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VACCI NE COVPRI SI NG AN O L I N WATER EMULSI ON ADJUVANT
TECHNI CAL FI ELD The present invention relates to
WO p@8o¥Ed4 vacci ne and i nmunogeni ¢ composi t i onSPEN#P2007/060743
their use in nmedicine. In particular the invention
relates M YAGCLAREndINNAACH Guh8h BBl i AN
conpri sing an oi'T-in-water enu sion adjuvant an i r
use in nedicine, in particular their use in augnEntlng
I mmune responses to various antigens, and to nethods
of preparation, wherein the oil in water emnulsion
EﬁME@tocol a metabolisable oil and an
Th&Brdstnt YivBRticRORMtes T@QWB%—V&%%%JN%W&emC compositions and
conpositions or vaccines with an inproved
thejrmyaen By BYedisiney 4t @2diculay shedregation Arlaighdostacaineyyr, immunogenic
forﬁ%aﬂ&@%&nb@éﬁ% BR M-SR tenibii¥n 2RRVARPERY BelrNBel iIRTHE CIne, in
response rai sed to any given antigen and/or reduce
partigdat (HgE HER in SHALBY IrPMURe FaRPORISStIo varipus antigapg @nd to methods
of E@Bb%&l@ﬁ%lﬁ’@rémsﬁeﬁﬂ% Wedtér &HQI%n'd@)n{dﬁ@e@%ttoc&ng mé¥Solisable oil
een suggested to be useful as adjuvant conpositions
an¢ gpemy )4'89 aggntos/ 17210) . W005/17210 discloses oil in
wat er erul sions conprising from2 to 10% squal ene,

fron12 to 1096aIEha tocopherol and fromO0.3 to 3%
TE use alone or in conbination with
Ne@%%@@ﬁ%% oBRIdRes WIROY |ﬁ?p5&@dqh§rmn%?§§c@l ére'ar\Né(_\;f%tr%reded As

enul si on conposi tions conpri sing abol’i sabl e "oi |
oneg, skafgani adiwaatsaye degn usgh&o HVIa”P' AMpEeve thes immyne response raised

to érH/fé Marﬁ@@%h@/@r %@UB@%acf@ﬁkﬂyl%&lﬁﬂ&y fHitRE hg§es oil in

water erul'sions conprising metabolisable oil and a
saponin, wherein the oil and saponin are present in a

OllrlﬁWaférQé‘mLhﬁbH!eﬁé}* se ard \ﬁé]ﬂkr%qpl ih the TREARY hveSbédr siRygested to be
need for inproved vaccine and |nnunogen|c conposi t 1 ons

usgfplas %WPH@W@G!@%&E%WWWQ 838A%Y- and are |ess
reactogenic in the host. STATEMENT O F THE | NVENTI ON

The_ﬁﬁesent i nventors have di scovered vacci ne or
§etigctoses p fsveiep ﬁ@utsmmrqomﬁ'gmg &RBY 2 darbiatssiuglene, from 2

to qg%h aﬁ)‘ﬁﬁp@egﬂ{er&f atd@rof 10.3 Mo VE8% QlveBMHCS RA tHBY 28 alone or in
used ilst stillmaintaining a conparabl e i mune

COWE@EW%E%mh@§?h@ﬂm§h3@ﬂwpben or antigenic conposition
Wi thin said conposition. This carries the advant age

mai nt ai ning the | evel of - o . .
W0O99/12565 discloses oil in water emulsion compositions comprising a metabolisable oil,

a saponin and a sterol. The oil in water emulsions further comprise 3D-MPL.

W099/11241 discloses 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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I mmunogeni city agai nst an antigen whilst the

reactogenicity within the host recipient is reduced.
waewsndiTngl y, in the first aspect of the presePCT/EP2007/060743

invention there is provided an i mmunogeni c conposition

conpri sing an antigen or antigenic conposition, and an
MaRinig Pt CERRATIIP IMEHNR 63HRONSE AGRIAF aBi FntigRD Rk #Btigenic composition

W|t|$iFTU|s§|'d0%om%§F&i n sgHigl @rfied nrhké/abG\Var@éQél Srhé’iﬂtaﬁ?@rﬁ“@’rﬂhée%vel of
0.5 10 ny netabollsable oil, ng toco

nd
mr@qug_en@ltwg@lﬁﬁq an ]a{,: I9R) y@@:‘ﬁtthe 6@0tm¢y dutbin tr]enhost recipient is
redaB&d her aspect of the present invention, there is
provi ded a vacci ne conmposition conprising an antigen
or antigenic conposition, and an adjuvant conposition

Acé‘d?ﬂ’ﬁ@l'yslhr’tge Arst bpeck Bf WRLRESRIHVEATRIM thlﬂmﬂ% %'rd\mfe@' #h immunogenic
il-1rn-water, emul sion conprises 0.5

CO%‘?SJI:?(S‘I GosisE9 N antigem ot anfigerig GPB’EE’@F'“%@”Q ap adjwapgcomposition

corﬁﬁh’sllr%j Ay bing @@t@ﬂému@%h WhERM éia@ﬁ@il inlvat8r édalmtslbﬁrcoﬁ@ﬂ@e"sto 5-10
he invention there is provided the use of

mgvfﬁﬁ@lbﬁ'@aéle ‘P'hr?tﬁ]og@nl"‘@ teeohrssh @-fon4 dBQrﬁm%'fM'an%e”t per human
doglt i gen or antigenic conposition, and an adjuvant
conmposition conprising an oiI-in-mater emul si on
wherein said oil-in-water emul sion conprises 0.5 - 10

In BBotABE absddt Sitbthe Skbent Onvrentiod 1 thake i GRbvididd a Ovafbcmedecdfposition
emul si fying agent in the nanufacture of an i munogenic

COBRIIELTA PBIIGR AWECTS GQBROSIIRN. Gn AR ABhCRRISIIoN Comprising

an dd.ﬁﬁ%eer bMuRionU "H¥REIn 3SHRE Bil-in K/Jéﬁéreem&slého&drﬁ*&i%e§ 0.5 - 10 mg
nmet hod use as herei nabove defined, for protection

metgpall ?%JEG ‘P'hpe'%T 1 bmapipceliagd f«b— A 4@ BBUISYIAT peemioRpsHuman dose.

which is a variant of the pathogen fromwhich the

antigen in the inmunogeni c conposition is derived. In
In aﬁ%h?érase%@am%ment'%&}eée [SPrpYiesd thedisg 9rBtVREEINS P iTEBuUNOgenic

comtipobiabei BRsEh dqjeefri nalighRT oPr MtREhicORoMPBEINST, and an adjuvant
i nfections or sease caused b§ a pat hogen whi ch

COE@%IFI?%&)%ISI@H‘: p@éﬂ 'WHYQ&‘H' gau 'Qy‘ar‘"fhﬁfﬁm Cﬁald( pé{-tln -water emulsion

i5&L0.51 M3 @ hEBBOIRABRI &il, 0BPASirhy @bol B B4 — 4 mg emulsifying
SCRI PTI ON FI GURES Figure 1. d1nical trlal

agﬁ@b‘ﬁét“? manyEaghire iof ap dMMERfesni¢ BPMeeRitonHiar Kiet ﬁ’r%‘%ﬁ'oﬁto‘c infection
andidrRessd. tinmepoints (ATP cohort for imunogenicity).
Figure 2 : Cinical trial: seroprotection rate (SPR)
for H antibody titer with 95% confi dence

In a further aspect, there is provided a method or use as hereinabove defined, for
protection against infection or disease caused by a pathogen which is a variant of the
pathogen from which the antigen in the immunogenic composition is derived. In another
embodiment, there is provided a method or use as hereinabove defined for protection
against infections or disease caused by a pathogen which comprises an antigen which is

a variant of that antigen in the immunogenic composition.

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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interval at day 0 and day 2 1 (ATP cohort for
i mmunogenicity).Figure 3 : Cinical trial:

W@ 20080e17er sion rate (SCR) for H anti body titRPCT/HP1007/060743
95% confidence interval at day 2 1 (ATP cohort for

.l mmuno en|C|ty Figure 4 : Cinical tri

Figuge o%o%\}'é'P%'l HH“ f&%’PB‘P”V@W’) ratsr (S¢Raker B%o‘%ﬁt'PP@hért't% pith 95%

corfah &ORtdref BEGay 21 @n\r:a&or@h f&abhn%nbgérﬁaf R})cohor t f or

i muno emmtyE. gure 5 : ce stu utinin

Figuse 45; Eliisalt 5 S(e@ﬁpn#rs'onc@sor.@%mférdﬂnﬁ%@ Vi tigigwith 95%

comdbnc&.ﬂtewépgumwm ATH EHoRJol ifPRMO émg@)AS%) Figure
. Antj-A/ New Cal edoni a/20/99 H (fiters;

Figaite (5 AVIPa. Siufs) ZGFMASSIEinn: PPBRion teply (SUT e IG8D) In BALB/C mice
pmﬁééﬁhmﬂOHs{e?ds%tybﬂc totrafis - (d&lé}%% ASM)Cngh#édysA Anti-A/New

lutinin I'nhibition te

CaledompEy/H HoUrs: [R5 AbrEP B gp o 1 J1%iS: TigygeSC: Anti

B/SHRARESNHIB HI t,{argure 7 : Mce study: Cellular imune
response (CD4+ T cell) in PBMC from C57BI/

Figyr fodHiae (5 01e HBEGRBIYBNCMBERAD oS ML 1 a gt ABCRTBI mice
prlrﬁb&Witﬁ héterosMo |o?4t|{éﬂﬁéé55@ ﬂaHbé‘V\SOB}mne response (CD4+

é\Zgln from C57Bl/6 m ce imed w
F'%? gr e ey cCaliyia | 'HE“‘HWdrqSHﬂQﬁ% +th%”] W%M%ﬁom C57Bl/6

m.@Bﬂng&m.&rOhée.@mb?gb dyaint edbswirbhydRSE3)r ange ASO3
ure 9 : . HBN1-specific serumlg

quqrg@,. Mi %EAS%\HM gjalluéﬁx{dmgrmqe 195 RANSE @D“("'CT&?H D)P%IMI@ from C57Bl/6

mld&&’?r’ﬁe(ﬁ ﬁltﬂ%té:rbsdb?tﬂild’ﬁir@iné %ﬁeqmmuz@a viYloWAdose antigen (0.5 pg)
st-inmuni zation (GMI +/- 1C95) for two different

adJaYﬂﬂt@%W'tfdéi%@ rapggA3( A, C and E) or 0.38 ng (B, D and
F.g‘EDre 5* MWeestG(Q/ HQ!‘NQesp‘éblﬂéi)éerqu@HQQSPlttﬂté}@f(A QRd Imféhelaht.mr\n 1gG1

g 1 posti muni zati on |
©apd by eg@jQQ%br(Et%i 2 POPIG FRSPARE IR TaO LepOst- '@mﬁg'zmn (GMT +/-
|095) & t@8 dirdrBhntidandidse: 15 :l-.lg (AMCGRJ ) bl y: 38%@' (BUDaarnd F)

I nmune response I N nave

(CHM
FigutmR, M Soi HAMAReReoaTb B o R CUBL. - 1aop) o gap21 post
|mr9u€a§atféﬁ)(6ﬂ/ﬂ] Wﬂm{ﬁ%r\m& Rifdese aht&@%o@@oﬁ5 p@@\ r (538ng (B)

antigen) or §ant [
Figuse ré/kcesﬁtuexf C%@m@muu?.rﬁmnﬁﬁﬁpﬁﬂ Torell é%t”a(" 57816 mice
immilnizd RN differEhtOfosRr SN Wivh Ecifto (FRb QB QLS8 P%K/@%ﬁar{t&!)%ﬁth dose
range AS03) . DETAI LED DESCRI PTI ON OF THE

rangg ARY3: ot He HAYRa (antiger)ior §8)°0-3%H9 HALAS Fankigam)- her ei n
Figiiré 12NPRBAAdYDHabRaghIONER I kNilSition test (GMT +/- IC95) in pigs primed with

homologous strains (dose range AS03).

DETAILED DESCRIPTION OF THE INVENTION

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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to be optionally substitutable with the terns
"consisting of", "consist of" and "consists of"
WO e@poelTry el Y, in every instance. Enbodi ments PET/BP2007/060743
relating to "vacci ne conpositions” of the invention
are al so applicable to enbodinents relating to
In opgmembedimert ©bripdsnY§iRg  thefe thPrevidach dﬁCC'%ﬁ]d’r jmrgunogenic

co¥Bésifon! EonAHRirRNRP dhtigRAt orodntib 88 cbiMpeatidrPBnd BRTRjuvant composition
provi ded a_vacci ne or i mmunogeni ¢ conposition

CO"!?*bﬁﬁ'ﬁg |0§ PRQI dh WaHY iequIsift: "H}ﬁr‘i”'@éﬁ'dc%'dﬁd‘éﬁt?"l Inulsing cgmprises 0.5 -
10 &Y M&%‘Bblléé%@&ﬁ ots 0R 1 GRNRICEE Ard00.91- AMgOdrhulsifiPAInt, per human
emul sion, wherein said oil in water enul sion conprises
dogg.-5 - 10 ng netabolisable oil, 0.5 - 11 ng tocol and
0.4 - 4 ng enul sifying agent, per hunman dose. In a
further enbodi nent of the invention there is provided
In g fydlesi erBPAHMERNPMB§RYRNICB PRSI i1 RIAVIEREr YAHCIE @nimmunogenic

corﬁﬂédltgﬁlncd?ﬁpr%mg' S BnFRAPRSArtiben camPodioradhd A Hdjuvant composition
onposition conprising an ol |l in water enul sion,

Cowwr@ an phin wﬂer Pwu{mnewh@m tedl B YR esadsion somprgps 0.5 - 10
mgBelZBbRRele §RRLR0Ad sqda%mely @8 sqw%f&bt (ch|5 as aghdBcopherol

tocol (such as_al pha-tocopherol and
ang il i mgnﬁmﬂ'@@ﬁ'i‘g @Q%@HSH@‘ ﬁ%IWU%@"M?%§°r§l5?rbm°@ﬁ°'eate) per
huBhaeseat e), per human dose. 011 in water enul sion
conmponent The adj uvant conposition of the invention

conprises an oil-in-water enulsion adjuvant,
OillRh WARée&thiIsFoH go,ﬁggh&;ton conprises a netabolisable oil
I'n an anount Ong, a tocol in an anmpbunt of 0.5

The adiuvap) camPosiion flItag fYERPIagRMRTISeH anOlkiggier emutgion adjuvant,

preferfBly 88/ dhYi08 cOmbrisisaPhmetaboabibiCin st arh @@ lof @@%d?b/g a tocol
intensity have di aneters of |ess than 1 mm In order

in grp AMQH quq il WA I BBS ISty B 2p8NHR ATt ©f Poy— 4 mg and
haﬂmnd@ﬁmsmfsﬁmt at08ast 70% 1) ihteRbigsRaveTdidrigte @181 s @an 1 um.

system has to conprise a netabolisable oil. The
meani ng of the term netabolisable oil is well known in

In &laer ﬂfrtanyl\ﬁtlﬁh)@térsét%&)sﬁléﬂ t@%ectﬁftbﬂ@doraﬁum&?|a6|9nn|strat|on the oil
capab bei ng transfornmed by nmetabolism (Dorla

ph‘ﬁel ‘Efstf‘? W'%EY%‘%{F hes dpicomari§e aipetabaisabler &l EBﬁ}i‘é‘?ﬁP'”g of the

ter%%@ta@glistab%nol( W) Dmov??hﬁl ﬁhb'arWetE@ol@QMe‘@ﬁQieabéfﬁ\ed as ‘being
animal oil or synthet

canzie 969?'89tt@n§f%mﬁ@aypﬁn@w0m (lDé’r'é"éfb%k‘;'l'Ué”@‘redb'}éPW@a' “Dictionary,
W.BI 885dcps RehpaVy, St RakibE M O™MYL The TREHSY bERHY YEGEtABle ilEfish oil,
commpn sources’ of vegetabl e
animal oil or synthetic oil, which is not toxw to the recipient and is capable of being
transformed by metabolism. Nuts, seeds, and grains are common sources of vegetable
oils. Synthetic oils are also part of this invention and can include commercially available
oils such as NEOBEE® and others. A particularly suitable metabolisable oil is squalene.
Squalene  (2,6,10,15,19,23-Hexamethyl-2,6,10,14,18,22-tetracosahexaene) is an
unsaturated oil which is found in large quantities in shark-liver oil, and in lower quantities
in olive oil, wheat germ oil, rice bran oil, and yeast, and is a particularly preferred oil for
use in this invention. Squalene is a metabolisable oil by virtue of the fact that it is an

intermediate in the biosynthesis of cholesterol (Merck index, 10th Edition, entry n0.8619).
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oils. Synthetic oils are also part of this invention

and can include commercially available oils such as
WOHOBRE(’7) and ot hers. A particularly suitabl ePCT/EP2007/060743

met abol i sable oil is squalene Squalene

(2,6,10,15,19, 23- Fbxanethy 10, 14, 18, 22-tetracosah
Summ)m?@b%a@ﬁﬁﬂ% prasent igjthe MPWHCQ”P%HQP innan ampgent of 0.5-
10 QHan)fe‘i‘érﬁﬁlyl ghatig; 13-9eu-0id-7, apd-¢ nn@ qw@r A8laBlg, tdres-10mg),

in olive oil, wheat ern10|l, rice bran oil, and

spsgiisaly 5301 TG A pAft Mol dPl 9 ﬁslrteerereﬂ@@dmntf@r thgs énveption, the

metdbofisdol §infs| &&e@%ﬁb%@mh@ (G |Hﬁ¢lﬁ6?&d|®&ﬁnﬁ)o§itlbn li-Wan amount of
virtue of the fact that it is an infernediate in t

0. 5b1(b§39mpﬁ%f§ra§'yo? 18hét18s 3e?. ot -8( Redr Kk TRk (6- 90219 & 3 "5 o 10mg),
spdeftichily?$35 &Y 2. 1Wng61l 9) . Suitably the netabolisable
oil i's present in the adjuvant conposition in an
amount of 0.5- 10 ng, preferably 1-10, 2-10, 3-9, 4-8,

The-admolt &'%e‘?@ao@@atﬂb oA ?n vacéine Wr an]iu@&)ﬂc composmon may be
specifically

EXRERERSY| %ﬁtp%’@rtt?@ Bﬁ%niof%ﬁonlﬁqé't'%t M?P'gatfi? dngjppolisgble oil is

preeé@tslﬁnﬁe waccﬁﬁeec&ﬂw.m ih @ érﬁwﬂ%@m%ko Q%T'Fik@é‘bltdbg/f‘o b8 _2, or
re
0. 2@ 1875 @rﬁ 5- 1,,65,50@) ﬁﬂ qng)r 8p8 4. 430r 131@5 "ér(v/g) qil @j”tb)a totaf composition
volgieci fically 5.35 ng or 2.14 ng. The anount of

net abol i sabl e oil in vaccine or inmunogenic

conposition may be expressed as a percentage of the

In érQ)ttt?ér s@@(ﬂﬁ@ér‘nbb&ﬁlents'tﬂet AbBlaokdas|eBitia PRiskaARSindl émb§nt of about
resen he vaccine conposition in an anount of

1 2@%5‘% ttrﬂf:‘ i@)@l yelumer elbihg wacsme. (oF imgpunggesich comgosipn. In another
sp&xf@ dmb&fme @ tHe: BethbolsabRl cilisbreseht th 8Find dmodh o¥0.25% (v/v) of

/v) oil of the total conposition volune. In another
meé@@b?ﬂ?@*@ﬁﬁd@“ﬁ%ﬁt the netabolisable oil is present
in a final amount of about 1.25% of the total volune
of the vaccine (or inmunogenic) conposition.
By dyeoth Starifgriions ¢RNCERBRINIIMEN ik MY GABt e EAnVEHSH é‘t%P‘P”Q%trat'O” in

W/\Pb?%%ﬁtym'gnth@ fﬁ)H(ﬂ/ﬂhg %ﬁ@%loﬁffa&ozﬁ/%%//(w\)) edudldiRe EdHcahtration is
nposi ti on of clarification,

eq‘&%‘%"éﬁ? ?é‘@q{ﬁéw@j? %F?"ei”ﬁ ‘W‘Qe"tfrélﬁo'be converted into
concentration in wv by applying the foll ow ng
conversion factor: a 5% (v/v) squal ene concentration

The il dy Waie| SpY!sier Cﬁm@”%@’@ (o9l Té’ﬁ?ﬂﬁlaé‘ﬁé"ea dREWALip 4h¢ gH.and are

desUﬁlBe@hﬂ E'P038\@Q7qr ShtHoR P ©eHME Iafs- t@cé&m‘éﬂil or@@éﬂl\étlve thereof
are wel known in the art and are describ

ed
SU(@P@%@@@?PCOF’@GW SHFGNIR dalEe kpPWn ASaYifarD tEoék!)?ﬂ'{@t@} Sgid tocol is
su.@b@e;srbye:sﬁtnrvmetmﬁ@m cSMBosith il Phanb @t QP00 mg, preferably 1-11,
sucmrmte al so known as_vjtam n E succinate). Said
2-1008§ 4185 5-7, 5- 6 (e g. 10 11, 5-6, 2.5-3.5 or 1-3 mg). In a speécific embodlment the
tocol is present in an amount of 5.94 mg or 2.38 mg. In a further embodiment, said tocol
is suitably present in the vaccine (or immunogenic) composition in an amount of 0.5-11
mg, preferably 1-11, 2-10, 3-9, 4-8, 5-7, 5-6 (e.g. 10-11, 5-6, 2.5-3.5 or 1-3 mg). In a

specific embodiment the tocol is present in an amount of 5.94 mg or 2.38 mg.

The amount 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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suitably present in the adjuvant conposition in an

anount of 0.5-1 1 ng, preferably 1-1 1, 2-10, 3-9,
wa2@8/083774 5-6 (e.g. 10-1 1, 5-6, 2.5-3.5 or 1PGI/EB007/060743

In a specific enbodi nent the tocol is present in an

amount of urt her enbodi

preé%{ﬁ%iytab@@ﬁ%@”MES%B@—&&W&% ﬁ5t<ﬁé> SENT Wé)§ar5 or 0.8 -1.4 or
1'MQO&Ewc6Dof¢r€H%%$k/bIU% in an amount of 0.5-1 1 ny,

pr ef er abl 1, 10, 3-9, 4-8, 5-7, 5-6 (e.g. 10-1

1, 5-6, 2.5-3.5 0or 1-3 ng). In a specific enbodi nent
Préf&%b%ﬂ&&il isl Fre S8 HEA aﬂnBuﬁtrbf BERERh 028% 2n82ATT/Bof the3Btal volume

he amount of tocol may be expressed as a

of H‘@r\ﬁ%‘?t”ﬁg(@r wmvn%eqndﬁ)aqompgé@%emefe Prr?lfﬁ.iﬁ@@&‘ilaé‘ amount of 1.25%
(VOHTROH i §eseMRiumm®. Suitably tocol is present in the

vacci ne conposition in an anount 0.25%to 2% (v/v) of

the total volume of the i munogenic

In &@Mﬁ;‘sédlmlrﬁé:ﬂf Beabddy .fagsre%r@% 2 gﬁ%%ﬁdlﬁlt?& 8bodP 1258, of the total

volgme :p'f the g@c%e(qllmqngggplc gpr’npp@thrbtl%pnqtgphwc%csembo]dlr#ent the

tOCB’n@ eés@hi i atf%pémbl&ntmr @32%% ng) ofitheaBRINYIUAE ob¢t2woen/v) in 0.5 ml
and 2% of the to vol une of the vacci

dos(eoY(’"l"ﬁWﬁQ m(\ey) Eb%d'@'l AP volupe eOn?- é?/%@’%l"lloéml aﬁipse or 0.35-
0.3 Witk fePdblylo.26%if 0/ A viabeife Br imniinodesie dgd.ume. 1 n a

speci fic enbodi nent, the tocol is present in a final
amount of about 1.25%of the total volume of the

By VW f RRrifEatioANtEHRERMMtoNS YIRASH K/l\/oébn Becanefbe Tnto concentratlon in
specific enbodlnent t he tocol present in a

wi Va%%ﬁ&'y'r(‘ﬂ thg foliaing, penyversyon fagtor: cﬁ %% (v/éﬁ #lrga B?Coﬁh%'g%once”trat'on

is dquivélent b P4 89w EQgchaRLoR @ coRedhttalivd.v) . in 0.7 m
qose vol une, mW\g 562(v/v) in 0.5m dose or 0.35- 0.37

% preferably 0.36%in 0.7nm vaccine or inmunogenic

Thé‘@ﬁﬁh wBber \eAIkn f‘drtihéi EbrRgrideRn SAMSIEMY agérﬁnshe%maréufy.ﬁg agent
v/v _can be converted into concentration in wyv

may snitghMdPer REYPRRITYANR SERIRPeMeneRiedtactoa; Pasti @%r(w%d'ment the
emalswnagtég@ﬂpwyobecsyw bl @ |g$omﬁﬂ@bnﬁﬁh§rﬁk§ P6lySorbat8® 80 or

é al pha-tocopherol concentration e oll in water
#P8Pon further conprises an enul sifying agent. The
enuIS|fying agent may suitably be pol yoxyet hyl ene
sor bi tan nonool eate. In a particul ar enbodi nent the
Sa'én%m%'ﬁ*fm%ag%@émsu'ﬁﬁéw B@S%tl Bdhe #duvam ?Q@p‘bﬁ't@@ﬂ” an amount of

0.1C8M2-6S0 3G, 0P Y LD AielEerg. 08101 ZWGrrngﬁ&nu@er{b agent In a

emul si fyi ng a ent is suitably present in the ad buva
sPeirpdebedipant the smultiyingtagsnt §. resent dn anemaeyngof10.9¢ mg gr 2.425
mgor 2-3 ng (e.g. 0.4-1 .2, 2-3 or 4-5 ng) enulsifying

agent. In a

Further, said emulsifying agent is suitably present in the vaccine or immunogenic
composition in an amount of 0.1-5, 0.2-5, 0.3-4, 0.4-3 or 2-3 mg (e.g. 0.4-1.2, 2-3 or 4-5
mg) emulsifying agent. In a specific embodiment the emulsifying agent is present in an

amount of 0.97 mg or 2.425 mg.

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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speci fic enbodi nent the enul sifying agent is present

in an anount of 0.97 ng or 2.425 ngy. Further, said
werwBs# 794 Nng agent is suitably present in the PEEPIWET/060743

or innunogenic conposition in an anDunt of 0. 1-5,

or - 2, 2-3 or
or Qf‘@ ﬁ”@) (V(é’t)nﬂ’fglef Sﬂt%doh‘g’@wﬂ” £l ?Pe&'f@ ﬁ@thorimeréﬁ%%nwﬁfvmg agent is
prekBft iBNH ahoVihNer 2%Et5% Sor RY.2%eRly) idh tRé taPvdrcingf ordinfidunogenic
or 2.425 my. The ampunt of emil sifying agent may be

COTBROFIONMOHIMZ a percentage of the total vaccine or

By 'W‘égﬁlﬂbé}loﬁoﬁm%hltrét@ﬂs‘gﬂ)eHWv/v%ﬁnt@%dhvbhgd into concentration in
enmul si f ying a ent pr esent in the vacci ne

Wiy Wﬂﬂ%\@"éﬂh@)‘co' %Q”tVP@fP”l factah aah®edy/vd pgygor&a@o/%o( ganggntration
is éhfwvfaléﬂttooéﬁlm% Wo%oﬁbﬂ% qPERRetAtRA, preferably at
. or 2-0.6, or 0.25-0.55, or
O 3 0. 520r O 4 0.5% (v/v) of the total volunme. In a

In $BS&diffd mSFERAEhtTBILS N Qa&ifd & iiupdga8eabsé §ol9r‘h§%@ﬂialns 0.45%
n_an anount of 1°/Lﬂ0 5% or O. 2%(v? % of the tot

(V/\I()a%%e%ra”ﬂrﬁrgﬁo@ PE YUvpBSPRiREl Va1 RindY/VB] wWaesy 88f In another

spedifRf drhbSdrhbMa 0SO85 ritaRs 09'8"/@(1//\})YbnYu'leyﬁ@nadé%t and a 0.7 ml
converted into concentration in wyv

vaqe#el %wmﬂyne@wee?@nwtfoaa%? CO'&taTSEQ%Z(G\Yﬁ 0 v)ﬁm%fwsagént
80 concentration is equivalent to a 91% (W v)

pol éagr bate 80 concentration. In a _sp eC| fic
By éhp newnan 4oge’ss meaphea dope whichi '%ﬁd@@mecs%g'é for human use.

GeH@rIaWTﬁ‘l@%rﬁe%Nékﬁw 628 2% (18 . Tﬁ/\@@é‘eﬁgodlﬁﬁﬂt & PQmYarmjose |s 0.5 ml.
dose vol une, contains 0.315% (v/v) Tween In ano

In 3 fsther e berigesit-ri Atman gose f h'@%%’éhé%ﬁt%mh§broe’@8m)%"f \9/@7)0 7,08,

0.9/ $hif VhngfasenendBdinkent)- o hUﬂnaHQfé@é“@b@MéeWﬁ@%ﬂ'ﬁS ml. In
con‘posn tion dose contains 0.126% (v/v) enulsify

a”%{ﬁ%rrﬁm PimemHelntRartiauian Whgn %WUW%GH@&QWDQSIH% i f%ﬁh@ paediatric

po;buﬁatldﬁ A hVRlaH W sé ma%@ |@ssf BEn DWMNsiEhess KeBREs R0 LE ahblo% ml. The
is between 0.25 and I n one enmbodi neEnt, a

invepjion is sherasteriped 'I”nthét ‘f%htcﬁé\” Qb isotrdivisval comprieals Qfdg% adjuvant
W|tlh|ﬁ tlhlé @haiinddear ddnfpodltion iarett aNBver IBvél thah previdudly thbudht useful

m. In a further enbodinent, a hupman dose is
anq)éq/@\@e;yplfapﬁ ag fgCifeds appve. |P@rwriye§U|t@m§Oeq)%Qﬁltlon§ncomprlse the
fous@irng | feilhvanht ¥RPorddAss inNAE RN ameume Hrd P8 fingl YMimé R human

pae |atr| c popul ation, a human dose may be | ess than
MEuch as betvveen 0.25 and 0.5 m. The invention
|s character| sed in that each or all of the individual
conponents of the adjuvant within the inmunogenic
Tal&'&rilposnl on is/are at a lower |level than previously

thought us@bivant [Adjuvant |Adjuvant [Adjuvant [Adjuvant [Adjuvant [Adjuvant
A B E F C G D
o/w emulsion 125 ul 100 I [83.33 yl |62.5 I |50 pl 31.25 yl |25 pl
Components:
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 |1.49mg [1.07 mg
Polysorbate 80 |2.43 mg [1.94 mg [1.62 mg |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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and is/are typically as recited above. Particularly

sui tabl e conpositions conprise the foll ow ng adjuvant
waeormposamt s in the foll ow ng ambunts are in a PCTEP2007/060743

vol une of human dose of 0.5 nl: Table 1 The invention

furt her prow des an adkuvant conmposition conpri si g
noti gxslusiyaivasdipstratedripdablst s Beicedy sHetamarisyant seewpesiligrywill be in

a Hubhdnh@osanuitable Afunite d VAR he §($[lv£%$5mh| £ iI§YH &M to be combined
exclusively as i|lustrated in Typi cal |y such

with g ligeid (9aheT FLAPIGENIEICOMPRRIHON. Hee ?(ﬂiu‘é\"‘”ﬁﬁ%ﬂo%%‘ew”' be in a human

dos%'édlt%Bieevo‘ﬂ%éJWﬁlchW‘ﬁﬁ%cﬁ&?oﬁt@b%‘t@ﬁ‘&ed findl Dolgmel dA4hdhuman dose,
formto be conbined with a formof an antigenic

suormiesiexamRle anpexmptglyiaif Qfdh%dﬁ‘?riqeérf'r\ﬁi yolupe qfﬁheahuman dose,

for RYERPIdPSH) FilolAR Br BAliMERIedHURar Sos? dffoarhil ana QBO hh\ﬁ)lume for
|ntended final vol une of the human dose, such

an éntenasiddumpy oseneit®eP yihdine agjuvaRiecamRAsHige ds fjihﬁ%‘li Whe” combined

withl HeldrRigeh cbBodiidRl (Hed&e thkFihafria &’os@ &5chme VR iFRil volume
for an i ntended human dose of

. 7m
of geeiumese ovill apf COHrER A&y rﬂ?ﬁﬁﬂd%s@ dhe O”'Ba|n1’°|unf'ﬁe°f the adjuvant

corAfbditicANAn C BRPRMUrhé ON ahgehi ddm .twheerade@rt@meddjmdrh Cbh\?osmon
anti gen _conmp osition to rOVI e the final hunman dose o

In %éﬁrﬂ@'veﬂﬁb%"’ﬂ@?t W%ﬁ@“!ﬁ”t%%ﬁﬁdd@éécwsmmeo? Iyopltiged antigen

corMpésitiche PendriBt erRBodiiient! hé 'h@tna\ﬁ%éﬁ@s@ifadé“@ol@ﬂieuﬁﬁme adjuvant
conposition and the vol une of antigen conposition

CorgRIRRAPTY I§ APRECXDRIGY 8L EhHssTingl dﬁ'“”]%OfaWea'Pbt”%ﬁrh deg8se The liquid

adjamm%bmbe&mod sCit dédadithey it Cérﬁalh'lﬁ?dhé RopRifuSrtigeh %oﬁhposmon
ilised antigen conposition hi s enbodi ment

The ﬁ'éa'i'i‘HFf‘é‘ﬁ d&’é%éa%tﬁ"yéﬁp’k‘—,ee\?& 2ARd 6P Phe adj uvant
conposition is approximately equal to the final volume
of the human dose. The |iquid adjuvant conposition is

The medpck &f Rradlcingei-poates ‘?W'ﬁ'@'of‘?]@ Velblgavn 9dle Rty éh'”ed in the

artC@asmscbrny Offe Fﬁ@ﬂhoﬁll whpﬁs@mﬂlxﬂ@sﬂwecmovawa.hm@msierphas& with a
t hod of produci -in-wa

SuBIHA OR8G5 iR T TRAGI LS TaRIope daHegioN negosinisaien using a

hordbdeniZe@ MBI bbh@eémfohgdnz?rﬁ)@ﬂmé@% tHB ¥Hh@at Bemethod comprising
t ocol - cont ai ni ng oi l hase with a surfactant such as a

pagSIRg tRBRIR (HS SUPLET BreYings nesdle WoylchBssdiahe fringmogenising

smHB VoRinfesheMGaa! Egliallyl theVei uikifatish §Récess iR mMRbfluidiser (M110S
skilled in the art that a nethod conpri sing passing

Migreftidiesc macBinewmasimum Shigh Resses:i 'Rpe preiod| & %\ﬂ‘dmﬁe%é‘t maximum
pre%k'urbarbélﬂ of Bbal PHIREIR Hr&dsiE: SMAJut 850 BABScAfd bé @dhsted by the man

, the emulsification process in mcrofluidjser
Sk"d%’ll'”ltb%am 18 PHRJUGE SMehaIciRgsE VO RENES i Bmifsiap Tﬁ‘&s%dé@tat'on could

be faRhieRed @yl @t eRpdfindHt&fonatofiBdin e measurement of the resultant

emulsion until a preparation was achieved with oil droplets of the required diameter.

