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final lots is easier than investigating the characteristics of the filter, particularly if the filter is part of

an apparatus that is being maintained in GMP conditions, and so a squalene assay simplifies the

25  quality control of oil-in-water emulsions.

Thus the invention provides a quality control test method for an oil-in-water emulsion adjuvant,
wherein the adjuvant comprises squalene, and wherein the method comprises a step of comparing the
actual squalene content of the adjuvant to a standard squalene content. If the actual squalene content
differs from the standard content then there has been a production failure and so the adjuvant fails the
30  quality control test; if the actual content is acceptable, however, the adjuvant passes the quality

control test and can be used for vaccine manufacture.

The invention also provides a process for manufacturing an oil-in-water emulsion adjuvant,
comprising the steps of: (i) preparing a submicron oil-in-water emulsion using known amounts of an
aqucous carrier, a surfactant and squalene; (ii) subjecting the emulsion to filter sterilization, to

35  provide a sterilized emulsion; and (iii) measuring the squalene content of the sterilized emulsion. The
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The testing method
The methods of the invention are used with oil-in-water emulsion adjuvants that include squalene,
30 and involve measuring the squalene content of either (i) the adjuvant itself, and/or (ii) a vaccine

composition that includes the adjuvant in admixture with an antigen.

Various squalene assays arc known in the art. For example, reference 6 discloses a quantitative
colorimetric assay for squalene. Reference 7 discloses a high-temperature gas chromatography flame
ionization detection method for quantification of squalene in the presence of free fatty acids, free
35 sterols and acylglycerol molecular species. Reference 8 discloses a validated assay using high

performance liquid chromatography with ultraviolet detection, with a limit of detection of 140 parts
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The standard content may be a precise figure or may be a range. For instance, it may be an absolute

amount with an acceptable percentage deviation e.g. £10%, +5%, etc. A measured content can then

30  be compared to a standard content range and, if it falls outside the range, the assay is failed. Typical
absolute standard squalene contents for oil-in-water emulsion adjuvants may be, for instance,
between 40-45mg/ml (e.g. 43mg/ml), between 36-42mg/ml {(e.g. 39mg/ml), between 20-25mg/ml
(e.g. 21.5mg/ml), between 18-21mg/ml (e.g. 19.5mg/ml), erc.

In accordance with normal statistical standards, squalene content will typically be measured for
35  several samples in order to minimise the effects of experimental deviation. Thus the invention may

involve a comparison of an average value against the standard content.
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take several forms e.g. different salts and/or isomers. Salts include organic salts, such as succinate,

acetate, nicotinate, efc. D-o-tocopherol and DL-a-tocopherol can both be used. A preferred

30  a-tocopherol is DL-a-tocopherol. If a salt of this tocopherol is to be used, the preferred salt is the

succinate.

In addition to the presence of squalene (and, optionally, one or more further other oils), the emulsion
includes an aqueous phase and a surfactant. The surfactant is preferably biodegradable
(metabolisable) and biocompatible. Surfactants can be classified by their ‘HLB’
35  (hydrophile/lipophile balance). Preferred surfactants of the invention have a HLB of at least 10,
preferably at least 15, and more preferably at least 16. The invention can be used with surfactants

including, but not limited to: the polyoxyethylene sorbitan esters surfactants (commonly referred to
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such as pol rbitan Tween 8 and
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e aqueous

mul si on_i s f, b e.
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t han 220@he aqueoys phdse ofithaemylsion &f pefembly baferedey. phasphite beffidgdsabimd to filter
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diameters can easily be achieved with a microfluidiser to provide stable emulsions. Droplets with a

—

25  size less than 220nm are particularly preferred, as they can be subjected to filter sterilization.
Emulsions in which at least 0% by number of the droplets have a diameter in the range of 50-200nm

are particularly useful..

Specific oil-in-water emulsion adjuvants that contain squalene and can be tested by the methods of

the invention include, but are not limited to:

30 * A submicron emulsion of squalene, Tween 80, and Span 85. The composition of the emulsion
by volume can be about 5% squalene, about 0.5% polysorbate 80 and about 0.5% Span 85. In
weight terms, these amounts become 4.3% squalene, 0.5% polysorbate 80 and 0.48% Span 85.
This adjuvant is known as ‘MF59’. The MF59 emulsion advantageously includes citrate ions

e.g. 10mM sodium citrate buffer.

35 e An emulsion of squalene, a tocopherol, and Tween 80. The emulsion may include phosphate

buffered saline. 1t may also include Span 85 (e.g. at 1%) and/or lecithin. These emulsions may
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Specific oil-in-water emul sion adjuvants that contain squal ene and can be
tested by the nethods of the invention include, but are not limted to: 30
A subm cron emul si on of squal ene, Tween 80, and Span 85. The conposition of
t he emul si on vol une can be about 5% squal ene, about 0.5% pol ysorbate 80
and about 0"%%"%&%?16385 In weight terms, these amountsPEBERAEIMIRY,
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enul si on con@ Sulii E;ds Eﬂ’ﬁ%ﬁhé 184 "hol ysorbate (e.g. pol ysorbate 80), a Triton
det ergent eAﬂemuéé %xmg%qwaf 9@5&@ HaR9PP ']ﬁ)ﬂ)gbrbﬁt% -89), aAitch deRARANE/O!

succi nat e) he emJ SI1 0 ese hr €e conp onents at a massS ratio
of abdut 75: 1’11t011@< 1Q0) gnd ?swghfrwl e %%quam}@r%@uccmf@) g/ smulsion; meyningdude oo
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i ncl ude any @éf utlgp_‘_ﬁ)]; tnﬁﬁe co i from.antjgens. The ermt5 n may
al so incl ude 4] ang ?P 5"0 YT RPN tHese SsHtations shey

@S21. The aqmaodsax@haﬂﬁbmim of ?rfésa:mﬂipandmsaﬁq@:hmmhat Thdtinfldon maydslseincihdd zon
conprising s n us,sal ye | k h

hydr ophilic %gnl g‘n:ﬁée %[Bulflgcsgﬁtalsf’emcgmﬁﬁo a@oxyeﬁ% %/e?g%( @? @ueefnyss?hg%errg

et he2 and acontayds Webmhlsteduffemi oni ¢ surfact ant (e g a sorbitan ester or
manni de ester, such as sorhitan  nonol eate or he enylsign is

preferabl y t ARSI COMBIEng, Sayalne.n R aaveor%aﬁgkve o% E@Y%ﬁye Kengialkyh eBst et s
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hydrophobic nonionic surfactant (e.g. a sorbitan ester or mannide ester, such as sorbitan

de

monoleate or ‘Span 80’). The emulsion is preferably thermoreversible and/or has at least 90%
25 of the oil droplets (by volume) with a size less than 200 nm [15}. The emulsion may also
include one or more of: alditol; a cryoprotective agent (e.g. a sugar, such as dodecylmaltoside
and/or sucrose); and/or an alkylpolyglycoside. It may also include a TLR4 agonist, such as one
whose chemical structure does not include a sugar ring [16]. Such emulsions may be

lyophilized.

30 e An emulsion of squalene, poloxamer 105 and Abil-Care [17]. The final concentration (weight)
of these components in adjuvanted vaccines are 5% squalene, 4% poloxamer 105 {pluronic
polyol) and 2% Abil-Care 85 (Bis-PEG/PPG-16/16 PEG/PPG-16/16 dimethicone;

caprylic/capric triglycenide).

