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Backgr ound Ofgw ention Pending U. S. Seri al

08/ 919, 787 f.lze’ge'ﬁtsl% 24, 1992; and U.S. Serial No. 07/ 735,"6@2‘,’”?’??“88
July 25, 1991, bot h entitled "I nduction of Cytotoxic T-Lynphocyte 5
Responses, " by Syanmal Raychaudhuri and WIlliamH Rastetter now
abandoned), are incor poEHPEETEPN OFc CETATQXLG st YMPHOGKRE (RESPONSER e
present application. This invention rel ates to nethods and conpositions
useful for inducing cytotoxig T-cell r’éedltat d rIes\po ses i n humans, and
10 donesticated or agricultural Mom c
T-1ynphocytes (CTLs) are believed to be the maj or host defense

or “cancerous growin - © TREBRLED U.sy Sentdl wd " SRS ¢ (RO S01Y Cae,
cell's by 15 reco3fp2ingndnli.§sn Serigde Mos |0r'7/§s'3§)(96ﬁ;| dhiled WTylyi2%s 1991,
ol ecules (ter reloglagact i MaaReath o (RdDLER! ofldfmphocttans! or med

cells. CTLs may be iIn uce exper 1 nmenta cyt opl as} oadi n
certain sol ub15 e Baspgrasswt Wn Syamagp&amql')@\@aqrg. andnihi Lt am H v Rastekter

sol ubl e antigen ZHo@l aaanaanaalyeraHev indoHgordtad Yy remasdnds Dylehei:C
™ Iynphocyte |Egg \'g gn the present application. This invention
relates to methods and compositions useful for inducing
cytotoxic T-cell mediated responses in humans, and
10 domesticated or agricultural animals.

Cytotoxic T-lymphocytes (CTLs) are believed to be
the majbr host defense mechanism in response to a variety
of viral infections and neoplastic or cancerous growth.
These cells eliminate infected or transformed cells by

15 recognizing antigen fragments in association with various
molecules (termed class I MHC molecules) on the infected or
transformed cells. CTLs may be induced experimentally by
cytoplasmic loading of certain soluble antigens within
specific cells. Immunization with the soluble antigen

20 alone is generally insufficient for specific cytotoxic T-
lymphocyte induction.

One method by which CTL response may be induced
involves the use of recombinant engineering techniques to
incorporate critical components of an antigen in question

25 into the genome of a benign infectious agent. The aim of
such a strategy is to generate antigen-specific cytotoxic
T-lymphocyte responses to the desired epitope by subjecting
the host to a mild, self-limiting infection. Chimeric
vectors have been described using vaccinia, polio, adeno-

30 and retro-viruses, as well as bacteria such as Listeria and
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One nmet hod by which CTL response may be induced I nvol ves the use of
reconbi nant - engi neering techniques to I ncorporate critical conponents
of an AWDI9G4TB6BN question 25 into the genone of a beni gn PCWEBSNSI16433 agent . |
The ai m of such a strategy is to generate antigen-specific cytotoxic
T-1 ynphocyte responses to the desired epitopé by subjecting the host to
amld, self-limting infection. Chineric vectors have been described
usi ng vacci-nia, polio, adeno- 30 and retro-viruses, as well as bacteria
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immunity was induced and whether such cell mediated
10 immunity included a cytotoxic T-lymphocyte response. The
following, however, are representative of various . o (
publications in this area.
Stover et al., 351 Nature 456, 1991 (not admitted
to be prior art to the present applicatioh) describes a CTL
15 response to fB-galactosidase using recombinant BCG
containing a §-galactosidase gene. No such response was
detected using incomplete Freund’s adjuvant and 8-
galactosidase..
Mitchell et al., 8 J. Clinical Oncologv 856, 1990
20 (which is not admitted to be prior art to the present
invention) describe treatment of metatastic melanoma
patients with an adjuvant termed "DETOX" and allogeneic’
melanoma lysates administered five times over a period of
six weeks. 1In a small portion of .the patients an increase
25 in cytolytic T-cells was observed. The authors describe a
need to enhance the level of cytotoxic T-lymphocyte
production, and suggest a combined therapy of adjuvant with
Interleukin-2, as well as a pretreatment with '
cyclophosphamide to diminish the level of tumor specific T-
30 suppressor cells that might exist. DETOX includes
detoxified endotoxin:(monophosphoryl lipid a) from.
Salmonella minnesota, cell wall skeletons of Mvcobacterium
phlei, squalene oil and emulsifier,
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td be prior art to the present application) describes a CTL 15 response to

[err]-ogal ac{v gzéﬁg usi ng reconbi nant BCG containing a  pCT/US9S/15433
[err]-gal act OS] gene. No such response was det ect ed using

i ficonpl ete Freund's adjuvant -and [err] - gal act osi dase.

Mtchell et al., 8 J. dinical Oncology 856, 1990 20 (which is not admtted
to be prior art to the present I nvention) describe treatnment of
nmet at asti ¢ nel anona patients with an adjuvant terned "DETOX'" and
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but w1thout its various side effects such as granulcmas."
They go on to state that three possible strategies exist,
10 for example, the use of liposomes; the use of adjuvants,
termed immunostimulating complexes (ISCOMs, which include
saponin or Quil A (a triterpencid with two carbohydrate
chains), cholesterol, and phosphatidyl choline) which are
authorized for use in an influenza vaccine for horses
15 (Morein et al., Immunological Adjuvants and Vaccines,
Plenum Press, 153); and the use of an emulsion. (SAF) of
squalene or Squalane (with or without a pluronic agent) and
muramyl dipeptide (MDP). SAF is said to elicit a cell
mediated immunity in mice, although it "has long been
20 thought that subunit antigens cannot elicit cytotoxic T-
cell (CTL) responses."

Takahashi et al., 344 Nature 873, 1990, describe
class II restricted helper and cytotoxic T-lymphocyte
induction by use of ISCOMs with a single subcutaneous

25 immunization in mice. They state that Freund’s adjuvant,
incomplete Freund’s adjuvant,'and phosphate buffered saline
did not induce cytotoxic T-lymphocyte activity against the
targets in which they were interested. They state that, in
contrast to results with other forms of exogenous soluble

30 protein antigen, they have shown that it is possible to
prime antigen specific MHC class I restricted cDs* CD4" CTL
by immunization with exogencus intact protein using ISCOMs.
They also state that the experiments described suggest that
it maylbe possible to elicit human CTL by using ISCOMs



Al'lison and Gegoriadis, 11 Imunol ogy Today 427, 1990 (which is not
admtted to be prior art to the pr esent i nvention) note that the only
adj uvarwo'vea186dri zed for use" i n human vaccines i s alrgriusssisabt s
(alum which 'does not 5 conS|stentIy elicit cell nediated immunity.
Al'lison and Gregoriadis state "[(there is, therefore, a need to devel op
adjuvants with the efficacy of Freund' s conplete adj uvant but w t hout
its various side effects such as granul ones.' They go on to state that
three possible strategies exist, 10 for exanple, the use of |iposones; the
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CD8[ err] dipdptideCTICell mediated immunity was measured as delayed
type hypersensitivity by skin tests to determine T-helper
15 cell induction. Such hypersensztivzty was stronger and
more sustained when muramyl dlpeptlde was provided in the
adjuvant. simllar adjuvants are descrlbed by Alllscn et
al., U.s. Patent 4,770,874 {where it is stated that the
combination of muramyl dipeptlde and pluronic polyol is
20 essential to elicit a powerful cell medlated and humoral
response against egg albumin); Alllson et al., U.S. Patent
4,772,466; Murphy-Corb et al., 246 &i_gm 1293, 1989
(where it is stated that the use of cpmbinedfadjuvants with
muramyl dipeptide might enhance induction of both humoral
25 and cellular arms of the immune response), Alllson and
~ Byars, 87 Vaccines 56, 1987 (vhere it is stated that cell
mediated immunlty is ellclted by SAF (w1th muramyl
dipeptide) as shown by delayed type hypersensitivity, by
prcliferative res?dnses of T-cells to antigen, by
- 30 production of Interleukin-z, and by specif;c genetzcally
restricted 1ysxs of target cells bearing the immunizing

antlgen), Allison and Byars ;mmuggpga;gagolggx g

ctio i seas es° Vac djuvant: Mod s

Non-Specific ges;stance 191-201, 1987; Morgan et al., 29 J.
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containing HV proteins, and that | SCOW based vacci nes may achi eve the
| ong sought goal of induction of both CTL and anti bodies by a purified
pr ot ein. Byars and Allison, 5 Vaccines 223, 1987 describe 5

use of SAF-1 musﬂh_éhcﬁaﬂﬁﬂ_!MEEN,869&QMJK§mﬂ9xj§H.abﬂd i21 Zqual ene or

Squal ane, w th %{;ﬁ%% Q;Eail_i &%@ﬁ'%sg APTHL S KNS LB dlPd tgg'ir
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useful for hundBmypglogicad: Methods ri'e9585 e ra Lppinunsa Les a.nd
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gﬁ;erm ne T- heiﬂﬁﬁn}éy)?ebbakgd'ég 290, eSYARIMRETSLNSIdY Y| ot PamifPageT
to be prior art to the present application, where it is
stated that their adjuvant formulation markedly increases
10 humoral responses, and to a lesser degree enhances cell
mediated reactions to influenzae haemagglutinin antigen);
Allison and Byars, 28 Molecular Immunology 279, 1991 (not
admitted to be prior art to the present application; which
states that the function of the muramyl dipeptide is to
15 induce expression of bytokines and increase expression of
major histocompatibility (MHC) genes; and that better
antibody and cellular fesponses were obtained than with
other adjuvants, and that it is hoped to ascertain whether
similar strategies are efficacious in humans); Allison and

20 Byars, Technology Advances in'Vaccing Development 401, 1988

(which describes cell mediated immunity using SAF);
Epstein et al., 4 Advance Drug Delivery Reviews 223, 1990
(which provides an overview of various adjuvants used in
preparation of vaccines); Allison and Byars, 95 J.

25 Immunological Methods 157, 1986 (which states that the
addition of the muramyl dipeptide to the adjuvant markedly
augments cell mediated responses to a variety of antigens,
including monoclonal immunoglobulins and virus antigens);
and Morgan et al., 29 J. Medical Virology 74, 1989 (which

30 describes use of SAF-1 for preparation of a vaccine for
Epstein-Barr virus).

Kwak et al., Idiotype Networks in Biology and
Medicine, Elsevier Science Publishers, p. 163, 1990 (not
admitted to be prior art to the present application)



nore sustai ned when nuranyl dipeptide was provided in the adj uvant .

Simlar adjuvants are described by Alison et al., US. Patent

4,770, 87WQUNEBSB it is stated that the combi nati on of RETASYI1Md8Deptide ,
and pluronic polyol is 20 essential to elicit a powerful cell nediated and
hunor al response against egg albumn); Alison et al., U S. Patent
4,772,466; Murphy-Corb et al., 246 Science 1293, 1989 (where it is
stated that the use of conbined adjuvants with mur anyl di peptide m ght
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Other immunological preparations 1nc1ude
llposomes (Allison et al., U.S. Patents 4, 053 585, and
10 4,117,113); cycllc peptides (Dreesman et al., U.S. Patent
4,778,784); Freunds Complete Adjuvant (Asherson et al., 22 {
Immunology 465, 1972; Berman et al., 2 Igte;nat;oga; J.

Cancer 539, 1967; Allison, 18 lmmggggg;gg;;a;;gg 73, 1973;
and Allison, Non-Specific Factors Influencin Host

15 Resistance 247, 1973); ISCOMs (Letvin et al., 87 Vaccines
209, 1987); adjuvants ‘containing non-ionic block polymer
agents formed with mineral oil, a surface active agent and
TWEEN 80 (Hunter and Bennett, 133 g__lmmgng;ggx 3167, 1984;
and Hunter et al., 127 ___lggggg;ggx 1244, 1981), ‘adjuvants

20 composed of mineral oil and emulsiinng agent with or
without killed mycobacteria (Sanchez-Pescador et al., 141
J. ;gmuno;ogx-1720;-1988); and other adjuvants such as a
lipophilic derivative of'muramyl tripeptide; and a muramyl
dipeptide covalently conjugated to recombinant protezn

25 (id.).

Summa the Inventi
Applicant has dlscovered a safe and advantageous
method and composztlons by which CTL responses may be
induced in humans and domesticated or agrlculturally
30 important animals. The method involves the use of an
antigen formulation which has little or no toxicity to
animals, and lacks an immunostimulating peptide, (e.g.,
muramyl dipeptide) the presence of which would decrease the
desired cellular response. In addition, the methodology is
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Medi cal Virology 74, 1989; Kenney et al., .121 J. | munol ogi cal Met hods

157, 1989; yhhbé Rk and Byars, 95 J. | mmunol ogi cal Met hodpckhrges/1$439
(where alumnumsalts and m neral oil enul sions were shown to increase
antibody .5 formation, but not cell mediated immunity; and nuranyl

di peptide fornul ati ons were shown to elicit cell nediated I munity);
Byars et al., 8 Vaccine 49, 1990 (not admtted to be prior art to the
present application, where it is stated that their adjuvant fornul ation
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a variety of antigens, I ncl udi_ng. monocl.onal i nmunogl obul i ns and Vi rus
antigens); ingkRe\NEFgakmentaes, HIY Infgahion of Jdidfienss; eFEInmREse 30
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15 prophylactic agent, the antigen formulation combined with a
suitable antigen is useful in prevention of infection by
viruses responsible for the aforementioned viral diseases,
particularly the prophylaxis of HIV infection, and also for
prophylaxis of patients at risk of cancer, for example,
20 after resection of a primary tumor. ' '
Thus, in a first aspect the invention features a
method for inducing a CTL respdnse in a human or |
domestiqated (e.g., a cat or dog) or agriculturally
important animal (e.g., a horée, cow or pig) toc an antigen
25 " other than B-cell lymphoma antigen or egg albumin. The
- method includes the steps of providing the antigen to which
the CTL response is desired, and providing a non-toxic
antigen formulation which comprises, consists, or consists
essentially of, a stabilizing detergent, a micelle-forming
30 agent, and a biodegradable and biocompatible oil. This
antigen formulation preferably lacks any immunostimulating
peptide component, or has sufficiently low levels of such a
component that the desired cellular response is not
diminished. This formulation is preferably provided as a

rd
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Medi ci ne, El sevier Science Publishers, p. 163, 1990 (not admtted to be

prior art to the present application) _ . 5
WO 96/ 1%36/17863 PCT/ U895/Pt§ﬁ%35/15433 ’
describe use of SAF without mur anyl di peptide as an adj uvant for a
B-cell |ynphonma idiotype in a hunan. Specifically, an enul sion of

Pl uronic L121, Squal ane, and 0. 4% TWEEN- 80 i n phosphate buffered
sal i ne was adm ni stered 5 wth the i di otype. They state that "[a]ddition
of an gﬁ {ant hqul d furt-her ment ... hynoral res onses, and

may facilif Ej endd lé’nwéftecreﬁ“fﬁ]aﬁ s poredt h%l the variousq her

i mmunol ogi espphentsaarenchosdnidaich tﬁawosm@ESmﬁPsibﬁoﬁlﬂl #bmail. $n
Us. pat enghentss 98 sthre’ bk 21 hesdd ot ol TRASE “oAE 1 BPTER s condl . 2
| munol ogyp#85eradly; fBGrmmraﬂthan orne |year nawithait Jphase Cancer 539,
£g78p§: :‘lég géﬁébgrrluz uenC| m@l‘% ]%gm %nac‘g&]g#ié%%) | SCOVB
(Letvin et farmulpkipacarpedixed fggethryy)to £HWW mimixwrai ni ng non-ionic
bl ock pol yyBteferaBl9¢nby mebwRd 1Wildi 74t , Qird thftiImhfeuRet | ve agent
and-

administered to the anlmal in an amount sufficient to

induce CTL response in the animal. Such administration is

10 required only once. | - o

By "stabilizing detergent" is neant a detergent {
that allows the components of the emulsion to remain as a
stable emulsion. Such detergents 1nclude polysorbate, 80 .
(TWEEN) (Sorb1tan-mono-9-octadecenoate-poly(oxy-l 2-

15 'ethanedlyl, manufactured by ICI Amerlcas, Wllmlngtcn, DE),
TWEEN 40, TWEEN 20, TWEEN 60, Zw1ttergent 3-12, TEEPOL HB7,
and SPAN 85. These detergents are usually provided in an
amount of approximately 0.05 to 0.5%, preferably at about
0.2%. | - | |

20 By "micelle-forming agent" is meant an agent.
which is able to stablllze the emulsion formed with the
other components such that a micelle~like structure is
formed. Such agents preferably cause scme 1rr1tatzon at
the site of injection in_order to recruit macrophages.to

25 enhance the cellular'respcnse. Examples of such agents
include polymer surfactants described by BASF Wyandotte
publications, g_g&, ‘Schmolka, 54 g__Am___i;__gggmé_§ggL
110, 1977, and Hunter et al., 129 1__1mmgng; 1244, 1981,
both hereby 1ncorporated by reference, PLURONIC L62LF,

30 L1101, and L64, PEG1000, and TETRONIC 1501, 150R1, 701, 901,
1301, and 130R1l. . The chenical structures of such agents
are well known in the art. Preferably, the agent is chosen
to have a hydrophlle—llpophlle balance (HLB) of between (o]
and 2, as defined by Hunter and Bennett, 133 g_g;gg__gg



TWEEN 80 (Hunter and Bennett, 133. J.Imunol ogy 3167, 1984, and Hunter
et al., 127w oelt8gsnol ogv 1244 1981); adjuvants 20 conposedpofusysnziss
oil and emulsifying agent with or wi thout Kkilled nycobacteria
(Sanchez- Pescador et al., 141~ J. Immunol ogy 1720, 1988); and ot her

adj uvants such as a | i pophilic derivative of nuranyl tripeptide, and a
muranyl  dipeptide covalently conjugated to reconbi nant protein 25
(id.). Sumary of the Invention

Appl i cant has Dnmunokeay 316Ff e 1984 .adihe A/gants is prafentkiv peotpbied i tms
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agriculturally ortant aninmals: The method involves the use of an
“anti gen fornulh??%ﬂeﬁhicﬁ5h§§dlﬁﬁtle or no toxicity to ani mal's, and

| acks an |PnugosL|nul?algﬁeDGQEIQQECMQSEn to g?dmﬁ?éltﬁdﬂﬁéﬁéhﬁidﬁﬁbf the
presence o I ch, wou ecrease t si,red cellul gr_res e._In
addition, tde ‘Eh%%lb y ]12 in water emuﬁ.s:.on, l.e % dpc}.f

WO 96/17863 vehicle for the desired antigen, anﬁCﬁk@ﬂ@h&H&#&has a
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formed either at room temperature (about 20°C to 25°C), or
once the temperature of the emulsion is brought down to
10 room temperature. Examples of such oils include squalene,
Squalane, EICOSANE, tetratetracontane, glycerocl, and peanut
'0il or other vegetable oils. The oil is preferably
provided in an amount between 1 and 10%, most preferably
between 2.5 and 5%. It is important that the oil is
15 biodegradable and biocompatible so that the body can break
down the oil over time, and so that no adverse affects,
such as granuiomas; are evident upon use of the oil.
It is important in the above formulation that a
peptide component, especially a muramyl dipeptide (MDP) be
20 lacking. Such a peptide will interfere with induction of a
CTL response if it provided in an amount greater than about
20 micrograms per normal human formulation administration.
It is preferred that such peptides be completely absent
from the antigen formulation, despite their apparent
25 stimulation of the humoral compartment of the immune
system. That is, applicant has found that, although such
peptides may enhance the humoral response, they are
disadvantageous when a cytotoxic T-lymphocyte response is
" desired. '
30 In other related aspects, the antigen formulation
is formed from only two of the above three components and
used with any desired antigén (which term includes
proteins, polypeptides, and fragments thereof which are
immunogenic) except egg albumin (or other albumins, e.g.,




make them nore antigenic. This discovery is surprising “since it was
unexpected that such a CIL response could be 5 induced by use of such an
anti gen fwowseimess on | acki ng i munosti mul ati ng pepti des rrrniddsit43s

equi val ent. Applicant's findings allow the use of such antigen

formul ations in a broad spectrum of di sease states, or as a

prophyl actic agent. For exanple, such antigen fornulatlon 10 adm ni stration
can be used for the treatnent of viral di seases in- mhlch a CTL response

i's importaniggaf org @% eov%lbuﬂ\{‘n} heféUfﬁEﬁEQt a%kcrrl Yels C%e ) Yhe

I nfluenza; it can xtehted to use in treafmer bactert a
i nfections, ab°Ve<:a‘!beé‘Fali)a‘PIésl'F‘t‘1F%n$nf ections, and the Ii ke As a 15

prophyl actic agent, f@m¢m@ $@IM@§'§Ha€0Ehen&®oWet Botmulatiyrsabl e
antigen is useful, qﬁiwevquéon of Infect iruses responsible for

the af or enefififoifdd d@@%antage%%?t?¥ﬁ¥aPF§°Fh§°EFH&Eﬁ¥Eﬂ$3 of HV
i nfecti o, ddﬁcﬂuﬂlﬂgNISCOMsu(mnm¢mx|sndfspay|fbrSuee ﬁnshuﬁhnsancer for

i et aspeciroie sRAF i Hpdlatidhs ke WiRRane, sormutaricy R " °

response i niaciudes @ miceldersfarmingrgent, , andchasonodpgptides, cell
agricul turalyy ﬂE%HHé”“o{”Bé%#eﬁféﬂ ¢eflh85ﬁ§onﬁﬁﬁﬁor QhQ4RE%s%ﬂt
gg a

antigen 25 ot er t B- cel oma antigen or
met hod i ncl faETulpEignepdss iRARARE Ry THe %9§P3Eﬁet8h&ﬁhcﬁlthertﬁQGSTL

responsggi sndesoeetr H#itHOthd <$1F§9::.€l mﬁmti:ons, ént Lse§1§ﬁiﬂl:§h'tﬁp

whi ch conpr|3ﬁF ﬁn5|sts |sts g;entlally of, a stabil ng
det er gent pep ﬁé' 1882 yr adabi e and (
bi oconpatible oil. TBys“nonqtuxxgﬁlisnmedntlthaprbittablarlﬁﬁkﬁlaéy

cuch o eEREBS ar cRE =R e ol s maRELSR L pRE T CVEIS O

di mi ni shed. tnhaseaoanamaﬂuow h@mpmefemhﬂ%ﬁ[nfnmxﬂnhamyasklll in the
15 medical or veterinary arts will recognlze that this term

has a broad meaning. For example, in a substantlally
healthy animal or human only slight tox1c1ty may be
tolerated, whereas in a human suffering from an imminently
disease substantlally more tOXlClty may be tolerated.
20 In preferred embodlments, the antigen formulation
- consists essentially of two or three of the detergent
agent, and oil; the method consists essentially of a single
administration of the mixture (antigen plus antlgen '
formulation) to the human or the animal; the human or
25 animal is infected with a virus and'suffers_dhe'ér more
symptoms (as generally defined by medical dgctors'in the
relevant field) of infection from the virus; and the
antigen formulation is non-toxic to the:human or animal.
In other preferred embodiments, the antigen is
- 30 chosen from antigenid'portions of the HIV antigens: gp160,
gag, pol, Nef, Tat, and Rev; the malaria antigens: CS
protein and Sporozoite surface proteiﬁlz; the Hepatitis B
surface antigens: Pre=§1, Pre-S2, HBc Ag, and HBe Ag; the
influenza antigens: HA, NP and NA;'Hepatitis'A”surface

10
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stabl e oiI-' %g# emul sion. That is, each of the various ts
acre chosen suc Eat the emulsion will remain in an enuIS|on %?a?%pfor
a period of at |east one nonth, and preferably. for nore than one year,
wi t hout phase 5 separation. In the nethod the antigen and antigen
formulation are m-xed together to forma nixture (preferably by

m crof | ui di zati gn and t.hat  m xture, n i stere animal in _an
amount sufflcﬁﬂﬁgq th?mﬁﬁipfﬁly+ﬁgﬁoﬁ§ igRNERe gﬁ Q%OSUEﬁV gp8s,

admi ni strati orHSW ¢, HSVWDLHSWIgHpNHEY early prote:.n Byodstcthi humarg

det t t ' h |1 ft
e ston to r ERET uRArtAld Psiaend T8, 8 Wy, SBeiBHBEN BuFRCPRuLT,
pol ysorbate, &%, EG('EM§3¢t(§Rn$utam mcmbleuberauheeﬁéaaadpBVy@nxﬁgbps- 15

t hanedi yl | ,
TVEEN 20 TvE 8‘3 ZV\A tter ge% ég%lﬁ}%é’ﬁ%&_{: thB?%BH HEY) nd - ERaR g@%@ﬁ%

detergents ar ¥ifuAeryisahicprrinema, E4 apduhi GFrbHﬁﬂofFﬁﬂtEPysoagg to
0.5% preferapyiat, ayaittwo m&'@%orﬁﬁbn HPV typesBﬁssel:QS{:éé #2¢HR ng

3€$Et:h;s nea%%ﬂ%}lé%a acumina Iéﬂ tﬁEE%¥§%£§E3t2£éé£ gctagtggghsk%gagerned

cytomegalovirus gB, cytomegalovirus gH, and IE protein

10 gP72; the respiratory syncytial virus antigens: F protein,
G protein, and N protein; and the tumor antigens carcinoma
CEA, carcinoma associated mucin, carcinoma P21, carcinoma
P53, melanoma MPG, melanoma p97, and carcinoma Neu oncogene
product, carcinoma p53 gene product, the melanoma antigen

15 called MAGE, and mutated p2l1l ras protein presented in a
variety of malignant tumors.

