SPECI FI CATI ON | nmunoadj uvant Technical Field [0001] The present invention
relates to an i nmunoadj uvant. Background Art [0002] 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) induci ngSPEOfflamadNry 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 inmune responses inhﬂ%&90¥%u%ﬂ§ hunor al | nmune responses

i nduci ng anti body production and the ce i at ed i nmune responses

i nduci ng killer T cells, and that dendritic cells, macrophages, and B
cells eX|§¢ ntlgen- presenting cells. Anmong them the dendritic
cells hav ?q?ca % potent antigen- presenting ability (Dendritic Cells,
Second ediggoeh, ed. by Lotze, MT. and Thonson, A W, Academ c Press, San
D ego, 2001). Wen a substance that can effectlvely activat e

anti gen- pr esent L AgPresptisnyeptisantlatestte prdmpmangadinvatitg body toget her with an
anti gen, BQ@q&Hﬂﬁﬂﬁﬂce acts as an i mmunoadj uvant and can efficiently induce
and enhance 7inmune responses against the antigen in both of the hunoral

i mune r&¥PBhses and cel | - nedi ated i mune responses. [0003] Anong t he

vari ety of conv own i a nts, on

i munoadj uvant sﬁg 0%%@“@%@3@?%% H?lglff’ ax hrlvg t’f"ﬁms Oﬁfﬁl?ﬁoﬁ‘tﬁelro%?ﬁy for a
pur pose OhdhhestanRemtdie ihveal %&Tﬁcalﬁﬂé) BFRNENY +QBa g ms%ag BeleBciondy

recurrence of human tunors, and al so are inexpensive or exanpl e, keyhole

| i npet hetipplatiem tO(lmLmll)non@thﬁé@r\teU%éfd:hamalatammh@anﬂlmam astataot unor
th I
Cancer . Restibuly HElBR R4, bLeR AENUHGS Fiths Bubistieofia e uduind e

Met hods Olfnﬂdmmmtbﬂyyl caditng Iaﬁﬂ etiiviging\the khmasochngiedht @slls gathering at the

ranul oc ny stinulating factor (henceforth al so
9 VoS 8a1 1nf? I%atlgn 31% %n%ecent years, it hgs bheen reveaied that antigen-presenting

abbr evi at
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, thel substance acts as an immunoadjuvant 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 inexpensive immnoadjuvants for nmanufacture of vacci nes
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 1is oily substance, toxicity is
concer ned)sy Rl MRRanE 46 RANE . DERhyUs Rl thhd AOUYMedDERE SUDILARERSY ar e

| ess toxic cog})ar ed with Fr eun%' s conpl ete adjuvant (hencetforth also

abbr evi at ed “@¥ CBEA WhighdirRithi actisptevdendrity stllens inhhetnadiwyanisddve alsani mal
experi ments nimggadﬁgvg&t a g(ivi ti est.lther]ﬁof are al.so weak. [0005]

Tuber cul i FeFOPHEFECt ORGP SE & e UM L BEF e tPGEf S nfecti on hi st ory,
especi al | ygoadibercul in purified protein derivative (henceforth al so
abbreviated as "PPD'), = which consists of protein ingredients in tuberculin
purified by anmdfitinaadirepensiyy appraadivvants fpemanniegivee of watinestreh | f
repetitiv Wl : : | i .JT:heref ore,
Fibor cul | e RSl Rk B S o R Rl b B P P
present i svdnds dnmf(elmmntindtydRRE ¢, diktndeindsrepletssadinvant fginechd adpannt

(PCT/JPQQ, 00692) .. The inventors of the present |nvention alsq found that,
When PPD FETSPieata LB s frivamedhynt SELrots hevt vaebRow) ABMEER o ef ns
and nucopehess agkddaides 8 BOG oL @&n?éi@?l i Be88d'b %rﬂ;fylbtérmlﬁuxlaﬂnfﬁ sipsefgepat ur ed
by a physical neans, the PPD could served as an effective inmmunoadj uvant

for i nduchlsg abbisviatadms FiCAans Ribspdinany sygamarbich soauesst inNmimal92671) .
This i nmmu i . i gngQ TR ivity conpared with
di ssol ved&%%%%n%\éﬁggﬁé@q’%g Fpéergre {/mlﬁll g ga é ‘C’S/glg%lwté%ﬁe sanme manner as the
di ssol vedi®PBl However, the immunoadjuvant activity thereof is

insufficient if, co re ith, |i ol ysacchari des . (henceforth al so
abbrevi ated as Tﬁl_clffg‘)%r\/\ﬁfgnﬁe%ﬁ"é‘ J’G’Pg?%i“é‘ﬂit '%”16?":5 ’If’rélﬁitlﬁPlill%?iﬁot oxi ns.
[ 0006] | Nnegpbiani@hsdrclliPRchifidd FrBlcd! Serilkive BnREBHEMIBLERK s bl avpii ch
can phagocytize mcroparticle antigens. It is known that when a
| i popol yswbthaepdets of pPQfein ingrediefeld i onheatuliprradifiedrbatammporinm syéfateor esent i ng
cells in yj Jmat. ' t || S, A o, exhi bi t, pot ent
o5 P R0 Ol TS 5 ANIRG P B

moreover inexpensive. Therefore, tuberculin has been widespread all over 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 lipopolysaecharides
(henceforth also abbreviated as "LPS") which are major ingredients of FCA or
endotoxins.
[00086]

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 iz vitro, 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 long period of tine and continue to survive on the basis of

the aut ocldng.@eham $ak M E9hrioMERAPPRY e inASsubRlak cAF-cgndritic cells,
are isogeneic antlgen-gresentlng cells which are differentiated fromthe

sane hemdrtgpoikini(berpponthodsd abbranaep rodlidel 2 yrdkitederosuc HherefamthGao upon

receipt of .. i npstd.pul at i op. LhR.the.same nmanner dendritic.gell. [0007]
Practi cal |a‘y°f’mé’h 7 %Sngfﬂgﬁﬁuﬁg ¢§F§ Hgﬁggses?e&t’taﬂ%? Cei@?logabgaﬁgoﬂgf ficiently
i nduced b¥ieadiitiniedlser TigeHad, it ddnaditia Rellsincs afaiatdChbeathedosaild gen t unor

tissues as an antigen into a |living body together with a cytokine such as
GV CSF ( PeWinteatipostygted state frpdens paripdoitiar s Lon@waasmEurtiEers theer ves as

an i munoagdi-uvant. : HER, - ed from
anti gon- presanr it e BMfip g M HESEGMERE: BTRNE, e P REATe o
an i ndex pepresanicianggtireraetting dells ofhidhhee diffegentédted fromihoagdpevant . I n

ot her words uant.i fj cation of CSE produced by antigen- presenting cells
der  ved 1 PEPEPRIHE ALeGh P G EL S ST BE Pt M OF T ATHURET Lvant
activity ifnRdbBInhR LGN il theWaleGnaxRE kL ABM8lc @MSt em wi t hout using hunan

i ndi viduals. [ 0008] By using peripheral blood adherent cells including

anti gen- pt®¥éhting ceils derived from human peripheral bl ood, the

i nventors of t hpr&@iggl%?%%{i{h\éfogg%‘gﬁltneqg%&%&é‘!ﬁﬁgm c[%ﬂs %{hﬁb?@fﬂiﬁ?@& bt he

af or enenti oned neans, noadj uvan on cou e
obt'ai ned Inyduicedipbad mziistgrispbdiidifiedi angredipatticutiard wetgenf tuorr tisores@s gani sns

[ sol uble ingredients extracted ,with_an organic, sol

W cobact ePPUFB0 & THIE PP SLCPhit e eanrne Chen cr ot o LB at e
as' BCG  baaisanétuniiitdte®thaa (IASH it deBbelves 348N %nﬁ%a{gﬁ&m,s;ﬂml t8k kilde
substance carrier (W2003/074079). [0009] The solidified tissue used as

t he i munbgte s paerRgi MY st dheredecedfrar anfiganhresativeepibnstironlatpd with
e Bl 00 A Tl APl BB S ppeBhasocy o
immunoadjuvant. In other words, quantification of GM-CSF produced by antigen-

