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Conventional adjuvants, well-known in the art, are diverse in nature, They may, for example,
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adjuvant. Other adjuvants may be found in Vogel and Powell, 1995, mentioned supra.
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It is noted that in this disclosure and particularly in the claims, terms such as
“comprises”, “comprised”, “comprising” and the like can have the meaning attributed to such
terms in U.S. Patent law; e.g., they can mean “includes”, “included”, “including”, and the
like; and that terms such as “consisting essentially of” and “consists essentially of* have the

meaning ascribed to them by U.S. Patent law, e.g., they allow for elements not explicitly
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As used herein, the term *“immunogenicity” means capable of producing an immune
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response in a host animal against an immunogen or immunogens. This immune response
forms the basis of the protective immunity elicited by a vaccine against a specific infectious
organism.

As used herein, the term “immune response” refers to a response elicited in an animal.

An immune response may refer to cellular immunity (CMI); humeoral immunity or may



organism As used herein, the term"inmune response"
refers to a response elicited in an aninmal. An inmmune
response nay refer to cellular immunity (CM); hunoral
imunity or mmy 5 WO 20061113373 PCT/ US2006/ 013936
wombys3sot h. The present invention al so conrempkzines139s6
response limted to a part of the inmmune system For
exanp a vaccine coggsgsul on of the present invention

mvaboté pé'éﬁ Presgnt fRventipg cawemwe%ﬁg@aor@%\ Gated tn e ppkpbie

imhRRPYRRR:  Aor WAL Shibine! Bipb8hidh ofAkd PRBent Ghvention may
I mminogen"” neans a substance that induces a specific

sperifipAlli dnduessason@ensed gagmeduterieien RepeseThe anti gen may
CONRY s &PnefoilR ErnP NS B “imihbhdgBE’ médhi 9%&& i nld'uee@ a

a subunit or portion of an organisnm a reconbi nant
spegifie iramunecigsioaserin chostranimal.e The gRtighn MAYroTBRIEA acwhole organism,

killEH %Stgxlwafeﬁsor v Lafuf of np%%ﬁﬂ}f & olgNsz2Rabl nant vector

ng an | nmmune response upon resentatlon to a host
OOMImam ngerpvish emnunoaergcr y@mﬁ@t @plﬁce o fragmepiefdPRiA wapagle of

mdf?o‘?xllr%e{ﬁq{ﬁ ugt?refs@e%el%%)h gﬁﬁn&ﬂoﬂg' tl{a&%m 1;RRGER,; a %gcogf&/em a

t er nat I"'nMmMuno
11pca>mt¢1gem polpeptiderpr peptida anospitopeor hantlen,t @xany cq&@lmeld thereof.

Altex%gt?lg e Hh%ntean% ﬁﬁ%leﬁ fné)%o %we ﬁgﬂﬂ Yo?c cine

contai nin romthe sane -
Sspef wssd hereg, the derfrf ‘émdtntalanﬁ’ohanes vacfcmb‘g,qooqaimmore than one

ae) froma dlfferent CI es ,
anhg¥o| \gﬁ glg Lr‘r oet 12188, o FPscies, (F g h n’ct 5ok le(tes gjf Mycoplasma
hyoﬁmmemhel fr@m Hﬂfffemt gadics (eg., aolmas:fmm both m:atmlummlytwa and

antigens from d| ffer ener a
PasSlla tlog gl br Vet Soplai S RS of RHERA bl Hicepny
gendial (fop exaiteple, gstbmegl!nmsmg%ﬁibﬂf froda htPasté‘zpelva milf]ia;etmp.mbhmua,
omus ostridium. yse erein, the term
Esai%n‘}?iff\fgﬁ’t “efﬂ%%é‘s ﬁo"giﬁ’ggﬂdaﬁésé"‘%ﬁ%ed to a vaccine to
| n Q&meceheran W@M&d&vhﬂﬂﬁﬂ@@l@ Bulmaﬁge ada’da&o ARERRILS Hc@hse
W an, ad uvant, o er st ood. Sopne

pz_bat es pog E‘ &,’
a V&B‘]’Waﬁ’i"g %‘ﬁg@“%@r i i‘ednefl?“&ﬁha & taﬁ'e Wit Qpﬁf@%*p&ng‘?é’ﬂy
undeiétodld.OVidme EGIAAS | A bEIRRed P bdRfe BB imeuaé h@bo@éwvam?

can msdlatet ir ef f. the follo
el i PR, I OSSP (T 1o Y G o following
medhhibAS TRdréaeRg ceMfart ibflkrhtidal inMEmin@tidnh énd ﬁhiﬁ@ﬁlh%rtb th‘é'lhﬁetmn
particul arly for ant i gen- presentl n

S‘tep?aé‘h%‘laiﬂbi dgor Hriisendiressrting sallssiAR Ly msym s:éhe quma é@m A APES
clqyﬁéghmﬁhgtcesmnﬂm&pak@m@g d&min%r higdRmpaRALY bidhfidk (MHC)
) expressi on, enhanci n antl

exms@% ﬁﬁlm@m sntigen pregrutAting) of JadBwng evte %@leefabéseff@r infiest pliest
Thethé® SlpropritRG s R ARARR WhRng lra.qmg?m&,mf { ol g ¥ extend
vaccCl ne InTanO en w | ep end to a"lar xteng n eﬁl
on hgfEpeopf ;Wereﬁmgq@oﬂwels trpranred @rrmfmtwe dmfngnity, r e easljuivard
selécfﬂﬂ%ﬂé}% so;m@haq gmﬂt Kol REGALCIN VR | nCPEI a& e ot 11m1te%1

enpi rical Known vacci ne adj uvant but are no
to, [ofl pgngleviater; gmulgiphs Ee] exgmnds; cempletsi Oreend(sf aﬂaumtampi gicomplete

FreaTRLALMOT e u By 91‘11411"\‘@5110 Inﬁlﬂg)nk %% G € ulEiEn?éJ OdteRin-oil-

adj uvant)’, in particula I n-wat er emu
in- wgaqr@mulsppn@, Theg inpluse gise  foxerample sapaninl alummum hydromde, dextran

sulfate, carbomer, sodium alginate, "AVRIDINE" (N, N-dioctadecyl-N',N"-bis(2-
hydroxyethyl)-propanediamine), paraffin oil, muramyl dipeptide, cationic lipids (e.g.,
DMRIE, DOPE and combinations thereof) and the like.



i n-water enul sions. They include also for exanple
saponi n, al um num hydroxi de, dextran sulfate,
car boner, sodium al gi nate, "AVRI D NE" (N

N- di oct adecyl -N , N - bi s(2-
wig deoos yasthyl ) - propanedi am ne), paraffin oil, PEHNEAGHK/013936
dlpeptlde cationic lipids (e.qg. DVRI E, DOPE and

i nat thereo and.the like. 6 WD 2 6/113373
O L R0 Bl iy Y0206 387

pha:maaafumg Labcsia&haleyveame ﬁfe&bleﬂshﬁ%édbueeind ;afwl to a fluid vehicle for

ar naceut i cal | cce table vehi cl g"
conjig VRS B RS A sotsi PioA st oyt igpigpant adverse

effe@ﬁ ntsaitm&lglanﬂ&emeuy mpmmﬁqefshabwﬁ aftha art ing1ede] Bel ardidd
ef fects. . Suitabhl

host thout ni ficant ver
llmtSWaFOnﬁfe ¢ Veigh |S§h“gc Buese ) %‘ag“af o ROl v AT, TR dpude
auxiliAf 4p@6ts MdDRY, Sudt lindileditd, Qlluér®s, s@bifikdrd € AYadudis and amino
| ucose, , or buff red so Carriers g&

ali ne,
am‘i"h chE?a%(ag"ﬁﬁerF‘F%@ geenfe fmulsilyieg agpnisg) Ph eHipg 2Bt (VO
enhhbin dhiﬂi%bt SolostARIthd EIRL STHel p]ﬁrmac&iﬂ@ﬂrysora%%rﬁlﬁﬂﬂ? Qcceptable

aci reservatlves wetting agen I si fylng
car%f@%?&\@hw@wwwms ﬁ’& pen toa’fles%ﬁufled gth %gxmple a
phadfiftbiticIBB or GirbSly a0Eplabie chrrikCor VeRRIPEIxOBRAHEINCH 4 ¥.90%

veterinarily acceptabF carriers or vehjicles or

Natel(eigpsalfiel syton g5 |3 PhoFRBAR PREFTY e DOFRS 88 (dpSeeplyiReSt i herein

disdbded i@ gBMRNRIeRripion 0 IEATBEEM dcbedinindd B theedklel RALshd Fom
acceptabl'e carrier or vehicle or excipient can be a 0,9

thisolisqlggere fead dn corjundtipg withofhathnewledse & PREpHEheubL ARt BRdue

experiid¥fidn.and dose vol unes are herein discussed in the
general description and can also be determ ned by the
skiAs wed dereins dhe e vacehP $OmpeHions inclideseafdlepst one antigen or

1m.rﬁuﬂl@kéﬁr]&5bﬂa@m¥\4e{1ﬁbat %cgﬁ&\ﬁé V%HQE é?ultfm:uﬁfc ﬁaﬂﬁlﬁﬁ%m@%e
undue experi mentati on. used herei n, term

in 2 hegb c VisecirrorRuepepitipnsrean ibp @ﬂm@@@r@t in|dogages aﬁdebsaﬁphlg@ws aell

}mdv«'ﬂ'l%‘ BRQERI b8 AR PRBGIREE i A, hks, éﬁi‘ﬁ% Hﬁ@@nﬁdé’r@ﬁﬁn@uﬁl factors
use for Inducing an imune respo

as g @ess rﬁ@x,c‘@ﬁglﬁs PRerigh endc egndisien a)arﬁhenteglp@nfe@}nmﬁ e@}t ﬂger@utamﬂ

adnmﬁsﬁ"a@iﬁlli" MRS Rte W bdminikinpdn cénooetapgfa%nc%*ﬂ lvlaqgucbghl bdBinistration

dical or veterinary arts into consideration
(egsuelhl f aagaloogulan) sort e ag@renwk royle| @igt Intgaslenmabs indgagtuscular,
0

sub s} 10 o ghidfihal ol E04io 8! B8 broaBity Il hole Uy £hrmge

WIﬂpe pesdien e oepdlefios auemgcmézb u@drﬁ’wpm ¢<annoatnons(c@n e admyjnigered

loxﬂea%ﬁlcén RE Lo, F?{teré!d &r %c@@x{tﬁ sfepeldt Wi tre%nﬁxents or
I htradermal, I ntranmuscular cut'aneous

thegapiese riioemadf asiehidisiiation may woludg susmsupns eud meparmcmh éoripersuteral,

subSlt}nlans, ﬁm‘ﬁ&ﬁ‘; 9§ in dﬁﬁvﬁar%ﬁ%&mﬁ&n .,.e _%EI%IE edﬁgunistration)
I'njector can e use accl ne conpo | S can

such dsriterile suspengions boeraylsions. c\émclbfecqmoadmsnnm@rmlmstered as a

spr%’%g Hx%(é}j éxgko'oﬁ aftp ‘&L?é %ggﬁ%g?ré\% {}12191,935%55 with Q%Eﬁfg carrid, diluent,

or es@stpretﬁsqh@a steahovam,@pmxca@gmhsﬂm glufmp,m therlike., The compositions

' : ' r r

cun S4REHBGRY ubclaok SRR on FRIATHE UL o buttring sgens

adztafsntstgsﬂmg @r gwsm §nlungnm pddétings, sqrqsmanmdbwmg agents, colors,

[ S

ond BERR, berRfind Blrd e 00 ARl i T PepRiidh 0.

suitable carrier, diluent,




or excipient such as sterile water, physiol ogical

saline, glucose, or the like. The conpositions can

contain auxiliary substances such as wetting or

enmul si fying agents, pH buffering agents, adjuvants,

Vel 2967943398 vi scosity enhancing additives, PCT/US2006/013936

preservatives flavoring agents, col ors, and the ke,
endi ng upon the route of ad 0

ep nistrati § 8
Stﬁarlaéﬁataatlrcaﬁucab@ns,éach as Rmnee’ogfi hpgmagoutical tidates 1360 may be
coﬁGtTéstJ&B&%é @013 Brepibintig it RAtRRLRMic@liord €xt's, such

'Rem ngt on' s, Phar ngceuti cal Sciences,' iloan é ?8

conBiR Pl ARSI PEVE e TRPOTATh A BAET ottt (OW)
adﬁvﬁu@rwﬂmmﬁy@mpn&e present invention provi des

|n ne enbodi nent novel . oi | -i n-wat er éh %%

Prul &P GAUSAHY aq%umwoeaﬁwg.as@cclmmlgw w\é%ﬂeg st

cont ai nllmc@gy@ﬁﬁhﬁ@r@wnlsgﬁﬁhag‘t i mmunogen capabl e of

i nduci ng an. 1 nmune res onse i n Hﬁit ; (2) a non-ionic

| i pphi Birer-inifoipphitied ‘F‘ﬁlﬂe?fﬂatp’élé (3) a nineral

0i | ¢3y (4 n@nd¥@ilk ONi ¢ hydrophilic surfact ant sel ect ed

fromthe group of et hoxy at ed fatdoﬁl al coho

pol {fdxy SIRYAGHEEPY Y Fhfaetag selpie %ﬂlﬁ@&%r%‘é\?%‘ﬁﬂl/fbw

any conrRbRa} ipalyoky@iRAE-polyRPprofyReme Nblobl \e8P31A& and/or any

provides in anot her embodi ment a novel oil-in-water

(oW  serbipation tsreofnyl si on t hat may conprise: (1) an

aquUeRUSresef! Hivbiidn GRIVIRS H RBtHRr Yakddinit 8 Hov&edil-Biwater (O/W)

i munogen capabl e of inducing an inmne response in a
adjyyant or erpsjondhg FHY CHAPISE] | pophi | i ¢ surfactant sel ect ed

fr 0 t e Gl @déRs 961@&%5&&%%%&@% ¥ntigél 60@hunogen capable of

4; oxyeth | ene- pol yoxypr opyl ene bl ock copol ymer and/ or

WE%W‘H'EF?SBWS"N’P@W@M (3) a nineral oil; (4) a
non b ONiaChoWEHi® BPdphiie s@ﬂfd&%ﬁ@eﬁ&t@@' fibAlthy @b @h Sthoxyha fatty

sions nmade accordin t he present invention are
dloptede FOBAATE SR AHOBIP rne ° Biock ciagelymeio 2adler 4BY ofpmination
theypsen anmong the nenbers of two different groups of
surfactants (lL.ipophilic and hydrophilic surfactants),
and®t iagnipgrekailhl e to use one or nore surfactant
per g Niagn S hiCRRRpEAE WRoxyfitddicRBohdic et hoxyl at ed
fat@c1§l alacoﬁo can lge 1an c(’9)?”I{Waox | at eg fatty al cohol which
ecqaﬂa&ﬂmg aadpengerdig tothe pretenenmn@tarp hpsedien @ pambingtigy) of
at %stltﬁé %ur@zfctaﬁfs hyb&R %mgﬁé ﬁt@ n(e'x;r@srs d?‘th) apRRRAL grloﬁps of surfactants

pol oxyetm‘i/r ene- pol yoxy dp ene bl ock copdl yher
(lig hygrephilicc w@ptw@r ynd jigs gossibisoloyipe ronptsit apprergyrfactant

ﬁﬁﬁpgﬂoggchag@%t 35 % (ww or less of ethylene oxide.
A lipophilic ethoxylated fatty alcohol can be an ethoxylated fatty alcohol which may

comprise about 43 % of the molecular weight (w/w) or less of ethylene oxide (EO). A
lipophilic polyoxyethylene-polyoxypropylene block copolymer (POE-POP block copolymer)
is a copolymer which may comprise about 35 % (w/w) or less of ethylene oxide,

A hydrophilic ethoxylated fatty alcohol can be an ethoxylated fatty alcohol
comprising more than about 43 % (w/w) of ethylene oxide (EQO). A hydrophilic POE-POP
block copolymer is a copolymer comprising about 55 % (w/w) or more of ethylene oxide.

For the non-ionic hydrophilic surfactants the fatty alcohol can be a C9 to C22 fatty

alcohol and advantageously selected from the group consisting of an oleyl, cetyl, stearyl,



A hydrophilic ethoxylated fatty al cohol can be an

et hoxyl ated fatty al cohol conprising nore than about
43 % (w w) of ethylene oxide (EO. A hydrophilic

POB- POP bl ock copol yner is a copol yner conprl si ng

woQuis/R%730 (W w) or nore of ethyl ene oxide.
non-ionic hydrophilic surfactants the fatty al céﬁﬁﬁ“m”%ﬁ

be a C9 to C22 fatty alcohol and advant ageously
isostedrglc fasg] fatcoholf kel gmdmrptlm ribarentf) adyamsdgeauslyohepleyl gledhgl and

mch §REhgoopsty AT ARAE SAES 55T HOSTRIROEEA Fock capatysper has

ammabcmgmowgboamﬁ@{){hyl al cohol and nore

POLT BB oo e R 62 T, 5B 0ok il o, e

ethbﬁﬂﬁéﬁ faffn elcatiot) an;‘P 76 (Stedrailni @, Bm&rx [j6etkthel 0F (Bri B 6/ ECHeth-

o B e, BB A TE A o i PO

BrfjTrg Btdarellﬂ?,ﬂ], (Hﬂmge(ma)) VORpbO K5 [Qletht- 43 leﬁc} CRY jJete@Bth-6], Volpo®

A, T OB NOR s by vaer

CLS[Eanetihlg Qq‘:rodé)UIIgMaﬁfemm(BO-’i [Ceteftio ot BTS][C12-14 Parcth-

51, SR b B B IO Tacens B0 BTk (G723, Pareist oo BP0

[CCBPH Phcat ey’ BOLA2 @d)leth\/nl BO65) [CefefR28], | cmi-mr[atulretmi], BL-25

L%w%i B TRiCehf 1 h e ke 25T, Aoy ‘s B

1SVC@@etMsPaB@tfioW][meﬁTso}ZBBQ'bZ BoherRar st h ﬁ’dm lemlédls), and

Par et h- 10J t eht - 6
combletnogaﬂr%r e s BQE- §8%@Y°z% °°1[°E3’a"lﬁf%tLﬂtr2% F 12%@&@%@% hom,
Luiég@u?ﬁ% [Polo%]amter?@f iu{ng@ FgmﬂfaﬁiameB@ssaﬁm&oE@ 1t [2bloxa2R) 278],

e -
Lo R cheRsyr 220 KRS Ao Ui 228 drais Fa1 hBelowmer 207)
Lutrbl@ [F89f Polbantdn qoéj@ﬁaﬁ’@%&dﬁﬁk@m pR MY E ST 1107 oAis®TI08
27 [.Pol oxarmer % Lutrol (r) F68 [ Pol oxaner 188],
(Bﬁﬁ)r@dPPTblpi@gS thetsPoxamer 338], Lutrol (r) F98
[ Po#damhq@ﬂ@h ghihufsﬁr@dctaﬁ Z)tE&Zn& B@&MQW9 %?c[7j2 \ fatty alcohol