In related aspect, the invention features a
composition comprising, consisting, or consisting
essentially of an antigen mixed with an antigen formulation

20 described above, and the antigen is chosen from those
antigenic portions listed above.

. In other related aspects, the invention features
methods of treating a patient infected with HIV virus,
suffering from malaria, suffering from influenza, suffering

25 from hepatitis, suffering from a cancer, infected with
- herpes virus, suffering from cervical cancer, suffering
from condyloma acuminata (genital warts), or infected with
respiratory syncytial virus, by administering a composition
" including an appropriate antigen (e.g., selected from those
30 listed above) mixed with one of the above antigen |
formulations. These antigens and treatments are only
exemplary of antigens which may be used in the subject

antigen formulations.
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ot her conponents such that a mcelle-like structure is formed. Such -
agents preferably cause sone irritation at the site of injection in
order tOVOO¥LTB6I macrophages to 25 enhance the cellul ar PSIIEINISAS433
Exanpl es of such agents i ncl ude pol yner surfactants descri bed by BASF
Wandot te publications, e.a., Schnolka, 54 J. Am GI|. Chem Soc.

110, 1977, and Hunter et al., 129 J Immunol 1244, 1981, bot h her eby

i ncorporated by reference, PLURONIC L62LF, 30 LIOL, and L64, PEGL000, and
TETRONI'C 1501, 15CRlotKef, fe@tures aﬁﬁxhdvnntéﬁﬁaibf'HKECinw%ﬁﬁion

agent 15 ofbkhobS "=BERRAS  xol Enlficqiitihg MdddE Beson YL botween

-0 and prefsrxedi emboﬁymHnltSe(Chmq;enm Lreeg thmrcilad:ms WO
96/ 17863 _ "PCT/ US95/ 15433 '
| mmunol ocgy 3167, 1984. The agent |s preferably provlded I n an anount
between 0.5 and 10%RefsRinkion.of 2 Prefersed  Embodimentsn 1. 25 and 5%
The oilgis chosen toméoa?aﬁ;hbe s:ethntm&rstofbrtiféezlﬁ K ld e iBed .
oil-in-water epulsion, i.e.2, to provide a vehicle for the desired
antigen, FFERYAR:abiy has a mel ting tenperature of less than 65[err]C

such that enul sion iBIGS. 1ArselcCeandenddat ncbnEEegmaphnaal(about 20[err] C
to 25[er”ﬁ§eséﬁtatlons of data comparing CTL induction by various
ovalbumin formulationsg; E:T represents effector to target

10 ratio in all Figures.

FIGS. 22 and 2B are graphical presentations of
data comparing CTL induction by various B-galact051dase
formulatlons, ' '

FIG. 3 is a graphical presentation of data

15 comparing CTL induction by ovalbumin ip'e liposome and in
an antigen formulation;

FIGS. 5 and 6 are graphlcal presentatzons of data
showing the effect of CD4 and CD8 cell depletlon on CTL '
induction; :

20 FIG. 7 is a graphical representation of data
showing CTL induction by gp120; '

FIG. 8 is a graphical repreeenﬁAtion of data
showing CTL induction by a mixture of pluronlc and TWEEN
and an antlgen, ' '

25 FIG. 9 is a graphical representation'ef data
showing CTL induction with a mlxture of squalane and

pluronic and an antigen; |
FIG. 10 is a graphical representation of data

showing CTL induction by a mixture of squalane and pluronic
30 and an antigen; - ' ' '
FIG. 11 is a graphical representation of the
effect of OVA with various antigen formulations on CTL
response;

12



ohce the tenperature of the emulsion is brought down to 10 room

t enper at ur eyyd¥@imérs of such oils include squal ene, Squalpeiises/i5433
ELCOSANE, tetratetracontane, glycerol, and peanut oi | or other
vegetable oils. The oil is preferably provi ded in an anount between 1
and 10% nost preferably "between 2.5 and 5% It is inportant that the

oil is 15 biodegradabl e and bi oconpatible so that the body can break

e oo afe eyt opi E3n° 328, o R AR Y uncars Ve g, ¢

in the above finduwttionnofhahtid-gpl20dIiTidantdiqrdiics ire gpadiets Wwithrur any|

di pepti de (NDPgapgogg égeg%gg.fgggﬁ.gt&%gg.de will interfere with induction
p 't 1T provide

of a CTL response i an amount greater than about 20
m crograns per nornal huFEA.f d3ndendicss apwifunoradchivity af HGPER «tellsd

that such peptidesades COFRLL! 8! ¥1ABI8NE mmunifZa®Tdm S LY 191 d Cﬁﬁ}é?&%é’ih
despite thelir apparent 25 stinulation of the hunoral conpartnent t he
i mmune syste@dipv@nt s 28dp| i cant has found that, although such

\%ﬁptides may enhancle t herb@roLal depipess antiiftan o&‘recé:ivi(ﬁ)ﬁ&/dmm%@ls
en a cytotoxic J- ocyte Spo S . ired, . In

other related 3% @ﬂ%@@he&n#ﬁ%ﬁ gﬁgwﬂ‘w&ﬁg%%m’iss wflg:%ﬂ?c? lfqhblrﬁ dH y two
of the above tpreeimnjmnadjyvant. - used with any desired anti gen (which

term i ncl udes proteins, polypeptides, and fragnents thereof which are

I mmunogeni c) except egg al bumn (or other albunmns, e.g.,
10 Antigen Formulatio

Antigen formulations useful in this invention are
generally described above. Those of ordinary skill in this
art will recognize that equivalent Formulations are readily
prepared and can be expected to have equivalent properties

15 in induction of a CTL response. Such Formulations are
readily tested for their properties using techniques
equivalent to those described in the examples below.

There follow examples of the invention with the
use of an antigen formulation (AF) composed of about 2.5%

20 squalane, 5% pluronic acid, and TWEEN 80 in a phosphate
buffered saline. Specifically, an emulsion of the AF
included : 15 mg squalane, 37.5 mg poloxamer 401 (PLURONIC
1121), 6 mg polysorbate 80 (TWEEN 80), 0.184 mg potassium
chloride, 0.552 mg potassium phosphate monobasic, 7.36 mg.

25 sodium chloride, 3.3 mg sodium phosphate dibasic
(anhydrous), per 1 ml water, pH 7.4. This emulsion was
microfluidized using standard technique (Microfluidics
Model MliOF) with a back-pressure module at 11-14,000 psi
with gradual return to atmosphere pressure, cooling and

30 packing in wet ice.

In other examples, antigen was mixed with the
microfluidized squalane (S), pluronic (P) and TWEEN 80 (T)
mixture to achieve a final concentration of 0.2% TWEEN 80,

13
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HSA, BSA and oval bum n), to induce a CTL response in the above ani mal s
or hunan®o 96/17863 Applicant believes that the abovRCT/USISASI3 ons
are significantly advantageous - -over prior formulations 5 (including

| SCOMs, DETOX, and SAF) for use in humans. Unl i ke such formnul ations,
the present formul ation both I ncl udes a mcelle-formng agent, and has
no peptides, cell wal | skel etons, or bacterial cell conmponents. The

pr esent 1 mm%ﬂﬁkﬁrdnndﬂ&mdlmﬂu@@ﬁahaﬁELrespaenieewblChTethwéﬁ$¥Eé10

not occur gﬁ{ho :':ah%ﬁqénﬂé%éﬁgﬁryOfofsaﬁ'gﬂk&g%ﬁ”%h&giflg@ﬁgﬁﬁﬁﬁghat

conpared t
little or m@qumse lndndtxnn(ﬁSQWEAamerQEHENOBﬁuIaﬂuvpnns -FHEENY 8D iox t he

treated aniggRlaiQ) oniOSfe aé?féif.ﬁ d 2Kl thel Eaﬁxge éﬁcegﬁg"acﬂ '

veterlnary geedens recogni ze t 1S term meani ng. For
exanpl e? |ﬁsaf§ﬁb§@£ﬂF§£9%/compqﬁﬁﬂﬁﬁymbﬁtﬂﬁF-orPﬁHﬁﬁﬁléml§Q§Pﬂgnﬁ or

toxicity mrweE® so vfa@ %fl%ce tr @dasm@lﬁlauamysaéf aktBemihem:aR
i mm nently £ ﬁ%l |aI nor e tox |t¥T£a¥ a %glerated 20
In preferr88t& Qﬁkp??ﬁ 8n BOHSFLPE -essential |y
of two or ShbsclmhﬂﬂmnsﬁdﬁﬂxﬁﬂﬂN 20, TPWEEN, 4androx#itthegenthﬁdrconsIStS
antigen . fwgeNsD B il %0 Uaetalnd e Epiey (OB LaERGRL S
ani mal 10s WWESUtéenuwatuyanqnn;hguczhn1nd%ct¢mmo¢nnbhe ova syspemns (as
general l'y §ﬁ£é€§@u@ioﬁ§ﬂb@a@dﬁﬂﬂdﬁésiﬂ‘ﬁﬁﬁ’three component
formulation were made with Eicosone or Triacontone and
substitution for the co-polymer pluronic in the same three
components formulation were made by PEG 1000, Pleuronic
15 L62LF, and the Tetronics 1501 and 150R1. As two component
formulations, various analogs in various combinations were
mixed and tested for ova specific CTL induction. They are
a mixture of cholesterol - TWEEN 80, Squalane - TWEEN 20,
" pristane - TWEEN 80 or olive oil - TWEEN 80. For a
20 stabilization study, the microfluidized mixture of
Squalane-TWEEN 80 was mixed with dextrose to a final
concentration of 5%. In all cases the combinations of
excipients: were mixed in a microfluidizer to made a stable
emulsion. In some experzments, two components formulat1ons
25 were mixed with various concentration of MDP for CTL and
humoral response inductions. Table 1 descrlbes a
comprehensive list of various formulations used in this

study.

14



rel evant field) of infection fromthe virus; and the antigen

formul ati on oxic to the human or anrwm
preferred e?r‘}b(?)(f?ﬂgnst s, the antigen is 30 chosen fromanti genrghggﬁdrsgjnss of
the HV anti gens: gp160 gag, pol, Nef, Tat, and Rev; the malaria
antigens: CS protein and Sporozoite surface protein 2; the Hepatitis B
surface antigens: Pre-Sl, Pre-S2, HBc Ag, and HBe Ag; the I nfl uenza
antigens: HA NP and NA Hepatltrs A surgaﬁe _
10 WD 96/ 17863 PCT/ US95/ 15433
antigens; the Herpes vi r uBffestrifiverins subfiBifiog p3H@e orBBb’cgm&ntsystemd-lSV gB, HSV
gD, HSV gH, HSV early.protein product, human papi | | omavirus anti gens
(e.g., HPV antigens, such as L1, E4, E6, E7 antigens, in pexctat&illl ar the
E6 and E7 anti gabstiuticn piphohent formulations t he t wo nost conmon MERTA90bs
associ ated wth cervrﬁal carcinoma, E4 and L1 derived from HgV6 and
HPV11, the 4wo npst conmoh, pes associated with condyl o
acunm nat a; the prostate ec| antigen (PSA), cyt onegal ovi gyis gB,
cyt onegal ovirus gH, and E%; in 10 gP72; the respiratory syncy ial virus
antigens: F protein, %kern and N protein; and t he tunor _anti gens
carci nonma T15 0
. Pluronic L62LF(P) ' 47
10 Eicosane(S) : *
' PEG1000(P) *
Triacontane(S) he
Zwittergent(T) *
Substitution in two component formulati
15 ST 76
PT 45
SP 26
Cholesterol(S) + Tween 80 0
Squalane + Tween 29(T) 65
20 Pristane(S) + Tween 80 42
Olive Qil(S) + Tween 80 B 69
. 1 component formulation
Pluronic L121 0
Squalane 0
25 Tween 80 0
Squalane + Tween 80 + 5% dextrose ' 86

* CTL assay is being repeated

Syntex adjuvant formulation (microfluidized;

30 SAFm) was used as an adjuvant control and consists of two
parts. Part I consists of phosphate buffered saline
containing a final concentration of 5% Squalane, 1.25%
pluronic and 0.2% TWEEN 80 (vehicle or I-SAF). Part II
consists of N-Acetylmuramyl-L-Threonyl-D~Isocglutamine (Thr-

'35 MDP), a derivative of mycobacterium cell wall component.
For immunization purposes, antigen is mixed with

15



CEA, carcinoma associ ated mucin, carcinoma P21, carcinona P53, nel anoma ’
MPG nel anoma p97, and carci nona Neu oncogene product, carcinoma p53
gene pr WARW178¢3he nel anoma antigen 15 call ed MAGE, and nuPETES8955433 as .

protein presented in a vari ety of malignant tunors. In
rel ated aspect, the invention features a conposi tion conpri sing,
consi sting, or consisting essentially of an antigen m xed with an
antigen formulation 20 described above, and the antigen is chosen from

those  @9Lie1LadI0Ed YehidN ChAP'D) to obtain s 2 nonfadhlghs! > & 50

aspects, Lnyention features thods of trea I'én
with HV vﬁmésmn- séﬂPPerA%@%%m% S%m:reamgwr@axeﬂfbmazay.

suffering 2he nnpnbbaaahtﬁ:namoﬁufﬁrerﬁw HI:60fe GRS Sfariddeched W th
suf.feri, rom cervical .cancer, suffer from condyl ona

her pes vir
acuni nat a %ﬁgﬁFPéFemé { SPeTs Wask &Nt APLHRYR co ?%Eﬁﬁ?éh?ﬁyfgynG?Plal
virus, 9y ﬁﬂduatsbanlngsaauonﬁgmwanr1contrdmulﬁﬂﬁ;}ﬁﬁtéﬂgﬂg@rlate antigen

(5,0, SRR DE°Se 30l SR Y U S L 5L 08300

antigen or i atlons
exenpl ary &0 thei ganyfaptukerdp U@nM@ddfﬂtaruazﬂhgninal Ramkfgmw

formul ati ofgy or with ¥EhBPeté8®2eund’s Adjuvant (CFA).
PCT/ US95/ 15433
This antigen formulation is used for induction of
10 cytotoxic T-lymphocyte responses in’ﬁice. Those of
ordinary skill in the art will recognize that such a mouse -
model is indicative that equlvalent experlments or {
treatments will similarly 1nduce cytotox1c T—lymphocyte
responses in humans, domesticated, or agricultural animals.
15 The amount of antigen formulation and antigen useful to
produce the desired cellular réspohseihay be determined
empirically by standard procedures, well known to those of
ordinary skill in the art, without undue experimentation.
Thus, if desired to minimize the side effects of treatment
20 with such a mixture those of ordinarY-skill.in the art may
determine a minimum level of such a mixture for
administration to a human, domesticated, or agricultural
animal in order to elic1t a CTL response, and thereby
induce immunity to a de51red antigen. In normal use, such
25 a mixture will be injected by any one of a number of
standard procedures, but particularly preferred is an
intramuscular injection at a location which will allow the
emulsion to remain in a stéble form for a period of several
days or several weeks. .

30 Methods . . L
The following materials and methods were used in

the examples provided below unless otherwise noted:

16



Gt her features and advantages of the invention wi || be apparent from

the fol | oW Qg gdR%es! Ption of the preferred enbodi ments t hgspados353
fromthe clains. Description of the Preferred Enbodi nents

5 The drawings will first briefly be described. - Dr awi ngs
FIGS. 1A - 1C and 4A - 4C are graphical presentations of data comparing
CTL i nduction by various oval bum n fornul ations; E T represents
effector to target 10 ratio in all Figures. . FIGS. 2A and 2B
are graphi cal present at i $4SSof data conparing CTL induction by vari ous'
- gal act osi dase f or vuF@haDBSCS7BL/6 (H-2°) ard BABB/6 aHILYPhiicd were

e n O T dned T RaR oRrphan sbradie(saR P Midikadndy) ) POSOT
graphi cal presentati ons Bhtilgens showi ng the effect of CD4 and CD8 cell
depl etion CTL I n b Q12 20 . I Sh @ B, |_Gal

af db’&é%ﬁﬂmlﬁ (aya,, Grade 6&%15 gigﬁx?o;&xe%@aﬁ Co.,

representation of data OW ng uction by
FIG 8 is a gridphilenisepf@kevasgt isadoindkhe natiygofoa®.CT8< nduction by a

m xture of pl WOnd&eSdfadYEENg-galNdcpRA8NVLEER: BRD) was used il @hed IS a
graphi cal repriesentation of data shiw ng,CTL induction with a mxture
of squal ane afptive Sfiorpapd afiter BRtlieg. in 1 M NaOH forppcmip tos give

graphi cal repragseikdiDrdddestl a Reconibinant gpl2onvuet patchasadlietion e of
squal ane d pl.uronic ﬁl 1Fandlhlgnlantlgen; _ FIG 11 is a
gr aphi cal epﬁm%ﬁq FrecAROL09Y - |

Tumor Cells and Transfectants

The tumor cells used were the Ia  lines EL4
(C57BL/6, H-2® thymoma) and P815 (DBA/2, H-2¢ mastocytoma).
Derivation of the ova-producing EL4 transfectant, EG7-ova,
15 is described previously by Moore et al., 54 Cell 777, 1988.
The f-gal-producing transfectant, P13.1, was derived by
electroporation of 10’ P815 cells in 1 ml of phosphate
buffered saline (PBS) with 10 mg of PstI linearized pCH110
(Pharmacia LKB Biotechnology Inc., Piscataway, NJ) and 1 mg
20 of Pvul linearized pSV2 neo (Southern et al., 1 J. Mol.
Appl. Genet. 327, 1982) followed by selection in 400 ug/ml
of the antibiotic G418. The C3-4 transfectant was derived
from the BALB/c hybridoma Igm 662 by transfecting with a
plasmid encoding the B-gal gene fused to the third and
25 fourth exon of IgM heavy chain (Rammensee et al., 30
Immunogenetics 296, 1989). The gpl60IITb expressing 3T3
fibroblast, 15-12, was provided by Dr. Germain of NIH
(Bethesda, MD). The K® transfected L cell line was
provided by Dr. Carbone, Monash University, Australia. The
30 D¢ and L?! transfected L cell lines were provided by Dr. Ted
Hensen, Washington University, St. Louis.

17



effect of OVA with various antigen formulations on CTL response;

12 WD 96/ 17863 PCT/ US95/ 15433
FIG 12woamgsaphi cal representation of the i nduct i opcwfuses/15433 .
anti-gpl20l11b antibodies in nonkeys with various antigen fornul ations;
FIG 13 depicts antitunor activity of HOPE2 cells 5 ten days after a
single immuni zation of soluble E7 protein I n adj uvant; and

FIG 14 depicts antitunor activity of HOPE2 cells at days 10, 19 after

two i nmmuni zati ons “‘E&mﬁﬂﬁ%&ﬁguﬁf protein in adjuvant. 10 Antigen
For nul ati on nti1gen formulations useful in thIS |nvent|on are
general Iy descri bed 556Vb“m¥ﬁbgﬁmﬁ? nERGERREPPUS LY With a 290 mj; |
recogni ze shapeagiionalomt2s-or. mﬂ‘abpoeao&yterseadnfltﬁr a Wﬁhffmd can be
expected 19 Navg equl AN ILRSF dSrd et ! d19UGhhR0, Olnd ElbnESEPRRSC

5 al., J. Exp. Med. 169:603, 1989). For ova-antlgen

formulation or B-gal—antlgen formulatlon immunization, 30
ug of each protein antlgen was 1njected per mouse in the
footpad and the tailbase subcutaneously, Each injection
consists of 67 pl of microfluidized antigen formulation
10 (made following standard procedures) and 30 g of protein
antigen in a final volume of 200 ul. The final volume was (
' made up with HBSS, see, Whittaker manual (Welkersville,
MD). MDP was provided in concentrations between 0 and 300
4g. Where stated, mice were immunized with soluble
15 antigens in CFA, or in alum in a total volume of 200 ul.
In vitro stimulation of eggecto; gopu;gtions
Spleen cells (30 x 10ﬁ from normal or immunized
mice which had been primed at least 14 days earller were
incubated with 1.5 x 10° EG7-ova (irradiated with 20,000
20 rad) for ova responses or 1.5 x 10% C3-4 cells (1rrad1ated
with 20,000 rad) for ﬁ-gal response in 24 well plates at
37°C in 7% CO,/air. All the tissue cultures were performed
in a complete.medium con51st1ng of IMDM medium, see,
Whittaker Ménual_(wélkersville, MD) supplemented with 10%
25 fetal calf serum (FCS), 2mM glﬁtamine, gentamycin and 2 x
10° M 2-mercaptoethanol. For the in vitro depletion
experiments, in vivo primed or in vitro stimulated spleen
cells were treated with monoclonal antibodies (mAbs) RL.172
(anti~-CD4) or mabs 3. 168'(anti-CD8)'for removal of CD4* or
30 CD8* T cells (Sarmlento et al., 125 g__;gmgggl; 2665, 1980,
and Ceredig et al., 314 Hg;g;g 98, 1985) The mAb RL.172
and mAb 3.168 were obtained from Dr. Jonathan Sprent at
Scripps Clinic and Research Foundation, La Jolla, Ca.
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readily tested for their properties using techniques equi valent to
those descryafd hdkst e exanpl es bel ow. Ther e f opd-PrcRNAT! €S
of the invention wth the use of an antigen formrulation (AF) conposed
of about 2.5% 20 squal ane, 5% pl uronic acid, and TWEEN 80 in a phosphate
buffered saline. Specifically, an emul sion of the AF i ncluded : 15 ng
squal ane, 37.5 ng pol oxamer 401 (PLURONIC L121), 6 ng pol ysorbate 80

TWEEN 80), 0.184 0 : Lari hat e
ronobasi o 7.36 my. 25 SBRLBH ERL3A daC ¥ 3% EEdntoRR % ok oBA3ER3
(anhydrous), micelwhichahed, prn?pt;meﬁha& émﬁsn(ai\ﬁays eanﬁxazﬁWerdlzed
usi ng standar r Ul &6 -
back- pressuregﬁ%gﬁggégggi§ 2 808 i@ T5-12, é%ﬁf g@£€§re u%%t 2°°n858ﬁere
pressure, coohivomynainio §a§kﬂﬁgmlﬁuﬁéﬁ B%? 10 Cells): or vitht REP ug
exanpl es, §‘ntéﬂefsi‘@fb”%éﬁél&bt BohB8ining ¢hel heminasd T4l dpd in

pl uronic -(P) and TWEEN m xture'to achieve a final, Concentration
of 0.2% TWEENB&bR/C mice in complete IMDM media (Irvige Scientifiays 17363
PCT/ US95/ 1543anta Ana, 1c2)3%«ahﬂamﬁﬁ.ﬁgand%Siér&qmlraaﬁeaemtom VE1ok0;
determ ne ICN Biochemicals, Inc., Costa Mesa, CA), 2mM glutamine,
gentamycin and 2 x 10° M 2-mercaptoethanocl. For in vitro
10 stimulation with peptides, spleen cells were cultured in
complete IMDM containing 5% ConA supernatant.

For depletion experiments, in vivo primed or in
vitro stimulated spleen cells were treated with mAbs RL.172
(anti-CD4) or mAbs 3.168 (anti-CD8) in presence of low tox.

15 rabbit complement (Cederlane Laboratories, Ltd., Hornby
Ontario, Canada) for removal of CD4* or CD8* T cells (22,
23). The mAb RL.172 and mAb 3.168 were a gift from Dr.
Jonathan Sprent at Scripps Clinic and Research Foundation,
La Jolla, CA.

20 oxicit s

Target cells (1 x 10°% were labeled with 100 pcCi
[*!cr) sodium chromate for 60 min. For peptide pulsed
targets, 50 ul of a 1 mg/ml peptide solution in HBSS was
added during the targets labeling with 3'Cr. After washing,

25 10° labeled targets and serial dilutions of effector cells
were incubated in 200 gl of RP10 for 4 h at 37°C. 100 ul
of supernatant was collected and the specific lysis was

- determined as: Percent specific lysis = 100 x {(release by
" CTL - spontaneous release)/(maximal release - spontaneous

30 release)}. Spontaneous release in the absence of cytotoxic

T-lymphocyte (CTL) was <25% of maximal release by detergent

in all experiments.
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t he sub-conponents necessary for an antigen specific i mune response

I nducti on, Squal ane- TWEEN 80, pl uroni c- TWEEN 80 or Squal ane- pl ur oni c

wer e préﬁQP@g 788% the sane concentration 5 as for the thP&I/EWEISAINt S .

m xture. Pluronic, Squal ane or TWEEN 80 was al so prepared individually

to determ ne the effect of individual conmponent on the CTL induction.

