SPECI FI CATI ON | nmunoadj uvant Technical Field [0001) The present invention
relates to an i nmunoadj uvant. Background Art [00021 Most of

i mrunoadj uvants wi dely used so far have two kinds of roles at a | ocal

adm nistration site in vivo, specifically, (1) gradually rel easing antigens
to efficiently supply themto i nmunoconpetent cells with maintaining the
antigens in a state of aqueous or_oil enulsion to prevent rapid disperse
of the antigens, and (2) inducingsppﬁpﬁQWQEQEky reactions and activating

t he i munoconpetent cells gathering at the local inflamation site. In
recent years, it has been revealed that antigen-presenting cells play a
maj or rol e of immune responses i nlpotdroadiurdrg hunoral i nmune responses

i nduci ng anti body production and the cell-nedi ated i mune responses
inducing killer T cells, and that dendritic cells, macrophages, and B
cel | s exi Stchascal RPel@nti gen- presenting cells. Anong them the dendritic
cells have the nost potent antigen- presenting ability (Dendritic Cells,
Second edit%%h, ed. by Lotze, MT. and Thonson, A W, Academ c Press, San
Di ego, 2001). When,A.sinstanes thak 630 iehheCLiKely, activate |
antigen-presenting cells is a mnistered to a iving body together with an
anti gen, Bhekmobstamice acts as an i munoadj uvant and can efficiently induce
and enhag% 2'nnune responses agai nst the antigen in both of the hunoral

i mune r sgo ses and cel |l -nedi ated i nmune responses. [00031 Anpbng the

variety of conveERE eMaklihokdiawihtl AN ASHALGERY BaveQRb Yidsl@Wles at a local
i mmunoadj uvants are safe enough to be usable in a tunor imunotherapy for a

pur pose ofdmHEHEHER SIE ih vt sRepificallin L) sradrelly relnede rutiseas sa¢fSiciandy
recurrencg, v U BN of r Al e, L ve,. For g, keyhole
et henaar i R R e F08 B S RAL RSN ARTRL K R TABRELF, o
i mmunot hea@ppubyr eibémylsiooudb pravedt dentdispéree aiehk anfifaisgend (2) idducingt al .

Cancer Res., 61:8513-8519, 2001).. wever, this substance i S expensive.
Vet hods. oPTAPPRERy AR a0 8 11y ey o Feo Ty gals feiferity £21RE
gr anul ocyloeslTRE40RAGER 80! dRYedht Palratit A8k PRGLOYealdane el Aided b &R ting

abbrevi at ed ' , .
cells play a major role of immune responses in both of the humoral immune responses

inducing antibody production and the cell-mediated immune responses inducing killer
T cells, and that dendritic cells, macrophages, and B cells exist as the antigen-
presenting cells. Among them, the dendritic cells have the most potent antigen-
presenting ability (Dendritic Cells, Second edition, ed. by Lotze, M.T. and Thomson,
AW, Academic Press, San Diego, 2001). When a substance that can effectively
activate antigen-presenting cells is administered to a living body together with an
antigen, the substance acts as an immunocadjuvant and can efficiently induce and
enhance immune responses against the antigen in both of the humoral immune
responses and cell-mediated immune responses.

[oo03]

Among the variety of conventionally known immunoadjuvants, only a few
immunoadjuvants are safe enough to be usable in a tumor immunotherapy for a
purpose of therapeutic treatment, and prevention of metastasis and recurrence of
human tumors, and also are inexpensive. For example, keyhole limpet hemocianin
(KLH) has been used as an immunoadjuvant in a tumor immunotherapy by using
cultured dendritic cells (Geiger, J.D., et al., Cancer Res., 61:8513-8519, 2001).

However, this substance is expensive. Methods of directly administering cytokines



as "GMLCSF"), which directly activate dendritic cells, as immnoadjuvants
have al so been proposed. However, cytokines are still much nore expensive.
[ 0004] As safe and i nexpensive i Mmunoadjuvants for manufacture of vaccines
as a neasure against infectious diseases, inmunoadjuvants having
insufficient activity such as alum (al um num hydroxide), Freund's

i nconpl ete adjuvant (since this adjuvant is oily substance, toxicity is

concer ned PuchafBrRBWOH¢ aecroalesdretany wsiatilatipg fotey theneefersh abgabbrenisded ar e
| t oxi i : ] b 21, | UV: {
wbbr evi at 88 SEPIE M A EUTRALE A SRR RBRCEN T, oBY 70

exper i menbsgn pmpesadadilovart, caiokines biegill heck aforas@eatisa weak. [ 0005]
Tuber cul i OfogL detection of Mycobacteriumtuberculosis infection history,
especi al I?O, berculin purified protein derivative (henceforth al so

abbrevi ated as APEME hnd idMbeksi0RTh SlcddRfvaRisAhehnk Aok edbsRkSnddustuber cul in
purified by anmmonium sul fate precipitation, is extrenely safe even if

repetiti valepswd seninst iafestionsolipaayem smandoadipyandy baving mepHieiing ectivityer ef or e,
t ubercul i i K ) g rld. ... T i NV ar t he
present i ﬁl\l/%ﬁat%i ag%%]? %1\3"#?2&?;&51? g’%ﬁ@e%f gg}!ﬁﬁ%seﬁgg% egesadé‘ﬁvag? rgr%cr?gg%] aﬁi uaV(r;‘)li ’

( PCT/ JPOOs00I5 3R staldee taxivitg it amserakdl, hed Moasaiifle hanednth asedal adthbagind t hat ,

when PPD was farmed as precipitate by coacervation with solulle proteins
and mucopti®ye s HUPURS 154 T T ERRY P G PBEr T Fﬂ%"l?ft‘ir?g?uvtafl_%gﬁége%@%atured
by a physis¢ abbaBans. ast'heAPRRcaYl Qij§@d’n‘f%?st@1§, #Ric8lke6idavg ahfiinoad] uvant
for inducing antitunor imune responses (Japanese Patent No. 3492671).

Thi s i nmueregdtimepdn immyasadiuyang hetiviiiantheoed pravan wedt i vity conmpared with
di ssol ved[OEE%, and has extrenely high safety in the same nanner as the
di ssol ved . However, the inmmunoadjuvant activity thereof is

i nsufficient ifTdemdndad ddtédiohiop dpeblaeaahatibdesodhaneabn hishrgl So

e AR MR TR M T
can phagQeihicasidth 6f QRaV L&t LIaR el JudiftBOWMA ndA@ku ek & _
| i popol ysaccharide (LPS) is added to cultured inmature anti gen-presenting
cel | s i n mMetipBatipmtivexirdnegly oife ehen detiesitively sddvaistee] toohardrisznd pot ent
ability t1%01%E)xeresren%xp%rqgiivc9.enﬁierc;rfgx%, 9uri)teirc%%?f}grs%§§nn\tw; egpr%g(!l laﬁ ovezr the world.

The inventors of the present invention found that PPD could be used as an

immunoadjuvant (PCT/JP00/00692). The inventors of the present invention also

found that, when PPD was formed as precipitate by coacervation with soluble proteins

and mucopolysaccharides and then administered into tumor tissues denatured by a

physical means, the PPD could served as an effective immunoadjuvant for inducing

antitumor immune responses (Japanese Patent No. 3492671). This immunoadjuvant

has a higher immunoadjuvant activity compared with dissolved PPD, and has

extremely high safety in the same manner as the dissolved PPD. However, the

immunoadjuvant activity thereof is insufficient if compared with lipopolysaccharides

(henceforth also abbreviated as "LPS") which are major ingredients of FCA or

endotoxins.

[0008]

In peripheral blood, immature antigen-presenting cells flow which can
phagocytize microparticle antigens. It is known that when a lipopolysaccharide (LPS)
is added to cultured immature antigen-presenting cells in vifro, maturation of the cells

is advanced to exhibit potent ability to present antigens. The antigen-presenting cells



activated in this process rel ease various kinds of cytokines, such as

GVt CSF, interleukin (henceforth also abbreviated as "IL") 12, and

interferon-'y (henceforth also abbreviated as "IFNg"). GWCSF itself is

essential as a cell growh factor of the dendritic cells. Therefore, the

dendritic cells once activated becone possible to maintain the activated

state for a Iog{g f%lﬂlod of time and continue to survive on the basis of
th

the aut oclAFHgat REAFSSP rERASCIRTIONREINS D Ay takinegssur e A4 CRndritic cel | s,

are i SOge“@ﬂeﬂe@iﬂh'(ﬁ&ﬂé@ftﬁsa%tdb'ﬂgev%le& Ss vml’)cl@ Qﬁ@nﬁé f&%ﬁ%ﬂt(h@ﬁc@f&réhraqgﬂ the
same hematopoietic stemcells, and produce cytokines such F upon

recei pt oftbbiemistadiosst THNE At | @M CHF tthaf saneennmhaes cesllsgldwtidfalcth (of thel I [ 0007]
Practi cal | nt n r onse to tu s can fficiently
a¥nd, Qi (!eh% m)ll(here gre | e g’&tlﬁ g Srﬂnﬁ? %gzﬁqdelmc%{r{l%aosg ¢

i nduced by adm ni stering so en tunor

ti ssues amaaﬂitauaﬂhrelagevatbmmeafok b \omOp PR f tiagelnd @bnihddtodueulOd iR such as
Gwvt CSF ( PCT/ JPOOY 00692) This fact_ indicates that GMWCSF itself serves as

an i munod@§s ?a“%?ﬁ]dn%F‘e?h?éll%ﬂ%GMt@% Marrenhsget apfvelthos demluitiouliced from
anti gen- PRESEIIhOE a6k SoRUUITHALAL idhfhre bR LAIRICAGL KA CaN serve as

an index representing the activity o he origi i mmunoad; Jjuvant. In
ot her wor hsmatm@mtw $mmmeil@mndfp1m068ﬂ0bmda@cémhs@Ma@&H gﬁcmxepmgtsﬁ’ntl ng cells

derived f es_successful .estimatjon of i mmunoadjuvant
activity glﬁ% n%%xx”ﬁ%tlon m‘ﬁ“\????é’”é’&?ﬁb?? A4 %€Yst em wi t hout using human

i ndi vi dual®o7] 0008] By using peripheral blood adherent cells including
antigen-presentjing cells derived from human Eel’l pheral bl ood, the
i nventors of t hdtastieadmntitineninprne despopes taierer cols eanbarfirientdt t he

af or ement | Qg Mﬁ%ms&&%g s%h@ﬂiteﬁ A nh%%l?%%&é&?‘& Gg%ﬁtth%l Gouled , 06,

obt ai ned by i movbil1zing sol ubl e ingredi rrve from m croor gani sns
[ sol ubl e #midggeadiert lsviex bedyciogathwt vhiharywkjerkiuch 80 M GSFRER/IRH0/00692).

Mycobact egq .u ac| ) 1€ Cuerin (henceforth al so apbreviated as
Mhoe hact bl g SRS ek B R et R R egt 01 b RS ance
carrier {MB2003hOAAQT GM-(80GREJucth erosPhktetichiRekehting H&léé%ﬁﬁxl@&dtvh%

i munostinul ating substance carrier in the aforenentioned i munoadj uvant

is a bi oddGrBduBPal I EcRRISeIR 2 KNiiadaFi rgpesseinerthe gRaGBryitbs otimarLdi ng
anti gen- prLesgManNgase! s oand “%Eésegggx?tﬁﬁca\ﬁoﬁ NPshs- égﬁ%' SH08 by axtltlgeen
presenting cells derived from a human enables successful estimation of
immunoadjuvant activity in human in an in vitro experimental system without using
human individuals.
[0008]

By using peripheral blood adherent cells including antigen-presenting cells
derived from human peripheral blood, the inventors of the present invention
demonstrated, on the basis of the aforementioned means, that a potent
immunoadjuvant action could be obtained by immobilizing soluble ingredients derived
from microorganisms [soluble ingredients extracted with an organic solvent such as
Mycobacterium bovis Bacillus Calmette-Guerin (henceforth also abbreviated as "BCG
bacterium")] on a solidified tissue as an immunostimulating substance carrier
(W02003/074079).

[0009]

The solidified tissue used as the immunostimulating substance carrier in the

aforementioned immunoadjuvant is a biodegradable material which is digested in

phagocytes including antigen-presenting cells and disappears without remaining in the



3 body. However, when this inmunoadjuvant is applied to a human individual,
if a tissue used is not fromthe individual hinmself wherein nmgjor

hi stoconpatibility antigen is conpletely identical, or a tissue of the

ot her one of nonozygotic tw ns wherein major histoconpatibility antigen is
genetically identical, the immunostinulating substance carrier may have
antigenicity to the human individual, and nmay sonetinmes induce an antigen-
ant i body rbég%t o esearhet thinEnmyneardsaniig aaoliag taubsmandedividppl d2 or

di gest ed RIS DG AUTRRA thd RLERL nTRLS PRUSR S Ao PLORLEM A1ty ABED, t he

af orenenti oned | mmunoadj uvant 1's used as a gener P-purpos I mminoad) uvant
(when a desindetehritiemgenl, ios a adeecbitthe tther bmmafnoadpgpotintwing vhedeiaenser | nmmune

response to, the igen), undesire ntj. - anti body reactions agai nst
e’ mmunsStrtaRa P s ARG LTy et e f B onBHELaE A T he | e
response ftorridiengMdveantiksniQty fo8de haMRAGndibR WD L& nlMUREe:LiHRS RRSESH and

become unlikely to be nmanifested. [0010] The inventors of the present
i nvent i on 288U PrEEE sepchionragdinel the impriapstbhnigting anlkstaree shospteat e

m croparti VA j Ol [ . i ecules to be
carried (\(J:1 ?Bg‘ﬁggg&% en nﬁ)e%(rﬁlse%{aer?n&rffedT}B%\gﬁlggsagggoﬁﬂ%?%I ‘?flﬁgmeZOOS- 126335).
These cal efouemphiosphabeurvaljoparttis cded saaraesl-pofpoby thimxy gt vane hisan ng a
Ca/P nmolar , ratjo of 1.3 or, higher. It has been further denpnstrated that
since amofRTE THIEP BAAH 08 Hirare AR BB ARE oL S TRRSCFRSS 19 ne
apatite ca Halde)), ﬂﬁﬂes@r@ﬁ)&nﬂﬁéﬂ@ﬂﬁbdd‘y@eao@fe% gkndhe e ouhuiating

hydr ophobi ¢ | ow nol ecul es, they can serve as an imunostinul ating

subst ances&@tce canrips paplé aee ipducedt anhibeamnnay 1PeisnEe tot the antieKOAGriefo.
2002- 5244 ; 'Egyg i SISt of . Lxture of two
or nore k?%%ggg?mfﬁﬁ%ﬁ%§9¥%% |%gg§§%§%§ﬁ§§ﬂ%g nggglnggﬁ%%‘conpletely
di f f er ent [Q8A¢ki cochenmi cal properties and carrying one kind or two or nore
ki nds of innunﬂétinulapugg subst ances have not been knowy so far.

Di scl osure of the® YGRiTS Gritehjesert iPseion Alinirsgrasedy matod 1oy ertreeiRe [ 0011
An obj ect c&umhhoRsIRSe Blicrb PMeitel @b HiglRe RIRVIrd6 0 30 nlof Q2 dF MyRRLIenhi Ch
has superior safety and can efficiently exhibit potent inmmunoadjuvant
acti vi ty. toeeapasrifbi apetase Vriegt Unexabined tPubligoba)(KOKAT) No. 2005-126335).

These calcium phosphate microparticles consist of hydroxyapatite having a Ca/P molar

ratio of 1.3 or higher. It has been further demonstrated that since amorphous calcium
phosphate microparticles and low-crystalline apatite can carry not only hydrophilic
protein molecules but also hydrophobic low molecules, they can serve as an
immunostimulating substance carrier (Japanese Patent Unexamined Publication
(KOHYO) No. 2002-524491). However, any immunoadjuvant consisting of a mixture
of two or more kinds of immunostimulating substance carriers having completely
different physicochemical properties and carrying one kind or two or more kinds of
immunostimulating substances have not been known so far.
Disclosure of the Invention
Object to be Achieved by the Invention
[0011]

An object of the present invention is to provide an immunoadjuvant which has
superior safety and can efficiently exhibit potent immunoadjuvant activity.
Means for Achieving the Object
[0012]

The inventors of the present invention previously found that a high



The inventors of the present invention previously found that a high 4

i munoadj uvant activity could be obtained by using tuberculin formul ated as
a sustained release preparation; that when tuberculin-proteins were m xed
at the time of mxing albumn and heparin to formprecipitates by
coacervation, the tuberculin- proteins were caught into the precipitates to
forminsoluble mcroparticles that were served as the sustained rel ease
prepar at i GRMUARRIN Y 2l eomidhe ohtaineply upiae sebaneln fomaniatidstseér ed i n vi vo
t oget her Wi t:b: i.f i &Qﬁ; ' anLounoadi n j t unor
cells as \ghétglr?t% ?Ié%g%sgtpﬁéei{/a!réﬁﬁ?tﬁt e e%‘%‘g%&gﬁl?n ? Eor%lr pr g%%%#é%tt }t}(}‘:e éé\%lfyeaf:t, and
when t hey migine afidminiast deparit ¢o farh pecamtdtys ideqatdrreidod, titubticaine i n vivo,
they could_.induce a pptent antitunor i ne r onse (Japanese Patent No.
3492671) . PfOBEIT T ° REE 0 EguErP R o PR bR R C e AT %ﬁé&ﬁﬁeat e

M cropart k&hesasa susRined r@@a@éw%gﬁm&_@ﬁ;tdmhaﬁ WhEh 8i4bs h@d}s%rﬁ%é ke
(Japanese Patent Unexam ned Publicati onéiéiKO—NO) No. 2002-524491), and the

cal ci um pR&RpRgeedin yivegegethe wish sprbld nueidied jubehalimstshodnfrornopdisdiant ng
cal ci um phasRNALE G ARaS L e t exam bl i.cation
(Rakat ) N G0BEP oI35 BRAEk cEh Shel PARARRS ror kil BN CaldBn
rati o of %han treyhieghedmimsontal ths thetmpdllyofennanodredasr tidsae in Mivertapacduld| es
having a maxi mrum di aneter less than 1 g and are hjghl bi.oconpati bl e
and safe. H’%ﬁ‘c‘? RUABRY R HBHWnBéesé’PB??a(H]%W“S?e ﬁ%&??hb‘%ﬁ@%’éﬂ- carried on
cal ci um plpesphate m croparticles as nenti oned above with a size being
capabl e of phagocytosed by antigen-presenting cells. [00141 The inventors
of the present ithaeatsedaedrraerctiated thet prdsiumagwarivtie suitwopatitleeyen t he

af or ement Lped, AlEkhoodi fali 8o Ustan DY LOUNG LRI MGR;S0LUBLG PrOt el ns
uple 1 ngre S ro

contained 1n tuberculin, or so Ien eriving m
mi cr oor gahiugirstior (KOEYO) Noe2er 2448 Braedtheraisnas bhoaphatd mreabsilances, and

said i mmunostinuylatin ubst ance was nmade to be carried on_each of (a) an
i nor gani cp@a&egg’ﬁé@e 5%8110(%5?1” p‘i?rfl}é"c‘P%Ffl‘l_&’t“&Pl*%?wa_HBQIOE%%EE@(;%%H&‘&ﬁS%f a
sol ubl e pPokRi UnaRchiReTHEORALIYS @@@Kﬁ@'l@lﬁ 2?%5@265’95?5@1@%‘5 bt gd?%xyapatite_

i munosti mul ating substance carrier, an en a mxture of the carriers

was used keyvinge Catimelasfaneeftl 3 anhieker embdips slotofigenomstmesigi sti ¢
oo gl ot U R OHLALDE TR S AT OB L0 b
it was faoin@dntphaibletrebate. An immunoadjuvant can be prepared by having PPD be

carried on calcium phosphate microparticles as mentioned above with a size being

capable of phagocytosed by antigen-presenting cells.

