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Generally, emulsions used in vaccine formulation comprise a mixture of oil, aqueous
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solution and surfactants. Some emulsions incorporate a lipophilic surfactant such as Span 80
and a hydrophilic surfactant such as Tween 80®. These emulsions may also contain

compounds such as lecithin or saponin known to have ionic surfactant properties.



General ly, emul sions used in vaccine formnul ation

conprise a mxture of oil, aqueous solution and
wesaouent s. Some emnul sions i ncorporate a | i paEhU$2004/024027

surfactant such as Span 80 and a hydrophilic

s Uilévesyveg nrotsernd of Stabikige barB 6€ robserviddes h el $éne rlfsedn&y vaccine

al so.cont.ain Swgﬁeunds such as lecjithin or sapon

adjuyanisy e PRtAYe Yorags L TRLIROTp L BiS tnasgw#aﬁmrwhen these

comp¥siRiBhe NFonfn oAdnirhtty BdMundEerdD 8p¢Rtly WhMp@iNel s toRkentrated
used as vacci ne adjuvants, In artlcufar duri ng

immusogensg Eyisallyr hissis dae; caseryith aﬂlgvaﬁgﬁrw% in @pgtiyated l(.l@llwh &/pccines.

This tpAStHEn GO BRAShble Aihi GARE FR nfANRRAL LALER doHPHERSRNRcause the
especi ally non-purified concentrated i nmunogens.
immupgERsAKG Roretcnagniraed indhesame valums ohdilipphint s used in
' n@l%tf)e\f gﬁagexﬁ K Q&ihna\ﬁﬁ‘ﬁfel eﬁ-rkea— s H&OQ% £d0etss VRS such as

) r_mre significant w't ent vaccl ne conposli tions
toxiclite omleas! irfleminmatiom ot thessita o€ injentien.c diet erample,exdlocal inflammatory

dj | |
respoﬁlggg?c}g&{ é{ﬁ%el%t‘l%eolngy ?«I%SJE a@nxo glge%[lorp r ?Ip o%gt \M anaé%lcﬁj\ég rldverse

Verse even
reactiomxs urfa:gpnts rant (m:mlr compbrentzah it iene raglsibh enayi hteeredtﬁced however, the

i.njecti | e, I Iannator .
reducétwh /nbaly tgen rﬁf}ﬁt m %@se H‘é%‘ﬁlsg&z‘ﬁ ofr{fl acglge lﬁpoqu)% n@gfe 18,
therelf@e,| 4 m:etd fotl @hveﬂl’adﬂdMﬁS’ afl veamt lcemposstwnfs aohtaming skl adjuvants

other coppon .4 n the emulsion may b e reduced;

with ingfeasrdrsa pBHEﬁ ﬁﬁ%*ion may then result in a decrease

in the stablI|twngﬁppheyagqqﬁpg«npmng»jtion There IS,

therefore, a_need for novel adjuvants and vaccgi

c oo first prabedimentithy Rierrgt yenioadreKidastier fmpysl |°Htﬁ‘ évageé §OrW)
emuﬁ@ﬁ elith AbaghaRbllitt - theopMARY o actthilt dr Wﬁl\ﬂ;h@klb& &specially

first embodi ment the present invention provides for a
thosqeppedntigtefl apdynagepusified opwgakbmwidiedn, with i ncreased

st ﬂmtixérte%lﬂoﬁxrﬁelﬂﬁ oﬂfh%%@&%\?c ifenBBE b%ld@é fétla é’thﬁl@lsafe and easily
SUSpensi ons, especi al yg/mpose concentrated and

admingstratpesrin phrsiguley mwetaklrs mhisied actgas herehislefotthadplivenf of a
h r Qv d
phrg A Sl Y Uy AL S 80 BB, P3Py imor

partieuimil)siamhmamtqgmg as a veh| cI e for the delivery of a

g ?{it\r/r%l%gw%lec g)odlrrﬂen?ﬂ %ﬁehﬁrgseﬁto%eﬁt%hn;gg\? {lesI f St ftglﬂg safe and

nore 1 CU
injedta 6O @mulsiet acanohnar acﬁlmamdﬂo rrﬁcméase)fhet imenupe e@spmtse 1nduced by

.nventio ravi.deg for a .stahle fe and.inje
an RSRYRIEST o M FTHE i e 60585 RUPUVRHEY 6" F AOTL QT SR, when
used MTEANRcihe SPRPSRidnEbGaAndWh Bfmb TR Q@&Bseskﬁb vaccinate’s cellular
particul ar, the present |nvent| g ro t% .a novel

immypg [§ERQATE: WHMRIAL MDA TR Py P IBEIRPE5A

CoRt@hRdthG ShbddiHeHI O&Fe thel B&Ee%ﬁﬁﬁ\&nfl&ﬁ PY@Gdes NAtsables safe and
cellul ar i mmune response, hunoral inmune response or,

immyghagkeie SHNPOSItiSBIOR VacsIne KemPriREAIGUN crelgionot her
< gggﬂgﬁ%@tmb%ﬁlrﬁéﬁ? oPIR$T8End MVERbA PROVRIeO Ybidf fethod bR Rhaking a

vaccine composition using the adjuvant of the instant invention; the vaccine composition so

obtained; and methods of using thereof.
Still a nother e mbodiment of the present invention provides for a kit c omprising an

immunogen or other pharmaceutical product in a first vial, and an adjuvant made according to



I Mmunogeni ¢ conposition or vaccine conprising an
QAVenul sion. A further e nbodi nent of the present
WO pwsovd4en p rovides for a method o f maki ng aP@BHUSI00€024027
conmposition using the adjuvant of the instant
the prRYSRidvetion FEa V%Rl Veal COMRIR] 5dians Beiba 0 &Y i
) Ret hods of0 usi.?]g t hereof . S?ﬁ%Jangt gees?&emggg’ignné%?(ggl* the
Immupegen of atherriac¢ingreduct befors useovi des for a kit ¢
OMRY b Aed ohbilnoge - pcal .
or oy el ehBRARC e Bies i A i BRAE b i injecable it
watey @OV bénmujsiomedmeprisingsent i nvention in a second vial,

it B uCt S SGRLHIRE hRuBRel betore use 1n one

pr €2 medraboibodi nent, the present invention provides

for,an inject.able.oil-inwater (QW enulsion

corfprd 9 .wEstpth UHRs sol uti on cont ai ning an

| TN @ gehsiorid hydrophiie k@fac@int havind) a oW MIEB GRAlue which comprises

lip hilig surfactant ; §4) a non-iqnic hydrophilic

surtoeyant Ao digstPra Wt sprhiianaleensralkyi haning dikd? ivalug between 11

et hgiysyated fatty acid diesters of sorbitan (generally

havi ng HLB val ue between 11 and 13). In another )

pr 8t HiothsHPefEpEe crbpdimenty the presens inveptinparieYides for avinifstgble oil-
in-whaRE (GW)l eRiuBidtRhipriGihl N- water (OAV) emul sion

Cﬁ&ELISIng: (1) _an aqueous sol ution containing an

i dcpseous selutiongentaining an impnegsni | i ¢ sur f act ant

hayi : Lo L iy _ .

val der s S a K ERRR itk JBORP e Meh B BRRRC ikl patance
(HLB). B=2118 . grcataxnttlarpridf axdalobsy theh B91 4 padipular HLBed 25, and preferably
HL]%))- a non-ionic lipophilic surfactant; (5) a non-ionic

dr ophilic surfactant having a | ow HLB val ue (HLB

Vak?@nﬂﬁerﬂbﬂﬂ;«lt 9to about 13). In yet anot her .
preferred enbodi nent, the present invention provides
f or(4)2 RPRdeRin BPebilssuTfRGta conpri si ng a novel enul si on

Conb Al Mntenidhyd:Bastic Qﬂﬁctjaﬁ'ﬂ'ﬂdﬂﬁ% £hwitt Bakle (ﬁEE value %F]%bout 9

eliciting an i munol ogi c respohse In a vaccl nate.
to abawydAki on further provides such conpositions wherein

t hﬁl 2Mn§{hgpﬁt%§etn%d ?nb%gm‘%m, Lﬁ%eaﬂ.lesegmp ir{.vgxqtfo%"j&?rgvi{l&efor a vaccine

I NMmuhe response 1 nauce y the I nmunogen, n
compegitincesngprising g novel emslsion lventgiwingLat deast esgpomsenogeineuitable for
e]icilt]lkilggﬁ %‘nmunologic response in a vaccinate. The invention further provides such
compositions wherein the emulsion acts as an adjuvant to increase the immune response
induced by the immunogen, in particular, to increase the cellular response, the humoral
response or preferably both.

In another preferred embodiment the present invention provides for a method of
making a vaccine composition wherein an immunogen, especially an immunogen in
lyophilized form or in an aqueous solution, is mixed with the adjuvant according to the instant
invention. The immunogen may be selected from the group consisting of: inactivated
pathogens, attenuated pathogens, sub-unit antigens, recombinant expression vectors including

plasmids, and the like. The pathogen may be bacterial, viral, protozoal, or fungal in origin or

the immunogen may constitute an antitoxin.
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Figure 3 provides a graph depicting the progression of clinical disease as exemplified
by clinical score following challenge according to example 6.

Figure 4 depicts the results of a field efficacy trial wherein piglets (n = 889 piglets)
borne to sows vaccinated once before farrowing with a PCV-2 vaccine composition made

according to the present invention showed a significant reduction in mortality (75% decrease)
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As used herein, the term “inactivated vaccine” means a vaccine composition

containing an infectious organism or pathogen that is no longer capable of replication or
growth. The pathogen may be bacterial, viral, protozoal or fungal in origin. Inactivation
may be accomplished by a variety of methods including freeze-thawing, chemical treatment

(for example, treatment with thimerosal or formalin), sonication, radiation, heat or any other
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F r oFheRgltod Suy AR cipiest ef S YR P DOBIRRE oy, S0 rieters of
sorbithl gt‘%srﬁgfeﬁéd, 35 RRAIC&RILAGBosof both species. The fatty acid is preferably
selected from the group consisting of oleate, palmitate, stearate, isostearate, laurate and the
combinations thereof. Preferred ethoxylated fatty acid triester of sorbitan comprise
ethoxylated sorbitan trioleate such as Tween 85®), or ethoxylated sorbitan tristearate such as
Tween 65°.

In a preferred embodiment, the concentration of non-ionic hydrophilic surfactant (2) is

generally from 0.1% to 1.5%, in particular from 0.2% to 1.4%, preferably from 0.3% to 1.3%,
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The fatty acid is preferably selected from the group consisting of oleate, p almitate,

stearate, isostearate, laurate and combinations thereof.
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In a particular embodiment of the present invention, an emulsions as described herein
does not contain any ionic surfactant or any compound known to have ionic surfactant
properties, such as lecithin or saponin. Generally, emulsions according to the present
invention may contain, by volume per volume of emulsion, from 3% to 55% of oil, in

particular from 5% to 50% of oil, preferably from 10% to 40% of oil and, more preferably,

10
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ex&ﬂ)i@ﬁ‘tr & diRbht rh'z?yezflérﬂ incRidé Pelysts, leglﬂiﬁdls orple btlﬁf@“mgmgynts The vehicle,
I ncl ude an oil nmprisin allinear oL ra
exciaOT $HEGaY-SEY. A U AT Aot i B G R dants
paleRG&, ac%k%nés‘ia@lm éb%p%@mﬁzTh@rdqluefoﬁﬁgolﬁlﬁorﬁstﬁmlbd ao the oil and the
n

conpou Such oil's may, for exanpl
surfacntzglts in quantity to obtain 100¥0 of the v)iurgp 0? the emuglon according to the

invention.
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mar ket ed under the nanme "MARCOL 52(r)" or "MARCOL
82(r)" (produced by Esso, France) or "DRAKEOL 6VR(r)"

w@ prosdeaeri by Penreco, USA). The oil nay al so BET/ES2004/024027
m xture of oils conprising at |least 2 oils selected

AP JdRsphicl 1?;)091%9 bilkRd HLEH)QJfran eAREidn ulRWY for the estimation of
proportion. The mxture of oils may _al so conpr.i.se

the hydephiligrns lippphilie fases efda surfsignt Hae Bs%@é%‘r‘ %‘H“%B‘Bif’é“le 18
st sPB§: vegetabl e oil, and this vegetable oil
gene?gg'rcgfsclélﬁtgg %room about 0.1%to about 33% of the oil y
phase, preferably from about 10% to about 25% v/v.