Lutrol (r) R | oxanmer Lutrol (r)
an4:>aqlva&fas?e\ashz eﬁ?c ed freme ths| greup @aﬁstpg LRGN n’é‘?tylsl eyl ispstrpyl,
laqut ‘é@l)i‘do@ Sétgd) ThABihatiokS! Eh@ﬁbie Séd’vluﬂgla%]y Tﬁlt rod CIbanbT 9 BBre

onbi nati ons er eof For’ the non-ionic

adwamggwély A et atedol f§°°hfﬂh‘éﬂﬂﬂ hta4 EQ) TheROE-FQP hlogioopejymer

had 2w Stabdutdb&PB about A1, advant ageously sel ected fromthe
group consisting of oleyl, cetyl, stearyl, isostearyl,

| auFhel erave ohapn-gnis Tim surfasiants tinedudse f Dut gl wa timijedo tos Iye

eth@i&]ﬂédeﬂ&y aha@ﬁohnﬁ%r[ﬁmaﬁi zégﬁhggﬁ@%get@ gﬁj@o?w[bt%a,@@l 2,

al‘coh

Bri ofri’dlcyﬁq@rz] (Kainemalivolp” bbiie-13Gosth-d, ¥plpot N3 00bth-3théolpo”
L4QEPUP; p&eﬁi ;r(uaa@c Bh'm&gﬂeﬁﬂ ny?ﬂ of qa:p'ar 51' #@ﬁ? [c13Uts

I'S not ate

Pangiihy4l, %3 [@%He&aﬁathﬂil (NgekojChgnicalg) andrembinations @Pﬂe]?f( f0)the7BOE-
POPSIRRL s Phﬁgdldﬁ(l.lhl %1%1&9%&&40“ By &%JE@‘ ﬁ%@oloﬁm 331],

Vol p 358 Par e po r
Plum;qu ”Po]ngm[e(;?@,ﬂ ﬂurp@p eTt-@ ?lo a@,e@aj , Plpgny 1A3 Poloxamer

121]3131%%&‘:@*13165 [Pcﬁg%'a&e{ @Jﬁ bRrdnReahhs %ﬂ'oloﬁm'er 4[)5}1%11&&@ 163 [
Poloxamer 183], Lutrol® P122 [ Poloxamer 402, Lutrol® 192 [Poloxamer 272], Lutrol® L72



Pareth-4], BT-3 [Cl2-14 Pareth-3] (N kko Chem cals) and
conbi nations thereof, to the PCE- POP bl ock copol yners:
Pluronic(r) L121 [ Pol oxaner 401], Pluronic(r) 1,101

[ Pol oxaner 331], Pluronic(r) L81 [Pol oxanmer 221],
Wouowniisfs ) L62 [ Pol oxanmer 182], Pl uronic(r) ACAAIS2006/013936
[ Pol oxamer 123], Pluronic(r) P103 [ Pol oxaner 333],

luronic(r) L Pol oxarme 03], r) L6
ol Tugsl® Lo, TPUPRRST e oruols b 2bdivdammgnist ase)
A S A b0ST 0 aaa L Pl o 2o et
ol, 0 r

e 1 G, RS0 e HyGheh GO GRatabar sestile
orighB 1The( BABE) of odeCbi@h if6:S the )ofiks Qduld betdopdisityly JwithOdnly minor

etroni sJ_{g&TQOl 5@?& . and conbi nations thereof. The
adjuginent iy e forhyptiong sien-on may have fatty al cohol

frogn Rk @Eorﬂiﬂ% eth ahé SnvetionOinky hdvie ak haage Rhcedfiion of
' er coul d .be done si y wth on

rigin for the ot I I .
sucfip g, bYa&flgﬁftPPén‘tolﬁnw fefh@mﬁ%?woaﬂt PRsH! 88 {hdoetaics e in
parfiéul £ FélnSdbOit 136 €dbent T ddvinfPedubly §ain 2BButTESREMRUEN%, more

overal |l concentration of surfactants, by weight per

advapipgrouslyfroma Abug ? grito abowb Aibout 0.2 % to about 6.5 % in

pargdick bh@Eions e AlAUliscdsitYaidar@ &8ty infetibleadvant ageousl y
fromabout 1.5 %to_about 5 % nore, advanta},geousl y

f r dthaRFGtRNtage s cBIbAHBERL B presayh diyeRtion| REPVtRS Thrafneoiinrwakpr

(ONNSaREIchYWHRGnacBmBadgki | Y i nj ectable. In an advantageous
enbodi nent, the present inventign provides for an

oi 1) n- fRp@ieous wlufipn EARINBING A VRFATEIIHERR EJRBRNeEEn cpraPlecny

indggh%{ﬁnﬁgéﬁgﬂoggbiﬁglﬁgﬁ;i ni ng a vacci ne antigen or
I munogen capabl e of |ndUC|ngyan I Mune response in a

apanl € ol
hos@) ( 2yoryionisiippRiHicethorefphiafty eledhokioxyl ated fatty
al gg)hol amiteml ot M neral oil; (4) a non-ionic
hydrophi i c_ethoxyl ated fatty al cohol conprising nore
t hdf) abawen-ioas Inglwpbilis ethexylated fatiysdaohol zpmpgiging wpredhan about
et hyl engs 9xindGess fhad atduf Vs 6f diyaneBIkL:1 ¢ et hoxyl at ed

fatt{ al cohol conprising about 71°%or nore (ww _of
et Hy) enae ngsqiamic. hyfrpphidic [cbeyylatedeftty alcokol spmpiiniig about 71 % or

conpri SiRe (WANG R et 43 % and | ess than about 71
% (w w) of (et h)fPI eng 1é)xi de i s advant ageo

usl an
et HERyEPheF atd (26 eloahal eproprisiiBthons e atont 4564 arphiessitbantapout
K WP&& bioRid0 % %&ﬁfe(?&zy%en%o L4 gteg IC@E &Ll Ene
0X ey

de’ I's “advant ageous an“et hoxyl at e al cohol
EOwiThp fatty Elookn! gnmpaising rebouti Bl S warmergdwis) efitstvlere mxide is

ad‘%g}ts%eg&ggf%g&m@ ofd1 pcfxiyﬁgu'rfsﬁb/ fpbilic ethoxylated

: I'S gehera om about 1.0 % to about
5. Gnothisi pdvpaipgeous|ebodiment) theh oonceritralionodfonebionic  WydEophilic

ethSB AP REASERUR hataily A5 3RRAYY 025 % 2BduP 530U pirtRull? from

about 1.5 % to about 4.5 %, more advantageously from about 2.0 % to about 3.5 %,

expressed as a percentage in weight by volume of emulsion (w/v). For the non-ionic highly
hydrophilic ethoxylated fatty aicohol the concentration is generally from about 0.01 % to
about 3.0 %, particularly from about 0.05 % to about 2.5 %, more advantageously from about
0.1 % to about 2.0 % (w/v). The concentration of the non-icnic lipophilic ethoxylated fatty
alcohol is generally from about 0.1 % to about 2.5 %, in particular from about 0.2 % to about

10



expressed as a percentage in weight by vol une of

emul sion (wv). For the non-ionic highly hydrophilic

et hoxyl ated fatty al cohol the concentration is

generally fromabout 0.01 %to about 3.0 %

warelsawdszy |y from about 0.05 % to about 2.5 FCTHSRW6/013936
advant ageousl y from about 0.1 %to about 2.0 % (W V).

t I
20 B RRPERRY Flraboo b AR PR L s Sorrire PGB s iom by 42
% to@bont BD Outw/ D). 5 % in particular from about O 2 %to
bqut WO 2006 3373, PCT/ US2006/ 01393
B an ARG RIS e e SO RNER SV S5TgR Gibipvater
(O/axj‘eanﬂlsiagmmlmayfcmmsabout 0.2 %to about 1.2 % (w V).
n advant ageo d| ment, the gresent i nvent i oﬁﬁy’f

IO N 1 e B gk v T TR S e

conpr i Sﬁﬁuc(iﬂ@an&ﬂmﬁﬂuﬁﬁmﬁse&mhhdston contai ning a vaccine

antjgen or | nogen ca uci ng an i nmune
s(éﬁnsan%mﬁl’gﬁi %F?‘?‘“’(“%OQ atecﬁ%ﬁl slggho g i pophilic
etnpyylahﬁﬁnﬂaﬂtz ?IcohoL (3) a ?1neraI|0|L I(4% ?
non-j oni c ili ¢ ethox e atty al coho 5) a
nod®) onp &ty B’P fiPPhikc el %%9@%3\0 - pol yoxypr opy! ene
bl qsk ¢ Red-1aR hydropHike @%ﬁﬁﬂ?ldnb@o@mpwwaﬁeeﬁombﬁoy;mwr

al cohol js advanta eous]| atty al cohol _conpri si
mor et Regrorkgisy eth ﬂ@’ rfﬂg'l legh! 11§y 2dyRRpgeoYsly of (fr aﬂ’g]f“ﬂ

cor@iridink @itfe @4h dBout am@% aIEHJIeﬁs tﬂﬁvmﬁtaue%t(wm arbﬂgméhe@dda,ta@d
ol eyl al cohol with to

o ARG ORI IERGE I Py LoRRy TE@onds (- RP?
blo@lfcdﬁ&l&ﬁeﬂﬁaﬁd%a%&ﬁls@%bﬂﬁnsc b o4 (RirG) @W&Wg oxide.

emhod| pent, the concentrati on of non- |on| c hydrophj ||
et HBxpisapdinipesory, cmbedmeH: e GEMEHENPY 9t BIR-EBGU yasophTig,
eths@wéa%ﬁy 5&0&10%3 geﬂeragr frbifs Wb 150701 2BROYH %A, ﬁ ﬁéqttcalar from

4, nor e advant ageous|y from about
aboabéét “/ostosahwt 4.8 r BESev agamﬁb(r fontakgy H %aé? gﬂm’utb?yS %,
exp\fé%.l;éd"&@ aqferc@ﬁ&ge% UrightVby Voluh®bf ohiBsibtPRvA)0 PbxothE’QEn-mBQ%OE-

bl ock-co ner t he Concentratlon | S ener al y rom
PORBGk cIDMADE GoRBRH D G Ao D ooyt 20 e
parB QP Sonl BBk @. Iaé)oidt ab%utsl Foof oA, Thg%n&ﬁﬂﬁﬁ)ﬂt(ff ahd 96}:1 hic

the non-ionic g]{) l'ic ethoxylated fatty al cohol is

lipqphitie et yjatsd @it d@y@ is gengrally from apwei®-1 20 © abgut2id %, in particular
froRBbbit DY Alto o F&R i n‘i ag%au/ﬂz\} ﬁ}orﬁ‘gﬁ)&é& 03: R tI%Bbout 1.5 %, more

advant ageous to about 1.5 % nore
advaﬁmnv@g@mswwmmoabmﬂ 2000v/9% t 0 about 1.2 % (W V).

Ger@é'nétlail% :the REuRTH! fEQHin 96 HedinDeheib (ﬁa?e};évg Pﬁaﬁé’ fhveRi%n

have a pnase | nversi on enperature
tempB@re (PHD)palrich is aPHE, ngagiedarrangas fibro aboup BECito aladybéﬁﬁcﬁlﬁ@e

paﬂ?&fa?lrv]ﬁ‘%?{atb 1&%&& O)Qb&{t%ncabout 33C to about 60C. The PIT

eratu h a water-in-oil emulsion
c hdlig 8T ns)ﬂ'@rtermpelr&turn -at which a water-in-oil emulsion changes to an oil-in-

water emulsion or de-phases (breaks of the emulsion and separation of the 2 phases). The PIT
value may be measured by various means, for example by visual appearance or by
conductivity. The emulsion is placed at a temperature below the PIT of the emulsion, for
example of about 25°C in a water-bath. The temperature is progressively increased. The
change of the visual aspect of the emulsion is observed in comparison with a control

emulsion, notably the fluidity, the separation in two phases, the change of the surface aspect
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it

wat er enul si on or de-phases (breaks of the enmul sion and
separation of the 2 phases). The PIT value may be
nmeasured by various neans, for exanple by visual
appearance or by conductivity. The emulsion is placed
WO 06/1pjér at ure bel ow the PIT of the enul si diGT/E$2006/013936
exarrpl e of about 25Cin a vvater bath. The tenperature

ot o B PR oL il BFASR 6° Ry Tt R aiep o P o e

of ci3nil rz@ﬂ)ect .0 b}sex@ai, inthe FT walhdref the mnﬂlstop, AlttreatBelyathatRlDiis
e_chan g of the

1L urf ce
d"”fuué‘\i/d\? 1‘%’37 R A T éﬁﬁ%)g? TR oS
milli$&enehnd/senpinese th®'cih eo:sinnfmeamquim) tte rgpedled of abou‘tccr mS/cm

oS Ry oG B e egite? St 33 R Seop BPO RGN 27 3 Hrobe

pldcsd inte theramuikieh, byartiBesurfatec Khepaspagmre famvidcic dredmmbition tvys

o1 e Bl o, SRR ST o R e

de(em‘he tombinaiohs €Mautfadtat) andfdﬁ[ inpligiag ﬂleﬁgbspa&uvs a:bnd&ﬁtreﬁﬁns in

eou hase, neasyre r obe a th
oS Eiond Feording fo, % ivefoS, S B <MBionnirvipe o
PIT bﬁu& mﬂﬁﬂ'klrﬁigeélﬁﬁne&bs‘&mﬁﬁldut undueteRperitleftariad. ue of the
nary skill in the art will be able

emJI Si 0 of ordj
GREFAL TR RS (5L PSR TP o & volume per
voluﬁﬁ Wd) ST@rdulifn] frér Sﬂﬁet P/ aBEUWD SEVH oT @il phARs mcuﬂmg@mecten(s) Lt

uce enul si ordlon the i nvention .
fg%wfe?w H}Pf’é‘i‘ﬁblfaé%@ bt /ﬁgo %boulﬁfof by ARV RRaERRYSHY; Iﬁmﬁ Aot 8 %
to bRAOSS %Ok Med aakmagedﬁmy heds aBbEl LG RBdU g@% aft diPfhase. By
dEﬁg}eral 'y, enul sigons accordj n to thep&g es invention

on, AREEs 9% Valygs 1p die preseny gpecifiy qzm%chtd\f; ayg) é‘ﬁ%‘i jthsange,

unfebsihedbiBdindidatda. t 0 about 50 % of oil phase including the
[ ) and_ the surfactants, .in particular from ahout 4

oi |
% t %h%wbu%e d zesyche aqmiperak ofbioeluding, buy Rahlizmiisd, fo. pawtin oil such as
lso@mﬂﬁuc?»%ﬂ%ﬁﬂ& nﬂﬁlﬁlﬁnﬁdﬁﬁmtsé\ﬁﬁﬁélskc)ﬁaleﬁé OPRiALR utpo%o%:ére
about % of oil phase. ¥ defini t i on, ranges
hY@‘&S“ﬂi‘é@d Pﬂlytsﬂ@teﬁPeB‘%Yﬂec@Ey YifopRens PRIIsABIopens aa# mygket higoe
ad{fdnﬂgéouﬁ’fmlﬁé?ﬁ ditieR1 in #B |p%§éht (i’ﬁv@ﬁ{ow 2 mBdacat 68 conthiRing a
oi | 'used_may be a mneral oil jncluding, but not

lingar nory ggificd, cpbemarhain teying suawmbes of; easholly alpmp greats; than 15,

'adam/gwmg@ﬂaﬂlt 1ahkE, Al reo SHGhAR %am H&. S oilR Ha?tlﬁf‘&am ple,
1 SO ecene

ut ene, hydrogenated po |sob t ene,
be pd Tadpp et o PYTCBRGRS 52 BMATKOL RdEsson s "DRAKEOLS
svadymptageous mneral oil useful in the present
invention may include an oil conprising a |inear or

r ant i algnayaldede aariztirg of ails cagprsing atlrest 20fls exlgctedamang e oils
de&ﬁﬁ‘r—ﬁtlﬁfexﬁ BaDinkny p rogg?ﬁ@ﬁ‘t @igeerﬂﬁﬁllré’ off cﬁlQ ma%glsh g?rﬁgnse %PQaﬁt one

free aronatlc C ounds. Such exa
0116@‘6@%%@11&#@19 é@scnbﬁéébowwed prdlpast wm«bie) oil; andphis vegetable

oxl%%ﬁ%ggrt-i frt)m §I?ou( E? 5/990 aBbut 3%@0@ phz@ygdvzﬁl %%u@ﬁ@om EBB& 5

al so m xture of oil npri si | east
% éﬂ ?@“‘éé "écY/@dTlaa% wegetable offf prs u“éPé‘STétP‘il eéﬂnﬂeme@lwc agig ghat rare

bm@E@f?d%IQ ?ﬂd dvagedid® 1Guitl 4 1R sRfagPichiDedRiYe @bsu? +# QTR S at
east aqne
least make it possible to give emulsions that are liquid at this temperature. For example the

vegetable oil may be groundnut oil, nut oil, sunflower oil, safflower oil, soya oil, evening

primrose oil and the like.
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oil selected anong the oils described above and at

| east one vegetable oil, and this vegetable oil
represents fromabout 0.1 %to about 33 % of the oily
phase, advantageously fromabout 5 %to about 15 %
wo200d8$8 vegetabl e oils are unsaturated oil

oleic acid that are biodegradabl e and advantg%ggﬁié?d/dh%ﬁ
liquid at the storage tenperature (about +4 degree Q)

or @ener:h’@@ﬂie et inbenHOS SnvitioRs fading by &q@ﬂtﬂ ﬁihﬁiaﬁ cbfptising a

iquid at this tenperat For exa
S“v ‘feéPg‘P%‘YSFP aﬁﬁ@ﬁew@a@m &ﬁl?tvdaﬂ?: exmlemo?ﬁ dﬂ“%% Helugingybut
nod lldmtfd:?%f ﬁtlaﬁ%@flz \7%@ 12 gosxsm%ﬁéaal ;ﬂ%lin%c_l_t/&’cﬁgz lhgffermlug ngrréegﬁ@ Thd vehiett,
the like
exgipisat o dilpent mpy alsodu H"ﬁ’x‘z”én% lpads & @%fgﬂgg A T vehicle,

ex@%iéﬁtoéfsdﬁ@ﬁt%éyo HorCéxaRpleSAlRDcoRnpbise Exﬁi@ab Qe Rpidea ahtxeﬁdants
ar.maceut i cal Iy accept abl e vehicl e, exci pient

bageTicitan DaF FRINIEH ﬁ@mp%!afls e cayeons palefiongs adfed: o1 de il e the

subtRAOlnOgtiaGftly 16 bt 1004 WE Akevollhd be rheaémgldme adcbﬂ@mg 1bhBe
vehicle, excipient or diluent may al so incl ude

mﬁ@P?bls glucids or pH buffering agents. The vehicle,

excrme PMser@l inrkibe HontB@Mated @h SR CompHsh@ £ PIREASSIL; an
m no aci ds, peptides, antioxjidants, bactericide

otbpsrelied plsgkakiont ifirdsd B s noniaic penbBig sukastant: pe pthoxylatd pley!
al@o‘ﬁolt Wigh 9kle@ Ek.dantlSmc %&'&rgﬁgfcasmf%tdn? A4 aHOE yoP 91091@ E@ﬁoﬂfmer

0% of the vol une_of emul si on according to

wathﬁp@wnmtﬁly #hie 3¢ 7eEe ﬁtld § W\éwpvreslr%e%wtléﬁ‘iﬂ B OB hydrophlhc
su?fHéfAn‘é yis Parﬁ&lﬂ}% a?«'ﬂ'ﬁ@oip ﬂraii£ EdRerftation £é aﬁ&uh?’%’ll;tﬁh@sb % and

cohol O as non-ionic

st from sl gy ol 1y thoghesriohe atieleshed vt 2-3
0% RN b AU KB U & 15K RSLAML WnRg PP,

bl ock roxi mat el to 80 % EO and

thw-vhaxsdaj ol@%O@icqh@l mubcﬁ tggon@rﬁtutbmp@cﬁ%tl@pﬁm t%t03 %,
ad%:Ht{ggt%&l?nhoml D Pagd sCy ?\rv/’g} heaP i aﬁ%@&?' ng&kc' c@ﬁolﬁner with

con atton from abou abo t
apammmeébg’ébtusBDy%fEQ) andzod it armszd%@(btoeilﬁeﬂ@tls 30hesqnednirptiont fom
t b, i tehy, 2 EO is at the
0@10288;% Cﬁg t%@gl mé%)ﬁ?%&@eéﬁlf.@%&?)'advant ageously from
0. 1Iwa segonzti enboglifnsatdecordingie the preseyt insteatibno the pinukioo ofoprises a

