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WD 2008/ 068631 PCT/ | B2007/ 004364 VACCI NES | NCLUDI NG

ANTI GEN FROM FOUR STRAI NS OF | NFLUENZA VIRUS Al
walomanesss cited herein are incorporated by rePEr/EBROer/004364

in their entirety. TECHNI CAL FI ELD This invention is

in the field of vaccines for protecting agai nst

VACCINES ENCILUDENG ANFIGENTERGVIFTOUR STRANNS OFUNSLUENZA VIRUS

A HREEERE BB A R R R ROENT) o e

TE@AMICABMIEDBS realized that many deficiencies in

current trival ent vacci nes are caused by t he use

Thigghyentenrip iy the il ot POl PrieciRgg s dse dIhamRY ML qucw and in
particlal @dccine that Sgiulie shtizas demved €@ Mce tHag thr@Mixddtraiof.

antigen required in a particular season, in terns of
DISTUGS URROFTHE INVENTERaCi ty. Current 10 egg- based

manuf acturing requires viruses to be adapted to growth
Thej applicgpshas yalizer e manyadrdisicnciesi iprpurrabiiyalpntygechisasie caysed by the use
of dgge dm@ ﬂnm mn@ﬁctmnﬁgga%w @arﬁﬂditurmg OHSCRAI-Aiited for increasing the

res ure h reduce
a3 8RB, PR VLT a0 apd o ol R BE bl ey, Currn
eggibased uumz@ctamg mmsreSVIrtaem@ bd @daptrd to groswth wedgks, iwhichdgth, adds a time-

con%qn%jblﬁgb 8&&%&&9@%&%&%& a{i‘iﬁ @ntﬂﬁhce@! A1k &bh EressTkewhlch reduces
absol ute requi renegnt for ed in current

the praise befiFe A dne s H@ﬁﬁﬁ%‘ﬁ?"&tsgﬂ'“%wqrﬂ)é(eme% Snitg firains do not
grow Rvell hie e@@%ﬂ O#khgeaab Peassbhiantddre hotrRbinbl. Bieadeoline eguisenent for egg
gro%@ﬁr%ﬁ%&%\/g G(il:lpés lS wellf ge[rrcﬁ’gnséalltgds l()}’hﬁlg I—E}NZ%E ?t:c%mgﬁ% ZB@ﬁ&t season,
whiglempinly grasg b@a@sa@ebéembﬂwldve sirpinshadgrieinelty Hohbeea a@la@ﬁ using eggs.

To 8\&9@%rr}e|tﬁbs§ @éﬂ%lenﬁgﬁegl E@tf(lk%an bhAERf Bf Giral %R)Q@H Hl@t%a(pcﬁf deBE In some
ventl roau rom virus
embé)Hllrr{eHFet?lerF§feh é%) Ct“ﬁsaﬁfetﬁ mé’fﬁi'ém awm?%g%? ?rfltvyu%:fs grown in cell culture

ratheggharbiasggd. t echnol ogy to i ncrease the anmount of antigen
produced in a particular 20 season could al so be
Thegigehility @édgga&»aswgmimpl@gy thacegpssuhe ampuniof pgjigan predyced in a particular
eas\esa@&udngso mdr\e@yd @j reﬂlﬁmthcnzﬂnou‘hhﬁ AR 2 bech® (HB8va@Rf reducing
uyant . ore, vacgcines Of.

nbodi nts
the ?rﬂjé ung H’\}% Hste agﬁl Exa some em gaﬁnm) tﬁere 2 g%;ﬁlges of the invention include
an adjwpodi nent s, the vacci nes contain substantially the
sanme mass of hemagglutinin (HA) for each of the
In spine emberigenys. thesyaedineaconsaip subgtantzghly the spme mpss|9f hemragelytimgs(HA) for

caclbf tHAINTRENZE Wirdd dral¥BYe. %Qﬁé{tt 141591). 2h R&Ys o PREper Gfraih bhay about 15ug

nbodi t 15 0S
per ﬁ%sgseors?] 5%116'1 %ﬂé}e“td)é?é) e Jﬁsss [.spﬁ? E? ;[]gh%ﬁ gﬁ_sgg %3?55 g}géjogg per dose) or
mor¢ éhay. 1 532 Peyfdedeg >2Rbgddsdozpgdbe, ¢icsash asbabdpg/dose). In other
emb%gﬂ‘{qu Rvacdifls QJnlfb%{ dlfm%s@ Bf ﬁAtf&%lerQ&l@ LR, CO ntain

ferent masses of HA for different strains. In sone
In s@rﬂb erelbddngs, the REccRE &t AGSpRT @ Whdle \Britdnl ihacBVatdd@b@nes, but are live or
on i nacti vated vacci nes, but are live or purlfled
i USRI et Bte: nea. 30 Thus the. | nvention provi des
Thu@l tlYe ﬁlGén%g? %Fb@?ll%é §'vg(%m%\r}:toln%ﬁg]n%xﬂ!?et@tfrohleﬁ%%aasi‘s ily stramsf of influenza
virug, méhemlrr ailenst ana st Ge ensi was gedvn ip geif exitare. Erle@faéHa%ll sjraigp pere grown
in c8l kRS were grown in cell culture. The invention
al so provides a vaccine conprising antigen from at
Thelimsmonfalnarpr@/ideah necioé canifrising amazew from 3t leasifoar @tains bh@fluenza virus,

wheYe%:ﬁl v§ccknb nsdc?o%%&?&m:ﬁ%{yﬁ&% 9"1‘%‘ Q@gbcﬂtuog@ﬁa zﬁs%’U%?r%E FoRbther egg

protewsJ(fL&QYoa)ucgeﬁbranfirfr@mcéwk@k@iADNA -1 V\D 2008/ 068631
PCT/ 1 B2007/ 004364 The invention also provides a
net hod for preparing a vaccine conprising the steps
of. (i) growing four di fferént strains of influenza
virus in cell culture; (ii) preparing an antigen
conposition from
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each of the viruses grown in step (i); and (iii)
conbi ning the antigen conpositions (e.g. with a
w@hb@snessaut i cal carrier), to give the vacci ne. PGI/IB2007/004364
i nvention al so provides a vacci ne conprising antigen
fromat |east four strains of influenza virus, and
Thel ifvehtich :ng) FBvidé] uMandd fol PRpdrinY ANt @nfpdisiRg mélsd:@§ ofd (i) growing

fou e g ot o R st P Ul SEFBFEE i et B sion fom
cacly of ths ;virQiseis )grppvre pastem §): and 4 icgrebinivg ipo gitigko vorhpoitiveaele. with a

phat%acétﬁ‘lgal NhEYSEBivE HRW i3, step (1); and (ii1) combining

he anti gen corrp05|t| ons with an adjuvant and a 10

Theﬂﬁ\@ﬁt’iﬁﬁca%utpkfvﬂies £ M ckin€ EomprBing begeﬁ ﬂ@m‘éﬁl@&'s't far strbf of influenza virus,
al so provides a vaccine conprising antigen

ntion
andfl}%ﬁinﬁtanf“@%af’ ‘four strains of influenza virus,
Them\%}:-ﬁénnal%‘oh}%ﬁ@@és &ﬁooafoﬁ g@ﬁdrﬁg%rva§&+ | %%n\blh%b? sﬂzgg of: (i) growing
foun,differgnt saingepf l@@ewr‘{lm,eﬂl) g)rey@rmgrzm aljtigen poréposttqq@ from each of the
v1ru§(@,0§%\ﬁ€ inktkp (190§mr(|11§900%rnﬁrfg| B¢l ah QTR GGMPbsitine WithOM &fjuvant and a
ast. four, i nfluenza virus. 15 The

pha???\?eéw{"?l SH"&r googlﬁrtgwa%ge a method for preparing a
Thega?‘egt’ic{ﬂ%lsg ?)H}%Ede% O&c%p gon?qtrgﬂ arQ n %rbl)ﬂ aill-i% oﬂgstrafn(s’ l&f mﬂuenza virus,

erent 'strains o |r us
wheggin the @ntégsns ¥e rpigst salipRirippsoier eva@ln vigfong.Heue avqlgeu%@gy gfr bwnnﬂuenza

virub, for §ila@ Be 6lhr)ﬁed‘€i%6ﬂ?otém . @R VaeumRasi teb@Pride puntdd Hhgdutinin from at
leaS?ﬁ)grs; Vi ri nor .a whole virion; and (iii) comnbining

rﬁ't"f’& BFFp‘Sgllstl ons with a pharmaceuti cal
TheCIfNeHl alsct ovghééed &Qﬁodez’)F Flje rng-gl'llgcé IQ:V E‘{ph?ﬂ ﬂ!e%ﬁ: s of: (i) growing
es a vacci ne conp Al |east
foury @ﬁ?fe%tt firging o daflucrrl \a’é'ﬁz(al) \Prerper@g anEIlt\&PFEP@PWSIUHE Trom each of the

v1ru§’e’§%€dvﬁ1€in @@ﬂt(@lvﬂﬁc}ﬁdﬂbgn&ﬁﬂlb@slltioﬁ id llilﬁh Ilmﬁ§n &r a whole virion; and
uenza Vi rus

(i B e e it Pt hua e ot Sies] Aty ERp ey

0
Theﬁlgvse}é\ﬁ#gisg éogﬁegivgcbfe ﬁ%%ﬁg@@f{& el?fséfo?né{t%ﬁn@?gmhgcnza virus,
w erq*ﬁ/ﬁﬁtwaweaw@"ﬁrsawad@%lWathva%i ﬁléssétf smpeglviginatiiAglen cach of the
mﬂlfehmlﬁ‘g sth@S Thed Qs osHAabmcloa%f thdtdalie WA by WEthis,10% of the mean mass

of]-w% er stra1 t[tplg \ellsasqurggra%@r?ejs hfsin #ﬁlgfq%%%?rggﬁagm utinin (HA)

al
i'rs trar %5 second

The?rﬁ\reﬁtkorﬂ'a sb pg)vﬁi é"@acfn'}@ &) rltsnF Eﬂé’érg Frgjn B le?spﬁ)ugstﬁ%s gf infilitnza virus,
roma ourt straln ere

wheggifh ¢ AAgGINS| qoptainn @ ieapfeherigelstingheHA) fipre asfuﬁs%fam b ag10f HA from a
secdnBetrfid g dTHA &oﬂl’hdhﬁd ﬁfaﬁl sndas i @ott HAlfloyh a fiufih erraﬁmtwherem aand b
are -arllf'l)gtgr\{tgilrl{g%%e %)a,frr%eﬁaen% %nd W are 3ugs%alr¥1\1ﬁalﬁy hrtl, saoo/ gf Eh%
diffexgrit] THyevaluies b ¢ arkdDdonalf be Ivvehlrrelé% fothﬁcmaamdofdl gndtéth@éthe ja@ mean’). The

valug?éms and JMA b@l\ak?thmel@f% mﬁje & of Q/aﬁjd &T?ﬁﬁ M |lnl:an§ 'i"]geecy/b méan and the
St 2 %o[i wer of th nean an

crd %%W'? fdfr byt gpst PEt theé@W%@%hew{/’ 2o SR %%ﬁ%@? oy atlenst

33%, Bﬁ&tleaSO%%;, by bteedsn3026)t i on al so provi des a vacci ne
conprising antigen fromat |east four strains of

Thejimfehtivanisa pravidasa vaceineseimising entigarc tom et lewhfoar siming ofigflednza virus,
F&@d@g%&ﬁde%ﬂtaﬁ#@ ug 6%1%%%;”““% (P?A)rf%tﬁ] a fpst%trglfn blﬁgforf @m from a

secon straln froma third straln
Secogd SFaing e h*ﬁafr%a#v s&Ripandhd BeABHAfIoMe2 foprtseing Wh%fF'é a bandc
are Sibhisitiamy thaldnye 4sheaclsans: ba&réﬁﬁharﬁhmﬁdlﬁbﬂdﬁt fedn@d. The values of a, b and

c W@Lég%vtltﬁm 10@I Af%hedlim%afn%rfﬁgb gnd ?Iplhe a’b/c meaanLFHee §2bl96 ofgl‘ WIH d%ﬂar from the

a/b/¢ medvebyat bﬂ% 2pfeahthp a/bidrecan &d. g1 by of least 1%, byt IEsef0%.rtoyrat least 50%).
the a/b/c nean by at |east 25% of the a/b/c nean
(e.g. by at least 33% by at?ieast 40% by at |east
50%. -2 WD 2008/ 068631 PCT/1B2007/ 004364 The
i nvention al so provides a vacci ne conprising antigen
fromat |east four strains of influenza virus,
wherei n the vacci ne has a nean anmount of HA per strain
of X g, and vvherel n elther (a) t he amount of HA for

o o " Y oy A NN

arg substantlally
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5 below x and the anmobunt of HA for the other strainis
at | east 10% above x, or (c) the anmount of HA for
wo kose6sssl t he four strains is at | east 10% aboR€T/KB2a6m004364
the amount of HA for the other strain is at [|east 10%
bel ow x. The “at | east 10% nay be at |east 25% at
The!iﬁ&ﬂﬁon&&%}aro&tdei £astind@apriding b@ash 160 %6 leasBloGr strhd€ of influenza virus,

i nvention al so rOV|des met hod f
e BF il BPRG oD S FUErapem pF nE pERTREN sy e amoun
of Hhh fdrewenf ths fowmismanois af lehdt Uetzwmlow ¥ arst; th¢ amc)unp pEHarfongpe other two
strafgb! 1sadme'aQQU%Ca‘Bm?:Q§ 'ott {b? ﬂ]e ammt%?m f?)t tﬂr&eof tH/eI f()ﬁ‘(ss@t%ngf ga\é‘neast 10%

in st eﬁ ), V\herelnt e anti gen CO”BOSl ion inc
beloperaddhuamdimhof Hhépr the qthey S&%w.aﬁieﬁﬁ hebayses gis) the amount of HA
for RO SHetfb@nigaig fshr Ragd h&%F%S&Ui hrilathe Gradunt 6ff HAOr 8¢ ¥er strain is at

leas{ ﬂﬁﬁ) gealow xnﬁ"fe atrf as(ﬁl mggaltyld)o g? lleast ?§% gat Yeaﬁ%g‘?o, %té}gatst AR)L’)o,%t least 50%,

nMass o in
etclnfluenza virus strains in said vaccine. 15 In sone
enbodi nents, the four strains will include two
The; ipyepiisase RRONjss gemathqdofPr RrepaTde PiBCqinerIONBFYRE e sigpy of (i) growing
fourSdllffa‘eﬁtSstrainﬁl oOﬁrhEEnz@ nivcti (W Pecparirdigheh Adidén Sdnigkifisn \Wolnl each of the

v1rusc:sC r%gv% Jgnhr% t w erelﬁathé\ Vlt[ lélg’ csotmr asm n mcﬁj I’]u:m lutinin; and
flguenza el S S? raln. g% I’ga In Sé)f) | on % eﬁ%go\

(lll)wmbnsmgtthiaamtgelf epmppsaiopn withcc plrrpelsa@hﬁamg earfigrofn gaghs vaccine, in
profoRtica® &2 Bive bubsthitfillf We' Gt madDof H%Fglﬁ’tﬁf R Rl SchPRSTth© fluenza virus
trlvalen vacci nes include two influenza A strains
SR IAE FBN2)  and one i nfl uenza B straln Vacci nes
In soS ok e ém od{rrll’] Vﬁntge éxu* ?trams rVIthl? g\t%fruge tewaoslﬁﬂl{eﬁzuarA virus SF’T%HSZ %d two m%luenza B
virugy ﬁtwm hﬁeplanr ambodymentyl theHewr straivedilhintlode fhh:e mﬂupme’svm\ﬁeams and
one RERMhza B Nestagd and anti gens have been prepared. Thus
a process of the invention may include the step of
Strad g, ANt i gens from nore than one influenza strain.
25 I'n sonme enbodi nents, the four strains will include
Inflyeper ivifid weainsa fX vier s vadcings neharpadiromosersoh| wepgegorB In the current
inteibdnténis b&ﬁidnt?wz(ler{t\vﬁcﬁeﬁnlludé tQVOQBmﬁBzaempa%sKﬁmfsanJ Ili‘ﬁ\IZ) and one

four _strains wll include three influenza Vi rus,
mﬂlgep;aaﬁ nséraléln a/ affﬁ@s Ioﬁ fq“-’u gwﬁrglog 1quvqfsatslf:2}shlf r (mfhle%a AVIBIS) strains. The
diffdrérit | str@ing avilA typicallis be grawanidpyradiyspldagien siixet! eddr HA viruses have been

harvl%%{?(} ﬁ?%ﬁtlﬁﬁ%?av%?nﬁﬁfg ydaf é)'i(scﬁ%gqlihﬁ \}Iév’re]: tilo(r)l’nmar%/"j)r}&Qde thle step of

mixiHe gatEees frnimarstthaneac 'miﬂumi‘ gragf. 30 influenza A virus

NA subt ypes , N2, N3 N4, N5, N6, N7, N8 or N9. In
In S%%W%&%%ﬂﬁc%évhﬁmwﬁwﬂ AR5 ol iidTa AnvirsstiRinsad g nfluenza B
virut teds (W-AIB-BYulalokher bﬁbddnﬁanlthsifmﬁ'Btl’ail(sevigjncﬂ:dHﬂlﬁ*ﬂc influenza A virus
strai% gn%loﬂ%glﬁggzgﬁ%lrt? trafhl( r,élAnA a H3N2 strain). In

omever ere may be one pandem c

[nﬂ&hfaa)\Wuﬁ@gurreg{‘yedlls'ﬂla)%tsfﬁéeﬂ H/Qrsut%@s RANALMHS, 8@, Hand, us, Ho,
fl uenza vacci ne may

one A 4-'val ent [
HIO ket %éf Wi é‘? ? &ndh Rlg- | IBhertfos; Ty projgst againgf pne or more of
influe@zagA vausIﬁAllsutSjZ;feaNm)Nar’NB anl, NofilajeNvz a8 Br 801 aivaccii@s idctuding only

two \{Iﬁﬁl%llléae‘é vnlrlﬂcsltrlcilq QIges%W ]?Ssu%lw lLeucfr{gzﬁl éAr(aYn g%s ilhf@ls{}%h) and one H3 ‘

straigt(¢. gi anhi3Mhiraimigln Hsms embodigente hgweviendher@Ngy be engi paggemic strain and
one H1QurAiWQr 6 SdnddhilsraM 4dd a8 saah] A8RbeaRlihMenzadad¥de may include a

ks o S e

In vﬁc{ggssﬁﬁﬁé %g(h?%ﬁf%gl%g%zwr}ﬁﬁ rau%ssghr s%d\/lllt srug nlgero%g‘?{lg?ralp:( $na HINI
straig} ﬁlfde?venm chatde & g (top 8 waing). divd @0 df3 HENE \sdlrfaiwﬁemlgemcally

are disclosed in reference 1 In sone enbodi nents,

however, one of these strai- (i.e. HL, or one of the

two H3 strains) may be replaced by a pandem c strain.

5 Characteristics of a pandem c influenza strain are:

(a) it contains a new henmaggl utinin conpared to the

hemaggl utinins in currently-circulating human strains,

i.e. one that has not been evident in the
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human popul ati on for over a decade (e.g. H2), or has
not previously been seen at all in the human
wp@opsletcson (e.g. H5, H6 or HI, that have geneP@l/iB2007/004364
been found only in bird popul ations), such that the
vacci ne reci pient and the general human popul ation are
distianHHq:lrﬁgth? akl yhe@NEstiath thixecrsdsiréic’ withLA/Moscow/10/99 and one H3N2

stralr;]lot Q%:),?tsjtéciapts r\‘)\.’utﬁ(&/)ﬁ"g aﬁ/ﬂg%&gogﬁe‘ §>¥0 %I% sgéﬁgme%ﬁn?&o t(% §ercnt clades

(clapatmdigemi % Of B3N steaiss, arPdindesadl ;m Steraicn ). HP sontdssmbledingnts, however,
one Wthééémry@@& §tﬁ 1@ b She f Ge wstra%mW beh@;’;\lgced 'El? 'a\lgandmkl]stram
and H7/N7 strains. Wthin the H5 subtype, a virus may

ChakatetisticBbPa bhdehrdeflubnzaHfain G id contah’lé a(ae@dﬁmaggql[tmhlpeompared to

d [2], wit I 1 d 3
the PPt il SR e ans £y BB MROH G it n e
humgi fpbpation félloveiubtsepdes(e-gbt), bnhdsuehpmviBusly bags seenraglhén the human
popglgtlon]é fl‘% |H6'o?h© tﬁqéﬁ@la 8%Rérmf}lbelﬂ{ fbﬁﬁg&ﬁy mﬂl@%@pdlétﬁﬁ@%& that the

ener gec in s and have whi ch can
vaccipg FeiiFne 3114 )‘)heagﬁﬂfrélr h@%%??pe&rlply A g@mwlﬂggﬁ'@a “?‘V“OFH the strain’s
herrﬁ@gﬂitlrﬁﬁ fi@rit {s 3dpablwr b&ny trandrhittee ﬁdr&oﬁial\yy Tnliﬁe lﬁﬁﬁaﬁlpﬂﬁulatﬁh&md (c) it
is p%{hcé%emca yg@gs;g%ggm*c strallnsﬁ \?/%101 : on I LE /g&e%tl%ﬁls e.g eHSNI H5N3,
HONZR H2NR H AN 1Bind tHTAN 7 wtsain Nathy the BE @ll*htmEZ?# BWS Injaly dalkintodiAclade 1, HA
claddNd HANGadBA ¥R MRAGRdRS 16/ B d1Ades1 §1§J ﬁll) Cg’}ial'tlcu*aﬁy relevant.

i ncl uded. These strains are usually distingui shed
Inflaenkd Beitucaireytly dugt neidishRy dftemt HA abiype, aﬁlncﬂuzﬁka B virus strains do
fall frﬁ qkf ncﬁs%lnctnl%\éa & T%gsetf deerﬁec reldqe%g /lag% lS?ﬂOSt I ?l!;ll Wich can be

I hea . stra I NS
antiggfinicaly grslar gﬁmlcailymsysgmshad/ éromlmam ohesi[Als Cwirerty influbree Boyigs strains

are atheamwaoﬁm@ fi€Sdr B eantdoda/ 1 BABIRRE. Otherd £V ALY 8f the ilvBRion includes

two\}rh‘ﬁjglilz[q é%sstr&fns eoﬂg %r%%tgéﬁ/%/g% llgﬁ jtain Iraﬁa re)%lg&éﬁlegaéag 88-like strain will be

incl¢ed efreesa binyink ewa gglally iditing)ished raotigenichl)y, ebuHldIergkesainn amino acid

seqt(e'n&% hgvel_ﬁyzbe*g‘ég&\{‘lrbed(f r'c@tngu ﬁlm /tg %d ﬁlfe%é6§7 éét rBk\(eamagzita/ 16/88-like

strain; ain
Stra%ﬁ%ene(hﬁfd@f faarss hye %eroreﬁvefﬁhctshﬂm@ﬁ amyAtpigappidugd @4, numbered
relafiveas @it LécHOTHA Yauéice r € i nfluenza B virus strains,

at least two of the influenza B virus strains may have
Thug pstermad A - RénB gedcines of thsinhertion wél atlede mgtrampraﬁemhbesmagglutinins)
fronjlzor(l)I nsltlﬁ@lcestr drgey(u{'?y H@ﬂﬁ h sbaﬂxeo(?lh)%/ VB/W&&‘Ea/Z%’Iz/ﬂé strain; and

| i Ke neurani ni dase have a
0”@/‘?“5‘?’?@@%‘%&'@}“8%”!"1 ke neur am ni dase. For instance, two
B/ Vi c a/ 2/ l.i ke.30 neur anm ni dases bot h have
In sging "'6‘ F‘Es 8?1‘6’%"‘“'?%‘1% %W%%j‘“%‘lilfé%8@568ﬂg¥'ﬁc?”8rﬁr§?ﬂr%§’ﬂ“ma B
virug Birainptat eagewpnd thatnflnggs dueirdd Afraipstmayrieb e datihoy hamagglutinins but
relaleg H@dr'ﬂﬁmdgs%g F'apfhstgncgl Hegar% b%th%vé E)\ﬂ&@na‘}fm plyet neuré,mmldase [S] or

preferably a |lysine; reonl ne at resi
maya Both ggye gr B4 éwagﬂtaél Géﬁ% 1!'@048@@&1'%&56 (B Rgence ProoP( egord/2/87-like
neufaﬁﬁdl(di@ﬁ n@l/ bothlHave He@f @baf ﬁle&olﬁﬁﬁmgﬁqueﬁ&‘) chB@tterdfics: (1) not a serine

at re?%i?é 5] rﬂ)gtapar%fleraglgf r?geua%ne (;2% g(%{t L% t%ﬁe atlffél (E)LF: 4Pe$ué8refer% ly a lysine; (3)
not gl thieanrat af, regidtye fptbus prefudilnen asoleneind; ddenor 3, plbl!lte at residue 51, but

pref@fa@?%rs@tm&’ (9 anWélﬁiln@Qt' t@§due?6§ ﬁﬂ%e%ral(l?)& hﬁggln@ (6) not a glycine at
ne af resid 88 ferab d}f,@ i) I 'ut am
ut:

rside ) baf pgterably %%W@“@%S)d]oﬁ% pene g e aplgnylalanine;
and/hﬁ(& nat 4lplobitd AMesiiue 188 Shutl Prfedably ﬂglutainnliﬁi&dﬁ&\/l?, i@ some embodiments

the rileura%cl’rﬂ epsg {'nag he(ljvg aedte{ep ion a%tres{des!lﬁ uelt ma?(] have a tﬁ're%rgne a (aerzpet%n at residue
nuc e deletion in

43, prighiesr fr@‘d agsinggleohda é@i@t@nnsthecNfé)fgen% AJamezoe)@/n@@sssrharacteristic of
PCT/ 1 B2007/ 004364 BNi ctorial/2/87-1ike strains,
al t hough recent strains have*regained Thr-43 [5].
Conversely, of course, the opposite characteristics
may be shared by two B/ Yamagat a/ 16/ 88-1i ke
neuram ni dases e.g. S27, E44, T46, P51, R65, GrO0,
L73, and/or P88. These anmi no aci ds are nunbered
reI atlve to the ' Lee40 neuram n| dase ‘sequence [6]

o 'Y 'Y ~no~ o o a1
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(i) a HHMstrain; (ii) a A/ Moscow 10/99-1i ke H3N2

strain; (iii) a A/Fujian/411/2002-1ike H3N2 strain;
w@r@sP68631 an i nfl uenza B virus strain, which negr/mB007/004364

B/ Victorial2/87-1ike or 10 B/ Yanmgata/16/88-1ike. The

invention is not restricted to 4-val ent vaccines, and
B/VeRg/2(EIs ke Strdinsy ﬂﬂﬁﬁgh reﬁ:nt/iﬁaﬂl@l}lavez-cgéaie& Ths- 4ae[t5q: Converscly of course,

the %)/p%:c:)gel{éa clﬁar]a(fterlstlcs m are% %y? a%x%léa 1\_/&6@ lrnlga neurgw&mdzis%e g 827,
E44HBt6s PHlaiRes, GBS LA, 9@44@31@(8 H@@W@)m@h%@ arenumbefedueptrg t@the ‘Lecd(’

neur%ntnfrf'i)da'é\asseqll:egée [%?(qm A - Aaﬂ B%aAclﬁe G inVAE& A L%QYWO B strains that are
i ncl ude antjg pref erab glutinins

anﬂ%ﬁnmlmd'gttnffaﬁor]HA(m B amgeay Kﬁé’&'&w qn5/ HYictarie /%Jls*r@ o de reaea
for ISA (teitB/ Ylamhgaka/ 86/ 8L IFke] orabofhBlVicRbia2/8711#ke). HSN2 str ai n;

(iv) a BN ctoria/2/87-1ike strain; and (v) a
PrefBfedairag/httayat @18 8¢ the kyyestionaiit inclidotrtigens Apraferablg-hBmagglutinins) from:

() A/APK R ain, /@Y a 'Wb%@@/l@@b'lﬁ@ RENCRGEIe hﬁPLWFupanm 1/2002-like H3N2
hema glutlnlnsﬁ ronm. (i) HINL strain; (il H3N2

straigy raél (ivy j n ) injuenggs Pnf"l"ﬂ%n%’émA vhichs may ¢ fn, /\é*ateﬂaf%(§7 -like or
B/Yamddaty/1lb/88tlikai n; (iv) a BNictorial/2/87-1ike strain; and
(v) a B/Yamagatal/16/88-1ike strain. An A-A-A-A-B
Theyrventiones mayesiripiedl tedlevadant vageines, {plreaéematsks/S-2dent, 6-valent, 7-valent, efc.
vacdRRIBO M| E'S[\%ﬁentf Ja@éThe hh inBuddlihite fehélza: A drhind (£g. one H1 strain and
Al Moscow 10/ 99-11 ke H3 strain; (Lil),.
two APFaininpy 119112%96219?‘{60@1%&13}%9 inflyeaganB (rma For iggample, an A-A-A-B-B
vacdin@f Imagninhalude \antigeas Sdpfe&ribly Smmbgmm&ls]'ﬁﬂm stiy a rH1NANdtrain; (ii) a

A/M(oygowﬁrb/dgméeu%ﬁm trgﬁl,{] t(]‘?’ dSt a 3/@?]1 Aﬂl] p tiﬁﬁ_ _ ] %3%2 strain; (iv) a

accl ne i ncl'ude a
B/V wg)fma@gwtjtl(p rﬂrﬁg) arfdr hp E(/Y}m%ga 1|Q{88§1-kp gtrﬁn ,(\pqtl)eraA -A-A-B-B vaccine

may: %(Mi&(hﬂ egip( Ferhbll GerhbDRitigihb)atdni: (K)'a'Hl)\ll%tram ii) a H3N2 strain; (iii) a

HS (bt A i %f%\ggéucg'ﬁ% G IOCE SR o BBt wop and 0 o

B/Y 2bagdiaMio S8 dike aAtB7 Ani ke AsA-AaB nyacaind (may ) inalude antigens (preferably
hem%gthﬁmgﬁtfﬁJ/m]ﬁ(lﬁ% lH'lKI? St Er@' Pn) aAR/M&E&H?@@mYé rPB?\l2u§t$eﬁn (in) a

Il nventi on € a reassortant strailn,
A/Fwﬁuymll]]é{%(gnﬂ%ﬁl Blgtsgiuﬁ ) akﬂé mniyeara A vgréh ghigjing guch as a H5N1 strain; and
v) aleahmeqzaes VlRSngIraﬁie Agenehica-B-8CciMitifeesayl Ric@de antlgehs (preferably

fluen Vi es Wt d red nts ..

