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WD 2008/ 043774 PCT/ EP2007/ 060743 VACCI NE COVPRI SI NG

AN O L IN WATER EMULSI ON ADJUVANT TECHNI CAL FI ELD 5

The present invention relates to inproved vaccine and

[ nogeni ¢ conpositions and their use in Lcin
Iﬁ?ﬁ%ﬁ%&%ﬁ1ar the invention relates to Vaccrﬁghﬁku%Wmmus
i mmunogeni ¢ fornul ati ons conprising an oil-in-water

enul si on aVhGEFHER COMERASINGCRAN Ofk AN FATHR FMELSTEN ADAUVANT
particular their use in augnenting immne responses to
vari ous antigens, and to nethods of preparation,
wherein the oil in water enul sion conprises a tocol, a

EEEW oil 10 and an emulsifying agent.
Msgﬁlﬂn\?ﬁ &Dtd\Wr&}%méélﬁé Qﬁﬁs m%un\c’?g&‘ﬁb @Sﬁlpc‘ﬂlﬂons and

an i mproved | nmunogeni city are

dheir aliS@g'y medgings ak® §aﬂ'§w§r e'ﬁvﬁj‘é'@fd f?'éte‘é g vaeeing ﬁbmv'@ogemc

tdmulamr&nfpﬂ&ﬁ@aﬁ RilliRvaed ematé.ohcadﬁnyntgan\deme.an&é Gleﬂﬂedlcme in
gwg ﬁeduce react enlcuggltOX|C|t& in th F ) thod
PATGER dPer ?ﬁ?l'%?%ﬁ{%erﬁ INURUNg TBSRABPTS RIYBURYSiAN Qeﬁ‘é aé\"t° methods

ahpreparation) eharesruihg edditie dvaten ebailsiams@imgrisessa amtjol)\samétabolisable oil

gg&@pghhlgméggﬁ 399843; WD 95/17210). 20 W95/ 17210

I'scl oses 01l In"water enul sions conprising from2 to
10% squal ene, from2 to 10% al pha tocopherol and from

QE&HNihAfif/Bkmékdmltﬁnd their use alone or in
natiron w 1 and/or 3D-MPL. WD99/ 12565

B’PE’&OB‘Q%“%’F‘IO' verecligs aith @mierosd IEBRHIGEeTGYy RLe always needed. As

ormptratsgyn gdjavarmt tadve Ibeem Ds ey telt}y andddpve &mmhmnamebpanse raised
teraol. s further conprise
Rdton B0 angloheiiecien SRR el Rkl 51 ons
conpri sing netabolisable oil and a saponin, wherein

bh‘?n Q/E%r gﬂgs%ﬁ@g%i sfléhﬂ'é Svell rkﬁé\ﬁrpfn th® af, 5@:‘ t?é?/e e 8l @l’éd to be

reis sti nee | npr ove
U%ﬁf@laﬁédﬁl’ﬁﬁt comeassigan{Er %Q?ﬁﬂ)%éﬂ’@lgé/ﬁng%at provi de a

sui tabl e i mmune response and are | ess reactogenlc |n

STATE I NVENTI (]\I
R 21 oG ORES AT s T COPTSPS 1A 5 JOH cione, from 2
tmrtfb%sialbma)ltucoplmmslrarsi from 0.8vier 3%nweat S0odndetelr use alone or in
. ter enul sion nay be ed
AR bwif las2) Sodtot A IR E oT )CrT ERp00y] 060743

mei ntai ni ng a conparabl e i Mmune response agai nst an

Wﬁgm%)als(%‘steb QM \ﬁatgroémscibrt ESMboshibidédptiging a metabolisable oil,
ConpOS|t|0n This carries t eavantage nal n alnln

P0G sterol e 98 Beiter arguleiens frdher Gemerise;S0eMP \ﬂ/hl | st

the reactogenicity within the host recipient is
O\ﬁfjééfﬁgm gscloses oil in water emulsions comprising metabolisable oil and a saponin,
wherein the oil and saponin are present in a ratio of between 1:1 and 200:1.

There is still a need for improved vaccine and immunogenic compositions that provide a
suitable immune response and are less reactogenic in the host.

STATEMENT OF THE INVENTION

The present inventors have discovered vaccine or immunogenic compositions comprising

lower amounts of each component of the oil in water emulsion may be used whilst still
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Accordingly, in the first aspect of the present

invention there is provided an i mmunogeni c

conmposition conprising an antigen or antigenic

Qﬂgﬁﬁﬁthﬁn and an adjuvant conposition QQﬁh?hﬁ%mmus

an orl-rn-water enulsion, wherein said oil-i

emul sion conprises 0.5 - 10 ng netabolisable oil, 0.5

maihialmrm t @ombparabld ifdmdne re$porge aagrinsti a‘ryémlgeragnemttlgerp@composition
al(}o &ﬁio%ituo* n aﬁw?st Q:%h ﬂm%CtaszInt ed%e n%rﬁ&ﬁi? the level of

|nven I on, ere ’is provi a vaccin

mmqggnlﬁy 2geinghen getlge@rwfaht ihgerrpaiogadien ¥t 'n dhe h@mdeqwent is

adjubeant conposition conprising an oil-in-water

enmul sion, wherein said oil-in-water enul sion conprises

0.5 - 10 ng 15 netabolisable oil, 0.5 - 11 ng toco

a&ﬂ)r@ngly,-ln thelTigst @8pdcs of thie bgasé@t&rﬁ\tentmﬂhenbumwd@@ én imriurigenic

r qr aspect of the |nvept|on th er e rov&dedtggg i
% pogf 1on C?/ ae%smﬁ; an antlgmrr?g %?{IIC com&gﬁﬁ%n ansrﬁa juvan position
conpisingiangildmwatet ergelalom,rwmlm grith pitinewatereulsiancompnidesshs - 10
Ay HYEHIisati®@ BRAPS L1 ANmG A58 Lid BQ ap g lem'uE §dent, per human
emu [ n

sion erein said -1 n-wat er e I'sio
€9%prises 0.5 - 10 ny netabolisable oil, 0.5 - 11 ny
tocol and 0.4 - 4 ng emulsifying agent in the
nuf cture of, an i nmmupogeni ¢ conposi tion for
I B0kt se o, P cprash TaRlsRo e S5 picde i yedcle, pagppositon
egpeising anhmtlgen o gntigenicleshpositien, land anradjusantasmposition comprising
Qﬁroﬂ'lrp%gf%}/% dnn%erélrp said éblnrvpatteqcérhtﬂgor@%ﬁ%es 05 - 10 mg

I nfection or di séase caused ogen
mfabakﬁabl@fo",t% 1hamateeptand 9. 6m4/m9 émulﬁwgeaaeng ofr humanw@se

|nnunogen|c conposition is derived. In another
there is thod or use, as

di nment vi ded a
ﬁ'él”‘gli"ﬂ‘&b%ﬁf’ Ctd’éf'leri%‘f?"f"g} gﬁ’red? povid gtheé’ﬁ%\f’ﬁ%i’aqcﬁ?é’&i“?%‘f@gemc
@oMPoSRMS &om@nﬁmﬁ dhy amtiget hmgemgehlbc borapdsition s ehdaan  adjuvant

;n gtéognc%rﬁ% gn,é % ||Igr51 {Ngt%% Is@gag‘t:l%éﬂl %%P d\F E}_Ag?er emulsion

}cpw@s 05 9@ mglmetajmhnabi@bll t0:% al11 roe taselt anddd.4re dnmg emulsifying
tHgb NS tHe@HsukadhfE o Qﬁ |m|f|.(|)'%oﬁgrtub ReHYosition For tﬁg 'b?er\}énhon of infection

tirmepoints (ATP co ort I mrunogeni city). Fi gure
#ndior disRasad trial : seroprotection rate (SPR) for HI
antlbody tlter with 95% confidence interval at day O

TP cohort for i nqgeni city). 2 WO
Yo 5ef e 730 Bc e oraMsB A TR wsosse’ Bprefpbie defined, for
tpratedtion agaiostdnfeetioni on iseasee cdus&Rpy faopatirdgen rvihidhoidya varitetr of the

?%{rhlaf;gr?f({’,m %%'tﬁiﬁegﬁﬁe'@r}} ﬁ'g\{'ﬁk %eq%ywﬁ'#m{ &P F%8WZJ In another

munogeni Cli
sabodimente there is pravided a (nBdid erouseHas mrelh@Wy definesk foppratection

%édﬁlsth?QétioF’@BrC(ﬁséaQé @50&@5 b?'é p‘aﬁ%ggﬁlwﬁleﬂ_ E’orﬁ&l%% tin BRgen which is

i Mmynogeni city). gure 5. McCe stud
ey &f et fi‘ﬂ“ﬂeﬂ 'ﬁm%muaﬂg%f@s@"(peﬁmom/ - 1C95) in
BALB/ c m ce

BRIEF DESCRIPTION OF FIGURES

Figure 1: Clinical trial: geometric mean titers (GMTs) for anti-HA antibody at different
timepoints (ATP cohort for immunogenicity).
Figure 2: Clinical trial: seroprotection rate (SPR) for HI antibody titer with 95% confidence

interval at day 0 and day 21 (ATP cohort for immunogenicity).
2
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prinmed with heterosubtypic strains (dose range AS03).
Figure 5A: Anti-A/New Caledonia/20/99 H titers;
Figure 5B: Anti-A/ Panama/2007/99 H titers. Figure 5C

I = andong/ 7/97 H titers. Figure 6: M :
%%’é’%’gﬁ{li nin Inhibition test (GMI +/ - |095)P%?’rﬁ%q’¥6°743
C57B1/6 mce 10 prinmed with heterosubtypic strains
Fibuse 3 aDinicaPFid) serbeanvemion: rald ¢BCR]} tiaty HI Gatibadyatiter with 95%
i r, é{){}! T ] from C57B1/ 6
Fn%grgcre i'ﬁé&glvr?t% ﬁ)( e grpocgﬁgﬁt%f';&rn%rﬁsg/ﬁﬂr ‘(dose range
Fiayes 4: FCligicek tr3d:  sdreaonvarsioy -facten (SGRArfor iantibedys fiteh yéth 95%

CGRAdnGD iBb)at By PEMFH oRER fo5 FiBhdrdgemtig. P i Med wi th

het erosubtypi ¢ strains and i mmuni zéd wih | ow dose ,
Smurz;éh N{"%ﬁ 5‘“53@)”3%93@}'@0&?“'@?9%9% (GME ey %996?3 in\BAkB/c mice
briged ewith  Hdtgiosubtypity striibdl(dope Clahi€ AST3)IM Higur&EL 5AA Anti-A/New

f:'alt@%rﬁ?/é&g%ﬁ ﬁ?@;}ﬁ%@?%g énﬁ%ﬁé%g%ggé@ﬁﬂﬁﬂtg?s. #3re 5C: Anti-
plﬁ@andamﬂVS?z@ttﬁm (GMIT +/- 1C95) for two different
065 B AR ot AP 0ty B304 e
perged yith\reterosubtypipsitraing (é&y rgnge } 20 i mmuni zati on

A B ot gt i U
ke s pREarspim S Ess e A5 Covir/ 6 i co

Figowe 8z Bitevdtidy: Gelldlarimntune oespoode (EIME T gelt)iim®BML HororC57BI1/6

B O Bl W5 o 0T e bl o
adjuvantegovithrdedy range8Rfiggl uti nin | nhibition test (GMI

F{guré §9ke htﬂdﬁ'l—gs‘mwggémdjséMﬁm &EQQAH&HF%KIADW@ SHd'MFEN1 1961
{ ose ranqe ASO3) . -TAI LED DESCRI PTI OF THE | | MT +/-
QN 3nd '9Re (R )it rreRaRges o daynigrRoskimmypization (GMT +/
l'c%gw hﬁﬂﬁﬁer&ﬂaﬁiigﬁngfo%:itﬂﬁt @gg@lzbect ah? r:zt)tbeo.tawg (B,@ &nd B0

0 e Lon SUDST IL. a WM r
iR &k SR HeriegRlbbdaloR gorbaly' B L e on day 21 pos.
imryrization (AT +- IC35) o Jwd ditiaramtcetidmiveeti I¥epg () 0ed.88 ng (B).
A el PR8N G i
immyRiAed guith dirferenidese taf G158 \aecing &1-5 oy O38; kg adjuvantedswith dose
Min 632;@3:5(?) 1.f§ p?@w@hﬁhﬁﬁﬁksﬁ@é E5RAGG @ﬁg@ﬂﬁ I'n one

oal 0 e |1 nv | on, 1nere ovi .a , X

Elfuts 14 s S, HGgmAsaniogmbUsT fost AR, 21 | &8 T aigs primed wit

haorhologous Gtraiagidogerang@ AP0 t i on and an adj uvant

conposition consisting of an oil in water enul sion,
wherein said oil in water emul sion conprises 0.5 - 10
T THE INVEN tocol and 0.4 - 4 ny

enul si fying agent, per human 5 dose.
The terms “comprising”, “comprise” and “comprises” herein are intended by the inventors

to be optionally substitutable with the terms “consisting of”, “consist of” and “consists of’,
respectively, in every instance.

Embodiments herein relating to “vaccine compositions” of the invention are also
applicable to embodiments relating to “immunogenic compositions” of the invention, and

vice versa.
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In a further enbodi nent of the invention there is
provided a vaccine or inmmunogenic conposition
corrprl sing an antigen or antigen conposition and an
3,51}3 ﬁOﬂ‘pOSI tion conprl sing an oil in v\/q,tcc%;E1,2007/060743
siton, wherein the oil in water enulsion conpri
- 10 10 ng netabolisable oil, (such as squalene)
01 5ne ehibodtineind aus| thé Sibieeintiors tl@érpha groddazhar edccinanak Gnrunogenic
Sorﬂ%) ﬁlgﬁlcﬁﬂg Xg rf‘g?l‘bten (o§ %ﬁ{ﬂq?ﬁscop'nghy Rty %ﬂf'yrl g&]SVaPt composition
mlsénmf amwbo mtﬂr emlsmewaer]ew\ﬁ@m OIbomtguemumncﬂontpnees 0.5 -
r}hé@ﬁbnﬁéﬁ%ﬁ 965- 31 nfy thed) BrdBUET 4 ﬁﬁl&nﬁjl énfa;sar human
pre erably said emul sion conprises a netab |sa le oil
APS€an ampunt of 0.5-10ngy, a tocol in an anount of 0.5
- 11 ng and an enul sifying agent in an anount of 0.4 -

d h ' whi ch | %
Frof Sy it & e S GRYGH ety it veEG5H pfimvhiogenc
omrdmsmbmcorapysmg an antigaa toe antigenposipbsition ang! dreadjuvanbigdneposition
H@% &HQM{ EEFnﬁfsloﬂ r\fvhérgiﬁ tﬁH $|I in %gi%rfﬁfsio%%mprﬁes 0.5-10

to conprise a
memﬁ@%mﬁ?f@e o (645 25 EA1PNBR QBT 1489 900 (Fusnsas, @pha-iocopherol
kol L 2 h§ emulstyind/BéeHt Qbuch el golyoryetigerdedorti@d nMdhooleate), per

bei n capabl e of being transforned by netabolism
E"EﬁB?W%??S s Illustrated Medical Dictionary, WB.
Sanders Conpany, 25th edition (1974)). The oil may be

B5¥n ?teﬁ'ml or?l: m r'ne%t? oil, 25 animal oil or
not toxic to the recipient and
The adipant gomposifion e thet invgndipo camprissp aneaildpwiates gmulgignsadjuvant,

§|%ﬁ-§|§oly ?d'kﬂeﬂﬁl@nbﬁ %oﬁbr‘i’se@ QHEtEbonSabi &&ﬁn Qh aHRYRL Gldl5 Omg a tocol
|Is nt etic oils are alsqg part of this inventjo

R 8ot ALP- éd’e”cB‘ﬁT?é‘Pa“aq"P‘iis'fé{ gi20gMH| i an gmodntsQf G a§ mg and

W(dréplaﬂdf wHidredtdeastV (e by infankity Naye Qlanietdds 6f less than 1 um.
nmet abol i sable oil is squal ene. Squal ene

(2,6,10, 15, 19, 23- Hexanet hyl - 2, 6, 10, 14, 18, 22-t et racosah
xerderdpr any cihin3Gatermatpositioretd ki $uitabie dér Hushahcadministration, the oil

l)l‘?d'sg%f @Héa&h |£Ibl¢§¥été}n %Q?'i&(cévdaﬁfﬁé oﬂnlatab&@%lé i l'ﬁ'n\gerﬁeanlng of the

quantities 1In olive ol | ermoil, rice bran

M m%t?h?"%?" isavell inowa in e ark Vlefabafisgiieepan be defisied as ‘being
Eéb’abletkﬂ‘eoelld?g frdtisformBY B trhéliboliSIHU@ORARI'd Blustrated Medical Dictionary,

PER St drermepy 2 sy HE7 L b n e ebcrmgptebRsicten of

amalaoil dOsyntiedc tdilpwhickens hyt toric 36 189 recmdenV‘@né!OQ%éﬁbb]b?To’ﬂbelng

P g%ﬁﬁ%(? 87/n{0%a%oﬁ%n ﬁH{st ggéﬁ M&eqrgﬁg %Peoéén%lg‘l gou?z%e *%egetable

resen
g|s5 Syr]!b)etng)lls prqealecp am yf tmsllnyenﬁom@hd @.ngnclMegcongnqrmal{w available

érseéuw Sé ﬁlE@)BE%®'3and50t$ers o g%nﬂzﬁl_gﬂ) sunaﬁlg %téﬂoﬁéﬂb\ey oifis Squalene.

ﬁﬂﬂﬁéﬁmﬁ ori2:6¢1Rd S, 182BAtexpmetantZs. i 1‘4 1%2%@5';@??“?’1@3@?% is an
MG EIrAREed 6iDWh|bm§UfG@fﬁﬁﬁllé?rbe Sﬁﬁ'ﬁﬁﬁés} ih isRArkiieradil, SHEOH I1‘t§we(i’fqu5nt|t|es

g_cgv%ﬁll,?@n_eap gr;eirmggllagé%braap ’Qa-"fdf?ﬁft: ancgbeacpqq cei:ﬂrlp/fr gré%j oil for

agp iarthi2.idventien. Shbeleserisua imetdboliszbisball bys ailtle obthe fact that it is an
hRFGEASe M thh BEUIAGRA &F FIDRGS! (MeR ifHRY, 1% Edition, entry no.8619).
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expressed as a percentage of the total conposition.
Suitably the metabolisable oil is 10 present in the
vacci ne corrpositi on in an anmount of 0.5%to 2%

.25 - 2, or 0.25-1.75, or 0.5-1.
%&@E@%}}Bor O 8 -1. 4 or 1-1.25 % (v/v) oil o {rﬁg5007/060743
total conposition volune. In another specific
Soitaibd}i thre nietabblisableadildd plesard il the@idjuvarg cpmpssitit in an amount of 0.5-

tg'}ﬁ‘é aﬂgmﬁy ‘?f1oa*%°|‘6t k3 9154§ ?,%%09%5 %Qb%e"@-@"”& 8f10mg),

accl ne
§MEC?|IY05§ﬁb@II Weﬁt“ l“ﬁe ﬁ%taaMhBS@med'mePt io§ the drvention, the

Héta%oﬁslaﬁ@loﬂwgﬁnt Q'Tthg vg&tﬁ’e((&z Wm It)?eﬁlé)%ofn%sﬁon in an amount of

osition vol une. clarifjcation
8 Srile e BefecRtYy §ilfed 1%113\9/ & 8ea’>n7 (R TR MBAB P 6 or 9-10mg).
spgtifieallyr5235 mgor 2114 &Q. W v by appl yi ng the foll ow ng
conversion factor: a 5% (v/v) squal ene concentration
is equivalent to a 4.28% (w V) squal ene
dben amuntitof ametabidfisabds loili in  vaccive @mimninpgenio mormpesitiora may be
ng%rsle%-gg%lohércpo éé‘gll#felﬁgtgmrwfbshaﬁ quﬁtalﬁ;rijr\eaﬁﬁtabollsable oil is
RIS -7 HeofFRERr® Forpposition di ARy éf"ﬁOV’é of 9ex%e by 2% ppreferably %25 - 2. or
alophiars, ec@BpN B506r (2619 &, Bied.8 -1{.2lob 9-1ka8v/ASoil\of ttbfal Eomposition
s(gcci nate). Said tocol is suitably present in the

Tant conmposition in an amount of 0.5-11 ng,
preferably 1-11, 2-10, 3-9, 4-8, 5-7, 5-6 (e.g.

n%é‘re ls'_"pe@rflc %m%o(?mg (hejme%arﬂegggear?lel dh |§g%9§rﬁn{|)rf é}] final ?mgurg z?f about

ﬂré5'i9r ofzthsstowg voluﬁleaoff ‘b?t‘ﬁé‘#'n% Wommmﬁgem@ai@m@é@l Inj apother

§;§éctfn§*éhibo@ih~%§f3me hBtabiBad@ O is\sredc?k in ANAEI QERDACOF 0.25% (viv) of
n anmount of 0.5-11 30 ny, preferably

ion. in
ei ‘3'02”’?83'“‘2%‘ wWume.g 5.7 5.6 (e.g. 10-11, 5-6,

2.5-3.5 or 1-3 ng) In a speC|f|c enbodi ment the

%g gvgg o# aarﬁ{cgtf %ngonc'ant%nio |ven |n Q/lv cang)% éSQve%d%né %i)rg&ntratlon in
e resse percen

wiv byhepnlying theyfatiewing: cmverswmfantogemﬁ% blbﬁmsalemamoncentratlon is

YNGR 1034 bR | Qfiond BorRbRRARA 1 1 Lhe vacci ne

conposition 1 n an amount 0.25%to 2% (v/v) of the

total volume of the imunogenic conposition, 5 WO

PR8Il PGAtélemGHibiECeMpride8 GO64s. TREES aFlbly kr&IwnOinZEe art and are
SevaRiecE R kribofar. ZsyBhy thd Toront grBiieRerBL i ghhefiye thereof

swhads alphadtoeophBrok ascinatey (alsociolown sasprites®nE surcirate)a@aidntocol is

%Ltaglgkﬁgﬁ 19 I‘?eo/ﬁﬂﬂgn &@‘64.\’% fPlf Jﬁ%l{np&% 5“?'%refe§a8§1 -11,

rmmuno

21875908, y5-bt5-%166 @ttt 561 2.8-3306 1-3 010K) Iniarsnacibe gmhgdiment the

#e89s y@km ad Sméunt BES.H4 | m@ &rftysdh inta futh& dnftoliment sald tocol
gr esent in final anmount about 1.25% of the t ot al

SulRRY BFPS?’H@‘ thecarcsiee g 'WPPH&?R?Q@?] P?,‘“F?,Q?WBBQ gn gpount,pf 0.5-11
mpOprefarabhpeail f 2-60,63¥0,041815:71 5-6t (ae). 10011 sspiz 5135 pr ¢geng). In a

nount f 0.25% of | ume
ioflc bR RtTkhog lnpredertiby Moeler =0 958 ™
0.7 m dose voI ume, or 0.5% (v/v) in O 5ml dose or
$he33mount of tocol may be expressed as a percentage of the total vaccine or

immunogenic composition volume. Suitably tocol is present in the vaccine composition in

an amount 0.25% to 2% (v/v) of the total volume of the immunogenic composition,
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0.37 % preferably 0.36%in 0.7mL vacci ne or

i mmunogeni ¢ dose. By way of clarification,

concentrations given in v/v can be converted into
WOGhRhIsH 0N 1n 15 wv by applying the fol |xud807060743
conversion factor: a 5% (v/v) al pha-tocopherol
concentration is eqw valent to a 4.8% (W v)

atgbdrably etdhPH2 cahprizes 0 26t-r2abf @R5-1.7Beord.9-1.68, on@téet.5, or 0.8 -1.4 or
TASL U185 Bho GRADBLAES a0 emul sTfyi ng agent . The

emul s1 fyi'ng agen may suitably be pol yoxyet hyl ene

sor bi tan nonool eat e. I n a particular enbodi nent the

&%f&aub tdcbbib Sas@rq @msn SRYur 6f8 %&Jgféut @%fgﬂ@ et (kw) &rt@éua,tal volume

npri si ng sor bat eg ;P o
frtnes\fawmordge‘?ﬂmowcw MREFPNp Mo Riefarably ﬁba%.arw&t gf 1:25%
QONIOS D15 Milokdivaim@nount of 0. 1-5, 0.2-5, 0. 3-4,
0.4-3 or 2-3 ng (e.g. 0.4-1.2, 2-3 or 4-5 ny)
emul sifying agent. In a 25 specific enbodi nent the
éma bssicifig iempodigient; thiedoqork is pegsent in adinalammunt of @bo@ . 126 %ef the total
%Iu:%e %f-ﬁw VaBcind & lhnﬁ}hﬁ% Va%n%ﬁléd fiyl 'aﬁ‘&h&%@&ﬂd émbodiment, the

Sul t resent Int cilne Oor 1 nmmu
&qsﬁ*p@greﬁ%w 3 finah AmawRl 9he-287% (gv)efthe tetab\t@m%oreﬂ 245% ¢y/v}ing0.5 ml
GbseZVO'ﬁmf@or((FQ% (v/O) fir 0.7 #nl  dos8 velunté; &r 0.8% (UMW) in 0.5ml dose or 0.35-

f nbadi t th
Brtieinrdety BB i 0 e Puse kgt of 0. 07 mg
or 2.425 ng. The anount of enul sifying agent may be

g%ﬁ%? agrlf%§ i¢h B&{cﬁ%@%g%n %hﬁv I:a%t @éb?o%@?rﬁddqﬁto cBheentration in

conposition v
wmnysaqpmrngh%@&wmg gonyersion factarpa 5%dv/vB@Jphpa@@¢nh\ér0( gencentration
isTEMRABRNS 8 4. @@fW%IdHaQBcdpﬂer@FboﬁHéH#ﬁﬁorp 125-0.8% (v/v)
of the total ume of the conposition, preferably at
0.08-.05, or 0.1-0.7, or 0.2-0.6, or 0.25-0.55, or
@héoﬂ)m@ate@rﬂ%@r@ﬁ&h%ﬁ%s&ﬁﬁ EmMBIeBygOafend I he @mulsifying agent

o (v/V vol e | Lfi .
0, B B 8, B, 2 3RE8 bpoiment e
amulgiftingo Bgdrio may, b%ssiectbdz%r(\vthe)grmfp toraprisingalPolyaorbate® 80 or

fveéwogenl c conposition volune. By way of

aritication, concentrations given in v/v can be
converted into concentration in 5 wv by applying the

6aid| mviIdiging RIYAI S isGitablydsrbednt irdthd. Rfjlvant/ db)nplagwsmr&aémoum of

39, £ LatA 00 oo, eduivah ety 6O & LeObi Wokng agent. n a

epdzifidi embotiimeat e Brulsifyiag apere iOpresentim agamoontcd H87 mg or 2.425
ﬁ,‘gl unme contains 0.45% (v/v) Tween 80, and a 0.7 m

Se volunme contains 0.315% (v/v) Tween 80. |In another
10 specific enbodinent a 0.5 nl dose contains 0.18%

Euknel, Wléﬁtﬁéﬁyﬂg a"#ﬁms 0oy Brebedtl in M\%C%cﬁﬁeo& |mmunogen|c

i munggeni ¢ conp dose ‘cont ai ns 126% (v/
é?ﬂ)ﬂ’%ﬂ“ﬁ’?l"h@j‘ a@elmt of BJ-% A% i~ %ﬁﬁé’ﬁzcﬁo@% (e.80- ﬁé&n? 30r 4-5
FhaP emulifyiny adent. Ninda SEctiid@nibatim@bl Befebiuldifingagert @ present in an
Gener, amﬁzthi sﬁ{j?rgbetween 0.25 and 1.5 m. In one

SWB%'Hl mgpr 9% ose is 0.5 m.

The amount of emulsifying agent may be expressed as a percentage of the total vaccine
or immunogenic composition volume. Suitably the emulsifying agent is present in the
vaccine (or immunogenic) composition in an amount 0.125-0.8% (v/v) of the total volume

of the composition, preferably at 0.08-.05, or 0.1-0.7, or 0.2-0.6, or 0.25-0.55, or 0.3-0.52
6
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15 In a further enbodi nent, a human dose is higher
than 0.5 m, for exanple 0.6, 0.7, 0.8, 0.9 or 1 nl.
In a further enbodi nent, a human dose is between 1 mni
In another enbodinment, in parti

t%ﬂgzq%’r}r/?m“ﬂggem c conposition is for the paedi %#ﬁfpz&ﬁ%&m
popul ation, a human dose may be less than 0.5 m such
as0 b&lﬁ%QWV)OonEe totdl VBlumerrin a $pexifici emvidimenh thesemulsifying agent is

AGH el a f [
@Qgéonérﬁn a ?dun ﬁ gdblf\%/‘/g(r‘?{ 0%8 @H of th(% Eo?al %%ﬁ%gp%munogemc
c@nmglonwglnmes/ are at a | ower Ievel t han previ ousl y
b DG 2f cIH faﬁ’én c@r{b‘ért'ra“t/oﬁé &véﬁ/ﬂ'\ﬁ@éénybea&)nbgrﬁdtﬁlg BR@¥Eation in

Particul a sui t e conpositions co
6! thcﬁMpW@gé%ﬁ foliing eanmMeprsine factori 1. Bhd v/ ng Pplmr??ée g0rrnseRtration
RIRuivBledt th aNa 1% @) HBIySdrbdte BB RondéAAiopf 0.5 nl: 25
Tabl e 1 Adjuvant Adjuvant Adjuvant Adjuvant Adjuvant
Adj uvant Adjuvant A B EF CGD o/w enulsion 125 pl
Ir0 sypcifie 2ndddikdents 3.05 pilvasting lor BimEtGgenic @ésepiolume contains 0.45%

W@H?ﬁgaﬁl—o‘)g %Pﬂfr %seﬁ/o%%en%néu?s&) gv%‘ﬁ #\é 'I'V%eg 8@8Inr@nother

ﬁ@ecglcgynbpgm@nga OﬁégmtldQﬁg qqgtams@ﬂ%(v/\p %pgenrg@nd a 0.7 ml
YacdtiheBd irdmStbgBRic dorRFositiBn Yostlconthird-0H26M(vAY) ErhulByidd: #48nt.

nmg The i nvent ion further provides an adj uvant

conmposition conprising the individual conmponents as

8¢ thentedn Memainndoadyay emeanita dosetwhichaistrua vold@é isnitatbleafooigman use.