PR B DGR 30 G s o
etipixplated obp]o:ilgumt wikh 16 OEagsmoosidnialiygiophifio stufac80t; dnd e PAKIPGP
oGS ORS00 L BOSEANGE SRl 00 4 o o
nofiwignic) hydtaphiic sextiptadt. énjeoidtutee tie paefiordli ingt 4 mntdmﬁaqinlnet”&emﬁ %
o e R T S5 2P g P or PSSP By i 29 2o
is la Ihc) pbnocbmttatlsm ﬁbmcﬂ 26t 1o ago, aéwtahﬁ;g?o:us;ly gﬂbn-?d) g%?/g t@B eorgmv) the
e ST B AP o i AR s Bnebten 3970 « &0 %ot
adE@éagtmisla Tubivh 20, ?;m dfgﬁ?@ (be),].ﬁﬂD&:ﬁBOE—E’OIP bloglt :?polyr:neél \lwth
apF o) ggl osf Jné @nt rat] gn i @8@& dd '8 1@@00?5 a %’ﬂf%‘j@tb"ﬁ;{oﬂl
0. (ﬂr%m 1%, e@dwhmg’&&ls%ﬁmﬂ 05 %thé.566 hoxyl at ed ol eyl al cohol

Wt {?1 thi?i'd embodiment according to the present invention, the emulsion comprises a

paraffin oil, an ethoxylated oleyl alcohol with 2-3 EO as non-ionic lipophilic surfactant and

an ethoxylated oleyl alcohol with 5-6 OF as non-ionic hydrophilic surfactant. In particular the
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Is at the concentration fromO0.2 %to 3 %

advant ageously from0.5 %to 3 % (wyv); the

et hoxyl ated ol eyl alcohol with 10 EOis at the
concentration from0.2 %to 3 % advantageously from
V) B06A3E733 9% (W v); and the POE-POP bl ock coB6F/hpe/013936
with approximately 70 to 80 % EO and a MW around 9800

oo 0090, LB SESEOLOT, g0y o P2 o,
the @ﬂb@:datﬁ@nleylaclc@xoﬁm@ 3-d Bhes prtbs emcenWemtﬁJOWO lt%eto 3 %,

advg{% ﬁdsg{’f&ogﬁﬂie % ?e’%%g(wéﬁ%é‘&ﬁ&ﬁ%aﬁhl% cq%mf{%k %tE‘%Sjas at the

corsentrativntieont 1 %itd 5 Y8 rdentigoopsinfremd 26 % 4 &%C(W@I W t h 5-6

St b8 EorlA S it B1 35k B, et i

mciuémgtbuan@tdnmmdt tp,adlpinuihy Gpd 5hg@mde®(des%0m am pa’g@xlmriﬂ&'N

2006 r %tL& ?Ef)g 9( E%% §5 2(?5( (?ontgrbllo k:'ll}te ef %Ih %)’ f[ %z%god,o}in u?patlc 9@&

84: aehsa,nw @ eteUS My ef @lQ e Iondrol d}mﬁw%:(tkv/ 2092, SﬂhZQBeZ%DMMMn &
| t. t.h t t
et &l Bohy i) Pumghlotedh, 2003, Tsb3 08 oo SEALEN o Bl w66

1700846 5014a4 I);ypalj‘zAn@biyUo(ﬁ‘ﬁmamd PDesigy The Sﬂﬂﬁ&dlné&ﬁ@tﬁlﬂmpptﬁnﬁh’s

cdits? b METRA R bisb e oot £ ol Brapigeenie! Bafzehtnen, o o

dmﬁﬁ@ﬁmcﬁﬂlﬁ?]amﬁﬁﬁﬁm Z)Edhﬁdeo r(DD:A,’bS(“wmmeamhgm Rhé. Subtinifl and

Adj\é\?atm Alg{alrgu cp Bm%ﬁshF P@%ﬁﬁ ﬁgcb&aﬂ( jl g\ég'%nan\é\gzarmaceutzcal

Biotedlohgh) voM:ﬁeM ris 7ﬂiN N&lﬁocM&écyl‘NT,]N’ﬂhiﬁ(@-lhydrbmm)mbdhﬁdmmme
mann
(Sué’oﬁz‘m%‘f?@@ i 1485 yney afp@ﬁws( Haiga AL Nt g 12

for Haenplyouni t and Adj uvant Approach” edited by M chael

F. Powel | and Mar \ ceutl cal
Bi ﬁééfﬁﬁ?ﬂ £ dRygntiga aii-iﬁ’sljr““’ %u%fqﬁﬁi{]@ 8 %%8%‘:%1&1?8??}’%%0“ or
neizE forh (cOMj 1@@%@& d 6 inHaHsheh afdsh adj

m Ad] ﬁglgn? %ﬁ?ogaghmeg{jh?t ed hy l\t;lgchaell F%go&/ell Zi]]ugantor

emygiprk m3de JqeQuRe to BIFPTRSRIGYSRESH: TS BRTRHINERS) B, be ngpmprated
durfg efhblfbn formatlon or, in an altemate embodiment, the immunogen may be added to
N, N- di oct adecy - bi_ s(2- hydr oxyet hyl ) pr opanedi am ne
the E@@Sﬁn lyter %?quf6¥3rﬁ‘§”9: J"(Sﬁ Ysfgc uss. ~ 148), carboner, chitosan
( S e biftird @bt oS8E agdeoMOsolutioP 334 $ihe be Eb@en@ l&ﬁﬁi@ Eﬁhhloﬁ_lﬁ?st

present invention also pr ovi des a net maki ng a
Pm&me@ O & reayrhs daat prlp A part of thisagicarsogiutionis r‘l‘ﬁf‘@éf’ farpgrthe emulsion,
andC %pfehﬁi‘nmg %Ian’a@a&f a&u!b%usa%lhtﬂﬁn1s°£ddb«§fr%ﬂpgx?c%qﬁ&%@rbf the

adj uvant or = enul sion made according to the present
imupogant TemimmynessmenamEgranmivale e yervlizsd fenmeer prergnt ingome
ot ihrSbr (oG TR B Bn ifla HinAhd BRAAE of HRAFET e phiffen
I mrunogen may be added to the enulsion'|later as,
may by ffploBition, g tarisplar i qisagueoph goleipn; gnd %QWF%fmﬁeﬁéth the
em@didieous sol ution used may be present in the emnul sion
first produced. O it mady be that only a part of this
aqudirantsorg t sdsantaggouslyearided t9 Githartthe odne 8icofueous ngiutipe
accér8iBkdHhBig sﬁﬁlﬁﬁ@' Fb‘r é%ﬁmﬁlg,utﬁ@ﬁél Rk BhbRic' SirfRdeRdartialiddd to

i ncor porati on of
the oil according to the mventlon whlle non-ionic hydrophilic surfactants are added to the

aqueous solution.
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I mmunogen. The i nununogen or antigen may be in a

| yophilized formor present in sone other appropriate
solid formand then m xed with the enul sion or,
alternately, the antigen may be in solution, in
warwsgu3z® in an aqueous sol ution, and this $ETHSRWGH013936
m xed with the emJIS| on. Surfactants are

advant agy edtoeth t.he ueous
2 oIiTe BRAEREHoR o5 o Rt oRlile iR el mighSas FHE B one
of driiearpekilliintiecarl. | Prophirhple is ond antodinient of the attdad idventichithe

emiSion S et a siiper i Pod e T, o o Gl S gatiouter at
roofOkhtbérattice, 44 mwwmlm@qugﬁﬁ/ﬂﬂ&%%ﬁ/tﬁ&Bﬂﬁ@has&h& mixed

oufi it R AP AR e o0 B SOUR GTIRg N R sblefo
credt £ high | %heafﬁﬁg’ foweaﬂm}aﬁtagdoﬂslﬁml&z agitiniod isEndt 0bwirbiatigr peeiund
S1 OoNn .can

i nvention, e prepared. at a o
sm‘f’&r‘r‘ﬂféﬁaéeisd? & "ﬁ’c?f’ 69\/%%0%575‘1”%?“? E%E?FEF\ < i°gﬁl?e jaeous solution in
the [oélr Ad\@tilageoudy theraq@etus solpivh dd progressively.adddd taliwaibil. fiﬂiélratﬂihﬁ

.,aque hase an e oj ly phase t oget her
o R 4 e Sbit g i o LY ) B sobolif gt o
a cckriratior atambutsqlo% @rabatt| B oF oilqURWhed th gHitatidien rstopged the
tatl on starts at a

farce. Advant ageously, a
em?‘ﬂ?‘éf?a&ﬁesslﬁ%‘a‘*s’a’ﬁld tosﬂ“ow e’(“%'lé‘r"éa\%hélg PAnEet 0P rFe‘PIEF“’c“I‘fS
(phﬁ&:qgltreﬁmp VAFftea@g:bisio?mn@ m&;’e@dl the @hulsiag 1@&&&@? sddlitishioBRn
in e oi vant ageously t Qus sol ution s
aquBRUS GPESY %P‘;ﬁalao‘g%ées{n‘sg PPF@"*‘HF‘F“’“ ¥hail inip the gpal emulsion. The
emﬂmbﬁﬁswmemhwutm may be adapted to obtain a
water-in oil] (WO._ emnulsion, for exanple, at

core enntiea Fbadireot AscTRvIIotE be RIBRSTRE SbStEBFTat hl%h?r {pyn the

priviene dntbdsiciOin @fﬂs@sﬁeﬂ, &e% @Bﬁmmsetahs the @Y lphids@ BreGhiRED@Bether
progressively to an sion while cooling at rqom

at at"@?@f’&hgﬁ figker ﬂﬁ&ﬁ%&%ﬂf}ﬁ%ﬁ%ﬁ}l Adxpatageoysiy iBp §q1{9ﬂusfa8ﬂl&nm is

pro@t@@ﬂ/@ﬂ ad8dSo QBB TR 1dtiS of b/ u@%s@dluﬁ&{jﬁlﬁy Baddpted o obtain a
gueous_solution to obtain t desired concentrati on of

Wa%q in ol {0} eraulsipm fpr example abh °°“T?1’§a“‘?§'rﬁf |aBeus 407ty abrut 55% of
oil B#! r'ﬁQ eﬁiulsﬁp:@ﬁﬁn Ry bel d&n@ﬁ‘)%ﬂ“‘a%itatﬁﬂ%ﬁt' 18R Bk no Eﬂéﬁnr%“?dfc:@ leQd]

can be prepared at a tenperature higher than t PI'T
withy§ statipamigenor 8 mmarine hekhix gprepellen) owithy wrbine ahe YD h:sv ﬁ@FﬂﬁS‘éSP&?ﬁal

Thd Jims%d abtaqﬁm@ a%@er.m g@ @'wkf}%ﬁ{uﬁ% e se@oﬂc@ﬁ(g)e Rt ét‘r[u‘f’slon is

hi gher than t he “emul si on. Advant ageousl

COOQQ LRERERsSiYely l!PPi%'nﬂlP ? IT.pPwéngeibisi sepl Yhe amedaion th% toi ﬂn OfW
emfﬁ%@n ﬁﬁlﬁéeg tfPJers‘i)dn / ﬁﬂéi‘e)fﬂ'v'%s V\‘;’p b Efo Y t}Qeelﬂﬁﬁgﬁ g dﬁl‘&ed by

talrn a water-in oi SI on for exarrp e
addition @8 rinraqu¢oys s@fltlcabt@u@btmm%et dﬁsm@owcm%m of gil [int¢ \thwﬁnal
emuifiéh, ?’H&’Jh ﬂmﬁﬁwmtmat%uﬂﬁ&e by an agitation with |ow

or no earin orce e. . vvlthastatlc m xer or a
merTibp sizhef thoif droplstsiin dre)emulsionimay ba froor dhiowtel (4tnuntovabpeyt 500

Im ERbigbh q%ysgé%ged fah&aﬁgu' 5l QR ARLak gtgdfohﬁulﬁ% & vaccine

ter-in-oi I'n a second ste
comnﬂmcsn Qs B phgma@e@bqsaé elomvgme gb¢ eronlgiobmbyalsy lhaeusﬁxi 5. 2 Plyeitrig

dlsst% 2 dalERoddh) 8spR 5‘%‘1 Gph(flﬁﬁtp S} &n@aﬁhn% Y¥r e%ﬂgjgé %huﬂted

hases 1 nversion ter |n ersion an
mlcwglmﬁoﬂge scpybisent wtors

In a particular embodiment, a pre-emulsion is produced with only a part of the

aqueous solution. This pre-emulsion may be diluted by addition of a suspension of an active
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addi tion of an aqueous solution to obtain the desired
concentration of oil into the final enulsion. The
enmul sion may be stored at about 5C. The size of the oil
droplets in the enmul sion may be from about 100 run to
sooune/H03 nm The enmul sion may be used, for pxE0R065/013936
as an adjuvant to fornulate a vaccine conposition or a
phar maceuti cal conposition. The enul sion may al so be
ingredient ascharsgodng At ar nmenogyp pdwentagegnile an Prowingen, to obtain the
ﬁrﬁ? Bﬁ)“moﬁ tiby Aﬁtehx\é%@ 'tﬂeﬁq%’ lREQE by 60 Bﬁxﬁéﬂﬂﬂ an E@%o soluuon

t enua croorganl sne or [1Tve re i nant

and eeedde élSSOan agiriphprodust isugh aseaiepdilisednrodugt. pre- enul sion i's
pro
N s S o S e
fraqy the @resp oensistingof inastivajes Paﬂ@gm afterged pglopgns, immunogenic sub-

unﬁ%ﬁ%&gﬁé %ﬁ%{ﬁldeéé g)ggtﬁigé eeﬁftcfpgﬁ 2@%‘@‘%& aord{eglg%lﬁﬂ anf! prr%ssmn

Veﬁiorsaincladmg) gbsmnd@havnm imeymegeniy dnsgrts. tIh enqwreb@nmns pbthe peeyent
sl S RS, RO, 5500 e
of‘nmemvmmn dﬂ:gpe\mcaane @mppgm ®uiptised e iirovnogereselegtet fiom the gﬂmp
v?a%e ttholgg%e&uug . alltrf)o% C}ﬁl? ? ﬁ:é,egahgor ! t%&%n? W PSatmonella
ermﬁzﬁugmmuousrrﬁmn@gsmlmss(mf) lNQWtStlE( Biggase prios §NDY), egg drop
ti.d ns
BRI P, PR lB B G paREine LBPH A e s s s
thhhkﬂarglcnmhmﬂmememof nserts. In one enbodi nent of the
pre ention, mnogen i.s an inagtiyv
A e e R S
patloganiuchns, huteoy inttd®, ddingp siptavious EFOY)) felias caivivitus (FCV),

j. nogen. se fromth roup. o Vi an pat ho S,.
e T Ry L b etp i or e AP i S e
anBabmbineiohatherestt eri ti dis, I nfectious Bronchitis virus

ast ease .virus (

Cy ol s R Blob il v oliBo st i PRt i Bipg gomprise

anV1h1’miﬁoéeh B&sGted Avthacahiné lpatBepen including, budmdt limhel do; faBies aingk,
i nati,ons reof,. Alter.nat t he vaccin

cof R SRR oy okt AAOHAGEY Sl Coqnigs Leptosira

cahxabzu,naepzd@ﬁw Q%b\’za@#&@r'?rag’i&, Llap:bspn@tgnjupmp%aﬁ w@mfue birggorfori,

Bq*@%fﬁ@ o r&f@&&ﬂ%é@\bﬁg I“F‘&P? 'ChﬁYﬁ'J#é%oén ci ency 3! Fus

( FI YA yet irdetie® Smbddirkehs oBihdlinbdh€ion thk Somposifith ERdfRisdbaihii@Msnogen
se% of. In yet %got her _enbodi nent, a vacci ne

O 4uoHIUBE ReResHy SRS SAMDR ATPSKILJABR lsestypa ) equine

infhiEENAYS metaaﬁb eRéseHilé Viai) shd GRMkE rdRA bHRERRiohhEA6E NT,
but _not ted to, rables virus, cani ne hgrpesvirus

(GLER Vel ZROHE Babs i R Breripyentinn HRocGrBaY  amgrises o

unhﬁaﬁ&géﬁ Bdlécted FFRDALCKIvihe ph@BieASREN A& rhiidsaial) %%Oiﬁé FRBIRE bovine
Borrel [ a bur gdorferi

Lept ospira gr hosa,
%ﬁ\%a@% A %ﬂﬁ@ﬁl‘@ﬁm&s cgIEAViH% bpyinesviral digrrhea virus (BVDV),
fo&@ﬁ@inﬁﬂh dRBse VRE @RI V) thvine &esﬁ&@dﬂﬁ SfncRp emsrteasvszfxnfeaﬁus
i nv tlonterrrpS|t|o rlsesan)m’ru oge
Bovine Rhinotracheitis virus (ﬁaR), Esc zerwhta coli, Pasteurella multoczda, Pasteurella
haemolytica and the like and combinations thereof.
In still another embodiment of the present invention, the composition comprises an

immunogen selected from a porcine pathogen such as, but not limited to, swine influenza
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sel ected from an equi ne pat hogen, such as equi ne
herpesvirus (type 1 or type 4), equine influenza

virus, tetanus, West Nile virus, and the Iike and/or
conbi nations thereof. In yet another enbodi nent of the
WAEHH11EXT3 t he conposition conprises an i mmHJgéER906/013936
sel ected from an bOV|ne pathogen such as rabies virus,

Vi SrOF gl Sty BREAPOVDA Bl HERER K} Folfiudotf Syrtrome
virgg ij@(S(),E})AE)\Qorabxa% Ovius ;ﬁ]ﬂt}f)rrpgmhe drvedse FPYu sFl\(]P'-‘Mngg, cholera
HESY BZohESRL A RhoRiD Cyrfﬁgzﬁélo::%Vé@s;é@R%\% Patl: 8 hbiRid,
BoRiztd e bropkhigeptiag Ea@er@dna doli s Helirobycrea cerﬁae‘m&bglxacterap}dm'daﬁdh@
hk!s nﬁg%p%hq at%gﬁgt)[hé}%gi ons t her eof. I'n still another

present invention, the conposition
conpn iagemitageous i embu«rhmggmfstbet suendign forayides fprovastine compositions

RSB S il 6 PG A B0

veliole.c InmeureigsiG cvmpriring wipses badtBi@y/ ARl ang dxedllqa @ay bp peduct by é
el ol RN BBy it o Sl g B it
me(ﬂidﬁk/)well Nnowp ltasinge of optiracyskiil aethel:'aﬁyquneéxahipYe; ?RRS may be
h t hi P [ I
PP ee Rl e e WACOR el e (2R 5k Yot s

5,388)164 1246 e, 584¢0,663; 6a00404wmong others). dna siedlatmmaks, #GY-2 may

be bl iee PR AL RSB IR BEROHE®. adhns P 310 50 e aluped

onegse (Umﬁﬂgieﬁalaﬂtd 048 SAT)} |idMycoplastraiepramadiiie ro] te Yultured

i R EEFORR, IR GOSN BE ot o) B R F
etw'l 4moJ. e, Ry, &1 98 4B 01R99-W80sNg appr opri at e cuI ture medl um
and conventi onal ods we

Q??soﬁ’ cells Iﬁne th
kno B D OB, FmBIPI08IC P Facpige °ﬂ’é‘1’%sr‘ on, l‘-‘}?r Pa ogen is
ad?ﬁ&gﬁﬂu&ly 1ERR&t{Eﬂayﬂéir€han@ft{ng lwhedoptﬂanaalty an;@arcmﬁruoadlmﬁwloh by
i ne C MA- 104 ce i ne (se t Seri
3t agelieihl qiratmgn, uiingy ofp <Bvapy TGRSRyt el g
eﬂ@tehﬁiflﬁelpl}?ngtg e&y}‘eriﬂﬂl?@(fBEmﬁiﬂfhﬁﬁosalPM-tﬂe 1ik8Yandloea philsicblr tditment
cell.s line

usi.n US Patent Serial No. )
(e 2458 Uggipent %F‘{Fl?i‘&?“)b]@etgﬂﬂe o iaAgEvagm g aef mtﬂaﬁ? of skill
in R fita I*Eomamﬁle 08 PRRR irusiis BdicRRVASEY deik gﬁﬂﬂaﬁ&!&eaﬁaﬁﬁéﬁt

be cul tur in a ro |aeculturene um (US Pat ent
geSien ko 6t 0BrBE0, CRT5 o5 ST A0 o yoBment QU8 Joien
SefMdiMNo. §,587\iR); 1ﬁ6§vanoﬂ9tﬂ‘@\f—?r Sirus b9 Pe Q&Qﬁb}lshg@u% ei’ihﬁlbn@'ﬂnne

|nact|vat ed i mmuno 0 ic, or vaccine conpos

hepReHoRely Pa-PimPAcions detiery: ((Rabuem soed Nt 6301 314} oo

mﬂb@iiid eﬁhh ﬁ‘&ya&d ma@tmatee n@in};»a diipn® ke drited, ©F AWifhf fofrRdiiRfde
m cal _treatnent using, for_ exanple,

m?’ﬁ'F%(Pé éﬁagfafesfm%% 418137 Bt Hptopigena kJ@t’Wf"@ﬁﬁaﬁP%f‘“ﬁi T B
inafivael &f |féﬂfrﬁﬁlelﬁ}agltrkatmt3ﬁ}|(m RS E .sxu r%ﬁ‘ dJyteh@Ielninlﬁﬁe oY tRbnRnt

l‘& t r eat nent
6eB QNP S 853) oRby bt oot (S BB ST sl SRABHT w1
533!;19432 of skill in the art. For exanple, the PRRS virus
e.inactivated by beta-propi ol actone treatnent
The inactivated pathogen “can be concentrated by conventional concentration
techniques, in particular by ultrafiltration, and/or purified by conventional purification means,

in particular using chromatography techniques including, but not limited to gel-filtration,
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(Pl ana-Duran et al., Vet. Mcrobiol., 1997, 55:

361-370) or by BElI treatnent (US Patent Serial No.