hem?%?hb'"mpf frozr;?re i nH\r/Wr ARV Q& gasorﬁco %pl c%ﬁ?@esﬁraﬂn’ (i) a
A/Fijiavdl Vé@%»kp HENZ istmgn;((&) a PDNMﬂwmae@ wiresstrainagucke acob BN strain; (v) a
B/VR&Sh G- INE Elin; ma%gtalm% tafl6@8-1#kE @0l | pronoters

or bacteriophage RNA pol ymerase promoters, and (b)
An iDinpDViAG wkeSyithhié invagod ﬁhay ibe alreapsroﬁhrﬁ Isfﬂﬁn end maﬁf h&W® been obtained
by rpvfersbﬁﬁlepcns tg[f{: Z}l{l?ss ngl’eltgss anOe%ngS teépﬁl%%esss 7 ?t ak?l 1{|tﬁel}éezeasviruses with
desifed genome seanficatsttd beugrenaradiin miro Tikiag E)Wlm @ﬁl@ﬁaélbl lympqolmsi celprsssing (a)

DN/@Hole@ﬁlest ha eMéJd@ldesﬁwv@J‘ RNN RIS e P HmIpbII 'p%nﬁ)'tc??or bacteriophage
e to use a per virus to provi de sone Q t he

0SSi

fgemywﬁ@“pmﬁ@r% amh(%?s'm“é BelatFs Bt HIERE 1igl REpteins ¢ from  poll
pronse@pa sathehdd egsessids of toth Ppadl DNAGin @@elhledsit@hsséibly cBacdaplete intact
infe E)Séjvn[r %g '?‘n%] ?Nﬁ:hqif‘gg?lg%ggﬁ%egggsog l l’ll'a%il\a\ §|i)d blja%?r!svglit it is also
possftigatopyse a PF’MQV'”PAOaﬁQY'NPSOWOIféhmBNA %\Fi nrﬁemsul’rlaaml -based methods

ustEé?)‘hﬁter}ﬂasqj\MstfbdﬂQdJcQ 22chnliRs RNASaR 8k D@ dYER M1 AhdSAYE methods will
o.re

. enmmm of m
alsor"évé’gﬁtt edﬁ%?%“&%?ﬂ“ f%]‘“"‘Pé%?FrB'n' ReY™s (b dFSéﬁFtP%Si o?'%?%& ind NP protein)
of tipoliyh@oame Witht upand e piaghidebeing bseW\D RDRBHABRIS.3To reduce the number of
1 LBRRO7
plashidl kG P S0oagRREATMEel ) Blrdfh B RN DRIET Bscripin
4, 5, 6, 7 or all 8 influenza A VRNA segnents) and a
plurality of protein-coding tegions with RNA
pol ynerase 1l pronoters on another plasmd (e.g.
sequences encoding 1, 2, 3, 4, 5, 6, 7 or all 8
influenza A nRNA transcripts). Preferred aspects of
the reference 15 nethod involve: (a) PBl, PB2 and PA 5
nRNA—encodlng reglons on a S|ngle plasn1d and (b) al

R I A o o . o .
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bact eri ophage pol ynerase pronoters [16]. For instance,
pronoters for the SP6, T3 or T7 10 pol ynerases can
wa@oenseeicent | y be used. Because of the PCT/IB2007/004364
speci es-specificity of poll pronoters, bacteriophage
pol ymerase pronoters can be nore convenient for many
cassettds|(fot yipe 8 NAesygtheshiDOKhe sarad plismid) fe. & sepbicenanstdig] 150, 1 d, 5, 6, 7 or
all éfnﬁ%&fgt&‘fh&’\ée%meﬂs)pgrﬁs{%l aﬁ‘tp %?gligrﬂsgn &J?lﬁ’n %@&ﬁ%%ﬁ(NA Ipolymerase
nerase enz ni ques 50 's possi b
Il pragnoteseoti atthep glapmid g gpﬁnvqnciﬁre@ﬁ%r& 5 %3 4i nft el fsinfluenza A
mREAdEin@ipts}. ITeeferVddrasbecBm&hcamﬂermé 18 XRdtRRISI I [€: ;(Al?m PB2 and PA
an i.nfluenz

rom a. single te 7,1 A
i AR SN U bR P o R 8 BRBEoq Pl Eerc on  snele
plasAyidPRicB/dBY the NAsind (iAysserlts gn Gregdaymishang the SxptbérRRRéBnBYqn another
plas\’MncI gnta]ggfalﬁlﬁt@ggtem segnments being froma vaccine
strain, i.e a 6:2 reassortant). It may al so include

As Qﬂﬁteﬁfah@tb&;sﬂ%oﬂ W@ td §RBAAthOWNENINGS sUgn{eldﬁs; it & possible to use
ot her

fro a v ain use fuI for a
bactpfchhes PHNPEaTE, BBl Uakh B pFepAPRe P or At 'SP, T3 or T7
polyinrefdsese pana confeni¢ntly sbenmsedi Bedauske of elwespet:haspe@f i¢ity. ef pOIl promoters,
bactg:mop?nage?’polﬁhe?e{se %}orﬁ/dtérglcans G&Q HI%FEI &)n@@r@éﬁt s Myqjeﬁ clypes (e % MDCK),

| uenza virus (A An 60). An i'nfluenz
althQng Ggelhx&yst Ialﬁ% qutaz@sﬁegg\%wltli :halﬁsngd (:lpcogmg éle exogepous Bolyqleré?e enzyme.
uenza Vi
i oy Rt D T i b oL B 91 R EP o RO S st i e for the
virapiyAnad for egprlealhlﬁ mRYAs fremeapgls tenpite hidnidh- t o- human
transm ssion, and so the strain's genone w || usuak&y .

Thup 38| 1pidenze A| WEStMyh B1CRNR 08e gRrere { semegisniEte g AYREE/34 virus
(typmalmmkdgﬁuemﬁ forg.A/PRYSB4 NWiltFRdhy mAra‘nh l%es’ééﬁentybdiﬁgsfrorﬁ b vaRhe strain, ie.
o 6 ROl ppf G5 Tyl EBhe b R P B S @l s vrs. o fom
any iOtlnerI Ude dtrdim ugchid fqrcgnmmngir@n@ﬂmaynrb@s fespetimmrepation. An influenza

A vﬁurkt rhé@l ih@bdet f@@&atﬁ% 6 &% @ 1 §e§|4§;r @m/lr%h geéﬂ%ﬂ tfﬁ)m éﬂ Aaled@linfluenza
/[ Or zanam Vi r I ncl udi ng resjst gﬂeé&an em

V'r“§,£/*r/ém1érﬁ°§é/f>0> Apgﬂurﬂtzm'-”awuf/ @y detye B0 Gired-ti et or 5) vira
segrhdndd fréravie Av01/66 éthuepasSsiag ¢B|/Atnh rAbgnl/@QgBypialig e slvagen protects

agalgﬁ a]V\@gﬂ th:&ts’lgl %tablgrbf h[u%gﬂ hqg%n%&gonr glpci .L, ﬂg s@4] s%er?Ome will
ture |nc excl usive
%wmwlt@e p{ Igast ene Ré‘M segtnélp}ghzﬁ pwat@on atmagymalien (gigr inr human) influenza
virub.8hdyGALIRING £gRaR tHRE &f@iatadtn ANROMI iMRhza0i he 30
invention. In sone enbodi nents, strains used with the
Straing wehate oitigers|chn bh s Iddad én l‘mertaggésutolnm infay e trésis@anb knglitingal therapy

(e. gprg:sqitgﬁ ﬁ)rl)(ggtatn%‘ir [ﬁbia%gﬁ)ﬁga%%{vsr d‘ﬁ:lu%n%'?f&%t&l%l &Q@ﬁm g;tgﬁl [20].

term nal I SaccC e corrparé I gosaccnaril

Partthahy Bsefiil AcARs 230 ERbe hArHIVOA vdiSHSGBAS thilRgh nany stage between
fluenza viruses blnd to hece tor oI| sac an

SO{R0iTRE 5 PR3 B CHIon B Prfel VT SYsth PR 0 LieayeF @rclusively of
MD@aKi @ll$ fanledicstaps Zrobh tsolald @ali@e trgsiedtion isbne g@ferad dmb@tient of the
ggls have receptor oligosaccharides with a

(a2 3)Gl terminal -6 WD 2008/ 068631
In sgrgr é&ﬁ%%“sogmlhsedj\bvﬁ@ﬁl@ Weht% w1ﬁt%”§v@fxenﬁ%£@{hm with a binding

nza viruses, in cells_suc
prftsghego ror?“%?Sé%CE%rrdés B hénéwzéeﬁ?ﬂ. b PG frampared
ollgmtthﬁieSIva(haR $é(®,B)ChI netimirg| dusn&ahknﬁieeg@nﬁasm&@mm virds@s bind to

receg%F g{)@'a%glhagr elzsg‘nea\soln\%;’!its%laéigﬁfv ? t%%@)qgaﬁgc%lgaer{dg Esc%zrqlc Rld linked a-2,6 to
galaelqoseac@h segsadc\ompaelisdhave resepigoskgosdsaharidess with ahSig{a2,3)Gal terminal
Sia(a2,3)Gal term nal disaccharide, various assays 5
can be used. For instance, reference 21 describes a
sol i d- phase enzyne-| i nked asgay for influenza virus
receptor-binding activity whrch gives sensitive and
quantitative neasurenents of affinity constants.
Ref erence 22 used a solid-phase assay in which binding
of viruses to two different sialylglycoproteins was
assessed (ovomucoid, with Sia((x2,3)Gal determ nants;
and plg (12 nacroglobulln mhlch Sla(a2 6)Gm

. . o o o S
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was able to clearly differentiate receptor preferences

for a2,3 or a2,6 |linkages. Reference 24 reports an
was®ayedsased on aggl utinati on of human eryt hr oRGI/EBR007/004364

enzymatically nodified to contain either Sia(a2,6)Gal

or Sia(a2,3)Gal. Depending on the type of assay, it
disabahyride Gﬂﬁ’ﬁfl of loechn Ahfluefdalvitussb i cellhigich AOMPDIOKUSroViti&8EIEction pressure

on e P T G S 0 Gl Al SR SR P ez o
To §etterrﬁfn@3f y%ﬁ‘*ﬁ’s lW'stah)l dlﬂ'% ﬂr n)%ﬁge'fgnnol%@ C?Q?fg Xe%%{hog §1a{&§ 6)Gal terminal

(i ncludi ng enagg ut’i ni

disaggharidssspmppicd i igptreshariqes afﬁhéggga(@?e})p@'etamvw d%@harrﬁﬁ (ygrious assays
can ﬂ)b Qsedg FMClﬂﬂﬁIQE aieféﬁenw 21 ddsﬂ(ﬂeyd%olgﬂ MeeS @izpdhe-lilald a8da@ for influenza

ments, the
viru rece ttor-glly]ldla% eagtlvrl]t whlgg%ves %%Hea tapcie) I511Ufg§iltat1ve mehsurements of affinity

I nve
congdn@i. n@gqg@]ceﬂallgat Bl smlc) phas @sszy Bew\jh;chgjlm gfgymm)o two different

sialyBb1R&Ipkdtdigy |v4v§7’as§§’sgd B/(d%ﬁa{% 4541@0 Sﬂ(&@B)@fal (@AGmidAnts; and pig

artlcular not a mbi nation of ‘ﬁlt antj gens from
ca-rhagoglo PR S5 6>%diﬁﬁsflmﬁa1ts>m alicsa!@scvtz?spa@r assay in which the
bindidg aff mitus Wit adsésedd agaioioTRBéfEor dnhiegd: rfheerﬁialﬁrhcdioa&um&) and 3'-

sia])ﬁ/ﬁ& @%ﬁ%ﬂ?%&%ﬁé%&iﬁ/ %p? V@n/ﬁ/ % S‘tgl?rll\l a say using a glycan array which

was Bblvamlgatyailﬁ@m@tesr@qemonsre(e@n@s|f<vr o3 aried gl lmkagestReference 24 reports
an @mamt érpmgg@ftmxmlﬁ Ratah Q%rwy@ymehmcilg%ocﬁﬁ&mon&ham either

[ n Various forns . of
SiaG PR Er U e T SRS PeE 1 b 41 PRty oyt RS el with the
virugitelfgerven bd ﬂ)eyfobmlenﬂlrealyt\hlﬂf heomgglutlman mirifiad from tigrvirus.
i nactivated virus. lnactivated vacci nes may be based
In sgme yhlodimentsi igleenza staghsi wsed wyithi tha sinvestiony haysuglygdpeateins (including
hemSgdIddGH dithi Qedlﬁfereﬁtngiyb@pl%ﬁorﬁ%it@@ Nfork A8k geediPedOQiruses. Thus the

r sente e formof viroso The I nventi on can
ety BEgR Ehinge Sl ES Lo Y P DHRERES 30, Bxi st ng

In J }n\ée Aﬁ%‘&%eﬂf&stﬂe @l(e?‘lﬂg 'XE 'H}?‘{Q? oScdnttldli &TEMA9%198§8%/6/86(H1N1)

accine 1s re

A/Balule&’é%3é89t(lﬁ%lﬂ2)c@ﬁ%ﬂwr@éléﬁgraew Bﬂjan@ﬁlé/‘l 9l§§a'@ﬁ (@ndsm pBtudar not a
comb RSN GEtsplitnHgdnb) @BmARYsE Taok BehinsVaddiR Ast kit f HA per strain). In other

t d F
embﬁg’mfﬁtgrf Pegnvglﬁ}tpo en%og%f?]&lat‘i%%nexg‘i?a‘b'@f'%fbl P é@dw*{gﬂy%(mm)

A/Gbizhdug¥4/§OEHIN2)c Britegingl 1] sdcBOamagqudi @8 bteainspfaod i phreicular not a

comBRAGkidFRIROROMIHITh Ofrbth HIBE B straifjer € an inactivated virus
is used, the vaccine may conprise whole virion, split

Vackhb | purified 35 surface antigens (|nclud|ng
m%%%%gg?ﬁ?@%ln and, usually, also including
Varineufoans nff désaya vﬁne\mcﬂm are pwandy hoiilablaamt ivaatricn gre%enerally based
| JUSyel
elthé/rnorn 2vre "r?rrgllﬁ g?jg ug ma%%vglg%88¥6@g%§ﬁgé 1¥1§y B‘Q’B&é@& 09 whole virions,
spllpcquszm@wwzpsﬂrfaw antigens mfugeantigensgan glpgletresented in the form of
viro§oMeEITHd @fV¢alen chduded Gith ehyasTtiRBEwpd¥RE ik mpe bl ue,
psoral en, carboxyfullerene (C60), binary ethylanm ne,
Existicgtiyd vaetihgsl iecledenvietdmmane’ € BDBMIRTM @rslutth@ivelleiit. live virus). Vaccine is
prepmﬁbgge;{;lr){é@ tshﬁ(%] %ﬂ?efs%frovyl ?rllp lv’gﬂ%@g F%@l&db%nsuggtt%tekﬁg%]en purifying
virigng frag vaiqnggentaming; fhuiids nEor exainiiee tlp;;a{]wcggqagd)e Magﬁqadg by centrifugation, and
stabMizEdAStiCEUT Rl Behididint @iSroby pMé’srsﬂquLb‘hofmﬁtB Q€8 mofi®@bdium glutamate).
exanple, a purification process may involve zona
Whaem madtivgiad ivoums s ssedgtha vidcine afay soi@prase evhgleadii@ntplit virion, or purified

surfé?‘cg al%%egg (&Elﬁbmélh%%ﬁ?ﬁw z%‘ﬂe[lsglglﬁ};r 58 g(!ll‘?(flr#gj Beu‘i‘e&%{ndase) Chemical

mea@ﬁ qutupa@ﬁvatlbgl a vdrua{lqclqdp Heqtpant \@Fﬂ arg eﬁﬁqcpl}/q)ﬁgo%p ef one or more of the

obtained by treating purified virions with detergents

(e.g. ethyl ether, polysorbale 80, 10 deoxychol ate,
tri-Nbutyl phosphate Triton X-100, Triton N101,
cetyltrinmethyl ammoni um brom de, Tergitol NP9, etc.)

to produce subvirion preparations, including the
"Tween-ether' splitting process. Methods of splitting

i nfluenza viruses are mell knomn in the art e.g. see

Y P . o, 1 " 4 . " o '
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non-infectious with a disrupting concentration of a
splitting agent. The disruption results in a full or
wdazopaesesral sol ubilisation of the virus protei PGT/IB2007/004364
altering the integrity of the virus. Preferred
splitting agents are non-ionic and ionic (e.qg.
follewihg ongends: Sdmérgﬂits;‘mlﬂ&nﬂldghyda,l kprgbiplactsnege snethylene  blue, psoralen,
carl%k\%(ﬁ’ﬂletrgy 0& o%lng FH}QI € Sa}%gt?Lse’thg%% Rmebe(gralc&sg'lhatlons thereof.
al ns oXYy e nea
Noq\phﬁm@plarp% dsgf Utganﬂ@ggatlom@dﬁrggn in the art, such as for example UV light or
gamakithdMiBROXY - pol yet hoxyet hanol s, quaternary ammoni um
conmpounds, sarcosyl, CTABs (cetyl trinethyl ammobni um
Vlrlbﬁwmrdes)harvteﬁted- |‘ﬂ=obutv}ths- adfilpatleids Gt aaHonsn, methods. For example, a

purlFWz{tlo E%’otcéa m 1ny l ‘%I‘%%%l c'\ﬂ.]r ﬁ% tso% usﬁ*‘gla IIII’EQI]‘ S%%IIOS({I%rﬁdlent s)c}lutlon that

mclpfb‘ﬁ Jefgent m\ﬁ@nugt the vigions. H’emmsmw th@mefm.leﬁedataﬁer apjerl diution, by

diafiifrdtioRn X- 100 or Triton N101l), pol yoxyethyl ene sorbitan
esters (the Tween surfactants), polyoxyethyl ene

Splietifierssire ¢halined by ething perifegitviricns wah deter@¥ngs (dgedthyll ether, polysorbate 80,

deoarebalsté ey gﬁg&ﬁ% o 3 xtlti@lqgfeﬁﬁﬁmit &emtrﬂe}h§&mogfum bromide,

1 um e .an orna
Tergitoh NPRess-)gp QE%‘“C@Q%HPY'H@’ PRpAFtigns. w{wdwﬁ theurd] we?rb%{bffr W%ttmg process.
Metheds@f splitting isflenzasdrusteagd Wl igbadiremht as olglset @sf). 25-B0USC. Bplitting of
the %fplhs i ttyprkgll LAREP §utﬁ§' &Qﬂlg’rﬁvcglof}ﬁ?mgrlltﬁ% v&ﬂoﬁea\tn}ug nwf?JtheE iftectious or

vi rion-contal ni ng 6& Fenoveé non-Vvirion
nongfectiopsayith 2 disyptingrropeentrgipnof a splistingpeeus thslisyprtiop Frsults in a full or
part{absofubilissiongf & vardsgrotpins, Ql’tetﬂ%ttlimdteglﬁiy ohthasirésaPiiefddred splitting agents
are ﬂgﬁ:‘ B';lfat dng q)mlc (g ? p@z{il@ﬂ l:)o Fhrﬁr:tam % afﬁ#{glyg&‘?‘deg r aqg?)lthloglycomdes acyl

non-virion nat
sugash| fURhPRFERIngge REting po?lyoesmﬁ@ﬂﬁtnya @H%qur%z il T‘b‘éh‘l‘l‘lr@'u‘gﬁﬁt“i‘%ﬂ Hecameg,
alkyftheipx (- @olgetherSkthenods, Sqiaenns gmadhi@mt cbhpdundsOdadbsys GTABs (cetyl

triméﬁ&/li %&c{ﬁ%n@%ﬁﬁdegu&;w bﬁ?l ?l%gﬁffﬂp g&%y C%Shﬁ%l?r)met@ngnmomum salts,

tratio tratl on
lipo¥rigfe &Pt fescpitad end PE%@&? petgdoonvIopy BEORe S ¥Iinely (g the Triton
surficemtsS peh e dlriton Xetiousn Prlicos i@t e -pblybfyetheldndé S@bi@ini &ters (the Tween

t
surf§c9ﬂ'tsg\lp EF?AJ(%BH&QET_%Q%F I'—EJ %@metkﬁ%ﬁ S(E:%tgrgﬂa{%/ ’e%ﬁ;g %efﬁ%gﬁﬁlmﬁ%edure uses
the pppsroufiegei&ior cedym fgerhortccinielrmaiphydes and grlitting can take place
durihgifnitiabvidien putificaita (@plin gemﬁaam&g gﬂatﬂ'&htl’sblﬂtlaﬂdl" hus a splitting process
can ! %pdl\(/‘ealclaxfcaﬁt)r?‘ i %P.th: rﬁn nqa%}%? S(ﬁ)S {n%’ve pnl;o%p\ﬁxrl#rﬁ gnaterlal)

ese protelns In are
Concﬁf"tfa“o‘TH@hFl‘_WSRP Nrrwps ﬁmmwomﬁ@n MeedasaganCaHPO, adsorption),
sepgpdtiod b€ tvolaw eiosUbainbn-Visios imaesial, 3bitAgel Mieiond @iy «Ofplitting agent in a

den§ tﬁ%?a]tdte}{@éeﬁlglfdég@n%é}z(g ‘gBI]m ggiisﬂcrjo% ggztllsr:eny thoc%gﬁEs L%é ing agent such

osona art
as sqﬂull%gm;ﬁé@o@gh ape ﬂﬁ? gﬁgp@a(ekg), ulrafilgrptiqn) anrF'i“BY? t@fieswed materials. Split
viridnetdnueeilly bd dfesiSpantdédin8odierh hgpimite-bifff2tdd dspeghidxydil@rehloaile solution.
The BECGRIPALHE 'FEER%E’)%*N“ rﬁ‘ﬂﬂ?ﬁ%ﬁ@{h%%b‘éiﬁ%m r<§£§ts ! Ft%Qc%mes

containing the vira ycopr ot ei ns er nat

PurifiBd B@ehcé Qhtideh QRBEIAR Tt pHaS AFERNLIAYL sYieRe adGicnd huélﬁafgglmmm and,
2008/ 068631 PCT/ I B2007/. 004364

typl??il%,g) gﬁlglﬁfangr)gl&iaﬁc @Fchsgest ¥ %gpég%gst Wmﬁl lBPUl‘lﬁed form are well known
in thelaoSTHedILIUYIIRIBN ™1 AGRIPPA LI paisidiie 5 VACTH proidtcad arpsubtigi vascines.

in their menbrane. The invention can be used to store
Anohgr flor efolentimaied idlupiza tandganNiEtEX oSy (Al dinud Ny AVATRK viral-like
lipofnRfpietictes). MiRsdnits! ch‘re&z&e]ya'rcrd% soRYilibRioAbE i%ﬂ&’é‘i\%e?Qrus-mtﬁ a detergent

i nfluenza erature-sensitiv 9
fo“ﬁ%%ﬁéﬁ@%ﬂ%ffﬂ*ﬁ H@%@S &6 eersipea of fﬁf‘e@émgﬁ?ee@mammg the viral
glycbpxateuxs esA@r eltqpautive cuie&mhly fmsqireﬂarm@ennrmméng Involees adding viral

virus as an antigen. HA is the main i Mmunogen in

current inactivated influenz& vacci nes, and vacci ne

doses are standardised by reference to HA | evel s,

typically nmeasured by SRID. Existing vaccines

typically contain about 15g of HA per strain,

al though | ower doses can be used e.g. for children, or

|n 10 panden1c S|tuat|ons or when using an adj uvant.
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45, about 30, about 15, about 10, about 7.5, about 5,

about 3.8, about 1.9, about 1.5, etc. per strain. It
wa2osmegesef erred to use substantially the sanePCEERO@T004364

HA for each strain included in the vaccine e.g. such

that the HA mass for each strain is wthin 10% of the

memaﬁgllyszmaﬁs tl@%kce§st dn@dulits oﬁpm)s;moﬁﬁlef abiive lipsérhidswibh%i@f proteins in
Ve vaccC S neasu

heit BEBRRT ToE (ettoh Ean & ok Bt B0k Al eTar b5 VAL V™ and
INVARAC™Hieedpomt ent, and a TCI D50 of between 106 and 108
(preferably betmeen 1065-1075) per strainis 20
They pipeagg viray gy B afeniatedi The inHacrizm ikt msh beelgmpaitaregensitive. The
mﬂtﬂaﬁidﬂhﬂis iy @eScoll Patapted. MThaseWhtcd -féayes att paiicul@ly @cful when using live
Hﬁd HA. For i1nstance, it is known to nodify HA
Vlruf %S afne ¥¢ det ermi nant s (e.g. hyper-basic regions
It e e
HA 3&5 qgere]q]?n; ﬂﬁm%gérﬁﬁz éﬂegﬁy%gtzv\?lﬁg nﬁé%egge?tevg&ﬁ#i ang \yalc&éjes doses are
Sta“ﬂﬁf"ls‘i&je'?bz s@feserw £ Elésletf’é% dynigetin mepBirgdnRie BRILL Exjsting s3catyps typically
contamVabolts l'b'p@tofa-m |]b@r ﬁ&ﬁrﬁ altbligh mv@flddbda QGaR be 29ed e.g. for children, or in
pan%lgﬁc éi?l}gl lgﬁs 8{] When r{ n]?déuv]alat Fr c{;((;ﬂal 8?58%]\’?4%}1%?@}] (ie. e7 5pg HA per
straip}, &4 errdr édlalvm bmelseﬂe[IGB 69]i melsave higherglopgade g 3% qrqumm @32,33]). Thus
vacéﬁ'mfs Wy iRRldk GaWEQM. 1 8 56;% éf HA B@r iNfdehzat s%@ih C;ﬁéﬂeéébl? %et%en 0.1 and

ian on&ﬂ-l Sui t ab 1 an or|9
SOg el %@0%& & hbsiOng ﬂwlt7e5d‘gt bo-onertit 8?‘“'0‘{:‘%{@9?% include e.g. about
45, ﬂfouﬂ'ﬁl; ebolut 16C hivoakt MY aboutAB.Sabad, ﬁﬁufﬂ)&lﬁ&ylﬁ)l aatdutdiof) etc. per strain. It
is pr%% Fé to u%«lagu%%grrg!gg%ﬂg sa usem'{l)sg oPl[IAl}gr ea%h S rla!nsincl(]judeg Pnt tHe vaccine e.g. such
that Iéhed Héymass|fprseach istipim sl wighin 10%eftf |thﬁame@eHAsma5|s wergsteaat, Iasd preferably
witheh €% oEthaRhes of suitable hanster cells are the cell
i nes having the nanes BHK21 or HKCC. Suitabl e nonkey
For tied Veciaése d&irg, is Akdsurd by gledian tissu® lklmye Dédcliqus dsseqiTCHS;0) rather than
y | r k [3 lia65 1075
HA éa&?@b lgde%g\%l S(Q_‘I :fgetgpgn Y(fB aQndCl% rgpre#eﬁglgl tfeﬁwe%z 107 10 R é)er strain is
typi@l.DK and I\/DCK cell lines. 35 Thus sui tabl e cel I I i nes
traiq[é(:l lfli v?ggtﬁgg %ng%}r{l.%n rrll%gé Ih!b\lzem ¢ e?gtl{oppggggéd P%Tiﬁd-g%%@s, or a modified
HA \Wor BBt’,an(&t € is kBowii @bhelifg @A tolremes danemnwirmle(leyg éi-Basib kregions around

the ﬁnE/‘HAercqufaﬁ%lt %9%1 %gﬁg%g‘k\g%lb?@? Qq4§\§ hcges The HAs of

inflyepgin® tirasesapsdevith ths| ipverBeropictesnbivekave 40D, at emmow |7heroviding a
glycbsilRPpRa: €9 | ection of Cell Cultures (ECACC). For
exanpl e, the ATCC supplies various different Vero
celQBkd s under catal og nunbers CCL-81, CCL-81.2, CRL-1586
and CRL-1587, and it supplies MDCK cells under
Rathenthan oyy SPlivbesras Gelsuigtrate RERirgdazreveh avigipreddyied tf wsopelt lings that support
inflhAGGUY Pé?)ﬁéanog’ Tqil@ RQBlide WiH rt‘§‘i’)‘?d’all§ﬂa @93{21%%'&1-59 @rifMSSuitable mammalian
ferred cell |ines ose Wt m’ralant%g
Ce“§P§86@9|'a<t'v(§ butA%rewor ggte{)ﬁ%f%w@a cagier BRMAE|(psiuflige humans and
monkeysiaid cag celés] dlthbughabs useof prémata@cellbés iyt praferred Vavib@svelt @lpks may be
usecj lSlH:ﬁ%S %19?68' cefi€ Eg’roblé fle%]nal éelllsgﬁlllg?élﬁqv)tcc %L(JirHAlésrb?§U1table hamster cells

derive om ducks

are the sefblires hafingjpp aﬁn@sew 7 o7 dKCE rifitakle mevkearrelintse g @nd frican green
monkELEBIIE, %h&fﬁas[kﬂﬂqeﬁéélls add ek, cat ikassell §u1{aﬂlg]dog cells are e.g kidney

Sui t a ic stem 10 cells, include the
Cell%&'“%ﬁﬁﬁwgmﬁp??om chi cken enbryonic stem
4 7 r
Thu??nL aﬁlBlcgi"ﬁneé IBEI%%AIBM %@qllot lﬁ@%e tgsﬁ%}h&alﬁﬁgn Y 2%91" BHK;
VergWRA- 5@8ER§6 3&]@%&@1& WhTe efgs guigble palinhradsi aan widelyl ayallable e.g. from

nmeans that vaccines can be free from avian DNA and egg
proteins (such as oval bumi n-&nd ovonucoi d), thereby

reducing allergenicity. The nost preferred cell |ines
for growi ng influenza viruses are MDCK cell Iines
[46-49], derived 15 from Madi n Darby cani ne ki dney.
The original MDCK cell line is available fromthe ATCC

as
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CCL-34, but derivatives of this cell line may al so be
used. For instance, reference 46 discloses a NMDXCK
w@edoB/obs6Be t hat was adapted for growth in suspRCBFIB07/004364
culture (" MDCK 33016', deposited as DSM ACC 2219).
Simlarly, reference 50 discloses a MDCK-derived cel
the Ainagcah ITgpe Gelb@alturei(ABLGpenstian[30]) fisarther€brieieCailRdpasieries [40], or

fron( th@’f‘]ﬁp@ean ggﬁ nto?%eﬂ%ui:m/{:l%c'@?ﬁ A}%?(amﬁg ft { E?éé sgf;;lphes various

di's non-t

dlfferMIchel@ ATdRT cpt‘F]Qg@g@@ s COUEXIK CSEHEDI2, C(Rlﬂ'@@6 and CRL 1587, and it
suppTiEAMEREKL rells WNEGH a0 %Q%ber(d@fgﬁ PER:019 ) ai AP fro%‘E@E&CC under