The antigen

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

provide an adjuvant effect for an antigen that has been separately administered to the patient), it is
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I nclude one or nore of alditol; a cryoprotective agent (e.g. a sugar, such
as dodecyl nal t oside and/or sucrose); and/or an al kyl pol ygl ycoside. It may
al so include a TLR4 agoni st, such as one whose chem cal structure does not
i nclude a su ng [16]. Such emul sions may be |yophilized. 30 An

emul si on of’“gﬂ’ﬂﬁ?séﬁg pol oxaner 105 and Abil-Care [17]. PORHEB0ITMaI2
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pneunoni ae, cobact erl umd'éﬂwercul osi s, Bacil héﬁs ant hr ces @St ei.n Barr

Vi rus, hurrana"p'&%%"lat e vacqipg g cmpnse Whiele yiqng gvmf’ﬁe PUREHEA ¢ ake
the form of aurfate/ @ntigens! (inoluding heaﬁgglhﬁﬁhemdviu&mly, Mermcludxﬂglrreafatnuudﬁsqd

buri Tied " suriubds aiERRAS e PRty PR R RS AD ThE ekt ay B

i ncl Ui ng neanydwmagghatig subtyipaf deteeﬂad&romnﬂl gﬂ;gﬂcgﬂ M5 Sid6, 047, pe HONHEY HI, t he
form of Vi rogomensI AR sy Bufy8M AR oy i Goclihialiye) BOIPARIoH o @ sptit voe,
H S and/or H.@. OT‘V&Eﬁl#@enwlquﬁgtrwemalﬁdmggﬂeggm AT endlorpfivaspaB visusg The, 2,

3, 4 or norehfidi uw.aawbé y%a%ﬁmaﬁamlamalrw}l Hage beth| Jbeea bh riverddSpemdtigd OF
I nfluenza B virus. The | uenza virus may reassortant strai and may

have been ob€Hmifugs ke r]@\/?éﬂ s eIy Ae VIS maYéE%‘l‘ﬁeq‘lP@sor[réorﬁ 4_ssEenisTHpm 3 he

Vi rugomy i nalm@smﬁxsqtypmn;eﬁ%@&gmmwmmm ﬁlﬂQﬂlCM}?Bﬁ@M&@gﬁErﬂtbching
(typically 6_.segnents from

fr.o 8/ 34 i-th the HA.and N se ts
YRt ne sePSIR A vafing sirhincha fgdisgpn e vinkes oy 3t o BEEOTE St e o
t he ant i gensbeca@own bitheg b wgesd.phanbrpmmated en éggsigor carbl yalhae. S¥hdre ellbgpdfere ior on
cell culture, C : : Wirr . ically
cell cul t Ur Gueed MBI GiioEbdrafe Wl 1%%3“%5&%%%%?&@5@@{.46, SRRSE MBEKERD; 958!
BHK; Vero; MRC 5; PER C6; WI-38; etc.. Preferred mammalian cell lines for growing
25 influenza viruses include: MDCK cells [24-27], derived from Madin Darby canine kidney;

Vero cells [28-30], derived from African green monkey (Cercopithecus aethiops) kidney; or

PER.C6 cells [31], derived from human embryonic retinoblasts. These cell lines are widely
available e.g. from the American Type Cell Culture (ATCC) collection [32], from the Coriell
Cell Repositories [33], or from the European Collection of Cell Cultures (ECACC). For
30 example, the ATCC supplies various different Vero cells under catalog numbers CCL-81,
CCL-81.2, CRL-1586 and CRL-1587, and it supplies MDCK cells under catalog number
CCL-34. PER.C6 is available from the ECACC under deposit number 96022940. As a
less-preferred alternative to mammalian cell lines, virus can be grown on avian cell lines [e.g.
refs. 34-36], including cell lines derived from ducks (e.g. duck retina) or hens e.g. chicken
35 embryo fibroblasts (CEF), etc. Where virus has been grown on a mammalian cell line then the
composition will advantageously be free from egg proteins {e.g. ovalbumin and ovomucoid)

and from chicken DNA, thereby reducing allergenicity.
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BHK; Vero; MRC-5; PER C6; W-38; etc.. Preferred manmalian cell lines for
growi ng 25 influenza viruses include: MDCK cells [24-27], derived from Madi n
Dar by cani ne kidney; Veto cells [28-30], derived from African green nonkey
(Cercopi thecus aethiops) kidney; or PER C6 cells [31], derived from hunman
enbryonic retinobl asts. These cell lines are widely available e.g. fromthe
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Shen i nad HEge sk it peaR by Prfed fiv fuinhly Yot BE G
Ac- MIB- 1 (asmambrand glkeopaaéialgDo isqirefarse))to asecIbfroran HBp2Askdie (‘pRMagtigdn). Ths e
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yield a mad UHBmE®SapABndRiréCdntlodhs QUEVY) Preféie@ HPWar@igers T6r use Wit Mg i@VenBbd #¥s t he
protein to bEl %Qfsl?cf‘ rb?o(?eirlxsr,] wﬁn?clhuct:)alneas];é)ngbqé to form structures known as virus-like particles
(VLPs). The VLPs can be produced by recombinant expression of L1 in yeast cells (e.g. in
S.cerevisiae) or in insect cells (e.g. in Spodoptera cells, such as S.frugiperda, or in Drosophila
25 cells). For yeast cells, plasmid vectors can carry the L1 gene(s); for insect cells, baculovirus
vectors can carry the LI gene(s). More preferably, the composition includes L1 VLPs from
both HPV-16 and HPV-I8 strains. This bivalent combination has been shown to be highly
effective [40]. In addition to HPV-16 and HPV-18 strains, it is also possible to include L1
VLPs from HPV-6 and HPV-11 strains. The use of oncogenic HPV strains is also possible. A

30 vaccine may include between 20-60ug/ml (e.g. about 40pg/ml) of L1 per HPV strain.

» Anthrax antigens. Anthrax is caused by Bacillus anthracis. Suitable B.anthracis antigens
include A-components (lethal factor (LF) and edema factor (EF)), both of which can share a
common B-component known as protective antigen (PA). The antigens may optionally be

detoxified. Further details can be found in references 41 to 43].



Human panil |l omavirus antigens (HPV). Preferred HPV antigens for use with the
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of 20- 45 fgl(ﬁ' 01t<]._ Q&rfalé? eanf?ée}p'iaéﬁgg g{ler e?ﬁa?rmél &l ?Lnda }ﬁgﬂss of

sel f - asse articulate tormi nown I n the art

the i nvehw{?nn@t r they anay\ipalwde e taminal fegien of Gﬁ%ﬁbue Bmjsallyseot dnclyding the

surfage apdii9eRiRAeids rbRlEE @h@ﬂ%ﬁ Pt ek ffle, 1R3h¥enfioH @by Yse twﬁﬁgentmewy b al

surface antigen is HBsAg, the ete{J Io ous antl&% ?/hx‘ffro

Pl asmodi B 50 which cppiaing, mlars# BYHRRP ainal of Bofeamy Sérqfaé"sdfolatc of

Pl asnodi ga/ayatm. (afitot &bdse2 10ty 398t wmemsncludes 19 NANP repeats and the T cell epitope
region at amino acids 367 to 390), fused to the N-terminus of HBsAg by four amino acids of the
preS2 portion of HBsAg. The sequence of RTS can thus contain: (i) a N-terminus methionine

30  residue; (ii) Met-Ala-Pro; (iii) 189 amino acids corresponding either to amino acids 210-398 of CS

protein from P falciparum 7G8 or to amino acids 207-395 of CS protein from P.falciparum NF54;
{(iv) Arg or Gly; (v) Pro-Val-Thr-Asn from hepatitis B Pre-S2 protein; and (vi) HBsAg.