These veget o Swaki Jfis 1ﬁgl fhls rich in
oleic acid preferably
liquid at the st@veagjmofthﬂmap}apluhem@abd@t +4 degree C.)
or at least nmake it possible to give enul sions that
are liquid at this tenperature. For exanple the
vegat anipemsy haxm?a)/vdh& @hgig Gomt0 (Fod the mastst Bpdphilis umlecmlvé to 20
oil, safflower o S [ [
(or o B Bmleibeh Ere i PO RIS CQURF ioh b e fgeant

(not%lgi f((r@(arﬂﬁl@fﬂ%a@mtﬁbn loNethosle gdups Gratf alkkse rddes)) ghlS betingéioe may
hydr ophi li c_part of the nplecul

F
chageg angae domoi SIGKYT salbemph e o cautlr ROp BT g B o L

of 2f9§ r \w&%hn&ftura ¥HaRRBLAts, Ghe HLBa tithixn(@)s ths ﬁidcﬁtﬁ)n offlor HLB of
if Tween 85(r) is chosen as non-ionic
eaclhyuifagtpm balanced by dcveaitdativavi ng a | ow HLB val ue, the

non-ioni c hydrophilic surfactant having a high HLB

value wl|l advant ageousl y have a hydr Ophl lic part

HLB e1(HIiLiBt sutfedan] g A1 8o Y >oweight surfactanty
Tween 80(r) . (et %Fsu%%aktxmxt+h@elg§t%§&manmvent' on
envi si ons us an aqueous solution conprising a

S UIIh aht emlmilmentrmaay emulsph madae@atdlmmﬂo’thanr@&ﬁm giypngion, the final
HLBI lfeléaglullsgg(ncllg Igﬁna gut% P éli)oultI ??{ )Pg%f&%{ﬂg?f‘é)a aboh | % gpafbout 11.5 and
mofH pléresBly flowf deut Fnd abdue 1. |Ske The vehi cl e ex0| pi ent

or diluent may al so incl ol

buf Fhsr PReFP4gBTREoN mete%ﬁ%& % ex{é}OB i ggr#p% Sg% %a%lﬁn oil (in

parfl&far at QSo&éﬁfﬂﬁgﬁ’ of fbf ab%m PYits ebaan# 0?6 aad pxﬁbﬁe,rabmefmmdbsut 20%

ant i oxi dants actericide, hactepiostatic, 6o
o s s idoih eSS GF IV OARETERNR ey i
moﬁ sfe?@afs AR -SonidNifdpPRINE lsnlrﬁhctaﬁt) Cﬂﬂte&ionyllﬁﬂ)%ttyfacidheemloﬂ srebitan (as

enul si on_ accardi ng c@jﬁl vent| p xylated fatty acid
nommmolpﬁqunh&ml A g 3 el 2 M Py
mcﬁhés&%f fsglrbltarh RasCriInLiORE IH9BroPhilié RerfAtysit Gping ladng’f HLB value). In

force of a surfactant. . The HL

palalnqdhn phmsloﬂmamtﬁttélcagl@ mogno%éa é|S|0§})lt&lé|n&q5]P% %ta (glspartlcular at the
coracentxa%ﬁ fE)I#'nB? %%(1%01 /ov‘ﬁrlsigm)lyolfrmﬁ lneohisdt orhdxptessedals Ta)welght per

e anp lic nolecule) The HLB Q/ aye ied
vohnmaifmuﬂsam‘g(wig)),f tho m}@xxlqitgq‘s fatty cacigpigiestey (bfo%) ‘Taf‘d an ethoxylate

trlcqeoate OP soelgltan ?m pgartlcular at the concentration from 2% to 5%, preferably from 2.5%
to 4% w/v)) and the ethoxylated fatty acid monoester of sorbitan is an ethoxylated sorbitan
monooleate (in particular at the concentration from 0.3% to 1.3%, preferably from 0.4% to
1.2% w/v). For example the emulsion comprises the paraffin oil at about 29.3% by volume

per volume of emulsion, the sorbitan monooleate at 0.6% by weight per volume of emulsion,
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(for the nost hydrophilic nolecule). According to the
chem cal conposition of the surfactant (notably for

wezxaspbeet he additi on of ethoxyl groups or of BERES®04/024027
oxi des), this estimation may change and t he domai n of

théleBoXht@ thdi¥atd BE S it 9&%63@{;9@& pdrh@ 1l 6P 'emﬁﬁl%ﬁr dnd the
has a HLB of 29). Wth a m xture of surfactants,

cthqxplais sprisanmepqalcateas 07A% bycreright per vetumetns eppions e ac h
sur fiagtadhd eﬁ%cﬁfﬁGﬁQC&Xdlhé ® tﬂ@ Qnt Inbddton, t'ﬁ"‘:@muls{oh“canpnses a
surfactant X x wei ght surfact an %c aﬂs?f LB surfactantY X
paaffigy il (g paftisulan At aryoncomsiatieon fremrlP¥cio AR prefrelly Hom 20% to 40%
f
SRS SBIAI) o ST ML S oy
acidhigiegien dfspiai @s mooioniblaydropilic suefivtant having phaxf HLBbtayxe) and a
nJngﬁﬁ: ﬁf&glyg (P% iénelr ?asa@gg&mc}#d?%ﬁxgg es%{lcﬁanr@ é%\{u?%%ﬁ gX IrfLé)\l;Qlue). In
pactitae i actrwnafattye rroidsinomestenisrd sorbiganamperoddafd (in @aiticilanat the

co%g1 H%lt?(w ‘Vato F aB{e er. brl)g %oaboo%/t% ?% t}ow V ’btg(ﬁl Fﬁjgﬁélf'lted fatty
ao&k pmcfsmemf aorblm VO lan rrahqneyiatado krioieateo of &arhlfaﬂl @ favticu)a) ; at the
oni.c

b t t
cPrpBamm 20 b e P R TBbRg e B 2L By e ge-onic ook
cdpbllyﬁﬁt Bra @fly(ﬁ@éthylémﬂp(ﬂﬁﬁympylér{emolyniby dPOR{PCR) Q‘m partlcular at the

surfacta 40w HL and 0 at ed
copitrgioge b gy E%ooPreComy i (2 Hohoid. T Saiple th
exﬁmdmowmdrises thelpiraindiltat Bsoat PY3IB VI, et sola aloddleatd & 0.6% wiv,
articular the sorbitan fatty aci d nonoest er

thg S‘hm‘}tlaé?fi WB”P@@I qé‘ éf)rglt:(lr} M 3p%l/l° tW/Y: &pg fheaﬁthog(ﬁl@ted sorb?tan monooleate at
osopeentration fromO0.2%to 1.5% preferably fromO0.2%

to 1.2% expressed as a wei ght per volunme of enulsion

(w V)2 Parienlat eabaslimenddthe R Yeption: cepterpplales @p igjectable oil-in-water

((gqﬁ)@hﬁlgﬁncgm Asigd:hoxyl ated trioleate of sorbitan (in
particular at the concentration from2%to 5%

pref@) abl y 4 ¥nequssodution 40uaifipg pn aefévetingredietiough ag edrug or an
fatty acid rm]mﬁ] !";]QP an et hoxyl at ed
sorbitan nonoo %g Er(e?{ﬁa%}ggrrﬁ cu %e?lat t he

conc@mtratla)mlrfewéml,o 3%to 1.3% preferably fromO0. 4%
to 1.,2% wW v sion conprises the
para(‘f3$| n m% s"o}h}gﬁ‘ﬁl%’\%}ium per vol unme of

emul @on, t zhenosom‘m t@drqpbuho oduefattantahavings %o tww LR talue which
per vol ume of emul si.on,the e t.ed 1riolea

sorbitan at anpm/asbo% an etho:r(l)ﬁat%cé {r"?l%cyicfl dleste sorql nghlch may have
the et hoxyl:aHEBvatneibeMm hoanddBeat e at O 75% by wei ght

per vol u of e second .enb

| sion. |
P e Ao eoatng looBis Ry P g B ey acid diesters

ofCartXah HRASmAy Pétitfih lup fo 00 bth¢lygrogist Thel Aty adids anay be from ammal or
concentrati n from 100/%&:0 40% r ef er abI(}Yf Er om

vegg9hlg oY a3 d ey e elhetrd vy ehrath omgatias’ ofcgte, ps it Searat,
1s§‘s@é&rdt@ Mu€atd ArfdQRBMblnatorsUkdré@E! Bidnk cm@ﬁdnﬁ‘kﬁl&ﬁe}/ &tﬂ@;@@htédaﬁitqv acid is

acid triester of sorbitan (as non- |on|c dr il
preforaplyceledte: A% |°H§r éilgF%‘WnﬁLBS vell ae he generaly rﬁB?TP ?1(] ‘ge emulsion
sueh 9¢the PR oY HRVe tﬁélwmmaems@wmm BBk debibsuEBAst ant

havi ng a hi gh HLB value). In
Preferably, surfactant (4) comprises ethoxylated fatty acid diesters of sorbitan, such as

ethoxylated sorbitan dioleate, ethoxylated sorbitan distearate or ethoxylated sorbitan
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particular the sorbitan fatty acid nonoester is a
sorbitan nonool eate (in particular at the
w@onseo4sat i on fromO0.2%to 1.5% preferably fromuf20a9624027
to 1.2% w v), the ethoxylated fatty acid triester of
disedAAAN eihdx Atte®t BRBYAAL @phlh{tite)] eea&oe(yratedsgbmts@n dflduiate, and
parti cul ar at the concentration from2%to 5%
copbarengiheyeofy om 2 . 5%to 4% w v) and the non- |on| c
bl o@sﬁemlgmf cdn)?poan&%m&ya%ms%e %éﬁ%rxpesw &RMLISE Sncluding,

pol (in particul ar he concentr at
bUﬁ nﬁmn@tei%,tablrm G2 olpﬁoaﬁfémlldpg/((}m@mrmaztwia@ M 2046, \29)07 2059,

or 5%5 fpsﬂeam,l 1@0@%@&1& 'ga' m%&,%mtnaﬁ (ﬁag?fzf& 5. 8 &k cMm.

about™ 29. ) Itan nDnoé e
ettahe Vet Horyhdt éumundpathe 30@2, $8: 323-R36; dviutatiri 33480 al, Wet. alnghunol.

Im%ﬁgp%ttlh 96& @tlegb (%) ?{)&19 ﬁ)g@ﬁo@ En% I%sg% ﬁl%o/ u%%t ancPAQ_]uvant

par ular enbod lon ¢C
Appnjagl’t, abdited oby - Michaelt 6f. (’@VW mdull\@rbnl C(Nmmmas; n@”tar;@&x)eutzcal

an _.agueous I N, £ont ai ctiwve e
Bzé‘%%ﬁ%zg)g)g)?;@ CP?:}X & 'fne% Il,]cfi:clacrtﬁgrlﬁ %c’mubnrae %nrug (b% (d\/accme Design:
T}ierﬂmbumgmd; Adjﬂ)'arm Ampmﬂchi’L edlteld ;by(Mjchael Fo Bowelh baad Mark J. Newman,

op urf ant (4),. dr o |
PigrR S eshe REGERGIED! a0 vl e Tat cn O GHBHRARE N Cbise-
hyafbx@étli}ﬂ)pydpah&ﬁhnﬁﬁélt (s)dc}ﬂﬁsl zdvrdihr&?l @bzdgff 112)&)” baArbaﬂe;( wlumitoﬁih (see US
ue tvveen an n enul si on
Pa&eﬁ%%?’ﬁ&a%ﬁglow L F)msnt conpri ses et hoxyl at ed
f at trje pedséht dh @SS 81s@ proviea inddihddettm BBiNg & QakdhdcatipdsiRion or
20 et hoxy groups. The fatty acids nay be from ani nal

ImFRnlegE CEBPLS I TMPTISAG 2his3t BRe LWBRLPTITIYNGRT™ 41 agradinyant or

enfuldis mhdd8tcefding Bahe prlét Thveiéh. The hlifdogen may be incorporated
i sostearate, |l aurate and conbi nations thereof. In one

dugi S ieR ORREOR Ph dik 91t Alfcarnts embogingt.the ynmpynomen By pe added to

thObiRaLibn 1t &s, %r@%m#l@%ﬁﬁgbﬁmlﬁe as wel | as the general
properties of emul si on such as the PIT, may have

t he B@r@@n@m@m @fr the pquegus sehytion hﬁﬁéen@elycmﬁagewnab@%ulmn first
pr&fu@é@ gﬁ @tl a l?e%%t%‘ﬁwﬁsar& élf)thlg 9 ﬁsss%ﬁlt Iilsq.fgx Qn ftl%tettﬁﬁlsmn

acCl |e_st_ rs o as et
and othbi temaingfigo lquantiey, oft mﬁwsascéwjlosorsbadcbd @ﬁtest @a«praorenm of the

oA BB PRI AESSo5o S S g s
otlgem dp;zrqmaltermtld 6m anfl dreemilxedcqzxth the ahhlylombh @lteroamlpdhﬂ @imgen may
be TR i C(?lut Ton, lé] paﬂm{ﬂ%ﬁ %1tan aq el'(l)¥§ sd)ﬁlfhon anfl rins so@i@% nftRed with the emulsion.

oli @(lffmdrﬁ)dre geserd KDDN)ded itmeipimr thle@hll@lthe@i}hb@@ Q6lutid0&fording to
thclef?%glﬁg@gt g?i@tg e’ h'%noigglc%q%ﬁgﬂ sérrfé%/;f?ﬁts A8 0 the oil

according to the mvention while non-ionic hydrophilic surfactants having a high HLB value

are added to the aqueous solution.