[0014]

The inventors of the present invention conducted further researches to achieve
the aforementioned object. As a result, they found that when soluble proteins
contained in tuberculin, or soluble ingredients deriving from microorganisms or the
like were used as immunostimulating substances, and said immunostimulating
substance was made to be carried on each of (a) an inorganic substance and (b)
precipitates formed by coacervation of a soluble protein and a mucopolysaccharide as a
microparticle immunostimulating substance carrier, and then a mixture of the carriers
was used as an immunoadjuvant, an extremely stronger synergistic immunoadjuvant
action could be obtained compared with that obtained by solely using one kind of
immunostimulating substance carrier. For example, it was found that when a
mixture was used as an immunoadjuvant, which mixture comprised insoluble

microparticles, obtained by mixing tuberculin-proteins in formation of precipitates



m xture was used as an i nmunoadj uvant, which m xture conprised insoluble
m croparticles, obtained by mxing tuberculin-proteins in formation of
precipitates 5 froma m xture of albumn and heparin by coacervation, and
conprised cal cium phosphate mcroparticles, consisted of hydroxyapatite
having a Ca/P nolar ratio of 1.3 or higher obtainable according to the

nmet hod described in J gnese Pat ent, bUnexaryi ned Puplication (KOKAlI) No.
2005. 12633 "HAd l}ﬁ%l(ﬁ%of% VR 3PPEBATR Y SOHEF GO ‘io?lmisé‘ﬁ%"’rlmi“fﬁmnoadj uvant
action cowhdsghatoRicdbgiedeledMabedista be lQ?'Elrox@Bﬁﬁé&ﬁ@ |h_¥iv§1>écae@:9?@1c$1£?rﬁti@fof i he

e

i mrunoadj uvant acti vi t]}/? obt ai nabl e by solely usin each o

i ngr edi ents MighRecpabisiacradwatts die medoddewribbd shiapaoesettiderfasi s of these
fi ndi ngs. d&%ﬁ&lelg%bﬂsa%ﬁa%ftkdmﬁ?%! 5&1%%50&9&’&9&&%0%%'-;;' BpiRoad) uvant
conprising one kind or two or nore kinds of i mmunos |l ating substances
carri ed byymagisticfliythighayimmomeadjkivadsctbn didld be ethinslcwhphtttial e

i mmunost i nul atj,ng subst ance. carriers, which at |east _conprjises a

conbi nat i Wrg?d_b( g}jce ‘be%i ot (@féﬁ? RIS SN &?Fél‘”%%%t%‘nb’i’lég’i&’ﬁiﬂfﬂé’_t@“tﬁf a
sol ubl e  pad &FitRe MRedRedthiC ORI HERGE NAELHS AL ARIMDYsIERAGELY BLiOP: @8ssSal d
m croparticle immunostinulating substance carriers. According to a

preferredﬁéﬁ%‘éﬁi ment of the present invention, there is provided the

af or enent @n i mrunoadj uvant, wherein the conbination of two kinds of

i mrunosti nul ati ng substance carriers consists of (a) cal ci um phosphate

m croparticl e hdke pgsentshzantphabocyioridabhe ihynuaeddjsvardnenpinpbeckipit at es
of a soluble rotein ng,a mucopol ysaccharide forned by coacervation.
[00161 Ac®ofi @ﬁdn?rs s Bremapstgia e i istances carkier BY 4R 580 PHEETE he

af or ement ke ds diFTAO aliuyARllc iMARLRLAMINEIRIQALaIRM doned ¢RlglyW.phosphat e
mcroparticle of (a) is calciumphosphate having a maximum di ameter of 1

in or snedMRsises akembination of @hemtiogarde subwtaoadid (ke atprevibibrteioha sdlable

af or enent j |.Ci i croparticle of (&) s cal.cium phosphate
nicr opart#%Fbggﬁgglgﬁgﬁcg&%%%ap%eg?%ea P fatiprgs %il gﬁlécrr?paé%%?ai ning 3 to
6% by wei ginhuodsticaddmasbstimobipariet)32, and havi ng a degree of
crystallinity, jn an XRD spectrum obtained with a CuK a ray, not |ower
than a degree 64‘0‘38&{}]'%%%ﬂar?ﬁ?@iﬁdcfé’?l?oﬁéﬁewfQ}fp@&?%é’é"e@fdoﬁr%aw lpeaks having

centers atroRid0d Vid! MBSnitntidfed Fm@ShaRA 204 1APAGIHANGELi Akt sHhQbheRE Wi th a

of immunostimulating substance carriers consists of (a) calcium phosphate
microparticle having a size phagocytizable by cells, and (b) precipitates of a soluble
protein and a mucopolysaccharide formed by coacervation.

[0016]

According to more preferred embodiments, there are provided the
aforementioned immunoadjuvant, wherein the aforementioned calcium phosphate
microparticle of (a) is caleium phosphate having a maximum diameter of 1 © m or
smaller; and the aforementioned immunoadjuvant, wherein the aforementioned
calcium phosphate microparticle of (a) is calcium phosphate microparticle having a
Ca/P molar ratio of 1.3 or higher, containing 8 to 6% by weight of carbonate groups
COs%, and having a degree of crystallinity, in an XRD spectrum obtained with a CuK «
ray, not lower than a degree of crystallinity defined by appearance of broad peaks
having centers at 20 values of 26°, 32° and 34° and appearance of a shoulder with a
Miller index of 300 at 33°, and not higher than a degree of crystallinity defined by
appearance of peaks or shoulders having centers at 26°, 28.1°, 29°, 32°, 33° and 34° and
by separation of peaks with Miller indexes of 211 and 112.



MIller index of 300 at 33, and not higher than a degree of crystallinity
defined by appearance of peaks or shoul ders having centers at 26, 28.1,
29, 32, 33 and 34 and by separation of peaks with MIIler indexes of 211
and 112. 6 According to other nore preferred enbodi nents, there are

provi ded the aforenentioned i munoadj uvant, wherein the aforenentioned
sol uble protein in (b) is albumn; the aforenentioned i nmunoadjuvant,
wher ei n t he af ofereting dhelder movopefeysdcetiadirdents. théls)are sravidsdrthe; and t he

afor ement L angd. LmuRQAdh Y Alkyen WIEL EL L NG, AL 0L RIRALL ADRY BLECLAL AL es of
a soluble protein and a nucdpo ysaccﬁarlae Forne y coa ervat i on of (b)
are preci plbuatiesthe hasshbnkedd byintSbafuedht] WheieirPthe tafirBmefidraul e

crossl i nki ent . [%017 There are further provided the aforenentioned

n a ] [ ) ;
i munoadj Wg?ﬁ@yw@%ﬁ R 1% thé s hepatinoand theladvr R dusdiamEcadingid s of one

kKind or twheRin DY HolehfddgioRld prelPHNRS bf SMdi1Abik RootsMRSHaNG ESpeBLELh&Gad rom
the group consisting of inducers of cytokines, chenokines, cell growth

factors, Suohetbyvearesvativhef @ ercamesipitaie drosslimiend dadisingantintewiperteinn t he
innunostiggkgtfng sybgtance consists of one kind or two or nore kinds of
- . e crossHilKing agent. . .

I rmunost i nu a?lng SUDSTAREes sel ected fromthe group consisting of

t uber cul i o1vluberculin purified protein derivative (PPD), soluble

i ngredients derjved from m croorganisns, trehalose 6,6 dinycolate, LPS,
lipid A ol i gontie¥&StT tekher providedite afrgemprsyrisH émpyupet wrgtoe hasiot e nur any |
di pepti deimﬁﬁ§$£ﬁﬁﬂaﬁh§¥%e§ﬁg Eonsisty &f%'e@{%d o%r@lﬁd}gﬁind%%k | growth

factors, and hornones; and the aforenentioned immunoadjuvant, wherein the
sol ubl e i hypedistimtgades swhsthicesomlaticlr foon gengons comngingtof ipfucomef ki nd or two

or nore kjnds of extracts | ect.ed fromthe group.consisting af alcoho
xt ract s, CA0ePEne e Pt SR P e SR e B R Rt B B act o

M Cr oor gainh:8GkoadjiBAh8 v ifei-eimtBd BhiRehoRBPEEeTing siREthek SoRiRY bided KifEor
af orenent i oned innunoa%[uvant,_ which is for internal admnistration to a
manmal i nEYUREiRY e RSP LB aRgim WRtiRe anPstannep geectedrpRdie eroapLyatigng

i mune r ESRAPSEIRY Ef:hﬂeﬁtcuﬂrhﬁul‘?ﬁ%' &gféin é&%%f%ie @EPE? s@iugfegﬁﬁreafegts%ﬂ’g& nent of

this invention, there is provided the aforenentioned innunoadjuvant,
wher ei n t fremaniciogegancons itwhsloef 6,6 ndmybeldtcoLPEypid A, oliwnaclkititds, & ant i gens

sel ect ed élagargs:[ feeyhgfeqyn[l)pe%%ggo%tejngl . n?lira];nlﬁlzf'gjp’epfi\gé, ibgs%gyig,elg\?asrhisole,
cytokines, chemokines, cell growth factors, and hormones; and the aforementioned
immunoadjuvant, wherein the soluble ingredients derived from microorganisms consist
of one kind or two or more kinds of extracts selected from the group consisting of
alcohol extracts, acetone extracts, pyridine extracts, and hot water extracts of
microorganisms,
[0018]

From another aspect, there is provided the aforementioned immunocadjuvant,
which is for internal administration to a mammal including human together with an
antigen to induce a systemic immune response against the antigen.

According to a preferred embodiment of this invention, there is provided the
aforementioned immunoadjuvant, wherein the antigen consists of one kind or two or
more kinds of antigens selected from the group consisting of fungi, Actinomycetes,
bacteria, viruses, phages, rickettsias, protozoans, ingredients of these microorganisms,
tumor tissues, tumor cells, tumor cell ingredients, tumor antigen proteins, and tumor
antigen peptides.

[0019]



bacteria, viruses, phages, rickettsias, protozoans, ingredients of these
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[0021]

There is further provided a vaccine containing the aforementioned
immunoadjuvant and an antigen.

According to preferred embodiments of this invention, there are provided the
aforementioned vaccine, wherein the antigen consists of one kind or two or more kinds
of antigens selected from the group consisting of fungi, Actinomycetes, bacteria, viruses,
phages, rickettsias, protozoans, and ingredients of these microorganisms, and which is
for use in prophylactic and/or therapeutic treatment of an infectious disease; and the
aforementioned vaccine, wherein the antigen consists of one kind or two or more kinds
of antigens selected from the group consisting of tumor tissues, tumor cells, tumor cell
ingredients, tumor antigen proteins, and tumor antigen peptides, and which is for use
in prophylactic and/or therapeutic treatment of a tumor.

[0022]
Further, by using, for example, a foreign protein as the antigen, antibodies

directed to the antigen can be efficiently produced in a mammal other than human



i ngredients, tunor antigen proteins, and tunor antigen peptides, and which
is for use in prophylactic and/or therapeutic treatnent of a tunor. [0022]
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Brief Descri D&\ ng [0025]
[0024]

From still further aspects, the present invention provides a method for
inducing a systemic immune response, which comprises the step of administrating the
aforementioned immunoadjuvant to a mammal including human; a method for
inducing an antitumor immune response, which comprises the step of denaturing a
tumor tissue of 4 mammal including human by a physical means and then
administrating the aforementioned immunoadjuvant into the tumor tissue; and a
method for inducing a systemic immune response, which comprises the step of
externally mixing the aforementioned immunoadjuvant and immunocompetent cells
beforehand and administering the mixture into a living body of a mammal including
human,

Brief Description of the Drawing

[0025]

[Fig. 1] Fig. 1 shows the antigen-presenting cell-stimulating effect of the
immunoadjuvant of the present invention in which two kinds of immunostimulating
substances were carried separately on two kinds of different immunostimulating
substance carriers. Calcium phosphate (henceforth also abbreviated as "CaP") was
used as the carrier, and a BCG bacterium extract was carried as an

immunostimulating substance. TuMP which carried PPD on coacervation precipitate



[Fig. 11 Fig. 1 shows the antigen-presenting cell- stinulating effect of
the i mmunoadjuvant of the present invention in which two kinds of

i mrunostinul ating substances were carried separately on two ki nds of
different imunostinmulating substance carriers. Calcium phosphate
(henceforth al so abbreviated as "Cal") was used as the carrier, and a BCG
bacteriumextract was carried as an imrunostinul ati ng substance. TuMP
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The "two or more kinds of different immunostimulating substance carriers”

and synonyms thereof include two or more kinds of immunostimulating substance

carriers consisting of different chemical substances or different compositions, as well as

immunostimulating substance carriers consisting of the same chemical substance or

composition but having different physicochemical properties. For example, two kinds

of compositions comprising the same ingredients but in different ratios of the

ingredients can be used as the two kinds of immunostimulating substance carriers.

Further, microparticles consisting of the same chemical substance or composition and

having different physicochemical properties of particle surfaces and the like also fall

within the scope of the term. In this specification, the term should not be construed

limitatively in any sense, and should be construed in broadest sense thereof.

The "immunoadjuvant" is a substance or composition which can induce and/or

enhance an immune response against an antigen. Although an immunostimulating

substance carrier which does not substantially have an immunostimulating action per

se may be called as immunoadjuvant, an immunoadjuvant in general often means a

combination of the carrier and a certain immunostimulating substance. Further, an
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within the scope of the term In this specification, the termshould not be
construed limtatively in any sense, and should be construed in broadest
sense thereof. The "i mmunoadjuvant” is a substance or conposition which can
i nduce and/ or enhance an i nmmune response agai nst an antigen. Although an

i munostinul ati ng substance carrier which does not substantially have an
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kinds of immunostimulating substance may be used, or two or more kinds of substances may
also be used. For example, typically, each of the microparticle immunostimulating
substance carriers of (a) and (b) mentioned above may carry each one different kind of
immunostimulating substances, or each of the microparticle immunostimulating
substance carriers of (a) and (b} may carry the same kind of immunostimulating
substance. Alternatively, one of the microparticle immunostimulating substance
carriers of (a) and (b) mentioned above may carry two different kinds of
immunostimulating substances, and the other immunostimulating substance carrier
may carry one kind or both kinds of the immunostimulating substances.
[o029]

Each of the microparticle immunostimulating substance carriers of {a) and (b)

mentioned above may consist of two or more kinds of microparticle immunostimulating
substance carriers comprising different chemical substances or different compositions,

or each of them may consist of a mixture of microparticle immunostimulating

substance carriers comprising the same chemical substance or composition but having
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i mmunost i mul ati ng substances, and the other imunostinul ating substance
carrier may carry one kind or both kinds of the inmunostimnmulating
substances. [00291 Each of the mcroparticle i munostinul ati ng substance
carriers of (a) and (b) nentioned above may consist of two or nore kinds
of mcroparticle inmunostinulating substance carriers conprising different
chem cal substances or different conpositions, or each of them nmay consi st
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mul a y an ng s

i mMmunost i I Ng substance not carrre munost’i mul'a ubst ance
carrier. Iy @QBQ]cake) inisplestans acdhendeadi iehtinostigndldteh cambianad ta@feOwhicho ki nds
of inmmunostinul ating substance carriers, (a) mcropartic|le calcium
phosphat ep‘F’Fag\?irH:'I!‘@ ag? %S?ﬁé@&@ﬁ@ﬁ%%%g%@é?maﬁ*ﬂm@ﬁy PRBE Bt es of a
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i ncluded. Although this specific enbodinent will 'be explained in detail

bel ow, t hienppestioadyinsasitbstance het gpraskhy an imyentitonulpgngeebstinee cediaro t hi s
specific B di rent. The conbination of (a) mcroparticle calcium

phosphat e 'havi ng a size phagocytizable by cells, and (b)
In a preferred embodiment, as the combination of two kinds of

immunostimulating substance carriers, (a) microparticle caleium phosphate having a
size phagocytizable by cells, and (b) precipitates of a soluble protein and a
mucopolysaccharide formed by coacervation are included. Although this specific
embodiment will be explained in detail below, the immunoadjuvant of the present
invention is not limited to this specific embodiment. The combination of (a)
microparticle caleium phosphate having a size phagocytizable by cells, and (b)
precipitates of a soluble protein and a mucopolysaccharide formed by coacervation is
not particularly limited, and types, ratios, preparation methods, and the like of those
ingredients may be arbitrarily chosen. A third ingredient may be mixed in the
immunoadjuvant of the aforementioned embodiment. As the third ingredient, besides
an antigen, an immunostimulating substance different from the carried
immunostimulating substance and the like may be used. The antigen may be carried
by a solid carrier, and as the carrier, the aforementioned microparticle
immunostimulating substance carrier of (a) or (b) mentioned above may be used. The

immunoadjuvant of the present invention may contain the same immunostimulating
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precipitates of a soluble protein and a nucopol ysaccharide forned by
coacervation is not particularly limted, and types, ratios, preparation
nmet hods, and the like of those ingredients nay be arbitrarily chosen. A
third ingredient may be mxed in the inmmunoadjuvant of the aforementioned
enbodi nent. As the third ingredient, besides an antigen, an
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nanonet or-asbeey sars St SuPRSheiSef SR PRpr Mo (el | FeiuoBl: 2547,
2001), andlisgihadd fiFRPapidtéhessotidle 3l £0ek8alys86n 88 HArdHAS QuitBh &FHid S.
Hovever, its rrztewater-soluble sugar chain polymer can be coprecipitated with low-crystalline

apatite in the process of mixing a calcium hydroxide suspension and a phosphoric acid

solution to prepare a collagen/chondroitin sulfate-apatite composite comprising fine

crystals of nanometer size (Rhee, S.H., et al., Biomaterials., 22 (21), pp.2843-2847,

2001), and such microparticles can also be used as the base materials. However, the

base materials for the preparation of the microparticle calcium phosphate are not

limited to these examples.