In an oil in water emulsion, the oil and emulsifier should be in an aqueous carrier. The

aqueous carrier may be, for example, phosphate buffered saline.

Preferably the oil-in-water emulsion systems of the present invention have a small oil
droplet size in the sub-micron range. Suitably the droplet sizes will be in the range 120 to
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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pressure input of 6 bar (output pressure of about 850
bar)) could be adapted by the man skilled in the art
wo oooproggfoce smal | er or |arger vol unmes of enul SPONEPZ0E060743
adaptation coul d be achi eved by routine
experimentation conprising the neasurenent of
diamedgf) Mars Pefrirlly 8hlegst 99%2’3/;5?*@{3%?3@@6% thﬁa@”ﬁ%ﬁ’f é%Qeéo 200 nm in
diaMetdt. oi | droplets of the required diameter. In an oil
in water enulsion, the oil and enulsifier should be in
an aqueous carrier. The aqueous carrier may be, for

Th& ¥R ARJ Mot s%oﬁ@rb?érﬁet@“fafc%r@ﬂgsl@thé"&esgﬁt%\%rnﬁ@rh % ditkéh by intensity.
oi | -in-water enulsion systens of resent i nvention

Therg\ate Seyprg| ways of g‘ai@ﬁp@tngSIihgéjqurﬂetph@f Cihfiroplsh sizgrRyeintensity.
InteSLé'lt?fr’é)hﬁéa‘élm@d ‘HyQI%Ieeéf $E5izRg iMdthumede éd’tabl?%yr(g)%ﬁﬁlcl%tts@atterlng

nor e referab%ﬁ/Q sizes from
SUQH‘i aﬁéh%r'\/'a'wgtij?%wr Oyo't Referablyj theyMplerme 4pitagizen 3000HS. A

deta s SrobSduPé is gﬂ\'ié?pih@x%rr@fe IWQ' N'ﬂrs@boé&ﬁﬁlﬁ? |s7t@°@el%¥m|ne the z average
intensity are | ess t nm in di aneter,

diapyedar e A1 3y %X”alnlé%ghtsﬁ%ﬂsyng nﬁ'i’%ﬁspfwma?@“f'%@ SResHOSEY): this

mefHBdl itRRBINE Hive TRE %ol@a@f)&rsﬁkphrweatwbgaghd 6% ¥ ZAD and PDI are
intensity are in th erange of to 200 nmin

calgylated tvdth th¢rf‘éln&qunt@|a&9rl SThiaée v,alugs q49i Qiq{fé[e@wre the knowledge of

thedserI&l rdihctivd hBex. X SRR rhébteRttd @BIckIBteth¥ &ffandter of the oil droplet
intensity. There are several ways of determnmining the

by detgrrRinig tBe Wthﬁ@ RATficley F'éﬁld@tt”t%it'% by pnptheeAlgpithm. either the Contin,

or NRLSN& th¥ duﬁ)nﬁams'wraﬂ;énbyon@%eocﬂefansa@bngml previed A by the sizing
sui t abl y dynam c |ight scattering such as the

insijameRl- r{\"%toé&ez@]“e m%ecﬂaﬂﬁ%@ﬁ‘ﬁwwn@%Of%F%P'ﬁx composition is

unl&%ﬁ@s bﬁl‘?rth@(ﬂﬂ@rﬁﬁi distétsftiah i€ thkeh Qe onSidb &tiBh VATY if Mecessary the
ample |l I rst p033|b|I|ty|sto determ ne the

'nt%sgwmea@@r'alﬁamféqmm)dﬁgr' byfiotani ¢ 1i ght scattering
(PCS-Photon correl ation spectroscopy); this nethod
addi tionally give the polydispersity index (PDI), and
Optigpal Immunogtimulantsn) are cal culated with the cumul ants
al gorithm These values do not require the know edge
of the particle refractive index., A second nmean is to
In éd‘PE*ﬂﬁra%bM@eﬂﬁ antheclpvesttiop Heersi is RIPYREEE YAFcine or immunogenic

corflgéRion (EUnﬁkglsHQearWB@tﬁg%nRﬂréritlgé@ céﬂné@&%rﬁblﬁd BHtEJRIVaRY composition
anot her al gorithm either t Conti n, NNLS, " or the

compfishan el quatgégrﬁuIsm@n@tquo%b/ﬁ]ptor@p(ﬁ@ fyrthgrmmunostimulants,

whBfetV 518 @il irPvalty ehlifsis gbmigride8 st 5 UABMY meMbdlisdle biN®.5 — 11 mg
time, as the partlcle refractive index of a conpl ex

tocew&ﬁrl%ﬁgle@%ﬂkﬁe\ﬁﬁem@nl y the intensity
distribution is taken into consideration, and if

necessary the intensity nmean originating fromthis
In gpe eMbgdimesnt theQﬁfleulﬂ?ﬁlCqmﬁﬁ%@gtqomﬂr'éﬁ? &n oil and water emulsion as

described herein. In a further embodiment the adjuvant composition may further comprise
one or more additional adjuvants or immunostimulants. In a further embodiment the
adjuvant composition optionally comprises one or more additional adjuvants or

immunostimulants other than QS21 and/or MPL.

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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In a further enbodi ment of the invention there is

provi ded a vacci ne or inmmunogeni c conposition
wewpix¥rag an antigen or antigen conposition BETERI007/060743

adj uvant conposition conprising an oil | n vvat er

enul sion and optionally one or nore fu
receRRliRo3t 41 18aPft B, ONihaRON- s & i figiher |pﬁef9\7é‘€<bl?haémﬂ adigyant system

corﬁ@r"%"s'tﬁ@%r Qno'?e 'adJ]anrﬂE fr%ﬁ{ ﬁ@ctlb'oﬁ@héte Corhbin&ions prefdrab contain a

t ocol ng emul si f % ent. In one
SaRAML N rﬁ’éﬁtcu'lah@sa?&} &'H?”tc%}%sﬁ t P%ﬂk%ﬁPﬁPWéésa%%”%lSPCh as 3D-

MPRNEr Wat @Il ik pett RagdRREELAEEs e coht‘%m"ﬂngf Hﬁrﬁhl%stlmulatory
enbodi ment_ t he adj uvant conposition nmay fu

O|Ig:96Hﬁppt§J@ @{geroprefﬁgqeéi Wl@@tmmcogmnﬁqéh?@o%yn (|n particular QS21)

andl WQ§b'r€é{4pﬁ’&t$ agérﬂstasuchra%rbﬁéa&JmP@h pBAkubhes2d) HN@BLToll like
mposi tion optionally conprises one or nore

recsef@rfh“a@fw sughjasAhME L ar‘rﬁ'h}’h%@??%@m'%iﬁ? ghetrhate- t han
@S21 and/ or MPL. The opt| onal additi onal adJ uvant is

selected fromthe group: a saponin, lip
In grembadimeat Wﬁé\dg@pnalé\qqugﬂtljﬁ@S'[qllrhbpégqu}or (TLR) 4 Ilgand preferably

an cagoaentégbrecasl @Iabp.oan ééﬁﬁbé'tw@'p@ﬁ%‘é%ﬂ!ﬂh&%d%@&%ﬂt Iid & or more

metal salt, a tol ke receptor agonist or
PariigBina Peardates QIOé‘SPhOSIhPrM' 4pi %r‘\e(ﬁé? réPlhat the
adjuvant is a Toll |ike receptor agoni st | n parti cul ar

an agonl st of a Toll |ikereceptor 2, 3, 8 or 9,
3DgMPL '§é3ﬁ6'|lﬁbllfa upder; the fiiademerk MPaR:PY &ﬂamlthﬁh%e Biologicals North

An‘%ﬂb#‘éﬁd’brlrﬁﬁﬁl? %Fﬁrﬁ&%’ CiDResT éé&ﬁe@don@@é ﬁ/ltﬁlgh YUt (§ hf)r&féhotype It
t he above |i st. i nati ons prerera contain

cars B BrAyced ﬁC%?“E‘Q &Qﬂhﬁrm@jéﬂs 5"3%{8?%'&@%{8%&1 1A hqmically it is

a rthixkife r&@@é&ﬁla‘f’e@ﬁﬁinﬁﬁﬁos&l&r‘?l A5id At 9r 425Ted b ddyle®ed chains.
Prquﬁ%Eet or agoni st such CpG cont ai ni ng

Hd%tth%@"ﬁ?%?tip”équé%mﬁséﬁt ipyentiopysma| Rarigie PridgMPL is used.

S PRHIRAL 8 TNSVIBO KBS iaSEarficl§ 8REYUBh (hdt iPREY ibeWtaHle-fRddd through a
and a Toll |ike receptor 4 agonist such as a saponin

0.221um .t Plehy RpPaBBANS) ara dsaribralin Infarpationatiégeni Arplication No. WO
94/b'1Q@]dS?MﬁQtl@éer??/QﬂMLonfpldaﬂ aﬁ‘%1 kHbwAang Qﬁ&fﬂh? kfIBe TLR 4 agonlsts

E’ an enbodi nent the additional” adj uvant

inc dfﬂ@l butinokmitetiept or (TLR) 4 ligand, preferably an
agoni st such as a lipid A derivative parti cuI arly
monophosphoryl lipid A or nore particularly

OMid4cy! at ed(mwﬁo@f?oﬁwxyfa foRY3 Aoq'gca{ooylomlya degangrieminol-4-o-

o oL B2 T B sl B0
glupenyiendsyMihydrogen gwsonats), Méle%”ﬂé%ﬁbonses with an | FN-g
(Thl) phenotype. It can be produced according to the
met hods disclosed in GB 2 220 2 11 A Chemcally it is

OMa294 PPU(BS, B1R)3-3elRdylodecatopondpirasisshooydminp4-axaswazetd(R)-I(R)-
3-h§d ro&yte§a@écaﬁo;ﬂ§ﬁ‘n|n%]o%ga|‘?—q ool 1 ,10-bis(dihydrogenophosphate)  (WQO99
/64301 and WO 00/0462 )

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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Preferably in the conpositions of the present

invention small particle 3 D MPL is used. Small
w@arosioed7es 3 D - MPL has a particle size such t hBCT/EP200H§60743

be sterile-filtered through a 0.22mmfilter. Such

preparations are described in International Patent

Othes dILREdgrrds WRich ey $2/useg goe alsy fslueaspminide PWP@@@@ (BEPs) such
as tHoRb distiodE& ik sessh émmussnm&sc%& for U Sk of AGPs are

i ncl udi n but not limted t

alsp > digglorgd)e - @- [@amt'@"y(ﬁyoe@t%eﬁﬁow ok GPat Pa- diselgsed in

USG?’M@@ "SHméAGPB%?@'FQR@‘a&omstS and some are TLR4 antagonists. Both are
| uco %Ir anosyl ] - 2- hydr oxyt et r adecanoyl am no

thOPghtéoBgluéé b9t %‘H%‘S%Fﬁil hydr ogenphosphate), (WO
95/ 14026) OM 294 DP (3S, 9 R
- dodecanoyl oxyt et r adecanoyl am nol] 4- oxo- 5-aza-9
O”(EIQ)&U["?W TLR- ﬁ)}'@?"dﬁ@t‘@?@%@é’é&%@ﬂ%ﬁl fig)alEgaresgonse thrOUgh TLR-4

(Sabt&: i Al JI12003351*BB§!5‘¥ labyy déﬁ&%ﬂﬂﬂh Qr?@'ﬁ@yé%)oclﬁmgrdn@g%lnegatlve
and WO 00/ 046 OM 197 MP- IR)
bactar&j@e%rhtéﬂe&ww@ﬁf AERARBNIF émrﬁ%fwrbieartlcula&a non- tOX'C derlvatlve of
LPE ga)ch%smmwmwtc@%a@k%@mmagmm@ -Heal shok+ ;%t@in,(ihsp) 10, 60,

rogenophosphat e 10-(6- am nohexanoat e)

65,010, %519'7 B PefaciinRAyrPletafid SYAROEAN r?ﬁ?osﬁécrt%@ﬁg ap@paran sulphate

fragh&ms, froHeRER oG efts PIRHBHS BSptidBEBRA biéfdhsis2, trﬁlﬂ%ﬁl | dipeptide
%Jlnscl osed in V&850399 or Usg%)03347 processes fo yialpep

(M%PEB%FEWP‘@W ot regpiatory syngifial vigs s by ggeegmbo@ment the TLR agonist is
HSPIBY, maeeudi cal |y acceptable salts of AGPs as discl osed

in US6764840. Some AGPs are TLR4 agoni sts, and sone

are TLR4 antagonists. Both are thought to be useful as

TolRflieUreaBbtdrs @LIR%P aEeUtyTp@mt%n-ghﬁnﬁ)rédcgﬂﬁgg_torsc%ﬂélb |@na¢fy conserved
causi ng a snana ling_response throu LR-4 (Sabr

betgqeen\]lps%@n W%) eqr L § §RVESY é)een establlshed (TLRs 1-10)

(sdtircs@@tqilyﬁ @@OQ@“G@UESf wmwrﬁmtn@gwf‘émnpag\t@é.maaramlrabélﬁnar and
rlvatlves or mants t her eof I n artlcular

'”trﬁB‘?i'UiaéQPE“aH@r mﬁgthvécedwaLﬁsm@mmvg§>esmsm') fo @‘ﬁ’e‘?“c'”e — rich

rep‘éHhﬁg}l@éq%e-rﬁ-ée% %G@"Me‘iﬁmﬂé(ﬁallul'&ﬁ@bm&h@%ke 9|hﬂbﬁid‘théHﬁF90eﬂtﬂar region
65, 70, 75 or 90; surfactant Protein A hyal uronan

of 816 ieaieebRar | CasteriREpl 47 <Lk piveti o1 aynERbes SHcrentaly among

imrhiiRY @BRE tha 6thé\96’€|&t §nc|udlﬁ’g§ '\Ié@&ﬂé‘rwgme'héileéell%nQadlpocytes cardiac
b- def ensj n- 2, rotei n of

mypedpi pad B‘F‘%Ft@%‘r?cﬂ'tf“?'ﬁ’i' C?Mss) -'g‘e 'Fﬁa‘@ﬂ%'aéﬁ%@'ﬁr?éme tlEs qgrRinteract

Wltﬁgl%bééptblspr'd%?n ﬁ@/ngowﬁ‘iE:h 0 Jalsks kR -TR @R B its cytoplasmic
are t transnenbrane receptors

regégpoiqgmn@ﬁa,l\{ﬁ)kB @sthatipy gfjcytokines; this Myd88 pathway is one way by which

cytokine release is effected by TLR activation. The main expression of TLRs is in cell

types such as antigen presenting cells (eg dendritic cells, macrophages etc).

Activation of dendritic cells by stimulation through the TLRs leads to maturation of
dendritic cells, and production of inflammatory cytokines such as IL-12. Research carried
out so far has found that TLRs recognise different types of agonists, although some
agonists are common to several TLRs. TLR agonists are predominantly derived from
bacteria or viruses, and include molecules such as flagellin or bacterial lipopolysaccharide
(LPS).
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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 p
wQaeB8/08y774 Menbers of the TLR family have sim | BE€T/EP2007/060743

extracellular and intracellular donmins; their

extracel | ul ar domai ns have been shown to have | eucine
By "TERc90 Q’\@éeﬁt'ﬁﬁ”@e%qﬁé@mner&n\dh@%&rcaPﬁ'?'Pa@eWIl@I”Sra signalling

resﬁ@h@ t'ﬂﬁou@h% B RslgABIlik pbﬂﬁﬁ/a{nélihéﬁ ab blﬂlr@Et wqagu@n irffire&thBthrough
Interleukin - 1 recep

genrsipind eRdaggoss é’h?¥°oﬂeﬁ9usa\'ﬂﬁﬁ‘5 @?ﬁ’FQﬁ @t é'ei“l 200zrd G%Qﬁér
cell's (including vascul ar epithelial cells,

adi pocytes, cardiac nmyocytes and intesti nal epi thel i al
In %Qﬂﬂl‘%)embﬂ‘?é“‘?rﬁt PthRreNatyrher WYSHEliR 2agenistE©f TLRINIgeHIes are used as

optidhtaﬁé(ﬁﬁﬁon‘é'l |mnﬁrfb§t|rﬂqﬁﬁts0'“l'h@§@tc@ulﬁ in@8Bput\ié ABt IRhiER to agonists
omain in its cytoplasmc region,

forﬁéﬁalﬁlg‘?ﬁ J'—ﬁlz R'BQ%é‘f“ij vaRPon of cytokines; this M/d88
pathway is one way by which cytokine rel ease is

effected by TLR activatjon. The main expression of
In q"l‘_%”]@dﬁni?”éé’f the Pissenisinuentios. an"f'-rpgé‘ﬁo'ij?te'§éﬁﬁfjrfbatc'élqaé’ab'e of

cal(s‘ﬁﬁg slandaiihd @escp@hééthrmpmqg(@%ab@tecat alAﬁtzomgt 1990 ). Suitably,

dendritic cel by stinulation through the TL | eads
thetU—%@QW%P?B@P'%Pf RSO & $ign@ina resprenss thiregtudt Roln's gelected from:

Trilagfih@anmb dey (old\NBRereBuBIs rhédulid; M?@&%@feﬁfhnﬁ@bé#cﬁ% LP;
rla% HTT? Qéml t(o n)dst hat TERS recogﬂ; se dlfflerent st

S- (?53&5%(96'!“ *&é'@ﬁYH?sRS)aﬂrf’%)u@wa%P% By TnfSsEe SaF-6S P H.

trihly @ros Y Bl PabhBSs) T RhRBGAINFESthalReBIREP BndNEHYinus of a bacterial
derived from bacteria or viruses, and include

lipqppptein ANd O HemRosipe IbPWdB'Ffe'bact erial
|'i popol ysaccharide (LPS).By "TLR agonist” it is neant
a conponent which is chabI e of causing a signalling
In pB sYRALIVE HEBRRAAMENTIaR TSRy AGPiStni H:b%ﬂdha?%t/ is SEPRRIE gsc%ls'”g a

s.gdélrrﬂ;:tegpb@@]dnr@mgﬁ ndrreEdoyod Bf aUah 2009¢11880-8 Qlitably, the TLR
genous or exogenous | i gand (Sa roe et al, Jl 6/3

ndo 20
ag?i"sité??@a@')e of] %%W@tﬁ§9®%adpwe tBryER Hdt-drimiongror more of a

Ilpo‘i)Y&blhebldépﬂMVcéhsa BhctEhit IFBp&stide RonAVEtLBERUIBRE, B burgdorferi. T
ptional additional inmunostimlants. These coul d

pal|q+g1|1 ufeptidoglycans fiept SPeFies éﬂCI?%”%g%tﬁP@’[I%COF@%S flgys; lipoteichoic
acﬂéﬂaanﬁ[#&? ¢ a-EidBSN@féger-la— insl, hatdfaleimBtictsi®d viiiénce factors,

resent invention, gonl st is used that is

ApEHSe ”@las'ééﬁé‘?'ﬁ@%iuuﬂ Yy PA0IZYMGSPEERBY8ES! hr ough TLR-1
(Sabroe et al, JI 2003 p 1630-5). Suitably, the TLR

agoni st capable of causing a signalling response
In &R Yiegratire reMbediment &cteR POYHS! "Frh’segcalaét'%&apable of causing a

&ghélﬁﬂﬁﬁé%fpbﬁ%b?tr(r TLRJge(sabT&Oleubl g1 P008171830-5). Suitably, the TLR

acteriumtubercul gsis LP
20mltToGOb O GRYSHY BPIBRYNG (2F0RES Breysh TLRAn avia giranded RNA
(dsRNAYS of PblypREm(cPotfeyidylit-4dd (Poly 1C), a molecular nucleic acid pattern

associated with viral infection.

In an alternative embodiment, a TLR agonist is used that is 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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tri hydrochloride (PanB8Cys) LP which mmcs the

acetylated amno termnus of a bacterial |ipoprotein
w@res@sAM LP from Borrelia burgdorfei. In an PCT/EP2007/060743

alternative enbodi nent, a TLR agonist is used that is

capabl e of causing a slgnalllng response throﬁg TLR-2
agenighFaRabla oh| caU§|n92goglgﬁalhrmggeggonsguth%py LR isp mycobacterial

IlpcfEJ@&&'nStdl aapRBY eLmf ak R PHERG- s@lusuegﬁﬂidhnmg FREHRPMIRG agonists are
hrough TLR-2 is_one or nore of a |ipoprotein, a

deﬁ?é'B?‘i’ %\@W@Q%O43§7%act erial |ipopeptide fromM
tubercul osis, B burgdorferi. T pallidum
pept i doql ycans from species including Staphyl ococcus

In él]r@tﬁ*s” Ve pniedimente aadi-Bs 299riHniSr ¢¥edc thetiigicapable of causing a

&gh@llrif?és'p@nﬁ,omr&%h beRi7e(Skod biThr, 'J@Qoofﬂfﬁﬂ%@-@) Suitably, the TLR
virul ence factors, CW Virions,

ageug ragrIe of fﬁlqﬁlng@glggym%p@qsgﬁhSpgggtTLRr?nlsa@nsmgle stranded RNA

(ssRNST NBkdribtheS MROGuBBHine aaﬂ_éal&gtﬁgoél' Yositidns!SRE At ¢S or an
capabl e of causing a signalling response through TLR-3

'm'?@?é’ﬂ%‘é“réﬁc%ﬁpouﬂ‘ﬁ qam'vat'@éb@resﬁ In s eathofimenieher TRR agonist is
imig@RolSturgRP IPRE 2@bnis@Usé BEsclibed GNAIJ2085908S ponse

through TLR-3 is doubl e stranded RNA (dsRNA), or

pol yi nosi ni c-pol ycytidylic acid (Poly 1C), a nolecul ar

In BHCAIRIEatRE | ShBsHimeRt) aa%RCb?érﬁéi oy @JéthHa@hs'd&bﬁ@b'&‘ncausmg a
I'n an alternative enbod

SIORHIRS TaPPER A eUd TERS(STETaS 81 gl ZDRS HIBaREh<Saoly, the TLR
agéﬂﬁt%ﬁgﬁblgb&aﬁjs(@a@&@ﬁalﬁg Rlsporde tRIQ)Q?h rLRESBE- a5§|ngle stranded RNA
ab

Suj ta t he TLR agoni st ca causi ng
(ssENgnapn |'W@3F%b'6-ﬂ'§% Pelpeighv LP@tSV'r% %Hﬂiyerf?raﬁxamp'e resiquimod

(R§48§*9@Elgmﬁwod| i afsd cﬁipb@lé"tﬂtréd@nﬂ?iﬁﬁ%@m? Other IFBRB0 NSt which
Is used that is capable of causin slgnalllng

may o 35RL MAUIE SLRRT o [ (R 9‘&’? 2003 p

1630-5). Suitably, the TLRagoni st capabl e of causi ng a

signal ling response through TLR-6 is mycobacteri
IMPHRRSYFHEERTY, °“aPn%%ﬂt'g%ar By ofjea TﬁHéh%re@@rquER) b agonist may

alsfOsklUsBd. Fuihé NeefelbiOoIRGANMISIRIea 8r ABECihI B@dvdnts or vaccines or
WO2003043572. I n an alternative enbodi nent, a TLR

mra@meg{c q0§ng9§@ans Hfat[helpge%b%p@tl%lfa@% ﬁ%ntglnlng oligonucleotides,

pre$ér§5]9|c|ohféﬂwlr‘%ﬁﬁt96§ﬁ&@ﬂ%@éoﬂdﬁc a( §6ﬁ§%p§ﬁatéﬂ by &t least three,
2003 1630 Sui t abl the TL u(gonl st capabl e

f
moﬁeaﬂgqf‘?fab'é{ aéu'%érsixu Qfd“?résW%oéd$9r1r Bulehl> TS 78 P§yéos'”e nucleotide

foll SWE@ b asbuzmnéeslcidfNdé s s R@'@pG Jz%éﬁuél&ﬁtﬂ@s oRth@YREQt Hention are
anal gg@e at pos| tions N7

typicaii eggunussotidies- colfb@urﬁ’ﬂefe'ﬁ?d RIPPRAI e then ditgrswuciepide in the

on@aaclsamdhmbspﬁohﬁmﬂiloateag&nhﬁire eﬂemwlmOstthleéte bond,
LR7 agoni sts are described in 2085

although phosphodlester and other internucleotide bonds are within the scope of the

invention. Also included within the scope of the invention are oligonucleotides with mixed

internucleotide linkages. Methods for producing phosphorothioate oligonucleotides or

phosphorodithioate are 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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In an alternative enbodi nent, a TLR agonist is used
that is capable of causing a signalling response

wo boosgT7ILR- 8 (Sabroe et al, JI 2003 p 1630- 5pCT/EP2007/060743
Suitably, the TLR agoni st capable of causing a

s nal response throu h TLR-8 is_a Si | e stranded
R NG 3R R BAT (i R e R RE GG ¢ AL ACS

OLRL‘KD |4-($an|ID ﬁ@W)VTGG ,Td@mevremeT eI GIEE 0 ( QEr;
reco'%l_nl tion LR-7

oL} éqts’@QiDsNQg% (e £~T\§€rﬁ€ﬁ TMCE@ & Ti @@ﬁu‘t@@& hose

OLitSS &/ (sbern) NOVEPROSATAIF9T HhEOCSEEIB LT ops s456)
Altqn g\@nnucl eotides or any other Toll-1like receptor

CrE efigpnygladiidge niayesomAiie {heatreterred sequences above in that

the! hBRNIEbRRLUERRI fRIetiBSE dr nao%ﬂioHy A&t THRC @bGeellgUnucleotldes
[ Mmunogeni ¢ conposi ti ons of present invention

ut"es@;'rttmt@P%ﬁrﬁgﬂvent'@bﬂw|b@o%ynH@§'zeﬁ!>Péfa@v athod kpaw i th@ art (for

exdriffle AJeeMBPe4dHs20% | e0drvdRicRRG dRhi dioRERASHRIES InbBY LAt synthesized
| east three, nore preferabl’y at |east six or nore

utili{fg) ascYterated AYBESIERSt i f is a Oyt osi ne nucl eoti de
foll owed by a Guani ne nucl eotide. The CpG
ol i gonucl eoti des of the present invention are
AC‘%%FE:'P@% IRy 2gabRy Aradiretiedne PAIUNAY: eIBRISEP e HBIBET (FemIPrises an

addlhc%a'I hBTUABSINERAAtORKIER & m@é&éogﬂemclr%ogwoﬁg édhsisting of: a TLR-1
hosphor odi t hi gate, or nore preferab

20HHT S BhokaThPEei: R BPPRbLH LE%@@HB@? cBtRsP agRpist, a TLR-6

agSHiStETLRTROAKE lheiR- gl@gmgtdﬂwsﬁaqgﬁshlda atddmbHR0BE tHkreof.
the invention. Also included within the scope of the

i nvention are oligonucl eotides with m xed

Anbbe prHROInhAlen dstiliR@es for NRehadAe fpEsdpt Adlidatidtdis Quil A and its
phosphar ot hj oat e ol i gonucl| eoti des or

derbiadgsh QUi Y 1517 SRR INEF PRI aEYY isplated; fromths S@dh fgwprican tree Quilaja
Sa;b%n@ﬁ@olﬁr@%rﬂnﬁaém%é’&a%d a@h@ﬂ'ﬁb Q8juhntdcalies Bﬁ@alsgaard et al.

gonucl eoti des have the faol | ow n%ose guences.

in @@@ﬁ%@%@@p@% MO Wepa%erﬁ Vtsua?ﬁ?raam@gne/al e GPringer

Velldy, e Lzg2y).| | plsieg SraglenfdOofl QRIFQA |h@\/é\|@eeﬂ)lsolaf€@ by HPLC
ATG ACG TTC CTG ACG TT ( G 1826) COLI GO 2 ( SEQ

whigeyrotpin W%&@A&V@f@ltﬁ@@ t@mty(wec'@ﬁésy &P@bAsQE@EQg?’GZ 218),

|
for e%%@ei&%éég@@-ﬁ %)@@gne %@q%@% _Il_ﬁg(ﬁatural Tsaponln

orh o5 815 b 156 8o Aot} WhiSh IAGREOA GBI TRy e T cells

(C'P{ég ok d@%%cg’%ééj%cgéé@ﬁ%%‘;%ﬁ't{ﬁy r'?;ggtpl@bze gp%s%eﬂe-‘%d saponin

in tBPP@@ﬁﬁ(ﬂfér&ﬁ’réé@tﬂfﬁ’?”Mmrl se the preferred sequences
above in that they have inconsequential deletions or

addi tions theretqg, The CpG ol i gonucl eoti des
Particular formulations of QS21 have been déscribed which are particularly preferred,

these formulations further comprise a sterol (WO096/33739). Where squalene and a
saponin (optionally QS21) are included, it is of benefit to also include a sterol (optionally
cholesterol) to the formulation as this allows a reduction in the total level of oil in the
emulsion. This leads to a reduced cost of manufacture, improvement of the overall
comfort of the vaccination, and also qualitative and quantitative improvements of the
resultant immune responses, such as 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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utilised in the present invention may be synthesi zed

by any nethod known in the art (for exanple see EP
wade@sa774 Conveni ently, such ol igonucl eoti des PEI/ER®07/060743

synt hesi zed utilising an autonated synthesizer

Accordingly, in another enbodinent, the adj

@&’nﬂbsp"tm e PQittqnﬁbFa”QSrPér"Y%‘s'saW 5@8991 oRB 'O”a”y 20 1 to 100:1, or
subm.ansuewltngtvawhéheiaﬁiSSﬂJeesémicfar agulAR Fopées of all of the

consi stin f: a TLR-1 agonist, a TLR—2 agoni st, TLR-3
cor’g@mng‘t Wltg a-mpginre[gg@eq i@lactoggipg:ig/ g@@lﬁ' igcfcor ng’r}ﬂ:@_ogte embodiments

ha\ﬁgé) Ritdtof sdlidferfe:@89MiwAY) ifthElrBnge SF9eNt$250:TLdR29:1 to 200 1, or 20:1
n| st, or a conbination thereof. Another preferre

to i1 n®&5 tsuhstpaidlly 487 Q@Boriai”yt%ét%i?'esee@it Cfiqlﬁﬁé?ff’i)dﬁ Ei'%o included
preSnt at A rafislof dapoRiisteritds\RScrifdd Heréini S @ saponin
preparation isolated fromthe South Anmerican tree
Qui | aj a Saponaa Molina and was first described as
having adj uvant activity by Dal sgaard et al. in 1974
. Saponin adjuvants Archiv. fur die gesante
Antipens and aptigen,composition springer Verlag, Berlin,
p243-254) . Puri fi ed fragnents of Quil A have been
i sol ated by HPLC which retain adjuvant activit
Thewagens orimEuneeeris famyladisrs Wil cgnigin #n exnfigen LT e %1(9%"03‘62“903'“0”
capabi® of éii@ifin%éﬁmh@n%%p&% A7kt h AUARINkA AWM ABafRBdernd
QA21). @S-21 is a natural saponin derived fromthe
bark of Quillaja saponaria Mlina which induces CD8+

Su@éﬂét% Gnligéreldr Sarftigdhis ) comidokitieR | ik SdeREd Srdh Qﬂi@”binmre of the
a anti body response and is a preferred saponi

fo”?‘H'@chMe)&ﬁuQﬁ ag 93¢ By rpRnts Hipeef isueh apRe4:itelu gl gp120 or gp160
or fr@&jrmahtabf Wof%es@%rﬁﬁiweerb@@ﬂnﬂééi cduched g\mércd'éri%tﬁ/es thereof or

articularl rred, these fornul ati ons further
'm@ﬁ%iei S8y péQt%'F‘o$UCPV@é¢§%77é@j“ Rl er é‘tﬁ)’aﬁ gytomgaaloyirus ((esp