The emulsification can be prepared according to conventional methods known to one
of ordinary skill in the art. For example, in one embodiment of the present invention, the
emulsion can be prepared at a temperature below the PIT of the emulsion, in particular at
room temperature, e.g. at about 25°C. The aqueous phase and the oily phase are mixed
together by a mechanical agitation, e.g. with a turbine equipped with a rotor-stator able to

create a high shearing force. Preferably the agitation starts at a low rotation speed and slowly
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et _a[., Vet. Inmmunol. |Immunopath, 2002, 84: 223-236;

Mutwiri G et al.. Vet. Immunol. | mmunopath, 2003, 91:
W@20030@)ups2 pol yA- pol yU (" Vacci ne Desi gn The Subeei/USBNg024027

Adj uvant Approach", edited by Mchael F. Powell and
inchAakds id reldRIBIthe DA ERG QIdHiti6R kerBr0ly &F MIROAENs sBIutifs)ni the oil.

di net hyl di oct adecyl amoni um Vagci ne
Preé'égtlz,hg © 2EgOus fIotitiop lﬁﬁ@gﬁaﬁwfs%égegﬁﬁ?wﬁ T(heéatlfe &fo iYpqueous
sol%&hﬂﬁk al2pvRl to astdml\/@r\#ate} -in NEMWOWIVO) BRalsiBac st Edlple, at a

Bi ot echnal ogy, vol une 57),
coqqura(glpgelf &E%ﬂp /<Nto woubﬁg/(agf oil (v/v). When the agitation is stopped, the

emhbé%%ﬁ%%%@%&%@ﬁWQh PWNEnfISHE hase ifVekdidH) NRfé)idversion and if

carboner, chitosan (see US Pat ent
nqu@qa,, tap emlsugl gg{)lugaﬂzb)f @ﬁdlt@paquqneyqueqweso&;t@getﬂtobtam the desired

condd&ftioh BFoiflnPthP FiftM G RioR. TIRLARASIGH maped é@&e@at‘éﬁ&&'sﬁ@

conposli tion or | mTunoI ogi c COITpOSI t1on corrprl Si n%
| eabtangther embadiyent,dhe ¢mirsioograrbe drrpared abeifemparurehigher than the

PI’le H}%é Erﬁﬁ‘lsﬁmqﬁ a%&gteg otﬁg%tfuat eg;ﬁa raﬁ& ﬁl@to rr%lj PNa%Q tclfe%xed-rttagether at

en may be
a 1fem|pﬁatureohlgh¢r tham then PET tOérthatemubmnod’urqunbly thtyeiqueous solution is

' I
progné;slség?qg ’%Q(jlegat%{ tlgz ?1?‘31%8 Qatto oft_l%hl?aqgégﬁ %18{]011 1%21)? be ?&fftpﬁedqg obtain a
wa&qunamm EW &) enrtuil siom, fmexiam;ﬂyattae:omeasﬁrm qf abdulh ¢0% rw htmiub$5% of oil

(V/éjq E@% algulgglggt{%% Inay;be be dtggee &y an; agftgtl{]o%t Ene oér o ln§ a%egnn%foa@ é with
a staiTmiiRdrivg agheaint ihtlx of wilgal@obise siod vdry duw rcﬁatmddp@édaTMeEdfmulswn

I nc rporatlon of fthe. i The nogen 0
blaiEf Rt salFron (YO} BT e B oN e, e cipulfgp is cooled
prép@dEEivell NRlowa e rrapr Datisy Y dteb, fKiH %ﬂ@ldn tchﬁfgemo(adONWt dmulsion
t he emul sion _or, altern tely

e an
(Plgps inySaHion); AfIERIYFIRIgR 2P §itekiriatie oF R %Yai‘ﬂﬁi‘mn of an

aqhd¥u§ sSIRtisH k@ BbHinX@E dbkitdd EdhBen@ElidrS bP il lﬁwr fhacirANefuRfod. The
preferably added to either the oil or the aqueous
enyipQR PHIPeHEH PP Ot hei r solubility. For exanple,

t he THOBzd 8hé dtdpre@smh ithd Gmidibd A&y BOrdmabutadoach foQb&SRS00 nm.
oil according to the invention while non-ionic

T”Wmubpmmaydoeww azzteam@e Ao Ajuvantio dermulate 4 wegime gpraposition or
ggﬁ@e&tf&aﬁ%ﬁg@ﬁtﬂ&? Y8 SRh1kibA By allh e G8FHISh So1GaH: | 't(PJlss%ﬁf@ a dried

e prepare ccordi ng to convent I onal net hods novvn
prorvet, efpecinldy o hrophibiked| produgt qontBIingg; forpemm@lg,awpp@ted, rﬁlc&qggamsms

Or?nppeg&gggg é%ct&ge present invention, the emul sion can

repare a tenperature belowthe PIT of the
enullmlaopartlc;uﬂarpmhommﬂnara ate-gnudsion émpedudedr with enly. a part of the

250C. Th
aqueougéol%xtlon THIS %%M%E%H?%g'%é‘%ﬁ]{n@&‘ gY tculﬂﬁtl(g{ (gtya Rllgﬁe?lgoﬁ' L an active

nr ca
mgruahbntmacleama g pgob wint imnaunogenop rdetrdﬂm n amh@nownctosattt@n ahe final
Pr ef.er abl th it.atio r{s..
B G e O R e
usb@toids6iNe b Qriéd@oficogick 8sa Lyeplahhédbradnctgener ally of the
ueou

aqueous solution in the Pr f é

sol . Fé‘ﬁmlun%geﬂf%@?t&fg is a%%; fﬁr %}5 %re%leﬁ m&ﬂ? n.ﬁjn]%/sbe selected
frérRkleQsrolfp Pnbibtiratif@idEvated pathogens, attenuated pathogens, immunogenic sub-
units (e.g. proteins, polypeptides, peptides, epitopes, haptens), or recombinant expression
vectors, including plasmids having immunogenic inserts. In one embodiment of the present

invention, the immunogen is an inactivated or killed microorganism. In another embodiment
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solution may be adapted to obtain a water-in oil (WO
emul sion, for exanple, at a concentration o f about
waosnm4ebout 55% 0 f oil (v/v). Wien the agi t BtT/O82004/624027
st opped, the enul sion changes progressively to an
of AOVEVEHLiSH, At (AREIAS CorhpbéRioR icOMprise ik @iminkdEeH Séleledeféh itife group
needed, the emulsion is diluted by addition of an
of iz cRishogensuincbiingo bBhngy Hmithd trextlaeelaofEbiRuT P Shimonella
enfFitih,| InFedtiGust ﬁﬁ)néﬂlf"@lvu@smﬂbsig ONewddifie ®iths @iﬁlsn}N’D@P egg drop
stored at_about 5C. In_another enbodi ment, th
synsrqmesYigs (ERR). 196 Infpctiony Bursa iDiseaseavipye KI&QN)eamlngPelch Xfus, and
thetlh{@ Al CoRbinhiGis @osi on. In a first step, the aqueous
phase and the oily phase are mixed together at a
t enpleratalyethhivatrite qompasitionecomprisestantimEuaagaAnsselspted from a feline
patgf)gefn%[lap‘isybllt W6t IR Sre lh‘élﬂe%ub i a% Q-;rhﬁé SANCRidds @Qﬁi@dfelme
the oll. The ratio o /‘aqueous ‘'sol uti on may
lelxé;dtapt\ems (&eLobt Eline anmm0é¢ﬁq1wcy) virug (N0, renes| ‘stll@,nandftb? like, and
concentration of about 40%to about 55%
CO%FI%%%HQ v?v . The enmul sification may be done by an
agi trayeit amthﬂ?rtembbdiweotc a Naccgle@amponitidnoyf dles, presegt invgntion gomprises
an\slilglgn)llln%%?\rlln\) s;éf(‘;é%te Ifrgﬁn g%e'inuS&pa?lﬁogen i udy}qgg_]g%tg\%og:ﬁ%ggg ﬁ%,qrgbi@s, virus,
cahvad Grerpemv‘lmsl ((U’W’)O) cﬂmﬂl mummruls N(@EPV9e xanide S¢(Eqmavtnh'se Leptospira

|y bel t
ca{ug%)]lg Séogtbs}ms?{z ﬁgtgr ﬁfﬁngorr ga%ﬁzlgp\élgsgx‘fz &'eng?{gv b(l)rrelza );urggorﬁarz
Bo@&ﬁﬁflﬁ@oﬂcﬁiﬂ@ftﬁsh ang téle éif«t egc:j ¢dﬂt\kﬁfa$1b1?§‘thﬁﬁ<ﬁf i f needeld the
emul s1t on | e addl ti.on_of an ueous .sol ution
o Uyt el eat Rt U P GGy CoT Ry o ghminogen

selebtBd@frofMb S uafb péﬁh@geﬁ Mtlch 128 RqifBy hb@e@irﬁi etpatl (ahgpﬁ 4), equine
5C. The size of the droplets in the emu si

y be
inflyenza YRS UELRROV RIS VIS otid ﬂ@dﬁ‘elﬁ’ﬁf’m‘fﬂﬁat’é)ﬁﬁ%fegﬁ may be
usegh ePraRHRMnfbodAgenBofafieUdBhtidn® ther dBmpatifio® comprises an
vacci ne cotg(hposn tion or a pharnaceut| cal  conpasition.
inmppygogsmsels et framandioyige Bétha%eé‘dsuﬁ% agraBiss YR DPYNG TR dovine
a@almu'eﬁg VWUQ €8, (bmpﬁcb(@ln{e}éoﬁmlaﬁﬁﬁ hidvint @4taPdifetéa tvirus (BVDV),
contal nin of exanpl e, attenuated m croorgani Sns_or
foptj apd mow am‘m’us\( )Sbov;rﬁ rgspﬂatpfy newial ‘éwdgm}}tlnfectlous
BV ﬁhﬁE@n’A élgp Vkrﬁs g];:}lﬁgu%?gze%lh@ cgpl PalelPSd mgftoctu%e Pasteurella
aqueous so ution. pre-emul si on may be diluted by
hagetdiyti¢acmd dlie ld<esud;penlsn2tmn$)tﬂ1€ra¢f active ingredi ent such
as f.84,
25 Todi Sl A ACIRE0 e RIELY . D OSSR o
mpmlmogmﬂelectedu froeyatbporcing pathegenistdh asnbutqmobbmited to) fvingpfluenza

to dissol VE
VRSt ke Siri Y o AP BT SIS Apiratory symdrome
vifugr(PRRS), ipseddb&bms edren (PR‘ﬂ)/ gotcirgnpamenyirbe (RN )e &MV | Mpenplasma
t he grou si st i nact i vat 0g
hygpresfiadeed Qfgf%gfgﬁg‘ O%Iélﬁ'l c%lﬂtgurﬁll? "(tﬁtoada Bordetella

biBhEHisRb iR, ERNENRPidlihas the prkp,talndi e@nblemmhomespf hapt ens) ,

or reconpi nan r | . . . . .
A preferre etmbe)ép e%fc’sofoaxe invention provides for vaccine compositions

comprising at least one immunogen and an emulsion in a pharmaceutically acceptable vehicle.
Immunogens ¢ omprising viruses, bacteria, fungi and the like may be produced by in vitro
culture methods using appropriate culture medium or host cells lines and conventional

methods well known to those of ordinary skill in the art. For example, PRRS may be cultured
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vectors, including plasmds having inmunogenic
inserts. In one enbodi nent of the present invention,
wo b@siosarsnogen i s an inactivated or killed PCT/US2004/024027
m croorgani sm In another enbodi mentof the invention,
in bR %pﬁféﬁi?aw&nqmzﬁ Qith tak BNA QONREN RS (86 USIFRWLAO §extal Nos. 5,587,164,
sel ected from roup of avi an pat hogens | ¢l udi 31%
caltured

5856140 how840i5RP:t P 11492 amansreiers): dn & FPMHIaRTEN R PSar Ay

us NgtP%f {4 béﬂsslme lkass pous ﬂ%ﬁanIQ@' é,3 ,3Mby; W(ﬁﬁ\'ﬁe cultured on eggs
wcast[ e Di sease Virus drop syndrome virus,
(USERgnt Serial Nk T 0#BY); B\ﬂds"é}’codaé’é‘agéoﬁ\ﬂe’f’ﬁ@”‘{q mpx/p e cultured in a

ap?ﬁ\ég?zgeo %\ﬂ&%"lﬁ&ﬁﬂnw.l? 'S@mal EN?)Q 4418, shk KR 5. 293%46 ORENs RAF 908, Am. J.

ternate he vacci ne conp05|t|on
Vecdivprl%és45ah899mﬁ9ﬁbgen sel ect ed from a feline pathogen

fsuc M Ser ¢ HBta&% 1LJCWn{nﬁmPlo RBMPbEiHEn, tHelfMihogen is
eline Ca|C|V|rUS em a Vvirus
préfEbly)inactiedtddrater lmumtm@éndcoremgﬂw subupste(i e erﬁqaabm bygmeans of a

chglﬁngéjlf] gre%gn%%t hsemI I ?o? ex%% 1e oﬁpﬁzp%t l)lo qg‘m{anﬁf) l}leanerﬁBlactone,

ctine composition © .
etipl@sidiibe, lmmemt ethyiememmpc i(BED, alrimierpralneuyk rihes dikevcamsdorf @ arysical

a_ cani ne cl udi t
treragxgﬁné ge g“arpﬁgp P %dglﬁlCIH eor ﬁg?lﬁae S\t} %ethc?i%_fﬁ) fnga&vgfiiont e well known to
thesar dOWliN Us thE€RY) , Foarekmeple,othe NBRRS wsqus lm;apft bs pnacavated by beta-

canj col a, pira ictero t QSpi
A e L
trddrReHE (U SRt SeriaNb. 5987, | 4y anactingtion @ﬂ‘ECVaZt vinRk snalyfbe mewinplished
I n yet another enbodi nﬁ’h%i: of the inventjon

| ustgRESaneBHNG FRPEYe tong Jreapmeny ({]g Fatent, Serial No.