(kmﬁtﬁg@g Eﬁﬁgﬁﬂgh SUSCerence 52 discloses MDCK cel

eptibility to infection, |nclud|ng
I T L- of S
ecrp@pﬁe?%éeg cglzr%!ng glA ﬁ:g \%Er ﬂé%%gl@nbéﬁb‘ngl osyl!mo% %s'\e/ng’ls(s npreferred
altera@mérterﬁlar@mltaar%lldme%m@wwehmgmwn M@Vlewﬁli |11@¢s [e.g. refs. 41-43],

inclGdihd lelel%eQ @en@hs&bnb Quckd e. gs&%k frétrhay@ 0 Rer n@%&;ﬂm NdfSavian cell lines
e ce na or (0]
mcl%cl}é'lﬁlé?] gqq@rﬁc_)m a csl, ﬁg]sféglagé %-Pﬁfeé’f‘%l l&%} alilchawan embryonic stem

cells endwrefthe &Bgudetiuine  dveisiéda fram dh@kerpeabrgoric fstemecditsdEB4S, AB14, and
EB14E I

ggﬁ%l ZISP é‘l}lcl&ﬁgﬁ&:}/gglgﬁgla?t% \(/g%l’%l%gg% ]:) bg%seraeﬂbtﬁég]rtféﬁ Jrsl?.ﬁ avian cells,
howgysgi the \vgsoffmwel@wﬁilwemﬁ% vesicingh Fapabe &g Hem. aermDNA and egg
protéifid sGchGk OVHIIghih ShdSdyeRucdid)] tiérers r@dikiﬂ? alidryent@t ai n

proteins thenselves, but a protein-free mediumis
Theumgiepisteoed] c¢lblinee dor groneing infisanza by inosek tarepMIDEHE ecdinling [B049], derived
fron} %dﬁlelbalrﬁy Qﬁm%ér l?id t ﬁ‘heeé O%Hcﬁll\%ﬂ@fcefl)rlﬂg % IilaHl ?r%hthe ATCC as

factors ot her eln addi ti ves and non-serum
CClypytbat fesivatpyge OE%S et 1S riaav 3fsoi bectsediop insteBten sefesencn 44 discloses a
MDCKYqeE ilifie €Hat %sh@dapﬁﬂ %regits\etﬁ if BaberiRY chleurd €0ESEIRBY016f Qfeposited as

DSI\XIA ZQE%\MSlmllaCP ref rlerpc%fﬁOSHp c())sreg Ian l uencfggl}/ ll(l%%léat grows in

repricatron are rown beIDow
suspRIK@GIE, serupy-fregt cugl;tbr@L(fB 30, d@g;_m@l a8 PERM3BE 74U RefgB@e 51 discloses

B OrighE MISCR ickIR idcRRIneCRIDE@Ns é@rd@?*ﬂ&%oé)‘)mmk—smm (ATCC
influenza virus in cultured cel

pro agat |
P%@WE} TP sk MR 2T la) S Nk P BA-ssiy Brtgrence 52
discobesdMIDCK cell lides avith ihivhcudceptibiifty toheeaion ahdludigg DEDQK S cells (ATCC

R R B s B 8 B e "per s 04 For virus.
Vird3 rnggg)g t%fd\@.rbn SHER aaﬁeé%ﬁ leul@¥@Bmh %@@nsﬁe&%t ﬂﬁa&cﬁgéﬁngjxs can also be
“S"'dahbso‘.’t’égmh%i{ﬁ‘?“saiﬁlﬂé?rel W%ﬁ‘l‘sg)f’ %@dg?f&f%%h I“b%‘fl?eﬁﬂo‘i he

Cellq{n?sﬁgggxte? S)J %rﬁvzgéngsrégu ree %:l’l%r eq C%Jﬁl ln%ggﬂ% ebn ceI Te % medium is

refegpgd tp- &5 @OsEtUmN- fjee]_medlpmefn élpeactﬂnyxt]_of]_tb@ pregent ingentigprie which there are no

addilV@fremAlih Jehaftah 6r shinld) orlg hern¢ 'célﬁsgrdvﬁnﬁglcgﬁ& &fus naturally contain
suspensj on of the. cells or | nol a

protgyfs (PRRSCHEY: PU 2 IRing Frg KRS pedesbR iesateie oHuh B P Siliction of
the fedls oadurd e@s exdfiBion afl pr@ans, lgtowth ad@kd, yiheemstetnhaddit3©0and non-serum

o i BB BGLACER, 300 7 2 o

for vigg| grov@é. (e. g. nonol ayers) may be renoved either by

freeze-thaw g or by epzymatic action to increase .
Cell S PROGHER TR e R L BB Bre b T gﬁ&%%&[éﬁk% g 30-36°C,
or aflbeut381Cy 85102 820, Bi°ds3ACe3FOLI6°€) duhieg vird aplicatiah.ed or

stored frozen. Cultured cells may be 10 infected at a
Methags fdrpropegatiys wflu¢nad gicdsiioenlfitechcellsigetierallyfinciystesithe Gtepx0d Inoculating a
cultJrQ ofitQ‘lls Qrtlegr?fnééull)fn Or R0 &rdfirProPe anecultWaﬁltgetﬁ@pllfe)éteHQells for a desired

. to 2. Still nore preferably, the cells are

|nfected at a HIO i of about, 0.01. Infected cells nay

be harvested 30 to 60 hours'ﬂbst i nfection.

Preferably, the cells are harvested 34 to 48 hours

post infection. Still nore preferably, the cells are

harvested 38 to 40 hours post infection. Proteases

(typically trypsin) are generally added during cel

culture to a||OMIVIra| release and the 15 proteases

o, R T o o, o
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wor ki ng cell bank beyond 40 popul ati on-doubling

| evel s. The viral inoculumand the viral culture are
w@e@Boesbl y free from (i.e. will have been tesPenIB2007/004364

and 20 given a negative result for contam nation by)

herpes sinplex virus, respiratory syncytial virus,
nmepmframf)i U%Z@'opﬁgﬁtﬂﬁl SuchSARSr einPNAYY Béi&rmird E9YOMius URsr or antigen

expresswn befc'weerq EAP g /lgg Eoderls zﬁ%r %quzyt{ogf@g]cblle&g%get a%ro%at%gtcg Virus. The

ruses, rvoviruse
cult!treql pféls arsj lmwl@scd Withusrgs (necasyser i I ar TG1Dg) &f @Hrgw. of 1:500 to 1:1,

prefbl'@@l& 1986 to %&5pn¥h9arb@ lvfd 199 : 02BhOERN i HIB%o Qréu erfsﬁ)ln of the cells
line then it is standard Practl ce to mnimze

or 'Saﬂ?B]LﬁﬁittO afmonplayer aﬁtg? cells| and the yarupgiabsopped R theicplly for at least 60 minutes

but waedy nes than B00d@inutes, phefeiablyz Betatyn 2NaGYMd enidadsi ati 2C to 40°C,

prefgxfablgl}g 7°CTI:H4<§ irffect Cé:elll c%lt&r% tg?moqp eg %ar %dremoved either by
i ng o the invention pref

free;qqtg@wlpm by( prrzeaticapdtipn | tesigcredsa rihe rygal aqm@pntm)f éhe harvested culture

supa%a@cfngr R %r\lelﬁtgé f6idesre themﬂgz} ifabtivaRd bgﬁé‘ljecti hgzgh Cluted BN may be
ose a 0S
e g aely o FEBP LB o qERAT T CRg O BB Y ® 5. more

prefetdllQ pg).0tHas €. $tdl thorDiafepabiy, fifs[cells ¢ infreeragghutiofabousd.@l. Infected
ce:llsolqn%c B¢ Bﬁ egteﬁ%oatg %0 W3k 'p@%mtgaﬁka%ﬁ%%@nhflhe%ﬂs grg ‘hBrvested 34 to 48

houn\yé@étl lﬁ@gtl%lo gtlléirrwren@re@rabkm @e(cgll@ ared}arwged 3§ tqfﬂ) Qyurﬁ gegt infection.
Prot€&kd (t%llﬁ&&psﬁ@@ir@éenh@%ﬁﬁ@ﬂ dtulidyl &t 1120uBuEBE Bllow viral release, and the

protga]s?]s can QF % d arH/ él{tiﬁ) g%tgg%aﬂﬁg%&% ltlg?ne gv%'ii??}?réémllll%lqn at the same
tmmpmeﬁ@uhwmiQdﬁkrmMEhamdﬁége | engt h of any residual host

cell DNA is |less than 500bB e.g. less than 35 400bp,
In prefesisd embeinetp partisualy wikdMDEBotsHs: alcels ing inapt proegsg, rom the master
worlth€cell-bhdk N&%M&!o@ﬁ&ﬁﬁhoﬁ@'ﬁ@h&zmﬂ 004364

Cont ami nating DNA can be renoved during vacci ne
The pirelpascatunomdubd vigp! stlardae grefaatily freafroroii.e. p/lllbhm'd beenstested for and

0 I t
glveﬁ agneg%pl\\k %glﬂp%%mﬁlgwgltéﬁl B}B nug Slel’lg[geexr tgl?desat 1ratt1&y°' é‘ncytlal v1rus
Paramﬂumzﬁ ngrua DBRRS CAroeeWénii@ﬁ?V%t AoV ey fF‘é’de@Pan golyomaviruses,
birniMaGkesC &lrbovidls, amidraparialiiued [8).dAs&has @l Hefpes simplex viruses is
55 & 56, involving a two-step treatnent,
a DNase 5 (e.g. Benzonase), which nay be

S rlng viral growth, and then a cationic
”"Sg‘é‘f?’g’/%gnt (e.g. CTAB), which may be used during

Whevé K/irli?srhaﬁi ibSJnUg)b\inBn aR@lmH@{hebYc i %Maﬂpb@l:t@@tt@ﬂlﬂumlze the amount of
I es

esidga @ BB PR PR Butiers T B o Py e Ghciche DNA
I
Thu£ ?R/aéelng Erg‘){sﬁ{gﬁ ?e?g'ed h&:gﬁgﬁégnb et 1n§ene(?{{ {;@}eraggpc%pﬁa’ngmgﬁan 10ng

e assay us
(pre(ﬁ/rqbly less phanaling yand B@reaprvfatabbralf%@aaé%gg) pEEsidg] hostpall DNA per dose,
althqu@h trideBHAGRs 6116 BINAShays pdsedd. val i dat ed assay can

be described in 10 mat hemati cal and quantifiable
Vactisgsn®ntading +108g fogsilbg, e<190py) dost @fl BRNAqer Wbhd oh Bacenagglutinin are

prefg-?e%naslcf\q%e(lgcl:&%ec%ntal-mm <1§1§gs§y W l<ﬂ)%§§rl%Lt c¥llWAep§%eﬁml volume.

este or characteristit SUC

Vacgipescpaipiping <$Pedr i dng .y 0Qnee bost egll N4 agr -Wag ob@@magglutmm are more
preféitdd] f31aed \QEkifed céhtaiMBak ks (K& Wi, St @A R FUBNA fer 8SmPlolume.
host cell DNA) and tested then quantitative DNA
It is peefsted efe e avoag [bgthrduhy reeidyal hest el DNA. is Tsy then Stbpie.g. less than
e on. can be used:
“m%@%rl ?ggﬁPJ9£S£%ﬁmggyﬁgatghﬁﬂ% 5ﬁihern bl ots or sl ot
blots [59]; 15 inmunoassay nethods, such as the
Thr eshol dTM System [ 60] ; and quantltatlve PCR [ 61] .
These methods are all fanitilar to the skilled per son,
al t hough the precise characteristics of each nethod
may depend on the host cell in question e.g. the
choi ce of probes for hybridization, the choice of
primers and/ or probes for anplification, etc. The
ThreshoIdTNIsysten1fron1Nblecular DeV|ces s a

e 4 a S o s o M | ™R I A

part{pt?l?rz){ prel%rred
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formation of a reaction conplex between a biotinylated

ssDNA bi ndi ng protein, a urease-conjugated anti-ssDNA
wa@eiosloesdyy, and DNA. Al l assay conponents are iPCIT/IRIOE/004364

in the conplete Total DNA Assay Kit available from

t he manuf acturer. Various conmercial manufacturers
Con@nfifiting UDIA | Eaat be/ @emdVeR RGis@WScRr pl@ﬁﬁrﬁfo‘hi Mg ShdAtB purification

hgst 1, DNA e. g. TM Lab S j
proodi B, MU S PP S L A Pl ol S DN Ban b entanced by
nuclsgmpesaingonh egf ba wier Phisienels cenvenitry bmétbiods &iri roducangstast cell DNA
con@ﬁm’natl&ﬁs H@El@éed 1mfere-ﬁbe’s%§ '3956”%1%%%% fst@ﬁ trgﬁﬁéﬁ{ rﬁrgglsmg a DNase

DNA cont am nati on of uman viral_ vaccine
(e gc%wzorﬁée%f‘és‘uﬂbrnweﬂ@?de%lﬁe ¥irg growtih 4pdiier g £3tioRic detergent (e.g. CTAB),
whi€tOfAP O uséddSinLCOIMPO SisfuptshS Re@hoviahtg, f-prépiolattont tédatnent can also be used.
phar maceutical ly acceptable. They usually include
Measgrporefitsidial hog@elhBiAt is onw gottine regnialogerequiengnt fohbiglogicals and
is \Vﬁt“lﬂ'tﬁ%ﬁloh}{al 'cﬁ}%loﬂ‘iqgs JHie sQﬁle@PJrﬁ)npﬁ%ra@B‘? Qi 16 ﬁJeasure DNA will typically

carrier(s) and/or excipient(s). As described belo
be a3g|idaledippsay ﬁ%?;ﬁ 851 Thg Pﬁ@rﬁnmfﬁ Gerrgterinics nb3 &hlghtew%amg Pesir:scrlbed in
matBdfmasitkd And mm@m&néﬁlsj sndat @bésibhﬂ Puicts dfefror @NckevéBeen identified. The
assag wm? géc’ne%ail% nave\lt\)neen tc%%ﬁ’e ec%araytgrés?l\c/sa ucl%/ gsga%(guﬂrgcl){ ;gecqglon-rppemﬁmty Once
an %Wdﬁ%b@&lcabbratzd (e pgRiyse Kikvavmottandard qusntppseo%hqsb@bll DI84) and tested
rﬂil:\éﬁ‘i&ﬁfve ﬂm?heﬁﬁgeﬁ%ﬂ@ %hﬂﬂ Be %ﬂ%]ﬁp&%mﬁ?@?ﬁémﬂaﬁl tedhniqu&€for DNA
ess than ia

quawmc?} 6 b g PO EANOR UbeTnaich B arHihgPefo or St blos (59)
immBsBE sy ymathels ok ap tief Bireshdld™PS et Ve, are- quastitative TLCRAB1]. These

met@o%ggéeoﬁﬁﬁﬁﬁ%laEg hfe %EQIQJ {)890‘11'13 %ou%h:&\g Ippe%ﬁe Bhdtacteristics of beach method

toc succl nate can
mayj %Fnﬁdféuthaélosaﬁe'hm @teﬁm% tfteochowe pE piopetl foe ByRsidizat, the choice of
prinle2dnd/of Brob&¥of &hpliRAdH, b, THel Thr&hRd®f §EE@ Cfr&pmreewdeewces is a

Y i R EeE s PPN G e s FE i olge level of
contgminamieen DNAandb@@angdcmtlcal@;[ﬁ@r Aswbicsl dskeat mwdyes pnksequence-specific

forn&ﬁn@r‘r\‘@m rehdioh Hgﬁplgpﬁe@@éh lal@icﬁlm/l%éi %Nﬁpghé’iﬁg brléf@m a urease-conjugated
di sodi um phosphat e ehydr at e

antl %l?ﬂnghqngr[gla/gt EE FFRY SANBHEHF Iaaaemclé@eél m the complete Total DNA
Ass&yORN G hitabRNBorithel m@@tetuadr] Yaray Emameﬁ&m&{aalhfhdtyre@foffer quantitative

PC asts%?or d%tﬁ%mg éfa{y n@] n,% c(ejll 6&% cf% "l‘e%{)“r Iéﬂ)gfaé(%réger%n%es ?10IRIehanceTM
Althgp Tla¢hnolopies, reémg\ecwﬁpaﬂsm Gl@chcmmﬂnk@entcbyhodle@ltlpn yssapgnd the total
DNR ﬁﬁ%‘swl“)ﬁys@&ﬁ For hRRAKHhEAosN QI 15104 REMEM AR @RLMANViRAN & cine can
sed %, 0 vaccination [65], but keeping osnolality
be f‘i)‘ﬁ‘ {hiCLrSH 8k i s neverthel ess preferred. Conpositions
may include one or nore buffers. Typical buffers
P””f’ﬁﬁ‘lefjﬂ”é"c“A"PﬁFfﬁg'ﬁhate buffer; a Tris buffer; a borate

Contbléglflgr{s of %eqh%ﬁﬂl%@plg%z(c@ﬁncal@ J&tﬁﬁdb@' f gméwl@ mclude components in

particularly w an .al um num dr oxi uvant);
addi pn o e]etatngge@s (5 fﬂgp’ typagdly dpcdudg; qnp ogy?ﬂr% ghqry)aaieétlcal carrier(s) and/or
excnpi&@t{d)td&ﬁdesmliehEbeBwZ@cﬂ]Mahaﬁg@ alsbhe iptuddd. A BeBPMSdisdugivn of such

]| e e en 5.0 and 8.1, and nore
COmpM"“ gﬁ*ﬂgﬁ%iee %@2@5@ %y\gnd 15 8.0 e.g 6.5 and 7.5, or

Con%gl\q@rﬁl%vﬂggleﬁrwbglnaaqué%upfo%ess of the invention nay
therefore’include a step of adjusting the pH of the

TheQUanothfJbﬁ%d?ﬁn@ﬁde@fres&r@atﬁ@§mg lafi@hiomeRal &ozmeauybmahdl St is preferred,

referably steril The co |on| . .

Ik B abnh o oe SREarRITRGS ¥ Baflht S fsreprio morria
e.g ghigihersadtded [3Ped$ ¥ s} inperondose, noandcw efeenablpyefm&dl Piekgrvative-free

per dose. The conposition is preferably gluten free.

20 Conpositions of the invention may include detergent

e.g. a pol yoxyet hyl ene sorbi't?an ester surfactant

(known as ~Tweens'), an octoxynol (such as octoxynol -9

(Triton X-100) or t-octyl phenoxypol yet hoxyethanol), a

cetyl trinmethyl amoni um brom de (' CTAB' ), or sodium
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deoxychol ate, particularly for a split or surface

anti gen vacci ne. The detergent nay be present only at
wo e@smeesaBpunt s. Thus the vacci ne may i ncl uded PEFBB2TA04364

| mg/ M of each of octoxynol-10 and 25 pol ysorbate 80.

O her residual conmponents in trace anounts could be
vacéindsi 40¢ QhitiCar(ye p@feriad odrycopherol kadean Cdan , bepiatlydadxasnanB)lternative to
mer&ngl 90%1;9% &dsﬁ?ﬁn may include material for a single

or may include material for nultiple
To bmmoﬁfet@ W] febfefed B .nawcta glg§ﬁlogléhlt lt, smﬁ ag RGbHSH W, Sodium

a _preservative IS re err
Chl%dr: ¥ dhis prederredaviich ramt Rermiesentab between; lnanaaa mg('*eln Dthegysalts that may
be brsdnt dhdhgle apdddsEitiar stikdridé £ potassii tdihgiad gen3 PhadpHIRD SdidodMAS phosphate

deh}l](hﬁe Cn?a%Res%m ch(P({risde ca%lun} fo? tal ned in a container
an ase “renpval of material.

cOnggbélklyr%n@m g&e&ng%@sﬁe ogrmlﬁ@'olfxﬁemém ab(swsﬁl%(gl £hda400 mOsm/ke,
osage vol une_of about al

prefEAblg betSER D40 PRy A P PGBl O IENY T TBge of 290-310
mOSHRP.0Csrhdl 4G r};am ﬁreﬁﬂohﬁy aé@t &ga{e?rMIty hsteggreg_kﬁpdct bﬁtpAfhg&hused by
2C They shoul. e f.roze ey shou
vacéraaélg{ll &5?%ut li?e ing os&oyahEy aglrlserg?ge is nel}'lfr%eleisgor%“r &
Cor@ﬁ@iﬁén@%ﬁclﬁ’g&l& B2 Q@f%éfi‘ﬂyplé@bﬁ)f‘l’e@@ﬂ)g‘lu@ %ﬂc%'phdt@ Betfer; a Tris

of the |nvent|on may advant agequsly 1 nclude an
buffaangﬁiﬂ buflstsch S%Waseumerofh tsﬂdln%ﬁﬁgﬁc@a‘ft‘ﬁ’éla”w‘i‘?ea“ aluminum
hydfoe &ip adiseat){ drarchirasd busfad Boffere @111 typiadlly belinchidédid the5-20mM range.
patient who receives the conposition. The use of
Theadj ef\iramamgositianhwill gederedlp ba betaveen Nesndihbk ahdémoredgsaclly betdeen 6.0 and

8.0 bef®s §nd 2.4 of sét@se%wa%d% B8 Gl orthe i AHM m()d{h%fo%emclude a step
was. used in reference 68, a mxture of al um num

of agiyging {hie ggﬁ*&f “Hﬂ‘@ﬁ‘i"?ﬁﬂﬁobf?d’@ﬁﬁ%% was used. Reference

e AR RS, 2 R T AL ST AEL comainin
<l gl endptangrt enit, eqmtlalsiaoh meﬁdyeM\pamﬁ@eI et ptp&rablye%seﬁﬂ wett Hose. The
comfpb&tidnNY GibfelBl Gl pde, but are not limted to: A

m ner al - cont ai ni ng conposi tion, including calcium
CongykitiSnsavf dqelaJh\ldﬁﬂldmu]%ygﬁdhﬁc&ld@@fgem @h@. W lbﬁ@oxylt@yl%lﬁb@bﬂﬁkﬁﬂ ester surfactant

m.salts, i ncl ude cal ci osphat.e

(knqg%A ypa??'l Wes & scﬂcmxéné)? Surcgf el 3y g\i% i rﬁjrrr'ﬁ(’%al 400) or
t-ociylphenpdgpaixethosyatiies!). pleeish krimeshy! as.ruwnameéwonetiq: (CTWRh or sodium

deoiﬁﬁolﬁ@lﬂaﬁlcﬁlﬁlﬂ 3ea 1Y or S%H‘h&:almlfen vQJcme(ﬁegiete%@ht’may be present only at

stal anor phous, . et Asor tion to
wacg glhpunts. S dhedveeae et B AP Hgroch oF Soxynor-10 and
polycabhpe S0t DtbnﬂlSreBiﬂlyal abmponoats fio traael atedtsasuld Hpaintibictlicd (@f. neomycin,

]. Alumnumsalt adjuvants are
kanﬁcrfﬁ%§ ﬁ)l |-

In nore detail below. 15 G l-in-water
TheeJ&HpSél@d?lst)%@&ldd@ FRER] E&t AlsingRehPWhisatiord BPRiaPSnclude material for

mulb;:):l&j %gglsaéf’t%gﬁ? Eﬂer glf wﬁg{ogeéqtg atng Ufai%ql:] gtggtfglas%rvgtlflvse is preferred in
mulgdoge asangdeserin Al alagerhaivador in atidigor)as kncludiagugsesershtdiEn multidose
com@&%(ﬁls atﬂg §§1)F{)1gm1tk)ln$ ?n X gJGcm mei\i\'I 9? {ﬂﬂ%&ﬂ% ir%l glptaseptic adaptor for
remg‘é@bﬁn%?f&‘ Molina tree have been widely studied as

adj uvants. Sa on(J an. al so be commercially obtaine
Infl YN YASBINRSATE EAPICAI & ngmelggfig%ﬁrq%qga)voluwﬁgaécm t 01l although a half
dosg@niabort a2am() lmaly dbe admvi@isteed t@ctdidSaponari a of ficianali s

(soap root). Saponin adjuvant fornulations include
Conpngsitigriserd fkgss pgl paeferobls stosadct basve@B2°C arals8°Cwihdy hgulliingi bk frozen.
The g{oml.@eta T&B‘eskepﬁé{ﬁ't?@f&%ctll%m- B21 is marketed as

t i mul on Saponin conpositions have been purified

usi ng HPLC and RP-HPLC. Specific purified fractions

usi ng these techni ques have Been identified, includi ng

QS7, @517, @518, @2 1, H+A @25 B and @+ C.

Preferably, the saponin is QS21. A nethod of

production of QS21 is disclosed
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inref. 72. Saponin fornulations nay al so conprise a
sterol, such as cholesterol [73]. Conbinations of

W@ 28168831 and chol esterol s can be used to for MPCMIBPOE7/004364
particles called imunostinulating conplexs (ISCOW)
[chapter 23 of ref. 97]. 1SCOMs typically also

Adjimalsude a phosphol i pid such as

hosphat | dyl et hanol am ne or osphati dyl ¢chol i n
S‘&‘ﬁ?y“v\ﬁ’# @gwﬁpﬁlpncw plrapeesy W ‘?‘é@@l\?&‘ adppvagte SB]‘ yaf function to
enhdte theSHohine nedpaokes (i@ rodrantor eemﬂlar) Quditbd\in &ALt QHIG. receives the

conl&?w Tﬁf{ l?sefo?I %&é[\\%& é%?%oﬁﬂ&ggab cca£ %fhgs be ? dng dbeid beforff In references

66 c@é?eﬁllg@n'@m PY@?x'df‘AW?seWb\ﬂmbm r@ﬁqr@n@e@ea oytveraof gpmismdpinxide and
alurRia &R @hos@ﬁ’dt&%@sﬂk@d ‘R@ﬁre&i@e 6904dtiebdRibE LTS use/of afimlfhm saft@lijuants. The

LU PRSI i et I?Cf'f%s PSS E PR | ab | e
Adj&\%ﬁ rtl%& %’? b;e] useldgvl‘%; tl?ehim/ | Gt dl'ﬁ(g&ie but agl;lot IIFSL tedt§T tussis

toxin et oXl| errvatives ereof, such
as A h&ef‘ﬁlﬂt@fﬂdmxh@&nﬁ]ﬁ)sntloﬂ,4chﬂQ1r%QQ&hﬂ6&@t3 4nd aluminum salts (or mixtures
?ﬁ—ewuelre%éogwcogfsglgs 1f1cl ae c& P%T%h§ 2({ gﬂtqe t‘&o[/)%?z%art[lc?es]dlsclosed in ref.
mu 8% @lumaidjm valistinclids hdérsmrhsbel@mphateﬁ,eslulfat% emnavithghe salts taking any

parsgidbRr Btm @edg lé\fla@ltﬁtal'llﬂe raﬁforphggs etc 5‘ ‘Q@SGHJ%&II Yoeﬁes%r})glts is preferred.
rrugﬁgladhey ves, such as. esterified hyal uroni ¢ acj

6 SpHEH Sanining CRERPOSILAR B oA oAt |a\Pé‘F‘F‘\9é’§ metal salt [71].

[ 83Ylumium Gyit afjivass aradmnnstg 1ﬂg16f¢td$ta(l$€lﬁwl n nore detail
belgw). Mcroparticles (i article of -100nmto
1 5GH-PrvasT amulsieps (srdp éwfﬁdéfaérbalts 5} --200nmto 30min
di : t i

%IJF ?rf [cl% tgr %Bg@f @7&) ch a% @Y@%lgﬁ ﬁ’%g%g stfelr P%cosmes and
a porperit M?Oébéﬁfs thetiagp) | fourg BAhs/ byl resx s e - |r@0t§a@1ddveraﬂowers ofa
polwiey tahgbe@ft;ﬂim s@ec@@l sS4ty GHomCiBe bﬂkWhﬁéCQﬂ[l&Jb 364098a Molina tree
Strgl eeer l?ega w1 Is%éllg fas a(ij ?vagtgegap%g%m cgv & sgjbe commeg:lal]y obtained from
negatlpy eftnywdk?aftaglel@) s@mﬁf&éléla(mngulaw (bitidesD8))), od Swponaria officianalis
po%otab Y&Jt))’s%%%ﬂwéiﬂ rf(frﬁﬁ:lﬁatl&r@ 1chudé’| ;Iuhﬁ@d %ﬁl%ng such as QS21 as
det er gent ters 13 & 14

CTAB
of Webfes g Torg r@x'anSngCBfas I?%%@'é BT D PREFOAS StmulonT Saponin
Suicvapds@tioho havgSteen @8r1Mj umagnHBL@raed dH’SHPIL@eﬁ)eEiﬁc rpafified fractions

84- t en S thwyiloe

g
polByand yPréf?éabbfoﬁfsuS@r@nmesQ@?l duinethed efrpreduptipn of QS21 is disclosed
Corﬁblrﬁatﬂz Oghp%lhrfoﬁ:ﬁhlﬂféhﬁmw@lso[ &ﬁf]pr@es aVWRdrbl, @Sch as cholesterol [73].

DR TS DR s o R TGy et et
sunmmcnanmubm@cca@lan (Wgr{olhap{esglp of Re£f98t.ri8EOMs typically also

L, t
Pgl c%ﬁat IBMJ) gﬁcﬁlpﬁipo yox @}4@‘@ %ﬁ%tﬁa?)f)gﬁlﬁr%nblr l?lﬁ)sk?hatldylcholme Any
(| &09wet ﬁapgl)m C%P?B;@gé{lﬁ Ryefergblyo thy| ISEPNeincludes one or more of

polouasy Qhayd: ene:. SOk furteA@scribed in refs. 73-75. Optionally, the ISCOMS

I L h - 4- | | et . 20 :
Bgl y%;%e c%l gﬂ%ﬁé"gg‘ﬁg‘&%w% é?ﬁléf\, revjew of the development of saponin based
polawoxwmyb@henﬁsréfaaﬂﬂ 7&ther. Miranyl peptides,
sug__h as czasgé/mrrur a(rigt/al] ks -t hreonyl - D-i sogl ut am ne

RHEY. Wﬁxjts more ow).