[0033]

Type of calecium phosphate is not particularly limited, and may be any of

anhydride, anhydrous salt, and hydrated salt, and may be a crystalline or amorphous

substance. Furthermore, a part of calcium or a paxrt of phosphoric acid may be

replaced with other atoms or atomic groups. Specific examples of such calcium

phosphate include, for example, apatite (Ca10(PO4)s(OH)2), calcium-deficient apatite,

apatite in which metal ions substitute a part of Ca, apatite in which sulfate ions

substitute a part of phosphate ions, amorphous calcium phosphate, amorphous calcium
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base materials for the preparation of the mcroparticle cal cium phosphate
are not limted to these exanples. [00331 Type of cal ci um phosphate i s not
particularly limted, and may be any of anhydride, anhydrous salt, and
hydrated salt, and may be a crystalline or anorphous substance.
Furthernore, a part of calciumor a part of phosphoric acid may be

repl aced with other atons or atom c groups. Specific exanples of such

cal cium ph@bh@tiﬁ whie melia} 1ofn®rSu'E.9¢ﬂ:m|EEparapﬁ®zit toetaCJatua( F{04) B{tOH) 2)

cal cium f' J |te t|t ion bst.i t a part
of Ca, apg@is H vaﬁ) 551 gateggg@%(is‘%ttémﬁ Bap P %Fﬁjgf)tﬁdg t%e i ons,
anor phous rrfé@él%dé@uﬁ&@t%@@éb@nt o@tmrmom 18l Citsavk3 cRRASPBREShAR WRbEh met al
ions substitute a part of Ca, oct acal ci um phosphat e (CasH2(PO4)6 -5H20),

trical ci ukmpteddpHeseeXa@adePos) 2), trical ci um phosphate in which nmetal ions
substi t ut g)()% gpart of Ca, and the |ike. However, calcium phosphate is not
limted to these exanples. [0034] Preferably, cal cium phosphate may be

car boni c aci d- che&‘aumynglmhqxhumhammapIbabeﬁbeminpniids:bm@irﬂing caldin® by wei ght

of carbon roups CQ0s2-. T of the rboni c aci ont ai cal cium
phosphat egﬁ@pﬂ&e CB’&Ptlﬁ}Gﬁlla‘PI%g}“eqyrﬁ’?l%]%F of éi OR&y 85@@5&3)9 &‘%ﬁ?

anhydr ousg8bdic 33@401&)&%@& £0cif Al fhosfite B0t B8 rtfeuld Yol thd, R@dGhay @m{yphous
substance. Exanple of the carbonic acid-containing cal ci um phosphate

i ncl ude cefadwivdacindydons silhiang Méeﬁted ealt, @ad tyeayi ke e efaBEstedi ni ng
anor phOUS Cal Iogsmsu spa%%g a]*i“xam %%"th bon% ac c%a?aei‘ 8%%&%&90 }{attehe

car boni c amﬂj or exanpl e,
t he phos phﬁhﬂesaibenmracﬁydah@anggp@u& sarbemc aaﬂ cbi@isng eabtpghduncdieiapati t e
site or surface adsor pt j. on 'ﬁ%% Partl ;I arly E'B‘ref erred exanples include

mi cr opar t PResahats) 2d e piss ¥ ah 8RR RY CaT BTREPA AR SFTW 180 3 or

hi gher, Cﬁ&%ﬁhﬁ!ﬂ%mﬁtédoa%/%ﬁ!ﬁ b‘é/efogﬁiar%le%@Bﬁ@@hﬁteﬁ&ﬁé‘&ﬂ%y%@i g@ﬁg shaving a
degree of  crystallinity, in an XRD spectrum obtained with a CuK a ray, not

| ower t haer @edegal@d n(mfap@tlyes!élsﬁ ¢1] Smrfaye aiddop s 3313? aPpentmbeoreferisdoad peaks
havi ng cent er

d f houl d
With a M gl es 1 clude fm%raba %ztcf?aspéim 8§0%)t Ee hz11 an ﬁ%@pﬁ%&r g :ft‘iao c% 1 FyNout aer

éx o an a
crystal | i Righyr, dﬁaftalﬂﬁ(é Dy @Ppe akhE of @fxbcﬁ&@d@roﬁps Gﬁb@la@l&r}&vmfgaavdaggee@é nters

at 26, 28.1, 29, 32, 33 and 34 and by separation of peaks th Mller
i ndexes chry?tﬂ_mé_wdmlaszRD spectrum obtamed with a CuK « ray, not lower than a degree
of crystallinity defined by appearance of broad peaks having centers at 26 values of
26°, 32° and 34° and appearance of a shoulder with a Miller index of 300 at 33°, and
not higher than a degree of crystallinity defined by appearance of peaks or shoulders
having centers at 26°, 28.1°, 29°, 32°, 33° and 34° and by separation of peaks with
Miller indexes of 211 and 112.
[003s)

The size of the microparticles allowing phagocytosis thereof by cells is
generally preferably 10 u m or smaller, most preferably 1 x m or smaller, in terms of
the maximum diameter. Although human cells per se generally have a size of about
20 u min diameter in the case of a spherical shape, adhering cells or gigantically
grown cells without division for a long period of time may have a major axis exceeding
100 zm. Macrophages having a high phagocytic activity may phagocytize
microparticles of 20 u m or larger in diameter. Therefore, the size phagocytizable by
cells is not particularly limited.

[0036]

As the method for using microparticle calcium phosphate having a size
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[ 0035] The size of the mcroparticles allow ng phagocytosis thereof by
cells is generally preferably 10 u in or smaller, nost preferably 1 g mor
smaller, in terms of the maxi mum di anmeter. Al though human cells per se
generally have a size of about 20 u in in dianeter in the case of a
spherical shape, adhering cells or gigantically grown cells wthout
division for a long period of tine may have a nmajor axis exceeding 100

in. Macr ophamgtim%i Iygeeds hé gie iphagosyitiutatact substhyicamyd ghagocyt | ze

T oD e A0ty b Bl B RSl Ao b OEL i Pt no
for usi ngJmleoPBifh UBetahiab UM PINASBA B OKABVNA 2085328835 chdt LRRBGOCYt i zabl e
by cells as the i munostinul ati ng substance and al |l owi ng an

i munost i MY nEesutBedisaet baitedrte thid metieade oAmonk salgisohpliosgbater i bed i n,
for exanp . mn Publ | cat.i KOKA| i

h005. 1 9004E A e RRRERT.TRKE AR, HOGKAT, 086 S dEBkcR ok S ubappes

met hod. Arinpgitdak eispemifihosfilratea avdberiaalls) nitgdiokyapaipetier dsaptpawder 1S

used as an_adsorbent for ri ous subst ances, ince it has a specifjc
surface areftRes lafwlfgf‘ge%%tﬁé%swwtﬁ 8° BT OB SHYS 67 PORBPARER i ty. It
i s consi def@dedaRak JAALONYIBR B el Risfali Q- RV GRAMSS! WCuhsy ParRage materi al

for preparing an adsorption type sustained-rel ease nedi canent by using
various euwswaAesndanereesstsd plaeststatnedaskbasuprpihedeconlieatetbpr operty

accordi ng i i Qn. agsor pti a arption
(Bur gos, %Iﬁ%s %OHS?OngI g’%slé%f)%%% Oe?‘?{)a %&%Sge%%p,moﬁgélﬁg%@.‘ggz8?%2@%%1? eflﬁ%"
addi ti on, 23,tppi25181262%) 2002t bLakdditiea, phegpbahehsimaiidag phoswhacs sighak ldwe
apatite andﬁtgﬁ})r phous cal ci um phosphate can serve as a safe base materi al

of a sust@VHEUEAraLise? CRABH CAGTU REASRIRE S REYE 8F aRatt hRse P e cal

subst anceomtaiﬁéd-ﬁm%@hﬁaicaﬁéeﬁﬁ@fat;h?ysﬁs?égﬁfahgbcéixﬁe 196 gkNalibtaReeSitbgt ance
inaliving body. Mcroparticles consisting of these apatites can al so be

used as t#epiomnm et Fhel mttenigl isoulstnadiveesubstaniein. a [ 968 PddyType of the

i mmunost i {. i tan ob rried.by, the.m. croparticle .calcium
roanhot M Bidge S HRRIANE 8 bR 08 AL LR bt (2 B FAORBRL R Bl
limted. substamee byrdieoxyapatite fine powder has superior adsorption ability
as nenti o[ﬁﬁggabove, vari ous substances can be used as the

I mmunost i ting substance to be carried. As
Type of the immunostimulating substance to be carried by the microparticle

calcium phosphate having a size phagocytizable by cells is not particularly limited.
Since hydroxyapatite fine powder has superior adsorption ability as mentioned above,
various substances can be used as the immunostimulating substance to be carried. As
the immunostimulating substance, for example, one kind or two or more kinds of
substances selected from the group consisting of inducers of cytokines, chemokines,
cells growth factors, and hormones can be used, and it is preferable to use, for example,
one kind or two or more kinds of substances selected from the group consisting of
tuberculin, PPD, soluble ingredients originating in microorganisms, trehalose 6,6'
dimycolate, LPS, lipid A, oligonucleotides, 8 -glucans, keyhole limpet hemocyanin,
muramyl dipeptide, bestatin, levamisole, cytokines, chemokines, cell growth factors,
and hormones. As the soluble ingredients derived from microorganisms, for example,
one kind or two or more kinds of extracts selected from the group consisting of aleohol
extracts, acetone extract, pyridine extracts, and hot water extracts of microorganisms
can be used. The inducers of cytokines, chemokines, cells growth factors, and

hormones include bacterial cells and bacterial cell ingredients, However, the
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t he i munosti mul ati ng substance, for exanple, one kind or two or nore Kkinds
of substances selected fromthe group consisting of inducers of cytokines,
chenokines, cells gromh factors, and hornones can be used, and it is
preferable to use, for exanple, one kind or two or nore kinds of
substances selected fromthe group consisting of tuberculin, PPD, soluble
ingredients originating in mcroorgani sns, trehal ose 6,6'- dinycolate, LPS,
lipid A ohingastocheatingeshstdnce @b beansied ke yiioiuen phdepkdte heowoyaivias is notur any|
di pepti de,, beﬁt atin, |evam sole, cytokines, chenokines, cell growth
factors, LEHBdHBifShemMEsSthe sol ubl e ingredients derived from

m croorganigsgp, for exanple, one kind or two or nore kinds of extracts
selected fromthe group consisting of alcohol extracts, acetone extract,
pyri di ne ext r acfis theagytoings, vlesnavkinsst elle govoh fmitersoondyamimonss, a8an be used.

The i nducer.s.of cvytakines. henpki nes., cells growh fa I, Qt‘ or nones
et b Sipetos PR Gy TP PEPresEiim Poclh Wil 86 AR o ARHeyddOT 10

i Munost i ehdradfinhgy teubst arca glediaciuds b egkample ahterfaronphoaphdiren- 5,
mcroparticles is not limted to these_ ex les. [0 ] ) cyt oki nes,
chenoki neérite’ec%llop'sv g‘PEﬁK&el‘Eka”a?éﬁos? iegaﬂdlﬁ&%fgﬂgsﬁ‘ér#'?gﬁk}%ﬁh@?m%ch can
sti mul at e71ant LGS NS SRR LRGN £ Bllss (B F) RAKCE- G G TS IPHOOYE LN  ther eof
maybe used. Exanpl es’include, for exanple, interferon- a, interferon- /3,
i nt er f er oppidsrmaljgnaveth| feetkt RGE)) flepblaet growth factors (HGBs) (4.4, BGFIL FEF-3, - 7,
IL-11, IL3l2,,1L<18, . 1L-27 etc.),. colony stj ating factors (CSF) (e.g.,
G oS o EE7 0 gy Bufhn By bR AsTERTHAE: or Y EGR) - 1 brobl ast
grow h fafioees (FGs) (e.g., FG-1, FG--2, FG--7 etc.), insulin, human
growt h hornone, _and the |ike. EOOBQ] The net hod. for §xtra_cti ng sol ubl e

i ngredi ents der Toemethoddrmitrastprg sipelrdnergilientsAe B pGHAMINSHUETEShd/ or hot

vat er useg;d,n ot ea st Sﬁgﬁ{g RARPREI Wlket NE&aSIAlHPLED of PALEHLE MeSsolubidOt

particularly lTimted, met hods wel | known to those skilled may be used.
For exanpingredi¢nts & it gheliibny loitpd eqpdrecthodsexell hotwibip thesergiléadmamobe  As

the mcroorgapi sns usable in. t step of preparing soluple.ingregdients

ori gi nat i ARG ngoﬁxnge?’étaﬁi?é%gfa%feoﬁp pé%fﬁ%f"g,ex ggtbé’gisén,g #g%%oll', ct I nomycet es
and the | pk@o&iginibas uexgsp itel sh of Bagieinzachdk Berdliaftesagihytingad. Exanpl es
of nore preferred bacteria are |isted below Any one kind of these

bact eri a PfFoBERIEBE, opexample.dactepipelipphdstingmyehssad i tigs fa May be used

in conbi n@)Ieirrﬂﬁ'iﬁed. Bacteria can be preferably used. Examples of more preferred bacteria
are listed below. Any one kind of these bacteria may be used, or two or more kinds of
these bacteria may be used in combination.
[0040]

Corynebacterium diphtheriae; Corynebacterium pseudotuberculosis;
Corynebacterium xerosis, Corynebacterium renale; Corynebacterium kutschers
Corynebacterium pseudodiphtheriticuns, Corynebacterium equs, Corynebacterium
bovis; Corynebacterium parvum, Corynebacterium paurometabolum; Corynebacterium
pyogenes; Corvnebacterium enzymicum; Corynebacterium hoagil Corynebacterium
striatum; Corynebacterium murisepticum; Corynebacterium nephridis
Coryvnebacterium phocae; Corynebacterium vaginalisi Microbacterium flavum;
Corvnebacterium fascians, Corynebacterium rathayi, Corynebacterium agropyrs
Corynebacterium triticr, Corynebacterium iranicuns, Corynebacterium sepedonicum;
Corynebacterium beticola; Corynebacterium ilicis; Corynebacterium humiferuns
Corynebacterium humuli, Corynebacterium hypertrophicans;, Corynebacterium

acetoacidophilum; Corynebacterium acetophilum; Corynebacterium aurantiacuns
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[ 0040] Cozynebacteri um di pht heri ae; Cozynebact eri um pseudot uber cul osi s;
Cozynebact eri um xerosis; Cozynebacteriumrenal e; Corynebacterium kutscheri,
Cozynebact eri um pseudodi pht her ticum Cozynebacterium equi, Cozynebacterium
hovi s; Corynebacteri um parvum Cozynebact eri um paur omet abol um

Cozynebacteri um pyogenes; Cozynebacteri um enzym cunm Corynebacterium
hoagii Cozynebacterium striatum Cozynebacterium nmurisepticum
CozynebactGerinbaviaephr tadiunze, (Comphetiantarduemphoddé; Copzyheibaatzr i um

vagi nal i s; crobacteriumflavum . Cozynebacterium fascji ans; o
RN 1 et S s R et it el e el P
triticl; CRzyRebastes AbRdlisa0hGHEBa ERZYNBRAGLSH AT SE TRHRD S um

Corynebact eri um beti col a, Cozynebacteriumilicis; Corynebacterium

huni f er um@iu@o Eyrvels e e 170 dy s i Loy nebr et etedr At iy e FRebspiai /e 8ns ;
Cozynebac ' | il oIy I, $.9phi 1 um

Cor ynebac T{Ige?%sﬁ%oéaﬁ?g} ti g%%%?% g%%(%tﬂ%% S’a‘%?%?‘%%%[eé}gﬁ %‘r}]%%l}};? Cor ynebact eri um
ci t r eum nébiiedacréony neract EhiirbagthanchkagnepArdiumacteo piphdhracter i um

flaccunfaci ens, rynepacteri ym gl utam cun, rynebact erj ym herculis;

Cor ynebact‘lé%il' "%ﬁ”&‘l@‘?"b%@%?gfﬁg’f t”&ﬁsﬁ?@%‘éf’@lﬁé "Jltflel"f’dwm%ﬁ‘;‘?febact erium
| uteum  CosyfRRacs ekl 50 se Rk RNY M AR YREDAFMBL AN riIBb RS RS 0PeRs
Corynebact eri um nycet oi des; Corynebacteri um nubilum Corynebacteriumrose

um  Cor ynébeelactarmaranguimasobapier e oEbs erghrobidor wiwsus Artinekastet er

si npl ex; A ( [. ; . b oGl X hrobact er

terr agensp %?}{frg%%%ﬁ%g r‘#ll%g}\?%g%glﬁcsﬁ S%r}%gé%g%t% garcg%%%g%gﬂé)f@?}%rt hr obacter lute
us; Art hiBebakbdcedrivan imnerss BAstrbacoh@oth aterviddina Brevidactésr binrepixdedgenesii SCOSUS;
Arthrobacter ., pol ychrompgenes, Arthrobacter consociat.us; Arthrqobacter

i cot | novBr LA BAE B e (o BT E0 BT EHET B4 i 2 LS U

Brevi bact @k M e nih HA0eREBre v BN RACERE I ABRC Bk e rruBl BMINA&GE €r i um

| i pol yticum Brevibacterium brunneumy Brevibacteriumfulvum =

Br evi bact &r¢vibactarsenimmpiuyi Baeberivmuaiyainitn Brekiparserer semaiviibt um

Br evi bact gt | yim | DO SEHI, BRRYIDAGH S| UM S0BLOMI VUM, B gY1 bact eri um
stations; Brevibacterium maris: “Brevi bacterium i nperi alrd revi bacteri um
i ncer t um BEsehdchatine ficarmunn Seetibqadd i rl i seBuehliinac BaniAmterionut i f er ul a;

Brevi bact er.i ur;l qual e; Brevibacteriuymtegumenticola',. Breyibacterjum

anmmoni ageffgdyi B’r‘é‘?n%ﬁ&’tbé?t?ﬂ HsqHafs) %é‘ﬁfﬁ?""céffié‘(ﬁ’ Befé’f??fﬁtlﬁﬁéﬂp%@f’ g’ﬁﬁ‘(’)’flﬁf”ae;