6, 9§11U3 1'3:? Rt RAEza SHENMES bE GhbicivatddaisRRSY Bdtergert tlikp eT rfion) for with
4), equine influenza virus,

foutaldehy i Fesiisas (Rl Sori Hae bOHES T o bGePIay Jigpnewmoniae
bRRLRGh ﬁ@g%&ﬁﬁ@d b)pforﬁlmﬁeﬁyﬂé/ SN (RENIR. BC @05@9@1 by @Rylenimine

conpris n i mmunogen sel écted from an bovin

opBEh gg@ments(g@ehwg 9ABOAY l?}ugglmgew ﬁr@atfngflta(}gﬁ lljgtent Serial Nos.
Sgé’é’ﬁﬁean[f@rﬁk gf‘%uenza virus type 3 (bPI V-3), bovine

coronavi rus, vine viral diarrhea virus (BVDY),  foot
and ﬁwuhﬁactﬂva@@a@@thvgqnu gar( FWDWUCGde yr égweptmn@} yconcentratlon

Q’Y} L}éf - ag?{%a[lyrsoy(m%\{t)rﬂogg nAfot g%d B9 bR ntional purification means,

IS’VIrus cheri chia coli,
inRast@iler alsing ctudmamgradnay t GeAnigeesri a¢1hding, ekppt imied ton @ o ffiliration,
d..conbi nat | e t her sarticul th
Qﬁ%%&?%‘? TSP T RECP r e en? l[;ti %g/éﬂww‘% ﬂrééhéaggﬁns'bompal on m the

preSdtioé bﬁ;ﬁﬂ;yemyldnaglym@EG}sel ect ed from an porcine
pat hogen such

not i
Ui o amgpiy sgrob e s g o i gy Son also
iRALIE eXiRedsRRIVEEIBIB! iSvéeh Veesqm inaldx, )butsqm dotdiveitedi touig vivo recombinant
(PRRS), pseudgor abi e

1.ru r C| S
eXHIESGAON VW\‘E\?’ suq@aé (HS?S &ﬁc@ﬁ% &P aesml y@g%\éﬁy it({%gl Chaudhuri
Pl RUSVaPSt MoaEe, 70 Passt @itk vectors kich@k,tbat ndddinded e, kdenovirus vectors,

;Sg%",{;‘; Eg?;%g;@&@héf Sovox Wspiien’ SR O 3,174%932M%505,941; and
5,766,599) or canarypox vectors (US Patent Serial No. 5,756,103) or bacterial vectors
(Escherichia coli or Salmonella sp.)/

The present invention also encompasses the formulation of multivalent immunological

compositions or combination vaccine compositions. For example, antigens useful in a
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A preferred enbodi mrent of the invention provides for

vacci ne conpositions conprising at | east one i mMmunogen
wa@zsam4earul si on in a pharnaceutical |y accept abiBUS2004/024027

vehi cl e. | nmmunogens ¢ onprising viruses, bacteri a,
confhimagion bewinet Haetetin kederagcotigngip debymesentiinyention of the present invention
. cul ure nmet.ho u r eculture di, u r .
el UL PR WRARS b B AP b el She PR AHR) Ergpetocide
andt @ Ademelpriad Haedoptaliy sp‘,kpdx‘hculﬂlytﬂ esoafnhs, (Flﬂftrzéz}’tﬂzrﬂpl &Salmonella,

PRRS may be culture ro e.cell |in such
Corges bR Sopiei e Sa bR oo Buline o G o e T
S, Skhé piabnt ifveBfiéh Adthér froiddd, f&ﬁﬁeth&is%ﬂmé&‘lng%mﬁhgnune response
. others). In a sim|ar nmanner, (?;\{P be cultured
in 3 hoptn 2 PRI AMMale pqmaprisingadminisiering e é‘ﬁi‘ a é‘PW&PO Ifpgjcal composition

or Pvasdihe %aiﬁbosnﬁh\écé@h{m Qo el ihwihtsh. ahe G@HSENd kepdiaésedicited in this
Serial No. );..and Mycopl asna hyopneunoni ae
manpgy atg ngtaply] atnula%ty qnﬁfoa C%lb‘ﬂf’r‘dﬁ‘fﬁ“ﬂ? ESpamsesy PR IMeRFfHag(gggamma-
mte%%fdnfi‘éspb\l%é 5, 968, 525; US 5. 338. 543; Ross R F. et al
Vet. Res., 1984, 45: 1899-1905). In order to
obtlalpﬁmﬁhlai’ Abgcpreseat Brentiompeidsgifer methodsatodmypinize against, or to
pre%ﬁmap itrédqae t}{ehglrr%nt&o%@ed ﬁy Hﬁﬁf:t%nag’fl i lal‘ﬁ?ﬁt Wtﬂt@ Gathogemc
arvesting and, optionally, subjected
orga;msm (for exampn ihfpetinmabisa yirus bestemd, dangus, méalrﬁ@manmgraﬁge) The
me%lgé ofe?ﬁ@gp s&rt uﬁv‘%{lﬁ@'l fs rﬂlseﬁfl 1%%%&49 Q%gﬁls 1nc1ud1ng, but not limited to,
et a- propi ol act one, ene| m ne
hulmnhydaeined fngleiogBEfe)lmei daflgrrmam)s hyinesn(@ gt Hl@rSIG$)kbovnma d¢-gy cattle)
S| cal r ea n t . .
anp RS a C GobiBat $81 ® nhRSlnchiaf BEYor Bfigd 1 chickens
turkegs, tdudseg@ﬁe alquhil, a phetdast, partats, Fochesxtmmih,ecrowhandRRRSs (ostrich,
Vi rus nmay tivated by betapropiol actone

emy, P&%%?%‘Pha“?a‘e lﬁ(ﬁfDur an et al.. Vet. Mcrobiol, 1997,
55: In36dlarBoiilyr agpecbyf Bicl mt(erneaﬁ heyt n(dtlﬁ)dE’abmiﬂl oSe]ﬁd @dccidation of

5, 58%1?4%?; i nacti.vatj of . PCV-2 viru d di
pregiag HIISS I EUSITHG Uk By PURaIsIFG & PSR REFPOBP O frade according
to tﬁ@in&eﬂfoﬁpf kst ®0Es fuftRatinohide thdindidaibe bf progtiivl anbibodies elicited

391,314); swine i an uen i.rus be i at ed
by J§| V@C‘ytﬁét%?t@%taniil 2pict 8%“‘6?5? pr\%e%/th efad‘lt‘ﬁ‘%qc?fe e yaccinated
pre%ﬁa%ﬂ?éfﬁ%‘lgs tb URiFstphhg. S%é ahnsdNg .of QuélBated) antWigiophubséently
opneunoni ae bacterium nmay be inactivated by

PTOFeGPSﬁlm ofryemciion digedtent (Ross R F. supra), by
et hleedsdBefE tR vadEihe L&BAIsIRAtmAdS @coVh it/ thé @?e@nt 1Nent*il:\ﬁ will
t hi nerosal treatnment ( Patent Serial_ Nos. 5,968, 525
depend| o thg 3pcciadyreedr hge, e desoiatienhisianh arbhealth stafys of Fihe animal to
be GRUGRET Sj sz;Yorg ﬁf@’ﬁﬁi%&@%cexﬁﬁﬂ&? r&ﬁ&lﬁ&ﬁa@ Qa&ﬁﬁmhg&?e%ts and
in partlcu by ultrafriltration, and/or purified by
rou¢en piy edmmmtmlonpﬁjm fuksatanenys, n@ﬁ%@fm@ln ofgh ripframpsgylan, ef Ffavenous
F i
SR P9 B phBEL HES L AR, 1 gl o ST e
casijy a«hhtcmminabbr based aut ithee apigen i qoincentratrrs of jthe paeging uthgrroute of
presence of .p lbe (V2
ad‘f‘%ﬁﬁ e ﬁgds Shs ccq8G2nd nC%eégéyﬁtﬁ@o n’%&ﬁ i°8 n‘}:g‘%%%dr dlE?fal patch of
antidd® nﬁuye&emﬁwidna/lbnd:ahbratedl S@ltematwely, methodlcal immunogenicity tnals of

different dosages, as well as LDso studies and other screening procedures can be used to
determine effective dosage for a vaccine composition in accordance with the present

invention without undue experimentation. From the examples presented below, it will be
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i ncl ude expression vectors. Such vectors include, but

are not limted to, in vivo reconbi nant expression
woemsoeEesuch as a pol ynucl eoti de vector or a ptEES1004/024027

(EP- A2- 1001025; Chaudhuri P, Res. Vet. Sci. 2001, 70:

rea '&g;}géareﬁf' W YfsrbAdteS H&Jageasand bihat N@$proxdimhte edolin@e would be

I rus vectors, poxvirus vectors such as
ap;(ruglapaii()emmg@p ivgqcmq(ygmpgﬁltlop@egg@ed Berglg;s T@gf intu‘éﬁkgcgr 1s that the

do%gezgrgwﬁgg%t 1645t act e&ﬂﬁéﬂ:th@@ﬂ"&[ SgalrldSndn@hiBitectRa, hadviddaced by a

lal vectors (Escherichia coli or
redSetiamoin ghd moggilty fand n@rmdlgfs@mc1qtq§\,\§m nafural infegtion.  The appropriate

voﬁlrx]l%o rﬁﬁ%%v?s%%a% Eleaséeptﬁi%ﬁ B SfdIdf Q{dn{m Y &l tRD4rt. For example, in avian

npositi‘ons or comnbi nation vacci ne
sp@mﬂmolumn@f a cExsq: mex herfiom, abayitO. yahto abewf Qs ml and, advantageously,

nbj
B PAGHPRL) By 2P AL SRR et e ot o
mdyWe fireatioot 0. 1|z mhltd gout H) nﬂmmtaggmlybﬁﬁm gboup el p @bquy 2.0 ml,
articul ar
anilg'@m)%ﬁ?r't% u‘é%’ f%B‘aaer‘:‘T}:% 1%?*0%%?_\%1% 1L, Ih)@ ﬁ@%é’ ﬁdd%rcme species,

ostridium
thes‘{iblumesé"ﬂ dmﬁabﬂ/ Be frﬁiﬁraymﬁ lO&CrbEtDIab(mt S:thle pd\@otagmusly from about 0.3
St aphyl ocaocc axe

migp sk OV SR ar ey Figp i ol Rifol @ kL ke, The

i nd%*}é&%d%célﬂiﬂbﬂﬁ ma§SHRopeferable @ ﬂ'msdhp tmegm;ermhs to enhance the
ani na mer.i1.si ng adnlnlsterlnggto t

MR FRSPAISE @Hpal](ydﬁﬁggp 2ilong priod o 8‘1& %g'lg%s 3 smce e last dose. In

o CnodinRBit P the Brebdny @Mleh@dh, tHd@adchiLUIveNpoSEMO s eekmmstered as a
elicited in this manner_ are not%%!y anti bod

pagantdra) |1@pctqoméup%§a§6%5{s intradegm ﬁé}n[triaglﬂfcgtgrly %e composition

Wﬂl@t@ﬁe@ LObhe! RSP Hhlternkke féﬁhbbdl&@ht&radnﬁﬁiﬂexﬁd BSIGpEtated doses
I'‘nvent i on provides for methods to

oft foorp pbaud o & aboyt fixe desss t 31?9“3‘3’ ﬁtﬂ}era%lgm‘g &béug dvavg 90 ra}t'?ou't S1X weeks,
pre{era% tijro%] alggfute f}ﬂ)l t@rﬂbiﬂ% Iy My b ks 2BHBRENSARB b sIaM Ghahe Sﬂﬁ’wﬂf Rtognize

a virus, bacteria, fungus
thplrthd: mxmlam op deseasid by tmrqfh@erﬁﬁltqeg)(pegfvaqcrf@hﬁqséggﬁtds on a number of

fa%tlrf}%/selrr]lct:ll %gt 1{11“ ted 13, H ra%@ Bf ﬁ{eeanﬁfﬂdl %E&ndté@c kﬂédddﬂﬂl,tlon of the

uhans,” cani nes (e.
afimhl; ﬂe&ro(lte o@ 1mmoang)on gqagunn e§ ar(t@erg availpble @él’sgose,bzg\gll theegke For

r\g\t@l ?acgéna? FI) (21 \Qﬁjlr%eg b@@%@ig& {hgn g weeﬁ'aﬁiﬁ)p;ref@x%bly willbe

i ncl ut "not limt
baRb&K sttt ft\i/bl rek eljoSut fivc k&geksg eE@eprealogﬁ]mMaccn;tqglh animalst a booster
parrots i nc hawk
vwatl%bgfgw gun%egnﬁlidyr g\?l\'% ?Qrﬂxu%ﬁ“el’x@?mgfg% ﬁéarlﬁ)hned