E%EIGFSWR“? b&f%e 0. r’aﬁ(g gt%ﬁ 'ﬁ?ﬁ% Z g&%fﬁﬁgﬁog #%QJ éﬁ'ﬁe is 0.5 ml.
fu further gupcuimmt Z bupars deseos htgheﬂ thiye 0i5rml, for msample @cﬁs@ 7,08,
591 &raPhf YiPh Yifher mﬁ&ﬁmhh'te a%h‘lé\ﬁ%%e liSbétedh Hinfitdnd 1.5 ml. In

formto be combined wth quid formof an
arathejembedigsrh Brarticylsr Wh?rbthsdpwmeme GAPBSition dhfofhe paediatric
b@pdldlloﬁl, dnUidh dode FRy Beildss e 0B husih\skibetivelef 025 and 0.5 ml. The

of the intended final,.v

lpkiion &' afiarteled ByeREEE pLATS o RS comdnd LR thp gdiovent
withie trebaichnfunpgenio/ampositiof istareatiauiower ldeat than previously dinpight useful

- a t o) 7
Qnd’s?s(?aig yﬁf&gllgr%% ;egEﬁﬂo&dvgnS?ﬁ&g% X“%ﬁlﬁﬂlﬁaﬁﬁ gglg&s %m%rlse the
fellowirrg, @duuqny@ampor@onpmmq fobewing aptoynis ate trefinat ¥aluma @ff human
Whdehbrbidemiant i gen conposition to provide the final
human dose of vaccine. The final volume of such dose

wi Il of course vary dependent on the initial volunme of
Taleadj uvant 10 conpositi on and the vol une of ant| gen
nnnnn t ad t o + ha P r\r\wr\r\t\l

\JIIH\JOItI\JII tll (. T ILI
al ternative Adb VS@ MH\(an Afd&{\{ Ag :ﬁ Vgnt A%'H"at"‘ A&uvant
reconstitutﬁa chphlllssﬁd antlljen cﬁrposHGon Y
o t ot € a vOEn 15tet
’| %@Q%‘?” C llmsJ}S"si t |%bnm| s aoo;@x??rg j \/ﬂo ('Jual S %5 ﬂhgsw
[Gommonents:ume of the human dose. The I|qU| d
Tocopherol 594 mg |4.28 mg [3.57 mg {2.68 mg |2.38 mg |1.34 mg |1.19 mg
Squalene 5.35mg |4.75mg |3.96 mg [2.97 mg |2.14 mg {1.49 mg |1.07 mg

Polysorbate 80 ]2.43mg [1.94 mg [1.62mg [1.21 mg |0.97 mg |0.61 mg |0.48 mg

The invention further provides an adjuvant composition comprising the individual
components as defined herein above and in the amount defined above, for example but
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adj uvant conposition is added to the vial containing
the lyophilised antigen conposition. 15 The fi nal
human dose can vary between 0.5 and 1.5 nl. The net hod

r ng oil-in-water enulsions is well
%%&ng“g%ﬁ skilled in the art. Conmonly, thg@?)ﬁ?ﬁoggomm
conprises mxing the tocol-containing oil phase with a
smtre&aoéw'm;t astllgdirated ia TRREN TWkidd) Shtrsan adjuvant cdngokitiovedill be in

Q )ﬁgrgg%gge s@%hiesﬁ(ofqlﬁf’l gﬂlflgretztﬁ ggjﬂ?&? rg Ifhear I‘iqmer{ %)Y}g % ge lt);gmblned
wittnp fiquid fegm opars aitiggnic hemprisitionirtee edjiivaat edmnosigpn will be in a human
ﬁé@’e‘ sﬁ‘ﬂ?ol%1 caadhe WN?;Hlléja RS ctRMidF ﬂ*él ﬁteﬂ&rd RQIRARY & the human dose,

unmes of id. Equ the enul sificatio

&rca@@sfgr ?’?@"}W%?Rﬂ‘?’m‘ﬁ?'% &plf eMbmSenqwﬂalfwouaﬂtﬁ Qighe human dose,
fm@kurﬁme a WpfﬂﬂlﬂnﬁﬁfoEQn PEMIES hurhdi dase L0 76M oPh 280 pi volume for

YT N A, T

witinth2 =ntidein| doangbositiort th @raxide theofinal nonaradcseaf Vagciner Thefirgéyolume
éfo EW ﬁoég wﬁmﬂ %bLPrQe ZRP d%%ﬁ%lﬂt 6rp the” %l?g vomﬁ\ea&h tHeY S(ﬁuvant

routi ne exper| ment at’i risi ng e neasur enent
@qmnqsém @8¢ theaypiume: a{ardigem cemmq'tloa adfedter the jadiyvapy somposition.

ACAN SMeRfAtivd érhb&dlﬁmerﬂrlﬁﬂld%vgﬁt |§ Oedrt8 Getdohtituté iaayBphlised antigen
In an_oil in water enulsjon,

[ emul si
SHUER OB i CHRAIERG. b yrian dedgesghe st of o advvant
campdsition R gprveximétely ezpalntpltee fipdl aslomet of tlwhfnaaledose The liquid

g(ﬁb\%aﬁg COnEgo% tiGh ?sb&%ea Q(? th%I Jlal chtx\mw rhﬁe%qﬁfsgg aﬁ‘t}aﬁh %%posmon

sent ‘1 nvention hav
$hesfinal humated<z§abamvm beitweem@é an$t145tfa|bl y the dropl et
sizes will be in the range 120 to 750 nm nore

referably sizes from 120 to 600 nmin di aneter
he-methgg ol prodycing qil-inwates emyisiops ispvgllkngyn é‘b?’i‘leaﬂef%’" éf"l"ed in the

drlt OQbrggwgnIQf thehinethodt confprisds m%domd fb*cel%hfajhlriy’ eil |pﬁ§§eo v/wth a
n nm i n, nor era | eas %
BERRCA o 2 sy SR ERbon S0, FIEWEE by sPnsagictigh Ao -
RiiodeRri2e0 T Wed 48 clekr dost man slnﬂeda ipthef &t &zt ya enethibd acomprising
g&éﬂthé Hﬁ)&tﬂ'é 't\RnXT:- ﬂgguéé\na %yl}fﬁpé ﬂggcﬁe %ulé%g stuﬂalﬁg Qorri'mﬂoﬂemsmg

smalbrelumes ©b liawd pawalpnthe m@ﬁﬁqaéw |psocg$8v§hrrwoﬂu'd'ser (M110S
M&?&ﬁ]ﬁﬁcts)fnachﬁ\e-rhﬁfaﬁluﬁ{ Qf §(¢}S§§s€§ 16P% Spefibd @ LahiRLIBE RY maximum

t he dlaneter 0 he oi l i ntens
P’ﬁﬁ%‘ﬁ%l"Py o6 %M%B’%&“’E a‘?ﬂ“‘ g\”‘iPEEB “'B:ﬁ’ BP%?IPV the man
slulletiadi)thse dytodyodude emhaildt il IBgetvoRmed @f emulebna'Ehet duaptation could

ta‘é@tlrévn gr egfaﬁilhrﬁ_fgrex;%(r)lgn%n ail %grs% L%ﬁﬁrﬁgﬁsypelrrye%{ i the resultant

évulsiph entil & pPeparetibn wes agwsd With pil gropletstah Merewrnﬂ d@ntem
z average dianeter ZAD by dynam c Ilght scattering

(PCS- Photon correl ati on ectraoscopy); this 10 net hod
5‘0‘?{1 ol Brivatererpyigien, tth%oﬁbél"s/)ﬂi“%@?rsﬂ%' di beqie,an(asegus carger- The
bqebud EfrierMAyaedfoPStaniple; phésphste Ibafféred valing. t he
cumul ants al gorithm These values do not require the
know edge of the particle refractive index. A second
Refanably theooikiaivetdradnauldidre sybteame biethe giredeint ingentiod rrape et small oil
5’%8Ig disd .PﬂtrFH %ﬁl@%n\mﬂnesﬁﬁ.{gy t&&roﬁfe?ﬁzéy will bé Biths PAhgBY20 to

er al gorit
750 nm, more preferably sizes from 120 to 600 nm in diameter. Most preferably the oil-in

water emulsion contains oil droplets of which at least 70% by intensity are less than 500

nm in diameter, more preferably at least 80% by intensity are less than 300 nm in
8
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or NNLS, or the automatic "Ml vern" one (the default

al gorithm provided for by the sizing 15 instrunent).

Most of the time, as the particle refractive index of
conmposition is unknown, only the i j

&'&? %8?7 ion is taken into considerati on, ang%itrﬁgf‘do’}/%ous

necessary the intensity nean originating fromthis

diasieter, hidre @refer@ply iablkast oMoy DtEnsityudrari the rafgel of 120 to 200 nm in

dﬁﬁéﬂﬁr enbodi ment of the invention there is provided

a vacci ne or inmunogenic conposition conprising an

antigen or antigen conposition and an adjuvant

FREIBIPSoblePdize, $ 0 MM rhetbN dcRdifY fo thé‘pr‘é@érﬁﬁnv@m&n% Qloerﬁb‘}dmtensnty

optional ly one or noré further. inmunosti nul
B &6 SQUeral Wvs of deteninipg é’fﬂﬁ'@mS‘i‘?’ %Wﬁr‘?"s‘EQP'?} size_by, igtensity.
MtendRy BhAedstdidl 1y el of alsiding indthurid@nt, stitatiip b dyredntic (ight scattering

4 | sifyi ad]

St A Db e PR agnb G PR Villarh ittt $568ks. A
detsitedi e dbrerisegiven ih fExample i it2h Arfirss whssihiiliteis tto détermink tbe araverage
agﬂi@fé? I ZAoPBy g?ﬁ/antléj méﬁl%a&ﬁﬁgf(b&% fb%n(%'rreréﬂ&? sp?ctroscﬁ)py) this

ditional

E\‘ﬂi‘@é|aﬁ*é'ﬁ?"q"h@'VSOh%lﬂP'M%ﬁﬂfs"dd’Pﬂ%siPPl)oﬁ"fbb‘fth &hafAf and PDI are
EAEIMtES Qfih GRECUMuIHY Slgaﬁiﬂﬂnt TR&YR| vafdh e ot $eq©fre the knowledge of

tl | I th
A5 "eERIFT I"IFeIA SRR e 10 SAPUEB R FPBRIE Flthe of drole

by detprmising theowtiole, partigle slzeAdistribution the lahsthén algoritting reitbér, theGontin,

bPiQNDé’ tr tﬁ@%ﬁérﬁ)@% %lvgr%n Uﬁé &ﬁ’é h&glflt Borﬁﬂrﬁ% owded for bP/ the S|2|ng

gl ucosam ni
rne@emrtb)r Megloofithe tlrne. a@dh(b particle eafeactivedndaxfof alcpmlpbx compos'tlon is

BR@HRA S Ih@%teﬁsh? ReHgeHeNls thl?enant-SQ!ohsﬁérKﬂ’onr Sﬁ@ ﬁtn%essary the
E'?ﬁ‘)m st i'n particul ar an agoni st of a Toll

sihomegnorgiseinaron By GOSN r ecept or 2, 3 4 7 8
or 9, or a saponin. It is further preferred that the

dj.uvant s sten}jI conprises two or nore adjuvants from
ﬁﬁé—%@@@ﬁﬁgﬂ—@!ﬁb. i nations preferably contain a
saponin (in particular @21) adjuvant and/or a Toll

|l gefurfh%F %gltbgﬁlm%nla&at'hg%veﬁ%hth%% é%m\h@d 2 rva@cnr;gol)rl imrhdgenic

recpet or agoni st such G cont al ni
ForRAstion |Cﬁ'i]sz!ﬁ"lﬂr§n antigen @b Attiges semgesitiant aﬁérama@f\/@m gqnposition

S&Wlsl?l?ta'n(?ﬂ% ﬁ@t@pérh@@itoﬁ aﬁ@@ﬂl&hé‘lly(dtn@ oPﬂ’foFé fukthé@imkdaAdstimulants,
ke rec or oni st _suc ap

st aPE ol e TanaTuF ey (. T 1R 210 peBBgeane Bl B8~ 1 mg

tocgand osiuch mgendRifliRy agentan al kyl gl ucosami ni de

phosphate. I n an enbodi nent the additional adjuvant is

a Toll like receptor (TLR) 4 ligand, preferably 10 an
lgens embagimentdke adjuvant gompesitionveomprisespan oil @nd avatef emulsion as

GEYAARROERART Ml a fLitiRr ‘il,mﬁo@Fnefmﬁéf ac’j&ﬁ\%ﬁ é&ﬁ’do@ﬁlbﬁ/ mgéfurther comprise

Deacyl at ed nonophaoshory
pre avmoreaewt'%ﬁﬁewu‘ﬁ%% o ﬁ'ﬂ'@l‘f‘é’? lIWL“E r )In @/f“”her embodiment the

SjaveaBraohipekitiore dptiodalgi €athris®Prdrie  oANMbieC @daifishal adjuvants or
E“ﬁ\‘frrb%gtlﬂﬂl’] %§tgg%tﬁ$q8§élfar]&/gr%h_responses with an I FN-g

The optional additional adjuvant is selected from the group: a saponin, lipid A or a
derivative thereof, an immunostimulatory oligonucleotide, an alkyl glucosaminide
phosphate, a metal salt, a toll-like receptor agonist or combinations thereof. It is preferred

that the adjuvant is a Toll like receptor agonist in particular an agonist of a Toll like
9
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15 can be produced according to the nethods discl osed

in GB 2 220 211 A Chemcally it is a mxture of

3-deacyl ated nmonophosphoryl lipid Awith 3, 4, 5 or 6

%ﬁyhﬁbﬁgrﬁha'ns Preferably in the conpositi@ns 7060743
e present invention small particle 3 D MPL 1S useJ

Smal| particle 3 D-MPL has a particle size such that

reicepraly2,[8 457,68 ot &-drial dapomiol tihisdfutier preféired2fdtrthd adjtent system

B R R0k 5304 50, QAR o conan

grponipgin m;’scwﬁ‘r QS23) adjpvant end/aoaut ot fike teﬁ@rDJg'h'& agangisuth gs 3D-
ﬂAP@g@rné %ﬁ Ilké r?f&édéfﬁr@ ag@'h’ét &‘JQE dsi &My c&rﬁamt%ﬂ‘nunostlmulatory

[ 2-deoxy dodecano | ox zb
ﬁlg}pp%qqg? chgr prﬁf%rgamg '"R I@_qu:omprlse a aponln (in particular QS21)
HEDP R NS iEceptdr-4 afdinist-stidttlad @xupair @dammaflcmm) and a Toll like

| noéta %né%;%%%%@%? algg' BP(;%S% mué)e awsd[s) I'?attg.)’ (VO
- 3-[ (R) - dodecanoyl oxyt et r adecanoyl am no] - 4- oxo- 5- aza- 9

n[éd‘ﬁgd t the additional adjuvant js a Toll lik tor (TLR) 4 ligand, preferabl
ri] &ffiodiment the additional adjuvant s a Toll kg raosptor (TLR) 4 igand, proforably

?w@%@tembrﬁfsw@tdeﬁ\ deyigatiye” pasticylptly armnov@wb%umd ﬁ 8( more
pivtiduatly ey BBd moASphosRdryl lipd-Al (3 — MPL).

- dodecanoyl oxyt et radecanoyl am no] - 4- oxo- 5- aza- 9-
[ (R) - 3- hydr oxyt et radecanoyl am no] decan- 1, 10- di ol ,
30H-MRd isoaeaiiatid osqdrabe tra@enfdk Wh@bh@lmnémtﬂdﬁhn(e\mmoglcals North

gﬁ/ﬁj%lé?n@ é‘gnl&ﬁ d%ﬁoqgs/ 86%2 f églgrggéc;rﬁgggwﬁf{ ?nG%Klﬁggg’ h%%ﬁotgpe It
parrolsepwadwd (@pcgrding mbh medhods [disslesat i B2 40 2! A. Chemically it is
m%%gﬁ3ﬁéa&ﬁ%ﬁo%%ﬂgphﬁ%ﬁbﬁ¢$§ﬁsA fviath @r$W6ﬁ%| £y128d chains.

are also disclosed), eutic
5@&%&'&& the ggmpesitions R@b§ pé%seaf @m@% §melh parﬁfée %QBMBL is used.
Seak pAfitls 320 eMPL Rds aganticikt size suth tisadnemay Be Stefé-fitered through a

G ers SSet rgperaine aes eoerie egastions! FBLgBL pPlcaon No. WO

s4aptiaag Synmlem adrivathgs ro fipid msa'etlhbwm @hd THoRght to bBAMRO%L agonists
b, Lo lRiafgo30- %) are, Tor examl e

I'ysacchari de fron1gran}negat|ve bacteria and
its derivatives, or fragnents thereof, in particular a

omi7i OX' c dg Hé’cﬁ&JSV@[ZQi‘eo%QZR ?3@%&&%3}% &r%b&ano&h%]-*o-

sui t ab agoni st_ are: shock el n
U@Sph@‘\? p- '?@'UCMFQJ}OS%? [(Bb?ﬂ@fpmﬂaﬂﬁ%ﬁn@wﬁmm}w -

?M@dpwaamwdro@emgwé)d(m gsvemre?n sul phate

ragnents, fibronectin fragnments i bri nogen peptides
and b-defensin-2, nuranyl dipeptide (MDP) or F
PMO29ai DP (8S, 196R)pH3--HRPdydeszmuyiokitairadeicantylamine]-8o-5-aza-9(R)-[(R)-

SR R oS50 45,1 s Bindpadl cwoso

1643&1parer WO 08108620 i onari ly conserved
OM 197 MP-Ac DP ( 3S-, 9R) -3-[(R) -dodecanoyloxytetradecanoylamino}-4-oxo-5-aza-9-

[(R)-3-hydroxytetradecanoylamino}decan-1,10-diol,1 -dihydrogenophosphate ~ 10-(6-
aminohexanoate) (WO 01/46127)
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bet ween i nsects and humans. Ten TLRs have so far been
established (TLRs 1-10) (Sabroe et al, JI 2003
pl1630-5). Menbers of the TLR fami |y have simlar
{)5&%‘* Hl ar and intracellular domains; thq; /EP2007/060743
racellTul ar domai ns have been shown to have 1 eucl
- rich 20 repeating sequences, and their intracell uI ar
itrer i ThR4 Hgamds which araytbe ubédbarerslkybGlatdsamivider ghosphatesqAGPs) such

ta? ‘ﬁwosé‘%%éjl)sge‘t’i‘ﬂrz Wogs%oésféccﬁms?sﬁoééb (éﬁuess&ﬁlr ﬁ%ﬂaég&{ & AGPs are

@l§p| dis¢ipsed).uar n@ava@c@utlcaﬂy eqmceméble apaligepf AGPs as disclosed in

@F@GWbegomﬁﬁdﬁsaﬁe TUH@S%(&% aRd sbhé 8t TLURA! antagonists. Both are
pithelial cel . The intracellular domain of the

ﬂﬁﬁﬁmd%HePﬁﬁéP§€9WVWW%h the adaptor protein M/dss,
whi ch al so posses t he I L 1R domain inits cytopl asm c
ref 0 activati.on,of c
e Wl TSR o S BB bR Poy Bl iouon e
(Sdbeeeset al,sll éﬂ@:bmﬁ@ﬂ-SbyreTmR eaarnple dipopolysadtharideirom gram-negative

BXAERS SALHs Qér Nsi:rsfréd?n & thereb¥, Qﬁ?aﬁiyl‘ﬁs} Qﬁﬁm&icgﬁﬁvatlve of
lonO

resentln tic cel macr o

éF%)(SUCk\@ti aM*? raétﬁapuTﬂ-Rcage@fsqage Was%hoﬁ'&P@?@beSP) 10, 60,
Bbrwgls érm’o Eh&tér@fﬁ#&emm n?ﬁmr@.bh QANgs¥acchafldébe Repdrbn Gulphate
I N

uction tor oki nes suc
fgomers, 3opBirBdAbm e, Priatsensapies and p aeBs a, ey gertide
WEB) orefe paptairs ©f chispifatorg synditiap @isusofn ergoembddimerd [thd DL lagonist is
?@ YYosts are common to several TLRs. TLR
agonl §ts arée predominantly derived from bacteria or
viruses, and include nol ecul es such as flagellin or

b@lﬁﬁk%rﬂeéé térb&ﬂﬁ%‘% 8@@@“[@%&6&5@ rec orlsle\)%tlonanly conserved
2008/ 043 74 CT/ EP200/7/ 060743 B onj st

ReRen IReta AORHm AR Thn JLRe B %0 B beanepispisged (TLRs 1-10)

&sw dtiangl 2036@63055) Mamsu.gh)f meﬁtLR fammeé\)elsnglapaithwwar and
ILrect

Blraee St R oS fona B o ol P pyne -
apeaﬂing sPhuetoes apd EB0- |6tyacemllarrdoanmsiae& simitdrdd theeintracellular region

of fer in[eéggl%ﬁal Plre coceéﬂ)tr rlg.%j ; %Eﬁfll[e‘ﬁé Srdoxgh L'ggegoélﬁé}é“t%ﬁy among

are us . I'T1 ona I nrmunost i nul ant
imnaune eellsl and; A ﬁrus@ls tineludingevaseylan ppithelial qelis, a@qmcstﬁs cardiac

fv?{)cy-fés%d lﬂibs??\al epithdfial @H&Tﬁé}ﬁg&éf@lar A 6f tﬁgtFQﬂs Hﬁﬂhteract
esent i n i Qn a use

B ke3P o OGRYSHTES doa Porea? el FLSpBRE dn hs Sioplasmic

tdgicnyighdiig. f&-NF-KBabiivatdoredf oglokindd; tlﬂ@ﬁ)@di}ﬁl}ﬁ&'ﬂﬁ}ﬂd&)ls one way by which

SHAAP s WS AORRSENARECHS by SRS B e 10 co

yps awplaatae@elmwpetmgu q&&s(eg [dewdritic pellsnmacropiaghs efc).

nDdulln Nycobacterlun1tubercuI03|s LP;

f‘“t!?@on( ‘% 3%%1? 'lt'%n stfﬁ{bg)(%)‘w %WR ﬂfrpvq{y ﬁ'}el %\aﬁ'\% ,ﬁ)qglgg t matur(atF$on of

aaaimﬁélyéﬂk drid pMmUefbrmfmﬂ@&mtalrtﬁry ap@mnds&nada@mm Research carried

o B8 rodhon i, 5 meodtse MBRRLlyPreof gosid sithbugh some
egm‘aglh aencgmraonT Ld?sa@casttRSJ FLR sxgdnists edre ipsedomirabthe derfved from
b&erla" viluses, and include molecules such as flagellin or bacterial lipopolysaccharide

(LPS).
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signalling response through TLR-2 (Sabroe et al, Jli
2003 pl1630-5). Suitably, the TLR agonist capable of
causing a signalling response through TLR-2 is one or

20 | i poprotein, a peptidoglycan,
gﬁ%%%%%%9@e fromM tubercul osis, B burgdorfePE%&#ﬁkha%M3
pal I i dumy pepti dogl ycans from speci es incl uding
yapmlagomstc iiSisameaSy comparieai which ds capabiks of wausmg arsignalling

qsse t%hq‘hséf rl'lﬁ s%ﬂglkﬁ})at%v S.Erle? as a dFFQ& |I8§nd (quﬁdﬁﬂegﬁl through

ence Tact or
bq@n@t@g |onend¢genouande@gﬁmmgmddﬁam@agt al, 2003 pe30-5).
alternative enbodi nent, a TLR agonist is used that is
capabl e of causin gnal | i ng response t hrou

m@oﬁle( empdEeR; ot na&ira'm@twe 8gom3ts oS[kR 51819936% Aig used as
dptidnala@aitibsd] intragratirauladts.C BhksieRGula irRiuga dut BreChot BRIRIS @gonists

gL T RE R 2cia (Foly 100, & ol ecul ar

nucleic acid pattern associated with viral infection.

ﬁﬁor{éqerﬁﬂoﬁhé rd?%ﬁéf ¥R s SRR GH Tl_eh %ﬁlé@ﬂé&f thbtslsLan%gble of

i's ca causi n
pwwagaqsmaﬂms respRpsoBraugh %LR-UﬁSa we Pt @h g0 01630-5) Suitably,
ﬁél'ﬂ_ﬂtﬂg\émsi &padib Bf caaeiRg bfstgnﬁlﬁ;ﬁ@#éh@orﬂé tir8uHH TIR-Ris selected from:

T"%@@?tF‘? ﬁs90prg§tﬁ{%ﬁr@§s),ame§&?§g{q€l§ mg%g,dﬁ?ﬁ%h?ctergjrq-tu@erculoms LP;
842,6+bis(palritaytoay)-(RHRE)-prapyl)-dppdiritoyb (R)€Gye < 8 i8ere(S)-Lys(4)-OH,

BhRIEL o (BTRREETE: MCA icd b el e lorflnug o pactera
fropratge a0y Pemd 2 fom Beoalashurgdoabl e of causing a

S|gnaII|ng response through TLR-6 is nycobacterlw

popr .ot ei n, acyl ated LP, and phenol - sol ub
woam"ﬁmam ?'HE?d'ﬂrﬁrne aaﬁ%agp@sta\seuse&e@etr lsb{é‘i‘PaP'ﬁ of causing a

%M%%B&)ﬂge tlﬁodgh ‘altR-al(Belﬁngtet @k Jerbaslpne30ts). Suitbbly, the TLR
able o

S5t Rhodtle BEEsindcs sloPalfifhRRpss iy 1LR £l gne gy more of o
BRpBte.aBpelloghBant @ badterial lirop@itide frgoM tyberculgsigh [Bebusgdorferi. T

gié"rr]bg'r{e] tl&dr?gfég*ém\ﬁgl %S&%QNA Bludi hgor | ;Ehly-[)k&ch'a}é%gélhﬁcgelchonc

asidg. @@an@umlcmygjst Nglﬁgerlmpogng t@gten@lrflngmlae, Yersma virulence factors,

CMvdains %é&ie‘s%@erﬁ@é&}}ﬂmmdan@iyn%@éﬁ et gé’é%tt hereof. 1In
one enbodi nent LR agonist is i m qui nod.

Furt her TLR7 agonists are described in W02085905. In
mnaalditematiel ¥@bedihet| BETIER agodistRsagsedi tht isscapabld dfhedusing a

R BB R vERU FERD R P 206F RARDSY SEBK e R

FgRist agmles@f caagingh elgoalllngaraannge thregh AR lsgiwég parded RNA
H&RRKQ hor TAdR rﬁ)slnﬁz ;ﬁ)ly%&lﬂﬂ]l@ aSil f(ﬁ8|9| 9@), F\tholezufaP HREY - ackipattern

I m dazoqui nol i ne nmol ecule with anti-viral activity,
%ﬁoc'éwﬂﬁﬂhé"‘?'é@?‘a'e'i‘ nmod (R848): resiquinod is al so
capabl e of recognition by TLR-7. O her TLR-8 agonists
t hase. des bed in

%i'b(ﬁfﬁp?f%‘o%em oée mentnCI Jf’l_qf agonist “is “use rt'hat 18 capable of causing a
signalling response through TLR-5 (Sabroe et al, JI 2003 p1630-5). Suitably, the TLR
agonist capable of causing a signalling response through TLR-5 is bacterial flagellin.

In an alternative embodiment, a TLR agonist is used that is capable of causing a

signalling response through TLR-6 (Sabroe et al, JI 2003 p1630-5). Suitably, the TLR
12
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I mmunosti mul atory ol i gonucl eoti des or any ot her
Toll-1ike receptor (TLR) 9 agonist may 20 al so be
used. The preferred oligonucleotides for use in

or vaccines or inmmunogeni c conpos
Sﬂ%ﬂ%?§é§ﬁt i nvention are CpG contai ning bEh&Bﬁm%&mmw
ol igonucleotides, preferably containing two or nore
B omist | @@hmd e%fq%asmgt af sigrtingr ebmuhs® ythugh eRLR-6 tidirregobacterial
: re ref.er r u
Bt 90t G it hontksoufle UG FufiRl FE, onists are
@mribafdenmm()QGMG@éZ The CpG ol i gonucl eot i des of t he
present invention are 25 typically deoxynucl eoti des.
In a preferred enbodi nent the internucleotide in the
B Py itamRie: pRBodimenth 3s Pifd raganisthisodged thal ispgnable of causing a

ﬁérr%a’@hpbnae mlrreﬁgvhvl.mvrrseabe eband; 20ed bmmqb Suitably, the TLR
ter an |ntern

%E R FEAALE 2 EyAaEn SPMBInS PR BIRCONT 5 7 da@dtanded RNA
@sRNA)) tidxerismpe auatdsinei ranelogue natampesitidnsgd¥icaérgotGdlesr an
W\&% Q&.%&.ﬂeﬁ %ﬁ{) pg(?rlﬁﬁg\géttrggth otk A SRe oMBLARE R, thFI'LR agonist is

onucl eot 1 des or
wneusrpn@ rF@thrrTLBateeowte atﬁe@@mb@g@ WRP0eR#598%6, 153,
US5, 278, 302 and W95/ 26204. Exanples of preferred
ollgonucleotldes have t uences

.OW N e
dfewstivep prpedinty 2 23 érgﬂ"'ﬁ%ﬁslgﬁra e Rogatie 61 causing 2
egﬂhrrfngadspomte nrrruwghevrtnwe(slabmkages JI 26030p1630-5)( SERblyDthe TLR

Pl e 8 Pt tgpaiiple @it B IR LA sl sl dpd ra

(AERRNBD ammmothemmwreowm agti-vicl laciiyitg,( 'GE@xample resiquimod

PQEQ -g a%eagﬁe %c@ro% T%ﬁ__(lf'l éﬁr?%ré%ﬁ_ ( cﬁgtsdfwhrch
2996y us@-' egh?%‘j—‘@sf@eﬂl@‘g 84814685 ACG TTC CTG ATG

CT (CpG 1668) QIGOG(SEQIDNOG) TCG ACG TTT TCG

oo SRR 0 el AT PR Sy 8t o

alsovie used hdthe prifeyredh aoligonunieotiviee (foe e arh adiﬂlvemts qasvageines or

mlfr&)ggmé c&rn&%sﬁroﬂs oprg 8%&&“&%%]5 b! &)% 6I’gbﬁ%otldes

resen nven be synt h srze 5¥
pisfemakly Rmmng WQ Remare drorojﬁoﬂdeﬁaﬁprneﬂfg éep@e &35 (ppst three,

QBFB’S@fe?JHIJ At leSH SR dP'n"rd}Q mueb&@bé dﬁ%é’@hoﬁﬂs%\’@ﬁtbﬁﬁé ﬁlﬁfVeotlde

utilising _an automated synth 8 Accordin tﬁg 0

fleverthy 2 FuBRineRHeotide e %/?o‘f rﬂonr&%?ﬂs' &3 ofi tagPe pntion are

Q@Rﬂsllyl ﬁé@xyﬁﬁbleo‘#déb t i mnal piefommed osmbadithentt thehintamnucteotide in the

| ected fromth consi a_T

Bl foton RS meihBee. 3 it Jteflabn”a pisghopoiioate bond.

algmglsmhoﬂradlsstagm sther mtamnle@trde@omswre vittia the scope of the
%ioﬁt AlsB |ﬁ@hﬁe§ withid 'Mesécxner Bﬁhg rrﬁgﬂl&h%ﬁ‘e olfondtleotides with mixed

I nat1 on er eof re erred

inaraissldeinkages, Meihogs or Pfot“FFé‘gp PRaseherothiogien piggpugieotides or
Ehtsdphdrodithibatd &re described in US5,666,153, US5,278,302 and W095/26204.

Examples of preferred oligonucleotides have the following sequences. The sequences
preferably contain phosphorothioate modified internucleotide linkages.