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
Myeobacterium 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 may sonetines i nduce an

anti gen- angshbody,wLact:d j ' ' [ :S g e, carrier
or digest ed?pr oot ein'f rhggﬁ%@%@%@ﬁ%ﬂﬁ%&g%Leigﬁgﬁglrlggﬁggjrunggﬁgat , When

t he af or ¢imsne hexddd npinfirom dheljindivadital hemseddhersivamgien bisadcopuatpoliey antigen

i nmunoadj uvant en a desired a en is added to the i noadj uvant to
| nduce an ¥ atmie R dsfel B e ke Pk oS e P R gL T Hoty
reacti ons lgatongdatibliBy b AHEAOS ghidtically MEntisAPEaRGRILAGi il BitinglssBithn@r €

i nduced, and the inmune response to the ant i?g)ieqn is buried anong the whole

i mune r eSPUIRIERA YRR SEEGRRICKIN A the yred ipélvidal feadmeay, sop@binGF intise BAVent or s
of the br eaily AN :0L:3h 0. ALORSE MholRh R, up RLRALLAG. o,cal €1 um
phosphate m croparticles carrying one kind or WS or ore Kinde of

nmol ecul es digestelderctanr freginétaparase Pat emisebnewabiemetaPutbn ¢lat i on ( KOKAI)

No. 2005.%6335%].. ﬁhese caéﬂ,ci um.%)ho phat e n‘iai_roparti,cl es cqonsi st gf

hydr oxyap&tirEReH4Ae spciecTa URAHICAP US4 ASi AT IR AP gREre JPY@FK% Heen
further demeestd a@Lntibaldesl G RAMLAIANS 6L Cind ke HOSRRAL RsPist gparticl es
and | owcr%qutal i pe apatite can ca}g% not only hydrophilic protein

nol ecul es thuentigesd unfesivsshestsienap reaeiions ageinelthe ammyaostemplatiag

i munost i i 5o} i €r se Pat ent . Unexam ned ,Publ.i cati on
(Ravey | NS e B PRe, (RN hnd ARARNGSE KLEM (S BESRMERCR iR,

m Xt ure afnohpbhowheis ienkingdsspofises mad bosmamudlitelng Buhstifeed. carri ers

havi ng co&@l ﬁi ely different physicochem cal properties and carrying one
kind or tWY'8f nore kinds of immunostimlati ng substances have not been

known so far. DrgghRsuies ezfth%?@esbﬂa/ﬁ%ﬂt%ﬁéﬂﬁ%ogee B 6D ER Yo et NE
I nvention [0011] An object of the present invention is to provide an

i munoad;j eAlgitm pitviseheth agicropayistassarsifsamy kamblottay wimhdre kimts|of medviles t
potent T mginoadlty #iba AGL A UVERE h BurfiE GV KUk AN R B 3126355012
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 caleium
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 dmm@ivddfulait ey thes Be BhtamRRM kishlEbNEHE: foadlaésiesed in vivo
together with soluble purified tuberculin as an imunoadjuvant wth tunor

cel I's as ahsiifadgeliase eparaipniiheieuhen poernlinmansmsyrap mytactitbe Bifeedt, and
when t hey JM& d;ﬁm{}f e Qn}l% ﬁ&%&&?ﬂt&%s fenat. &R%HOA ?gg{@ubekc%% e in vivo,

t hey coul uce a ote t antitu ne’ respon anese Patent No.
3492 671) . pro@EB)wdre cdn@lt alts «bhd)laemp tleteo ne for mhesblﬁldsiatmmab aitidles phaspirat e

m croparticle % an 1 munostinul ati ng substance carrier
(Japanese ® PREGAT ConBRHHot %Bﬁpé%oanaf%q? %Néheszawos@lﬁﬁ%f)wel%md t he
cal ci um pf&@ﬁﬁﬁi@ie@edﬂn&ﬁﬂp@ééﬂhezl 8%h sPhBRYRLH Y ubdeu B NA R nRlaadUGE NI

cal ci um phosphate microparticles (Japanese Patent Unexam ned Publication

( KOKAI ) N¥itlpposrrobsssyn antigshsthep xbihieds patsat fureor maphmeg:tsa effegtPanrb| ar
rati o of t S Iot of nanoneter m.croparti.cles
navi ng a magrney SPERERRAL S, GerfhuPhoRRIRTRLRE: frdhin Mgl BBERUT b e
and saf e. iduck apatemdadptinaindr 1ﬁﬁnfurbeeeﬂfoa9@@eﬁaxbe,se m’awnlﬂgloPE’@zlael). carried on
cal ci um pr{\(g) ﬁgate m croparticles as nentioned above with a size being
capable o Of)l gocyt osed by antigen-presenting cells. [00141 The inventors

of the present iyeNMiAResABRYE R eﬁattfaslnmfn@ﬁﬁésﬁﬁtse%%mw)pgﬁmtgvc%n the
af orenentioned object. As a result, they found when sol ubl e proteins

cont ai neds¢uve geBbB Hmpiunastinylagiok sbbsaio gauiirddmnder Pad:migU fiexomined

m croorga nost i.nul.a substances, and
sai d |mm%g§ tl% %{B%Yd)sl\lfu é‘z §2¢ﬂl§g)d ﬁéé%m@%’&pé‘%ﬁh% O%aéilﬁ °of (a) an
i nor gani Cpmmasémmﬂleaiwhécbﬁor ppcrdaeinlglchm@ﬁ phesphet Byrdpassasy@hparsof a

sol ubl e ph‘gt e| and a m;\cogol ysif{éhar de as a m %r oparticle

i munost i ABYeRE H@X%‘H%f{ frekcation (KQKATLNG. 40081 28335) eenpigd 08@44‘1&”@&?% ers
was used Adviffla Idmuﬁﬂ?é%h%@efl 3 8PnRKEL @mgaﬁs%tmp&%hoamﬁegbst' c

i mrunoadj uvan action coul d be obtained conpared with that obtained by

sol el y usiagyoparéicles hdving a mawimmosdiemeteatléssghambst aneed exr highly. For exanpl e,
It was f Onggoxﬁpha%}ble D&sde. 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
net hod descri bed in Japanese Patent Unexam ned Publication (KOKAI) No.

2005. 1263 3orandnixade of albaais ¥nPREark bySher@isin, 68d bombi@hehlcivmrunoadj uvant
action coul.d be obtained, which action markedly exceeded that of the

i munoadj RP2R1E PGPS tislse grRsbre obly detvapgtitsdiavine 2ok raslar rsio of 1.3
9Le 0o il oBRERAN ad MBI . NBATERMILINAG, Bl PERES! o, OF 1 hese

findings. (0015] The present i1hvention thus nmmunoadj uvant
conpri si nd/ma¥e mihgidPuldica tievo(KEVK A Ne, ROGEAE26685 bndrureds té earkaPPDga subst ances
carried by _each of. t or. nore .kinds of different mcroparticle

i munost i r?ﬁ?eé’igfsﬁléa%‘ﬁ%%il‘érﬁ&gnwg“é’?ga P&ﬁulﬁ?be Iogfé’é‘t‘ed’ I’Ygﬁ%ﬁ@%’é a

combi nat i afabdly@kecdRed Mk gﬂme@mﬁt&%&@ﬁ@&t@@ﬁvi@%%%t@in%ﬁody@oie% 8uRE @

soluble protein and a nucopol ysaccharide forned by coacérvation as said

ni cr opar t ieéfteot thednaredientsul ‘Hed prgsent eveation wea rretonmsisheceorhihagistod these
preferred g iment of the present invention, there is provided the
af or enent i oned | munoadj uvant, wherein the conbination of two kinds of
i mrunost i M1&l i ng substance carriers consists of (a) cal ci um phosphate

m croparticle haying a size phagocytizable by cells, and (b) precipitates
of a sol uble pl’a%'ﬁ Qg?feﬁﬁfé‘v‘&’tfﬂﬁlc‘gk}%?% & RALGEIRRNHRP Sy mp BERE oRga tkinsh