Spectrn®prebdn€ invemitalso I&pntbrhﬁ]ﬁ&s ammhrstd;gng a gacsinstcompepsitiqyeusing a
VaCCIHatlon of pr

n@nt f &
neadiaftes @¥estqr ﬁb"ha?s ngs aje on 310 %gc orjgetoﬁre dn, USA).
A&lr})?réo?\é@'&dlffi’d}y sﬂﬂﬁﬁ&heﬁeﬂt tiecisle fmadjirsetha syetifidgaionhef the mjector as
In
st R BRI P GRBE ORI B AP R 21 G GP ) Lot Bte it th age and
W cg‘i‘& ﬁf%é Xrﬁm@lnﬁﬂdkﬁéihﬁswﬂ‘tﬁo@mﬂdae expeﬁmexdatmneg nant f emal es
el r of sprlng The transfer of

ant i boghe sershodisreat et by BF%?PE&‘E@“E‘%S%?PE%B?‘? coﬁ‘lp“ses a single

agm§n§s@l§1§<)n of a vaccine composition formulated with an emulsion according to the
invention. For example, in one embodiment, the vaccine composition is an inactivated
Mycoplasma hyopneumoniae vaccine, while an alternate embodiment provides for a vaccine

comprising an inactivates PCV2 virus composition. Other immunological compositions or
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The dosage of the vacci ne conposition nmade according

to the present invention will depend on the species,
whemsdo4eme, size, vaccination history, and hemtT/S2004/024027

status of the animal to be vaccinated. OQther factors
vac.l:cllr{é@ aRRRLHDRfof BRGR B kingleidosk regitheh ircRidalg, Mﬂ@lﬁl IiRited to, inactivated

nponents, and route of adm ni st ration (i

PR@@bamtSdHeBugamqu#ﬁrf for &rerfdrcoplgrrag | PapREfHAS aFife gmposition, the
sxdggtcfogé’ﬁgyoyéacﬁﬁmsﬁbﬁtﬂe@\tebﬁ’fh)e bivkH Andeihec'ﬁadgﬂﬁﬁﬁé of Big, in particular

fective dosage dosage of vaccine to adm nister
befweer abiut § tol@beut Fortak ef agaserafeahlt briwegntabguinl0 to about 35 days of

ag§, dﬁl&%rgrét@;abglnbé?&/eénhﬁo\ﬂ@?? 1208 abdl 0" @4k ©fUge. The vaccine may be
mnistration he age and condi'tion of t he
admiriisterbd dlep berasawseiohpreadistimpantibediesch of ant i gen may be
I ndipyl dialdoh ﬁﬁilért}élﬁltsego h%?s; {38tdaY € In¥st, BBL Iﬂﬂqhi‘ﬁﬁall compnsmg

i mmunogenicity tri rent dosages, as wel
adnBbQeritgLid itheshaana plotrinaseuse@t eanposijiop made d@ﬂoehngz@rthmlventlon and
used to.deterni ef f d
LB S S G R RSB o pris
anvibddiss il letgrals) eCreX OEN, rgpowthtfacors, dytakimes,he apsibinfidseand in partlcular

b
B s

pebermMIPEsAptin adidal sweh assd dhipkeh @ p\@oca ¢r8v.CoNposi ti on

descri bed herein. critic ctor .i..S th

dos g{f;‘% PETSERN guntigy -Ef‘ﬂ‘ﬁgfel%}e i a|°°5‘|p BYiBR vtgzt Eéfl fconttammg an
in@g@dbtSuckad bl ahminges oi p]ﬁh.rm&&uﬁc&all denp®itiohyand, medsscondowial, an

In the nortaljty and norhi di %’/ soci ated w t h nat hilized
crpifie mads A THISELD e BT P B rEe LR ey By Sohilize

foﬁ§CaeJrIeaIf&ﬁﬂorbyaqaﬁ@uscsmuq&dasr&ewlbs&hérbm| n the art. For
exaH)hﬁ , 1n avian specjies the vo
¢

T oriabbtnior Vilhpoy ekt GXEou by et RyRo applmiting
exfa gf&about 0.3 mM to about 0.5 m. For feline, canine
equi ne species, the volunme of a dose may be from

about 0.2 m Esamplss Emuision Maaaﬂaawwg%%? from
aboulthegm%lsméx %ﬁr 4tn t%rogtem; as &beg@ﬁsefoﬁ&y@m ageously,

f rom abou t o about . For bovine and

Fipstr Steme Aslpglt shesr, rotqn@tamsljmrsm e@d@éern@aﬂREémer Witk atsisitegrating
he?n'd 2»¥im td%n%?eg Lf)g 18: rgmg‘w(ﬁs PRt FIRRYSheY erﬁlﬁmlé\QO UtTOprdduce an

nor e advant ageous y fromO.
emtilsibn, @eowlunz: 6f oily, plraepeas enhulsificd iah 2D T@Mathrany yedume of aqueous

p a%%e%ﬁ eﬁ‘x? lélguegt agé %d gPthé Wh’gﬁh\é@ dEIoag?th @@O()t rBﬁl (rotation

|n| y or ong peri od
péri m%ndﬂﬁsfoel Hpﬁﬁdtesﬂﬂneerdtdmenl pstd s eprogugsspvedy mcreased with the

enbodi.ment . of the ent . nventi
SEBROLTE PO A FH0rer S il DHeRE Sl T amulsion vas
a fatein-0ib eRElLibM N s PS6 dnnilsia phmbdn;rposmon was as follows
intranmuscul arly. The conposition nay be adm ni stered
‘or, in alternate enbodi ments, admi nistered

_s&b{tﬁpﬁ@,&o%{éaféqg@a 8o®)f rom about two to abouB% wive

oses given at |nter6rh$s of about two to a {5’5“/ v§/v
ﬁ@él&@mﬁ}egﬁé?oa%ﬁ et out two to about ‘f1v8 Weeks.

??Mﬁ%%b(l\ﬁ&%l gipyskill in the art will recogni ze8&%haty,
e nunber of doses and the tine interval between

Agpneayis phase 8h6128@8knds on a nunmber of factors including,
?ﬁ; " s$lh158ntcﬁ‘%ﬁ39an hHoRER (B OE@wash BE®) vacct NaR:d w/v
Co

dition of
- Phosphate disodic and monopotassw 0.02M isotonic buffer (pH 7.8) : 85.75% v/v

Ojﬂ
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animal; the route of immunization; anount of antigen
avai | abl e per dose; and the like. For initial v

wa@ewsnet4son, the period will generally b e | onper/usivas1024027
a week and preferably will b e between about two to

-s&h&mtmefrduv&hmeel@moﬁ@fsa@?q% Rwaker vacci nated aniswlwy a
boost er vacci nati on ore or duri ng pregnanc

b oMb TEPTGLERLE (S SO e poBUap SN ] Oifh e sce SaR were

ln&o&y&atlh Qfle Bl Hhagnt ?les@ﬁoﬁél adfddN E10 DF) TWEGE BO®) was not
onposition using a needl efree injector such

mmv@q it the paraffipi qilet 4 2P% @évIrie)utieq pf Teendi0f was eliemryd in the same
buffg' agjt cC(faccQé eﬂ)?@ nertcrl;é‘)ln éfﬁﬂspnat@ [4R88c Andl nRIndhtAGK (?dﬁl\ll lisotonic
n e art is a e to st the specifications o
bufﬁtre(pHrﬂ Bct divay meeqmthleldtevactsras racyeseryative fngcis ok e@@nml for the
emﬁglhhe species of the aninmal to be vaccinated; the age
na wei ght of the aninmal, and the |ike wi t hout undue
ex p@fhemhet @tamm stbppedntbe embbisth rebarigedfo i eilpm-matentemulsion. The
eyt BPsrd 5 SR A0bEal s BRI Rt hisong g emulsion
wadh ple-aniulg@onid sditaiinga §0%6 ofleityphbse. t he i nventi on. For

I di h '
seTLE SRS e AT BRI o

machBpahskier eaM isstoiclibweei pHr 08 wigs ihmnnagenaciaadigated Mycoplasma

conpri sing an i nact s PCV2 V|r 0 | tg.on. .
h e 4 HITRROR e &1 f"X‘Z?dslg}"P%eﬁs AeBeogs ) gt bre-emulsion as
prépeicl abhR ffr@irstdpSiBasi ddoRd 36 m@uesﬁpsﬂeumgy meding halk uﬂu volime of the
but not Ilimted to, inactivated Rﬁ@and SIV, In bar for 1
aqyees Phasy %4 at the fameemRerayrs and X E}b dRBHme 3 magnefig bar for

mlﬁﬁ{gppﬁhltshgﬁbtaﬂt BéhcehtREbR irtAS ESET@Nulki6n A8, '7'5%t(ﬁfv¢d _
between the birth and the slaughterin

of a n
par ¥ erepared BereiRebp Tap srAcings 31 stablp r as%a% SYSYBF gtasgg
pr ef)@l'h? Bhey sdaged %Eﬁatﬁpnoﬂgtha@ Jiier 3RRA%on3 Rakl ¥ obBinedUR . described
nore preferably between about 15 and about 30 days of
belye. The vacci ne may be administered al so in presence

T§¥?%§§apxisting anti bodi es. The invention further

to nethods to treat a host, e.g., an aninmal, _
confihe $57g madsidniissindd (W gmulsiontsentaiing 33°p R iy phpeeall he oily

phase%?(? mli)I C%Qtar%cﬁar %@é@g v Sgi?leS(j@] D b rﬁnﬂveen685® 10.2%

one 1'nmuhogen se ecte rom t
w/gr mqoacpmmm p}tasen@l bf20pnbtcentams phospbase idisedic andhm dpopitessic 0.02M

1s§?ﬂl? E%ge{ﬁgH %59%4 3 i Cu{r&% gp/sm(%#rof(’s%eﬁv & Lutrol F127®

d’'in par or cyto I nes
0. 76 9ev.plTat aqeeu plead #2 ¢IRf0si)tis constitord \mh ths @iospbate disodic and

PRGBS0V BoREh SHRERST S "y hoR Pl s i

subfudtidi eénceitiatibe th the T87 khiilsion igprisss wly. a f irst vi aI
containing an ingredi ent such as an i nmunogen or

T utical conposition and, in a second vial, an

enmulhk ass r%ﬂﬂm&@ @cunotbﬂv@ ehm@lstdﬂ&:oﬁlﬁﬁa&%rﬁo% oY embtlp phas€h&he oily

I mmunogen may he in a 0 a dri 0
phape (1A0 ad roatransdprgeli &7 %l\?s})&é(s l?ain%é {183("6?’/ N anq‘%é“ 5868256 wiv
Tlllena\ﬁﬁwuk BRasiigh |(16(DQM\() béntditg pHosphattanodiclad mdyiopassiof0.d2Meisotonic

l ow ng non-1im
buffer (pH 7. 8)998 5% viv, Thlomegsal® 1% in water 1.0% v/v and Lutrol F127® 0.5% wl/v,
optionally containing immunogens. Final surfactant concentration in the TS8 emulsion is

4.25% wiv.

21



exanpl es. Exanple 1: Enmul sion Manufacturing Method The
emul sion is produced in two steps as described as

wo odosooEs2 First Step @ A high shear rotor-stateeT/US2004/024027
Silverson enulsifier (LART type with a disintegrating
meaguiidhh a diameter of 10 mm) was used to produce the
formul'ations. To produce an emul sion, one vol une of
oi | y Thmbs%e walsionrisp 80/ Me gmulsions onigining 19%eo { an @it pbise. The oily
PRI QPP mDN@Gid IMart DES A 66019y D%@%%@?% adeH, Lfa M:]z?tone 650®

oi | y phase under agitation, m (rotation
2338 tvéz) Ther aqueetsmbese. #1THA0 I“%‘H eQntaing glpg@l@tq/@godlc and monopotassic
t b
ORPRBIES L Wl (bggfm@?%?% ‘g‘vlan?n HIRCAHHTD [slfgg/@ %QE%L{e'ggs phase #2
Wah prepangd Smtb n’rOO\@sl of, phespbate disedi¢ hndemrohapiotassic FHZM: ingofiSbuffer pH

o :

7%%&:1}%;& co[ﬁtllgigrr?% %?{man%gonoopﬂe }Q{f‘ﬁf t?%BIe éng.\g%?r} Y% &1%&%0 Fthe 400

mi/of the-aq8oub phaae #2 td ditaathe TS2EnOE)jon( TRigd surBfs(an) Joncentration in the
0 ffin oil (Marcol 82(r)) : 88%v/v,

Tige%“%w“‘ %%%/P#19( 120 m): - 20% (w v) sol ution of

sor bi t an non@xheple: (Rerainationws éie IBOGE Jnversichl . 25% W v

- Phosphat e di SOdI,I% and mn@mggssi c 0.02M i sotonic

buffer (pH 7.8) BIPFEYAIS) AP SR ur ot hi ol at e

(Thi ooeilsefl (he) TSEL YmuBionaivey placdd bft6 \&/ Mlassotube tiiha water-bath at a

m)nool eat.e p 8 and sorbitan trioleate (20
es’é(dP§‘jt fﬁ?e%ﬁnﬁsmﬁ et Aeviiiel Bpmpgguegus ?wg‘sl)on The
t@ﬂﬁeﬁitﬁr@ fin PRNQELBAR Wad brédrssivdlVaRdieBEH, [Ohand¥3Sin I emulsion were

mscible in the paraffin oil. A 20% (w v)_ solution of

VIRIBNOBETFY (hasmylsupdicsams fve preamicH fffﬁfd@r»‘ t, ghe; pggration of the

VERGEbRGN JilrphBedRhE suriabBe)P RIS RS lsdélﬁ%ieﬁsm the break down of
nonopot assic 0. 02M i sotoni c buffer

thfepBypigR hThs srperbrs 2 whigh fhis chprestis \Péseavﬁﬂl) iss‘h‘ﬁ é’tlT Value of the

ARRRAL IR} thfeol“SGth‘nﬁxlsf?(SHJ kiRl @ wa\é\h@ﬂls’é@ SviAg thaPhOfbr the TS7 emulsion
st opped, the emul sion changed to an oil-in-water

wesdf4P%h. The enul sion was pl aced in a col d chamber at

5C for at le H&nul si on

was a pre-emu S|m3)rl1@§%l'?cof’ lr?lgmna ﬁ%@gf &@&gﬁ vp&ﬁase

Second St ep; Th@omusbmamﬁstermomﬁhpﬂmgared with

120m | of phosphate disodic and nonopotassic 0.02M

i sotonic buffer pH 7.8 with inmmnogens (inactivated

M/CO 31-‘,::‘ gl aing dbetimndsothe a(eccummmpgatmn wzs foGwalzted containing the TS6

B‘l smn <d?pelred’jl $ c%scfn% eéj)&amsf r azmd 1naci%v§te? M n}#lgstmoqglgopneumomae
BQ1|4u§tﬁ¢h Kotagt | Mg eha IAhheInytolPamrofmmzhel 1987, 138:693-705) at a
concentration of 8.7 logl0 CCU (color changing unit) per ml of vaccine. Twenty-two (22)

piglets, three weeks old and having maternal antibodies (born from sows seropositive for
Mycoplasma hyopneumoniae) were randomly allocated into two groups. One group of ten
(10) piglets was vaccinated on day 0 with 2 ml of the vaccine composition by intramuscular
injection, while the control group of twelve (12) piglets was not vaccinated.