HufRREdh ésOQB|09rdiéhi/é/tiv5§9rﬂeréof§ir%ta\ﬂi@lsL{iﬁ\@iﬂidinptlive—%tt@ﬁuated viruses),
benefit to also include a sterol

Epgigin Bt Wit (Suehhas gR33Gbemiarvelivas tggrepﬂ, ‘éa%qei"%\%ssisr Virus (such as
gpll ﬂ%@tIEQ? bhfrérAe i‘iegj’aﬂtis i/iﬁ.}éeéucﬁfasQielpatith B RRuL T Slaiple Hepatitis
S

his le toare cost of nmanufacture

BS %P%@Bi‘i@rﬁt orgt deriyative, Begach). bepatiss A \bust pajilic Civirys pad hepatitis

E viid, 8t #8mastAé Virdl ipgthoaBRs, HiRRAtdst @drhM?xdviFQé@stBFr&o@/f Syncytial
t he resultant i mune responses, .such” as |rrgrove

virysy (SHefe 88 5n N Abaed & PI@F%V‘S ?fhféer%(a]'\(n?aihtre§95§ Reofrug h%arainfluenza
virdd, fe@Bles VE Hhiifps Vv, ﬁ@in'a \i/ hSRGsed (fatdxamdle HPV6, 11, 16,
i

net abol i sabl e 0 saponi n in the range of 200:1
18t ) flggyruses (g19s 3 elie Fﬁi’%’s%'ﬁts PEHE iVHS C-Qﬁk Berngsephaitis virus,

Japdn@¥e Erlcephaitisn ViRg) thihmir@izarnnge(mmoiéwec fr | |§aclivat1;dt\ﬂrus split
200: 1 optionally 2 to 100:1 , or substantia

inflygnzp v'rUﬁhgrewoa%eggfeorr '@PgiKrf%e”t‘ e "Ué’r'ieef“i’ ¥irefomes; (G%Qﬁfc”bed by R.
GIURKOPEEdinE 1998, 8d,191819200@r purified or recombinant proteins thereof, such as

HA, NP, NA, or M proteins, or combinations thereof), or derived from bacterial pathogens
such as Neisseria spp, including N. gonorrhea and N. meningitidis (for example capsular
saccharides and conjugates thereof, transferrin-binding proteins, lactoferrin binding
proteins, PilC, adhesins); S. pyogenes (for example M proteins or fragments thereof, C5A
protease, lipoteichoic acids), S. agalactiae, S. mutans; H. ducreyi; Moraxella spp,
including M catarrhalis, also known as Branhamella catarrhalis (for example high and low
molecular weight adhesins and invasins); Bordetella spp, including B. pertussis (for

example pertactin, pertussis toxin or derivatives thereof, filamenteous hemagglutinin,
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conmponents, with a nmuch reduced reactogenicity
profile. Accordingly, sone enbodi nents have a rati o of
W(sq(wammm @21 (Www) in the range of 1. 1 to 2BOI/EP2000060743
20 to 200:1, or 20:1 to 100:1 , or substantially
Optiognally a sterol (e.g. cholesterol) is also
ad‘?rﬁl@"% élﬁé%?sﬁr B@Bﬂﬁe)aﬁ RErRRAUSSIS e &b BANGHISERI{CE] Mycobacterium spp.,

incRRBRT MPRSHR&ISdi - (foArétxhrﬁ?réS E8AUs aRhiiRNSSR M SF LN MMRvis, M.

vaccCl he or i mmunogeni ¢ ormul ati ons Wﬂ|| contal n an
oDk | Morviim. abk |REAHCCURBiSs M. | SHORRBAY| keaneda | n, (IRguding L.

n@,ﬁnémngs&i%?lﬁﬁl@sﬁoﬁﬁgﬁlmﬁg @nfetoPRicOE. 88l (Bl eR&hPRIENeNization
Sui t ab Y said antlgen or ant|gen|C COHpOSItlon I S

factpes.i Restrlabile fodmer denvaiives greredie heairgtaRip deyin Ar geqvatives thereof),
ent@ﬁiﬁ%ﬁoﬂ’% @ae &, ERBEPRMHoYehibeE. Rl (ﬁi#‘"e&aﬁ%lepﬁﬂga tddn-like toxin or
nef gpl20 or\\/%(160 or. fragnents of anfy of t ese%1
VENVER e pefy Qs & '§9'é'ﬁ'”ﬁs gB'eErad dfor vaxemples cholera toxin or
der‘i\,]éﬁf/e%otfne|‘é'bf)i BH@Q/Va%@ FRRIul gies. %ﬁhéi §U§)J§eﬁférlé&|:§7le§ﬁ&m Yersinia

HSV2, cyt onegal ovi f us (PS' urran)(such as gB
S/%r 'W'%the@Wﬁ%‘?'@@?)(‘COP& EEISa(IYIQ€| WRtRl) . Y. pestis, Y.

pséddéﬁm@r:&mygatc@%pwow@@ﬁépp, ﬁﬁﬁloﬁi cBeJuhi (fbﬁéi@rr(o%lﬁﬂ.n@sedhes.ns

p350 or deri vat ives thereof), Varicella Zoster Virus
% sn@sing ap | C Icoéznosql’E@E%”a 8PP SIS epatieli s SviRasalyehi
chS&¥aBs@s Qeélﬁéﬂlﬂdiss Lﬁtéﬁaréiﬁ) (lﬁ&ﬁdlﬁ?%”m&mbﬁ%@iédés* Blelobacter spp,

Surface antigen or a derivative thereof atitis A
inclydingd’- megshtier ?@”@'Q/|UF‘??§ea?ﬂ‘ia'ﬁé‘?)a‘ﬁCH?'§t'r§ inisPseygomonas spp,

inclubtiPg) Pt hRSrugihdsal adMastensys speh |ﬁ(§udﬂ@ agy éQr‘é‘u& USeSepldermldls
Respiratory Syncytial virus (suc

EnlgrosOae sSREL. IBRNINGE (Re5alhd: aojum ﬁg@’n@ym@p .ﬁ'clud.ng C. tetani

(fodoaiamhmé ltetBRZRtOKINT &d dé’?ﬁ%ﬁ{/@%éfédf ISG. FBHIMRINY [fHlUExarflE®Btulinum
I'1oma viruses (for exanp 6 11, 16,

8,
toxfy 404 ieT et W@re@f) VA L A closizidiire twrﬂ%é\ or B and

derwaﬁkesbmm@f)e%&mgaéﬁpt liSclydifd! 8, aﬁm@@&q&ﬁ RamBRNJtIlUs toxin and
Virus) or Influenza virus (whole live or inactivated

deratives RYEPY: i GHYRROGERYTY $8P- gEMANP n CegdBhibpriatdior example

d|pﬁﬂhb|’|§ to%h éMlP'd%rlf/étNeé{ |th@r‘é@1;59$dr@ﬁa Ck?)‘bcrin@lﬂ@m@yBRburgdon‘en (for
Vacci ne 15-920 EIA” fied

exqr@%ﬁ?iﬁpﬁ\amspﬁr QP%An@beﬁ?eﬁea?"n"s(mfr?xa@p Oside. O#@& RspANDbPB),

B. léfz‘éhle(f&sexé?ﬁpléQD‘@HPU@&#WSDSHPWWQ); Boranaéﬁsbr\flﬁ(*oif %%ple OspA,
bacteri al pat ogens such_as Neisseria spp, includin

OSRE: GBRr PRRR). dhdioRSihed i Fof- MEkBindekaprsl @ndApe @ogpt of the

Hu faf Chiaih LiIdeyicareHiSHiYis) RiERStsTan§3£ Moluding R. rickettsii; Chlamydia spp.,
transferrin-binding proteins, |lactoferrin bi ndi n

inclyplees riEachBmpats (19e RATPIgyMONP. beBRaHBIading GYOERaHT. ongumoniae

(fopéiﬁn%lé‘fP\/I@MPf héﬁéﬁﬂﬁlﬁdlﬁ@%”r&@'ﬁs) @%sﬁfa@l @@pspira spp., including L.
pot ei ch0| c acid 9_ actiae, S. nutans;
mtqugla@.?,l re%}egggempa |g<ﬂk|)d|ng pall ldum (for example the rare outer membrane

proteins), T. denticola, T. hyodysenteriae; or derived from parasites such as Plasmodium
spp., including P. falciparum; Toxoplasma spp., including T. gondii (for example SAG2,
SAG3, Tg34); Entamoeba spp., including E. histolytica; Babesia spp., including B. microti;
Trypanosoma spp., including T. cruzi; Giardia spp., including G. lamblia; Leshmania spp.,
including L. major; Pneumocystis spp., including P. carinii; Trichomonas 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.
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including Mcatarrhalis, also known as Branhanell a

catarrhalis (for exanple high and | ow nol ecul ar wei ght
W@awesiIT34 and i nvasi nsj; Bordetella spp, incl upCTgP®07/060743

pertussis (for exanple pertactin, pertussis toxin or

derivatives thereof, filanenteous
Coﬂ’@ﬁﬂﬁ%ﬂ%f’f menpr&a%wy'nmrﬁloaye%% usedigF |t%FéPr°pBy'aX'S or therapy of

alldP@y. aBaEr %%bl%@ﬂﬁoﬁi QIRB| §|%¢§érp%pe&m§0mctaﬂérgeﬁn non-specific
spp., including M tuberculosis (for exanple ESAT

antigenfgen 85A, -B or -C), M bovis, M leprae, M avium
M paratubercul osis, M smsgrmt is; Legi onel la spp,
i ncl udi pneunophi | a; Escheri chi a spp, includin

Otf@ﬁtpéquﬁrg(fﬁ@eo@c %9?”3( op . dbsiglesicatedar SXATRA ThdRa'ar Ib HO, Tb

RaBsatp3Isahid@ 14OoRPY, MTI ARSI VAt TE2and |H¢C€Qf(w®©§151$ﬂ@bbﬂ)telns for
toxin or derivatives thereof), enterohenorragi

M. debgroulgsfs érssp Chiggeivpion EProteiSi ang yeriantaiperecss WP@E? at least two,

preﬁ‘&ébl? thribk %oty@ébtfde@ rof A TtLNSEII¥ES aFé"'ﬁ::%@@mto a\f’é @éf Qro‘ﬁé?tﬁ’ Preferred
i ncl

fusipes| \?&WP@eBai%JPHSTR%\”’% Wé‘éﬂr@ Mﬁb DPNcMTbM% 1014-DPV-MTI-

MSEORNEC?, SErdeS@W-fMTIEP\@SL S. DEVAXNaNSI-mTEEST NFIHEDPY-MTI (WO
including Y. enterocolitica (for exanple a Yop

9981 6t8in) , Y. pestis, Y. pseudotubercul osis;

Canpyl obacter spp, | ncI udi ng C jejuni (for exanple

toxi ns, adhesins and invasins) and C. coli; Sal ponella
Mo§threfqr|cﬁg| gt&ﬂgﬁ@s dor @g}lamydlagnclbgﬁa éqry@fﬁmplesthe High Molecular Weight

Prcﬁélﬁl (ﬂMWﬁ e, 9§31 7MY CORFBAEP; 346 41 2)r lafd S;Mbtwe i rﬁ@ﬁn b8 Droteins
ocyt ogenes; Helicobacter spp, includin

(P'B'S’ﬁ)oplthe(f fwa@mﬁﬁﬁﬁg%e%tee vageing frmulaygp &angﬁ selected from the

grouptleBdribeBs€WADIONBS75pP, | ncl uding P. aerugi nosa;
St aphyl ococcus spp., including S. aureus, S.
epidermdis; Enterococcus spp., including E. faecalis,

Prdferrd AB£dtaHH| vé&d}%srdoﬂidﬁl% %ﬁggensldéﬁl/élﬁfr&ﬁ S?rep?&b@cﬂls s(ofoofncludlng
exanpl e tetanus toxin and rivative thereof

S. BRI TishiTor Bremlsee. ok SobTRYSR oo b g PEateip®) and the

protdi® r@hen Pn@um@lyfsfnl Bidbeheld @'opﬂWé‘WKﬁt@ @SESW?' digem Rublns et al.,
t oxi ns A or deri vati ves r eof ) Baci | | us

MGl P RGO EnCSin (A A 481 A L TV SR AgiHeLiigs Miereol (WO

90/6895 10 &UOVE/ 03633 ). L OMBE L Pleferkedr ALEARE L/8EJINED Sdfprise antigens derived
i ncluding C. diphtheriae ;for exanpl e di phtheria toxin

fro@rl’da%%‘i’ﬁ?fk/éf Shie s INChEingoltly inflgggizpe|tyne 8pgion iyprablringifigenzae, for

exdibI8 WP 26, i higH ﬂfol&?&%'m&gr@d@iﬁe&@m FE@b teHbIDEQnd IBoprotein D,
an(garl nii (for example Osp

figndyrin; ar‘(dr Brfnb@@(é#%yeéj @Bt}gjescg%(ﬁ 85@&&4) gblg@lt,ple gopy varients or

fustinde6ePBitherbbor exanpl e OspA, OspC, DbpA, DbpB), B.
hermsii; Ehrlichia spp., including . equi and the

agent of the Human G anul ocytic Ehrlichiosis;

DeRI/éH@@é bﬁH—I@pa‘hIﬂQB $Lﬂfdcé$nﬂ§br{:"arerw&|kl@b0vﬁllh theGEH arﬁﬁ/%b@de inter alia,
i ncl udi C. trachomatis (for_exanple

MOVP,
thoﬁ%ﬁé‘ﬁh Pﬁ?%ﬁ@@tl%@tbﬁt gat F%rBh d%crltgﬁpelulﬁjﬁ@%?@n 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
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(for exanple MOW, heparin-binding proteins,), C
psittaci; Leptospira spp., including L. interrogans;
\Ndnmpmmgma spp. |nclud|ng T. pallidum (for exB@pER200NEs0743
rare outer nenbrane protelns ), T. denticola, T.
hyodysent eri ae; or ived from parasites such

be pEeparslleuter gspital W%r@ (Hf’\ﬁ& @, HPY th pad lﬂtﬁer%ﬁaﬁlt%#&w viruses

res?@nﬁklble*f&QJeHﬁ’damGar%er goodid, HF\OIB mgadimdrg). SAG2,  SAG3,
); Entanoeba spp., including E hlstolytlca

Babe3|a spp., including B. microti; Trypanosoma spp.,

Pal*tlﬁﬁ?ll—:‘khfZj bRerled ofHZ of g&Ridl Ahan &%ylach@cdrqﬁ’érﬁgelﬁc vaccine comprise
ITa; Leshmania Spp.,_ including L. nmjor;

L1 Pffé@lﬁne%qusons@fetems PREMRIEH IS, OFC’QPT%?”UQG"'I‘? selRelg g the HPV

profdiis E1, BEIESdEBOET-L1vash pal i s; Schi sostoma spp.,
i ncluding S. nansoni, or derlved fromyeast such as
Candi da spp., lncludlng C. al bicans; Cryptococcus

Thé Prﬂ)st piel?é?rréédﬂoﬂﬂs @f fd@%ﬂfﬁét@ﬁ%e@m% iseRse®in Wte06/26277, and
esent invent used for the prophylaxis or

pro(tEH@PéH?) Bf dﬁpﬁoé?(bv‘ Wé@@ﬁoei?ﬁm nes woul d conpri se

al l ergen specific and all ergen non-specific antigens.

O her preferred specific antigens for M tubercul osis
A Qfeéerf%f HRAngsINdcatpinfeetion  qry cpfacer TpreghyiaxisTsghgrapeyicy vaccine,
corﬁﬂosut@%\hawdmpﬁ@mpwg 6P 188AtdeReCl (WO 99/ 51748) .

Proteins Tor M tubercul osis al so include fusion
proteins and variants thereof where at |east two,

Paﬁ.&@lfaﬁy Qll%lféfrémﬂle‘@ 1BRUNY§ER! dhstisefthdbardyuhBlefis! K65 bISE AlrEfusion with
fused Into a |l arger protein. Preferre fusi gns i ncl ude

a prafel. Bisagiorda SormEPepiain tbv.RETer, E DA rayeHPY 16, or combinations

the gt 1dh-comYirndlibAdbsEdiERwitheL 2 MOD%\'?MW? IVBL,
DPV- MT| - MBL- nTCC2, ThH9- DPV- M (WD 99/'51748). Most

preferred antigens for Chlanydia include for exanple

M theNDP@ Clgl @ 3 fiedl;
ARG 00 36t s prf AT BbiEdIn oo

motqﬁHigS)orefgiaﬁ@r d}gptgm@l &6 flt?éor% Stich w@cq}%@?aryeoptlonally contain

eitfe@ oMbt EOBnE BN pRstein AT 1IBEVTIBO PrefdtbIJ i the RS 6f 4 Pe6lein D - E6
in WD 99/28475. Preferred bacterial vaccines conprise

or %Wf‘?”(}]QnsE7dfé'F'i°0@6°tf3'f‘6¥hPS‘?t?'€pR BEGIIHEOR BRI -ncl udi ng S.
pneunoni ae (for exanple, PsaA, PspA, streptoly3|n

chol i ne- bi ndi ng Erote|ns) and the protein antig
ThexaeRs §isha Presesk uaRtisngpay addiiqnally fgrggrlsesqntlgfogfrom other HPV

strétdippsie@blyatom stMifs APVad1 dfagshogenesi s, 25, 337-342),
and mutant detoxified derivatives ther eof (WO 90/ 06951

; WD 99/03884). O her preferred bacterial vaccines
Va&hay drs@nRby & orfBsditlRd of the present invention further comprise antigens

derived from parasites that cause Malaria, for example, antigens from Plasmodia
falciparum including circumsporozoite protein (CS protein), RTS,S, MSP1, MSP3, LSA1,
LSA3, AMA1 and TRAP. RTS is a hybrid protein comprising substantially all the C-
terminal portion of the circumsporozoite (CS) protein of P.falciparum linked via four amino
acids of the preS2 portion of Hepatitis B surface antigen to the surface (S) antigen 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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from Haenophi l us spp., including H influenzae type B

, hon typeable H influenzae, for exanple OW26, high
wodsow7as wei ght adhesins, P5, P6, protein D BCTEP2007/060743

i poprotein D, and finbrin and finbrin derived

ept| des %)IL(J‘Er 843, 464) or mul thpl e coga/ varients or ,
Applisaiiem Nor HiCJi/ 7889/RB3 %o frubligfiedyupdey d¥O iRlgssnaglia antigens
thaPlré %R@Iyaéﬂnld%fbsafcﬁbéﬁédmd@ﬁ@% bmatrh@n@bge a\WQaM‘%H@iﬁe are P.

inter a hose PreSl PreS2 anti gens set

falcieasemi NMSE T AT o MSES: FFsﬁAenﬁ'-HBﬁ’l i RAR1 oﬁépﬁpsﬁgugsriﬂ” PFEMP1,
Pf:%%Ls,EP 1ASA3 @4 ARES spaed, RIEXOB-PAS, PHaRsopesPr/eb esik sl Prs4s/as,

ect the vaccine formulation of the i nvention

Pis2apAnds dhein RBalpguesy iny Rlasdliuny sppe, Qrgperbafimeniupinthe present

invEBMIRINGIS L fhaldhia (LR 8 Mrereih fhé ahtifdnhgre p Sl beﬁBFlsest Fl?fS SorCS
vaccine formulation of the invention conpris

as
Profin e A ABeTENHEFIeREELCh 36 the Sroputiereafl %ﬁ%(@dl%@ﬁ‘i‘b'@ﬁt'oﬁﬁﬂth one or

mopé RIFBBE maRYiIBNArtgBny RAREMEDORP B hibHh RehytdeeatlcRé B the Shiga toxin
juvant conprise antigen derived fromthe Human

B waw I AECOaNGe WithPtre iBvsidiPRerd® ersher Mo BHkdieh malarigt antigens
may @RI defd ctetpiol éxe{rhﬁyﬁ@nome'@?&upléo@mngbhm1 b3 AaAPYsA1 or

viruses responsible for cervical cancer (HPV16, HPV18
LS&#kd others/ Particularly preferred forns of genital
wart prophylactic, or therapeutic, vaccine conpri se L

1nrprote| n, and fusion proteins conprising one or
The Pf"@‘éﬁ@)r@eﬁ@dt a§of FUNFIP han HPY-tPMeteianEoen endebe 'E‘ﬁfl“ for the

mrﬁ@notﬁe?rapéutﬂa trédifheh of THECMDStorPERINGIE ehel 84 V\burﬂﬁanﬂfformulatlon finds
fusion protein are: L2E7 as di sclosed in 6277

utll%wlttbrtlgp%tilrrfe@etiqrgyntgpna|s§%rp agél?psprfomgt/rqtg3t7rgastAcoIorectaI lung,

partr&4tRY feddl Wel@ﬁéﬁ»ih ¢ahcdrilf E%m@arﬁntugaﬁgliﬁblude MAGE 1 and MAGE
prophyl axi s or therapeutic vaccij ne

Sitlon
3 BT B CERANIgEN® 07 Sealipd RS o PAIANPEcl RAMBr BAGHE qf GAGE

(Rdd%\ﬁslﬁmanbwg@m 49081 C§fork HiMedd M IMrﬁ@rﬁjlégﬁj @%wa@zasa Van
in fusio protein D carrier to formProtein

derEéEyafie 5 BRI RE LBV 1 Uit i eI SeasRafBofeubmitied

1901, CUHRiaRaét ANG997), BEurmbl & ihdNahohal dWELORERBR73D, p293. Indeed
Alternatlvely the HPV 16 or 18 early proteins E6 and

thege anfiggnse RSP 7 WIde ENGGIL tyBPWCHPRS Sifinedemalangma. lung

car@inBmat 84rBoMa JRG/ tﬁgdd‘eH%th:ﬂ}onﬁu‘d’thé’r&ﬁﬁ'oﬂﬁsé'ﬁizﬁlccﬁ?ﬁlglé’r@éﬂe)’su|table
contaln either or both E6 and E7 proteins from

forbﬁs@f"@'ihatbﬁfdwaf“ﬁé)fft%‘? RT&sENiinppriiog; andpnclugss Ryt apg 89te"eﬁf”0ted to
tunkdur-specifidi§drifofid &y, erdste sPEaticChmtigen BSKY of W& DReu, KSA (GA733),

A r ortng:nmaglobln MUC-1, carcinoembryonic antigen (CEA), p501S (prostein).
Accordingly in one aspect of the present invention there is provided a vaccine comprising
an adjuvant composition according to the invention and a tumour rejection antigen. In one

aspect, the tumour antigen is Her-2/neu.

An aspect of the present invention provides that the vaccines comprise a tumour antigen
such as prostrate, breast, colorectal, lung, pancreatic, renal, ovarian or melanoma
cancers. Accordingly, 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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The vaccine of the present invention nmay additionally
conprise antigens fromother HPV strains, preferably
wo e@ssirai ns HPV 3 1 or 33. Vacci nes or i nmunPGERPI07/060743
conposi tions of the present invention further conprise
antigens derived from parasites that cause Ml aria
98/58$673x%ﬁ9EeLA§ﬁt HAGEs Afdiaraty saideeigen ey dsa sath peplide hormone
sudhn&;J \Hl%lé‘gan%trf@kilﬁﬁiﬁﬁb Bifinbfm HeleRiaBing Garmb RS gaArn:)H WO 95/20600).
VEP3 SA1 , LSA3, A and T
a %‘Oﬁym ianipe Foish W”So?ﬁﬂtfj§1 H@efé','ulﬁ‘sﬁ‘&n{r?%meyt é’flm‘%WecancerS or in
imfusdakiglonporti on of the circunsporozoite (CS) protein
of P.falciparumlinked via four am no acids of the
preS2 portion of Hepatitis B surface antigen to the
Vvassihhere (S) antigen of hepatitis B virus. Its full
—structure is disclosed in International Patent . .
Th%§¢qlqupre@ﬂra|\9ns F‘@W'EPQZWUEE‘QSG”'C ﬁg@ppgm qftbe present invention

maupd 8Jse Q09 Boldbt St ﬁé@t' A1 Remiidl Mustptibleo® WfeBRIneMy means of
application No.9 1243 7. When expressed in yeast

RTS
admiistprngueaid vasciae IVi3p6¥ﬁ1?iN§| il @gp@s,aé|r@utea}l{ae%gﬁm|ntstra§ons may

incki@e EMRCHSS 84b Whé NntrdlBuseufint 'lﬂ%efltbﬁé@lHWrddterrﬁélogm‘s%SCLﬂaneous
m xed particle known as RIS, S. TRAP antigens are

rOURSS Q| MR ANYGPSPInPUPIRIStARRM O 158 OFRVRIMEN@EE | [§RPIROTY. genitourinary
tradt&:T A%%%%cc@@%f' HBefvaHtidR 'mMPLA0AEHIARRre Plaasaihgie dose,

antigens that are ely candi dates to be conponents

COIBIPOF}anﬁj]h?Ee@{ ag¥ afx?&l b&r%a%'eﬁ%d nogther a @Pé@ﬁ‘&rtlﬁ@ﬁ Rigpdifferent

tlmesA{\Y}gr1 instdRR3, pricBivocdddRPsacbidiide. JBAfAdateSEQB@a bk Nadministered
Pf E Pf 332, LSAl LSA3, STARP, SALSA, PfEXPI

separalsly, apfhersamefiserort2 ‘W@‘feaﬁqbft%%@@l‘g"s"W'g@%t%ena”y bacterial

protdi® icbmpORd R G @ Vdtcie 3SMBStIMENCEBRIinaEHE of tHRAMHNTRRL re@;ﬁon ses with
the present invention is a nmalaria vaccine wherein the

respAgti t@ &RCHPEGEr Bt AR st YasswerpEing igyentian may: kg adminisiered IM

for oFiteHiEdYset BRE B0for BU6StePdodeBe CS portion of RTS,S, in
conbi nation with one or nore further mal ari al

antigens, either or both of which may be attached to

Thé R8nteht 8 de?éihrbn@géN@Wtﬁe {/ébc%c\mld@ﬂ@&llyv‘bé b e range 1-100ug,
I nvention. The oné or nore further malarial antigen

prefrigblip S-Hbige orastitybisallejatitpl renge 6madneg. drajaying@nsingigl va;:cmatlon
sutﬁéctévﬁ‘gé rece]}@P c?he dbr‘%%eral ﬂro%%iler%mlu tiong%eﬁgétg'glsﬁgb
y a

0 contaln an anti-tunour antigen a use
for the imrunot herapeutic treatnent of cancers. For

Va?@fur?regﬁ e‘f)ara'i Br‘:r‘ satgéHéYQ&tdegW t!&!ll |ﬁt‘v‘a‘39in%' g@ Ltt'me §L¥>u}’1\ft Bhd adjuvant

rrej ect ens such as fror prostr
aprpecist (ed§oPowekttMlF &uNgwnmnMéatM@QS)r éterunprPress New York).

Enﬁéﬂ%ﬁ@wﬁﬁﬂ%é&m@ﬁ? HRLGHo%a BY FuMGh, LRGP AHER MiEs7y .

The vaccines of the present invention may be stored in solution or lyophilized. Preferably
the solution is lyophilized in the presence of a sugar such as sucrose or lactose. It is still
further preferable that they are lyophilized and extemporaneously reconstituted prior to

use.

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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3 or other MAGE antigens (for the treatnent of

nmel anoma), PRAME, BACE, or GACE (Robbins and Kawakam ,
wa2®8/ 04324 rent Qpi nions in I munol ogy 8, pps 6PSFEBBIN7T/060743

Van den Eynde et al., International Journal of

Ainical & Labor atory Research (submtted 1997)
asnest rdathe Evenlion, (h9odiuvariuwilabe ofsadh & Niﬁ?@rl?ﬁ&te chpclyprhilised
imhisddehiét ®nipsitib93. | ndeed these antigens are

expressed in a wi de range of tunmour types such as

mel anoma, |ung carcinoma, sarcoma and bl adder

AltiRIghl heMBaccideBest tHeMBisesPRGbhtidh MYl BENRINARiStefdd bR route,
for use with the adjuvants of the pfesent invention

adginistiatien gbibe dﬁﬁr@“ vagsines dup the sl () feimroone epeedimest of the

predamaihl&tiof € SHuRb R Skidt SortpResfdrt odtet Feshy” (m %ued the stratum
Her - 2/ neu, KSA (GA733), PAP, mammagl obin,

COrRgYIp| WB@PrtﬂM%@MScthsrﬂn' mist éhA)?mea@oti@ %rmifefgv?eﬁn? layer called the

derfG§ ORIEMEH Yurh ToveRsysedBesiloc@bntAR B8 EREsddMRN Ih@le shown that
there is provided a vaccine conprising an adjuvant

injectitm 85 Pt YasANG dRieriae #gine @ne e PRHIGRIRE {thh derus. Stimyies an immune

respBARS tWiIREh 3Rh) GRd bbNa&dBiaBIPfth . a tABnBf BV BJ&tiérial eivantages.
IS Her-2/neu,” An aspect of the present invention

'”trﬁfj%"\'/“% é’§C(i"F\%t°”t‘M'3‘ thecyackipss @Sﬁﬁmegé‘eée'ﬂ Jerons 2 fPﬁ?fPG% feature of
thesd,}ggbr@&vg,ﬁm]t rate, breast, colorectal, |ung,

pancreatic, renal, ovarian or nelanona cancers.

Accordi ngly, the for mul ati ons may contain

Thé 4BMEnti Gt @é‘dhﬂtq%@ AMtidemalaged®nl trs n?dh"tdlﬁ(ed}écedure comprises
associ ated with tunour-support nechani sns

stepn §f GlganBgithe skinra0s th%a@ﬁtefﬁyg withens bang. |agwd Wit thsebel of a

naPéW YhGae Asddle (B Wgéﬁgpef) %C|r\ga@;§/\/d}§§ tHennéela% fshederieY #@fan angle of
cancer al so conpri se Prostate-specific nenbrane

betwigen gén! 3 PE0GE , t @rb@g@laqfeths,trwi@elrswnwﬁngéhﬁ beregtagf the needle is

lowRRHL $hd REBRt @liPncebiniingt %@%m% Mg &es&!ye @%vate it under the
prostase, PS108 (W98/5

skimgthe l@ndis gheganJacta%tvre@eﬂowl)thrébxaf@"mlrfg aém @febump on the skin

su%%ﬂ&m@ﬁﬁslé@ vWH?Fa‘%vaJI 6N@k '?legi;neadm rophi n hornone
rel easing hornmone (GhRH, WD 95/20600), a short 10

amno acid | ong peptide, useful in the treatnent of
MoPR YR CfhRBes Watl dre | HRHACHIHSRNER M0 aHRGHHSBANARE adbfts into or

vaccl ne preparations contal nl ng | nmunogeni c

acrepwriesikin aye Qﬂentqﬁ?écrmeés@ﬁtexiifﬁméﬁw epvieasydaseripaein We 99/34850
and® EPL ﬁs-‘§24@& él&&‘%ﬁe Rt [HeERBh d%%%&@e&éé?ibsd k& éﬁhﬁﬁé inO\Wo BY/13977;

neans of n1n|ster|ng sai d vaccine via ystem

USra,45381, Mﬁj@ 699,30 4&5 @ﬁﬂﬁﬁéx%ﬁ»%ﬁ*é@wsu 5(1@4%%@ Us 5,569,189,
uUs 5‘76’43@1 PNV 3s3 BS1 1K 5809364 @S 5,468{320PE5! 5, 93873, US 5,312,335,
i ntradermal ‘or subcut aneous
US 5,503,627, US 5,064,413, US 5,520, 639, US 4,596,556, US 4,790,824, US
4,941,880, US 4,940,460, WO 97/37705 and WO 97/13537. Alternative methods of
intradermal administration of the vaccine preparations may include conventional syringes
and needles, or devices designed for ballistic delivery of solid vaccines (WO 99/27961), or
transdermal patches (WO 97/48440; WO 98/28037); or applied to the surface of the skin

(transdermal or transcutaneous delivery WO 98/20734 ; WO 98/28037).
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routes; or via nucosal admnistration to the

oral/alinentary, respiratory, genitourinary tracts.
wWao\Raooug4 t he vacci ne of the invention nay be PCT/EP2007/060743

adm ni stered as a single dose, conmponents thereof my

al so be co-adm nistered together at the same tine or
Whep the veeriRgst oftthme%er\brnvpﬁ%qna@f@éom?e@ﬁm'e@&% to the skin, or more

sp&,%gﬂgarntcd@]emmgmc@meh&mb§md Uid $éiemedparticularly a volume of
e sane tine or 1-2 weeks after the

separat el at t

betygﬁpﬁpg@tr(g(ﬁ Bhatst O€He- any bact erial protein conponent
of the vaccine for optiml coordination of the immune
responses with respect to each other). In addition,

The Kentgalcefi andigerst '”ttH@ Sf‘ﬁ\ﬁﬁﬂ'@ﬁﬂ?”ﬁﬁ&v%@”ﬁ%{ﬁf Heshresen ifvgntion may

be f Ghild tdNBBvEHESRS absks! B felndaRsShesmOas®s - vaﬂ&ﬁ\es (see above).
content of protein antigens in the vaccine w |l

Hopgysrciig ?fQ?éUfierPftSh'é b éfﬂwt@?é*eimiloeﬁ@ne?pf*@f H}eafsrrpulgtlcg@rfgay be “low

dod®SAcdoydhghtHeYprbtdint é]ﬁlgél@snﬂelo@/ dos@dVEkcine8ldr®PiciGald present in as
initial vaccination Subjects may receive one or

litlg @aped-Al tonHbek éarefﬁmﬁn@ 3001 B Brfedrgt @ng tpageeharide (preferably

n
s p Y e
0.0Pdev819 ngwitsacénadempandddel. ) (1995) Pl enum Press New
York). Encapsul ation within |Iiposones is described by
Ful lerton, US Patent 4,235,877. The vaccines of the
As pses barkini, meetetnh tintraieymbledediveny echeaims Seiiver(yi afithevaccine to the region

of P RpisE bt AT Ui BB ne ot e dosBER rpusivery

in the detnnis| Theideings isphefegeainl the skintocateelybetwesr ytapinil 10i aneicabout 2.0
e ranepusl constituted i.or to
e EESIRAEE T RURA kAT P bt s = oRHdi et Bvarefipn between

indtviﬂmprsi emdng déffereret| pacte ruf denbaty. an genmahoig@ml foe expected to reach the
OSItI i,nvention

derm| %pplnge %grtﬁewo%ﬁrbee atcRgFth(eo ?P@}en&g/errgls |iszlﬂcated between the

straionmt eirneuny aad theljepidenhisazst Meswrfab@dmhethelsnbcumneosls layer below.
env Sian t ha |sas ecs of the i |

oo, 0 fie 1 100 of el G RECeBe R Y Ol deragsorety or

pnmamna mdtgiarthe deonipowiit mey ultlﬁdanmy)bghlstdwtecammlmﬂrm gfiddrings and the

JeR€sent invention may be adm nistered by any route,

8% ni stration of the described vaccines into the skin
(ID) forms one errbodl nment of the present i nventi on.