OLIGO 1(SEQ ID NO:1): TCC ATG ACG TTC CTG ACG TT (CpG 1826)

OLIGO 2 (SEQ ID NO:2): TCT CCC AGC GTG CGC CAT (CpG 1758)
13
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derivatives. Quil Ais a saponin preparation isolated
fromthe South American tree Quilaja Saponaria Mlina
and was first described as having adjuvant activity by

et al. in 1974 ("Saponin adj uvant $cq/Ep2007/060743
%Z&Q{%%r di e gesante Virusforschung, Vol. 24,

Springer 20 Verlag, Berlin, p243-254). Purified
blLEgDrB(SEA) Iof NOX3): IACE BAT SADEETC IGOE GEE GASG/GERIACC ABGch

G SIS D {508t Gt s o
QEBUGQ[MSE@M NQ:8)s e AEM%TWY-:T%T@Z@DG 681 is a
eRics 8lsEans Nlbﬂs) 86 iacefr pos dus betikcod GQ@bblsabei)

saponari a Mol ina whjich i nduces CD8+ cyt ot oxic that
Qlsrpative Gre ofigonpiclectides a3y COARATS X9t PPEED SS\‘FH%"B% 08 in tha
(R 16 Encoiseduentll Riektiems od addifmsi mere% iThe tCpS otiginesieotides

&ﬁid H’a@‘é%ge%g'tﬁt |Iav2e\éﬁ nr]t %gg b\e)\ﬁar{tﬁés?z§h %B H&H %ti{ng\pﬁ lnoti'\e art (for
pxan‘lrde rseel,EP ¥h8620).f cﬁmementlunsumuohgoemclmﬂw F’@é he synthesized

Elgrn an W% dsizephere squal ene and a saponin
opt fona are included, it is of benefit to
al so include a sterol (optlonally 30 cholesterol) to

AB&ordi Iﬁuina&ﬁdﬂféraénﬂdalnfienm ih@V\ﬁijlﬁ/ahted(N_ﬁ}_;?]dsmﬁnIfﬂrtﬁdﬂecompnses an
evel i s

patinelsriune gt Pt 45 S TR tsc T SFriEinb e TLR-1

eg@ﬁsi,l b T2 agohistp fTLRIG: agenistj aatliRos,aganist, LR agonist, a TLR-6
su ’tﬁ'ﬁ ?’8 S HHE bé&tlétvﬁ.ﬁ &\%‘F'@Q'i:ﬁmelhat‘dﬁhereof

fimie responses as i nproved
productlon Accordingly, the adjuvant systen1of the

ﬂhtgtﬁgﬂ"f)refe‘f%g ﬁhh@ﬁosttlﬁﬂlaﬁ@ foy u§é3m3fh|e5¢?§seat bt a§ Quil A and its
met abo

i sable 35 oi]: on|n
SexivatvesoQuaihf s a sagosiy A %V&fm H\e%eﬂlr %&fﬁeﬁ%“ e Quilaja
IS@porihﬂra WR/ind aid Qé&ﬁ’r%ﬂdé%@ﬂ’lﬁdﬁmmn@@ﬂjm&taacti\htg\by dalsgaard et al.

Ty P A e ol .5, S
Wadag r@rlmetpa#m&t)he"lb@a@ﬁragmamts af jQWa‘hﬂ"a‘ﬁﬁ RREY lSPIé§ddfy HPLC
Wnlch Fotainfy uvsm"ﬂ%ﬁ&@%t‘hou%é kb n&‘HQchaﬁe@%ﬁCbuu A (EP 0 362 27),

react ogeni ¢ ccor ingly, sone enb
fonaampie S A %Zﬁu@lse feowsses QAR/ARY QAR RS- ?bﬁ@e"aélrfa' saponin
HeﬂveHQrﬁmel)arl@éf @fiafa $porsHy. Molin@whith:iAduees CDBOGytbtoxiaIT cells

éﬁﬁs@aﬁé rcsll z}/qd? %{pg%noﬁ% ?Mtn@q%ggwnﬁ argﬂ§ gtpregerr%d saponin

menorne)abmhelpresentde&oﬂorbed herein. Antigens and
antigen conposition 10 The vaccine or immnogenic

forrmulations will contain an antigen or antigenic
Partiodsi farmuatiana pf KRSR Tohave| besint deseringd Whighuaie pastigwady preferred,

Q%b%ﬁnlﬁatBHéT‘?umrﬁF c@ﬁ‘nbfﬁg apﬁérﬁpgﬁb%ﬁwmb‘il%eresﬁtﬁlene and a

ant | gen or ant | g corrpos cl ée ? i I
3PParg Eetinalh S Zprs inclughd s of pepelt *°(%§9C'H°%. 1573 optionally
fch@lg4tEol) So theefoRniiatiinCds this @Ms at mﬁucmefm tigtoRd level of oil in the

%ﬁuggogs CH‘§L %&n‘g ! o080 egﬁiceg K olsV g mVae ISSJ%%JH reep gm&vgﬁérﬂ €t the overall

lcomfedi oft the Bactiyation.oansl alse quklitative| DE2quantitativeHiBwrowsments of the
F&Mﬁantcmg?elsgéﬂsgé{ss%egg improved IFN-y production. Accordingly, the

adjuvant system of the present invention typically comprises a ratio of metabolisable
oil:saponin (w/w) in the range of 200:1 to 300:1, also the present invention can be used in
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Human) (such as gB or derivatives thereof), Rotavirus
(including live-attenuated viruses), Epstein Barr
Vi rus (such as gp350 or derivatives thereof),
Varlc Zoster Virus (such as 20 gpl, Il a

Z”hepat itis virus such as hepatitis %@3{1;?8@}/060743
(for exarrpl e Hepatitis B Surface antigen or a
delolwal ot the@pisik) ranepRivhich s A1\b 1208:1, byatjoasllyt20st © 100:1, or

E
ég@%&%&&éﬁ ﬁptg{? \%‘gaag r%t\ﬁl,;l;l; 36? rbgéeeff;:(ap gléjﬁm‘? g{éﬁeﬁ@g of all of the
Symponental withva mush (esiucdd ragctegenidity MoﬁlﬂdA@Orsiil’tﬂye sme gmbodiments
ﬂg\;é é’ ki \Sfasﬁutaﬁﬁé 9%5) (w/ﬁﬁﬁ%hé/ tan § of P@E@ié@” Hﬁﬁéﬁ@to 200:1, or 20:1

S VI human

¢q r‘lg@,ésor( p@sta@ﬂg{wqg I_pvg)naljyla S_Egol 80 1@0Pefgrol) lanso included

yeaumt\éltabaﬁ%f §dboblin:skrblla8 \Webeied hafeinlis, Dengue Virus,
borne encephalitis virus, Japanese Encephalitis

Virus) or Influenza virus (vvhole live or inactivated
virus, split influenza virus, grown in eggs or NMDCK

. drosones (as described by R
h ns o $Hifhefi c Shi 915-920) or purified or

reconmbi nant proteins thereof, such as HA, NP, NA, or

Whe Valchie? lmrﬁund§eﬁi‘9 fiRAbLIbfRHS vﬁlh&fnﬁﬂrf an aftigehl 6F ér\t@émé EéMposition
bact eri al pat hogens 30 such as ﬁl sseri a

cARAbIR AT 100 23 MBI BSPANSE BB BHE Haghosen

exanpl e capsul ar sacchari des and conj ugates thereof,
Elui‘qrb fesrglrdl Q@tfg’;‘&ndogn tlg{anq oﬂébsnlioﬂqsoée%/&z ri‘rop'l Bﬁjé 9 morﬁ/I of the

lfmlotvegrislvalr (fuchgsrgag sr ftagmeetsfther@mucipa@p%fhé% nef gp120 or gp160
Pﬂ&ﬂn@én@@g‘ﬁg@ﬂh d), hu%an%?de@‘ﬂrbs%% sueh a8yban %erl\}dtlves thereof or

ucreyl; I ncl M catarrhalis,

I’(’ﬁ@ﬁﬁ’fatﬁsE%WaleﬁtﬂPeFch& %saﬂc&”r-’hﬁP’PSH ber é&@é{ﬁpP@OWP%%rHa ((esp
||-Qmaaﬁsdﬁﬁ|agfg® G de1eatDed th%EUd:ﬁS Raﬁwarsctmlcmmag livesdttenuated viruses),

E@?tﬁgcﬁeq" V"UBZ?‘{C[} a8 ,9§y€do r%ﬁ}ﬁ[\)/ %(Sif% WY ér ce %Ze?s)ée%;WJug (such as
fgpl, érand 1EG3)sor mmmmtmmms sudtﬁasmbpam QB tot example Hepatitis

Bcg-/ répg?rq Scf Q904 ﬁgnvgﬂ\?em dred §¥ﬁls%\ﬁrumﬁé§gﬁt|sa€? YirusBind hepatitis

raper tica, acterium
§p1arus orf fnam @then yiral pathepense @u@sa% PRBEYXQirksas| Besniratpgy Syncytial

Rirtd @6h 85A N 1B sl G Prbteird! or%HW&veNherebﬁm% vitds, aralnfluenza
avium M paratubercul osis, g\1jf el \?6 1. 16,
55, Mealps MrUsgmUmPs ¥iis, Rypen P%P'"°E§ sascar &@Bﬁ
|1B|C} HgiViGis € ey Otelov Feter \umb,aDérfgmé \isnTitleborne encephalitis virus,
oni z rs,, heat -

danrot e, 251 funlela P [hAe e ofnactiered, s, soit
itfleermafvjrus, geovirein @ggsror MBGKcels, ocwhole fle Mirasomea {asadpseribed by R.
E-)Iuc?o{léccweo%%; ‘?gﬂ\#?y S?Z'@ gtapﬁrlﬁéﬂ Br Péclﬁﬁlbi'h%'d?ot@lhs thﬁreof such as

erivatives t brio , Inclu

(HroNPeNAnp M pedteine pacwbmﬁloeff thosieh Va‘ﬁ”\é@sfg "o kAt | pathogens
§Ud:r9§§ Naissepia . spb,NRAIMHS. g%noﬁ'ﬁém&d N.Snerlygiris @drie’@mpl&.capsular
l Sha e‘i&ﬁnﬁn%{ ecigﬁjlvg?l}g% rté‘? g¢fn )transgérnn B)%gd?ﬁgs %poyeel‘rgslo Clgclztoftel'n%a binding
p&mlds)mubmdhebms); 8., pyGgeney|(fobexamale Mmpoteins of fmgmegtsahereof C5A
e
elugting i icataghalis,caigs! ’é]oa@§§| anhgmeli ﬁaéafrfﬁ"ﬁ (fer: G@F@{eéwfha“d low

%wla? %l%@ ' ardﬁeérns R YRMbiRg)e %?detéﬂﬁ' dop0 B.PPertussis (for
i

\BXRMIRIE 8 ﬁ@t'"t @g[tl%slls ‘(ﬁglg[]?{gﬁ% tévegglbereofe fllamen?eous %emagglutmm
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i ncludi ng P. aerugi nosa; Staphylococcus spp.,
including S. aureus, S. epidermdis; 15 Enterococcus
spp., including E. faecalis, E. faecium C ostridium

iﬁ‘gm&@ﬁ‘ﬁé‘udi ng C. tetani (for e_xanpl e tet a)r%giﬁ%g%j"&om

vative thereof), C botulinum(for e
botulinum toxin and derivative thereof), C difficile
étﬂé)iyla&%@ﬁﬁ‘sa flﬁibﬂsé)r B. Cbampettmsumws ®fonBhigaptica; Mycobacterium spp.,
lnﬁtulﬁl\rlrgg: \ét%é? qus:s gf];?,plex ? I%élAﬁ'gs Rchg( '%kgﬂ'&g—ﬁ; M. bovis, M.
terdey M.i edgmt Marmt)lber@msm eMastmegmalis; digpionellansppidinelgding L.

B’:elﬁﬁdﬁhﬂ] %&c icha o§p’pe )ﬁﬂ:mlng EerdioRit B eédlla(fc;r(’&aﬁg%n Eolonization

derivatives er eo Borrélia spp., includin
R &ep@plplle(tp{gp or deriyaives thgisal, h@gtpﬁ@blw;q orggﬁgtwegthereof)
lﬁéioﬁéﬂno&ég%’ Eemhtﬁroﬁtﬁégen@EQ;ol:%ﬁéxar%l@ B)uga t&m like toxin or

le Cs
eIl oD S AR S R, - stB 1 ReTbgip dihotega toxin o
henvmtvels theréof]; iSblgelte spppincludimg B.ustinng, &. dysnmnenaanﬁ flelmerii; Yersinia
h hi .
éEEthtﬁémg ¥, &JHE!%&l?n%daa%rO‘éXde&?(E? i s ? b@ﬁé}@ Y pestis, Y.
smydotuwcwﬂm W/obacterrsaghmmmc(/ﬁjym (Box srﬁmée mvp adhesins
Bﬁpaﬁoaembj el NG, Riopt @bme//acspzn%mambas HHM Sexsarmyshi, S

arin-bindi'ng prote aci S
'6%sﬂ{sr § §’Ef5”t’d’sr ﬁ’é[%ﬂ ISR E‘c'“ 'f’%i FF’B@%P&G"% &isbselagter spp.

Bnplpdlng iH @ylud i(fogexampbsalileask) watafase, vaxasiating tb)hne) Psguelomonas spp,
Q\glhgm nJger %{Sosap ré?%é;h:y{a\élged&u; 'rsgﬁfe %él&o% 'S. aureuhs S epidermidis;

Ody ent eri ar aSI es SucC
Ehtaemmnus i$pp.sipgluding FclaachlingE. Ffaecﬁtam,cﬁ/mimdmm snmwopiu@egrﬁ tetani

ﬁ&pexarrip%cﬂeiéq L& $bxihr argio&@i\/étlvgftﬁ’ére@f)( Wﬁjll%ﬁ%for 3armpBotulinum

Ent anoeba including”E. histolytica;

t@éﬁe%ridaderp@twe rh%qoadudmgdlfecﬂenﬁqur@@mp'e ?'P?E‘élhfas‘@ﬁ'ﬁs 4hgr B and

P@ﬁ%m@b 'ﬁﬂa[gof) Batifds; spf, %ﬂﬂiﬁgE’Bnthrabﬁqioﬂd*dmﬂalé?ootulmum toxin and
a es ncl u
A NaNsR, TR prieBREeriun apop. MRMANG O iieaf s exemple

dipitheria tadnu dndh glefiivativesa dhenedf); sBor@ﬂé]lspp.stlmmimgoﬁ ,burgdorferi (for

%éb%d}r@b% %sp&aﬂﬁé’/f“u dpp%é é’egrahmgfo fe&g%'é?%g{“o@gﬁ@ GbpA, DbpB),
Bppfzeliii(ioe |ees@mplg @pAnSsPer Rap’. D)1 8. mezms/(tmsmple OspA,
Bsg¢e, Woﬁbgﬁpy%err@lﬂmﬁlbﬁlé QBE fﬁf:lu&ﬁ& Eore@ﬁﬁéﬁd the agent of the
I nvent.i on y‘y be used axl s or é/ E'y

b ranisyvlestuess s, FpkeisRo ot RESHISG, & ckplsls GUAmydia sop.
mplaamé icc t@ﬁd)n@tl’? @fbgmmwmf iNeparin- lﬂlﬁbﬁmggﬁrllib&aln_sﬁ CXgneumoniae

re err Cl C Al ens 0 U oSl S _ar .
BoreSBRRMONES hobdis B HBeg). QpskAET SRR o fgiuaing L
Diegrogansl TrelBiemandppCinciudihg T CafidymNorEampleis) rarePpuergnergbrane
bfeinsM T, hy%bﬁurq%ae s@héﬁa% %Fhém,@d i &Pas%@&lgah% modlum

variants thereo re at east E_re era
fRAyipdyting Bsfalgipaym;  Taseriesin $iPs 'a%d"fsu geraffer sxample S4G2
bAGGETg37); BnintdebPE Y. ahd&fhg £ Ufdtslftfa Bablelid 8pp., including B. microti;

OB Lo i R 51 et Losmanis s,
DENEiINg L - Wgjbr Phé&lRqcydtistépp DiRdluliihy A Yddinii; OBcbamdi@)s.spp., including T.
vaginalis; Schisostoma spp., including S. mansoni, or derived from yeast such as Candida

spp., including C. albicans; Cryptococcus spp., including C. neoformans.

16




10

15

20

25

30

35

Most preferred antigens for Chlanydia include for
exanpl e the H gh Ml ecular Wight Protein (HW (WD
99/17741), ORF3 (EP 366 412), and putative nenbrane

32@%05%-/@3(7415 (Pmps). Ot her Chlanydia anti 96”%(:9&:1»5&'?/060743

ormul ati on can be selected fromthe
described in WD 99/28475. Preferred bacteri al VaCCI nes
oaﬁipbé;imsaﬂtth@@raedeuhi/emdm fntay rbeStiseripfoo thac prophyiais, or therapy of

S0, BB SRS BRI S oI, oo

pntigees.n anti gen Pneunol ysin (Bi ochem Bi ophys Act a,
1989, 67, 1007; Rubins et al., Mcrobial Pathogenesis,
25, 337-342), and nutant detoxified derivatives

Otfeer @tﬁfer(%pegm adigens fopld tiberga/oya pre fog gxamplsy By Bataedb HO, Tb
Rass, enbeaJ1 ERCT, DPY, mnmsLsenmlwla@erhsccter(wmgta/sfmemprotems for
17 SURBRAS BB Btk ¥ oo, o o A5t Rl 1 281 o
prferably threenpolypieptides ot 4. hsherdafpsisRBe fusedingd a lafpepdotein. Preferred

#dsfb??ﬂ%lﬁézd&g%gzé%éj:%g? VE‘P&M ﬂ'qﬁ @V'nﬁvg\ﬁ% ‘ééﬁm -DPV-MTI-
MELmTC a7 0 (Rs HeDEVABAMSL, D&HVVMT P A TR EBVAIT (WO

SusiAmg antigen are well known in the art and include,
inter alia, those PreSl, PreS2 S antigens set forth
descri bed in European Patent applications EP-A- 30 414
64t prEféfréd Gidfigens #6r, Chindlydi# intfide 4aHexampleothe Higle Molecaldr Welght

BBE5 k5 105 BT, SRR 6P 3008 Sud BRI Bpprar rons
BmpnsQthr Chlammha @otigens qf mheavafcmne firrmutatitro darh’emsele@tﬁé from the

%6148 g 8lbResAf the invention conprises gD2t
erginn ove 3ef| ned. 35 In a preferred enbodi nent

of .the presgnt i nvent i on vacci nes cont .al ni ng the
PPe’*!érF&EiCbac%ﬂhIWé@éiﬁes%ﬁ‘mﬁséSéht@Bﬁs @fiNed!Boh \SBptbEseeud §p®, including

P id
SOURR IR oA PETIEB SR ST ERalng b ayigpteins) and the
getdin ahtigenr PseufideinG(BlacheiR\Bidghyandttat 18895 67, 400T; tRubins et al,

E&a%élrﬁ%ﬁog{eﬂés%s %nlsjgl? I3@2)f Ghd CtﬁutXﬁtC toﬁ% rlvétwgé/ Hsreof (wWo

rticularly pre erre or s

/AP WL PP/0pB Hythercpreterred rba@fhrea* Apeoines @Oma%%?ni'@ens derived
?r@rﬂmée‘hﬁ)phrﬁlsLs]a{np lirfiuRiing H aﬁ}ﬂ:eﬁib‘él pe BT, HoRit b@%a@@rmrmmnﬁe for
one or _nore antigens Sel ected fron?>

Gl OV, igh rbeciot weihsahsenon , Evpin L S ElSoten .
bod fimbeh ahd Sintbrin ledived peptides (UL BB43316d) 6c muitipld ¢apy Werients or
B‘ﬁl 26277 %nd 5 prot ein D(1/3)-E7 disclosed in

5@/T6§9% TG A preferred HPV cervical infection or
cancer, prophylaxis or therapeutic vaccine,

@@mﬂ%st SrRRpaRY chcb Shti é@ﬁ\éré'“\ﬁelplfnom ifAka88AS include, inter alia,

Parti cul ar preferred ant i gens conprise the
those V"ﬁﬁ“o?'@%ﬁ§ angigens sevforth deseeibedhiniurgpean Patent applications EP-A-

414 374; EP-A-0304 578, and EP 198-474. In one preferred aspect the vaccine
formulation of the invention comprises the HIV-1 antigen, gp120, especially when
expressed in CHO cells. In a further embodiment, the vaccine formulation of the invention
comprises gD2t as hereinabove defined.

in a preferred embodiment of the present invention vaccines containing the claimed

adjuvant comprise antigen derived from the Human Papilloma Virus (HPV) considered to
17
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15 a protein D carrier to formProtein D- E6 or E7
fusions from HPV 16, or conbinations thereof; or
conmbi nations of E6 or E7 with L2 (WD 96/26277).

ely the HPV 16 or 18 earl rotein
@lﬁ{)%ﬂﬁ@/bh’)ﬁ y y p I NS &%9’/060743

e presented in a single nolecule, prererably
a Protein DO E6/E7 fusion. Such vaccine nmay optionally
®e rréad'onsublaaoreg';érhar warts (HRVh6 ks HW 1 EAng roﬁteei)nand‘ therhIFHPviruses

r D -
prapRitie B ettt e P WP Babdahel O o
fusion protel n. The vaccine of the present invention
r
A bpRpl BB SR AL g RRH Lo comore
%@&twesar@rfw%ﬂmmfnnﬂawﬁ&g? o BIEe wt'gevﬁeseg?fé%deﬁﬁ?m the HPV

ipfotend EDEZL B5tEBE7Q0NBRd B2 antigens derived from
parasites that cause Malaria, for exanpl e, antigens

from Plasnodia falciparumincluding circunsporozoite

The heishprefeBeg fartneiofi fusioRTESN adsR2E7 BRBClossinn WO|98/8277, and

. _W d protein conprising
?Bét?&s"t]a 3) I yS (%Z rL\ﬁlO%QH%@?{der m nal portion of the
circunsporozoite (CS) protein of P.falciparumlinked

W drdiertd WQerv%ﬁl' fhoectibn tdrecdHceS2presHylaxi@NoO ftherapeutic  vaccine,

Hepatitis B surfac to the surface (S) antigen
gp?%tﬁ’ﬁtmacyl%’"@“% ﬁﬁg% P?g]?rﬂp?"sst ructure | g Zjl scl oged

in International Patent Application No.

PgT Cﬁ?’?f &%ﬁ%& t%l énﬁq@%& cldﬂgﬁge tﬁlbj 'gg@{ pr}ﬁ@lng %6109 £ gn fusion with

priori
Noprgtgm@%mw tqm:.m Pee@gn&séa ar fE7yfasiens fme HPé/ - o gewhinations

Seroior chinBRREIRL Bf Be BAEE Wit 162 (WO D6 /0B 2T

co- expressed with the S antigen from HE&V it produces
a mxed particle known as RTS,S. TRAP antigens are
dae@aiveatthe HAVNIIE6N a8 eaMaprofsiis B8 andliB7 myzﬁwadeem&m a single

200 / 06074 i . No. 9
SR e e e SerbPo Eale RBphe syl VagHie Bl BBitgnally contain
&itiser| or keth\E6cand i Tdabtemns fromiddP ¢ d8roeferably Immeéornmfﬂ RroteineD - E6
P MA1l, MSP3,
YRR DEETHSl AoRinTs Prodh 8 EREN B BRdVAL HEES
LSAl, LSA3, STARP SALSA, PfEXPI, Pfs25, Pfs28,

Rhe24échw offthe sen?f rﬁéﬁt‘oﬂ%aﬁaﬂtﬁaﬁg Bmgride&itigens from other HPV
anal ogues in asm) b%g?:ﬁgf)épme enbodi nent of the

ﬁf%‘gér?[efef?hlvérﬁﬂ Aing i a vacci ne wherein the
antigen preparation conprises RTS,S or CS protein or

SR R GoAEH o B8 AT P B g
aativegefrom parasites thet isouse dalappi €9 eeynpiee 2ntipensh &@mt &lasmodia
ffﬂ@g%{);:ngﬁcﬂo@ag élrcuﬁséd#l%iié 'brdtélu? {?éﬁ?rd#é&; ﬁTglisI mgHhe MSP3, LSAT,
16A%efMAd and ERAGRT %r'sé(B)‘HS'Idep’P'PB‘n?Q’P%'S@Po%‘SSta"t y 3l the C-
Q& ab portigh 6ftheVEllmsPbrbibite &@ﬂprotbiﬁ/& PefalciphrGMdinkedhea four amino
;ﬁr@gu lé%l?s §? ppgnrontqiz-lepams su arc]:eaeMlgen %rTRg rsurqgce @‘S%ntlgen of
hepatitis B virus. Its full structure is disclosed in International Patent Application No.
PCT/EP92/02591, published under Number WO 93/10152 claiming priority from UK
patent application N0.9124390.7. When expressed in yeast RTS is produced as a
lipoprotein particle, and when it is co-expressed with the S antigen from HBV it produces
a mixed particle known as RTS,S. TRAP antigens are described in International Patent
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i mrunot her apeutic treatnent of cancers. For exanple,
the adjuvant fornmulation finds 15 utility wth tunour
rejection antigens such as those for prostrate,

| orectal, lung, pancreatic, renal 060743
S@e;}ﬁ%{%%ancers Exen'pl ary antigens incl udegmﬁgzofw ‘
and MAGE 3 or other MAGE antigens (for the treatnent

Rbpll&ﬁﬁo’hnWB?CT/BE%/E%QBAGEbhsﬁéd (Afer WO RIiiii4e6. Alasinodia antigens

L5080, il o B o N\ e o
Glicir@irimi N3P 1, 8AMAboM§P6r yEBReMRﬂw RARG nRARZ: Senyestdn 7RFEMP1,
F%’s& el.%ﬁﬂ E§A§|ST£§?%KL%€I§ER5@|P@£5 Phos Naitd o3l Plas Ges4s/45,

sti1tut t hese ant | gens are

Bisg3@ 20d cthein a@a‘\ﬁﬂ'éPé inaRgemediumusapur Qrgpesbedesnt o the present
FR6RIBA R nhélé‘r& vaeahé Whersh théafnﬂgél‘ﬁpr@ﬁd}aﬁﬂn&dﬂﬁmses RTS,S or CS

car ci no e an s _are
S5 30 Bt Rer AR 23768 bl S 2R Wb o
anock furticdrumidariabaritiganse eitioer or beth rof whlehj miay be attached to the Shiga toxin
P

gréltn n & Sgirﬁér?ceg@'@g{hg;?ﬁ)gﬂﬁoﬁksﬁﬁeoﬁe?gre rréefghﬁérq'nalanal antigens
mmbag;plggteﬁ formg@ngle fromrthe g@@n@p@qﬁ{lpg ofy S@,eMSIfQ;@MM LSA1 or
PSR4S (prostein). Accordingly in one aspect of the
present invention there is provided a vaccine
conprising an adjuvant conposition according to the
They EfBimutitioA anay bilsGDEONtaire jaBC bintblomdot iagtigen bmd deeuseful for the

asng‘) iﬁe %pgg i ren?[}%snta nft ca%%grs ?—'or%{anﬂ] H?hgﬂlvgfﬂ fgﬁrﬂﬁé‘lton finds

enti on provi dés vacCccC
otdmspwnth;mnmUt tejastion amtigegsawchwdho%sfo'pprcsttat@tbéea% rce@mctal lung,

BQAc?éa%Etr@hal of H\QQnorﬂé‘B&ﬁcﬁ 'Ei(embf%ﬂﬁéntu SN6AR RIS MAGE 1 and MAGE

['anoma cancers. Accor or mul ations

8 toion MASTD antigess g H@éﬁﬁamntgéﬁ*e'aagmm RRAME, BAGE or caGE
gmtib&e hd aGewakamil @goe) GurehUOPiHIonS WDIPMTUNOBYE 183 phs BB8-636; Van
it

Eyfi 8, 30 Pieiniprg ol ah Y U hanfieh' RERRHEY tsuomited

t198Ma Oprredle ehalc E19938)5 Jaursa) of tehatioral Rlapserdnsdituie 82.if293. Indeed

I
PR RSl e el wick{ AR b Ry suct BE deRoma, ung
KAfCIRSITR,, Saop ansicbladdel cBCipgR. Qlbeniompomeafia antigens are suitable
Pﬁsg%QWJ Qcﬁ%é of WY pe8& inveRfirEandliféiide, BGe not restricted to

Additionally said antigen rra
W%ﬁ%ec'@@em'ag'dwsr%?qt%ﬁge@ C@Bmafs?%ﬁﬁ?ﬁﬁhaﬁw&% (GA733).
mbeaaarﬁgna@obuﬂomwcc @%rcuﬁﬂ&wﬂﬁ/oﬂﬁ6@&)gen CBArE5018 (prostein).

%8?]%8 E%% ‘Lpe(ing asg?é? %ﬁﬁ'\le H(SII%;elAbOA {ﬂerteng pFé)(l & g%gé |r%fcompr|smg

nocas acCl na
#hedjueant comepgsitiop aca@rdingte tlmnvemlm any 3 tymonorgingtion antlgen In one

%%H&Pﬂethr%éra‘ﬁfugénh?HgFf/ﬁ invention may be used to

protéct or treat a mamma susceptl ble to infection, by
nmeans of adm nistering said vaccine via systemnmc or

V(H“a@ﬁéﬂt of m&tpﬁeseﬂ_ﬁ@&ﬂtl@dﬁoﬁdéd that the RacArRY cdMprisecd tue@ur antigen
t%h:,:" g% qu?'{)]ﬁin}z/a a gr q%ggélé[ﬁggl gung dancrgztatllrc?egrgalt 8\paen%k "or melanoma
cancers. Accordlngly, the formulations may contain tumour-associated antigen, as well as

antigens associated with tumour-support mechanisms (e.g. angiogenesis, tumour
invasion). Additionally, antigens particularly relevant for vaccines in the therapy of cancer
also comprise Prostate-specific membrane antigen (PSMA), Prostate Stem Cell Antigen

(PSCA), p501S (prostein), tyrosinase, survivin, NY-ESO1, prostase, PS108 (WO
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routes; or via nucosal admnistration to the

oral/alinentary, respiratory, genitourinary tracts.

Al t hough the vaccine of the invention may be

Wo‘ﬁ% sheed as a single dose, conponents t%&/i?fooﬂ@&im
e Cco-adm ni stered together at the sane tine or

at different tines (for instance pneunobcoccal

S&60367), RIS E; CABEQHABGE. Aduditlodallyesa@camtigersinay lesla $8f peptide hormone

20600

e T T T e

afshpr el Oy aminp racic mngmﬂptlmlusg@brmimav¢a§me@f oft |any ﬁ?ﬁ?ﬁ@s or in

InsSRRsRStdi.th respect to each other). In addition,

t he vaccines of the invention may be adm nistered I M

for primng doses and IN for booster doses. 20 The

vaddigdtionof protein antigens in the vaccine wll

ﬁ;ﬁ%yacﬂp&pé%ﬂara)}lop%gf%arerﬁﬁg ﬁnmuqibggrq% g(érgr eflt% %\?\f %e%re%ggt’ invention

may t beausada ba iprededt aom, trea@usbjnemrsal rmycerélbleu memﬁmornrby means of

\gﬁﬁ&@rm QAR RcihdTNL & RHi© BS n‘ﬁi@@%ﬁj Y Wr%@é‘%@ﬁllinlstratlons may

cl ne prepar ation Is enera escribed 1 n Vaccine
nelyrigy rinectipAevia 1k, rntramisuleig) j iaRREtonsal iypdeymehor (sypeutaneous

\Ft;ﬁ!\/&%‘ lor Maqué’osbkli‘ﬂdt!mlﬁls%thLto(tﬁQ%éllaﬁ’ﬂn@tﬁtém Fﬁclsﬁffs@tor&%‘gzmtounnary
ork capsul ati on Wi mes, i.s .descri be

IR ralih D VSEoR o Ao ofion| RIA3S AT acts 7 b dose
poraysapehts ithevenf imag alsowe coadsinisterdd tagethet atitheosanug time or at different
lIMQ%)%ArI ﬁw%gncéo r e ﬁr(n@p(l&éal EQ&h§l‘?AeUtdo JU%étés léb‘ﬁf?ih'ﬂe' é@ﬁtmlstered

nce o sugar such rose or |actose
prar@elg,t at|the s@pe tigpetaicl- meglfseafmﬂtlae agrainisirafiop ¢ftee any bacterial

Bé%ﬂhbénh&ﬁgnt%? thedcBRP B¢ %Bﬁrﬁélsdoﬁrdfr%%m&ftthé Hﬁlﬁ%eﬂﬁbwnses with
I n one ascs)ect I nyention.is

(pge%qt lt%eqahtothe(gbllpprf\ d§|ng gvgﬁ:cg]es(%medpﬁnﬁﬂm rgﬁy agmmls?ered M
forpiiing @oses and My (B bbostdT doest he i nvention, optionally

in lyophilised form and further 35 corrpri sing a vial
contai ning an adjuvant as described herein. It is
§hn/icsmternecd grtein antigénsi is th@ Vatde2@TI3yPdBY b in the range 1-100ug,

/ 06074 f e Jenyentj " -
BT Sh1 g IRy e Bogh 87 PlYS PPldiha aF itel veggnatn.
swhmmgasnnecelwamusevanai bogéterimmyhizatives adegtiatelysspated: he
present invention may be adm nistered by any route, 5
adm ni stration of the described vaccines into the skin
t/a@)nefrzwmat@nes eansely Aeseribed int\ascing Pesighm { The ehypit apd adjuvant
Ebpreatns Keds ORI RES @m%ﬁ{ M.D9r A985)C PlehGh ePregdll N York).