At selected intervals during the experiment (days 0, 27, 42, and 56), nasal swabs were
taken from piglets in both groups and anti-BQ14 secretory antibodies determined by ELISA.
At day 27, piglets were bled and peripheral blood mononuclear cells (PBMN) o btained to
determine IFNy levels in the peripheral blood. At day 28, all piglets were challenged
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aqueous phase #2 at the sanme tenperature, and m xed by

the rotation of a magnetic bar for 1 mnute. Final
wa@wosmet4ent concentration in the TS6 enul si on MeEFUL2065054027

(wv). As prepared herein, the TS6 vaccines are stable

intrPfas@tly WRASE s@MMfonY EHiaidthg aﬁarokﬁiaféﬂz 618€108FNECU/mI of Mycoplasma
prepar atl on net hod, other emul sions can be obtained as

h)@ewmon@a NefiSg itraimr Sstradfyisplated fropha stPks pigip PEmRisk and; cyjtivated as
We@fﬂg'lédb@éah%n@%%hﬂw&g $3%e0n.fo fﬁl?nzogbzy pJ@@Sﬁs 1’5@@1605) with
ase (120 ni) contains Marcol % Vv/v,
a@pcmn@glc/ rS)m11 bgog epplicd frceatipnaestrilg The yhaﬂm@%wqpea% &4 hours later.
) { I
PSR SERPAE ol gy e Rt gl oA SRl vgs%o;&%@a;ed v
esimating thie cméacs ate(ar fexissed ineeresntage 50th¢ Molad@bemyrfm) of the lesion
T S
SR e e B SRR BN SRd
nonopot assi ¢ O 02M i sotoni c buffer (pH 7.8),

SRBii ChEF MRSl RE° 77 ermu SFOR 15 4. 200w v. 158

ogmul si on The TS8 emul sion is|an OGAV enul si on
|n| ng RﬂO/nnf ahn nlly hh"ca Tha rnlu phg a (160

TUAI O \-I-\J\J

%% contains Marcol 82(r) 92d6lv/v, Span 85(r) 1.8% w v

2886, Bri] 96(r) 6. 2% W v. The[aqueous phase #1 (160 nl)

cont ai ns phosphate disodic and nonopotassic 0. -02M
51-d8%oni ¢ buffer (pH 7. 8) 98. 8% v/ v, Thionersal (r) 1%

[ywater 0% v/ v and tutTtol [RI27(T) 0. 5% WV,
optionally contai ning i munodens. Final surfactant

concentratlon in the TS8 errulsi on is 4. 25%vv/v TS9

on _The .T
Ao{;‘?{] ggclhoreh afai 6@}0 g%?cf" gﬁ a§d1 the ﬁgcggs qée\aﬁg i%m ngldﬁ?l lgle)es of each
hn‘ig)reﬁmiﬁgahlﬁSnaMBlimmlsco&Q;(dr)mlﬁﬁP/bf\ﬂBv Span 40( ry 17.2%
w v and Arlatone 650(r) 22.8% w v. The aqueous phase #

1 (120 m) contains phosphate di sodi c and nonopot assi c

0. OZNbdu&QtRi)g!;i vachidtEewitl fHd TR68)acGrie ﬁ)%MAtVorB&xﬂimTMGIStrong cellular
20(r) 5%

The
st i S U SRR s B CRE G by e
nbSB8Ert spoth Wédr&ing FIFNZ fidm Q0T Ppatiphgral Blbbalnﬂjnﬁglclear cells (PBMN)
I mmunogens. 100m of the pre-emulsion was diluted w
Pigsdronpde ivccampted igroupgieraged 15&&1%%8 (gtandasd deytiafion 2ohes CPS@afed to 11
&maqaﬁmau&{ iroHE | it ahlccQRRgRt rati on in the TS9
emul sion Is 4.25% wv. Exanple 2: Determ nation of the
Phase | nversion Tenperature (PIT) of an emnul sion

Groups Number of spots for 5x10° PBMNCs
TS6 vaccine composition 139 (25)
Untreated Controls 11 (5)

Levels of anti-BQ14 secretory antibodies in vaccinates and controls are summarized in
the following table, with results showing that vaccinated pigs had significantly higher levels

of secretory antibodies two to three weeks after challenge, as compared to untreated controls:
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10 mM of the TS6 enul sion was placed into a glass tube

in a water-bath at a tenperature of about 25C. The TS6
we@eussoan was a white honogeneous enul si on. ThECT/US2004/024027

tenperature in the water bath was progressively

obsor JedrPaLr e DR T RLABNT TOMIEN o aue

to the gration offphhe yelTow bpgyn oi Iy phapggto the
Gsmrpﬁacg)?9 This change is charactjeristic of the break

down ditbafore enul si qbeforecchablamgen hdur dayst afiterg 28t hidays  after

For. CHRRRER] ) ST ot 10 o7 d ety CllepR e

T8 T Ton.obe olded emlbsnon owas 44-420C+ olosanpl 60364 +0.043
Mycopllasnma hyopneunoni ae Vaccine Conpositionland

Cietotr gl0dGoUs).@Hal | §RPR1 kWi al §0AAHNPRROdS |0.07he 0.011

\lqr\r\l ceomnnact t wna foarml atlad Aot o8 o o d hao TCO
Aw

T L, COTTPoOoT |.| UI waS ol roarat cod oot ar 1 it l. T TOoU

enul si on, prepared as described in Exanple 1, and

inactivated Mycopl asma hyopneunoni ae, BQL4 strain

(Kobisch M et al.. Ann. Inst. Pasteur |, 1987, ..

138:-giptering powto ighsh deARimals; varripedgvih F@T%O&e&ne composition
Xl B aveRRB irddOscbiRi df)2. Per . 9imeéh v @&rﬁlaﬂledevfﬁ‘ﬁﬁﬁbtaé do\ﬂ@ared to the
(22? piglets, three weeks ol d and having nate

ungreefed GentEols VibRhaveragr e weors af 6 d4i4 |- thqS%FeSWégBW asirgificant

reAYQRASH IR (% 13fhs MR TR ﬁ?&%%ﬁa‘ied&hk%@b%&de RbMpbsibn as compared to
gr oups. e group of ten (10) piglets was vaccinated
ﬂv@mnwymerewqmrofz of the vaccine conposition by
i ntranmuscul ar injection, while the control group of

twel ve (12) piglets was not vaccinated. At sel ected
interval s durl @ampée Eyuationeef protegijen againsy 42 and

56), nasal h lﬂ
gr oups and a é&ﬁﬁg’ crgglg?{?gglre]‘tal(gh%%c 3 rm ned
by ELI SA. At day 27, piglets were bled and perl pher al

:JlFOI I;@P%Pla OIS nalfllﬁl ﬁ%ﬁlo&sel’llhg’ra&? ElaY:%gf g C%étgl eﬂreggxg/qustg ?)[cgiw:?tﬁ maternal

amib@kiiet $bom fenc batd tagweke raeroansm\aal foy Miicoplagnda Gyopnéwproniae) were

n X|rratel 6Iog|o CCU m of
?9@8’8 12 ?-ngﬁ%ﬁ‘%%%ﬁ? Oévéc strain (strain isolated
f r onGeoupilgk2 pights) meﬁammd(edandammhhmuauhdroasa whatag 0i iR ml of
by Kobi sch and Frj bl%r ﬁe é Tech. Of Int. Epiz.
ﬂf@’%cmequs’mpfg%@‘?f in*aBpEcki mately 5 nL being
appl Gegpql :Bpigtétsr)l %fewabcmaft'dfmorcdaa lol tsrigtearivasulacipleetiamdvifvi2 ml of
hours | ater gs were sacrijficed, and. | ungs coll ected

agtbmﬁl@tﬂaéA@yopl%awd’y%v'é%"%%ma%?www&d by estimating

the gHubdAe4 BipRE) b@¥dW B 8HRAcihitedenaeR! age of the whol e
| obe surface) of the lesion for each of .the s

Péml&]ﬁtﬁ aete 1pt§g@§allygeg}e§gedvg@r\xé¢elé%%ffe§ ﬁeg:amégoq%ﬁt}r gwgt 5 ml/per nostril
o§lzlr1\t[ﬂf9ﬁla9£a B Ride BEPIRO cRATenpPRISTH RBgIJCTU/mI) as described

above. The challenge was repeated 24 hours later. Blood was collected from all groups and
peripheral blood mononuclear cells (PBMN) obtained to determine IFNy levels as described
above. Anti-BQ14 IgA and IgGl serum antibodies were determined on Day 138 for each
group. Following necropsy, lung scores (mean * standard deviation) were calculated as

described in Example 3 above.
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1-25% 1 26-50% 2 51-75% 3 >75% 4 A total score was

cal cul ated by adding the scores obtained for the

wo pdswodenl | obes of each lung, resulting in aPOBEKSIVNN24027
score per animal of 28. Results : Pigs vaccinated with
t he pEfitsV aCFirARg B@&W'F?guw@ ﬁgiatsm&@ &réupSt W&%hated with the TS6
cel 'uTar response, and one that was significantly

vali¢igh spmperient Aemensttted jan greiage g eroASt Pt &dO- lyatwglsmally
%Tffg%gf re@fctidR q’lto%l e Qﬁr?%t éc&g Jf %%etg V%n@éh %thaﬁp e5hmBRIafVaccine

nononucl ear cel . Pigs fromt
(4\ﬂab@il}mttmrgmu}9teé\¢em@%® 1]_+3@8)s pots (standard

deV| [ tyi -

31l P Ba S (£ SRR Do) Y SRAOR SPLiRpOT cRCutating

armpochss ih eqrutB b B tedENCeac T SBUp qe Bian &3 Cuprpuningnizsd ag fpdlows:

(25) Untreated Controls 11 (5) Levels of anti-BQl4

secretory antibodies in vaccinates and controls ar
sUMMarGggs | Nt NeARGUBQAWIRG (tiRkB) €, WiAdt-BRaYiIEA
howi ng that vagcinated pigs hadl|significantly higher
evelTS6ohceiecr ef ory m&b@m es two to 0hbed.Aeeks

S
at f er r‘hal I onﬂo Pa¥ral nt r Aant ~d
C

uu C Ul LT L,Ul I.U rmorcat Tu

Jﬁ?m@FTQaNRCFmBJM se%?de:i(bpy ant i|bodi e§-%¥&ft% cal
ETTST L J)va UesS) gz oo & erore
Jefor%on!(t:ﬁgl | enge (1%&5/3 after |(28 dgygsrao;(?ler
vaccl nation) test) challenge test) challenge test) TS6
0026+00010033 0..002.0.201 0.Q89 0,26 0..043.
Cont T BovBERbIe GUOIRE G /GRS b1l e g Tegisgon) in
nin€t bt spdeef &1 54100 pétphedaP blob@htloBorucleantdiB| (BBVBDCdetrdtinl gamma-
with the TS6 vaccl ne cor&gmh on exhi bit an average
lﬂtﬁt!if@gms(@é‘ﬂé“bﬂle peripherpl @0‘{ standard devi ation) as

pargd—to therurntT ed—contTof N lgge
Iung s@[ﬁ‘g’sof 718 + "% 1. Tweseﬁlgglults sh@vﬁ'ga
SN deCANnd COUCT T Ogidp TUNG T €5 oS Tof thg i gs

vacci nate W th|the vaccine tonposTtion hs conpar to
t heompméret vavaired contsrets. . |Exarfpté 4: purabidn of

prot ection _agaimst L e hvobhedhbhiae

g a—Mycoplag ¥
het er ocfengolss chal | endet 3 7+ 11 + 8*

*if a piglet expressing an abnormally high number of spots (109)
is excluded, the mean of the control group is 4=+1.