5,587,164); inactivation of PCV-2 virus naybe

acconpl i shed using ethyl eneimne treatnment or by

wotaseinsxas ol act one treatment (US Pat ent Seri aCTiNG2006/013936

6,391, 314); swine influenza virus may be inactivated

using a detergent like Triton, or wth fornmal dehyde
ultrapeaitivaation (US sperpeengradimt.j qi|selpgdive pregipHatiogs)in PRAFiCWA Asing &

\ mi@ggpacterium may be inactivated by
po?%t?ﬁgﬁggﬁyée tjr)eat ment Ross, R F. s_upraél, by )

et Himampgeng ysedfl iLEaccing sampasitions qeearding\ty the p1eger fyveniinn alsp
inciuldk BREQSBh VISR T AeclolSeRALE A refibidht DRR: orRIRGIRRAR
nTcandgﬁ{Sr, 338,v543 . Thgaeci nagtelﬁva; erg pat hogen Ac‘gn be% *
viresp ne@ntpexiiigesh yaderayiraies.i Gpmesviseset e et omprisest ec hefeiglpgaus
polyficRBfidel (6 b Helift¥edUb b 12kd b, Aith@ i vABWY:r 3 vRY! ik Gheldlogous

onventional purification nmeans, in particular using

polymicisatideogrn shipisschiseayerss of rnteigdli iy putpases st therppyi, taagd) may
op@?xgll)f fJé itnrtﬁé i of a417ex¥i%s%qqgs,sgt§e33is3usgﬁéllc§,29 Q*@ét %@ﬁot be

ul tracentrifugation on a sucrose gradient, or selective
capsble of ysblicatioromghe viimpe tardetasil gr subisttn d heterp diojudehglprapgevectors

! i ' : .5 ions

oSSt Lo SO IRE e N Al HPEEAR: ARk |

ex prhesgino hecombinants medus apelynusicotideat genomiocRINA csmisynthetist or

: I ' i e . [ L

gl Bl RE s Bbont By BB B mtmuolotite i
an hrpdngenpdnOgw tieund podayureic| eoti de to be delivered to a

target cell either .in vitro.or.in.vive. The .

et Srar Bolis «F bty YRy b Be Hifeion oo ap
expressien estors wied forrtho siedtroéxpresdonayfproteinin mm ypppropiatoced]| slygtem.

be in the f.ormef.an pressi op _cassette, d
i S oo B AR ARh S5 e SRR fuop HREEr v o
sectdtien (if themnis enot seergiidn « edll lyds typichilyeadcursTnds pefommed)c bpidealy

cl onj vectors, fo ransl| at.j f a pol ynucl got i .
cogg eIy CGf Riation néfon LR o trifiraon R PPt REd BOpirtaion
mebi& gnch rae affiitynvatéxclomgnsr gel [filttayion+gipe ehiothetogfaphye metiibds and

C .sem synt het i r. synthetic origin which either
forﬁ@gl@a K & XSE?P alc?f’r‘ﬁgq {)‘i’rﬂée pé‘I}'/serfténvFIftWR'ed to anot her

pol Bheughederiti dfvention adlsoar énddraRBsent theotfodnmulttidn i P Naiultivelent.
. According to .another enbodi nent of the i nyention, the

imigiclogical GYPROUPS ¥ CqpBmeIAELEY SITRORHNRS, ot anPleofatigss
useful invd wncbi?ﬁm BSS e,(]jactﬁﬂan fad2taCdoRting 10 ﬂwbpraaamrh iﬁ@hﬁ@—g i1, but

system expresse potel S can e arveste Jn r
aret °6ﬁwfﬁ% s Ay aep Sf%%@% a{%"é‘ﬁ‘f"‘g fRyy Partigulatiy P'a‘f’i‘lé?“‘;“ and P,
ka?%@?i@i,: {aae;&dphfzﬁsh 8.2 ﬂaﬁicﬁl@rly?&ﬁ. r ﬁigi)nﬂﬂ @ioﬁ@!dlfuln% ¥6pl, SSalmonella,

I Cal, Qccurs or_1s ertorneg ., O lonal l'y .,
Coph e@mw%@g@tavceen%@{wﬁa%nmf% cg{? enfl g like.

ul t"!ﬁiafp'tdsér? ?{v&ﬂ{bn&mﬁ{eﬁﬁroﬁﬂf]si tbi Relhddy f@lliﬁc%u_ﬁiintg ah itilﬁlﬁune??@fiﬁse
. such as affinity, .i,on exchange or_gel filtratjon-type,
in %WFtoﬁ%t %ﬁf\%ﬂwﬁlﬂﬁ%@%ﬁemg& 'ﬁﬁab%?f Hmunglegisahsrepesiion
or o0 Edigpokifiol A ofiySe e ihviEdH. TROimmiRR BpBsRe tlicited in this

i nvention al so enccﬂrgpaﬁsies, the formul ati on of,
manger JIe patabyy anti ody and/or cellular immune responses, and in particular, a gamma-

interferon response.
In particular, the present invention provides for methods to immunize against, or to

prevent or to reduce the symptoms caused by, infection of an animal with a pathogenic
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I mmunol ogi cal conpositions or conbi nati on vacci ne
conpositions. For exanple, antigens wuseful in a

conbi nati on bovi ne bacterin made according to the

present invention include, but are not [imted to,
M4/ Big#™@ bovi s, Pasteurella sp., particul ar PgT/BS2006/013936
mul t oci da and P. haenolytlca, Haenophi | us sp

ticul ar tri.di
ot St il e SR A wie e R D prReis. ek, e
mMHdasfeﬁel fAeselt-inv@ation i@ Rebfil B vérickiete aiﬁfralspnm«ﬁﬁg, butive fitiitedto,

furt her, p OVI thods for |ndu
ufr@gspaﬂw ‘ﬂ)gﬁﬁ ine . ey, CalskreagyRP g b %ﬁa‘?%m%g(eg’ catfle),
ovaidNk. Bl shbdh, ldaﬁhﬂec(e fgh@oabQﬁdrclﬁmamrﬁiw (leCé ,qggsgc ahd £BBIRCS vl Q8 in
or a vaccl ne co t| 0 accorﬂl ng,t the inventio

a"‘Pﬁ% meldinge ‘Fé’Qb t°e|° ighens, qurkeysy PH s BYEYGn @ Auaih @ pheasant,

paﬁstts aFiHcNes kY Rfbws andlfatites @Bkt kA, ch bW, dnd mqm_S)es and
nterferon respon

arti cuI ar e.
o B & ey dsesep B T8 qoven P e GRS PR oF St eespagaR of
prégant ﬁ%ﬁqkﬂészlﬁfo&géﬁrﬂﬁhen B adnfinistéHn@ \40atciRy coh@oﬁlﬁtﬂuﬁﬁietab@)rdmg

1o &g,tlw%ggcglr ¢ aelééglg Lt ec Ige(;ne ?péqq%%gg gt/e@ti\ggg o%ws elicited
byom@ abcBBfdnl R6toQt ARP lthe trahmraﬁtﬂhe@en q_rbtéct@thitnﬁbkgilesF@t?ﬁ @dcbidated
met hod. o

un or protozoan parasite)
Pfﬁﬁ"é‘%éﬁmal?srﬂ?é]i‘ﬁf Gfepring. | Sher tEﬁ“SfanOf\Fé?bc wpFRlnihedics) %lbsequenﬂy
prbteﬁméibﬁr@nngﬂbmraﬁ&askl mted to, humans, canine (e g.
T?ﬂ feline . 2} eumeé.% hor se

bOVI Pedcts*,@gegof thecvgpgp%gompog qmnrgackeéchfr ing, etbg pregegbqu@on will

de(vﬁldgm tbQBdclesPRES AR, @R RERat{of hiStory, BhdDfehitiRRigtug SN dnimA %o
as in avians including, but not limted to,

bed’ﬁ?%‘!@éeﬁs Otheg Faetopslikecantiges coppsrigiion, addjtienal vacginp rerarosents, and
roR8 bf RhnisthatiBE A 8S sub'ﬂ@t%%%us ﬁﬁ%ﬂkﬁ N1’ @ ihttaBsdu@s bihmliration)

enmu, cassowary, he fike). I'n a particul ar aspect
wig algon énl?aﬁtvﬂlﬁtﬁff?ﬁ“vet ﬂn@e@ nﬁhm derse ehahesineoo adgunister is easily
de%?ﬁﬁhﬂ]@ﬁds@d‘o:?&e aRARA 8N entRRbEFe PRERE %@ﬁﬁl&e%f'aﬁfn%ﬁ%’ﬁ{on,

dm nistering a vacci ne_conposition nede accordi ng
aﬂﬂ Hhe iages @pd icomlitionhels theramimad dg euyaceivated. nehlisanativals methOdwﬂl

1mln‘lﬁQ6geLi‘cﬁ§1 u2fls BF Birfefe ?ﬂ H@sa@cgt ibgdi 88 %@50 &?&&dandbéfthérm%reenmg
vaccl natl on protocol an t'he trans

prepediresc £4ny be aed o dletsomine wifestive cdosrse ef@r 2 veggimgneonfpesitgre én

ac&ﬂdatn&e‘g[th e Eﬁtqgvena-&ew{tl{oﬁpﬁ{dﬁé eﬁfeﬂﬁ%ﬁoﬁatﬁ&ﬂ "%l#e examples

ant1 bodi es se uently protects 't Spring
prepenjedibatow, mlldmwgéy arpatehiewhed approximato Apross andovhahM@mmate
voRipRe Ol a1 9 ¢ g %Bﬁatc? rf(ﬁ'slﬁﬂ'l% thé V&t %mpwl& n SSHH h‘éfé d’t NGy
Specl es, Bred: age, sl Ze, vaccl nat story
critiesd [fackor 9¢ thiathe dbsagh grosidearat] leasba phealmmtwatea’@ht agmme matural
mfeéﬁ?o'h Oe%‘ééx{dlaﬁ%@d r@#ﬂ& ‘m?igﬂ{oé 912 p}% 0 h@ﬁry Qﬁ rg?:%ijdn& (a‘s"s'&l%teél FRH et
m@cﬁwu tlhn eppuepriatervohardds ledwiseonsily, as@riainert baonesefidrdinary skill in
thc?_,ﬂm ﬁéﬁ&&rﬁﬁlggﬂéwa}@"s%écm? lﬂ%%gium%ao‘f:aecfrogﬁemg; gg I?ﬁ'o{;l"a%o&%f"%? 1o
abol t06rmi mmdeaﬂmmlyo fromhboud ABingan algwh 6.6 malr Barifelineodanink end
calffi€ Shddfes, HREvARHE BeH AT BE Tt Aot G2t B BHE £9'%u,
condftion of e ani ma to e vacci na
adwntagequsly ifipel apoutfel inbidiabeut 2.0imnand apea actyﬂntygepusljalf@noﬁbout 0.5

mlg{): fF"ge"g‘E I?g ténl.d 5P e o83 péﬁ@fﬂk sﬂ(?icé,‘ %q/oﬁﬁécgf %ﬁseqﬂﬂr W 1?0% about
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procedures can be used to determ ne effective dosage

for a vaccine conposition in accordance with the

present invention w thout undue experinentation. From

the exanples presented below, it will be readily

APpUEHBITAhat appr oxi mat e dosage and what appPOKLHDE13936

vol ume woul d be appropriate for using the vaccine

S 0 S C ctor i

0.£ IR b G0 385 SE1aBEEqNEY Mol bt o.1 Lo e s BOKE anh v
adeﬁrﬂa@tus@gmnneﬁmatalmaIzOmhf ection, as evidenced by a

red ct| in.t t.al i mor t

Wi t hlf{ cpeate g cmt:tI ?tr)fsec |b8 rt}ad%)ﬁﬁ%%%s 813?&% {née \ﬁ/jo a‘fs % e%jance the
m{nndnewspcmse antially ongber 4 lang g:ﬂhobpf tme haxf elapsali anmeyhesllustldbset fin
oz}ggeg%b%rﬁlmeng exar%%to ¥en8 ot the VaciS ¢ Bl%é?strﬁﬁsl‘é %LH.?”.sée‘%éd & a
pmittemit ageetos| §.e., fmbmtaab«wbr, Oin@adgtmadlly, ahou:ttraﬁm@:ulatly) ForThe

odifponlimSE R {ifiRess Sos et R

S€_QI, i{l gﬁ%rg%tt ?ﬁgo%néé%‘? a&’mmlstered n

teﬁﬁ\‘bﬂlﬂlbﬁg eDfisth yhdut two tatabcuit fiGe dbsem gnten aahmmalsmf@bddt tweatn ebout
ant a froma about

S R R g L T R e S

artm)ﬂl be&rofdifenthaidthd tnumb8 VOIRE0MId1tha Az MEFVaUS2Head Odcdations

oo SRSy e 397 Y 4 B, B0 9 s

vaetindial; taaohdiforDofithe ar@fleiatpadicadia Ipfbaérlcé) BSmamabantibodies; the

epus at per.i dIC tine,Lnterv nhanc the
ooy G BB e Bt TGPt oo o g B S oot !
vdecifiatieh,afe @ericd WﬂBgdnbﬁlljr bs no@asman b weeload emmxdgermny wall be
t he present in ent% acci ne conpagsition is
%ﬁtrﬁbglf etpv@dto ogt l}fFaP’g quJ{JwétElylva cnﬁted ammals a booster

veecibﬁmh HREDISH dviring R Frasts| mbduyan @hudl RidradTuRe e ?érfoh‘ﬂled The
as one dose or,

sition, may. be, adm ni st ered
ol t PR TSl TR EHS ContemplaT odminisiegg A VARG SERPIB St o
n&ﬁlefréfeotﬂ]eatbﬂ bifch t480bilt Gof Bk fol PRyAR) Y0Gje| DRANGE® or Biojector®
intervals of about two to about _siXx weeks

BieltrhrORERb - 1 Aarpame Al Iieaty il thorart is gidee adjust the

s,p%eﬁem&ts, ofORE nfj»efcto% ks lrdquirdll W1 regavéitto \Mdkdrs Elﬁ:ﬁ% NheZ §petiBAbS the
t he nunber of doses and the tine interval between

anjipal 4p (PRt yagtiRatedy disetag sang veghh Gfther anpals apd Q‘Pshlﬁen‘@f‘]l?aﬁ Pigtue

cpbiimé@ltiohl Mted to, the age of the animal vaccinated;
the condition of the animal, in particular in presence
of MRt rRmbogimenh 9 the Prases inveptiere 1B mefRShcoBPTSEH 2 single

adMRIsAtoP Tof ANVAcERD campdshtBR | BrmRBfeddRRE an RdiIdide aécbfﬁﬁ}g {50the
initi aI vacc:| nati on, the period will generally

inpestigfer Foh SFAmplendis 00 SEDodveNst e datsineycopppsition is %mﬁeﬁwd

MpRPMEmA %pizé?mz@}i’tﬁé‘ Yackin¥, QvR &K Slterfa® entfoRiheRtSroVides for a vaccine
vacci nat'ed ani mal s a booster vacci nat i on, before or
CORRFIPIAg, 21 Frgfivaled ;PCV&t ViR SEPDAgHionrAdier inpnelogissl qempositions or

an&ﬁécs Qfe"¥BihbIeT0LusP S Qhlle dJ3Y RPN hoRliRg, P RSt %H?ﬂe@toe ﬁlactlvated
adm ni steri ng a vaccl ne conposl tion usin needl ef r ee

PRES ad SBY- Dgeprcins map e adioipisererplseis ptq;encppgtretewt}ng antibodies.
Avi 188 {dfvdntioRervel flidtds)io %’etlﬁﬂ@io%ﬁ@df hos@ Q‘ L) BCnimsY &Jﬂ@ﬁsmg

USA) . . An erson of ordinary skill in the art is ab
adH’giﬂ“ﬂ%ﬁngtt‘h ¢ heyi @ pharmaggutionh §°r@toswﬁrematﬁ @etrémg sasthe inyentioagnd
coptifing @OWast &R inaminebsh SWeRdont MR SRS BSiBhg [Sroteins or

peptides, antibodies, allergens, CpG ODN, growth factors, cytokines, or antibiotics, and in
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animal to be vaccinated; the age and wei ght of the
animal, and the |ike w thout undue experinentation. In
one enbodi nent of the present invention, the nethod
conprises a single admnistration of a vaccine
wonpwarisrbn fornul ated with an enul si on accorrdiTA{H2006/013936
the invention. For exanple i n one enbodi nent, the

[acCi oSi ti an |nact|vated

e 30 G AL 5 e, e, pRED e omn R, B T ped 1
imbR\Grelah pér@d’rmandéﬁmcah Bﬂmabsﬁﬂpa‘sla&hiﬁbnampxgm atcbwat ed PCV2

Vi rys conpositi.on, osi.ti ons. or

v o SR R tioY BptPer Eies (LB Kb ool f e PRRRirg
mg'teﬁ{b}hugli}ﬁm gs ad Hﬁmﬁm&eﬂ d)ﬂt‘)phhﬁgcc_hﬂpal Icﬁrﬁﬁﬁlﬁblataﬁd_ in RRES®naRthl, an

e v i ne.ma .admi nistered al so i r eseng,

e RIS 3eF GHTE 4 R BB, GO ShS TG e o opilized
forihsez!l &ﬁeﬂ&”oﬁrfbrl‘fﬂdmeﬂ& stlotidnrae déscitbell &kin. €. 9., an ani mal ,

i.sin ring,to.t host rmaceutlcal
conBanisPeen Hbec 3t SRRt fe Tenet by BHlowg nomimtng
exg@@nggrl sing at | east one i munogen selected fromthe
roup consisting of proteins or peptides, antibodies,
EM%%%, CpG CDN, growth factors, cytokines, or
Exﬁyﬁ#le Rt Pinuffon Mﬁlﬂlfh@urm’gwiﬂo@%/ 113373
S2006/ Q13936 _parti cul ar or cytokines.
TheShs cpiisiordtRraducedin o HERs S5 tiffsem"s’d e%mll%s used to
| DRiey¢ eSteh:0Wt i eslhfaé?rﬁﬁﬁ-@%r | Sv@Ebna Brhifikies WAR TASyp8 with a
_k_@i gﬁ U %?DS

chi cken pi.g cow. The present |nvention rther
disioisErtins hezd VAl fha@@;ﬁfpcrfu 19iTp) Wast ISP o Rrpdioe &isrfomniations: arfo

prodi@r 8GR RtonS el oRinedt? ollW@QﬁJ‘erﬁlﬂsxm ABEeWith 68 volume of
conp05|t|on and, in a second vial, an enulsion mde

aqusesothareritd- The agneoupphesetits Aiden thesily pase undvupgitabiene A00Paym
(roﬁﬁod r FnihMORB? | hﬁﬁﬁe ﬁm@ tdftiof sﬂs‘é& Qs HRERRlely 1Hcr@é%ls’c?@ﬁﬁ the
solution as described herein.” The invention will now be
augmentafien ofdeesvolymrstg 3340 mendugng wewwo Duging tés strpriby ermﬁl&l%\gas
a v@mlﬁénulga%%a] Eﬁﬁ%hlﬁoﬂ-ls M SfiniBBY YAG Ty Yk RTFor
Met hod The enul sion is produced in two steps as
theé@é@mub@a, Rhgseregimpesifion veg psioll®ysep: A hi gh shear
gg QQ .or Silverson enulsifier (LART type with a
|S|n ératlng head with a dianmeter of 10 nmm) was used
- Oleg-ptsi@®8) t he fornul ati ons. To produce an :dblesion,
.0 | f oily phase was enulsified at 33Gy4 one
Qﬂfiﬁgiof S)')queous phase #1. The aqueous phasgng}s/‘vh
- Pueffo ol (Marcpid28) | y phase under agitation, 500878Fmv/v,
@l akkon per minute) for 1 mnute. The rotabisan,gpeed

was progressively increased with the augnentation of
Aqudens phaka #(18%mB300 rpm during 1 minute. During this

‘P?B£§WJ£¢1pﬂEﬂlqua was a water-in-oil emulsign 3E%ﬁ%se.

sion is a OWcontaining 20 %>m
- Ispignic buffes corfuinipgdisedium andoheropotaseinpebophaa 0,023 @E 7.8)  : Q.