The vaccine

Emulsion adjuvants that have been tested by the methods of the invention can be used to manufacture
35  vaccines. As mentioned above, mixing and emulsion and antigen may take place extemporaneously,

at the time of use, or can take place during vaccine manufacture. The methods of the invention can be

applied when making both types of vaccine. For a pre-mixed vaccine, the method can be performed

9.



for maki ng HBsAg hybrids include envel ope gl ycoprotein gpl20 or antigenic

fragnments thereof [44]. Suitable P.falciparumantigens for maki ng HBsAg

hybrids may be based on a subunit of the circunsporozoite surface antigen
the may include between 3 and 20 repeats of its NANP notif,

and/or thegv'%’é't)ﬂf ¥tBude the C-terninal region of CSP (bBETABRTOM2Y not

i ncl udi n@nmtteadﬁﬁaﬁtlbeﬁte il R nARed Wit aritigen, faﬁc%p.tésﬁ bEpbredriied after nm'?ﬁg B aRing, the
i nventio use he ant.i gen kno i ch contains | ar ge,

porti on alp IYfoRg?! Eiingspn waiﬁrﬂe%@& stlf andlar fisbutcg. Bpr & vatcine
P.fal ci paﬁpyﬁu( ﬁnrmﬂanm € extempblbheb g, hbiinethod Will begRForkRd NANR ddppadprorand t he
T cell eplto no.acids 367 to 390), fused to the N-term nus

of HBsAg BCka “ré%]ﬁtcgg%%“avg%ﬁmﬁcﬂe preS2 portion of HBsAg. The sequence of
RTS t (L]

cgn Bﬂ”? ?t?e%cs%l (SEBQL llﬁrﬁcﬁnd}l_ &ﬁlggt%géfarngg& tWagtn J‘nn)g ll%:?lﬁl%eas b.glll!tgf n{)r%%els% éte% of
210 398 ofmaRg thy asliwiant withomn mtigen. &ma@mﬂl@ lbmax includs mBurther siep ofPackag@ibg of CS
protein ftl( v aﬁt?ttS'aﬂ@fdérE' B d)onédt Yc)g'_iﬁﬁlgwﬁ{ ef (\.Iam]POElg‘ltvF“CSJ Hlﬂ'ﬁlﬁjssﬂ:\?g rom

hepati ti s rotein; . The l{§aCC| ne Emul sion ants
t hat havé”'%é%’ﬁ“lt'égftlé@cl?ylyt’ﬁ@e ﬁﬁt“ﬁ’a s gss eﬂ"fﬂ)@ﬁf’ﬂ%‘ﬂ t¥hn be used to

manuf act yr e aCC|nes ntion bove, nd emyl si on
anti gen ﬁ%ﬁmdak f)tnaeeowf@swgﬁ ?Fel??ﬁ'gt’?ﬂ% ongsina é *fuﬂag vvaatoré%a'%ke
pl aceodu wad&glevemlmntratnumlaetpuffmnemﬁ thi®$anplts af the belklwm &8 phdkagedaiito d6ses

lied wh Ki both t . F ~m xed
mothod ¢ ARTHE TRepRalenatres W GRIBoeoEis 5 Trisch pRiB 64 Asomotog b iVl v ant
bef or e i extrasting x sanpi¢ frhmambulkedipvaandésting itat sampldoss geserfbed mbaleairtdethenpiifthag,
d . .
Sgl eVZﬁﬁ'f dfgﬁ?és ugeatt%s?te&rrﬂﬁﬂg thit SRk b&lﬁ?&: aﬂx% (f?%hgtan e@mp&}séseéf‘?ﬁesrﬂﬂeé or

vaccl ne sup
exterrpor&hlébmthﬁn#ﬁgﬂ‘acﬁénmmdﬁflsﬂeW%éﬁﬁ@ﬂh@d on the adjuvant prior to
packaging it in a kit together with antigen. 5 Thus a method of the

i nveddio %Pléﬂﬁﬂat“é% gr@bodimer, 4, pgthed ﬁﬁghe.lwemtﬂalen@y IYP IV ¢ s irprtige @ sample diomos

?dmt )ril ng btutteadﬁ?hﬁtveﬁﬁngwmhsmlamt |d9ﬁﬂbedA§oo£ﬂé\ zﬂaﬁt(tﬁfmaf Hiéeian![ple ﬁ@éés'tﬁlﬁteb’tde a
ur er step.o packKa LNtQg . a Ki as.a KXi conponen
t oget her eW"‘FH“gde qugféﬂtqbﬁwg’bﬁ‘gh‘{m ﬁ’@g‘é"gfvﬂtht%rd°§°§85§1t‘gw || usually take

pl ace on I of t e ad uvan passed ,t qua contr test .. Methods

Phe Fnvell Parir FieHuttd Rbodiaen L pRea S 0y pf dtsfe: sFPcond ¥ WK v
or admi xdégm allﬁllk/ajg:uylanttetes@gahaittsgmldams deskribwid labovepandahdng if thckampletpassss tiaatcptl e,

and e I t

qual 10y Sl o BB ROR: bfhan8E R apiE i borh e RE IR U PR AEve] P
extract i pgerapHIePEsSe.r om a bul k adj uvant; testing that sanpl e as descri bed

above; and then, if the sanple passes the test, conhining that bul k vmth a
bul k mi xR durrer alimagiye embprimentos aethod of fhe Wysatign may| pelYes fxiaglng #gample

extract eﬂoalrhotaumaﬁtﬁageefafnﬁ nS@H@djanM Qéstifld Ght salple] Bhleschbed 4bodd) and thex, iathé Ve
enbodi nent, a net ntﬂégsf e inv xtracting a sarrpl e from
i

a bul k SRleRATEs eﬁ‘@“f‘ ’t‘“"s‘[o]?ﬁ? fg’mn}ggbﬂggt{’m‘rﬁ&fpéﬁl@g@g and then, if the

sa npk passes,the te t| ng uni.t dos k, adjuvant .for
i Xi § i}?un ’Tﬂﬁef'za 4 ggceclsn’e% f L oses 0f villide G2 ypxca tgrpigrdxz%l‘l AGLANAL
hemagglutinin (HA) content, typtcally mcasured by SRID. Existing vaccines typlcally contain about

15ug of HA per strain, although lower doses can be used, particularly when using an adjuvant.
Fractional doses such as 'z (i.e. 7.5ng HA per strain}, % and '/s have been used [50,51], as have
higher doses (e.g. 3x or 9x doses [52,53]). Thus vaccines may include between 0.1 and 150ug of HA
30  per influenza strain, preferably between 0.1 and 50ug e.g. 0.1-20pug, 0.1-15pg, 0.1-10pg, 0.1-7.5ug,
0.5-5ug, etc. Particular doses includc e.g. about 15, about 10, about 7.5, about 5, about 3.8, about 1.9,

about 1.5, efc. per strain.