Substitutions of TWEEN 20, TWEEN 40 or Zwittergent for TWEEN 80 were

al so made to determne .the effect of»varlpus 10 TVEEN derlvatlve on the CTL
De nat -1 “je]e LA';:L-. apan MIee~andr ce

i nduction in the ovaai.édw‘ .
conponent f or mul &t *>wvre nade wi th ‘Ei cosone or Trlacontone and

substitution for the_co-po t.he sane th onents
fornul ati on were nad@aﬁ?plyliér‘r’"i(ﬂ% 9%3 %f)tmnté li%tti%ﬂFp %ﬁﬁst ﬁgc’?gg?:oni cs
1501 and 1c8mbridge,t MA)cwepenamated Withnil30 impsof vawa oos gpa0ogsni n
variousgCo t L@n r dﬁaﬁ p

I nduct i on gahgi1 b@ HBS3 gnr% Xltr{l.lg re o cho‘f estféhﬁt' Ogt %&N ggéésgﬂgane -
TWEEN 20, dete:mngaﬁﬁ@n-ctmaemuayni2Qﬂanﬂaqntl-owawﬁntsnpdybrespeoses

stabi | i zat iﬁ”mi&Hdelhl&%smw%%@ llicted wieH We B¥a for SOuykane- TWEEN 80
was mxed with i nal concentration of_.5% |In all cases

t he Conblﬂﬁ?¥6ﬁ£§ dliut&?c?EF@hW?QﬁﬂﬁgqﬁQG%P|%§é#%ﬂ¥9¥ﬂ¢%u2ﬁ§éVe%b made a
stabl e anduintabated sem‘ezeme:rl rrem:aes mz@rwzmu andrsol glieps 25

et pord T hbbhp oAL1YEROBE Rl et ihde e dinAliheaq MEGRRD o
f or mul at i o(SBTsellahamb)sin lstﬁgﬁ were added per well. After 1 hr
of incubation, plates were washed and 100 il of substrate
was added: per well. The OD,; was taken after 10 to 15
minutes. For the determination of monkey anti—gpizo
15 antibody response, all the steps were the same except.both
the blocking of plates and the dilution'of sera were done
in 5% normal goat serum in Hank's balanced salt solution.
the '
8ynthet1c peptldes corresponding to amino acid
20 seguences 253-276 (Seguence Listing No. 1:
EQLESIINFEKLTEWTSSNVMEER; where the standard one letter
code is used to represent each amino ac¢id) of ovalbumin
(ova 253-276), amino acid sequences 84-102 of myelln basic
protein (MBP 84-102) (Sequence Listing No. 2: o
25 DENPVVHFFKNIVTPRTPP), and synthetic peptides corresponding
to amino acid sequences 308-322 (18IIIb sequence) of -
gplzolIIb, were assembled by solid phase peptide synthesis
using an Applied Biosystems 430A synthesizer. Amino acids
were coupled via pre-~formed symmetric anhydrides with the
30 exception of asparagine, glutamine and arginine which were
coupled as hydroxybenzotriazole esters. Coupling
efficiency was monitored by ninhydrin reaction following
the method of Kaiser et al. 34 Agglh_giggggm; 595, 1970.
The peptides were released from the support with HF
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T4 WD 96/ 17863

PCT/US95/ 130 8%en7s63 . .. .. Ftgsokis433

Ef fect of various substitution in three or two conponent systens

percent kil Substitution in three conponent fornulations

at ET 100:1 STP

84 5 : Tween 40M) : - 66
Tween 20(1) 48

T1501(P) following the "low-high" procedure déscribed by Tam, et al.

TI SORI (P) 0 .
Pl Uroni ¢ L62LE&P¥' Am. Chem. Soc. 6442, 1983, and45h§0pept1des extracted

Ei cosane(S) from the resin with 10% acetic acid. *After lyophilization,
PEGL000( P) . *G-
S;:eptldes were desaltec& Var% tae rsgee%t%?tﬁx G-25 column, and

Tri acont ane( .
* SBbs sampilesn oifn theo bepfisiesmithen fRLE ipieifled by reverse phase

chromatography on a Vydac preparative C-18 column.
Purified peptides (98%) were solubilized in HBSS at a final
concentration of 10 mg/ml and diluted to the desired
concentration in the complete media.
10 CNBr Digest
Samples of protein (e.d9., fB-galactosidase) were
treated with 100 fold molar excess of cyanogen bromide in a
solution of 100 mM trifluorocacetic acid. The reaction was
allowed to proceed for 18 hours at room temperature (about
15 20°C) with rotation. Following the prescribed reaction
time, the peptide fragments were separated from the
reactént using a SEP-PAK C-18 apparatus (Waters), eluted
with 95% acetonitrile, and lyophilized.

Alkaline digest
20 Protein samples (e.d., f-galactosidase) were

treated with 1 N NaOH and boiled for 2 minutes, and the
resulting peptide fragments were separated from the
reactants using a C-18 SEP-PAK apparatus (Waters), and
eluted with 95% acetonitrile and lyophilized.

25 ample 1: Class stricted CTL imin

Moore et al., 113 UCILA Symp. Mol. Cell. Biol.

1989 and Carbone and Bevan, 171 J. Exp. Medicine 377, 1990,
demonstrate that mice immunized with spleen cells loaded
cytoplasmically with soluble ova, were primed for ova

30 specific, class I restricted CTL response. The
ova-expressing EL4 transfectant EG7-ova was employed for in
vitro stimulation of in vivo primed splenic lymphocytes and
also used as targetlfor ova specific CTL mediated killing.
This study also demonstrated that CD8* effectors induced by
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15 ST 76

PT _ 45 . : SP
26 WO 96/17863 Chol esterol (S) + Tween 80 PCT/US95/15433 0
Squal ane + Tween 29(1) 65 20

Pristane(S) + Tween: 80 : _ 42

Aive G1(S) + Tween 80 69 | conponent
fornul ati on Pl uronic L121

0 Squal ane . 0 25

Tween 80 EG7-ova transfectant or by spleen cells gytoplasmgq@gu@ne +

Tween 80 +l@%&@@ﬁ&&%ﬁiova, recognize a determinant ﬁﬁpped by thell assay
ex ad uyvant ornulatlon

I(?n tc)reloplgurggfg&%%é’va 2887527 Skl % %éné E\d? vEREKoork¥S# BR-@¥Asi st s
of two annaauso Rarltl [EIsprcekls c&%temsphaheob?f%ggﬁd7salImﬁusﬁlénénd
gogf%)alr ni ng gﬂek‘vgﬁ‘. %%e';%(;%%tl &%LIQ r? &rﬁfé@é&&% 0%%?‘%?08 O}'esgr cted
N-Acetylnuﬁa&leLCE&AepnthBM:gggthﬁunnduqaﬂwby35 sol@F)e antigenyative of
nycobact er ¢H geblve'dle \Aéagdgy%%g%sea to ddletHIHe! GRLLRGr PUEPRSR N1 gen
PCT/ US95/ 18B83gen formulations can be used to drlve soluble antigen
into a class I restricted pathway. '
10 a) ova _
' ' C57BL/6 mice were immunized once with various {
amounts of ova (30 ug - 1'mg'per moﬁse) with or without an
antigen formulation. Mice were injected subcutaneously and
in the tailbase. Spleen cells were taken from the '
15 immunized mice at least two weeks after the immunlzatlons
and in vitro stimulated with the EG7-ova transfectants. An
ova concentration as low as 30 ug was as.effect;ve as a
1 mg dose. Therefore, the CTL studies were routinely
performed with spleen cells from 30"u§30va-primed mice.
20 After five days of in vitro culture with EG7-ova, priming
was assessed by the presence of ova speclflc effectors
capable of lysing EG7-ova. _ '
Mice injected with soluble ova in HBSS as hlgh as
1 mg, showed no evidence of CTL primlng (FIG. 1A) .However
25 mice immunized with 30 ug ova in the antlgen formulatlon
described above (shown as AF in the flgures) showed a
significant transfectant specific CTL response (FIG. 1C).
Furthermore, the extent of EG7-ova killing by the ova-AF
immunized spleen cells was comparable to that'of ova-loaded
30 spleen cells immunized mice (FIG. 1B). .
That the specificity of CTL priming in_vivo was
antigen speczflc was shown by the lack of spleen cells from
B-galactosidase 1mmunlzed mlce to manlfest secondary CTL
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m crofluidized vehicle (part I) to obtain a honbgeneous enul sion. MNDP
I s added t dw&glﬁséAFm and vortexed briefly. The NDP copeefiisosisyssn i n
the mixture was varied to determine if there was an optinmum
concentration for CTL 5 induction. As an adjuvant control, mce were

al so i mruni zed with - soluble antigens mxed with al um according to
the manufacturer's manual (Pierce Chem cal, Rockford, L) or with
‘Conpl ete Freund's Adjuvant (CFA). This antigen formul ation
is used for ipdspbnse dh &atrmywwisxmdmmqyim rEGPanses | Mo npes.

model is i ndi BREPOELENSECodh o7ty mehsd o medR e % ' Teatnene W i’fe

simlarly induce cytoto Se responses |n humans,

domesti cated, or agricu ' EHE%FE égﬁh

formul ati on and ant i geng%ggghra@e@l%sprofuce t he desi re ce% ar response
may be det®rnfadyble PEHﬁPFPC&PF%Q&PHN@ﬂE&% el 193down t o

t hose of epécﬂgw gLl Fekpone,afthe Warut uﬂmﬁwﬁ(@mmt&ét%d
Thus, if desi o _mnimze t?g gl e eff ct (g treatnment .20 wih such a
m xture thos Oga TRFREPFSIRE 5 AR ep 96 BAME/c

| evel of suchmbcel witthesbhuble B&qaungmmeﬂhankqnmundunmﬂ1rekp&nSecated or
agricul tural o] r |

duce i mmani TyeTEPaPReFPeqts! ablethlidesbn be RN X' Jdipenle,
wll be |x@echrenve9tang vas ppsapnnﬁﬁeﬁom at 1easé:r1@atqhqomrmomn
particularly ppeéen! Smbiodfres welbl AU, Mkl duitiitled? 4 H VL
which will allow the e

r I'sion to remain in.a stablé form for peri od
of several daysyinokhecpEegengecRf. irradiated C3-4 transfectants.
FIG. 2B demonstrates that 30 pug of

B-galactosidase in AF induced strong specific CTL response

15 against transfectant. At an effector-toftarget (E:T) ratio
of 3:1, f-gal-AF immunized mice showed about 80% of
specific €3-4 killing. Hcwever, only 20% killing of the
same target was achieved with effectors isolated from S-gal
in HBSS immunized mice at the same E:T ratio (FIG. 23).

20 Since neither EL4 nor P815 expresses class II MHC gene
products and the lysis shows syngeneic restriction, these
ova and f-gal specific effectors are class I MHC
restricted. _

To demonstrate the usefulness of the antigen

25 formulation, mice were immunized with soluble ova
encapsuled in two types of liposomes, one of which was a pH
sensitive liposome. One week later, spleen cells were
stimulated in vitro, as described above, and tested against
Sicr-labeled EG7-ova or EL4. FIG. 3 shows a representative

30 result demonstrating that ova in liposome could not prime
mice for substantial CTL induction. Similar results were
observed when ova was immunized in alum.

ample 2: Recognition of e e by CT
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30 Met hods The follow ng materials and net hods were used in
t he exanpl es provided bel ow unl ess ot herw se not ed: -

16 WD GBS/ 863 _ PEUUSHRAE331 5433
M ce Femal e C57BL/6 (H2[err] ) and BALB/c (H2[err]) mce
wer e purchased from Harl en Sprague (San Diego, California).

Antigens 5 Oval bum n (ova, G ade VII; Sigma Chem cal Co.,

St. Louis, M) was used in the native form [err]- gal act osi dase,

([err]-gal, Gade VIII RL) _was.used_ in the. nativ r d.after
boiling in 1 NINaOHfC)aéﬁ?#% ?Bd Esgan, —§R£§|kSFP & E?% HQ Tt
gpl20 was pinduesddin r@GiBL/ G\rm.r.ceahyBEGfleohraoItm'gyxsfectant and by Tunor
CelI's and WAL AU 1y ova-loaded splenocytes recognize EL4 cells

coated with the peptlde ova 258-276. To determine whether
5 soluble ovalbumin in AF induces similar CTL responses,

spleen cells were prepared from immunized mice and
stimulated in vitro with EG7-ova. The effectors were
tested against EL4 cells coated with the peptide ova
253-276, or with a control peptide derived from myeiin

10 basic protein (MBP 84-102). The results demonstrate that
ova-AF primed CTL with a similar specifiCity to those
primed by transfectants, or by cytoplasmically loaded ova
(FIGS. 1A, 1B and 1C). ova-AF primed effector cells

_ effectively lysed EG7-ova, and an untransfected EL4 cells

15 coatéd with 50 pg/10° cells of ova peptide, but did not
lyse EL4 cells coated with 50 ug/loscells of MBP peptide.

In the f-<galactosidase system, Carbone and Bevan,

supra, indicated that f-gal expressing transfectant and
splenocytes cytoplasmically loaded with soluble

20 pB-galactosidase, induced CTL which lysed ﬁ-gal expressing
transfectant and nontransfectant P815 cells coated w1th
alkali digested B-galactosidase. Soluble B—galactosldase
induces CTL having similar spec1f101ty when immunized in AF

(FIG. 2).

25 le 3: CTL effectors are CD8* T cells
' That soluble protein ahtigehs in ‘AF induce cD8*
effector T cells was shown as follows. Splenecytes from
immunized mice were cultured for five days with irradiated
transfectants in vitre. Thereafter, cells were harvested
30 and depleted of CD4* or CD8* T cells by uszng monoclonal
anti-CD4 or anti-CD8 antibodies plus complement. Depleted
populations were then tested against ’Cr-EG7-ova in the ova
. system or S'Cr-P13.1 in the B-gal'system. The data shown in
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The tunor cells used were the la lines EL4 (C57BL/ 6, H2b thynoma) and
P815 (DBA/ ZWOIjE@g“gast ocytonm). Derivation of the ova-pr asbigusysnsdas
transfect ant, -ova, 15 is described previously by More et al., 54 Cel
777, 1988. The [err]-gal-producing transfectant, P13.1, was derived by
el ectroporation of 10[err] P815 cells in 1 m of phosphate buf fered
~saline (PBS) with 10 ng of Pstl linearized pCHL10 (Pharmaci a LKB

Bi ot echnol ogy Inc., Piscataway, NJ) and 1 ng 20 of Pvul linearized pSV2 neo
(Sﬁuthern et @Ia.ih'%hiﬁgﬂtes t?é@Fﬂin(%ﬁetov32§ysﬁ8ﬂ2)ﬁéplbembﬂ b¥ cps*
selection in 400 rr o]  antibiotic 18. .The -4

t r ansf ect ant a‘af%}gﬁ \Pglf cgategq om%hgygkiBg%e%beﬁBﬁﬁfFﬁﬁ?gggyb’jhe whole
transfecti ng wififector celllapophkationng Howeyer; | degplefhion 6fseD4toTt he

| munogenet 1 c£ e POEHGYC o P R 1 EAE Sy BFRECECANtnd, 1yptY, ot

15-12, wasSpr &E7de¥aby Dr. Germain of N H (Bet hesda, MD). The Kl[err]
transfected L cell |ine w@silarPf OVinlochdysldal GGybees fePiLRi ¥ersity,
Australia. The 3Q Dd and Ld trair¥s'f ect ed Lﬁce I J(?{r,les w’er%@%rov%gﬁd y Dr.
Ted Hens e FD8VaThFRdien agriogatad (Fhesievighytic activity of
17 89621 ~3tigen formulation immunized spleen cells.
PCT/ US95/ 15433

Example 4: Soluble ova in AF prime CD8* T cells

10 To demonstrate that ova-AF primes CD8*T cell

populations in vivo, and is critical for in vitro secondary
response, CD4* or CD8* populations were depleted from
spleens of ova-AF immunized mice and from naive mice.
These treated populations were then stimulated in vitro

15 with EG7-ova alone, or in a combination of ¢D4* and CD8* T
cells from ova-AF immunized mice, or in various combination
of CD4* or CD8* T cells from ova-AF immunized mice with the
CD4* or CD8* cells from naive mice. FIG. 5 shows that
primed CD8* cells are essential for the manifestation of a

20 secondary CTL response in vitro. These data also indicate
that for the effective secondary CTL response in vitro, ‘
CD4* T cells are required. CD4* cells are not needed for
priming. Similarly, CD8* T cells were required for the
manifestation of B-gal specific secondary CTL response in

25 vitro.

The above examples demonstrate the effect of the

antigen formulation on the induction of class I restricted
CTL responses against soluble protein antigens. The
antigen formulation mediated soluble antigen induced CTL

30 priming, and is similar in activity to that induced by
transfectants and by splenocytes cytoplasmically loaded
with soluble ova or f-gal. In the ovalbumin system,
EG7-ova, cytoplasmically loaded ova splenocytes, and ova-AF
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Innunization M ce were i muni zed intravenously with a 200
[err]1 uspensi on of 25 x 10[err] splenocytes, after a cytoplasnic

| oadi ng y@?fé‘g 3 bed by Mbore et. al. supra, and Carbone ePCTASOH15433 J.
Exp. Med. 169:603, 1989). For ova-antigen formul ati on or

[err]-gal -antigen formulation immnization, 30 [err]g of each protein
antigen was injected per nouse in the footpad and the tail base

subcut aneously. Each injection consists of 67 [err]l of

m cr of | ui diiz—xaimﬁr&:i gefay oa:md;ationeéﬁrl(:tadecber*l COLRg s(bz)ndﬂ'u‘.d thiacedur es)

final vol uReSrentse’ Gihet s@iotPERet vish M Bacdy ravamedid 1 - T
(Wl kersvi lpeptide; MD)d (P kemgplivedeGTLnafberennlyt omes between 0 and

300 [ el (IR G5! AUES, £ OB ngsigcgggafaﬁsdf%&@m%%@ BN ens

in CFA, or In 51un1|n total volu nvitro
stlnulaﬁloﬁnﬂquﬁeﬁﬁhntqﬁﬁnﬁ%ﬁ¢iﬁﬁze B-gal expressspgé§ﬁ3@§fb§ﬂﬁytAx 106)

from nor malesary i HRA 28D the rﬁﬁ@rmﬁéc’ead bses e&umdsahslﬁa%dlén

earlier were |ncubated dﬁgk err% G7/-ova glrra iated wt

20, 000 20 aAkglir G e%n s off &s 3ppiPAPUBstR ¥BAESWAS! [ adi at ed

\;m/t gogj) 006bsed-)vA| | efiﬁmtﬂrerm}b giducesd asg eimiurizaeibnplraths splleen lc%tZLlG in
0 al r e I e a Go .€

medi um conSYSPPH aﬁ&iﬁﬂﬁéﬁfﬁéﬁﬁﬁﬁ¥ S%Eﬂwﬁ-ggsé%gﬁggg?sﬁﬁnugPe(%EEEE&%VH | e,

MD) suppl erEnbwa-epeicillin TOL fhy Antigén sCoxmul#tipn 2avugliqueni ne,

gentanyci nbaequée neithti Svd M&ﬁ%ﬁ@é&eiﬁa&%a séfkitigel N ViLro

depl etion I ments, 1 n vivo ro, stinul ated spl een {
cells merelipééPBG WO ﬁ&uﬁﬂQQwﬂCQRﬁ4tkﬁ#%%e(ﬁﬁksyrRELEGZIH viyenti- CD4)

or mAbs 3. 168 (antl-@&)sef @xdn@l@@llmlmeaﬁtoehéoan%éﬁrr] T cells
(Sarn1ento et a& n@ynol 26 5,
atlon used ove, 1ts equlvalents, are useful in
15 human therapy and in vaccine development for the induction
of CTL in va:idus cancers and viral diseases.

Example 5:

This is a specific example to show the use of the
above AF on produCing class I restricted CTL priming by
20 . soluble gpl20 from HIV.
The gpl60 IIIB expre551ng cell line (15-12) was
produced in the Balb/c fibroblast-derived 3T3 cell line.
It was obtained from Drs. Ron Germain and Jay Berzofsky,
_ National Institute of Health, Bethesda, M.D. The gp160
25 expressing cell line was employed for in vitro stimulation
of in vivo primed splenic lymphocytes, and also used as
target for gpl60 speeific CTL induction. Balb/c mice were
immunized once with_lo 4g of gplé0 per mouse with or
without AF. Mice were injected at footpads and tailbase
30 subcutaneously. | Spleen cells were taken from the immunized
mice after two weeks of lmmunlzatlons and in vitro
stimulated with 1rrad1ated gpl60 transfectants. After five
days of culture ;g__;;;g, priming was assessed by the -

26



and Ceredig et al., 314 Nature 98, 1985). The mAb RL. 172 and mAb 3. 168

were obtai Rg ﬁ ‘éﬂﬁ? : Jonathan Sprent at Scripps dinic pduddggeasch
a, 18 WO

Foundat i on,
95/ 17863 PCT/ US95/ 15433

Spleen cells (30 x 10[err]) fron1norna| or inmuni zed m ce whi ch had
been prined at | east 21 days earlier were I ncubated with 1.5 x 10[err]
15-12 cells (treated with 200ug of ~ mtonycin C for 45 m nutes per

10[ err] cel|spraaenaqrpﬁxzp§q¢f4@ egffegtors| cprpapegt Pel¥ysing ILAE 0t he

dom nant CTL d'lfhnts E’E”dé’/ﬁoinﬂ?e'ﬁnﬁ?ﬂﬁé?éété&’%ﬁdlinékrv' e
Scientific, anta Ana, CA) contajnln @6$re screened FCS, (I CN Fl ow,

‘1 CN B|ochenlc@@?uhﬂﬁ:3r41ﬁﬁQ¥ﬂﬁﬁﬁi %ﬂ% Qn“PG &t GhFnEesSPONsSgedBanycin and

2 x 10[err] Mp&uatiaiaPtviiip|AF &ed gprzotro 10 stinulation with

ConA super Batant. - e £8116uEHy Seamp1 8 ABaghErEATER SRR RS0 O3 | e

or in V|tamtmgennﬂnnmhkqﬂxnns(ﬂflthmerenVenaied with usbesoRlLochly? one

(anti-CD4) or 3 cfifhd Déndde ReRggptcs s OhchOistPAte 1BnakaBRLL
hor at o es d

conpl enment (C@ erl’ane.
responses can be induced with only two of the above three

components.

10 ample 6: Determination of critical components necessa

r CTL inductio
To determine whether all the above-noted

components are necessary for antigen specific CTL
induction, mice were immunized with ovalbumin in a

15 microfluidized formulation of various combinations of two
of the three components preéented in the AF above. Two
component combinations used were as follows;
Squalane/TWEEN in PBS, Squalane/Pluronic in PBS or
Pluronic/TWEEN in PBS. Another set of groups were included

20 where mice were immunized with ova formulated in a one
component system i.e., Squalane in PBS, Pluronic in PBS or
TWEEN in PBS only. The above three component antigen ‘
formulation was modified to exclude one component at a
time, constituting PBS in its place.

25 The above antigen formulations consist of:
0.300g TWEEN 80 (Aldrich, WI), 1.875g Pluronic L121 (BASF,
NJ), and 7.5g Squalane (Aldrich, WI), brought to 50 ml with
PBS.

The two~component formulations were:

30 Sgqualane/TWEEN: 0.300g TWEEN 80, and 7.5g Squalane,
brought to 50 ml with PBS.
Pluronic/TWEEN: 1.8759 Pluronic L121, and 0.300 g TWEEN
80, brought to 50 ml with PBS.
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Ontario, Canada) for renoval of CD4[err] or CD8[err] T cells (22, 23).
The mAb RL. 172 and mAb 3. 168 were a gift from Dr. Jonat han Sprent at
Scri pps W0i%i1286and Resear ch Foundati on, La Jol | a, CA. #Srrusesris433
Cytoxicity Assay - Target ceIIs (1 x 10[err]) were labeled with "~
100 [err] G [51Cr] sodium chromate for 60 mn. For peptide pul sed
targets, 50 [err]1l of a 1 ng/m peptide solution in HBSS was - added
during the targets labeling with [err]C} After mashing, 25 10[err]

| abel ed ta Wy re incubated
in 200 [er???E%Pa%%ﬁyﬁafané%1zg %??% %?5@%%0%1£f and 7 super nat ant
was coIIecﬁﬁﬁaéﬁ@ebhénﬂﬂghﬁ|¥9I§%|%1wwéth PB@Ietermned as Percent -
specific lysis = 100 phd (RS ware thédlpros@eséanerpsus! gase)/ (maxi m

ot ot oxi ¢ BLCToRliddgR %'(%ﬁ%f e LR s aééré&%%ﬁ%i?i%éeﬁ{

in all sxpandnstbred at 4°C until use.