. th 2bd.O¥Sy

A5 % (w/v) solution of Lutrol® F127 in the same buffer as the vaccine, for example,

in isotonic buffer containing disodium and monopotassium phosphate 0.02 M (pH 7.8) was

used to prepare the aqueous phase #1.
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Oly phase (72 m): - deth-2 (Brij(r) 92) : 1.8 % w v,

- Oeth-5 (Volpo(MN5) : 8.2 %wv, - Paraffin oil
(Marcel 82(r)) : 87.5 %v/v, - Preservative : 2 5 %
v/v Aqueous phase #1 (108 m): - Pol oxaner

VOR096H13¥Y F127) : 0.58 % w v, - |sotonic buf?CéFr’USl““"“13936

cont ai ni ng di sodi um and nonopot assi um phosphate 0.02 M

( PHyRerBihe - ag@hon Stophed, &ngglsiot{i’l\é éﬁ]géd ) ar{oc(ll\%\(w)ate?%hmsioﬁ MThe

of Lut r ol in the sanme fer as vacci ne,
emfiision emﬁpqeé ina Md thapberst £°Cfor 4t destd s m ﬂi!gs stize.dbH qmnlsion
wa@g emﬁﬂfﬁt g@l%)&fbh ﬁas@ 02 M (pH 7.8) was used
repare t ueous ase #1. 21 WD 2006/113373
cr&mmm 3gueohphise #e Way brepareb with t18B peldof dispdium «and
mo%%tteé:slglﬁ p\f/i\g@ p ggie 1?(%012& butte gplz\ﬁtg%tgﬁﬁgﬁlﬂﬂlg%ggengﬁ gnacuvated
Milcegstmadlypnenmonige inrhimogesn; agBCVtZrﬂémemeg; ahdesepihed gnfra). The
S t A I e
S b Gl AOR  LE o e bRl ek 4% el 3 ing e
sargé mmthueqm plsotZa diegamplenprbittecard, 102ed\hm thototatiprof a
ma%t/gﬁfc%rr ﬁﬁl 1§ut¥,vI Fﬂalt ﬁﬁa&ﬂ'wﬁg&%&&) in Qﬁerﬁg&}}ﬁggi&gwas 2.18%
eun: onl ae | nMunog
(WIVDmunogen as descrl bed infra). The pre-enmul si on as
pre t I
G 1 o ey ekl s TSP AR E RN Ae eV ST 1 e
#2 Wsing t‘he ssmmrdpm'pvm mtthodk ,otlaneknuimudcabybet db@medtaatdwnbed
f,.@a nmagnetic bar for 1 mnute. Final surfactant
concentration in the LR4 emul sion was 2.18 % (wWv). As
pr eb gmulsien ei n, the LR4 vaccines are stable for at
| east e year at 5C. Using the same preparation
rretfw—oﬁ@t—her ermul si ons can be obtai ned as descri bed
bel T fifa 3R ermlsionois an B/'W stiulShe ponfding 3 14l of kdGilyeshmdesi on

s, an }? SerruIS| on containing 33 % of an oily phase.
Jé@%% QU (120 m): - Qeth-2 (Brij(r) 92) : 6.24 %
- OMth-2 (Brij®@@2t h-10 (Brij (P 96) : 2.76 % w v, :6.RBaafdin

; \ o
- Sld16 (6% 828) - 89.50 %viv, : 2.76 % wiv,
- Paraffin oil (Marcol 82®) : 89.50 % viv,
- Preservative 2 1.50 % viv
Aaueous phase #1 (120 ml);

- Poloxamer 407 (Lutrol® F127) : 1.20 % wiv,

-Isotonic buffer containing disodium and monopotassium phosphate 0.02 M (pH 7.8): Q.5. to
100.0 % v/v

A 5 % (w/v) solution of Lutrol® F127 in the same buffer as the vaccine, for example,
in disodium and monopotassium phosphate 0.02 M isotonic buffer (pH 7.8) was used to
prepare the aqueous phase #1.

When the agitation stopped, the emulsion changed to an oil-in-water emulsion. The
emulsion was placed in a cold chamber at 5°C for at least 4 hours, At this stage, the emulsion
was a pre-emulsion containing 50 % of oily phase.

Second Step: The aqueous phase #2 (120 ml) is constituted with the isotonic buffer

containing disodium and monopotassium phosphate 0.02 M (pH 7.8) and the immunogen(s).
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S VS —

- Preservative : 1.50 %v/v Aqueous phase #1 (120 nml):

- Pol oxaner 407 (Lutrol (r) F127) : 1.20 % w v,

-l sotonic buffer containing disodium and nonopot assi um
phosphate 0.02 M (pH 7.8): QS. to 100.0 %v/v A5 %
VOrWens8dTut i on of Lutrol (r) F127 in the same RGTfUSRI64L936

the vaccine, for exanple, in disodium and
ASS] A e
B SRENRT B PATE D ¥t o i b BB S ) Bl

the argiutnabf tha asueomomdse_ #2ee tlarmhs tempereﬂumn gtebknixed binthe rotation of a
ma%rb #1 df)ar 6’%@ n%rmtg.t zglﬁﬂctmy@g ce !)r?ﬁl% l\ﬁ%senﬂilﬁfrﬁlg g.'4581{’o/2\6/g.,

anbe east 4 hou
t heAsgmepas:i bereinythe LR3 proeinesnand sabdafocaidasti one pepr 5105°% of
OI ! ﬁi?,lpeh Lﬁ 85 %Zl% %glhB%Ihgnul 10 elS %9 'BQ&S%O%[““ ?30 %ngf)an

e S0t 81 c
o1l)dp1msnd| um and nonopot assi um phosphat e 0.02 M (pH 7. 8)

Land t i mrunogen(s). 22 WD 2006/ 113373
O—ﬂﬁéﬁé’?\gg%@%l%% The pre-enmul sion as prepared in the
- Oleth-3(Br§®OP) was cool ed to about 5C, diluted bydadding

I h | ume of the aqueous phase #2 at .t he, sane
"OF%E%@?"ER‘@‘@ and m xed by the rotation of a'bﬂe@ﬁ'&’i c
- Piyaffin bid (Mércolisa@) e.  Fi nal surfactant concentragbanv/m, t he
LR3 emulsion is 3.40 %wv. As prepared her

i e
-Piepesvallit cines are stable for at |east one yeaﬁ Sa&’V%C.
Aqﬁﬁhsgﬁ'&bj#ﬂl(mﬂbe final BEL emulsion is an O Wenul sion

SRS 450 o RIS s PR )

,s_(,\&imto(%)r/VNS) : 9 1 %wv, - Paraffi n oiI (I\/Iarcol
829 : oV - Preservatiyv 5.%v/iy ..
Aqu §q‘ﬁ’ﬂ'éﬁs epﬁ&f( HAo cARtYins _isqiary piTRer b%H“FaérPn%: o#f’gm fgd
moﬁé@ﬁ@dldm\pmghd@ DOPOI Qﬁﬁ I7.8)9B 8 O% Firhaﬁrﬁi e %n%&gaﬁdsy T89 BEI
?é %é oV/Vv T ueous E n]é]'g
emplgigp mob I b fore ysk Eiga) ctaﬁl@e%ﬂemﬁnaﬁal th?rﬁ bBtisien st
w/‘phosphate O 02 M (pH 7. 8) 98.5 %v/v and the
Fglgl? The BEI emulsion is not diluted before
tabifityaf theRmulsiensc oncent ration i n the BEl enul si on

i's ﬂle%Rth/aHd [RSBIRMRsifionsSHaR | dableY eeh hhEreRN3Y 6 Q8tRentrated

immunogen(s) at 21°C for at least 9 months. The particle size distribution of the emulsions

did not change over this period of time.
Example 3: Mycoplasma hyopneumoniae and PCV-2 combined vaccine--Composition
and safety in piglets

Materials and Methods: Two vaccines prepared as described in Example 1, containing

either LR3 or LR4 emulsion, 12 Antigen Units of inactivated Mycoplasma hyopneumoniae
and 2.4 logi (Antigen Units) of inactivated porcine circovirus type 2 / dose. Twenty-four
(24) piglets, three weeks old were randomly allocated into two groups. Group 2 of twelve
(12) piglets was vaccinated on day 0 with 4 ml of the LR3 vaccine composition by
intramuscular route, while the group 3 of twelve (12) piglets was vaccinated on day 0 with 4
ml of the LR4 vaccine composition by intramuscular route. Group | corresponds to the
unvaccinated control group. The piglets are daily monitored. Two weeks after injection the

injection site and the Iocal lesions are observed.

23



The LR4 and LR3 conpositions were stable even in

presence of concentrated

| east 9 npn
enmul si ons

vacci ne- Conposi ti on

t hs.

i mmunogen(s) at 21C for
The particle size distribution of the

at

did not change over this period of tine.
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presence of maternal antibodies at the time of the vaccination.

E

xample 5;: Method of Preparation of Helicobacter

Do R G0 dThedoRt ol A0 18P SHys YRS VaabiBNekR o

Culture: Bacterial cultures were grown from glycerol stocks, using a 5-10% inoculum

into Brucella broth supplemented with 10% Fetal Bovine Serum (FBS). Cultures were grown
in vented cap flasks in a triple gas incubator (85% Nz, 10% CO;, 5% 0,) with shaking at
about 70 rpm at 37°C. At the time of inoculation, TSA + 5% Sheep’s Blood (SB) plates were

also struck as a diagnostic test to determine sample purity, Colonial morphology was

punctiform and clear. Some hemolysis was seen on plates left in the incubator for 3-4 days.
Cultures took 24-36 hours to grow to ODgge>1. Grown cultures were also struck on TSA +
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ORF2 anti bodi es by ELISA Treatnent DO D21 D41 D63 D84
D126 D153 D180 G oup 1 3.080.58 2.570.50 2.150.58
<1.510. 48 <1,510, 34 <1.510.17 <1s10.05 <1.51 0.02

Goup 2 2.91 0.52 2.35 0.52 2.44-+0.35 2,670,50 2.601
WOo2®6421330 0. 49 2.48 0.54 2,43 0.54 * Mean SBCAAH2004/013936
Deviation (login units) Results: As dermpnstrated in the

sveB i, AR b s o WS MR BR AP A e opmporig

forb84A). days after vaccination even in presence of

T 0, RSSOl M o, MG  Bin

boted and eentﬂﬁgéde fat 500 uprh ufoﬁQO\ABﬁ:ﬁtegr\ﬂWn af 0mMBgtkneaar oltor at
st ocks n 5-10% i nocul u info,.Brycella broth

PRVHEMSHILE BR P deeinkas sl QU PGl et i 1x

phésphatdbueredaslme qPBSIN Pellets wera twakpadlpd fnl RRSadialiqeotdd inpol 16-ml

as 1 cubator (85% N2, 10% C02, 5% 02) with shaking at

Vacg 70 rpmat 37C. At the tinme of inoculation, TSA +
5% @aﬁﬁﬁmﬁoﬂ fatiger ppEardtiond e lyephitizedofos 86 Bdurdwith AS stébilizers
di a ostl st to deter anpl e purity, Col onial

O 5t Yeég éﬁﬂ?‘?f‘("?‘SP e’é’ﬁ% clear. Some henol ysis
WaSP@@ﬁ‘ igekvidat at 1@;33111 @blitidn (01108 vad @ethakd®lin {® MM +¥C1 tia(y filter

tures t 24- ours t w.to OD60Q>1.
Sfeelﬂeﬂ Sviee i FE’ Qaw WackY%ﬁlllg@&n%en?&eW%w figestsd yith
pepstal(i %%@ PEILARIBdedTIP FEyRhRSRBIed 8I0mAsESToL 85 h&lfrs at 37°C and

cat al ase and urease production (Helicobacter cerdo was

genglegoakinge Samples (fd ) waze prreadronigaliSiach 5% G nlatesclincybatedret 5C
in 9@3;@9@% ﬂfﬂ?@er@&ﬂ&qg%%af) i ?8 d%' ofrsC B ol Gl&% séeﬂgi%%

ntri m nutfes W t
hows dikdicating 'fb@tdhe Repsin é\ggsﬂgtthn @Ia@}lvmaffgct The super nat ant

was n r I
oo B AEBIER AT Sl SN VERSE 2 i
digeﬁisusqgémmre neum}&edmdﬂlal A huadereeiof PBS AlerH nangrelizahen, pH

Wa%/ ﬁ’ Lyophi li zation: Antigen preparations was
yop ?lzed for 36 hours vvlth no stablllzers or

tre&ﬁ@l %n ﬁelBL n sol ut| on (01 was prepared |n10
sterilized twice with a 0.2 mcron
fil Va&rined witlph ifdrmpletdd cas Shayarin the &ptele atemtampmmeodslg ept ed
DR gk byt 8, RERT D B S Pt

conccmltatrmgof esammaherm hftet Gmuilzatioe LR2 epeleienis@ndivalebiy HRH% SB

enfB} et BALH C1nH G HAn ot Rl o8 ooty
is Ogﬂomwv)/\msiml@éﬂ 125 %gw/9.6 hours, indicating that the

pepsi n di gestion t| on effect. PBS
neutral i zati on: Aﬁa’?’aﬁﬁ/aﬁ‘i”’ée?é’r FP%HE had a pH of about

2.0 after fthe pepsin Ingredient Quantity | Ingredient Quantity mg
Ingredient Components mg per ml per dose (2 ml)
PBS
NaCl 2 4
KCl 0.05 0.1
Na;HPO,4 0.2875 0.575
KILPO, 0.05 0.1
deionized H,O
rg:ipsin (solution) 3.5 ug 70ng
HCl | 0.042 0.084
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di gestion, so they were neutralized with a 2:1 vol une

of PBS. After pH neutralization, pH was about 7.0.
Exanpl e 6: Forrmul ati ons of antigen preparations

prepared from Hel i cobacter cerdo treated with pepsin

WO Wavisd78 n Vacci nes will be formul ated, as SHOIVWE2008/013936
the Table 1, extenporaneously by dissolving the

Iyophl li zed bacteria in 10 m of LR adJ uvant per vi al .

&
th eTlﬂq mnals: veeddn tﬂnmwftynar@ gg@@@@ rcenvepi:{ozml pigss th@t 229 PW(SW&FF
and W%ﬁ%geuwomge-‘h%g’ C%h(ré%b’ﬁai p@ﬁﬂlaﬁ; seleMef %ﬂestﬁ_ﬂhﬂ}%@ﬁ Bthers.

I ngriedi ent antit %/h ngredrrent Quantity I ngredi ent
Allpigspoeights are negoqded e pigs ereissgred o hirpupspRE Ingstch pizs gach.yth

<Bh S S0 (65  yd
Omppclindally beithy 3817@18 RETinciadaioie /18913 6All ik intcoidensified. Pigslage

ey afd SRR R Syl SMeE B 06 R it Bhe group of s i
vacpgratbdiand oriei gsouptlefitlys wivescimated canirdl. Atansivaied apiradls pregee & due (2
mlé)ledogé?%g\éhé {n%gmuﬁcﬁlg ro% a@ﬁg%%k’%%g%asﬁ?{ﬁe? gn(f Tup Uﬁ{]accmated

t i ona are sel ect
conttuésdonmntehmvasanynéédumpl gs wei ghts are recorded. The pi gs

ot A3 Moot ARt R 3R ooy o b AHer? PAAPErGR He pblif

seRiraESpeas @ aemacriatmad‘adﬂay él’lmp@ ai'eembmbsledt eahp;soxmlﬁhly}% days post
i ni gal | ealthy animals are i.n_the tr,.al

cnfjchiX, e’ neeiR ool igh eppRechapd &t WS Briilecat 98, Tpe

expdiﬁwﬁtal/@eﬂgﬁis&ﬁmﬂxgﬂzevmrl‘z&ﬂa&th their nothers. One group

of pigs is vacci i one oup I eft as
unVﬁf‘r‘L n.at ocont I' 'QEFB /%’I}RE tng 'd nr\ol AV EaY dose

(2 m‘i‘r%ﬁféﬁ'&‘*éyr RHfeR ¢ feHlsh "F‘ e ¢ "5$° [ Dl challepge d 5y
over eavhcculd®dd grehip and | hi p. UsyigcCl nated control$ do

not rEeCRE ﬁv@ﬁh‘n rtﬂi ecrion. Al 3 WEEKS O ag;e gl | pl gs
and C Tenged—Each group a used
Challenge Procedure and evaluation: In case of severe chmcal 111ness treatments that

are considered necessary for the animal’s welfare may be administered. Each animal’s ear
tag number, date(s) of illness, presumptive diagnosis, treatment regimen, and disposition of
the animal will be recorded. No treatment is provided following challenge. A moribund or
injured animal are euthanized. An unhealthy animal (clinical illness or injury) may be
withdrawn from the study.

Serology and Skin tests: Blood is collected from the anterior vena cava prior to
vaccination, prior to challenge and at necropsy. Helicobacter antibody levels is determined.
Skin tests is performed.