Eﬂe Fielan i lGosgieals frrenbeg Y TLIGTER. LSPaBRL $7ISR Y

derm's, which in turn overl ays the subcut aneous
ﬁ'h%gééglgeﬁ&stﬁ@{)r% 1e%rt vgrﬂ\éﬁ ni‘#;(%%t so uﬂér? tlyo%ﬁm?efd aPreferany
thei solutien leéyoahlllqunmﬂ@ presence pfcmwar Wﬂh@ﬁ auarpsgpl'slactasﬁ Itis still
ﬁﬁtﬁ&cb@fe%lé’\ihfahth@y %FHTESﬂShlIQEd afdikieripdlan Fe@&%‘ﬁtuted prior to
Intradermal vaccihation wth the vacci nes descri bed

H¥ein forns a preferred feature of the present

i nventi on.

In one aspect of the invention is provided a vaccine kit, comprising a vial containing an
immunogenic composition of the invention, optionally in lyophilised form, and further

comprising a vial containing an adjuvant as described herein. It is envisioned that in this
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The conventional technique of intradermal injection,
the "mant oux procedure”, conprises 15 steps of
cl eaning the skin, and then stretching with one hand,
he bevel of a narrow gauge needle =
%“€s§@&$a0|ng upwards the needle is |nsertedpgi‘%&:gz;%mwwm3
angl e of Dbetween 10-15. Once the bevel of the needle
aépebn e rthe dnvehtien, biae r adjuvaht twille baeasdidetd secohstitete eitie aljaphilised
whi | st providing a slight pressure to

%@E 5m@?rﬁ?%§?nthe skin. The liquid is then

|njected very slowy thereby formng a bleb or bunp on

M}%ugk'tﬁ(? V%chr%ér 5RH8: preSdnk VRALAY m3 %0&4 %&m%imlbyogny route,

More recently, devices
%E'Bisf'?t@alqf)”"%l@%?lc@t??@d’a%“%dmoﬁh% glp (D) &tﬁ“a 05§ EAtPedimepiyof the

ereserﬂﬁrﬁ\iéﬁﬁori heugskh kiR asempbisssnani acter FHoeel! clifidle, coabetdth@ stratum
and EP.1092444

d 5
S T oVeA LB iRt BB RAL ISR FP 13 a1 Goled the
dermifD Wich 1i8 90rA; ovefiaysShé sulgii@Bdys 1isSus, Rexea’bers Hage shown that

i, 5 5 I 5 BB o

ESREEeR Ahich Unay alwo ba gissodised; with2a Jumber (of addiional qasyantages.

HSa@erQ@l“véb&rﬁatudéSmﬁv 8 Vacinil, dddsried 126uid fftms Wpreferred feature of

§ﬁ790 824, US , 941, 880, US 4,940, 460, WD 97/ 37705
W@W‘T%? Al ternative methods of intradernal

adm ni stration of the vaccine preparatlons may include

?I%‘X& Jg%ﬂgll te%%HuQ%f%trggee ﬁgp efré&?o‘il' ﬁ% ['ngéto é*oﬁgcﬁ.lre ngnses

desi
step&mae_a)mngothe smkmaﬁsdmenmtrepang hvéitd qnmagw sUWth twevel of a

ASHABGRIGE neBiile ?ﬂﬁ:ﬂ gk Pratihg quﬁ@ﬁ‘% ebdib t'55‘|n§é!'rle'a at an angle of

(transdéernmal or transcutaneous delivery WO 9

Yetwes 3805°7)Once thepbeveh 98 trsaseple P@weEPQo@?/@Hemfsthe needle is
Mh@fédtéiﬁ fuaucéilarae&mca& V\Ihhﬁ RERERN b sv.mq:reéss@rré Blefeviafe tbender the

stered eci fjcal
Fo. Terianid = 1178 Waided 1Y o EepuITIG.A Hob 8 iyl of the ski
farface,dolloavet Yy slowavithdrawalfof theateedlen about 0. 05 ml and
0.2 m. 5 The content of antigens in the skin or
i ntradermal vacci nes of the present invention nmay be
Morei fegently odevines divat i aos apedifiosliysdesigned tmadrinister liquid agents into or

?&B&atﬁé‘ §|GHhé{<e BERA GebiGiDed, ?&eexahﬁvé%e dexﬁ&%xﬁnbed Fn W6 99/34850

eat ure or 1 ntradermal vaccl nes

prst 1892491 s a'ﬁwedét injegtion dryices desceibert tar ﬁg?fpp'? WO 0113977
D8 &480/388US 8809,302) US :384nmeUS \6:006]/4n12,USK5,849,0 ¢, ©458)569,189,

555/l 188 bbbt R Sk b8 s B8 zoBr & 8530 i B's oz,
Usnp, 59&6%) Uan$,06e41s3, nlﬂ@ HB82Qr e30e S | H596%56; diff)ed, 180,824, US
Q 9911 ber '&@Be%’ g/ 63’\%ﬁ5‘ WB %1%&70Aﬁergatﬂfe methods of

sacc arl erei
iniragarmacadmipisteasin oEthe vagringrrreRREAtope MY dicludg opYantipnab syringes

érgicrgééglgé ecg'd@ﬂcesctfesfgh&i Qesamsﬁc uélwb.g?; tgdgidrwecdnmgmre 99/27981), or
Vv | W usl v

&g Betgese o DFREAREN dorpbay e peiel 5 e eitScelat e skin
{taasdeadallve tramsentandous idelivedy WO 80384 ; WO098128087)0m t he

surface in human skin, but there is a certain anount
of variation between
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individuals and in different parts of the body. In
general, it can be expected to reach the derms by
goi ng 1.5 nm bel ow the surface of the skin. The derms

bet ween the stratum corneum and
ep| %’ggﬁﬁs?qat the surface and the subcut aneou%@?/g)gzeopwomms
bel ow. 20 Dependi ng on the node of delivery, the
When itieevatalyies! bt theireseit ingention atectd teoddadinistered tp thensiin, loy more
Lt B0t e r '
%etcﬁlcﬂlyt ﬂg thge (?egagférr{hg vaccéne{]’%% Y GAW @‘ioev%rpee g‘éh%&%h};gb&ﬂme of
b%tWhermhqug@%nﬁam;h@ﬁm}acm ne dose is selected as an
anount which 25 induces an inmunoprotective response
wi t hout significant, adverse side effects in typical
VB 6antent of artigens inrthe akin @f infradeimal YRspiBeRIPfHBe Bf?ﬁﬁ“tmee}'f’“ may

B &rhifar CtoléHﬂiVéTﬂigﬁél dSses e8P fdvyi@ dn ainfari@sulaf vhscines (dsee above).
vi ded

resent.ed a further enbodj nent
REFRER 10 =P Ru ALk of nurdendl erten tahe smblafivisray fo ow
tlasebrAcsarfiingly ithegwbuemranagejissreMeddsﬁ vdveineslaneprefénably iprasent in as
OSht e e

e 3o ST Jokd Merdion .05 B01d. Por dosB BT MRCEacBEE b Toreterably
tonjugatedh entigets ngy dediressat v the rageed 0.0k g Bk prgfevahly between
88??56? ggféa%ﬁagtdggg's%pggcteri al and viral diseases,

! particularly intracellular
pat hogeni ¢ di sease, proliferative diseases such as

R§ Bsdddefein, tl‘?eztem) ﬁ%%ﬁgﬁg Phsh a0 gﬁﬂg {akcine to the region

reast CO orect a creatic, renal ovari an
ofrtheydermisoAdhecsivn: diavevery ofaﬁ@reqwﬂ'eﬁmﬁeﬁ%saa'w%m@teg exclusively

altm@aam|scqrmardbﬁm§1& thdRyeraihaiskih Icthied rbemfeea aB@lIm @sdridiabBut 2.0
herein to.said I V]

t t]al I d
B 9 He,Mrioge LR TRIH UL e g5 At 3F Atpfie petween
mdlmpoeﬂs andim differeni parts of th@®odydrlageyéral iticen b ekpgeieddo reach the

EJ}%Esatgfy%oﬂfg 5 Enﬂ{‘tﬁjélé\)v the sﬁ&ac‘l‘ df ﬁm%ss‘ﬁm""”r‘ﬁ[e %yr‘mé 9004 %HeRfoen the

1 Ses an
%trﬂwxwptnewn anddhawptdgmwahthecwﬁfp@% iat\q! e atBReqGUA dayer below.

Bé‘péhhin?'dh at rﬁéd@ﬁpheﬂlv@@ chﬁb nﬁaypulﬁmateéﬂbembcated solely or
met apoli sabl e oi |

s Wilimige dgepie. or ﬁé?amumgg b 8tiouof i gniderm and the
éartmizdi ment there is provided the use of a vaccine
conposition in the manufacture of a nedi canent for

use in prophylactic therapy or therapy of a condition

Ohe antioy®aafeceashaantigen inheachavaccine dosenio sélecteth ascarpemownt which
iﬁ&uéfég tahgrﬁﬂlu%pr&%tivg ‘?@s Gﬁ’{&ﬂfﬂou ?&)Iflc%ﬂld aé%r&dél?’é’ éfﬂ‘.tcts in typical

np03|t|on consi In water enu
\%ﬁ*ﬁ?&%. refieh . anwtrm" 1\@%@pamlﬂgsamr‘e Which, specific lmtwggen is

érmpI6yedaind howlt is préséfiecemul si fyi ng agent, per human
dose. 20 25 The invention will be further descri bed

by reference to the followi ng, non-limting,
In a further embodiment there is provided a method of treatment of an individual

susceptible to or suffering from a disease by the administration of a composition as
substantially described herein.

Also provided is a method to prevent an individual from contracting a disease selected
from the group comprising infectious bacterial and viral diseases, parasitic diseases,
particularly intracellular pathogenic disease, proliferative diseases such as prostate,
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exanpl es: Exanple | describes i munol ogi cal read-out
nmet hods used in mce, ferrets, pigs and human

studies. 30 Exanple Il describes the preparation of
bbby Water enmul sion and adj uvant for j
b}g(gé&?/h“?ﬂe studies exenplified. Exanple Il wgﬁ@vk’g@“‘”"

clinical trial in an adult popul ati on aged 18-59 years

Wwieiabt, @oloeectal, nleng, camtaiatic, mgnal, sydriat dr rhélamonzaa candersy @won-cancer
r . ,

DRI, Al MR 57 oAy AR S B gplion o subrntaly

deaivethhasein imshidhioaividdgluvant ed split 35 influenza

vacci nes (conprising various doses of AS03 adjuvant)

in primed BALB/c mice 23 WD 2008/ 043774 " .

PCf Eisde0 pmbediment thege i REoded guacsing  eaarogitien for use in the

prophyladtic terapy ok therayif @Gonditibne Risadgeuvtisnéie thesfaktibe composition
STLAIR 156 R AR T A0 ol 5o o

pn ot in wateaém@sian oerprisingd.5 adp mgametabbliaahde oil, 0.5 — 11 mg tocol and
B8AN- ARk KRR rk hibdrifgagéa vaccines (conprising

vari oﬁ’g ﬁ%%ggq%ééHAS gr a‘gﬁjvant and | ow dose anti gen)

in 5 prinmed C57B1/6 mice Exanple VII shows a

R @CfuitRerCéthbodiitadnid ahér Ns Providlidutha Nisedofad draccine composition in the

non-adj uvanted. split HSNL. vaccjnes (conprisin "
TaPaLra S SebexiFmeshsr it ATV BRE AL N SIRY ALg ganditon or
Aise3d/ whamic ¢he facaimp | cempbsitionstonysises pn @ofigeni aradntigen composition
ATl ol Qson R PR Rn G B Sk SRR ooy 1756310 mg
mefﬁtpﬁléﬁablgioﬂdf%‘amg dneol gt hbd 4 maiemulsifying @gatt pRs Gymam dose.
1.1.1. Hemaggl utination Inhibition Test Test
principle (classical procedure). Anti-Hemagglutinin
anti body titers to the three (seasonal) influenza
virus strains are 20 determ ned using the
hemaggl utination inhibition test (H'). The principle
of the H test is based on the ability of specific
anti-Influenza anti bodies to inhibit hemaggl uti nation
of red blood cells (RBC) by influenza virus
hemaggl utinin (HA). Heat inactivated sera are treated
by Kaolin and RBC to renobve non-specific inhibitors.
After pretreatnent, two-fold dilutions of sera are
i ncubated with 4 hemaggl utination units of each
i nfluenza strain. Red blood 25 cells are then added
ahal inveetiomnilbbé | fartherf desgdbadt by atfecamce sto sther felthwirigy enon-limiting,
é*ﬂt"ﬁﬂ['*% are expressed as the reciprocal of the highest

| 1'on of serumthat conpletely inhibited

Example | describes immunological read-out methods used in mice, ferrets, pigs and
human studies.

Example Il describes the preparation of the oil in water emulsion and adjuvant
formulations used in the studies exemplified.

Example Il shows a clinical trial in an adult population aged 18-59 years with a vaccine
containing a split influenza antigen preparation and various doses of AS03 adjuvant
Example IV shows a preclinical evaluation of adjuvanted and non-adjuvanted split
influenza vaccines (comprising various doses of AS03 adjuvant) in primed BALB/c mice
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hemaggl utination. As the first dilution of sera is
1: 20, an undetectable level is scored as a titer
equal to 10. 30 Adaptation for HSNI (specific

%F&%)Wb’ﬂn of H using Horse erythrocyt es): {)E'P'Eiﬁwosous

assi cal assay for determ ning anti-HA antibodi es
was docunented to not well function for the H5NL
Ekample, Vasitbmdapﬂsreclnnpxalobvznhnﬂtlomsdfngdjmmed RBCnomsdjuemted split

e L R T e

Eéampbuybéh@,wm prﬁclmwéygndu@onu«vff adiuaptedasnf Rgn-gdigvanted split
Rhfenia v@&@ﬁesrxeorﬁ&rstﬁ@vah&moges BIRSOOAHHRBR Y Hdi IéW)ioseT&Ht%en) in

suspension i s prepared every day by washing red bl oo
peed GPEBISmiee same phosphate buffer and a subsequent
Eearhblefwgﬁtomra preinidéD ex Q1080048 Adjdvdrdel drid2d0-AdiGartdBsplit HSN1

5,50 L0 00 D ST L S B o
Eb‘@'!’d'ec\ﬂ" lssowsoa presliniesh evalyationiok adjfvastedand m@nadjupanted influenza

SHERREH HediAfael VA dave to be incubated at room
terrperatpgreed(R"?g 20(%65]9 2C) for two hours due to the

| ow sedinentation rate of the horse red bl ood cells.
5 St atistical anal ysis Statistical analysis were

erfo ccina titers using UNI STAT.
%ﬁﬁmp rot "%fi'&ﬁﬁﬁ@aa%?'t@ﬁ‘ﬁf’%i s of variance can be
briefly described as follow Log transformation of

p@ta @ r?&ﬁgago Wl k test on each popul ati on (group)
o verify the normality of groups

d| strlbutlon Cochran test in order to verify the

NeADYRBhShditinSfonAHibifidiCEssPet ween the different
populat1ons (groups alysis of variance on sel ected
data. 15 Test for interaction of two-way ANOVA
Tu&&;ym&rﬁ@(chtcalfmcemﬂeji pl e conparisons 1.1.2.

AT ERBop LR ooy s 16 206 e (YRR DRLE e Waine ore
dhternijped ssing the 2emagglutinatien pmmbtﬂlgcttes@ﬂ-") e‘lﬁweemmplepf thel Histest is

ﬁgégdcﬁn thé Bﬁiﬁtﬁl Qfs #Eérfe %th—?ﬂﬁ@r{zlasan%&%éqg Hhﬂ\l‘rﬁénﬁgéﬂnﬂfatlon of red

central neno produce -

kigpd eelis4BBa} bsﬁ'aSluewzibws Wef’ﬂ?ﬂﬁptf‘éﬂ ("iﬁ‘) Heq_y\qﬁtw@feg sgga gre treated

8y RablR-anbiRBY t@tr&ﬁ%\?erhdhl-épégﬂd iRhibifes. AFRF prat&at®bnt, two-fold dilutions
pﬁcretl on i nhi Br ef el

h |
% v Poulke WA shase isRler i i Beot bfdenza s, Red blood
pelsced then addedgndthe inhibitioe o€ agyiutiaatidnbo skopesd. TDHters@D8 expressed

aE thYa q'gcgprl)&l 21)1' tﬁgs H,ghgstardﬁut%ﬁ(p of Sge%jm Ahaft Eérﬁﬂé{QIQCYnhlblted
hemagglutination. As the first dilution of sera is 1:20, an undetectable level is scored as a
titer equal to 10.

Adaptation for H5SN1 (specific description of HI using Horse erythrocytes):

As the classical HI assay for determining anti-HA antibodies was documented to not well
function for the HSN1 strain, and adapted protocol using horse RBC was used.
Erythrocytes of horses are used for the HSN1 Pandemic strains. 0.5 % (end
concentration) horse red blood cell suspension in phosphate buffer containing 0.5 % BSA
(bovine serum albumin, end concentration). This suspension is prepared every day by

washing red blood cell with the same phosphate buffer and a subsequent centrifugation
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of cytokine positive cell within CD4/CD8 T cells.
Intracellular staining of cytokines of T cells was
perfor med on PBMC 7 days after the second
nig}]@%%%&l on. Blood was collected from m ce pRep2007/060743

I&’ hepar| nated nmedi um RPM + Add. For bl ood,
RPM + Add-diluted PBL suspensions were |ayered onto
atebxnpmm OG- vl Tihls vgashitig step s dmbeliapgated obdee ABEr the addition of

310 AL Q? %%?ﬁ gg 9 Be ré%: ‘?18.& il #%@ra%gd n]rﬁ% Ssperitfp; fhePlates have

FONONUC PRt erface
webe incebaed dt rqmsteewe@kure rﬁRﬁPﬁM C++/Aad3)afﬁ@mpgmyés due to the low
d?ﬂ% VR EHR hoR rB$biBSd téts2 X 106 cells/ml in RPM
SHFRERS(A 3 o g bt S ? ¥ 1200
PCT/ EP2007/ 060743 In vitro antigen stinulation of
ay\@@/ ,%H‘I ed out at a final concentration of 1 x

SBIST Fuvee whe PG R RS RP LS AT | s using JNISTAT. The
@dﬂodol applied foaanslysBRE Sarkande eant he tEpflY deschibesasfplions r

both e antigen restimulation step,
PBI\/C t?an ﬁo(r:rh Lgtn:ebgd%\g/er night at 37C in presence of

Br af 6ha1blrn-V(lll< tes¥ oh Jeagh pamdation (greibhint orggr ik verdy the normality of
secr Fohﬁ’é‘dnsthﬁhﬂﬂ /1L-2/ CD4/ CD8 staining was perforned
as f IIo suspensi ons were washed, resusg p éjﬁ ¢
i n %50pthre tesbin q%r#@seefaﬁh%hfﬁmwnm Pt vasiapes. pefyeen the differen
reagggﬁu@@,@@m“@sﬂ(}z) After 10 min incubation at 4C,

a mxture of anti-CD4-PE (2/50) and anti-CD8
10 ‘péF'@}fﬁ?%f/"Sﬂﬁncﬁ/% selgtie?98Ad i ncubated 30 min at 4C,
Af toelTeétfdm&laaﬂmldﬂmBBﬁaywﬂm cells were

per meabi | i zeg |¥H eSus pend| ng in 200 pl of
Oy t*ofl HKEYTYRT) hest FAr MtiPleigmPaiRPns i ncubated 20 nin at 4C.

CeIIs were then vvashed with Perm Wash (Kit BD) and
e nrceqldarc . of a mx of anti- IFNy APC

(1/50) diluted_in Perm Wash.
Msenectmrquueraﬂg\baauqyantrﬁpwoa af antigencapesific §Ymriocyies og & kasis of

\:’L@og &é@fgﬁ? |0WI &ffectbr T%%ﬁ%ﬁﬁ?&rbﬁaﬁgr ﬁ\@tﬁb\%ﬂe&(ﬂggrddﬂcﬁﬁ-\( and/or

 or el deh
SEFFSReTnG] CRR AT e B ‘Q% i Lepedsunaion

ach|S|t|on was perforned on - 20 OOO events
000 | . .
H&T)Eﬂg géfg %fe-s]tlmayed%g X?{éép{%& e Cag ?l‘o[n Jnt;[tgle@bieldme)
amdsaaeus gt then pmqmelswdl by sonvedtianall iemunifiupreseertl pricpdyse using
?llyséén%ﬁt%gdl% ﬁ!él \{ %}&i IL@?R%UQS ér@@%@re@égd'a*é%q‘yequency

ers was n
(,QﬁaMOhlge pwwgascearmthan@ y&w T gl nsmee fétaif‘é'@d°fa‘iyt°ﬂﬁ‘ﬁs of T
R'!elléj\%st H@{o’rmed §]?I5BMCVI' rﬁy§ aﬁ'@EHBe yrondlimmineatien. Blootliwaalcollected
concentration o

JPBT FiCgi#00 2DOREEPRERHI TG FP AR o RPEy ey Ade-diuted
FI*BII &%péﬁﬁoﬁsmrb ldyeradnomo ait Q/nﬁﬂimu/tezﬁdam@@djenﬂ'hecordmg to the

at es

T s
20 tHfesintediacet Wern réradviedr Yashgg.2k VERPMb* Add @ndy PBMQ%HW'O"S were
f_@‘k&téd% §§gﬁ‘ ?éuh/ﬂ{‘ 1 indRB 183, YR alPsiiigd. to the

coate tes and i ncubated for 1h30 at
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37C. The plates were washed four times with PBS 0.1%
Tween 20. Biotinilated- conjugated anti-nouse Ig
(Prozan- E0413) diluted 1/500 or

i Of I nj ed- conjugated anti 30 nouse | gGL(!I
%@9@%% a biotynilated anti-nouse | g&b ﬁ_}tég%otqwoeous
1090-08) dinuated 1/4000 in PBS 1% BSA 0. 1% Tween 20
uua\str@dnt@dn tsomalatidh oFERBMG@as bartiéhbacht af final dondéntlation ofal x 107

I e hi 3 o ai
%n ml ?‘Ph FA@g}"@"ﬁw Widhe 341 E@g@ﬁ/sﬁ%‘ﬁ i en Hnggtégg&} 58538 37°C with
theraddigjen @‘dan(l-@rD?ﬂand ROBOPPO( 1| Hgdmider both)0000 i n PBS 1%

BSA Tween 20. 26 WD 2008/ 043774 PCT/ EP2007/ 060743 For
the colorinetric revel ation, plates were incubated 20

Fiellowing e cantjoem restigwiatien ¢tproPEMC FF iipubRtas Nemiest ghe?°C in
pré6ért: oPBRASEINZRIG/M) A376¢ 1o ifhibit Mcskiﬁersatzretu&mf fer pH

Gt -2 GBF B 3,2 ey Tlves Ol e ophsfP e washed,

restispeddedlinZb0( ofHRBR1 Y EECS naritaioing 26 Fb blockimg feagent ((HBY; 2.4G2).
t .
%(gért kog&@ﬁu’rﬁgdya on %9448:”% \hf';% %ktHFé O AhtidsBd- P@fﬂm% énrgf:jéntn-cna

uenza us stralns were

perCRE3/PRewarcadsigd land insubaterh3@ N #fi 4’ Cofiftereswashing)in PRgel% FCS,
Béllb WVéfr@'p%rch%abﬁlF&if lb!'/ rés%§5en|d£ﬁnghﬁ1%d P Iof td?@)f x-@plobérh'v (vaf BD) and
peci anti-Influenza an
REER 20 it SR Cof CUR R, PR VB esh 4/th RS Bt D) and
rdsﬁépeamatﬂmm 50U ohe mbgsflanti- IAN4y ARGNN/505e€ mati-ike2 BITCI (1/650) diluted in
&ér?fﬁ(/\%gh V\Af ep aﬁ ugc%t{%tlogerﬁlhajm ﬂ%aan%Smf?% H{ Jl°%n cé@@re %Qhed with

at -1 nact
Perm Wiaslvard resispendqstin PBScHh rEHt+ 1%w@raf<armldehyd@t $ample ghalysis

wad ebeWBlrn?ed' By Ubkded Ll% t(!?ellé]' weie W l{f—$@l@‘$b§’ Marid" b&qﬁns‘ﬂfon was

each influenza strai Chi cken Ted

I'1s
DiHiomadi QBT 2440 HENS SHTBRSR BF 5000 GERn OT G Gidacels. The

p&roérahes DAFFNLY + 6F IB2WwER cRDIaRIDAT TS dnld€ D8 Qjafd@dpllations.
of the highest dilution of serumthat conpletely

i nhi bi ted hemaggl utination. As the first dilution of
btB.aAntie45NY: BI0SA.an undet ect abl e | evel was scored as a

bhérﬁﬁatﬁﬂ %?'anﬁ P|5r'i§1 #%qﬂé ahl ﬁgﬁ_?fbaéntﬂﬂév y%gsswassb%dn?&l 6flELISA

ysI's
B%ing SRiih g*éw @umglngumrw 3"F'h@de$Q!ﬂt'Q@$JWe@plﬁﬁe¢@d 109 M per well.

Qﬂﬁ-lvh‘@ |$5N>f wé{s'i&luﬁé?dfaﬁ? aGRB dRcdMirbidn df 1 Fih bsé #h3 was adsorbed
transfornmati on

fo
SRS G o theswells o OB areT TP e: oS SHaKisgrb mmupaplate Nunc
1394%4). Thy plaltd wers rRhiindubated ¢rdussir a3 CrwithLGogn per*well of PBS

g%g'l?ar?ri{ 1$/ §$¢A€e%8r1?fﬁ'\g??r} (f és:gil}(at{on%uﬁg&%eﬁuecwwg fdilutions of
sera in saturatlon buffer were added to the H5N1-coated plates and incubated for 1h30 at
37°C. The plates were washed four times with PBS 0.1% Tween 20. Biotinilated-
conjugated anti-mouse Ig (Prozan-E0413) diluted 1/500 or Biotinilated-conjugated anti-
mouse IgG1(Imtech 1070-08) ,or a biotynilated anti-mouse 1gG2b (Imtech 1090-08)
dimuated 1/4000 in PBS 1% BSA 0.1% Tween 20 was added to each well and incubated
for 1.30 hour at 37°C; after a washing step, plates were incubated 30 min with a
Streptavidine-Biotine-Preoxidase conjugated (Prozan P0397) diluated 1/10000 in PBS 1%

BSA Tween 20.
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popul ati ons (groups). 30 ~ Test for interaction of
one-way ANOVA. ~ Tuckey-HSD Test for nmultiple
conmparisons. 1.2.2. Body tenperature nonitoring 27 WO

4 PCT/ EP2007/ 060743 Individual te
%aggb%ééiﬁored during the chall enge period m??h&?hM%&%us
transmtters and by the telenetry recording. All
Fomthacbisrimetrie revblatides glatasdvere fngu titech20iminnad 22°C1@ith a solution of o-

PPl bighRs sBEed RS 1ROp bR 07 Heerts Bimer ot 2. The

Neactionr wasraiisppet wito HeS 2t entbmicoplates wereirpad 3980660 n@al

cavity. Al animals 5 were individually housed in

singl e cage durjing these nmeasurenments. Tenperatures

hér e FurRss methadsery 15 ninutes 4 days before chal | enge

until 7 days Post- challenge. 1.2.3. Nasal washes 10

oryred by adm nistration of 5

¢ B LEmvivimammyioa =N awoke animals. The

i noculumwas collected in a Petri dish and placed into

ﬁﬂ@foeced&- ntainers on dry ice. Viral titration in

nasal washes 15 Al nasal sanples were first sterile

fAnti-Hemagulytininoanfivodp fitgrsxtor the treg influgazaqyinusisiraing wgrfe dgleymined

Dﬁﬁé ﬁ]%'h%lnaggﬂﬁr%ﬂbmﬂhlbiﬂan teab) H‘l’)‘ TRé pﬁﬁ&fdl@éf th& At fo8t isl based on the
tons erre

Ay of SHEE B denzd Arthorieh P BobhReBRSHHR I sticken red biood
oslks| (RBG) Ibytlmftlmbza (8 pHenaiggIVEXEK (dA). ISsra (aredfirst tiédled with a 25%

G "ol BORTGRY o SRel gl o BRI L oocte
trhibitersd tAJﬁlee meﬁneatmenh tyorfoldy dﬂtélnos/etm‘ aerd YOG pmcumteé with 4
Aér%&gl%ﬁluo?a Lﬁﬁ%ﬁéal%h nrQluE??z%' S4in éh.@&’éﬁer@d Bled 'ca%u}ﬁb’?é @fbn added

for anot her The intensity of the yell

post the nbipitiep é’f ﬁg%‘&lﬁé@!‘ wasoigored dlhe titers were sie‘b?s the reciprocal

il ]blreghestedilution of &Fr@rﬁctﬁétl dbﬁﬁwletél)o irhibed uﬁ?ﬁ@ggllﬂﬁwawnahgﬁhe first
resent the e L vir 5

At TPt G gD aharreBegniflons Vs SEyeRass Jfr ke

absor bance of each wel | at the appropriate wavel ength

ggﬁg,cgpg),g&ggers) The cut-off is defi ned as the O)

aver a uni nfected control cells -

oD (0
§t9ﬂ$t@§b@n@iyw~°o were periginmasy opfHICKers (Pay ﬁﬂe@@@éﬁ Cbéilﬂ‘ﬁ%)l using
ORISTAT. Tﬁeﬁﬂ&b&dl%pﬁ&ﬁf& dnalysi€fdf RaHandBedanBe IbRiefly described as
&aﬂt of in contrast a négative score is defined

is > cut-off. Viral shedding titers were
fetLey tramstcimation’ fkelath. and 30 Muench" and expressed as

Iﬁg%é‘égf %I e tlo(r)zr]]ea h Hg;g%tl ﬁ?&g@ nl?raﬁat}to verify the normality of groups

distribution.

» Cochran test in order to verify the homogenicity of variance between the different
populations (groups).

= Test for interaction of one-way ANOVA.

«  Tuckey-HSD Test for multiple comparisons.