Brevi baCL%‘lbim}éH}'a%@J?%f A b BEEV) D Bl TBHAY BT e BIE Y1 RESHS I A4M

fmmart op IBreuVE'Tl}acterjam saperdae; Brevibacterium favum; Brevibacterium immariophiluns
Brevibacterium lactofermentum; Brevibacterium roseum; Brevibacterium
saccharolyticum; Brevibacterium divaricatums Brevibacterium leucinophagum;
Brevibacterium liguefaciens, Brevibacterium pentoso-alanicums; Brevibacterium
pentoso-aminoacidicum; Brevibacterium lyticum; Brevibacterium albidum,
Brevibacterium citreuny, Brevibacterium luteuns, Brevibacterium testaceunn
Brevibacterium pusillum; Brevibacterium alanicum; Brevibacterium aminogenes;
Brevibacterium chromogenes; Brevibacterium frigoritolerans, Brevibacterium
halotolerans, Brevibacterium fermentans, Brevibacterium oxydans, Microbacterium
lacticum; Microbacterium liquefaciens, Microbacterium Havum; Microbacterium
thermosphactum;, Cellulomonas flavigena, Cellulomonas acidula; Cellulomonas
aurogena, Cellulomonas gaiba, Cellulomonas pusilia; Kurthia zopfii, Kurthia variabilis,
Kurthia bessonis, Propionibacterium freudenreichit, Propionibacterium thoenis
Propionibacterium acidi propionics; Propionibacterium jensenil, Propionibacterium

avidum, Propionibacterium acnes, Propionibacterium acnes Type Il Propionibacterium
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Brevi bacterium | act of ermentum Brevi bacteriumrose urn; Brevibacterium
saccharol yti cum Brevi bacterium divaricatum Brevibacterium | auci nophagum
Brevi bacterium | i quefaci ens; Brevibacterium pentoso-al ani cum

Brevi bacteri um pentoso-am noaci di cum Brevi bacterium|yticum

Brevi bacterium al bi dump  Brevi bacteriumcitreum Brevibacterium | uteum

Brevi bacteri umtestaceunm _Brevibacteriumpusillum Brevibacterium
al ani cam ‘BREYIHTHETe FY YR O iEn e n ey Bxethectomw Rediisgenes:

Brevi bact ) Umkd 100 LRI ADS ZuBleW-RA0 z%%la%“ﬁ’zﬁé‘zla%e%a AlBsum;

Brevi bact eri um fernment ans; Brevi bacteri um oxydans; crobacterium
| acti cum Hdcehagtracive rimmahtiquweFaciberisriuM cabohacine Fuerbs Baxium budzet obact eri um

t her nrosphagt u Cel | ul.ononas . Bavigena. Cellul ononas acidul a; Cellul ononas
aur ogena; %%@?égﬁfeélr%’ﬁﬁgﬁg%ﬁﬁ‘?& fcibgf BHBWa‘éeﬁﬁ’é?ﬁ”Fﬁ%R?ﬁ%ﬁﬁzﬁm_ﬁﬁzﬁ%?‘F{mKurt hi a
vari abi | | FucoldtdrhindcIRsBaAE (Euchl R0 BRelSs in el Fsueent.gl BMYosum;

Propi oni bacterium thoenir; Propioni bactezi um acidi propionici,

Pr opi oni b&eretirifmivresribdnsplvems %FWF@%W{I’#WQWWPWQWi bact eri um
acnes: P ORLONLRARLLELUMBEN SR PPl 1001001 BAShELLMI, L Jayhlophi | um

Pr opi oni bact eri um granul osum Eucobacteri um foedans ucobacterium

al act ol yt ifeamhacteuvobloteni rmobetsale enfreabadiseliwindeanaUunymidtbaddact eri um

rum nant i Eucobact er i ,um sabur.reu ucobact eri.um budayi , ucobact eri um
ST e e e it e L S e W e

Eucobact eEiukdpa6ipkiunthaivilsse: BuesRast -l VoIl EQFI Rt ENEORAGEET | UM
tortuosum Eucobacterium cel |l ul osol vens; Eucobacterium conbesir;

Eucobact efiriiRqisse dovis Besgpmetes i anriiisss datisprayceBuvet/acderiomrcennt or t um

Eucobact et F of i b i | agl teri.pm .
endocar di %Ib I s’?“?%%é%%%@t e? iwg%éﬁ% If%n%%? %g?%]eeél?{g&%ﬁé 5%%% ch%lg t‘? mmﬂuel He

pseudot or HudsumceEncsbdet bk woaarodstd: iBifidobe oo Ao el tnmeR ity b evdarium

Eucobact eri,um hel.wigj.ae, Eucobacteri ur eol yti cum  Fucobact eri ym parvum
Act i nomy CALIOTAS B%é%?ﬁ@ﬁyeesm%&aﬁ’t%%@a&éﬁﬁMA@{'%?ﬁoﬁ?e’@@ﬂcr%%mﬂgg@

Act i nONY CBHdoPARSk MR sk ud AS RO WNELDa Mo LRSS 1m A 1D WY S ED 2 BE 1K SR
Actinonyces humiferus; Actinonyces suis; Arachnia propionica,

Bi Bdobact Effaahtasenve @sier@dBdbibdeieaicrium indione SctinbneteriBrBdob@breri um
infantis; Bl ] - Bifrdobacterium| on __Bi Bdobact eri um
pseudol ong%érflyﬂ%%%%g g%tl lg}r?%t%{n? %éﬁgrcﬁegﬁ%ﬂ%?ﬁ’ ic?‘%jaﬁ 6965"5'? gﬂeﬂcrlﬁ?%sﬂﬁ’ s,

Bi f r dobacif&rilunicastremoiras; MPiobsdebantievisuitytadbe s, Bivis Bogact eri um

coryneforpe;, . Bacterionena | rychotii Rothia dentocariosa; Mcobacterium
t uber cul 0@'@@“%&’8 T fﬁ%ﬁ@ﬁ“f’%\@&éﬁ%%ﬁéﬁ#ﬂé‘ﬁ% gArgpiEBhact eri um

bovi s BCGycobacterium simiae; M; [vcobacterium gastriy Mycobacterium nonchromogenicum;
Mycobacterium terrae; Mycobacterium triviale, Mycobacterium gordonaé
Mycobacterium scrofulaceunt, Mycobacterium paraffinicums; Mycobacterium
intracellulare; Mycobacterium avium; Mycobacterium xenopi, Mycobacterium ulcerans
Mycobacterium philer, Mycobacterium vaccae; Mycobacterium diernhofers
Mycobacterium smegmatis, Mycobacterium thamnopheos, Mycobacterium flavescens;
Mycobacterium forturtuny Mycobacterium peregrinum; Mycobacterium chelones;
Mycobacterium paratuberculosis,; Mycobacterium leprae; Mycobacterium
lepraemurium; Frankia alni Frankia elacagni, Frankia discariae; Frankia ceanothi,
Frankia coriariae; Frankia dryadis; Frankia purshiae; Frankia cercocarps, Frankia
brunchorstit Frankia casuarinae; Actinoplanes philippinensis; Actinoplanes
armentacus; Actinoplanes missouriensis, Actinoplanes utahensis, Spirillospora albida;
Streptosporangium roseum; Streptosporangium vulgare; Streptosporangium

amethystogenes; Streptosporangium pseudovulgare; Streptosporangium
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Mycobact eri um afri canurn; Mycobacteri um kansasi z Mycobacteri um mari num
Mycobacterium si m ae; Mycobacterium gastrr; Mycobacteri um nonchronogeni cum
Mycobacteriumterrae; M/cobacteriumtriviale; M/cobacterium gordonae;
Mycobact eri um scrof ul aceum Mycobact eri um par af f ni cump Mycobacteri um
intracel lulare; Mycobacterium avium Mycobacterium xenopi, Mycobacterium
ul cerans; Mcobacterium phlei, Mycobacteriumvaccae; Mycobacterium

di er nhof erlondiafppéistactees tamosasgrra tiongisoywob et rivamuehianmoplreyss um
Mycobact erd.um.f | avescens; l\%g,ob cteriumfortuitym cobacterium
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racenochr onogenes; Streptomyces syringae; Streptonyces toxytricinr;
Streptonyces ;tuirus; . Streptonyce i naceus; Streptonyces virginiae;

St r ept ony CEAREF LRI R PERG E‘é‘f\é# géﬁ‘?ﬁ(?&%”l”%ﬂﬁ%”i"%‘fs; PRIBEERFAEEF ANt hi nus;

St r ept ony QRfepPIARYE ARGBRE /s H SRS @%]J&%@é'@ﬁt@%@é&)&%@ﬂy ces
roseovi ol aceus; Streptomyces violaceus; Streptomyces viol aceussubsp.

confi nus; Stepéprisayerssiiaizisohbwe asuibepus\SicimanyceSroeplofigoss vi ol ar us;
St rept ony i I my.ce okosukanensi s;: Streptomyces

al bospor e%??ep éjtus)ecg% %b%ﬁ%jgémgﬁaiug’n i S ey ’e‘itiepgﬁl?“‘é%ﬁglf t7¢i | | at us;
St r ept ony Sesptumeks Stanept Graep LaDLeNBRBgIShERRT STRIEs yeddgesbam CUS;
Strept onyg’z%f radi ae; Streptonycesfragilis; Streptonycesfunanus;

St r ept ony CHLHIBHER bAGR SIS TRERICTY S RA ey S B ERIT S YA I SS St tp BB teSmy c s

ni veor ubewqu-q‘é%ﬁ@%%éwe%,e%%ﬁ%é@za b BRE SILOBHPNAEAME L Hesy soakh F BPT Oy CES
rosei scl eroticus; Streptonycesroseoil avus; Streptonycesr oseol | 1 aci nus:
St r ept ony éeulatufsybery aneesils Stepforongsres eneicus STt erRpEo IO ac;

G D e Rl R el O R i B Y SR B AT

Strept onyces Or escens; eptonyc

St r ept ony Sesgainphad asinoHlol- P ISaRY LRslcay NGk A & Sets tonDtcb £ PL S es
nagasaki egsi ) Stfg%gt onyces rubrol avendul ae; Streptonyces cinpanonensrs;
St rept ony ggﬁ@ﬁ’é’ﬁ ar’ets ;S%‘-t"?‘é‘ﬁffcéwft%@ﬁ‘tﬂf% FEREYBIES 28Ryt omyces 23
amakusaenst;sy oplh &8 PSS, 58 g_tﬁ%%n?yceé&fa@%ﬂ%s%@;lsS L@%&f&ﬁgﬁes FpLopt onyces

bellus Streptonyces chartreusis” Streptomyces coeliatus Streptomyces
coer ul at uStreSoneprsonyidds/acuet Sirattosy saidpinaudple | StrdptusyceStmaptolnyic es

coer ul eof ys . Strept omgces coerul eorubi dus:. Streptonyces coerul escens;
St r ept orryg%gy%u 5‘9690??1%%%%85?0%8%?0@ﬁ%’ﬁ’@’ Lrerdy ?eéfff’@ﬁ%n%@ﬁfﬁhogl OMEr US
St r ept onySaspionaigiiah G rivess; SERPIOBMEIEL AN ISR 0SB ISRRY EOSHRATULAUS
Strept orry@es val ynus _Streptonmyces viridochronbgenes

St r ept ony PELHICHF @B ERe R EEY iy cusir esales St o/ lwsn reBeeHmEt us subsp.
anaseuh; bt oplOmeRs, GORL H&%@ﬂ}%ﬁﬂ%’tﬁ%ﬁ&%}ﬁ&%ﬁz r DG4 tym;

St rept omycesspi nosus Streptonycesgri seonycini, Streptomycesgri seostram neus
St r ept onyEirer iprattiosp drrashiBtened Somy Gesrtgiianseadneis Bireptemjcdahi r sut us;

S YRR M S B Y e PR PR

horton;  Streptoverticillium griseocarneum; Streptoverticillium cinnamoneuns;
Streptoverticillium hachijoense, Streptoverticillium ardum; Streptoverticillium
abikoense; Streptoverticillium albireticuls; Streptoverticillium eurocidicum;
Streptoverticillium kishiwadense;, Streptoverticillium mashuense, Streptoverticillium
olivoverticillatum; Streptoverticillium orinocs; Streptoverticillium parvisporogenes;
Streptoverticillium kentuckense: Streptoverticillium album; Streptoverticillium
distallicum; Streptoverticillium ehimense; Streptoverticillium flavopersicum;
Streptoverticillium griseoverticillatuns Streptoverticillium netropsis;
Streptoverticillium rectiverticillatum; Streptoverticillium septatum;
Streptoverticillium mobaraense, Streptoverticillium blastmyceticuns
Streptoverticillium lavenduligriseum; Streptoverticillium lilacinum;
Streptoverticillium kashmirense, Streptoverticillium thioluteuny, Sporichthya
polymorpha; Microellobosporia cinerea; Microellobosporia violacea; Microellobosporia

flavea; Microellobosporia grisea; Micromonospora chalcea; Micromonospora
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Streptonycesrectivl ol aceus Streptonyceslil aci noful vus
Streptonycesnmauvecol or; Streptonyces viol ans; Streptomyces viol ascens,

Streptoverticillium bal dacci % Streptoverticilliumfervens
Streptoverticilliumrubrochlorinum Streptoverticillium biverticillatum
Streptoverticilliumaureoversales, Streptoverticillium pentaticum
Streptoverticilliumroseoverticillatum_ Streptoverticillium

r ubr over t AEAPrEt RV IcBmoBpT iRt beAced dMTeTson SO ATESHBP ISR over ticil | ium
salmons: . LRMAYEId, Slelddolflirod WHEOYELbLALL LatiiTbord! RARDOYEILLE! ! | 1 um

olivoreticuli, Streptoverticilliumwa reptoverticillTium

gr i seocar peumresStieptmvestdre plihureacéroavnaepese MizronBhospptaobier/ti ci | 1 i um
hachi j oen?l{?; St re%t Qvert.ijci,l | i um ar dum rep%verti cillium ahikoense;
St r ept overl CrEAPP A Af 57 Y iTEGT oSt P EBIRT PEFPIPBRP e S8 € um

St r ept oveni@inldnbsbi: khShi WeGeRNSsEsspShal BPFQY Blikrb &bl dsh iR JXBSBHBRASE,;
Streptoverticillium olivoverti ci]pl atum Streptoverticilliumorinoci,
St r ept oveMiFRgPIoRPRY DRI iSRS T emesptinoBy raspudapetet Tbermdraiindaeeuckense;
Strept Ove'é(;c!cﬁézlﬁlz!l&mog rﬂ’g%cbﬁarn@a}, 91\535551%34 le?;rglctgjo?f}ﬂalc%%ﬁgdgenm
Streptoverticilliumehinense; Streptoverticilliumtlavopersrcum

St r ept oveferndhonspogrdusety eficrab bibatspora Gt aplbaebspa lrbdegmiivedigioss S
Streptoverticilliumrectiverticillatyrn, Streptoverticillium septatum
St r ept ove?ﬁagﬁ’ Iﬂ'fﬁf’tf Sf%‘ﬁ%@ﬁfé‘@%@?‘?’é’g’ﬁﬁif’éﬁpﬂ% PR {ﬂr‘_g’éfpﬁﬁ_:eti cum

St r ept oV ekkiofiobbaddMARYE R, HBGISRRMicb @R PY BRI Bidba g4 11 aci num
Streptoverticilliumkashm rense; Streptoverticilliumthioluteum

Spor i cht h{#ermgdiagiaties Hdicralisporretieynerspes cropplesmssa biavertsalrl obospori a

vi ol acea; i.a. afd : 2| | i risea;

i or ompnosnePE e rerb aaRapR: sk aR SRR, BB RRRe Bl S ospor a
car bonac eddiciivh drapaenos pod-gu/aal/astiohepng s probiiedap Misrosqppdpardarel anospor ea,
M cronmonogpora echi nospora, .M cronobnpspora pui purea; M cronobnospora
pur pur eocH*6HBYE 6’5"’}“%'%‘??6”%%‘60‘?”& #7461 ozi M cronpnospora coerul ea;

M cr ononogp®rja gl obosa; M crononospora el ongata; M crononosora parva,

M cronponospora gal lica; M cronmonospora acetoformci, M cronpnospora
propi oni ci, The Eronstiyie esloival plzasphate htnioe modestinenyytieshle baedhvan;
Act | nobi f f.dacgli.eDoLAML Eai. Akl NaRl L da. lha; afctlnonlfida, ciroRngsna:
Ther nrononspor a cur vat a; ﬁezrmrmnosp FEVITdiS, Crobi'spGra rosea;

M cr obi spbhipas ofide ehsigeMissddbi SpbparsdrehhysitggenasariMisitebiss pagashbhgpor e;
M cr obi spor chro nes, M crobispora diastatica; Mcrobispora parva;
M cr obi sp‘@f’}e cEHerTPA S ko EELe I TOBIREERE L FersT oS eXMPRICopTYS por a

bravi cat eReim albumin, which is water-soluble and highly soluble, can be carried as the
antigen (Japanese Patent Unexamined Publication (KOKAI) No. 2005-126335).
Further, a hydrophobic substance can also be carried as the antigen in the same
manner as that used for the aforementioned soluble ingredients derived from
microorganisms. The antigen preferably consists of one kind or two or more kinds of
antigens selected from the group consisting of fungi, Actinomycetes, bacteria, viruses,
phages, rickettsias, protozoans, ingredients of these microorganisms, ingredients of
protozoans, tumor tissues, tumor cells, tumor cell ingredients, tumor antigen proteing
and tumor antigen peptides, but not limited to these examples.
[0042]

The method for preparing microparticle precipitates by coacervation of a

soluble protein and a mucopolysaccharide is described in detail, for example, in U.S.
Patent No. 5,759,582, and the those skilled in the art can easily prepare the

aforementioned precipitates. For example, the method of using (i) albumin as the
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M cr opol yspora angi ospore; M cropol yspora caesia; M cropol yspora faenr;

M cropol yspora rectivirgula; M cropol yspora rubrobrunea; M cropolyspora
thernovirida;, and M cropol yspora viridinigra. [0041] The m croparticle

cal ci um phosphate having a size phagocytizable by cells my carry an
antigen together with or apart fromthe i mmunostinul ati ng substance. Types
of the anti ggg used f@r such purpose are not particularly limted so |ong
as they caliblsereiein i(hepprinne tha wrealsreharidalaai (M BRBgslhe e are used.