Production Parameters: Pigs are weighed upon atrival, prior to vaccination, prior to
challenge and at each necropsy to evaluate potential weight gain or loss.

Necropsy: Pigs are necropsied at 28 DPI as adapted to Helicobacter challenge.
Example 8: Helicobacter isolates

Two bacterial isolates (2662 and 1268) were recovered from porcine gastric mucosa

by micro-aerophilic culture and passageon Skirrow’s medium plates,

26



separate pens in an isolation facility. The pigs are

necropsi ed at approxi mately 28 days post chall enge.

The negative control pigs are necropsied at the final

necropsy date. The experinmental design is summari zed

92098'@13@32 Tabl e 2: Experimental Design TreXCRa§2006/013936

Descri ption Helicobacter challenge No chall enge

Va t

o] 00E5. X Qe o Bl MIAF e B koG i e

shog qupried é‘\guli Wingrike!, rods) aumarreartigtyt leeativitawish s eabbit eti-Bpl antibody,

bot@‘fs%ﬁx% HeYe Fs{é{gméd“% @ Eﬁﬁk %bét é’?g/ §§S ?ﬁ'@ﬂ”bﬁt Wefibin

blowngwﬁim isalaty |2é@2mss ﬁnmct tOémsm&ﬂr tq b@jncd@nter ayldri and given the
nan?e Ec‘dbEz tgrbezocfo” fsg’lgtejﬁ }1 amshﬁcnp 5@8 gﬁlﬁgqh&t szGG%.
rea enge. nor |1 bund

|s provi Ow ng cha
Exagmple PriBaeterid! BoidiMeasura jActivity An unheal t hy ani mal

(Cl Rl Cal 'T!zﬂ:l@?sﬁac%lgl %Hmzsum ea.s'ty\ﬂdl;tngﬁ awn from the
gdélfﬂsacl UTUgy "altu™ okl eas%%c lVl \G}a%tr sactl E'U Tl UIII

erior| veng cava i © VaCCM%ﬁglia?i N priog,
"'.:‘.u!!er‘."" & &t ﬁ%&ﬁﬁ : Fre bauyﬁ

=)

p=|
Vageinated spi ned. &in tests I’s perfornmed. Productidn
pon

——Raraeters: wei-gh -y For—t-6-
m&gﬂﬂgﬁfﬂﬁ nrl ol—to r‘ﬁa_]_l_e_n_g_e_ ’ph. pecrdpsy
*GF%SW@PSLP&{S@S%?%H al weight gain or |oss. Necropsy:

Pi le are necropS| ed at 28 DPI as adapted to
Exaumy castric Inflammagory Respopsea ) e 8: Hel i cobact er
| somet @striEWihilRRGiaRky abspbxﬁel @kes 42662 “@d@@hdﬂﬁﬁ)fomre@ and

recovered from porci ne gastrl C Mmucosa

lymphocytic SRS 1|n¢°cthe EP§TG BTGP EsHye é?PkSRf Pr Bo0es LnBdduin
mo@Arﬁé :@fid 3,26veVD QG i BdhbddR-obid TG 13 383Eulcuidtedtal the sum

basj s. of gastric locatign (cardi ac and antru
of %Plﬁtﬁ]@% §OPIRSGR gmgqgg(égqr@% andsqqglllrtl Geqyp sgn 8PERS |Were calculated
froMittRges | | ke" rods), urease activity, reactivity with a
rabbit anti-Hp _antibody, both isolates were assigned
to the genus HERbledUZstrelisaasiorvResBrse PAGE and Western
blotting | rom.d“% mheg! a emgqoMSchgu d to be simlar
to heli cobacter l} oLl gi-ven nane

"Hel | coba,té’Pc“é’E’ft%g""“l?sal ate 1%68 had & distinctive
profile unli Kiontdobgroop 2662. Ekdnple 9] Bacterial Load

Measured by Urease Activity Tlable 3. Bacterial Load
M%MML@MUWW G oups Urease Activity in

Gastric Micosa Nomgside:aerddeitel @igenset r ong Vacci nat ed

GRRPEP 4" U] Bay 6 | First Day 14 | Second Day 24 | Day 40
Vaceinated 1.0 | Vaccination 1.3 | Vaccination | 81.0 86.5
group

Infection 1.0 0.8 1.3 4.5
Controls

Suivaxyn Myco 6.9 11.8 99.9 97.3
hyvo+H.cerdo

Controls 9.4 6.6 9.1 9.0

H. cerdo vaccine provided the good indices of protective immunity based upon the
intensity of urease activity, blinded histological evaluation of tissue sections and the strong
serological rtesponses. A combined vaccine comprising Suivaxyn, Mycoplasma

hyvopneumoniae and H. cerdo gave similar antibody responses.
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Infection Controls - 1 3 3 * Goss |esions pars
esopbagca Exanple 10: Gastric Inflammtory Response The
gastric inflamatory response (Table 4) was "scored"
for follicles and |ynphocytic infiltrates into the
Y&s20p6/d337Am na propria on a scale of 0, none;PAl/USANG13936
2, noderate; and 3, severe. The total inflammtory
score for each pig was calgu ated as the sum of the
hi stol ogi c scores in the gastric cardia and antrum
G ouThedaenitnids sthevelesribal by dhedfblbving mmrbetel swgraftabl e 4:
Gasﬁri c nf.{ arrm%tq eshanse C%riﬁ)up Nunber Mean Tot al
Score eiray {g) 1S CBRYTST group 4.4 Exanple
11: (1$er anagueai solesp onsasingavcandantiSey oy liramunakn capable of
. esgonses C}ougs qugp_First Day 14 Second Day 24 Day
MGG G FU PR RO ¢ A/08%i nation 1.3 Vaccination 81.0
86. 8) graup-ibmif Boedphidia ethotylddBatly. akollol> Control s
Suizéxyn N%9016r9 11.8 99.9 97.3 h o+H.cerdo Controls
9.48. 6 YE . Y> H cerdo vaccine provided the good
I ndiges odonfibié Bpiréphéticistrfisnnt sylediadbfesin the@roup e ethoxylated fatty

e R e Gt i PR e QiR g bk Spotymen
an3RF flyQ@inbiakiionakpeises. A conbi ned vacci ne conpri sing

Sui yaxyn, Mycopl as | i yopnemmgni ae and H. cerdo gave
si m ar %%B’owﬂr(@ﬁb% gon cOFPIENS 006/ 113373

PCT(1YS2 026k 8bd9 #ution BentdiikEN¥dceife dnfigén b iiRtndies 6dpable of
, %ly, t he, fol  ow ng nunbered paragraphs: 1. An
n C}ngi%lr%awrre%?mn A s | on conprising: (1) an aqueous
sol ghyi on KRNbAE hopdilie swaeaht3Seddt f@eihe @foup BTRMASYRRI fa
capabl e of _inducing an inmune response_in_a_ hpst i (2)
alepbplopplyos ity e e Rr Ty lepnblask capabemer AR QPP Olash copolynsy)
an/ofi)RbAbingidn thereof,
(3)  amineral oil;
(4)  anon-ionic hydrophilic ethoxylated fatty alcohol.
3 The emulsion of paragraph 1 or 2 wherein the lipophilic ethoxylated fatty
alcohol comprises about 43 % of the molecular weight (w/w) or less of ethylene oxide (EO).
4. The emulsion of paragraph 2 wherein the lipophilic POE-POP block
copolymer comprises about 35 % (w/w) or less of ethylene oxide.
5. The emulsion of paragraph 2 wherein the hydrophilic ethoxylated fatty alcohol
comprises more than about 43 % (w/w) of ethylene oxide (EO).
6. The emulsion of paragraph 1 wherein the hydrophilic POE-POP block
copolymer comprises about 55 % (w/w) or more of ethylene oxide.
7. The emulsion of paragraph 3 wherein the ethoxylated fatty alcohol is a C9 to
C22 fatty alcohol and advantageously selected from the group consisting of an oleyl, cetyl,
stearyl, isostearyl, lauryl alcohol, and combinations thereof, advantageously an oleyl alcohol
and more advantageously an ethoxylated oleyl alcohol with 1 fo 4 EQ,
8. The emulsion of paragraph 5 wherein the ethoxylated fatty alcohol isa C9 to
C22 fatty alcohol and advantageously selected from the group consisting of an oleyl, cetyl,
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(4) a non-ionic hydrophilic surfactant selected from
the group of ethoxylated fatty al cohol,

pol yoxyet hyl ene- pol yoxypr opyl ene bl ock copol yrmer
(POE- POP bl ock copolynmer) and/or any conbination
WoOR0eN13372. An oil-in-water (OW enul si on corgRUS0eRg13936
(1) an aqueous sol ution containing a vaccine antigen or

gl sone gy B FRsere o PPGIsRY FPok fF A e Ry SLngd el
anfl iR diitagecsly a fethe:tﬂmeeydl@t sebhfam/mys toil Bghol ,

S R g . Pty SRR v

MwheaBsit 100039 atbutgooer al oil; (4) a non-ionic hydrophilic

thexyl ahed fai] h f h
R TR R e e

MW@TQB@JtB@mrf@ﬁbcﬁesﬁoa@out 43 % of the mol ecul ar wei ght
oxi de 4 he enul sion

/ | f | )
O B o ertis R eF e D arabtanfisghb Dovhstiin ot
hyﬂibplﬁhé/mﬂ&ctmmnleﬂﬁﬁ latb@ﬂhya&h% (ww or |less of

eth ene_oxi d 5.. The |on of ara erel
t he ydﬂa‘ﬁr"r}“l“ sionof %W?quga’ r"‘gt‘fﬂtﬂ§)e %f‘ ?apt?&ﬁﬁm
T6MBA® $6)BAjEEHL, Bﬂr§®%8(m%3®)729f}3r§® lelﬁﬂg 3gx EL@@(?E@XJmcﬁma),
The enul siaon_o a h 1 wherein the I&édro h|||
VaiaR o deiese. SBioRtrar. Yol s Valbos C oo s
(cma&)e Bifo-ret, md- %Q@W%Bdez BT-9, Einﬂzemilﬁlmwf Boﬁs a&r @FHL §1

rein the e xyl at e

Blf 2, 8- hﬁ%ﬁ@ﬂ?’aﬁ@ %Eﬁaﬁ@dé‘éa%ﬁ?/‘fs%ﬁ %Q:@Eﬂ‘? FB?W}PH@ ot ny

cofhRHEbnGRRASHFSt i ng of an ol eyl, cetyl, stearyl,
i sost earyl, Iauryl al cohol , and conbi nat i ons thereof

advdht agegsrlpiont wveaye otiegrhs | taré Wisren the non-ionic

hﬁ%ﬁﬁﬂ&ﬁﬁﬁ&%ﬁkﬂa%—?bb%&k%@@m@} eyl alcohol with 1 to 4
he enul si on of para 5 wherein the

et hé‘kw aTbéGmPEtOPy’f AT 13 Lrgm@ RQE-PD blork papplyaietishol
Ltﬁr@@ F‘@VTPHI@%@H@MF L%%Bl@?ﬁﬁ% TPJI&QHM f&@]7 PLRND 198 Fecidaisr

an ole

33@1,:1;#@%@@@ [Rm;g@sr 278}, éavql@FSV ﬁi@w@mrﬂﬂl Latel® Feal cohol |
Po?d?{gm&%?] i dm@&t%?tﬁ&m%r z@g slmgi%bmxﬁ%rqngmsm

al coh nor e advan at ed ol ey
Teafp@l@ﬂ@& 13%‘, i m@qs®T211)7E@trogt:S®rE9@ AR pbmy@mbmﬂ@glrtbmwf 4

L0001 o BRSmRep 5b i P pel A 1 e ol olopRoon!
lippplaliesurfagting isp@EthPORRIE] fotikalechplol ymer has a MW of about
3009 t o "ﬁrg%%h}s;oﬁ%ggarﬁl;%jh lg%?rgﬂlﬁlwsé Q%lg{EdWHQGEOI?SfBH_]@

par agr aphs e non-
30, Brij® 92/93, Brij® 72, Brij® 52 ( Unigema), Volpo® L3, Volpo® N3, Volpo® L4

(Croda), BS-4, BD-2, BD-4, BT-3 (Nikko Chemicals) or any composition thereof.

17.  The emulsion of any one of paragraphs 1 to 16 wherein the non-ionic

lipophilic surfactant is a POE-POP block copolymer.

18.  The emulsion of paragraph 17 wherein the POE-POP block copolymer is
Pluronic® 1.121 [Poloxamer 401], Pluronic® L101 [Poloxamer 331], Pluronic® L81
[Poloxamer 221], Pluronic® L62 [Poloxamer 182], Pluronic® L43 [Poloxamer 123],
Pluronic® P103 [Poloxamer 333], Pluronic® L123 [Poloxamer 403], Lutrol® L63 |
Poloxamer 183], Lutrol® P122 [ Poloxamer 402], Lutrol® 192 [Poloxamer 272], Lutrol®

29



hydrophilic surfactant is an ethoxylated fatty al cohol.
12. The emul sion of paragraph 11 wherein the

et hoxyl ated fatty alcohol is Brij(r) 76, Brij(r) 56,
Brij(r) 96/97, Brij(r) 98, Brij(r) 721, Brij(r) 58,

VB R06M33B5, | Brij(r) 78 (Unigema), Vol po(r PCRAIS2006/013936
Vol po(r) CS6, Vol po(r) CS 12, Vol po(r) CS20, Vol po(r)

gpoian? 2B i B Rt A ity L rgandapDypase)

TetBImcﬂBI‘ 138G ’Eﬁﬂ'ﬁ(t;s@ml@ RTetr@@sBFIN, (BBSF)].@'VHY Bantsaion BigeepD),

érl\rI{J si of 0 u‘isaéns()fa r%%gar%{ﬁ% E?Ot q{h&%&gmﬁe&%?n ;T RZ

connmtramommfsurfdoyndis,d;yhvdlghcps volfime pamulsion isfrR@ELROP.2bY0de kbout

o5SREFLYIRly f RSP % R BREARIP Bl o b

5 Y4 6idie, adtmxtagedm(sh/)ﬂoﬁﬁﬁao[ltﬁd% ooxabe3 %488], Lutrol (r) F108

[ PoJ,oxa rol(r) F %%Pol oxamer 278], Lutrol
(r)r87 Fﬁ 16&3’%“%]@“&8%%& 5ras [ Pol oxaner
228])), Lo gqubdus polbtion cpRaihing ameocing 8ntigen oitnmoinpgen chii8ie of

indL'CE’OI oxamer 1081_IE %BA?O% Tetroni cs(r) T1307,
AGBATESE FPETE ! roni cs(r)T908 (BASF) or any
cor('m)i nat naniohiedipadilic efifoxyldibkfagyniteiohn of any one of
?)graghs 1 t]g 14, wherein the non-ionic |I|ipophilic
sur act &ft™ F"éo n et hoxylated fatty al cohol. 16. The
e m(h)s i omnaf-iopia hadroptiiic elmxythied fitp alcste] ednipicing atoecithiedboyt

B 93, B 72,
43 %rafl F%th’lggab()%l 1({&21‘”3?”)30&761}3’&?8% f”j‘zlﬁ_(%%{)’vm poz :r J) ( {\l?%
Vol(pp( r ) néfionicGBy@eghilic FRxHate®ltt alcbHol dompiking abdvit kK% or

em c onposition thereof. 17. The enul sion

m"g‘R Bt?fgéle%?fo"ggr(%é)raphs 1 to 16 wherein the non-ionic

|'i mphl m@eﬁuﬁ&a&tpaaagrapmoawﬁ% RORorlofie Iﬁy@r@;ﬂ%wﬁf latk8.
The %&)‘ulm on of p ra erein the

iy Bi5ee) pgrerivae more e Abe Yy ‘wﬂgf 1588 Sheuncy 40 . of ety
oxil (@oqmaﬁ(eﬂabxﬁét@ﬂoléﬁ@icmmm 53814 EOPl uronic(r) L81
[ Pal oxaner 2%1] Pl uronic r% 2 [ Pol oxaner, 1 @%}
PI #Poni d% §mysien qfpareepldor éy}qeremrﬂrwaﬂwf( hyjdrqphgis
eth Iteﬂ)f&[}ﬁilcoﬁ Sbmp it BB T Y orledotd (v E ofi@8{EO) is an
fﬁ?r ol #@Z 5 ]) pPol?gcr)xarreg 9183] ﬁ_utrol (r) P122 % )i
ethpgylagpd g alQR#z Wlthllﬁ EQIof mpre 92 [ Pol oxamer 272]

Lutanol
oo i AT P

the ppg-jogic (nyt}roﬂgllc TWV@?@QW a t{rqgmgpg more than ab]out 43 % and
1633}3&%‘83&@? 64 M\Jd)?&']ethy-@ﬁ& bR &%En) aﬂSZchi 0 f%% ﬁ%ﬂt $6%4,1n1901

SF) or any nbi'nati on t her eof . The enul Si on of

parbigWar §am abq’utéé /agpreéva 1% 1g0rg sdwéseeuw frwg abppe 2.41% to about
3, 5@@%&6&%&&% b Qe tags Mé}gﬁt@gmm@uf RIS (wRSr Vol ume of

enul’'sion i s from about % t o about 6. % in

pardti cullksemyisien oflsax encpf i?éf%%apbb%@ 28 whpreidrarrmegpiating of
nontlﬁﬂghﬁ:*?%hcjeﬂt%xﬁﬁtﬁ@faﬁp QIH&hol &m&mﬂ?ﬁlﬁm@ﬁ\% R} AGRINA)of

froma out
ethylene oxide is fmm about 0 01 % to about 3 0 %, particularly from about 0.05 % to about

2.5 %, more advantageously from about 0.1 % to about 2.0 % (w/v).
25.  The emulsion of any one of paragraphs 20 to 24 wherein the concentration of

the non-ionic lipophilic ethoxylated fatty alcohol is from about 0.1 % to about 2.5 %, in
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20. An oil-in-water (01W enul sion conpri sing: (1) an
aqueous sol ution containing a vaccine antigen or

i mmunogen capabl e of inducing an i mune response in a
host; (2) a non-ionic |lipophilic ethoxylated fatty
WIo28066113373 (3) a mineral oil; (4) a non-ionic PCT/US2006/013936
hydrophilic ethoxylated fatty al cohol conprising nore

n abouyt % s than abou %
par&f‘ﬁ REED 5'<'i0o?e°°(to nt%@%, g[vm;ffgeplggf np,%,‘an,u (éw % 0@80ut15 %,
mod Aaoawdgam@ fioat dbeuel. TBROAbRONPYH (84)g about 71 9% or

more (w of eth EQ). 21. The enul sion of
pargr aﬁ&?%lolnm&r@/ﬁgteﬂlg H’Bﬁor}l %€ hydrophilic
et h@)wl ah egheolisabludorpdotiRinily a0aftei antighgl oFRMirRutope Capdbli bl

Yo and | ess than bout 71 % (ww) of ethylene oxide
mdcleesal}@naweéqsmwé ® ol eyl alcohol with 5 to 14 EO

22. (2¥he agitichicipoptilidaia iR g Qlciol;21 Wherein the
non-1oni c hydrophilic ethoxylated fatty al cohol

con! | sﬁﬁ@‘“ﬁﬂd\!}t 71 %or nore (Ww) of ethylene oxide

(EQ)4)I S aaaan-uﬁﬁd}%%bﬁh@@th&dyw falyGRBAY,; Wi th 15 EO or
nore., 23. The_ emul sigon of ﬁl\_l/jgone of para}g aphs 20 to
[~

22 (fher @.nﬁn-ecn:@: hydrophilie palyasgsindene-polyaxypeapyleas bleck copolymer.

hy dg0phithi emBlkiR ¥bpatlefifh b lvhifein e BH@LPIRNRRdG1aRE FHT €
t han about IZ113 %anﬂd | ess tha?] abogt p7 % ﬁg

alcgliqh {5 adyrmtagequaly ap §ﬂ1f»fyéqﬁdaf%tﬁlcoa!°1@0nﬂ@%n%em mgpu%w Yorpnd

Iespﬁiﬁﬁh%uﬂﬂr%f(&%?é}ﬂﬂéne%xﬁe%t0 about 4.5 % m)re
advant ageous rom about 2.0 % to about

exptlessdde a@uﬁ:{eob afnaeagraph &7 whergie ﬂlgrffeﬂyw}mb@uwﬁeﬂwﬁated oleyl

alcBi Wi (WEY) - 24. The enul sion of any one of
par agraphs 20 to 23 wherein the concentration of

non24- oniTée ppulsien pf any @n@fm%g%hs @6 t5 2% wherein the lgericentration of
nof ;ﬁﬂ?ﬁgéﬂoﬂgh@@%ﬁdﬁﬂaﬂ f %[cog@ Esefrcfrﬂ‘ﬁﬁ%t 196 % 16 5153{1': £0 % ‘Pr?“ de

01 % % particularly from
parfipdartirom abouih § % teshout4.5 %, QO%admtasecaelv dnmagedad % 1¢ soom

3.9 Y Bregzeé' Fﬁag:eﬁpéqﬁ wgrfgt bfa&%\é%e&ésw TW e)e nul si on of

any one O ragr ereln
con¥kent The ponlsiof of any enswfpaiegmphs 2b itqptpmberdin the consgytatioreef

e

oeomo%aom 28156,ut0r@ pa@tidgariy dwarabaw @A 6 kojaboutond W Gf). 0. 2 %
b 9 ) 0
to Shoutrd eulfby ofty EnBit RRLAHRANR 3 bt B Rpotirafort
thegronHigicdipopishpetheiylatpd fatty jalcaiol chﬁoaoalmu’s(bl Ytto eboucdAt@imi ng
ol BORHBoRY ASDaRL 4 TTDARSHLGARARLE 400 03 BNSE0: 39,

respon on- |on|c
mogd ddoa@dgmxety ffcat tbpuiaﬂ TBHohhout 1.2 % (w/v).