N‘ BREE N AT %ﬁ%g tdyxu?sl (@nghe Behs Rk }éi)ﬁér&{t]&ot()ﬂgf‘llwolera toxin
N-acet yl gl ucsam n

acé‘?% rﬂlegﬁ«VflS foxy “Pf_lj_) @ggﬁe@x@ewgwﬁlﬁ%ﬂ?ﬁ@g)@ych as the mutant toxins
propyl am de ("DTP-DPP", or "Theram deTM,

N-acet yl nmur anyl - L- al anyl -D-i sogl ut am nyl - L- al ani ne- 2- (
|'-2'dipal mtoyl - 25 -14-

sn- gl ycer o- 3- hydr oxyphosphor yl oxy) - et hyl am ne

("MIP-PE"). An outer nenbrane protein proteosone
preparation prepared froma first G amnegative
bacteriumin conbination with a |iposacchari de

preparation derived froma second
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Gram negative bacterium wherein the outer nenbrane
protein proteosone and |iposaccharide preparations

WO 2008106863t abl e non- coval ent adj uvant conpl ex. BUDIB2007/004364

conpl exes 30 include "1VX-908", a conplex conprised of
Nei sseria neningitidis outer nenbrane and
| i mﬁmd u$s axrqh@r bifleBT-RTD gy hare ubeendisatledd 8 DRAjHINAMNE toxins as

vacci

O s HERARs S AE Rkl Yoy Pk BRBUAS n 5t 81
py 'Hi&ldhe%lvgé Bl &Q&ﬁ&\é@l‘des[ 91?6]%as%'s't@xhﬁéﬂsh}@ﬁ%nlfbaé/dlﬁGncrospheres [82] or
forgu ~PI CHZCH -15 WO
2068} ‘6€§€§f59E%P 'B50'r/ 004364 where Ris sel ected
§ r apdkhe-igthen $ek $ Mk QUG QI&H, strai ght or
brgjr%:[:hedl &ngggéﬁﬁgjted gr substituted, saturated or
undditepatides (ae ylpartalelof -1 {0amgo ~C§lluhnaldlay1eper nadrk prafekably ~200nm to
al kyah I@raﬁim@wl or gsro@msto Qb i ﬁer gf&?&?%&n@dﬂlﬁlo}ﬁ materials that are

acceptable salt or erlvatlve t
i n@r%i%adabkﬁtanarf@n Hdt @5 m peyothydroxy aeid) .aneolyhydroxybutyrw acid, a

Ca$bll§6ﬂtmstﬁ“- a- ﬂabghhwﬂ@sy raa;ﬂﬂ)}&@prolact&m -eﬁﬁ,ﬁbb&li lpla@(lacnde -co-glycolide)

| nu m% pr[egeu 4k Ioggfanall tree{tclzdvté) hfvﬁ & rgeggtyv% hﬁl’ge({E sur ce @%JYVMDS) ora
Th egstiwhdchotghé surady (@anith aetipnie d@@rbmt andes C&m@)

bo (%g(?sn%gégl%apﬂegv% tgﬁ gfldgf @015 ef e#g g?pasogrgeaﬁ& amﬁatlons suitable for use
adpumhm@swaﬁabwemmnnﬂ&84ﬁ@y may advant ageously

i ncl ude oi l -i r emul s

&y PRt BPS o blio S B e ek Sah DA ysspy faer include

10 polyexyethtylokd suebirae spansdactals igicorebiniioniwith| aneaaynol [88] as well as

Vﬁ%&g&g@ %I%H%mkﬁ%tﬁeg r'eﬁ&r%ﬁf?&a% m)éorq'lgﬁim.(’)n%th anetaﬂ 0&1@ Gdditional
elrn gr eat er han seen when eit

t h@owsipnicsidertant sqch as mxyr}oé [@&@@f@fpd,ppglowhylenc ethers are selected

Antiiogeths fallltﬁlwﬁgj g%\d@nﬁ&yokffbtl@/l&leﬂpélﬁylt 4t (Wu}eth b)Y Pbigatykethylene-9-
emul S on

g lsteorl){ﬁd tl"éerr e r%Jllygxyéheglgﬂ éte%ré N e]t &ln dp(?%&ggtﬁ?lene 4-lauryl  ether,
pamlwexyleavleye Sulatybétkerfand polsexyethylamt-2vlavryi etlgeri nf | uenza

15 i nes., Various such sl on known, .
B POt R | RN BT R RO - MDP)
| ea{sztcetyheormuraﬁe(tLaiWyl Wvisolutatngneoi | (r®)-MIMRY, N-acetylglucsaminyl-N-

suaée@mla%gﬁi -Ahgy. ﬁgglp:L fgggr Qﬂﬁ@kf ( Wﬁ&@%& fezab'@énﬁﬁﬁpw or

bi oconpat | In the emul sion
geneheatnigeys sNtaﬁ%HmsfﬁWhL@laaﬂé? spgluigminyhhyplangar( ! hegljealmitoyl-
a stuplybEre-8 oRdidk @kBdpasry o) tdhyldnese - SImMRIHE 8| zes bei ng
achieved with a mcrofluidiser to provide stable

© iNSYUH SNenmiy 5| REPL§Inyiretosgme ipseparadans preppassl o0 rinfigt Eram-negative
pr efcdriugd 1@&ohm%t1&ﬁmv1tlﬂea Slhﬂbbé%@ﬂaﬂde pZQ)aIaﬂmf |detl%‘d from a second
sterilization. The inventi

moERHiss oD R A A rale St ’ggm?rf‘%eh)prstﬁm Foteosome  and
vediptsapphgidquereetionsSoun aesibkomn%e‘gmnabdjevaou ¢agnpilaxc Buntkecomplexes
NUER1udS SRER. 9@3”’d agcroﬁn'pr& coBﬁ%Htof (Ne sserl?aOM tnf?} Luter membrane and

coconut ol ], [1Tve oll, nost co
av QP?PQMS%eCCh*’é‘,@%%rfEI‘?WWt heen pige a%ﬂdu uyants for gslgensp wacealﬁs Bal-

ba bean. Seed oils
|n§% égggg$f%&ggﬁgﬂﬁ£@g1ttonggt oil, sunfl ower seed
Ol A, potydsdrolatse petrolizidive kom@iuad [9R]) shidhas GiiccaRing fd@kapla: COr N

oil is the nost readily available, but the oil of
ot her cereal grains such B wh , oats, rye, rice,
teff, triticale, etc. may,a ysed. 6-10 carbon

fatty acid esters of glyce%ew ng 1, 2- propanedi ol ,
whil e not occurring naturally |n%ﬁmed oils, may be
prepared by hydrolysis, separation and esterification
of the appropriate naterlal§5start|ng fromthe nut and
seed
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oils. Fats and oils frommanmalian mlk are

nmet abol i zabl e and nay therefore be used in the
w@e@snessel 30 of this invention. The procedur esP¢DIB2007/004364

separation, purification, saponification and ot her

means necessary for obtaining pure oils from ani nmal

SO bWHké)ﬁ:SR Esrsaed&&i ﬂronk ﬂﬁ\gfbu'b ﬁoﬁqblﬁslli:gr Hydro%@lﬁ Etreflétﬁ br Erathéd, ﬂnsubstltuted
net a adl

exa tltutggd) &atrlra eg anlaturageﬁa :f¥¥(l Zﬁb(}z g (sj‘P/ lky %JECF\XE g‘kényl and aryl

Oi Igrqym lor @ phagipacewtice dy accaotféwlqﬁaltbydewmalher@f Hxhraplfs wélude, but are
oi |pg¢ mﬂlt&f‘ton%uzgﬁle u@a@&’an'ﬁ@ b&LI- gllﬂ@%%r 3- e9f cagfaﬁﬂg hie&z -casuarine,
chain oils are synthesized bi ochemcally 1 n 5-carbon
|Séﬁ?@ﬁ%‘ﬁﬁ?ﬁ§ 4hd are generally 35 referred to as
terp i anched,
unsa urate Hﬁgﬁpzﬁ%?1§Vtﬁ%aﬁq§§¥£ 3% gﬁg, 2,6,10,1
TheSe, ab® oh8e ddﬁwmttiwlsu&taﬁwli @QreldscdBe AR ntoed detrilos sifieoraesty, & 98.
which is particularly preferred herein. Squal ane, the
Comperitipnstreay inplndeoyoras meueiaf evidbadiingnts| By cxamie fthayrreay asivintageously
inclideSdotH04n §il-in- wale(is eMQs%QQt%A Q@B Rike- E@élﬁ@@&7émﬁ%§$bmauon 1mpr0ves

i ncl.udi n an ual ane, are readily ava
the G BRERE AT LU BOETEL HEaY & bt A B s T ERBge it the
impkovewent being fnechaprdarer @ah eqen pherd @theettle antlsiomerehd dgent is used on its own.
tocopherols (see below). Mxtures of oils can be
Antigerscnd gljyvapte trengosnpesitiorbwilidypiesdly p¢ mddpixturprei 1~ HLB'
(hydrophil e/lipophile balance). Preferred surfactants
Oil-gfwatey epbsiondiepanion have a HLB of at |east 10,

Oil-R-Rit&" %hs%n@-hade%@ﬂ fohRd toa{;bdpamﬁﬁrl? k& a8l 3R e & achuﬁ@l%ng influenza
16 i.nvention can used surfacta

The
v1ruF mﬂcmasi IY@I‘]OLB §ke ﬁ&ulqlqnﬁ]afeéwo‘fv& anfi H‘gy wl Pﬁ??tém‘[ one oil and at
leass ondyistréaatante stithr the sail() amt! asnutfBet{re@)rbeing )blordegrﬁfabb d(nfcabalsable) and
C S
blocggzgat;g(f}%g § %ﬁl3 FS %%Fs h"i’lhel ﬁﬁg&% S§(r8 &Qr@e& 6%955 %q ﬁﬁ"e%ea(?%npe%d and may
every p@)e SRdmieen gwpeén\@tlb%ewn(ag@)zes @@pgj acluqy pvith pemicrofluidiser to
prommulsfoﬂg DI3PTEs Witk @ Bize fesd thAEBOnAE QYRR B QAGK they can be subjected

oct oxynols, which can 10 vary in the
tOﬁﬁﬂpe“}/l%‘gfmrepeatlng et hoxy (oxy-1, 2-ethanediyl)

Thegﬁ\gwﬂﬁl’ca d Ekeg) GhRHOQcR gs 161 Jelff 9‘;1 r%(drﬂanQ (su Phs ﬁsh) or vegetable source.
t-octy enoxypo yet hoxyet hanol el ng of part G
Soueqs F é@&eta leael yncpide muteySeprds %?étgf?d)%yg‘taﬁ%frfb soy(>1=3@EPiAeoconut oil, and

oliv&hd ﬁﬁ@hbb?céﬂhonlpﬁ%lﬁﬂmdx@[hﬂﬁ BHeGhut 8i%. Jojoba oil can be used e. 2. obtained

frong{ﬁlgzdg%aatab%%%’ ’geeg&lglﬁag ludg gtllo.l\wéef &% 08{ @Inﬁ%eﬂugq SélP%] vge_r seed oil, sesame seed
oil, pol lyl(jkg/gphygr@meccfraptl ys e mesisregblyi ayaithbler mtheaeik ¢fl gther cereal grains

suclC&t \Vllneat o§t§ & wce 3&9@ tHh&Yé ey ﬁ:n%hggc§b4 }fsré@\’m](ﬁ&rl%rnuhtty acid esters of
surfactant’s such as triet eneg nonol aur vyl

glycgiohgpd 15-Rregapgdicdoyhile mgt §ﬁﬁ“Hf"&ga'h"“§%‘¥ rnsseee éa*.‘ﬁowm be prepared by

hydﬂbl}@W’]seﬁz&attdﬂ&n&@&%\iﬁ)catu&lkﬁ‘hhe’iﬁppﬁ@h&b trr&lbribl‘sls@hﬁ@tfﬁm( fhpaot and seed

OIIS s an8 0 £ altn i a € me%a Oll me ndo q therfl:Jf{) e% usercli in the practice
re prererre re erre sur ? r?d/r In Ii 3

of thﬁeméqmbna B ereesdTge dor shagpol, ymmf)@mhlyl @peni ki 1a@ﬂh other means

ﬂ?fyr %@tﬁi%)n§ p@&ad?lsal%n{ %Q's%é}@estarré QLI REEI in tllleeaﬁi tl\ﬁHs{]ﬁsh contain

I ton 100. fures o ur actants .can
met%zo %aﬂﬁveé‘éwhgbﬁgesé’ﬁ SRR s SER HLSr othaik gl an

whafeadiysoxty @stshetinaced esemflify saveabdfahe Bdhatils adichalay cbxy&ﬁmydeena number

t
of b?a%:l%l_d oc@{llg} pgenogrﬂhe%rz%e\téﬁ)g%ﬁg%lgno? ?ﬂ%on ?sg &Q%ﬁ%@ E&ngjg generally
refemdst? aufetraiigs. SAa"rr tlver oihsrentains ac@ﬁﬁh?ﬁ’aﬂﬂ@ﬂ“@%ﬁm%@és known as

squdlé’h@r et 101 53191123 RxaM R seiohyl1ene. te‘sxtaedaaﬁemn@stvﬂﬁchang/ 9£rt|cularly
Preferred amunts of surfactants

ct oxy
prefilasdg iy ?ﬂé’a'%eoﬂvo%}%r?tﬁ%aa 88 {orpitean i3 S@raspiegeﬁreﬂ oY Fish oils,
Tween 80) 0.01 to 1% in paficular about 0.1 %
octyl - or nonyl phenoxy pol yoxyet hanols (such as Triton
25 X-100, or other detergents in the Triton series)
0.001 to 0.1 % in particular 0.005 to 0.02%
pol yoxyet hyl ene ethers (such as laureth 9) 0.1 to 20
9@ preferably 0.1to 10 Qband |n partlcular O 1 to |

o g, ~ r~n7 ~ r .



10

15

20

25

30

35

30 by vol une can be about 5% squal ene, about 0.5%

pol ysorbate 80 and about 0.5% Span 85. In weight
wa eqoameseshese rati os becone 4. 3% squal ene, 0. 5PET/IB2007/004364

pol ysorbate 80 and 0.48% Span 85. This adjuvant is

known as ~MF59' [94-96], as described in nore detail
inclpdingClyageerand Gquafane, @fe, re@ifly agaiidble fiapt @mnikZcid fsoureks or B8y be obtained
by Jaﬁodwﬁ&vfm;tl&%%rg mtfg'el‘{‘;f@e@én%r i< egggg?J e ¥he t@édp“%ﬁl% és%% ?)gl%ﬁ I\Jg?tﬂt?‘es of oils
Cangﬁ'ﬂfﬁﬂene a tocopherol and Tween 80. The enul si on may

ude buf d sa e. | | so
sk 5 RORTRRR §an M T Brob b P St o
the mmentish bavs arkiiyB oﬁa\lastf 10ppre2rably al Gstdqualdeinee pefeeatiy2it teast 16. The
inve a cla c Bthe e e sorbitan
4 9B Oy AT e P BARED O, A 0y o
estegq;atgqcéqqg F%Iaﬂﬂ% Fedgrred 4o ﬁﬁ’téf Evapsy exleciglly mq%{sgrbptle d(iagégolysorbate

80; aopsbiRrsséfadthyden@ tlds i(BO), prépsiend 8xiGe aArE), Iﬂw&rbu%@enmldb%m sold

; h |

R/C TN A VA e o
varyaggheauabérefi repedtion ethbxyi (ngy- BRHethamtliyl)pir@ips, ofithtocorynowd { Friten X-100,
or tﬂhﬁpH&l%xﬁ;ol))@&g dy@fhalg-})' 9eutgo<9f%n?c[xf3} 1@?&& Q%tylé%@i}ﬁ&@ethoxyethamol

n m cr of n m xture,
(‘G%’r@ &%@W ﬂ)a\lg‘oglgﬁll'ﬁ“@r Ssh ot Pmselrﬂtlérlgh%n@ (egithm; sanylphenol
ethoaylatea g@hdi ﬂlﬁﬂb@itol@ﬁ NP betemﬁﬁlyoiﬁ&ymd fap @heRs daivell @babAuryl, cetyl,
steagpg%[ %_}%oa?%hola noalnm'las %r { sur actari.tg)uasllllc%ne ti% tleon%glﬁcoqrrgc!nblauryl ether
(Bril}H agid éwbws@rsdeommmlm@“a asdwm@b(sseechwsw\h;)tan tiipleate (Span 85)

and %Mkaﬁlrﬁﬁhoﬁabétecﬂﬂﬁ &hfe s@rf&m{%%@ﬁrgferrmjfﬁﬁ&red ]sgrfacﬁﬂts for including in
ySO rb

si on r sor hat e
the m'isnol}Jl ar:f;rf\e/egﬁ é&eépglg%ﬁ@yle%e @orbltpplr{l(a)ﬁol%%e)igmn %ésong)ltan trioleate),
leCIthm@mcpﬁeuomK (08. g. an a-tocopherol succinate). The
enmul sion may include these three conponents at a mass
Mixtugasi of srfagass tcary e1ysed @- & elvgeen Wm 85polinperot: bat@mBdation of a

poly&ﬂﬁ@fyl’&e sJFBﬂtJnOé%teX'sﬂ&oas%@lo; dit sarbltAL RRRGIALe Tween 80) and an

T A S o R S
comffihgios mhgmsccnlamash Yailsa piolyokyethy lege siabiean esterland/dhan octoxynol.

emul sion may al so include a 3d-MPL (see below). The
Prefefepd @piauntp AbE61ys Cobit weightharerebopyeatydenp gérbigan esterisuch as Tween

80) @OLILcS1%9in QhrtiS@AAbBRE. 1 FObFHObDRINGIpBEhoR golp&dy@mmf(s&%s Triton

Pl u on| cTM 121" The on e for
X100, b USDHEF TRt Lo Eh v D: (L BT Yhnirsratie i tg 002%
polyaxy@@eleuﬁ ethate(siiohess Yaured?) Ol Igo RO Po, nmfeaabjol 0. dtopl@r% hgtEia pargindar 0.1 to
1% besoees, used with threonyl -MDP in the 20 " SAF-1"
adj uvant [99] (0.05-1% Thr- MDP, 5% squal ane, 2.5%
Speciticdbiloiniviatde 2AdlsdR ddjOvadusdha |th$an’iehﬂ¢e%t1&pl)qelquet bR Ml Bhited to:
be used without the Thr-MDP, as in the "AF" adjuvant
* [ AoBpmicEMmemaision| of pavalene, T906rF80, pish$an B1.2The aneipGitiRaof the emulsion

PBY Vs@hdHn&e88dur 5M s‘é{ﬁeﬂédeudbghts(ﬁi% 9!5‘1y§;c§ba’93r &f ﬁll'araﬁgxt 0. S%Span 85. In
U ous so

enul si o0 risi J an
B O b o e K RS, C el orhn ko S span 5.
siinif adjoant is ksovgn aspRIFyOXLed]ydselaeribddp noet esdildaCYdpter 10 of ref. 97
e&%%%})tgqg o‘fflref29% Jﬁp(edI{/IP@AI 1o} dQ/aIm a egus 1¥1£l§c§:ets Qnrta egoen's gg 10mM
a sorbitan ester or manni de ast et SUEH s Sor it an
nisdBimedtrae biffer.span 80' ). The enuIS|on is preferably

) thr FB{S% (eor*g%éugleﬁe q ?c! oh etrﬂa ndaltwegn %gsgh%?%%lﬁ?oféld%a@nlﬁa{lcse phosphate
[ '1l(f Ted salfrg. Bmay glso mchwdy Spand (e e | Yotlendbmdecohiniigrese apfulsions may
ah Ak 02 1B l@%}é%ﬁa‘fe‘ﬂ& ol V6 lﬁ%ec@@opﬁe@olgmd ﬁon%ld)gjatﬁ 3%SHGRN 86, and the
dodecyl nal t osi de and/ or su??ose nd/ or an
al kyl pol ygl ycosi de. Such enul’si ons nay be | yophilized.
30 An emul sion of squal ene, pol oxanmer 105 and
Abi | -Care [102]. The final concentration
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(wei ght) of these conponents in adjuvanted vacci nes
are 5% squal ene, 4% pol oxaner 105 (pluronic polyol)
W@ pahs/B6scAbi | - Care 85 (Bi s- PEG PPG 16/ 16 PEG PPEET/82067/004364
di met hi cone; caprylic/capric triglyceride). An
ermul si on having from0.5-50% of an oil, 0.1-10% of a
ph&sg&h&hb RF shuaRAtoCophrobkopadferably 3D aNMiy-provVIlies a more stable emulsion.

e 8uaq?1ne ané Tge Coéréprga ebre?pergsgrilt vofuﬁ{egatl 0%%bo$19$gh§rrlce %UCFI emulsmn can be

ph@dp hﬁdlﬁf@er@tTvmm Bevm MRS t0rﬂn@9p3°/atddgnhs@¢n migjng 90ml of this solution
PhasRhakutydr 6%2@']5@&%00@%&)1% %QIQ P8O #dn m1croﬂu1dlsm the mixture.
PCT/ 1 B2007/ 0 hosphat i dyl gl cerol phat i

adingl ressling ﬁ@lam?émw baye Se%f?la'ioam p‘YrPPlet’Sﬁﬁmwé‘P(?ﬂ adf"ré%ﬁ é&ameter of
SibE@@erall08 aadl ¥F0nmagrefatidly abdutd@imim.cron oi |l -i n-wat er

emul sion of a non-netabolisable oil (such as | |1g

ni‘efatlsion 1o saptengta tecapstolofd & Jrifoacdessigent e nlrign X-100). The
| @@iufstoh may TaMeinclB8: @BdW(s@beloW%& keM@SioNByayl@ntain a phosphate
[ nc%fuded such 5 as Quil A saponin, cholesterol, a

saponi n-1i pophile conjugate (such as GPI-0100,

degCénbgsh wﬁlp’r%tgfa%g@orwé (e. @r@@u&sae lsqtv) additdr &rt‘er%hfnt (e.g. Triton
a am ne 10 desa I a
BT ot e i SRR iRy R SRR e

brthrm chenpanabtsoat aMpask chitio of alehet §3:11: N, (gb7¥pg/ml polysorbate 80, 110pg/ml
( .y n'EBﬁd)E Q8 %l’;th())l%ﬁlﬁ) BQ&%PIIIM s&ftmate’f‘%n@ EHéLeSéo%le krgtlo\{\@ 'sl?cmld include
a saponin terol g.

cRBY eastribution o dcse ce comooae%‘is?ra@@tgeeﬁmwsaw ARCETY faglude squalenc
[ 185 Jemulsidh rRiYLdIS DBIuEOIPAINGPIN Ghe@ bETLWEITAL aQidous Phase may contain a
ﬁ”t‘é Suhel i pophilic ethoxylated fatty al cohol, and a

oni ¢ ydroph| lic surfactant (e.g. an et hoxyl at ed

o f afnt Urmsﬂkn@n@ BQ'sq@Mé Oﬁolfékdétéxy(ﬁtaﬁky lp§1BRmeP Qloy QXBIRfoRRM €Ne1). The

bl
RGP <81 P RS T Ao o BRI ORay NAE G iy o vl

aldeloten! yehaglel far mifamybdipepies, 4ndplopHickn aissiupithah@ortyl-MDP in the

(@sgp 18Rq ﬁm@m]a@%@ 15/9&LMM@PC@%0L%§1Q&/ 9l50 Pluronic L121 and 0.2%
| ene- pol yoxypropyi ene bl ock copo| r)

P o rter 0 At 5 s R B A WP s GGk sdvant [100] (5%
exf.anpananeRisbyic La21 inkd®.24 patysofbatd 8D). Wryﬂula_ kutisn tshﬁaferred
adj uvant. and antigen may be kept separately in

* pAdk SHRIEOB rcOmPELIRG YTy 48 CIIHEYS rselen faopolfwehylene alkyl ether
f apdrophalid ch}maﬁlct hefatiante (of. Lpseoxymsﬂewt(ug)emetwédryl ether) and a
g%n‘grf’l%’é’t”?és o]mongI ﬁunfagqligggzgsgrrbﬂ%ﬂ eslfleﬁ Iy \A%nnrdteqe&teassuchrﬁ% sorbitan
v olonpteate ait {Spano§0’). e ¢rpsipi qmrqierahﬂmhemotwqgnhbaand/ov arsyat least 90%
(&f the FAIYRED (3 \Joltﬁﬁ‘é; withod siflUfessl farld80EHAT oY 1. 2Q Whukioh: may also

After the ant| gen and adj uvant have been m xed

héﬂfﬂ'ﬂ@ GrutipiTh Ofcxﬁ{di‘t@'eﬁ CWOP‘PteEj‘é’ﬁé‘Eeé’F (&8 P ERERT- [fughps dodecylmaltoside
aghEaisacrse); uhd/erunatkyipaB¢lydessder $uah tulsibsahdy e piphilizédne
oil/water interface. In general, little if any

haeneggbion iofiisqualing] pantaarer t1Ne aoil | Aph@se [0F2]1t fige final concentration
e'(% %ﬂtp@f thgs% c\()\hl?)[)r?en% ifi OaﬁRxQﬁtéd' &QCIHQCJ&J@% qtﬁalene 4% poloxamer 105

t ocopher ol ocopherol s
c &rfurgeic pelyah an%@% éW'SéE?pWe?%? EE%/?’BGﬁﬁ@fSé’rEFé%IP “T#{&6 dimethicone;
t ogephenptic Eahceiake several fornms e.g. different salts
and/or isoners. Salts include organic salts, such as

¢ SUGCINNAdi@, haatgtfadne 0.50edf anadike 0.1e10¢6 oDk ahdspiatiptietal 0.05-5% of a
aggna}?tmg sgg%cS?%? p,bseﬁﬁ%era%gr?n pe%rgncgq Oy abrredo@-l%%h%l’iﬁldsor%&)enents are
elpa@phayldqddtqhem @hqsehfgldyla@le@lmnwe&h@pletldmedlm) pbesphaiislglinositol,
vitam n E has been reported to have a positive 30
effect on the i mune response in this patient group
[107]. They al so have antioxi8dant properties that my
help to stabilize the enulsions [108]. A preferred
a-tocopherol is DL-a-tocopherol, and the preferred
salt of this tocopherol is the succinate. The
succinate salt has been found to cooperate with

no
i
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TNF-rel ated ligands in vivo. Mreover, a-tocophero
succinate is known to be conpatible with influenza
woamsiess3l and to be a useful preservative as aPCT/IB2007/004364
alternative to nmercurial conpounds [29]. -19 WO
2008/ 068631 PCT/1B2007/ 004364 Cytokine -inducing
agﬁﬁipﬁatﬂytgméérﬁe-phmh&idl&%c&gSﬂhﬁgofx@élm Bfd tediOlpih. Submicron droplet
&vﬁﬁ 9 the invention are able, when
a&wn er e ?o a patient, to elicit the i mune

. Sy/f mlml&% $iBInBase eﬁmtsxak bNERon-th&&DREHBRGD il (Blch ﬁgh@ RSnesdN dil) and at
| erlieu ns e r 0 es ar 0]

| G751 VG 5 S B BL L P ot 0l Ay s be included, such

derB éhgd sagmimsholéteralfd sapmumlipaphie tinprgate 190h as BPEO OOy dederibed in

ag@fgrteﬁcecﬂﬂ glloliﬁ:de& bgr Q@dl[lﬁrl S@ac'lﬁ)hgéc ﬁmﬁe dgEQ(! a]SHnm via the carboxyl

sare?

i nterferon- interleu I nterleu

i B R LBkICHEoR S, achlNFdnaethyrmmte@cylaﬁ@owc%mldpla@*/@rw,‘e\lddloctadecyl-
ageNttss @HyGrokyctyBpropdikéiagine. Of cytoklnes associ at ed

W th a Thl-type i mmune response e % interferon-y,

* TN emulsiphinehighuRispropin @i RuilAtdr &S24F ansor Berol (e.g. a cholesterol) are
| nbRERRE WheYicARGkelRt[esdjeukin-2 is preferred. As a

result of receiving a conposition of the invention,

ot hrar @hudien ccﬁhp}ﬁ@ﬁmg e@miindpallolil, Haseiodicapbpislid &Hixylatea@atWMhol and a
deéw‘!“?g lg)g(j 1hc s?}}scta ( l(egg N&& t}:iaor;(téfagg r}htgw?llc(l)ho[ §r|1 (iaer%l}/togygethylene-

Faelyexmmplylsne mo@@op@yrpm ilf)ﬂed f ormtheir blood will

rel ease y-interferon when exposed in vitro to

*i rffn FBHZRD PMPHENHRBHIEHPLRinAPFon iy rpbibe Pf@?xyﬂ?ée&sfeﬁx Hgphol, and a

S heh-idn@S PPIPRRIS slul‘fa@:ﬁﬁ l(pgleﬁxalethbkmeh £2009 NGl Sdlfor GdlyloSyethylene-

(PB and incl ude ELI SA,
ffgg%ﬁmmyknea 'n“)QBQ real -ti me PCR For
Theeéﬁmémg ma{ﬁtﬁeeﬁ]%ﬁ leél%tlﬁglpﬁﬁénﬁao%né&ﬂ@y at fhe WHeCdE delnvery Thus the

ant i gen- speci f I'nmune responses
adjuyanyjaRd pntigep é“ﬁ&ié’etké&toie%rat%'bé‘tPfPP‘é(équyor)ﬂlﬁ“ﬂﬁ“&deé?W ready for final
fornﬁlﬂﬁ@ﬁ%ﬂﬁ: tinde bRud¥DMhd Bitigeh wﬂn@enefaﬂlyﬂﬁ ih hataqidoLSFHh, WRS that the
vaccmet is %‘r?gl yg?eg)grselfi 53.:\{:\1‘{1%1“%‘6‘: hglgul S. Trqgg&%“ﬁ% reaélofJFthe two liquids for mixing can
varﬁ(@@nb@awoésl anéd 30 bist assgendsalty abbuatt!: 1| nt racyt opl asm C

cyt oki ne detection by flow cxtonetr was_ th
ATGEAhG BIGRY AHAREN o e 1< Paserawgl s Aficen Rl ggerlly remain in
aquédlik tsalblic B tnedgi digributel iilm@odend silivaet wdeafacuh g@fi®alnbile if any
haemiﬁrjgkuttmm wnﬁ enterQh c'gppha%qqos%wl atory ol i gonucl eot i de,

con Ot i f (a dinucleotide
Whé@gﬁﬁﬂ&ﬁltﬁg %ﬁl‘d@é ﬁtgc@ﬂerglnw&mluca& ede CSYE Qrsé t%@opinérgg eth lt%:yused but

hate bond to a guanosi ne),
-toa%ql?slloé agwsfﬁra@dTmcopb?mlefﬁn ks @ed?fabﬁoe-sm L difleesit glthandgpr isomers.
Salta ipelidendfeafit Csat€bIRACS, stinad, acdtdtgOonid@in@®e] iefte D-ua-tocopherol and

DL- a Qc:toa}i;]err%l%%ogotﬁ%f: }GgegG}?&o]sh%? d{]ﬁ%gadvagﬁageogf(% 1%‘ %t(? in vaccines for use in
elderlmpgqqms)(e glaggd @mqars @QldeMeqamedatzmquE has| heﬂeregm@uh@e a positive
cffe@t%hh&aﬁuﬂdﬁb FB& dﬁ@@m(thlﬁgﬁéﬁ g)rm[p:ﬁ-@ 1"13@} alsEBsVe Al J¥REnt propemes that

| ogs; and salts ther
maY( %ﬁ'@ fo fthlgé“z{“r;/é %@H‘Pl&?ﬁ 481, 3 vighredtarosgaberolda Ol E"C%\CE]BR? and the
prefemedusain sf thisub@pladtyl i the d&zlﬁﬂulmlsud&eﬁteaﬁinhbeaeélﬂhmdi tb Kooperate with
e 1 C 0 . .