1.2.2. Body temperature monitoring
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35 Test procedure. 28 WD 2008/ 043774 PCT/ EP2007/ 060743
Anti-Hemaggl utinin anti body titers to the three
i nfluenza virus strains were determ ned using the

nation inhibition test (H). The p
g‘?%ﬁg&gﬁ test is based on the ability of sgggﬁkﬂhﬁ%om‘
anti-Influenza anti bodies to inhibit hemaggl uti nation
mﬂuvmhéld&ﬁﬂerét@fbskﬂm@ tchoniterbd sur(ngBhs chyllenddf period :éth he timsmitters

J'Eﬂ %g fﬁ:p&\arg o)rqlrﬂﬂs“aArlle}mmﬁbé \Lérg g:heélgeg %‘18 qefmb slﬂe&l aaé 4’ new

mélhtatlomues performed by Dﬁémsﬁgmpes prtednptianal, Cenliawiuswed 123, 5015
’N:t'l(ﬂg ﬁ'net N@lﬂ&%ﬁi betchQ pia%leﬁlleﬁ' ih d ﬂﬂ§péﬁfon§§lrévwerAﬁ animals

I ncu ut| nation units of each

werelinpifidualig pousps in sm'evp@@ﬁ ping thessoneasEameiRer e t hen

ﬁ&ﬁ;%i‘atuﬂ;@ verdRcbridBd Bvdry D5 miuteddayt befatd challekas uatl Grdgs Post-

titers were expressed as the reciprocal of the

agﬁ%g?t dilution of serumthat conpletely inhibited

hemaggl utination. As the first 10 dilution of sera

188 1o A0 waR ndet ectabl e | evel was scored as a titer

atistical analysis. Statistical analysis

Tlg Bagsh wRgoRewpre merprmeqthyradniimigiiation of aplf SRShiAl tPOé'h gestrils in

BRdKa%anitdilk STA inoEIBmPWES @6itcteaPiR! d ®dtrf 8ih @Ra!pisded iffo sample
variance can be briefly described as 15 followed: 7

ERURING S AR FYiGPat i on of data. A Shapiro-wilk test on

each populatlon (group) in ordetr to verify the

lrad'ﬁ’}a n¥n9£sa?v5/5’s?rﬁe hdi stribution. » Cochran test in

O veril ormgenl (of ty of vari ance between
Ahpassi Saremlemwerezf@stmm fltereshtbrqugh SpjpsX filters {Gagtary tor remove any

bé'httéira knon Wul‘ﬁ@%d%i\@{[fold %uﬁ?dﬁéf St/nasisilhvabRsd wér‘értransferred

iU @RS eI ing! meshirn (30 WIS BHIE) (0EHel MBHK cells

{204 o°tdeMimi\we Rthdi Sd dedHdIBach v ARG feubed SISEET for 6adaysy
measuri ng H anti bodi es using the nethod described by

the WHO Col | aborating Centre for influenza, Centres
Atber ¥ dayasaf iduhation| the cAlturam@wntB/ge(ime@mjovecB@ndAmq wodyy 1/20

' f
Wstﬁﬁcd?ﬁ?a%rl‘fﬂerﬁgﬁ%?s éﬁﬁ'ég tagé]’ @96{%% dﬂ-ﬁ‘l\@ Arsf rozen

serum sanp conpr ehensi vel y
val i dated m cronet hod using 4 herraggl utination-

Tﬁg‘lnlﬂs,ln%itwgf #H8iybfow fbrihidh d% gréduca® Rp&P Fddattdn I WEEA by viable
and a 0.5% fow erythr %/

cells is proportional to the number of viable cells present in the well at the end of the viral
titration assay and is quantified by measuring the absorbance of each well at the
appropriate wavelength (450 nanometers). The cut-off is defined as the OD average of
uninfected control cells — 0.3 OD (0.3 OD correspond to +/- 3 StDev of OD of uninfected
control cells). A positive score is defined when OD is < cut-off and in contrast a negative
score is defined when OD is > cut-off. Viral shedding titers were determined by “Reed and

Muench” and expressed as Log TCID50/ml.
1.3. Pig methods

[.3.1. Hemagglutination Inhibition Test (HI)

Test procedure.
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suspensi on. Non-specific seruminhibitors were renoved

by heat treatnent and receptor- destroying enzyne. 35

The sera obtained were evaluated for H antibody

I arting with an initial dilution ofpek;
Jﬁ‘g(io?/gﬁ%eri es (by a factor of 2) was pr eparpgé‘mﬁg)og/gsows
an end dilution of 1:20480. 29 WD 2008/043774
ReT-HEMAG§ W6 antibddy Titees td the dhieerinfluedzgo wirust stregins werk eietermined

B U el U, 01 T RIS ORI s n
pbility of spadific aniitinfuenzateatibogies toinhikis hemaggiutipgtion of chicken red blood
LBl (REC) ¥y ifRRAYa DirdENRerRgRtnHaRAD &3dr® WeRdfilstreated with a 25%

fetuin-coated mcrotitre pl ate?l. A 2_'f01|=+g dilution i
seyrpeinidgse ¢ pRlutiog n (R @AY waerep heplractivalpry i BPVRi Pon-gpecitic
sihneRl dArtee dpranfdiiiengf tidioldu elilationd bf388ra wdid\linaubated with 4

GPADSARERHS 40 5 o R B PR g or v s

@nd sheeinhititidnl of aggllitratierswaresaorat. ihetitatsi weré exniedsed as fhe reciprocal
?f B_%érlnigﬂe%?&iﬂﬁﬁp oPEe&Fm%ngédﬂmély WHbiRE Hahag@Ghrtion. As the first

. ctose-N-acety actosam n was unmasked. 10
di¥stion ohsara wap &1l Brangindetectapiplqvalyds scared @g Aditer 94 1R P-ni n
from Arachi s hypogaea, which binds specifically to
g?ﬁ?' %i%l actose structures, was added to the wells. The
istaa! 1alysfound aggl utinin can be detected and
Gtsistidal iandlysis wers uistoraéde oneHt ttitkeps) (May M1t eefare challenge) using

i di ( e. uahest. . aat i Wi :

CRLEYAR T BoEol g, 16 Carbh ARCGT vehoc Pl o8 orthy Bfcibea as
gllowed:] east 50% was indicated is the NI titre. 15
1. 403 traNSHiniatibh S g Ant i body Assay Neutral i sing
anti body neasurenents were congucte gn tRaﬁ\{ed frag.%er}
SerThapkeill tost on gach poryiaipn giopR)dp PEstri eIRY g sgmaity of groups
condigtiit\gign.i n the serum was determined in a
m cropeutralization . JIh . e i haut .
Pur BN PR r i P R e bS50 ket Chenben” i afferen
t espopdiationst(giopps)cat e. A st andardi sed anount of virus
va ' i L j ' i ons of serum and
inf:TJ aﬁggt%&'% ?ﬁgvd&g%agdﬁfnr%\y%f the antibodies to the
Vi r TiskeyaHg@(Test fan Myt ¢PPMERNSt ai ni ng a defi ned anount
of MDCK cells was then added to the m xture of virus
?g{d antiserum and .i n?ub,at ed at 33C. .Atter the
iHc ubAE5 YIS FREPee8ESIng e/ feERenss N MW" sual i sed
by hemaggl utinati on of chicken red blood cells. The

% n ralid.sat | iLre of a serumwas cal cul at ed
5?9.10 b Al dfidrABhibi énkéta"/ljench. 1.4.4. Cell -nedi at ed
TheLimmuge viespopseaivas delgrmiped Py anaageringl dhantibedipgupipg the method
(feEdribed BF thePWRIR CoMibBREnG Behtes for WIBEhAal Cekikéb B Disb&¥d Gontrol,

cells can be restinmulated in vitro to produce |L-2,
Atacfe, USANE981bha and IFN if incubated with their
PR RSy @ Chh 8 uRsMdnBe Were ddndisuise onl eaimeyl , frozen serum samples with a

%anlfig@{%ég pa%%' é&n?pr%si\a}qu v%te-la ‘ﬁ':(:fcl,r!)r’?ﬁetﬁg‘é1 ulgl‘?ig ep Lﬁ%raaél&t%ation-
inhibiting units (4 HIU) of the appropriate antigens and a 0.5% fowl erythrocyte
suspension. Non-specific serum inhibitors were removed by heat treatment and receptor-

destroying enzyme.
The sera obtained were evaluated for Hi antibody levels. Starting with an initial dilution

of 1:10, a dilution series (by a factor of 2) was prepared up to an end dilution of 1:20480.
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cytonmetry foll ow ng conventional i mmunofl uorescence
| abel i ng of cellular phenotype as well as
i ntracel lular cytokines production. In the present

3& ﬂ%wdl Iuenza vacci ne antigen as well asppg ﬂghﬂ%&wwn

|ve ron1speC|f|c i nfluenza protein were use
antigen to restinulate Influenza-specific T cells.
Ras uitrbtionvendspaintprass taiken as  the fhighgsteditijiorpfstep3that showed complete

¢ ) | fuoli Cch4
¥l 3 PR 4, B i ok

PCT/ EP2007/ 060743 1.4.5. Statistical Methods 1.4.5.9.
Py ERARRL bR RGEY B0, D) PO oY Tocal and

S ara W PRHQIEH b R COAE DISFG Pates: e oR Rl gres of the
BRtisefith (Mas repdvad aid ma@anmta sfandardiséd amosntif dnfluenta A H3N2,

P s SR o1 0B, B s o
uats'ednquased/hlcb@akyrlaatldalge'aleasﬂs negiaginic agid frognistuinyg\fter cleavage
QT Yorfhiriat n@%nﬁrﬁé |a‘3}ﬁ" Rib- BI@EtbéEjN-(abet?h%a%)bs%m was unmasked.

vaccl nation a sub sequent ter vaccination

Hetpetndish peroxidasg GﬂBFf)éme@e%Pe%F ?%QI%““Z&{UV@F &achischypagaea, which
@MB# @Se&fﬁzﬁlﬁﬁﬂi ihe Egatdctidy - strudtGre% Wad addedSeCthad@dlly. The amount of

I{)daaggtg@tmm Gan 83&?%:?% anc& fua@zeéﬁpspogl?bestrate%%gt{o\ﬁe\glth tetra-
hemg;ghzwmmacmm Thdni Higheisbrantibihdy alitationNl thatt $tiloihpibits the viral

bl iabE SUERY by R 1SRPERAWAL haRERL Rthe RRGH. Ot he

ree infruénzavirus stralns represented I'n the
vaccine (anti-HIN1, anti-H3N2 & anti-B-anti bodies).

$h3daM§QO§ Aftibody'Rsalyal i sing antibody titres, tested
Separ at el y _agal nst each of the three inf]uenza vi

ru
i85S ABORE ERPBUSTNE Here,R0MGRI A aa (g orum samples.
Wats ah&uasnsémd iby%%boaieéld:amedl Mt ehies aleaim wdscaletermined in a

%ﬂ?”%’gﬁﬁ?gﬁ ?rmsg?)(, Il'\gger%gvaeg am I7e|;d Mﬁtﬂgut*?@@e?ﬁe%gm |r9 ﬁmé"assay
[Eash saramovasdésterhin tripdicate. ohstem@rdmdrm@et ofiMiruswas xef with serial

g@)ﬂoé% of sgﬁﬁ\vﬂdslh%afeﬁctl) qlléw ’blﬁ?ﬂntghof Qﬁe/ Qaﬁ%bo@fes d@)t’hez\]irus A cell

roprotectlon rates*

susnensinn. captaining @ definasamaeupt per@@l%cgl&rqudgm@dd%d to the mixture of
'vﬁﬁseéﬁfﬁerﬁl)serﬁﬁ'n adl indubBRBGH BB, A”Ftelsﬁtéqﬁdmmﬁfnspe@iﬁd rviru€ replication

defi ned er cent.age_of. vaccin
MR {euaISga | EprEGHCIRGE of AMGRER A 100 Fes) T oudaepleation
tivephd ssturh ovad gyicllated by theawdthadaaf Rere asd Maench.

1.4.4. Cell-mediated Immunity was evaluated by Cytokine Flow Cytometry (CFC
Peripheral blood antigen-specific CD4 and CD8 T cells can be restimulated in vitro to
produce IL-2, CD40L, TNF-alpha and IFN if incubated with their corresponding antigen.
Consequently, antigen-specific CD4 and CD8 T cells can be enumerated by flow
cytometry following conventional immunofluorescence labelling of cellular phenotype as
well as intracellular cytokines production. In the present study, Influenza vaccine antigen
as well as peptides derived from specific influenza protein were used as antigen to
restimulate Influenza-specific T cells. Results were expressed as a frequency of
cytokine(s)-positive CD4 or CD8 T cell within the CD4 or CD8 T cell sub-population.
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**Conversion factor defined as the fold increase in
serum H GMIs on day 21 conpared 30 to day 0, for
each vaccine strain. ***Protection rate defined as the

gﬁ 5905895 of vaccinees with a serumH titrg. /ﬂ:?2007/060743
vacci nation (for each vaccine strain) t ﬁa

usual ly is accepted as indicating protection. It
En6ul StatigicalMigtics ood, that for sonme of the clinical

ﬁgqoﬁ,}ﬁ,arﬁgﬁépg’%@ city/safety may be 35 secondary

nmunogeni city may be the primary
eﬁerpentme m@psmrwoelan@wtammvmm@zﬁ@qlrc Pz angtgenef e

gg.hé m{oﬁg; duﬁﬂ&‘?? d(a%l&wfus?%ae@e Q2§ of WRein¥idhizAllse

days requency of cytokine-positive
subseqtisnt days) aftepaccingtion 3nd vl ent tests. Each test
JB&oéntides tdndity érﬁﬁr@l@ﬂﬁ@h@fto (124 &lidd of uﬁsﬂnbatetjaxscaﬁand general

i de |
B sy Pl o Pl rEiiRilnided £ 95T baeHRPh BB 20
Sipusewelnhtﬂéys)aafmv:écx:fn)aﬂmﬂdg:aarallV\hol e Infl uenza_ (wf)
a&;élﬂn%ﬂce of%g?&ra'd get\-!\%rn SRR 3?\862\ sﬁJldE.r oduci ng at

| east ren cyto I nes -2, | FNy,
TNFa) cell's producing at | east CD40OL and anot her

pyb@ksé@n&grye,zdpo;mgc(x | FNy) cells producing at |east

ther t oki ne (CD4A0L, TNF(x, |FNy) cells
E?r@a?qu "‘f'%'&gtfx RAY®and anot her cyt oki ne (I L-2,

ObbexvedGladbhigs: 15 cells producing at | east TNFa and

@RP fj r0 gﬁ’c# ﬁ*'s@ﬁlm( hém%glu%&hunﬂndztw)(m ]anﬁ r\ﬁ a%tlbo g tltres tested

I "MmuNnogen I "MUNOo enl Cl t %/
emaraé%hs @dainst aage of éimthraﬁalottuanaa siusceframst replreéentethafh he vaccine

lah ARt GINIS afiD8 chfldgRY). Ng parameters (with 95%
confi dence i nt erval s) we 20 cal cul at ed: % H;\
of the three

netgays Ppd &1 (r@mlbsmafanmodaHtﬂewess?ﬁﬁeaefa?'vtqge\"@seaa

Ayehz8 vinststraths répeeusatetiircthewadtidel t res (GMITs) of
neutralising antibody titres at days 0 and 21.
Conversion factors at day 21. Seroconversion rates
D&@edamriabios (¥ith 88% icofience intaevalskr cent age of vacci nees

! @%Bmgf?ianeé%%tr%% GRASS o Cf,‘}urﬁ Qﬂdan'tlﬁwd'é%a\ﬁlﬁ'n 5% TohfiEnEL intervals

titres on conpar e ay 0. Protection rates
"/«jﬁlyp@landmtn@lc"aﬁloﬂhe percent age of vaccinees with

as&eédimaﬂgﬂon rhtbévAth D% 61 at d5>h21 frequency of CD4/CD8

. ConnP& f ct:tgrz**svﬁt?\rQ%L/o &gat £1esponse was sunmari sed

» Seroprotection rates*** with 5% Cl at day 21

« Serum NI antibody GMTs’ (with 95% confidence intervals) at all timepoints.

* Seroconversion rate defined as the percentage of vaccinees who have at least a 4-fold
increase in serum Hl titres on day 21 compared to day 0, for each vaccine strain.
**Conversion factor defined as the fold increase in serum HI GMTs on day 21 compared
to day 0, for each vaccine strain.

***Protection rate defined as the percentage of vaccinees with a serum Hl titre =40 after
vaccination (for each vaccine strain) that usually is accepted as indicating protection.

It should be understood, that for some of the clinical trials, reactogenicity/safety may be
secondary endpoints, and immunogenicity may be the primary endpoint.
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(descriptive statistics) for each vaccination group,
at each tinepoint (Day 0, Day 21) 30 and for each
antigen (Peptide influenza (pf), split influenza (sf)

influenza (W)). Descriptive stabl-$kbsus7bdd743
ﬁﬂ‘gf‘\@@%?ﬂ di fference between ti nepoint (Pos%?ifrlzegba'
responses fore each vaccination group and each antigen
E6f thebll nrdihted immAiine(@MI) fespodel er ent tests. 35 A

@g} ay anet, r|c test (Kruskall-Wallis test) was used to
ﬁ%g {'82°) ocation 32 WO 2008/ 043774

maysmzn@moeamscy ofi dyfokinemositiveeR4EBA cellseres 187 ip diiterent tests.
ﬁQ&h t(egﬁquﬁﬁtﬁifgéé S{s rss’c}ng & SADHCHED c€|ﬁt'oc Ul at ed for each

ant | ferent tests. nf C
t 89@*51e\AEﬂUén%wf)taat'ﬂl@o(theFﬂf%%\%’@éufPé§§ °"$'H “‘8?9 @'3[981‘3 pepds to
gegﬁem@,fp%.,ce@n& dered as statistically significant. 5
Eﬁar@g fPre aration of the oil in water emrulsion
j”ﬁ“\@ﬁf)?’g\g | ati ons Unl ess otherw se stated,

t-M&motellhflueatae(wf)eamgai.on used in the subsequent exan‘pl es
' conposed an organi c phase made of 2 oils
&l pha-tocopherol and squal ene), and an 10 aqueous

deas vigfialigss cont ai ni ng Tween 80 as enul sifying agent.
VadiR $roddbing biibae twostilf?érgﬂ’cyltohﬁeﬂ D400, IV2! BNy ETRHASI ON

adj uvant formul ations used in e subseguent exarrpl es
neells prasiyeing atipast SPABL ertbanodher exipkine G2 T O'HF
eeédis%vamﬁ&?neﬁmz bid Mhe?eﬁa@m (romopanoglmp) 2. 5%

squal ene | pha-tocopheral _(v/v 9%

pmlgs@rgﬂ@tslngatéﬂ@stmtﬁnﬂanothm@bme&#@ (W%)aft%en 80),
S 88ls PR dPeind 4id &kt Tﬁh&%n@Hﬁﬁtﬁér%ptomh@n[@dcm3IFN}) the 15

subsequent “ exanpl es, was prepared as followed as a
two-fold concentrate. 11.1. Preparation of enul sion

PBG3. Zhﬁ/y%,gmt”h,qdnog@ﬁ,c@sed in the studies reported in

e .clinical e c S.
e FrupedaRicitt, gbet i BeS .t BF ORET yaldhaliSp bR For cach
treatatents tgraupg thei folidwin pavdmetersoiWithp98%e coufldpo@edntgwms) were
Qycgghobi c component's (DL a-t ocoper ol and squal ene)
an ‘agueous phase contai ning the water sol uble

c Gepoaidnmsa ties (@MTehpficH|wad &Y gatipody titigsah days 019 29BS
efdomBRie 'rﬁ‘ebﬁ%es (@NTS) 8 neutfhlisin ? ahlibody tifhék at'dags @ahd Phase

(1/10 total volunme) is transferred to the aqueous
pﬁigg@ﬁ{lg“]ffgtowgpy% lume), and the mixture is stirred
25efoabnvbhsidhi ratet €SC)ait dap2idfiaapes the peeentdgeofnvasctindes tigat have

] xt b ted h
b R K Sy DB g,
nPostedtibu ratieszat day 2 50€iDedss the peraeyiape of vaceinees with @ segunm H

ihE =fdp uvant used in the clinical trial reported in
l'e 111) to produce subm cron droplets

¢d hg}oreql@aw DA R ElymrhocHigRsestaing| W)feSpPH%e vasgHmmaiged
%sbﬁptnb@&twﬁues) 16 Ach anbmatTJrﬁg@Eiﬁ 3t &iEH |t|ﬁ1le§d51ntl (Baj? beay 21)

1r'o|r Ie!ac anttggn {PeptlJ in u%ﬂzat J?)B p nfﬁjenza (zsf) ole m?lngnza

(Wf))-

« Descriptive statistics in individual difference between timepoint (Post-Pre)
responses fore each vaccination group and each antigen (pf, sf, and wf) at each 5
different tests.

- A non-parametric test (Kruskall-Wallis test) was used to compare the location
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30 and the sterile bulk enulsion is stored

refrigerated in Cupac containers at 2 to 8C. Sterile

inert gas (nitrogen or argon) is flushed into the dead
the SB62 enul sion final bulk contgj

g&%@%‘?%ﬁ seconds. The final conposition o?b?ﬁie)zofg@%ﬁ 743

emul sion is as follows : 33 WD 2008/ 043774

Rdre i3 MR iNdRA thedBgrolpwar tB®staflstiCal ovaiuewas Lalcdlatet farleach

Squal ene: 9% (v, 4 - ol 0
B0 St 3l s A Tt oty YRAIARGe P 3 ose
ag BPeyualrto DO SMdre kpiisiiered ab, statistigallpsigfi@nt.0. 1. 5
Exanmple Il - dinical trial in an adult popul ation
aged 18-59 years with a vaccine containing a split

i nfl uenza antigen preparation and vari ous doses of

Béhiple A Prépadatiohr bEithedilQR Watek@miuldiod and adjuesitdbinuniations
phase Il, controlled, random zed, single blind study

was conducted in an adult popul ati on aged 18-59 years
Uhldss nth26a€e Btateds ther oit/water atmulsioe dsled in rthelsolgpenierit texamples is

oni ' - : L
Bt o) Wole AL b2 B alfneCloBhord P shfifonc), and an
pguegus @_b@ﬁeapfnPﬂé oepigining 'bgqensgq ap @;nq;ﬁlfylng tagentg Yoless gtherwise
&%Q-at d, tﬁgloﬂY@PEtte_r dMB1siBK ABjuRNt ifdﬁﬁﬂlgﬂorrfﬁa%ﬁ@ ﬁﬁtﬁfet(shb@quent examples
anti - hemaggl uti ni Was [easure ays after .
R EAReSOTPHR M e oUS Al FoReiBY SBgon By BB tiinakegngentratons
gidgn)vasvedusians (v, 2.5%UasHaxtidddpherm! (visd £0i9% polyekyetiglene sorbitan
20 111 2. St ' ps,..0f |.€ i ;
mpeeans (v deet 39}, 3Rp DL D TP enitit el hso3 in the
sulisequente@impidsy was'\preprredjasiofiowsd apEOwetiplf eencentraleei vi ng

one injection of the | ow dose split virus influenza

vacci ne contai ni ng 5pg HA adj uvanted wi th AS03

f4) uLRsepanption of emylsion of 100 subjects receiving

one injection of the |ow dose split virus influenza

i tai ni.ng, 5pg HA adj d.with a half .
S R Bl B e PR S S sy Dl Somies
sedtiprec The pzepariaﬁd)mg tpsn SBﬁlbemulsibp i made byTrhixing angqra'trpymg agitation
GFAEbsse it B BEcHER o R 1R LS 0 B Sperc
arthph eaussus pbaseoreniaiingathe; waterysolibleesamneaents fihe anignig getergent
66 BORRE FEYRRI FIJFEN! dAt6.8). WIRK SingstHeddil phase (1/10 total

EHCREE B O AR R R
P NERIiIMital at R Cichpefatoe Theeeguitiag mbd(re tikmsebjepted tashear, impact
A (l:gw gtFoH rfgrgesblx thGeI i (r)a%m)g mgnlb%?of 43 h%lroq"lgid&gl (SISOOO PSI — 8 cycles,
or 3 cycles in the adjuvant used in the clinical trial reported in Example lil) to produce
submicron droplets (distribution between 100 and 200 nm). The resulting pH is between
6.8 + 0.1. The SB62 emulsion is then sterilised by filtration through a 0.22 pym membrane
and the sterile bulk emulsion is stored refrigerated in Cupac containers at 2 to 8°C. Sterile
inert gas (nitrogen or argon) is flushed into the dead volume of the SB62 emulsion final

bulk container for at least 15 seconds.

The final composition of the SB62 emulsion is as follows :
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35 111.3. Study Objectives 34 WO 2008/ 043774
PCT/ EP2007/ 060743 111.3.1. Primary objective - To
eval uate the hunoral imune response i nduced by the
ines in termof anti-haemagglutin
§%¥g%%%§$§|ters 5 Qbserved vari abl es at dayb@ampm%wmmmw
serum Heamaggl uti nati on-inhibition anti body
ﬂ'wé@f 80: 1.8e5 (W d 9Miamp/atnl Sualenet 5 %0 be)ad indemcetocopherol: 5 %
al r

W S £asRRE A 12T, Ay el NGl 0A 738 Kzpos
ﬂétmi‘d*puﬁ&ﬂa@'ul - Conversion factors** at day 21 -
Protection rates*** at days 0 and 21 * Seroconversion
rate for Haemaggl uti nin anti body response is defined
as the percentage of vacci nees who have either a
Ex&upledil n-ad::LlE:)rﬁd:Eth thalgh ah afldumpwmatmnpsgad- mm:yms ivamoa vaccine
titer.> oL Qr_a _prevaccination
SRS 2, 5P ot RaRpe Fged o hnd Yilod: gbpdtof Ases
adjueant(FICLDQ04i on factor defined as the fold increase
in serumH GMIs post-vaccination conpared to day O;
***Protection rate defined as the percentage of
Ve dntrrdiistiof t h a serum H titer > 40 after 20
vacci nation that usually S accepted as indicating
Rrotectlon To, eval.uat e

By bt oule; dadionlia Gl Bind R s, cURUERRGE T, adul

pepuratioh aged 18569 gehré olddh 2066 w@derdo alalaaly dresimmemegrnisity, safety
grgis %Ac@gteﬁ gi fg%/ ﬁ{es 8 a%§rﬂ{tr§<nﬁ£‘ g&&%:b{i& %ov@q:l\égé Sh@ﬂu%?{fantﬁndldate

vaccoe it contaioing §|¢9 He«uppesiram with twodpsge ﬁfe$%93 admvgmts and
FHERLABRI i ré%pc?ns@a(i’ ef S’Ati-r@ﬁ‘ia‘éﬂluﬁﬁﬁ)' f8s (ﬂeagureﬂi@‘il &dys after

vacci nation and 6 subsequent é % after
Pempseyler aﬁmmﬁtrét&@rpfg%nswse of a'bé\ B éﬂl&@nt%%Yaéﬁ'g?tﬁJU%{ﬁd was

uRidadsirereitd) t o vacci nati on of unsolicited |ocal and
general 30 signs and synptons during a 30-day

foll owup period (i.e. day of vaccination and 29

L2 Strdysdesigiays) after the vaccination in each group.
3. Cccurrence and rel ationship of serious adverse

events during the entire stud eriod in each grou
Three groups of subjects in parallel received the following vaccine mtramusculary

= one group of 100 subjects receiving one injection of the low dose split virus influenza
vaccine containing 5ug HA adjuvanted with AS03 (FluLD1/1)

* one group of 100 subjects receiving one injection of the low dose split virus influenza
vaccine containing 5ug HA adjuvanted with a half dose of AS03 (ADO3 %) (FluLD1/2)

= one group of 100 subjects receiving one dose of Fluarix™ (Fluarix)

Schedule: one IM injection of influenza vaccine at day 0, study site visits at day 0 and day

21 with a blood sample collection (H! antibody determination) and an additional phone

contact at day 30 (study conclusion).

The standard trivalent split influenza vaccine - Fluarix™ used in this study, is a
commercial vaccine from the year 2006 developed and manufactured by GlaxoSmithKline
Biologicals.

lI.3. Study Objectives
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35 111.4. Vaccine conposition and adm nistration 35

WO 2008/ 043774 PCT/ EP2007/ 060743 111.4.1. Vaccine
preparati on The non-adjuvanted influenza vaccine is a
trivalent split virion, inactivated influenz j
%Q@(}Og/??%ﬂd of three nonoval ent viral anti genq’gal gdéb/ﬁh%us
(prepared fromrespectively 5 influenza strains

A/ HIN1, A/H3N2 and B). The antigens present in this

ine are .t qie same as in the |icensed

m%%@%‘ . which is available on the market as

FlToaavaliaféhe hamBiak mhynesiespanse dgiceth by disnstudvapsings in term of
. | s titkae i nfluenza strains included in

Fﬁiﬁ%ﬁg@luﬁﬁﬁ afiibR 8y 1

clinical"lots are the strains that were
chosen for the 2006/ 2007 Northern Hem sphere: 10
. 9a oA Nt LS adalu@hdtion M antibody titers.
@é’lf\%')g%ﬁgﬁ%%géaz%%l |'VR 116 _%gw sconsi n/ 67/ 2005°
Oegrezvaripldess it i95% cargesedREN@/s67/ 2005 ( H3N2)
NYMCX- 161 B/ Mal aysi a/ 2506/ 2004. The antigens are

derived from.eqgg- viruses., .Splitti is,carried
o eORPR MegRt i (CHBRY B R E oy e 1 deys P flnd 21
 Samcometsionrateteg dayi ch i s perfornmed through the

§%§$g53§'ﬁ{78t8_ﬂs5*‘[%§5%2830f sodi um deoxychol ate and

forma adj uvant ed | ow dose influenza
¢ Prajédtipn wdestT abdqysi0iand@dl | ots) is based on the

6 QIFBRbMeRAidnYraftViBl LAt Ry glutikiAahibbly Yeapensaas (4inepas e percentage
fromrespectively influenza stralns

A Stra HIN1L, A/ HIN2. .
shaaineey,who hpveneiter 8 peavagsnation Heg 5k @%“da‘ﬁ gost-vaccination fiter >
qdioWyrag bRAaWiddlofREr 2Q:100hkty NEast ¥F6@ I 1HE8aseiBRBst-vaccination
consists of an oil-in-water enulsion (SB62) that
&t ains two bi odegradabl e oils, squal ene and
a-dIRGErBIBE Ifadtor( ¥efinadiiae the folartcreassuinfseednarttl, GMTs post-vaccination
pol ésorlk‘)aé e 80 (Tween 80). Influenza antigens are
CAEBFEAIAWE i n the aqueous phase of the adjuvant
Sy Btotavtibry raté defined ks thenperogridyet df vagninges with a spiwn HI titer >40 after

AT 8L pOiERRp sh TR g PREPRE' 27,2t gens i

the vaccine 25 |ot. The adjuvanted vaccines contain 5

@m;;_&agg&ggé bhiBéthe (HA) of each influenza virus strain
ith a full dose (A

Se, conbl ned wt ¥ S03) .or hal.f a.
ddeevplnaigshe ssty gd farstogenicily.ghihe sgwtvem'aédg teryff solicited local
%8 gpheAlRivars € eldnts, itddlicietl BaversEdvpaBrand seridtie afviensscevents:
80), octoxynol 10 (Triton X-100), al pha-tocopheryl
hydr ogen succi nate, sodi um chl oride, disodi um hydrogen
pho®pdundnee, intenaitys anthrakatiopshin de vagsinatiph af eolicied dosal and general
chl grid g 9%hl S ff WYGiHa86h and 6
" ouaiss S Seime Blrlgnd 7y Wl gorB 2 2k Vioh
of sbeeyuentdays)afieseqohyprcnation PLaghgoles. However,

tﬂf? e@c&ﬁéﬁc@{jﬂteﬁﬁi@}f&nd%ﬁ%ﬂsﬁipqlﬁ viabéigetiBh S)&]Em{dgcifbdZ&aDgnd general

0] g per ose omt ar st ages t “

rrangg%?’l?r?yﬁ'@tgﬁ'?so‘i‘@% .ar}"eph‘g)' f%f%@"%’o‘%ﬁm "reegg)ﬁ? f.¥gogigation and 29

nonaubssguevitdays)efter the vgédration ygaeh dloupre-fil | ed

SSYr bgg}rersenget an% r\(a%ltigrgﬁipogf sgrio%s adverse events during the entire study period
in each group.