32, 'The emulsion of any one of paragraphs | to 31 wherein the emulsion has a

phase inversion temperature (PIT) greater than or equal to 25°C.,

33.  The emulsion of paragraph 32 wherein the PIT is from about 28°C to about
65°C, more particularly from about 33°C to about 60°C.

34.  The emulsion of any one of paragraphs 1 to 33 wherein the emulsion
comprises by volume per volume (v/v) of emulsion, from about 2 % to about 50 % of oil

phase including the o0il(s) and the surfactants, in particular from about 4 % to about 40 %,
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(3) a mneral oil; (4) a non-ionic hydrophilic

et hoxyl ated fatty al cohol; (5) a non-ionic hydrophilic

pol yoxyet hyl ene- pol yoxypr opyl ene bl ock copol yner. 27.

The emul si on of paragraph 26 wherein the hydrophilic

woRoosyli3sred fatty al cohol is advant ageously mIT/Us$2006/013936

et hoxyl ated fatty al cohol conprising nore than about 43

% and |ess than about 71 % (ww) of ethyl ene oxide.
adp@tagemey Snmlabioig %fo abawtd Feqed. mare afvantagaqusiin drompabpyt 15 % to

et hoxyl ated ol eyl alcohol with 5 to 14

ab@ésﬁggéfol}ﬁgﬁgnul sion of any one of paragraphs 26 to 28

whed%i n Theemglsion ofparasraph A4 wherein the-oildng @1116 #ibphi | i c

eth yI t

eth %sg%lggfolaxﬂfal@%gﬂbwﬁ cbih B AR ks Dpotartif o B oﬂgR:Htas
Ismnféina@uand/alg@phtbem}c ik emwalakepsalpnegpristane, pobiisgbuters ,5 %
hy§8 ..Et%&ﬁéi Qéou?sn@ J %ﬂ& owilsow@heg gagn eégé,fé%g% like.

SI1 0
p ar 3r aplis emelsicn omram@h éfr ﬂr 15Wélete®htbemnemi pid porggirises ainear

ly
D s R R e R S A
fronmtﬁOﬁArand&@ﬂQfmtqmaﬂmmmbmbt 0.1 %to about 1.5 %
(W e oiof TP 310 87 O ARG mBREBTLARI e Alfnd ©
erein the concemrati on of "t he hon-|
MARGOb@lSIZ joc MRR{IOL® 82 @dsof)ar t'IyRﬂKE@h@IGVI‘R% (Panmm),aibout 0.1
% t t cul.ar fr

aboyt 2.5. 9% .in % t
abolt 2 e oy bt sud Hanlyetp a1t S AS0E oy b Lt of
oﬂiccﬁn;ﬂrismgBﬂezstmmmmgpmpdmoﬁrom about 0.2 %to about

4951 {0k bR Rt o sRORB e RiE o oD ERERE

ont:ea“gpmblabﬂre (PI T) greater than or equal to 25C. 33. The

260 0. SBBAPURERE PRUFIES AL BB DI Py il et SaE b

0. lahwihoﬁm % Sfithe Zﬁlyeplaﬁw hdvhstageodslyaiym shvet D% tp alﬁoagtiﬁah&r. I

th .
Vol The. (P Siistn S agrah 20 pr SR ES woebeet B ol et ofh
nupdi, ﬁllnlﬂow&hﬂSQfﬂhﬂ@E bl ishg oﬁlf@eﬂhé lﬁlﬁﬁro&ftﬂl dnfi@hedikef act ant s,
200%37”' cul ar .from ahout %

B e e I SR PR LR

E@@Q\Uﬁ-x&lc%pbﬂumlﬂfactﬁﬁ a%e&ﬂﬂylatéﬂlﬂ@l aldmnwag mlm ¥, noh 6o
%to ut_ 30 .% of

by RO Sactza A SPRROT HockiepeDimer PG sgpapecl T8 %EO
an®@h MW 3Rundl9390 &118060 &moﬁﬁomﬁ{yaﬁabﬁﬁbs&éctme rein the

mneral ogil is agara in oil such as_ isoparaffinic

oi | “and/18F cHulSIOR RERFABHBT 13 Wheeia theparatiinpikip éwéoncentraﬂon
froRY db&k13MG abdiP5 /4588 bdvaREgeoushy SR ST A tdfoMi FOR W/ﬂnﬂle

pol ydecene, polyi soprene, polyisopropene and the I7ke.
ethoxylated oleyl alcohol with 2-3 EQ is at the conCentration from 0.1 % to 1.5 %,
advantageously from 0.1 % to 1.2 % (w/v); the ethoxylated oleyl alcohol with 5-6 EO is at
the concentration from 1 % to 5 %, advantageously from 1 % to 4 % (w/v); and the POE-POP
block copolymer with approximately 70 to 80 % EO and a MW around 9800 to 16000 is at

the concentration from 0.01 % to 2 %, advantageously from 0.05 % to 1.5 % (w/v).

45.  Anemulsion comprising a paraffin oil, an ethoxylated oleyl alcohol with 2-3

EO as non-ionic lipophilic surfactant; an ethoxylated oleyl alcohol with 10 OE as non-ionic
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37. The emul si on of paragraph 34 or 35 wherein the
mneral oil conprises a linear or ramfied carbon
chai n having a nunber of carbon atonms greater than 15,
advant ageously from 15 to 32, and free of aromatic
YerRpWAs3 38. The enul sion of paragraph 37 VHEVEN2pN6H0MI3I6
oil is marketed under the nane MARCOL(r) 52 or

G ONY A

anthin BTVE arouid #8800 kd 16080 a5 nohidnin lydebhiliosurfactewnpr i si ng at

| ea t oils.in.an orti.on. 40.. The enul sion .of
e 1 oo 38R PPl 35 P hitiR e rrasin e flR cone iy
frdneh%tto SO M adventegeatilefran 15 %44 30 Ti{e/vi thd ethoaplaed olpglrakghaph

w2 O e saReiEon BB Vo RS R LG B3Py o B

(waipahe etfoxYtated oRplakohdlSwillh N/BO is 43he chineenerationStoan0.D1% to 3 %,

PR EomY o ot B7DS =R Al EOF bRk Solbpetiiy o1

approyimatelyl 70 te 8@ %% BQ apd & MV s@urel 980@tod 6000es ki thecondahtrathom from
sion conprising a fti il an ethoxyl at ed
0@{1}‘&%1% ?f@ﬂg?gewshﬂ% gee%géq/ﬁg"ﬁq onic |ipophilic
sur #act aad emadioredoriiyingi plafiih 61, lan athe:padd oyl BleShrobwiER 3s
on-ionic, idrophi lic surfactant;. an POE-_P bl ock
s Bi5h s Pt S ek R A e B BlooR R SR AR
jorlé BMdPsbh B89kt fHcantl 6000 as non-ionic hydrophilic
surfactant, 44, The enul sipon of paragraph 43 wherein
t he4§ar W Frlsion of meragranh 46 e e Fereg ‘PIP‘F BYA RBTTIatPo,
fraabOUtto 509 Yadasta VN irad §9 Usth ¥5 §4 @m;Mox%ﬁtea’mbpl aBdaslt
a& % 6\_// v); the et h%x | ated ol eyl al coh Wi t h[y2-3 FO
wifh- 3 B0 15 34 e SRRASRFAFAR figf Orly %6 iR D7%os SdypiRgequsly fogm 0.5 % 102 %
wAGMBREGREE bleyT dIQMbBrith 578 BO islat the Yordcdhtvation HBR 1 % to 5 %,

et hoxyl ated ol eyl alcohol with 5-6 EOis at the
adgghrgenitly &omad Yoo 76 08/ 5 % advantageously from | %

t0 4o % (AMn¥thod 8NHakid}e: REEmeRERpodhiod ChkmBRRR iR aWhdcthe

approxi mately 70 to 80 % EO and a MN around 9300 to .
antigsn pinjaunggen qapablecl ikiving #rimgRns fosrpnes, ip 8 hogt pvith an ggpulsion of

anPENATLAGEOMS 1Mo BgOM 0. 05 % to 1.5 % (wv). 45. An
ermul sion conprising a paraffin oil, an ethoxylated

ol e¥d al4Br$Pd for indugingan ipmupresRoRse; i i hest FRIBISHR| i c

Rl Bl LStk i

rargigplopihiethediogtur f act ant; and a POE- POP bl ock copol yrer
it | : 9800
Wi t By appy m@éﬁd&&&%%@%ﬁﬁ%&m@ foﬁs@wnﬂ;rggg_ﬂw

to 16000 as n-1onic 0 _ sur fact ant’. The
emaisidnof any aof ofparasmaphp htosts onthe vascine corepasition f paragoiph 49 sndat

; PEL AL f S %to 50 % advantageously from

m%&&)ﬂtglg édﬁg}éﬂéﬁg}l}%rﬁ&{f% et hoxyl ated ol eyl al coho[ Wi th_
2- 3HEdng thusdeserived oletad advaniagasps fmbodin@n of4he pregenignvention, it

is AAU ARG fih RO Rard ) Re g yphb to be limi

s B0 SGPRC (R Aé?ﬂleejf‘%%o‘%olf( 18 v fidetaptt ot to be limited o

pagiow ailg setfprtlt molhe @bgre Pegeript®nogs many apparent variations thereof are

possible without departing from the spirit or scope of the present invention.
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advant ageously from0.5 %to 3 % (wv); and the POE-POP

bl ock copolyner with approximately 70 to 80 % EO and a

MV around 9800 to 16000 is at the concentration from

0.01 %to 2 % advantageously fromO0.05 %to 1.5 %

(wWwv). 47. An emul sion conprising a paraffin oil, an

et hoxyl ated ol eyl al cohol with 2-3 EO as non-ionic

i pophilic surfactant and an et hoxyl ated ol eyl al cohol

with 5-6 CE as non- ionic hydrophilic surfactant. 48.

The GaalMs on of paragraph 47 wherein the paraffin oil

is at a concentration from5 %to 50 % advantageously

from15 %to 35 % (v/v); the ethoxyl ated ol eyl al cohol

vvlth23EO| i L1 %to 3 %

advantageousl3n??&hﬁgnéq@fwyE@aégm?ﬁﬁ@?gh?he

et hoKyanatjeebue ls@ytnozad:cmtdmhg wvadv;ilﬁ-faﬁtigﬁ oramatunppen capable of

oncentration from,l h/ % . advant ageously from
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I munogen capabl e of inducing an i nmune response in a
vegtoseoniinihg aminsert With dmmonogcamyproprstiest a piscaor aggnent of BNA

capible s e R PP AP R anb TG P BERRE, o laflp. o
glRbpioadi@arpppotein tapobibeptidd, BeptRiecd RRincIAAIilokmA Of
para raph 49 to the host. 51. A kit for performng the
o non-ipaic digepiptic abopdateblayalsehali ng the  emul si on

of paragraphs 1 to 48 or the vaccine
n@% rﬂhglh?é paragraph 49 and instructions for

p er {Hramongoiiib & ydmphidid surfigvinn @lédfﬂﬂiSfr(dﬁ stergrbgrlof dnhaakgta&idl fatty

vant ageo enbodi nent s of present inv
alqogot pol B‘@‘Yﬁ @Pgtpag/awmaw %n#é)lwff\ﬁ@ﬁ?lwwﬁr déat- ﬁ@% bicgﬁkt he

be limted to articul ar
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appdr ent vari aniodns-vawer(©O6W ) amelsiopassipbkiegwi t hout

oo i gfc 0y S i R AP g capableof

ind@R g 2h MMnLAERIshSIsBH a hdsk, vARrAR HRAME épdr%)hﬁﬁ‘no%@ﬂf% alvmon:g
a vaccl ne anti gen or |mTunogen capa Ie of uci ng

Orgammn@ kelted pogrnesm, an atterweted ovgasisei, A live er%msmgemc@mbmant

d
el BT Bir et P ma P et &S & GRhATh BRA
ca Yl ¢TindiR figdinlmftlind RespBisse lupo Vil benk41i3H RO Y BHIt @nimal, a protein;
properties, a piece or fragment of DNA capable ‘of

i nd (Wiagnaanic Arophdli¢ @gﬁeﬁstesetmwﬁ fromede graupi Qf §thogy lgted daty
B TR S5 BORLE oy BRI RO 5
copdymeny andoll anyaphbinatoetheexxy| ated fatty al cohol;

(3) a mineral oil;

(4) a non-ionic hydrophilic ethoxylated fatty alcohol.

3. The emulsion of claim 1 wherein the lipophilic ethoxylated fatty
alcohol comprises about 43 % of the molecular weight (w/w) or less of ethylene oxide
(EO) or

wherein the hydrophilic POE-POP block copolymer comprises about 55 % (w/w)

or more of ethylene oxide or
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(3) a mneral oil; (4) a non-ionic hydrophilic
surfactant selected fromthe group of ethoxylated fatty
al cohol , pol yoxyet hyl ene- pol yoxypr opyl ene bl ock

copol ynmer (POE-POP bl ock copolyner) and/or any

conbi nation thereof. 2. An oil-in-water (OW emnul sion
conprising: (1) an aqueous solution containing a
vacci ne antigen or imunogen capable of inducing an

I mmune response in a host, wherein the antigen or
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conbi nation thereof; (3) a mneral oil; (4) a non-ionic
Orhydrophlllc ethoxylated fatty al cohol. 3. The enul sion
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( w whein ﬂheﬁsd rophitit bihbeyl aeéfdtdalcohﬂm)onmnsudmomlthnrt dbout 43
o 0 h|| - POP bl ock copol ymer conprises about 55
A@W@Gﬁ@ity Feﬁﬂ 89f et hyl ene oxide or 34 wherein the

N p%{@f’eld ﬁlﬁg?ecﬁﬁ(ﬂllé‘%ﬁl@xyl%@ Yat {/\a/)%h@ll co‘?ncfmgéé mEre tﬁ‘é?%%ut"’@

% of I'ar weight l'ess of ethyl ene
96@MWd@féﬁﬁmnanddmhm&whmemhba@hﬁn&g&hﬁaﬂakabwysaC@@h622ﬁgw
]aEég to C22 fatty al cohol or wherein the hydrophilic
APE-PBoP bl ock copol ymer conprises about 55 % (W w) or

nor gyhefeirfthB Yibeishi Oy disptaincsuraethfd ifat SRoBPed gmlld@ﬁ&sl and
copol yner has a MWN of about 3000 to about 1600

wheMéierein the ehionylrisdifatyralenhepisiStaatets iR fGritthrl 0, Dlethah0, Oleth-
202:%%&’3%' AL %gtegha%q,iltag'ﬁleﬁlo%%lSte%Feth IO i (PG ORAL - 2,

oxylate conpri’ses nﬁre

Celeatetd w) ©dicapdt b e0&eQuthds, Dﬁurmhe;r €etdti-MeC Iy vy Pabihts, CIZ 14
et hoxyl at ed fatty al cohol ggr ses nore than _about
/G2 43

Pasgtii-fiy G 2- bt Parethyd. £rld-1hdiag lghtt Eﬁ'fﬁthtWeOé?thﬂthﬁhte@
LalRtd-Y1, 36R0Rbs IGidn$9, EQeth?3, EatiYas, BN&RNS! oRIh-50, Beheneth-

20, or any combination thereof or

wherein the non-ionic hydrophilic surfactant is a POE-POP block copolymer or

wherein the non-ionic hydrophilic surfactant is a POE-POP block copolymer and

wherein the POE-POP block copolymer is Poloxamer 407, Poloxamer 188,
Poloxamer 338, Poloxamer278, Poloxamer 227, Poloxamer 228, Poloxamer 207,
Poloxamer 108, a-poloxamine 1307, poloxamine 1107, poloxamine 908 or any
combination thereof or

wherein the non-ionic lipophilic surfactant is an ethoxylated fatty alcohol or

wherein the non-ionic lipophilic surfactant is an ethoxylated fatty alcohol and

wherein the ethoxylated fatty alcohol is Laureth-4, Oleth-2, Steareth-2, Ceteth-2,
C12-13 Pareth-3, Oleth-3, C12-13 Pareth-4, Steareth-4, C12-15 Pareth-2, C12-15 Pareth-
4, C12-14 Pareth-3 or any composition thereof or
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wherein the non-ionic hydrophilic surfactant is an

et hoxyl ated fatty al cohol and wherein the ethoxyl ated

fatty alcohol is Steareth-10, Ceteth-10, d eth-10,

O eth- 20, Steareth-21, Ceteth-20, Laureth-23,

Steareth-20, Odeth-5, Ceteareth-6, Ceteareth-12,

Cet earet h- 20, Ceteareth-25, Ceteareth-23, Laureth-9,

Ceteth-7, Cl2-14 Pareth-5, C 12-14 Pareth-7, Cl2-14

Paret h-9, Cl12-14 Pareth-12, Cl2-15 Pareth-10, A eth-7,
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non- |1

nic pophilic surfactant is an ethoxylated fatty

aI C eheteiraghd hyivophitic Bthbkdated favyyall@heldcohgirisys mbeahol abiost 43
aureth-4, Oeth-2,  Steareth-2, Ceteth-2, C 12-13

mahedyleay g¥ide €0XO2 13 Pareth-4, Steareth-4, C 12-15
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conposi tion ’r eo rein the overal
mad enudae meer gt {voiw) ot lesmnfﬂby]am(sglddﬂiobﬁn@ht per voI unme of

emJ| egﬂl%?eﬂ]%gy g eag‘éq%ﬁl llstqg:%aﬁ %Hﬁﬁtlf %'C%l{%ggsl at ed

f at w]erem sh@ Iﬂ%mmmip eihd R atdd Pdily akdhdb Q@impriRes MBleQRAH Mout 43
| ess of ethyl éne oxide (EO or wherein