96/17863 Ovalbumln (Sigma, MO)'was'&ggaﬁggélégésgrought to
a 0.3mg/ml solution in HBSS (Whittaker,_gugrgj. ~The stock
0.3mg/ml solution was combined with the two component
formulation in the following amounts: 5 parts Ovalbumin

10 0.3 mg/ml solution, 3.3 parts 2 component formulatlon, and
1.7 parts HBSS. - : S | q

The formulation was vortexed and kept on ice
until injected. All solutions were combined just prior to
~ injection.” o ' ' ; '

15 Each mouse received 200 ul of one formulation
containing 30 4l of OVA by injection in both'hind'footpads
and any remaining solution was injeCted“eubcutanedusly at
the tail base. Mice were allowed to rest for two to four
weeks prior to spleen harvest. '

20 : Two weeks after lmmunizetions, spleen cells were
prepared and in vitro stimulated with irradiated EG7-OVA.
After five days of culture, the presence of OVA speciflc
CTL was measured by testing against Sicr-EG7-OVA or S'Cr-EL4
in a 4 hour Slcr release assay. The data shown 'in FIGS. 8-

25 10 demonstrate that Ovalbumin formulated in microfluidized
two component system can prime OVA specific CTLs in vive.

We further evaluated the relative contribution of
the individual components for their ability to induce CTL
when combined with protein antigens. For immunization

30 purposes soluble antigen was mixed with microfluidized
excipients to obtain a stable homogeneous emuision with
particle sizes ranging from 250-300 nm. To further define
the components of squelane—Tween Sd-pluronic (STP)
formulation responsible for CTL induction, we immunized
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Dét ermi nati on of Antibody Responses in Mce and Monkeys

Each well o , U bottoned plates (Costar, Canbri dgg
cQat ed Wlthiwzgwng of ova or gpl20 in 5 50 ul of HBSS and |ncﬁEM?;5/¥£53e

overnight at 4[err]C For the determ nation of anti-gpl20 and anti-ova
anti body responses in mce, pI ates were bl ocked with 1% BSA for 1 hr.
Serially diluted sera were added in 25 [err]1 volune per well and

i ncubated for 2 hrs. Plates were washed and SOH[QD ; of 10 1:1000
di lution of gomicanvithog¥a HEGsamdlega-Syesn T) miepire A pbarenien
[err] % BSA V‘Br@wééﬂeﬁop?PT‘)‘EHlxtﬁfﬂeerorl é’&ualane?ldﬂﬁ&mt t @EI‘)h ®i 2t E5e VRRE

washed and 100 [err iu bstrate was adde O err] was
m

er well
taken after 103%o2180ntroly; im sguadsne Hes)det%ﬁrﬁeﬁq oﬂr)of°’r"ro'?13f<‘é§°n1°

anti-gpl 20 15 gp;xboﬂycéewaeasalsai |1 mimh i%ted S N e_:_awasm(mmnm o
the bl ocking of pI ﬁ@g?”d t he di_lutiqn of..sera |n 5% nor mal

goat serumTn B#&nR ARt e YRR Bl Aft Iaéir;rluvant controris. PetE)
Synt hesi s positive c@nhrbdti migepwietes iguurndseshdvitth tspbenmoca]:lsi 20

sequences 253- G7E( SEGUEBZEIL) StalBdrick solyfidhER NHLIRITSSVIEER

where the sta one IS use each amn no
acid) of oval b@mmnathnsaaagssgbsptmwgged dsparad and othef nyelin

basi ¢ pr ot %iwpaﬁé ﬁQZkehéaauq&cqabw igng No. 2: 25
DENPVWHFFKNI VTPRTPP) and synt hetic peptides correslgmr}l i ng to anj no

aci d sequetes 308- 322 (EBFI FBeseghercePrort CTigh N St iess iR ed

by solid phasesgeptimieufiypelicdnte. Twd Weeks AftedrcdhR danmircima i)
synt hesi zer. re-for

tr
anhydri des wi ﬁ?i]?l%n S‘E)efﬁc‘gﬁfﬁoﬁ'lg]eaa?ﬁgpadf diztH _ymre étlr}g?
whi ch were exprasdsingsEhydecellsgnfotr fixel dayst ensl t@stp!ld ragainst "Cr—

efficiency waspdipUJOTEH 9% DERRYERN 16" Carhe0Rekth eV M g, 11)

15 demonstrate that 30 pg of ova in combination with STP or ST
primes class I restricted CTL response in mice.' The
priming of ova specific CTL by ova in STP or by ova in ST
appears to be better than that induced by spleen cells
cytoplasmically loaded with soluble gva. Ova in PT or in

20 SP could induce ova specific CTL responses in mice but
inconsistently and poorly. Unlike SAFm, the addition of
MDP to ST formulation did not compromise the gova specific
CTL induction in mice (Table 2). No ggg Specific CTL
induction occurred when mice were immunized with ova mixed

25 with the individual components, S, P or T nor when mice
were immunized with ova-SAFm or gva-alum. Mice immunized
with as much as 1 mg ova in (a) HBSS, in (b) SAFm or (c¢)
absorbed to alum did not prime ova specific CTL.
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the nethod of Kaiser et al. 34 Anal. Biochem 595, 1970. The pepti des
were released fromthe support with HF .

20 WO %(17888/ 17863 PCT/OS95118885/ 15433
following the "l ow high" procedure described by Tam et al. 21 J. Am
Chem Soc. 6442, 1983, and the peptides extracted . fromthe resin with
10% acetic acid. After |lyophilization, pepti des were desalted on a
Sephadex G 25 columm, and 5 sanples of the peptides then HPLC purified by
reverse phase chromat ography on a Vydac preparative C 18 col um.
Purified peptides (98% were solubilized in HBSS at a flnal

concentration of 10 ng/m and diluted to the deS|red concentration in
the conplete nedia. 10 CNBr Di gest - Sanpl es of
protein (e.a., [err]- galact05|dase) wer e treated with-100 fold nol ar
excess of cyanogen brom de in a solution of 100 mMtrifluoroacetic
acid. The reaction was all owed to proceed for 18 hours at room :
tenmperature (about 15 20[err]C) with rotraiszon. Follow ng the prescribed
reaction time, the peptide fragnents were separated fromthe

Induction of ova spesific CTL response is not blogksd by ST + MDP

Stimulstor Targee?® ET gva-ST (
' EG7-ova 100:1 0 100 82 76
Bt 33:1 (1] . 86 . 67 62
11:1 0 a3 39 25
3:1 0 6 13 3
1:1 0 0 0 0
© 3 0 0 -0 0
. memmwdwi&”mmmvmﬂomuhﬁou
hind Smcwwukwbymmwmspmmﬁnammwmumm
xample 7: Components Ne ess or ova Specific Antibo
Broduction R -

Mice were immunized three times at 2 week _
intervals with 30 pg of ova in HBSS, STP, ST, PT or SP. as
5 a posltzve control, mice were also immunlzed with ova-SAFnm,
as SAFm is known to induce a strong antibody response.
Seven days after the second and third immunizations, mice
‘were bled and the sera tested for ova specific antibody
response. The results are shown in Table 3. They indicate
10 that mice immunized with ova in STP, ST or in SAFm display
similar anti-ova responses after two immunizations.
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réactant using a SEP-PAK C-18 apparatus (Waters),

acetonitrilyg
Protei n sanp

Pes (e.qg.,

el uted with 95%

Al kal i ne di gest P’iq-,‘glsgf,lsl\?y,&am

o@fiskes Yophi i zed.
treated wt

[err]-gal act osi dase) were
and the

and boil ed for

2 m nutes,

resul ting peptide fragnents were

separated fromthe
and
| restricted CTL primng

Cell. Biol.

1989 and Car bone and Bevan,

eluted with 95% acetonitrile and |yophilized. 25 Exanple 1:
113 UCLA Synp. Mol.
Exp. Medicine 377, 1990,

Mbore et al.,
171 J.

denonstrate that mce i nmuni zed with spleen cells | oaded

cytoplasmcally with soluble ova, were prined for ova 30 specific,
ova- expressi ng EL4 transfectant EG7-ova

restricted CIL response.
was enpl oyed for in
| ynphocyt es and

The

reactants using a G 18 SEP-PAK apparatus (Waters),

Cl ass

cl ass |

vitro stimul ati opgofg N Vivo prined splenic

killing.
by 21 WO 96/ 17863
PCT/ US95/ 154 3dug ova/animal # mice responded/ 1/dilution

n i e sera £

al so used as target for-ova specific CTL nediated
Thi s study al 38deREESRSeE Anti-9vwaant3Bofy rrespeddecct or s i nduced

HBSS 0/3 - <1/20, <1/20, <1/20
st? 3/3 <1/4860, >1/4860, <1/4860
ST 3/3 >1/4860, >1/4860, >1/4860
Pz NA NA, NA, NA
SAP—i Na NA, NA, NA
3/3 1/4860, 174860, 1/4860

* N/A; not available

le 8: 0 _Spe c ductio

HIV gpl20 IIIB was used as a second antigen
system to determine CTL induction in STP, ST or in MP-T.
Mice were immunized with 1 pg of gp120 IIIb in HBSS, STP,

PT or in ST

As a control, mice were immunized with 1 pg

10

15

of gpl20IIIb in SAFm or CFA (Complete Freund’s Adjuvant) or
in RIBI adjuvant system containing MPL (monophoshoryl lipid
A) and TDM (trehalése dimycolite). Three weeks after the
immunization, spleen cells were prepared and stimulated in
vitro with mitomycin treated transfectant cells 15-12 or
with the 18IIIb peptide. After five days of culture, the
resultant effector cells were tested against vaccinia:gpl60
IIIB, or parehtal vaccinia infected P815 cells as targets.
The results demonstrate that the gpl20-Squalane-TWEEN 80
formulation and not gpl20-Squalane-TWEEN 80 pluronic
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EG7-ova transfectant or by spleen cells cytoplasmcally ~ loaded with

ova, recognize a determ nant mapped by the pepti de ova 258-276 in the
cont ext of I_;ké | yse EG7-ova, and also kill EL4 cRETYSBHSBd with -
ova 25%999%8 hus in 5 order to assess whet her an endogenous cl ass |
restricted CDB[err] T cell pathway can be induced by a sol uble

anti gen, t he above system was used to deterni ne whether certain
antigen fornul ations can be used to drive soluble antigen into a class
| restricted pathway. 10 a) ova C57BL/ 6 mice were

i mmuni zed once with var| - s i -<TL Ny per nouse)
with or fommskatien © ﬁf@% H?ggnmgﬁgtalcgﬁ %223 \%/eprbgll nj ect ed

subcut anq:‘ggﬁdhs’ﬁldi.n mice (Dablei #base. Spleen cells were taken fromthe 15
i mmuni zed mce at | east two weeks after the imunizations and in vitro
stinmulated with the EG/-ova transfectants. An "~ ova concentration as |ow
as 30 [err]g was as effective as a 1 ng dose. Therefore, the CTL
studies were routinely performed with spleen cells from30 [err]g
ova-prinmed mce. 20 After five daysawé in vitro culture wth EG/-ova,

prim ng was assessed ha/mthe presence of ova specific effectors

capabl e of |ysing EGT7- ovalaductionof gi20 specific CTL qgpopminaiss oot o with sol ubl e ova in
HBSS as hi gh as 1 ng, showed no evi dence of CTL prl m ng (FI G 1A) .
However 25 mce imunized with 30 [err]g ova i ngktvxidih imi h

descri [#miimebove (Rsttn as AELIin the f i showntm swﬂ!ﬂcant

t ransf speC| fic CTL r onse (FLG 10). urtherm)r vl N€ €xtent
of EG7qg¢/bz£%<l I 1ing ‘Bl%'t he O\?%F}AF trmunl zed sp;fen cel | s A conpar abl é
to that of ova-loaded 30 splaan cellsa nmunized mae (FIG

That the specificity of CTL #dinming i ® vivo was 35 antigenMpecific was

shown by~t-he—taeck—ot—sptee—eetts—t+om——-—_—gat-aetosi-dase—-rroi2ed m ce

to manidenfs secongdary CTL (o0 0 50 )
33:1 0 3s 0

11:1 0 27 0

3.1 ) 18 0

18Ib/IL2 3T3+1810b 100:1 0 59 13
' 33:1 0 59 2

11:1 (v} 57 0

3:1 0 29 0

15-12 vac:gpl20 - 100:1 35 73 NA
' 33:1 19 &5 - o NA

111 12 : 37 NA

3:1 0 . 2 NA

1:1 ' 0 0 NA

mice were immunized with | ug of gp 1200 in various formulations :
%mnywuukuhudbymbmmgﬁepmmhﬂ axmmmm-expmccﬂhw
NA; oot available
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22 WD 96/ 17863 PCT/ US95/ 15433

response in vitro when stinmulated with EG7-ova. No ova POEASHS/ T5453TL

i nduct i on YHIHES ved. b) [err]-gal act osi dase

Simlar results were obtained using another 5 soluble protein antigen,
[err]-gal. For assaying [err]-gal- specific CTL response, the target
used was BALB/c derived [err]-gal -expressing C3-4 transfectant.

| muni zat i on of BALB/ c mce wth soI uble [err]- gal gave background CTL
response. Jhe 313 Fos g tdnh lpeosPRescin 10

harvesting.

| ynmphocyt es =har vest ed, and cultured for five days in the presence
of irradi ated C3-4 tranfggcgagt Snduction of g(?lzdzléﬁedﬁ&ibrmﬂﬁ&fﬂes t hat

30 [err of err]-gal act osi dase in AF stro

resE)ons]e915 M?[B%e%f gﬂéFch’&ﬁF Meé S‘t‘@t gﬁ)l%### cgt?rr%e
of 3:1, [esr]tﬁeésﬁftlmnwaaﬁ ﬂ:m:&lad.\sad Atneutarfiftelel were sybed famd C3- 4
killing. Homever%%gf#%?nZ % k| | | &§F otfh‘igs antA B d i He Bt A% ieved with

effectors i sofe®
gpl20IIIb in a soln.d phase ELISA assay. The results

demonstrate that gplzo-ST is a better immunogen than gpl20-
HBSS, gpl20SAFm (Table 5), or gpl20-STP.

Table 5

" Induction of anti-gpl20 antibedy response

lupg gpl20/animal # mice responded/ ~1/dilution

formulation # mice injected sera titer

#BSS 0/3 <1/20, <1/20, <1/20

STP 1/3 <1/20, >1/4860, <1/20

ST 3/3 >1/4860, >1/4860, >1/4860
PT 3/3 >1/4860, >1/4860, >1/4860
SP 2/3 - <€1/20, 1/540, 1/540

Saf-M : 2/3 1/180, >1/4860, 1/540
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i n HEBSS i nmuni zed mce at the sane ET ratio (FIG 2A). 20 Since neither

EL4 nor P815 expresses class Il MHC gene products and the |ysis shows
syngeneiWOPes863 cti on, these ova and [err]-gal specifiRCTHIISAE43Bs are
class | MHC restrict ed. To denonstrate the useful ness of
the antigen 25 fornulation, mce were imunized with sol uble ova
encapsuled in two types of |iposones, one of which was a pH sensitive
~liposone. One week later, spleen cells were stinmulated in vitro, as
descri bed gbove ] . ] a '_c.AJ : -Iabeled EGV ova or ELA4.

FIG 3 showsSa-representatrive 99 —res FASHEr TR HLBi posone
coul d not prinme Mbnkey@’Cﬁﬂuﬂpanlgﬁoﬁﬁl.WéthuimmunLEEQW*ﬂthreSU|tS

wor e i ti BERYSEARICN o3I, N Ak G YB120-rmsEX VR %2

Recognitio
WO 96/ 1786@ontrol, a group of monkeys were immunizeel/wiSds/BédS@binant

Car boneg angd Beyafa & Eﬁa.n‘i?x@%?&fﬁ%t G idal Moblkeys wddl Uikt {263 7EE/ ©
m ce by EG/-ova trans ect ant
two week 1ntervals and bled two weeks and three weeks after
the second 1mmunlzation. Pre~ and immune sera from each
monkey was serially diluted and assayed for anti-gp120
activity in an ELISA as described in the materials and
10 methods. The data (Figure 12) indicate that monkeys
immunized with gpl120-STP or gpl20-SAFm induced similar (
responses in monkeys. One monkey immunized with gpl20-ST,
induced anti-gp120 response similar to the gp120-SAFm or
gpl20-SPT immunized group. One monkey immunized with
15 gpl120-ST did not induce a strong anti-gpl20 response after

two immunizations.

with HPV 16 E7 -
1. Generation of recombinant HPV 16 E7 Protein
20 for Immunization |

a) PCR and cloning of the E7 gene
The HPV 16 E7 gene was cloned from a plasmid
obtained from Dr. Karen Vousden (Ludwig Institute) encoeding
the E7 gene derived from the carcinoma cell line CaSki.
25 The coding regions were amplified by PCR using primers that
encode the 5’ and 3’ ends of the genes flanked by Bam HI
"and Sal I cloning sites. The E7 PCR product was ligated
into the pGEX - 4T-1 expression vector (Pharmacia Biotech)
resulting in the pGEX.E7 expression plasmid. E. coli
30 strain XLl - blue (stratagene) was transfected with the
PGEX.E7 expression plasmid. The sequence of the E7 was
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¢ytopl asm cal |l y ova-| oaded spl enocytes recogni ze EL4 cells coated with
the pepti deg@vR4md- 276. To determ ne whet her 5 sol ubl e ovpd-PusIsnsidz AF
i nduces simlar responses, . spleen cells were prepared from

i 'muni zed nice and stimulated in vitro with EG/-ova. The effectors
wer e tested against EL4 cells coated with the peptide ova

253-276, or with a control peptide derived frommyelin 10 basic protein
(MBP 84-102). The results denonstrate that ova-AF prined CTL with a
simlar specifoistdinéd fhomethe ppasmidsbpft thestresudtiing ecolanies and

i ootor cor | a8 TIFRLEIY by He o7 ctoumete® Sptiinal 220 Basky qop 1.

cells 15 coated with 50 [err]g/10[err] cells of ova peptide, but did not
lyse EL4 cells coated wigh -501’{'8&{11:%%%[Gfrbﬁgkgicﬁftiuﬁpoﬁeﬂh'&%:ia&ilggt o

In the [err]-gal act osi dase system one an evan, supra, in
that [err]-gal expressing tra®%PEesaat BAd spl enocytes cytoplasnically

| oaded W:Hssol ubl e 20 g rﬁc?mlmtasbdgﬁali aﬁp&feds%h ﬂlh‘é&iﬁyﬁiﬂ:odes |
Lorr)-0al X eoel i entoibAULeckopt20d Dtk URtctont obals coll aate
i nduces CTL hat ngheigsT aat stleei dmindytetminusyuai thatombiAFproteaseG 2).
orot e nant | oS VRYE TR MEERE £ Rrptith B the capponyoeliRiond. ol €
follows. Spl &b@uatein oms produced z2udnpusified aal descuibed fnvgheays
o ek, o) Bt ANGIARIENLE 1o fges TROLGOLLET mafELntBCE of the
anti-CD4 or aMQEXIiié%nY%RRRQﬁJEﬂ%ﬁﬂ%ﬁhﬁI%ﬁ%ﬁ??hbeplEFéﬁf Y, paptrEirons
were then tesichtadiding dd PdEx Y -Sxfrédsibr pYasmid st €AlAEed to
S1Cr-P13. 1 '”JQE% égwgﬁéﬁ¥u§?§¥(ggonghqg§atﬁgoggdigion of isopropyl b-
D-thiogalactosidase to the culture medium. The cells were |
15 harvested and lysed by mild sonication. The lysate was
applied to Glutathione Sepharose 4B (Pharmacia Biotech).
After the fusion protein bound to the matrix, the resin was
washed to remove non-specifically bound proteins. The
bound fusion protein was digested with thrombin to release
20 the E7 protein from the GST fusion partner.
The E7 protein preparation was analyzed by SDs-
PAGE and the E7'protein concentration was determined by
Bradford analysis (BioRad). 9 mg soluble E7 protein was

cbtained per liter of bacterial culture.
25 ' 2. Generation of the X21 E7 Transfectant

Coding sequences for the HPV16 E7 protein (see
above) have been inserted into the IDEC proprietary
eukaryotic expression plasmid INPEP4. Within this vector,
E7 expression is controlled by the Cytomegalovirus

30 promoter/enhancer transcriptional elements. 1In addition,
the first three nucleotides of the E7 coding sequence have
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24 WO 96/ 17863 PCT/ US95/ 15433

FIG 4 indicates that, in the ova system depletion of CD8 T cells

abr ogat avio esri7863ti c activity conferred by the whole efPloTmIS95/15095 |
popul ati on. However, depletion of CD4[err] T cel | populatlon di d not
have any effect on the lysis of 5 EG/-ova. Simlarly, in
the [err]-gal system depletion of CD8+ T cells abrogated the cytol ytic
activity of [err]-gal-antigen formulation inmunized spleen cells.

Exanpl e 4: Sol uble ova in AF prine Lerr T-cells 10 To
denDnstrat@ﬁﬁﬂﬂ?ﬁﬂR¥$ﬁzﬁﬂdrﬁﬁptiﬁsﬁ'Ué h an IEEBBPEﬂthélnnlﬂgh& and is

critical f@maﬂh\aédaeﬁs laéédpﬂﬁﬁédigﬁél9ruﬁE@feBﬂpﬁhﬁthﬂPS wer e
depleted from S of o%§ AF i mmuni zed nhi d fromnalive mce.
These treaFE&mﬁbﬁw éﬁﬁs%@w%? iRg Te9hoPat f° °VFPFot{5nﬁFPﬁtEeﬁ-ova
al one, or iimta ehimaide call ¥ne ax2ll (DRdiFidualcells fesisewatAr
I mmuni zed | cells from
ova- AE i § gﬁ%%s me?%\&%éﬁnﬁ?dxg§)ﬂ@%tﬁgrn blgt g;mfygescggr E?
message produotlon. Every clone dlsplayed detectable E7 _
message. Western blot analysis of cell lysates from the
two of those clones, 4E7 and 1C7, (HOPEl and HOPE2
respeotlvely) were then performed and demonstrated E7

10 protein: production.

3. In vivo Activity of E7/AF Soluble Antigen

Immunization

Female mice of C3H Eback'ground (H2KE, Harlan

Sprague Dawley) were used in these studles. Anlmals wvere
15 maintained according to nGuide for the Care and Use of

Laboratory Animals" (DHHS Publlcatlon No. NIH 86-23,

Bethesda, MD:NIH, 1985), and recelved food and water ad

libitum. The E7 transfectant cell line HOPE2 HZ”W was

used in these studles. The tumor cell llne was maintained
20 by serial passage in vztro. '

This cell line has been shown to malntaln E7
cytoplasmic antigen expression, as detected by western blot
analysis, following repeated in vitro passages. Tumors
were initiated in syngeneic C3H mice by subcutaneous

25 injection of 150,000 in vitro passaged cells.

Tumors were measured in 2 perpendicular
directions at biweekly intervals. Tumor volume (V) was
calculated according to the follow1ng formula.

V (mm®)=(LxW?) d1v1ded by 2

30 ' -where:
' L = longest axis measurement_in mm

W = perpendicular axis (mm)
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«CD4 or CDB+ cells fromnaive mice. FIG 5 shows that primed CD8+ cells
are essent%?ﬁ, 63 he mani festation of a 20 secondary CTL rePOUMSS/15433
vitro. These Qdata also indicate that for the effective secondary CTL
Tesponse in vitro, CD4+-T-cells are required. CD4+ cells are not needed
for primng. Simlarly, CD8+ T cells were required for the

mani festation of B-gal specific secondary CIL response in 25 vitro.