The hae%s%ﬁ uer%% (gr‘ﬁe In \%ﬁl Ru\}a C|n r ny selljetclteC(J §§ rﬁ%a m%ﬂnt which

rat cor n P he epid
mdUJcmiaeamemhtnnddnotecte/pl rdepanss W|1$10at $|gryman¢,addver$et§m effects in typical

vactq:%eleres %hcgm t\5\'/|’II vgr é%@é’nsdlr{ghh%pghlb\%%ﬁ sp%%?c immunogen is

Ssue. 3edre ers hav
employed and how it is presented.

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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injection of a vaccine into the skin, and in

particular the derms, stinulates an immune response,
wobiosi43Tey al so be associated with a nunber of PCT/EP2007/060743

addi ti onal advantages. Intradernmal vaccination with

t he vaCC|nes descri bed herein forns a preferred
brepgia tGEe @l ¥, RABSERHC: FpahtqVaHan PReMelaRYBAt GapRals: non-cancer

chrbﬁlﬁmdﬂ&&s Odllekdit ERIRISTRY the RidRGAistRliondR@ coMssiBY as substantially
pr ocedur e" conprlses steps of cleaning the skin, and

de%ﬁ@ﬁdE@Pgﬂ@ﬁﬁﬁb”WN@Haone hand, and with the bevel of a
narr ow gauge needle (26-31 gauge) faci ng upwards the
needle is inserted at an angle of between 10-15. Once
In e durihey etmbpdimprt sl is PoVidad e? t WRECINEhEOBRRSIEAN & pfe in the

propRALER th§rab9‘6?fh%¢a@rtﬁ of donbifieh ondisaasethdiBinl thé vaccine composition
provi di a slight pressure to elevate it under_ the

CO@R"'S@S arh@nqgiea lﬂrd’”F'%ert FAPPSHiaBcIEaR 8fivant spmpositign §pgsisting of
an b iivBr 2rRifdh empisiy @8 t1f®em?lfﬂ1éla§dh§£l§§%il 6.81-] PWRG tocol and

by sl ow w t hdrawal of the need Mor e recently,
0.1¢ed moeamylpittinggaens RSE N¥MaRAPSe-desi gned t o admi ni st er
liquid agents into or across the skin have been
descri bed, for exanple the devices described in WO
In ggfughes gmbagiment 1oRre 4ig aprodped thedispedl nyaseipe oypmposition in the
mafl BMCERS o8 Seediddafnt B ugéﬁrgso%hylﬂctmgﬁb/p}%g?ﬂera f a condition or
5, 480, 381 US 5, 599, 302 5,334, 144, " US 5,993, 412,
dlS%%ng}‘glI‘gfﬂg vqggng WO§@I9I‘] ng]pgsqsogn gaftlg_en pjsantlgen composmon

an@gﬁ%@gigﬂtsogg{égagogggné’@%g dﬂ%n%llgﬁgﬁgﬁ%{%&%rgce;ﬁ risk®P0.5-10 mg

20
me@?@“%@@ QJ' @ifb‘ Ei5wg tqgs] 2”‘#@6 ‘8‘?&‘9 W'ﬁfywlagegé@er pigan dose.
4,940, 460, WO 97/37705 and WD 97/13537. Alternative
met hods of intradermal adninistration of the vaccine
preparati ons may include conventional syringes and
needl es, or devices designed for ballistic delivery of
solid vaccines (WD 99/27961), or transdernmal patches
(WD 97/ 48440; WD 98/28037); or applied to the surface
of the skin (transdermal or transcutaneous delivery WO
98/ 20734 ; WD 98/ 28037) . When t he vacci nes of the
present invention are to be adm nistered to the skin,
or nore specifically into the derms, the vaccine is
inalowliquid volunme, particularly a vol une of
bet ween about 0.05 ml and 0.2 ml. The content of
antigens in the skin or intradermal vaccines of the
present invention may be simlar to conventional doses
Th%§”WﬁWHG WVH P%t@ﬁﬂﬂééﬁﬁﬁpe@d@bWﬂ€§”F§e@ Hoidipwing, non-limiting,
exdioveyer, it is a feature of skin or intraderma
vacci nes that the fornulations may be "l ow

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 lll 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

23



10

15

20

25

30

35

dose". Accordingly the protein antigens in "l ow dose"

vaccines are preferably present in as little as 0.1 to
waeg/o4yreferably 0.1 to 5 ng per dose; and t hBCT/EP2007/060743

sacchari de (preferably conj ugat ed) anti gens may be

present in the range of 0.01-1 ,..and preferably
EX%‘@PWeé’n oW ‘%d’r@C"ﬁ'Cﬁb e&fﬂ'“émw&rqd&é’aﬂtﬂd éB@enO”A%dJl@@@EPd split

inflB&K A \féCClhé‘@(cbﬁfpﬁkm? RhfiGiedd¥Bs oﬁﬂémysﬂuvam)aa%ﬁw@alomw mice
of the vaccine to the region of erms in the

Exgq@p}e ViljRhowsr a preeliniced cﬁvﬁlé’aw’rf |ofn%§{1uwe@€e@s§gglrpc3p griuvanted  split

|nflh@r92%t\%@0|ﬁé§ db?rhp)f@ln)ré VaRotid1 8o&lar i AS03 TduVRE Bﬁ@ld\/\ﬁdééeeantlgen) in
er _in the skin [ocated between about 1.0 and about

pr"Ee CRABYe BYRSt he surface in human skin, but there is a

ExEnﬁPteaV!l‘ sﬁ(EWéJBtpr&ﬂmMéiré\étu'a%h Qﬁéd}@%téd@io\/h(ﬂﬂ%ﬁveﬁ‘ﬁ% $ilit HE5N1
ferent parts of the bo general , it

can

vawéé@@ﬂprtsglgr\@@@p\s ?ﬁ%ﬁﬂiﬁ#@ qgj}‘vé@i Hy antigemyin Béivé\ﬁ5(7ﬁb§6 mice
Ex&mple2¢l Howshep&kiimical ERGIuSRINdSadj$vahReadRoh e yeRmtddBfluenza

stratum corneum and the epidermi s at the surface and
Vaqcﬁ@sérb%’ﬂ?%hér@ﬁé’vh%@gs bel ow. Dependi ng on t he node of

delivery, the vaccine may ultimately be |ocated solely

or primarily within the derms, or it may ultimtely

be distributed within the epiderm s and the derms.
ExJnhPlealmeﬂhuﬁélogﬂﬁahRéBéIJo@@Meltlﬁbd%’iCh vacci ne dose is

ected as an anount which induces an

I mmunoprotective response w thout significant, adverse
1.1Si dfied hetiods N typi cal vacci nees. Such anmount w |

vary dependi ng upon whi ch specific inmunogen is

enpl oyed and how it is presented. In a further
1.8 M0 pdhBBaktiAdIBR enHilsitisH Padtded a net hod of treatment of

an 1 ndividual susceptible to or suffering froma

di sease by the adm nistration of a conposition as

Tegqp,ﬁg,g)@t(b@gé,ya/geﬁ,@au,@ed herein. Al so provided is a
prevent an I ndividual from caontracting

hod
A”*dﬂ"@@‘é’@@'“%’f‘e@it@éld!' rtirs ttRethgr GRS ExsmsPnd) Hﬁ'“?ﬂ%aeé’t" V%@ga'”s are

deteAhih8d iuding ané h¥maghluth 38R SAHbitiHAIRS (H1).CTHE SRRFRS of the HI test is
particularly intracel |l ul ar pathogenic di sease

ba?pﬁdoq’rl ﬁhéraé’!'it)(/%f thesibg sul- '@l&‘@ﬂz%ént&o@@lsé? dnhipiighgrpagglutination of red

blo6@|c@ITse(‘RtB@) by||MfﬂJ@znzé36‘|ﬂfsrrﬂ=§lﬁég“glutlhﬁ1n(ﬂA) f%’é!rrﬁai‘:ﬂvéléd sera are treated
| anoma_cancers; non-cancer chroni ¢ di sor

by KApEY i) RB P 1RMOS MOTesRRGIE iiSRitoss. AT ewetrsa%%dwptfweﬁ"ut'ons

of S6raHOFcaBhicalWith 4eeaTaghRendtRNaINstd? edioh GhiluBAZza b®IR! Red blood
In a further enbodinent there i s provided a vaccine

celgmdgeq adeedrgnd the inhikitignRf agglutination is scored. The titers are expressed

as the reciprocal of the highest dilution of serum that completely inhibited

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 H5N1 strain, and adapted protocol using horse RBC was used.
Erythrocytes of horses are used for the H5N1 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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prophyl actic therapy or therapy of a condition or
di sease wherein the vacci ne conposition conprises an
wW@risHeIT7or anti gen conposition and an adj uvanPCT/EP2007/060743
conposition consisting of an oil in water enulsion
rLsing 0.5 - 10 nmet abol i sabl e oil, ngy
stepéggmlrar?&) 9 rgm). Tﬁ]lsnvgan%m siew 91’;\?]6) %Wateﬂgnc%m the addition of

the&e reldbiébd d8lis Rethe@8RQIBh FRR bf $d18 raﬂd vRuPERpeAfEn;the plates have
use of a vaccine conposition in the manufacture of

to H%df‘cé’gﬁtéﬁtatf@?mu@@pﬁfﬁtﬁﬁdﬁyIZQCQ|+é ?I@rbeyN‘bf‘O?rﬁe‘?U&pV the low

sedfefta6ONFHtd bR Pbrsdire§BRBJWRRY.€i N the vacci ne
conposi tion conprises an antigen or antigen

conposi tion and an adjuvant conposition consisting of

StABti& bnalpsiyvat er emul si on conprising 0.5-10 ny
nmet abol i sable oil, 0.5- 11 tocol and

SRR PRGN RerRETORERd Kenedt oESEhatiotl Hissnupioa UNISTAT. The
prod&of H5giiee ‘Tor%%%ﬂskb?da@hcé ebe b@ PeEefiy edchSed 84 1op8Ng,

non-limting, exanples: Exanple | ‘describes
rnh%tsaraﬁéwmﬂom éb@ﬁt@ut met hods used in nmice, ferrets,

i SRadfadilk TG ﬁ%gbf?%oplﬁémgﬁ @Uﬁe&%} p@geﬁ@ethe normallty of

preparatlon of e ol In wat sion an j uvant
f ogieuPadistivgtiarsed in the studies exenplified. Exanple

N bg@h%‘qeﬁ n‘?loP r%‘lveﬂ 'tﬂé hoﬂ1 ggnléﬂpbf vzﬂgg% {%B{m%%natgg%lﬁerent

years MAt a vacci né contai ni’n
|nﬁ¢méﬁzmsamvugﬁn preparation and various doses of

AR A nExaTBLEC Y aghows 2 prect T ni cal
eval uat1 on

Uvanted “and non- adj uvanted split
knﬂ'ésjé@ziatemnom nbls/o(\mm@hilOS’Ang vari ous doses of AS03

Hﬁ% 1n SF E PALB/C .m ceExanpl e V shows a
3ITe8VAT TATPSFOBIPAL Sy ant ed and
non adjuvanted split influenza vaccines (conprising
L1 ar | foses f A§03 adjuvant) in prined C57BlI/6 mce
- Bge &AL i ni cal eval uation of
Thiedja@lvmteeailowsda nmntmdétmma)ﬁteeﬂgsrplsbémﬁm‘f II)uenSfKﬁymani thedasis of
co n ri.ou ses of ASD3 ad] t .and 4
e S Pladfi iy oS T oG et rhet S Bord RE ey anaor
cerdrgb mealarpnil calls erodlicealli 20 P BMCsaatiethaarets ed ailtﬂdy 7 post-immunization.
non- adj uvanted split HS5NL vacci nes (conprising various
doses of ASO3 adjuvant and antigen) in nave C57BI/6
Lyrﬁphlﬂd Eadarmé es-Mirhlilagdonsitra iptheqdrésenca lof @emétlmtlnmhltabf(Brefeldme)
eJ nt r}? 8%?13@%2%3 agJ @9’ %Blt’lveeq’ltlorl?e]qcll |lr'41€rr|11ljzn%flhlgr%gcen? procedure using
quorescent antibodies (CD4, CD8 IFN -y and IL-2). Results are expressed as a frequency
of cytokine positive cell within CD4/CD8 T cells. Intracellular staining of cytokines of T
cells was performed on PBMC 7 days after the second immunization. Blood was collected
from mice and pooled in heparinated medium RPMI+ Add. For blood, RPMI + Add-diluted
PBL suspensions were layered onto a Lympholyte—-Mammal gradient according to the
recommended protocol (centrifuge 20 min at 2500 rpm and R.T.). The mononuclear cells
at the interface were removed, washed 2x in RPMI + Add and PBMCs suspensions were

adjusted to 2 x 10° cells/ml in RPMI 5% fetal calf serum.
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Exanpl e | - | nmunol ogi cal Read-out Methods 1.1. Mce

methods 1.1.1 . Henmagglutination Inhibition Test Test
w@eimosple (cl assical procedure). Anti-Hemaggl BCT/RPIV07/060743

antibody titers to the three (seasonal) i nfluenza

virus strains are determ ned using

In Yiseragtioan simuiatian ofPBYCE vGs qasiqd ?W e)t a fingd cpeaRRperOf 1 x 107

ce|@,fm|t(hﬁ>eF#A¢§ﬁxntH Wh%SFaCU QQHAIE@alﬁpéﬁd thénGhcubBRel 4 hi& at 37°C with
ti-Influenza antibodies to inhi hemaggl uti nati on

thecﬁddrt@a ohpeibG P8 and aohzé‘éa“%;ﬂ |Hﬁffm'd%rr%h)w rus
hemaggl utinin (HA). Heat inactivated sera are treated

by Kaolin and RBC to renove non-specific inhibitors
FO'JQP"(”& th @nfigen mesimulatinn- $t6PdP@MQJﬁr%d%Cl@?t@eP‘éPrﬁ'lgét at 37°C in

pre'sQﬁééb&tB?gfeWﬂ ¢ p@/nhlaamg Bub inhidit YfbkiHal degredbneach

uenza strain od cell's are then added and
'FN hé”—r%ﬁ?ﬂ)/ qf?Soﬂa'Bfnga‘@@ Qﬁfrf%@?p(% fpllows: Gied guspansions warg washed,

res@é&er@é@ﬁ@%@ﬁldofassst he, Fesi Qnesidh Qf% FB%IJ&k%EQ@&gent (1/50; 2.4G2).
| ution of serumthat conplete nhi

di
Aftere R GYN dRGURAGrOAt 4As Rohe! ¢fi @ Q'XtHTq QIft PHCBA-Fde(#5f)sand anti-CD8

perEp2B/503 Wad et eha®RbhRY¥ed0 §t(‘49Ce¢\fté|Sa Avakhihgin egsaﬂ% FCS,
to 10. Adaptation for HS5NL (specific description

HI
celigs\erg %’F‘@éb@?% RY 6%*;}{5@%')“1'”9%” 208 1|0k <SHeiar peagsﬁyt BD) and

inchi9dte 8 €202 fith rutnmand:ensHﬁea@tthé?pwa@ﬁemwd@@Hﬁ&%@ﬁi (kﬁ BD) and
not well function for the H5N train,

resHﬁQﬁr@@g |W|tn3‘5|0,+@ of3 P Ofast- J/E&N%‘V @ggd(wq@r) YtEIW'dESZt FéECdﬁBO) diluted in

Pet®VESh. After HS §bubtiort Mfh tﬁi\ﬁqaﬁ’@%@@mggrﬁ abur@i &ls vikré Whshed with
(end concentration). horse cell suspension in

Pershiashaand BasPendecin RET iy 6Ss Vimsmiorrldeiydgcpample analysis

wad! eHried epgd me'ﬂtvéabél%n)/veré“”ga'ie(’ﬁL{$B€V§S@)"‘ ah8 acquisition was
prepared ever hi ng red_bl ood cell

with the
pergoc{mgdp@fbsp%%péo @lyfmtér(lym%ytg%greag@ﬁp events on CD4+T ceIIs The

per@@mbgésf SRNLON ST 1BR+ (WbPe BAIBUIated @R G andTODS+ WaRRipdBulations.
step has to be repeated once. After the addition o

the horse red blood cells to the reaction mx of sera
|1@n,xsjntyi-|5N$ EBuspensi on; the plates have to be incubat ed
room t enper at ure RT, 200C +/- 2C) for two hou
Quaﬁt@fatd%‘ phhantr-JaN daii it 2nd [953bagrdibesy ks H‘@iss@rioéfaed by ELISA

usﬁgb @Qﬁi 148N1 &8s cShtitg. $Aru§ ahd aRabydi SolRloAk ividre @abd %ﬂ@b@%ﬂ per well.

erfornmed on post vaccination H titers us

Sp'!BNFrSQ' N'ﬁN"'I"’I"\%S (ﬂi'luéﬁdo%tcﬂ f"&’ﬂ)ﬁ?”(‘@ﬂtrf’?ﬂ” thpqg]l i P@S@gfj,%ce@sorbed
ovéraighPst 10 &f Ihe WaRCH dBedes mid@btteMplates (Maxisorb Immunoplate Nunc

439454). The plates were then incubated for 1 hour at 37°C with 200 pl per well of PBS
containing 1% BSA and 0.1% Tween 20 (saturation buffer). Twelve two-fold dilutions of
sera in saturation 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 1IgG1(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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Log transformati on of data Shapiro-WIk test on each

popul ation (group) in order to verify the normality of
WQ@e@ap$37ad st ri bution Cochran test in order toPUBEPI097/060743

t he honogenicity of variance between the different

popul ations (groups) Analysis of variance on selected
Fordtgpé:olorlq’@gtc qewlaﬁlqﬂ @}aéqgt \fv%rﬁ, ipgubalgs. %WI%N@@AC with a solutlon of o-

phrAdRamiRS s tRsd Pﬁ%4)r@b4%ﬂ“@02m li$ @S ML cifrateZbuffer pH 4.2. The
I ntracel |l ular ctoklne st ai ni Thi s techni que all ows

reagliQyas PtPPE%YVWhHeF? oAt epami £§ vererepy apht§i®amon
the basis of cytokine production: effector T cells
and/or effector-nenory T cells produce |IFN-g and/or

12.cenfpuptsfBRIofsT celI's produce IL-2. PBMCs are
harvested at day 7 post-imrmunization. Lynphoid cells
are re- stlrrul ated in V|tro in the presence of

.24 ] ilphibitioraf st dilii ne) . These cell's are then

processed by conventlonal i mrunof | uorescent procedure

usi ng fluorescent antibodies (CD4, CD8, IFN-g and

Tegtiprggedufgesul t s are expressed as a frequency of

An-HeRidgBRtIRASAtibY @y &Rl tcy\/ltﬁehtrfﬂeé:@ﬁﬁj% VireehtrSns were determined
Intracel l ul ar staining tokines of T cells

US|B%;rfeorﬂqw%ﬁlnpmnhlbalgygeséf(%QrTq%grngzg&%ﬁche HI test |s based on the

abilit5H 8p&td SHAi-InfRIRE anBiSodiey ﬂoﬂﬁﬁlﬁiﬂhéﬁ@%?lﬂﬁr%ﬂo@@ﬂcm&@nﬁed blood
i n _heparinated nedi um RPM + Add. For

cellsREd)| fut BlueBia WikspRameagsidiniie (AL SPer M s tegated with a 25%

nedsd @8t @oMBSMBIRIE )2 GinG Niveps CREALiMtiVAed N® remove non-specific
recomrended pr ot ocol &centrlfuge 20 mn at 2500 r

inhipiarsR Aftgr. pretEeaiBieshudheipld c@lulignst Oft 15674 WL éﬂ?égﬁé?ew'th 4
herh 8@ RRtioNaRILEF ebehiimudRbA straifddnhiakeh RBMISoSEHBRIRFE 8% added
were adjusted to 2 x 106 cells/m in RPM 5% fetal
a”%ﬁlef'”@gjf'ﬁrhf’i FodltinaBorwes gedredt inpuitersivsie srPreaiacsasigs reciprocal
of har rﬁ.gleéistw&ncﬁht ofasérumaﬂhaf:@&ﬁv\ﬁletdﬁtthe@fheilnﬁEPmRanon As the first
cells/m (tub FACS) with ol e strain
d"”é'ﬁﬂ of BRIA Wasc u%@@&”ﬂei???bﬁ’t'e%e?@a\ﬁn%?fefjﬁé aAHen qquahtooﬁ:
anti-CD28 and anti-CD49d ( 1 ng/m for both).
Fol | owi ng the antigen restinulation step, PBMC are
StatisieaharddSdver ni ght at 37C in presence of Brefeldin (
Stallﬁiib’am dna |s3%ré Cbe'rf@h‘h@dl tor\"«‘y—tl Ohtle&e (98¢ £t | Batorel Eﬁbl\én?e) using

[1L-2 staini ng perfornmed as fol | ows:
UN&%‘%n'ghq),ﬁ)gotm Pl e anaIyS|s of variance can be briefly described as

followed:

= Log transformation of data.

= Shapiro-wilk test on each population (group) in ordetr 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.

[.2.2. Body temperature monitoring
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resuspended in 50m of PBS 1% FCS contai ning 2% Fc

bl ocki ng reagent (1/50; 2.4@&X). After 10 mn
w0 p@albad7ron at 4C, 50 ml of a mixture of anti-BCHEPR07/060743

(2/50) and anti-CD8 perCp (3/50) was added and

incubated 30 mn at 4C. After a washing in PBS 1% FCS,
Indpviduak tenegatyes waas imeiesdoiuringdbe ﬁ@'f‘i@i”ﬁ% PEFoD i Hhe iansmitters
an(pi’) Qﬁé XelEMER eédar&.ﬁtAlBPhplamg were upatied 2% FBflﬁ‘rb%hedr@nd a new

svveret en wa Perm Wash (Kit BD) and
Ca'ibé@'l%WWF% by ®¥3H(Dale Fcieaces drtemgtionaly @‘F@tﬁurﬂﬁ@g 123, 5015
Tc(Hilbaky, T‘heaﬂ‘étheﬂdﬂ'dg) béfbke ﬁ)l%ééﬁéntqh ot ﬁ‘ﬁraﬁ@rltgﬁéeﬂ‘c\éﬂw All animals

After an incubation nmn max over ni t at 4C, cel

welRdpdivigaalydipugpd i W‘W%@%Wrﬁ‘l@dh?%@%ﬁéﬁ%@”tﬁ n PBS 1%
TefperaturddwBR RESIER LIS VidaningRETl ®ayahRfofs chal C§e until 7 days Post-
perfor med by FACS. Live cells were gated (FSCI'SSC) an
challgfef-si ti on was perfornmed on ~ 20,000 events
(1 ymphocytes) or 35,000 events on CD4+T cells. The

ercentages of IFN-g + or |L2+ were cal cul ated on CD4+
Qﬁmﬂ@%d popul ations. 1.1 .3. Anti-H5NL ELI SA.
Th&wasdii washe® Wedé RAbIMdD DY abibhinidtefdon G MO 6R PR8N R Yiostrils in

titers was_perforned by ELI SA usin s it H5NL as
awelsa enimgls- WW%@%HH‘”‘E\M@%‘G&?C"%I 0t Wishead elpcgd infgosample
corfthin®@lonl kce. Spl it virus H5N1 was diluted at a final
concentration of 1 ng/m in PBS and was adsor bed
overnight at 4Cto the wells of 96 wells mcrotiter

Virbl tada88n [nl\@gbﬁp&gp,el;mmnopl ate Nunc 439454). The pI at es
were then incubated f our at 37C with 200 er

All f@591 SHMPSSSVETS TSt SipTlg tgieBoNal P HaBelposten 1 Temove any

badt&d! 'ébﬁtfahﬁ)rfhtlbh'ffﬁ(ﬁﬂl)of s@%'t&@fdld\@nﬁti@hg oﬂhéé&l M@QﬁesQﬁlel‘éQFaﬁhsferred
in saturation fer were ad

to FcaptHer @ﬁ@smetmwgaéof%rofm@w&ﬂ%m"s/%@om 11093' %MQCK cells

(2.40R30CELIGAMS whicBen Blddy BRACA whiahMaRba@d at 35°C for 5-7days.
Bi oti ni |l at edconj ugat ed anti-nouse I g (Prozan- E0413)

diluted 1/500 or Biotinilated-conjugated anti nouse

Aftérgsi’l(d QF thcliBatinOthe cuMiuredmbiby Bi dedt@ derAbidd- AHRUSED I of a 1/20
| mt ech 1090- 08) di nuated 1/4000 |n PBS 1% BSA

5691@9'1*@}@&}9 DeriyRds %Qfé’oe'ldd”%@@F?%‘ieT pnolpRr Wrtdrbat ed for

1.30 hour at 37C after a washing step, plates were
i ncubated 30 mn

Thesintepttalf dié: é{elg?%{qrﬂ@z@? S¥kiPeridieed SRpugaduson of Yyak1 by viable
celRQ8 Brdpoftionditbake AlrBEOS vidbd s reBRtin e eIl 20 tHedénd brahe viral

colorinmetric revelation, plates were incubated 20 m n
titrgfonagsay; el 48 %Pﬂtﬂfieénbbfm%ﬂﬂﬁ'éﬂgltﬁ? ARsAP2NSE JHecashcwgl at the

apftofridte WfRIcRgB3UsD Maomheldrd) trhatcat-brefid asfinetl b the Jb&verage 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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reaction was stopped with H2SO4 2N and m copl ates were

read at 490-630 nm 1.2. Ferrets nethods 1.2.1 .
woleesagegi7et i nation Inhibition Test (H) Test prPCEEPR2087/060743

Anti - Hemaggl utinin antibody titers to the three

I.nfluenza virus strains were determ ned using the
AntireleEagPlinIAANTBATY Higrbie tenthre influpp3a V“T‘F?es%?'ﬂﬁd\{%‘i’ gletermined

usifd tHBeriBgdi@mbtidrSinRBReH t&N (HheTI?ebgrllddide of th@ﬂﬂ%étn@based on the
anti-Influenza anti bodi es to inhi | utination

abifly of ApedifisrATdaNsmea@ntieqdias ORRYIt smagaIpiraHon o figken red blood
celReas) By iniishAHus @ﬁ%ﬁﬁ] (iASISs Gt Aratiticaicy RAfta 259%

neur am ni dase sol uti on wer e heat-inacti vat ed
neyrgminidasee SAVHOR pde k)i @”anH‘{e[ﬁ tr@ﬁ% inagfiygled to remove non-specific

inhiBitBrst I RAMRRd-trehtwiemt, Owo-eHid U&ilL@BSs Obf seFA \N@'belncubated with 4
i ncubated with 4 henafg{@l utination units of

each
hemaggluigiatian snitsapireactrnfiear sEain b Biskeroed) Roghesedls vypep then added

an@%ﬂﬁh@ﬂgn bh&gdIktiaBbl W8 s€fre @ OtHeUitbRatdre Bx;W@§se$jCé§ € reciprocal
he titers were expressed as the reciprocal

of Hieg'i‘ig%ﬁis" iyt 6fn3%"f1ms@|ah ﬁ?@ﬂ'&*e% 6}'?’;9"‘8@' éleWﬁgﬁWf“B@ttO@d As the first
d.m.@rr%ggératw&aﬁ 1®%n uﬁaeiehfcébfé 1] wiis Isdbre@ s Qf titsredal RS,
10, an undetectable level was scored as a titer
equal to 5. Statistical analysis. Statistical analysis

Staheli Besfgs.med on H titers (Day 4 1, before
chal | enge) using UNI STAT. The protocol applied fo

Stajigliga) sarelvsis ywerg eﬁ?t'ffé’”'ﬁ% Be Hr fiters )9D63és”c1r i ‘B@ﬂrea§ha”enge) using

UNISTARWESE prdtochl tdpphisd esrmahdipis of \dahfe cat1dRl bl%fw" (Ijé’scrlbed as
test on each population (group) in ordetr to verif

followed:normal ity of groups distribution. Cochran test in

» Qlgd@fank@rigtidf of dake honogeni city of vari ance bet ween
the different popul ations (groups) Test

for

" iheeirafik sestop e@ﬁ%%va'i&fm}@“p) 1|"U%'19'§SV toqegsiny dg nergyality of groups
Mt Rilos. corrparl sons. 1.2.2. Body terrperature nmn
i toringlndividual tenperatures were nonitored durin

- tqfé) Eafaligsk iy rdse e ogrii the rt‘%oﬂier”éﬁ%rﬁft‘iaé?‘%ceaﬁﬂt"“ﬁ?”ttﬁ% different

P@ﬁﬁ@;@/(gf&@@)’dl ng. Al inplants were checked and

ur bi shed and a new
" Test for interaction of one-way ANOVA.

=  Tuckey-HSD Test for multiple comparisons.
1.4. Assays for assessing the immune response in humans

[.4.1. Hemagglutination Inhibition Assay

The immune response was determined by measuring HI antibodies using the method
described by the WHO Collaborating Centre for influenza, Centres for Disease Control,
Atlanta, USA (1991).

Antibody titre measurements were conducted on thawed frozen serum samples with a
standardised and comprehensively validated micromethod using 4 hemagglutination-
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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calibration was performed by DSI (Data Sciences

I nternational, Centaurusweg 123, 5015 TC Til burg, The
wokakotizands) before placenent in the intraperPCDEREN7/060743

cavi ty. All animals were indivi dual l'y housed in single

% during these measurenents. eratures were
Th?é éF'%@”QXP@W was fakgDiass the B@P%Stb@' Pra Sé%lﬂr%rfgﬁ@wed complete

.nhm‘ttohlm (70%?6‘eﬁ1eﬁ%tgﬁﬁﬂﬁéticﬁlngﬁfasé‘ay3 were Pasctewas B@@.czﬂée
S

nasal was were perfornmed by adm nistration of 5
of PBS in both nostrils in awke animals. The |nocul um

485 NEGlahRESS IhAibRioRAkEhy di sh and placed into sanple

contalners on dry 1| ce. Viral titration in nasal wash

Tha\ppsayayan P fapeddn {Ryia-copted migiofiire IP@tes: Fy &fald) dU‘HPG&@HeS of the

ant@Riin Xyds bﬂeséu%d(é?ﬁﬁtn@(eh With bestBYE®rdiBYd BaURL bfalnﬂuenza A H3N2,
contam pnation. 50 ni serial ten-fold dilutions

HINAsal inflieRes Ruefirest rTQﬁsTQéP MES 08se Gnotha diolegical e%Ct'V'ty of the

ne@rﬁmrﬁ'dd%b%l'e:’ro eﬁign@itlcﬂﬁﬂﬂe%sé§9ew%h{lrﬁé AilgUtdr Ratuin 1 RA&H cleavage
cells 05 cells/m) were then added t

of SaeeHoring! BBRTaR iick & REIBRSE b e HPREIOSIAIY Gyass. upmasked.

HoFsaVsdidhf éer«‘uH@éﬁ (HIEP) IbB@Ie@LHebHﬁle g@ﬂlnmmbrﬁ A}gaﬁlgyﬁypogaea which
em)ved and of a 1/ cont ai ni ng nmedi

b'”P'% spaeibc!iure th‘?l@@!?&ﬁ%& srtes&ct%%t%% a‘i@e%f’%theTW@”S The amount of

bouridt QQ?IUﬁMn O@fant B@ dé@édt&i’v dn@r GRAdfle AN PLOsIRes ré'zﬁlﬁlan Wlth tetra-
reducti on of %EV|abIe cells is proportiaonal

el iooRciHBE: (BMB)T Bt chiabass apytodundlitant Hetvelll aRbihghe viral

ne@BfhirfidaseRRtiviy' 5 atiddst 6% WhsasdidtedRtne Nl av@nti fied by
measuring the absorbance of each well at the

appropriate wavel ength (450 nanoneters). The cut-off
1.4.18S ﬂgﬁﬂragmq%tbb@,ma@verage of uni nfected control

cells - 3 OD (0.3 OD correspond to +/- 3 StDev of QD
NeBﬁfa'ﬁﬁ‘lgrﬁ”EE?‘E’d“E%ﬁW‘?’BP”té dfere sonducisgdantthgweds reres sesum samples.

virgef ddiedistien &P arftibsdiest c&ftém@@dml lhec%?drﬂsﬁvaél determined in a
negative score is defined wh s > of f. Viral

m'%ﬁ'éed’é‘”ahﬁmpf‘ PEFYY- IBP ECTRNUP Hﬁﬁ‘élﬂ"twt ftﬁg@ﬂ trﬁﬁtﬁ‘% Bripassay.