~

As expected when using an inactivated vaccine, the frequency of anti-BQ14 IFNy
secreting T-cells detectable at day 138 post-vaccination was much lower than at day 28.
Interestingly, most of the pigs vaccinated with TS6 were still positive at day 138 suggesting
that the cellular response w as maintained in this group. The frequency of anti-BQ14 IFNy
secreting T-cells circulating at day 152 (13 days post challenge) was very different between
the three groups. The group vaccinated with TS6 developed a very high cellular response as
opposed to the other groups. This result suggests that the challenge efficiently recalls the

immune memory induced by the TS6 vaccine.
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Materi al s and Met hods ;
t hree-weeks old with maternal
W@ owWs/0vdaed were seropositive for

Thirty-eight (38) piglets,
anti bodi es (born from
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Al EhifARE Bl tvateIPCV-2 (imp1010
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streamcit 6 8t1pol® GETho pdyclgse @amrrapsérgrmbt Thq cagfrobgroup of 5 piglets was

s‘ V6acc§natlon for

eggﬁéove

heBSea

hec

K

LEPEN peldets, 02 B¥nonths old,
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grouy
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ndge Bhgtraed
to de ermne |

Bhopd,

apae

GhiSlar a1 h

as descri

sl,gmﬁbanBQimP(EgR @RE2 hrgﬁbd)sespwmea"mm B o ednywefter vaccination:
determ ned on Day 138 for each group. Foll ow ng

%afa&éplgg%bes.howed a

necropsy, lung scores (nean standard deviation) were
cabrupat efE1asA @egn)| bethoi n [Exappl e [3 ahdve [Redualits{ D28
Referringfnow to Fipure 2, |piglets|from Gqup 1

Vigdebinited €f WiNI&unt he| TSeor/acici esacorfposisoi o 3.45 3.88
denonstrafjed an avefage lung score|of 0.4 0.9, a

stati sticakiddesiafbt [ 1 c0d rjeducdd or f oM t he bigag 0.37
score of piglets vagcinated with the comrerfci al

v 0 I—or 1 ngreq gpontr ool 6L 1.27
S%h?rb‘l?‘he avel\g‘gaéle r asuT'?(g ( tﬁgwstandgrdg) dqvi afoioon of
anti-BQL4 #gﬁde@ﬁgo‘}];G 0.66 T cul & dgng |antyiggodijes gigy Sér upng
col l ected|Trom each|group onh Day 138 are symmari zed as
foHoews—&oups—ARrti—BSHA1+ oGt ter)y—Anti—=BOta—1g

"TS6 vaccine 4.38 0.14 0.56 0.06 Commerci al vacci ne
3.09 0.1 Ex4npl@ 60Ptbtectiontapaihst cRalledge Blicksd by @PCV-201

The follow ng table symar,i eresults
the standard de{A°5\"¢3 wvﬂﬁmﬁbép QXS‘BB % or 5x10%(3

peri pherials Mdoniivanosixedre are) cSHA glg(eﬁbsM\b chgs: rom,i\mge randomly

ST DS 1. (LN LG Bt OPeLal, B 0t B e by

SRR BERArahje¥RGCoHNayR 0 end321 Wit Zlml of the vaccine containing inactivated
PCV-2 (imp1010 strain) at 7.55 logl0 CCIDs, per dose (vaccinated group), while the control

group of 8 piglets was not vaccinated. All the piglets were intranasally challenged on day 35
with PCV-2 Imp1011-48285 s train (deposited at the ECACC, under the accession number
V98011608) containing about 5.5 logl0 CCIDso per ml with approximately 5 mL being
applied to each nostril. Both ELISA and seroneutralization (SN) studies were performed and

clinical scores determined for each piglet as follows:
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days 30 and 63 show vaccinated piglets with higher levels than those seen in the untreated

controls. The table below summarizes PCV-2 virus isolation results from fecal swabs and

ganglionic tissue as well as shows average clinical and lesion scores from vaccinates and

control groups. Results show higher levels of both circulating antibodies and SN titers in

vaccinates as compared to controls. Clinical scores and lung lesions are significantly reduced

in the vaccinated piglets as well. The evolution of the clinical score after challenge is shown

in Figure 3.
Groups vaccinates controls
Serology ELISA at D30 (logl10) 4.1+/-0.70 2.8 +/- 0.50
Serology ELISA at D63 (logl0) 5.2 +/-0.28 3.4 +/- 0.67
Serology SN at D30 (log10) 34+/-0.25 1.6 +/- 0.23
Serology SN at D63 (log10) 3.7 +/-0.31 2.2 +/-0.53
PCV-2 in feces (% of positives) 40 61
PCV-2 in mediastinal ganglions (% of positives) 25 100
Clinical score 14 31
Lesion score 9.8 18.8
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swabs _and . . : .
vaccine. Tﬁle antigen content of the vaccine was set at 2.1 log 10 antigen Units per dose.

Based on this content, the activity of the vaccine determined through the quantification of the
active ingredient in the final product by an ELISA method was arbitrarily set at a minimum of

100 ELISA Units per dose.

Vaccination protocol: To test the efficacy of the vaccine composition under field conditions,

a farm was chosen which typically exhibits e ndemic outbreaks of postweaning multisytemic
wasting syndrome '(PMWS) caused by PCV-2 infection in piglets. Sows were divided into two
groups with vaccinates receiving one intramuscular injection (2 ml dose) of the TS6 adjuvanted
PCV-2 inactivated vaccine two to three weeks before farrowing. The second group was not
vaccinated and served as a control. The sows were allowed to farrow and piglets from
vaccinated sows (n = 889) and control sows (n = 713) were monitored for mortality up to age of
slaughter.

Results: Figure 4 shows a graph depicting the percentages of PMWS cases in piglets up to the
time of slaughter. As can be seen from the graph, there was a 75% reduction in the number of
cases of PMWS in piglets born to vaccinated sows as compared to the number of cases in piglets
from unvaccinated controls. These results show a significant decrease in the clinical disease
associated with PCV-2 infection and demonstrate the feasibility of vaccinating sows shortly
before farrowing with a TS6 adjuvanted inactivated PCV2 vaccine to prevent the mortality and
morbidity associated with PCV?2 infection in piglets. These results further demonstrate that a
significant reduction of PMWS among piglets in actual field conditions can be achieved using

only one dose of a vaccine composition according to the present invention.
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Challenge Protocol: All calves were challenged on day 20 by intra-tracheal

administration of a 30 ml challenge containing about 9.2 log10 CFU/ml (colony forming unit
per milliliter) of Mannheimia haemolytica Al strain. The challenge was repeated 24 hours
later. From the day of challenge to the end of the study, all calves were examined daily for
general clinical signs including respiratory distress. Signs monitored included general

condition, anorexia, rectal temperature, nasal discharge, cough, respiratory rate, and dyspnea.
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Results of challenge: Global clinical scores for each group, presented in the following

table, showed that the vaccinated group demonstrated a significant reduction in global clinical

scores as compared to untreated controls (p=0.046, ANOVA).

33




Std deviation 0.00 0.65 0.90 0.84 0.26 Control Mean <
0.78 < 0.78 < 0.78 < 0.78 1.39 Standard devi ation 0. 00
WO®2@8/0m46D 0. 00 1.00 Chal |l enge Protocol : Al pelt/vue®04/024027
were chal |l enged on day 20 by intra-trachea

adni ni stration ¢2g [3B21 DEPFD28MI524C PS80 BPPT
9.2 logl0 CFU (cqlony form ng unithean1lll$?f bym““md

of Mannhei m a haenoljytica Al [strdin. [The ¢hal llenge| swas

\fa%aﬁﬁEcPC Nf{é‘annou 9.0 AT | 67T FEY 85 ¢ioa tEnge h.tr
the end jof the Jtudy, al | caljves |were| exam ned dai

for general clinical| sighs including respiratdry

di stres it et—netudad—ogenetad "uu 5h
anorexiqﬁnﬁg%?ZI ﬁ ﬁgﬁat%?e,bﬁgs;T§ U8had e, C%ubﬁ?
respi r at|cleyiatiat ¢, and dy:pneﬁ.G gbal bllnﬂcal Scor es

alt hna lf Al f orlyd

eI SO N KM DAY r"a'apaamgmgﬁﬁ
112

score = (partlal score c coefificilent)f{! 4

Coef fi cilent sral lconditi-omn Norinal

| ssi n
Prostratiwwdyﬁ 58 d by P S Re8dcd Oshol &1 40,83 &lgh4Ro
I nt ense,| ddéakon req%ent X | occagional Nasal discharge
No—Serous Mico- Jnuu ent X2 Respirlatory rafle <35/ ni

35 50/ mn >50/n1n x3 Rect al tenperature <39.5C
39. 54t 4inedts ﬁﬂi@ s&@uxﬁbé)ﬂ E)Ot'he @ﬁﬁgngéqbﬁ?e'n%d Wie 66%)( r’?ﬁﬁﬂe of their

i ndividual daily clinical score was appl
lingh gffectadh here b e stafisieprtendorey (pnO @%roé émcazg@d)anmssto have fewer

llglgﬁgn%ﬁgftﬁén%%qn Y cohftht rgr&ﬂ{ p}{u 5dr ¢ a #lbr?all]s]‘e&lr ép qugvmg more

| Lun | esi on score Sur ace O
tizen|aghied gﬁthﬁlaélmgs)ﬁff@ml wisGV 0 0% for tﬂf-O@Cmnt_tRl\@ndVWliHT @0%) for the

1 a 1mtane ﬁgnlge? !oia%ﬂlﬁnglg E@w% mpﬁétnarn a ﬁ'lt%'d aheér lungs a%fected was

erig Cranli a
S@nﬁmamly lb*@d:]‘e(pﬂ) @3/ Fisoherts I’EelacngktI orrmﬂled} inaherchatinkted group. Results

h 05 f he | ef
of 1 hrlg sy ICorts SRSy AT iy BP o l-opn” ' o'

74.8* 64.5*
10.6 7.0
10.1 78.6*
Individual percentage | 10.5 Individual percentage | 63.1*
of lung lesions in 66.4* of lung lesions in|44.7
vaccinates 6.2 controls 60.9
6.9 48.2
329 0.8
254 59.5%*
8.0 329
Mean +/- std 25.2+/-25.5 Mean +/- std 46.0 +/- 25.5
deviation deviation

* animals that succumbed to the challenge
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0.32 for the left caudal |obe, and 0.04 for the azygos

| obe. Results of challenge : dobal clinical scores

wo evoseamabz gr oup, presented in the foll ow ng t abtBUS2004/024027
showed that the vacci nated group denonstrated a

si gnirhare aes arlighly sigoiicant (groBR) aod istipngatorstatios YRED.86) between

R T e

ekkihited0 a0 slighy lgypertigendia0 fellodyitg O/a&u@a.tlﬁn 4 nG @hean ganatalO reéhction to

8CC nag gw% go %‘vgd %tr?) glogal reaézu%nsSwegg 4b gg?crgvg%crlgatlaxwebut rapidly
r@lubedtoB QerP abeeBtableSifs. a?ldlhlgﬁlﬁztenkl ledions nve@é bbsenicdak fedrb@ly. These

LR e S e

t endEhcaesilpod Ilﬁﬁéxpeflm\iﬂp showarigertlatiothniad Svdrz(ge etiviieall C¥$ and lung
Iung | esi ons .t f ose in the, control %ﬂﬁi The
ﬁtﬂ%sé?re%yvelgrﬁl n{% Fe a?eéldb Vﬁ%W}altFé aﬁﬁpl@ %pnfrﬁ]sf gemonstrate
tit atsihglerinjbatiog Sf elelMeeirpeinnbBacdlocd VRUhe h@tvdnQ with LF2 emulsion
vacci nates and 7/ 10 (70% for the control animls. The