[0016] Aceptwd AombR IRYSoRmaf RLEEHuREREALPRIM s A RIS yRLE RFQY ded, L he
af orenment i oned i nmmunoadj uvant, wherein the aforenentioned cal ci um phosphate

m cr opar t kiids offliffesentimicropaxticlerinphomstiatdatinesubgtaacermrrimmwiidnelerst of 1 u

mor sm i far nti.oned .i noadj u t,_wherejn,the

af or ement %C%ﬁ%ré%%c% a O%:nl%ﬁnﬁ%ﬁ 3 g St &P gg%lstt ?%ﬂe@nggb%(aa‘}reflg ltééﬂ EesriBlosphat e
m cropar t polteinhadisnguepofaddhifid brinéd bPcaterkaBohis i@ heEropH@RLeai Ning 3 to
6% by wei ght of carbonate groups (032, and having a degree of

cryst al | | APRyRostHYAtRERR FYHi8Ht ai ned with a CuK a ray, not |ower

than a degree Oﬁxcéé['&‘iﬁ&%Jig%jféﬁéec{j&ﬁi)mqef?ﬁ’of%ﬂgE?ers@x&('iﬁ\r&ftifog,r81% L, peaks  having

centers at 2 9 val ues of 32 and 34 and appearance of a shoulder with a
provided the aforementioned immunoadjuvant, wherein the combination of two kinds

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 calcium phosphate having a maximum diameter of 1 4 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 3 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 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.



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 inmunoadjuvant,
wherein the af oLGARALANGHhe: MHEOPAKSACHAAGL It Rt SrfieRAE: and the
af orenenti oned im‘runoggjgluvéeht, gﬁ%eérée]?dﬁ t he a%})r’enentﬁlo}?]é% pr ec?pi tates of
a sol ubl e afretmentiormddmanumosdipedntsabetear ibdaforbmpmicheld wolobraapteat inoh) Bf  (b)
are precipitates, crqgsslinked hy using an inter-protein npleqgule

crossli nkiaht}m?;\‘ﬁéﬂ’te.a Trﬁﬁf‘7‘]‘0I*Pﬂ_ér%‘?‘g}o@‘%_f‘ﬁﬁth‘é#‘e’ﬁfrgme Ferhph rement i oned
i Munoad] WialbelyMIEHLIdR it (1 is hapRROshd MY bl REnBLRIAiANGEaRNSASE S of one
kind or two or nore kinds of inmunostinulating substances selected from
t he group véenghdhe pigrasfentindedrresipifites of & ollithle proteirearsia masopolyshdchagidant h
factors, I . .the renent i.oned. ik adj.uvant. her.ein the

| munost | ety BRE Rk B 6) RETRAL GRS Troo IR S WA s tRBEEIT, e o
i munost i muledhiengosilibkingngeas. sel ected from the group consisting of

t uber cul i{l] tgbercul in purified protein derivative (PPD), sol uble

i ngredi en WOIgkrived from ni croorgani sns, trehal ose 6,6' -di mycol ate, LPS,

lipid A oligongglkgotd ﬂﬁ@her%rovi@é&*‘ﬁ@%%oreﬁ@ﬂﬁ&leﬁ ihml%ﬁdjn%(:%ﬁ&iefh tHyur anyl
di peptide, bestatin, |evam sole, cytokines, chempkines, cell growth

factors, &nhunostirowesing avibtative caf<dste pbortei lomddr twonmmoadindsafit, wherein the

sol ubl e i naredi eal 5 der Lyed fromm.cf ~8r%ﬁ9i SIE Sonst St Of . O ki nd or two
or nore kiMEGEOTHARIARAR pUOSLAcER pCFtTG BRI RS BB IRPEBIE L RWSTSP al cohol

extract s, coRnonehenbEiacd, Sell Pikithl Fateore)dndaniBon@nthedwbrew@haonaixt r act s of
m croorgani sns. [0018] From anot her aspect, there is provided the
af or enent PBHEGR aBpueRthe impyrmestipulatine spbytanea spnsiarhinetyiat Pon to a

_rmmml i nglaigh ﬁgrmmof{iﬁm%mﬁdattﬁg%ﬂbst@ﬂéeis AE18cth @ nloROUAE Gr Sééﬁ&@ﬁhg
i mmune response agal nst the antigen. According to a preferr eé) enbodi nent of
thi s i nvesittubercutihgiubercslippunifietepirotdie desifaierBRD), onldle inmedbat§ darant,
e el BRS80S 812 oS0 PR RSB, 9 ot oons
glucans, keyhole limpet hemocyanin, muramyl dipeptide, bestatin, levamisole,
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 immunoadjuvant,
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

m croorgani sns, tunor tissues, tunor cells, tunor cell ingredients, tunor
antigen proteins, and tunor antigen peptides. [0019] 7 Froma further
aspect, there is provided the aforenentioned i munoadj uvant, which is for
adm nistration into a tunor tissue of a mammal including human denatured
by a physical neans to induce an antitunor imrune response. According to a

preferred enbodilmenta firtHehbspeet) YR iOPovIdB@ R IE: AfSrelcAVibHaTintHnoadjuvant
af orenmenti oned . i pmmunoadj uvant, wherein the@gﬁy3|cal means consists of one
n

kind or tWichis b r&midiFimdiosrinpeaiignc disses pomal nsluftingumensi sting of
m crowave dohbadkahi LAdi [ cryoabl ation, el ectrotone
heat i ng, hgt ma%€F&?%F%%%ﬁ%%%Lé%%%ﬁg%%nﬁﬁkg%%ﬁgHPEQX oftzation, radiation
exposure, |aser ‘seamingtoadirafeied eahddiseni of thisnupition) theré B020Vidéd i a sti l |

further aspect, t.here is provided the, aforenmentioned inmungadjuvant, which
is for adfifiSfP ?‘?@&ﬂ%‘“@aﬁ’&% W&‘ﬁﬁ%herfglyﬁﬁﬁ]afﬁe%’fstcéwstéﬁf Srnknd 9r ni xed

W th i MUneeeNReLeRindS 8f headelRtMIR R 1RYSL R Lol MY RE o é@%si@rafdm-ohhe
i ving body of the mammal. According to a preferred enbodi nent o this

i nvent i on 1agisBeeudnsy phlatiprl styoahiationf dectrotorné bersihel hvtumaadjnjactint, aledhel ei n

t he i mMmunog; t cell s ists of one Kkind.or .t or .nor.e Ki nds _of
cells selg§ge§ %?@%?@%@°%H§§%§%8ﬁéP%PF%éw%%%ﬁBHA?F?%@Q%aP?g?HCﬁEE%’Bﬂages,
B | ynphocy@®®] T | ynphocytes, natural killer cells, natural killer T cells
and hematopoietic stemcells. [0021] There is further provided a vaccine
cont ai ni ng the AfGP&rEiFEhetesreshthrsatnrodded thepfensmantivagdn. According to

pref err ed ; @p@didiBRME, Vhich ki B LAMERLEAn LNELEMAE i&ﬁ@ﬁ@ﬁ%&{? %ger

af orenment i oned vaccine, wherein the antigen consists of one or two or
mor'e ki nd§xtepfallimixgé mithsioinotosempatem dehle tgindupe € eyssésicimgrmt réspogse