Ea&ﬂ%rﬁ?ﬁﬂﬁ@sﬂ%@%daﬁtrlﬁﬂgatg CA BRRGadised - a%aouﬂl gf \Fﬁ%%h\%%sm&e@with serial
glutination Inhibition Test

d"%‘PB%é’EI&P@”AﬁW IngRakg e 3liannbiading 6{‘3899 taf‘t't&déest@ thRevirus. A cell

sustdéhﬁ@n | dohtdiBRg 8 détifiatbarfbiimtioh MOEK @el@%ﬁtﬁbﬁ‘@gdé@loﬁﬁe mixture of
hermggl utination inhibition test

V"%"’F‘Wﬁjc?’ﬂ)tlsér%? apd dnqypated gt q3SCbé§%rdh%hn(§uﬁg2|on perlod virus replication

was visualised by hemagglutination of chicken red blood cells. The 50% neutralisation

titre of a serum was calculated by the method of Reed and Muench.

.4.4. Cell-mediated Immunity was evaluated by Cviokine 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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ability of specific anti-Influenza antibodies to
i nhi bit hemaggl utination of chicken red blood cells
W@ RB8)43794 | nf |l uenza virus hemaggl utinin (HA). BeET/AP2XeT/@60743
first treated with a 25% neur am ni dase sol uti on ( RDE)
and vv?re heat -i nactivated to renove non-specific

L4-ppppigtistigat Meflyodsr pre-treatment, two-fol d dilutions of

1.4.3€f. Privahferdpoipat ed with 4 herraggl utination units of
each influenza strain. Chicken red blood cells were

- PeicentagadaignsivandiTeiatianshin to\@ ﬁC'B?t'%g‘EjISQHQ'tﬁQt'QC@haWa%e”era'

sugﬁ§§ﬁ&gymﬂiﬁﬁstd'uhﬁ§ 8 VRS SoIRMG S BERS @8. deﬂ'%f R/Q@dlrﬁHti@ﬁ &hd ef
hest lution of serumthat conpletely

SUt?ﬁ‘fHP?ﬂtldéms)f?é%wcmaf“ﬁ%?'ﬂ%ﬁverﬂé the first dilution of

Pé@éﬁta@@ﬁnt%néi@h arfYeldN 8RR toaRBInARIHE UNBSICREP[0RE A% feneral
titer equal 5. Statistical analysis. Statistical

sigahang §¥"§ptﬁié‘|séjuﬂ%9 P ey Telowryp Pﬁ’rto@r(ée (q%{)Pf Ma%?'”%e'F 8pe 20

sutssRaliéRuage) afet Peccldtis Add oJdrgi.pr ot ocol applied for
anal ysi s  of vari ance can be brleflﬁ descrlbed as

* Ocpiirrenze @ seriayg adverse euetadldng Be eattestudyshapi r o- wi | k
test on each population (group) in ordetr to verify
the normality of groups distribution. Cochran test in

’4§r2d§?0‘?’61a0’e?’i¢0§?’”(%e homogeni city of variance between

Fof tH Klirh6RM fRuReREsFdrsens (groups). Test for
i nteraction of one-way ANOVA. Tuckey-HSD Test for

Obgeved gpeSsipar i sons. 1. 4. Assays for assessing the

- At GBWNE In8SNORERIN Helhbig'j@ﬂ‘tﬁwalloﬁLmlnbltldﬁe(fFﬂ}JﬂﬂdeM BALBARAN titres, tested
I nhi bition Assay The I mmune response was determ ned by

Seﬁ?é%Ur?Q?@ﬂqleaﬁ?lﬂf Brdﬁjltré‘%e rUREZa MEUSBY#BR rersseaniesk }5‘5‘? vaccine

(antnt}ﬁMH@nﬁlplslr\@@ém Bogtibedied)e for influenza, Centres
for D sease Control, Atlanta, USA (1991). Antibod

- At faysd s’ linerirlish ot QO%WEﬁ?deéEfdoﬁ?p?f?é%%ag?'P%fze@ﬁh of the three

infIGEIAANIrS 3 BPAIAS redrédentedsih Mid@inged and conpr ehensi vel y
val i dated m cronet hod using 4

hemaggl utinationi nhibiting units (4 HU of the
DeARR @PfabRk @wanbsBeodafidehde titbrafY:f oWl erythrocyte

+ Geometric mean titres (GMTs) of serum HI antibodies with 95% confidence intervals
(95% CI) pre and post-vaccination

« Seroconversion rates* with 95% CI at day 21

+ Conversion factors™ with 95% CI at day 21

« Seroprotection rates™* with 95% CI 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 HI 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 HI 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.

31



10

15

20

25

30

35

suspensi on. Non-specific seruminhibitors were renoved
by heat treatnent and receptordestroying enzyne. The

W@ e00d/0edy74ai ned were eval uated for H anti body PEWEPBN7/060743
Starting with an initial dilution of 1:10, a dilution

series (by a factor of 2) was prepared up to an end
Fogjthe gallgnedinted inymure (GMI) resronseon end- poi nt was t aken

obasrvbieatdpahest dilution step that showed corrpl ete
i nhi bition (1009 of hemagglutination. All says we

At 6%%@%@1 fﬁeod’l?BW efaqyéoklrp gp%we@f}@%rﬁe&lg@r 10™in dlfferent tests.

Ea&mfé'sbdddnﬂﬂes%%%/spm@e 866BY/OBBST B&Ifoor med in
fetuin-coated mcrotitre plates. A 2-fold dilution

* Peaideclaflygnzanef) &ﬁf‘g%@rﬂﬁww&@epﬂa@ﬁﬁ@é@ oA qfithess ntigrngyneeds to
begt\,gﬂ/@%@ﬂn@@d amount of influenza A H3N2, H 1IN 1 or
nfl uenza B virus. The test was based on the
SB'ité'l‘fB’@Pé% sDANiBeN ty of the neurami ni dase which
« WHORY IR drizal v ahﬁ%,&ases neuramnic acid from fetuin.
After cleavage of the term nal neuram nic acid
b- D- gl act ose- N-acet yl - gal actosani n was unmasked.

De}-&gos\gr@g;egh per oxi dase (HRP)-1abel | ed peanut
utinin from Arachi s hypogaea, which binds

C@gé%f@q*ucm at;beetsbtwq\féﬁqsnb@'tt%@s(@b&@k Ukes IFNvadNGatled to
. C%E?ééé@é:é@ at-ggbest éﬁﬁyptanéagn&ﬂé' l’[ﬂ%ﬁ% Qn'h{l] &:a}pNﬁ Wi th

uantifred i n a e reacti o
. celetmmmdgwtmzlm ard (ar'rcmar CPhukirtes (DL, BN &.HBY)

. %l'éltqlf' on Eﬂ??eﬁsfc' ﬁé\L{Sqn'd%gb @%'ﬁﬁ?ﬁg ENFgu{:ﬁg‘bﬂ dase

. céustp"r@ducﬂngﬂet%ast\lew&@hu shbBerojtbliesiyL-AssayoNapkyal i si ng
anti body nmeasurenents were conducted on thawed frozen

serum sanpl es. Virus neutralisation by antibodies

1.359NAEMES of mrhidgenicym was determ ned in a
m croneutralization assay. The sera were used w t hout

The JryHECgenieht RaAYSIP nW%é)aé%a%P tirsh dptak dPerinaiad ‘ioé‘thetf or each

tredtfheht | gtbiis aties fé{lcﬁﬁlﬁkl!ﬂdﬁérﬁr‘né%@s aWHNIO59  dbnfidsncé@sntervals) were
m xed with seri al uti ons of serum and i ncubated to

calgiipistli bi ndi ng of the antibodies to the virus. A cell

- GSUSRRIRTh&Hh t.tle‘e@r(taqraﬂva?1 BOH Berdmll d?ﬂiﬁo@f@ké%tat QbydMPeKd ol | s
was then added to t i rus and anti ser um

of
* CaAdeirifCuRAY t&@séﬁ'\@@t@c ?&f‘{tré‘l‘s“i?gwéntibﬁ’éb Hies 8iriqys Oiand 21-

- CYhVeiSioh eRtdre at dsypmas vi sual i sed by henmaggl uti nation
of chicken red blood cells, The 50% neutralisation

* SpioppRveptionrales (hvhahdax 4l definaders 1By Peisenaee RbYAGSINeRe gt have
at 188§t aMIRIERcrebsd irfserGIHI RS bAUEH 21 BBMPBAY t¥asy 0.
eval uat ed b%/ Cyt oki ne Fl ow Cytonetry (CFC

* Protection rates atf day 21 defined as the pércentage of vaccinées with a serum Hl
titre =1:40.
» The frequency of CD4/CD8 T-lymphocytes secreting in response was summarised
(descriptive statistics) for each vaccination group, at each timepoint (Day 0, Day 21)
and for each antigen (Peptide influenza (pf), split influenza (sf) and whole influenza
(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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Peri pheral bl ood antigen-specific CD4 and CD8 T cells
can be restinulated in vitro to produce IL-2, CD40L,
wabwsalma and IFN i f incubated with their PCT/EP2007/060743
corresponding anti gen. Consequently, antigen specific
T cells can be enuner at ed

diﬁgwg%petyee@ Mecthprioyre BRd BietStajishsal |prﬁﬂ}i?o‘f’?%Qﬁ4%@§i’i fs each

antigeidelt bh&05 afffefedlt kst Al RRPIRENRESE Wetd twdfiled. P-values less
intracel I ular cytokines production. In the present

tha§t%&9ua'lt?ipioi§é’i‘?z"%09'&%@%a%ﬁ’laf“ﬁté‘ﬁ”lé@gw@‘i’qnt as peptides
derived fromspecific influenza protein were used as
antigen to restinulate Influenza-specific T cells.
Results were expressed as a frequency of

Exéh‘ibl%kll D@lsparBfish of Wi §iPth WateFeulsi6Rland W djllant Félenaifons

T cell sub-population.1.4.5. Statistical
I\/let hods 1 4.5. 1. Primary endpoi nts Percentage,

UnieBé &sdriviseastdtedie e 'oﬂ’/ﬂi%térperﬁ@is%ﬁc@s}eﬁain' e besé@Jén@'éxﬁﬁliples is
| ocal and general signs and nptons durin

CO’T‘B@%‘*@V\?%BFQ?@M plpsei made phy? 8'[*3 ir%ifér@ W&Pﬁ’r@ﬂﬁo'aﬁdﬂ 8qua|e”e) and an

aq RS §eHRB L of oS )coplditiy Teeh MBY bO erallslygead@drt. Unless otherwise
Percent age, intensity and rel ati onship to vaccination

stafgd, fhes@ll Nvateyemyieon %Ma@bfﬁépﬂﬁt'%ﬂwddﬂg‘%%ﬁ%%%”t examples

weftinh 88 cémpristn @it 1bIRWiIRYbikiA v@éﬂ é?ﬂuléibn %omgab{erﬁf(final concentrations
vacci nati on and 20 SUbSG uen after vaccination

givam 2oV eavalene (BQuf ﬁéné'@h%ﬁo@éh?@h MNdQ-€8rs RolgyRthylene sorbitan
moﬂ%lbé‘lﬁ GRS (BAbéd B0t sYWA 9%/1F72720. Peis anelasivn, eREREH NSH3 in the

hunmoral i nmune response: Observed vari abl es:
subgeaueRf $x@Maisa; ‘Qa%pregérﬁdrﬁsﬁ%'i?éi@@%q P RoNReRIAR-i on
(HI) and NI antibody titres, tested separately agai nst
each of the three influenza virus strains represented
T n PrPajatien akemylsion 8B6R| 1, anti- H3N2 &
anti-B-antibodies). At days 0 and 2 1: neutralising

anti body titres, tested separ atel¥ ai nst each of the
Thig pethod s wsiesan ine gtudigs; sgpeed &b rl@sg'i'i‘icéi‘bl ang prgrglinical examp'es

sediBREI TR @@ﬁér‘éﬁ(ﬂi ythé 3P entMibm isTh Y0 E G\ﬁfﬂi)@@@ﬁder strong agitation

intervals): Geonefric mean titres i(sv serum

of amofl FhaPR SOMPEFE L BoA YARh dbisHempenes %QLSO‘ tephescl apg gqualene)
and®BA JR8bus PREYIN@ntMing the water soluble components (the anionic detergent

Tween 80 and PBS mod (modified), pH 6.8). While stirring, the oil phase (1/10 total
volume) is transferred to the aqueous phase (9/10 total volume), and the mixture is stirred
for 15 minutes at room temperature. The resulting mixture then subjected to shear, impact
and cavitation forces in the interaction chamber of a microfluidizer (15000 PSI — 8 cycles,
or 3 cycles in the adjuvant used in the clinical trial reported in Example Ill) 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 ym 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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Seroconversion rates * with 95% C at day 2 1
Conversion factors * * with 95% C at day 2 1
w®erspsrecti on rates *** with 95% G at day 2PAT/EBSOUNG0743
NI anti body GI\/ITs (wth 95% confidence interval s) at
Seroconversion rate defined as

TWE%H‘ é@nﬂég%v (dfv)\?gc“cinﬁé!’é's SaHleRVR “alVY)eti? mo/ml fcbioéfophero' 5%

(v/\grlﬂrf?ﬁ@ﬁni PBSSEE thCit 1217 AR, KT| 9238 AML NeRMP2£. 14 nidaH2PO4
for each vaccine strain. * * Conversion factor

1.30BM; mktf-8¢ A he fol d increase in serum H GMIs on day 2
1 conpared to day 0, for each vaccine strain. ***
Protection rate defined as the percentage of vacci nees
with a serumH titre =40 after vaccination (for each

ExXApfd Me— Blinfdd trihlNiat an SHalt | popubatRCEGE L4839 Yeard Walth A%accine
protection. It should be understoqgd, that for sone

f
°°'i“l@é“€9| ai galit influgnza "i"&gft"o@é?ﬂ%ﬂ'% s%ﬂ%t‘ﬁ?rﬁ?é'? seses of AS03

adROEANERI-LDEgPdpoi nts, and i munogenicity my be the
j?)lrl mary endpoi nt. For the cell nediated i mune (CM)

response bserved variable At days 0 and 2 1:
n.f.nego8iéoref cyt oki ne-positive CD4/ CD8 cells per 106

in different tests. Each test quantifies the response

of CD4/CD8 T cell to: Peptide Influenza (pf) antigen

A PhaR MI eohH8IduatrHAorRinEl, oglh leNbfd %H@§ewa@tdo@anae@aﬁd§n adult
to be given/explained S I nfluenza (sf) anti

ge
PORAARICR 49961 1P ¥eqrivojd Ign'%q%&éﬂ orggE o @é@jugtgrthggpggnogemcny, safety

an&&bé&ogﬁgrﬁkﬁtycbmﬂweablémlthm CBléIB@E:ﬁQtIoWYB@&@ "Iﬂl%enza candidate
(CD40L L-2, IF TNFa). cells producin east

vaqeiBegL6 sisa ko Fide PRREDRITaIE) Wit b dosar g ABRRGTIVERT | s
Th®ReHEAINEhnAind RAPONde-(i2. and- Héﬁ@gpﬁlhmﬁ)/%%' MBadUrEY Ok, days after

TNFa, | FNg) celoriprprodum ngf east and anot her
'”tré‘Wé%"?fea mipisyati aon 9 an 8pP3 aﬁma@t@fi N@C%'E‘el':é'é%rtx was
usedNAretdtén@not her cytokine (IL-2, CD40L, IFNg) 1.3.5.3.

Anal ysi s of inmmunogenicity The i munogenicity anal ysis

was based on the total vacci nated cohort. For each
lll.2. Study design

Three groups of subjects in parallel received the following vaccine intramuscularly:

= 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 '2) (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 (HI 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.

ll.3. Study Objectives
34



10

15

20

25

30

35

treatnment group, the follow ng paraneters (wth 95%
confidence intervals) were calculated: Geonetric nean

w0 2a08e$37(4OMTs) of HI and N antibody titres atPCEEB2007/060743
and 2 1 Geonetric nmean titres (GMIs) of neutralising
antibody titres at days O and 2 1. Conversion factors
at day 2 1. Seroconversion rates (SC) at day 2 1

1. 3lef privesky@dbidctie per centage of vaccinees that have at
east a 4-told increase in serumH titres on day 2 1

- T@ﬁyﬁg&a@jtr@oh%grablmmm%fﬁpp%ndag%cg bétthqjgyjdz vaccCines in term of
ant{iﬁéérﬁ%|@§"r{m|bg§\y gRept age of vaccinees with a serum Hi

titre = 1:40. The frequency of CD4/CD8 T-1ynphocytes

secreting in response was summari sed (descriptive

i i CCi t, i r . at. . .

Ob?%}%%% TZ%A{}&}%?Q(sé‘ya&se 6%29\22 {%r@rgnl-kc‘a%&oa%ggjgﬁﬁtlog nl?ﬁiglglﬁn antibody titers.
De(irebitaridbles iiiikitu@sis aoffidence gpgnvalsi:nf | uenza (sf) and

whol e influenza (W)). Descriptive statistics in

i ndi vidual difference between tinmepoint (Post-Pre)
- Geemptnhswnftﬁere (eddls) oisscim antilpediey alayafdnd&Zdh anti gen

ach 5 different tests. A
'Si%'% on\ﬁer%%@ gé\’fa%géi 2‘EKr uskal | -Wal lis test) was used to
-Com\rqnaorefactmﬂ*@ttaay dhdi fferences between the 3 groups
} : al al ue was cal cul ated for each
P@‘?ﬁ“&ﬁﬁatg% eé\c({“ualygac?p \ér ent tests. Al significance

" Semgpeveargoe ratwﬁorthbaelnmggllmnmaanheedy resBoNnseds deﬁne@op,sathenoercentage

of %{%lﬁs\f’a\g% ( ggéregto e%@%%ﬁg oi,r]] tltgal I1y1 @ﬁ%pog%cglnstlon titer >

1:4aru aqﬂremaéihatfdhrthblﬂ atltionandat esst @tfdilﬁfow Bereat@irepostivhecination

tt0|I/water ermul si on used in the subsequent exanples is

"®Eonposed an organi c phase made of 2 oils

*Coalgriiant facopkiefindd ascths quial Bohse andeAlin 3YUBMTS PoRSBccination
of P&f gon aining Tween 80 as enulsifying agent.

COMpAtr& Pherwi se stated, the oil in water enulsion

=+ Rydtdtrion rath AeMhdpbs méspér@@rda he of VERcREBS QatH &Nder@ManItes>40 after
were made conprising the follow ng[ oill in water

vaceingtian Higt bealy iretcepied Palindicaiire Rtaetiodns gi ven): 2.5%
squal ene (v/v), 2.5% al pha-tocopherol (v/v), 0.9%
ol yoxyet hyl ene sorbitan nonool eate (v/v) (Tween 80),
@%eéﬁ@%&@@b_ems enul sion, termed ASO3 in the

- To evaluate the safety and reactogenicity of the study vaccines in term of solicited local

and general adverse events, unsolicited adverse events and serious adverse events:

1. Occurence, intensity and relationship to vaccination of solicited local and general
signs and symptoms during a 7-day follow-up period (i.e. day of vaccination and 6
subsequent days) after each vaccination in each group.

2. Occurence, intensity and relationship to vaccination of unsolicited local and general
signs and symptoms during a 30-day follow-up period (i.e. day of vaccination and 29
subsequent days) after the vaccination in each group.

3. Occurrence and relationship of serious adverse events during the entire study period

in each group.

ll.4. Vaccine composition and administration
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subsequent exanples, was prepared as followed as a

two-fold concentrate. 11.1. Preparation of enul sion
wEBBB/043T7s nmet hod was used in the studies repoPCEHEPIN7/060743

the clinical and pre-clinical exanples sections. The

preparation of the SB62 enulsion is made by m xing

under strong agitation of an oil phase conposed of

H1.hy dyasdebbiepseapenent s (DL-a-tocopherol and squal ene)
and an aqueous phase cont ai ning the water sol uble

The giapctinastedt iBueitRoM<Cinge Se P gBiMelentnerlit \sr@radaaqﬁggeﬁo'aﬂuenza
vacfcmédb(fris%@}l? dPthide GhondMiche visll ér’ftig@g bulkRe(pPddar@N &8/ respectively

(1/10 tot volune) is transferred to the aqueous
'”ﬂb?ﬂz@es’fwslﬁ/ Hidta RN RRY B)ahbe eREoqRSArasent i thig vagcing are the
sarh®Task® e MeEn88d FuakRPNab8A® YRl Svaildte bR IME hiakbt as Fluarix ™

m xture then subjected to shear, inpact _and cavitation
(e-RR) stnce 1 99R and gortpiact uhHAssneRer sose: Thecintisanga giraias included
in ﬁ]%SIQQIgD F(’:ﬁhlcal I%tscé(t%l t‘ﬁ% stl‘%ﬁns?’th‘élf/(?\llei*i‘eS chdseher %@H QU(%?E 07 Northern

used in the clinical trial reported 1n Exanple | ?
Hepysphiaee subni cron dropl ets (distribution betvveen 100

I t -

?*’“eé% Dhiay e R E SR, Ml AREpog i) vr-116
o tAisoghsia/6/2005 8 N2Hitkestreina AOV ishenssy&f/20@5 (1BN2) NYMCX-161
. QN4 ed refrigerated in Cupac containers at

Wg%{%ﬂ%@%@bﬁ% inert gas (nitrogen or argon) is
Thé lanS@eres anet d)ertvbé fobea ckgy-@rowre vmﬂsetsh@pﬁiﬂﬁ@ i®cafredoout with sodium
de&yﬁa‘f'atgm 5 t”ﬁeoh”a {‘V&{” 8 %‘ébé’ﬁ‘ ‘Emlss sforigd q"?rofl% M, gubseaquent
actloﬁMBleam.debxﬁ:h%a(re/ém) fotrBaldengleni ; Squal ene: % (v/v)

42.8 mg/ M ; a-tocopherol: 5 % (v/v) 47.5 ng/m ;

PBS-nod: NaCl 121 mM KC 2.38 nM Na2HPO4 7. 14 mMV
Thd;(b%l@@ﬁladlm/&ntdm Iowl-dio@eSanl@nia (FIEXR)rpdhazinel (Iclinica(]:IId)tB) Babased on the

[ u o I 0
cor%%géﬂzlarlllg qvalia tgg nll-'lgﬁ%rg(a g r#e I'(]p gﬁgrgrdé‘fgorg n{aXpe%li éely |rt|fﬂ1enza strains
A/HNEp 2/ EBNB narain ), vtartl\mtis adowels antigeASOBterd] amtaadjuvanted with GSK
adjéggnr’# gﬁe%oﬂ)spéné%@% Eéﬁ]tlgtgl%ﬁcal eO”D)PI éggraérgalsaoh (SSBGZ) that contains
twat toitiegtazidibien o) aaﬂldlénep(apdl attocmphe@edemag Byeand al slirfactant,
to, eval uate the inmuno

0
polidhyitly b0, (dvREREPLREPe R ierbinte (SOAIBRARY Hidhergueous phase of
theB:ad}h\nagnt casteml WVquﬂ@ mixihd) wehzthe camalsidat Twy doenulations .ave been

tesgeai gﬁgﬂ%gngy ﬁ1 amourR !E a&h\r/gnlt |r?tro\gluced W\%)theoﬁu anPgenéslrc])%ne 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 '2) 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 ) pre-filled syringes at a volume of 0.5

ml/dose.
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The hunoral inmune response (i.e. anti-hemaggl utinin)
was nmeasured 2 1 days after intranuscul ar
wa@eaoosiuxt4 at i on of one dose of an AS03 adj uvanP@UEP2007/060743
vaccine. Fluarix(tm was used as reference. [11. 2.
Study design Three groups of subjects in parallel
l1.4.&dei ved CoR@OsHN 6&/69 Y@t ’Pbﬁqnéﬁﬂé?ﬂl’earl y: one
On?rd%gg oﬂ:lu{BO f@U&J hea?‘ftdsose%? %\SY)hggorP&goh& %C(S F%‘I %e t(:Eﬁﬁosmon is

con
prOP‘I'Aede‘ J\PQH éd OF 1 AQUSNY PTUASSE) 18)S HErer §PHule ”BF'ati%l? the sole
diffsigince being teecanoimef 663 iprgseot indime trfal corainew. dose spl it
virus influenza vaccine containing 5Sng HA adj uvanted

¥eldh a ha @9& nOdf Wa&éjﬁpgﬁteg 1dw(dg dAééLlpﬁ‘ggAza W¥eine (full and
group of Q recei ving one dose
Fl uari x( tlgg :75) Schedul e: one I Minjection of

i nfluenza vacc:| ne at day 0, study site visits at day O
and day Cemponénth a bl ood sanpl e col || &rantity pétdose
anti body determ nati on) and an addi t {(@5ml) phone

cont ac [ uuy COTICI USI ory. e st alfdarl d
trival e FI u x(tm us¢d
in thi <M§ Eg gaqni bﬂ% q";obm the year
2006 dev RS T 1ﬁ§ e the ve
Bi ol ogil c BMalaysip/2506200&t udy Obj ectivesighrB. 1 . Pritary
obj ect i WdjuvanT(FrulbDedeu atiafDoded hunoral |[i rmune responsé¢

i nduced - Bp62 &raulsénuTvtamaimienes in ter h2eiml
anti - haquBgEnt i nin antibody titers; 10Bemgvedd mg

vari ablf esy at and 21: serum |11.88mg/594 mg
Heanmaggl t' nd i on antl bodyt.86intgelr28125 BPgri ye
vari abl€ 0 dence — ric
mean ti P@Wgorba@ﬁ%({[wgqn S_Qér um ant | bod| 8423Mddays 0 apd 2

1 - Ser Oconyrol © (Biton %1168 * at day 2| 0.028Twgver si on

fact or $ o'Todophérylthgdrogenkuccindteot ect i on | 0B85 Mg * at dqys
0 and ZSkiimoRbRIGONVEr ST 0N rate T of | Gageag! utinin

ant i bodhyg: defTmed—as the tage of
vacci ne,blsuat‘I .@% %S'?b‘été ner—a—ptrevacet g%g@g—t—ﬁ—e—e
1: 10 ar oS I Qgre’] léQSD e titer >

=4

Potassium chloride 0.101mg
Water for injection ad 0.50 ml
Abbreviations: HA = Haemagglutinin.

The total content in Polysorbate 80 corresponds to 4.972 mg per dose when ASO3 full dose is
used, and 2.547 mg per dose when AS03 half dose is used.

11.4.1.2. Production of split inactivated influenza antigen preparation

The influenza antigens are identical to those included in Fluarix™ (Influenza Virus
Vaccine). The monovalent bulks consist of purified inactivated split viruses that are
prepared from working seeds of the three strains of influenza virus, type A (H1N1 and
H3N2) and type B, which are grown individually in embryonated 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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1: 40 or a prevaccination titer > 1:10 and at |east a

fourfold increase in post-vaccination titer * *
w@vspsr7on factor defined as the fold i ncr easECT/BEP2007/060743

serum H GMIs post-vaccination conpared to day 0; ***

Protection rate defined as the percentage of vacci nees
A fi-tmes corqanifaiad Rhosehats Ayffgredesalipa defil at imhsnt hime concentrated)

and'8 YRéixtli® GEGRIEhESH ARy &ft‘éjéo%ﬁériyﬂﬂyo%&neﬂcic%te éréjdilgtea-in water

.Seco.ndarﬁfq otyt ective - To evaluate the safety an
for inie@ippgfetavedct By sirmndhduring 30 ménsissdgoom teraperpiyre.
Thé Yk 'CBﬁger'ét%ﬁ—,g‘J moRG R Sufks é'?’gv[ﬁér?gu&:\égabély diluted in the resulting
unsolicited adverse events and serious adverse events:
phdsphaiechuftened salinet e heeery 88 ndo-tedoabéyhbyfrpgerosuccinate solution to a
coﬁ’c%ﬁﬁ%ﬁb%téfon of solicited | ocal and general signs and
synptons during a 7-day followup period (i.e. day of
v 2¢ g it dfcachidmencvatese gulks it 1NBYEINZf t er each
v%ghnst .@&éﬁoﬂa?ﬁerqrb?ﬁkp' 2 . Cccurence, intensity
ahd“t &Pat’i ons I'p to vacci nation of unsolicited | ocal
peramd of mtermaliats ginsgleatnollls (od BIABT @ach Agnen@@ledaipulk and 5.83 ng HA
u rio i,. e. day of vaccination and 29
Ofézléé(g\aﬁgﬁq'g’ﬁé%&“&?)ter the vacci nation in each group.
Beﬁxee@&l@élgd(ﬁﬁkﬁ‘r% @FreAch @rh(ﬁbk/él@ﬁtf%lm,ﬂfﬁe ARtireUs st‘mﬂéfﬁh fo8@0 - 30 minutes
events during t entifre st eripd in_eac roup.
at P g ieeen e Bids: 14 BRIl Ao ot iho et Tofbitalent bulk
ThiYasteinfeigte epailatt bar alerefdimedatd) d6vard-pebli ¢drl beneld at +2 - +8°C or

accine is .,a.trjivalent split virion, inactiyated

furhf piogRssgo et fieal CaURIEN SipRPn 1 A raRbVAedRe! YalpgP of pre-
podid 2&EM gerbkse.(prepared fromrespectively influenza

strains AAHL N 1, AAH3N2 and B). The antigens present

in this vaccine are the sane as in the |licensed
1.&h gar i X( Prapa¥Rehiof theWiceine icémpysiioilith 8903 Sguvamt ket

as Fluarix (tm (a-Rix(r)) since 1992 and contain 15

mg HA/ strain per dose._ The influenza strains included
Adjupanted vaqaeinenl DIASAS Y] 4hre the strains that were

PBShAs@Noffel donBerdfHadd AP 7.ANRREMBRA fdile RbSGEMEERA; 187 NeWNaCl, 2.7
Cal edoni a/ 20/ 99 (HIN_1)-1ike strajn:

ik A/
VKGR AN IFBE TR T KO 6 S Ol GFFtps0gontaining

TwéNfEﬁCﬂg()TTigd{]kﬂ-@D rald 'VE SV JYap6@4Staking 1td Reour 3N Hetergent present in
the strainss are added to water for injection. After 5 to 30 minutes stirring, 20 ug HA per ml

of each strain H1N1 and H3N2 and 23.32ug HA per ml 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 I1) is added to each 250 pl 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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egg-grown viruses. Splitting is carried out with
wa oaBm7deoxychol ate prior to the inactivati onPGI/EP2007/060743

which is perforned through the subsequent action of
sodium ripm(\/r‘hnl ate and formal rh:h\/rh:\ he AS03

ComppRatint ed | ow dose i nf | uer|Zzoncentiation \ Moluma(mi)

Ste(pc1| Prepoal | ots) is based on t he conmmer di al | y avail abl e

A/NemCaledsiia mpnovalentbokk ( pr epar|ed4fig/mm r espe3oR.88el y

A/ WREdndRMorovdlenebune A/ HL N 1,] gbjbfaiN> and |Byp.5put with a

B/ 1YY Al A Mp@PNT eNt_and adjigygRied W3 ek adj uvant

ACOD

PB$@ @ mASG3—ASO3—Tonsists %ﬁe%beﬁd =TT 5WBBI enutsTon

+ haot At o ne +aan W I APPRASOIN PO N o AT & ol Ao

i
ozt rrat—eohtat 1S w0106 a Stuarefe
TWé /\f tamn E 486 ']}d‘g"] [qur \5:2'41' ant

a. 1 nnnnhnr ol

Trlt%P(\JQOw bat p 80 (T\/\ppn 80) I nfluenza ad tReﬁngu@Hrng;l3N2 strain

o-tpevpbary bydiogen suecinalse aqueous 948G t Hd.Zdj uvant

Filtsxesltveaatar by si npl e m xi ng wi th the enul si|@i4.43wo

formul ati ons have been test etbta|d¢|urﬁ@1&|1rgg5w t he anount
of adjuvant introduced with %Ml%fdfdp&bls’é)ﬂﬁlés@@l?@“/e\veﬂfoﬁt&ﬁvg
vacci ne |ot. The adj Remsihiegprefsatvdlese €0800@IN 5 Ny

Stdp e HaEd t¥hidpodl (FA) OF each rniTuenza virus strain per

Emﬂ@ﬁ SBB‘Q IﬂEO Wi Iﬂ a futt—dose (/—\D}\Jf) ‘%Ooﬂal f—a dose

CAS of —the—adjuvant DYDL'F@ %qﬁ‘ figia) b fk' H'3ﬁb0(ﬁl|)

allow nay nnl venr

() %) %ﬁ@rﬁlaa' BpopstobR: %7 THOC: 47 BHERG WM@WOﬁWr%BHPOm PH
su00|nate sodlun1chlor|de di sodi um hydr ogen
phosphate, potassium di hydrogen phosphate, potassium
chlorlde mater for i njection. The ASO3 adjuvanted | ow
u%: , /2 EdLD, full or half dose of
ASOS) are preservatlve free vacci nes. However, they
contain trace anmounts of thionmersal (< 1.25