INERMECRGRR: byl desen AP Bl Rk I AR RIRE Mifhare i
inflegeanabainds ged tofpa A YseAd Pressrivgive asr alfenatdgithgefwial gmpoyeds [29].

conmpounds are al so described in 30 reference 123. The

t hi osem car bazones are particularly effective in the

stinmul ati on of human peripheral bl ood nononucl ear

cells for the production of cytokines, such as TNF-a.

A tryptanthrin compound, such~as those disclosed in

reference 124. Methods of formulating, manufacturing,

and screening for active conpounds are al so descri bed

in reference 124. The thiosem carbazones are

particularly effective in the stinulation of human

peripheral bIood 35 nDnonucIear cells for the

T o ——. pp— L
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-20 WO 2008/ 068631 PCT/1B2007/004364 OS NNN OO
H O O and prodrugs thereof; (b) ANA975; (c)
WOASO&B31L; (d) ANA380; (e) the conpounds di sSECDERAVT04364
references 125 to 127; (f) a compound having the
formula: R NR5 R2ZNR4 R3 5 wherein: Rl and R2

w@%&zﬂaﬁmghgggpendently H halo - NRaRb, OH Cl 6
et er

b
Cytc()j}(ube I{IXL%C Yoy Sr{% ft lrnglgmgl? in com kt y%f tn mven%BX fey aLl{ eveqhen administered

to a@@tiehd tcaplyqlt theQmn@une ayskeyd to releasg .ﬁgltmqsumeldm@_n@r&rd,ny hnd iR@rleukins.
Cytél&ne@@@%ﬁges ark'kn(gln_t@ b@llrk/Xived §Hll%séah§ Hﬁ@&c&&@ta@s k¥ host deifense against

substituted éh het erocycl
mﬂl{ﬁnzasulgeﬁl?rt Ut()g]d P’;F&rgﬁdoa(g%:f wn el‘Qﬂ'L t H:le@ga of, eneor Jpore of: interferon-y;
intefluitpe rmdemukryi 2Hintdn@abian- 1 yelNg- @ CNH- B land SVBEBF tRiéfedled agents elicit the

relegﬁg Qﬁglgrln asso gdolvt d "I%} )&)eallnjl(r%lng Ir%ré)nﬁelrtem ?nqer%%eﬂ oA TNF-a,

oun er to orma
el 3 §timulagign of)bpthmgerfm Randsntereokin? is refebehdi ng bei ng
achi eved at. the bonds i ndi cated b¥ a_ Xl and X2 are
As %éeéﬁlt P%@%@%éﬁ?mgf)smone t}‘G mv(stptlcg, tpgfqrg al_patlﬁlgpblll ha@_|T celis that,
whe@ktifiulated With afCihflaerzh kﬁfgyﬂl, ,w1ﬂ3?cleﬁsa’a\ﬂhk§i¢’$§téd cytdBihe(s) hﬂ&Hﬂtlgen -specific

manﬁgrclet) ?zia%&% E celll OLF? S t | 1r (C)Jd ip%)eﬁ)eafei‘&/rnterfe%(n \lfhen e’xposed in

vitrqn st @ﬂ@@%ylws hagnp(gghlpmg{ Mgthpggtf@r peapering] sughy reR@ses i peripheral blood
moﬁ@hme%k BellREPBMC) 42 kiR ifRiR aRldhdRiAude B I, IS R @oW G ytometry and

ieved at the bond i glcated b ‘and R11
sl G AR R PP TIroried S Rau PBeisepr i b -medisted
imn(te Gesmdsﬂxaygamst tiRaRoxoal, speClically?tinterferon responses, were monitored, and
found that ELISPOT was the most sensitive method to discriminate antigen-specific TT-induced
responses from spontaneous responses, but that intracytoplasmic cytokine detection by flow

cytometry was the most efficient method to detect re-stimulating effects.
Suitable cytokine-inducing agents include, but are not limited to:

¢ An immunostimulatory oligonucleotide, such as one containing a CpG motif (a dinucleotide
sequence containing an unmethylated cytosine linked by a phosphate bond to a guanosine),
or a double-stranded RNA, or an oligonucleotide containing a palindromic sequence, or an

oligonucleotide containing a poly(dG) sequence.
¢ 3-O-deacylated monophosphoryl lipid A (‘3dMPL’, also known as ‘“MPL™") [111-114].

e An imidazoquinoline compound, such as Imiquimod (“R-8377) [115,116], Resiquimod
(“R-848) [117], and their analogs; and salts thereof (e.g. the hydrochloride salts). Further

details about immunostimulatory imidazoquinolines can be found in references 118 to 122.

e A thiosemicarbazone compound, such as those disclosed in reference 123. Methods of
formulating, manufacturing, and screening for active compounds are also described in
reference 123. The thiosemicarbazones are particularly effective in the stimulation of human

peripheral blood mononuclear cells for the production of cytokines, such as TNF-a.

s A tryptanthrin compound, such as those disclosed in reference 124. Methods of formulating,
manufacturing, and screening for active compounds are also described in reference 124. The
thiosemicarbazones are particularly effective in the stimulation of human peripheral blood

mononuclear cells for the production of cytokines, such as TNF-a.

¢ A nucleoside analog, such as: (a) [satorabine (ANA-245; 7-thia-8-oxoguanosine):

220-
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‘aryl, heterocyclyl, or substi}

WD 2008/ 068631 PCT/ | B2007/ 004364 each Ra and Rb is
i ndependently H, C] _6 al kyl, substituted C1 6 al kyl,

WO a{®pedd31 C6. 10 aryl; each R, is independent|BCFIB2007/004364

phosphat e, di phosphate, triphosphate, Cl1_6 al kyl, or
substituted C1_6 al kyl; each Rd is independently H,
hal o, Cl1 6 al kyl, substitut ClL 6 alkyl, Cl1 6 al koxy,
5 substituted Cl_6 al koxy, H2« - NH( CL. 6 al kyl ),
-NH(substituted C1_6 al kyl -N( o6 al kyl) 2,
-N(substituted C1_6 al kyj N1O aryl, or
heterocyclyl; each Re is |nJéQ§ dently H Cl.6 al kyl,
substituted Cl.6 al kyl, i y% substituted C6_10

het erocycl yl ; each
Rf is independently H, C1_6Calkyb substituted Ct_6
al kyl, -C(O Rd, phosphate, 10 di phosphate, or
t r iapd esqpihas aheredc tb)nANA975nc{e)pANehe®ﬁSHy @) ANA3R); @) tBe compounds’
ea {
hareReediy LRARRENCERL Y By g?ﬁnd%?vﬂ%th% bk %o (1)),
a tautoner of any of (a) to (f)R, or
pharnaceutical |y acceptabl e sallf of, the tautomer. 15
Loxori bine (7-allyl-8-oxogua i ) [128]. Conpounds
disclosed in reference 129 i ng: Acyl pi perazi ne
conpounds, | ndol edi one conpounds, *
Tet r ahydr ai soqui noline (THIQ cdnpounds,
Benzosdyetiodi one conpounds,  Ami noazavinyl conpounds,

(50 2oH S RO D bR ST BordRebsiuiea s

conrpoundlkoxyl saxanyolyt sobstipounittsroc@AyISCe oairylc ompoundi€s o aryl, Cie
Cplna2|g&ﬂo&%ugggﬂgqugmeyrrole conpounds [132],

Ant hr aqui none conpounds, ~Qui noxal i ne conpounds,

Tri azi n8s costpotindsC . Rkdzaboimted @i dilkg, Conpolnabstituteds.io aryl,
Benzaz 0h &b QUL WA« [u&Blercrodepl yOXI doni um pol yrer

[ 134, 135] or her N -oxid d” pol yet hyl ene- pi per azi ne
derivathemiRs@amwommMEPQMeﬁwdidwk)nwmetaﬂﬁnaéataﬁdhaﬂoquL
An ani n%'ﬁtwa ld&?ﬁ@dﬂsﬂhﬁ@ dohglﬁahatt%u&ﬁ{]gem&'tyﬁ)rm%tsclnembered
as RC-529 [ 137 osphazene, suc
poly[d|PG&FB%%y#atophenoxy)phosphazene] ("PCPP") as

descri bed, for exanplgx,;in references 139 and 140. A

cD d Ilgand such as an)h-@&ycosylceran1de [ 141-148]

(e.g. ct-gal actosyl ceraf de), Ras

phyt osphi ngosi ne- cont ai fleng a- gl ycosyl cer ani des, OCH
KRN7000 [ ( 2Shg’§né’1%5&r'1\%%cﬁi@vé} at € bonds indicated by a ~w

gal act opyr anosyl) hexacosanoyl am no) - 1, 3, 4- oct ade

canetrlQLiijEﬁwakﬂQ&qm3kmﬁ}N3@Rj@rgalactosylceran1de
etc. Small nol ecul e i munopotentiators (SM Ps

as: N2- Hcetsﬁ&/malp Qe‘lZCncteh)sH (Eyré(ﬁﬂ(yp))l ¢25 alkynyl -OH, ]2|R aRbs (CHz)n -O-R.,
H-|n1dazmh465&9bqg«nﬁi irecRdi am ne N2, N2- di net hyl -

| - (2-methyl pro

Him daE@F » 1. Qﬂléd’l sHbtitwRel G s alkyl Betfragyclyb substituted heterocyclyl or Roa,
N2- ethyummanmghbyl | -(2-nethylpropyl)-1

H i m dazo[ 4, 5-c] qui nol i ne- 2, 4-di,am ne -22 WD

2008/ 068631 PCT/ 1 B2007/ 004 O%p- met hyl - |

- (2- et hyl propyl ) - N2- pr dpy1 - | Roq

Hi m dazo[ 4, 5- c] qui nol i ne- 24~ digm ne

1- (2- et hyl propyl ) - N2-propyl - |

H i m dazol 4, tbe bihdjog baihg avbieZdd dhe &ondnedicated by a ~w

Rio and R, are each independently H, halo, C,¢ alkoxy, substituted C;¢ alkoxy, -
NRgaRs, or -OH;
21-
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N2- butyl -1 -(2-net hyl propyl)-1Him dazo[ 4, 5-c] qui nol i ne
-2,4-diamne N2-butyl-N2-nethyl -1

WO ¢@smesoby | propyl ) -1 H i m dazo[ 4, 5- c] qui nol i ne- P«CHIRMOGHG04364

ne 5 N2-nmethyl - | -(2-methyl propyl)-N2-pentyl -
H i m dazo[ 4, 5- c] qui nol i ne- 2, 4-di ami ne N2-net hyl - |
- ( 2- met hz}bhm ad\R, )s-i2pdpianply B @lﬂ)ﬂ!kyllsubstituted Ci.6 alkyl, -C(O)Rg, Ce.10 aryl;

H i m dazo ui nol i ne- 2, 4- di anj.ne )

1- (2- mef Bﬁi}@ﬁ)oe@ew ypﬁe ﬁﬁ}?sﬁ’éﬂ‘%w‘éll"f‘ﬁhétfz friphRsPRAte s alkyls or

[4, 5-c] thsﬁoied (O Aal@m ne

1- (2-meth opy ropyl t hi

o 1 QasBp AR OHr BN P e e SRy avbsieieg Gro ekl Cuo alkoxy
- ( 2- met bydstuep ¥, ) alkoxy, NHz, -NH(Ci6 alkyl), -NH(substituted C;¢ alkyl), -N(C).

TE)I m dazel, NEhHLELE! Mgy d (RN AR AN et hanol

2- [ [ 4- amichR.lis (ndeperdenyly pi Gpy hikylLkbbstrida 0o dikfh C}.@uiodubstituted

i

4

c

N Yo n%bhxfw ﬁ’g}( &%"g;ﬁé ‘Tég‘%dtg{%%‘yli 2H- i i dazol 4, 5-

] qui nokach- RZ; lohﬂepehﬂ.’enl‘]jdt}-ylcl ¢ lalkyl, substituted C, alkyl, -C(O)Ry4, phosphate,
-(2- met i s(phenyl net hyl)-1

H-im'dag:)oé t“w Pﬁeg24d|amne

N2- butyleachlﬁ-lmtié]bydndenﬂlyo 1,2, 0r3;

-(2- et hyI pr op ?f@m b| s( phenyl nmet hyl ) -1
Him daE 1*5‘" thot il n¥22%%- di ami ne 15

N2- th | met h I
e et e A A BV T SO
I ﬁ(pbalmécmtqblvQ?Pypt)tblmltmﬂblt@(mnyI met hyI )-1 Him
i dazo[4,5- c qw nol i ne- 2, 4- di am ne

i

1- {L&X%frﬁlf}‘FdY‘Z e RgHapeinspiARSlani noj - |
gl- Idn m%g&ndg distlo eliqn rer%(gflerllcg 159,_i>{(!llld_ir12g_: C&% IIBX)CIQIEIO gg‘mpouncls Indoledione

1- [campevindn - Petiapiydopsplaaindlimg) €THIQ) niodwewidd, Beejoqusiladgine nedmpounds,
yl&mlgoﬁﬁtu@yl EBrQﬂﬁxﬂcl'isz le?Mr&ﬂgﬂldgzdléjle%NAlmoﬁe (ABIQ) compounds

H- I[}ﬁodléiﬁ)[l%@rgétgglém e, 6‘1“]"1?%‘“ szBanzap}gﬁ?q,?ecompﬂlgnds Isoxazole compounds,
CySedto n@nipnoiuds,i Qginaglénhs corapoudse Hyfrolh@njpoesili32], Anthraquinone

' mé?lﬂéé 95‘3 %opaqlgr g %bg%r ?@%@éc&élﬁ%ﬁﬂ@@hﬁal&%alml%ne compounds,

ag@mgf@a@feceﬁlémwﬂs tle of the human TLRI, 25 TLR2,

TLR7, T TL L : o
gj%cﬁfog@oglarg ﬁ)gk)gingf é?ﬁgb%ﬁ S?tger&-ofri%# pc)Ly ré].yl%:ne-plperazme derivative.
me%%@%k BRd1bRE B reRAHLONBETLRI (€. 9. CpG
ol i gonucl eoti des). These agents are useful for

ac tAnaaiindatkyl gimtmmxﬂ%rphus;tMepﬁMmeySuch'ﬁbRC 529 [137,138].

cyt oki ne-i nduci ng agent can be added to

t orfpBisphagne agucky gy p ﬂé1(@atf@gélstoafmnngphOﬁpéwawdd(uBftili’Pé’h as described,
Folor@X@afmt, n retekend®Y 30 @ndM40Ni N an anti gen conposition,

and this m xture can then be added to an 30

oi |A iGRivatigand.esmah sis om. o-glycasnicetamelenfdt 1-V48] (etg. megaldo@sylceramide),
W tpn%/tgspﬁﬂ &k'ule cbﬁ‘ta*ﬁ%ez{ gl?&&'yl&!rz%des' Eb(:‘ﬁh'l&i?ﬂ%@é?(zk@@ 4R)-1-O-(o-D-

agent can eit emul $i on _conpone .
befgelﬁ@()@mmv‘k% %bffxawsarwlawn%éﬁ rpstagderaeddrial t%ONY Sor, 3m0-
emylild-gatacefsiledrargiotllesi fi cation. Simlarly, the agent

may be coacervated within the enulsion droplets. The
Toéﬁ’tai'dﬂ?leﬁhla iy eRopPPERfaf oS SHHPY Bech @t oki ne- i nduci ng

agentoWhdifyi - R |pﬂ$|yl)qgn‘9@c§a‘z$[|4@[b]cYM1Aoll1né1§@-%Fb%meon its
hydr a@h' lic/lipo liC properties t he agzent can

e.
be | deatZedimethyltlh wmémawleﬁg@daﬁo[ﬁ ig -plguippline-2z5dighigg e
and/ @p f

pCT/ [ 858 7%28‘1{)‘%{ H]@L“g{hcy:ip%%?r@qﬁ"ﬁ ﬁ%?%g “5‘2%4 %gﬁ%]m
conjugated to a separate ag , such as an antigen
(e.qg CRML97). A gener al reV|em10f conj ugati on
techniques for small nolecules is provided in ref.

149. As an alternative, the adjuvants may be

non-coval ently associated with additional agents, such
as by way of hydrophoblc or ionic |nteract|ons 5 Two

T T
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I mmunosti nmul atory ol i gonucl eoti des can i ncl ude
nucl eoti de nodi fi cati ons/ anal ogs such as
w@bwspbsssnt hi oat e nodi ficati ons and can be PCT/IB2007/004364
doubl e-stranded or (except for RNA) single-stranded.
Ref erences 150, 151 and 152 di scl ose possi bl e anal og

S u bs N2inkithydn €2-enethylpiappl)a2eprepytl- 1 Hfim@a 210, icl@inoWhe 1)4-diamine

o1 | gonbrbsbrase N e b Shaie.
153- K3%utyAl -@ﬁe&@@h@m}&HﬁﬂwaQ&H Glc![cﬁl%ﬁﬁja 1, 0.dibkifR, such
as the noti he CpG sequence

may Bé bga&@ﬁfrﬁ*eéhﬁ 6r(2 m&u@r%b dH‘I’m‘daF‘?{f‘iﬂr‘féq“f‘@%%?ré wiamine
suc hm%%@@ﬁethggf&pgglmg&%pmwehw 5 @RbinoRc-2.4- dlamﬁe

be nore specific i nducing a B cell response, such

a Cpt2-nEtiohiC-astay Rrepsb-NEoteiB2-emid Haimidagold S rdavintelingr2,4-diamine
refsy. (iﬁgm}@%pyl?bq@E%%hyl}tma @ﬁn’daczo@l 5%931&)1m— =alnine

Pr ef er abl onucl eotide i s constructed so

t hat 1ﬁ%rele@ylpmwh%pr@eﬂél@ﬂbﬂ @l%@[wedswptobn 4pfine

;2882 géalgﬁﬁrba I ?%é%latﬂ?l?lo%%l) 1ﬁ‘4ﬂ d@%gi g;gfﬁgfrr:&% ?{jg—}. ?@rl)amino]ethanol
i bl reins1 - (2S®@l,ylpﬁwl)eﬂamdh@[4 T-dfieradinCed](mdigy)@mino]ethyl acetate

L

al t eNerhutyve2- n@ﬁlylpnp)dlﬂfd‘} H4-@siphetydmesksiDrigl- @u@%@hdmm 2,4-diamine
TpG ¥
R e

nDtlﬁbquGw?%%dmmﬁﬁnost|nulatory ollgonucleotlde may

be pybi enylme -

R
as drddiaued in ref. 166) and/ or it may have a

nucl RON2UBMER Lrhd ZROWstIMAUIALRR) - (18-i8ida B0
>40%. >50% ymg& t%’}‘““*’m 3 i et rdao%ﬁ
conpflawaolipgZeH ﬂHWeone consecutlve cyt osi ne nucleotlde

g e. gl- {I:@QG?) 24&etg§/l§)€dp§35€&rﬂnd]nl~l lmelszor[]ﬂﬁag%}n@mdlm _2-rlethPBdopan-2-ol
ave a nucl eoti de co jon wth > osin . Q.

S od T 2 bisr T sb R Do Siws iy |- A masm propan ol

ol i QNWWlmtﬂﬂ5(2%%0&?—2%5&@1&6@/[‘511‘%”&65}]34h—laitrﬁ‘&ilz@ﬁ@-c]qumolme-
nDtlggd Innunostlnulatory ol i gonucl eot1 des w

t ypi €Al ®onpri se at 1 east 20 nucl eoti des. They may

The %gtg?l:l% ﬁ]@u({l entg Erﬁrﬂlse]'QQhJ]MQ%EtQLveqﬁ&T mél l?fr%du?a%r?[u@/or agonists of

ar oun
To"owreg%eﬁemré&wegon SSaRelVINEYSRY GBI PIY P i thhuman TLRI,

TLRadJruaanths erde TR 8, had/bnyerd pllefhmgreeﬂe@ag&e ade agomsts of TLR7
C eot e

(e.g. 1gn éﬁfochumollmés aa@gr) Tﬁg% Rﬁ %‘?Q é)tllg?r%lglgi)tm%g?EQ"bgﬁ 0agents are useful for
actiyatied lena@inynumt/patb‘#ve)s Cpl rmt ifs, and (ii) a

pal y.cat i oni c as an.oli opeptide (e, . .
The B laCH e Pt th REPRUHNGT SO s é%@%ctamductm
For px%fpdﬂ; d&bhay eutvithiplae Jantiges -cAmgesitios, drdi thigpitikie can then be added to an
oil-i %&{éﬁaﬁ@lf §r) As ngltergeltfvg QHH%J t%%l{h#anr@lym %te@ emulsion, in which case the

eoxynucl eot | e conpr|S|
agent can(e[lt@ri')g added ((QEQEYPBS‘NO:O”IBO“C“WW?@Y?)?)‘PS‘/‘?:‘ﬁt’q“@ﬁI0(‘3 1t,§@q Wﬁed to the
emulbRYy: aBt€r etuRk@RbatisHe SHRAMAL, thd A@nt Mayr&rcoé?dé}vﬁtéd @@thﬁﬁ tBESHRA6Edroplets.

The gatg_lﬁglgg%ili' lg'lt{r' E@ﬁﬁéﬁggﬁggb H%IO P&()&ang a&F thiﬂ,tLe P nal composmgn \%lll depend

on i@-h@irdgslaclydopkilic ppopdsasg iferagknt chn {xi dcakld in sheaaquershp phaetin the oil
mméﬁ&ﬂﬂféﬁwRQS&%&QQm%QQf the reducing end glucosam ne in
nono 1 pi -24 WD 2008/ 068631
PCT/IBZOO7/004364 A has been de-acyl ated. 3dMPL has
been prepared froma heptosel ess nutant of Sal nonell a
m nnesota, and is chemically¥sinlar to lipid A but
| acks an acid-1abile phosphoryl group and a base-
| abil e acyl group. It activates cells of the
nonocyt e/ macr ophage | i neage and stimul ates rel ease of
several cytokines, including IL-1, I1L-12,.TNF-a and
GN$CSF (see also ref 168). Preparatlon of 5 3dMPL

o o o N L - o A SN ~ IR A~
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4, 5 or 6 acyl chains, which may be of different
| engths). The two gl ucosam ne (al so known as
WQ@2e8083632- am no- gl ucose) nonosacchari des are PCT/IB2007/004364
N-acyl ated at their 2-position carbons (i.e. at
positions 2 and 2'), and there is also O acylation at
Thet J:}Gok&ie—ipxhsing iagent cBhebegemjzatad ttachegatie wanthewh2ashas adtzen (e.g.

CRl{/I%ﬂu rz_g:?l'ﬁ'{I QQW% @%ﬂ teé&gﬂ%(s %f% efl tél‘rﬂ)g%glgsa Is?p oQﬁc{ g M ref. 149.
As gnpltemptysnthg adjpvgats sy g nan-cqalemhaagsecatedRgth adgjtional agents, such as by

way E Ry REBbia LI MEic Shdragiba e is: OH O(HO2i 1-0O0 00O
ONHHOHOONHOH RO RBR. R R R Goups R,

TwRpretgned @Bkmedndugingagent @rfdm)d@muhystin@@my oligopileotifigs and (b) 3dMPL.
valye of n is pr rabl y bet

R e S o B N R

phogpBorothipa@r modicaRns 42’ camibe dR®le-stendelaarh(ekaeptefoe ﬂi@}@r)tsiqgle -stranded.

Refggnc# @90 |-1-|H x{dbl)Sé_agélosco[)osgl‘Bpe angoggi@&mmr % E‘)ei)l ent of guanosine

( el n
withyg's éff@wibqeﬁzasws\%%%be aeyante feciof CpQ ofiggnucleqsides 'éﬁa@rﬂyd'scussed in
refs 1053-158. &Cp@“sequ@ﬁcetrﬁﬁl b% _dne&ied i0OTLRIbilcS ap ﬂefrﬁfuabjmcﬂrzr or TTCGTT

159§LT}|16{]|€%(% seqeeon%e ¥na}9 ? epeclb1|c 2 lgﬁu%@agg' ¥hi 1§1munét§esponﬁ% SE&] as a CpG-A
ODW@@MSV‘W‘W@PHD‘ Wmﬂbfamyﬂe sgﬁrcafwrfsr mdu@mg adbetdigespoise, such a CpG-

B o@cN @I:pct@tlﬁ Brmms %@'d@c&ﬁedhﬁm q%@mez %@&my, tROCpO RN CpG-A
Hthen t 3dMVPL has only

ODIgclifFfe@h]éﬁ thg CE)(B ﬁggcgnﬁclg%{@ﬁ 1soqonﬁ161§ﬁefl F(b}l?gt th?S epd 1Sé1ﬁ%fssgbl§ for receptor
recoghiiéon. @pliynaliwowo Cp&'olighiicleatinid s&daiices mla'y bdhetaclichat tBeiM?lends to form

n
lm[&gﬁbnﬂ%\‘eﬁ% ﬁ?&ar@'{kagégﬁm\é{‘gﬁ gggx i%fful Fégs ?}{ﬁ stpG7909
alSOﬁf@ﬁ\én wprwunem(%ﬂyd’hawcemlgalQrpltph@ﬁ)the 3dVPL can have

chai.ns, ,.The d accordin

As an,al aqten){latlve Or, in addltlon tobusmgl'Crﬁ%vd{e uences JI’I]%S(E Seglences can bg useﬁﬂl%] These

vent 1 on re of ese
OllgmuehptBieﬁ maﬁb%WIfrmmm&ylwﬂMm®tﬁs preferr ed t 0
i.ncl ude 25 3dMPL with 6 a i ns. t he Xt ur
Thel AR e et 28 Py e ish ok Sule & g pomprise more
thanfape pensermiiesthymidat nbdepsitle @Y BY T \ee digHlbsed fin tefd6G)oangd/or it may have a
nucl@&Mg l-coﬁ &moﬁ%@%’ >23@p%(9ym?04:%%e g> 5@?,@00;4(}%)5%0% 3@6\5’ L>§W°/J th) For

chalns has been found
exara;af lJ ﬁtcog)@fli;e\)‘@orf #happne (?5509@\'2@@8?]%8)8@&“(1@ (e.g. CCCC, as disclosed in
ref. PEA)/ hrBQ&G?hﬁQ%ﬁeAa nhtletgide Rempaatonprief e23%dytbandneof >35%, >40%,

>50%d§%3d% NP o, er}c 6;359 olj I S eos%natyl(b Sézgglguggﬁthﬂateg] Epe motifs.

farnu
Immunostimulatory ollgonucleotldes will typncally comprise at least 20 nucleotides. They may

comprise fewer than 100 nucleotides.

A particularly useful adjuvant based around immunostimulatory oligonucleotides is known as
IC31™ [167]. Thus an adjuvant used with the invention may comprise a mixture of (i) an
oligonucleotide (e.g. between 15-40 nucleotides) including at least one (and preferably multiple) Cpl
motifs, and (ii) a polycationic polymer, such as an oligopeptide (e.g. between 5-20 amino acids)
including at least one (and preferably multiple) Lys-Arg-Lys tripeptide sequence(s). The
oligonucleotide may be a deoxynucleotide comprising 26-mer sequence 5'-(IC);3-3' (SEQ ID NO: 1).
The polycationic polymer may be a peptide comprising 1l-mer amino acid sequence
KLKLLLLLKLK (SEQ ID NO: 2).

3dMPL (also known as 3 de-O-acylated monophosphoryl lipid A or 3-O-desacyl-4'-monophosphoryl

lipid A) is an adjuvant in which position 3 of the reducing end glucosamine in monophosphoryl lipid

4.
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Where 3dMPL is used in the formof a mxture then
WO 2dos/essses t 0 anobunts or concentrations of 5PGHR2007/004364
conpositions of the invention refer to the conbi ned
3dMPL species in the mxture. In aqueous conditions,
A hagWBin dascyfatsdM3dMeE| Haarbeag gfepgied €®mOh Heptodless @sutamt ol Salmonella
mingég%%,ﬁa:%g %Eh?lhé?ﬁyosﬁmg%rtt% 1%1{1‘ Attﬁlllt gkkas(r_?é%mg la%ﬂl'le 8@05\9\%90{}]11 gruR and a base-
labilerpgelraroupn It aghenptesirsllpef the monprytemacrapbagsdinetrs and|stiwtletds release of

seved c&{éHﬁ]bﬁ@ncﬁﬁlﬁ%YIL SBl1b etNRardl T SFe s alRE| 168 PeGhration of

ueous suspensi on of 3dWPL) are
&mﬁﬁé%EPP@aﬂﬁaﬁ @g?géggFﬁFﬁé ‘to the invention because
3dMPIL ctaﬁ] %ké thi Qorﬁl%qg%&tﬁre%@réla\(édtﬁ{oléc%l Q]Varyﬁ{gq}‘y%erl rf{latrl%l (e.g having 3,

partl cl es have a nean di aneter
4, St ayhphajns, vhich maye Oiabﬂﬁ%wrﬁrlqué’é)s TthﬁéWO E@@?ﬁ%mc (P'é%§"°W“ as
2- d&hﬁﬂaﬂnﬁﬂ@lﬁcoéﬁ)dn@ribﬁhcehbaﬂeshweNacﬁﬁad'l dltl&rﬁetz@)bsdl@SSarbons (ie. at

posnBonTsr} an&' ?9, and here 1 StO %9 Zag ofl atq 051t’ion ?hee ngg%nattgch%ﬁ) Elbon 2 has

fOﬂTSPl*Pa’rNH @@o@ghcw b@hesgmmamaeheﬁdp canbpn érhastf@rmulal Mt-CORCH-CR’RY.