The above exanpl es denonstrate the effect of the antigen formul ati on on
the induction of class IDaestihncTable 6 &Te presented agaitwmorsMigs e

protein antigens. .Th e ! : ] | |
I nduced CTL 30 mm}'??ﬁen%f %‘%‘g‘g*sﬁg?%gf’g?g?‘%h@gfr@%? '?glets#gfe&!lﬁ uced&ﬁ&f
transf ect ant s amihadils sphpectedps cPaspl dBnFdgures| d3dapd 14 @nen RFeSAnRted

ova or [err]-gal.pd '4&%@%@1—@%3 MRYEBE eackYroyement/t 6P 86Ateal! Y
| oaded ova splenocytes, and ova- AF 25
WO 96/ 17865 group. Each treatment group was compeqrpgsgg/ A5 pontrol

i nduced: : : '
10002 (), Sy o8 it R chuka. | ey s oy
lived CTL aft @EHRN yingREULAtioR, A ﬁﬁ%ggngeﬂ'ﬂrst'h g‘r A fiail555{" 5@11:&5 i agﬁg’%
system the [ efudorsfilwéde palpable (approx. 50-75 mm’). Therapy was
initiated by immunization of mice with soluble E7 protein
10 in AF or Alum adjuvants (subcutaneously in a total volume
of 0.2 ml). Directly before immunization, AF was mixed for
60 seconds with E7 protein in Hanks Balanced Salt Solution
(HBSS) such that each mouse received either 30 ug or 90 ug
E7 protein 0.2 ml. Alum (Pierce Chemical Co.) was mixed
15 with E7 protein, according to instructions by the
manufacture, such that each animal received 90 ug E7
protein in 0.2 ml per mouse. Animals in a second treatment
group received a second immunization 9 days later (19 days
after tumor cell inoculation). Booster Immunization were
20 prepared immediately before inoculation, as described
above. ' . ' .
In this example (Table 6: Xp #233), 41 days after
tumor cell inoculation only 4/8 and 5/3 of mice receiving a
single injection of soluble E7 in aF (30 ug or S0 ug '
25 respectively) had measurable tumors. In contrast, all of
the mice immunized with E7 protein in Alum (8/8) had
actively growing tumors. Additionally, as shown in Figure
13, significant inhibition of tumor growth was observed
" only in treatment groups immunized with E7 protein in aF as
30 compared to control (untreated) or Alum treatment groups.
Inhibition of tumor growth (Figure 13) or increased tumor
regression rates (Table 6 was not observed in mice that
received a single injection of E7 in Alum.
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5 induced CTL that recognize [err]-gal expressing transfectant C3-4,
and al so the untransfected P815 cells sensitized with al kali di gested
[err]-gavo9ém18s3i s anal ogous to what was observed wi t IPCITUSISASMIBed by
i mruni zation with spleen cells cytoplasmcally | oaded with -

[err]-gal actosi dase. The induction 10 of ova-specific CTL by antigen
formul ation is unique because neither ova encapsulated in a pH
sensitive | i posonme, nor in alum couI d induce CTL primng in vivo.

These exanpl es indicge t-hat the fo Ll at| n_used above, and
its equivalents, ar e%‘é’@fltﬂ %ﬁ?ﬁj ?h%+%?> %?ﬁrY 7 vAEt¥e devel oprent
for the i ntweatment graupST Ii:hat \mcmdatmrmmmtmnshatadays 10
Exanpl e 5: égffé: agrpé t use of the
above AF oﬁng ca;"fr?gercItéll;:ﬂs,a I res]Eji ed dEﬁkﬂfprl mrﬁ% %1.51%&’ i?)?ﬂbl e gpl 20
fromH V. although some ‘H\’@Q}‘pm@h FeSgrdation was I°1P$%EV§45W1291 was
produceg 'ﬁl&EerEQEQ/v&n wu&ﬁe&eﬂdr\@%@@v CﬁklAimﬂe I't was

obtai ned from Drs. %g r mai an,d 63/ Berél% Nat i onal ‘I nstitute of
Heal th, Bethesda, M Bhe ¥68 ‘ir%l%#l%rh“e 3RS EWBPByed for
in vitro sattivityoas meaSuried \bwm [ﬂedﬁhﬁﬁd emmbéﬁrﬁtm\fmwﬁ beagifAyso
used as .Lar CT Bal b/

i muni zed BAEE gﬁ?h"%"?@%ﬁ%& %? p‘g "ﬁ%h %QW‘FW ed P]?\#f‘ﬁ‘ﬁﬁ?gAF

M ce were impunizdtiaonf oft p@dslbdmd malﬂm@éh 3(In sdritasizously . anfpdten
cells reg o] € ol e -

| m"runlfzgt | olhlg&g% {ln\g\.‘.'iﬁl e:.‘EE‘éQJ é % zlftg]'? Wwth I rrad%%?rgoc’f

transf ect sf@tublhet EY pr9§e1n d-@yélt‘#n had lﬁr@ern‘ZnttWr&prl rﬁmgsmamsesseﬂ
by the immunization with soluble E7 protein in AF resulted in a

significant inhibition of tumor cell growth that was not
observed using soluble E7 immunization in Alum.

15 Table 6: Antitumor activity of soluble E7 immunization in

adjuvant
Exp. # Treatment Dose (ug/mouse) Tumor Animals*

o S ' Day 41
” 223 Control - 7/8 "

223 E7 in AF |30 ug x 1®* 4/8
20 | 223 |E7inaP |90 ugx 1 . 5/8 |
223 "E7 in Al_uin_ 190 ug x 1 _ - 8/8 ||
223 |E7 inAF |30 ug x 2¢ 3/8 1
223 E7 in AF |90 ug x 2 o 1/4 u

223 E7 in‘Alum |90 ug x 2 8/8

25 a. Number of tumor bearing mic_e/tota-l number inoculated
b. All immunizations started on Day 10 post implant
c. Second immunication (x2) on Day 19 post implant

Other embodiments are within the foliowing

claims.
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presence ofwoRggidesC ef fectors capable of |ysing gpl60 t resh %18k S,
and not the untransfected cell l|ines. The results are shown in Fig. 7,
where CTL response is potentiated with AF and gpl120. 5 ' The
foll owi ng exanpl e denonstrates the use of antigen fornulations of this
I nvention with use of only one or two conponents. These exanpl es
denonstrate tCAAIMSE: responses can be induced with only two of the
above three conponents. 10 Exanple 6: Determ nation of critical

conponent s necessary for, CIL induction . ern

. - Tp, det n
whether all the above-ndted? CORBSRANESR COUIRF HEing -3, 2PB198R, pysAa
speci fic CTL with admdicraflumidizedrantigemi foxhwlabionatbmprisinga 15
m crofluidized fornul ati on of(l_av)ar ié)‘&%ﬂfﬂi‘fﬁéoé‘été’{'% e of the three

WO

conponents presented in the AF ‘above. onpone cbnbi nati ons used
were as foBl ows; Squal ane/PIVERN niceRke-formirGcaagentonaddi n PBS or

(c) a biodegradable and biocompatible oil,
said antigen formulation being formulated as a stable oil-
in-water emulsion, said antigen formulation beiﬁg
Substantially free of immunostimulating peptides and

10 wherein said composition upon administration to an animal
selected fronm the group consisting of humans, domesticated
animals and agricultural animals is capable of inducing a
specific cytotoxic T-lymphocyte respohse against the
antigen contained in the composition.

15 2. The composition of claim 1, wherein said
antigen is chosen from antigenic portions of the HIV
antigens: gpl60, gag, pol, Nef, Tat, and Rev; the malaria
antigens: CS protein and Sporozoite surface protein 2; the
Hepatitis B surface antigens: Pre-Sl1l, Pre-S2, HBc Ag, and

20 HBe Ag; the influenza antigens: HA, NP and NA; Hepatitis A
surface antigens; the Herpes virus antigens: EBV gp340,
EBV gp85, HSV gB, HSV gD, HSV gH, HSV early protein
product, cytomegalovirus gB, cytomegalovirus gH, and IE
protein gp72; the respiratory syncytial virus antigens: F

25 protein, G protein, and N protein; and the tumor antigens:
carcinoma CEA, carcinomh associated mucin, carcinoma P21,
carcinoma P53, melanoma MPG, melanoma p97, carcinoma Neu
oncogene product, carcinoma p53 gene product, and mutated
p21 ras protein.
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Pl uroni ¢/ TWEEN i n PBS. Anot her set of groups were included 20 where m ce
were inmuni zed with ova fornulated in a one conponent systemi.e.,

Squal anévOA6/F83 Pl uronic in PBS or TWEEN i n PBS onl y.PCiEs98h84338 t hr ee
conponent anti gen formul ati on was nodified to exclude one conponent at
a time, constituting PBS in its place. 25 The above antigen
formul ati ons consist of : 0. 300g TWEEN 80 (Al drich, W), 1.875g Pluronic

L121 ( BASF, and_7. % Iane AIdrlch W brpu ht to 50 mMl with
PBS. Tﬁe t o€ 88‘!?19 ANt BEe9ne/ TVEEN:

0. 300g TVEEXBOa nhdrafiglad,zaldalaa,tlgenblf@ugmldmcﬁﬁ aompyt 1 i mipsS.

Pl ur oni ¢/ TWEEN: 1.875 Iuro , TVEEN 80, brought
to 50 M with PBS. ta) @t%bﬁ%m@%&ewe"q‘m WD 96/ 17863

PCT/ US95/ 15433 Pl(boonacmsqsdllméommsgenmr and L121, and 7.5g
Squal a brought -to 50 m th BBSdearadab § then
kY (et v a le éﬂ%rbﬁﬁgaéggﬁﬁéﬁcs cof

processed through a. nlcrofIU|d|zer nodel p, and
bottl ed Said antigen formulation being formulated as a stable oil-

in-water emu151on, said antlgen formulatlonllacklng
immunostimulating peptides and wherein said. ccmpcsition
upon administration to an animal selected from the group

10 consisting of humans, dcmestlcated anlmals and agr1cu1tural
animals is capable of 1nduc1ng a speczflc cytotoxlc
T-lymphocyte response against the ant;gen contained in the (

composition.

4. The composition of clalm'é, wherein said
15 antigen formulation consists essentially of sa1d detergent,

agent, and oil.

S. The compositlon of clalm 3 whereln sald
antlgen formulation is non-tox1c to sald human or.
domesticated or agricultural animal.

20 : 6. The comp051tlon of clalm 3, whereln said

| antigen is chosen from the HIV antlgens. gp160, gag, pol,
Nef, Tat, and Rev; the malarla antigens- CS protein and
Sporozc;te surface proteln 2; the Hepatitls B surface
antigens: Pre-S1, Pre-sz HBc g, and HBe Ag; the

25 influenza antzgens.” HA, NP and NA; Hepatitls A surface
antigens; the Herpes virus antlgens. EBV gp340, EBV gp85,
HSV gB, HSV gD, HSV gH, HSV early proteln product
cytomegalovirus gB, cytomegalovirus gH, and IE proteln
gP72; the respiratory syncytial virus antigens: F protein,

30 G protein, and N - protein; and the tumor antigens:
carcinoma CEA, carcinoma associated mucin, carcinoma P21,

40
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5 and stored at 4[err]C until use. : Oval bum n (Si gma, M) was

wei ght ed ana,d);gﬂg%t to a 0.3mg/m ~solution in HBSS (Wi tpaKpkos gy ) -

The stock ng/ M solution was conbined with the two conmponent
formulation in the foll owi ngfanounts: 5 parts Oval bunin 10 0.3 ng/m
solution, 3.3 parts 2 conponent formulation, and 1.7 parts HBSS.
The fornul ation was vortexed and kept on ice until injected. Al

sol uti ons wer ear@ilricyed B35 WweElariona MPG, i mgkahoma. pd3, carcinoma Bexh

nouse received 200 Jerr]l of .one i o] kRkpg 30 rc]l of
OVA by injectﬁ&?q qﬁné??é#ﬁﬁ;d%%%éggLﬁg 8§%d9§ﬁ§ Egﬁgp%?hggsglu 'on was
i nj ect ed subcpapiddgiaviatus antigenai theasprostatecspecdficl antdgen (@SA)
for two to fo ﬁgﬁ%ﬁ; J harvest. 20 Two weeks
after i nmuni zarnldorl%l, sp eé‘r?yicg‘l[?éso‘g\%?teéfﬁ' prepared and in vitro stinmulated
with irradiated EG/- OVA. After five days of culture, the presence of
[OVA ng%CIE fL 'fc CTL \2687 .neaﬁtﬁ@@klcéw hl?ﬁtiﬁ&uaﬂﬂd;n&t ﬁyegt?ﬁicﬁm- OVA glrcﬁ
err - in our_ferr [el ease_assay. e sho in :
55 557 10 denBrivBRROGHER TSRRIARR % RARALRAL: FeRREEORI AR, e SrauR
conponent sysicomsdat inig ref Qidnameci domesiicsatedvanimals and agricultéiral
further evalu t.ne r lve: contribution of t he i ndi vi dual
conmponent s fo% #;%ﬂ§34§%}{%ﬁ?hpuce CTL when conbined with protein
antigens. For immunization 3Gdminibstering| tol said: agimahasnnaded xiure
m crof | ui dipze eSHP ) tand tohd & aiePbf1i949964C9HE18BH! Sion with
“particle gi°ze%°?§§‘%§§rﬁq%o%%‘3 nm T](ES ?ﬁrt%eraggfi ne .18 t he
conmponents o - C ‘responsi bl e
f oI ofe &R Y- INEigeR cferpiations GeRRrAELBE i bl

for CTL induction, we imunizef) a stabilizing detergent, 28
- (b) a micelle-forming agent, and
(c) a biodegradable and biocompatible oil,
15 said antigen formulation lacking an immunostimulating
peptide component, said antigen formulation being
formulated as a stable oil-in-water emulsion; wherein said
admixture is administered to said animal in an amount
sufficient to induce a cytotoxic T-lymphocyte response in -
20 said animal which is specific for the antigen contained in
said admixture.

8. The method of claim 7, wherein said antigen
formulation consists essentially of said detergent, agent,
and oil.

25 9. The method of claim 7, wheréin said method
consists essentially of a single administration of said
mixture to_said'human or said animal.

_ 10. The method of claim 7, wherein said human or
said animal is infected with a virus or suffers one or more
30 symptoms of infection from said virus.
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mce with ova in squal ane-Tween 80 (ST) m xture, pluronic- - Tween 80
(PT) m Q9617863 squal ane-pluronic (SP) m xture and asPETAISHAY/ISEBI i n
squal ane (S), Tween 80 (T) or pluronic (P). Mce were also inunized
W th ova- SAFm (containing 70 5 [err]g of MDP) or ova-alum as adjuvant
controls. For a positive control mce were i muni zed with spl een
cells cytoplasn1ca|| Ioad soiuble oV Q her ... conmbi nations
and substitutes meréJaIs éh#&l aim 75 WRergin spdccAntdden Tabl e

1. 10 formulation e rb-emkim ﬁ'id famangost gdidsanimag . wer e
I mmuni zed once. Two weeks after the inmunization, spl een cells were
mxed with irradi ated EG/-ova (the ova . expressing EL4 cells) for five
days and tested agail®st [Hhe m@thod ofQilaim 75 Yheréin- §addcehitigefhe

resul ts ( (Esgcna&  Fronf IR HIV dnd {ing0 Eéié@onéaa 2pbl, CRER NdLEI Wi th

STP ass | restr] fn"m ke

primn§ anévBeyrie&hﬁ aadprip, ankigenssTp GF wo%%nmn@TSporoapp&srs to be
better theartfaete p&‘é‘t@ﬁ.‘i& lzy- HHEHepRitis B SutPdbasahedgbisk oaged-with
sol ubl e .oya. ﬁ; i n 20 coulqﬂagduc ova specific CTL
responses®rm e “ut C * t he
53, BFESSHa: HBC” Mg, 31 AR IYenER | SRELSEPR? (
addition HA, NP BB Hn;SHdbatﬂﬂxﬁ|AﬂsuhihdenantiqemsosthehHer&sSpeCIflC
virus antigens: EBV gp340 EBV gp85 HSV gB, HSV gD, HSV
10 gH, HSV early protein product, cytomegalov1rus gB,
cytomegalovirus gH, and IE protein gP72 the resplratory (
syncytial virus antlgens. F proteln, G protein, and N
protein; and the tumor antigens: carelnoma CEA, carcinoma
associated mucin, carcinoma P21, carcinoma P53, melanoma
15 MPG, melanoma p97, and carcinoma Neu oncogene product,
carcinoma p53 gene product, and mutated p2l ras protein.

13. A method of treating e"patient ihfected with
HIV virus, comprising administering a ceﬁpdsition'
comprising an HIV antigen mixed with a'minofiuiaized
20 antigen formulation comprising: -
(a) a stabilizing detergent
(b) a mlcelle-formlng agent, and
(c) a blodegradable and biocompatible 011,
said antigen formulation lacking an
25 immunostimulating peptide component, and being formulated
as a stable oil-in-water emhlsion;'Whefein said composition
is administered to said patient in an amount sufficlent to
induce a cytotoxic T-lymphocyte response in said patlent.

14. The method of ciéim'13,'wherein said HIV
30 antigen is selected from gpl60, gag, pol, Nef, Tat, and
Rev. - : - |
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CTL induction in mce (Table 2). No ova specific CTL I nduction occurred

when m ce fgeyni zed with ova mxed 25 with the individygy QAsNt s,
S, Por T ﬁgp%%%en m ce were immuni zed with ova-SAFmor ova-alum M ce

i muni zed with-as nmuch as*1 ng ova in (a) HBSS, ‘in (b) SAFmor (c).
absorbed to alumdid not prime ova specific CITL.
29 WO 96/ 17863 PCT/ US95/ 15433

15. A method of treating a patient suffering
from malaria, comprising administering a microfluidized
composition comprising a malaria-associated antigen mixed
with an antigen formulation comprising:

5 (a) a stabilizing detergent, _
(b) a micelle-forming agent, and
c) a biodegradable and biocompatible o0il,
said antigen formulation lacking an
immunostimulating peptide component, and being formulated
10 as a stable oil-in-water emulsion; wherein said composition
is administered to said patient in an amount sufficient to
induce a cytotoxic T-lymphocyte response in said patient.

16. The method of claim 15, wherein said
malaria-associated antigen is selected from CS protein, and
15 Sporozoite surface protein 2.

17. A method of treating a patient suffering
from influenza, comprising administering a composition
comprising an influenza-associated antigen mixed with a
microfluidized antigen formulation comprising:

20 (a) a stabilizing detergent,
(b) a micelle~forming agent, and
(c) a biodegradable and biocompatible oil,
said antigen formulation lacking an
immunostimulating peptide component, and being formulated
25 as a stable oil-in-water emulsion; wherein said composition
is administered to said patient in an amount sufficient to
induce a cytotoxic T-lymphocyte response in said patient.

18. The method of claim 17, wherein said
influenza-associated antigen is selected from HA, NP, and
30 NA.

R
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[err] Exanpl e 7: Conponents Necessary for ova

Speci fic Anti body Production mce were i muni zed three
tines aiWQIHEERS intervals with 30 [err]g of ova in HBSEBCTARDS/1933 PT or
SP. As 5 a positive control, mce were al so i nmuni zed wi th ova- SAFm

19. A method of treating a patient suffering
from hepatitis, comprising administering a composition
comprising a hepatitis-associated antigen mixed with a
microfluidized antigen formulation comprising:

5 " (a) a stabilizing detergent,
(b) a micelle-forming agent, and
(c) a biodegradable and biocompatible oil,
said antigen formulation lacking an
‘immunostimulating peptide component, and being formulated
10 as a stable oil-in-water emulsion; wherein said composition
'is administered to said patient in an amount sufficient to
induce a'cytotoxiC'T-lymphocyte_reSpoﬁse in said patient.

'20. The method of claim 19, wherein said
hepatitis-associated antigen is selected from hepatitis A
15 surface antigen, Pre-Sl1l, Pre-S2, HBc Ag, and HBe Ag.

21. A method of treating a patient suffering
from a cancer, comprising administering a composition
comprising a cancer-associated antigen mixed with a
microfluidized antigen formulation comprising:

20 ' | (a) a stabilizing detergent,
(b) a micelle-forming agent, and
(c) a biodegradable and biocompatible oil,
said antigen formulation lacking an
immunostimulating peptide component, and being formulated
25 "as a stable oil-in-water emulsion; wherein said composition
is administered to said patient in an amount sufficient-to
induce a cytotoxic T-lymphocyte response in said patient.

22. A method of claim 21, wherein said cancer-
associated antigen is selected from Carcinoma CEA,
30 Carcinoma associated mucin, P21, carcinoma P53, melanoma

-
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as SAFmis known to induce a strong antibody response. Seven days after
the second spgediygesl | Tuni zations, mce  were bled and thepegrmot/psubsd
far ova specific antibody response. The results are shown in Table 3.
They indicate 10 that mice inminized with ova in STP, ST or in SAFm di spl ay

simlar anti-ova responses after two inmunizations.
WO 96/ 17863 PCT/ US95/ 15433

30
Tabl e 3

10

15

20

25

- 30

MPG, melanoma p97, and carcinoma Neu oncogene product,
carcinoma p53 gene product, and mutated p2l ras protein.

23. A method of treating a patient infected with
herpes virus, comprising administering -a composition
comprising a herpes antigen mixed with a microfluidized
antigen formulation comprising:

(a) a stabilizing detergent,

(b) a micelle~forming agent, and

(c) a biodegradable and biocompatible oil,

said antigen formulation lacking an

immunostimulating peptide component, and being formulated
as a stable oil-in-water emulsion; wherein said composition
is administered to said patient in an amount sufficient to
.induqe a cytotoxic T-lymphocyte response in said patient.

24. The method of claim 23, wherein said herpes
virus antigen is selected from EBV gp340, EBV gp85, HSV gB,
HSV gD, HSV gH, HSV early protein product, cytomegalovirus
gB, cytomegalovirus gH and IE protein gP72.

25. A method of”treating a patient infected with
respiratory syncytial virus, comprising administering a
composition comprising a respiratory syncytial antigen
mixed with a microfluidized'antigen formulation comprising:

| ' (a) a stabilizing detergent,
(b) a micelle-forming agent, and
(c) a biodegradable and biocompatible oil,
said antigen formulation lacking an
immunostimulating peptide component, and being formulated
as a stable oil-in-water emulsion; wherein said composition

'is administered to said patient in an amount sufficient to

induce a cytotoxic T-lymphocyte response in said patient.

o IR
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[err] Exanple 8: H V gpl 20 Specific CTL I nduction H V

gpl20 111B was used as a second antigen systemto determ ne CTL

i nducti oYO %1283 ST or in MP-T. M ce were imuni zed WERHUSISH§43f gpl 20 .
111b in HBSS, STP, 5 PT or in ST. As a control, mce were imunized with
1 1tg - of gpl201Ib in SAFmor CFA (Conplete Freund s Adjuvant) or I n

RI BI adj uvant systen1conta|n|ng NPL (monophoshoryl i pid A) and TDM
(el ool |t e LB A5 T CEa 00 o, bARERLA Bl o5 " !
transfectaREspﬂﬁatdry=S&nnytlalmvirmaeaﬂﬂigéh pspseﬂecteﬁtcromlwe days of
UL LTE: L BRarathel KAl A S W atgeder oot od a0nl nst vacel nl a:0p) G0
dennnstrate that the gpl 20- Squal ane- TWEEN 80 15 fornul ati on and not
gpl 20- Squal ane- TWEEN 280 mﬂﬂmeﬁﬂbd for induclng a cytotoxic T-
5 1ymphocyte response in a human or domestlcated or
agricultural animal, compr.sing the steps of: _
administering a mixture of an antigen mixed with
a microfluidized antigen formulatlon consisting essentially
of two of: I _
10 ‘(a) a stabilizing detergent,
(b) a micelle-forming agent, and (
(c) a"biodegradable'and biocompatible oil,
said antigen formulation belng formulated as a
stable oil-in-water emu151on,
15 wherein said mixture is administered to said
human or animal in an amount sufflclent to induce a
cytotoxlc T-lymphocyte response in said human or animal.

28. The method of claim 27; wherein said human

or domesticated or agricultural animal is infeoted with a

20 virus and suffers one or more symptoms of infection from
said virus. | " |

29. The method of claim 27, wherein said antigen
formulation is non-toxic to said human or domesticated or
agricultural animal.

25 30. The method of claim 27, wherein said antigen
'is chosen from antigen;c portlons of the HIV antigens:
gpl60, gag, pol, Nef, Tat, and Rev, the malarla antlgens.
cs proteln and Spor0201te ‘surface protein 2; the Hepatltis
B surface antigens: Pre-S1, Pre-sz HBc Ag, and HBe Ag;

30 the influenza antigens: HA, NP and NA; Hepatitis A surface

46
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31 WD 96/ 17863 formul ati on or qpl 20- HBSS i nduced gpl20 specific
CTL responsgqg dgniasse (Table 4). _ Tabl e 4 perbsisiss

antigens; the Herpes virus antigens: EBV gp340, EBV gp85,
HSV gB, HSV gD, HSV gH, HSV early protein product,
cytomegalovirus gB, cytomegalovirus gH, and IE protein
gp72; the respiratory syncytial virus antigens: F protein,
5 G protein, and N protein; and the tumor antigens carcinoma
CEA, carcinoma associated mucin, carcinoma P21, carcinoma
P53, melanoma MPG, melanoma p97, and carcinoma Neu oncogene
product, carcinoma p53 gene product, and mutated p2l ras

protein.