Overall, therefore, the invention can be used when preparing mixed vaccines or when preparing kits
including antigen and adjuvant ready for mixing. Where mixing takes place during manufacture then
35  the volumes of bulk antigen and adjuvant that are mixed will typically be greater than | liter e.g. >5

liters, >10 liters, >20 liters, >50 litcrs, efe. Where mixing takes place at the point of use then the

-10-



In a further alternative enbodi nent, a nethod of the invention may invol ve:
extracting a sanple froma bulk adjuvant; testing that sanple, as described
above; and then, if the sanple passes the test, 20 extracting unit doses
fromthe bul k adjuvant for packaging as kit conponents, as descri bed above,
for extenpd! MEKYE3use. In a further alternative enbodPREM200740432% hod of

th;a i NvVendluaes nﬁyaﬂenmt;d/@tm Qyj:li({aﬁ?:bbrkﬁiaﬂersﬂiﬂi{”l emﬂﬁlrt&n&b gtdmld;dﬂ mo&hmreoﬁm f
antl gen estln a ri.pe en, i
Phe 9on 2P af Sl Y 1 B {o0Ek it Bl o Bioian iy SR 1P B iqman eSSt & 1 or
packagi neplutda té-de mmefdl :weslmatamead:lyllrie(g,g tetweendD B¢ and 1: IViq pefarsblpbaweenpl.@al | y

standardh@plgy ang %%ratbg, beﬂ&fé?%ﬂz | n| Olﬁlfgorﬁiegent ]dlt#(ﬁlscﬁgwé(r rreasured

by SKI D sti’ng vacc nes y. cont al n per St & n,
aI t ho®ighexcewent adigws O EXPRSS u&remigerpaa)t bmbtamyemmmxcm rvnlgnn f aulj eowgpnbent

Fracti onal | rALN d 1/ g have
been use%u[s‘gjgﬁ]g% w‘” a%%éﬂyt{eshg?stgggeséﬁZW%Zﬂ ﬁrl gﬁld%;a%ﬂ‘[ 52,53]). Thus

vacci neswiR dnfl ntu;l.a wﬁ%& sLtedlﬁls 9&% 3 vAfhin 4 B, [t
preferably betw%éen aﬁl o 5g, flSﬁﬁndl t%%@pgﬁscfn

0.5-5g, SPaatfnn Fi“gl Oa#erd'smglr Eﬂﬂ'ct}“é sgpar%ms&en be acfaw&ﬁﬂn YeyIoUs, fFgt For 5
aﬁout 5, ingtasus] thd cémponbats inad b91bn seﬁbﬂghoﬁlal.ﬁars lich- as Pialls. The edntents@f ewarbibls canvm

t her ore, venti o an e use e r|n C|ne ofr. en
oS0 rfien by Bitefl Wi nfeded B8R, ety VR SPuBNS B ons M o Bt S G Sl

m Xi ng t alkksr hyl sapaately renngyimgethe donhts o€bdtinetals aBbmixieg therh urm&ud)f:odmnhdn anti gen

and adjuvant that are mxed will typically be greater than 1 liter e.g. >5
liters, MDpreferred arrang@rferit, aneof the kB@omponents is intacsyrikiecand the othergs inakmstapknce at

the poi nfyRfas gﬁalf’rﬁ%nsyhhgeaﬁn% W& ?ﬁﬁo%l&ﬁﬁéﬁlefg(nﬁ?f@z n@teéS‘ZIﬁl% th%g%gﬁg@s

that are m xe ly be s | er ter e.
<0.5ml, <@taigeq for mévnam theaniziyge cap then be ithdrawin inde; ke syringp. sThss%ﬁd coaients of

subs{ snt !h@lsﬂﬂrmg,@@ﬁﬁtheryw AdiRSsterkd maﬁhmyﬁealyamrohg%e“smru& h&Blet Packiag Ghexed
i.e. substantiall e..g. betwe ;1 and 1:1 prefe b bet ween
1.05:1 SAwepogentin %%?“ “H’g“r“‘é ’E“F@E&BT‘% %??P%‘éﬁ“l“ge% Pi‘“‘-&ﬁﬁ“ﬁ‘l i“"B‘QB) I n
sone enbpdi ver CESS of adj uvant xcess 0 en
ay be. L DetroE, Bieirva Argrasen, e ThE KircoBimaRab Redoedte: HICER SRl 820
wi | | gensnelsygngse gat dudabamber Syringe,. sgch athosb discipsed ulrcfer&c&s 54>6Il d¢. Whenthe et C.
Viher e an%;nqge,sa o Bl Blbng Yt U 800 B AL SR RSRE Bkl

kit, the physi c epar a er wt he Kkit, an thIS
sepaP@t i mmeéalﬂnwaammeewaldis ﬂlﬂ\ﬂaﬂ foussseprryts mipipg step pdhedineof ushie conponent s

may be in separate_containers, such as vials. The contents of tvvo vials can
10 then Bie ponieds qhdie Maiue ddtecqmpopents sl gepggalvhall dsnincpaueoyst fopmeln, some and

addi ng thﬁﬂfgérﬁbntshec&m%m (wpahllytﬁéaxmgcrs@mfoa&rﬂayhei ﬂﬁﬁmemﬂmﬂm déﬂiﬁbﬁﬂi)%‘ of
both vials, and m xin é{ hi.rd, cont ai ner r ef err gﬁ? errent

one of & Rk b Bl fmy, vl tnh g0 iamapheat Beife  fauous
such as eompoaénts ceh e Ryixddrig erdeain réxetivseatiie §1§.cgmpovehiend gheead lag)eotocampastidn | t S

cont con talr for hen be
W th avmf”cl’rfln ‘"‘Srﬁ‘mg P %leggwﬁglh%%é%%?m& en'[ll gtygggl% enﬁca%sc‘xrrylﬁwg%g%gﬁ&%en be
admi ni st thamd sytings. Ba@d eommncqmnnxalidcyldc lstabiliggrs such ey lastase,i suerospeerdhannitflagki ng

one well as mixtures thereof e.g. lactose/sucrose mixtures, sucrose/mannitol mixtures, efc. One possible

arrangement uses an aqueous emulsion component in a pre-filled syringe and a lyophilised antigen

component in a vial.

30 If vaccines contain components in addition to the adjuvant and the antigen then these further
components may be included in one these two kit components, or may be part of a third kit

component.

Suitable containers for mixed vaccines of the invention, or for individual kit components, include

vials and disposable syringes. These containers should be sterile.

35  Where a composition/component is Iocated in a vial, the vial is preferably made of a glass or plastic

material. The vial is preferably sterilized before the composition is added to it. To avoid problems
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conmponent in a syringe elimnates the need for using a separate syringe for
patient adm nistration. In another preferred arrangenent, the two kit
conponents are held together but separately in the sane syringe e.g. a
dual - chanbe‘; ?%%{3?63 such as those disclosed in references 54-61 etc. Wen
the syringe ated (e.g. during administration toPQT/BHYE442?t hen t he

cont ent s with ldtdxesehaltiveqfatiehs; vinlsodre preféfhblyl sesled with b $aték-frN@HFE bndOhidenct e need
for a sep; ratell ')ﬁi ng step .at tP % L use. he content of .t he .vari ous
(1 oomonith B fhokedifl RERUTS plefified, 1E vl mh iolde S siiele el yiomey il Btant s

a corrponemtudé tppi thad dne dose (acimuiltlose’ vty ¢ loses tPneferrddhvials tdeanaaleof solartess
corrponen% indry form(e.g. in a lyophilised form, with the other
corrponen f)el ng in aqueous form The two conponents can be m xed in order

to react izwahi@al e d6 %Wﬂﬂ&%c[k?mﬂlg? : Se?ﬂ SHida s }?&l b I%rtﬁamfo%e

adm ni stration toa I"ent nent ty | Ca
| ocat ed 6i#Ps HE goenjs f| the syrines canthqaﬁpeé!e%wq thgtélal @demmn@rw@hwdynatml ude

st abi | i Z@efeiny i tAS coridéitOsiCthe S14E EASR ﬁfno{?@ﬂﬂﬁbﬁ Q{w tiSsyringd. |A MRS reMlo¥A1UraRe

t her eof e. actéﬁéejls §tr§rgfﬁe m Xt u&jegtbg?s% se/ manni tol m xtures, etc. One
possi bl eSYThgs K & FEnGer |34 ¢ coBmweYiemean; by admigyistered o2 g
syringe pmémaThyea;phnsIptefadbmmtdageﬁnsmwmrmmomnmh\maalme 20l drfcovérQfak REBe
cont bn t he adj uvant and the antigen then these

ts in addition t
furt rem(rg’lr‘)?p %fg‘eﬁ%caﬂe’eaﬁcgfsu‘ged in one these two kit conponents, or may
b t { i i f
tﬁep?:tveﬁ{hf%n éﬂrﬁrp%?lﬁtraﬁ/?on | P:Ic}gag?lf'tﬁt@g W%n{hg' Eﬁlﬁ \Lﬁrno%fﬁ%‘%llﬁggﬁ' fes o
di sposabhesdlsyattachgbts, it, Phbengh @Gmmthmlemmedumeé wéthithecsyriggs fphassemtdy and

conposi t {QNEFRYREER ard ﬁrefeﬁ’@@t 16t B eauge gl mcht @ﬁ%aag@hna §189ﬁéﬁf2%r%9#eyn£@i of a

glass or plastic materi al he vi al qu era sterilized oret
conposi t PEHYPical yinegs may be Provéectawh aeebta% belsrgn which thgdobmyyhen gibignsa scason