The Bfthu h@:lcﬁedib UABSET h&ADmRE @@@mftww e fe%‘:a'tl@gestructure is:
techni que of dynam c |ight scattering, mﬁ reveal s a

mean particle dignmeter. ere a particle is 15 said to
have a diameter [pf x n there will generally be a

di stribution d¢fo- I C aQout, s mean, but at

| east 50% by nunber ?e 0. >60% >70% 3580% >90% or
nore) of the pardgl es MAIm'hﬁw& ' ter within

t he range x+25% -2 V%;;508/068631 P 07/ 004364
3dMPL can advant agepusly he used in c ination with
an oil -in-water Remml si on. )Subst anté y all of the

3dMPL may be locateg ipn.the aqueous phase of the

ermul sion. The 3dMPL can b& used on it$ own, or in
conbi nation with one or no¥e furthea{conpounds. For
exanple, it is known to use 3dMPL in gombi nation with
the Q521 saponin [171] (including in & 5

Grouﬂﬂsll{” e Wateer, reeé'gylll ﬁl'd%ncﬁe%a;]-(b]bw é[lf Eme vah[l)e of ni (ﬁreferab ny between 8

nostlnulatory ['I gonucl eot'1 d
and éﬁ] MTRIFELPLYPEIMEED? §nbl2 @Hrﬁw%aﬁeﬁfﬂ@ly Wt h aI umi num

R T A WA

elthdiaﬁqr HAHovelit s wniarletnythadjtlua/ afhtnsus tpleddratdy hetbeeru8 @ad Wh,tand is more
pref%rgtﬁy |161V19Q>tr Il@nAtI tﬂ@h Bgs‘?tlotnhr% 19f)ljefe+agl'yvﬁt &1 thE 'E“;Lc%iu‘aﬁ‘%n is pref’cArab]y 10.

above, and al,so,include, for exanple
At t*&o%ﬁ%i}r?a 15 Wb 2 Gropns Ry Rf pd Rigire fpus meferabla ety erpups fiom
doddchnold dcid,, ¥tri{ebanolcGklid}o® hé?x)ldbchnch)zﬁld( c\ (' Hz)a CH

When all of R", R? and R* are —H then the 3dMPL has only 3 acyl chains (one on each of positions
2,2"and 3'). When only two of R", R? and R* are —H then the 3dMPL can have 4 acy! chains. When
only one of R", R* and R* is —H then the 3dMPL can have 5 acyl chains. When none of R*, R? and
R* is —H then the 3dMPL can have 6 acyl chains. The 3dMPL adjuvant used according to the
invention can be a mixture of these forms, with from 3 to 6 acyl chains, but it is preferred to include
3dMPL with 6 acyl chains in the mixture, and in particular to ensure that the hexaacyl chain form
makes up at least 10% by weight of the total 3dMPL e.g. >20%, >30%, >40%, >50% or more.

3dMPL with 6 acyl chains has been found to be the most adjuvant-active form.

05-
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HO-P=0 O=-OH Zo-r=0 Qa ' t /~ZZ ++' >ifl q:_ Ru Al
bil QO 1 I Y+(sb 4 (CN;k Scryk (OHZ)o ) L x2- I~-Y\
W@ 2008/0688x CH2)d' (CH2)o' \yV' ~\2 k~ ' "Ad zheI/(B200)404364
\ypz 2 "' 36 JGR\{~-RGOR1Hk la(CH~/~HZ)r
2 ~(R--C\ ~FT R4/IC ~9 Rl G~ q{ \A~Rp R7/
Thuf EHasyst grefcaed foRB Sf BAMPE F& ifIMRn kil SomSeiGibnsast thdivention has formula
(W803058' “ER 803732', "ER 804053', ER 804058', ER
804059' . " ER 804442' ., "ER 804680', 'ER 804764', ER
803022 or 'ER 804057° e.gos O Qc+ll 1:, 0O i
-0-O~ v "c7H' 0 Na li\ €Cl11H23 HN O ~00 0 M17 o
ER804057 O P-0 vof@ Yn HY' ~ JCttHW 0 0

-27 WD 2008/ 068631 P rﬁo 4 oNO0O 0O
MDer T voat of lipid A from
174 (des L in refs.

ER-803022: 'P 'O
Escherichia coli suc

of a cati/fonic |ipid and a
such m nopr opyl

176 & 177).
(usually n
dine;hyl-nyri

am nopr opyl -
brom de-

Formula (1V)

Where 3dMPL is used in the form of a mixture then references to amounts or concentrations of

3dMPL in compositions of the invention refer to the combined 3dMPL species in the mixture.

In aqueous conditions, 3dMPL can form micellar aggregates or particles with different sizes e.g. with
a diameter <150nm or >500nm. Either or both of these can be used with the invention, and the better
particles can be selected by routine assay. Smaller particles (e.g. small enough to give a clear
aqueous suspension of 3dMPL) are preferred for use according to the invention because of their
superior activity [170]. Preferred particles have a mean diameter less than 220nm, more preferably
less than 200nm or less than 150nm or less than 120nm, and can even have a mean diameter less than
100nm. In most cases, however, the mean diameter will not be lower than 50nm. These particles are
small enough to be suitable for filter sterilization. Particle diameter can be assessed by the routine
technique of dynamic light scattering, which reveals a mean particle diameter. Where a particle is
said to have a diameter of x nm, there will generally be a distribution of particles about this mean, but
at least 50% by number (e.g. >60%, >70%, >80%, >90%, or more) of the particles will have a

diameter within the range x+25%.

26-
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di ol eoyl phosphati dyl - et hanol am ne (" GAP- DLRI E: DOPE") .
Formul ati ons containing (+)-N
W@ 3008/06880pr opyl ) - N, N- di net hyl - 2, 3- bi s(syn- 9-t ePCHIBROEV®4364
yl oxy)-1-propanam nium salts are preferred [178].
3- 0-deacyl at ed nonophosphoryl lipid A (see above). 10
3dMPaSqae ddhatagainilaibea ustd i b@hliiﬁatibix MR @n ofl-idwater emulsion. Substantially all

oSN LSS, IR U0 28 e
TheI}JiQPILQan IbngéEI ({nf its (M/ry loy momblirlatlgn with 0114: 0: %Hrﬁlmmcéﬁf)(;unds For

uvants known as al um num hydr ox
exarahla, lgfsdﬂlf)ﬁ’ﬁﬂﬁ bqﬁ(y’gw&tlg Cﬁﬁ?lnﬁé)nuglg‘dthe 5L sanqrinds71] igcludlng in an

oil-iafveatet @AMBIDHI[0T2]), with Uih 1ﬁhfrﬁn¢bﬁﬁhdlafo®f olﬁigbm(cﬂéUtleé]@ﬁthGiﬂtl'yQSﬂ and an
immu ﬁostl%u aPo?y o?‘r%on%cl dot%%,' with aﬁj%%dnp ?splza(?e éfﬁgevg Eﬁgxl&mg}n Bydroxide
[1Wﬂﬂ”W@$é@@ﬂb@“®mlglwmw¢Wedﬂnméwﬁﬂbﬁﬂ@dn use any of the

"hydr oxi de" or "phosphate" adjuvants that are in
_JMQEQEEHL use as adjuvants. The adjuvants known as

Fatty %hngnﬂs' WA ¥ He Vsd A&ith AeLinbohBbE ﬂlcluﬁe zi]ijl UgR-IhL \Méﬂértemulsmns described

[
oxyhy rOX|de salts, which are usually at |eas
aboﬁa?rtdlaéﬁol“v ‘@ng‘teé‘ﬁmplﬁe Al umi ni um oxyhydr oxi de, which

be re ent he 20 forpula ALQ(OH), can be

?Wﬁﬂwgﬁgg’ @ﬂﬁg%ﬂ r O B§T8M conpounds, such as
aluniniun1hydrOX|de Al (OH) 3, byllinfrared (1R 11
spectroscopy, in particular by the presence of an
adsorptlon»_ﬁaﬁd at 1070cm 1 %}Strong shoul@eh«ﬂ\
3090- 3100¢H [é‘gﬁ%pter 9 of fef. 9Y,

The degreg=of
crystalL&im;y gfl_an aIunHﬂbduahydaékydﬁfadjuvaﬁffis e
refl ectedo thd>mndth of “the diffrjaction band at l

WO 2008/ 0 #@T/lszoouggm*sm £ hei gh f\/\HH) T
W th pqﬁr %scrygf'bllne parywcles oyﬂng eat,er |i \e
br oadeniang due L@Hsnaller trystallfte S|ze . /The K 4
sur f ace, |n@mﬁases as , Prlncrég§gs, and djuvants /

wi th h1g er WHH X&kues hdver been seem to hav ve™gr eat er

capacity for antigen adsorption. A fibrous Ji(o hology K
(e.g. as seen in transn1SS|on el ectron n1€rographs)

|s A r aI d ) L., B P! ,

88 finie e BPohE i BORT S FRCYRC By b e sososs,
11 ERé@ﬂbﬁbTﬁU$MWﬁh¢ER$QﬁRﬂ HERS 8 7p B SER 8028 ar ERAQ4057 e.g.:
charge at physiological pH Adsorptiye capacities of

between 1.8-2.6 ng protein per ng Aljr++ at pH 7.4
have been reported for al um ni um hytraxyi.de adjuvants.

The adj uvants knomnoas al um ni um phosphate" are
typically aIuninl&nLhyd?br§bhﬁﬁbhégE&h often also
containing a spaVl angu g of sulfate (i.e. alum nium
hydr oxyphosphat e su fate nay be 10 obtained by

preC|p|tat|on;#%gd the reacgtion condgtions and
concentration uring precipitation nf | uenceg dohigs7
degree of suB§titution of phosphatg fomwhydroxyl

the salt. Hydroxyph@gsphates general |y have a P04/ Al
nmolar ratio betmeeﬁPepéﬂépa\b.Z. xyphosphat es can
be di sti ngui shed fkqg1sh ict. ALPM4 by the presence of
hydroxyl groups. For exanﬁWf%\gﬁ | R spectrum band at
3164cm 1 (e.g. when heated g o 300C) indicates the
presence of structural hydroxyls [ch.9 of ref. 97]. 15

The PO4/ A13+ nolar ratio of an al um ni um phosphate
adjuvant will generally be between 0.3 and 1.2,
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20

preferably between 0.8 and 1.2, and nore preferably

0.95+0. 1. The al um nium phosphate will generally be
w@pmspbsess, particularly for hydroxyphosphat e BEl/1B2007/004364

typi cal adjuvant is anorphous al um ni um

hydr oxyphosphate with P04/ Al nolar ratio between 0. 84

and 0.92, included 0. 6ng Al3+/m . The al um ni um
phosphate wi || geneﬁLLLy\be\pa(LLkaqpe\(e g.

pl ate-Ilike nnrphol%gy as 20 seen in transm ssion
el ectron m<rp YpiT ameters of the

particles are on the range 0, 0 bout 5-10m
after any] anti gen adsygrptio Adsor ptive capacities of
bet weenp @>¢- 1. 5 ny WH 7EB-803022:
have been nep rL@QVHQLLQLQQ%DLQQLQDQQBDate adj uvants.

The point of 26ho charge (P4C) of al um ni um phosphate

is inversely r@%ted to the® tUti on of
phosphate for hydroxyl, and this degree of

substitution can vary depending on 25 reaction

COMsthil AtQBSofanM £ QDMEREAALAPPoIOhucH SANIAT] RicHSBEY hQ¥fs. 176 & 177).
preparing the salt by precipitation. PZCis also

al tef@gubyior hbiaghtigid ipd codeesually inewtrabf coflipgd such as aminopropyl-
PhespOR S rl%le'on Exglaéhtafn%n( mB@nﬁH@QﬁMﬂB@ylﬁho%@d l-ethanolamine

acidic Pz addi ng a buffer. such’as hi'stidi ne
buf(f ¥ efﬂ‘hke)s wzo %wepra%ﬁw)et YkPiﬁﬁPﬁ‘ﬁ“Xﬂﬁ%‘Y'ﬂHB%‘ﬁlﬁé{'t“e‘é bromide-
uselcblwylpamﬂhmgym@hamhlemim\(mw ODRYH: Dng’enMrﬁlblayoﬁsa\zsﬁalamg (+)-N-

EZ%%I%HB@}O}\%@ Qrb yFZ g blf(sygg t% ljlggcgrﬁe ?ox%b 1 éxfogaer;:amlmum salts are

aI@ﬁﬁﬁWﬁﬁY@élts used to prepare conp05|t|ons of the
%egt&gnmpgxwgggﬁg)gwf¥bgf(“%aygg . a phosphate or a

hi stidrne or & is is not always
ne@ﬁ@a@ws cdit@nifik SRIENSIKeN o AFHRsphRie RbRAIARL Ycy&li€bdckBon8Ndch as the

ond TR BEFRE ST Son ™5, & concem ratfon

sent at a concentration
between 1.0 and 20 f beiweenwh and 15 n
and more preferably’

he |suspensi ons may
al so conprise sodi up ght nnjgnJﬁQn“@ﬁh

use a mxture of_ bot

nor e aluniniun1phos@hate t han Jhydroxi de e.g. a meight

ratio of at least 2:1 5:1, >6:1, >7:1, >8:1,

>9:1, etc. -29 WO PCT/ 1 B2007/ 004364 The

concentration of in a conposition for

adm ni str a patient is preferably I ess than

10my/M e.g. <6 ny/m, <4 nmg/m, <3 ng/m, <2 ng/m ,
Alumihumrgdinddjwabrs. A preferred range is between 0.3 and
The aﬁ?%ﬁts krf%wﬂ%§ fEHl' 'ﬂu?rr hy%poxgd%rggé qgfhum n?PBE faanrna%/q)e d%§d These names

as 1 ncl U Ing one or nore a
are %fdljvqmlgpﬁ Sbut f‘rﬁé‘seédeUWﬁ?n'%‘?T%h@ﬁf’e‘f’mylslaﬁ:{‘fq:olﬁﬁé‘e%ﬁétlons’f the actual

chelgi'calfw&]@%ﬁnur\&m;m pkday g s &rqham?m;q&éfgmemmg ‘B@aMeStion can use
I t1ona onmponent s .| hcl uae, ut are ,.not

any B B 0 g SRS e Rl B B 1 actwvsrta- A

Theadgj K?\é no‘vn %F @e um 1@3 nge tyd)%ally glﬂrél‘ém )ﬁl?%‘l{ogigg E‘alts, which

as a en referre
are Hs(ﬁ‘hlb’p*ﬁé%aﬁﬁ@ftwly |c;yi§qa@|ng Algpinggn oxyhydroxide, Wthh can bc represented by the

fomﬁd@klﬂﬁ@ﬂ%&hn be - dmmglﬂﬁlﬁﬁﬁm{%bhltc} ianinﬁiralﬁn c_Bhﬁodﬂﬁigesuch as aluminium
nyalgfidk SRD PR RN IR SRR me%rftﬁcu}é? o8 S Psepre,plugp adsorption

band &t H¥§chéend prsepeag sdullerorh 39hapllose] febmptet @ afuehdf]. dhe degree of
crys§llmlt9 %?%Llﬁmmﬂm hyﬁoﬁ&%&%ltlly eﬁé%dl t%rthé Qi éiltH @fi tFIIe é\ﬂpalc{{lon band at
an acid-1abil e phospho grou
base | abil e acyl group. It |vates cells of the
nonocyt e/ macr ophage | i neage and stinulates release of
several cytokines, including IL-1, IL-12, TNF-a and
GW CSF. Preparation of 3d-MPL was originally
described in reference 169, and the. product has been
nanufactured and sold by Cbrlxa Cbrporatlon under the

AR A< "R A N T Y

ab ut.10 vl
d’%r 3 ﬁ()“"“
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particularly when an adjuvant is being used. Thus the
i nvention provides kits including the various
w@eowpoessat s ready for m xing. The kit all ows tPEI/1B2007/004364
adj uvant and the antigen to be kept separately until
the tine of use. This arrangenent can be useful when
half! UhSﬂghlSI\K&H{)Qi)vith pébrl&ﬁirﬁ#allﬂmﬁhﬁﬂcﬂﬂ sl‘ﬁbﬁjmgvg&éh&er llZQbr-BElﬁmng due to smaller

crys?aﬂ?(g s%es Eg Is(ur ac&p h?ég Iu?cgea%éé aée\g ; a,?'lt grﬁasg %gg uvag% \% glgher WHH

valuephayea béeo u@n\mb@e gFegter capsmfarfcreantlgdmeldtmlooo'ﬁrpﬁbmeﬂmgrph@lygy (e-g as

seendif tr'aﬁ’sn&%n%?e@%rﬁﬁ&:r%h@'1§‘t9yf)§al Qyﬁnmm% Wd?(!x?de aﬁﬁﬁants The pl of
contents of vial's ¢an then be m Xed

alunpigi YA H9A édJeb%fSe!mt@waFy ARt Ui & th%m%lu‘é?aumghahémp%ve surface
charsh & phydicsgisal aH, Adz;brplnye G@@@ﬂie&toéb@twéc&mo&tk Bengtfrecia ot @HNAS™ at pH
74%& e%%repgg‘t £3r 410 mm Iar%mdte Juvan& a third contai ner.

a preferre arr ngenen one of the kit

The %Qﬁpﬁﬁ%%@n 'asc'“dllﬂmﬁluﬁyﬁﬂog}gﬁteagrg &9 LR iR h!y&of%fphosphates often
contajner such as a vial. The syringe can be used

alsocgniginingja;spal] amawyo& sulfats ¢ Uy R i Aty Bhey may be
obtaed dfydpreopmnam naid ther resdtivh n@ndiadid drhecd’ﬂibéhtrbﬁ(ﬁs Ghifing Ipestipitation
mﬂt?ﬁcem@hg Q%r%e of SL%SF whon o?%[’lodsrpngage sf,\?-l;el}eyéi Gox%lom &oastaﬁnhﬁdroxyphosphates
genargljyj f@aft 2y u/m malgh ragio hetwyeet @pjahd | ﬂeﬁmr@iyppmll!@tmga@h@dlstmgulshed

front RBORET, thyNthd prkehdRas IBlatyINZLESS. tpble eﬁ%@e faQﬁR“@e&Qmﬁ band at

316‘%@%3&&? rrtea ) @ﬁ@%ﬁéfﬁ 39%% o h&%ﬁ%ﬂ%? gf ref. 97]
The %be/Alpel‘ngl& ?}gg hp a allmil ¥11u§16;91%%)%5t§ %}Hvarﬁt W{llfﬁ%nerglpeoe%{weergg 3and 1.2,

Pfef?fhbll’ érieicen @e%sanﬂskz,l wpiE. prwq@hly - 9e-0dy rTihp géunjinium phosphate will
gen@ﬂty%taﬁd)q(}'@ug pat@ib‘ﬁlbtﬁgfoﬁqmr&ﬁhfﬁs@ﬁdt@Ehltg OA Qypmﬁt hcﬁtﬁﬂa))t lS amorphous

t.hen cont chanber s
st BB e BOTAL et A0 clepssehs GOTaRS s guded
0.6nat Al rel. Thenmuroihivasghosphae wdil tereniip bnparticilant (elg. gletadikambyphology as
seen 1ﬁ tll E‘Sﬂﬁ&%ﬁ%‘l&trgrpﬁl%o hi}o'ﬂ%“p i Bﬁ&gt%wttl’?e paﬂ Y Q'R;OH %t range 0.5-

F plca an ant onent rat her' than

20p1§df E\ARPHt d@l‘\"ﬂ%i‘ﬁ?ﬁf")y gqquwlopo@ﬁqq@v%cappqﬁneé of between 0.7-1.5 mg
prottil pgimhd AISEdt FIO7.MhaveWetlrepdie d BirRRimiGiNpasphdte Rpivads.i N

aqueous form The two conponents can be -30 WO
The 2008 /00 G8©3haRETPLBP 00 FfubddB6 Hhosphateds iinveselgdatlated to the degree of
subsﬁ%&t 'oY?B@sgﬁJt]@ fcgrly dﬁ)QPp Qhg rt]lhs %@&e&'o}" @uk@ptuﬁ&hu @e&u\?’ary depending on

nposi for admnfstration "to a patien

reac}"}ibfﬁﬂﬁ"F'P“oséﬂd ERBRPEREM OfiFactant yisd den Arspanes the aa&tbé@rwpetﬁtm PZC'is
alsoaltarecthy dhaﬁgh%r thd m&an&aﬁmfdf ﬂ@@phosﬁate&&s@@mi&& (th&re PRYSphate = more
amdw&%@ Iby a&‘ rllgllvleﬁ?fl%er SUCl]!lCaS a%lstld%%:bﬁ (OSHcrf%%Emore basic). Aluminium
phodphdesossed mwdmseo e xntvgmte)s Wil Lgmemélemmrmli’l(bbf betwaeartédsind 7.0, more
pref@rmqy b{NEnBASHU Bl5& ALBANGETENT USes 5 an aqueous

adj uvant conponent in a pre-filled syringe and a
susﬂeyﬁ@hlolf hiamchi@ntdlg _%Ebdot@ TRpae r@bmpo"sltans/bfahe invElRioK agl Beht4th a buffer
(e. g a nBs Tssielltt Iorg aﬂliistlgirne o;f]% Trl%@'&éﬁiﬂegutﬁtls 1rs n&t atwagls ﬁgcg%]sgrﬁpﬁe sugpensmns are
prefwhi}' g@alevand| pyrogeyfrieqage suspensgn mai gplodalike agygpisnpfesphate ions e.g.

presBRSRh SRAYRion BbGveen TOERE 20RIN1 b BRESIySEAMKH OFid 15 mM, and more
sterile V%ere a conposi tion/ conmponent Is |ocated in a

Pfefw%{! aboluhlé) fv th %Spﬁf*%?f@ﬁmavo ﬁ%@'ssfodamgm%réieor

The n{vgntloinlcan u egen?létluree (ﬁﬁ)gth agr%pugg Pmélﬁdxgélcel%aaia%l a%{lgn Pltum 8sphate [68].
In thasva@sedthgre alby benmoreaiuntinibatpbssphanthian hydeoxpdetei e ntvsightmtad of at least 2:1
e.g. 858 Rrebeqally-s9al,ed with a |atex-free stopper, and

the absence of ~latex in all packaging material is

preferred. The vial may inct?de a single dose of

vaccine, or it may include nore than one dose (a

“mul tidose' vial) e.g. 10 doses. Preferred vials are

made of colorless glass. 15 A vial can have a cap

(e.g. a Luer lock) adapted such that a pre-filled

syrlnge can be |nserted |nto t he cap, the contents of

o o . o o
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patient. The cap is preferably | ocated inside a sea

or cover, such that the seal or cover has to be 20
w0 eowvess3bef ore the cap can be accessed. A vi aPCTEB2007/004364

have a cap that permts aseptic renoval of its

contents, particularly for nultidose vials. Were a
The &Bﬁ@ﬁmiﬁh off $l+ﬁ+aﬁlkza@ﬁr¢oh1ﬂ6r0foa a&M¥nis&@tﬁm tb hﬁ)aﬁyﬂtlmgefe%w less than

ed,to |t I ee S

10m§tn%l e. ﬁeg§ mgeggér gfg %%e <2y el S{I]pm ?aetc XH)r%fF'rrcd range is
betvepgn 9.4 ged ¥rog/méas‘*stemmymaﬁ60 &%@dosmmrefqredeedl e may be

sheat hed, Safety needles are preferred, 1-inch

As wepl aéém:&élmgpnf Plrcrﬂorgs u@‘éﬂj‘ﬁ’é saltpdiugangs, the ap_wzéiﬁlt 2‘5“@5?]@ gay include one
or mmesefd.hee aajrueaﬁt ypinﬁlajnostl_ﬁylﬂdtlﬂg egenf¥Buchadftiéndl ethondntdinclude, but are
not Hlmallsed toana . %-ex-d?arc tle%ﬂ rh%g)Plgeolg@*olr)? LIGpug g%? acl{lll%va}]tprfélﬁl ma) and/or an
oil-iptwater enjulsion 3fdd‘éPlL hasatse beangefieded keepidar@-acThed moumglewhpnyl lipid A

or ad h@ c&ye[c&m-‘?ndﬁﬁﬁioﬁfh@@h Mplﬁ' ASTRe BhRRREates ‘Pnapﬁ&}fféﬂg of 1€ reducing end
unger fro (QﬁliaCCI dental | y renoved durin

gluca%am"r 2 BEOPRS EsiS HEyerb 1 hasabesx s T8 heptoseless
mutandf Hmirpksongeid.is cHonsqatig sibiler ts Mplld n&gles lazkdunedc - lﬂ)l&lpﬁ@ipﬁoryl group

and Q%§1§ l%lle a%?lc%gﬁ) |[1t a%ﬁva% rclel'i]@o% t¥\éo ?(%gfq%a%ropp{a&?% gagg aBd Rimulates

releﬁﬁe e%ﬁeeeralamkwemug&mg 1 |IL~ lér“@ﬂ%ﬁ abd GMradie Pespargtignafpi-MPL was
orlgfnUlll))b@Jscrlﬂeﬁ ih BefereY N69.08d Qm:dprﬂﬁﬁg ha% REE nﬁﬁ\ﬁk@tﬂ‘@dﬂ and sold by Corixa

Corefipn Spih Fgggwﬁgf“ﬁg%ﬁeéﬁﬂwﬁg% 3 Gkl Ly N @

gzrketed under the trade nane "Ti p-Lok"TM Cont ai ners
Kits gh the e ed t o show a hal f-dose volune e.g. to

Confp@&iibrst &t gredRldnyiBh yszyo b€ tf)‘re!pgrre@ rbxteﬁ%%ranédﬁﬁpagtc 9‘16 fime of delivery,

r.n Ontalnln ma
parcigilegly %Ee"aa“oa%m gbﬁlwed §éuv\ﬁ1§ﬁ%ve§t'<§1| fﬁ%‘égf‘égﬁf Hichding the various
comp@negts radg fur intixjeg. he &it wil@ds)thd sljuvs@dind theantigeh té Be kept separately until

the tﬂfee&%'éé 84lis taﬁar#é%ﬁexﬁ GORL RGN e%gﬁ%aﬁc { i @at@%&nﬁ%k L&A e,

ass rat ron1a SO a I

The %Q@&n@ﬁ@@ &) WSy 52&9&?6{ RO 364 (ﬁhéﬁv@lthﬂ{ tr}]@ Qﬂpﬁﬁhﬂﬂs @ébafﬁﬁb{n can be

packa 9. he sanme box
achipyd P RE Wb o drect RE 1 GEuor ket o8 RAYE FErp fgmaners. such
as viabr Tiadevnrenstof dteit@n viatbehailes bomitdde. by rqgevigwhd drintentsho€ one vial
and X&ﬁr;t‘? ljﬂgm t(ﬂh% oth-gp% [ Iop§)I £ gr%t’e?ﬂém @ll: §9nt&] J]sfadoﬂl vials rmd mixing
eep a |on adrena I ne rea Yy
thenyip jthi ‘@mﬁﬁrcase of anaphylactlc reaction follomnng

ation, etc. t hods of treatnent
in e SR SUPREPGH, G o HE \FAOEPHET S BasPENG T e s s in @ contine
suchi asveenitl. Ghe ayrangs wart xblised {og. vadna ng¢edlel &t inommt ftocdnten&nnto the second

contQiﬁér m& r%azﬂlq tl‘iehﬁlx{upevc%nttﬂeg Be \Aptfl&g\'wq fio f%e gﬁhﬁg q"hgfmnéed contents of

ral sing | mrune response In a patient
the syfipgecen &eepe adnistessd & 3 p]aglelg typig dgrotlglb;hned\f stgrid@needle. Packing one
compdhéih b Oyting® elirhifatpahd @B for hE18g 4 Ryp@Blk is@ihga ks atihOsdntd@Siration.

a kit or conposition of the invention for use as a
In anelghr paeterdd. arthBgehieet, itm\/temtldimnmlomtspxre)\hbldGSgetHee butsepaiftely in the
samcawrfngggg J&-ﬁmﬁa%ér % e&%ﬂ% ﬁ]'egead %I osQJ in r@#eke“ge@%@ 189 etc. When

vIi'ru manu ure of canent for ralsing
the syRngertragetsdde g ohsing ?Wl@estpaé*pn & patlrrﬁ) behilic 6pRIBEN afdhettyo chambers
are AiRtd. JARSrraAfg@mpPHt A RAIaR fd mrﬁlsé’p\dﬁlﬁﬁmgl’n@%p hith€@hd of use.

culture. In sone enbodi nents, an adjuvant is also
The udte componéhe withrpahedtyubee in Iaquesm‘rﬁmerrﬂmdbme rahﬁl;ugemhﬁs a component

' S 0, r i S t

(op BBl [P 9RicBh RoBineRPhitk: Ban MO LR RRY IRy I . i
lyopgidyipre @Fm)om'théhﬁ gthertqqepmubea@ﬂ W 38U fth @ &V components can be

vacci ne containing substantially the sane mass of

hemaggl utinin for each of tt& influenza virus

strains. These nethods and uses will generally be used

to generate an anti body response, preferably a

protective anti body response. Methods for assessing

anti body responses, neutralising capability and

protectlon after |nfluenza V|rus vaCC|nat|on are wel |

. oy . o s 1. i ~ N
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serum sanpl e hemaggl uti nation-inhibition titer of
about 30-40 gives around 50% protection from
w0 nfogossedn by a honol ogous virus) [190]. Anti bpdyiB2007/004364
responses are typically neasured by hemaggl utination
inhibition, by mcroneutralisation, by single radial
mixedrinundditd feagiveta teSkY D)mponamdhd givbyn squaglseompehitih for administration
to J‘&H&LVE Il?opﬁfﬁ%) cglkpﬁesﬁﬁ wﬂ?ﬁ;@%al elfehlgcageﬁszlt %{ % HYX? LaltheE W3R syringe.
Driedogempprentsyieay ingludeestabdigers wiphas laptpse, ypasese o ataprifog s well as mixtures

thexemgwla@@gd/@&ogeq&dtxalrésss@wsé/ﬂammuﬁ&ullr@rez& e pbésle drRnfement uses
ot her ava | e, routes

e armo il
o fofich e disepanaGRe e lse e oY oshd S S berEomaapent ina vial.
ral [194], .intradermal [195,196], transcutaneous,
C? é?'ﬁﬁ‘f”’{”fﬁ@?’]k” @frgoneylicci nes prepared according to
Suitable cdrtMRRL foPENPRYILAR oHHE GhvkRich (&t CQQE&@% 1|ng[1(fer\/u§§‘ dyringes (e.g

adults. Influenza 30 vaccines are rreng

disgo rﬁ?é‘?%&@d“aﬁ rspraeeefr nT*&éa?ngamee SB%E"U %ﬂﬂ“ﬂe

Where W, osmorQ/n m nerllp d at S o al Qhe 13 lS re ra-gp madte of a glass or plastic
afientna %ep 978 ﬁ T ear ol ]i fg evars 0 8

matémaiST hye@ﬂ & mbfdrablyste@s@zqde@f@e the ompasitioatis a@a@,to 550 w@ardsproblems

wittPlafdx- sPrfs@ifv@f)fft%ﬁits Rad14 ﬁ@bﬁefé‘rﬁfly §e§l@@ With @gatcs)pﬁ"eevs@cfb érn§r§l tﬁer fbsence of

t he el ar.s years ol d,
‘at%ffbaf“enag‘&wg %@ae&%n hee eﬂ(ﬁﬁ@y (r@luge  Sge ot dFC&)“e or it may
inclhdesport #ah eddpata amnilsdose’hed) 4 5 dardesenvdiritetial, vidls afednade of colorless
asService and mlitary personnel, pregnant wonen, the
glass. ) . . . . .