4. Vaccine composition and administration
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m /dose. 35 36 WD 2008/ 043774 PCT/ EP2007/ 060743
111.4.1.1. Conposition of ASO3 adjuvanted influenza
vacci ne One dose of FluLD (full or half dose of AS03)

%%F@@g‘ggﬂs to 0.5 nl. The conposition is prP@fgﬁ'%wbd%m

he HA content per dose is 5 g for
fornmul ations, the sole difference being the anmount of
ASO3 present in the final containers. 5 Table 3
(AP O 3 adjuvanted | ow dose | nfluenza
Vel hrlardich hal f dose of AS03) Conponent
@amontawupmtedjaréleenqaomcm)ls a trivelent, splib yingp) jnactivatedoipduenza

vadieunGigt &nﬂtﬁz/ezrqér&&aléﬁlvﬂl %ﬁtlde}’(%uﬁé‘,@(pl%pgre%om respectively
Al W sconsi nf67/ 2005

ifinenza sbeing Z’é'dﬁ)“gd’élzl N2 pﬁ BAdThS\PgHQG"[SFRj?ﬁ% b@%@ls |vaccine are the
Eahé @§$r€ihe licRed Faadkivaccinelwhiah |s\én/la|llHDR$ o theSBarket as Fluarix ™

TR g il 7T B Tl o
80he ARl olirtiaal @t Bre( fheestaing Ahat Ovet@ 2hosgn fGc thex3086420Q70 Northern

8'%'&%@% X-100) 0.0283 ng aToco he hydrogen succinate
img Sodium chloride 4 ng Disodium ph (hghat e

0. FVBewgaleRonial@0/B9 thi 't -l steain: AfNaypBGiedoniz/ 209 (MIN1) IVR-116
gog/gﬁrﬂﬁctiﬁ)rgé‘h%dsqmﬁz)l%&ﬂam %\*/Ws’coﬁs@r{/swébo%czhsnfb WMCX-1 61

\DDT evI at'l ons: Haemaggl ut i ni n.
rotB(Malaysia/ép6/3084Pol ysor bat e 80 corresponds to 4 972

"fg? Ritig éﬁ@sﬁe ‘ﬁ@ﬁ%dw eP&ng’omﬁ‘noﬁﬁjséss SpHttiRgl is adttled oBitHTBodium
ose ose IS
ri)ieoxycholate prior to the |nact|vat|on step, which IS performed through the subsequent

action of sodium deoxycholate and formaldehyde.

The AS03 adjuvanted low dose influenza (FIuLD) vaccine (clinical lots) is based on the
commercially available Fluarix™ vaccine (prepared from respectively influenza strains
A/HIN1, A/H3N2 and B), but with a lower antigen content and adjuvanted with GSK
adjuvant system AS03. AS03 consists of an oil-in-water emulsion (SB62) that contains
two biodegradable oils, squalene and o-tocopherol (Vitamin E), and a surfactant,
polysorbate 80 (Tween 80). Influenza antigens are incorporated in the aqueous phase of
the adjuvant system by simple mixing with the emulsion. Two formulations have been
tested, differing by the amount of adjuvant introduced with the Flu antigens in the vaccine
lot. The adjuvanted vaccines contain 5 ug haemagglutinin (HA) of each influenza virus
strain per dose, combined with a full dose (AS03) or half a dose (AS03 %) of the adjuvant
system AS03. The excipients are the following: polysorbate 80 (Tween 80), octoxynol 10
(Triton X-100), alpha-tocopheryl hydrogen succinate, sodium chloride, disodium hydrogen
phosphate, potassium dihydrogen phosphate, potassium chloride, water for injection.

The AS03 adjuvanted low dose influenza vaccines (FIuLD, full or half dose of AS03) are
preservative-free vaccines. However, they contain trace amounts of thiomersal (< 1.25 ug
of Hg per dose) from the early stages of the manufacturing process. They are both
presented as monodose vaccines in glass (Type 1) pre-filled syringes at a volume of 0.5
ml/dose.
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111.4.1.2. Production of split inactivated influenza
antigen preparation The influenza antigens are
i denti cal to those included in FluarixTM (Influenza
Aé%Vacm ne). The nonoval ent bul ks cong,ﬁ;ﬂ%fow 0743

pur| V&d M *nact i vat ed split viruses that are "prepa
fromworking seeds of the three strains of infl uenza
Vii.4.03, typGonkeoskidn HIASOShdjuvEitey infiehza yaeeinB, whi ch are

own individually in enbryonated hens' s. .These
Rop PR, O (il it dose #5EHhooresRPRSS tori mh The compositon is
p@mdﬂd/@uTabI@m Ahe\HB certendtper dosents T eatfer both dormylatieons. the sole
tiffereacmberg téEGmbet @S0G prsant ih thé-timal tdréaipsracess f or
preparing the antigens 20 reference is, by way of

T Zﬁgoﬁ%vﬁfgg;e%%dﬁ%ﬂaﬁﬁ%ﬂé&ﬁE"f!“@g”m‘*""e o an

ch nonoval ent bulk prior to the

f or nul at g renhufacty 0—\0 37
WO 2008/ oY 9
concentr Mhén 1

time conCiRativatidepliviioasd a pre-mixtufe of Tvveen 80 |and
a- t ocophleraMewotdenis zwgst(nmmmenare diupHned in wager
for inj ectAMBeontinb/2008 H3RE) NYMOXLT6MY | dWwh HAG 5- 30

m nut es PUB/MAS)SRSIBRO0AL Ur €. The thi sﬁgggncent rat ¢d

nonoval efr t UCTESSTVETY t he
resul ti ng’%‘%zf,d Il Bose H\é/ ) red sal i pgso/mLTween 80]-
a-tocopher Q% rogen succi'nate sol U10.70mg /5.35 mg

concent rjat qUﬂ" f 20 pg HA of each A|nmnggig mtmgbu“k
nmL

HINL, HaNgbo-tosapheml o A of B
T e haPdysortats S0 (FHER0D) by b [0 ol ooy DAz

monoval epffolyserbate 8{dweendl) g HA 10 of 0429m&00 |
t ri val entOdidxyrl 10Titen) X-188et ween t he §006283imgns of edch
monoval engTobephéryl hiydregensuctingte i s stif00t6smg 10 - 30
m nut es | SYdumealbideenper ature and Tof44g - 30 m nufes
af t er addbi§ddm pRdsphdie T ast monoval enpsfHthg. Thi's
|ntermsd POiRsitrh HiHyordgEn pHe! hgtgal so TeTBREE as
fgieggg"fotésﬁbm&ffqnd? PD.101

oy The i iy oL oo

dose. 1f4oreiatons;] PlF'é Pty of t he vacci ne

conposi tThetatal cogtenkin B@@Q’ baterf0gareepronds Agit-47¢ B PR fosp 4BeRiARRS full dose is
LD ASO03 udetdland 2540 Img pet Yos2 @herBSD3heitidodeds dsed.- d concent r at ed

(pH 7.4 when one fold concentrated; 137 mM Nadl, 2.7

nM K@I 8. ArodMidectdblithacivate lmﬂeﬂ%:%en dration as

as a mxture Contalnlnq riton, X
yf‘ﬁj "\ﬂE@"z@qa@WP? i3 iqdenkicah do i thess %@S%Im ey et g’l’fb’é‘?&a Virus
vémmt Then mohb@leﬁnt m@lklsdonﬁéﬁofadd'ﬂ'ddtlﬁ)adﬁ@dt@f spMirviruses that are

on 0,m nu S ring,. 20
B OB walof septe:ft R St Bkiienk v, 488 Aot and
paN2)nandofyp8 Bt whichh ager ngdledwrdualh it Ceotwy@@ted hens’ eggs. These
working seeds are derived from strains that are received from a WHO collaborating center

following the annual WHO recommendations. For the process for preparing the antigens
reference is, by way of illustration, given to WO 02/097072. The volumes of the three
monovalent bulks are based on the HA content measured in each monovalent bulk prior
to the formulation and on the target manufacturing volume.
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25 mnutes stirring between each addition. After 15 to
30 mnutes stirring, a small volunme of the so called
"intermedi ate bul k" are discarded for analysis and
ween +2 and +8C. The internedi ate
ﬁgé@%‘kﬁz{ﬂ 1 fold concentrated. The target’ PELHE%ZdO%%M“
detergents concentration are 488pg Tween 80 per m,
K31 (ﬁnﬁ@esTderi;anra)édliﬁHbsﬂmte blfferedt sfihe Gplg NEShepétimel congéntrated)
final for i S red: . :
767 b i Gpuegbt e S Y g slodthsfh FROGET o P B diuted in water
aﬂd&ttlbm fallawbd Bp&lirtingoduripg 6-30 ouihutesataoore timpeeatiral k and
E&g@ﬁlrﬁgd Fn%no%%nm)ﬁ]l% gﬁe fAkn ge%éi\?é@&ﬁﬁédulh 8he Rddulting

range between For mul ati on
Boa‘phats Hoaifengi tslahrm t TwepmBain @c—tpmhe@t bydsepencqugeingie solution to a
ableRfatRhipr to filling. 35 Table 4 ASO3 adjuvanted
'ow dose vaccine 38 WD 2008/ 043774 PCT/ EP2007/ 060743
ConBdHe R afseehmpagvalsht jitf (HR1H3NRep 1: Pre pool

A Neys£ad sd@nBandrovallbemt bul k 104 /m 302.88 A/

W sconsi n nonoval ent 7 /

BB &1 BTt ThABT IS KA GtpachAnonsygiey! FalAl 53 o HA

@nglg@m@wamem| §fk)48000 /m 5.24 Triton X-100

Resi du train -torn he h

Setveh e st ol saefioporbiont pirife gE S8 forg0 - 90 minutes

Abtca teolparture add &b (151-) 307mimilites faftpr agslitioh of hreplastomenoxalent bulk.
0 v +2 - +8°

ﬁﬁ%d’ﬂ%#ﬁa'a& {rlvélgrﬁtbh@galsgagféﬁjem@asr ‘gré)%)ol ('O%H(L)Hrif%seg at 125 0 63 Cor

Tunhar prvmsgmatmme fing] Sormylatien &tee@()@qemsemq day. Theyfing MP'P'@P of pre-

baqué@% fdposition is: 137 MM Nadl, 2.7 nM KCl,

g mM Na HPO4 1.47 mM KH2P04, pH 7. 4 Adi uvant ed

vacci ne: LD ASO3 1/2 (Table 5) 5 PBS nod 10 fold

wRpg et 1 at pEpdritidn bof theWaBEIndERngoRkibnOMTCASUS safuednt- see

conposition above) as well as a m xture containi ng

een 80 i NES (quantities taking

AR 2 e jresent in the strains) are

mseﬂod moml eoncbmratedﬂp&bf # ovhen Ahe dold Soncentrated; 137 mM NaCl, 2.7

mM KCI, 8.1 mM Na,HPO,, 1.47 mM KH,PO,, pH 7.4) as well as a mixture containing
Tween80, Triton X-100 and VES (quantities taking into account the detergent present in

the strains) are added to water for injection. After 5 to 30 minutes stirring, 20 ug HA per ml
of each strain HIN1 and H3N2 and 23.32ug HA per mi of B strain are added with 10 to 30
minutes stirring between each addition. After 15 to 30 minutes stirring, a small volume of
the so called “intermediate bulk” are discarded for analysis and stored between +2 and
+8°C. The intermediate bulk is in PBS mod 1 fold concentrated. The target's detergents
concentration are 488ug Tween 80 per ml, 73.6ug Triton X-100 per ml and 66.6ug VES
per ml.

The final formulation is then prepared: an equal volume of SB62 (see preparation in
Example i) is added to each 250 p! of pre-pool intermediate bulk and mixed during 30 to
60 minutes at room temperature. pH is checked to range between 6.8 and 7.5.
Formulation is flushed with nitrogen and then stored between +2 and 8°C prior to filling.

Table 4 AS03 adjuvanted low dose vaccine
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to 30 mnutes stirring, 20 Ng HA per nl of each strain
HlL N1 and H3N2 and 23.32pg HA per ml of B strain are
added with 10 to 30 mnutes stirring between each

N After 15 10 to 30 minutes stirring,
3%(%0&%/8%?7% he so called "internedi ate bul k" grcgm'iiﬁﬂ%/hﬁom
di scarded for analysis and stored between +2 and +8C.

Compomedt IS 1 fol d concentr at eoncentrdtion | Volume (rakli at e

[Btdp4: Prépeol T ar get s detergenfs concentration are 488pg

ANERTaledonkdThonBlalent bGik- 6PJ TT [ 1gagi 100 pep2.88 and

ohdvaEnt Jjik 1 el TOT ITH8 ik ON 1S [BRdy Pr epar ed.

Sl L .
a5 mohdvalborBlik UL EU Wt T Ty | RS 00 [ B geeT_and 15

or—I5—30"NTTnutes AT vol T f
230 IS RS K- 1 TR L < Al
PN ol —of —int-erredi-ate—bt 'UUQ,-\ rg! 3(‘524 6 TGS
ggitpr? -,"f(I : od to ool Residualtro l"?wggt?am

3 . O Ty CTVWCT
U a L 0 / '1'1:2

agen-and t han
s o—+eh

h .
 Eitigled walsbt ween +2 and 8C prior to fillilA43%0 The

final volume of both fornul afpt@woluge 5d874M) per dose
and the final HA concentrati @T’g’l@efl’“i%m ps e [siieved Jo festing
REMPSNING Drepe :

DNO N D K_andgd Crpas ‘- - -
| $fepc?s added {oprepool i nal hul k| Final Tween 80 Triton

¥mulsion 8B62si dual from H3N2 mbnobul k manti#9¥Bt uring) and

a -tocopheryl hydrogen succi nafefalvelumeohfinabbulk ="3000(ml)

Kty T heokmyien firmLbuls cammosision &: 18RmY He@r2. 7 KR!, 83 MABRHRGe 84 D@ KitFO., pH
P&T/ EP2007/ 060743 of RRR (D isoner)-a-tocopherol)

target concentrations are 244 g/m, 58.6 g/nm and

33.3 g/m, respectively. Table 5 ASO03 adjuvanted | ow
ddisgantextvaicoine:(LRAS030H2 fTabte Hdj uvant) 5 Conponent
Concentration Volune m  Step 1: Pre pool Step 1: Pre

pool A/ New Cal edoni a nonoval ent bul k 104 /m 300. 96 .
RBS\inat 30 40ié corneptiaied fRH i whegisonenfpldgpcenirated, - see composition

%6@?( g4 ﬁelmh@&lﬁ@borhélhikéiﬂ/@ed 80, Tafh. X800 MRAVED@(hntities taking
ee [e e

RSP e B SPLP ne S A i e o, ater s
$BC miraites stifihg 020 pd MA der tl lef bachattrah WMEN eandbBaN2and 23.32pg HA
}gr{ rﬁ!l %&g%}épﬁarrg taéd:et%%llfg 10 t8 30 ThikestifRG BetwiBNBL & adiitn. After 15
to 30 minutes stirring, a small volume of the so called “intermediate bulk” are discarded for
analysis and stored between +2 and +8°C. PBS mod is 1 fold concentrated in the
intermediate bulk. The target's detergents concentration are 488ug Tween 80 per ml,
73.6ug Triton X-100 per mi and 66.6ug VES per mi

Final formulation is then prepared: SB62 is first diluted with the PBS mod buffer and
stirred for 15 — 30 minutes at RT. An equal volume of this diluted SB62 is then added to
each 250 pl of pre-pool of intermediate bulk. After 30 to 60 minutes stirring at RT, pH is
checked to range between 6.8 and 7.5. Formulation is flushed with nitrogen and then
stored between +2 and 8°C prior to filling.

The final volume of both formulation is 500 w per dose and the final HA concentration is
10 pg of each A monovalent bulk and 11.66 ug of B monovalent bulk per ml of trivalent
final bulk. Final Tween 80, Triton X-100 (residual from H3N2 monobulk manufacturing)

and o -tocopheryl hydrogen succinate (a-tocopheryl hydrogen succinate is an ester form
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Remai nin re ool volunme =I 500 mM Step 2: added to pre
of Enul sion SB62 750 PBS nod(l) See le end 75
Filtrated water 675 Total volume of final bulk =
1): The buffer final bulk conpositi

00ty . 2.7 NMKCO, 8.1 mM Na2HPO4, 1.47 sk mediorncors
KH2PO4, pH 7.4 111.4.2. Vaccine adm nistration The
YRRRRN® isdmbi)d-@€bphbiol) targdbcontestiationd ereT34aepd/ml,F88.6 pg/ml and
gg@ | ass rlnges Each syringe is 10 filled to a

P PS‘E?C g (range: 0.54-0.60 n). The vaccines
were adm ni stered intranmuscularly in the deltoid

TSRk Q" Of AW ﬁﬂn’ﬁ'qﬁ é@r(]ltas@%@cu@(j&- %%&% 8F Zjtibeln

present ed "as syringes ( er to

ansurae nraonar | M1 ni Qf‘fl oh nf t hn \lﬂf‘f‘l Re—a nearll a

| Sompenent oot 056 and at | eas{ CONAsNtafion

| Stepd: Prepool 11 5 Study population resultg A total of 300
i1 odlere enrolled in this study: 100 subjects in

AiNely Galedonjeamapoplepthyls,  The pitGdivgimhe” of | 8096 ot al

S-

_<'

YAWiscansio manavalendbulk at t he ti mBSugfMlvacci n368.4n was 36.7

Beldalaysiawondvalentdulndar d devi at10pg/ndf 13.8F1.%8ears. The

PB&modde and gender distri buBesegend t h¢56.20 subj ects

JweanBd the 3 vacci ne groups| 48000 pg/ml | af 5240 WO
| ZReBXAdg3 774 PCT/ EP2007/ 060743 I% 6T iIMResidugffomaiaNg strain

qu&%bﬁ m%yﬂ r%[e | mmnog@mgo Jg'/mwas ﬁ)QrTOT med on

Ffﬂl%teﬁ\ tef..()ll()fl 1Or 1 IIIIUIIUQE MmCrty (£97 m ecls). 5

AdImmor d Frurne T EspPUlsS e g c LIIc
hunoral imune response indu Hﬁ, gﬁ?gﬁﬁmm%rwsmg

i nfluenza candidate g | Ol Loy h A t he
Fo 'ZUéMdE&’tc pOJELETS \WMEH%)I mrer val S)

"F“) S .e‘zumifu‘ I| Ul Cabll l I _d.l ||E||Jl HL:J FS.O J.U i
cfrean—tt+t+res \\JVIID T afiti uy t+t+es—at
AT A S [S&ledehg o [T T ES o
1%, @ Ho—z2 1 SEH 6 €OV Eer-51+-0h t €S 61\5} ar—oaysS—=—=;
reg.W@ a 'F 2 otact at dans
AN I | A J &

7.4

1.4.2. Vaccine administration

The vaccine is filled into 1.25-ml sterile Type | (Ph. Eur.) glass syringes. Each syringe is
filled to a target of 0.57 ml (range: 0.54-0.60 ml). The vaccines were administered
intramuscularly in the deltoid region of the non-dominant arm. All vaccines were
presented as pre-filled syringes (0.5 ml). In order to ensure proper IM injection of the
vaccine, a needle of at least 25G and at least 2.5 cm in length was used.

L5  Study population results

A total of 300 subjects were enrolled in this study: 100 subjects in each of the 3 groups.
The mean age of the total vaccinated cohort at the time of vaccination was 36.7 years
with a standard deviation of 13.67 years. The mean age and gender distribution of the
subjects across the 3 vaccine groups was similar.
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The GMTs for H antibodies with 95% C are shown in

Table 10 and Figure 1. Adjusted GMI ratios between

groups are shown in Table 11. Pre-vaccination GVIs of

ies for all 3 vaccine strains were

?{10 sélr)re%r ange in the 3 treatnment groups. TI%%IIT;E%BW060743

observed GMIs at day 21 for adjuvanted groups 20

it dsimimurdoyehicitheesuitsan Fl uari x group for all 3

strains with a statistical difference (no overl apping

of 95%C s and adjusted GMI ratio did not contain the

fadlysis of) insaunagenicity Fvasisrionmeshen feuatR olfast for iemunogenicity (297
onsin vaccine strain. A statistical difference

(adjusted GWI ratio did not contain the value 1) was

observed al so between FluLD1/2 and Fluarix for the

Bbe}aamﬁmme\tw strain. 25 Table 10 -

PoOBRE Saele e My iy Rsbliey BBy i oy {0 hruenza
candidategestioe agvahted\ORASE), BESalfoliR(Tidr&iRe B M 03 %I onfidence

GVMT Mn Max n % 95%
vt A %Et%m%%hwfgtﬂﬂe%éﬂ%l/l PRE 99 80 80.8
7§eqmgsc wean tittes{GMT shof H antitpdp tivasea days (and241) 99 99
1@5}08&w8rsib90at6§€8c,3a35a'§fs&1641 6 20.0 7240.0 A/ New
uLD1/ 2 PRE 9 80.8 71.7 88.0 36.1 26.9 48.5 <10.0
39 eFondaras F%)’%ﬂr(Dzl) 99 98 99.0 94.5 100 399.0
P BrbtettiGiAted atddy Man@20. 0 Fl uari x PRE 98 85 86.7 78. 4
92.7 26.1 20.5 33.2 <10.0 1280.0 PI(D21) 98 98 100
96.3 100 380.6 274.2 528.4 10.0 7240.0 FluLDl/1 PRE
406.61 61. dlixgpomelric npeanditres (A7) 21.5 <10.0 453.0
iPhd @R/iir)s f%Hl%ﬂB@é?es%nﬂSgéeQQ:l %7éssh7om%a§ Tabid4d. a%daﬁg;ﬂe 1. Adjusted
%yl W sconsin Flu PRE 99 66 66.7 56 5.8
Tga‘i@ bf%"@'%%atf%‘@w"@ Eiiil'f’(ﬁzl) 99 99 100 96.3 100
Prelvadcindlidn GRADS oft HR Anfibddibe GolalFB uatdie BIREND &e@Swiltth Zhe same

48 8.69. 1.6 18 0.0 3 Pl 7

5008 e dearhedordunsS 1o Shserieg GTS 5t B EF B slftviifng groues

RIS §9 b highgr tha6 Flgarig 1grour for 4ll 1H stgpimcwith alpatBtices Jiflerence (no
0

Elerlgboia B 0BRCkOhd®Sickdd BADIE oif doroptteh the Bl 1) between

pLD1 /1?ne meg ag iy, AYWisegnin vamene;sirpino stagisticalpdiigenge (agjusted
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Table 10 - Seropositivity rates and Geometric mean titers (GMTs) for anti-HA
antibody at day 0 and 21 (ATP cohort for immunogenicity)
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2 Iy b

L |X LI
| uLDL/ 2 BX 3 Ebéj\)
)9 230.0 100/ bes\8Li224 5 2326.4-12B% Lip560.0
-l uL D1/ 2iFydrk URRE X 76 0. 96 168.0185 4506\8T 20,05 133 6F |<ed. AIBZ010
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TABLE 11 - Adjusted GMT ratios between groups for each vaccine strain at day 21
(ATP cohort for immunogenicity)

Antibody Group N |Adjuste {Group N |Adjuste |Adjusted
descriptio d descriptio d GMT ratio
n GMT |n GMT
Ratio order Value |95% ClI
LL |UL
A/lNew FluLD1/1 (99 {4724  [FluLD1/2 |99 (385.0  (FluLD1/1 1.23 |0.801.88
[FluLD1/2
Caledonia  [FluLD1/1 199 4723  |Fluarix 98 [396.9  |FluLD1/1 /Fluarix {1.19 |0.781.82
(1/DIL) FluLD1/2 199 [385.0  |Fluarix 98 1397.0  {FluLD1/2 /Fluarix |0.97 |0.63|1.49
A/Wisconsin [FluLD1/1 |99 |277.3  |FluLD1/2 |99 |230.0 |FluLD1/1 1.21 10.90 {1.62
[/FluLD1/2
(1/DIL) FluLD1/1 |99 (2775  |Fluarix 98 (180.8  [FluLD1/1 /Fluarix (1.54 [1.14 (2.06
FluLD1/2 199 |230.0  |Fluarix 98 [180.6  [FIuLD1/2 /Fluarix {1.27 10.95 [1.71
B/Malaysia |FluLD1/1 (99 {2751  [FluLD1/2 |99 3034  |FluLD1/1 0.91 |0.68 (1.22
[FluLD1/2
(1/DIL) FluLD1/1 |99 (2752  |Fluarix 98 [212.7  |FluLD1/1 /Fluarix [1.29 |0.96 [1.74
FluLD1/2 |99 13034  |Fluarix 98 (212.6  |FluLD1/2 /Fluarix {1.43 |1.06 [1.92

FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant
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Fluarix = Fluarix vacci ne Adjusted GVMI = geonetric
nmean anti body titre adjusted for baseline titre N =
Nunber of subjects wth both pre- and post-vaccination
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CEoarixe Fisarevaciect ors of anti-H anti body titres,
Adjustegd IGHIT e géometric meat andibodytire adiBtediorbagetineitts si on r at es
(NedNumbsr oftsebisct$ with bpth pre-aod ostvacaigatiensresultsl avaliabied f or
9% ClLreY$heconfiganes intesval far th&ﬂqlmte@MTRét@Mwa godel: piiustmentties gasplige titre -
Peplsr warignce withimgrerthan 29rpupp): Ly S lowpilimit e £ HRSA it es, Table 7 -
Figure 3 for seroconversion rates and Table 8 -
Fi gure 4 for conversion factors. 15 The threshol d

UEPEpiBTttnbn e Lo 700l oo hieria shParoctay, gapee e

(satocorasionOrted Udrreldtes farawbtevtivncas establisbédh fortimfielenza vaccine in
%9"3’%% otection rates at day 21 for the 3 groups were
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Eur opean Authorities for the seroconversion rates (40

%esul%’ie b@M&ﬂm'T@\b@'d Fgue E%r(s%l?op"cﬁélﬁlbn Feftes)rablé @ - FRjure 3 for
gv\f ne4sftra|n ? CRat day 21

SPoTENgASE 59 Tt s FEHed o REvsR e e. For t he

Ah¥\tieeshoki requiced Gynike Etinopean AdtharitisCFor dtie shtypr?:ledtion rates (70 %)

E{ Eg%)allcj)l(\&d %L%Pé’roﬁ;ﬁsggg%ﬁgt%4 é’ %) hrl—'zcg Q%Eh 9?@@ %ED%fzééﬁoprotectlon
gteug o\m§1 fqmtherﬁ mfou;PseN@ramihln éhﬂg@"@d’ﬁm ed to the

"_I‘hb' ﬂ{rééhoﬂrr%’tﬁred %? tIF@EurB&é%n a(uerﬁé/sSﬂoﬁth)é 3eFdcBAvVerbion! rEtes (40 %)
SCR FluLD1/ 2 group tended to be

Pﬁaﬁﬁ%"h‘&)‘ﬁﬁﬁﬂwpﬁ @t{eﬁﬁt‘ﬁl 'ﬁbrl x group. The SCR at day

Zor fhera/kbe Chletdid vdccine Btrainy\e SOR athday 21Her thaBRyréupe Mere within

&o%ed to the Fluarix group. The threshold required
Opean Aut horities for the seroconversion

FacmerAdW(sEoﬁs)n vageipe staic. thel SCR atlday @i derde FlatD1/éagsaup tended to

ggé)ghels%nfpggef tp e ¥ @fﬁ&%g?élrpg 3@'2 Sgg\e/aﬁg gy Q?f(% et Iﬂ‘l.l%‘lt/i‘ §roup was

within dhengameapge CONP@’@B@&W\F@@’W@TQH‘E for FluLD1/2 group

%Sthh@‘éﬂ{la}smc&ﬁ@str&@%ﬁi ser avaé)U?l fBﬂ!hethﬁDHZlg%le‘tended to be
up but coul a

B0 cotthereit 1ohe MLafb proBPeDs SRIA0aY 21 1ohibe EBY goup was

@iithit the darfe rahge ddMpheao therFlesig grdup. strai n, the SCF at

‘H%X tra&shafarretgl{]%d bk%‘egu{rc}('pe%b %\&Pno¥'|E%gfggte&%g{o%gggeerﬁi%k?gﬁﬁrs (2.5)
Mhe r@lcmd)m/aﬂggluw(at least 6.2 t hi n the same range conpared

tF9r tﬁg %@ﬁév)‘CQé&Hﬁ%lvaEE\ﬁe Ethén, B dBERYEAR M Ef&%é‘@ gﬁfub@éébmed to be

he 'two adj uvant ed
wéh'a dhe tsanﬁeranseg hEe %‘Eﬁ‘?ﬁ’ﬁfi Saivei0f FFLBY (29704 d\‘aéu'ﬁwe’ than the

observed value for the Fluarix group but could be explained by the higher pre-vaccination
seroprotection rate in the FluLD1/2 group.

For the A/Wisconsin vaccine strain, the SCF at day 21 for the FluLD1/1 group tended to
be higher compared to the Fluarix group. The SCF at day 21 for the FluLD1/2 group was
within the same range compared to Fluarix group.

For the B/Malaysia vaccine strain, the SCF at day 21 for the two adjuvanted groups

tended to be higher compared to the Fluarix group.
43




10

15

43 WO 2008/ 043774 PCT/ EP2007/ 060743 TABLE 6 -
Seroprotection rates (SPR) for H antibody titer at
day 0 and day 21 (ATP cohort for imunogenicity)

' ain Goup Timng N SPR n 95% C
X?ﬁéév&&%‘éom a FluLDl/1 PRE 99 41 41.4 31. 6Lll§fl.’ﬂ8" 1060743
D21 99 95 96.0 90.0 98.9 FluLDl/2 PRE 99 55 55.6 45.2
65.5 Pl(D21) 99 97 98.0 92.9 99.8 Fluarix PRE 98 35

. . ) . .