For eXarfp'iﬁmﬁ%whﬂﬁlaﬁi%g%lfﬁgt% UL e N Gy B Elgés%'f%?é & \0d B ghl Y

sol uble, can be carried as the antigen (Japanes at ent Unexaim ned

Publ i cat i and tkOKAtHod Nomo2(06fet638&). Hewetdrethe nethydlisophiibiited sutiss ance can
al so be carri the .antigen.,in sane nper as that used for the

af or ement ie}éan%@%s,‘o }ﬁ%‘foén}fﬁagtiogdﬂé}m %‘)th&g? P?Pé‘émfalr’% € MUems F_@%Fh?’é‘ s ithe.

anti gen piiefiedabkle SoRsieatidnd coltndtiddd Ak thNGh QLWL ks ancad gens
sel ected fromthe QHOUp consi st n(g_ of funlgi , Actinomycetes, bacteria,
viruses, effj}ﬁ@léss_,‘)hif I%R’_@F‘tl%? ey faipebingzéensylin mrgrhedisehtead oll orhaxet of

M C1 007 9aRLiAHR b BALGALRNLPA Ok Bl LIREOANS e h UL QMBS nLUIRIAGE! | S
tumor cell ingredients, tunor antigen proteins an Tuhor ant gen pepti des,
but not | Fle arédart alst hessedex Bpphiesg tho 8424 mdidtened tihed ifgesdipite tiardingnd

m cropartj.cle precipitates by coaceryvation of a . soluble profein and a
nucopol ysglcdc‘ﬁlgﬁl%f?diagoﬁee@c?tf 8§ RHCeRigpRre %We%kéﬁ‘iﬁic%ﬁva?lﬁ“ ?}Itge Pat ent No.

5, 759, 582ingaéttedtN® ahBabeingkddid:Rdii), And RErifk thELBMBRS IMhPHRRAD B 1IN _
aforenmentioned precipitates. For exanple, the nethod of using (i y al bum n
as the 25"estdBItdipivmernorated ipthwarpeipisates ed epeeiatehtrotive | de, and

(iii) PP o [ Linul.at i nce i escrhib i.n detail in
Sapahese ParBet o, T3 Aoy PLTHk Bl L ORI AR ect
However, theoprbtshadaride actprefepitiedreparddiinghe exarpl avicrdhaticeivigtsuen of the
sol ubl e protein ?SH% t he rr]lﬁllicopol ¥sac%hari de is not Ilinmted to the

af or enent | SReHLSABIHEPR Bcle kan PRss Trcheh Aoy rirghon rerdlashitr pariewpoirtgf

exanpl e, &akedibecR QRiMSAeH ATREY ikl MBEsGHE Wl BN HRR ik'?%raﬁ}nd all or a
part of soluble proteins pregegred fromtuberculin by a nmethod well known

to those RRfqrreddoibp 1 pmpongmaltean 44 96 method elbreByring thiepgeditisatas ridaent i oned
e T B O T SR Dl v
i ngr edi erdnd(tihe )methmtlischist limdget heahpspwaificonetdbd.t he precipitates, the
[0043]
The ratio of the soluble proteins contained in the immunostimulating
substance and the soluble protein of (i) is not particularly limited, and it may be any
ratio so long as coacervation of the soluble protein of (i) and the mucopolysaccharide of
(i} is caused. For example, when a 2.5% human serum albumin solution at pH 2.5 1s
used as the soluble protein, a commercially available about 5 mg/ml heparin solution is
used as the mucopolysaccharide, PPD is dissolved in the solution in an amount of 2.5
v g per 600 ulof the mucopolysaccharide, and then the mixture is added dropwise
with the aforementioned human serum albumin solution with stirring to form
microparticles by coacervation. The ratio is preferably chosen as such a volume ratio
that most of the mixed proteins should be incorporated into the microparticles as
determined by centrifuging the suspension obtained above and quantifying proteins in
the supernatant. However, it can be understood that the ratio of the ingredient () or
(iii), conditions of the coacervation and the like can be suitably chosen by those skilled

in the art. Although the particle size of the microparticles contained in the obtained
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ingredient (iii) is incorporated into the precipitates and coprecipitated
to give precipitates. The precipitates fornmed by coacervation of the

sol uble protein and the nucopolysaccharide are preferably prepared in the
shape of mcroparticle having such a size that the mcroparticle can pass
through an injection needle froma viewoint of convenience of

adm ni stration. The particle size of the mcroparticle is generally

pr ef er r ed presithiates is prwdlysbait bru mAghetsize impethldited topmapaeifgsiehe
precipitaﬁﬁa jn the shape of a mcroparticle, a nethod well known to those
skilled inthe art my be used, and the nethod is not limted to any
speci fi c nmet hodAlthO®&hthe Thaltiad merofartible psalipibites withdriang teabhedtvad i n t he
i mrunostipul ating substance and the sqluble protein of (i) is not

par ti cul aPf y59% M & SEUeHHEIRE Hgy MBIy UnESUBY A RS HE 58 igaderyedthon of

the sol ublg.pEA R bsddtinARdoh N8 PUEARALYSALE Dah 424 ith fistiled RatedUsed.
For exanple, when a 2.5% hunman serum al’bum n solution at pH 2.5 is wused as

t he sol ublfeepdadt elmordar trovralgtied el pyeanisi teabhen@bouited myetele tropainkng
solution is _.used as_ th copol. ccharide, PPD is dissolved in the

sol uth on FeeRsS s e DR oGV RRRE BEBHE oG et SRS T detnar s de, and
then the mMsxhwbletnicfopacitics. dTONIIBe intkit-protdig nafl@uRreslinkiagd aentdanster um

al bumin solution with stirring. to form mcroparticles béﬁgoagervation. The
ratio i s praceiaallmitetoaet cussiotine 2eeps BHES A & thewaliligdst tot 218" ni xed
protei ns ghoulid,R&,dMERRROLALEY, | P&x%xtaﬁﬁo1&“1%%1%9%@3‘&&@&y?a§nmgﬁfo§{rl§“ ned by
centrifuging the suspensi on obtained above and quantifying proteins in the
super nat aearbodiomev erprepared amal?@ nuginké pgtod selhtivn,tand added &t ofindlhe i ngredi ent

i dit | f . vat | d_the ik be, sui t abl
Chbsen by TRBCESER P el ufE SERbuee e par ert (B e b et i ite

m cropar t isqéfe sta@aiHzait A8 kdind 11 1RP ERi 1868ind Gspr TEhPisheRatly Stabsal | y about 1
pin, the sizeis not Iimted to any specific_size. [QO,44J Al t hough the
resul ti ngttRPLnEpEsEre foempt Belvsen dbeRrofiin mpltculpsyn theageriaittetanoBe®tised as

a carrieryealLyig b e hINAQP LAk LA SHOSHARE & @S ANEmbRgsRdi ent of the

adj uvant of the present i1 nvention, the precipitates may be washed with
di sti | | edspseifiercondififnsneebleshecifin intedproteim rsolabilé tweslivhergoraect. pitthet es, an

Ll ! LA RS 105 A0 AR B DELLAIPLES, O L
m cropar th1ekigfatet iP@hQfsubfRetetl Rb @lerdERA1EhH tRRARGH] Bre GoO8BEIIN dignagent is
not particularly Iimted, and crosslinki n%] agents wel | knOV\IIf’JtI;[eO t hose
skill ed ithey pee wWpghed grith water, and can be preferably used as the ingredient o
adjuvant of the present invention.
[0045]
According to a preferred embodiment, an antigenic soluble protein and
tuberculin soluble proteins having an immunoadjuvant activity can be mixed
beforehand, and this mixture can be used instead of the ingredient (iii) mentioned
above to obtain precipitates in the same manner as that mentioned above. These
precipitates correspond to a carrier carrying the immunostimulating substance and the
antigen, and can also be used as one ingredient of the adjuvant of the present invention.
[0046]
The precipitates obtained by coacervation of a soluble protein and a
mucopolysaccharide may carry an antigen together with or apart from the
immunostimulating substance. As the antigen, for example, inducers including

eytokines, chemokines, cells growth factors, and hormones can also be used. As the

antigen, one kind or two or more kinds of substances selected from the group consisting
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be used in a well-known manner. For exanpl e,

1- et hyl - 3-(3-di net hyl am nopropyl )- carbodiimde is prepared as a 20 ng/mn
aqueous solution, and added at a final concentration of 0.8 to 1.5 ng/m
with stirring by a vortex m xer, and then the mxture is left standing at
roomtenperature for 15 mnutes. Thus, sufficiently stable crosslinkages
are fornmed between the protein npl ecul es in the precipitates. However, the
means for H@ef%lﬁlﬁa}f’?laﬁombl%wgseﬂlwkageﬂ@awgg Homiceorgaieme. drehiose 6,6"

af orenent i nol ecul e
ot o8l | ki R e e L e AR B Cor e
above, prefwral! dipsptole, hwscbact@xpeie\talrmbcée cprobiiepi dhamekmburcb]hgrowshlﬁgcemsed to a

crosslinking.treatnment,. a n ol ved ev they ar ed with
water, and” ggﬂlrﬁoneﬁf%’? %]F%é S%Seﬁub “THE® cﬁﬁﬁ(é%‘% Bt oot r’fl‘ﬁfg?‘“\é% Evant of the
pr esent | y@ndt @électécﬂﬁéiﬁ]thé\gﬁﬁb@bﬂﬁsth% & aRbRE KB ks SRk MRihets AN ANt genic
sol ubl e proteln and tuberculin soluble proteins haV|ng an |nnunoadjuvant

activity e¥fiiBe ehiradaandeioranamfradnel misrereAnky @ncas segdadthnst ead of
the ingredhgpd, (iaki)e Hi'?cgﬁ gove QN 1% Qpileﬁje@ a[}{d'%ﬂsl%&% §fe18@d tﬂlﬁﬁ same

manner as that nentione ese preci pitates corres| carrier
carrying t}kﬁeemtmmmd)sundrtd @ﬂuhhgpmu@sﬁ anﬂcsethamdcxtohxganani m]gsa,exanphﬂa'dn aI so be
used as on redi.en t of the prese ventjon [ 0046]
The proct BRTaRebSTeAP ey HBEY St #Steors 1P LoRanPs th Sreriaiaid. a

nucopol ysasshat Ib@’@hfﬂﬁ)}écﬁﬁéﬂi% &M @Mulgﬁfbtélﬁgﬁa ReRubbIDsRERARRiE nbf OM t he
i nmunostinmul at i nawsubst ance. As the antigen, for exanple, inducers

i ncl udi ng lméf;‘?flék edorepihenadpscifie exqmpleg owt h factors, and hornones can
al so be UE}@ ] As the antigen, one kind or two or nore kinds of substances
om

sel ected the group consisting 27 of tuberculin, PPD, soluble

i ngredients ori 'thmtebim@aiel ohia@ﬁed(h’ygﬁ:ﬂé@%mntdfﬁh&]u(bﬁ@xﬁte&i and di nycol ate,

LPS, lipid A 4 qﬁb | ucans, g ¥ho| e |inpet m%cyanl n,

mur any| dine} Y&% Ry sl tei POlSRTIAR S 1S RPﬁ cell growth

factors @Béishlﬂﬁédfﬁ[tﬁ%rﬁﬁfbl ShStirDBoMEaHE cros ke JRNLE 1o PREai tAE célrl el WO Ofr
nore kinds of extracts selected fromthe group consisting of al cohol

ext ract s, cCaABERD e léﬂlif@é‘tl@u1atmgrﬁu3§?fﬁé¢9e1%tthaéctl81 efnnisofidtle watreparsigler act s of
m croor ga'wrp% 1At S é%gte xa;gﬁglgie %sosghnekmgeéeng s npt attlcu(?%% ﬁ{:rﬁ)t%d ant'&' sm

bacteria d referr 'S nore erre extract is bound
to sol ubl @‘0@&1@kmgmsgenté$veﬂlﬁelomnabObdisgahii}émm tihose czﬁxﬁémdseldfmadvell known

manner. For example, 1-ethyl-3-(3-dimethylaminopropylcarbodiimide and the like

can be used.

[0048]

Immunoadjuvant activity of the immunoadjuvant of the present invention can
be easily measured by those skilled in the art by using the method specifically
explained in the specification of the present invention and the method explained below.
The THP-1 cell line is an established cell line of human-derived macrophage, and it is
known that when phorbol 12-myristate 13-acetate (henceforth also abbreviated as
"PMA" acted on cells of the strain during culture to induce differentiation, the cells
exhibit phagocytic ability (Kurosaka, K., et al., J. Immunol., 161, pp.6245-6249, 1998),
and become antigen-presenting cells (Hu, P.Q., et al,, J. Immunol., 172, pp.1595-1601,
2004). When these cells are pretreated with [FNg, the antigen presentation ability to
T cells is enhanced (Brett, S.J., et al., J. Immunol., 150, pp.2869-84, 1993). Therefore,
by differentiating the THP-1 cells and quantifying preduced GM-CSF, it is possible to

measure degree of activation of human antigen-presenting cells without using
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above are preferably used. However, the antigen to be carried by the

preci pitates obtained by the coacervation of a soluble protein and a
mucopol ysaccharide is not limted to the aforenenti oned specific exanples.
[ 00471 The precipitates obtai ned by coacervation of a soluble protein and a
mucopol ysacchari de and ot her insol uble protein nolecules or antigen can

al so be crosslinked with an inter-protein nolecule crosslinking agent to
prepar e t herigharal Bood-daiveyiadherehiecallammmhobtg huhat iangjsgubssearios dhs.t he form

of insoluble mc rticle. T f e inter.-protei | ecul.e.
Ot st niettie ThERABALEAS: B cod ¥R Rord R Bl AR R T e RiRFial i et o
wel | knowne t@utdi0&easlkdsk betheivarihien af husanidae idedd in a wel | -known manner.

For exanple, l-ethyl-3- (3 -dinmethylam nop ropyl)carbodiinmde and the |ike
can be usé¥9} 00481 | munoadj uvant activity of the inmunoadjuvant of the

present inventi e ﬁﬁﬁn??aidgf\fa?it lof’th%?’és‘éﬁ?gvaXti(%]xhtpa%eoesrﬁjfxleé %hiaamfgehrt by

usi ng the nethod speci explarned I n the specification of the
present i auéhtteonllgadmihstenet hednexpladimvbdijehovwan tiflmdudHPsybtaek| |ine is

an established cell line of human-derived nmacrophage, and it. i.s  known that
fhen phor BOPOES FHpPRSATES AHERari B KaRELr bR AT S PR IEEd s
"PMA") actigehiRnise® Eér&r@ﬁininﬁlﬁmo%ﬁfu@hﬂsd UAS B GilcbHr 8 1QahiBRUS Qubstance
differentiation, the cells exhibit phagocytic ability (Kurosaka, K., et

al ., J. | hkipholoes naterigigpllyexiss isam rdiideg)to be agminiseridecanieilgeh2pflesent i ng
cells (Hu : , ”E‘Pr!”lﬁ o 39D Wen these
cells ar emﬁ)?%%eggf? Jielclfffl \k/&j’teﬁg?ﬂﬁg, t leﬂi B%H‘S"ernﬁ%re gglz%t%f? ?%Er;ﬁalg%?gé%?et o T

cells i s énhaheedoupBoesibtinSofifungiectahamycdtes) naetared, viruddsOphqpes,2860tt84s,
1993). Ther%f ore,. by differentiating the THP-1 cell S, and1cg§aqti flyi g
produced BiAFeEeRns ingrpdients ol thpse niicroorpanisms Lumey HSaUGSE PR GAE PR 0F hunan

ant i gen- pr,RsentitldueRl hatidd HoindSidGind? sREELPPGItAles BAOBnglarisre adher ent
cells including human antigen-presenting cells. Since the THP-1 cell is an

est abl i shewtigeat | Howpeer, thegasiept oy dimjtestiabhase pramplentaadisay sebyiangse secur ed
o910 <55, Tk S 30 A48, ATDD. AR LACARL T o) v
adm ni st eateenasannndem@hdéentabithilatjohtnamaironadlitkicéing heysheamidintérmmilne
response g(?m}nri]seterallggt j:h%eirnriml?nnodad]%%gntb oef tHes grdesiexpc iggeent%%rggpggperllg ra s?gteEnri]cat for

immune response to the antigen can also be induced. Furthermore, as explained

above, the antigen may be carried on any one or two or more of the two or more kinds

of immunostimulating substance carriers as the ingredient of the immunoadjuvant of

the present invention, and even in such a case, the antigen may be separately

administered.