Act i nonyc s L viruses, phages, rickettsias, protozoans, and
ingredienﬁiaﬁ?n?%%%%yﬁ?gFﬁg?ﬁgﬁﬁsnB, and which is for use in prophylactic

and/ or ther apeutic@rdihgad FPrife:@9éd EbodImeat HAUS AV GRS Sthe W pbhiBded the
aforenentigned vacci ne, wherein the antigen consists of one kind or two or

more ki nd&THROHHPEG SRE VSRR ThaRin the igrowscamrsdcPigeoasistanfere
tissues, kiha tRELL frord ERE oERYL selected from the group consisting of dendritic cells,

macrophages, B lymphocytes, T lymphocytes, natural killer cells, natural killer T cells
and hematopoietic stem cells.
[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 ngredi ents, tunor antigen proteins, and tunor antigen peptides, and which
is for use in prophylactic and/or therapeutic treatnent of a tunor. [0022]
Further, by using, for exanple, a foreign protein as the antigen,
antibodies directed to the antigen can be efficiently produced in a mammal
ot her than human 8 with the aforenentioned i nmunoadjuvant. Therefore, an
ant i body- produci ng ani mal and an anti body- produci ng cell or antibody gene

derived f roihtheaiindodyednttucadfivasi MRbrane, 4 AiadpRkhe Rissent
i nvention. [0023] The present invention further provides a tunor vaccine

conpri si n@dms atfhedereadurisged! pmaniihodu geneaderived fromdire mingtbpdst roduding o a
tumor tissye.of . a RIS tﬁlgﬁke%ghtnﬁvg&%an denatured by a physical neans to
i nduce an antitumor i mrune esponse; & fumor vacci ne conprising the

af orement if6e@&l i nmunoadj uvant for adninistration to a manmmal including

human after externally m xed wifh_ imunoconpetent cells to induce an
antitunor i m"run?@é’éﬁ%ﬁ%’é’v??fl‘t’ﬁi‘rﬁ}ﬁe%PPF@{@%&)F“@P” Vi PAMREFINESAY a t unor

vacci ne CoikhShilthdd 1605 ERPY RS hHINARATHU AN Usen A MABLLAL I ON L0

a mammal including human after externally m xed wt i mmunoconpetent cells

and an antiigafing duinagierataredipit 4 physial mrrnn® indsEomsertitnmot fremuingi ng body

of the ma | . .[.0024] Fraom still. furfiher aspects,.the present_.invention
provi des %Pﬁ% 1 g’]?r Vit 85?%8“3“15)9%? %{%ecgnglpnﬁlr?ﬂﬁ%n?l&ﬂ 4 V,a"\%lvﬁolrch conpri ses
the step eiinddigiratisi tead magnidencladiog BaRahiagRe Skt FARReaEUWaRAt t0 a manmal

i ncludi ng human; a method faor inducing an antitunor innune_[esgonse, whi ch
conpri ses "PHENtERPeht gelmiodrivrg 2g antithmer Ipauneresponse i Helivipg eedyiing
human by gpPRYSHEAl a B2AR@ W ed; ST PR FAL hB b 37 '

i mMunoadj uvant i nt oat he tunor ct?fgbt?le; anéc]“% af%l{nﬁgtag grlﬁmg& uglﬁﬁghgﬂﬁgst em c
i ne regpomsistraiidn orr wemprdl seudihghsep abkbr exrtredlnabikgd witkhi ng t he

af or ement iin?rrh%gl iom@o%d'l lva t anc{. iem"guno 0 gt ent., cells a beef or egand and
adni ni st efTAg £he St ﬁ% &}nﬁta&l HH85H ﬂ&‘ﬁ‘&gg 8t é\ WA TEFRIA* Y human.
Brief Desélid ptihgBodf ofthemb¥anding [ 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 a 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. 1] Fig. 1 shows the antigen-presenting cell-stinulating effect of the
i munoadj uvant of the present invention in which tw 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 wused as the carrier, and a BCG
bacteriumextract was carried as an inmmnostinulating substance. TuMP

whi ch car rxﬁl‘éfbggﬁgk%rhs%%& I vatd Qagprecipitate 9 mcroparticles as a carrier

was used. rrying out the Invention [00261 The neani ngs of
t he t er ns Beselloilafor Klasrydpewitfthehtvientiorar e as fol |l ows. The "inmmunosti nmul ati ng
substancemi% a substance which internally induces and/or enhances a
certain i ;,- response in a mammal including hunman when administered to

the mammal, andThe $AHASIADGLHAEGH: ﬁé’éﬁ@ﬁﬂﬁs@ f%m@zmammvscertal n kind
of acti vat| on in ant| gen-presenting cel a mammal i ncl udi ng hunman when

external | y addedhedimhenastipjudati eﬁaeip&é' is aﬁu%ﬁ’mcgevhwh mérmaily dnedsuded i n
the i mr_ugg@to% i%a% LD ce%ya%%ﬁﬁ&%%e%%g %(an% 1082 sz%gaﬁ'x?xﬁaﬁw?lg”a' n

i mmunost i nul' a ROSt | aln nce carrrer” is a
subst ance aﬂminimwdyﬂo fhe iaenm#Af aademevlistonre dzhxdmuﬂ@&b Iaﬁﬂlﬁoﬁbﬂﬁbglcsw) sdrédifie.
Al t hough ﬁimedal nmmunost i mul ating substance, carri er per _se_has nq

i nMunost i tlirhlvaionis AuBEe B e SaeH e Ak rargwnl “il‘ilr‘h‘%}ﬁﬁéflfnﬁi‘ﬂl"‘gﬁnng action

in many Cag@snalR hddBanty@s bin! %bfb@or’é%&ﬁ@éﬁ 16815 d BE1uAEd in § MY Sonetimes
have an i mmunosti nul ating action. [00271 The "two or nore kinds of

di f f er ent immvnsgtnilatihgsilntewalss s ce thasntigmdtas aaettagymonymestinhds teed
i ncl ude two.or nore ki nds of imunostinmul ati ng substance carriers
consi st ng oc% di fferent chem cal substances or different conpositions, as

vel'l as i muno$hé Mdmdnosgmslthfieanbetatay durfs i€ QeshSinddotfariyies Sane
chem cal substance or conposition but havi ng di fferent physicochem cal
proper t i edloreBentigpadreunesignylating sukstansnpolheuelride tomyrreimgating sane

i ngr edi entg, pitce eyl fpfexefeems At @S R it ind LELEE EQ§§n Qf’cperp@ ysed as the

two kinds of imunostinulating substance carriers. m croparticles
consi st i ngnolinedtengatieg etiem ioaharyulastsane anmmno@npdstmg embsamte chenerpgr
di fferent eoh\é?'sgn‘%&ﬁ‘ﬁe”é ﬁave Br.o Ig&édsgmu?ampg | 1'0%' e surfaces and the like also
fall
[0027]
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 substanece 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 "immunocadjuvant" 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. urther, 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
i munostimul ating action per se may be called as i munoadj uvant, an

| Munoad) yaRk,ok i REGE Ahn LS RCIEANSY Biso BOBRIA i ARAbadiiGaRA ther and a
certain inmunostimul at'ng substance. Further, an 10 I mminosti nul ating
subst ance ipernsedjreyntalf sie fresenhidvedtias meanyoreddpdinatwo, or Tee kindnefoadj uvant
of the present invention neans one kind or,two or nore, kinds of

i munost | MEFETACRERE GHLE SRhaERP e fo Tied SSRAsaTRE a1 oy k6 “BI*S¥br e ki nds of

i munost i fdhatnBSma1ARSE: 306Ra KRk @h S, and e IMGuhsAmRRadbdtuaiillcmoREtd @l | y
includes a conbination of an inmmunostinul ating substance carrier and an

i munost i wembinatign obubistmwesstinfubghg] subs@npaeryrienad AR mBRostmfieg e nt

i nventi Onsiuéstgrrl]c%r acterized in that it conprises one kind or two or nore
ki nds of immuinosti mul ati ng substances carried separately by two or nore
ki nds of dodsgérent m croparticle i munostinulating substance carriers,
wherein at | east _one of the m ct(‘%parti cle i m,run,os%i nul at |41gb ngstance
carriers consi st FPIERGHBYGAAT DeIBEPhHYEN TN chHactiet Tbihitst s of
preci pi t at&8pAkes®ns RidHd8wh P bRk LARE oA mHEARALYSAGHENRb AR AR DY
coacervation. The immunoadjuvant of the present invention conprises a
conbi nat i eepaghtelsal)y e orimare finvisof diffeserdmuieropmiticlep)nprecstipivlatings of a

sol uble protein and.a nucopol ysacchari forne s ion as the
s LA e B R R S

di f'f er ent suetanRShimatk adrsifs SulbShanaek sab@atal findcthebyheaohsiak of he

m croparticle inmnostinulating substanc carri%r%aof (ba) and #bg One ki nd
of i mun8&Cininter dagobiraratrbaanh o cehgride JmeH BRGPRCCRYATEL: of

subst ancegy, a8y mAbsQuRf Ut prEQht BXRAR S conk i€ 8lcbMbin8f6h oPla) b€

m croparticle i munostinulating substance carriers of (a) and (b).