PRRIFASRAIG caly 7y against ‘?MG’F%@’”%P@”P%W shalleged of their

| u ngHa‘ﬂflé 216§ @dcbra iS HEMI prefedBY bMbdddNBts EMFOp@@nt invention, it is to
Fi scher's Exact Test, one tailed) in the vaccinated

bgrpdesstopsh gt fhe igventing defined bye i Gifors Brragiaphisds not to be limited to
pﬁiﬂl@ﬁ‘l&{ ﬂ&ﬁﬁ. sefdrif8n fred Audk Qeschifiineis rZéJnilgap %n@vanlgmﬁ thereof are
7.0 10,1 78.6*_ Individual percentage g Individ
Pﬁ@ﬂ&%ﬂtﬂ&g'éd%rtm from the, priri| asspapa §f the PEsen invghtiqny ng

| esions in 44.7 vaccinates 6.2 controls 60.9 6.9 48.2

32.9 0.8 25.4 59.5* 8.0 32.9 Mean +/- std 25.2 +/-

25.5 Mean +/- std 46.0 +/- 25.5
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devi ation deviation * animals that succunbed to the
chal | engeThere was a highly significant (p<0.001) and
wa@oosngp4enrrel ati on (R2=0. 86) between gl obal cPCTIUSEN4/024027
scores and the percentage of |lung |esions. Although
WP;tlif Vidftdagt ed ani mal s exhibited a slight hypertherm a
ol  om ng vaccination, no other general_reaction to .
vhc @i 1vagoinsn CIROSHIPS e pRRIISINGt AR rigicrtakia| oif-Bawateio4Q/ Wi regulsion,
Obs%%ﬁrﬁjsi ter vaccination, but rapidly reduced to a
very acceptabl e size and significant |esions were
obser (9d anhquseey opsipn catitainiag pideast ons IHEWDPESDF at e t he
safety..of t.he vaccine adjuvanted with the LF2
emul si(gﬁ.ansllﬁegalroglgul ts of this experinent, show ng that
bot h t(iip aneriage lipbphiliccatfagantr es and | ung | esi on
scores,. were si.gnificantly re di 1.3 cgina ol o
compard € Geaavr dpaRR o HERHERC gt ACSIERChRoftic-pophit
i Nj ect i ovalafce (HEBMahriteiwdena 1hareids); gyud ca vacci ne
adjuvanted with LE2 enul si.on ot ect ave cal s
agai n >%1“‘R?awm?e‘}ym°£ﬁﬁ?§éh&§?°§ﬁ“% Y "@rY&é‘?P%ﬁEéﬁ%&‘“‘“’ balance
t hus desg@iiB)ediuk betdetnd bndorlef erred enbodi nents of the
present invention, it is to be understood that the
i nvention defined by the above paragraphs is not to be
| b NMiThe dorhosRRk o Elinal, wiRkdh He hs@tHE® héhionie Hyl®phibiowerfactant is
description as many g&far ent vari at@' ons t.hﬁer eof are . o ulsi
pos PresFTE 2 eGB! S¥RIEHE B YNty VagIsLt gpulsion
the (pjgsent invention Wiat is claimed is: 1. A vaccine
conposition conprising an injectable oil-in-water
(QAV) enul sion, conprising: (i) an aqueous sol ution
¢ gn{'l?e' é&nﬁgsif%n 4@B5h 200 Rerkil TR 1RERRagd bf the surfitafs & frédh bbout 4%
(irt1) a non-tonic lipophilic surfactant; (iv) a
non-tp aput 6KyrepightMeliime. sur f act ant having a hi gh
hydr ophi lic-1ipophilic balance (HLB) val ue between 13
and 40; and (v) a non-ionic hydrophilic surfactant ,
hdviThg cambesitidmyadcbaphill bertinglsple HleB pean-imicchydrgpiilic surfactant is
val ue_ het ween 10 ' it ' ion
wher BTSSR R e S B RS e R &Y P femisi
IS pwegent at a concentration of 0.1 to 1.5% expressed
as a weight by volunme of emulsion (wWv). 3. The
conposition of claim2, wherein the percentage of the
s fERtdnipssifich dfroliimab otitreothd wonalonia flipGghilic surfactant is present at a

}Nﬁ;gqotaw\a(ﬁiﬁt%%ﬁﬁf/bmla%‘%g)g}}g%I dlt ais?lgwes(?%hrt ﬁ%\?{’lg}ﬁ‘ blf é}ﬂﬁ&% [wrv).

6. The composition of claim 1, wherein the mineral oil is present at a concentration of

20% to 40% (V/v).

7. The composition of claim 1, wherein the emulsion has a phase inversion temperature

(PIT) of between 33 to 66 °C.

8. The composition of claim 1, wherein the low HLB non-ionic hydrophilic surfactant is
selected from the group consisting of ethoxylated fatty acid triesters of sorbitan,

ethoxylated fatty acid diesters of sorbitan, ethoxylated fatty acid monoesters of
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present at a concentration of 1%to 8% expressed as a

wei ght by volune of emulsion (wWv). 5. The conposition
w®booshai4er 1, wherein the non-ionic |ipophilic PCT/US2004/024027
surfactant is present at a concentration of 0.1%to

2. 59 r ' ethxpigbdl QtideBMb}188d castor oil and
(W\{grﬁ&%f aﬁﬁgﬁéﬁﬁnfsg}é???%’of c}?{ai mm?,y wher eiﬁythe .

m neerabinasiops therepk esent at a concentrati on of 20%to

40% (v/v). 7. The conposition of claim1l, wherein the

ermul si on has a phase inversion tenmperature (Pl T) of _
b2t ThreernPasition 66clai@ 8.8wheréin theoesss f s1id sthoxylatedfatfylacid ester is
wherein the | ow -4 oni d b f.

oSt G B B R I AR S AR taurate
f at ayd aeitdhationsethéresfs of sor bi tan, ethoxylated fatty

acid diesters of sorbitan, ethoxylated fatty acid

nonoest ers of sorbitan, ethoxylated fatty al cohol s,

el iyl dingdsifi@t d fyclaid tisw Bdréioxhd adreidnicd iophilio s rfastt is s elected

comhi nat i ons t her eof . Th 0 sit.ian.of ¢l aj .
whoPPinE FEVB T BB VLAY e ROy PRl oY 25 Py pennice
i s gel @pdxgthtddr iy tderl gutas pf anamidst irivgetbéxylatal ity acid esters of

pal mtate, stearate, J, sosiearate, laurate and ..
conﬁ?%ﬁ‘fi?’d?f%a'?tﬁwgbetd.fjatﬁ.y .CI%grsc(gr‘F&B‘E‘i% 204 cgmpmafions thereof.
wherein the non-ionic lipophilic surfactant is

selected fromthe group consisting of fatty acid.

o316 COPPEIDIAl SHIM f R 11 CUSAS e Y HRAAIR o sfected rom
et hexy! @Bnﬁfj Joﬂgiﬁ%ga%ifdo@%,e rpalfitatd] B B0Arele, ibdstearate, laurate and
et hoxylated fatty acid esters of mannide,

t et rcambinaionyitheredd fatty acid esters of manni de and

conbi nations thereof. 11. The conposition of claim 10,

wherein the ester of the fatty acid esters is selected )
f ndrAteremgesitign of shgn 4 Whegein thediighhlibB npariopiq hydgophilic surfactant is
steq[ 50 t i r | | ters of sorbitan,
herbh e PG BRR Gl UL B RSE Y Al Rtar o

hi glettdxPlated rfaityo aicohdhy dthopiiateil datsu pdidse marrionic blogk-gepobpner, and
fromthe grn%l{ﬁ)ergoqnsi sting of ethoxylated fatty acid
nonoSEPPEPEOB CoT bi t an, et hoxyl ated fatty al cohol s,

et hoxyl ated fatty aci ds, non-ionic bl ock-copol yner,

a nmbi nat i.ons reaqf,. T A ' .
S99 RECORORAEC ok T2 ool B8 DR OOk of 20 i
sel e@teedd fffoaiTihe hgoupr @ngistingna estaxpigted fsowitho mpnalperdte, ethoxylated

sorbi tan nonol aur.at e, .eth | at sQr.bi bit
monoiYEIRR ¢ BEROPA ’ﬁgexﬁﬂ%\(l’%%%(eéo%ﬁ% gn%r?g%%eg CAr ‘g?%x,ylated sorbital
et hoxyilar, ardinbaatisniesdotat e, and conbi nati ons

t her eof .

14. The composition of claim 1, wherein the mineral oil is selected from the group
consisting of paraffin oil, squalane, pristane, polyisobutene oil, hydrogenated
polyisobutene oil, polydecene oil, polyisoprene oil, polyisopropene oil and,

combinations thereof.

15. The composition of claim 1 which comprises a paraffin oil, a sorbitan fatty acid

monoester as a non-ionic lipophilic surfactant, an ethoxylated fatty acid triester of
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14. The conposition of claim1, wherein the m neral

oil is selected fromthe group consisting of paraffin
w®2dos/oegem| ane, pristane, polyi sobutene oil, PCT/US2004/024027
hydrogenat ed pol yi sobutene oil, polydecene oil

POl YiHiRR" &Ng 19¢v| HLBOAJLiSRIP fl@ﬂ&ifibﬁlhel durfaéifint mnblmtlbﬂasolock-
t hereof. 15. he conposition of claim1l which

conpapolyest as apIHBlaHFBWOBTW’mC hydsephiicrsurfadtantt y aci d

nonoester as a non-ionic |ipophilic surfactant, an

et hoxyl ated fatty acid triester ofsorbitan as a | ow

HL6B The permpasition 9 dlasp A Si Weerein theserbiar fapccld menpeptemis @ sorbitan

bl ogKcOROLY F@ 6etl'ﬂ>$% el e b8 o ?%bl@anhygﬁ ORIt trioleate of

sur f'actant . e conposition of claim15, whierein

t he s@bitdni 4ndnthé abn-joncbldckronpobystees # pobyoxystityleng/polyoxypropylene
nmonog | eat et hoxyl ated fatty acid triester of

sorB? @Q thoxyl ated trioleate of sorbitan and

t he non- |on|c block copolynmer is a

Egji )éée%g g)gle/ %H'Xg?y@iq (p 1¥ ll%g:%ra\?\ﬁlleérﬁgﬁr r% Prg':at gg%\%entratlon of

0i | 10% tprEBERE thatsorammmtemns praseofatm%cteotram%p/f 0,2% to 1.5%

the sorbitan 00l e resent at a concentr ol 0

of 0 SR hny BRRet R BURBBITRPE ¢ PSP RaRah Bfh Wsve wr
SOr Rhd @B POE-FUBREPRserttat fccOaRRAGT GRO. 130 tef. 5%% 0 5% w v

and the POE-POP is present at a concentration of 0.1%

to 0.5%W v. 18. The conposition of claim 16, wherein

the Tﬁ’i@ﬁ:%{)dsﬁwﬂ'df clafim D6 2SKdin @e pAr4THN 6 i prédehn adfoncentration of
29.3%v/Vv, the sorbitan monqol eate is pre

conaBrie 1 840 <oToNaD GORTAPITte i Bregio ok I BREHSR QTG W the

Of %%0%15@5‘ thiSleddd 88 Stbitd isPré&LMCAN Echbérdatiof oB34% W/wand the
PCE- POP is present at _a concentrat| on of 0.25%

vv/ v PQEQPG'B@S reesapics P eonsantEtioe PEQ- 22 Wsher ei n t he

i mmunogen is selected fromthe group consi sti ng of an

i nacti vated pat hogen, an attenuated pathogen,

s ubLiFtiet qomgpositicowhickamt 1, e&@r@géheonnm@@g@r 15 %?Pteéi from the group
plasm d or cpMi c t 30Qybunit, a
of (ﬂ(’ﬁ?l?%n% elrr%%{ﬁ‘%tq%e pa? %ngen 9tsten-sﬁglé g,c ed 1;0% tB lrl1be

gr oupconthiiminséxpregsiod vextor, and s plasmiskar cembinations thetrous |
protozoal parasite or conbinations thereof. 21. The
conposi tion of claim19, wherein the immnogen is an

| ACTHev edrasbsivion we. cla@. 191'hwhecrcmpbsmlathogpnofs gellegtedh fram the group
wherei n the inmmunoge s .an | Gl o)

ci r cOUFFUNE Ry P Sy f-"cqf\?af Wi fus: guﬁggltoﬁc%()iﬂ a%sgg i ¥ion’ bénanons
f c theteon 19, wherein the i mmunogen is a n inactivated

i nacti vated Mycopl asna hyopneunoni ae bacterium 24. A

met hod for inducing an imunol ogi cal response in an

ani)Mthe R@PbiEbn & dRdinlOg@Rerein the immunogen is an inactivated virus.

22. The composition of claim 21, wherein the immunogen is an inactivated porcine

circovirus type 2 (PCV-2) virus.

23. The composition o f ¢ laim 19, w herein the immunogen isan inactivated inactivated

Mycoplasma hyopneumoniae bacterium.
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conprising admnistering to said animal a vacci ne
conposition according to claim19. 25. A nethod

wa@ewsnai4ey to claim24, wherein the i Mmunogen PGT/US2004/024027

selected fromthe group consisting of an inactivated

PAL K&g&ﬂod i iRdubRB YatifehupsloBiof &8spofseSid idNinimal aigainst a pathogen
reconbl nant expression vector, and a plasmd

, 5 or,. :
conmbimgrisingrdmimgerigto syganimal peyapcpe SEPRAcePEing t clm 19-
25, wherein the imunogen is selected fromthe group

consisting of an inactivated M/copl asma hyopneumnni a
b2tt themithod acenrdingstetciajm 24dWHerpis g w&nwog%viSP‘a%m‘ng’a the group
(PCY5 2)siNd T 4S o' inﬁ&%fe@a 4tR8ken,! BRT ARhuated -pathoB®, h®dsubunit, a
according to claim 25, erein the vacci ne conposition

i s adoinbinsttexpdssio ectonendaplesmid gr prspbinatigns theiggk hod
according to claim24, wherein the animal is selected
fromthe group consisting of cattle, pigs, horses,

dog s\ metibs acohiingk@rdgimdic kbereiarbe tnmyrogen 1spglecte fom the group

met hod.of claim 27 rej S AL @b & inactivated d
i nt Fg?fffgl% Iogra n Haéﬂ\fateﬁ/‘ry}?ca%%ﬁrgﬁy O?IQD"wgrﬁksbﬁ%gut reous e

( SOpotcieatitorifus 1y 2 (FOE-2reirtroat combishtiinnii@eofuher ei n

t 976 P? r%g}h?xli ggcro%rllgotg ciaic’m gg,nw%e\{\éirg Hle Qa&ﬁl%%loﬁlpgﬁﬁoﬂ i0h&finffered as a

one-shot regimen.

28. A method according to claim 24, wherein the animal is selected from the group

consisting of cattle, pigs, horses, dogs, cats, chickens, ducks, and turkeys.

29 The method of claim 27, wherein the administration is intramuscular (IM), intradermal

(ID) or subcutaneous (SC) injection.

30. The method of claim 29, wherein the administration is done with a needleless injector.
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