chronically ill, 35 imunodeficient patients, patients

A vih@inhawe: dapkes aiﬁleﬂ@&l&) Yiidpel S%WHB@ fI1Rd QyrirfaP can bc mserted into the
el tam vi.r or zanal? see be

u | 0
cap.hejeqpents f (¢ yripef Gk RY el HED Pacel e mprée)ﬁﬁtéutwlwhle&g material
thereid R alDthe QOB 06 868k vE%(DEbﬂ B2 80w & 0U36 4nto alhe Sriggec A f@nckmoval of the
syr19%?f?(lgg hteer\/za\éede{xéeﬁg Oc fggg a&-{cgejdv%gcti\eﬂ&% 1ﬁorpga§1(:}>e admlrbstered to a
patigrd s Fherfgp ds @réf‘?é’%lé‘(l lpgptqdnmﬁdepb pral alt GOV EEs sq;zgdhqt ﬁl@sseal or cover has to be

rem@ﬂaﬂtbafow i) czi}i’ktah ®e Rcdebse AVTaEmb1RdVe QNEp tHAf pd@NZ @eRic removal of its
artl cularly useful for treating

Conw%ts p@‘ﬁ'tc lar‘?y f%f E’S $§'%%ars ol d group. 5 Preferred

Wh@rQ'JRBr%PMee“ gg(?(oéeraq][]ﬂforh\/%nhéeo gﬁﬂtﬁ%erayl?aié 81 edyll)’eegal{ra%etaqo it. If a
neeqlp sgiat dpshedm sapaéﬁteneeélz)rna%¥e%p§b¢dd}ﬂflﬁheef1pgprfor {gmblyghuse. Such

a ncRele aeg: rw @lﬁe&th@dﬂ Samdﬁ&me{ &k peeferfeyTi- mel?:] D®a&siRe,Of-inch 25-gauge and 5/8-
>60 t.he Cri '

e a are:
inch 25 B0l B R il RGN SO BRsL) GPRoT MFich the o
nungar irgluer(z8 )seasoGMId pxpimeasdatopl the chwtrds mihbs ericted.tterfaclitate record
kee}ﬁﬁ$ Tbl@%ﬁglggnmqgg @yrl g@%@fer%l%QLse§ st]Eep t@ﬁ)relvgﬁlstﬁe élgnger from being

ients. Treat nent can a sin dose
sccfiaaraos 4 it ASpioe: Hownoun SuInave M THET gRisug/or plunger
Dls}fﬂigbli)@rlhﬁé dontdima single ﬂdiﬁabyvdcﬂiﬁu Mhée @&ﬂn@d’lwﬁl@ﬂﬁﬁﬂl)ﬂlaﬁmﬁﬁpiap to seal
the i;rg ﬁ‘a%{q? géicﬁ@erl\l}?ﬂl 618%&% Icz)agcg éhséﬁt,g)ecqg is pgreflerabl?/bmadte I%Jf Q bu% %Eer If the
syrigef qhe neqelic gre packeged  sgparaielp shee mlteerreaqlle i preferablp dfi ttedrmtbsadiutyl rubber
shicROOSdful sFinPERS BlosdthirkBe AR @1k REAd “ThQLSIETv et C.
Adm ni stration of nore than one dose (typically two

Condﬁkﬁ:&St)my kge ﬁhaﬂkéd eushdM  halSédsel |volmmele@TImthﬁgl't&(%lllv¢/ry RéicNiRiren. For
5 hav never, J.e eel ved an

instpn%% | gmfe corgamm%aé() E%?Q(!sg mvewgﬁavfe a mark showing a

Oor "vaccl nés 1nc (JI ng a

a vaccl
Whgg%ggﬁésﬁ%gt?;é%ﬂ@ eas%é B £vi Qﬁgg%g\r%h% .t‘i%@éf‘é@éd ¥ u gcea container made

ﬁm%é%%%“mﬁﬁéﬁFs@HWV@@k@mné Bsatime gliseks, about 6 weeks,
about 8 weeks, about 12 weeks, about 16 weeks, etc. )
Vacci nes produced by the |nvgnt|on may be adn1n|stered
to patients at substantially the sane tine as (e.qg.
during the sane nedical consultation or visit to a
heal t hcare professional or vaccination centre) 20
ot her vaccines e.g. at substantially the sane tinme as
a neasles vacci ne, a nmunps vaccine, a rubella

S o A MR A~ o L I 1 o R M A\ 7
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pol i ovirus vaccine, a hepatitis B virus vaccine, a
nmeni ngococcal conjugate vaccine (such as a
wao edosagsaBent A- C-W 135-Y vaccine), a respirat opgI/IB2007/004364
syncytial virus vacci ne, a pneunococcal conjugate 25
vaccine, etc. Adm nistration at substantially the sane
A kitioRordSosiio MRy 6O fRKLRH (XA GE tHSaBe 860 with a [6ETL mgmalﬂg: @éthils of the
vacc\ér%cg 1gglen tlrusctlgnascfér a errélmos{\ré/t{o ceictalls &7 thelggterelny wgtg' tﬁe vaccine, efc. The
insteyelinng imay e}se dontain paminghe.g takeesutﬂstuanm p%adrqualmqeeesldyrevallable in case

of ahdpHPla@R rea@f‘r‘on@folldi%ﬁé Necihdign e nedi cal consul tation or
visit to a healthcare professional) an antivira

M. n ”PP[ tiviral conpound
“gggngggggﬁﬁg?' S&%@gbe??%gc 2 e.g. oseltamvir 30
Congmositions of almainvantion) are FThiedbk fansdminis@dten itn blrowhepatients, and the invention
Wi
ol A BSGB EoBUSH, BB, (B Pkedt i
Comea-?f&ﬂmf fhednvapicn tothe Batieaet yi am no) 4-
m nonet h %x trideoxy-

The N5 Pt St BB DNSAGRITE TREVE o e mene
Theq eﬁtriéh Jl%g;r&%es 01t ? ts'i%tq ?ﬁé (%ﬁ%r):nt%ﬁ in® gfl éﬁuenza virus, in the

e Sa
manaﬁipquqq of 4 mp cament for ralsmg an immune response m a patlent In some embodiments,

antlge%Ba&$re$§)ed %a.o@m;yds%mvmh%emmlm@e B Qm&tdﬂ}ﬂo@ihﬁﬁt@)%)aﬁjuvﬁat is also

exene-| - car box
e B AR e 55 S et e BBt At P P adiiagion andgens
but (afEAMd:I!irﬂéM or pBRicABuPBES LIEHERinP T/ sbBR2 ko diod B8 4the manufacture
proéﬁ@%Q/Q@tneQbﬁtﬁﬁlﬂggdb%mmly 't}{éfsgr{-fgﬁ]l%@ 0$héﬂuf ﬁtlg‘ltl rf(ﬂ"eg& 0% influenza
aspect of the 1 hAvention provides a way sel ecting

V““fﬁ@”ﬁnfluenza B virus strain for each consecutlve

i nfl za V|rus easo (nort rn of south

TheeoineBERaR) ist wilp ol S SO, Bt R B ovpues, paeferebly
protBitive ettiodyare2yod®- Mekhedsfor aisessing antitedg eagmsesamdtralising capability and
protg,/thﬁlgﬁeg%fﬁx{aﬂzg/vg@s \labchﬁatl%rtl SR 'kﬂov@rhﬁ tRexd H§m§t€s@t§ﬁ’e@ ‘have shown that

regardl ess of any epidem ol ogi cal anal ysis. These
antlw()f é}tﬁéggm hg@agglwalpéﬁthuman j@]q&,‘gﬁaeﬂfus aEﬁJforre{théiywnh protection (a
seruhﬂ@hﬂbd:eheﬁﬁgglutB{aM)rGifnﬁ)lbitnall 2iteB 8f hibdoe 30.0i B8 afodhd 50% protection from

mfeétﬂ%l %g %alm%? 0§o v?rusl%v’/g r’g% ttlba()/d%?{('f eponseskgre a glc]a%e rheasured by

hemag g matiqg inhibitjon e hy amvmmtrﬁbsahw thyr eisgle opdiecimmupediffusion (SRID),
and RERSHPR: radill HeRBIlysiD WRIH) TR s\ Ry IRNBIG s ARARANSG 0N in the art.
sout hern hem sphere seasons), wherein the vaccine for
Cong)amhonslef sl&aSmm&mntm (i1 ﬂiﬂ{mlgaﬁd f 1momra>u§|mk.e The most preferred
imnj& ﬁlfSJit'Fg)g Q&? g érg%%g%%[aﬂnﬂdctlon @ rg m?o tge arllrmt (prqeg\f At o& af\/zg)lfable routes
inclgle\j Selrcwtanwuz/ 8ifectiork e ingtanasiin, [1?1h 1593& acml nél9f4br inttpdermal  [195,196],
tranBGARKs, @RIGhaCADIAS antigen froma .
B/Yanagata/16/88 I'i ke strain, and the vaccine for the
Vactihiésiptkpaed s@ordi@nsd aic iivedtvhing@ e ufdddmréat both children and adults. Influenza
Vaccl?’r{eyape Cf;%rer%{ Zré:cisoﬁfmcfnge% fglt lgszé1 m Pedsétrlc a aXmt 1r$1£§msa jon, ? tﬂe age of 6
uenza va
mon@hﬁr Bels dhsrpabieng riay be leisahzyebs@ngld( kb D’h@é? oldoy th@@ﬁ old 15 55 years old,

or alRE: SPHEI-E018CBRSRAK PficrtO Rk I?&ENmEQlF@ PROREArSBRSRAP (e.g. >50 years
for h seéason c ntallahgntl

rein the vacgci
old, %ﬁ?ﬁs ghdna}deofffﬁrﬁﬁm@ﬁz 3y 0P §GUN ki 3 SRt PRHIsed patiens,
healthgre wagkdr) erthat sertitreadd mélttarg q:&B;Oﬁhed:,Qﬁé@mnSw@ﬁktnL genchronically ill,
1mmuh(9cghgerﬁ/ gﬁ gt?e/n%%h%ghavé l%a%er‘?taﬁ %htn\/lli{'i]: p()qnpoar%:t afl %seltaml\/lr or
secon s n contains anti

zanagYiviy ¢pBpquad; zses‘bclowken deradays ried tQ h@ewedhmeaqcmp, pekple with egg

third season contains antigen froma

B/ Yammgat a/ 16/ 88-1i ke strai 220 More general ly, the

i nvention provides a nethod for preparing influenza

vaccine for at |east three consecutive seasons

(either northern hem sphere seasons or southern

hem sphere seasons), wherein (a) the vaccine for each

season contalns antlgen fron1a S|ngle i nfluenza B

o . S - 1T " . o
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a B/Victorial/2/87-1ike strain, or contains antigen
froma B/Victorial2/87-like strain if the preceding

W@ e@s068631 vacci ne i ncluded antigen froma PCT/IB2007/004364
B/ Yamagat a/ 16/ 88-1i ke strain. Thus the antigen is
selected in the first season either froma

allefBicY B gRbFIE kﬁhaﬁng iakreadstmi Vac@iesf 4r& Mof suitable solely for these groups,
[ 2] ﬁran L@ndthe antigen for each

h B/ Vi caori 1
OWSELSS ?%55 P{-S-’Fe %?P?’% Y8PRPWPheen the two. This

Vac%h&s%oﬂ%&'ir%%n%&' f?O{rF ﬁl?ﬁebtﬁaf e iﬁﬂ%‘ %ﬁi‘&’gﬂ fig’% ie pa‘&icé]rrﬁrly useful for

treatyg paierds in disrfs Boyseiswld s@sons.  Preferably the first

on is, 200/08 or .l ater [ tivale acci.n
Prelpiici 9 WEPRRYIGHE °F the drvsatiopsatisfh .309{3‘&@5)\%@@@%3 {75 eilisgey. In adults
(18-60 yeﬁs)vanlczemrlterrafdrue(m)za7(x9/ds<froma3cttohaa2) Pn@%ud@cmtmlgamd/or 3) a
GMfFrlgfﬂeaQ:E olf 23Sl dONE eﬁgf&dg@o %r@f lt%%@ %ﬁte‘rA‘a \éker Lﬂf’) §(§05/a|s§0protectlon

one non-p
2) %@V«Qserqcp@\fﬁm% arpq/ora(ﬁ)ﬂ &A/I"l[.@):reasgwg _atfolpeglg‘eg;e @rﬁérla are based on open
label §thdissenamdut Badtiso Wstieslsr ai n. The pandem c strain wll,
based on current expectations, be a H5 strain, and so

Tredtinent vaciel byen simgld dososmhedudesora nhﬁtl[;ﬂmddsg srhedde. Martighbdoses may be used
i n

o LGy eg AL  oBFE HRTRARCAAEn « tipe o
schedplg é%\@fl@usrfplse@lm]ay be_gven\ppthegane oedfargnt routes e.g. a parenteral prime and

mudgd$al . bb(ﬁgg%ﬁ&ﬁzﬂejﬁﬁhe ahB srehidRl bdﬁ)éﬁ@tci Qﬂmﬂﬁsﬁ’t‘dh&ﬁ&f @ore than one dose
ootpliGniests ® PRk phR RSP oBls it 86 people who

hav¢ néveriegeizedhaw iinflusnze t vagdime, bedore, anfer |vaﬁf0irlqemzald3gva neys HA subtype.

Mulﬁbl@ Aokks v;mQyﬂl&Yl?melagﬂlmﬁgté& Pcrlga\é{ dexcR a&aﬁ/@|§|350ut 2 weeks, about 3
nfl uenza virus vacci ne contai ni ‘Sﬁézﬁsl gen from on

Weekn Rhouti‘mffka@wﬁl& bpvagks efovst Pk, a0 e'ﬁsfﬁbP'ﬂ}éﬁﬁe]ﬁ etc.).

and .one influen 808 u
Vac&?srpéo uce q}’éen ayentngn Ena%gesad%ms gr ﬁ)ta{ enis a% 51fbsta ntlally the same time as

(e. gactj,alpg thd s@roe mpdtal dglsalmtlpg elnvmlrtg mhaalmaatgj equ;annal or vaccination centre)

othe?Qﬁc%ﬂlEé @g A AR ALy o éalﬁ%rﬂ%@ a¥ by mikasI&d \ra@élﬁe i Ps&accine, a rubella
eat h perspective t he '\/ﬁ(l stics of vacci natjn

g
Vac‘g'QfalarMMRt RsCiBarfdeice A yaceneg aMMR\pgagtiien? dipsihgria yaggine. @ tetanus
vacdiieS t pértistlis vageise parTRhacseas Cmﬁ]galﬁdﬂﬂf infharde ipe bwaatrieNn@Snactivated
polig@{ug%\égcri? R clgﬁglteszg\yﬁ a% v!w%ﬁ‘n%l 3 %}5&% rcén%ﬁéatg] %acm%e é{such as a
tetrayalpytA- €rW§%§f“étV900m€éxfa| egpiraiety ﬁyn@iﬂelvwwg vmrjeezhpncumococca conjugate

vacGRlcl ?&G&ﬂ}lstr&i&hatV%ﬁhrﬂﬁﬁy BRMkake the sm4 n&)’nococcal vaccine and/or a
manuf gﬂﬁt url a nolrﬂa E{‘i ﬂ‘i gnt setasonal vacci ne and

merd STy atee” rP&U'ﬁl‘é Y P58 ne, and then

Slmmcﬁyr Oa%c&] Sf?he%hveglﬁgn &1!:1}/”@8 a(atmnlils%eqed tB tpat?ent ubstgr}]tially the same time as

I1on as a Si
(e. garivrmgnﬁl?uaa@e Perligal aﬁ@ﬁug@éwnmjl th <§<ar4 bralthnagep afoéagsiensd) an antiviral

compbus@dariarih @anmap@pkﬂgirn go@p@nd Iaawagmgt QkHuenzhNligs (€ oseltamivir

-va luenza viru
R
acetyliaming-5sanriag-py1 cﬁhyll-;lﬁnb@xy)ﬂlf tyemha@ndl varboxylist rad npr as-(acetylamino)-4-

[(anﬁmqﬁng}ngth%lg&lﬂﬁgpég Iﬁ%%w 32 5%111({697!([1)“? lfgycgro Iﬁggigctg)_rﬁm 2-enonic acid,

, nza

includinggstsrs thyfenf ée. &éhf‘c?thﬁé@taFMHtS%l@é@a@lf g rﬁ‘l?l nhla@h@rﬁ salts). A preferred
antiAEH WEBRI4R, S‘S)I@tthca la@ho®-dmih &3 WakiS pr&IouY )Si-OR1chagne- 1 -carboxylic acid,

et G PR RO U P Be e s Pl e AFIEL R e ¢

strain, against which patients are immunol ogically

nai ve. In these 4-val ent vaccines the antigen doses
for A-HINT, A-H3N2 and B may be substantially the 20
sane as each other e.g. 15gfdose. The antigen dose for
the pandem c strain may be |less than that dose e.qg.

| ess than 104g/dose. If the nean HA dose for A-HLNI1,
A-H3N2 and Bis d jig/dose then the HA dose for the
pandem c strain will be less than 0.75x d pg/dose e.g.
0. 7x, 0. 6x, 0.5x, 0 4x, 0 3X, 0 25X, 0.2x, or 0. 1x.

o r o o " o 'Y 1 m R 1A re 1 1S RIS
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The invention also provides kits for preparing such

vacci nes. Thus the invention provides a kit
weowpnesssng: (i) a first container containi ng BECI/IB2007/004364

i nfl uenza vaccine conprising antigen froma H'N

influenza A virus strain, a H3N2 i nfluenza A virus
Seasvinnlodlernatioiofdnylnentd B einasstidingi rus strain; and (ii) a 30

second cont ai ner containing an i nfl uenza vacci ne
Onecashist o8 ithfgIMMFiPR @FPVIded i W2 ah sRdseiee Sher iaflypnge § viges qugin for each
consgtutat influsiia viraSseliohl (dorthémeo feouthe@m hémiodheieh & #®hitls the atigin alternates
betv?e%x? 9@}/1%{% ﬁ)ﬁ Gk st(r: ?nnlnboe eryea)goenda %t ﬁ%maga@l&%lik%ss? hin in the next

ationto q ient as“a d
seasgra(gwaﬁﬂ;ss o any pmplcnp(lplpglca;lanalﬁ@s [ﬁg@q vfcgines may be 3-valent or >3-valent, but
theyC acaelabmlysmﬂv%rM/smu@namgéd weNiafudRz Br w&svacgiﬂaaguté/m/ss like
Eah seasonal vaccine. In sone enbodi nents of such

a““%? @” e first container does not include a vaccine

Thu?gle 1 ttldn Opquldes a metl%)’o% f%r premrmﬁ mq{uel%zarvlacecmoiﬁrsf thI‘QCCCOﬁ¥CCUUaVC seasons

(eltl‘@bn@’rhﬁathemtﬁphqrh eqasqnh er $quwarn headwhere s¢apanis i svbgreintthe vaccine for each
seas@&jbdh‘{aatﬁtantlge'ﬂgfrom &998/‘ 68631 Hkal/ s{rﬁg OaQZ /\&Q%%Qﬂe vabBifie for the first

i nvention. al so_pr S ,.a _Process arin
oD BB AP PO P A G SR 128 Y B Pt gpspn coniin
antigendiaar a BYY dmalghta/a6r88-tjlenstfaing amdathHL ML ine rféd the rhird sfasvn tansgins antigen

front 4 BViRESPREI-NG kb k antigen froma H3N2 influenza A
virus; (111) preparing bulk antigen froma pandem c

Slmilzﬁrfyl WRNAFnforY | bfoUﬂes 2 Lﬂﬁ‘éﬁhcﬁsfoa Prebﬁ'm% 1hﬂ1feln;:z’ae%@m@\ éﬁ/ 'tlfrééseonsecutlve
uenza Vi ru

re r|n k ant i rom f
Seasg?f'o(ef‘% @ﬂm %fe SHg° ﬂr d?‘i‘t'i‘Fg ﬂeS%ﬁiekseaﬂw gisEein fhe vaccine
for @pwea@anmnadngmaﬁmn mexdg&vmﬂl@naa Blesuy sdincoidodrtdiathe @fccine for

the ﬁxfst ?e@&tﬂ coﬁtgﬁlg gﬁtggen H& ut A ddn%%&aﬁ?ﬁS hﬁe gtfarl ?}% va@é fe for the second

cont al ners_ an stri m ni strati
seasp CPHEs antigen frg@st By YearigPdlike pierimeind the V‘(Sé'ﬁerf%ﬂ the Fhjgd season
conthi@f fMtigeDMIM b BV Nighag/NCEBPARSSHGIn. | Ncl udi ng" as wel | as
"consisting"” e.g. a conposition 10 "conprising" X may
More garsradly, ©x dvastiongirgvideb aXn@hodnfay priepering ahelusmedatmrwgfor at least three
conseElffive 's&%k (@thgr ncﬁ%ﬁé“m‘lem-ggﬁeré’@ag)ns §PQ>%{}1@1W Heﬁ'll J ere %ggcﬁls), wherein
not excl ude . a composition
(2) the;yppepaidt paab Ff?sonfcpetens et ‘%0%3?'“5‘6 indly P 8t"é‘1“§/3tfar"e g) the vaccine
for THeOMstY.seddhre fcBnimias estsgahyenhenheromoadB/Ysmbga&aamzsxahdeystrarm)ér from a

B/V{cgjglﬁ]gyg7bo utsxralﬁgm},dészt glf){actr(]:éle d or e%:% cogsef:uts)éle ngesor(l) tl}%egﬁgr contains
antigeg frogcalprylemagase (B like Strain ifdlspreqediog dagal S wedtedt@atied antigen from

a B/m&&ﬁ%ﬂm&élﬁl A QoRaimi %lg% frmn)%' B 1&6’1‘@/2%7 lm@rsﬁam if the preceding
nponent slhlgoes not re /ﬁp/ﬁgem ic order of

seasm iv%gme L edcaélﬂ.%@rfg)m 2 @éaﬁna‘g%ta kg ﬁraglnyhlgrtgeeantlgen is selected
in thélfestacdshie eicheafrem af BiYaeagmitjrosselike Strhih @n fibivea BOMIQaTII$ Blike strain

and ?H%%Q%ea J‘é%kﬁ‘%‘é’sowtﬁé}‘eaﬁﬁpbﬂteP%@ E)%tﬁ/@{}%hé Pﬁo Tgls %ltematm% c¥cle can be

lmplel’ﬂeme‘i/ﬁf?@ &, &b ?naﬂ (@bl pariti tull arlioyl T bkil e, Mtcevsealtee seasons.

PreféaBly ke @kt kddsdnn@200loB Uk Reepf cel I's, they should be 20
obtai ned from sources that are free fromtransm ssi bl e

Muzﬁmmwc@fnm HRLARD#sQpalhi es (TSEs), and in particul ar

free from bovi ne spongi f orm encephal opat hy (BSE).
The @wmentigin| proviides |3g/ak§nte¢re>r3|=\@¢bnt mfloanza ygceingethitgnclids anhigens from at least
one b%%lcm%@\ Qtusa;ﬂalﬁmit lqurolné/ ﬁ(% ;%Eé?ﬁlb mfﬁcnzme\ru%s &rain (e.g. from

mpound | s adm nistered to the body part _ of
H1 3@6%5‘%? end#H 'faﬁteweffrﬂa'enzed%rw&ﬁﬁaa'ﬁaw Pavc{eéw%&alwﬂl baé%i on current
expdcapbraceda HY s@ais, Lﬂnﬂ abke VAt wig). codPridden € aigeiglal non-H5 influenza A
anti Sclr’llba%Eirﬁa ¥n?luénsza & enoétherefa%usrgsr tfrﬁ%nvta c(lanres Er%‘ése crlse gngetv!/here herein.
ures g isiuhy 't pt EFEr a one
that has been approved for 'L?§e in hunan VaCCI ne
production e.g. as in Ph Eur general chapter 5.2.3.
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Figures 1 to 3 show vaccine stability during storage
at (1) 2-8C, (2) 23-27C, or (3) 35-39C. The 30
wo c@anes3on t he X-axes show nont hs in Fi gure 1PCT/IRaY%004364
in Figures 2 & 3. The Y-axis shows HA levels, with
the horizontal |ines showing the stability threshol ds
Thuf (i)lfe ﬁlh@ltlﬁﬁ@&ﬁﬁﬁk a&iﬁdl@eﬁlﬁ]ué&ﬁp&hé vadtthe dohﬁmﬂ%l’uﬂlﬁgﬂanrom one H5

mﬂue]nzab VIrus s(ram e)—BNIIZer% ue ures 1qand 3 thwugrz%

are, ¥ om V‘r“ﬁftra‘" - BRUAS “ﬁf ain
I
ThCQMnﬁ\ﬁ%%es - g;g%wrrtﬁ]lugn%ztsg{?rﬁ% V’%c?lg(eg@%n@% gnt@e“’ﬁ@%'\éne HINI

mﬂliﬂé%ﬁe% XS Strﬂ‘Bf"“F‘lﬁlQllmfbﬁ%?ral/’zY)‘ﬁts airaigpg pregnflucpend VI(qs|Stjm

Cury s SO yathines Mot E e 5% S S oo R Ay Reandemic or

pote&ﬂ-pimﬁnmd\MENEhz@\wmmAst&rB Eramc b npslit nhepthc partpeyté@r ghe logistics of
vacc\ﬁla?ihgg Eéaﬂ{sg{hg Z)flt{d'dﬁ% s@‘gg wi ?%@%F/egs@r %nldllsjﬁﬁ)u 15%&@9{% seasonal and

I nea uenza B virus

l%varce'ufSa%V@awV%fneP iepe |W|‘“ e ret tingle VRSIHE 19 BAYET Rl the seasonal and
pandehﬁc ﬁtéﬁ‘fs N/m§36éiﬁﬂ§1]fety &oﬂua laﬁ)&mpﬁovuhg ;maaﬁ c&upm& B@® vaccines can
be nFaéiE e}/] {nanue %Crtlflr{ 2 gvrénnar% érllvljl se%soP%{ vaCCéne\?nF a ﬁeéagrage mono():/‘aleq)t pandemic
Vacqlmmeralgben rﬁnmmtheh@atzmmeoﬁ us® gE OO adfh@lspetm@ﬂta aiggle gpmposition. As
an aﬁérhat”g foirafd; dééﬁ BaiRs &ﬁ%@%rebﬂ@& arfRlOMk &l }pf& ﬁ{}}aklélgﬂng arlfllat}fﬁrlbutlon

been averte t he vaccine had included the ot
Thul; thB @dgaionAds pfo&l&i@ﬁﬁmfvﬁl&iﬂnﬁ]uﬁ:ﬁka&ﬁu@%@cclﬂ@d)nhpﬁlslﬁlg) blﬁtlg@rf from a HIN1
1nﬂuen%a] %éﬁgsas}/rgﬁgazgﬁ ! E‘llflenng% #Vlrrl‘hs Sspr‘?g[f’-i:%z e 1cvlgtﬁulj:§z Wavmps s?r];in (e.g a
H5 gratnusich ys et and an [nflnerzinB vppoyomt i on attri butable to
10 AAH IN 1 virus: Year N H3N2 HIN1 B B B Mssing all

Thesp Yapqipes Jdvaptagsayely desluds e pdigeant. 2erpsrs po PY-issicn gnyign (as described

elseB@Aerd YorbinB Uddhvakidard ﬁsﬁ%fo&ﬂ@ﬁ)vﬂr& tH o rBulne 394pond® OKcitd b B Bandemic
stralg gnngl % tleé\gqase 11071.150165 aglo/o % 33% (74. 4% (25.6%
TE3 LA $3U R SR G OS8R B M8ND. 4% 6. 4% 2004 (92. 9%

In tl;lelt!\lél xalaqqgcc%eggh@aﬁggeﬁ%ose%qgsA $A%124Q. I%%Z“’élnd][f/ ?ngg bg’%?bstantially the
20 1 % 4, 3% 38. 7%.8. 8%

samggs o‘énelogg 21(5p T}(eﬁtlg_%dop\f fog tfteﬁgnmétfalrbpay be less than that
dosd . l1ese itaa mﬁagase Ipelreemaﬁ aigedoss Roo - Hi 1, VA-HABI2 talyBSis d pg/dose then

the Pgs&gpfﬂr ergng ht?a‘?t? ﬁﬁ&ielSeSs thgnhg 7% ?%\%élbs%e%g I IQUB gic' 0.5x, 0.4x,

t
0.3x50.3%0 02, (Vé)C]G‘} Hlee mc(i)lvp(,\llldgzg ﬂ—}:@dosg&d@eqm&@gf the A-HHw1, A- H3N2 and B strains

is plRIABB #itRR +05% At Lﬁed?:% 3mbadRentithaimWRE 6f mtb%eéosbys thhBe range of
15 QIanl uenza, B virus, |inea that

BadBniPE WSEFHEnl S5 InaS! ABRH 115 Du8r O HE PHHGEF rigeings.¢ about
15u@/btrairsbut abv@a @ éug for he pmdamigswraihent vacci ne coul d have
prevented up to 30% of influenza cases per season for
The tipentiens ¢ls& pipeidess Kitshfor peageringasiel vageings abwetlee ineenbion quesisles a kit

comlﬂﬁéh% (i@%W&%ﬁl@m@ﬂ«'&)’ﬂtaﬂﬁr@%nnﬁﬁuefnﬁ@Uﬁc@ﬁé @&nﬂ‘fsﬂ%%ﬁgen from a HINI
culture t ﬂE“ ues can over.co IS pr %

1nﬂu'&n$ %vg.lsvsérélélr ?]Eé influenza A virus strain, an an mﬂue za B virus stram and (ii) a

second container containing an influenza vaccine comprising antigen from a pandemic strain e.g. a

H5 strain, such as H5N1. The contents of the first and second containers can be mixed at the time of

use, prior to administration to a patient as a combined vaccine. Similar kits can be used for

co-administration of an influenza B virus vaccine with a normal seasonal vaccine.