PBpemodd9epldi eaneentraied aphl . %wﬁgwn@ffotdh@nﬁarﬂitﬁt&g nﬁeien@pmposmon
ab(We‘?‘éF W2l a I%?Mlxﬁlrrf cORLR; Pgrﬁv?e%HtS%dTﬁt%n @WWVF§ﬁu£ﬁﬁes taking

ass syringes at a vo
Intcaa@:qwm tﬂ'@sﬂ@temgerzt prqsenim m@wﬁf@@ﬁi ﬁr@nadﬂedA@@@tqdpwmtl@u After 5

to 3 |Mﬁ€%§t|rﬁ mepéik?ﬁleof%facﬁlsthQ 1N E\n&)rl-lﬁ@l dnd¥®$82g HA

ds to e conposition iIs

perﬁﬂbeuEa%taam ﬁreﬂw@d vath Tfnte M@uméﬂtrlngéaet\WeeaCB agdiggn. After 15
to é(Phr}?J%shstlfrrW lg %‘Ilqeﬁlmé&?hi% %IJIQHf ?é'rﬁl%%teb&lllggaréa carded for

anmount ASO3 present int cont al ners.

an%y%ra;adsﬂoreanb@iweﬂso@ aa§ ukBaht EB cwddissé Tolsk pwzﬁated in the
int&fRR8iaRe blikUlrhe 389 cPélobtefQsRs @bn&AB3lon are 488ug Tween 80 per ml,

73.6ug Triton X-100 per ml and 66.6ug VES per ml

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 ul 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 pl per dose and the final HA concentration is
10 nug 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 a -tocopheryl hydrogen succinate (a-tocopheryl hydrogen succinate is an ester form
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Abbrevi ations: HA = Haemaggl utinin. The total content

in Polysorbate 80 corresponds to 4.972 ng per dose
wWob@s/ 04808 full dose is used, and 2.547 ng perPdDEBR2007/060743

when ASO3 hal f dose is used. ///. 4. 1.2. Production

of split inactivated influenza antigen preparation The

of RRA (I iscaaiheiteeanbemetarapd woneitrafiens Aess 844 melnild 8.6 wo/ml and
I | X nfl uenza Virus Vacci ne). The nonoval ent
33'@&%@" co hg?tlstgyof purified inactivated split viruses
that are prepared from working seeds of the three
rai ns ' )
o VB0 BHYERER 16 die JaKEfhetbitiale b By
! se workj ng eeds are

ComppRétd from strains that rqﬂﬂcﬁﬂtﬁltl@ﬂd fVolpmemhyo

Stepd: Pegipeplat i ng center fol |l owi ng the anndal WHO

Stepelc Brepeoldat i ons. For the prlocess for prleparing the

AINetGagieiosia mehevalentdriki s, by wedpd/ml |1 ustr3g0.6en, gi ven

A/ WRconsinbronBvaiedy sulk The Vol umesgspiynf he t hriegg mpnoval ent

B/ LR rﬁén%vefPé?ﬁ gl o The A Coﬂa AimMEas a7 M each

I €1TL R 1T 01 ot G attTot IIU UTT lIIU
PBS Fb Cj mn |'F t P ! e édéd 5§ ceptrat ad

O T

\L 1

1
v Tl

«p

\(- =

L n
T \> " TTTAT IUI u.\.a T IbQ \"AY2RAY AT Ty
WegH

red. ASO U Phen

Tritom XclB0ht 1 at ed) and a pre-n Xt ure_of TueearResidualfrm H3N2 strain
a-tacoplary hixdrogan shisaihategen succi |n2dt80 lag/@l di I|dtded i n wat er

Filtfated watgrect i on, fol | owed by |stirring dur/is0g2%- 30

mnutes at room tenperat ure. Told19olimé eel5eHmpent r at ed
monoval ent bul ks are then susg@ssdpYRdapisdiate WirRd foRtestifye
resul ting phosphate Ruhbifihggresddl Vdind = T5886M) 80 -

St fgmqg )@ oglyarogen SuccCljnate solutron to a

EmgpH Spg2 °) | U:,' of 20 myHA of "each A mongggient b

novral

]
K
f

u
1L Ik)I\IL) zo oz iy o Ve } DH—K—Ppe
PB d('n ntermediate trival :Seewege L / 5 K 5 HA-—of each A

Ve Ot

Filts tﬁ@(‘{‘(ﬁ;ﬁrpnt bulk and 583 HA of R /| 5 HS M trival ent

final bulk). Between the addi tTaidyolymeesad finalbylkow 3084{ml)

(1):60¢ buffertlingd buil composiion &: BF imM Ned!, £.6 mMIKL!,8.130M Na-HR@-e547atM KH-PO,, pH
74roomtenperature and for 15 - 30 mnutes after

addi tion of the |ast nonoval ent bul k. This

interrredi ate trivalent bulk also referred to as

“pre-pool”™ can be held at +2 - +8C or further

1l P o¥essiraiadminishiatidi nal fornul ation step on the sane
Théj%{cm e,hg fﬁlé&“mto W%SWstgiilepfryBQ(??bh.' éur.z)sé?aég syﬂﬁéeg%sa%h 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.
.5 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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[11. 4. 1.3. Preparation of the vaccine conpositions

w th ASO3 adj uvant Adi uvanted vaccine: LD AS03 1/1
W@ Tablogs744 PBS nod 10 fol d concentrated (pH 7. 4PQUTEP200TI660743

foId concentrated; 137 nMNaCl, 2.7 mMKCl, 8.1 nmM

HPO4, 1.47 mM KH2PO4, pH 7. 4) as well as a mxture

""éon[rﬁmh‘f‘ﬁgeﬂ‘ﬁ)éléﬁe%s Triton X-100 and VES (quantities

taking into account the detergent present in the

strains) are added to water for injection. After 5t
A”%'W'?n"ﬁdf‘@@%@‘?ﬁ“?"b’ﬁ’é* perfargefionpde P GPhA &y 'm%uoaewty (297
suidbtd). and H3N2 and 23.32 ng HA per nl of B strain are

added with 10 to 30 mnutes stirring between each

addition. After 15 to 30 mnutes stirring, a snall

Humwr}ﬁmgﬁepé@goﬁ@ called "internediate bul k" are
di scarded Tor analysis and stored between +2 and +

n gdler it exaluigithe duplgrdl imeyng egeePnssdnduged) iy the low dc?s% influenza

carﬁﬁd’a@@%éoﬂeeé’djuaah‘?ed @ﬁ&ﬁ%og ﬁ@tf&l'cﬂﬁr@rﬁarﬁ%feﬁ@g\hlﬂ{ L7 confldence
Tween riton X-100 per

ngy
'”t%HﬂSWFG@'C\%ﬁﬁ?dﬁéP e‘?’ﬁh treﬁtr@errtu%%rp fornulation is t hen

-G@bﬁeﬁrce\%arﬂnre@qgwsy@i Hmn%dﬁlﬁﬁe% e(t%@ D%ﬂ@@ﬂatl on in
Exanple 11) is added to each pre- pool

* SpieceryREtiPataEeHHK 2hAaYs ked dur| ng 30 to 60 mnutes at

- ChRRMibE FRErabtdR: 2PH is checked to range between 6.8
and 7.5. Fornulation is flushed with nitrogen and then

* Pegtention rajes akeay G-anddl 8C prior to filling. Table 4
ASO3 adj uvanted | ow dose vaccine(1l): The buffer final
bul k corrlglosulon is: 137 MM NaCl, 2.7 mMMKCl, 8. 1 nM

. %ZHPOZL 1 Q?mﬁfﬂcmﬂ%ﬁ@ﬁ’esdﬁWM Adi uvant ed vaccine: LD

Thé\SBTslio? Hl Eabb&iss WS 98RACLAref HonCAMGBR 1@ bRE FgRié 1. Adjusted

when one fold concentrated_- see conposition above) as
CMeratios, Betwerp GFQWPE AEDPRAMNAGPPWElen 80, Triton X-1 00

PreavdtcBiod @MY bf IHE SntiBédig g fdrndio3 %@@H@tstr{amg \/d@rbax/mrmtthe same
present in the strain are added to water

S
ra”igﬁj”éél?‘? Srireaip ety IrguRSy %‘G PRSEUEE G5 3t 03y, 212er Rgiuppnted groups
tenﬁ@rto e B h@raﬁlanﬂilﬁ@rlxngﬂdué%ﬂaﬂimst?@ﬁ@ WAy %‘?atlgt?camlﬁéﬁence (no

of B strain are ded with 10 to 30 ninute

m
OVE‘sr\aPP'Pgn%I %’%/P%e‘?‘ﬂde%HStﬁeo@MTdﬁt'o A¥q apt gentaly tag ‘fﬁ'%ﬂb@etwee”

FluﬁbﬂﬂrérﬂﬂFluﬁrl)@f&kHe P(NVlb‘éB?\sﬁfvécBﬁe%@raﬁlah' sﬂéilstlcal difference (adjusted
i nternedi ate bul k" are di scarded for anal ysi

GG GBI BOGEBIAN heayrbe, BV DRE GRS Fo boRtseg FULDT2 and Fluarix

for @ BARd\aledctiRe shiginl Nt er medi ate bul k. The target's
detergents concentration are 488 ng Tween 80 per nl,

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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73.6 nmg Triton X-1 00 per mM and 66.6 ng VES per ni
Final fornmulation is then prepared: SB62 is first
wal2doanet7ni th the PBS nod buffer and stirred fpeT/EB2007/060743
30 mnutes at RT. A n equal volune of this diluted
SB62 is then added to each 250 m of pre-pool of
Antihodisr BeAuRt TG KN APHBADHO to 60 M¥MUtes stir (WiRg [Max
RT, pHis checked tonran$e b¥fafden [¥Pl8 WfLl7. 5.
Formullati onlis flushed with |ditVbgen and t én st ored
bet weelluLDA/1ZRRE 89%r Bdr BB f{T1H1 BHG . 31Phe23B mdi4 veI0-Ang560.0
of botlh for MiPANiWn P 5080 nd6.3p400 fd84 A4 G4hé 3000 (240.0
ANg conEleR112/REon (995 80 nB0-bf71elal8h0 A6ripndsal 48t (9010136200
Calgganial 1. 66 niPl@21)BPOnnAdy aPeht/949u[100 pief.0 1944154021180 efH0.0
final |bludrk. |FREnal98Twéen 80/ (T84 Poh 2811 G (I3esi€lddl|1280.0
from H3N? OBUIR mibuf &t uIindI0 a38616 82748 e28 A0y [17240.0
hydr ogEuLEldRREnat® (&!t oe'oph@dyl71.AydBogt sdidci|H1afe4i s
an estler forfBR)RRR D i|$WneI6)3 160 1256803786 od4).31)28r0ge5120.0
AVdisroosim Il 20iRE an®® 246 ntf. 1 (36.585.6 |19/ miS.2and$.933<18.0 |640.0
mg/ m , | respdiPPYeddy. 9Tabl® 59645080 a@d4jl.8vidae ed3# ol.0do%e0.0
vacci néelugrialiREdos¥8 ob8 adplas atdtd) |69.0)14.7Th .6b utéfoen<10.0n3x0.0
bul k clonposiRI{at) 98s: |91 379hM | MACI00 21.72.3 86 K@1/.6 8<10.0nR0.0
Na 2 HPQ&IuLDH /1PREniV RH2 P24, [720H (62,94 81.2 1204, 215.9vazbcli e 0.0 453.0
admi ni|st rat iRKR2MHE® vaeci h® i|36.5 100 ¢68.6nd20.31328.8-2810 [2560.0
B/MAlaysia | |ElUOBAEPRE (F9. Bir . J6.81|@s%|846Y1d212ge¥.6 BAGh |<190i|32§6
is filled t@Pl@2t)e49ge®9 of 10@. 596.371100_13AMGe246.0. 4.4 (2860 [3620.0
m ). ThRearkaRREnesIBneire adht nedst 85.¢ (R6iSnt208muidScul|d00y3208
t he del toi dRI@a1)A8 oP7 t he9.ha¥-4ddda nedhe B A 28BR1/<10.0 15120.0
FluhPd 6 A Loe Sosesfenprvesmn {ag Histran) e4th full doselof$\203 aulgesnt ( 0. 5
Flulrid1)2.= Lbw dase chwentaovaenins (frug HAYsome witth Iifidoge@tAS08 mdjokntt he
Fluariae Eluarg vaaingeedl e of at | east 25G and at least 2.5 cm
GMT A GeemgytciMemaatinege@iter 1. 5 St udy popul ation results A
N =tNoinbdr ofshibj@BQvits eNajlabetasuliser e enrol led in this study: 100
n/%sutnjneebercanfaged sétorositive kebjeBts (Hl btaprs.1:TThe nmean age of the
95% Olt=e5%\cardidénnaittenlal dbFdower bitittUhe UWppenkimtdf vacci nati on was
MINBGAX= Mieiaus/Makimim a st andar d devi ati on of 13.67 years.
PRERBrerve@inatage dan@ gender distribution of the subjects
Pl (B21) e Best-tdeenaBonveiDayi 4le groups was simlar.111.6
| mmunogenicity results Analysis of immnogenicity was
TABEEf dr miAdij usted IGMATRI asobetmeeh @roupsriorcapehi actine(steain at day 21

(A'ﬁ:ugbﬁ&rt ?Qr 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/New FluLD1/1 |99 |4724  |FluLD1/2 |99 |385.0  |FluLD1/1 1.23 ]0.80 (1.88
[FluLD1/2
Caledonia FluLD1/1 |99 |472.3  |Fluarix 98 1396.9  |FluLD1/1 /Fluarix (1.19 10.78 |1.82
(1/DIL) FluLD1/2 199 [385.0  |Fluarix 98 1397.0  |FIuLD1/2 [Fluarix |0.97 10.63 |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 |277.5  |Fluarix 98 180.8  |FluLD1/1 /Fluarix |1.54 1.14|2.06
FluLD1/2 199 1230.0  |Fluarix 98 [180.6  [FIuLD1/2 /Fluarix |1.27 10.95 |1.71
B/Malaysia  [FluLD1/1 |99 2751  |FluLD1/2 |99 |303.4  |FluLD1/1 0.91 |0.68|1.22
[FluLD1/2
(1/DIL) FluLD1/1 |99 |275.2  |Fluarix 98 1212.7  |FluLD1/1 /Fluarix |1.29 10.96 |1.74
FluLD1/2 199 [303.4  |Fluarix 98 12126  |FluLD1/2 [Fluarix |1.43 11.06 [1.92

FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant
42



10

15

20

25

30

35

Hunoral i mmune response In order to evaluate the

hunoral i nmmune response i nduced by the | ow dose
w0 njoB0€3TZ82 candi date vacci ne adj uvanted w th ASOBEP10hz060743

followi ng paraneters (wth 95% confidence intervals)

were cal cul ated for each treatnent . Geonetric
Flulfd 2,7 Loy flpse infieasiamageing £5 yaiHAGHRI) M’dﬁ*d@ﬁ'fldi’%erob'&oaﬁdlﬁ’aﬂﬁs 0 and
Flugix 1 Fluarisyacsigdnver si on rat es gSC at days 2 1;
AdJ@E?FI\GMTQQS‘PWGFrﬁ@te@}@“@@y?ﬂr&?d@eﬂforbﬁﬁ'dﬁ‘ﬁé ion rates at

Agpbes otsiects with bath pre- agd postvagcinedion fastisiavai?hiean t it r es
95°/f S%ryeafidengr intergt foripe adiveted GHIT eadio (Gnedya gx9de): eriusiipent BRRaRpine titre -
poojed varigiise With Bore then 2111@{9? etLT loweg J'rm%kﬂeuup@wmﬂ ati os between

groups are shown in Table 11. Pre-vaccinati on GUls of

HI anti bodies for all 3 vaccine strains were within

sane range in the 3 treatnent groups. The observed

. QB‘?/IT§%’\’6’9@5%}’ F2410fSo Ol it AWHDEROU S 0 SE@PLQIERn rafes and

seBbNRFsid Pite§ | (bFdixe 8 TOUProttiolds SstbilsBbdJorMntilerfea vaccine in
statistical difference (no overlapping of 95%s and

hurgaplst ed GMT ratio did not contain the val ue 1)
betvveen FluLDI /1 and Fluarix for the A/Wsconsin
vaccine strain. A statistical difference (adj.ust

Resulisiage gresenisd v dablsiGr FigweZalongerpprajeatiop Flgs: vT@tﬂ"eaT 35 igure 3 for
serB8srWeSlortatdsLIHA2r s FF%@Fé X fdr@bnidigoPtdddraysi a

vacci ne strain. Tabl Seropositivity rates an .
Thesthsashold Feavisah by |”fee|5§r°()@%' §‘)Jthroﬂ lesyfor |thwr8ﬁf?t66’d?ﬂ éqtes (70 %)

Wagaéfacq%eénﬁj alt gtoUpAT(Bt abg4.9 fopy. ForeHaw gsutire $tbair;! thé Bafobrotection
= Low dose influenza vaccine (5 ug HAstrain) with

rateg, dayd é‘%tf"e&S{ﬁ%U%?dj"‘iﬁ?éMtﬂ“ "HhESBAFI2%99-ow dose

Thé HHrbsHINZ RqUREE b F)rﬁhe(@r@ﬁeéﬂ@tﬁbﬂlé@)for\/\ﬂhbEeP@dJnv@ﬁéiBn Phtes (40 %)
ASO03 adj uvant uari x = Fluarix vacci ne GVl

wagERAsREd NP3t B8RP )t er N = Nunber of subjects

FoMinkv/RER d Adddid @fdelneSstidntre BQRbéirdapg1q@ﬂfh%£I§CP|qups were within
seropositive subjects (H titer >= 10) 95% = 95%

thes3A1E '@8B%e interval, LL = Lower Limt, = Upper
Forihel AMMddh M accind BIréﬁH!"ﬂhNﬁ%@Fméﬂbay 21 for the FluLD1/1 group tended to

be higher compared to the Fluarix group. The SCR at day 21 for the FIuLD1/2 group was
within the same range compared to the Fluarix group.

For the B/Malaysia vaccine strain, the SCR at day 21 for the FIuLD1/2 group tended to be
higher compared to the Fluarix group. The SCR at day 21 for the FluLD1/1 group was
within the same range compared to the Fluarix group.

The threshold required by the European Authorities for the seroconversion factors (2.5)
was reached in all groups (at least 6.2).

For the A/New Caledonia vaccine strain, the SCF at day 21 for the 3 groups seemed to be
within the same range. The observed value for FluLD1/2 group was lower 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 FIuLD1/2 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.
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PRE = Pre-vaccination at day 0 PI (D21) =
Post -vaccination at Day 2 1 TABLE 11 - Adjusted GV
WO 21080837t ween groups for each vacci ne strai NPEI/EBRY7/@0743
1 FluLDl/1 = Low dose influenza vaccine (5 ug
HA/strain) wth full dose of ASO3 adjuvant Fl uLDl/2 =
Low dose influenza vaccine (5 ug HA/strain) with half

TAéo.Ees Déev%gﬁ\?ﬁteéﬂbh'\‘é’t@& (SPRPfIrHIRNtIbYAY tifeVACfdy ®and day 21 (ATP
j ust ed eonetric nmean antibody titre adjusted

cohwfwmqum?'m N= Nunber of subjects with both

Vadii@strahd POST-[BaRp! NalTiRmg’ e Ul T SspRvai abl e 95% =
95% confidence interval for the agjusted @, ciati o

ed

t

(Ancova nodel :| adj ustrrent for baseling,tifie ppol
A/Néﬁfdaraa&ﬁa Wi Th |ARImR/ T NapReZ gTUPS )41 LL |47 41 GWeT |s g
= upper limt I11. o2 Cogver sgson 3ot b @B.9
ant i -H anti bagy ghj2t T €BRg SETEPT Ol4ECT i O g @SS [gg5d
seroconversion rates (m@pfelates &or npot eobi 0P ga
establ i shed fgf 4Rf TUEepREA VagCi Ne35i N HgFAngRE [esul t s
are presented |i n Tabl epip21) Fdggur @32 f y gs@BGPIREECt i ON
AWcRSn_Tabte TEOLOTHOUTARE fodo SSTHCONVRISIAY liaes and
abl'e 8 - Figyre 4 forpgpmyegesi omyrf actgnsig §heyg g
thr eshol d r eqUENEHE DY BREE EWgOpeady AUTHQI kg7 For the
seroprotection rates (g s fgached o gl lgogr oups

(at |east 94. 9o Forpﬁacn JACCTIJRE S 2'5@ 72U 163
seroprotection rates a'*"(]. 1 f@r thgo3 ,,grups wer e
he t

wi thin the same range reshol d requigsed| by the
Eur opean Authaqrities flor the seroconveérsi on rates| (40
% was reached in all groups (at |l east 65|% .| For| the

A DNewCatedoni Cit tTradg,  tihe SGRLa ay74 L for
B/I\P{hagﬁ gr oups vu@lere\mUmtrEF@q)heggsamg1r angg%(lg 2953 136'&

[72)

Al Wsconsin v he—SRatyga or the

FIluLDl/ 1 group P‘er@e ngﬁbzlc[))e 9 gheg8 corgg%r i% 'Zt 14g\ghe

Fl uari x gr oup. Fla_d"lji SCl 4| Ot 14y e 3z18u =Y 2

group vvas vvlthl n the %ge cggfn‘pal 19 9t @gg .
FDIHE o g Lve zdhBloirk 5=ug ﬁfdll do‘é‘éfbfA‘Sﬁts o the
Flu &(% L% a ue %]:fggcm?r(? a fd 18 bg 5
Fm% 'EE I'X gr ou at day

=NufB% o 8 E@%ﬁ})le%sﬁl%p vvas W thin the sarre range
/% NURBE FpErc n?ag Htedtdd S uGEcR Y 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 [lIA

TABLE 7 - Seroconversion rate (SCR) for HI antibody titer at day 21 (ATP cohort for

immunogenicity)
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Appendi x table H A TABLE 7 -

Day21Datas
Ser.oconver si on

for R

ource
rate

( SCR

for

HI

anti body titer at da
TABLE § Afgereepryarsicsrfactaniaehkiardiliantibody titen at-dayogd (R
ine (5 ug HA/strain) with full

cohort
dose of

FlulD1/2 = | ow dose influenza vaccine (5
Vawelsw'@trau n) |@foun hall doseS@t AS03 adjuvant Fluarix
= Fluarix vacdi ne Seroconver¥lusn ¥&Glned as{ For
initially sergnegative subjects, ldntibdly titre >= 40
ANNgy Bpldogiet er  vaBitidt i ofP 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 |92 16.1
Fluarix 98 1.7 |88 *
B/Malaysia FluLD1/1 |99 13.2 100 174
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 =

.7  Safety conclus

ions
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For initially seropositive subjects, antibody titre
after vaccination >= 4 fold the pre-vaccination
wa@paosloedfy4 titre N = Nunber of subjects wth prRET/BRPI07/060743
post -vacci nation results avail able n/ % =
Nunber/ percent age of seroconverted subjects 95% C =
A hygher Jeastpernidly N terars e sohgt_ed-(lqg%gq;nq_@linapd uUEoILclt@b'ggpptoms in
theLbdilibant@BlvEcdne gR|IDCEINSIred a0 thaGi@drix( 8kt HaE thk global trend
ant’i body titer at day 2 1 (ATP cohort for
obserRMBARSEIdYy) FluLD1/ 1 = Low dose i nfluenza vacci ne
A reQudiign 'W@A@(!)S‘};or\‘lbﬁthn ftﬂﬂ édjﬁ‘\%‘?eoo@aoeﬁgensaécﬂ &wéant |mpact on all

Fl uLD1/ 2 = Low dose influenza vacci ne strain)
the,gangrahang OEIH?éo%gf' opaste3d BARIOARt Fl uari x = FI uari x

Thé’ desurRMcd! oF ubluaIRREd @f/mﬁt‘émsel‘éh%d’\‘td Be Riger #the adjuvanted vaccine
ost-vaccination results avail ab

grose$ 0m Ry 47 G6rPf akieels) 6PMPaSHde FhecF'H%rathp.(%fS%
FrdmreRk! read@( frldaRdb) édAEMEY t@a’i%é:'react(%%%cﬁy’%fnlj @%fkﬁ)ﬁ profile of the

interval, LL = Lower Limt, Limt
Ca@éﬁaé‘fVa%}?él'%%t@f?ﬁi)r}ﬁ?@%é‘#”'%é@??@éﬁ‘ﬁ?:l ty in terrrs of
soI icited (local/general) and unsolicited synptons in
he adj uvant ed vacci ne groups conpared to the Fluarix
'"eroQﬁ{eWé'scqf}?@J%P%m trend observed in this study. A

1118, € AfrhirRReAibity 28uASO3 content in the adj uvant ed
vacci ne has a &g@slrfl cant inmpact on all the general

TheydmsRY PRIsClivsCal Sty 3vasy Ifpeeiess MPMOr}ciEImynentasPepse (anti-Hi
antBB(%Dht're?d)teﬁé*te%inb@ﬁﬁ)stﬁﬂi%ﬂzé Qa&h i @ko diffefdM concentrations of

adj uvant ed vacci ne groups (55% and 47% of subjects),
ASRP PV Y 3! BhEURTari x Group (35% . Fromthese
results, it can be concluded that the reactogenicity
and safety profile of the candi date vaccines is
At Dgy ?éf“&@t’%ﬁ? VaRenes exreeasd {Pedeadmmante of the Eugopeapegulfqrities for

anrﬁﬁé‘ﬂﬁégﬁ’s‘ﬂaﬂaﬁ ofldplit Gridn mflhéﬂﬂéﬂ%@@iﬂéﬂ Nyte' 188 Bluldandd1en Harmonlsatlon
oﬂgrl mar y ]Jectlve of this study was to assess hunora

‘ﬁ‘ifhrﬁé‘el”é% Bbﬁ@ée"(zén\(?fccﬂles alRt Hl?d?‘”iqnpr'%@?a'élsﬁ%ﬁsﬂ@ﬂt nythe annual

strdiR bhalREs -CPMPBWAR MagE) | GRITYitéAtelie b@'ffdh%F e adjuvanted groups
concentrations of AS03 adjuvant, and_by Fluari x.

comsred 1q the Flyagn @é@%%@l%é@“%%@@éﬁ@ﬂm?% dl‘f@ﬁ‘iﬂcleéﬂ;éﬁ’f@d for the
ANOfschridth FFWILIP@RDs A bhd 8AVAI8Ysia 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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annual registration of split virion influenza vacci nes
("Note for CGuidance on Harnoni sati on of Requirenents
wo orosiosf7auenza Vacci nes” for the i muno-| ogi caPCT/EP2007/060743
assessnent of the annual strain changes
- CPMP/ BV\P/214/ 96). GMIs tended to be higher in
Exampley dMt ed @“Bl]b@ cOrAHation of adisvanted |aJ@dG“80p?le3ﬂ‘ied split
mf@:eﬁkﬁ%é&nhé@ édfnﬁﬂlﬁﬁgf\ﬁaﬁw& ddisb§ OF NHDB KNSRIMETh pied BALB/c
e AlWsconsin D1/ 1 vs. Fluarix) and B/ Mal aysi a
m'%cm ne strains (FI uLD1/2 vs. Fluarix). Simlar
seroprotection rates were observed in all three
vacci ne groups, ing from94.9%to 99%
IV. Edrxpesimearttali '9'&?%‘2091?&%& oconversion factors were
observed to be higher in the adjuvanted groups than in
the Fluarix Goup. Data fromthis trial also reveal ed

Expaiigienthip 'nfmﬂulﬁ%@@meemwe WRERLRKEPrHed fmerdgaiacgvskialf the increase in
hubigtal rédpRnss BPAIIB NGk dasl W@Qﬁzd"’@éccﬁ%@ﬂ%l‘rﬁ@bt%dt\ﬁith this oil-in-

that induced with the full dose of adjuvant. 111-8-2-
waiRe ACiLygehi TG sifPutaR theaheign rsiiyaiians aPh@XPSAFCAT WP Aongycted using
m|(§éfprtn|ﬂ§j wiannstesRubtppit 4gama candi date vacci ne adj uvant ed

with ASO3 was safe and clinically well tolerated in

the study popul ation, i.e. adult people aged between
|V_1_8_w@g.tn@]tmﬁﬁrpq:raﬂ'|g@)half dose adj uvanted vacci ne

showed_a marked decrease in the incidence of solicited
Groupsf 24 regluly éaezla |BASBrpmisesvere @ﬁﬁ‘@ﬂé@rqr@S@'We(zf) uil volgggeon day 0
Wltlzi"fjri\)é)éff\pWﬁglevﬁ)%élﬂﬂmg&md%ﬁlu\énza efrﬁé:{ N G2l foreélé’gh%rta'lrgnPrlmmg

of adj uvanted and non-adj uvanted split 1nfluenza
straing c Peresssi¢d onfpraasiiang dvifir ivetigntdoses naf HASOBheld] inaghygted HINT
Aldo arPrTésBE /@é@’ S31® 9 Jdfiedys {ﬁp@ﬁapﬁﬁ‘ﬁ@aq&%&& ﬂﬂ:ﬂjded in the

obj ectrv MENt &1 N P RTT denzas pri
vageef dwenty- $Ightoda1§r|atem theamicat werneheadcinateslawih msmglnodcale of the

ce :

va %%pncg%%ﬁj% Oég %tﬁaﬁggﬁdlg} lafjltcg%\lla \)tOFelIrrJ1éla§p% él%?\ﬁl%%.%?@ r|Tr]n'lr|n{ljjl{1|zed with
formblatummmmtaammglapllt@ntlgm atoryme(tri vanzmt splﬂsplam:)md tfm'trmluatluss ogntaining

solfeBodls T8l RS FE BB RIEARS WSy Sugy, pe efipp arseo for the

imBAtiBitons] celuded e HINTMEdNewt Catesioalal30/420 H$N2v oq/aarm)mwaoowgg,
. tioni

5tttV R B e S P R g

strains consisted of earlier drift variants (5 ng HA
Tatm%le inactivated H 1IN 1

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 1/5 Heterologous priming DO

IV.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/ml of Triton
X100 and 100pg/ml 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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Al Johannesbur g/ 82/ 96, H3N2 A/ Sydney/ 5/ 97,
B/ Har bi n/ 7/94) to those included in the vaccine.
waaeay37ed ght days | ater, the mce were vacci NBCEEP20T/H60743
a single dose of the vaccine candidate intranuscularly
in a total volunme o re i nmuni
Prapgration |°6ﬁé'thd’rﬂt1Q|fﬁ'idrfij’”%?tf%tedaﬁ?'l'@e?@eal(%ﬁ% pH 7 4) to 0 800 I of
Wa{etrrfbl\/ﬁiﬁe%ﬂbn sidd Napl agm)g, WC|fquUNa;Hm4S1camt9almm4 2 g. After
plit antjgens adjuvanted with doses of ul |
80'6*?"'21aﬁ'95' adﬂ?ét%i Pla“ﬁa W?é%’cfowahecft% PHlRE 25( f‘dv{sen 10't6ld itutea.
included H 1IN 1 A/ New Cal edoni a/ 20/ 99, H3N2
Al Panana/ 2007/ 99, B/ Shangdong/ 7/ 97 viral antigens (
Triyalgntgpldy PRAIR 1/1 Oth of the human dose). Table 9

Thé Yorfulation BF 69@5@&” d?)'%e Ofs dr@@areé“éﬁﬂeﬁﬁmfé?feﬁyélﬁbb&ﬂ&ln@the following
Prem x of Tween 80, Triton

SeqLERES: n\ﬁ/taéer(EfES'}‘JqCE!O'br epalined BPﬁ”oﬁ@ef'o'q (909%9&@151‘"99 PPRapPH 74) +

Pr&rRIRCS Mhih aﬁé ti @fl@ln?@ r¥&aabMBeRturd SOMS Y HAF HTNE&Rain, 10 min
80,  110ny of Triton X100 and 100nmg/ m of VES. The

maqugtﬁ:t $ttrr'r@sau§@'a' ERPEREBr &St feit. @ mpignagetic stirring

at ﬂoﬁﬁpteﬁfb@%ﬂl% +Res UantE stkfs 1o mmerh%r&ﬁlﬁtstlﬁm@ NFSom temperature.
area%@nresent in the Stra|nS Pre arati on of one

The farg! sgrefipeied witbierdbe 8?‘@&0'%'”91@3&1”91‘0@Fhe(rFﬁ’B‘EP%ﬂ'O”

7.4): to 0.800 | of water for injection, add NaCl 80
Na2HPO4 11. 44 g, KH2PO4 2 g. After

T”g‘?)’leﬂbfﬂ”ftz/gﬁoén adjust to 1.0L with water for

A PrBinBCdfiToRenBd, Wfltbh )Qﬁo%hd K/ltémYHWE@uéQnét@(dEg Isir&shred in order to
Trival ent sp it |@[%>(aln fornmul ati on_of one

om
reagh $efinas C?ﬁ@ﬁﬁ?f&ﬂ‘ @W@P‘éﬂ%@b%@%gﬁeb@‘r@v‘#@ fi(hémlig/m' of Triton

X1@@bh@"l’b@&%ﬁ?@ﬂ?ESeThé/\ﬁh%tltlE@hséd“]rﬁﬁb_/gﬁé‘mlk avdldalR@lated taking into
Buf f er fold concentrated PBS pH + Pren X,

5
acGUAt %@Hé@ﬁtcsgﬂ?tﬁr%g ad V%%ﬁ\'r?%%%’ﬁa?rﬁr’rethe-ﬁtrf'”ﬁng HA
H IN 1 strain, 10 m n magnetic stirring at room
nperature, + 1. HA H3N2 strain, 10 m n magnet
Th%f‘qrf*\ulatf@n &t OF%éﬁh"t(&%e'tsatrﬁFP%ed SXIEMPRFANGAUSY §P‘f%§?“ﬁ9 tfiesfo"owmg

sedUcRcerBgRedr| ForSFnjdchbmg 8hlirfe0 BTére (MRE fold lébﬁcenTﬂated PBS pH 7.4) +
ormul ations are injected within the hour fol

Pranpig. @ N Jpagnglie rst%'Pe;%rran&ﬁmp?ﬁt% &Skt H?')&!S@ga'ﬂ 10 min

magﬁ@tm tin®g JW@@M BRpertitirk 00 126LGOHAMBNG dtai, M 0Bmin magnetic stirring
ucci nat e 1rﬁl{9"{‘)°h§[)ared in order to reach a final

at @Qﬁ’b@mpﬁgthgn+ | St 19emins m?@% /StHringfat Qe temperature,
+ Z%QL SBEEDER(RIonabr the ifdiIcdbsS WD 32 G ILERED eMlulsth fYFRe 1T$" Bose ASO03,

quantltles used in the prem x are cal cul ated takin
Simip d“%ﬂfk?&ﬁﬁf'”t”ﬁeatc{%'ﬁt ﬁempe@t%ﬂe dae é?rg"eﬂﬂt'oﬁﬁ@@/l’f@ded within the

ho@'fblﬁﬂ\ﬁ% PERPE I tHelt gréysaraidnai ns.