10 31. A method of treating a patient infected with
HIV virus, comprising administering a composition
comprising an HIV antigen mixed with a microfluidized
antigen formulation consisting essentially of two of:

(a) a stabilizing detergent,
15 (b) a micelle-forming agent, and
(c) a biodegradakble and biocompatible oil,
said antigen formulation being formulated as a
stable oil-in-water emulsion; wherein said composition is
administered to said patient in an amount sufficient to
20 induce a cytotoxic T-lymphocyte response in said patient.

32. The method of claim 31, wherein said HIV
antigen is selected from gpl60, gag, pol, Nef, Tat, and Rv.

33. A method of treating a patient suffering
from malaria, comprising administering a composition
25 comprising a malaria-associated antigen mixed with a
. microfluidized antigen formulation consisting essentially
of two of:

(a) a stabilizing detergent,
(b) a micelle-~forming agent, and
30 (c) a biodegradable and biocompatible o0il,
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30

_of two of: -

said antigen formulation being formulated as a
stable oiléin-water'emuision, wherein-said composition is
admlnlstered to said patient in an amount sufficient to
lnduce a cytotoxlc T-lymphocyte response in said patient.

'34. The method of claim 33, wherein'said
malaria-associated antigen is selected from CS protein, and
Sporozoite surface protein 2.

35. A method of treating a patient suffering
from influenza, comprising administeting a composition
comprising an 1nf1uenza-assoc1ated antlgen mixed with a
microfluidized antlgen formulatlon con51st1ng essentlally

(a) _a stabiliiing detergent,
'(b) a micelle-forming agent, and
(c)' a blodegradable and bzocompatlble oil,
said antlgen formulation belng formulated as a
stable 011- n-water emulsxon, whereln said composition is

_admlnlstered to said patient in an amount sufficient to

induce a cytotoxic T-lymphocyte response in said patient.

36. The method of claim 35, wherein said
influenza-associated antigen is selected from HA, NP, and

NA.

37. A method of treating a patient suffering
from hepatitls, comprlsing adminlsterlng a oomPOSLtion'
comprising a hepatltis-associated antigen mixed with a
microfluidized antigen formulation consisting essentially
of two of: _

(a) a stabilizing detergent,
(b) a mioelle-forming agent, and
(c) a biodegradable and biocompatible oil,
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32 PCT/ US95/ 15433 WD

96/ 17863  wooen7kes?Pl € 91 Induction of gpl20 Specific HunDperREGRAsSE
in M ce For the induction of gpl20 specific hunoral

responses, mce were imunized with 1 [err]g of gpl2Q1lb three 5 tinmes at
two-week intervals. The animals were bled and tested for the presence of
| gG anti bodi es detecting gpl 20I11b in a solid phase ELI SA assay. The

results denonstrate thggigpagQi§§nj%d&ﬂ&¥dtﬁbﬂfBEﬂH&F%bﬁﬂE!hﬁE&ZQs a

HBSS, 120SAFm (Tabl e,5), or gplZ0- STP., , . L, .
9P stgble olilln-wa%gr emﬁ151on; wherein said composition is
administered to said patient in an amount sufficient to

induce a cytotoxic T-lymphocyte response in said patient.

5 38. The method of claim 37, wherein said
hepatitis-associated antigen is selected from hepatitis A
surface antigen, Pre-S1, Pre-S2, HBc Ag, and HBe Ag.

39. A method of treating a patient suffering
from a cancer, comprising administering a composition
10 comprising a cancer-associated antigen mixed with a
" microfluidized antigen formulation consisting essentially
of two of: '
(a) a stabilizing detergent,
(b) a micelle-forming agent, and
15 (c) a biodegradable and biocompatible oil,
said antigen formulation being formulated as a
stable oil-in-water emulsion; wherein said composition is
administered to said patient in an amount sufficient to
induce a cytotoxic T-lymphocyte response in said patient.

20 40. The method of claim 39, wherein said cancer-
associated antigen is selected from Carcinoma CEA,
Carcinoma associated mucin, P21, carcinoma P53, melanoma
MPG, melanoma p97, and carcinoma Neu oncogene product,
carcinoma p53 gene product, and mutated p2l1 ras protein.

25 _ 41. A method of treating a patient infected with
herpes virus, comprising administering a composition
comprising a herpes antigen mixed with a microfluidized
antigen formulation consisting essentially of two of:

(a) a stabilizing detergent,
30 (b) a micelle-forming agent, and

[
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(c) a biodegradable and biocompatible oil,
said antigen formulation being formulated as a
stable oil-in-water emulsion; wherein said compOSLtlon is
administered to said patient in an amount sufficient to
induce a cytotoxic T-lymphocyte response in said patient.

42. The method of claim 41, wherein said herpes
virus antigen is selected from EBV gp340, EBV gp85, HSV gB,
HSV gD, HSV gH, HSV early protein product, cytomegalovirus
gB, cytomegalovirus gH and IE protein gP72.

43. A method of treating a patient infected with

. respiratory syncytial virus, comprising administering a

respiratory syncytial antigen mixed with a microfluidized
antigen formulation consisting essentially of two of:

(a) a stabilizing detergent,

(b) a micelle-forming agent, and

(c) a biodegradable and biocompatible oil,

said antigen formulation being formulated as a

stable oil-in-water emulsion; wherein said'compOSiticn is
administered to said patient in an amount sufficient to
induce a cytotoxic T-lymphocyte response in said patient.

44. The method of'claim 43 wherein said
Respiratory Syncytial virus antlgen is selected from F
proteln, G protein, and N protein. '

45. The method of any of claims 25-44 wherein

'said antigen formulation consists essentially of said

detergent and said micelle-fofminq agent.

46. The method of any of claims 25-44 wherein
said antigen formulation consists essentially of said
detergent and said oil.’ '
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Exanpl e 10: wosyhdfssSpeci fic anti body Responses i n nmonkeys PCTm595,15433'
Monkeys (two per group) were |nnun|zed W th gpl 20- SAFm gpl 20- S

gpl 20- ST, or gpl 20-HBSS. As “a control, a group of nonkeys were

I mmuni zed wi th reconbi nant 5 vaccini a contalnlng gpl 60 I'11b. Mnkeys were
I muni zed at two week intervals and bled two weeks and t hree weeks
after t he second innumLzawhenmeEhsd afd anynofe cleviand rafnphickherein

nonkey was ser y d d ClgV, [

ELI SA as descr%%&% %ﬁéﬁ gg?% %ﬁéﬁhdﬁgéfng(fygéﬁ%lﬁkﬁiiééﬁ%%¥e Qﬁ?
i ndi cate that an@kegsd miceddenforainet RIGRER0- STP or gpl 20- SAFm i nduced
simlar responses i n nonkeys. One nonkey imuni zed with gpl 20- ST,

i nduced anti-gpl 20 response simlar to the gpl 20- SAFEm or gpl 20- SPT

i muni zed group. One nonfBy | FRENFPBRORFIEH O oy Rladmsp dfttFrrR)’tnﬁMe a

strong ant Isgpgbéiﬁufsﬁaﬁiﬁuaf hftigen WO sel@ctiedfr@it the grodpranpl e 11

In vivo acth't €F In gtggﬁ ﬁ%g‘igﬁlgr apkigen, HPV16 e/ ddki§en Gkvis

1. Generation % ?%ﬁ
E6 antlgen, HPV18_E7 antigen, HPVé E4 antigen, HPVé L1

antigen, HPV1l E4 antigen and HPV11l L1 antigen.

49. A method for treating cervical cancer
10 comprising administering an effective amount of a human
papillomavirus antigen formulation according to claim 48.

50. A method for treeting condyloma acuminata
comp:ising administering an effective amount of a
papillomavirus antigen formulation according to claim 48.

15 ' 51. A method for treating prostate cancer
comprising administering a composition according to claim 6
wherein the antigen is the prostate specific antigen.

52. The composition of claim 1 wherein the
stabilizing detergent is selected from the group consisting
20 of polysorbate 80, Tween 20, Tween 40, Tween 60,
Zwittergent 3-12, Teepol HB7 and Span 85.

53. The composition of claim 1 wherein said
detergent is provided in an amount ranging from
approximately 0.05 to 0.5%.

25 _ 54. The composition of claim 53 wherein said
amount of detergent is about 0.2%.
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20 for I nmrunization a) PCR and cloning of the E7 gene

The HPV 16 E7 gene was cloned froma plasmd obtained fromDr. Karen
Vousden WO 2IM863 | nstitute) encoding the E7 gene deri v®€TUSS534pe
‘carcinoma cell line CaSki. 25 The coding regions were anplified by PCR
using priners that encode the 5 and 3' ends of the genes flanked by
Bam HI and Sal cloning sites. The E7 PCR product was |igated into

the pGEX - 4T-1 expr 5|o vector Rhar maci resulting in the
pGEX. E7 expressi on pgg E°°EBP%1 °§tF§gﬁEfL lﬂQﬁ¥?¥Rr%ﬂ ene) was
transfecteﬂhaelle%ﬂermlngcigeﬁt emppeasesnaphqﬁnophimerrxppphmﬁeof t he E7

was 34 - WD 96/ 17863
PCT/USQS/f%%%ﬁPce of betwge |ne8 Pron1the pl asm ds of the resulting
col oni es and was identical to the E7 sequence obtained from CaSki
cells. 5§6. The composition of claim 1 wherein said

5 micelle-forming agent is selected from the group conszst;ng
of poloxamer 401, Pluronlc L62LF, Pluronlc L101, Pluronic
L64, PEG1000, Tetronic 1501 Tetronio 150R1, Tetronlc 701,
Tetronic 901, Tetronic 1301, and Tetronlo 130R1.

' 57. The composition of claim 1 wherein the
10 ‘amount of said micelle-forming agent'renges from betWeen (
0.5 to 10%. ' - o

58. The oompos1tlon of claim 57 whereln the
amount of said micelle-forming agent ranges from between

_1.25-and 5%.

15 ' 59. The composition of claim 1 ﬁherein the oil
exhibits a melting temperature less then 60°C.

60. The composition of clalm 59 whereln the o0il

is selected from the group oonsxstlng of squalene,
squalane, eicosane, tetratetraoontane, prlstane, glycerol,

20 and vegetable oils.

61. The composition of claim 1 wherein the
amount of the oil ranges from between 1 and 10%.

62. The composition of claim 61 wherein the
amount of the o0il ranges from between 2.5 and 5%.

25 | 63. The composition of claim 1 which coﬁpriees
less than 20 micrograms of muramyl dipeptide.
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b) Production of purification of bacterially-

expressed The pGEX E7 bacterial expression plgsfiy des
a gl ut at hi 5&8— Ilt8r6gnsf erase (GST) fusion protein consisting %Sﬁ

at the anmino-termnus, a thronbin protease cl eavage site and the E7
protein at the_carboxy-terninus. E7 protein was produced and purified
as described in the 10 product information literature fromthe

~manuf acturer of the 64GEXTHE Tomprisirt {dthofreclaimi 63 eddes Botef |y,

bacteria 83§§59'ngn§h%E&%FﬁQEa gﬁﬁ; E584 0n plasmd was induced to

express the fUuston prote lon of isopropyl b-
D-t hi ogal act osi dase to the culture medium The cells were 15 harvested and

| ysed by nild sonicatiogs, Thtd \eigbdBSion ofRPld o i%ﬁiﬁéﬁﬁhtaae
Sephar ose 43 (Pharnaci a Blotecgb After the f.usi on %ﬁio g bound to. the
matrix, the r@etergent rhate BrAIcRL Y BﬁﬂﬁﬁgpPSFEFns
The bognd i EUplod dxRAmre 4D MAS dlgested mnth thronbln to release 20 the
E7 protein fromthe GST fusion partner. The E7 protein
preparation was anal yzed by SDS- PAGE and the E7 protein concentration
was det erm ned by Bﬁ&dfoNMeammmpnsiﬁihnﬁutbclénmmﬁ5cWM@te1&7tpeobenn
was obt ai ged Eﬁ%} er of bacterial culture. 25

e

Gener ati on of “Tr ansf ect ant Codi ng sequences for
the HPV16 E7 protein (see above) have been inserted into the | DEC

proprietary eukar yolgyG eXiie: Tunpodiltaidh bt LY WWihéreini ehyector,
E7 expression_is control,led hy th tone al ovi rus 30 gronvter/gnhancer

transcrlpt|on§F ergeak ds selasked e group consisting o een
10 20, Tween 40 and Tween 80, the 0il is selected from the

group consisting of sgualane, eicosane, and pristane and-
the micelle-forming agent is selected from the group
consisting of Pluronic L62LF and polyoxamer 401.

68. The method of claim 7 wherein the detergent
15 is selected from the'group consisting of polysorbate 80,
Tween 20, Tween 40, Tween 60, Zwittergent 3-12, Teepol HB7
and Span 85. |

69. The method of claim 7 wherein said detergent
is provided in an amount ranging from approximately 0.05 to
20 0.5%.

70. .The method of claim 69 wherein the amount of
detergent is about 0.2%.

71.. The method of claim 7 wherein said micelle-
forming agent comprise a hydrophlle-llpophlle balance of

25 between 0 and 2.
| A A
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t he ffrst three nucl eotides of the E7 codi ng sequence have

'35 WD 96/ 17863 _ PCT/ US95/ 15433
been ren¥@9d/1286d r epl aced with an i nmunogl obulin |i ght PCIES9s/Is¢xader .
sequence pl aced i medi ately upstream and in frame with the E7 coding
region. Follow ng transfection into the nouse cell |ine X21 individual

A18 resistant 5 clones were exam ned by northern bl ot anal yses for E7 :
nmessage producti on. very Ion egfgrgqcﬂ a#/e ete bI e E/ . messa&g. '
Western bl ot anaIyS| P %ﬂe e?ﬁbn patfoRdceiosss, 4E7
and 1C7, (EEEEingndgHﬁEEas semenneﬁnfmmmyﬁhewqrnmpeoopsiéuiﬁgd and
dennnstrat I n rﬁQHﬁ . : i Activity
of E7/ AF §$&Egggﬁeg{§?§ #i nnunlza%%§¥ Pluronlc L10§ égﬁgPégﬁlce of
C3H backgr béad PES1E00],, Tetxianic 1501, Tetronic 150R1, Tetronlc 701,

5 Tetronic 901, Tetronlc 1301 and Tetronlc 130R1.

73. The method of claim 7 wherein the amount of
said micelle-forming agent ranges from between 0.5 to 10%.

74. The method of claim 71 wherein the amount of
said micelle-forming agent ranges from between 1.25 and 5%.

10 75. The method of claim 7 wherein the oil
exhibits a melting temperature of less than 60°C.

76. The method of claim 7 wherein the oil is
selected from the group consisting of squalene, eicosane,
‘tetratetracontane, glycerol, pristane, and vegetable oils.

15 77. The method of claim 7 wherein the amount of
0il ranges from between 1 and 10%. '

78. The method of claim 77 whereln the amount of
oil ranges from between 2.5 and S5%.

79. The method of claim 7 wherein the admixture
20 comprises less than 20 micrograms of muramyl dipeptide.

80. The method of clam 7 wherein the admixture
does not contain any muramyl dipeptides.

81. The method of claim 7 wherein the'detergent
is polysorbate 80 and the micelle-forming agent is
25 poloxamer 401.
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Sprague Dawl ey) were used in these studies. Animals were 15 mai ntai ned

accordi Ng H9n okAH for the Care and Use of Labor atory Agihi HS
PuincatioRp 9$¥ﬁ%ﬁ 86- 23, Bet hesda, MD:NIH, 1985), and recef%g ood
and wat er ad libitum The E7 transfectant cell line HOPE2 H err]) was
used in these studies. The tunor cell line was maintained 20 by seri al
passage in vitro. This cell line has been shown to maintain
E7 cytoplasnmic anti gen eqpecsmithiod &£ delfarimi 8l whewsiwrthél 6il is
anal ysi s, follomnig repeated in vitro passages. Tunors were initiated
I n syngeneic e |y o by subcutaneous 25 injection of 150,000 in vitro
passaged cells. Tunors were neasured in 2 perpendicul ar

directions at biweekly iggterygles ;gﬂya'afﬂdygaﬂ\é Qﬁg%e*?(éﬁ%err ﬁ%ik%@)
en

according to the followng fornu
di vided by 2 3§ selected from the grogpGonsisting of Twe een 40

longest axgs FRASPLGERNBO,NtHE o0il is selected from theVgrdigh REewk Lot Phg

gé}?uggg}l543gf squalane, eicosane, olive ofi and prfM%ane aégz%h
micelle-forming agent is selected from the group consisting
of polyoxamer 401, and Pluronic L62LF. |

84. The method of claim 7 wherein the particle
10 sizes in the admixture range from 250 to 300 nm.

85. The composition of claim 1 wherein the
particle sizes in the composition range from 250 to 300 nm.

-_—
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Data in Table 6 are presented as tunor M ce (nunber of tunor bearing

ani mal s over_ t otal nunber of = aninmals injected). Datapd i s 13

and 14 ar ev‘{s)rgézlg?éaed as nedian tunor size (mjerr]) of Z%%ﬁ"%:drsggéﬁent

er control 5 group. Each treatnent group1 k2 conpared to a control

group that did not receive ther ap;. Ther apy. began 10 days after

i ncocul ati on of HOPE2 cell s, %6 e toxiGitys Tt he tunors were

pal pabl e (approx. 50-75 mierr]Yy* e i:qh L4, gt by ijmuni zati on

of mce with soluble E7 protein 10 |i r@% i\gf §r§1 éﬁ?@v“gﬁ?gd(sutcut aneously

in a total volune of 0.2 m rectly before i munization, |[AF was

m xed for 60 seconds with prptein in Hanks Bal anced Salt [Sol uti on

(HBSS) such that each nouse receivefd either 30 ug or 90 ug BE7 protein

0.2 mM. Alum (Pierce Chem cal CQO s mxed 15 wth E7 proteing, according
ut act

to instructions ﬂ@e man re, such that each aninmal rdceived 90
ug E7 pr ot ei s0. per nouse. Animals in a second treatjnment

group received a second i nmmuni zgQi 9 days l|ater (19 days gfter tunor
cell inoculation). Booster Imrunization were 20 prepared i mredijately
before inocul ation, as.described- above. I n thijs exanpl e
(Table 6: Xp #233), 41 days aftzp tunor cell inoculation onlly 4/8 and

5/8 of mice receiving a singl e | nj ectElod ahdsdGB+OVE in af (30 ug or
90 ug 25 respectively) had neasurapl e tunor In contrast, all} of t he
m ce i nmuni zed with E7 protein i@ : wng
tunors. Additionally, as shown in Figqr , Signkficant4i nhibition of
tumor growt h was observed only in ?‘P'egt rre‘lnf?’lg gs?ni m’rurr?i'ged with E7
protein in aF as 30 conpared t% Qymmokic@tyntrea ed) or Alumtreatnment

gr oups. I nhi bition of tunqroé;mﬂt h (Figure 13) or increased tunor
Ova cytoplasmically loaded
80— .
FIG. IB 60— EG7-Ova
40 —
20 —
EL4
0 7 — ¢ ?
: : :1 1:1
33.1. . 1 1ET 3
% Cytotoxicity
100 Ova in AF immunized
80 —
FiG. Ic
20—
_ EL4 _
0 T ' T T
1114 3:1 1:1
33 ET
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regression rates (Table 6 was not observed in mce that received a
single inj i f E7 in Alum :

W0 961 178670 setséd - PCT Usos/ 154EGFUSs/13453
Simlar results were al so observed using treatment groups that received
two i muni zations at days 10 - and 19 after tunor challenge (Table 6 and
Fi gure 14), al t hough some tunor goAMB retardati on was observed with 5
m ce receiving two injections of E7 in Alum The results

i ndi cate that signi%i Cototaxigityinor activity as neasured by a decreased
nunber of tunor bearing m ce and, I nh Eﬁ)lpn of funpr grgwh was -
observed fol | owi ng i etemgeln B @bl | EnEwniZesE. I n cpntrast, all
animals 10 immunized with either a single or double injectioph of

sol ubl e E7 protein irg%d had growi ng tunors. |n sunmary,
i mmuni zation with soluble|E7 protein in AF resulted in a 51 gni ficant
inhibition of tunor cell ¢growth that was not observed usi hg sol uble E7
i muni zation in Alum

25

3:1 1:1 3:1

FIG. 20

% Cytotoxicity

Beto—gal.— AF immunized b
85 —
65 —
45 —
25 —
5 =PBI1S
T 1 1
3:1 1:1 3:1

Fic.2b  °F
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15 Table 6: Antitunor activity of soluble E7 i munization in adj uvant

Exp. # Tr apd0®ge3 Dose (ug/ nouse) Tunor Ani mal s[err] D
ay 41 223 Control | - PCTES9sN5433
223 E7 in A 3ug xl[err] 4/8 20 . 223 E7 in AF

90 ug x 1 5/ 8 223 E7 in Alum 90 ug x |

8/ 8 223 E7 in AF 30 ug x 3712 3/ 8 223 E7
in AF 90 ug x 2 1/ 4 223 E7 inAlum 90 ug x 2
8/8- 25 a. Nunber of tunor bearing mce/total nunber inocul ated b. Al
i mruni zations started on Day 10 post i npl ant c. Second i munication (x2)
on Day 19 post inplant O her enbodinents are within the
fol |l ow ng cl ai ns. 38

7% Cytotoxicity

100
Ova—- AF immunized
80 —
60 —
40 —
20 —
Ova in Liposome immunized

FIG. 3
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WD 96/ 17863 PCT/ US95/ 15433 CLAI VEB:
1. A conpqﬁbghgﬂmgonprising a papil |l omavirus anti gen nmpegaisok/ifis

m crof |l ui dized ant1gen fornul ation con? ising: 5 (a)
a stabilizing detergent, 4/ (b) a mcelle-form ng agent,
and (c) a biodegr | £ .and _bi oconpatible oil,
said antigen fornul ati on being.f Oﬁﬁﬁ%d:(gy@oél% ¥bie oil - i n-wat er
enul si on, sai d anti gen form I gn beLn al lly|free of
i mrunosti nul ati ng peptides and wherein Ova ggi g'écgﬁpgm :r)'iﬁt(')’ﬂ{%gonE '
adm ni stration to an ani mal sel ecgg)d ] fromthe group consisting{of
humans, donesticated aninals nd agricultural animals is capable of
i nduci ng a specific -cytoto ic T-lIynphocyte response against the
papi |l l omavirus 15 antigen cont ai,\ﬁ d in the conposition. _
2. The conposiEI of ima1l, reim said papil |l omavirus antigen is
selected fromt eRELoup nsi sting of HPV16 E6 antigen, EPV16 E7
antigen, HPV18 E6 antigen, HRM18 7 antigen, HPV6 E4 antigen, HPV6 L1
antigen, HPV1l1l E4 20 antigen and HPVll L1 antigen. 3.
Use of a mcrofluidized antigen fornul ation conprising (a) a
stabilizing detergent, (b) a niﬁallg; formng agent, and (c)|a
bi odegr adabl e and bi oconpati bl e
0 —— :::EE;;:=::E==5:E—-—-
33! 111 31 1:1
ET
% Cytotoxicity
100 - -
Ova in AF Immunized b
80 -
60 -—
FIG. 4b
40 —
20 - |
\ o o
o) —— - —8- ——
33:! 111 3:1 1:1
. E:T
- % Cytotoxicity
100 -
Ova cytoplasmically loaded ¢
BO -
60 -
FIG. 4c
40 -
20 -
0 P—ﬁ—sﬂﬁ-'__
33:! 11:1 3:1 1:1
E:T
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oi-l, in conbination with a papillomavirus antigen for 25 producing an

antigen forpgybgiigen Which is in the formof a st abl e oi pcirRysY&ifas3

enul sion which is adopted for treating cervical cancer.