ment i oned imwgardc sebystame ppd da Ehecimititel dffasrobrble Riotedn efd ainmrpapdstdcehAriie ng
substanceg, or..each of .the microparti.cle inunost. j nce
carri ors. TR Htre PRy BEP R Harkti Smp b M 2 e BRTLRTC
subst anceandthesanad o\ ffdre nOiMem f ostiRel 06 6d adarahca e capried dgteanibithieng

subst ance _carriers of (az and (b)_ nentioned ab?a\ggng‘%% carry, two different

ki nds of microparticle immunostimulating substance carriers of ne kind 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.
[0029]

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. [0029] 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
of a m Xt igoft ﬂHy@fc%@frﬁda@Ff‘opbfﬂ&mﬁ&ﬂ Bhpld, BIRURSTARERoGRTIEET S
conprising the same chem cal Substance or conposition but having 11

di f f er ent ipmpebsihlating alibghrop eatriersf (Fohidxanpbie of psecipiietesbowexture of

9P o EBSRSIHL ReRARE BRESRRL M ofhe ERhelhhy corol ot ©

conbi nat i @iffe@énttrBoSeMTRe IMPEREE M Helisedll fAl0raMMivalRhE B Mové he | ngredients
may be used. Alternatively, as the above mcroparticle immnostinulating
subst ance Maeepagiclegmunostimuitingsnbpience @rrianof Wishigamreistitigbance, a

m xture of. m.ar ' S ISt .. ' i.C: t ance but
i ng. i PP ELe ARl SEmERnY Tl G il Ao TRy R BURE' 0
used. Al t buhsfidnce hat having ddidyant phisiodchehéeappepenties ofventieenrfocspnases a
conbi nation of the inmmunostinul ati ng substance carriers of (a) and (b)

ment i oned®*%hove each carrying the inmunostimulating substance, it may

further contai hAﬁﬁou%mmrﬂﬁ%{ﬁ@hﬁ;@biﬂ%f%@@aﬁ_@n@ﬁaﬁ Bdmpfi@desGarryi ng any
i mmunost i nmul ati ng substance. In such a case, it is desirable to choose an

i munost i pambkinptien ofifbe iramusotimylping akhstdnce seyriesaof{akanhb) mentieradi mul at i ng
action as i iyl .at i i . the
innunoadjﬁ%gﬁfao¥ {ﬁ%ﬁ%gggeﬁ%ﬁgﬁégﬁ%%gﬁﬁﬁggﬁﬁé%ﬁﬁg%y%%ﬂ§%¥§¥%ﬁ?ih

i nmrunost i uhahésigneatisg sariceametacar hbechrbyn@any mdnostimmibtdtg ndssubst ance
carrier. B£00 01 In . a preferred_enbodi nent, as Hhe conbj nation of t ki nds
of i munb5TIHA Bl deHEt R Erchogse 4 reirun oI abing IR E AR L HEE ]

phosphat ephayimg a8 imh&RsRaBemy eaaPh StHYnERldosimARdingRLbRERG RAkkal es of a
soluble protein and a nucopol ysaccharide fornmed by coacervation are

i ncl uded. Marecvew gite imhnwnosdnwihi of the mrsdnivarentignl hahérthep ceritaggii n det ai |

velout L0 RITMAORhIEIIL 1% ALESERS oo MNSEAL G AR Ptk tido 1
phosphat e[ohadli ng a si ze phagocyti zable by cells, and (b)
In a preferred embodiment, as the combination of two kinds of

immunostimulating substance carriers, (a) microparticle calcium 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 calcium 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 naybe arbitrarily chosen. A
third ingredient maybe m xed in the immnoadjuvant of the aforenentioned
enbodi nent. As the third ingredient, besides an antigen, an

i mmunosti mul ating substance different fromthe carried inmunostimulating

subst ance S@B&ah&easlthkﬁnﬂa@ﬁoéaﬁnmﬁg satR€RP LG8 HFBNe %r&ﬁéﬂt' &Cbr (BYind sol i d
carrier, and as the carrier, %orerrentl oned mcroparticle

i munost i rﬂtﬂtatthﬁgt§m@§t==am@ébﬁar0ﬁrle¢l of (a) or (b) mentioned above may be
used. The (?Eﬁ:lmnoadj uvant of the present invention nmay contain the sane
i mrunost i rléu ing 12 substance as the inmunostimnul ati ng substance carri ed

by the ingredi emhe@aproparticls of aldumSilatehdth Bhvibg aiste Dhhgstizdiebpyelia
carrier. [0031] The m croparticles of calcium phos hat e havi_n ag a size
phagocyt i Z&bPePERpaEes) hysus%gafPrt%alﬁP@pﬁ}eéHeﬁB?d descrbe T“o}apéﬁ%%‘ﬁﬁ entt he met hod

descri bed i gat ]J&g@% :
2005- 1263?%%}(%%9%%%15%%%% O R0} cdﬂzg?%’ém Q‘Sﬁg‘g%te 5%?”&?&%“ s of

mi cr opar t ipbbephetd, enpkindkobpiatrertda chieiwsplhspFaoe cex haphel. Fohesendt ai ned

chown Lo RS et et nendre-oi VRIS B el oY e B

phosphat e khawh B@thode SitiAed RHAG @Y hhd adlbRindmBsRIph SidIBYalA8 mUSREphAE hhViage
prepared from a phosphoric acid solution and a calciumsolution may al so

be used. RO awﬁlﬁéﬂe by rdlsanaybhearstdpriiposseenaspd Bemryplasplieoadid i ng
cal ci um prﬁaﬁaﬁgggd Q0,10 éo‘?@t?&rfﬁxﬁlrﬁs@%@%s&%t erials to formcoatings of
a

cal.ci um phosphate on t aces o ase materials nmay al so be used.
Such enbodiosdht al so faI s within the scope of the m croparticle cal cium

phosphate. The ase I teri re not, rticularl ted as they
Do i o opar 1 cF B Ra I RS HY Aege RS rL Seaonl e A phgdthas il o

col | agen afcidpiiitRlcWéSe Ra®d:@i1Htd HAlcbisioNcaciiRUIHBd ht8 8h GRe Qlrfbosdr oi tin
sulfate which is a water-soluble sgqgar chai n pol yner can be coprecipitated

with | ow é}F@y}%ﬁSamﬁ‘itﬁéﬂS aparaliode used hSyshoambsdinesint plseifalls withial Wi seArRAr oxi de
SUspensi 0 % %a&"ﬂ&& QQPJHI;{:%}?O% g%te S oi‘ﬁ'é hakd nﬁa?el%lg B?J Eotebal tl?ularly llmzted

col | agen/ tin su I'te conp € Co crystal s of
nanonet er scs]ong af Rivganre SniﬁopaxéicleaIhaym@lamm;dfalgadymable By (:ails) Fppe2843e,2847,
2001). ?”d B R SR 3 2 % DB al 20138 IS OSSR S

is a water-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 calcium 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 part of phosphoric acid may be
replaced with other atoms or atomic groups. Specific examples of such calcium
phosphate include, for example, apatite (Ca10(PO4s(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 caleium
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base materials for the preparation of the mcroparticle cal cium phosphate
are not limted to these exanples. [0033] 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 i t 2),
calciumd ?8 entf%av%f)lgli?}%l %ﬁg?ai l(gr%a |%§@ﬂ£%ﬁ8ﬁéé & Qg?%%g su %E%‘igt_%t e a part
of Ca, apé@adiﬁ(ﬂ@u)wﬂﬁzﬂi tgichfeatnephopdateSChgPODL E‘lcaicpanmhoéphptﬂjistpﬂaﬂe i ons,