IV.1.3. Read-outs (Table 10)

The humoral 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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The formul ati on of one 50m dose is prepared

ext enpor aneously according the foll ow ng sequence:
WO\A08/04F704 | nj ection + Saline Buffer (10 fold PCTI/EP2007/060743

concentrated PBS pH 7.4) + Premix, 5 mn magnetic

stirri ng at roomtenperature, + 1.5ng HA H 1IN 1
IV.2tRegults 10 nin nagnetic stirring at roomtenperature,

+ 1.5ng HA H3N2 strain, 10 min nagnetic stirring at

roon1tenperature + 1.5ngHA B strain, 15 mn nagnetic
IV.24; Humeral idmppiym t enper at ure, + 25m  SB62 emul sion for
Rebl® dréllesdAfeg nNs%%rEPS IR his #RR2Ze ﬁfﬁdbﬁéfq{étér%uﬂtﬁﬁc BrirRing followed

dose AS03, 15 q%getlc stirring at room
by ﬁ@ﬁjﬁe\‘%ﬁlﬁ‘ﬁﬁon T‘h%03f Brhiiuiond teraefanvers; sél@wedomlmerh'@h% HI titres

coipared fel {h@WEI)_IB% %@:lr%nq:d?f alf hﬁ!uénﬁ @p@frélhé 08- stbﬁétléalﬁl significant
Read- out s abl e hunor al respon

incegge oh Bt 'tds?? W&%O?@&\éqﬁir(@& BEPbFer NP, B3 orP %laa'pcaz@ﬁ'ﬁerence

in @I"lﬁre%‘%vé%'ﬁé{éb FbdePred BEINEEZAEOD AN 3@0911?’33{&5 01B).-A RRILBED dose of
|l es were tested by the hemaggl utination inhibition

AS?ﬁlfqlleﬁé@ﬂncr%?& kY tifggs\jonall ﬁ?é%%ﬁt{%”ﬁ gorppared iy, they glpin vaccine. Very
low fEBbEHsEY WRes @béesv@d §g£ﬁ§$l¢é‘Be§ﬂrairﬂ(B7$ fg@oﬁ»g) {His rsh.kély to be due

nouse nodel het er osubt ypi ¢ pri m ng
to men@pe'ﬂmc%rﬁ'stewerfir'ftAB@twesndha.ﬁ‘L%ra&ﬁsuﬁwef%dhev%wng and the
vadeifewn to induce higher H titres conpared to the plain
vaccine. For all influenza A strains, a statistically
significant increase of H titres was observed (p <
IV.8. Skhhmahpbf kdiaitslahl cbnelusidis a significant difference
in H titres was al so observed between AS03 and AS03
1/5 (p < 0.05). A reduced dose of ASO3 failed to

In édMelu8RBCaminciddst &% Hi afredvhs bbéeﬁ@e(ﬂnraﬁfhrﬁéls‘iﬁlmr\ﬁﬂw ﬁeﬂrosubtyplc
t he El aln vaccine, Very |ow responses were observ

strajgavAeR UeiRe p@@twvﬁ”@/‘@ﬁﬁﬁﬁﬂﬁ?@?arw ip e @a'lnl"l@é?'?et%f“” dose

of R80guUfad Bptirhd o @BtdinisRébudtHI Griak Caddirist tall kBtceeRAUdE vaccine
B strains used for the primng and the vaccine. 1V.3.

Str%ﬂﬁmary of results and conclusions In conclusion, an
increase in H titres was observed in animals prined
wi th hetrosubtypic strains when usi ng ASO3 adj uvant ed
vacci nes conpared to the plain vaccine. A full dose of

ExédnBie WaPrédinidm levhRiatioR lohiaBjuvanteddarsd nbsh-alijuviafifed split influenza

against all|l .three influenza vaccine
vaccines (comprising various doses of AS03 adjuvant) in primed C57BI1/6 mice

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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strains. Exanple V - Preclinical evaluation of
adj uvant ed and non-adjuvanted split influenza vaccines
W@ campoui7zd ng vari ous doses of ASO3 adjuvant) iPCPEPI0eT060743
Co7BI /6 mce V.1. Experinental design and objective
Experinments in influenza-prinmed mce were perforned in
strajpgleeonsipted aplugasliarhdriftnvpdade (9 HambYal waele mackivated H1IN1
HAPRARORS, PENA0P { Bushas
Al e@ %%'6 f%?d %Nt ﬁgt ﬁhéﬁ\%ﬁ%@?)ﬁ@mgpg éﬁﬁﬁ@/?)@??ﬁ) those included in the
vacgingy | Taeaty-¢ighthdawanlatsrt thet mise, werie @@@ﬁt%wﬂh \ﬁagmgle dose of the
I t
oGRS R B Pobe S AT P immunized with
formfilafiénsachntainifg nalit@ntij@a‘fBl d@enftrivalent selit praimued formulations containing
i g IS tn 4
spll}w%h{l%!ﬁ% d%llldv%P{eﬁqQ/ {]ﬂatg | £l o?'lﬁ(i)u e(l;]ugaw\? c?uwfg)( g’ﬁé %HEIAS used for
thef iomugrazstioss reluded H’tN‘mM@ew rGaletonEd2 (89St Pé&NZ)WI‘é@m Maogk/55/2004,

RAIRODS7 b0l 08 Ly nELip 1 bl

Shangdong/ 7/97) to those included in the vaccine.
TaJWelqty ei ght days later, the mce were vaccinated with
single dose of the vaccine candidate intranmuscularly
Gr n /antt;ehalFovmlllamrm of 100 m . Mce vverPOtmﬁmlelamehtvm th
1 ontat N 1 alltigclla
! (t rTﬂyg nt Fbl Hé;n @ glarq V8Mefjor mul at i on()ﬁgger@agousrpnmmg DO
2 SpITrivaRamlt s@EhASQBij uvant ed wth three doslesrobgdsidiming DO
{f PaY 1 ad f O +he
\ I [ IIIC QLIUI IIQ UQCU T T " .
5\ PR FRRLAP IR (ded H LN 1 A New Cal DS EPY5 RGO DO
4 H3NZrivAldNewpliYoABO53/52004, B/ Ji angsu/ 1 0] PRG3olsydial pnmmg DO

inanc / 1 5 m/cfraln 1/1 ﬂfh nf ha hiimman doce)

5TdTES1 1 V. 1.2. Pr eparation of the va¢ L Eietazologous priming DO
formul ations Trival ent spllt [ plain The fornmul ations

iﬁ

Vi,

aqcing e . Water For Injection
+ Sal I ne Buffer (10 foI d concentrat ed PBS pH 7.4
ared as taught in exenplelV) + Fluarix dinical

T”E@ffﬁbﬁl’_’(ﬁ,&@ﬁ"( 1.5nmg per strain in the final dose).
Thd fdrivala@8is ®Phi100/1IARE8 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).

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)+ 25ul SB62 emulsion for the full dose or 12.5ul SB 62 emulsion for the ¥ dose or
5ul 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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The formul ations for a 100mM dose are prepared

ext enpor aneously according the foll ow ng sequence:
WO\A08/04F704 | nj ection + Saline Buffer (10 fold PCTI/EP2007/060743

concentrated PBS pH 7. 4 prepared as taught in

exenplelV) + Fluarix dinjcal Lot DFLUAOL4 1.
Th%f‘P@Ph”" iIMYAR resPAage @o@@ymamwafsmsvgrﬁﬂﬁéu S@@Pr HTHBU”'R“O”
(10fM|cb/§¢61§9 6 the s8flim sSEmﬁl%s Qvar $és<i>éh Bgthet héenA diﬁlﬁﬁtl&fmhlbltlon

emul

sion for the 1/5 dose. ornu ati ons

(Hiytest; n-']r@cP%'B“% KNG HESRAPSE V@l ItS%EPﬁg7tq?é(SeP|QPtdﬁ‘mPﬂ'éat'°” by
intBESRRI 3ltoRiAe sMiring Bcsiead- outs (Tabl e 12) The hunor al

i mmune response to vacci nati on was neasured 2 1 days

after inmmunization (10 m ce/group) and the serum
TaSleMRl es were tested by the haenmaggl utination

inhibition (H) test The cellular i mmne response was
Reéabo@d 7 days ;:oTsrzmebom’unl zati on | I®amipid typeel | u4\raaa1y3|s method
H@Mg,%k}éggo,ggeai niingug( 1 CS). Table 13,0 2. Resul tigjaV. 2.1 .
R SN T A 1o

het erosubtypic primng followed by single vaccination,

ASO3 and dilutions (1/2 and 1/5) thereof were shown to
V.2. Reésakts hi gher HI titres conpared to the plain vaccine.

For all three strains, no difference of H titres was

observed between m ce receiving the vacci ne adjuvanted
V2NItHumofajIimmdnis,e(mSﬁ]ae/qroupeduced doses AS03. V. 2. 2.

Reffiscith Braselodmn Flgute'® NS riySs Magel A Bt pisgigg followed

by lsingleevadcivdtiord, 4803 anéaﬂoﬂmss(wmlaed os)ethemadf wererishewn to induce

zed W|thA adj_uvant ed r|vlent lit v i ne

rishBTHLVEE ehated ¥ T e litaren ~pt O AFanTEgR: o8 Bfaite of M
t|tr@nmolssbr\tem bhetwe ere sym@eeeiving ttoedhdeimerddplevantecwithzee flill dose AS03
or d eqLrl val %rbg split adjuvanted with a full dose AS03,

Y %OsFSIA iwer cellular responses was observed when

mce were inmunized with trivalent split adjuvanted
V2.t uer d% s, f.CA]S(r)S. V.3. Summary of results and

: = an increase in hunoral and
Resuis| areapres@seb irs Eguras. Wisesveedhd dilutionnafl AS03, higher CD4+ T cell

responses were observed 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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prinmed with heterosubtypic strains when using ASO3

adj uvant ed vacci nes conpared to the plain vaccine. A
wa@2emBload774ragni t ude of hunoral response was 0bsSPCT/ER2007/060743

between mce inmunized with full dose or fractional

doses of ASO3 adjuvant. However, a reduction in

adj uvant dose was associated with a trend for reduced

Ex8mpll VidepratlifiPdtevial GRtidn bE RO e RulEK A theVlesponse induced by
Preclinical evaluation of the cellular immune response

adjuvapied andyneprpdivaanied spid 'W&fﬁr&ajveeawpédcgapr'fmg various doses
of ABDO3 H&P@ﬁnﬂﬁ?&ld&ﬁ&oé&@%érﬁhﬁ riktd ©s7BIGaRRe Of ASO3
adj uvant and | ow dose antigen) in primed C57BI/6 m ce
VI. 1. Experinmental design and objective Experinents
VLA MEdgehiniiigiddeigiBAd BbfeRtiver e perforned in order to
evaluate the increase in cellular imune responses by
ASO3 i nduced by influenza vacci nes containing | ow dose

ExgdHmRin(iRrdentBphifneaimice WerDpbdHdmERh 8@8LI @&Rfliate the increase in

formulated with this oil-in-water adjuvant. To
celgianinauee raegPngaRRAY H1503d0d¢ed tyn'”ﬂ%?j'@ﬁl‘ﬁéﬁf‘e%%”ta'”'”g low dose

antfieRdo %t®¢st|¥éﬁ1 ngaom Hufhddl d 03B Fad fofminateanadUthis it water adjuvant.
strains, . Treatnment/group (Table 13) G oups of

To pinyaig tf‘efr@mﬁ”es”@@m /36 PKPEEMERY W%PP'F’H.*@"‘?%W%%% pymed with
heterf3uBlypié@trdifg) on day O with trivalent whole,
formall n-inactivated influenza virus (5 ng HA for each
strain). Primng strains consisted of earlier drift
VI.¥a! TRBirferdtfrdp (mépengh e inactivated H 1IN 1
Al'Bei 1 ng/ 262795, H3N2 A/ Pananma/ 2007/99, B/
Grastpar)d8mgrly fegrpale £67 Bl gice Werruviaed intranasal@ginh¥olume) on day 0

Wltﬂ_‘ﬁﬁ%teYﬁ fhoR! foAYm-hatRated iffudh:S ‘%lrt‘!‘@{ﬂepg’ ﬁﬁcfbpé’éc?ldstt‘ﬂ'lﬁ) PPriming
a single dose of the vaccine candidate 1ntranuscul arl’y

stramms acensisied vol aesliesf d5l veriants) (& wer &A nwiele z éwctivated HIN1
ran d5op|§N?(ﬁptFaaanHé 0%9 Pt BP@ﬁérﬁﬁgﬁ%ﬁ Efo those gcluded in the

r val ent ornul a
va®me| tT\AantM-gglnisde Iatﬂa,ntfedmwet Wertehvassindtesiewitio fa SlSQkS dose of the

e M R a—

fordi@sRony ddevainog Isblﬁ&hﬂ@a‘m@ al®@ieltravateti Slit @laﬂOQiB farmuddtions containing

sp@%h! %}ens @Qaﬁteﬁ%ﬁﬁ ago%el/sgon ‘éfo‘%f F]utllh? gc%% ﬁiﬂé% rains used for
thef iomnuriztions $dituided rémn spillew Galedomial20To® HIM A Méw ofosk/55/2004,
B/Jflagl‘r% /&éﬁgb’% 51%Bﬁéegnﬁﬁgg)%?s‘%%in‘?’ﬁﬁ)“po‘?Er%”r?&nH‘&rl é(ose).

Table 13
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
5 PBS Heterologous priming DO

VI.1.2. Preparation of the vaccine formulations
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sequence: Water For Injection + Saline Buffer (10 fold
concentrated PBS pH 7.4 prepared as taught in
wez@sphard) + Fluarix Cinical Lot DFLUAO14 ( OpGIYEPET/060743
strain in the final dose). Trivalent split /AS03 The
formul ations for a 50n dose are prepared
Triggleat$RIt4RE¥BsI y according the fol | owi ng sequence:

ThdMr@ultiehs ’fdﬁlae?)lgl @Bse"'a@%rb@ﬁe@%ﬁeﬁ{po(&%oﬁﬁ& @ccordlng the following
concentrated PB prepared as_taught

SeqeanRp| ¥{algr qu:ﬂrugq;tfq@ X $ﬂ|,|r@a|Buf_fgrt (tS?:IIQJAOQ.QPCFOtr%tﬁﬁ BBy pH 7.4
pre?bfe@' 5 taighthif J)deﬁ'@)ielsp$eflu§rl)2@'lhlc§a§2 sHW A6 12N 0f5p 5(3'?%tra|n in
ull dose or B 62 enul sion for the dose or
thediagbdesewl si on for the 1/5 dose. The fornul ations are
inj ected within the hour follow ng the end of the
preparation. VI. 1 .3. Read-outs (Table 14) The
T"K%’PPUF@(F AR03ne response was tested 7 days

Th@%;rﬁwa?gh@fo? at 50311 dbée ér'ét ﬂré&ﬁbb 'ékt@hdéyérfék)ljﬁ? as,&@u.ﬂg Mk following
Ta e

sequespe:t\Yalgr Eop 'l”k?é’@?ﬂ ‘e‘@ai'rhe Bpfé%fr(éo @"d W@PH&‘PP;P E}g@*ﬁ@r“ prepared

as @‘{ﬁt h éﬁérhpléI%ProrFS@éSrle\GIFrﬁ?caq)bL%ﬁb‘FﬁdAOM . §§%|p€mdfﬂélﬁ ad the final
trivalent split vaccine adjuvanted

doge) i 754 SBE? S fog Bl 6650 & 142 S ATt He % dose or

5p|tssszlleem|s@.ﬁ)lfbﬁ the A -doSOMPRE Bt Rations Ar@SPRIZER within the hour
ed in mce immnized with trivalent split plain

ndu
fo”@‘f"'”ﬁ&"‘%@%f’féaeW%raé'of‘ulI dose or a hal f dose of AS03,
hi gher cel lul ar responses were observed when mce were
i mmuni zed with trivalent split adjuvanted with 1/5 of
M@B%QSQ&GMUWW of results and concl usionsin
Thé WRAlIES ifMund rebpinddl whdeeRes e dayLlpdst-ihnelidation by intracellular
responses was observed in heterosubtypic primed
cytgfiperaielinghen usi ng ASO3 adj uvanted vaccines conpared
to the plain vaccine. No adjuvant dose response was
observed in this experinent and indeed a 1/5 of AS03
Tablgsld i nduced higher frequencies of antigen specific

Ré'a%il.,.,l cells thag Was,peen wth @tagr b txﬁg{ﬁﬂ‘%ﬁ%%‘? S S&thod

A\ A | CTICT3ST ucu. A dl © 11Ul CUITTST T1ICT1

CeIIuIar response D35 PBMCs

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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preclinical experinents and may be suggestive of a
technical issue with this particul ar experinent.
waE@sphE7MI | - Preclinical evaluation of adj uveelt/gp20am060743
non-adj uvanted split HS5N1 vaccines (conprising various
doses of ASO3 adjuvant and antigen) in nave C57BI/6
In fopelugipm., a1, m'E%I?ér'i”ﬁr@ﬁ?%l ing&i49n Tarf@!l oS0 $8Pe Was observed in

hetEXdRQbtypR NritnddNamipbis whed M@n@ﬁ@)@"&f@\/a‘ﬁ&fdf RAdRes iddmpared to the
order 'to evaluate the increase in hunDra and cel | ul ar

plajnnyagAiBer Mg eiwast weAs@@nﬁﬂwéé@Swew'%@meﬂment and indeed a

1/5V(§¥948639§o§eQF13&’de@t fﬁ&é’t"'fﬁela]u&mle?s 81 dnitigén \Q?Eﬁﬁc @@4“‘\’@6@”8 than was
In the case of a pandem c, i's expec t hat the

seqinith eNiglr adeY?dUIdé)cSP%n W?ﬂa" Baeﬁefrﬁawoﬁ@gnefapprgﬁ'ﬁi@ntv\ylth other
précﬁ’méd?%xﬁ@%é!n@'dn@%@} bRGs RRBSRE & 4 RddnHRAZRs®E Mith this particular
Due to this naive inmune status a pandem c vacci ne
eXRArMent-i kel y require two vaccine doses to protect
i ndividuals frominfection and severe illness caused
by a new influenza strain. To represent this |ack of
previous exposure a nave nouse nodel was devel oped to

Ex@HpRS V11 LAk MichMVHIeasH 6f bijuvihiedland hon- adjuvanted split H5N1
Treatment/ group (Table 15 G oups of 15 adult fena

vageines (Esmrsingvadoykfeses i APGadiynantand entigan) 28"%"?r?573"6
mi®&ndem ¢ H5N1 vacci ne candi date intranuscularly in a

total volune of 50 mM. Mce were i munized with

formul ations containing split HSNL antigens al one
viliHBRBemiRbhtal BESigR)an@robjédtiiel ati ons containing split

antigens adjuvanted with different doses of AS03

(double, full, 1/2 or 1/5). The strains used for the
Exﬂ)éﬂﬂ%’éﬁt@ﬂ* 'H‘BNIQ da@ mitRdwbRNdefdriegtinadidr H94VdMdbat¥ ithellincrease in

antig .5 or 0.38 ng/strain corresponding tol/ 10
h“’f‘ﬁr%fanﬂ'hée'iﬁ‘!ﬂ'?a'ﬁ"'@fdf?e)'%p&as?sorb%u'f\ﬁﬁ drdyged RroAtNY SRlitavaccines

fordQrk] BwithSh3 dil%@vd@é’rtadg@bhﬁ In ReGabs oM bz’MHenMé‘J .ﬂ@bk@ébt&f that the
one 50m H5N1 split/ASO3 full dose + one

entmgd@rldmu@tlygwwbezmnpm@ ic3ly gaive o the ng\gblcqlrﬁ:glatmg pandemic

infli 2 talid. O\ fe Enrm%aﬁaﬂ{/é Qﬂm@rﬁe anud & tpahdérthicRiakaihe 3HI|I Kkely require
Buf fer (PBS pH 7. 62}’ to 0.800. 1 of water fo

twq M'T\Q_{,:gtei esa{eoormg@i mtﬁlv gls rorkdpfe@tlclmo@mdgse\f%@ll@e% 6Rlssd by a
neW-idiféngh stNaR HPOHepredeht WQI;?CKQQQXQVDGQ‘QR@@UI% §71§|v§ mouse model

After solubilization, adjust to 1.0L with water for
was HF\%‘?QP@HO assess vaccine immunogenicity.

VII.1.1. Treatment/group (Table 15)

Groups of 15 adult female naive C57Bl/6 mice were immunized on days 0 and 28 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 ASO03 (double,
full, 1/2 or 1/5). The strains used for the immunizations included 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 H5N1 split/AS03 full dose + one 50l dose AS03.

Table 15
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H5N1 split /plain Preparation of a 5Qul dose:

Thi onmersal (quantities taking into account its
w@omsesi7rat i on in the strain) and Triton X100 PCPERAEC0743
to the Final Bulk Buffer. Tween 80 is not added as the

content target in the formilation is reach by the

G igeBnEempYaianon of the strain. The N‘H%f”ldose
1 CONGAN Eﬂ&'/ﬁfé?n G%ﬁa‘a vantégy m T1or ThiomgTssg] . 368
M for Tween 1d 35ng/mM for Trifon 00 in the

2. orgNt @@'MU@#b'@dOQﬁ)@,@O?’ They are of 10mj/5nﬁ19 for
= T mg/mt—for—Tweenm dOand Syt or
3Tr I%W’{ ?@%BAge?’the 0.38 no fornulation E}I?s%j Af t er
45- %thmgﬁeosd/&u rring 1.5 or 0.38 mg.Sofg HA (H5N1

stiram) ] gdeec—The—fornutations—are it+1ed—fot
530 @%M S&thgﬁg?H:?e pHis checked. 1nj e‘ti o“r% occur
6 W tH=h5M11 Bﬂﬂé/ Htam(rrbohdmmam@dl he end of thé IBargrul ati on.

[y [ aT=" | Aaca-

7Ty GALT SO PP AS0 T aki ng 1 nto acchinp i s

8co|r1€t£em1’[ eﬂltVABOBn the strain) and Tritoh0XBQQ are added

tho i nal ||! lk Buffaor Tweoan QN |c hat addoad ac t ha

DU T T, TvwWwooTT— OO 1 (ZAC AT AAT s v to pay vy i ) v

S‘?'ﬁré‘é Si® the formulation is redch S HY the
mcg@ﬁensoatﬂs)n of the stral n. The f)l3|86}]g

PrHt?'thQ o%eﬁ.t@rrf §§ B[Hk ﬁLrHP(BLéBbh ﬁt r+ao Q) ér(ﬁ8(ﬁ‘ﬂ|d§fdwater for

- m nutes magnetic stirrin

lnjeg‘,ﬁpn oﬂ‘ddSBSQ é99P 9. dFC1i B 2R e MIChe @'g@n@ﬂ@(@ |90ﬁ§32|’d|?@4 x 12 H,0
2. 6§b' KBgd .37 %tépsalﬁhﬁfﬂlohhﬁdjﬁéﬂté g Oﬁnlﬁfhkﬁé:lﬁr for inj ctl?n

I nj ectl ons occur wth e hour follow ng the en
the formulation VIM . 3. Read-outs (Table 16 The
H5N4" iR} plaffTune response was neasured 14 days after
I muni zation 10 m ce/ group) by anti-lg, 1gd and
Pr n j iters (Figure 9, A-F). The hunoral

ThibAREHE (d&%ﬁt@%&%kuﬂ@%t@ F%&bdﬁ?ﬁ@ HBrﬁ%nt?fatlonduﬁMﬁe &r4iRY and Triton X100

I mruni zat 1 on rou y anti-H5

arenadpeggube rina @wlh Bhff% ifwgﬁn d9dayof Eﬁjféﬁﬂir@ff the gangynt tamget in the
forﬁ:ﬁialt S %rreééﬂWﬁlerﬁ%‘eﬂ%ﬁf&ﬁ%tlE)ﬁ%f £ &afi@¥8e final concentrations are

ost -1 nmuni zat | on mce
of 10ug/ml for Thiomersal, 368 pg/ml for Tween 80 and 35ug/ml for Triton X100 in the

1.5ug formulation dose. They are of 10ug/ml for Thiomersal, 93 pug/ml for Tween80 and
8.9ug/ml for Triton X100 in the 0.38ug formulation dose. After 5-30min magnetic stirring
1.5 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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per group) by intracellular cytokine staining (1CS) of
antigen-specific CD4+ T cells nunerated by flow
wa@ydaosiedry (Figure 11, A-B). Table 16 VII.2. ReGUEP®07/060743
VII.2.1 . Hunoral inmune response: ELISA and isotypes
Results are presented in Fi %1u e 9. At each dose
u

of ifugimkfari thiqmarreaindos apimiday hwaen &4 %\do%ﬁi@/mhf@ﬂéré'@” X100 in the
1. 5'[19 Q&ﬂ{ula?tfd)hl do|§5 Nindydarel @Gopandl 1O ERBmaRdal, 3dyg/iil ¥&@Bveend0 and

ar ed he non-adj uvanted H5NL split vaccine
8. 9(.|g/na lji;)re'l‘;,rltgn )g&Opdn ,ﬂ)e 0.28ug frmuiatiep depe- Hgfm Eg%@r’plf] magnetic stirring
1. 5V&QP38‘FQ of PR @BN1-dteiWd dr8 Ghigaint ARGY0-6@ HARARSE md@Setic stirring, 25
her than the anti-HS5NL | g&b anti body
or ?%§;§’6§§b0f(~°r-3q§?ﬁ"é§'s'9” icaddpdryhe W’f‘W'aé'oﬂ%é@ girred f?:r #Ry6@minutes.
Th&bHIS BHeckBY. | 1hje¥Rirs idBurdithirc HTHDLRI¥Nh G tr@@ﬂm SFQBEfdPulation
adjuvant, no difference of anti-H5N1 Ig, 1gd@ and
| gG&2b ant i body responses were observed (Figures 9-A C

Vi3] Rehd-old (TaBledi@se of 0.38 mg HA of HSNL split
vaccine, a trend for higher anti-H5NL |Ig tlters wer

Thepbunerall BMUWE reRASAPY af#H nMaRsUeds M féﬁynsu af eiad@mvéﬂzatlon (10
mlc%rHN@nbyg@nWI%hlg@q fad |Ig(§’2’§%ﬁ%ﬂlﬁ'rﬁ1€rst Fighre ge/s n$|$e humoral

i nduced it vacci nhe adjuvanted with A
'm"(‘b"'fbreF’B’PB?e 38 %%D@efﬁﬁre(jpzbdéy/%&ﬁter( 'ﬁ?"@lﬁﬁ'@t@” E()10 ”‘Fﬁ?/@rOUp) by

anti-HERE héRRgdlusRatRR SeHiiesh éé%%y%)ﬂ-’i@ur@"ﬂ@)'ﬁ\ H5N1 I gG
ant i body response (Figure However, the power was

The, gelludqry 'fﬂ”@if@nﬁeSPWSGH%% {reted @ldaﬁ §P$td@m%'@t'%ﬁ peglptof 3 mice
perd bfcfu%‘) Wﬁltrﬁggl?@é?ow%klﬁ@rstémﬁgf(‘IXtSl) & fd‘n‘ﬂ@@r%@emf@ CHAY T cells

di fference) Hunor al i nmune
num@r@%@@ﬂow_pyt@mgtéy Eigupp {1 %Bﬁose of 1.5 mg HA/ mice: At
each adjuvant dose, all mce imunized with
AS03- adj uvanted H5N1 split vaccine induced higher HI
Tablei1§, 5 conpared to the response obtained in mce

RééEﬂBln[l zednvaE n t'lhr%ggggﬂadj uvant ¢ %ahll?)l\é]h{agl It XI%?)?SISnI%ethOd

refece ~f

yurc 1UTA~AJ. Ul T T T TITUT Ul LI (Tl

HYBS (FEROWISen HENE split vaccineS&&s adj uvanrt'%lds‘%t t hisefypes
dose range of ASO3 (Figure 10-A). Wth a doslearaf . {B8&s

CORIdAN: SR%8e D34 PBMCs ICS

VIIl.2. Results

VII.2.1. Humoral immune response: ELISA and isotypes.

Results are presented in Figure 9.

At each dose of H5N1 split vaccine, all adjuvanted groups induced higher anti-H5N1 Ig,
IgG1 and IgG2b antibody titers compared to the non-adjuvanted H5N1 split vaccine
(Figures 9 -Ato F).

At each dose of H5N1 split vaccine; the anti-H5N1 1gG1 antibody response was 4-5-fold
higher than the anti-H5N1 1gG2b antibody response (Figures 9 -C to F). With a dose of
1.5 ug HA of H5N1 split vaccine and combined with each dose of adjuvant, no difference
of anti-H5N1 Ig, 1I9G1 and IgG2b antibody responses were observed (Figures 9-A, C and
E).

With a dose of 0.38 pg 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
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At each adjuvant dose, all mce immunized with
AS03- adj uvanted H5N1 split vaccine induced higher H
W0 2aos/0g37¢onpared to the response obtai ned i n MPCEEP2007/060743
i mmuni zed with the non-adjuvanted H5NL split vacci ne
(Figure 10B). Significantly higher H titers wer
CO’BB@@F‘V@d”\?& feFPRBIAL indycpd Waé'@?‘ﬁes@tﬁj Wﬁ'ﬁ?e%dlwetnltﬁdz)‘(‘”th AS03/2
(p=fOW|3|1 5519§&Aé§@34/5 @m@amd) (Fq?@r’eea BFW&&]&Wbéla&%dobyeF\@d for the
it vacci ne adjuvanted with AS03/2 (p=0.032 fo
a”téiH@Nf‘ 69%1 antizagly é%‘é’j‘s‘f HiigureS-RhBlowengr e pPRYE @S nst SPﬁ'C'e”t to
obddrieh $tatiBEcaMP SRN MBSt itk REMUHWERFor. ¥ kblé*@ﬁﬂare‘h%' br 47% for
vacci ne adj uvanted wi th 2x fuII dose AS03 or a ful
a 2deld JifRsemedr bet ween nice i muni zed with H5NL Sp||t
vacci ne adjuvanted with AS03/2 or AS03/5 (Figure 10B).
Compari son between antigen doses (1.5nmg or 0.38ng): No
VIl ¢; 3 fimaigldmprungiregaopge d1\igg e obser ved bet ween mi ce

w,tmagggﬁwﬂdvmﬁﬁ,’eem dose of H5NL split vaccine
adj uvanted wth AS03, AS03/2 or  AS03/5, except between

At Rpgle a0jivaH; 98 il tTAiCe. immigized, Wil ASOReiLvarted AN bgpiit vaccine

.ndmbéohh.@@&%ﬁnta&dcdme@ed mhrél e8brtktdbtdinBinBicEAmeiiniZed with the
H5N1 adj uvanted with 2x full dose ASO3 (Figure 10). Hi

noq-pelidyantogh HaNd isghi veream i Tigurai G Np siffessicsg H! titers were observed

whiTPEBRK ZBlit \RBcike Was @dRSamBd kifn eddsk rifddlofradosvERuRA10-A).
with 2x full dose ASO3 conpared to the higher antigen

dose conbined with | ower adjuvant dose ( 1 .5 ng HA
w,m&bo&SQBb@s U FA/@IR3 for a 4-fold di fference) (Fl gure

10). Cel I ul ar, i nmune respaonse Result
At Gagh; eALart dosey glirraicg imppungzgd hW'%%OéﬁdmmtegdﬂW split vaccine

indMé&L higBer Hiltite M ShrédtdThk REgNRE dBRftedlinCilce immunized with the
responses were observed in mce inmunized with H5NL

”O%Bﬂlear\F%E‘ﬁﬂé SB'&JVGQ‘Q?I"E‘ gd9¥rt'ABYari ous doses of AS03

Slg@]ﬂlﬁ@lﬂr gHe? HYtigRs W@F@ébséﬂﬁéd\/\hlfwm{ Itt REccine adjuvanted with 2x full
juvanted H5NL split vaccine

e
dogfoRB0% COMPaTefio FENIESeNTa obiames i '35'\?E39'EtV?6ﬂ”%fadWH%nted with
ASHS03pEREeSTE a4 RRAMMSIEHCH) Prigudemmgase in CD4+ T cel |

frequencies (Figure 11A). However, at a dose of 0.38
Nongiffeisnae gbiH!t (oo SR vaf 19 GP AU HERYS Spit vaccine

adjﬁﬁeﬁrﬁ&f‘ﬁ/ﬂﬁ MG BbSeAREd ob@thGGSéjAét)@bEBbtmﬁ;@h Wig8 immunized with
in mce i nmmuni zed w r_jl uvant ed H5N1

H5§6|spi|t vaseine ﬁ@gvz{rﬁ?(bwﬁléA§Q§52 or ASO3/5 (Figure 10B).