[0050]

When the antigen consists of a fungus, Actinomycete, bacterium, virus, phage,
rickettsia, protozoan and/or ingredient of these microorganisms, a vaccine therapy for
prophylactic and/or therapeutic treatment of an infectious disease can be performed by
administering the immunoadjuvant of the present invention and the antigen. Further,
when the antigen is a tumor tissue, tumor cell, tumor cell ingredient and/or tumor
antigen peptide, a vaccine therapy for prophylactic and/or therapeutic treatment of a
tumor can be performed by administering the immunoadjuvant of the present
invention together with the aforementioned antigen. For example, by administering a

mixture of tumor cells isolated from a patient and inactivated together with the

immunoadjuvant of the present invention to the patient, an antitumor immune
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usual | y used general inmmunoadjuvants. As the antigen, an organi sm or

subst ance which does not originally exist in an individual to be

adm ni stered can be used, and nore specifically, for exanple, one kind or
two or nore kinds of substances selected fromthe group consisting of
fungi, Actinonycetes, bacteria, viruses, phages, rickettsias, protozoans,
i ngredients of these m croorganisns, tumor tissues, tumor cells, tumor cell
i ngr edi entlgspotl%ﬁmrfh%lmm@féﬁﬂwmfm lnéu@ﬁdn ﬁwnah@dmmh@MQnéesHWebe used
as the arf]jlé g@&od'fﬁvﬁs\é%hh S{eg‘?r%}n uvan({),tfmm ttloendof Re { hegs mve IT8| es, and
any substances that can an gen nay e Ts%d! ?:rur?nn nl%
internallys adrﬁmm:eslttenhmgfo%meramhecgeﬂﬁbaﬁmaﬂtsg mwmu mfeﬁfomﬂsaigla&n to a
mammal i n¢l udi ng. human, 3?? i nt ernal Ii}/ adm ni steri n%ot he | mmunoadj uvant of

the presem™ U AoEHETH usedy| \olthpugh dpgand ad BapRsRakotitBe t he

antigen Cafm@&hsjReint BEegFescht MVQ %&Péf’emo@% a SR ANEdite APOMS, gek(l—ﬂ%ll? ntigen
may be carried on any one or two or nore of the two or nore kinds o

i Mmunost i rekdmingerddytanederdpdingrisiraéon dveh |angIJe<dloem(subf:utah®us

i rmunoadj uvant t__i.nvention, and even ase, the
anti gen rr!ug%l ?Clrglém%télggflgﬁé ysg%lga AT ISP P05 Wéﬁm? chy lgﬁfweéen consi st s
of a fungl®pilActi nomycete, bacterium virus, phage, rickettsia, protozoan

and/ or i ngredi egt ﬁf }%sse m _croor gani sms, a vaccine theratp y for
prophyl actic antiFERre: heAeRAsHEINE 2 Frdar fiese inthedhody of Ratiqns yathn Rawial can be

per f or medRyns mh@h%ﬁﬁm@@ﬁn@% HHMHQ&%M@@H ok LOenPLESSMN ffvaRt i on and

the antigen. Further, when the antigen is a tunor tissue, tunor cell,

t unor cel FISfoﬁgmeamtetmnoammmmetleﬁmnse camthegeduqsépdzttda@qr samamnmehet’rbv@mﬁy for
prophyl actl nd/f ory, rapeutic t perfor med
Dy st eierbs Rk AR RRAGR bhfac ST e ddeorhiRt of R PSultier S t h % he
afOrenentnar}ﬁldtlaﬂﬁﬂgﬁmmeﬁpfor ex:afIb, Eneddy iRdidinE SliGolvAge Aradidtidir e of tunor
cells isolated froma patient and inactivated together with the

i munoadj TAMAHteay PRy e i oas ipakhlaiian elegiiotoetisatipathos aterdpiegtinm elspltl i nmune

29 responggectin, te@@ooﬁ:&'ﬁ%n CelihSoLaD oG] ﬁgéf%%gm 1pr gﬂﬁlohl é’dnfbgdlmgiﬁogf the

pati ent. However, the nmethod for use of th mrunoad] uvant
for mul at | onl g ltlda@apbesmmtoyedlvéﬁnwe(mr th&splmstcal demattmmoo ntdaas as'frmterrentl oned

erbodi neni[site@pot é x%sugs iShOd us| ntg‘l g a uc %%l‘% éﬂql %/ ngl
Al t hough 658" ahd “AdTi AirstY atT 61 Msthodasf ri g gHPIVERE © Pﬁe
present ifuweittisoie @htben@ld PAIWd GUhdflindd dTphedealiesGamgananahbly be
adm ni st ered by parenteral adm nistration such as injections (subcutaneous
combineéd.
[0052]

For example, if a tumor tissue is thermally solidified by microwave irradiation,
and the immunoadjuvant of the present invention is administered into the solidified
tissue, an antitumor immune response can be induced to tumor cells surviving in the
tumor tissue and surrounding portions. It is also preferable to simultaneously
administer a tuberculin solution at the time of administration of the immunoadjuvant
of the present invention. However, the administration method of the immunoadjuvant
of the present invention is not limited to the aforementioned embodiments, and any
method may be employed so long as such environment is given that the
immunoadjuvant of the present invention can be incorporated into the antigen-
presenting cells gathering in the denatured tumor tissue together with the tumor
antigen, or the immunoadjuvant of the present invention can directly stimulate the

antigen-presenting cells.

[0053]
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injection and the like) so that an i mune response can be sufficiently

i nduced. [0051) Further, by denaturing a tunor tissue in the body of
patient with a physical neans and then adm ni stering the i munoadj uvant of
the present invention into the tissue, an antitunor inmune response can be
i nduced to tunmor surviving in the body of the patient. Al though the neans
for the physical_ denaturation of the tunor tissue is not particularly
linted, for exg\r’fﬁ&@}” bpremixe; the ARG Ené wathe Dreseatingenden andadi of r equency

abl ati on, ;GkMeBEAIdOR ceBl SELROHRE )8Rk maNBh4 ) rgg%g Qmﬁ%gt&@ng glecohol

injection, enbolization, radiation exposure, |aser Irradiation, sonic
di srupt i omixtuante & heti¢ritken ganuberespplseyed alsbibwetisn]atédin ghhpsdcalAs the

denat urati.on nmeans i.s..n limted,t hese exanpl es, and an s that
can i nduc& ERPPCFERst %nt(%gﬁst’ ﬁlﬁ%{%t&ceciepg’q% mp Ofﬁfﬁ)ﬁp]ﬁ’ P@@ﬂ@t%gaﬂa%‘égﬁ%a@ﬁ. Two or
mor e Ki ndsgelty apdryshaahtopiiatisstBmte g asllith@bky/candiibResly [QA52kFeverexanpl e,
if atunor tissue is thermally solidified by mcrowave irradiation, and

the i mundBiRRaRteoBpeteRbeeds @sentt limiiechtol these examaltasni stered into t he

sol i di fiegoslyj ssue, an antitunor inmune response can be induced to tunor
cells surviving in the tunor tissue and surrounding portions. It is also
preferabl e to sfrmheastbeusipyct, adaiciiespetaimnt tbemomhhadgolant bfthe atestie ti me

of adm ni strat.ion of the imungadjuvant , of th esent invention. However,
the adni an}theflEé ril%lﬁ&)?r%?ﬂ%%eno s atcﬁge ﬁ%ﬁ%%‘&&jlwawge% Wefﬁ”éé%vﬁfltli’?rventi on
is not |iFbked ddenibideratibebeiiRMA.0REh ARNRMIVENISwnadthaB XkilkBlNAG /By be
enpl oyed so | ong as such environnent is given that the immunoadjuvant of

the presetYibRVEHt 2aA Teamnpronnwar el smed br Ay teowsi ied- By eseationg
cell's_gatbenhg d DukhRcdenaltlifd, L UiBke bt 884G QUERNGL MR b hErbUR!
antigen, or the I munoadj uvant of the present 1nvention can directly

sti nmul at edistese sacht dgenges eséniringgedidngs af 085R}igd0 ploptyieds offtle M xi Nng t he
i mrunoadj uvant of the present invention and ipmmunoconpetent cel|s outside
the body Bl n AR kT %{*é%%rw’e d“mtﬁ?@%wt?%@eaﬁﬂl@gp o REUPRS plyeay
patient, QiffekiNBURE iHIESPRANERERANcR 1D cRBrBbd MB RS BHiniRerif}s PAdMe AS the

i mmunoconpetent cells, dendritic cells, B |ynphocytes, | ynmphocyt es,

nat ural k§rtapingoae kind oriesr nvspingp of kivlogicst wmuded dedpctedrftbm Hee d1oke can be
pref er abl %n%ﬁgg om%\{'%fssues, tumor cells, tumor cell ingredients, tumor antigen proteins,

and tumor antigen peptides isolated from a patient together with the aforementioned
immunoadjuvant to the patient from whom the tumor is derived, the tumor can also be
treated.

[0055]

Furthermore, when the antigen is a foreign protein, for example, by
administering the antigen to an animal other than human together with the
aforementioned immunoadjuvant, the host animal can be made to efficiently produce
antibodies directed to the antigen. By this method, an antibedy-producing animal can
be easily prepared, and antibody-producing cells and antibody genes derived from the
antibody-producing animal can also be easily obtained. The antigen may be any
substance so long as the substance has antigenicity to the host, but not limited to those
mentioned above.

Examples
[0058]
Hereafter, the present invention will be explained more specifically by way of

examples. However, the scope of the present invention is not limited to the following
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t he i mmunoconpetent cells are not Iimted to these exanples. [0054] From
anot her aspect, a vaccine containing the i munoadj uvant of the present
invention and an antigen as active ingredients is provided by the present
invention. For the admnistration of this vaccine, a nmethod well known to
those skilled in the art may be used, and i mmunoconpetent cells may be
simul taneously m xed. By using, for exanple, a substance derived froma
sour ce of ekdiged.i on whi ch has caused an infectious disease such as viruses
and viral ingredients as the antigen, prophylaxis of the infection in
non-i nf ect®g atients, as well as therapeutic treatnent for patients

al ready Ul 6l NANLBE-bRESAIQNE HhREARE: ofRBNMRBRELAGLIBH in Bhich one

adm ni stering a vaccine containing one kind or two or nore kinds of

bi ol ogi cakirdarfiphesnseiredhtds fuletartchés groepon tonkinds phignofnastimylating sues,
tunor cell tumor cell ingredients, tunor antigen proteins, and tunor
anti gen pSptiHse t48%ted froma patient together with the aforementioned

i mrunoadj uvant telid dfenpatipenteliflim@ny b diffdrieidtbdithiPMAand viedebst thedd unor can
al so be treated. [0055] Furthernore, when the anti gen is a faorei

: > J n
protein, PP aBtigaREsensing caliiripat SE& Vaycarred shtvyykinds f lafﬁn%ﬁﬂsmul%f%r t han
human t og 4 it de t.af.08 ' [ LRV abntih he1ReSHe A HeMal  can
be nmade t(g);meg I}c%\l}jéeﬁr%}te}g; S‘Fgég%gé@%%e? o} ?é%%%%e\g tomiilh% ant i ggn. eBy this
met hod, amlanticholsienrodulé: mydactiaed maar of 081 €8Eitap mpreepeded, and

ant i body- pr cing cell nd anti body genes derived fromthe
ant i body-%r@g%&iaﬁga%ﬁfnﬁ%o tan al so be easily obtained. The antigen may be
any subsianepaiSioh 0NGIASmipGsHARS (hRAELo MRS b iagRINsCThY Micidpartudst ,  but

not limted to those nmentioned above. Exanples [0056] Hereafter, the
present i RYETHS WAPSAISIAN be expl ai ned nore specifically by way of exanpl es.

51 exanpl es. - LODEH T cA e RO e e e e e Rt ng ef fect

of i Mmunoadpurvtantresyondhigeth 2ondes, puhthtoh highpudstiluminatsa agersanisstadoyess! | s

carried Of?t fO%"é( iforl* o%frs im a g‘xot?ltrriasirglélltg' %mierr}grm decarboxylation and thereby obtain
calcium oxide CaO of high purity, which was put into a beaker. In order to suppress a
reaction of CaO and moisture in air and further reaction with carbon dioxide as much
as possible, the upper part of the beaker was closed with a wrap, and the beaker was
placed in a polyethylene container having an internal volume of 10 L as a reaction
vessel. The inside of the container was impregnated with nitrogen gas, then the wrap
of the beaker was removed, and ultrapure water was added dropwise into the beaker.
During this operation, in order to protect the beaker from heat generation, ultrapure
water was also filled in the polyethylene container. When the heat of the reaction
settled down, all the reactants in the beaker were flushed with ultrapure water and
transferred into the polyethylene container. The total volume of the ultrapure water
used above was adjusted so that the concentration calculated from the amount of CaO
became 0.5 mol/L. At this stage, a calcium hydroxide Ca({OH)z suspension was
obtained. This suspension stirred at about 500 rpm with a stirrer (MAZELA Z-1000,
EYELA) was added dropwise with 2 L of orthophosphoric acid HaPO4 (concentration:
85%, Kokusan Chemical) prepared at 0.6 mol/L at a rate not exceeding 25 mL/min.
After completion of the addition, the mixture was stirred for 24 hours as it was to

obtain a CaP nucleus suspension.

[0058]

32



substance carriers Cells of the THP-1 cell line were differentiated with
PMA and thereby made into antigen-presenting cells, and PPD was carried on
two kinds of immunostinmulating substance carriers. The carriers were added
to the antigen-presenting cells under the culture condition, and the
production anmount of GVt CSF was neasured. A Mterials and nmethods 1.
Preparation_of cal ci um phosphate (henceforth abbreviated as "CaP")

m cropar t LePeeraraiioheli§ a8 miponsitole Qaberision aver GghBPR rGa0pBri{qhusispynsi@n. 99%

Cal ceed) %SPJ%Q@E&@SQ of palcallgm p% Lh%& Copregcs%:l attedﬁ?%&t %fazndr@ﬁemicrg) ua:[rtmlgt 0 a

high purity a cal ci'ne or houT €91 a box

furnace t@uﬂﬁhhﬁﬁﬁ]decarboxylatlon and thereby obtain cal cium oxi de CaO of
hi gh purity, ch was i.nt o _a beaker. | n_order to suppress., a reaction
of CaO and m)l Rkt rotifien (i PRrRes il dbd iris O nislb BrsomvigRi de as mich

as possi blgspa fygﬁn@99%&0@@{1ﬁa19£d1§§@ﬁe§%ﬁ5%rsom& R85 b, 18 réﬁﬁ@xﬂshe@nd the
beaker was aced in a polyethyl ene contai ner "having an internal vol une of

10 L as afqre%aeltl‘p‘leﬁuswfesBeil (Shipgzi Hhaldmceﬁtaanevm@nrtla¢dwmrvowi/\/ases afpréégnit ed

wWith nitr the of thebaker S d ultrapure
wat er was? 33%%%3‘1 86\% ST e%‘f%é LR VO %@’E‘ %é‘ﬁé‘fﬁg in order

t o prot ectaltine fieaKielte bipmdieaitedanetiat, i1QAL oﬂéthéﬁcplshra@ adbmt Qhe WD oal SO
filled i ng\%ﬁe pol yet hyl ene contai ner. When_ the heat of the reaction
settled dbfhMIOPaxtls puskus sHERenERN fe apdetkea ek of fhggmatiugi 2 B8t r apur e

wat er andmﬁtﬁ?@@ﬁ@fe?t%@efﬂ"élﬁ U, E)&’Jp)éx%z&y %QQ@en@Hﬂf@@& @@%talﬂ}ﬁ'e&@t@es vol ume of

the ultrapure water used above wasS adjusted so t he concentrati on
cal cul at eeind themredipitatapwnte @ﬁ'ﬂ@@ly bedeiwit Iﬂlmﬂdchal mhnterfm&nsﬁcag@, a

| ci h obt d. Thi t d
at about U0 BRI 14K pTHRBFT AL R fo00 H EVELAY WAL THATRd OFopwi So

wth 2 L mﬁcregdrhelphoqph@lbh,c acid H2ZPO4 (concentration: 85% Kokusan
Chem cal ) prEﬁpared at 0.6 nol/L at a rate not exceeding 25 nL/mn. After
conpl eti ol the addition, the mxture was stirred for 24 hours as it was

to obtaifo® GaR. UELEtD- PPB%@%Q&ICQ Q0832 2. Preparation of CaP

m croparticle suspension and P-PPD mcroparticle suspension 2.1
Preparation of Ela Ringen' qmbs:pimaK@nmbeE sdttisraetselplm thy drogame riCaRte

m cropar txl'e(fnlemshsey ?09 excﬁuslve use for Bifil were mixed in volumes of 8.28 mL, 1.24 mL and

0.48 mL, respectively, to obtain a volume of 10 mL. In 9 mL of this calcium phosphate
supersaturated solution, 0.5 ugor 10 u g of standard tuberculin (tuberculin purified
protein derivative for general diagnosis (PPD), Japan BCG Laboratory) was dissolved.
To 9 mL of this solution, 1 mL of ethanol was added, one drop of CaP microparticle
nucleus suspension was added per 10 mL of the mixture, and the mixture was left
overnight. The suspension was centrifuged to obtain precipitates, and the precipitates
were sufficiently washed with physioclogical saline for injection, and suspended in 1 mL
of physiological saline for injection. Each CaP-PPD microparticle suspension obtained
here is indicated as CaP-PPD (0.5 1 g/mL) or CaP-PPD (10 u g/ml) according to the
amount of PPD used for the preparation. Further, when the final concentrations of
these added to culture medium (RPMI 1640 medium containing 10% fetal bovine
serum) corresponded to 1/5 of these, each is indicated as CaP-PPD (0.1 u g/mL) or
CaP-PPD (2.0 i g/mL).

[0060]

2.3 Preparation of PPD solution

Standard tuberculin (tuberculin purified protein derivative for general
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Ri nger's solution (Fuso Pharmaceutical Industries), Klinisalz B solution
(Kobayashi Pharmaceutical Industries) and a sodi um hydrogencar bonat e

repl eni sher for exclusive use for Bifil (Shimzu Pharmaceutical) were

m xed in volunes of 8.28 nL, 1.24 nL and 0.48 nlL, respectively, to obtain
a vol une of 10 nL, To 9 nL of this calcium phosphate supersaturated

sol ution nL .of _ethanol was added, one drop of CaP mcroparticle nucleus
suspensi oﬁh%ﬁﬁgs%&tﬁp , R Gilaberafqry) i ap amaint 4h%26 he wies disgeleedind.d of t

over ni ght mﬂ'mh%él@&%%é&“m%@?o&%ﬂ{%%% thog oObtain precipitates, and the
precipitates were sufficiently washed wt physi ol ogi cal saline for

i nj ect i on 2.4 BedasgspehtRd- carryingnbachvgysiretipgited misapineld @wspdmjoact i on.

This was used a,CaP. mcr, A cle suspensi on. [0059] 2.2 Preparation
of CaP- PP en%“%faz%é‘}’ga&aéégsﬁsg@&fs%n The Ringer's solution, Klinisalz B

sol ution and 258 diuaan i@ Aaneankenakhe (Hsgpbﬁﬁblsmhma@r&ees&ﬂ) Wakvgusae for
Bifil were mxed in volunes of 8.28 nL, 1.24 nL and 0.48 nl, respectively,

to obt ai nta2-§@ITiHesieriliaql weter prdgdinstadito phi 5 wathct NrflGhosphat e
super sat upptgds 59l Hﬁtrﬁaqpsengmélbngm?lrsollugwﬂ a %fheggﬁg (Sjgﬂlgal!’i %gJO%%JaflﬁPD)

(tuberculin purified protein derivat ral di aghosi Japan
BCG Labor &tjeatiph 1088, 1@0@ soltineld. aboll07.89 g/l of his§ ASehtid Phdms) weke fifixedt hanol

was added CaP.mc arti.cle nucleus ensi on was added per
10 nL of Pf‘ha’feﬁr‘&‘{ i arm&ﬁaﬂ?frfe g hn ar%%mr@&ratewz%pwrlnﬁﬁ@ ¥ ensi on

was centr fétugreled .o mbétamfbrwa@ﬁu@é tetBirep A0M at DS ai€EIPINt:BEE S tio MR
sufficiently washed with %s% gllé&?l cal saline for injection, and suspended
g8@p

in 1 nL SFEPHRYY Brogneuiu orm (o8 et foyrd s MBWSWMJLMWWMH cle
suspensi ofy AL AGLanlIgh Lol AR AL KR ARy el OF CaP-PPD

(10 g/nL) according t anmount for tHhe pr épar ati on.
Furt her Iidenatohes, Tokwad). dﬁrmcgamixmahlnuraﬁlgafamo trvhea&irmdd;ec&etsec}cmkattwtaaﬂedi um
(RPM 16455)9 ser.um corresponded to 1/5

ydl um C?}&ﬁial nin 10% ei‘g bovi ne
of these, RF Py ‘65‘% BiY Reonqorgorgiefiptothe migmrpptsiosn. 0 u
g/ m) . [O09D6ED wids SudpeePpiattho He}%frer SRe ME 198 tish, asﬂﬁ'lat'hg shRBESH /A8

(tuberculin purified protein derivative for general 33 diragnosis (PPD),
Japan BC@Ad4pEranmoreyith theahb¥rpumn siud. @Fmaingolwondit asokdedeniinedrdio nl of

the CUl t%ﬁh QHHJII&%);QV&@éXaAHXG?. PPD SOl Utl on.