PCT/ 1 8206t &P1id8 dedetdd ﬂh@éo@i@nﬁeﬁt@l Hel pr‘ﬁteﬂatblfaﬂl‘itﬁte rddord ﬁeeﬁﬁtF THegh@izabih theseal ed
and t he absence of tex in,a

th | at f k
o | al G eI AR & RapH d pikag T PLAsRE” o A apeelialy PRRET gy, ¢
may i nchspitgtionDTe dyfiages oy hzlosela(ta rubliek tapchmefer pMngdr)DEpcgablé.@yrdg&&Sntain a
pr e or ool 83 oL SRR Sl GR Wil L3Ry B3 o b b e SR By

a Luer 10 € can nSer i néo the
cap, thea n@dteemtdshmtip ¢apas wyferaubbfenaﬂarmf bbuteb«p@iet dﬂthr: ayronge hrd ndedle a(eepagkag@do

recopgt i i I
Con B | Easicl ATl hABH FRERMLS, such WEl b nRBE i BRREERGE L BOGOK T |
vial, a makgedurdshthe Hade nsme] FtPaIere -and the conposition can be administered

to a pat| ent. The cap is preferably located inside a s or- cover, _such
that t heCamainerymay b gnar IFEQstotsgo E%OF%YRS%‘(‘F Set"ofta@l‘tat?efet‘:'éﬁy o Ahifsiens Fera s s e

Where a meaiesd §yhﬂgh'o¢)ﬂﬁﬁmfgem.5rhlsdo@@lﬁkﬁﬁeda maikGhéw iy B I0RR villge.Syri nge wi | |
not normally have a needle attached to it, although a separate needl e may

be suppl Whelrewi gldss tdntaisey (¢.9 giesyfinge che svét)os ysed,thien it BerefSiaddab ysaneautaber made
Pref 867 eflom kbR AS519R WlRer ohin'fGT: £3 BAMPEand 5/ 8-1nch 25-gauge needl es

A kit or composition may be packaged (e.g. in the same box) with a leaflet including details of the
vaccine e.g. instructions for administration, details of the antigens within the vaccine, etc. The
instructions may also contain warnings e.g. to keep a solution of adrenaline readily available in case

of anaphylactic reaction following vaccination, efc.

30  Pharmaceutical compositions
Compositions made using the methods of the invention are pharmaceutically acceptable. They may
include components in addition to the antigen and adjuvant e.g. they will typically include one or
more pharmaceutical carrier(s) and/or excipient(s). A thorough discussion of such componénts is

available in reference 62.
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are typical. Syringes may be provided with peel-off |abcls on which the | ot
nunber, influenza season 15 and expiration date of the contents may be
printed, to facilitate record keeping. The plunger in the syringe
preferably pper to prevent the plunger from being accidentally
removed dufin Oﬁﬁggr ation. The syringes may have a | at BxU/P#BH&P4%%p and/ or

pl ijlnger. ThE sqaml I h'hbxﬂnﬁy [jchl@é@re@@?dti&b@sluah a§ﬁ1ﬂﬁie€haﬂ_§}$p}&ﬁ0m@l@ﬁd&6t isBﬂﬁ?ﬁad[i nge
Wi genera e atip.cap to seal the tip, prjor.to.attachnent, of .
necdl e, g??ﬂevf%gm?%ﬁ VEspe isg"@‘f%‘? sélpiﬁ%\?n’frgﬁeeﬁ’%’? (g Gﬁﬁ??‘“ ?"l?ﬂB@rm.ml“Palt‘T'f’é ri nge
and needk.g. thivmepalefkea|6364] 0V eeipey @h@iningtioewerduneara el mefesedyr ef erably fitted
with a butyl rubber shield. Preferred syringes are those nmarketed under the
trade nafe comigh-tonidity;TiviCprefeaicd de dnciraly afwhysielogied salo, whivws a shdilh-salbs¥pdingt une
e.g. to AN : [ i ni ng
2 0 ot dage MaERiCRUEHEL ploh o ety o thicch 130826 g, Bt BE waeRly?

cont ai nePe @Eesgt” igclyde ppigesivsy chlogide| yotgssiugsdihydregeanphosphate, dissdivm phesphattise a
cont ai nepehyBde, mdgheditrd RhIBril) EASMicEREEe, Okass rather than froma soda line
glass. A kit or conposition my be packaged (e.g. in the sanme box) with a

| gaf | et Combosstiong wikkteandrallyohave i osvridtalitynef B%tgeeni PO0L ri03in/l@Ngndf 400 mOsm/kg,

adm ni strat.l et ai t he antigens withi €. yaccine, etc.

i nstruct P‘gﬁéa%quﬁ?egoﬁ@éﬁ{)gf ﬁP‘ﬂ@"gl? 8. pr?‘%”&@efﬂﬁév '@fﬂ @Fifﬂﬁ%e(?f zg(g?bonal i ne
readi®y asmikgblOsmblalityalsss previowlyalxen| reppiried noe &c hianvenarf ahpaotvon gpainacansedaly on,
etc. 30 I [ o] It i ng the nethods of
the i nveg{l?%%%g]ﬁgg]b%gkﬁglgﬁgﬁﬁ%lgn?&? ‘5"?3@%?3 qe%e?@@ﬁ%}%ﬁ%@c%i ncl ude conponents
in addit} . i ] tr 8 G Vi W i i ide one
o mor CoReRicht e il A8 Gne B IHIER) Tyicdt ltSRndthds o wRpRRL %%fgh@*”é’

di scussi bffesia bopinbuifsrssnesinate budter; a\nigtifiap bullar;pr a sitefecvéler. Baffers will gpjcally