%{\M/ %qup pjlﬂw pEldP@]:I(Dd bl ock copol ynmer conprises about

g0 t he
hydr é(ﬁﬁlwe%&koﬁ%ﬁ%ﬁ @Lyoa(? l gfgot&]cd%% f%w szs nor e
t harvhakMithe 4igopifibi ROBIPCH blet:mydp@nmle%mdgn(e&%omrss % (W/w) or
wherein the [i poph| lic ethoxylated fatty al cohol

less ohpiAYIS@B0BOUN 43 % of the nol ecul ar weight (ww) or

25 Sl PO PR cb Rl SAFEIALIA 0B RPIHPAGH or

fatty al cohol erel
t he whgebiroghhinbh-Gored I‘Bytlleﬂlﬁceﬂlrtfaa‘aﬁtyls ah é:thh:O_,Hated) fiyptyiade@bol or

ot %\/htre.Pf:?lnnthfélt|)18rl1J t1onL1}<:3 hydrophv%cv@urf%ctar?ttllgarll gtﬂgxy ategj ?attgz a@ohol and
wherein the ethoxylated fatty alcohol is Steareth-10, Ceteth-10, Oleth-10, Oleth-
20, Steareth-21, Ceteth-20, Laureth-23, Steareth-20, Oleth-5, Ceteareth-6, Ceteareth-12,
Ceteareth-20, Ceteareth-25, Ceteareth-23, Laureth-9, Ceteth-7, C12-14 Pareth-5, C12-14
Pareth-7, C12-14 Pareth-9, C12-14 Pareth-12, C12-15 Pareth-10, Oleth-7, Ceteht-6,
Laureth-21, Laureth-25, Ceteth-15, Ceteth-23, Ceteth-25, Oleth-15, Oleth-50, Beheneth-
20, or any combination thereof or
wherein the non-ionic lipophilic surfactant is an ethoxylated fatty alcohol or

wherein the non-ionic lipophilic surfactant is an ethoxylated fatty alcohol and

36



wherein the ethoxylated fatty alcohol is a C9 to C22
fatty al cohol or wherein the |ipophilic POE-POP bl ock
copol yrmer conprises about 35 % (ww or |ess of
et hyl ene oxi de and wherein the POE-POP bl ock copol yner
has a MW of about 1000 to about 8000 or wherein the
non-ionic hydrophilic surfactant is an ethoxyl at ed
fatty al cohol or wherein the non-ionic hydrophilic
surfactant is an ethoxylated fatty al cohol and wherein
t he “ﬁéd&imt}ﬂ: aﬁhedylﬁtaﬂ fa(tyaallmhhhls Lasrefht £ a)lethit, 8Qareth-2, Ceteth-2,
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o BEwIEE et A S iEra s & Cp i BB eqibtmer and
A etineth thBPDENROP bl2R co;ﬂﬂyrﬁ&)ﬁs poRIMGtd00NPdIBaee B3 or

wherein the non-ionic lipophilic surfactant is an
Pobxhmsnd2dt Belokamaryl 8] Radéraimen i 23, \Rloboxeingr iﬁe Palonarent0a,

PolchBREIS PP AR e aTA AL e Bl 227

Poleabmert 1814pol6k&ihife 2307Shelak&hife 21 07CpbRkEM e 90€b2ark3
Pareth-3, deth-3, 4 Cl12-13 Par et -4, Steareth-4,

combimation thaseat ¢f- 2, C12-15 Pareth-4, C 12-14 Pareth-3 or

he,
15 SERRPEE Sl EARERRNCR o WIELBHR. b GeiRlpds Bl of
emobseimas frotebonon2 Lot abolii @OPhi | i c surfactant is a

PCE- POP bl ock_copol yner _.and wherein the POE-POP bl ock
copdi ymer is o gRARieR oheltim bafhsieher NaEonieRY RES

sur%gc%ant Egh Ergrhoﬂ-%%i Wﬁ@?ﬂr@‘{th%ﬁmoxa 19 %ROKY 3 lsm more

Pol oxane 183 r 402, P oxaner
thadZ2BoutFd| %6 aadriess AR abdRo 7 d Yatwe'w) mﬂahylelﬁtodmda(fé}) 4h8 &, non-ionic

OB A e el e b "B PR (7% of bn i

oxfleReent ration of surfactants, by weight per volune of
emul sion is fromabout 0.2 %to about 6.5 % 5. The
enubsi on of clbg mﬂllst@h@féhwﬁmewmmﬁoﬁm@ﬂwbwfbmﬁlllﬁ c

eth%ghlgl;%éltfaz{gf a&&?ln[)%rc%/n?pe}f’s&n%r{g{))rg tlllaon:bogtrhﬁ gﬁj 3R IIess ﬁlﬁgﬁbO t’?l %
(WA Focthytknk @Sﬁief(B@ﬁlthQtﬂox?]&te%o(éM Mo wemqfsytbam@cm de
(EOQ and a non-ionic ydr thl lic ethoxylated fatty

al c&ﬁ@!el%@ﬁﬁﬁm@qm@hmmhwq @%Ylﬂte%ﬁéﬁba'GWWO@Pr'@ﬂ&?b%@l
% e (('Jf:!@ %f egk} oprﬁﬁ;&!:y{tat) WS t{thc&é%llt’fﬁ]ac??%@% ﬁél%pﬁﬁs EO or

non-ionic hox PEoho
ma@eOPri si ng nore than about 43 % and Iess t han about 71

v wherein the concentration of the non-ionic hydrophilic ethoxylated fatty alcoho!
comprising more than about 43 % and less than about 71 % (w/w) of ethylene oxide is
from about 1.0 % to about 5.0 % expressed as a percentage in weight by volume of
emulsion (w/v) or

wherein the concentration of non-ionic hydrophilic ethoxylated fatty alcohol
comprising about 71 % or more (w/w) of ethylene oxide is from about 0.01 % to about

3.0%or
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(ww) of ethylene oxide (EO is an ethoxyl ated ol eyl

al cohol with 5 to 14 EO or wherein the non-ionic
hydrophi lic ethoxylated fatty al cohol conprising about
71 %or nore (wWw of ethylene oxide (EO is an

et hoxyl ated ol eyl alcohol wth 15 EO or nore or

wherein the concentration of the non-ionic hydrophilic
et hoxyl ated fatty al cohol conprising nore than about

43 % and | ess than about 71 % (ww) of ethyl ene oxide

i s wheonn tiesuncehir@i® dfohamuionis. |Popbibx pthesgatdd &styalcohol is

ercent aqg q by volune of emulsion (wyv) or
Aol hq ﬁéo Mgg fation of non-ionic hydrophilic

et hgxyl ated fah¢ }émﬁisﬁ)‘ﬁfb‘i’klauﬁ‘?'mfekeﬁﬂl e n@PQéﬂlc k %Iﬂhc

nore (ww) of ethylene oxide is from about Yo to
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BB RE0 obd B ph b oS SRYer ik Bl o or crai m

wherggi n the naRe emmsmnlwdran@mw“ee?em theiyalpBitic eGoRphicd daty

a non-ionic h%}‘dr ophi lic ethoxylated fatty al cohol and a

algpbpl is am phox piated Spity alpehoberrpierisytg 'ﬁ9lleéhft¥bfth0yb‘}<3y6’rf’c5‘6)}‘1’sé Han

k | enul sion of claim?7 wherein the
ab%@ﬁ A)E\Q{?ﬂc Qﬁﬁmglog;ﬁgg’ fatty alcohol is an

et hmrm e fhieg ztlyomll sahethozglatet iotdyh glcohm] evithhare laddaibr 43

% and | esg than about,k 71 % hyl ene_oxi de or,
aherdiETE e CPAtER R HON-e yﬁ%ﬁh«@&%%ﬁe@fa@maﬂohol s
Q! b
fr(% gnon ! |0\0Aﬁ;(;|tt(§:]abh%ygr9g p/ﬁleﬁ%éggct! %%gérat e f att %ﬂgﬁ;gﬂgﬁ]k ?SF

errftﬂmn(afki.),mr 1.0 %to about 5.0 % expressed as a
percent a in we vol une, of . epul sion (wv) or
e R GIIEIT i BRHFEA L b OT K ORI n ¢ hydr ophi | i
QnyetdpylBRaAe M&&D&d@ bisafdin GRRR LYITBY td Soout 2%
pO"J’Q’Ié%t Y élb 0}? i %ut 2. p W/ev)S or wherein the : ’
(Wé\dmlfent rat| on of the non [ on| c lipophilic ethoxylated

oy e B ondchira AP AR e ipdhilifle 8RB0 Baihatconal s

frdiﬂsb@tph&s@oabdwgrss%m/vt)errperature (PI'T) greater than
or equal to 23C or wherein the emul sion has a phase

i nvérsi on t enpBf ehulsion@beipim d vdigren theeanlden h&.sqmﬂasq 0
ln\?e?s(;oﬁféq'lp\@ﬁﬁjr@'(ﬂﬁ) Ex%alpl' E[lah Br éJugmo%Q@tor 28C to about 65C.

wherein the emulsion has a phase inversion temperature (PIT) greater than or
equal to 25°C and

wherein the PIT is from about 28°C to about 65°C.

10. The emulsion of claim ! wherein the emulsion comprises by
volume per volume (v/v) of emulsion, from about 2 % to about 50 % of oil phase
including the oil(s} and the surfactants or

wherein the emulsion comprises by volume per volume (v/v) of emulsion, from
about 2 % to about 50 % of oil phase including the oil(s) and the surfactants and

wherein the oil is a mineral oil or

wherein the emulsion comprises by volume per volume (v/v) of emulsion, from
about 2

% to about 50 % of oil phase including the oil(s) and the surfactants and
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10. The enulsion of claiml wherein the emnul sion
conprises by volune per volune (v/v) of emulsion, from
about 2 %to about 50 % of oil phase including the
oil (s) and the surfactants or wherein the emnulsion
conprises by volunme per volunme (v/v) of enmulsion, from
about 2 %to about 50 % of oil phase including the
oil(s) and the surfactants and wherein the oil is a
mneral oil or wherein the emul sion conprises by vol une
per Mmtaimﬂte(airl/iv)mﬁﬁerelmjl awon, from about 2 %to about
50 %,.of .0 hase .| ncl udi the 0
ur ritereimine g o Ml oftiSoriarhik of MarbilRaic of pauslane,
sqidlehe PRt N p&l?%omtw Y dl%'glana't&i tﬁ)l)ﬁﬁ:lb@fef]é Np@lydocene
|soparaff|n|c oi I, naphthénic oil, squal ane; squal ene,
qu&rwmanepolmwomamene , hydrogenat ed pol yi sobut ene ,

pol ydecen |s ren ol yi.so ol _wher ej

P e RETL ey RRHED B u R b RGBT i Y PRI From
abe 0l %iteabodt 5019 oPSIDpliase ifliudgabeoil(s PAhd%h®burfictanphad e

including the oil (s) and the surfactants and wherein

t he vereip thepilp pgripgralgiil andnd wherein the mineral oil
co

CorRURRAT R HRBERY) b LY SEERATRPLINS Ll
ntm‘mtsﬁ«arbcmmmpm g:estebmawtbﬁ onme per vol une (v/v) of
emul si on, from _about 2 %to about 50 % of 0|I phase

.nc|\tt@r%@ttt6r?@“6%'mgf)mlaﬁas heeldme pefc HEE (VARPT ewwtﬁ'%t from
abbl¥® Qith abat%or% BESiRphARb tncﬂﬂ%eggh ﬁartdttﬁe irPRfafts k!

corrprlses alinear or ramf ca hal n havi ng a

nunbererof thearlbea nabaraoigmdat er than 15 and free of

aro oun or wherei.n the o | S

o 1 S hsgi e G LG FumBEoet i he PEram s S BRI TG 2or
nuttRF 6f darldneu&thd greStePechBM X3 BER@f ofAkdrBat RUBRIPo BB rat

l east two oils In any proportion and wherein the

m xtwheecinthesiil is astinyrd fesls gomprisieg atderst treseitsdb ey ploporgion
wherein the oil is a mxture of oils conprising at

|l east two oils in any proportion and wherein the

M X twhegei® theill iS a GAIRTFd S&Sls 3bmpAASE ata8Rt MR UG IsaR gy Piobortion
and wherein the vegetable oil represents fromabout 0.1
angy t 0 about 33 % v/v of the oily phase

wherein the mixture of oils comprises at least one vegetable oil or

or

wherein the oil is a mixture of oils comprising at least two oils in any proportion

and

wherein the mixture of oils comprises at least one vegetable oil and

wherein the vegetable oil represents from about 0.1 % to about 33 % v/v of the
oily phase

wherein the oil is a mixture of oils comprising at least two oils in any proportion
and

wherein the mixture of oils comprises at least one vegetable oil and

wherein the vegetable oil is groundnut oil, nut oil, sunflower oil, safflower oil,
soya 0il, evening primrose oil.

[1. The emulsion of claim 2 wherein the emulsion has a phase

inversion temperature (PIT) greater than or equal to 25°C or
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wherein the oil is a mxture of oils conprising at
|l east two oils in any proportion and wherein the
m xture of oils conprises at | east one vegetable oil

and wherein the vegetable oil is groundnut oil, nut
oil, sunflower oil, safflower oil, soya oil, evening
prinrose oil. 11. The enul sion of claim2 wherein the

enmul sion has a phase inversion tenperature (PIT)

greater than or equal to 25C or 39 wherein the emnul sion
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the oil is a mneral oil and wherein the mneral oi

conﬁhﬁ@ésmaoﬂﬂhéﬁwﬂ%ﬁJOﬂ@nﬁf|ed carbon chain having a
ar omaFreg‘I tggﬂ{lﬁ)qul cPéH c%%pmﬁgseaaﬁx%a{ %ﬂ%’l ﬁt‘% C%Fbgm:%&giﬁ Lﬁl(rgréin% #
nu@bkrsofearph laﬁinﬁggr@dterhﬁa&ﬁﬁ dnddre@iolf SrohfatiaBympswrebE i on
wherein the emulsion comprises by volume per volume (v/v) of emulsion, from
about 2 % to about 50 % of oil phase including the oil(s} and the surfactants and
wherein the oil is a mineral oil and
wherein the mineral oil comprises a linear or ramified carbon chain having a
number of carbon atoms greater than 15 and free of aromatic compounds or
wherein the oil is a mixture of oils comprising at least two oils in any proportion
or
wherein the oil is a mixture of oils comprising at least two oils in any proportion

and

wherein the mixture of oils comprises at least one vegetable oil or
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or wherein the oil is a mxture of oils conprising at
|l east two oils in any proportion and wherein the
m xture of oils conprises at | east one vegetable oil or
40 wherein the oil is a mxture of oils conprising at
| east two oils in any proportion and wherein the
m xture of oils conprises at |east one vegetable oil
and wherein the vegetable oil represents fromabout 0.1
%to about 33 % of the oily phase v/v. wherein the oil
I S &vhotekt the oil 0f a miixtere@djls enpripirgtat leasittvotoils iwadysproportion
ny proportion and wherein the mxture of oils
onpri ses at | east one vegetable oil and wherein the
Ve haRithe hfixtufe GToPY B6ABHisc®bi leash Bhe QégletabﬁLU"'Ifdn‘aV\'er oi |
safflower oil, soya oil, evening prinrose oil. 13. The
enubdiciin e vesesibhe 0il wipeseitnfromeboetdel Hetoahoutgérto of the oily
hhdmunogen i's Mycopl asma hyopneunoni ae, porcine
PR¥MCovirus 2 or Hel i cobacter pylori. 14. The enul sion
of  glhadei Re Whey LnikthR&I YA CdrMeisaiptdt G tHo JilRAABYRBpdrEion
Mycopl asma hyopneunoni ae, porcine circovirus 2 or
angde| i cobacter pylori. 15. An enul sion conpri sing a
par gt t‘ﬂl‘:ll'l‘ll Fk(ﬁ{orﬂl?)ééfljr@tls% aPIe?@t’f)ne 9‘4#%&?%'° Iyh 2-3 EO
as non-i1onic urtactan A et hoxy! at ed
ol eylhemircthb &hgmtﬂdﬂml kQrédmdast ailo Auti o)) sun floyar Oﬂ) hiafflosver oil,
surLact ant; and a_POE-POP bl ock copolynmer with
SO¥dB SWW%T'WO??)O@O 80 % EO and a MW around 9800 to
160 as non- ifBism [ e
erruﬁgl on of cl ”{g@r% f?ﬁ]ﬁ?gaﬁ ]W]%é%gﬁ}geﬂa?ﬂh%?ﬂ@%mm
imooncgentis Mylcqﬂas‘ma)lmoﬁn%mmn@op@,{fpmt hzcatitne X\l &tehdobtabteypylori
al cohol wth 2l"3 EO. i 92 conc ntration fromO0.2 %
to 3% the et ﬁ’BfW‘éﬂ%‘) &l’aé‘g)l WICHASE ACHAC THIEEDO s at
lmhﬁﬁo%(eﬁqméﬁz%ﬁlﬁnhé)ﬁyofﬁﬁ&ml@m% ﬁér%ﬂe%w%vn%@g o“FﬁliE’(%Ct%ﬂ? Iorl
copol ymer wi'th approxi mately 0 % EO an
MW df.ound 9soentemu1s®c00®>mmlswe atmeafﬁmndmmterﬂmymdfcrlwh

ap RSy R s By TP R 2 o ReAal Bl el wie

] O|OHJ£)SDJ(Hnleﬁlc wmfognma@arf@mht and etPOE pORbERkRbeYmat wnhol
-6_CE as non-ionic_ hydrophilic surfactant,

apmﬁém@m!y 49 n8h¥o P andvt MAV\aaind 980 toel 6989 as remioniq hyﬂgopatllc

Su@? egncentration froms %to 50 % the ethoxyl ated
eyl al cohol with 2-3 EOis at the
16. The emulsion of claim 15 wherein the paraffin oil is at a

concentration from 5 % to 50 %; the ethoxylated oleyl alcohol with 2-3 EO is at the
concentration from 0.2 % to 3 %; the ethoxylated oleyl alcohol with 10 EO is at the
concentration from 0.2 % to 3 %; and the POE-POP block copolymer with approximately
70 to 80 % EO and a MW around 9800 to 16000 is at the concentration from 0.01 % to 2
%.

17. An emulsion comprising a paraffin oil, an ethoxylated oleyl
alcohol with 2-3 EO as non-ionic lipophilic surfactant and an ethoxylated oleyl alcohol
with 5-6 OE as non-ionic hydrophilic surfactant.

18. The emulsion of claim 17 wherein the paraffin oil is at a

concentration from 5 % to 50 %,; the ethoxylated oleyl alcohol with 2-3 EQ is at the

41

Mo mrttas © s ims o n e b




41 concentration fromO0.1 %to 3 % the ethoxylated
ol eyl alcohol with 5-6 EOis at the concentration from
Il %9to 5 % 19. A conposition conprising the enul sion
of claim 15 and a vaccine antigen or inmunogen,
wherei n the vacci ne antigen or imunogen is Mycopl asnma
hyopneunoni ae, porcine circovirus 2 or Helicobacter
pylori. 20. A conposition conprising the enul sion of
claim 17 and a vaccine antigen or inmmunogen, wherein
cohRAuMamCrdR 0AMitg81%%;Qhe LABNAGESIcYIIMREORIIRSIBEQ is at the
hyopneunoni ae, porcine circovirus 2 or Helicobacter
copsgnisation fagm 1 % to 5 %.

19. A composition comprising the emulsion of claim 15 and a vaccine
antigen or immunogen, wherein the vaccine antigen or immunogen is Mycoplasma
hyopneumoniae, porcine circovirus 2 or Helicobacter pylori.

20. A composition comprising the emulsion of claim 17 and a vaccine
antigen or immunogen, wherein the vaccine antigen or immunogen is Mycoplasma

hyopneumoniae, porcine circovirus 2 or Helicobacter pylori.
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