4) The mixture was centrifuged at 4,300 rpm (1300 g) for 15 minutes, and the
precipitates were washed twice with distilled water, and resuspended in distilled watex
5) A 1-ethyl-3-(3-dimethylaminopropylcarbodiimide solution (EDC, SIGMA, 20 mg/mL
solution in water) was added to the suspension at a final concentration of 0.8 to 1.5
mg/mL with stirring by a vortex mixer, and then the mixture was left standing at room
temperature for 15 minutes.
6) An equal volume of 0.1 M glycine aqueous solution was added to the mixture, and
the mixture was left standing at room temperature for 15 minutes,
7) The mixture was centrifuged at 4,300 rpm (1300 g) for 15 minutes, and the
precipitates were washed 3 times with distilled water, and resuspended in
physiological saline at a concentration of 0.5 x g/mL in terms of PPD.

This suspension was used as a TuMP suspension.
[0061]
2.5 Preparation of LPS sclution

Lipopolysaccharide (henceforth referred to as “LPS”, Sigma-Aldrich Japan,

Tokyo) was dissolved in Dulbecco’s phosphate buffered saline not containing calcium

34



2.4 Preparation of PPD-carrying coacervation-precipitated mcroparticle
suspension (henceforth abbreviated as "TuMP') 1) A 25% human serum al bum n
solution (HSA, Baxter Al burmac, Baxter) was diluted to 2.5%wth sterilized
water, and adjusted to pH 2.5 with 4 N HC1L. 2) The 2.5% hurman serum al bum n
solution and a heparin solution (Novo-Heparin Injection 1000, 1000
unit/m., about 7.69 ng/nL or less, Aventis Pharma) were m xed beforehand
at vari ousnd atdgossivmriberaafontht jefruradrip vk ARBS@Y i HGdfAtdid thegpdri n sol uti on was

at o tndo QikRunelbR B Rehl Ry L TeE a00Taf Podoeds b s

m nutes, and pr otk 6f Rk crofhage Nike SHP BhHO THPNT whRScole@sd by i ed Wit h
Protein Assay Kit. 1 (N ppon_Bi o-Rad La(§oratori es, Tokyo). The optinmum

m xi ng raftEriiestigaranderrshed belce iréth BB Ht 4l thegell comt o%s 6AMERISO0f t he
m xed br ol gonBos B Bea LOCALROLR SRD O ebd el QRALLLE! 89 roh PPD vas

suspended 1 n the heparin solution I njection, e suspensi on was
added dr opwiisesasiunh tTie @15%itensan wee rddeda b m BMAeblutivoforaparad by

predet erm.ned ratj w.th stirring.b vor xer..4) The m xture was
P ere el f Loaeyhg P b TR B 8 £ B Bl TS Duffar i, o
were washed LWM,eadwhddiladidin 4 @dmwat eb maitkdcBsusReadadydinigiecsind | ed water.

5) A 1-ethyl- 3-(3-djnmethyl am nopropyl)carbodiim de solution (EDC, SIGVA
20 ng/ nL c¥BIratiasperiarmgd or foundayaddeigr the ehare ibp evils vore stasked frriey
concent r att ; : | L A varit ) , and
then the %1&%%’[13 lﬁt%@e{h&# Wg? %&gé%%d\zﬁlh?gg% &{hléu:}r%erngg%%?’ea g(raﬁfgg eri‘lg%]ut es. 6)
An equal frothempedbrnfedlovibigilyici feeadbie oedivsnivat bxohangs! wddéd mb of ésehm Xt ur e,

and the mxture was |eft stapnding. at yogmtenperature for 1% mnutes. 7)
The i xt ure s elfite il SEPAIR0: - BrERI000GHO1 Bheness i R BE Eand t he
preci pi t allRTAFKErMHRASHEE s3spfenBS a WA ti disPPD @drHRALEHe s@pdndigswerended in
physi ol ogi cal saline at a concentration of 0.5 g/nL in ternms of PPD. This
suspensi otfdfddn adEuvadems ey BPR weis sdded 400851+ 2/mL pplapar Htthen of LPS
solution Lj K} nGef : T 3 i -Aldrich
Japan, T%E@g?ﬂl\%gﬂ%?gggﬁ}g&( r?‘% %e%ﬁ%é@@%%%@%%ﬁﬁ%Q%%%\g%e%ddgg%e not
cont ai ni ny2g adleinem TBALARdolntign esk ditu{el evideflerdufturemedinedaddadied S#BS( - ) ",

SIGW) - at th]é.t ’E@e/ tllTrl_a“l concentrations should be the concentrations mentioned in Table 1. The
final concentrations of these substances are shown in Table 1,
2.6 Samples for GM-CSF measurement

After exchanging the medium with 0.5 mL each of the various culture media
for stimulation, the cells were cultured for 24 hours, and the culture supernatants were
collected and used as samples for GM-CSF measurement.
[0062]
3. Quantification of GM-CSF

A kit for quantification of human GM-CSF (Human GM-CSF ELISA System
Biotrak, Amersham LIFE SCIENCE) was used according to the instructions of the kit.
The quantification of GM-CSF was performed in duplicate. Absorbance was measured
at 450 nm within 30 minutes by using a microplate reader (Biotrak II, Amersham
Biosciences), and values of GM-CSF were calculated by using a calibration curve.
f0063)
B. Results

The results are shown in Table 1. The abbreviations used in the table have

the following meanings! CaP: calcium phosphate microparticles, PPD: tuberculin
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2.6 Differentiation-inducing culture of THP-1 cell |ine and GVt CSF
production test Cells of human macrophage-like cell line THP-1 were

coll ected by centrifugation, and washed twice with PBS(-), and the cell
count was adjusted to 4,000,000 cells/nm in a culture medium (RPM 1640
medi um containing 10% fetal bovine serun). The cell suspension was added
with a PMA solution (prepared by dissolving PVA produced by SIGVA in DMSO
at 1. 62 myridibd grdeéinalericotieeiinhbdonemteftiond afe mbhtiard ih tecidraitéesesn a vol une
of 0.5 nL to each well of a 24-well plate, and cul(ture was erfor d for
four days 'FuM%I% EP Ly ¢arsing paseervatipnepieaipitatapiceonaaretiiogl CaceiiRIpRS, t he

medi um wag w%s% ﬁ%%ﬁttfbneﬁ%the r&m@seeﬁ@awp@mmeﬁ&mg c¥¥@sm further
ni ght

perforned over he medi um was exchanged with 0.5 nL of each of
vari ous Clphb&prhatermuhlr@afrmlesﬁf nautoatt:erumtlotna of tveripd @B@rfa?lnmtlgfle&metbé 0.5 nL

media, the P m.crop icle sus S nd th P- PPD m.cr [Hi.cl e
suspensi o3& eseﬁd?ﬂeddﬁy % 15309917553\? ]’#ﬁqpﬁércf’ﬂ%eﬁl mgg’f)g ?An‘:@esm%c}c?egt?g%g a 0.5

g/ nL sol Utk @hthdied)NEThE binbik oMENI- OBF ipRodticdd By M0b thdbsysTdie edwMP suspensi on
(2.5y g /nL) was added in a_ 1/25 volune. The LPS sol ution Wﬁg diluted with

the cul t uksarsatiely saee depgadens gesropsa totthe addadi P eWEBHEF R ohESERE%I d be
the concepfsatd ’?en{rﬁgci h%@]geiqloll u ﬁ@ﬁ&tl%ﬁslﬁgrr?iﬂc@al Tﬁprlcc%ﬁé HalchQReaRd these

subst ances are ovvn I'n 2.0 Sanpl es measur enent After
exchangi ngntiben-pedéntimgnietlbbp dfferdntiagioh poddumbrbomﬂalamws emaiytamaél areelig of f or

stinmulati e cells re cul tured for, 0 and .t hg,c

super nat am'&ﬁg‘ Bren PN RE R CHr Y &‘&?da@@ﬁ@r g‘éﬁ? C@I‘—hlfr%gg%%epr]r)ent
[00621 3 a11QantM-CSRrQhcRbn SVntedlat A ckhdenfr@tiofuamti £ p@dtl 4ol Dfimbs ran

G\t CSF (Human GM CSF ELI SA System Biotrak, Amersham LI FE SCLE CE was used

accor di ng ceuseptiatiomet 390t #/arishigherthan khat of theny Sfimmetien easei ohuighe GM CSF was
per formed i gy | GAHGyp FLQM‘E @@f@[@ﬁgﬁﬁdm@bsﬁ%s'ﬁ%d’ﬂcwiﬂﬁo

m nutes by using a m crop a e rea Anmer sham Bi osci ences),
and val ueamphintbESEhae e ondwtlobtadbddy sirsp lygpda irgathie boaehoatiensy ofézM{ 00631

B. Result he resylts are shown in T : e i atio sed in the
t abl e havzjS t?r’f@‘g‘fcﬁ;ij}bﬁﬁcﬁéeﬁ%&gﬁyﬁ&@ng(@g{ﬁ%@ Egﬁﬁpgﬁg@aggchﬁ%r (y)partl cl es,
PPD:  t ubepgitbiilg 32ditive effect were observed for all the concentrations of CaP-PPD, 0.1, 0.4

and 2.0 ug/mL, and stronger expression was observed at a higher CaP-PPD

concentration. Thus, a synergistic effect was confirmed.
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7 CaP- PPD

n)s 2./8
(2.0

I g/ m)e

Jodb-Pepdo TuMe (.%19 AppH (94 ”}’:%/I@L)i

g/ )
BugPriL) 28/ng) CaP- PPD (0.1 u g/nL

4 PPD (0.1 u g/nL) +
CaP-PPD (0.4 )u g/ nL
) + PPD (241 u g/nl)

(0.1 u g/ )y 172

9

Cap-PBD (04 1 gl +PPD A i gl +

TuMP (0.1 xg/mL)

DT A gy

14.3

10

CaP-PPD (2.0 xg/mL)+PPD (0.1 ug/mL)+
TuMP (0.1 ug/mL)

67.7

11

LPS (10 ng/mL)

54.1

12

LPS (100 ng/mL)

65.2

13

LPS (1000 ng/mL)

131.3

[0065]

response to the added LPS concentrati on.

e.
n
re

a
ase,

S

ing the
PPD and
t he

n

+ 8

Example 2: Antigen-presenting cell stimulating effect of immunoadjuvant in which two

kind of immunostimulating substances are carried independently on separate

immunostimulating substance carriers

A, Mater

1als and methods

Preparation of reagents, culture for inducing differentiation of cells of the

THP-1 cell line, GM-CSF production test, preparation of samples for GM-CSF

measurement, and quantification of GM-CSF were performed according to the

procedures of Example 1.

1. Preparation of BCG bacterium extract-carrying calcium phosphate microparticle

(henceforth abbreviated as “CaP-Bx”) suspension

1) Dry BCG vaccine (Japan BCG Laboratory) in 1 ampoule (12 mg) was autoclaved for

5 minutes at 110°C, and added with 1 mL of ethanol, and the mixture was stirrved for 6
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Preparation of the other reagents was performed as follows.



9 W (0.1 ug/n) 14.3 CaP-PPD (2.0 u g/nm.) + PPD (0.1 u g/nL) + 10 MP
(0.1 ug/n) 67.7 11 LPS (10 ng/m.) 34.1 12 LPS (100 ng/nL) 65.2 13 LPS
(1000 ng/ L) 131.3 [0065] Exanple 2: Antigen-presenting cell stinulating
effect of inmmunoadjuvant in which two kind of inmunostinulating substances
are carried independently on separate imunostinulating substance carriers
A. Materials and nethods Preparation of reagents, culture for inducing

di f f er ent thattsom Inmfgeﬁelﬂ}ﬁnaﬂletsb@ena"lblﬁwaseelﬂdctddiaml addhd ﬁﬁlﬁemnry)mmt i on test,
preparati ?n of sa measur ene uanti fication of

es for GWCS
G CSF we nblé‘?‘tf riﬁé O%EBWBPY’}@ § MIRire H]aéé%}éﬁ]re@'g{y 8‘51’1 (:gn frifuged

Preparati @nigbhod ﬂﬁn%r%zrfu@@sgﬁ%l%}ﬁﬁ@ﬁd@@ﬁf&r@gs&%d frob b Erifuke, :Rfdetﬁér ation
of BCG bact eri um extract - carry cal ci um phoSphate m croparticle

( hencef or shreabdieal was e@lea@d'as:alﬁ egll- ém\tﬁér@hml golulte ynepadenaobitive (Japan

BCG Labor r ~was autoclaved for 5 mnutes at 110C,
and added%‘i]‘iva%t%qunfh f%ntemg?%an (#C}mg;n tt)he m xture was stirred for 6 37 hours

or | onger 2) TheRingthesAuspe BSingalrBsolatbh ecd ediandyadgdectatimnhtte dry BCG

formul ati on of anther anpoul e m xture was sufficie stirred, and
centri f ugEeplenighet lcﬁéeluﬁ%%t% r B &Wﬁé@x%ma‘w%fﬁéﬁé&ﬂfr% %% Filgtidspeed

m crocent piskYGE re et to §B%B§;W@61@1% OPBG 30l *r@@tn%goﬁ%lsaca%@ﬁn%%é'ph%er ived
et hanol soluble ingrediént solution (henceforth referred to as

extract ") sugEysathent®l seyetions 1ol of thoBCKbiinid alaz aBdgbkod bondendf §@B| um

hydr ogenc L r ni sher. for e usi e. for f|| e mxed in
Vb umme. oRigoBgbEle AGRLEAERTA As SERAIRL AT MBS APt TS il ASE | e
of 10 L. wiele®t dersithd hiThe eadpehsion W@ﬁmﬁ‘@ed&upﬁfaﬁﬁﬁﬂéblgit@tissﬁiMEOn 1 nL

of the BCG extract was added, and one. drop n}?cropartl cl e nucl eus
suspensi oR"iRLAEEdETe icipptipfvaghed wigh ﬁtl&tletp%waléﬁhn% & inipstogr 34 was | ef t

over ni ght susEQ@deﬁl{ﬁﬁerﬂﬁ 'of)ﬂhs)@@fﬁog‘f(%@Eilhfqupguécﬁoﬂbt’mlg sﬁp@ﬁél% Wak §sed 4nd the

CaP-Bx suspension. In the GM-CSF production test, the suspension was added in a
1/5 volume to the culture medium for stimulation,
[0066]
B. Results

The results are shown in Fig. I. The vertical lines on the bars of Nos. 10, 11
and 12 in the bar graph represent standard deviations, The abbreviations used in the
graph have the following meanings: CaP: calcium phosphate microparticles, PPD:
tuberculin purified protein derivative (final concentration was 0.1 « g/mL), TuMP:
PPD-carrying coacervation precipitate microparticles (final concentration of carried
PPD was 0.1 ug/mL}, CaP-Bx: BCG bacterium extract-carrying calcium phosphate
microparticles (for the preparation method and final concentration of BCG bacterium
extract, refer to A 1.1 mentioned above), and L.PS: lipopolysaccharide (final
concentrations are mentioned in the parentheses). The immunostimulating

substances in the samples mentioned in the graph are shown in Table 2 below.
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precipitates were sufficiently washed with physiol ogical saline for
injection, and suspended in 1 nL of physiological saline for injection.
Thi s suspension was used as CaP-Bx suspension. In the GW CSF production
test, the suspension was added in a 1/5 volume to the culture nediumfor
stimulation. [0066] B. Results The results are shown in Fig. 1. The
vertical lines on the bars of Nos. 10, 11 and 12 in the bar graph

repr esent [@36Fhdar d devi ati ons. The abbreviations used in the graph have
the foll owpfg, geani ngs: CaP: cal ci um phosphate microparticles, PPD:
tuberculin purified protein derivative (final concentration was 0.1 a g/ni,

Th\P:  PPD-carryi Ng. coacer Vaiensthetitpitsabfamdecr oparticl es (final
concentration of carrived—PPDwas 01 gfnt)—€aP-Bx] BCG bacterium

extract-carrying cal di ¥erfikssiate microparticles (for the preparation
met hod and fi naj cgnnceqwgrration of BCG bacterium extract, refer to A 1.1
LS i i

nment i oned above)—an - popolysaccharide (final| concentrations are
mentioned in the garegrifddBes). The i mmunosti nul ati ngl substances in the
sanpl es nenti oned N [the. graph are showr inTabl-e~2-bel ow. 38 [ 0067]

[ Tabl e 21 No. | mmfnost | ating substance 1 No stimulation 2 CaP 3 TuMP
4 PPD 5 PPD + TuM3 Q &b 2 ThnvfjuMP 7 CaP+PPD 8 CaP +| PPD + TuMP 9 CaP- Bx
10 CaP-Bx + TuNP—ti-GaP-Bx—-PPb-12-Cak-Bx—=+ PPD + TuMP 13 LPS (10 ng/nL)
6 CaP + TuMP

7 CaP + PPD

8 CaP + PPD + TuMP

9 CaP-Bx

10 CaP-Bx + TuMP

11 CaP-Bx + PPD

12 CaP-Bx + PPD + TuMP
13 | LPS (10 ng/mL)

14 | LPS (100 ng/mL)

15 | LPS (1000 ng/mL)

[0068]

Antigen-presenting cell stimulating action was not observed for the CaP
microparticles as the carrier. TuMP and PPD gave only an extremely weak
stimulation action as in Example 1, and even when CaP, TuMP and PPD were mixed,
the stimulation action of the mixture was weak, and the maximum GM-CSF production
amount was 12.4 ng/mL (No. 5). CaP-Bx gave the amount of 128.7 ng/mL (No. 9), and
when TuMP was added to this sample, a definite synergistic effect was observed (No.
10 and No. 12}, although the amount did not substantially change even when PPD was
added to the same sample.