2008/ 056853 ciRdeh/ih BEBDMRPA42Y The conposition may include preservatives such
as thiomersal or 2-phenoxyethanol. It is preferred, however, that the

vaccimeI FheopH df zbﬁmﬁﬁbbiﬁbxﬁ?il; @dnbml% begenfaéeamo(dnd@.l, hetBSore tasicallp GétWedn AB BRI | al
material , .e.g, .thi r -f.ree B4] . Vacci nes contai ni ng ng rcury are
Tor 6 pr et QFESheves YR o ATGRIeEs Qe yenbes G e PREE e adgeing dle
physi ol opH ofithe palk tvacciw phos packagidg.um salt. Sodium 5 chloride (NaCl) is
preferred, which may be present at between | and 20 ng/nl. Qther salts that
may be Phesmpositiorcisiueferpbly stesilesithe héropositien isprefasblynongiytoganio ggncophdnihat e,
di sodi um, : ygr NRERGS i Ck hde, C.
Conposi ti g@\%ﬁ ?f'tgggﬂ@?hﬁlflgnﬁg\ge an ojsH%]I dg{g{;’?{?ﬁg}?c%{eé? ﬂ\}\{ee%m%{])lprgr{fg%fkgﬁéand
400 Asneamposition ispesiasly slyienWgen 240- 360 msm kg, and will nore preferably

fall within the range of 290-310 . 10 mOsmikg. Qsnpl ality has previoys been
r epor t ed [ Mo EOPRPSHY @%n‘“Flﬁg“a&"’teﬁ‘ﬁl é‘éi "nS’B% é‘gﬂ’%?“t“’(}’aerc ét'i“i‘ﬁg[ ‘Bﬁf’,“hl UJB'%/
keepi ng malpleaininhynisatodsE.6 4 amglkidoss’ RR) €Tk Hadlesen pf efpeésendiiveGanperairéd ans may

i ncl ude ong. or nore buffers. Typical buffers include: a phosphate buffer; a
Tris bufPPRHOSeRIAREEMENS, it for:~a succinate buffer; a histidine buffer; or a

citrate QHJCEH%E, arel%%iga‘flgsadn\'\ﬁlliétergé/ B & g!)s.lage volume of about 0.5ml, although a half dose (i.e.
25  about 0.25ml) may be administered to children.

Compositions and kits are preferably stored at between 2°C and 8°C. They should not be frozen.
They should ideally be kept out of direct light.

Methods of treatment, and administration of the vaccine
The invention provides kits and compositions prepared using the methods of the invention. These are
30  suitable for administration to human patients, and the invention provides a method of raising an

immune response in a patient, comprising the step of administering such a composition to the patient.
The invention also provides these kits and compositions for use as medicaments.

The invention also provides the use of: (i) an aqueous preparation of an antigen; and (ii) an
oil-in-water emulsion adjuvant tested according to the invention, in the manufacture of a medicament

35  for raising an immune response in a patient.
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be included in the 5-20nM range. 15 The pH of a conposition will generally
be between 5.0 and 8.1, and nore typically between 6.0 and 8.0 e.g. between
6.5 and 7.5. A process of the invention nay therefore include a step of

adj usting t he bul k vaccine prior to packaging. The conposition is
pr ef er abl y%&”ﬂ%%ﬁe conposition is preferably non- pa?y&zﬁ‘?"@o@%.
cont ai ni Mhe imhukddedponadahicod by thesk nethddSdnd wearvl 1l FerRsalySnclitielan SR dy Poifbnse,

preferably .<0..1 EU per dase, The 20 conposition is preferably gluten free.
The corrp(?)é(elf?rf’ 2 S cf'Wc"r“ﬁg%dyWP%rst‘al for a single imunisation, or nay

I ncl ude |.al-f Ltiple | nisat.i on . e, “multidose' kit). The
el st or 1 FtsiioRlcan B b isferd TV el Tt ot prferrd a8 on relé oy
Vacci nes eiragusaniir dgkdtipn delgi infosthe pmwl of tegh bubethgreavadblsveutsh indbelatsulkubudous

al t hoygh; al f: k- el t
chil d?en@%@%égﬁaﬁ?ﬁlngbg% OLE?F 3@‘?@%@3&2@& %f'@%@%ﬁ%gﬁé@gﬂg “and 8C.

They showlagciR@tprifareli & ling to R YinweiQs Fhal BEALddYio RRaKEh RMrerPindHdLRCtTHET Oht .
Met hods of .t reatgen , adm. ni stration of the vaccine The i nvention

t d f
provi des PREGIEMAY, lﬁﬁﬁ%%gli Xeritld It ¥3Esroddy Suleiveys pMel 2t Yrawold o atiesst S5VEHE i on.
These ar eld. 38 pgiehtahd.}ebe‘ ﬂderl&qakniﬁ)tfe&k lofll) pleferdblBEB Yedish, 4R Foun@ (W, I3 ears
Il nvent | on rpvi S .het ho ral si,n an mune res nse In a ati ent,
Comert SRy RespliiRe pfieto featras oo, omed SHHAGENY PHADG PHHREL TSR The
i nverdi owoalescthpctoonickdls i, senddefidera paticaandgiedplo raveflmg akiwed. The Madinesarent s.
The. & v etlbl i S PP e TRl hob85s A bl P A BEOUAGRA R BbUGROT a7

anti gen; n er enul's adj uva cor di ng to the
i nventio ' f I .CAb Y i

response Teantent O UEH) BRI ol Shed B sBRTPhose K905 11943k Bihehy SRR

r esponse i apE@aryGpmuRisation fehedblg and/Arin skapsigp immypisaioryschedulen dn o switiple dase i body
I esponse schelile tHRvakbus ddsdd iy e lgivéR b itlel SamelYr BiBERANDBtes 4 B FARRIA IpkihRAgd can
be aj ni stereg i n varioys ways. The r’rP ﬁtxﬁﬁreferred I nmmunj sation route is by
nt r dfrus dupawl ?ﬂ%etm‘emsay Erige ang parepigR Boosh 61 ASEYISTRPn 8t Mare Giapretase

rout ez i l(l@ilyiud? ﬁ?bﬁﬁsﬁﬁwﬁmulaﬁyiuﬁéfﬂchi iﬁm]unblﬂgil’::ﬂllyaﬁglze [{aﬁﬁrt@&]h{l/tilﬂé dbsef 681 ,

i ntrader nal .. franscut aneous ansder tc. clnes

pr epar edt@écé% g? ﬁé’l'%&feﬁea%?eﬁgglnwegﬁp@ "goé’g uéggv ete%s’ £ f?%léﬁ “begh’lg@?ﬁt Pdvreéll(ﬂf” and
adul ts. Tbmit 6 pathkscabbutrtyedbs abas 42 tvheks, dboytd&rweeksgerc.l- 5 years ol d, 5-15 years
old, 15-55 years old, or at |least 55 years old. The patient nmay be elderly
(e.g. ?5Vageinasof dheginvention araztheyadmbsstgred fospatienth @t substangially thy saa® tyregps(e.gol d)

hospipal ijg&th iRelanRMcHica @AM RER R VIR IKShith @t RSt R 6@erdAttings] i tary
personnel, pregnant 10 wonen, the chronically ill, i mrnodeficient patients,

and peoplc’%mtergzpvel | ing abroad. The vaccines are not suitable solely for
t hese groups, however, and may be used nore generally in a popul ation.

Tr eat mentThe asmbecdiypridting? @tanpiese “seheiigh easoweld agUtichisitiagdege as cdigsbsition

Miltiple “cgio?l:l.sp%ssing;E X n?a?{ clélr?s?s? exclusively of X or may include something additional eg. X + Y.

The word “substantially” does not exclude “completely” e.g. a composition which is “substantially
25 free” from Y may be completely free from Y. Where necessary, the word “substantially” may be

omitted from the definition of the invention,
The term “about” in relation to a numerical value x means, for example, x+10%.

Unless specifically stated, a process comprising a step of mixing two or more components does not
require any specific order of mixing. Thus components can be mixed in any order. Where there are
30  three components then two components can be combined with each other, and then the combination

may be combined with the third component, efc.