In some embodiments of such kits, the first container does not include a vaccine adjuvant, but the
second container does include a vaccine adjuvant e.g. an oil-in-water emulsion. After combination

then the final vaccine includes the adjuvant.
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Anal ysi s of genonmes of H3N2 influenza A virus strains

sanpl ed during 1999-2004 showed that, 20 although the
woregosnedey1 of viruses isolated after 2002 fell PEL/B2807/004364

si ngl e phyl ogenetic group (clade A), multiple

co-circulating viral |ineages were present at
The Wehﬂidhlﬂlsarprdvﬁdm a@ﬂicéﬁs Sor[pHparidga ¢ditbind@GFhubrka vadtideUeMRising steps
of: @ &r?q%rln 8nt igen tﬁi‘cl)emr% {élrlnugﬁp rézraeégnrusn éﬂ)eprep%rhngrbulk antigen from a
H3Ng/ IFt]qun@mAMm# 200 2repirkg bulrdngigan, frann Ip@minlznev influenpreAYBAS, such as a
H5N 1%@9&%4 QQWW@S( vgpﬁggmg%mtdnﬁgenmamm&ga Baﬁﬁils adnh (v) combining

qtl ge a‘k aracterized 1 sol ates matched
and /SU 11 /aitggggs \?a%}‘ﬁ ‘i’]éo%neéit"ra&(i“ﬁa hqvwgtar@s%eéixqoncentratlon of each
antige@asiin ,anthhe Rardbes@leglantoasnteiaers add distribyiedHbr adidinistridonan patients, as
of antigenically-characterized H3N2
desuﬁbe awgr%‘%%‘"m fferent fromthe Mbscow ] 0/1999-1i ke
Genva cine strain, probably coinciding with the
&% gence of the Fujian strain. The 2003/ 04 influenza
The St@ﬁxS Oﬂom}BhSIrigh Gen&ﬁﬁ]iabs%ﬁ n‘ldwmng’p hereeinas ¢ aérﬁ@mdéomz pak e@mposition

e T e R T T S
The wh)?d l’ﬁl}ganfuﬁl%m Jopsenori) ?éﬂld%u%ox}{ QEI%/’( Ty P@E@FB%%QQ \77&/{111:999)5ubstant1a11y

This straln was poor anti geni to the
free’s ftpagi o mwheccﬁmp@tfbt Beer bRrude hﬁgceqcu%ﬁéaréftfl%wr%éﬁ%%@“ally may be
omittdieronujht a¢fingional the ddntk@en rejected by the FDA

because it had not originally been isolated in eggs
The te19Satiodd]in etediomty a raumtericpd malasat hgans,ifer exampleggl0%.0l at ed

strains were available. Elimnating the need for egg
Unlgsg gpegificdly strtesingi Propesp SABRIBINGG oD aIHBS BVopi éWesp capanpyjts does not
requirk taHy'J‘MeQﬂc oﬂiﬁldofﬁﬁlkingcmufs ldérﬁpctn@rﬁb Eﬂnq:iéeﬁlx&)\/ﬂraﬁyJ ORlet. !Wf&re there are

I ncl us stra

s inan,. .

e E PR B MO AR A BN VP SE ST i B dsgRbinatin
may|bactmphiedowigstbe thed compantyt, ebret ween A/ Mbscow/ 10/ 99-1i ke

and A/ Fujian/ 411/ 2002-1i ke strains. Vaccines
Wherqyanigpgh (95d serictdarhn boyie) patstlpipe ued i the cdie eheclls, they should be
obta§RASOMAHoulcElf thatQRZ ReVRGH B@hidsiB! #Qﬁglfbﬁrﬂ&gﬁbﬂﬂdpﬁthfés (TSEs), and in
partlchar 1'9_% f r oo?gllg ES Hl:lforﬁ‘f cfshceéa 8pa%1y \;B%E)S Ov%\rﬁlg,ep 1% grefetrr\égto culture cells
in tf@ﬂotalﬁbﬁeu@rvian@awquusd matprids. seasonal conbi nation has

been suppl enment ed b()i/ an antigen froma H5NL strain of
Whar# iceraprad ¥ admgniptered to the Spgvatsrpaiof i comeosiondhtn hpt qogpound may
alter@ &8 bareplddéd meraadapd@ng.c. A seasonal vacci ne was

prepared including purified surface gl ycoproteins from
Whegag bellofubsira/iNesed f@ateshoimieat dridNerse geralios, pracedVrdll sicionsirah growth, it
is pr‘é‘%’r\%l}ssﬂeat'hm @Q@eéﬁ Qp%k@}f@'u@e st fuﬁllle{ﬁ va&hﬁe Er@&ﬁogglp O§seln Ph Eur

, giving 15g/strain/dose, w th

ge"%‘%)é?%?&é”‘f’he bul k antigens were nixed at 2x strengt h

and then diluted at a 1:1 volunme ratio with M59
BRIEF DESCRIRTEON N PRAINGS uvant to give the final

. ival.e I a 0

Flgqu t%_m'ﬂ&w%r@gc?dﬁgﬁa }é‘%&r@g stcbra%g a%iﬁ% (gj; %g% B 3) 35-39°C. The
figugs o fheed- a§‘i§rslh9‘(‘;‘ énayths dp reyteel A dayp ¢ lﬂU'FIS RI& gt ifbﬂ - aesfs shows HA

levelsPW BB B&kizBnidl ll'rié§sho§[/|ﬂ% tﬁéﬁdb@ﬁﬁth@ﬁ&ds%ﬁthé&gédﬁhla anggé{ﬂs (Uper) and

e GRS Gen Dl O R ST e ops 3Py e, o i
FLUAD™; dF8&ntoind -AFLUMQEM. Bniligise D the tad jgumpndre FoUgIDT® atché valent. At
final. i ne : .
coc AR B R o e a cEHIN G R ATREDT LIRS (i shacin), B
(Wh§ﬁaéﬁﬂél@&ﬁfﬂyéﬁs)mere i ncl uded at the sane HA
concentrations as in FLUADTM but the H5NI anti gen was
i ncluded at 7.54g/ dose witt%o overage. The antigens
were m xed at 2x strength and then diluted at a 1:1
ratio 25 with MF59 oil -in-water enul sion adjuvant to
give the final 4-valent vaccine. This vaccine is
different froma sinple m xture of FLUADTM and
AFLUNOVTM because the antlgens are at thelr fuII dose

o ~ -~ oA N o
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roomtenperature, 23-27C, for at least 14 days; (3) at

el evated tenperature, 35-39C, at least 7 days. 30
wo\nioBgess3l evel s were assayed at vari ous ti mepoPCi/B2007/004364

during storage to check for stability. The conposition

I's deened unstable if antigen |evels drop by nore than
MODEHFR CWRRNMNGOUTI THEYRVENEIONNG the period of the

study. Figures 1 to 3 showthe results. Figure | shows
-AtMvatdinrsanti gens in the FLUADTM fornul at i on wer e

when friger at d
in isat ot Vit SF s BN Vrmd o e A ey dineages) of
inflichms Bedsworiale antirgéats], tod 135 wsmepivbeloottibutvas 3¢ ali bverall seasonal
epldtsnﬂrcelﬁné% wadg{ h% rhq’ter% tgp%plsmgxf to {Lg%s\;aytﬁye's 11$ ugg J)\gl:g lr@(:ent years have

or rru at1on
inclyfsf tefiler aaHdlrF?ﬁé Acdi't lilflﬁ?geoffoph8‘337@815/8%3?35%61?69%“@% of all US

mﬂlfd:ﬁia dased 8t ¢dukl pordabiblly A bedf ASerie® ifdleORcdR AWiddRled the other lineage

o e b Bk AP B 1 o gt S0, i o

inflehz cases digpetn shei mismitehel BUADT Ma$ aptually artcat@lrthamh@ptspcamreattrlbutable to
A/anqq vifusdays at room tenperature, but that the
nfl uenza B anti gen dropped bel ow the stability

thrgg,g}ol dnat & tN1/N€ g ant1 ggns Wer egal SQuR fg%
for days int resenc of %N
y p %!l S(riﬁe IV lﬂeﬁg Rove

Itn@@ fagoat hoast 3idydaysSs% Fi gafe 3 shops
tha 006he anti gens in t he FLUADTA-T%} m@Badidn wer e
stapdpg for at elevated tepparatue, but that
t heodoaf | L!l%7r§za55§v/ant ilgen dﬁfppeq‘?@aw @hsost abii%®ty
t -d—at-—S—-d‘ays—'Fhe—AFt VIIVIUIII |cu|un WwWas

sta f Q47 shays. dhe HwNo ant 0geh re._‘uned gable in
t he gZP val ent corm05| tion for 7(9%%@% and?t did not
caus®2t he seaso to doop bebBewed he

t hr ehol 069§ 32‘;0 au‘i CEF% hag.1°4) t h@9.FWADTM

f

W t 1easﬁ@ﬂal 540% i1 gers, B&7whe é;{ < mc& / an29.9%
aditivAnt  without  reducing st affftr ? P]\/ of the 4

aty rdeber ‘Ifl'f‘ﬂ%eézﬁé"lsﬁt Rercapgep g‘&‘tﬁ? §T‘Umese’§5P‘t"H'ée A PPAE TM

s @4 89HArd Reaesderinduané STW@eéﬁfF&ﬁﬁ‘gn‘tﬁ%ﬂ‘h%ﬁSWﬂﬁ Nis e

v EVEeAEs At 1orater dhingtcere exckes thet istgiraierd pathq iafhenga B virus lineage

| thelivgd duaihdt spasoconpcioni t ant |y, or are mixed and then
Thus ac{;ﬂt&on OF t?lr edlssm%aB ggu {nn a% Irgog onX % 2 art]:nt \ﬁgz?%,c%ﬂltd%a$ ]%reveéted up to
30%1@ inRugadavgases AT gsATon efm thg dasc$ me@s éwt Qggfbeseé erraoufa@re ugsBniques have

prevErQec@uEl?@@dnﬂé@ b BeiG@FBiREY. oMM @GRS qRE ca%'oqgrcc%%r this problem.
Goup 7 receives AFLUNOVTM at tinme zero. Goup 8

A-ALLBSLMSSs AGRI PPALTM at tine zero. At day 21, groups 1

and 4 receive no extra vaccine, but all other gr oups
Analyeis of genomes @€ 632 vefbenzzed virGs engys @maled dBrimge 89942804 Kiewed that,

alth mﬂienﬁi dnﬂ{]‘ o¥ AigiskNBolatcd AP0 fefl iRDd shh fe%g &etic grou clade A),
recel ves :‘gée

b
O L8P e SRR AT A T 2050
mﬂtﬁ@@e@é@d a mejopdrift vgganyreenerase dodothhtae npriery ande pavithsm hemispheres,
nambig@Re Aergisii/biaoby-liveyaraht. @xRRPiacinQRd YSANE 2001/02 was predominantly

H3N’£chg§‘eh C4 aﬂ%tl%emm )bahmgzemgéla%s rﬁ%ﬁ%g%ﬂ%&)@ %cﬂ%{b/ fd@@ vaccine

nvent| on

straip.o | @ﬁtngxtos]ea%,l ghenaiiléeaﬁ*epvé%gorpﬁ&t&l Bbﬁr"élt ang Wuenza B, a minority of
antigeefcaltyesha@yteried |HHKH ivelsteptwead diffe20059mRho SBisadw/10/1999-like vaccine

straif} (p?%ba?l%lelnﬂpég pmgﬂéedea%%héerbf@mﬂhﬁﬂahp thd 2099) mﬂuenza Season in
the r&n rﬁ %T@@f) % ¥ d\?”}'"éﬁt ad% tﬁezél;uaﬂétralf Zlhut é@ﬂ%h‘? stram belng used

sequence G :325176. [5] McCd’ters et al. (1999) J
Virol 73:7343-8. [6] GenBank sequence d:325237.
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[7] Hoffrmann et al. (2002) Vaccine 20:3165-3 170. [8]

Subbarao et al. (2003) Virol ogy 305:192-200. [9] Liu
w@20084068662003) Vi rol ogy 314:580-590. [10] OzakPCEIB2a07/004364

(2004) J. Virol. 78:1851-1857. [I 1] Webby et al.

(2004) Lancet 363:1099-1103. [12] WO00/60050. [13]
contd¥Bed the 43813 .fronltéd prefSoyatesi(A/FanR32B7/1p99) SThidNera i’ ag@bor antigenic

mat@rl to t(l(,zp\gé)] SP 3R, CWM ied’ﬁ??egsclgogzé&% e%@c&ﬁv%& %05%1? Sk o]lz{n]sﬁrlam had been

reje tid%] y\ﬁbﬁ%%%%use[ fvgdrmtf%mﬁ%t °g) Iso@sdow) g rlopbly) and no

antlge@ﬂ:@lg)-m@m@- fg- 1§01a9§d Heinsoeédreravatablzg| _Ell(nz@@dg) thg| e dor EYgsisolation

and/b9 559%% &ZUI@Qlave Igmnteldethﬁtsn@itkon(grgloéal ARl M€ hniques overcome this

pro?’ OTeqY r m 51 w tr ma ft:rOSOCVf ChovSl \902 an‘%/ problems
8§ i i i PeRRSIFOE 6V EAY R

causgfi by tag_lgg‘g)'osg-ragfptrvgy bqtyeenﬁ_/h@sw/ y9o3ijke gtl@e@ﬁgaréétl 12)002-like strains.

(2006) JMbl Biol 355:1143-55. [24] Couceiro & Baum
Vaccinepgnsludipgieprognl angd Rardreicitnginsgo( 4) : 587-9 1.

ol K A T e

infl L[egﬂ A IS rope‘e Bc@ga I\)é‘t“ﬁc?cﬂ' OBty E%Q)P influenza B virus. This
seas8@ cofvbidition hfs324n sipemateddly amhntiged 666 ) HPNInsfraig bf iDflgenza virus ie.

a strdifiwithdRpoldtial kddbse@lidRlentpalemid 1996) Cin Diagn Lab
| mmunol 3:507-10. [34] Saito et al. (2004) JMed Virol

A SMH@) v88ife 43s pfehtd Kicktling rpugfiedadurfadel @ 9@provédescrane each of a A/New
CaleliBni® PANS strdid 6] AMYiSoREH H@N% rain Q@QB)M@%&&&% THe@Rfgen dose was
SO o8 igug/;%s“ﬂwa&“p i, BrontEpovi il gy e ppsed o 2x
strefggodndtipangsliluted afyanl: hy demeragp With &1F SAtoilgn-wager ermuision pdiwpat to give the

finaBreivilent £k ine, WHIH iO9bhlier thA2 hanWDAQDOH 042728, [ 43]
W03/ 043415. [44] W0O01/85938.

A pre-pandemic vaccine was prepared based on purified surface glycoproteins from a HSNI strain of
influenza A virus. The antigen dose was 15pg/ml, giving 7.5pg/dose, but with a 15% overage. The
bulk antigen at 2x strength was mixed at a [:1 volume ratio with MF59 oil-in-water emulsion
adjuvant to give the final vaccine (AFLUNOVT™),

A 4-valent vaccine was prepared including the same four viral antigens. The seasonal antigens were
included at the same HA concentrations as in FLUAD™ but the H5N1 antigen was included at
7.5pg/dose with no overage. The antigens were mixed at 2x strength and then diluted at a 1:1 ratio
with MF59 oil-in-water emulsion adjuvant to give the final 4-valent vaccine. This vaccine is different
from a simple mixture of FLUAD™ and AFLUNOVT™ because the antigens are at their full dose in

a 0.5ml volume, whereas a simple mixture would provide the full dose in a Iml volume.

For stability studies vaccines were all stored at: (1) refrigerated, 2-8°C, for at least 3 months; (2) at
room temperature, 23-27°C, for at least 14 days; (3) at elevated temperature, 35-39°C, at least 7 days.
Antigen levels were assayed at various timepoints during storage to check for stability. The
composition is deemed unstable if antigen levels drop by more than 20% below the target level

during the period of the study. Figures 1 to 3 show the results.

Figure 1 shows that the antigens in the FLUAD™ formulation were stable for up to 6 months when
refrigerated, and that the addition of the H5N1 strain did not cause any of the seasonal antigens to
drop below the stability threshold for the 3 months of the study. Similarly, the AFLUNOV™
formulation was stable for up to 9 months, and the addition of the seasonal antigens did not cause the
H5N1 antigens to drop below the stability threshold for the 3 months of the study.
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[45] W2006/108846. [46] W97/37000. [47] Brands et

al. (1999) Dev Biol Stand 98:93-100. [48] Hal perin et
wW@bkespa&BeLr) Vacci ne 20:1240-7. [49] Tree et alPCT/BE2007)004364

Vacci ne 19: 3444-50. [50] EP-A-1260581 (W001/64846) .

[51] W2006/071563. [52] W2005/113758. [53]
andﬁ@@ﬁh&w&}ﬂm the] &fiken¥Vir AREFIOZAH98 formlifatidn EE}eE’sta@;&7Q>508days at room

temé?éjllr qﬁ‘ ﬁ)gjf eléz%?}is ?AT%Q%QJO%%g (b%@%]‘t)l gél]oflté%ﬁg o%gaY fl4 days. The
antiggag M’§F’ra§ﬁo SBPBé?faﬂ 4yt odbe meepse! %M%ﬂtsrréﬁ Thg NI antigen remained

stabBep)&feMmalbht@fnpbbﬁdntfbra&lfedstlﬂﬁlﬂm Servi ces Food and Drug
Adm ni stration Center for g Eval uati on and Research

FigrePeRyw Tt B anigens \Ve‘th%rFPHéW Nerauitine weE\aRble fory day at elevated
tem@dddlre, pub Hat He ieflueata B (RAQOR Mrdppat etdwthguebilinB3dirckA@@ at/3 days. The

AF[[[ﬁ@d) Br fo?ﬂtflat o%%)sta‘;le rﬁd}girfh(,si:ﬂSNT%ﬁt@ﬁ Irem r%d Zt’aﬂ% ‘in the 4-valent

“L8T< g S n bT)th ?eaioaa.ae%@s twoagéowhe treshold any

mOFF @@]:klﬁnmartbc F1I2080%" fRemlatg’tlon The Sci ence and
Practice, of Pharmacy. 20th edition, | SBN: 0683306472.
hus 3 B amisnroaB s9To e O OES54M theggsess 9 pbchuvant, without
reduCcia@ @@ility pfanyof gy adtigertser s 71: 91- 96. [ 65] I\Iony et aI
2001) Vaccine 27:3645-5 1. [6 [] US patent 372,

In s[g:[@ﬁte gmi ]_sglggi the {A@%ﬂPPW /sezmzvmflgfg]andl_@ﬁ rﬁgju&nteg| AFLUNOVTM
H5N12G0d)e ar¢ rdrsiniSesd td DB (ah-p2jents68ividually, [c@@bmitstlp adreant mixed and then
admfreRailal a cI)er;i]latIMélgég PRRnts ade Z@it b3 %Z)f %}Q&tlentl . Groups 1 to 3

ey éj’““%ﬁ%l? 6*‘?8“5*‘15 f??fcr%qi“}?“péﬂ%" p r&?‘i%@%fo"i’&?ﬁﬁ'b‘éa&“ﬁ gjgme zero.
Grome] fegabyey AREYNEOWSY gzlm@zwro ZGroup § W@}vesﬁ@%ﬂ%éf “é@t t@te zgyo.

At cfagfg?séog\pg\éa&%elld Tegl\l('legrt?g%frla \c%{c%ﬁ :\D)Ela EA\A@? o%rméqs recelve ‘a second vaccine.
Grogg@ #Wg5-rg@ive theg@mbipgem/vaie. Groups 3, 6 and 8 receive AFLUNOV™. Group 7

receives AGRIPPAL™M,

At day 365 all groups receive AFLUNOV™ and immune responses are assessed.

It will be understood that the invention has been described by way of example only and modifications

may be made whilst remaining within the scope and spirit of the invention.
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AL e oy “e“%al""jm ralf}‘si\/bscow/ 10/99 |i ke H3N2
?]Sek\aal {:]@ f é nf;lé&%@é? Cﬁl re'm Ifloar s?ralﬁé Eé’“ﬂnsg /t\fvlé}r{ ugrgzza A virus
$tyains aedinvg igflugnza Psvigss rstaams such as a H5N1 strain; (v)
an influenza B virus strain from.a
Bravragting plaglaimgts cpmREsing ntigeh Fem gl m Hi dnflyepzg; 4y virgs,frain, such as a
AV ) stanin; G0 aBi3viaf\gat aivik6d B8inl Susk ad eﬂIijsNEEftﬂl&l Bu)/a BOVctoria/2/87-like
i?]hﬂe%EfPB vl]fés strIFli an\éﬁgﬂl Bfyd g%gngﬁﬁhe in LFelni?a B'Yirus s[rgm

conprising an rom ra n o

Tif L danz 8¢ anﬁ ohk roF%lvam(s‘ i & \ﬁ{em?‘f'hg%lﬁ-%rggs EéSisEBM influenza A

strain of fl enza, AV|rus (ii1) a AVFujian/ 411/ 2002
Yf‘ﬁé‘”l—l??lﬁ? §‘i‘er‘5 vengt B VeI stiaza A vi rus; (iv) a H5
l?e]; \lla Cel aff(fl\eﬂé:']gz g%@gltlsrma%arftl rgo%a(fs)ra H 1r|h!'i|'uenza g VIrhs st a d , such as a

BIM @tmlit i @) 2/ f837-1ﬂﬂuk@alfhf"|"9€ﬁt2?an Bithi o bcsmgglmanln that cgoss-tdgcts with
BINAERO 80/, %ﬁé 88l ihRnianA VHENE@inBvivd 4 l'aé%‘laéélﬁﬁmum thatl@ess-reacts with

ARFiRsEAT0%: 914 G0 s Refisaasd gt S rrotes BOACoSE Bk nluenza B
firug tran 4 aARY8ih3dhtavliordsslike Influeddad was straie of any

jtghrecedl ng claim wherein each hemagglutinin has a
endiceiee pfr ddiwrorompfivng antérgbenc@haHil deffueodat A vigus strain, such as a

B i) pd HB gAMlehA Ad/ﬁrﬁﬁg%k}arshﬂeasc&m @fhir; Qiii) a HS influenza A

Ollgosaccha i des term na

s atttiar ?“8 3518, \Mfﬁg Tl ﬁ'%fj 31& a*Hy ‘@E%‘d iPng uF aftin from a
Bivénteiar/&aliide ilfbragdd vitusnirsin hasB/& agph gacofedt8atike igftuenza Bdtus strain.
seen in chicken eggs. 19. The vacci ne of any

Pheeredingf @lyaing of iremeil rfo ttheonyprising astigeai frisn ar lsagyrSoifluenza virus
JtRinMDCK cel I's. 20. The vacci ne of claim 10, wherein

(i) the hemaggl utinin dose for each of the H 1, H3 and
Bhestat@nd & clazid 1a) @mirising Anddkofiom: (ine HTeafluddas g Virds strain, such as a

%lg?lsstﬁ}ennr(ﬁg aSlII{ ?‘r{fﬂledzaa q/ll’(.lé I%alrtl ng E‘}be ﬁlu%lrlnrqltpatacross reacts with

strain’i's | ess e nean
Adfosedved1049; (iHBa HAdnfBreszar Aivings, stiaih, Wil a/keoreigletinio thpt ¢ressmepcts with

mgljngm 120@Ti@f anl iBR&h2d @Ufrusssrtrﬁﬁ'f% PBNIAS MBEZ BcMihfidfza B virus
The vacci ne of any one

i nclu uvant, 22.
fﬁmcmﬁwd‘!’ﬂg@agﬂa“% teinflueria Baﬁjuﬁétéﬁﬁ't conpri ses” an
oil-in-water 30 enul sion conprising sub-m cron
droplets. 23. The-vaccine of claim22, wherein the oi
conpri ses squal ene. 24. The vacci ne of any one of
claims 3 to 21, wherein the‘%djuvant conprises a
m xture of (i) an
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ol i gonucl eoti de including at | east one Cpl notif, and
(ii) a polycationic oligopeptide. -45 WO 2008/ 068631
weERQNBL&E&BR07/ 004364 25. A kit for preparing thePUHDB2007004364
of claim 22, conprising (i) a first conponent
conprising influenza virus antigen, in a first
13. TRV REIAE bE cla@Rd] I( tonprRingQa0HRd fﬁﬂﬁmg RGNt inBlGFRE WSiifg st@eﬂn such as a

PALE B 1 SR 8y S SR PRI 9 BTt v
StMascors/ | (NS ogAGinnan/4l 12802; (GullatHfr mfluéiz@ A, viflise(iw a0 anfhenza B virus
Qfairf k8 %J’V 19tﬁr129£/§7 nkezﬁlﬂumg rB'3 lvfl]ust Qrecunal%& g\gnasBﬂ{]aﬁ]agata/ 16/88-like
nei ther split_ virions nor virions. The
PAUenza 8 viPS Eal m 21 or cl a| m 26 or claim 27,

t bst ) )
L. BRI Y AP O ol TR OERRURD G ) § AN gain of influcrzs
ivius (81 7 AiMesco? 90/ 9N ikeaddBihetramonfprfiusnzagh aintsi @iere AfFajan/411/2002
fike ﬁﬁ@ﬁtrafno& nfﬁlkﬁzalmr&f (lv)@ffhyﬁlﬁaa,zy Il Ss st rs@ehras LR8N strain;

antigens 10 are neither s irions nor wio
o0 ap &H@enzgc? VirtiestipiaciEqnh a %f’)waqﬂaﬁmw@e inflierzg B h‘é“s strain; and (vi) a
BMan@ens | @8®likd ivRuehnfB WiaRZAaini rus or purified
gl ycoproteins. 31. The vaccine of claim29 or claim

15. Bl vapties eiany ate dfekgns bres, ofmprsmgsntigen iomanéixsa Hit Whstraimof influenza
ael; rlus GH) atwlxﬁoscow'-’f?oth?c Hﬁ@zcétﬂa% & nfﬁlkﬁia'ﬂ %ﬁls%u)‘%‘ @/FMa%Qtl 1/2002

Qr cl a|n131 i ncl ud |n an a.%%van . he VaCC|ne
drfyH Ovestgin Sinluarasovines: 69 o s ﬁgv'rga e Aoh 4P P)H5N1 strain;
hrtie(v afrinfliasa Biviruslbiraite frag ol BIVictoia/4/8A)ikd Dflu@a€B dfus strain or a

E/qteama é%a/lé/yg lllgaeltq uaenVI \l/’l1§usss rarl‘qul ns. 3.4' A net hOd. Of
ﬁ I Mmune response 1 n a patlent conpri si ng

16. tl“mseva%&ﬁ@ofoafny %@&ﬂgsctlaﬁ&l Qgeran eé’cﬂqgﬂdggzao/{ viddindi S 8&' d19hore RNA
claimto the patient. 35 A kit conprising: (i)
fRPERts EFOReAY Wg/ﬁ/?’éd‘r’i‘l‘sal ni ng an i nfl uenza vacci ne

17. ??enparclmgé Qp?_rgﬁitﬁécgcﬁ?$ fclrglﬁnz awa rein ?‘aﬁié ﬂer{la}gg 1ﬁain§\ﬁ%a£ r@lnlgéalreference for
plrg‘omefmléesavm q Slg(a2,2)33a$terramnl digncha(ids omparse broeigosaccharides with a

a,b@@[enggglt@gawhg,gdean i nfluenza vacci ne conprising
igen froma second influenza B virus strain,

18. Vﬂi‘fﬁ\t’a&hﬁb &gy preccding cfain, Sthe@nteat NenS@EI0MN hadfal BB e Bhat is not seen
vigus st rsal ns is a B/Victorial/2/87-1ike strain and
e “othéris a B/ Yanmagat a/ 16/ 88-1i ke strain. 36. The

19. *l*ﬁeevag(fmea(mah)gﬁ‘géd{nﬁ ant %‘éreﬂ% tf'lé HhE rs]ttralr?sIJr@érGén gIMDCK cells.

| uenza virus, in Re manufacture of I canment
20. TﬁHvaE@heSdeﬁurﬁlmo |vmélénﬂl)rtﬁeslfb€¢1ﬁ§§uﬂlmn dosP &r |eﬂiﬂt0-f thé 11313 and B strains

?rF ﬁ%H{P OW fC tl‘le Pg%ﬁos%ygggtleﬁ t&’[ﬁetsﬁ? gsnta;ggg 1) ?l}?gle[ﬁlggg Fl (?ose for the

gb atraim B&SSthamvfd@nﬁtBWmemseeﬁonththﬂ Hediddhsmants. i s a
vacci ne according to any one of clains 1 to 33. 39. A

21 frevarder samprishEndATeen itpra ablenst dowr stigias A6 influprfzp YirHg gnd including an

¥djéwdst, conprising concomitantly admnistering to the
patient (i) a first vaccine containing an influenza
22. Vizc eacnime o6 napy osd nfyclainisi 3 en 21,30hdreiomhaadiivhniN\cdinprises an oil-in-water
r a H3N2 influenza A virus
élﬂJlL W%FIAH%ELP)%ICE)L dpd P:ue

strain iTst influenza B virus strain; and (ii)

23. BhSRBARDIVAGE bNVheRIMAd &1 RehpRBMsisgftnd.r oM a second
influenza B virus strain, wherein one of the first

24, H]ﬁ’ﬁjvatchﬁe seagnie Ioﬂf:llalrlﬁl’BZa) B Wihérdin thd Bdjivast dofpéises a mixture of (i) an

g I?qu%[l € 1}1§%c§31£g82|1tllea one tlfa anﬂéﬁ)haepo%fcall'}%rnicioﬁgt%eptide.

amaga

45.



10

15

20

25

30

WO 2008/068631 PCT/IB2007/004364

25.
26.
27.
28.
29.

30.
31.
32.

33.
34.

35.

36.

37.

38.

39.

A kit for preparing the vaccine of claim 22, comprising (i) a first component comprising
influenza virus antigen, in a first container; and (ii) a second component comprising an oil-in-

water emulsion, in a second container.
The vaccine of claim 21, wherein at least one of the strains was grown in cell culture,

The vaccine of claim 21 or claim 26, wherein the antigens are neither split virions nor whole

virions.

The vaccine of claim 21 or claim 26 or claim 27, containing substantially the same mass of

hemagglutinin (HA) for each of the four influenza virus strains.

A vaccine comprising antigen from at least four strains of influenza virus, wherein the antigens

are neither split virions nor whole virions.

The vaccine of claim 29, where the antigens are live influenza virus or purified glycoproteins.
The vaccine of claim 29 or claim 30, wherein at least one of the strains was grown in cell culture.
The vaccine of claim 29 or claim 30 or claim 31, including an adjuvant.

The vaccine of any one of claims 29 to 32, containing substantially the same mass of

hemagglutinin (HA) for each of the four influenza virus strains.

A method of raising an immune response in a patient, comprising the step of administering a

vaccine of any preceding claim to the patient.

A kit comprising: (i) a first container containing an influenza vaccine comprising antigen from a
HINI1 influenza A virus strain, a H3N2 influenza A virus strain, and a first influenza B virus
strain; and (i) a second container containing an influenza vaccine comprising antigen from a
second influenza B virus strain, wherein one of the first and the second influenza B virus strains

is a B/Victoria/2/87-like strain and the other is a B/Yamagata/16/88-like strain.

The use of antigens from four different strains of influenza virus, in the manufacture of a

medicament for raising an immune response in a patient.
The use of claim 36, wherein the antigens are prepared from viruses grown in cell culture.

The use of claim 36 or claim 37, wherein the medicament is a vaccine according to any one of

claims 1 to 33.

A method for immunizing a patient against influenza virus, comprising concomitantly
administering to the patient (i) a first vaccine containing an influenza vaccine comprising antigen
from a HINI influenza A virus strain, a H3N2 influenza A virus strain, and a first influenza B
virus strain; and (ii) a second vaccine comprising antigen from a second influenza B virus strain,
wherein one of the first and the second influenza B virus strains is a B/Victoria/2/87-like strain

and the other is a B/Yamagata/16/88-like strain.
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