BLEC: SoriPratgtoh AR SERIP bfhsl sl ddy 0 ang dev gy (aTe
@phog for igmunogenigity)F| uLD1/ 2 PRE 99 37 37.4 27.9 47.7
Nacdife straiy 97 90[Group2- 9 ﬂﬁhg j uarfggr PRE 98 25 2515
17.2 35.3 PI(DR1) 98 93 94.9 * 8p5 | ajes% @ Fl ULDL/ 1
PRE 99 31 31.3 P2.4 41./4 PI(D21)] 99 %% 94.L0 [9R. 9 99.8
ANSwLGhledonBRE O9[FRED1BO. 4PRED. 7]049. 741 Pl (4941)31.969588 [99. 0
94.5 100 Fluar|{x PRE 9824 #d.9 |851. 8|95. R0.PLOOR]) 98
94 95.9 89.9 98|FALDIR ulPRE 1 189 Lowsslos¢55i6Nn4b.aeh&a
accine (5 ug HA strainR(Da)t 199 f ul |B7 dos98.00792. 25988
adj uvant 5 FluL[PibaR = LRRE do®® i N8 uenddd 63cid® |(5 ug
HA/ strain) with| hal f do¥@28f 198S03%%d| (B44n1B8.5 HP&&ri x =
AMisgonsin vacci ne {F-BI/Nu iR oF99subg?ect 992 1283 a6t || abl e
fresults n/ % = Nunher/ pFE'(DZHf e 7 Qpr%tlgr 928 8%y |
subjects (H tiFWEDYR=" JRRE DI |9 g3, 374 %%% ar.7

confi dence i nt efval LUPHD2)) i8Ry 197 ,98* e r
limt 10 PRE :Ffﬂ?’g-vac@ﬁt ggn agg daygi B2 (11 |=
Post - vacci nati oph at Day ' ;5 *
B/Malaysia FluLD1/1 PRE 99 31 313 [224 [414

PI(D21) |99 97 98.0 [92.9 199.8
FluLD1/2  |PRE 99 39 394 (29.7 |49.7
PI(D21) |99 98 99.0 [94.5 100
Fluarix PRE 98 44 449 (34.8 1553
Pi(D21) |98 9% 95.9 [89.9 198.9
FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant
FluLD1/2 = Low dose influenza vaccine (5 ug HA/strain) with half dose of AS03 adjuvant
Fluarix = Fluarix vaccine

N = Number of subjects with available results

n/% = Number/percentage of seroprotected subjects (H! titer >= 40 1/DIL)

95% Cl = 95% confidence interval, LL = Lower Limit, UL = Upper Limit

PRE = Pre-vaccination at day 0

PI (D1) = Post-vaccination at Day 21

Data source = Appendix table IlIA

TABLE 7 - Seroconversion rate (SCR) for Hl antibody titer at day 21 (ATP cohort for
immunogenicity)
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FluLDI /2 99 11.0 7.7 15.9

TABLE 8 - Seroconversion factor (SCF) for Hl antibody titer at day 21 (ATP cohort

for immunogenicity)

i

ubj ects
e nf %=

UL

Upper

Vaccine strain Group N SCF
Value [95% Cl
LL UL
A/New Caledonia FuLD11 |99 149 104 213
FluLD1/2 |99 1.0 |77 15.9
Fluarix 98 146 199 21.6
A/Wisconsin FluLD1/1 |99 16.5 |13.0 20.9
FluLD1/2 |99 122 9.2 16.1
Fluarix 98 1.7 |88 *
B/Malaysia FluLD11 |99 132 100 174
FluLD1/2 |99 136 [10.2 18.0
Fluarix 98 8.3 6.2 11.0

FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant
FluLD1/2 = Low dose influenza vaccine (5 ug HA/strain) with half dose of AS03 adjuvant

Fluarix = Fluarix vaccine

N = Number of subjects with pre- and post-vaccination results available
SCF = Seroconversion Factor or geometric mean ratio (mean[log10(PI(D21)/PRE)))
95% Cl = 95% confidence interval, LL = Lower Limit, UL = Upper Limit

n.z

Safety conclusions
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Fluarix 98 14.6 9.9 21.6 A/Wsconsin FluLD1/1 99 16.5
13.0 20.9 FluLD1/2 99 12.2 9.2 16.1 Fluarix 98 11.7
8.8 B/ Malaysia FluLD1/1 99 13.2 10.0 17.4 FluLD1/2 99

18.0 Fluarix 98 8.3 6.2 11.0 FIuLP%/ =
]L%R/g%%@?%?“nfl uenza vaccine (5 ug HA/strain) w EEPF?JOIWIOGM“
dose of ASO3 adjuvant 15 FluLDI/2 = Low dose influenza
Vaahighareeddtogedicityinsteimasd of) solitifel (lodligenerailp and uAsslidited symptoms in

diuyant ., Fluarix = Fluarix vace¢in =
3 PP 3t Srouge  fod B Bler B CHUE, i, Mo lobal wond
dbsarvedoh thiS@dy- Ser oconver si on Factor or geonetric

at | . . b Ol = 0
O P RO R et n o
thenganerahandian the ogplargdechaIRi@MBNs 45 WO 2008/ 043774

H(GlE./oEEi. A dé Qﬁ@ﬂsﬁ)%it@d i@ Fnsrtgﬂiéﬂ Qg %_Qirﬁg'thbzini the tagjut@nted vaccine
sol i ci ner an oLj ci. ) ons in
e et e S50 ollbiens bttt BIRD MG SHuB YR Lo |

Granl phesa sedulte igtarblod canciided thab ther reectogemicityasd safatyyprofite of the
r ' : ' dj uvant ed
\?ggag:iért}%g%zg@g%}sgfg téér??ﬁgl gﬁ{]aﬁ%yc%c%'ﬁgg 'IJ 5 the general

and on the | ocal grade 3 synptons. The occurrence of

N80! oveiaAoaditbionss tended to be higher in the

adj uvant ed vacci ne. groups (55% and 47% of subjects),
@mﬂlﬁmﬁ%ri X Group (35%. Fromthese

ITh8 Wrikdry bbjectiad obehis studl wirdotdsassst ienaralamihmge mespohse (anti-H
an et rofile of th i . I j ,
BPoAP UL N by Bl ipsbug B Foche i R AGiRat Gnoentrations o
@588 abjuvardreod by iFiaegx. 111.8. 1. | nmmunoaenicity results

The primary objective of this study was to assess

hunoral i mmune response 1ganti -H antbody titres "
&t Day eddhe threqvpcginer excepesihe seapitemene ofyne frufqpgan authorities for

Ginhit Feistration & 8Pt Wifibh @Ger2h vaddned BNbtefd} Guiasrice car{briagnisation
t he, t hr.ee, vacci n tthg
l? fhe annual

LR Emene OB \SSpR A o BT PEe pRree o
isrgin sharaies eCPMIP/BYYR/214/96) r GNTis tenfiédterbechighac initineadjivahted ggroups
fcglrnpg?éh q(@ﬁ\%eFll%lix '@BL'IB) r\L.}itﬁz':'at étgtﬁtically significant difference observed for the
A/Wisconsin (FluLD1/1 vs. Fluarix) and B/Malaysia vaccine strains (FluLD1/2 vs. Fluarix).
Similar seroprotection rates were observed in all three vaccine groups, ranging from
94.9% to 99%. Seroconversion rates and seroconversion factors were observed to be
higher in the adjuvanted groups than in the Fluarix Group. Data from this trial also
revealed that the immunogenicity induced by the vaccine with half the dosage of AS03

adjuvant was comparable to that induced with the full dose of adjuvant.

111.8.2. Reactogenicity and safety results

The administration of the low dose influenza candidate vaccine adjuvanted with AS03 was
safe and clinically well tolerated in the study population, i.e. adult people aged between 18
and 59 years. The half dose adjuvanted vaccine showed a marked decrease in the
incidence of solicited local and general symptoms, compared to the full dose adjuvanted
vaccine.
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'vQ?dji‘fée&nQMafer]flﬂéﬁﬁ&é@aﬁﬁﬂ%oﬁgal? vBIPnrnglblf @E gﬂj Nikd Weltehhﬁnunized with

wat er adj uvant
§¢rﬂwbﬂtl9won@m'w@ranﬁe¢ns algne (iyrient spit@lain |°hf§’fm‘1|et'%‘ﬁ &antaining
Fébﬁtrﬂt‘hﬂ éﬁ'ts;d?d juvahted W_ili_h' By BbsesSdf r,IBESOBS(fuII'oV 115)1Thet strains used for the
Trea ment/ ciro Q emal e
bR et SN vy ERaiSals0 e o FNG o rRasmergo07r9s,
d#Shabgdonigt YO Tt viralaitigerts (W5qigestraihpt/melt ofthe naeni doaé)ed
i nfluenza virus (5 pg HA for each strain). Primng 15
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viabled i nactivated HIN1 A/ Johannesbur g/ 82/ 96, H3N2

GrYRRGErR] Pormulatioiet D1 117 77 92y 10t TOSET Ok FERRhehtT L 11E
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/A cc Tiveleat shiit/iPlain Sopgrisvanted of the yHeterqlegous priming DO
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| Lmunized with formilationslicaontaini ng

51 i |t TyAlenigoltd ASO8AS (trival ent split pHeterploggus priming DO

ornul at1 ons contal ni ng

1V.1.2. Preparation of the vaccine formulations
A Premix of Tween 80, Triton X100 and Vitamin E Succinate (VES) is prepared in order to

reach a final concentration into the vaccine of 750ug/ml of Tween 80, 110ug/mi of Triton
X100 and 100ug/mi of VES. The quantities used in the premix are calculated taking into
account the quantities of detergent and VES already present in the strains.
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20 split antigens adjuvanted with two doses of AS03
(full or 1/5). The strains used for the immnizations
i ncl uded HLIN1 A/ New Cal edoni a/ 20/ 99, H3N2

07/ 99, Bl Shangdong/ 7/ 97 viral ant ([gﬁﬂ%
NYB% pg?ist“r)al n, 1/10th of the human dose). 00é060743
Antl gen / FOHTLH ation G her treatnent 1 Tri vaI ent
SpréperationRif @ane liten ot Gaihjduscmneraxjed-Raliae dlifey(BBS pHI i ntp OEDO | of

| t e I 3 £
%\{al-%ra%gifé} |oerth NéC §8%/ g\l@'l-letbcedr I-?g(as 1‘1 %:? }@93 28 After
|sviumlllaat'omra@p§r tat' w'tbvrwthéowe@pneo wﬂlrmlaé? |4d\ﬁ1§n AO fold diluted.
Prem x of Tween 80, Triton X100 and Vitamn E

ccinate (VES) is prepared in order to reach a final
P(ff’(@(aﬁ’fff”a’f ?8{‘?"% nto the vaccine of 750pg/m of Tween
8ihe farbiupgibmbf afe S0l dase isXtEfarehektdmatrglontly atcoudisy théliallowing

C&éﬁuéncé \ﬁl%teyq'-%ﬁj |h,€ﬁioheuan{ﬁ{£' éu@rﬁ(ﬁ& 3&? Lgoﬁée%gra{eﬁgiﬁgH 7.4) +

0" account Irtres ergent _ _
dreraixd§ mn enagnetic ﬁlruﬂgeats'wrautemperamre./\@ E@s@}BHezmmstram 10 min

Rfagnbfit @QPrmgoﬁ Qg(ﬂ'f?’ tenPd’e%f@rEal H ‘SB%WA I%WZ Qﬂ‘éﬂ‘? r1 OQ'an %QagEQﬁ(,dstlrrlng

concentrated Saline

\RAFam tegperatijrenct 1-8H9 Hécﬁ:l“ﬁéf@l”%” g‘agmc 92'"&5'9 al\léf’?ﬂlﬁ@‘perat“re
Theddrn@latitidd2rErhjeted. withintthé hous €dlIoRing tHeodid W thelk @rapatatibm

1.0L with water for injection. pHw !l be at 7.4 when

10 fold diluted. 5 Trivalent split/ plain The
floivalentspld’/ASD3 one 50pi dose is prepared

%ﬁ’ m%g&far%QHﬁb YTritdnOef Og aﬁg Vh!a}ﬁlnf%)éuéa QQYE??Q \WFdpafed in order to

I'njection + I ne Buf

dgq@eqqﬂqaégwem@gob ity the)vagcineppfpOpg/ms, of T weeRelila d1Gug/mi of Triton

S)1‘1'0{) fah8d Oéﬁg/rl‘\pch'VEtSe ﬂ‘ﬁ& b@&dﬂl@s usedlin @I&pré‘ﬁlxlﬂe bicihteditaking into

FoRueNpo SEr e o g AR PESRGY PRRRPRG I8 S0P com

terrperature + 1.5pg HA B strain, 15 mn rragnetlc

PSR of IS, B0 S ) A o rctowng
Gﬁ@pﬁi‘ﬁat Weter Fordnjeclivertt Seliei Buffet\sc@)@ fold poeeaniraledl PRSeeH 7.4)

FHemik! 5 AR mahRGicAAFnY! 4ta5dM tgm;%«‘é:tﬁifen at £58gVERIHINA stram 10 min

prepared in order to 15 reach a final concentrati

iMAIHeHHRIMPYA iropmm tmpesley Til-589 Hﬁ/\%@'{z gitpin, 19@@/’}?19"%*{0 stirring
Bt rdoRtempdiAtlre d1. B 0EHYY /B trai, 1ylnﬁ$ma§hancwuamg iat Fodm temPerature,

TN NG T N RO o T e

Qﬁrra:nrmagn“e'he stiromgml wbmotempéramne Bepormidatens srepinpptededthin the
q{mﬁ[- nthe follow ng 20 sequence:
%%er or %JHE&(: ion &E%@?’ne Buffer (10 fold

concentrated PBS pH 7.4) + Prenmix, 5 mn nmagnetic

V.M I3 RBSH-Alts (1R8I fogper ature, + 1. 5pg HA HIN1 strain,
ernu%oral immune response to vaccination was measured before immunization (day

28) and 14 days after immunization (27 mice/group). Serum samples were tested by the

hemagglutination inhibition (HI) test.

Table 10
Read-out Timepoint Sample type Analysis method
Humoral response D28, D42 Sera IHA
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magnetic stirring at roomtenperature, + 1.5pg HA H3N2
strain, 10 mn magnetic stirring at roomtenperature,
+ 1.5pgHA B strain, 15 mn nagnetic stirring at room

t , + 25pl SB62 enulsion for the f
Al gg&%@&géf SB62 emul sion for the 1/5 dose Agégnﬂgéﬁ?gnms
mn magnetic stirring at roomtenperature. The
filvenRésatitsons are injected within the hour foll ow ng
the end of their preparation. 1V.1.3. Read-outs (Table
10) The hunoral inmmune response to vacci nati on was

0 ity nmuni zation (day 30 28) and 14 days

fﬁe%ars érgB}éQb@té& 1nqﬂgdr8§ IS MBS Rddel SETbSD Icq;'i.mwfeuowed
tested %%%dtlnatlon i nhi bition

B AnGIeyRoREaiPnoAS04 Pt AUPR et MEre N An s bigRer i tres
reimpardd toluthie rpidin rvasdie) Skor RRI8infllixhza Je rsﬂalhk-,lAa Affatiéfidally significant

2008/ 04 7 PCT/ EP2007{ 06 . Vo o

R 0 1 s ey Bt 06} Ferh a0 b ot gorence

tirh HEtitres wee dmd:@heméd brswesroASA andi ASO3r 1/hipny0.08). Adeiged Jose of
081518k %o \r@&%h@ ﬂl] htﬁé&rfoAac{pt%ré%r@raﬁgchﬁwb%ﬁ td th%rpﬁé?ﬁ viRIn@. Very

own to I nduce tres ared t
&MT%PW% e OhsBRoR pRain e fAan AB/§P?WH@9) tals is "ke'v to be due
%6 akd Sighifiednt YanGdepit! 8rifC BBiveeh Mty BastEaidf uddd for thiee primiAg and the
observed (p < 0.05). For the HL Nl strain, a
%icant difference in H titres was al so observed

bet ween ASO03 and ASO3 1/5 (p < 0.05). A reduced dose

| titres for all three
?{Iraflﬁgﬁng%fg?gu{soadd g‘?gﬂ r's;' vacci ne. Very 10 | ow
responses were observed agai nst the B strain

Gﬁéﬁéﬁﬁf B Ofigl}lcreééla' i HI %téésl \]‘yiﬁﬁ ?ébszeﬁlebﬁh ?ﬂhrﬁalstpﬁ;n’éﬂ' Qith hetrosubtypic
ni fi cant an eni c dr.i et ween e ralns u
Rhng WS poing ASDEAINERISd VoG PR e, el pgeene: A Tl dose
roewsloswasnobtmn@drmmm robist HI dtesschgaiistall tlmae iinflueszes eaccine
lel titres was observed in animals primed with
e %subtyplc strains when using ASO3 adj uvanted
vacci nes conpared to the plain vaccine. A full dose
of ASO3 was optinal for obtaining robust H titres
Egglnst all three influenza vaccine straipns.
ampleV vPrecbpical gvaluatipn of adiyvantedapd na'a?ewmtea sglifjnfluenza

VabciAék (¢omiprieihgSRiblis d6ddsUsTINS3 adAnGEhT) @FpriRed 5T BII6Wice
vari ous doses of AS03 adjuvant) in primed C57B1/6 m ce

V.1. Experimental design and objective

Experiments in influenza-primed mice were performed in order to evaluate the increase in
humoral and cellular responses by AS03 induced influenza vaccines formulated with this
oil-in-water adjuvant.

To simulate the human situation, an experiment was conducted using mice primed with
heterosubtypic strains.

V.1.1. Treatment/group (Table 11)
Groups of 25 adult female C57BI/6 mice were primed intranasally (20 ul volume) on day 0
with trivalent whole, formalin-inactivated influenza virus (5 pyg HA for each strain). Priming
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in influenza-prinmed mce were perforned in order to

eval uate the increase in hunoral and cellular

r y ASO03 induced influenza vaccines

f‘gé%)q%%%d'bw th this oil-in-water adjuvant. Pé:él‘IEﬁ%007/060743
sinmul ate the human situation, an experinment was
csnaudslc:t:@réustb‘ai 55 a&m@r [irift Mo grianits (5 higt Q{mswme’pinﬁctlvated H1N1

SGiare2a e ALfere b Sl sod o) B BB apa n e

(vﬁébme Vielentysjght miaykalated, thgSmise twerd wacmia(adt witthal single dose of the

VREAP bl NS GBS B ol

dormalatignscaontsinintgesplitntigens| dlane (Wivalént splitmpiain) tos fofrBulgtiads containing
‘%’Bﬂ'aﬁtuééﬁ@%gjuvgﬁtgdjwmm%e tﬁ!s@?})f A@(ﬂ% @ﬁ@ﬁ&gbr 173! l\ﬂweAJ,trams used for

Pananma hangdong hose "I nc ed
ithe meunizaens; ingluded Y, th?alsa%a/?%{?%rH3N2né/N?Wc‘é°"k/55/2°04

\BRJighg¥ @ 0/2008 iral aMtibénsY1 Si JaBrindU$E" 6fthd Menanwee). ne
candidate intramuscularly in a total volune of 100 |.

M ce were inmunized with 5 formul ati ons contai ni ng
§'pblet11ant| gens alone (tri vaI ent spl it plai n) or

I 1 III "y bpl I l allll gcll:
S T A R A %’H&? 'emf _
51 r aj Tfya@swlﬂf/ﬂaln (l'h)e ade@m?@at i ons i n¢Hegealogquapriming DO
' ‘ﬁﬁfefdi'ég‘bus priming DO

?/()()'% Vir al antl gens (1 5 stra
LﬁloltTﬂVéPn&mt/kﬂﬁ%ﬁ/?dose). 10 Tabl e 11| Beterglegoyepriming DO
~T NUTBleRsphid/IAgo3tygat ment 1 Irival en Héﬁkdl%oﬁs b’hrﬂh@ DO

[alalalS

5Pl i tPBS AS03 Het er ol ogous pri mi ng DO BH?WTQV?QOH?]P”"""Q Do
spl 1t / AS03 172 Heterol ogous primng 4 Trival ent

5 Heterolo?us primng DO 5 PBS

et e P OUOTS Pt AR DO 22 Preparation of the
vacci ne formnul ati ons Trivalent split/ plain 15 The

fﬂkgiéh?élﬁlﬁﬁﬁlaf | OOpl dose are prepared
exte aneous accordl ng the follow ng sequence:;

e Earmplafions ferea: 1006k ose Sl ATeRArELeYeTPQraTBORSlY dccording the following
"s‘@(ﬁlféﬁ@é Vdt&FdP B&oﬂbﬁ £ SAlidd BUIaF @ foIé%oﬂc@Hﬁ'téd PBS pH 7.4 prepared

& Talont Idremelei o Pusgiydinieabi %FL@M%% S5 4 RG0S the fina

dbse)f ormul ations for a | OOpl dose are prepared

ext enpor aneously according the foll ow ng

Trivalent split /AS03

The formulations for a 100ul dose are prepared extemporaneously according the following
sequence: Water For Injection + Saline Buffer (10 fold concentrated PBS pH 7.4 prepared
as taught in exemplelV) + Fluarix Clinical Lot DFLUAO14 (1.5ug per strain in the final
dose)+ 25pl SB62 emulsion for the full dose or 12.5ul SB 62 emulsion for the ¥2 dose or
5yl SB62 emulsion for the 1/5 dose. The formulations are injected within the hour
following the end of the preparation.

V.1.3. Read-outs (Table 12)
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sequence: Water For Injection + Saline Buffer (10 fold
concentrated PBS pH 7.4 prepared as taught in
exenplelV) + Fluarix dinical Lot DFLUAO14 (1.5pg per

' he final dose)+ 25N SB62 emnul si
fs%lf)lqwég‘ég%{)r 12.5pl SB 62 enul sion for the 9 /()Oﬂ(}:'lfﬁzootvngous
25 5pl SB62 enul sion for the 1/5 dose. The
fToe muhatal mmﬁur&rresﬁdmjs@&t etcinationi wastrheasb@dr21 dags bfteriimehunization

07 R fonloy 5 5 ShiRPe bt 67 16 Pl iy mnotion

i(Fnutest. ridepeaiivler timmupe oespons@ wasatestedas udaysl [Rbt-idayunization by
a5 ymg&g@gtbgg ck9 mice/group) and the serum

sanp%éjs vveré teslt eg(bys)t he haemaggl uti nati on

inhibition (H) test. The cellular inmune response

Wabletfast ed 7 days post-immuni zation by intracellular
r\l_fn|1| na cf:n n|nr1 /I("Q\ 5 Tnhle 12 DRaad out Tlrm

éeaﬂ-ou;annl e tvoaTlmeaomtsu S net hogSanpietypel rd’g\atmg@ethod
)mgmaamsbdﬂ&eCel D4sr response O3Ber®BMCs | C$IHN. 2.
ResMidrFesbBnaé 2. 1] phsimor al i muni ftapm@® m cellgesup) .
eSults are presented in Figure 6. ITn this nouse nodel
of heterosubtypic primng followed by single

g a]gl on, ASO3 and dilutions (1/2 and 1/5) thereof

°&8H¢n to induce hi gher HI titres conpared to the

plaln vaccine. For all three strains, no difference of

5 Py et ween mice receiving the
ﬂ%%‘#%hg%rﬁvﬁg%?v '"%&%—u@ml dose ASO3 or reduced
(Res\ts anesprgsenteddin Figuee B Iy this mpygeLmeds), of heteresubtypis pgming. followed

B?%iﬂgtesva%biﬂaﬁ?j’ne%SOQ %ﬂd'd’lutﬁing L(‘I/Q a?md ‘mﬁ)aﬁrﬁt‘éﬁf wbn'éeshown to induce
of AS03,. .hi ghe 'é: h aﬂ?ﬁ
& 0B romoein dp LB P vacoine) K ol e s, q9 ifesence of Hi
ttitresmdamttses/pd bbtweas ariidearecahdmpihe ededine adjuventedmiiina fwicdose AS03
\M%elauéégl%gése%%spl it plain. Conpared to the response
I'nduce

i mmuni zed with trivalent split
adjuvanted with a full dose ASO3, a trend for | ower

e, ubaruugrﬁﬁmmggﬁs m/gt&f@ir ved when i ce wer e

i_munt ze rival en pl i t d1uvant ed with | owner
fesulls a5 presgnted i Figure 7.o\Yhatgysr the djition| of ASQAghigher CD4+ T cell
es3POhdes wePSobserved in mice immunized with AS03-adjuvanted trivalent split vaccine

compared to mice immunized with trivalent split plain. Compared to the response induced
in mice immunized with trivalent split adjuvanted with a full dose AS03, a trend for lower
cellular responses was observed when mice were immunized with trivalent split
adjuvanted with lower doses of AS03.

V.3. Summary of results and conclusions

In conclusion, an increase in humoral and cellular responses was observed in animals
primed with heterosubtypic strains when using AS03 adjuvanted vaccines compared to
the plain vaccine. A similar magnitude of humoral response was observed between mice
immunized with full dose or fractional doses of AS03 adjuvant. However, a reduction in
adjuvant dose was associated with a trend for reduced magnitude of CD4+ T cell
response.
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In conclusion, an increase in hunoral and cellular
responses was observed in animals prinmed with

het er osubt ypi ¢ strai ns when usi ng ASO3 adj uvant ed
v&ﬁgb&;ﬁg}79pnpared to 30 the plain vaccine. APCSI'/észo%eous
nmagni tude of hunoral response was observed betwe

mce i mmuni zed with full dose or fractional doses of
ASO3 adj uvant. However, a reduction in adjuvant dose

| r C i f
531097 9E Bridulll Dbl 9 AR IRabAEs ouceo by
Rdiyvanted @nﬂmw&vamﬁﬂlié influenzapyaceinesi(eemprising Maniousrdoses
k ASDS a8fRlvAnt!and wmséamgm?nﬁ&.méuﬂésml/ehmceadJ uvant ed
and non-adj uvanted split | uenza vacci nes
(conprising various doses of ASO3 adjuvant and | ow
A4 cExperingatal desighahdebjectveddl 16 mice 5 VI . 1.

Experi nental design and objective Experinments in

i nfluenza-primed nmce were perfornmed in order to

dxperimgnés in linflugnrarpsianed nice wenelfecforaredi imrmsﬂﬁetoreaalpetasminbyase in
rl uﬂﬁ%ﬁ@ %stfnéeE fbk( A3 ‘%d‘%ﬁ& b ‘ﬁﬁlu&%t\ég dn%\(q’uiﬁg)l%ﬁl dose

antl S&P &ﬂ‘ Straln human )
@a'i'%m(% é’a/ ip1/34) humginjdopey a«nﬁF@WUEGﬂdw@ﬁ'@'so {-water adjuvant.

Jorsith@ate thé’l RurharTBifuabior, 4AtdxPétiment wa¥ REAdUERAtusWgSmice primed with

Z‘G ét t|n%mce primed with heterosubtypic
PIPEISHRYPIGpren Treatment/ group (Table 13) 15 G oups
of 15 adult fenale C57BI/6 mice were prined

A r1a-ﬂ@%g_l.|elny$rg¢§@t)lqus ume) on day O wth trival ent

ated influenza virus (5 pg HA
{Gseuns 2 H5 sdultdfemple Q37 BYh mige were primeyd iptsansisaltyd20 plfvolume) on day 0
W?lﬁ Itﬁv@fenmﬁdclé f&%lll@ﬂ%&lvgéd %ﬂb@\mg (75 p%ﬁlklféf%taﬁgstwlﬁlmmg

Bei | 1 ng/ 262/ 95 Panama/ 2
Sﬁ%lﬂr‘gd@ﬂﬁ‘gssmwpf @q;hqr h@gfé variantsddll e HAe whelec dihagtivated  H1N1

N@]bﬁm@?@@tHﬂ&yﬁ PaRbiRE2067160, B Sﬁar‘(&%ﬁg/’i/@?)ctb RsE thoWidbdin the

single dose of the 20 vaccine candi

V?ﬁ%"&nﬁ&'&’e}v £lahl, days Igter.othg ) Mige, WeFR: VaAcingpd) with\p singlgefiese of the
wmaml omaidatbtuhranf@émlyah ia0total ¢aNithé oNEM ¢l & Midd WerdNinmURRSd with

R afon gl 3P anl g egBABa iy VAl Sel P A PP dlioge cedaining

oplit ABen$ bdjuvantely Withothredb/ doses dthaSOSt (fudl] V2 on 9450l Therstrainb @sed for

HE MRS 1), KNGl %lﬁé’?{éfﬁ S0 9D Ao orkiss/2004,

§Mangelﬁiz,0/w35wrplgmmmu(%5 ugllstsa)h,hﬂaﬁ‘ of the Hmmaardoan)s e) 25

Table 13 G Antigen / Fornulation Qther treatment 1
rivalent split / Plain (non-adjuvanted) Heterol ogous

&?I?Fn g DO 2 Trivalent split / ASO3 Heterol ogous

PG M AMgiged) Formulation Other treatment
1 Trivalent split / Plain (non-adjuvanted) Heterologous priming DO
2 Trivalent split / AS03 Heterologous priming DO
3 Trivalent split / AS03 1/2 Heterologous priming DO
4 Trivalent split / AS03 1/5 Heterologous priming DO
5 PBS Heterologous priming DO

VI.1.2. Preparation of the vaccine formulations
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3 Trivalent split / ASO3 1/2 Heterol ogous primng DO
4 Trivalent split / ASO3 1/5 Heterol ogous primng DO
5 PBS Heterologous prinming DO VI.1.2. Preparation of
t ' formul ati ons 52 WD 2008/ 043774
P%ﬁﬁé@%%#f%ﬁ% Trivalent split/ plain ThePCT/EPz‘m/060743
formul ati ons for a 50pl dose are prepared
ehivalenospiitéplatn y accordi ng the foll owing sequence:
I I , .
%%?érﬂﬁpartl Aﬂogééb@ﬁ%e E% 6r§r§ar§drjé>ég %(;r% gﬂy glccnordmg the following
erawnice] Water ForymreickorCl+; ﬁalml Buffar (dEL10WI0 tanceatrBery RBs pH 7.4
ép’%‘reﬂj ésntau ttuh%xérhﬁié!{/) doﬁﬁ)mx & Hléé@L@t%Flemma (0537 Ber strain in
fornul ati ons for Opl" dose are prepared
6?33?1eousl y accordl ng the follow ng sequence:
V\ater For Injection + Saline Buffer (10 fold
centrate S pH 7.4 prepared 10 as taught in
ﬁ@ﬁ%ﬂg’?ﬂa’d’ ésgsuari x Cinical Lot DFLUAO14 (O0.5pg per
Sthe dermulationshfer & i504al|doskn are) prepapdshéxtedRiGRaremously acoording the fiaiowing

sH{JuenGQWatglr For: &é(fﬁ#) $%aﬁr?e %'%'r 31'00fgldfcf%51 e'thteJ ‘%quﬂ\‘ﬁ ¥brepared

emul si
&Séalm} BcexempilYnt nFlugrx Glisipal LetdPRLAMAOAD (9-Aieg eerdstegin mhtbe final

RioSg) Zﬂpl 9562 drauidbn for the AP ASkeI 19, 5(1IT$§’ b2 erfilsion A6t the ¥ dose or
S SBE 2 AT Tos, (R0 K riopaTne vapetions, a rigcied Ay, fe hour

Tallowing e Relao:ltrmpreﬁaratbnpm nt Sanple type Anal ysis
met hod Cellular response D35 PBMCs | CS 20 V1. 2.
Results VI.2.1. Cellular imunity 25 Results are
oyts (T} 8. Marginally higher CD4+ T cell

'Tﬁé RANASS iIMRIR rRPSREVRSS tddtdd ? SaySTRSI-FRinhidh b mtracellular
tri vaI ent split vaccine adjuvanted with ASO3 (ful
Frtok '"%Bté@)“gcorrpared to mce i munized with tr| val ent
split plain. Conpared to the response induced in mce
Lrgg%nll zed with trivalent split plain or adjuvanted

a full dose or a half dose of AS03, higher

PRbdosbr T eSponsfrmgss@_obser ved s gbe e anliysis method
nggsﬂoﬂﬂ 3&3§ rrvalent spl 'IJBI\ﬁ’(SQ uvantegsam th 175

ASOUS UUSTE. VI e Sullllbll y Uf FreSurt S dadirfud CUITCT UST UTTS

Vi.2. Results

Vi.2.1. Cellular immunity
Results are presented in Figure 8. Marginally higher CD4+ T cell responses were

observed in mice immunized with trivalent split vaccine adjuvanted with AS03 (full or 1/2
dose) compared to mice immunized with trivalent split plain. Compared to the response
induced in mice immunized with trivalent split plain or adjuvanted with a full dose or a half
dose of AS03, higher cellular responses were observed when mice were immunized with
trivalent split adjuvanted with 1/5 of AS03 dose.

VL.3. Summary of results and conclusions
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53 WD 2008/ 043774 PCT/ EP2007/ 060743 I n concl usion, a
mnimal increase in CD4+ T cell responses was observed
in heterosubtypi c prinmed ani mal s when usi ng ASO3
q,gé) {3‘?‘% vacci nes conpared to the plain V%?:‘i*h&?om 243
j uvan ose response was observed in this experinen
and indeed a 1/5 of ASO3 dose induced higher
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I nfl0enza str 0 resent this lack of previous
exposure a naive nnuse nodel was devel oped to assess

|'rd%ﬁts' iATAEMNIGRINCInick - wete pélidrmbdlin ofid?ab 'H%thét@rtﬁé‘ Gherease in
f’r\‘ bl e 15) Grours of 15 adult fenBI e pai

oral,@ne cefiiern [mywine, fesparipes (aft @gnq;d.c%%ypgmmp@ vaccines
fdohillated avith Iﬂﬁs @aund»ramtaejuvm rlammsé a1rd p‘aridém& it Bteﬁtbected that the

A8 o gt M B ¥ oY B o Ve i RiSEhb Beicami

[pFiegnzy strain. Pee tauthist naivesimomune statisng pepdantic amqrgem& likely require

g»w' Yaa%m% %@se,@ %h;gdfe&f ﬁ&.aaaanéiﬂam%neé gﬁ% Je@%hhr%ss 30used by a

tral ns use
newinibonzai Sérﬁs' e cE?REMt Mﬂcwfwrew%n?xm%? @naivg; payse model

ﬂﬁé U%Ibﬁé&to%s@éss%azﬁn@lﬂnﬁlnbgéﬁbn?Or respondi ng tot/10th
of the human dose No formul ati on was done with a

doubl e ASO3 dose but rather a concom tant injection of
uhd.15Oehtnidnbldrogp (TableASP3 ful | dose + one 50pi dose
Brligs of 15 LAt fontae malve’CsAdIREhE Sefst infnidi e ahddy 8 BO4t328 with

pandemic H5N1 vaccine candidate intramuscularly in a total volume of 50 ul. Mice were
immunized with formulations containing split HSN1 antigens alone (H5N1 split plain) or
formulations containing split antigens adjuvanted with different doses of AS03 (double,
full, 1/2 or 1/5). The strains used for the immunizations inciuded H5N1 A/Vietnam/1194/04
viral antigen (1.5 or 0.38 pg/strain corresponding to1/10™ of the human dose).