4. Use  of a m crof | ui di zed conposition - conprising (a) a
stabilizing detergent, (b) a mcelle- 539 form ng agent, and (c) a

bi odegr adabl e and bi oconpati bl e oil 1i2n conbi nation with a .
papi | | omavirus antigen, for producing 39
WO 96/ 17863 PCT/ US95/ 15433 an
antigen fornul ation, which is substantially free of i mmunost i nul ati ng
peptides, and is in the formof a stable oil -in-water enul sion, and
which is adopted for treatnent of condyl oma acum nat a. 5

5. The conposition of Claim1, wherein the

CD8 + T celis are the Effector cells
% cytotoxicity

60
_ﬂ
S0 -
- —o— undepleted
40 - —e— CD4 depleted
B —a— CD8 depleted
30 -
20 -
10 -
0 T8 I

100:1 33:1° 11:1  3:1 1:1 0.3:1

FIG. 5 =T
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detergent is sel ected fromthe group consi sting of Tween 20, Tween 40

and Tween 8Wodehesei | is selected fromthe group consi Sti’é‘ﬂuﬁsnsus
squal ene, eicosane, and pristane and the m cel | e-form ng agent
selected fromthe group consisting 10 of Pluronic L62LF, and pol yoxarrer
401. 6. The conposi tiné) Caim1l, wherein the
detergent is polysorbate 80, and the e,(e1l e-form ng agent i's
pol yoxaner 401. 7. The conposition of daim1l, wherein
the 15 detergent is selected from the group consisting of
pol ysorbate 80, Tween 20, Tween 40, Tween 60, Zwi ttergent 3- 12, Teepol
HB7 and Span 85. 8. The conposition of Claiml, wherein
sai d mcelle-formng agent is selected fromthe group consisting 20 of
pol yoxaner 401, Pluronic L62LF, Pluronic LOLl, Pluronic L64, PEGLO00O0,
Tetronic 1501, Tetronic 150R1, Tetronic 701, Tetronic 901, Tetronic
1301 and Tetronic 130R1. 9. The conposition of Caim1l,
wherein the - particle size in the conposition ranges from about 250 to
25 300 nm :
% Cytotoxicity
80 —
. —f— cd4 primed
—&— cd8 primed
60 —
—&— cd8n+cd4p
—&— cd4n+cd8p
40 —

—#— cd4p+cd8p

100:1 33:1 11:1 3:1
Effector .to target ratio

FIG. 6
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WO 96/ 17863 PCT/ US95/ 15433

car ci noma noma MPG nel anoma p97, carcinoma onc ct,
car ci nona S@@gﬁgﬁé?product, a human papi | | omavi r us antlgg%Jla"%%?i‘g?fsgﬁu
prostate specific antige (PSA) and nutated p2l1l ras protein. 5

7. A nmethod for inducing a cytotoxic T-1 ynphocyte response in an

ani mal selected fromthe group coﬁZ/éﬂlng of humans, donesti cated

ani mal s and agricul tural ani mal s, conpri sing:

adm nistering to sgai,d an a m e.l si.n p. antigen and a
ni crof | ui dzed ant | g%ﬂx por{aBFﬁaF gc?ﬁﬁal'b&)léﬁéaggrﬁ dPﬁHE 29 conpri si ng:
(a) astabilizi§% pgemy (b) amcelleformng
agent, and atible oi
15 said antigen fornulation | acking an i mmunosti nul ati ng pepti de
conponent, said antiggen formnulation being formul ated as a gtable oi

i n-wat er emul si on; rein said adm xture is admnistere tq said ani nal
i n an anount suffycient to induce a cytotoxic T-1lynphocyte |[response in
20 said animal whichjis specific for the antigen contained in sai d

adm xt ure. 20 — 8. Th nethod of claim7, wherein gaid antigen

gp"l 20 in Idox

gp120 in HBSS

11:1 3:1 1:1 3:1
Effector to Target ratio
FIG. 7

% Cytotoxicity
Effect of PL_Uronlc/tween on CTL Priming

80
60 —
FIG. 8 4 —e— L4
- —e— EC7
20 —

33:1 11:1 3:1 1:1 3:1
Effector : Target
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formul ation coni sts essentially of said detergent, agent,

The net hod i 7, wherein said nethod consi st ess
single adMéﬁE*b@k?Ln of said m xture to said human or
10. The nethod of claim 7, wherein said hunan or sai

infected with a virus or suffers one or nore 30 synptons
said virus. 8/12 41
PCT/ US95/ 15433 11. The met hod of claim
antigen formulation is non-toxic to said human or sai
12. The nethod of claim7, wherein said ‘antigen S
H V antigens: gpl60, gag, pol, Nef, Tat, 5 and Rev; t
antigens: CS protein and Sporozoite .
" Effect of Squalane/Tween on CTL Pri

% Cytotoxicity

and oil. 25

enty

SRR

d animal is

of infection from
WO 96/ 17863

7, wherein said

d ani nmal .

chose fromthe
he mal ari a

ming

80
_
_ 60 —
_ —
FIG. 9 40- —a—FL4
— —e—EG7
20—
0 ——p—FT% '

33:1 11:1 31 1:1 3
Effector : Target

Effect of Squalane/PL_Uronic on CTL Priming

% Cytotoxicity

40
30 —
FIG. 10, =
= —&— EL4
= —— EG7
10 —
0 —

33:1 11:1 3:1 1:1 3:1

Effector : Target
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surface protein 2; the Hepatitis B surface. antgens: Pre- S1, Pre-S2,
HBc Ag, and . the influenz antigens: HA, NP and HA; LidiS: A
surface ant i‘%@ﬁ%’mﬁe Her pes virus antigens: EBV gp340, EE mg%{,g“ifsv
gB, HSV gD, HSV 10 gH, HSV early protein-product, cytonegal ovirus gB,
cytonegal ovirus gH, and I E protein gP72 ; the respiratory syncyti al
virus antigens: F protei, G protein, an@/M2 protein; and the tunor
antigens: carcinoma CEA, carcinom associ at ed muci n, carci nonma P21,
carci noma P53, nelanoma 15 MPG nel anoma p97, and carcinoma  Neu oncogene
product, carci noma p53 gene product, and nutated p2l1l ras protein.

13. A nethod o treating a patient infected with H V virus, conprising a
i nistering a comnposition conprising an HV antigen mxed with a

m crof | ui di zed 20 antigen fornul ation conprising: (a) a
stabilizing detergent, (b) a mcelle-form ng agent, and
(c) a bi odegradabl e and bi oconpatible oil, said antigen
formul ation | acking an 25 inmunostimul ati ng pepti de conponent, and bei ng
fornul at ed as a stable oil-in-water enulsion; wherein said conposition
is adm nistered to said patient in an anmount sufficient to i nduce/ a
cytotoxic T-1ynphocyte response in said patient. 14. The
met hod of claim 13, wherein said HV 30 antigen is selected from gpl 60,

gag, pol, Nef, Tat, and 42

Comparison of 30 ug OVA in Custom
3 or 2 Component Adjuvants

% CTL Killing
80 —

60

FIG. Il 4
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15. A net h%ﬂggé(l,{%@ati ng a patient suffering from nmal ari cpRRGPI44SE NY

adm ni st er crofluid ed conposition conprising a

mal ari a- associ ated anti gen m xed with an antigen fornul.ation
conprising: 5 (a) a stahilizing detergent,

(b) a mcelle-formng agent, and 10/1 c) a biodegradable
and bi oconpatible oil, said antigen formulation | acking an

I munost i mul ati ng pepti de conponent, and being fornulated 10 as a stable
oi | -in-water enulsion; wherein said conposition . Is admnistered to
said patient in a anobunt sufficient to I nduce a cytotoxic T-I|ynphocyte
response in said patient. _ 16. The nethod of claim 15,
wherein said mal ari a- associ ated antigen is selected fromCS protein,

and 15 Sporozoite surface protein 2 17. A nethod of

treating a patien uf ferin from/ enz C ri.sing adm nistering a

conposi tion cifh%‘r‘?épﬁ‘g ogn qwrlgéﬁggm& Qt"&u’%\&g%géﬂ ﬁﬁ?@g%t h a
0D405
S

] LIS

100 - 1000 10000
1/sera dilution

—B8— 854/SPT/2d
—&— 220/SPT/2d
—&— 207/ST/2d
—6— 222/ST/2d
—&— 720/SAFm/2d
—&— 722/SAFm/2d
—»— 225/HBSS/2d
F'G. '2 | —+— 208/HBSS/2d
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ni crofluidized antigen fornulation conprising: 20 (a)a -

st abi | i zi ngwipéerrgant . (b)a mcelle-form nd
(c) a bi odegradabl e and bi oconpatible oil, sai dng(r:l I 5%?115433
fornul ation | acki ng an i mmunosti mul at | ng peptide conmponent, and being
fornmulated 25 as a stable oil-in-water enul sion; wherein said conposition
is admnistered to said patient in an Afoldt sufficient to i nduce a
cytotoxic T-lynphocyte response in said patient. 18. The
met hod of claim 17, wherein said i nfluenza-associ ated antigen is
selected fromHA, NP, and : 43 WO
96/ 17863 PCT/ US95/ 15433

19. A nmethod of treating a patient suffering fromhepatitis,
conprising adm nistering a conposition conprising a

hepatiti s-associated antigen mxed w a

Antitumor activity of HOPE2 Cells ofter a Single Immunization
(Day 10) of Soluble E7 Protein in Adjuvant

"Tumor Size (mm3)

3000
—6— 30/AF/1X
~| —@— 90/AF/1X
— —&8— 90/ALUM/1X
—24A— Control
2000
1000 —
o pa—

10 15 20 25 30 35 40 45

Days Post lmplant
FIG. 13
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m crofl uidized antigen fornulatlon conprising: 5 (a) a
stabilizin nt, (b) a micelle-for and
(¢) a b|od§g§gg§§?§ and bi oconpatible oil, rgeanﬁggﬂ%$3
formul ati on | acki ng/ an |nnunost|nulat|ng pepti de conponent and bei ng
formul ated 10 as a stable oil-in-water enul sion; wherein said conposition
is admnistered to said patient in anﬁﬁhﬁ12ufficient to i nduce a
cytotoxic T-lynphocyte response in said patient. 20. The
met hod of claim 19, wherein said hepatiti s-associated antigen is
selected fromhepatitis A 15 surface antigen, Pre-Sl, Pre-S2, HBc Ag, and
HBe Ag. 21. A nmethod of treating a patient suffering

froma cancer, conprising adm nistering a conposition conprising a
cancer-associ ated antigen mxed with a m crof | ui di zed antigen
formul ati on conprising: 20 (a). a stabilizing detergent,

(b) a mcelle-formng agent, and (c) a bi odegradabl e and
bi oconpatible oil, said antigen formnulation | acking an

i mmunost i nul ai ng peptide conponent, and being fornulated 25 as a stab

oi | -in-water enulsion; wherein said conposition is adm nistered to said
patient in an anmount sufficient- to induce cytotoxic T | ynphocyt e

response in gaid pAbECRktivit Afzétion
e e 0 9T Al SHE 7 PO hEha, AR PO e
Tumor Size (mm3)
—6— 30/AF/2X
3000 - —@— 90/AF/2X
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1000
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MPG, nel anoma p97, and carci nomer Neu®oncogene product, carci nonma p53
gené” productywodggsgddit at ed p21 ras protein. 23peTysdBisapd of
treating a patient infected with her pes virus, conpr|3|ng a m ni stering
a conposition 5 conprising a herpes antigen n1xed with a mcrofluidized
antigen fornulatlon conpri si ng: (a) a stabilizing
deterge (b) a mcelle-form ng agent, and

(c) a biodegr@BAEMS:an bioconpatible oil, 10 sai d antigen
formul ati on | acki ng an |nnunost|nulat|ng pepti de compong! and bei ng
formul at ed as a stable oil-in-water, enul si on wherePW'"'€41 d conposi tion

‘is administered to said pati8nfompogdtinsy FonPrisingARr agtigen mixed o
cytotoxic T-1ywpBRCHtAicLepRASaizedSantigen €okmulation comprising:

(a) a stabilizing detergent,
! 5 , (b) a micelle-forming agent, and
(c) a biodegradable and biocompatible o0il,
said antigen formulation being formulated as a stable oil-
in-water emulsion, said antigen formulation being
i._ substantially free of immunostimulating peptides and
10 wherein said composition upon administration to an animal
selected from the group consisting of humans, domesticated
animals and agricultural animals is capable of inducing a
specific cytotoxic T-lymphocyte response against the papillewavius
antigen contained in the composition.

i5

antigen is chosen from antigenic portions of the HIV
antigens: gpl60, gag, pol, Nef, Tat, and Rev; the malaria
antigens: CS protein and Sporozoite surface protein 2; the
Hepatitis B surface antigens: Pre-sl1, Pfe-S2, HBc Ag, and
20 HBe Ag; the influenza antigens: HA, NP and NA; Hepatitis A
surface antigens; the Herpes viruds antigens: EBV gp340,
EBV gp85, HSV gB, HSV gD, HS¥V gH, HSV early protein
product, cytomegalovirus-gB, cytomegalovirus gH, and IE
protein gp72; the respiratory syncytial virus antigens: F
25 protein, G protejixi, and N protein; and the tumor antigens:
carcinoma CE3; carcinoma associatéd mucin, carcinoma P21,
carcinoma P53, melanoma MPG, melanoma p97, carcinoma Neu
' oncogefie product, carcinoma p53 gene product, and mutated

TR R RO
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15 ) 24. The nmethod claim 23, wherein said herpes vi rus
antlgen Is selecte from EBV gp346, EBV gp85, HSV gB, HSV gD, HSV gH,

HSV ‘ear protein _product, cytomegal ovirus go, cytonegal ovirus gH and
| E protein gP@r678es 25. A nethod of treating a BETUSHY15433

infected with 20 respiratory syncytial virus, conprising admnistering a
conposition conprising a respiratory syncytial antigen mxed with a
m crofl ui di zed antigen fornul ati on conpri sing: (a) a

stabilizing detergent, a _mcelle-for,m ng agent, and
o5 () 3 DrdassPRRmiti o BPE s pa o 2neie
sai d antigen fwikbl at mderiofdkiidd zed antlgnmuﬁosmn&atabnngonpr&sdﬁ :

conponent, and bei ng fornulatqg) agléégghs QE eng terienul i on;

wherein said conposition i'S an1n|ster 0°sal anount
sufficient to 30 induse a cytdbdlcaTmﬂF#éﬂGeﬁpﬁmRngageatbnandld patient.

WD 96/ 178635 biocd P
26 The met hod of , ¢l ai m 25 mhe}e? géléo egrgggh}ﬁaggéLﬁgﬁééé |gﬁ %ﬁr&él
antigen is selﬁﬁ%@daPFbﬁPF f°rmHFGFéPH bE#ﬁﬁof@Fﬁuléﬁﬁdhﬂﬁr tgkable oil-

in-water emulsion, said antigen formulation acking
immunostimulating peptides and wherein said composition
upon administration to an animal selected from the group

10 consisting of humans, domesticated animéls and agricultural
‘animals is capable of inducing a specific cytotoxic
T-lymphocyte response against the aptigen contained in the
composition. .

4. The composition claim 3, wherein said
15 antigen formulation consists éssentially of said detergent,
agent, and oil.

5. The composition of claim 3, wherein said
antigen formulation is/non-toxic to said human or
domesticated or agricultural animal.

20 6. The /composition of claim 3, wherein said
antigen is chos from the HIV antigens: gpl60, gag, pol,
Nef, Tat, and Rev; the malaria antigens: €S protein and
Sporozoite syrface protein 2; the Hepatitis B surface
antigens: re-S1, Pre-S2, HBc Ag, and HBe Ag; the

25 influenza/antigens: HA, NP and NA; Hepatitis A surface

the Herpes virus antigens: EBV gp340, EBV gp85,

30 G/protein, and N - protein; and the tumor antigens:

40 :
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27. A method for i nducing a cytotoxic T- 5 |ynphocyte response in a human

or - donesti cated or agricultural animal, conprising the steps of:
admi'ni steri ;ﬂ, gﬂkﬁt}ure of a antigen mxed with a mcrofluidized

anti gen for miPa? consi sting essentially of two of: 10 PCI/US9S/15433
(a) a stabilizing detergent, (b) a mcelle-formng
agent, and (c) a biodegradable and bi oconpatible oil,
said antigen formulation being fornulated as a stable oil-in-water

emul Sion 15 cazeinena8el Geddlflall upc © et AU S D)4
human or ani mal" Tn an anount” Sufficrent td Induce a cytotoxic
T-1 ynphocyt e r obgogene preofugthueadrainamd i3 gene product, a mman fhem
nmet hod of cl ai ; [ ' -Qﬂgpn SoEstd : ’ rd 54!
animal is inf eg\taéélv%/it vag'IJ:ZI&C?S%\lfllq:rlus én(}:?seuté‘yec’rs oneéé(;ergl%rde) arf:cf/i orrfs#éo)?\i
i nfection fronnd myfated pgd ras protein. 29. The nethod of £l ai m 27,
wherein said antigen formulation is non-toxic to said hunman/or
doresti cated or agricultur aninal. 25 . 30. The nethod o

wherein said antigen T AnBeEhod HAT NS Fo IO *3C/ the H V
antigens: .. gplgfiphogyteolresiohseldn amdrimal iged ettled ifgomnthge roup

S Gonot o a3 98Y L BalES MR Sl P agri AT
animals, comprising:
administering to said anipal an admixture
10 comprising an antigen and a microfluidjzed antigen
formulation, said antigen formulatiorn/ comprising:
(a) a stabilizing détergent,
(b) a micelle-forping agent, and
(c) a biodegradable and biocompatible o0il,
15 said antigen formulation lackifig an immunostimulating
peptide component, said antigen formulation being
formulated as a stable oilsin-water emulsion; wherein said
admixture is administered/ to said animal in an amount
sufficient to induce a gytotoxic T-lymphocyte response in
20 said animal which is gpecific for the antigen contained in

said admixture.

The¢ method of claim 7, wherein said antigen
formulation conSists essentially of said detergent, agent,'

. The method of claim 7, wherein said method
consists/essentially of a single administration of said
mixturg to said human or said animal.

25

10. The method of claim 7, wherein said human or
said animal is infected with a virus or suffers one or more

30 Symptoms—of infection from said-virusr—————

T
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'30 the influenza anti gens: HA; NP and NA; Hepatitis A surface
46- _ MD 96/17863 . PCT/ US95/ 15433

antfgené virus antigens; EBV gp340, EBV gp85, gﬁfﬁ§ HSV
gD, HSV gH Hgv early protein product, cyt onmegal ovi rus ¥5%§“3
cytonegal ovirus gH, and | E protei gp72; the respiratory syncyti al

virus antigens: F protein, 5 Gprotein, and N protein; and the tunor
anti gens carci nona CEA, carcinoma associ ated mucin, carcinona P21,
car ¢i nona PS3, el anpin. MG jietiseaas D8Ta iRnfl, GRidld B4l oncogepe

product, carcmoma.ﬁqjE gene product,  and nut at p21 ras proteln 10
31. A net hod FArRGiagion is d’éﬁl?‘e?@x}%fﬁ‘ét%ﬂl%hw omsaid rapimabapfi si ng

admi ni stering a conposition conprising an H'V antigen mxed witlf a

m crof | ui di zed antigen faornul atjon_co SI tjn essentlally of tx
(a) a stabilizing deterifent s method of claim 74 wherein «f3id 13

agent, and is chose from the HIV antigens: gpl160, gag, pol,
5 and Rev; the malaria antigens: CS protein and §
- surface protein 2; the Hepatitis B surface antjgens: Pre-
.81, Pre-S2, HBc Ag, and HBe Ag; the influenza/ antigens:
HA, NP and HA; Hepatitis A surface antigens/ the Herpes
.virus antigens: EBV gp340, EBV gp85, HSV/gB, HSV gD, HSV
10 gH, HSV early protein product, cytomega}ovirus gB,
cytomegalovirus gH, and IE protein gP72; the respiratory
syncytial virus antigens: F protein] G protein, and N
protein; and the tumor antigens: arcinoma CEA, carcinoma
associated mucin, carcinoma P21, /carcinoma PSB, melanoma
15 MPG, melanoma p97, and carcino Neu oncogene product,
carcinoma p53 gene préduct, d mutated p21 ras protein.

porozoite

13. A method of treating a patient infected with
HIV virus, comprising administering a composition
comprising an HIV antigen mixed with a microfluidized
20 antigen formulation gomprising:
a stabilizing detergent,
a micelle-forming agent, and
c) a biodegradable and biocompatible oil,
said antigen formulation lacking an
25 immunostimu)ating peptide component, and being formulated
as a stablé oil-in-water emulsion; wherein said composition
is administered to said patient in an amount sufficient to
induce/a cytotoxic T-lymphocyte response in said patient.

14. The method of claim 13, wherein said HIV

30 tigen is selected from gpl60, gag, pol, Nef, Tat, and

42 i '
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(c) a biodegradabl e and bi oconpatible oi'l, - - said antigen
fotmul ation being formulated as a * stable oil-in-watér emulsion;- erein
sai d ConMposSwI9%/17363 adm nistered to said patient in an aPGINIS9S/15433
sufficient to 20 induce a cytotoxic T-lynphocyte response in said patient.
32. The method of claim 31, wherein said HYV antigen i.s selected from
gpl 60, gag, pol, Nef, Tat, and Rv. 33. A nethod of
treating a patient suffering fron1na|ar|a conprising adninistering a
COITpOSl t | On 25 CO ¢ i i ara ks LGS0 -| &6 --m olnali ] l XX ST 1)

moroftlul d zeq A fithal &1 ﬁéﬁép&w%ﬁiﬁﬁ% 'aﬁ'ﬂcmﬂﬁ? 00"

(a) a stabiliZzing ge Or m ng
agent, and 30 composztlon compxising aimplapriarassoqinted ardger orixed|

47 Wi hiPGhtigen formulation comprising: PET/ US95/ 15433
' 5 (a) a stabilizing detergent, '
(b) a micelle-forming agent, g&nd
c) a biodegradable and biocompatible oil,
said antigen formulation lacking/an
immunostimulating peptide component, and/being formulated
10 as a stable oil-in-water emulsion; wheyéin said composition
‘is administered to said patient in an/amount sufficient to
induce a cytotoxic T-lymphocyte response in said patient.

16. The method of claim 15, wherein said .
malaria-associated antigen is geletted from CS protein, and

15 Sporozoite surface'protein 2

17. A method of treating a patient suffering
from influenza, comprising administering a composition
comprising an influenza-associated antigen mixed with a
microfluidized antigén formulation comprising:

20 - (a)/ a stabilizing detergent,
(b a micelle-forﬁing agent, and
c) a biodegradable and biocompatible oil,
said antigen formulation lacking an
immunostimuYating peptide component, and being formulated
25 as a stablé oil-in-water emulsion; wherein said composition
is administered to said patient in an amount sufficient to
induce /a cytotoxic T-lymphocyte response in said patient.

18. The method of claim 17, wherein said
ipfluenza-associated antigen is selected from HA, NP, and
30 NA-

43
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said antigen formul ati on being fornul ated as a st-able oil-in-water

enul si on; wherein said conposition is adm nistered to said patient in
an anount Slﬁég@im to i nduce a cytotoxic T-lynphocyte pEHoSy3ae433N
said patient. 34. The method of claim 33, wherein said
" mal ari a- aSSOCIated antlgen I's selected fromCS protein, and Sporozoite
- surface protein 2. 35. A nethod of treating a patient
suffering frominfluenza, conpr|5|ng adn1n|ster|ng a conp05|t|on 10
conpri sing an influenza-a9sechanelihas 5 an gi di zed

antigen forml Eﬁbﬁ}%@&éi&%g”chiiB?ElEkﬁl;' delnseg.ﬂg compositign n

(a) a stabilizrn m ce
agent, and 15 COmPrlSlng a hepatjtig-prsecintedhrBtigenpnixsApwiph é 0|

sai d antigen fﬂi&f&fﬁgﬁfka& ARETYbAt QQrﬁﬁlatlon é&ﬂﬁfssﬂhl;w n- Yat er

emul sion; wherelrn sald conposition i red to said/patient in
an anount s¥fficient to |ﬁﬁhceaasE9P646§FEQT3?§ﬁﬁﬁSE§te résponse in
said patient. 20 (Bﬁ. aThfcelkehRooraing! agenty, ahllerein said

i nfl uenza-associ ated antigen is sele ted fro NP, and A .
37. A nethod of treating a pafflnt 2sBEPEPER Hégfé and gl°c'mpa%@ble oil,

said antigen formulatlon lacking /an
immunostimulating peptide component, and bYeing formulated
10 as a stable oil-in-water emulsion; whergin said composition
is administered to said patient in an/amount sufficient to
induce a cytotoxic T-lymphocyte respénse in said patient.

20. The method of clajm 19, wherein said
hepatitis-associated antigen is/selected from hepatitis a
15 surface antigen, Pre-Sl1l, Pre-g2, HBc Ag, and HBe Ag.

21. A method of/treating a patient suffering
from a cancer, comprising administering a composition
comprising a cancer-asgbciated antigen mixed with a
microfluidized antigen formulation comprising:

20 (a) /a stabilizing detergent,
(bY a micelle-forming agent, and
) a biodegradable and biocompatible oil,
said/antigen formulation lacking an
immunostimulating peptide component, and being formulated
25 as a stable/oil-in-water emulsion; wherein said composition
is adminigtered to said patient in an amount sufficient-to
induce a3 cytotoxic T-lymphocyte response in said patient.