anor phous cal ci um phosphat e, r phpys .cal cj.um 13 phos te.in which netal

i ons subs®eianss éPvﬁﬁﬁpégcgggtg%ga@ﬁ p 8@$ﬁ§ﬁ@cnﬂgﬁg gﬁ Baokp0)
trlca|CIu@hﬁﬂgﬁgmﬁg@e§£ﬁ§@ECﬂ)2) trical cium phosphate in mhlch metal ions
substitute a part of Ca, and the |ike, However, cal cium phosphate is not
linited t&03Hese exanpl es. [0034] Preferably, calcium phosphate nay be
o e O ALy 0GR C T PO LS RIS Rl bl PY vt Nt

of carbonate groups carpboni'c cont'dining cal ci um

phosphat ephssphate doaipirisiigl Btol 19 hymvéighl ofalfbofmz}é denmr§Os?of Tapdwfdhée de,
anhydrous salt, and ydrated salt, and nmay be a cr¥stalllne or

subst ance%1bRBisarid containiae ealpighh hospkaty l%wtpar%% s RPERd 'gibﬁ%w
i ncl ude camﬁ{ydﬁd@can@ly&&% @am'e&q @B?&tle& Salt, GREIRY K A& ERERRAI Ni g
anor phous cal ¢i um phospha and 't | i'ke. The “seat occupled by the
car boni c amnodﬁ@n@atpbat@cnotExqgwle pﬁtheaclarlqpnkq atid-@diaiang cn’@wmehosfpdmteexarrpl e,
t he phospha S|te or droxyl gro site SO-ca atite
Site or Sl Regofiast dmtdiing Soplif FaliPnie rdshRRib Pef Mo PRERRRC) Lo
ni ¢ropart bEdphaR| £hdifReikes PTRE abavdup@ddy@Eaé Baibhia beid o @fno& 3 or

hi gher, contalnlnq 3 to 6% by weight of carbognate groups C032', and. having

a degree btrticglaylilianitedappy ) mﬁyrbeaﬁl XK BIselbe PBASRIBE AT ot RidE oA SXouR sifer ay
not | over .t Han.2,fe0f&ea pa(t)% &Iﬁrkacgaa%r&%d a8d PY aRREH AR&R.Qf broad

peaks having centers at ues of 26, 32 and 34 and appearance of a
shoul der &atniples iklude lrnlcmﬂaxlclwfcamn@fnoﬁﬂl,ata]n’ﬂ:lflmgm ChiRymelar triamofal . degr ee of

tall def.i ned f . peak | d t
O Rk e B, e e Ol Bk Bt B A S e PO ©

i ndexes Ofry2thllirARMinldh?XRD spectrum obtained with a CuK e ray, not lower than a degree

phous

of erystallinity 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.

[0035]

The size of the microparticles allowing phagocytosis thereof by cells is
generally preferably 10 x m or smaller, most preferably 1 u m or smaller, in terms of
the maximum diameter. Although human cells per se generally have a size of about
20 um in 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 g in or smaller, nost preferably 1 g in
or smaller, in terns of the maxi mum di aneter. Although human cells per se
generally have a size of about 20 g in in dianeter in the case of a
spherical shape, adhering cells or gigantically grown cells wthout
division for a long period of tine nmay have a major axis exceeding 100 g

in. Macr ophagestiaalt PPcalshk Ghe RNAGAGYIH WGa Gt Jubblavicd Byl ANAEAENAT ze
mcroparticles of 20 g in or larger in dianmeter. Therefore, the size

phagocyt i 215@11‘51069111“@@1“85?‘1?%3%@8ﬁ&?fthdcflhle’éﬁonythleWﬁtb‘éhdes[”()]@%’@}l iag ex4eplget hod
for using JM B%Eén%‘?}e%h%' @%BP&%@H%RS@%)"NQ%@? %bé%s cjaﬁ Rhggpcyti zabl e

by cells as t e | nmunos st'ance “and
i nmunost i rﬂdmnghsmbﬁmaﬁmmtbmlmlrtbltbﬂ xﬁdnmcbom,mdntgeamhpﬂo@hsmrl bed in,

for exanple, Japanese Pat t Une am ned, Publi cati on
2005. 1263354 EHA b GoTaPas i P ok 1 SR 4S8 Vmﬂfﬂé%ﬂtba‘ﬁatnﬁ?ss

met hod.  Annng i€@lsd dpaiBhesphateea é@itaﬁ‘g[e' Al190 npd bR Mé@ahdeh%r Ladepmawder is
used as an adsorbent for various substances, 'since it has a specific

surface ardditas If ﬁrcgeﬂé@eti@@tdﬁ'ﬁg)xyawdlthﬁse sepp@arlcen seuys @f ptha@mmaéﬁywﬂl ty. It
I S C0nS| d?é;redretshr?ﬁ h O%}%IOB%t IetSe'LlS{ N ned L%?e se eglcamseg VellSaI'ISI rl ase mat er I al
for preparlﬂb B éﬁ%or o1 type SUSTEl Ned-F 8 ease e anent %y usi ng

vari ous e@mpmnmsanda@@ugg@s@ug@Hs&@ﬁhsta@ndaa;\é@aswpﬁo@emdccroedhﬁ@s(et}pr oper ty
according t9 the diffusion nodel based on. ad orptlon and, desorpti
(Bur gos, Atfusiongpodgl basedjogpdsappign and deszgotmﬁés Byreog. Skn gt aho%lzylatqr%? 2

addi tion, obtyd 851600 doaaf ¢aLGAY 9@%8191&%%&9&%@1% ;Jh%\sha% Yadnaldhbpe
apatlte and anor phous’ cal ci um phosphate can serve as a safe base materi al

of ‘a sust ahmedlineisddeanddinoahent cotiva pPlysiade Q@l wavd §s astle besebm@ﬂe@gi cal
subst ance P U otein ter a Ssubst ance

S A QB § g AR RS P ioane B d BTG R il BoloBlef bR SRR S E S

used as th@ptdféﬁkiﬁl,c?s‘sﬂdem‘hlé Alatddfh] iSdshARCLsRfanc€n a [ Thdype of the
|nnunost|Rﬂlat|ng substance to be carried by the mcroparticle calcium
phosphat e MHgiePagicle %P%Sé%ﬁ&tj&%ﬁ?@f%ﬂeécmalé@b? usqdgasige mpanpRimalatipe
limted.,  SldgsRydigxyapatite fine powder has superior adsorption ability
as nmentioned above, various substances can be used as the

i munost i 938t i ng 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, £ -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 alcohol
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 mcroorganisms, trehal ose 6, 6’ di nycol at e,

LPS, ot Pt DL BRI SOLLERS o 62t oAU Bk AR aRARGYADI 1.

mur anyl di pepti estatin evam so cyt oki I nes

factors, londediorthereesamfst he sol ubl e i ngredients derived from
mcroorgar’tb@ﬁ for exanple, one kind or two or nore kinds of extracts
selected f the group consisting of alcohol extracts, acetone extract,

pyridi ne extractsstheBfokiats, \éﬁérﬁéklﬁé%t Ee"%ﬁtg@ov@ﬁ‘h fmtefsoa)waw@ms s@gh be used.
The inducers of cytokines, chenokines, cells growth factors, and hornones

i ncl ude baubeaies wiich pan stimdulbtecandigenipresehting é@i@mp@cytmmvmducftlm 15

i nmunost i ubst.an t rr yhosnh )
m cropart :{}é‘%%éhg%yﬁo?sed £ %m@ %)mcf%esfggg}%}ynppggg.ge&'{ég%gglﬂggﬁ%lﬁg cyt oki nes,
chenoki neSnteﬁiéi*dnSy glomidukhecliog Se.g.ATld 11idr Zyohes IL-anif -7 §Dtﬂ51t Hptg, likisch can

stimul ate antl presentl n cells to induce ¢ tokl ne Sg}g n thereof
may be usé %@?tHE‘F B8 fgcfpes P& & %ﬁ%r‘@’i Gt%rferon- /3 ,

interfer OQRMerﬁﬂtg%E%%E@? (lf({}F)S }ibl(o%iagt growkh %actdr%(li’GFé) ls. 3, FoF-2 rdike,7,

IL-11, ¢.), colony stinulating factors (CSF) (
G CSF, G\/IFW7 eth) G8Fulét, wiman &fpwdehcrrmong,rsmdltthe liket or (EGF), fibroblast
grovvthfaﬁpg’ﬁ(FG:s) (e.g., FG--1, FGF2, FG--7 etc.), insulin, human
growt h ho r? and the like. [00391 The nethod for extracting soI ubl e

i ngredi ents der THe ehet K sAforb & Q0ihg blubI¥En g feAtsaderivt @ BOICm E0borgntisiand/ or hot
wat er used _ in the step of preparing the soluble ingredients is not
par ti cul afi§h a1 oreepig solsent and{on bt Wikt shivifie seProhBER2ERE thaplvhly be used.