Where animal (and particularly bovine) materials are used in the culture of cells, they should be
obtained from sources that are free from transmissible spongiform encaphalopathies (TSEs), and in
particular free from bovine spongiform encephalopathy (BSE). Overall, it is preferred to culture cells

35 in the total absence of animal-derived materials.
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in a primary inmunisation schedule and/or in a booster inmunisation
schedule. In a nultiple dose schedule the various doses may be given by the
sanme or different routes e.g. a parenteral prime and 15 nucosal boost, a
nmucosal pr'wBa &P%grent eral boost, etc. Adm nistration_of nore than one
dose (typi ca?(ﬁ/] doses) is particularly useful in i FHFRAFYEER |1y naive
pati ent s Whed 4 cehpoudd SseRiminiktered to/the bady 3s et afindonipssitiorethemthal easpoudd wagk

apart (e, ' t eks, about 4 weeks, about 6 weeks,
about 8 \ﬁ%@ﬁ@?%%%ﬁ?@%%@?%%%%ﬁgm weeks, etc.). Vaccines of the
inventio e 1 ni st ients at substantially the sanme tine as
(e.q. 2%‘ ‘%('r ﬁ(ﬁﬁg%ggﬁﬁnﬁm%nsul tation or visit to a healthcare

prof essi en@te)] Hol§EquiRAE LMt (BRBTTEY a valiB§ of BatBRes GORPEil-F. Wiler SKHIDFRBES
"including” as well as "consjsti n% e.g..a cos%)oa tion "conprising"” X may
consi St Ax9as e peasptable sgualens cqnfent eidisardesyanddfdi tional e.g. X + Y. The

word "substantially" does not exclude "conpletely” e.g. a conposition which
is "subsMOAPESFOR CABRYING OUT JHEANEGENTBONonpl etely free fromY. Were

1. y antjably" b itted f th fipiti f
eSS S RS, PP B Oolin B R PO Rl L0
f or exanpvesn &4 Gvdter dnfl egmtesipdler. f Thealoinporenatvenls campinaicimssnoapotsphdt provifeahst ep
£ xi ' _ ) . el ¢
i xing. | TP IR fEOTR ST LRAR 0 ORI EERACERR PSR E | ..
conpdfient ¢mMrritmte bfTes chsaniare wesamicdluidisad piabaut 00 fhae aadhthe finalrmicepfldidiseen t he

conbi nat iRfure VRY fiRGed ?Hﬁdlmntfhte;.he third conponent, etc. \Were aninal

(and particularly bovine) materials are used in the culture of cells, they

shoul ﬂ PEFhe ?ﬁﬁeﬁéqﬂﬂi@g&&oﬂ@hﬁ@gfem 59"16%5_\\&& Jg9fjn%nf f, rf]gmet Ir %Bﬁﬁﬂﬁ%d]lﬁleﬁe sq@agi f orm
encaphal opa S .. S), na.l rtlr cul ar ree rom povli ne spon r
el Sheen| Sopattgesnt wiapuAling Yotsfhcce g tafins ot 1 oFA vk BermBenalsbRfd (.

t ot al abgewnd® Wiienahe mahufateuringeapparattevasingestigatetl MMOHR0AS ML EP Gaks, it was found

PCT/ |, B20Q7 29 er C i Lni.ster t . rt of a
Comoer s Tat B HRE e 6eEs uCRIRRNA nkitc B TR ShiEThe oS8 IM 185 B304 D
pr odr ug. riBRivEideDRSAREAPPANe Gk foDEbey INGTFilkirglogeing wak alogs sesny faltheri€” otsnbus this

(mg/mM) f [ : {2l hhdd i - Thr
Covi at 1 ope Rl o3 by g Bhe oo b B Sl B e oot Y
MODES FOtReapRrotioRchaPpr.- THE | NVENTI ON | ndi vi dual lots of MF59 adj uvant (50
litres each) were prepared, by conbining sgual.ene, Span 85, . en 80, water
and ci t r At BE Pt s9palep fRyeln gk withRle dor Shiinen i verse QHesio Qlfg So¥oiabe the
desi ped hivirdl to GRp&eie fidkd diRctdf. 5% (vol ) squal ene, 0.5% (vol) pol ysorbate 80,
0.5% (vol) Span 85 and 10 10mM citrate buffer. The m xture was

m crof | ui di sed at about 700 bar, and the final mcrofluidised mxture was

filteredlttvill begilesstddd 2t fhielinvention has been described by way of example only and modifications
may be made whilst remaining within the scope and spirit of the invention.
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The target squal ene content in these MF59 |ots was 39+3ng/ M. Figure | shows
t he squal ene content of over 150 different manufacturing |lots. Three
deviations fromthe target range are apparent, | abel ed A to C V\hen t he

manuf act ur | .n tus was investigated for the "A it was
f ound 15 th’a{?m?ﬁ%%?f‘%l ter was clogged due to a failed m?%’F"é@?‘?’é?ﬂ“&%anber

and the G{KRERENCES e/mteﬂis%@wﬁr%ﬁarem&ebflhé@rp&maéb,dﬁféré}ﬁ &t arget upper I_evel
for these lots. Filter clogging was also seen lots, but this
time the{LjJaWOR0/IM837.t hat an i nappropriate fil ter type had been used, rather
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met hod ]1: or ((_i)mmp‘aﬁﬁg arsiibigiceon gl-hhmavmlflsiqmmiﬂ%mwmﬂ?mmaw ,angaqmﬂé &drfigr, t he
t (i) ._prepari s cron oilain-water, epul sion. using kno
zrrggfltg of aa%]mgaaﬁ‘goﬂélg%%lﬁng;r i Sgg eheate a?ﬁltvl\’% Watos i) Séﬂﬂ‘,zatﬁn" ?0 QWj\{%c?i ng

the emul si ateriliged edntilsions {iey measnang tre, squalerercutetheofathe stealizedi amdsi@nahs (ioh;
o oo P B Sy 6, TP B Eh o

conparing t measur e e squ
content knowap €iy ovhersineff the) comparisinnin step t(he rewsabrathias dhe isquaddne pcopiien) haeveal s

that the s Lgpkfi t . en steps (i) and
(iii), the 3 ﬁ@%}#%ﬁ?@%@%@ﬁ@ﬂb%ﬂ‘é@!}b@xﬁgdngﬁ%ﬂgﬁﬁ%{e wherei n the
adjuvant is rejected if the content measured in step (iii) differs by nore
t han +10% fihermathad elopleiant. Wirssin theraginvantdprejgcied iBthe Taateptemeasured in semiin 1,

wher ei n t heyi§GUSY Atk HARHEO%, FOROME cditNRdWPfémktepSi)a squal ene _
concentration between 2% and 8% by volume. 4. The nethod of claim 3, wherein

t he squal e content .kpnown from.step (i) is a squalene concentration
ot wean 406 BanEbEby! SBTine WHsTein U sauileyt Bt POVEromeR T Sfene
oi | -1 n-wat epn@ftthtidrobetaeinamid 8% eoveliumg. to claiml, wherein the adjuvant
conpri ses squal ene, and wherein the nethod conprises a step of
4. The method of claim 3, wherein the squalene content known from step (i) is a squalene

concentration between 4% and 6% by volume.

5. A quality control test method for an oil-in-water emulsion adjuvant according to claim 1,
wherein the adjuvant comprises squalene, and wherein the method comprises a step of

comparing the actual squalene content of the adjuvant to a standard squalene content.

6. The method of any preceding claim wherein, if the adjuvant has an acceptable squalene

content, it is combined with an antigen.

7. The method of any one of claims 1 to 5 wherein, if the adjuvant has an acceptable squalene

content, it is packaged into a kit as a kit component together with an antigen component.
8. The method of claim 7, wherein the kit components are in separate vials.
9. The method of claim 8, wherein the vials are made from a borosilicate glass.

10. The method of claim 7 or claim 8 or claim 9, wherein the adjuvant is a bulk adjuvant and, if
the adjuvant has an acceptable squalene content, the method comprises extracting unit doses

from the bulk adjuvant for packaging as kit components.