22. A method of claim 21, wherein said cancer-
assbciated antigen is selected from Carcinoma CEA,
30 cHAreinema—associated—mucin, P2l —carcinoma—P53,—melanoma—
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fromhepatitis, conprising adm nistering a conposition 25 conprisin a

heﬁapithsiassociated antigen mxed with a m crof | ui di zed antigen

formul ati on W@A¥1I®63 ng essential ly of two of: PCT/USIS/IS4R]) g
stabilizing detergent, (b) a mcelle-form ng agent, and
30 (c) a biodegradabl e and bi oconpatible oil, WO

96/ 17863 ' PCT/ US95/ 15433

amount suffici eatcinoma pbSBdgeneaprpiuctyi and- hytapbed yp21r ragopretieinsai d
patient. 5 38. The nethod of claim37, wherein ¢ d

hepatiti s-associated antigen is selected from epatitis A rface
antigen, Pre-Sl1, Pre-S2, 28Bc AgmeshddHBé byeating a patient igfeckedewhtt
of treating a | ent er} i =i h&O 3 3 W afe £ Lni stering
a conposition ﬁ%?bggﬁ%i#é%h bgﬂggﬁgéééagggéfggggféﬂgﬁggiéﬁkaeééaﬁ?h_a

mi cr of | ui di 2 edCoMPFi8HNT o7 TheEPESHaREAgRE: RE¥ed seith | 3 mjcyofluidized

antigen formulation comprising:
(a) a stabilizing deterg:
(b) a micelle-forming agént, and
(c) a biodegradable and biocompatible oil,
10 said antigen formulation lacking an
: immunostimuiating peptide component/ and being formulated
as a stable oil-in-water emulsion; wherein said composition
is administered to said patient /An an amount sufficient to
induce a cytotoxic T-lymphoc response in said patient.

said antigen f | at i on_bei ng_f or qual as stable oil-in-water
emul si on; wher éﬁ;ﬂﬁ%ﬁ%ﬁﬁﬁhﬂ#ﬁ?rcagg—cg%sgﬂﬁFﬁrg?%T%ﬁc?%e ' Mt in an

15 24. The method claim 23, wherein said herpes
virus antigen is selected/from EBV gp340, EBV gp85, HSV gB,
HSV gD, HSV gH, HSV ear)y protein product, cytomegalovirus
gB, cytomegalovirus gi/and IE protein gP72.

25. A method of treating a patient infected with
20 respiratory syncytial virus, comprising administering a
composition comprising a respiratory syncytial antigen
mixed with a microfluidized antigen formulation comprising:
(a) a stébilizing detergent,
(b) a micelle-forming agent, and
(c) a biodegradable and biocompatible oil,
said antigen formulation lacking an

25

immungétimulating peptide component, and being formulated
as a/stable oil-in-water emulsion; wherein said composition
is Administered to said patient in an amount sufficient to

30 induece—a—ecytotoxie T-lympheecyte-response—in—said-patient.

45

' * ¢ L M § x



of two of: (a) a stabilizing detergent,

(b) a mcelle-formng agent, and 15 ° (c) a biodegradable
and' bi oconpwio 95198631 | , said antigen fornul ati oPCTAISIE15433
formul ated as a stable oil-in-water enulsion; wherein said conposition
S adm nistered to said patient in an anount sufficient to I nduce a
cytotoxic T-lynphocyte response in said patient. 20 *40. The
met hod of cl aim 39, vvherel n sai d cancer- associ ated antigen is selected

from Carci noma CEA, f cglladn prereimrsaidbna P53,

nel anona ﬁ,msg }g?igi] ATk 100 Neh A WA HU LA
carci noma p %&%ﬁ ct y(;‘}] nmut at ed ras p%(r)%el n% 1.m FA met hod
of treating anmﬁeelm. ﬁm%e:nm t3nd Nkﬁ?‘iﬁlﬂm rus, conpri gl ng

adm ni stering a conposition conprising a herpes antigen/m xed with a

m crof | ui di zed antigen forrrul ati o &1 EOI‘]SJ S§iny essentla IQ/ of two of:
(a) a stabilizing deterent A Reth or inducihg @ cvt ic T-
m cael | e- f gr mMlyGpheRsite ddbponse in a human or domestichted .ord9 VO

96/ 17863 agricultural animal, comprising t%%T/sLéSQS 1%433
administering a mixture of ar/ antigen mixed with
a microfluidized antigen formulation gonsisting essentially

of two of:
10 (a) a stabilizing detergent,

(b) a micelle-forfiing agent, and

(c) a biodegraddble and biocompatible oil,

said antigen formulation being formulated as a
stable oil-in-water emulsion

15 : wherein said mi e is administered to said
human or animal in an amoynt sufficient to induce a
cytotoxic T-lymphocyte résponse in said human or animal.

28. The method of claim 27, wherein said human

or domesticated or ggricultural animal is infected with a

20 virus and suffers Sne or more symptoms of infection from
said virus.

29. / The method of claim 27, wherein said antigen
formulation is non-toxic to said human or domesticated or
agricultural animal.

25 30. The method of claim 27, wherein said antigen
is chogen from antigenic portions of the HIV antigens:
gpl60, gag, pol, Nef, Tat, and Rev; the malaria antigens:
CS protein and Sporozoite surface protein 2; the Hepatitis
B furface antigens: Pre-S1, Pre-S2, HBc Ag, and HBe Ag;

30 their enza antigens: HA, NP and NA; Hepatitis A surface

O A0
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(c) "a biodegradabl e and bi oconipatibl e oil : said antigen
_formulation being formulated a ra * stable oil-in- wat er emul si on;
wher ei n sai ition is adm nistered to said patient_j unt
sufficient g‘b&g@})’gﬁ%‘nduce a cytotoxic T-lynphocyte response i%@qsﬁ?n&%
patient. 42. -The nethod of claim4l, wherein said herpes
virus antigen is selected fromEBV gp340, E gp85, HSV gB, . HSV gDb, HSV
gH, HSV early protein product, cytonegal ovirus gB, cytonegal ovirus gH
and | E protein gP 10 43 A nethod of treatlno a palent
i nfected with@F a i R Y 53 10 =t TP
respiratory swswigsl HS® lgm,n HBV< gH vmasv ae.-mxy (ﬁﬁdueinie;si-oducta,nt i ge

or i a1 0 ¢St G 3 cwomeg%%smgs S ——";

and

(c) a biodegrgpfayl dhenddsphicatraty Eymayrtial v1rus ant:.geml d Rgyotsin,
formulatio b reul erein
sai d conpoé t?gogﬁ":’tt%lmJ éﬁjblag%zgorteedlr{ o %g(* at en h‘egégeerag‘é oma
sufficient toCHA, icadwimamac pssandaren Iguqmucwaa:mmmm,n cidalinena ent
44. The net hoggaf mel Re g&r?iquéc 4 Al oV
antigen i’—S’---‘se%ect e? ?’r o@ ru{cl)a'tlesdf}lrfHna 9 t?lﬂr?{ an pr ot ﬁ.oﬂééd&e

product, carcxnoma P53 gene product and mutat p21 ras

protein.

10 31. A method of treating a patieént infected with

HIV virus, comprising administering a composition
comprising an HIV antigen mixed with a picrofluidized
antigen formulation consisting essentidlly of two of:
(a) a stabilizing deflergent,
15 (b) a micelle-formifig agent, and
(c) a biodegradab)e and biocompatible o0il,
said antigen formulatién being formulated as a
stable oil-in-water emulsion; erein said composition is
adnministered to said patient in an amount sufficient to

20 induce a cytotoxic T-lympho e response in said paﬁient.

32. The method/ of claim 31, wherein said HIV
antigen is selected from gpl60, gag, pol, Nef, Tat, and Rv.

33. A metlod of treating a patient suffering
from malaria, comprising administering a composition
25 comprising a malaria-associated antigen mixed with a
microfluidized apitigen formulation consisting essentially
of two of:

(a) a stabilizing detergent,
(b) a micelle-forming agent, and

(c) a biodegradable and biccompatible—eil;

AR
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45. The method of any of clains 25-44 wherein 25 said antigen formul ati on
cohsists essentially of said «~detergent and said mcelle-form ng agent.

46. ' The netWgdepissny of clains 25-44 wherein said antlgepd.,%;gﬂsgg on

- consists essentially of said det ergant and sai d oi
50 WD 96/ 17863 PCT/ US95/ 15433
47. The nethod of any of clalns 25-44 wherein said antigen formulation

consi sts essentially of said-oil and said mcelle-formng agent.

48 Thecomositiow&%@% RESEE S

selected fromthe %rou consi e = ge P6 7

anti gen, HPvigstable oil-in-water emulsion; wherein sald comp051tlon s
administered to said patient in an amount sufficient #¥o
induce a cytotoxic T-lymphocyte response in said pafient.

5 _ 34. The method of claim 33, wherein
malaria-associated antigen is selected from CS/protein, and

Sporozoite surface protein 2.

35. A method of treating a patjent suffering
from influenza, comprisipg administering/a composition
10 comprising an influenza-associated antigen mixed with a
" microfluidized antigen formulation cghsisting essentially
of two of:
(a) a stabilizing
(b)
15 (c) bi dable and biocompatible oil,

detergent,

20 36. The pethod of claim 35, wherein said

influenza-associatéd antigen is selected from HA, NP, and

NA.

37,/ A method of treating a patient suffering
from hepatifis, comprising administering a composition
25 comprising’ a hepatitis-associated antigen mixed with a
microflyidized antigen formulation consisting essentially
of two/of:
(a) a stabilizing detergent,
(b) a micelle-forming agent, and

(c) a bicdegradable—and bivcompatible oil,

48
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E6 antigen, HPV18 E7 antigen, HPV6 E4 antigen, HPV6 L1- antigen, HPV11
E4' anti gen and HPV11 L1 antigen. - : 49 A nethod for treating
cerVvical cagwesdenrddd conprising administering an effective arraIwsIsfis4s3

- human papi | mavm rus antigen fornmulation according to claim48.

. 50. A method f

or treating condyl oma acum nat a. conpricing adm nistering

. an effective anount of a papi | l omavi rus antigen fornul ati on accordi ng

"to claim48.

conpri sing adm nis
the antigen is the
conposi tion ofsE?E}
fromthe groupa@ﬁﬂﬁistengdZGO saidopataen&t énsan imeentZéufqueen

60, W tter
conposition of
rangi ng from

cdnpositioqsof

15 _ 51. A nethod for_treatlng prostate cancer

Hiflen, 4 reffiRie o MbpcRIRscreepenge inegtonat e

apprOX|nater 0.05 to 0.5% .

claim 53 yger epfleS@bbnoa a&ve&slaf ﬁ?teﬁafetnl Zaghout 0.2%

-hepatitis-associated antigen is selected from/hepatitis a

10

15

20

25

30

‘surface antigen, Pre-Sl1l, Pre-S2, HBc Ag, and/HBe Ag.

39. A method of treating a pagient suffering
from a cancer, comprising administering’a composition
comprising a cancer-associated antiged mixed with a
microfluidized antigen formulation gonsisting essentially
of two of:
detergent,

) orming agent, and

(c¢) a biodegyadable and biocompatible oil,
said antigen fo lation being formulated as a
stable oil-in-water emulsion; wherein said composition is
administered to said payient in an amount sufficient to.

induce a cytotoxic T-l#mphocyte response in said patient.

40. The method of claim 39, wherein said cancer-
associated antig is selected from Carcinoma CEA,
Carcinoma associated mucin, P21, carcinoma P53, melanoma
MPG, melanoma 97, and carcinoma Neu oncogene product,
carcinoma p53 gene product, and mutated p21 ras protein.
41. A method of treating a patient infected with
herpes #irus, comprising administering a composition
comprising a herpes antigen mixed with a microfluidized
antjgen formulation consisting essentially of two of:

(a) a stabilizing detergent,
(b)—a—niecelle-forming—agent,—anmd

DO
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55. The.conposition of claim1l wherein said m cel |l e-form ng agent

conpri ses avwydgeRks ! e-11 pophile bal ance of between O antpcdrnysos/1s4ss

56. The conposition of claim1l wherein said 5 mcelle-formng agent 1s
selected fromthe group consisting of poloxaner 401, Pluraonic L62LF,

Pl uroni c L101, Pl uronic L64, PEGL000, Tetronic 1501, Tetronic 150R1
Tet roni c 701, Tetronic 901, Tetronic 1301 and Tet r oni 130R1

57. The conposition of claln{d)

mcelle-formng agenT ralgfs ingT&ggtfgﬁﬂulatlghE%elng fgrmulated ag’ a
stable oil-in-water emulsion; wherein said compositidn is
administered to said patient in an amount suffici to

5§ induce a cytotoxic T-lymphocyte response in said patient.

. 42. - The method of claim 41, wherei said herpes
virus antlgen is selected from EBV gp340, EBY gp85, HSV gB,
HSV gD, HSV gH, HSV early protein product, cytomegalov1rus
gB, cytomegalovirus gH and IE protein gP

10 43. A method of treating a/patient infected with

respiratory syncytial virus, compriging administering a
respiratory syncytial antigen mixed with a microfluidized
antigen formulation consisting egsentially of two of:
(a) a stabilizjihg detergent,
15 (b) . a micelle~forming agent, and
(c) a biodegradable and biocompatible oil,
said antigen foymulation being formulated as a
stable oil-in-water emulSion; wherein said composition is
administered to said patient in an amount sufficient to
20 induce a cytotoxic TFlymphocyte response in said patient.

~ 44. The/method of claim 43 wherein said
Respiratory Syngytial virus antigen is selected from F

protein, G protein, and N protein.

5. The method of any of claims 25-44 wherein
25 said antjgen formulation consists essentially of said
detergent and said micelle-forming agent.

46. The method of any of claims 25-44 wherein
sald antigen formulation consists essentially of said

50
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58. The conposition of claimb57 wherein the amount of said

mxell e-formn agent ranges from between 1.25 and 5% 15

59. " The conposition of claim 1l wherein the oil exhibits a neltin

t enper at ur e WRARBER/ 6o[err] C. 60. The co

claim59 wherein the oil Is selected from the group consisting of _
squal ene, squal ane, eicosane, tetratetracontane, pristane, glycerol, 20
and veget abl e oils. -6 . The conposition of claim1 wherein
t he amount of the oil, .

62. The conposition of CT& m*6T Wherein the T ~of_the oIl tanges
from bet ween 2s84 : 2 333 psSeRtdsS =i i g

whi ch conprlsegné_s#;bg§i4é¥¥§;¥;g§£§§ggggg§ of nuranyl dlpeptlde

52

> 48, The composition of claim ﬁ'wherein said
§ papillomavirus antigen is selected from the group
consisting of the HPV1i6 E6 antigen, HPV1ié E7 antigen, HPV1S
"E6 antigen, HPV18 E7 antigen, HPV6 E4 antigen, HPV6é L1
antigen, HPV11l E4 antigen and HPV11l L1 antigen.
us(;F - mlw-ﬂuldl}w‘ an‘}sju) ‘Bmulwl\m R 13 ‘A’PH
§§~ JL4nethodA£or treat;ng cervical cancer .

10
USUP ) cmﬁuw\md amvsvb‘- LTI S &d"P*"‘"
,86 A—me%hs%&for treatgﬂémcondyloma acumlnata
cemprising-administering-an-effectiveamount—of-a

papilleomavirus—antigen formulation—acecording—toclaim—48+
15 — 81, 2 method -fortreating presta

comprising administering a composition according o claim 6
wherein the antigen is the prostate specific anhtigen.

52. The composition of clajm’1 wherein the
stabilizing detergent is selected f#fom the group consisting
20 of polysorbate 80, Tween 20, réen 40, Tween 60,
Zwittergent 3-12, Teepol and Span 85.

approximately 0.05 to 0.5%.

54. The composition of claim 53 wherein said
ut 0.2%,

25
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conprise any muranyl dipeptide. - ' 65. The conposition claim1l
wher'ei n t he ergent is polysorbate 80, and the nicelle- ent
5 is pol ox et/ gé 66. The conposition of ijcgﬁﬁ%/gsﬂg
wherein the oil is squal ene. : © 67. The conposition of claiml
wherein the detergent is selected fromthe group consisting of Tween 10
20, Tween 40 and Tween 80 the 0|I is selected fron1the group

consi sting of squa : v T e b : | orm ng
agent is selected fron1the group cons;stlng of PIuronlc L62L Fapd

pol yoxaner 40micelle~forming adentrPuRRiRpf & hYdrorhilembireph
detergent 15 ixa1ei@cter Bawradh e G consi sting of pol ysorbatg 80,

Tween 20, Tween 40, Tween 60, Zwittergent 3-12, Teepol HB7 nd Span 85.

. 56. The composition of claim 1 wherein said
5 micelle~forming agent is selected from the grgup consisting
. of poloxamer 401, Pluronic L62LF, Pluronic 01, ' Pluronic
L64, PEG1000, Tetronic 1501, Tetronic 150RX, Tetronic 701,
Tetronic 901, Tetronic 1301, and Tetronig  130R1.

57. The composition of claim 1 wherein the
10 amount of said micelle-forming agent/ ranges from between
0.5 to 10%.

58. The composition 4f claim 57 wherein the
amount of said micelle-forming agent ranges from between
1.25 and S5%.

15 59. The compogition of claim 1 wherein the oil
exhibits a melting t rature less than 60°C.

60. The gomposition of claim 59 wherein the o0il
is selected from e group consisting of squalene,
squalane, eicosape, tetratetracontane, pristane, glycerol

20 and vegetable 1ls.

6. The composition of claim 1 wherein the
amount of e 0il ranges from between 1 and 10%.

62. The composition of claim 61 wherein the
amo of the oil ranges from between 2.5 and 5%.

25 63. The composition of claim 1 which comprises

52
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69., The nmethod of claim wherein said detergent is provided in an
anount rangi ng from approximately* 0.05 to 20 0. 5% 70.
The met hod ¥QP617M8E wherei n the anmount of det ergent is aboRET/USEHIAS433
The nethod of claim7 wherein said mcelle- forn1ng agent conprise a
hydr ophi | e-1i pophil e bal ance of 2 betweem O and 2. - WD 96/ 17863
PCT/ US95/ 15433 72. The nethod of claimll wherein said

m cel | e- form ng ag I S selected OlSIStan of

pol yoxaner 401, Pruronic-t ; y : i G y '

Tetronic 1501qcaﬁ§f£@¢CaﬁﬁOﬁﬁraﬂylrd&pepﬁﬂde. 5 Tetronlc 90, Tetronlc 1301
and Tetronic 130R1. The net hod g a|n17 herein the
amount of

65. The composition gf-€laim 1 wherein the
detergent is polysorbate 80; and the micelle-forming agent

5 is poloxamer 401.

66. The composition of claim 65 wherein the oil

_ 67. The composition of claim 1,wherein the

detergent is selected from the group consisting of Tween
10 20, Tween 40 and Tween 80; the 0il is selected from the

group consisting of squalgne, eicosane, and pristane and

the micelle-forming agent is selected from the group

consisting of Pluronic L62LF, and polyoxamer 401.

1 Composihon h
&8 The-methed of claim ¥ wherein the detergent

15 is selected from the group consisting of polysorbate 80,

Tween 20, Tween 40, Tween 60, Zwittergent 3-12, Teepocl HB7

and Span 85.

20

70. The method of claim 69 wherein the amount of

detergent is about 0.2%

The method of claim 7 wherein said micelle-
ming agent comprise a hydrophile~lipophile balance of
between6—anéd—2-

—_—
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said mcelle-form ng agent ranges frombetween 0.5 to 10%

(4. The nethod of claim71 wherein*the anmount of said mcelle- forn1ng
agent ‘ranges from between 1.25 and 5% 10 75. The nethod of
cl ai m 7 wher wigwetihgs3oi | exhibits a nelting tenperature of pcef%odisass
60[err] C 76. The nmethod of claim7 wherein the oil iIs
sel ected fromthe group consisting of squal ene, eicosane,
tetratetracontane, glycerol, pristane, and vegetqble oi | s. 15

77. The netho of claing7 mherelnmh Panount of oi |l ranges from
between 1 and | 0% 7. The methedrinf mdmiod Yohersiim &2 iherisial lehe

anount of éE&ﬁ g?am The
nmet hod of cl ai ma!’—m’\;\\% rern ?ﬁxture conp r| ses gggstlﬁtl%%

.m crogranms of POI¥eKEmMErpd®l,dPluronic L62LF, Pl“S‘GHICTEéUrlBt Pdgremist ai m 7

wherei n the adiest,UPEG1000]09%ti¥nicOoNnisv1) w&@mboﬁupeﬁ@&%mc 701,

"81. The nethod of claim.ll wherein.the deter%
‘S -Tetronic 901, Tetronic 1301 and Tetronic 130R1.

. he - ;.'-

~.

10 75. The method of claim 7 wherein the oil

_ 76. The method of claim 7 wherein the oil is
selected from the group consisting of squalene, eicosane,

tetratetracontane, glycerol, istane, and vegetable oils.

15 77. The ﬁetho of claim 7 wherein the amount of

0il ranges from betweer 1 and 10%.

_ 78. The method of claim 77 wherein the amount of
0il ranges frop between 2.5 and 5%.

9. The method of claim 7 wherein the admixture
less than 20 micrograms of muramyl dipeptide.

20

80. The method of clam 7 wherein the admixture

b compaSiive I
81. The meghed of claim ¥ wherein the detergent
is polysorbate 80,and the micelle-forming agent is

25 poloxamer 401.
* c A L] H *
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S polysorbate 80, and t he n1ce||e forn1ng agent is 25 pol oxaner 401.

WO 96/ 17863 PCT/US95/ 15433

82. ' The met hod of cIa|n123 mhereln the oil squal ane. -

83. The metWOPAT863| ai m 7 wherein the detergent i s sel ecPETUSHHIMIe
group consisting of Tween 20, Tween 40 5 and Tween 80, the group sel ected
fromthe group consisting  of squal ane, eicosane, olive oil and pristane
and the mcelle-formng agent is selected fromthe group consisting

of pol yoxaner 401, and Pl_uyr oni L6255 3 . 84 The nethod of -
claimll wherein the pdﬂ%#ﬁ??ihf e adm- Xt i o250

to 300 nm squalane. The conposition of cIa|n11 mher-
particle sizes in the conp05|t|on range from 250 to 300 n

83. The method of claim herein the detergent

. |
composHim- !
,;%. The~me¥hed of claim ¥ wherein the particle
10 size% in the admiseture rangesfromy250 to 300 nm.
wnposuhaw abont
85+~ —The composition-of claim 1 wherein the
pa;t*sle—s;zas_;n_the_compos1:1on_range_ﬁram_zso_to_snn_nm

[ -
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CLAIMS:

1. A composition comprising a papillomavirus

antigen mixed with a microfluidized antigen formulation
comprising: |

(a) a stabilizing detergent,

(b) a micelle-forming agent, and

(c) a biodegradable and biocompatible oil,
said antigen formulation being formulated as a stable oil-
in-water emulsion, said antigen formulation being
substantially free of immunostimulating peptides and wherein
said composition upon administration to an animal selected
from the group conseisting of humans, domesticated animals
and agricultural animals is capable of inducing a specific
cytotoxic T-lymphocyte response against the papillomavirus
antigen contained in the composition.

2. The composition of Claim 1, wherein said
papillomavirus antigen is selected from the group consisting
of HPV16 E6 antigen, HPV16 E7 antigen, HPV18 E6 antigen,
HPV18 E7 antigen, HPV6 E4 antigen, HPV6 Ll antigen, HPV11l E4
antigen and HPV1l L1 antigen.

3. Use of a microfluidized antigen formulation
comprising (a) a stabilizing detergent, (b) a micelle-
forming agent, and (c¢) a biodegradable and biocompatible
oil, in combination with a papillomavirus antigen for
producing an antigen formulation which is in the form of a
stable oil-in-water emulsion which is adopted for treating

cervical cancer.

4. Use of a microfluidized composition
comprising (a) a stabilizing detergent, (b) a micelle-
forming agent, and (c) a biodegradable and bioccompatible oil

in combination with a papillomavirus antigen, for producing

I

oy



10

15

20

25

WO 96/17863 PCT/US95/15433

an antigen formulation, which is substantially free of
immunostimulating peptides, and is in the form of a stable
oil-in-water emulsion, and which is adopted for treatment of

condyloma acuminata.

5. The composition of Claim 1, wherein the
detergent is selected from the group consisting of Tween 20,
Tween 40 and Tween 80; the oil is selected from the group
consisting of squalene, eicosane, and pristane and the
micelle-forming agent is selected from the group consisting
of Pluronic L62LF, and polyoxamer 401.

_ 6. The composition of Claim 1, wherein the
detergent is polysorbate 80, and the micelle-forming agent

is polyoxamer 401.

7. The composition of Claim 1, wherein the
detergent is selected from the group consisting of
polysorbate 80, Tween 20, Tween 40, Tween 60, Zwittergent 3-
12, Teepol HB7 and Span'85.

8. The composition of Claim 1, wherein said

‘micelle-forming agent is selected from the group consisting

of polyoxamer 401, Pluronic L62LF, Pluronic L101, Pluronic
L64, PEG1000, Tetronic 1501, Tetromic 150R1l, Tetronic 701,
Tetronic 901, Tetronic 1301 and Tetronic 130R1.

9. The composition of Claim 1, wherein the

particle size in the composition ranges from about 250 to

-300 nm. ) —-—
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