[0o69]

Example 3: Antigen-presenting cell stimulating effect of immunoadjuvant in which two
kind of immunostimulating substances are carried on one kind of immunostimulating
substance carrier, and one kind of immunostimulating substance is carried on another

immunostimulating substance carrier
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14 LPS (100 ng/m) 15 LPS (1000 ng/nL) [0068] Antigen-presenting cell
stinulating action was not observed for the CaP mcroparticles as the
carrier. TuMP and PPD gave only an extrenely weak stinulation action as in
Exanpl e 1, and even when CaP, TuMP and PPD were mi xed, the stinulation
action of the m xture was weak, and the maxi nrum G\t CSF producti on anount
was 12.4 ng/nL (No. 5). CaP-Bx gave the amount of 128.7 ng/nL (No. 9), and
when TuWP Avd&teddednd metlvids sanple, a definite synergistic effect was

observed (No. 10 _and No. .12 | t hough the anmount did not substantially
change even wheh BBt l%\%ﬁ%%’ f‘ggfr%gmslﬁ cj‘%%#’gf[f}]ée.nm[a@ﬁ%@fceﬂﬁﬁg%ﬁl e 3:
Ant i gen- prIeEentiNgne ei-CSMA Jll@tion deRf f1@5ira0ibn TRt HEAPtSFN Whi ch two

ki nd of immunostinulating substances are carried on one kind of
i munost i MfeELieRYt $gB stapdcasian of 6M-CaRavesneeniirmedrcqrdwanoths nul ati ng

subst ance | S HakLL | ot i t i.ul.at i (AT 39 A
Vhror | al o Pl b LIE T Atbar TP 0N Rt Bhodith BB ARRRATERILES
di f f er ent ilaPieparadion 0EPPB-BEG bheteriliinl dRirhccealrtyihg edciuf@\pHoSHhgte oduct i on test,

preparation of sanples for CSE ,ne ) nt ., and quantification of

Gk CoF e P e F S PRAG a0t TG 61 Ah A s B BSPBR MEkanpl 6 1. |
Prepar at i oNTR Riner'OdM@fion!, BRARALSB YASNERAPEIMBEn RFdiRbh@Wnade Preparation
of PPD-BCG bacterium extract- carrying cal cium phosphate mcroparticle

(hencef or tarlupBes {rsrelgsiyg usipBHivar nixglisyehsiemt 8)28The. Fhipbrand

sol ution, I, i I df.o c repl enl sher

for excl ugiﬁ\%%zggp% 8%%1% C}J(%Ht\%?v{e}l raz%%l%gg% %Br;qn\%l Ennggﬁo&tg%%gcﬁtm p%&fﬁginet and
0.48 nlL, sespedctiaval golution, 6bt gioAPBDwad sulissolbd. 1 OTorfm LI df t8is sblutibn,tlhink of al ci um

phosphat e rsatyrated solution, 5 ,u g of PPD was dissolyed, To 9 nL of
this sol u_f*teifﬁ‘?& Pt e BEGIER Hder TR PR A WSBFHR TP

M cropart hdded paiieh ellsorIHS RENSHO BnUAE: mAddRdy ReTert e il ThealdhXidine, and
the m xture was | eft overnight. The suspension was centrifuged to obtain

preci pi t avascengritheetéo ghteini peunitetss woddhe prekipdtiatastware walfivisdtly wiashed
o1 04l P8 Al L SGRL, 0 USRI oL A Tl AR
I n the GMnESkon. This suspension was used as CaP-PPD-Bx suspension. In the GM-CSF
production test, the suspension was added in a 1/5 volume to the culture medium for
stimulation.
[0070]
B. Results
The result are shown in Table 3. The abbreviations used in the table have
the following meanings: CaP: calcium phosphate microparticles, PPD: tuberculin
purified protein derivative (final concentration was 0.1 u g /mL), TuMP: PPD-carrying
coacervation precipitate microparticles (final concentration of carried PPD was 0.1 ug
/mL), CaP-PPD: PPD-carrying calcium phosphate microparticles (final concentration of
carried PPD was 1.0 u g /mL); CaP-PPD-Bx: PPD and BCG bacterium extract-
simultaneously carrying calcium phosphate microparticles (for the preparation method
and final concentration, refer to A 1.1 mentioned above, final concentration of carried
PPD was 1.0 u g/mL), and LPS: lipopolysaccharide (final concentrations are mentioned
in the parentheses). Among the samples mentioned in Table 3, No. 8 was for
confirming reproducibility of the results of Example 1, and when PPD and TuMP were
added to CaP-PPD, GM-CSF was produced in an amount larger than the amount
obtained by simply adding the concentrations of GM-CSF produced by adding CaP-PPD,
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production test, the suspension was added in a 1/5 volune to the culture
medi um for stinulation. [00701 B. Results The result are shown in Table
3. The abbreviations used in the table have the follow ng nmeani ngs: CaP:
cal ci um phosphate mcroparticles, PPD. tuberculin purified protein
derivative (final concentration was 0.1 u g /nL), TuMP: PPD-carrying
coacervation precipitate mcroparticles (final concentration of carried PPD
was 0.1 gP§D a{ndt])‘qMEaﬂeE’B[denﬂPD’ﬁ&mfyﬁeng mlwhﬁmqﬁh@sp.ﬂmﬂeemocﬂ@b@mi cles

(final concentrati.on_of PPD x. . PPD and
BOG it PG AbERtacrS: Np b P atemp e i Aot PR aERE e

m cropart pphegitiar a ki rPkeparal wahsimelhRdbhsanel.f InakdeACAR foathon, refer
to A 1.1 nentioned above, final concentration of carried PPD was 1.0 u

g/nl), anermpsin whishdBINR see hadadde Qofs RiAD-Brone eHEeREY SHON@FMEEERES oned i n
the parentpeses) . g%er;g]g the sanples nentioned in Table 3, No. 8 was for
confirm ng reproaum ity of the results of Exanple 1, and when PPD and
TuMP wer e[ocadded to CaP-PPD, GW CSF was produced in an anount |arger than

t he amoun %b’t;lai ned by sinply adding the concentrations of Gw CSF produced

by addi ng -PPD, 40 PPD_and TuMP_independently. Therefore, it was
confi rmed |t Rat | aaAdnp SRARUNGL Bildidiee vas_ob 2i,5tked BOL-CNE - (rmIphi Ch
COI’I’GSpOﬂ S tO t e—above Saﬂﬁu e nCL CCIII. a- A "U I. Ilb I I LI OUI lul.l UII, a
syner gi sti|c lef [ Botstimagatsdnm | arl y observed. Iin additidnQ also fon the
sanple in whitT |uw|J was addedto CaP-PPD-BYX, an exireénely strong
synergi stiic 2 of PBPt was observed. [0071] [Table 3] Nb® | rmunosti nul at i ng
subst ance P@dubgg[ GW CSF (ng/m) 1 No stinmulation 1, 2 PPD 0/3 3 TuMP
0.6 4 PPD.+..T ?7 5. Cab- P- PPD.+.-PPD 12 0 7 CaP- PPD +
TuMP 20.6| 4 PPD + TuMP 1.2

5 CaP-PPD 1.4

6 CaP-PPD + PPD 12.0

7 CaP-PPI) + TuMP 20.6

8 CaP-PPD + PPD + TuMP 19.1

9 | CaP-PPD-Bx 187.5

10 | CaP-PPD-Bx + PPD 231.9

11 | CaP-PPD-Bx+ TuMP 263.0

12 | CaP-PPD-Bx + PPD + TuMP 268.3

13 | LPS (10 ng/mL) 12.4

14 | LPS (100 ng/mL) 26.0

15 | LPS (1000 ng/mL) 50.9

Industrial Applicability
[oo72]

By using the immunoadjuvant of the present invention, antigen-presenting
cells can be induced to release a large amount of GM-CSF in a degree comparable to or
exceeding that obtainable by stimulating antigen-presenting cells with LPS which is
known to have a potent immunostimulating action. Therefore, it is possible to
potently activate antigen-presenting cells for which GM-CSF is acting as an autocline
cell growth factor, and to maintain that activated state. Accordingly, by administering

the immunoadjuvant of the present invention together with an antigen to a living body
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8 CaP-PPD + PPD + TuMP 19.1 9 CaP-PPD-Bx 187.5 10 CaP-PPD-Bx + PPD 231.9
11 CaP- PPD-Bx+ TuMP 263.0 12 CaP-PPD-Bx + PPD + TuMP 268.3 13 LPS (10
ng/m.) 12.4 14 LPS (100 ng/nL) 26.0 15 LPS (1000 ng/m.) 50.9 Industrial
Applicability [0072] By using the immunoadjuvant of the present invention,
antigen-presenting cells can be induced to release a |arge anmount of

GV CSF in a degree conparable to or exceeding that obtainable by

stinul ati Bga ARAKBAINQREESE RLINAE, £BlunSraMihhubbSespBh&brdfor ckidawiidted have a
potent inmmunostinulating action. Therefore, it is possible to potently
activat e #pmuge ﬁe:ﬁspwéﬁghwt@@mdgwwnw g achir Cet apgeeicRerR ting cae

aut ocl i ne | I t tate.
AccordingFanS%fndggﬁr%ﬁ%ﬁgg%égesp%%gdggﬁﬁag%%?%8%%?%5Pa%hg¥%%§gezt i nvention
t oget her wfféchivarn aniifgeiut diseaskiovtugotbody 41 of a nmanmal includi ng human, a
hunmoral i mmune response and/or cell-nmediated inmune response to the

anti gen depending on the activated antigen -presenting cells can be

i nduced, and it becones possible to performa vaccine therapy extrenely
effective to an infectious disease or tunor. 42 VWat is clainmed is: [1] An
i mmunoadj uvant conprising one kind or two or nore Kkinds of

i munostimul ati ng substances carried by each of two or nore kinds of
different mcroparticle immunostinulating substance carriers, which at

| east conprises a conbination of (a) an inorganic substance and (b) a
precipitate of a soluble protein and a nucopol ysaccharide forned by
coacervation as said mcroparticle i mmunostinulating substance carriers.

[ 2] The i nmunoadj uvant according to claim1l, wherein the conbination of two
ki nds of imunostinul ati ng substance carriers consists of (a) mcroparticle
cal cium phosphate having a size phagocyti zable by cells, and (b)

preci pitates of a soluble
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protein and a nucopol ysaccharide fornmed by coacervation. [3] The

i munoadj uvant according to claim2, wherein the mcroparticle cal cium
phosphate of (a) is cal cium phosphate having a nmaxi num di aneter of 1 in or
smaller. [4] The i mrunoadjuvant according to claim2 or 3, wherein the

m croparticle calcium phosphate of (a) is mcroparticle cal cium phosphate
having a Ca/P nolar ratio of 1.3 or higher, containing 3 to 6% by wei ght

of carbonad¥lmigs dajpsedd832' , and having a degree of crystallinity, in an XRD
spectrum obtained with a CuKa ray, not |lower than a degree of
crystallinity defined by appearance of broad peaks having centers at 2 0

val ues of [#6, 32AnafthudadtaaRERRrRAEHNONkA Shedldelorilasar M Il er index of
300 at 33, and not higher than a de%ree of crystallinity defined by

appear anc &nBrnpEERElagne sehitincaeraTivd by neclcadite s mare igds ofliffereny, 32, 33
and 34 _andhioy, SRR DOk BRI  Wahl MLLET hIASK B2 aOlnthloand 112. [5]
jﬁ d one of erar ns o4,v§n

The i nmunoa vant accordi ng to any erein the
sol ubl e praotknatidmef{(h)an Mosgdahimdubstap6d arkh®) k pracioads ulasiulde partdinngdt o any

one of clainms 2.to §, rein . the nmucopol ysaccharide _ in (b) is heparin.
[7] The imwaﬂm@w@?%f&%%ﬂowr%affvn&%éa@fmer%aﬁ%d%Hfl UB?St%@PgP% t he
preci pi t ak@sstoice@as@h-sibl € protein and a nucopol ysacchari de fornmed by

coacervatign of (b) are precipitates crosslinked by using an inter-protein
mol ecul e doss| Thkimyguaegpehtvant p@prdine td deembadjeusianhe evelgnaliisrgefityoany one

of cl ai nBy,: : ] s I A at.i tance. consi.-sts of one
G nd or ks i RRHE e Ao BN OB P AL LA S PR AR EFERT T, (e
group conshs&bhatg hafingyt tbd plegpcyehzebio by Relds, ag@H) pgecipitadreAT of @bibdd s, and

hormones. [9]. The i nmunoadj uvan ccording to any one of clains 1 to 8,
wher ei n tﬂ]é’%‘l’lpﬁﬁgﬁdg‘fqoﬁaﬁéc?}?ﬂ“%ﬁ%% e BEHEIYS of one kind or two or
nore ki ndgjof substantesdjsahesdemihs Quidines SnRuAn ¢RORESE) NbicR caluler cul i n,
tuberculin purified protein derivative (PPD), soluble ingredients

ori gi nat i PlepsPhatsiof o ey gdrinemdosnlrén hhvine agnstimgimdismeteref 1 1« m or smaller,
| i popol ysggc harTﬂeeﬁ?m"éﬁo%'d L%Végt b ARRUE] QLI flES, .wae'-élh%ﬁénsl%o keyhgl e 11 npet
hemocyani h, nuranyl di peptide. Destatin, 1eVam sol e, cytokrnes,
chenoki nesulcical ghogstomnd bf (Ao ok Spartiddde @t e sphatd Rivithe JaPrabadhtiyant
according to claim9, wherein the soluble ingredients orzi ginating in
mi cr oor gatfi SHE REAYT YPGBy Briehief Brbcstes kIR 8 28d frEegs

degree of erystallinity, in an XRD spectrum obtained with a CuK« ray, not lower than

a degree of crystallinity defined by appearance of broad peaks having centers at 2 ¢

values of 26°, 32° and 34° and appearance of a shoulder with a Miller index of 300 at

33° and not higher than a degree of crystallinity defined by appearance of peaks or

shoulders having centers at 26°, 28.1°, 29°, 32°, 33° and 34° and by separation of peaks

with Miller indexes of 211 and 112.

[5] The immunoadjuvant according to any one of claims 2 to 4, wherein the

soluble protein in (b) is albumin.

(6] The immunoadjuvant according to any one of claims 2 to 5, wherein the

mucopolysaccharide in (b) is heparin.

{7] The immunoadjuvant according to any one of claims 2 to 6, wherein the

precipitates of a soluble protein and a mucopolysaccharide formed by coacervation of

(b) are precipitates crosslinked by using an inter-protein molecule crosslinking agent.

(8] The immunoadjuvant according to any one of claims 1 to 7, wherein the

immunostimulating substance consists of one kind or two or more kinds of inducers of

a substance selected from the group consisting of cytokines, chemokines, cell growth
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selected fromthe group consisting of alcohol extracts, acetone extracts,
pyridine extracts and hot water extracts of m croorganisns. [11l] The

i mrunoadj uvant according to claim9 or 10, wherein the mcroorgani sns are
bacteria. [12] The adjuvant according to any one of clainms 1 to 11, which
is for internal admnistration to a mammal includi ng human together with
an antigen to induce a system c immune response to the antigen. [13] The

i Mmunoad] dxasds, acCiarehiongs.to claim 12, wherein the antigen consists of one
kind or t or nore Ki nds of substances selected fromthe group consisting
of fungi, “YActi AGpEBUasadpEet ajoading ¢ yheene Prlagay L to ﬁcv&@rﬁwg%

pr ot Ozoan§mniurrl9£tﬁﬁlﬁ1%ﬂh? s tt%bnistt Bg&ﬁe%gaﬂglsmfd%%csaam&‘seotfsébstar{agg edi ent s
of bacteria, 1ngredien viruses, 1ngredients of phages, ingredients of
rickettsi aslectednénomohheﬁt@p@bnpammaah@cuhrurlrmiuercuhlslstue‘éed traedr deetattise t unor
cell ingregl t t unor ant| eins, and. tunpr e tldes [ 14]
The | mun G ae bt SRR B R i A s R e e 50 RPER TS T or
admi ni st r apbilydatdh@rided, UBTIA, tdhgsmﬂ@hdas NBEIRdank, ek Helk m@mumo@eﬁ@; ured by
a physical nmeanps to jnduce an antitunor _inmmune response. [15] The

i mmunoadj AR hEpeRtifienbestain laamisde. cylekmepthemekishy spl arowrB d#rdorsconsi st s
of one Ki diggmtldmsor more kinds of nmeans selected fromthe group

consi sti n? m crowave irradiation, radiofrequency ablation,

cryoabl at (6%, eTheimopuoredjveat acrg;*dlhg)to clwat @rwhanpieche ecripblallmgrhﬁlenﬁsnj ection,
enbol i zation, radiation exposure, Ia er irradiati.o nds ni c

G Srupt | ORSEPEERE ¥ PAERBREF Ui CHotedrat My VoS TRy SR PP B s 1 to 11,
whi ch is &Qéctedtoadnb Qi‘rosg)rcaﬁslg;mgt&a@commlacﬂsngdeuﬂierégtrlabﬂa%zaﬁﬁ@r
externally mxed with i m*runocoqpetent cells to induce a system c inmune
response PHa%Rang etitptpoenirasts effeicrogegmpiams. [ 17] The i nnunoadj uvant

accordi ngpyp cl g];gm 12 I f one
ki nd or tV\%Por ﬁ%&é@?rﬁ#&% h@a%c:agddé ct edgpr%(&% a&grdé%%ﬁ&g&%%?lg??ng of
dendri ti CaxBé:lalcise,riarracr ophages, B |ynphocytes, T |ynphocytes, natural Kkiller

Cel S b s S B S SR ERA TR, Ay

an anti geﬂimlmstration to a mammal including human together with an antigen to induce a

systemic immune response to the antigen.

[13] The immunoadjuvant according to claim 12, wherein the antigen consists of
one kind or two or more kinds of substances selected from the group consisting of fungi,
Actinomycetes, bacteria, viruses, phages, rickettsias, protozoans, ingredients of fungi,
ingredients of Actinomycetes, ingredients of bacteria, ingredients of viruses,
ingredients of phages, ingredients of rickettsias, ingredients of protozoans, tumor
tissues, tumor cells, tumor cell ingredients, tumor antigen proteins, and tumor antigen
peptides.

114] The immunoadjuvant according to any one of claims 1 to 11, which is for
administration into a tumor tissue of a mammal including human denatured by a
physical means to induce an antitumor immune response.

[15] The immunoadjuvant according to claim 14, wherein the physical means
consists of one kind or two or more kinds of means selected from the group consisting of
microwave irradiation, radiofrequency ablation, cryoablation, electrotome heating, hot
water injection, alcohol injection, embolization, radiation exposure, laser beam
irradiation and sonic disruption.

[16] The immunoadjuvant according to any one of claims 1 to 11, which is for
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administration to a mammal including human after externally mixed with
immunocompetent cells to induce a systemic immune response in the living body of the
mammal.

{17] The immunoadjuvant according to claim 16, wherein the immunocompetent
cells consists of one kind or two or more kinds of cells selected from the group
consisting of dendritic cells, macrophages, B lymphocytes, T lymphocytes, natural
killer cells, natural killer T cells, and hematopoietic stem cells.

[18] A vaccine containing the immunoadjuvant according to any one of claims 1 to

11 and an antigen.
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