11. A quality control test method according to claim 1 for a vaccine that includes an oil-in-water
emulsion adjuvant including squalene, wherein the method comprises the steps of:
(1) comparing the actual squalene content of the adjuvant to a standard squalene content; and,

if the actual squalene content is acceptable, (ii) either preparing the vaccine by combining the
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conparing the actual squal ene content of the adjuvant to a standard squal ene
content. 6. The nethod of any preceding claimwherein, if the adjuvant has
an acceptabl e squal ene content, it is conbined with an antigen. 7. The

met hod of any one of clainms I to 5 wherein, if the adjuvant has an
accept abl e squal ene content, it is packaged into a kit as a kit conponent
together with an antigen conponent. 8. The nethod of claim7, wherein the
kit conmponents are in separate vials. 9. The nmethod of claim8, wherein the
vial's are nagigaht Otk 3n RAESRI o wkdpinY BE Adjuiéht idBS KPR @ Wit HomfpoAdridpefber Cl @i M
8 or claim9; wherein the adjuvant i's a bul k adjuvant and, i t he "adj uvant
has an accepth Wtiggheqrap@crlont ent, the method conprises extracting unit
doses fromthe bul k adjuvant for packaging as kit conponents. 11. A quality
c_olnt rol tl@sThenméthetlobelaiar i, Ngheréin ﬂ{efﬁtﬁida:dfsqﬁala?em&htm atiqghleﬁd;cdnudmhticgﬂ
oil-in-water e | uvant incl udi ng squal ene, erein the metho

conpri ses t‘$w§¥2%5mgﬂggg%f?ﬁgﬁnparing t he actual squalene content of the
adjuvant to a standard squal ene content; and, if the actual squal ene

cont ent i18. Heceghebbislaifn 13, vdierdie thepstandandisngpltrntecoumotis mesqbslensostinEenitraort he
-18 adjuva L.t o i packagi ng the adjuvant into a kit as a kit
conponent D%Eﬁ%%gfgﬁﬁﬁgﬁbggghneigen conponent. 12. The nethod of claim1l
wherein the_standard squal ene content is a squal ene concentration between
2% and 8dYgtblheymethest of amy o ef glaimfoll &f 15| vdhersin the gehievat is rejpeted i HigacHal

squal ene colheht dittérs FonRPinakBahRErs S5&R by AotedRan PRIYeEN 4% and 6% by vol une.
14. The nmethod of any one of clains 11"to 13, Wwherein the adjuvant is
rejected if_the actuyal content differs fromthe standard content by nore
{han 100615 B MeEPa Al Ry Aroe ciwsaﬁ%lgfws}@{ewmm&ea o] N{BRERY VS ALES N | gen
is an influenza virus antigen. 16. The method of claim 15, wherein the
vacci ne ii6cThedrshabaftlaihSd, whbeintthd Ggpcinahiiides atindg ] Spgablooutt 16gg, abhodtsug, 89,

about 1.9qg, .o0r. abou ) of. h | ut i,ni er fluenza.virus, strain. 17.
The. met hod BPuLiRp gt oriher hoit | oes oF ol L RE of RepH il phrcRiysind st

t hi omer sal stmin. 2- phenoxyet hanol preservative. 18. A nethod conprising a step
of mxing (i) an influenza virus antigen and (ii) an oil-in-water enulsion

adj uvant i I : rei g 0 i pin
o oh sl e BF any BHE ARmi ] TLE! 8 AR M cRinp dndiBes (SRl b

adj uvant berphreaoxygthapeloresgrvaiveep and/or (b) in the antigen-adjuvant m xture
after the mxing step. 19. The nethod of claim 18, wherein the squal ene

content R3S WetddicBmpAdin®h step)ofinsixing 1) ah flefza VhanHAEH MdYA) BNGI-GORiteNt (S)
in order to check for production fagilure. 2

0, Th aod of claim 19,
wher ei n t h&mysipafivasgiha) BRYdEHIEEmS ™ eramstaaa}e@wge B &t Siprin which
squalene content is measured by the method of claim 1 (a) in the adjuvant before the mixing

step and/or (b} in the antigen-adjuvant mixture after the mixing step.

19. The method of claim 18, wherein the squalene content measured in (a) or (b) is compared to

standard squalene content(s) in order to check for production failure.

20. The method of claim 19, wherein the standard squalene content is a squalene concentration

between 2% and 8% by volume.

21. The method of claim 20, wherein the standard squalene content is a squalene concentration

between 4% and 6% by volume.

22. The method of any one of claims 18 to 21, wherein the adjuvant is rejected if the actual

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

23. The method of any one of claims 18 to 21, wherein squalene content is measured in both (a)
and (b).
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bet ween 2% and 8% by vol une. 21. The nmethod of claim 20, wherein the
standard squal ene content is a squal ene concentration between 4% and 6% by
vol une. 22. The method of any one of clains 18 to 21, wherein the adjuvant
is rejected if the actual content differs fromthe standard content by nore
than 10% 23. The nethod of any one of clains 18 to 21, wherein squal ene
content i Faamgthed of ﬁ“Bb‘éﬂerPf(‘%F)lms dRde ¢h)wherein Swlenqﬁ@“ﬁﬁﬂh@(ﬁas@f@ddﬁya)&% of
clainms 18 tQot3d mywherein squal ene content is nmeasured in (a) but not in
(b). 25. The nethod of any one of clains 18 to 21, wherein squal ene content

is measur.gd not he . met hod of any one of .clains 15
Lo 26 wiidh Shemeibd Bhem el THIPALS i - b R RIS RFGHEE JDents.

27. The met hewdn ¢f). any preceding claim wherein the enulsion is a subm cron
enul sion conprising squal ene, Tween 80, and Span 85. 28 The net hod of any

one of 178 Hhe Indfhaf gt SHE1 0t e S[HAELEN kST S ALAN. S ofkeRG:

t ocopher ol ween d “of ohe of €14 ns |
wherein theh@nuﬁhMOmsumyanHénulS|on conpri si ng squalene, a pol yoxyet hyl ene
al kyl ether hydrophilic nonionic surfactant and a hydrophobic noni oni ¢

surfact anty. TRO methd¥bf Ay fpﬁ’éceaﬁguélﬁﬁ{ U ke aBe %u‘léugh \S%t 2L SubAiitb ﬁ | @lsion

adj uvant,” conprising the preparing a m cron ol l-1n-water
emul si on usﬁwfl@ﬁ’@\ﬂﬂuﬁwdﬁ‘f’%e“cﬂo MSR&B@@US carrier, a surfactant and
squal ene; (ii) subjecting the emulsion to filter sterilization to provide a

sterilized ?H@Jrlnéth@d\of HYbne of EinEEIR® Y6 Wherkih SheSEMALION R AHQRH BN &fsqﬁme a
sterilized enul si mhereln the emul sion is an enul si on of squal ene, a

t ocopher ol , togeRie ﬂ #gen 8o
29. The method of any one of claims 1 to 26, wherein the emulsion is an emulsion comprising
squalene, a polyoxyethylene alkyl ether hydrophilic nonionic surfactant and a hydrophobic

nonionic surfactant.

30. A method for manufacturing an oil-in-water emulsion adjuvant, comprising the steps of:
(i) preparing a submicron oil-in-water emulsion using known amounts of an aqueous carrier,
a surfactant and squalene; (ii) subjecting the emulsion to filter sterilization, to provide a
sterilized emulsion; and (iii} measuring the squalene content of the sterilized emulsion,

wherein the emulsion is an emulsion of squalene, a tocopherol, and Tween 80.
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