For - examph,gredibnis$s RSt :‘J gi‘['aéﬁéﬁy ki 1&%He£}ﬁirxﬁ?t%d§%£ﬁ Rﬁ&w#?yo ﬂl‘x%lsé“&ﬂém&? be AS

the mcroorganisns u e In the step of preparing soluble ingredients
ori gi nati mged. nForriammﬂe,gamrs‘ak;abﬂ@to rexpaTplag exbactrising éthagil, Aethienonycet es

d the Ik b t b f er abl d. Exanpl
of more pFATERaRRRARRTT I e 55 PR BB i Ry B PR Rbse

bacteri a Fyobg@apsed, fof Exdii®le WactBIaC il s tiBbmycetes and the like can be
exemplified. 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 pseudodiphtheriticum; Corynebacterium equs Corynebacterium
bovis, Corynebacterium parvum; Corynebacterium paurometabolum: Corynebacterium
pyogenes; Corynebacterium enzymicum; Corynebacterium hoagil, Corynebacterium
striatum; Corynebacterium murisepticum; Corynebacterium nephridis
Corynebacterium phocae; Corynebacterium vaginalis; Microbacterium flavuns
Corynebacterium fascians, Corynebacterium rathays, Corynebacterium agropyrs
Corynebacterium tritict, Corynebacterium iranicum; Corynebacterium sepedonicuns
Corynebacterium beticola; Corynebacterium ilicis; Corynebacterium humiferum,
Corynebacterium humull, Corynebacterium hypertrophicans, Corynebacterium

acetoacidophilum; Corynebacterium acetophiluny, Corynebacterium aurantiacuny
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t hese bacteria may be used in conbination. [00401 Cozynebactezi um

di pht heri ae; Cozynebact eri unpseudot ubercul osis; Corynebacterium xerosis;
Corynebact eri um renal e; Cozynebacterium kut scheri, Cozynebactezium
pseudodi pht hezi ti cum Corynebacterium egui, Cozynebacterium bovis;
Cozynebact eri um parvum Cozynebact ezi um paur onet abol umi, Cozynebact ezi um
pyogenes; Cozynebacterium enzym cunm Cozynebacteri um hoagii,

Cozynebact gf,i,m cge%i{ng M e CRYRERBELG R LI ZL SRS (oMo bRz REPAct ezi um

nephzi dh Corynebact eri um phocae; Cozynebacterium vagi'nalis; M crobactezium
flavum  Ceaymdpatelzium Cagedbaneiu@ofarnehficicar | Gy zamhayivm glutamicun;

Corynebact eri uzn ropyn Corynebacteriu ritici,, Cozynebactezi um
AR T R L ol el et L b s
Cozynebact @iz Wir)hbh Ster/ER Y RRRACoBF 1)l 505 (8 A48Tk nu SO Y HOERCESRIUM hunuh;

Cozynebact ezi um hypertrophi cans; Cozynebactezi um acetoaci dophilum

Cor ynebac t28¢/pepsrae dtosptabRelari nBoryacetdnst €etvaehasiez it nabilin 16 Cor ynbact eri um
cal | unae; ri AT ilLis: . j ormist

et hanol am COBH T Ay e G PP R R Sone R ARG B L Wbt

gl ut am cumMrtaroGastynehplbiced ichirabaeee tlhsscedso A yihediaetee pitramshyathadashoc| ast uss

Corynebacterium Liliuym rynebact eri ym | uteu Cozynebacterium .

medi ol anurff* Mﬁ@?@?ff{?ﬁéveﬁﬁﬂ&s@éa%a@efcﬁﬁ%%ﬂé 8 Cﬁiicﬂéfedf’des;
Cor ynebact g4k Pk abiohk Miks A YNRRBGLELD MR ARERIYE er (0ZNREDAEABEI (MR
sanguinis; Arthrobacterglobifor-ms, Arthrobacter sinplex; Arthrobacter

t umescens pofict rngigeisedridrabaeias confptintushasbrabacter piceliRpraEs

AL obaCk gL L By e e e e AL DL BDACK S duodeaadl i AL ALOBAS Bl JulbE US
Ar tthr obacter nari nus; rERFOBACT SF VA b I'S; Arthrobacter visCosuss
Ar t'hr obactmevibpabyah Healit BAaShachirihn dbalgtierm cRpsibatalius, brunneuns

Art hrobac;tdﬁer nj coti novorus; ~ Brevibacteriumlinens; Breyibacterium

acet yl i curieBPeRPBaR Y HEnPETRATt SR BscumpPrayTig serEm Bz

Brevi bact &gkt deb Do Wil i BrSYi DALY 1l bl MRS WFev b BHEM I PAGL BT b

ful vum Brevibacterium fuscum Brevibacterium helvolunm Brevibacterium
i ot um  Birewibbdtetienistationss Brophaturnm Bragssi Besvtieciouinns gencssals um

Brevi bacteyiumstationis: Brevibacteriumnarl]s. Brevi. erjuminperials;
B ovi bact iRy Hlefeod EoPu AR L A B PR T or um

m nut i f er whiaynBeeki BaciirbicwmnOuad /&, BoroYibasheedunaitegnBaibetaium

Brevi bacteri um_ ammoni a genes; Brevi bacterium sul fureu Brevi bacteri um

pr ot ophor ﬁp:é:@a,nfagenes; Brevibacterium sulfureum; Brevibacterium protophormiae;
Brevibacterium saperdae; Brevibacterium flavum;, Brevibacterium immariophilum;
Brevibactertum lactofermentum Brevibacterium roseumn Brevibacterium
saccharolyticum;, Brevibacterium divaricatum; Brevibacterium leucinophagum;
Brevibacterium liguefaciens; Brevibacterium pentoso-alanicum: Brevibacterium
pentoso-aminoacidicum; Brevibacterium Iyticunt, Brevibacterium albidum;
Brevibacterium citreumy, Brevibacterium Iuteunt, Brevibacterium testaceum;
Brevibacterium pusillum;, Brevibacterium alanicum; Brevibacterium aminogenes;
Brevibacterium chromogenes; Brevibacterium frigoritolerans, Brevibacterium
halotolerans, Brevibacterium fermentans, Brevibacterium oxydans, Microbacterium
lactieuns Microbacterium liquefaciens; Microbacterium flavum; Microbacterium
thermosphactum; Cellulomonas flavigena; Cellulomonas acidula: Cellulomonas
aurogena; Cellulomonas galba;, Cellulomonas pusillia; Kurthia zopfii; Kurthia variabilis
Kurthia bessonis, Propionibacterium freudenreichis, Propionibacterium thoenis
Propionibacterium acidi-propionicsy Propionibacterium jensenis Propionibacterium

avidum; Propionibacterium acnes; Propionibacterium acnes Type Il Propionibacterium
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Brevi bact eri um saperdae; Brevi bacterium flavum Brevibacterium

i mmari ophilum Brevibacterium | actofernmentum Brevibacteriumrose um

Brevi bacteri um saccharol yticum Brevibacteriumdivaricatum Brevibacterium
| euci nophagum  Brevi bacterium | i quefaciens; Brevibacterium

pent oso-al ani cum Brevi bacteri um pent oso-am noaci di cum Brevi bacterium

| yticum Brevibacterium al bidunm Brevibacteriumcitreun Brevibacterium
lute um BrephOEeher PHpbRssAEEHN granBsa; PRGBSI A4 M