No formulation was done with a double AS03 dose but rather a concomitant injection of
one 50ul HSN1 split/AS03 full dose + one 50l dose AS03.

Table 15
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G Antigen / Fornulation Antigen dose 1 H5N1 split/
Plain (non-adjuvanted) 1.5 pg 2 H5N1 split / double
dose ASO3 1.5 pg 3 HoNl1 split / ASO3 1.5 pg 4 H5NL

[ 03 1/2 1.5 pg 5 H5NL split / ASO3
S‘% %osH%ﬁ? split / Plain (non-adjuvanted) O. 3‘#@%&0@/060743
H5N1 split / doubl e dose ASO3 0.38 pg 8 H5N1 split /
NS0 3 @nt@&n pgornﬂlalh!ier spl It / ASOS 1/2 (Aaﬁgepgioséo H5NL1
=

$p PBS—VH+—1- Prepatrati+of
of t hES“\‘/Q%"EF”n%‘a'Pé’i‘%ﬁdﬁﬁ%‘ﬁ@ Prepar ati on of”gone liter
R F Iﬁ57N1 mtkdoBblbfdeseASBB pH 7.2 0. 2) 1t5qu¢0. 800 | of

te Homr—add—NaS—7—699 S KEt—0—266 O,
S A0 0 Raarpos x 12 t2o] B gon g
K2 POASN! B/ AR03AZ er sol ubi | i zati on, adjSugt to 1.0L
LA M@NFéphfPAS%”‘I/ﬁ"“ om HSNT—spiTt i N 3

br epAr at | on of H0ul _dase: Thiomersal |[(quantities

{ ki 'dWh%RWa?J%'Ol(nﬁ" adjwaniedlcent r ati on i A-38M8 strain)
apd 'I‘I5Np§bllf?@éble%s@)\§0(ﬁdded to the Fifoas pgul K
added as the ¢4

Buf f LS _not

{ Re VWW"MAW is reach by the Tween|@3Rd8ntrati on
hp 1 nswig,ﬂitmso“ﬁhez’rl nal concentrations0@8gg Of

[a¥a¥al ar Thi nnar Sal— UVS nmjni fcr Tween 80 and
.SE?;g 'F‘r?”%?"%@?&ﬁxmo inthe 1.5pg 1 83%H0at i on
dosel PB’$1ey are of 10pg/rr1 for Thi orrersaril 93 pg/m for

'Fm on nal d £ T AVA WaYal "t o L X o F2WA
eroo—ata U pglnl Ot IIILUH ZAV S\VAVARE BN B NN W B L v .oupg

forrrul atlon dose After 5- 30mn magnetic stirring 15
32 P VaA Nulatiorsai n) are added. The

fF%éEEalt@ '?Bﬁe ﬁtrefa of Flh&lr Qﬁ rﬁQBg ?)Hefra n'-ué 5? o? ﬁ'&@o ﬁ)Hf {Nﬁter for

{1 ons occur w

m@ctlemoad@fNaCHe? 69909, {Pl- 2099, MaPla x<GH20t 0 m)g, m@zHPm x 12 H,0
Bredb 3l RHIFY) 09733, R+ kokBiftAitior], RidRERD 3 DL vith Wi ifdriigection

taking into account its concentration in the strai n)
and Triton X100 are added to the Final Bul k Buffer.
HeNa3pffY pisinnot  added as the content target in the

f)Et%r mJII.at [ g 5{;? |reach by the Tween concentration of the
concentrations are 55 WO

Z@bﬁfememnantméﬁ' 1aking 000G ACBDAYIB concentration in the strain) and Triton X100
are added to the Final Bulk Buffer. Tween 80 is not added as the content target in the
formulation is reach by the Tween concentration of the strain. The final concentrations are
of 10ug/ml for Thiomersal, 368 pg/mi for Tween 80 and 35ug/ml for Triton X100 in the
1.5ug formulation dose. They are of 10ug/ml for Thiomersal, 93 yg/mi for Tween80 and
8.9ug/ml for Triton X100 in the 0.38ug formulation dose. After 5-30min magnetic stirring
1.6 or 0.38 pg of HA (H5N1 strain) are added. The formulations are stirred for 30-60
minutes. The pH is checked. Injections occur within the hour following the end of the

formulation.

H5N1 split/ AS03

Preparation of a 50ul dose:
Thiomersal (quantities taking into account its concentration in the strain) and Triton X100
are added to the Final Bulk Buffer. Tween 80 is not added as the content target in the

formulation is reach by the Tween concentration of the strain. The final concentrations are
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of 10pg/m for Thionersal, 368 pg/m for Tween 80 and
35pg/mM for Triton X100 in the 1.5pg fornulation
dose. They are of 10pg/m for Thionersal, 93 pg/m for

T 8.9pg/mM for Triton XlOOinthe

f%%%gﬁa/gﬂ dose. After 5-30m n magnetic sti rrl@&?’o@m“
or 0.38 pg of HA (H5NL strain) are added. After 30-60

rof I'I(]ﬁg?ml foRJhidiriefsak 1368 ru'gmg for2Bwé&en080 ard 35 ¢miSpt Tatbn IBO@ in the

e Th r re [ far
T00RldBa 0 el 3 HClolnfier ooy bl Hhoenao anc
\ii-Qugimnl fornBritoro¥A0C il the @i38pg fdmouletian dﬁset Atterfo30min magoetic stirring
Mlglorlo. S8 p&eRHALEN £t dﬁ?'a@e !ﬁc)edﬂk@tep 56786 ﬁ{lndtégm%etlc 8t|rr|ng 25

resggnse was _neasure ter | nmuni zation
© Fglr B $BP2 srulgioniis p@ded| Elmfogwdaqoggg[f: stirred fp -60 minutes.
tThb @HSs Eielcked. ehjéttiory dokur withh the! ABUirddliowinglikgéhd! ot HeGe@filation
was al so nmeasured 21 days after immunization (10

m ce/ group) by anti-H5NL hemaggl utination inhibition

Misby. Rebd-ouis¢Idble #6)B) . The cel | ul ar i nmune response

N445 0 ]G
A5 hFRbE| dipfyiobaaks WAL MR 18 ColRTparC ineduflfipn (r0
a'mfe/qevp)stpeéntﬂgc Ig§iiq andr Ig@h gnt'bmsy ﬁt?ﬁ%ﬂ%\glé@ 9@y‘\ F)} dfe humoral

%h@ﬁ'@?ésbor(é%‘ WA 81sd Inealordl - 21T@é%ehft335 m’ﬁﬁé\ﬂza%lﬁ (10 Wice/group) by
pe Anal ysis rre urq10 égr response
1

g—HgEl?gn;Eeg@A%a "g‘d?@)‘ﬂ asﬁ% Cel | ul ar
ITés pese indviin®BédpendeClias R6telld days gaetsitiniugizatidn. B. pbols of 3 mice

! o) S
L) o THRE S5 G5 Gne, Sl FER) BB s E LA T oot
ngoeratas, byawwmwmﬁl@ldegﬂo‘hﬁb i nduced hi gher
anti-HS5N1 Ig, 25 1gGl and Ig&b antibody titers
conpared to the non-adjuvanted H5N1 split vaccine
(PP es 9 -Ato F). At each dose of HS5NL split
RES4-DF the antyrppae 9L antl %mé&ﬁé"’”“?\n%@épsmethod

1@+ Il el A L 11e clIIlI = NL TUYSZD Al
E'E'EBWL'@S?%sguresb -C to F). W[tTA dose of Lyé,% plgotypes
HA of HS5NI1 spliti{ vaccine and conbined with d 208 Hititers
pCelhutiruespotse no dD34 er ence 30 of| RBMCs HSN1 [|dCS| gGL

and 1 g&b anti body responses were observed (Fi gures

9-A, Cand E). Wth a dose of 0.38 pg HA of H5N1

V2 Re¥@fci ne, a trend for higher anti-H5N1 Ig titers
were obtained after imunization with H5NL split

vacci ne adjuvanted with 2x-full dose 56 WO

2081 . Crtichort infthdreEr Bt dé: G (54and isotypes.

Results are presented in Figure 9.

At each dose of H5N1 split vaccine, all adjuvanted groups induced higher anti-H5N1 g,
IgG1 and 1gG2b antibody titers compared to the non-adjuvanted H5N1 split vaccine
(Figures 9 -A to F).

At each dose of H5N1 split vaccine; the anti-H5N1 IgG1 antibody response was 4-5-fold
higher than the anti-H5N1 IgG2b antibody response (Figures 9 -C to F). With a dose of
1.5 pyg HA of H5N1 split vaccine and combined with each dose of adjuvant, no difference
of anti-H5N1 Ig, IgG1 and IgG2b antibody responses were observed (Figures 9-A, C and
E).

With a dose of 0.38 ug HA of H5N1 split vaccine, a trend for higher anti-H5N1 Ig titers

were obtained after immunization with H5N1 split vaccine adjuvanted with 2x-full dose
56
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conpared to the response induced by HS5NI split vaccine
adj uvanted with AS03/2 (p=0.7315) and AS03 1/5
(p=0.9744) (Figure 9-B). This trend was al so observed

fVQ,B)zB& 37;?pt| -H5N1 1 gGl anti body response (Fi N Ep2007/060743
wever, the power was not sufficient to

observe a st at istically significant difference (25%
mowpkretioto the 7rebpdrde dhdifced esyc BISNOrspit/ Yadcie aduvantedf wittd AS03/2

‘{PIJ ‘f:‘:§1‘.‘3551 Sve/% {\ﬁe{é ,32(320 QW%&Bre 9%?!%3 'ir%ﬁ'é) &?é giso 'dloserved for the

e 'of
eampm{éalﬁtlgfabeetlbodv tespanse (Figura IQrQ)erwweh tmeﬁdjaa\maml@’went to

'fb%‘fvé 2| 5iaﬁlst\6§ﬁfé1§}ﬁﬁcaﬂt%ffér‘g%%?§5%'pG\WSr" fof A .71 Bifierence, or 47% for

ar e he T esponse obtained in mce i munized
vﬂ% g fifferenesh- adj uvant ed H5NL split vaccine (Figure
10-A). No difference of H titers were observed when

| it acci ne wa vant ed with a dose range of
A2 Hincral R Ped e U0 0! Sepg b dose 15
Abitikaclesedf UG pgtHAMDXe; al | m ce imuni zed with
’%?Oe%cﬁ%ﬁwmt |‘§|N,],-, cﬁﬂln'n“un&@& %tﬂeAS ﬁltea'l—gdmrsdlﬂ vaccine

titers conp areg e response o talne N mce
iinevged Eeaerthtﬁerﬁ ﬁ@mpafeﬁ gy tieesaensriopisiRgd dpice ipmypizefewith the
(rBh%Ufu@arﬁ&Bl)ﬁN |_l5;£ﬁt'N/efcbi'ﬁé'(l* bl)fe ho-: ENodéﬂferbhc{eQif $iI ¥eFsBvere observed
ser |ne a uva
R HERS sBltennecan s oS Wih 8 paianae o AP A s i

H5N1 split vaccine adjuvanted with 20 AS03/2 (p=0.032

f'?[ﬂr_ﬁd? %8}93% Qge) (Figure 1 OB). No difference

served in mce imunized with HSN1
Al gach \adiywant eiosedqlummtlmmumzeﬁ with A%{13+adjitygetedstHdl 1o¢plil vaccine

|r\’du|ce(§j ﬁ@ﬁeﬁﬁcﬁer@ %oﬁﬁér@@ &thgl rS@poh%l‘Slbtﬁde in¥hicB imiaV2ed with the
plit vaccine adjuvanted with AS03/2 or AS03/5 (Figure

I‘@B)adlUZ‘H“%'ﬁ%T sribyacpiag {fdee é?ﬁ)r gen doses (1.5pg or

Sl?}ﬁ%@hﬂy Highetl Hf t@rlsweeﬁolﬁgetn)dﬂ with tH5Ng swr\@cdil’flﬁaﬂ’ Medted with 2x full
mce | ed wi

e B0 By o bt ARGy iR A8 8p8 varclfpggrtoo i

AEH8(2 (PHk03dena Afae difference)(Figele WDBh 1.5 pg HA split

Wélﬁ%%@pwate%i%g%g% ﬁ?e a&g ﬁ'ﬁrnbmn\yvﬁffq{gmtgﬂ)lit vaccine

/amaqted wite 8x ful))doseASPB peaéulkmse AEO3 g driwere Arieq inmunized with

MsBaplitfvatdivyhdisraht@BWith ABDS/2 ra>r MB35 g: %ﬁe poB)HA split
H5N1 adj uvant ed with 2x full dose ASO3 conpared to

t he hi gher antigen dose conbined with | ower adjuvant
c&mnpar(sbn%ep@eeﬁénﬁbérhd#&ﬁﬁ@g pF0.3814)3 for a 4-fold

élﬁérg&%e%g‘l E{egsu{lgre]o%;ervég t}et\%e% ra%glnjnﬁhﬁi&ed W@gqg#%ose of

are presen

2‘@05/ MBY?@IWJEBZGONGB@$ﬂ3 AB@3/e I”Af‘dﬁge exteptigiween mice
ﬁrﬁhhﬁlzé/@ﬁﬁﬂ ‘T‘S ;fg]H,@ st HENFZdRYAntEd 48 ASE828 Bind nfi& immunized with

r es 8ponse .

pg HA spllt H5N1 adjuvanted with 2x full dose AS03 (Figure 10). HI titers were
significantly higher following immunization with 0.38 pg HA split HSN1 adjuvanted with 2x
full dose AS03 compared to the higher antigen dose combined with lower adjuvant dose

(1.5 pg HA with AS03/5, p=0.0193 for a 4-fold difference) (Figure 10).

VII.2.3. Cellular immune response
Results are presented in Figure 11.
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observed in mce inmmunized with HS5NL split vaccine
adj uvanted with various doses of ASO3 conpared to
mce i munized with with the non-adjuvanted H5NL split

zwg,é%d%‘mgfi gure 11). 5 At a dose of 1.5 pg %dégd7'{0%0743

¢ine, a reduction of the ASO3 doses correspon

a decrease in CD4+ T cell frequencies (Figure 11A).
Ha\sastedoseadf HENAdGspiit vaitcife BI85 pg0.B5 Ng) highdriQD4A+aK ceéllvespumses were
%'b%(—f:r%oe ng% b im EedT ﬁl?IH|5Nq %gf&%%&ﬁe ‘Q@Iﬁvﬁ?&e&v?{@ gario s doses of
Between di I rerent a‘gj uvant ‘doses I n S muni 2ed
WiS0R onseresdioumisatimehupiBed with| with thaowinrasivamted (S8l split vaccine
Brigured).V11. 3. Summary of results and concl usions
I'mrunogeni city studies in mce showed that adjuvanted
4% Redog pf 1.5 \F&X‘l?i“ﬂ SPlitryaeri @ redushor pfdanfPYS dosgh&prresponded to a
e brenSd i?(@zmlu' T l;el[l?églleﬁﬁéss(ﬁig%m1 1;141). Hb\krf]@/rea Jat agﬁs@ gf %aﬂs g H5N1

+ . T cel | r opses than those |indu ,
SR, A e e e T e
radpparisiosed fremiceviasnunlized mitb ;AS0Sradjuventied SNd| splitriansimes (Figure
rggponse between mce imunized with 1.5 pg and 0. 38

pg adj uvanted H5NI split vaccine suggesting that in
the presence of adjuvant even | ower doses of HA may be

VKB, ISURrY of AIBERE ¥ARd Borkthsdlonesponse effect in this
nodel. 20 A strong increase in CD4+ T cell responses

was observed in naYve m ce when using AS03 adjuvanted
HoMinggenidityristudieads i mies showgxhthext! aidjuvardted pisdi1nsghHb Mdccine induced

y ; lut
SRER-Ay M bRBSHoR Al LRI LSl e Ry cone
aesppngsasithan thegedndiged by thieinbr-adjuvantedHENT sfit \apaing: cel |

NS Qﬁ’tgféﬁ Sdo¥BSreQhEh Vétfdct WHE bbderved® SorHRLhRbrhlt in¥ASHel RBponse
was adj uvanted wth the reduced dose ASO3.

\ . > 25 As , .
PERNFRB UBICY IBBWBIZER Vithn &:Sqkg fa8f ¢he® HInadivvanted| HalY selit vaccine
@afgddstify thaNURE ploe&rea s agjuvenit @veroloner ds3ds BEHNERAY 18 @Quired to

[ nized wth HSI\%Q ﬁlti't v?clci ne (at either antigen
SBRye & onelloamranelac B s MOFF dose ASO3 or wi th

AS8BINY. inGeame ierRéIc & et tresponsdsewasnobseeved rie nplyr geicevadien using
%%§%dgﬂ?%§ﬁ%_ééﬁhbm§%%ciﬁéog? ed 15 the' ﬂaihh%m vacgige. No

vacci n ornmul ati'on an accordingly a decrease In t ]
impAch ef ﬁhéﬁﬁg?\ sﬂéutwagvaéelbm@uwmm dpgenof/ 038 of I Riit vaccine
ﬁ@stuB&d y@%bmte rc]:&%idﬂtt@;,a&rﬁlé E%deté?ﬁ_ﬁéeaéﬂ c:mlt h@tal%&ﬁ)n%@ﬁﬂés% 8kerved
re. su r e potenc I,S . .novel adjuvan stem
whet e Rtk oalEvaPh e adiumntod b i s setdppe Astd
Rsembviduslyadbsemwad,ued diferende indjumoraltadd cafdar immune responses were
- ed.in ) es., [ ,
R, BRRE Rl ARl FBY s gt 3 Hitgen doso)
adjuvanted with a full dose AS03 or with AS03/2. Some enhancement in the immune
response was detected when 2x full dose AS03 was used in the vaccine formulation and
accordingly a decrease in the immune response was detected when AS03/5 was used in
the vaccine formulation.
Overall, the data reported here support the potency of this novel adjuvant system in this
vaccine formulation.

Example VIl - Preclinical evaluation of adjuvanted and non-adjuvanted influenza

vaccines in primed Large White pigs
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VI1l.1. Experinmental design and objective Experinent

in influenza-prined pigs was perfornmed in order to

evaluate the increase in 5 hurmoral responses by AS03

'\Wﬁ%&%bnf' uenza vaccines fornulated with tlc}';& P2007/060743
|nvva adj uvant. Pigs were used in or FIERS

eval uate a dose range of ASO3 in an ani mal nodel close

to humans. Pigs show a long list of biological

Lsh. this ani mal as
hysf%pgﬁptggﬁﬁ 9%‘&@%#%@3&@%0 man with very few
exceptions (Douglas R, 1972). Mreover, 10 the
@Béﬁrﬁéﬁ H inﬁlﬁbn% phlﬂEJj PE;@ Zihs d@i’f@ﬁﬁédoiﬂ dr(fbr b g§aluaft|_e the mcrease in

commnb% observed . Treatnent/arou
Tnorg! Eispensss b!(f‘sgéd'l‘qucﬁféf"ﬂlée'\m|V?€°"?eérfﬁ’l"‘lé"aé‘?‘b‘é"“"\'/v§\'3e°" -in-water
raﬂjuxmd on day O with trival ent whol e,

R TR PR B 4B Ty R i lose o
FhumnmngPlg$ rshowsa damgslist tof dhiaddgicsl ranalngies dimad | establish this animal as

oF I 1
SRRl U et iaan W00 Gy bEBGol oSG 162 Mhbreover
tresnaniigetatien qf/'réhzynzamfeﬁlowbmwﬁ ceragenly absarvedpi gs wer e
vacci nated with a single dose of the vaccine
i1 te intranu c&l ly in a total volune of 500 I|.
: g h formul ati ons cont ai ni ng

poups Qir10i@Bmtarngwlate(femb!eaiigsWerem"hTed inaday)0 with tnvalent whole,

ffocf'{nﬁ‘ﬁjr!-%éct&%t%? 2lr(l)f| %R%{; %f&%b@%( ﬁéj I-'PE fo?/netz'lcgesrt]r% PS? Jlt}'la\éﬁga ly in a total
yolpme rof 20& g Pflmmgtstlrelns eoneistedhofi straims ihoololodews telMsitcing $leaims (25

33 47 WAL ities HIN Al RORIBHERHEE° HaRP Bypanpmggzo07ioo and

N&h@mdmﬂéﬂi’an}’@m@&@g day later Apigemwenesvaaated gitls arsirighesdose of
"ﬂgégvealeané Bgncﬁda%‘ ﬁ'\ﬂ? %agg?rya §5t5la\)oﬂm1fa€fl 500 1@%41 ng%nimmumzed
withe Prmwaé*pn% ﬁomn@g it amtmem a onerr(irvalreetnﬁphs plain) qr formulations

Bbrﬂblﬁlné RPM- éﬁbéhéaéﬁAMhtehmlfhr§|d8§§3%ggrdf M09 @@ 1/% or 1/5). The
?{}I val en(% It S03, Het.er ol ogou

SULIERY DG IMmiagaions nigied. BINL ANOY; Eabrenisiepios HoNz
Nnanainem)ow@ lahd /B/BKAAGdSrIghY 197e Vit GInBgisMe S(15 NigMHA oM N B VNew

erdnaruns R piber bR oYase s (i Charing o7 sl

p$ & ameAumeedbse)of Tween 80, Triton X100 and Vitamn E
Succinate (VES) is prepared in order to _

Groups (10 pigs/group):

Table 17
Gr | Antigen / Formulation Other treatment
1 Trivalent split / Plain (non-adjuvanted) Heterologous priming DO
2 Trivalent split / AS03 Heterologous priming DO
3 Trivalent split / AS03 1/2 Heterologous priming DO
4 Trivalent split / AS03 1/5 Heterologous priming DO

ViI.1.2. Preparation of the vaccine formulations
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reach a final concentration into the vacci ne of
750pg/ M of Tween 80, 110pg/m of Triton 5 X100 and
100pg/ M of VIES. The quantities used in the prem X
t@b%(ismjgﬁccount their content into the strgimseootoras
formulation of one 500pl dose is prepared
ext enpor aneously according the foll ow ng sequence:
V\ater For Injection + Saline Buffer (10 fold

%Ia S pH 7. 4 prepared as taught in
exe rem x, mn magnetic stirring at room
tf“e?r"ﬁé\"m meen §0, 1T5m )iwolimd MitaopistE Syaginated VRS his RERpAkediir order to
Sbadhld fiith 8dncbRPIIbA HIP edkbife of*75bﬁ§/g1| bATEENZB05 H i Glgimi of Triton

%0839, OB PEVES' The Riarthiesy et o 184 prafiih ke o gyt thir

toempetnatblﬂf@stra?he for mJI ations are injected within the

et OL s e g, Roprebth rBRERBIYS Srcaking e otowing

x‘gwnamdNaret léanlmjecEOG;drcﬁahmmB@ffe(r Viedpldicongentspiad €8 Sipii 7.4 prepared
%qgﬁgﬂ A ex(eﬁ@féh/_l)ar f#rélﬁ.k &Wﬁxﬁ?ﬁéﬁ& Isffin T_d? Bi .%oﬁh@mgé\-%w& 15ug

ween I'ton
%%a'ﬁf 18/pig, malQﬁ‘@t"‘q%fﬁ'r'ﬂQ at |" %“ W&'ﬁtq{e’t%@“@rwwz strain, 10
t_lr_ﬁri]ik ﬂ']fagﬁétk)l steing éﬂﬁo?hhémbeSrggﬁélﬂ BSII‘IISug IHAOB &ifgin, S1f5f rikh Ragn@it stirring
e formu of . on R 0S
S o0 SRR ENIS] 7L BB elRg 2 B P 58 Pl landas the end of
\lm"mrerﬁmatlohnj ection + Saline Buffer (10 fold
concentrated PBS pH 7.4 prepared as taught in

lelV) + Prem x, 5 min magnetic stirring at room
é‘r\‘ggﬂéfn!‘ttemsm 15pg HA HINL strain, 10 min magnetic

S Pr%l‘nr)d’lﬂ Teen Q@WHE&W‘QD ahdVRamifi EISRGinkte (Y@éﬁs BFepaied in order to
IC Stlrrin ur
Fpch LS ATCoAERtiag [rid ing Jagine SSRUGPY Stovean 0, SHLGImIS Triton

t)@lm@hdtmoﬂg/mﬁ-oﬂﬂﬁw TrEBGZantitias! wdedrin ftiay plemix falté lintd @seount their

?g,q{?n@ggye insB62 emulsion for the 1/2 dose ASO3 or

I"Sion for the 1/5 dose AS03, 15 min _
ﬁﬁg fermulatient ¢frqne 4GOI dose) innremarptexiempazaneDhigly according the following

s@&JHﬁbétWé%QISFcﬁ‘ﬁ:ﬁedth R &afth Bireh| Qro b1 %o.tBéHfrateé pbé%w 7 prepared
of their preparation. . ad-out s

@?é@ﬂgét ipgpremple M) dnbremix; %WUW@%'@%@W%O ?U%'Hd%’i’ﬂ%(?‘i”tﬁw + 1509
\woSHmaswuedobﬁmQﬁ@nbm étﬁﬂﬁﬁéﬂro@ﬁ Itéﬁwmatur(edamsﬂg HA H3N2 strain,

AR s Fosee i etits B pbTbmaaRuR & i arE R £ skdi, 1e,min magneti

strsihg dt rogmttérepdnatersa g @bl SB&R emplsion Horldhe futh dos(ehn\so3tcasi25ul SB62

%ﬁu&%nw % OI% Q§S%7K§I§D &Té(glf) %%@Z/ &ﬁjgﬁl’u%or {E@ d((]f% AS03, 16 min

I 'me pol nt SI's rre
Fagsoetisl strr@rgpghg@nD@mqg@ureDI gymlapm are injected within the hour

following the end of their preparation.

VIii.1.3. Read-outs (Table 1
The humoral immune response to vaccination was measured before intranasal priming

(day 0), before immunization (day 28) and 14 days after immunization (10 pigs/group).
Serum samples were tested by the haemagglutination inhibition (HI) test.
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VII1.2. Results and conclusions 5 VIII.2.1. Hunoral
immunity Results are presented in Figure 12. \Watever
the dilution of the adjuvant, AS03 adjuvanted
twbMsdsiilsP! it fornulations induced a stron T/l%_l!l2007/060743
response to all strains than the plain trivalen
formulation in this nodel of honol ogous prim ng,

dlableci8gh statistical 10 significance was not always

Aaca-aoff ot

reached—for—at hr-ee—stratrns—An adj et 6Se—etrtEett
waead-gc or vad wi Elrzgzpmnhf diff e;{esarwzle P8 m dJitAnglysismethod
s Huenorgl reEpenseess Dﬁrﬁ%@éhl c strio$ers such adHA

B/ Shangdong, only the trivalent split vaccine
adjuvanted with a full dose of ASO3 was significantly
a2 Reziits bh@gohdi@siphsti N vaccine. In contrast to
trivalent split vaccine adjuvanted with a full dose

of AS03, a reduced dose of ASO3 failed to increase H
MlljzegHurﬂ&thmmuaitﬁ three strains above those seen vvith
H&@ul&' Q}e P%@&ﬁé&‘ﬁn r-%«TQurez'rré \ﬁﬁ?tg\?eg thgﬁdlfa&h ' 'X?thel adjuvant AS03
amuvwv Ealp et f@iiml!éai'en%nmda@ﬁdwamngebﬂb@smnsgrto all strains than

§Ib§tth%r@fforﬁﬂla%r{ i this'\Ab&dI f %hﬁlo@&xs Mﬁ?f@ ' Jﬁho%‘ Hatistical
in water enul sion COI’I‘%” ses .25-1. 25%

§l9f]5§?9éﬁ‘é was, ek always ggachgd aﬂ'dBf&P SérﬁasoAqawuv% @dg3e, pffect was
ebzareddf withgighigditidrendes fromustiaih 1Ba%@in. Ror 1665 imiMUABGERNétEins such

ithon of ¢laimil relnthet
3P SR Rbdch B e B SR e e G sh 3 o dgpe gt AS03 was
sigaificandly i differénti frem 1ther plainwkaaceen In hentrastutos irfvglientg split vaccine
AEBMntd SwiltPh WAA6EL Iay h8o$ asr‘éﬁﬁpéeh% %PR@??@‘I&Btoﬁgcrégke HI titres
I Mmunogeni ¢ conposition as c In c
for el t']é‘iﬁ sipinpabavA these sesp Mith Hie niaimwascigt e i s sel ect ed
fromthe group conprising: Polysorbate(r) 80 or
Tween(r) 80. 5. An i mmunogeni ¢ conposition according
to any of the preceding clains wherein the vaccine
conmposition volune is between 0.4 and 1.5 m 6. An
I Mmunogeni ¢ conposition according to claim5 wherein
said dose volune is 0.5 n. 7. An inmunogenic
conposition according to claim5 wherein said dose
volunme is 0.7 nm.

A
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8. An i nmunogeni ¢ conposition according to claim5

wherein said dose volune is 1.0 m. 9. An inmmnogenic
conmposition according to any of the preceding clains
wherein the antigen or antigenic conposition is

GlAdMS ed from I nfluenza virus. 10. An i nmunogenic
conposition according to any one of clains 1 to 9 for

use in the prophylactic therapy or therapy of a

Tt ondint immunngedicseampasitiph. camprisiiy am antigem @y antigen composition
conmpaodian adjuant wotipegition cansisting ofl an 108 in watergemulsione wherein
nangidceilinewater mulsion snmptisdsop.26<e25% (pivdshyalans,i @25-1.25%
t he(\dpptoco! ant & bRy %o(vi\a emudsifiingiagent petihweas doses 2

2.

10.

11.

An immunogenic composition of claim 1 wherein the tocol is alpha-tocopherol.

An immunogenic composition as claimed in claims 1 or 2 wherein the
emulsifying agent is polyoxyethylene sorbitan monooleate.

An immunogenic composition as claimed in claim 3 wherein the
polyoxyethylene sorbitan monooleate is selected from the group comprising:
Polysorbate® 80 or Tween® 80.

An immunogenic composition according to any of the preceding claims wherein
the vaccine composition volume is between 0.4 and 1.5 mi

An immunogenic composition according to claim 5 wherein said dose volume is
0.5 ml

An immunogenic composition according to claim 5 wherein said dose volume is
0.7 ml.

An immunogenic composition according to claim 5 wherein said dose volume is
1.0 ml.

An immunogenic composition according to any of the preceding claims wherein
the antigen or antigenic composition is prepared from Influenza virus.

An immunogenic composition according to any one of claims 1 to 9 for use in
the prophylactic therapy or therapy of a condition or disease.

Use of an immunogenic composition according to any of claims 1 to 9 in the
manufacture of a medicament for use in prophylactic therapy or therapy of a
condition or disease.
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