Comparison between antigen doses (1.5ug or 0.38ug):

No difference of HI titers were observed between mice immunized with each HA dose of
H5N1 split vaccine adjuvanted with AS03, AS03/2 or AS03/5, except between mice
immunized with 1.5 yg HA split H5N1 adjuvanted with AS03/5 and mice immunized with
0.38 pg HA split H5N1 adjuvanted with 2x full dose AS03 (Figure 10). HI titers were
significantly higher following immunization with 0.38 ug HA split H5SN1 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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VI1.3. Summary of results and concl usi ons
| mmunogenicity studies in mce showed that adjuvanted
wWO2048/083974 t vacci ne i nduced significantly hi ghP€T/EP2007/060743
hunoral (anti-H5N1 ELI SA and H titers) and ceIIuIar
+ T cells) responses_than those induced by

At ﬁ@ﬁ‘i‘ defeufamitlspis nacdng (15 el SBre) heheatdgeh Ca'b%ponses were

obdePRPRSAIcET ifini2eRSwigd s8Ny egbif Oécctrréea W wltlﬁn%lﬂ@ms doses of
response bet ween m ce i mmuni ze W t

ASHY cQa)PGRth iR Aif% NAMYRFeY wfacwitméh%@@@@éww%e@ Hﬁm ﬁp“t vaccine
(Figdre 1py.esence of adjuvant even |ower doses of HA may be
required to observe a dose response effect in this
At ?ﬂS*G%‘F of WO4Agriaphy! SRiE vacne iaredpsdionpf ¢ 'ﬁSQ%@‘ﬁ‘cﬂﬁé@ﬁreﬁ%@‘ded toa
deQBSSY | %@bamrt%wreahérﬁ:ué@wﬂ&guﬂé hAg). ARRBvad]dd vaddse &f l08¥l g H5N1
re

pandem ¢ vacci nes cw to the plain H5N1 vacci ne.
Sp'Nd/aP%%\(f‘P ¢fferenee irs il Tuﬁei”dﬁsﬁ%e%k‘/@ér ey debetyeen different

adjd@sift q¥ke® iP®nitd imiuhi2d il ASO:‘/@GJQ{/Med\@BSN#Swlt 6!:%ccmes (Figure
vacci ne candi date, while a decrease of CD4 T

)esponses was observed when 1.5 ng H5N1 split VaCCI ne
was adj uvanted with the reduced dose AS03. As

previ ously observed, no difference in hunoral and
VIIZe Spmmaryiotresidt Sr?—ﬂf’b 4Si@B$ e observed between nice
i mmuni zed with HS5NL split vaccine (at either antigen

dose) adjuvanted with a full dose ASO3 or w th AS03/2.
Imraggnrdesiaa ritedienin imice mBovaiihel pdLyeRt HRAY &Rlit o@ceige induced

&gWﬂ@éhtl?)hléHélr IhuFHRB (MDQSM@SELW@@@M I ttids Ve EdlRlar (CD4 + T cells)
formul at1 on and accordingly a decrease in the i nmune

respargssiaan ase Heterd RuthameR-atiysnisdN udbvackinehe

NoVamigfeReddser Falpahsd el @hd! bbsehR@ fiRlthel RRAGLPIMMERE response
support the paotency of this novel adjuyant |t%Ksteml

betwgpa igeciMBURIEdNWIEL | onH9 BEh PR WB| adiuvapiedt IHSN1c gplit vaccine
sugéslintpinaom Bk pﬁl@ééh\éélrdif adjudast dVeR1aWkrlacaBE @d HAhbBY ®BZ8quired to

vaccines in prined Large Wiite pigsVill.
obgBrffed Pﬁ%@épor&@sﬁf@ﬁt IaAS BKY08Lt i ve Experi rrent in

A stRingUREeas®id TBA+PT &8Il Wespdreéd Waﬁ%bsbﬂ/e@rlﬁiﬁ‘fal\ﬁeomlce when using
evaluate the_increase in hunoral responses

ASPS pdivgnieds el h PaNdeIBic YRSSINED (G PAf t%%pl@m §|5N1 vaccine. No
imict of MRS diRbbh WaBlobsEivEs wWiHRh & dSRbf B3P F HBR1 split vaccine

eval uate a_dose range of ASO3 in an _animal nodel close

wag ysed as vaccine candidate, while a decrease of CD4 T cell responses was observed
when 1.5 yg H5N1 split vaccine was adjuvanted with the reduced dose AS03.

As previously observed, no difference in humoral and cellular immune responses were
observed between mice immunized with H5N1 split vaccine (at either antigen dose)
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 VI - Preclinical evaluation of adjuvanted and non-adjuvanted influenza

vaccines in primed Large White pigs
58



10

15

20

25

30

humans. Pigs show a long list of biological anal ogies

that establish this aninmal as physiologically the
web@smsi77a o man with very few excepti ons (DougPE@EER007/060743

1972). Moreover, the manifestation of influenza

infection in pigs is conmmonly observed. MI1.1 . 1.

Treatment/group (Table 17 Groups of 10 adult Large
vuwlﬂ)@eﬁ.ﬁmﬁtﬁ disitin ¥%d Bbjeetived on day O with trivalent

whol e, formalin-i nactlvated i nfluenza virus (25 ng HA
for each strain) intranasally in a total volune of 200

Experimerttlin A0S L Erith &P 5@@ W%si&&ﬂ)nﬂfad 4 bAdeRSo laoaubt@%ysncrease in
to vaccl ne stral ns whol e i nacti vat ed

humppib iesean sl éﬁ%m@cewew@mw Joouiaed éi‘ﬁta th's 0" -in-water

adjBlaptangdong/ 7/ 97) . Twenty-ei ght days |ater, pigs vvere
vaccinated with a single dose of the vaccine candid

Pigs wera msse i afoley to ﬁV@U@tSt?’aﬂo%Ta@ﬁ% HASHIGn An a”'rpﬁ" @Ode' C'Ose to

huMBAE PiGEWHoREE Wh hIStforB-id)@éle”%MéSaltﬁﬁtn&tﬁmshtthIS animal as
antigens alone (trivalent split plai or fornul ati ons

physighedicaly tie <ppast tamen g«@thé/ea/dﬁew\%?@@nw@ﬂ%laﬁﬁisé97%0n Yoreover,
theGtharfifeR&itioh bt |hflue1f{zg irf&ctibh Rllgérhseccﬁﬁméhlﬁ%b&@@é’d for the

i mmuni zations included H 1IN 1 A/ New Cal edoni a/ 20/ 99,

H3N2 A/ Pananma/ 2007/ 99 and B/ Shangdong/ 7/ 97 vir al

Vllﬁﬂﬁiﬂﬁaﬁne{nll r B (Thoiéary H AN 1 A/ New Cal edoni a/ 20/ 99,
strains and 17.5ny

Gr%’%lﬂin@d%/ Laree VhitedfemalesPips W pﬁ@ﬁﬂr?”d@ﬁ’eg witgytHygent whole,
forfnalh-RbefaHLALenR20k& 125 Yl Halfor ?eacﬁ)r&%ﬂf)qmr%s‘aﬁy in a total

the vaccine fornulationsTrival ent spli lain
volpme if 0B ful- TRikeing straing copgpteX rh straing h‘W‘PEﬂngS 22 VaCC'ne strains (25
[ r € t
1o ESHOR Rl AN ARELECI 85, Aok oSPtiiatbros an
B/Bengdd@if/p il Teentréighdrdayd tdeamips1@@rg/actinated VBB, a Single dose of
it ed, ] r.em X,.t ' cC i, ,
e AR Bl A o SR B Pl oz
wutluio‘eenuIsthuseqnnttaningmpﬁhpohgaamoalshey (aivelendisplg plhia) or formulations
f.ol | ow n% oﬁuenc ter For | nj ecti o

corgalppgrsp 6W@er?td r&qge] A§0%agpl 1/2 Lr 1/5). The

stranamgtmm for ethenmphraLiMyationBr mniuxded SHMNh Na@methmecEinlaﬂ?O/@@ H3N2

t ro er e, + 1 HA H 1IN 1strain O .m
AR aLA00 R P19 RO oReRR Parbal ATl U5y igh Byt Aew
Caktomint20/9B0 H3N2 A/Panama/2007/99 strains and 17.5ug B/Shangdong/7/97 strain

as in one human dose).

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

VIII.1.2. Preparation of the vaccine formulations
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mn magnetic stirring at roomtenperature, + 17.5ng HA
B strain, 15 mn magnetic stirring at room
w0 eopesEture. The formul ations are injected w PEI/RPI00T060743
hour followi ng the end of their preparation. Trivalent
split /ASO3 A Prem x of Tween 80, Triton X100 and
Vitam n E Succinate (VES) is prepared in order to
Tr,p%ﬁhsﬂ,tf/lﬂ@h concentration into the vaccine of
of Tween 80, 110ngy/m of Triton X100 and
A F’I@’@ﬁbqfrﬁwe@rf‘ SQEStorHd Oa GaAMIeMEsE Seeeinpts (VRe) [smepraged in order to
rea"cﬁiéeflriamb@n@ﬁﬁ% intd @k rva@@lﬁ‘é 8Nys0 YAl éfhﬁNe%Inr@O N 0ud/he of Triton

formul ati on of one 500mM dose is prepared

X104 eeAPOPHHEY A1 ER b ananjiienesedin §ia pgmbelpkeniplo account their

conf@htento sy sthdmection + Saline Buffer (10 fold
concentrated PBS pH 7.4 prepared as taught i

In
The Jasmyladipvpf NH QO doses 'Snprﬁpwﬁg &étqm%@n%wmca@rdmedm following

sedRABENAEIF Eor rhjctherw+ I98Iikd B (50 fddd BonctRtraled PBEOME i Lprepared
stirring at roomtenperature, + 15ng HA H3N2 strain,

as o 1 negriallE s Premicndy mit magBata Bl at Pe) temperatieg + 1519

HAH NB sl 0 mid-Bn etudfﬁmﬂ%tét(‘roéﬁqltémbé}gnﬁé ¥ HA H3N2 strain, 10
tenperature, + 250n SB62 enulsion for the full dose

mMingagneic sfirkigl at D tempRraiush  br-SHhEAB straiestd misygagpetic stiring

at RO teRRfRfaterl IThi @Brmh RatidnB @ird /e dles Qithia0Be hbar RIBwing the end of
magnetic stirring at roomtenperature. The

thefrg¥eRAraANons are injected within the hour following
the end of their preparation. VII1.1 .3. Read-outs
(Table 18 The hunoral imune response to vaccination

T"Kﬁ@"hﬁ%@%‘“&? before intranasal primng (day 0), before

A Pr@WBfWe‘eﬁfBO( Hasn XA 00 aRd Vil Sutihste (v B'&%dr@d‘m order to
gr oup e Serum sanpl es_were teste

roaB @GR ORIy imic R AR B of Fh9ug/raker, a0y 411 0ugimi of Triton

x1Mb lahd 2100 Idfa/aas]drrféoa@édmwragedﬂld kheZprbmix EKEDIhR account their
nmmunity Results are presented in Figure 12. \Watever

Corttﬁ%t "E)tPI”ﬂﬁ $6WSf the adj uvant, AS03 adj uvant ed

Thé fdrivalaBBh ofdid 5001P063H & ﬂ)r@B§reU @t&:ﬁ%r@we%h&l?%@@érdiﬁb the following
response to all strains than l'ain triva

sequsnRei Yetebion ection + paliet Baﬁerﬁaml%@%@nsﬂempﬁg? pH 7.4 prepared
as @ddghplr'mg&eﬁkﬁél\/fﬁ-l PAImiR] YA hRRER Y@snd 8t rodh\@Werature, + 15ug
reached for all three strains. An adjuvant dose effect

HANEINT strain, 10 min magnetic stirring at room temperature, + 15ug HA H3N2 strain,
10 min magnetic stirring at room temperature, + 17.5ug HA B strain, 15 min magnetic
stirring at room temperature, + 250ul SB62 emulsion for the full dose AS03 or 125ul SB62
emulsion for the 1/2 dose AS03 or 50ul SB62 emulsion for the 1/5 dose AS03, 15 min
magnetic stirring at room temperature. The formulations are injected within the hour

following the end of their preparation.

VI11.1.3. Read-outs (Table 18)

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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observed with slight differences fromstrain to
strain. For |ess imrunogenic strains such as
w@L@kamgdong, only the trivalent split vacci nePCT/EP2007/060743
adjuvanted with a full dose of AS03 was significantly
different fromthe plain vaccine. In contrast to
Tablej1$3| ent split vaccine adjuvanted with a full dose of

AS a reduced ose .of AbUd Talll-ed 0] NCrI € e Hil
Rea 'QUI for ol Tﬂmsmomt, o ahd ngpietyqemn/?.ﬂg;,s m ﬁtetjod

Py n
TS Ul Al CTITCTC St Cll S CllJ\IVC C1TTUO LILIAY

Hwn@rahre@ﬁ@raﬁene @4, 1423, I5?42An i miSeFReni ¢ conpld§¥ i on

conprising an antigen or antigen conp03|t|on and an

adj uvant conposition conprising an oil in water
V"pﬁlﬁegqu,anmn%mg,@@é d oil in water enulsion conprises

O ng netabolisable oil, 0.5 - 11 ng tocol and

0.1 - 4 my emul sifying agent, per human dose. 2. An
VIIELIHUBQEER Bnrfs osition conprising an antigen or

ant 1 gen composition and an ad{uvant conP05|t|on .
Reg\diss Pea inpestedain dilgure nl aY\dheteygiiltee gfilutioh«rfelhg adipgnt, ASO3

adjgbéntéd‘tr%ﬁaﬁf s&%rﬁiu‘l’aﬁloﬁgrﬂmbé@% sQroﬁ?er I]ipréEEonse to aII strains than
net abol i sabl e oil, O. toco 4

theemlg||nst'|rlf/§,lprhtgfogg@ﬁ{|on ﬂbth'%m?éﬁ' gfog},@nolggo%prlmwgngm% statistical

&gﬁlﬂ@%&%‘ WaLRCATRYS $édl:9e@'?oraéﬂ k68 sREIN&NA BRivant dose effect was
nmposi tion and an adj uvant conEOS|t|on conprising an

Ob%ﬁrqu Withalight déiemrgae@ﬁroabﬁﬁm ¢ ARiBnECrIESHisIBURQEeni§esirains such
as 'ngaérﬁdngn?‘lhé ’trl\)’é‘i@'ﬁ 8hiit vadtife %fluvérﬁemtﬁ fa ﬁlmdi'o§é BNAS03 was
conprises O net abol i sable oil, 0.5 nq
&gpl{j@q\ﬂtlyaﬁlﬁe@nl fromy tﬁlﬁ Bl#in YrEGNHg Irhg‘@ﬁ{rastpg} t'r'l\(,ﬂm split vaccine
adjdPifed thith A VReELO8F ASOPOS tddueBd 885 bi ABOY fABd A8 ic8®iRe HI titres
or antigen composition and an adj uvant conposi tion
for ab ispe Saigs abeVsi thosensaparein tBenkladl aieCingher ei n sai d oi |
in water enul sion conprises 0.5 - 10 ng netabolisable
oil, 0.5 - 11 ng tocol and 0.1 - 4 ng emnul sifying
agent, per human dose. 5. An inmunogeni c conposition
according to clainms 1-4 wherein the oil in water
emul si on conprises 1-10, 2-10, 3-9, 4-8. 5-7, or 5-6
ng (e.g. 2-3, 5-6, or 9-10ng) netabolisable oil, per
human dose. 6. An i mmunogeni ¢ conposition according to
clainms 1-5 wherein the oil in water enul sion conprises
0.5-11, 1-1 1, 2-10, 3-9, 4-8, 5-7, 5-6 (e.g. 10-1 1,
5-6, 2.5-3.5 or
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1-3 ng) tocol, per human dose. 7. An inmunogenic
conposition according to clains 1-6 wherein the oil in

wowtsn4Emul si on conprises 0.1-5, 0.2-5, 0.3-4,POT/APBR0T060743

2-3 ng (e.g. 0.4-1 .2, 2-3 or 4-5 ng) enul sifying
agent, per human dose. 8. An inmunogeni ¢ conposition

CLAWMSIding to clains 1-7 wherein the anmount of

net abol i sable oil is 5.35 ng, per human dose. 9. An
i mrunogeni c conposition according to clains 1-8
mmEh in the a t abol sab

- pel iallleete g oR cole?quH oom%ﬁgaaqlacp g%rl‘;rﬂbgnt{qeg comrprJ%smon and an

acand)tu\mnngomposrﬂlcm a:mn;irrsﬁwg\meolemnmatbeemmwmt whereirosaill cilsn water
5.94 C

e SR BT A 1 o el G Bper s ao foggl and 0.1 -4 mo
anauaisifyirig agentlper budaB8dosy, per human dose. 12. An

i mrunogeni ¢ conposition according to clainms 1-1 1

wherei n the anount of emulsifying agent is 2.425 ng,

. peAn hmmamgﬁmkﬁconim)sitién domm‘niogemiantigenrrpoamttgeorcomposition and an

Zfﬁﬂo@{a{‘y??{Bp%sét}eoﬁtconglstbngggf %oneB g\{,att Lﬂn SIgn. s‘%her‘i'ﬂ said oil in water
i "mmelgembmpowm@su tioong eneeabiotisabie 6ib 03 aitiendltobdl and 0.1 - 4 mg

rel .t he i sabl e oil is squalene. 15. An
|ﬁ?ﬂ]H8 é'}ﬁ %gegwg EPW?B 03% clainmed in any of clains

1- 14 wherein the tocol is alpha tocopherol 16 An
05|t|on as .cla

RGN TR Rl B e e gl b BEry ey ana ar

soaid)tu\tazmn cnmpo.ilceac@nprls}’ng am oil nmm:&gemmdsmmra:pmm;mg)rmna&r more
Al S AL AE, WRSER Bud BF PRhLOXMER Y B rises 0.5 - 10 m

soPB tal hoRo o dat'e: V4S'SE ¥t 8 h%sé’?“ oupPIees g

c omptabsiisapte ¢1010ySeridang togol 80d Or1 IWerag(e’n)uIaSﬂmglzﬁgenArper human

| rrércynogenl c conposition according to any of the

pr ecedi ng clains wherein the vaccine conposition

volune is between 0.4 and 1.5 nl 19. An inmunogenic

. CONPOSLEEOD, AESH Bhnbsif HrahoetSF lg8! rflRERon and an

vol u
adjuvant composition comprising an oil in water emulsion, wherein said oil in water

emulsion comprises 0.5 - 10 mg metabolisable oil, 0.5 - 11 mg tocol and 0.1 — 4 mg

emulsifying agent, per human dose.

An immunogenic composition according to claims 1-4 wherein the oil in water
emulsion comprises 1-10, 2-10, 3-9, 4-8. 5-7, or 5-6 mg (e.g. 2-3, 5-6, or 9-10mg)

metabolisable oil, per human dose.

An immunogenic composition according to claims 1-5 wherein the oil in water
emulsion comprises 0.5-11, 1-11, 2-10, 3-9, 4-8, 5-7, 5-6 (e.g. 10-11, 5-6, 2.5-3.5 or

1-3 mg) tocol, per human dose.
An immunogenic composition according to claims 1-6 wherein the oil in water

emulsion comprises 0.1-5, 0.2-5, 0.3-4, 0.4-3 or 2-3 mg (e.g. 0.4-1.2, 2-3 or 4-5 mq)

emulsifying agent, per human dose.
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m . 20. An i nmunogeni ¢ conposition according to claim
18 wherein said dose volune is 0.7 M. 2 1. An
WO povsfgdyeni ¢ conposition according to cl ai m 18PQUTEPINTI60743
said dose volunme is 1.0 m. 22. An inmrunogenic
conposi tion according to any of the preceding clains
8. whdt dMAUNREeRifit GAERPS 'P”afr‘ﬁqoﬁjéﬁ‘ﬂé <HPSsilti Yhefein the amount of
prrﬂ@%b@%abfe%ﬂh@ﬂ%mﬁ%/w RudBh dess sel ected fromthe
group conprising: Hi human her pes viruses,
cytomegal ovirus, SARS coronavirus, Rotavirus, Epstein

9. Bagh iMinfuh® érﬁycébn@p%s@@?ﬁ&)cc@rdudfrtbV@é.m\ée$ &t DRBRH )the amount of
Varlcella%oster Vi rus virus, hepatitis A

Vi ’F‘@E"bdﬁé‘ﬁﬁ’t@ is 2-1¢ M9, rFl%hb\'ﬁé” Hegfatitis E virus,
par amyxovi ruses: Respiratory Syncytl aI Vi r us,
par ai nf |l uenza virus, neasles virus, npsS Vi rus,

10pah IW@H@%”M@@&OOSF'PQ@PWW'{!S& C'alnﬂﬁ iﬁéfv{heae'w%%mount Of tocol is
(WhOh énd, p¥enithard ekt i vated virus, split influenza
virus, grown in eggs or MDCK ceIIs or whole flu
virosones (as described by R d uck Vacci ne, 1992,

11.10An mu%.&éonmﬁsn%h %@c&ﬂm@qg Q9o WREHERI 1S amount of tocol
t hereof, such as HA, NP, NA, or Mproteins, or

CORBH ISP ONRE NURBP&I9ES. or derived from bacteri al
pat hogens such as Nei sseria spp; S. pyogenes, S.

agal actiae, S. nmutans; H. ducreyi Mor axel | a sp
12. Bd?"?dé'iné]qnﬁg%% COW@%‘B%t%‘?P@fﬂgséb Cla”’ﬂ%gl Bhé’Yheée'gptBe amount of

Eseh@singil dgenb i 2. wéamgopémma%%@@l |l a spp; Yersinia
spp; Carrpyl obacter spp.; Sal nonella spp; L| steria
spp.; Helicobacter spp.; Pseudononas spp.

3Stﬂrl9hbhh%@?@r¥l§ c%ﬁﬁ)osmgrﬁ"té%b@l‘éﬂ@ctbs cRis 11- Q Qe difli tHEN amount of
spp; Bacil Sad)% Corynebact erium spp ; Borrelia

p‘ii““'s'ﬁi'réﬂ(%gqnéi (?“Ps§pp Lept ospira spp.
Treponema spp.; P asm)dl um spp. Toxopl asng; Ent am)eba
sp Babesi a sppl ; Trypanosoma sp | . Gard
14.L A IFRREOSEBE: SOMPRBIAB ST P80 Sppaime | &M‘?ﬁf%%tf@@etabohsable oil

Scihisgegtm spp, Candi da spp; Cryptococcus spp,
al l ergen specific and all ergen non-specific antigens,

tunour antigens such as prostrate, breast, colorectal,

15. URGimPaREdedR! tdmpdsRidalas @imkban any oﬂ@lbﬁ‘rﬁ@ﬂﬁﬁzﬂrfé?@ﬁ the tocol is
antigens. 23. A nethod of treating or preventing

dlﬁéré%@c%rﬁ%?r sing administering to a patient
suffering fromor susceptible to disease an

I mrunogenl C COITpOSI tion accordi ng to
16. An immunogenic composition as claimed™in any of claims 1-15 wherein the

emulsifying agent is polyoxyethylene sorbitan monooleate.

17. An immunogenic composition as claimed in claim 16 wherein the polyoxyethylene
sorbitan monooleate is selected from the group comprising: Polysorbate® 80 or
Tween® 80.

18. An immunogenic composition according to any of the preceding claims wherein the

vaccine composition volume is between 0.4 and 1.5 mi

19. An immunogenic composition according to claim 18 wherein said dose volume is 0.5

ml.
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any one of clainms 1-22. 24. An inmmunogeni c conposition
according to any one of clains 1 to 23 for use in the
w@e@ployizacti ¢ therapy or therapy of a conditi OPCDEP2007/060743
di sease. 25. Use of an inmunogeni c conposition
according to any of clainms 1 to 22 in the manufacture
of a nedicanent for use in prophylactic therapy or
201 hes Wuﬁ’é icCRHokition a@éor&h?@@élﬁrm 28 whbleth 8did abgd WBume is 0.7
24 or erein the adjuvant conposition further
cdﬁbrlses one or nore inmmnostinmulants. 27. An
adj uvant conposition conprising of an oil in water
enul sion, wherein said oil in water erulsion conprises
210 An m@@nwnmiﬂ%ep@r@m to glaig 18 yhergin $33¢ dpsaangjume is 1.0
O.4.- 4 ng enul sifying agent, per human dose. 28. An
adj uvant conposition consisting of an oil in water
enmul sion, wherein said oil in water erul sion conprises

22. 0 ,5n Tmé@né&n@é@%sit@ﬁ@c@o@ﬂg to&nY of tﬂelpr’égedlﬁg? @I'am@é“@hereln the

ermul si fyi ng agent, per human dose.
ad?rli‘&lﬁﬂtor@é‘ﬁg%ﬁ? PP'&‘HO%E‘PprSI %'“eﬁﬁreﬁrfr%? IO”PrPrv!Bf’r@ra”t'ge”S selected

e N 1R gFRIPPEDrSdrREhgO PBYV-AL hIRER Hersdsh@fuses, cytomegalowrus SARS
|wnunost|nulants wherein said oil in water enulsio

oY Relavin ERgteis BABOYTUS ABYE 85 19300 T Servatiygs thereo),

t ogce T ddtet Virud, Mapsitidl BivisNdea@BtA VRBS, RePHifls C virus and
dose. 30. An adj uvant conposition according to clajms

2 71epgtith B iU, Wémbﬂ“rv'rvﬁe%ﬁeép"%ﬁm st s i Reeainfluenza virus,
1- Hw@aslé’s Weus, Fndtmpsdviftis, Rurhan YapfoMa ruéss, @Iaw%n?seﬁtnﬁuenza virus

or 9- ngy) net abol i sabl e_oi | per. hunman dose.
adﬁ%f\??dtve@é iRFGHY AP HUUse SR HlfW§”%aoV'HSa9W§"”2'7 £89° Wn'\é PQlKnce”S or

t hh&d Ifiul AroekRE (@Qlde%br%dcm '@I@@« Q/a%cﬂqelngéz 144, 915 -920) or
2-10, 3-9, 4-8, 5-7 6 10-1 1 5

1- @Jrﬁlﬁg qrd'ggq)mblﬁ%qt @{QW sgeé)f siigh %H%JNR/M or M protelns or

C OFERRISIhtions ﬂ%‘r@@ﬂ) dirndbrited Eodd H@cté’ﬁa g)&m@geﬁﬁs%ﬁ 5‘§A@Fs|serla Spp;
in_water emrulsion conprises O.

4- 3
or S2RYPIREET. - AIalRCHas D, mylags; 2y qucgeiﬂngoamll% ﬁ@@.%defeﬂa SPp;
agpIPéobaRFiumU P, @@§16nell%3sp;f\ Bshne¥Mand spRMasot ’s@éﬂ Shigella spp;
according to clains 27-32 wherein the anmount of
Yersinia Spp, Campylobacter spp.; Salmonella spp; Listeria spp.; Helicobacter spp.;
Pseudomonas spp.; Staphylococcus spp.; Enterococcus spp.; Clostridium spp;
Bacillus spp; Corynebacterium spp.; Borrelia spp.; Rickettsia spp, Chlamydia spp.;
Leptospira spp.; Treponema spp.; Plasmodium spp.; Toxoplasma; Entamoeba spp.;
Babesia sppi; Trypanosoma spp.i; Giardia spp.; Leshmania spp.; Pneumocystis spp;
Trichomonas spp.; Schisostoma spp, Candida spp; Cryptococcus spp, allergen
specific and allergen non-specific antigens, tumour antigens such as prostrate,

breast, colorectal, lung, pancreatic, renal, ovarian or melanoma cancer antigens.

23. A method of treating or preventing disease comprising administering to a patient
suffering from or susceptible to disease an immunogenic composition according to

any one of claims 1-22.

24. An immunogenic composition according to any one of claims 1 to 23 for use in the

prophylactic therapy or therapy of a condition or disease.

64



10

15

20

25

30

35

met abol i sable oil is 5.35 ng, per human dose. 34. An
adj uvant conposition according to clains 27-33 wherein
wo b@sasmnt of netabolisable oil is 2.14 ng, pRCT/RP2OATI60743
dose. 35. An adjuvant conposition accordi ng to cI ai ms
27-34 wherein the amount of tocol is 5.
25 huleth Of 38eMME0gANIS dFAMRASHICR AR58HY Eﬂwaalﬁ@ércéﬁ”ﬁ@ 160 22 in the

¢l AbAFacdredof WhRHeRIANRE feMsItin ProprfRtic | tﬁer%p?%r”ﬂlerapy of a
per human dose. 37. A adjuvant conposition according

t oOCRRWHPAEr 97388 wher ei n t he anount of enul sifying
agent is 2.425 ng, per human dose. 38. An adjuvant
conposition according to clains 27-37 wherein the

26.aniBemel erimsntt of ?—?Mgr%m aqjgvant 9¢mﬁas't'%wrthaha¢mpnses one or

dos8re idPaundBtiAadigant conposi tion according to clains
27-38 wherein the netabolisable oil is squal ene. 40.

An adj uvant conposition as clainmed in any of clains
27.2 7A8 adwharteiompiokidion combrisisg af plinailﬁrowetealnermllsiom wherddn said oil in

a S I n f

m‘i@’t‘é?ﬁ%y %g)ﬁg:?r)ﬁipths%;? %g @ge%ﬁ sbog% y%g)('P t%y I@J fobar4hd 0.1 -
sof bigteanulsityirgodgeat, per K@namdosed] uvant conpositi on as

claimed in claim4 1 wherein the pol yoxyet hyl ene

sorbitan nonooleate is selected fromthe group
28.c oApridgivany: corglogiion lwat géting &Carooil iweate( einuBban, wherein said oil in

water emulsion comprises 0.5 - 10 mg metabolisable oil, 0.5 — 11 mg tocol and 0.1 -

4 mg emulsifying agent, per human dose.

29. An adjuvant composition comprising an oil in water emulsion comprising one or
more further immunostimulants, wherein said oil in water emulsion comprises 0.5 -
10 mg metabolisable oil, 0.5 — 11 mg tocol and 0.1 — 4 mg emulsifying agent, per

human dose.

30. An adjuvant composition according to claims 27-29 wherein the oil in water emulsion
comprises 1-10, 2-10, 3-9, 4-8. 5-7, or 5-6 mg (e.g. 2-3, 5-6, or 9-10 mg)

metabolisable oil, per human dose.

31. An adjuvant composition according to claims 27-30 wherein the oil in water emulsion
comprises 0.5-11, 1-11, 2-10, 3-9, 4-8, 5-7, 5-6 (e.g. 10-11, 5-6, 2.5-3.5 or 1-3 mg)

tocol, per human dose.

32. An adjuvant composition according to claims 27-31 wherein the oil in water emulsion
comprises 0.1-5, 0.2-5, 0.3-4, 0.4-3 or 2-3 mg (e.g. 0.4-1.2, 2-3 or 4-5 mgQ)
emulsifying agent, per human dose.

33. A adjuvant composition according to claims 27-32 wherein the amount of

metabolisable oil is 5.35 mg, per human dose.

65



10

15

20

25

30

35

WO 2008/043774 PCT/EP2007/060743

34.

35.

36.

37.

38.

39.

40.

41.

42.

An adjuvant composition according to claims 27-33 wherein the amount of

metabolisable oil is 2.14 mg, per human dose.

An adjuvant composition according to claims 27-34 wherein the amount of tocol is

5.94 mg, per human dose.

A adjuvant composition according to claims 27-35 wherein the amount of tocol is

2.38 mg, per human dose.

A adjuvant composition according to claims 27-36 wherein the amount of

emulsifying agent is 2.425 mg, per human dose.

An adjuvant composition according to claims 27-37 wherein the amount of

emulsifying agent is 0.97 mg, per human dose.

An adjuvant composition according to claims 27-38 wherein the metabolisable oil is

squalene.

An adjuvant composition as claimed in any of claims 27-39 wherein the tocol is

alpha-tocopherol.

An adjuvant composition as claimed in any of claims 27-40 wherein the emulsifying

agent is polyoxyethylene sorbitan monooleate.
An adjuvant composition as claimed in claim 41 wherein the polyoxyethylene

sorbitan monooleate is selected from the group comprising: Polysorbate® 80 or
Tween® 80.
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