Brevi bacteri um al ani cum Brevi bact eri um am nogenes; Brevi bacterium

chr onpgendSBPRNG BHE aECtoiiEs dueohastesiuantectasy dyicolgsteetdnufimonatiot ol er ans;

Br evi bact efl B HSHITE M Alm s RLE Vi DAGL L WL IXYABNS &, M/GLODACE £1 ] UM .

| acticump M crobacterium M guet aci ens; crobacter um Pavum ¢t obact eri um
t her nos phd@icoiget@éla ulitomprass Flueniagenam elttioduanNeshatdriith aiut@alnda)] ononas

aur ogena; | ] ul onona ba,. | J ul omonaspuysj |l a; Kurthia zopfii, Kurthia
varrabil| é%o%f‘?ﬂﬁﬂyﬁg’?%ﬂﬂ@% A BH %@f@lﬁﬁ@g@&e@ﬁw @%L«Wum
Pr opi oni b@uic8kd iR 88RIdsolve i %@c&gﬁc%ﬁ&%cjﬂ%ﬁcﬁﬂgbﬂt&%zg b Gy

Propi oni bacteriumjensenii, Propionibacterium avidunm Proplonibacterium
acnes; Pr épicobfciratirefiitinmiaen Escobgplerivm @nipihoni Beaobertenm Bérdfmtsophi | um

Propi oni b j S Eycobact eri um f.oedans. , Eucobacteriuym
al act ol yt %%%éc%u%{)%g en(r% i%%oﬁaecg TR SN Rt fo%‘ihftfg%’? mmé%?fg‘ffact erium
rum nant i Epolaetobath et o Se T Budbadeob abiter Eusmbbete@yn,othiiaakact eri um
nitri toge%% Eucpba ter,i_uméi\g(ent ri osunm Eucobacterium nutiforne;

|

Eucobact e aELPrY f”f%a,e" CHBATRER WP RV E@Wﬁe&umw@ i um
t or t UoSUNMY o EbE PARABLEE | 4GBk -bdd 8R4 idas; A%HﬁQzQ%E%:%Hﬂ ﬁ%%%l}es

Eucobacterium tenue', Eucobacteriumfi'ssicatena; Eucobact er Ir'um
cont or t ur gaestuetbdetieariens aisrasia clasimeny cdiweiisact elctinomperthomitzEus obact eri um

endocar di Li g bact eri um hel.m nthol.des; Eucohact eri eydot or t uosum
Eucobact e‘%f’%}r@%}%ggﬁ?géidg% fae CEFUHT% a%@ffﬁﬁmmég‘?‘g’brﬂ’cﬁ‘éﬁ%?ﬁé‘f% gi ae;

Eucobact esdaivacet 80 1Byfidobudter: EhGR K s EBIATBD AT I b re vACBIANOPM R 51120 WHes in;

Acti nonyggs a@gontql yticus; Actingnyces israeliz; Actinonyces naeslundii,
Act i nony cBEdppaeieayia pagidolissiire Sdobra erivunthern mbekiar Sifdakretariuge suis;

ACti NONY CREABI Sorih ASHNbRs: AR5 Rm Bl s Gl ' ;

Bi f dobact eri um eéléol esclerftfs;l Bib%i dobact gz%”%@%?%ﬁ%@%#’%%@%c ‘eri um
breve; BiPiclotienren inatrutlotgultethiBidndah ot Myaobastetico bongeipsiBi t dobact eri um

t _her nophiJ%/}J%baggeLiudog?gttgr i ucm suis; Bi f‘d@)a terium asteroi ds;

Bi f zdobacteriam rndl Ciny g@f@%%%?@ﬂ"ﬁ‘ﬁﬁ Sﬁﬁégf?ﬁf’ﬁ"egmﬁsé@ eri onema

mat r uchot MycotRotelvuae £k QORI NPED2cAYEOIAGESSE WPbARESFlth QB
Myecobacterium simiae; Mycobacterium gastrs, Mycobacterium nonchromogenicum;
Myecobacterium terrae; Mycobacterium triviale; Mycobacterium gordonae
Mycobacterium scrofulaceum; Mycobacterium paraffinicun; Mycobacterium
Intracellulare; Mycobacterium aviuns, Mycobacterium xenops; Mycobacterium ulcerans;
Mycobacterium phlet, Mycobacterium vaccae; Mycobacterium diernhofers
Mycobacterium smegmatis; Mycobacterium thamnopheos; Mycobacterium favescens;
Mycobacterium fortuitum; Mycobacterium peregrinuns Mycobacterium cheloner
Mycobacterium paratuberculosis, Mycobacterium leprae; Mycobacterium
lepraemurium; Frankia alni: Frankia elaeagni, Frankia discariae; Frankia ceanothi
Frankia coriariae; Frankia diyadis Frankia purshiae; Frankia cercocarps, Frankia
brunchorstiy; Frankia casuarinae; Actinoplanes philippinensis; Actinoplanes
armeniacus, Actinoplanes missouriensis, Actinoplanes utahensis; Spirillospora albida;
Streptosporangium roseuns Strep tosporangium vulgare, Streptosporangium

amethystogenes; Streptosporangium pseudovulgare; Streptosporangium
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Mycobact eri um m cron, Mcobacterium bovis; Mycobacterium bovis BCG
Mycobacterium af ri canum Mycobact eri um kansasii Mycobacteri um mari num
Mycobact eri um si m ae; Mycobacterium gastri, Mcobacteri um nonchronogeni cum
Mycobacteriumterrae; M/cobacteriumtriviale; M/cobacterium gordonae;
Mycobact eri um scrof ul aceum Mycobacteri um paraffrni cum Mycobacterium
intracel lul are; Mycobacterium avi um Mcobacteri um xenopi Mcobacterium

ul cerans; nMERRACLST isuE) 499);&gﬂngﬁcz%%io%}nygzz-yﬁss%ﬁéngwls%%ﬁ%él&wﬂ

diern' bofere, Mcobacterium snegmatis; Mycobacteriumthamopheos;

My cobact er $iuentbirayemdensgibunispés ssperngint obidunt StnerMgeobagiuer i um

per egrinuny, bacterium chel oner, cobact ezi uzn par at uper cul osi s;

W cobact e IRATER AR BACL e (| AR RER e P AHRr SO Fr anki a
el aeagni , Hspnkide/th %8k 1a 0] mintarca cERPNRINa; Anfpudiickdn LOssAr | ae;, Frankia
diyadis; Frankia p urshiae; Frankia cercocazpt Frankia brunchorstii
Franki a caSBaraidk digtatmdplimnks pierass fiémsiia anmets ASpIomme P&t neni acus;
act! NOPl NS SROMPIERR higeroth VORDLADESs HADBRD LS ok ISR BoR] DI da;
St rept osporangi um roseum Strept ospor angi um vulgare; Streptosporangi um
anet hyst ogeses Pa8ioepiresgemangnuiiaques dboydlsgamegiust t/ephodpoeangi um 18
nondi ast atjcum, Styeptosporangi um | ongi spor,um Streptospor angj e

VT dogr | S d B GRarR TR AT BO oeeP S WO R AP o e

St r ept 0S PR URV 2 Mink; | Hcakdd BhasiHeh SRt NSROTARSIe M S Woksbthia transvalensis,

Anor phosphgr angi um auranticolor,' Anmpullariella regularis; Anpullariella
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favea; Microellobosporia grisea; Micromonospora chaleea; Micromonospora
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Streptonyces banbergiensis; Streptomyces pzasi nopil osus; Streptomyces
horton; Streptonycesrectiviolaceus Streptonyceslilaci noful vus;
Strept onycesmauvecol or; Streptonyces viol ans; Streptomnmyces vi ol ascens;
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Microbis ps?errtaim 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 proteins

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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t her nodi astatica; M crobi spora thernorosea; M cropol yspora brevicatena;

M cr opol yspora angi ospora; M cropol yspora caesia; M cropol yspora faeni"”

M cropol yspora rectivirgula; Mcropolyspora rubrobrunea; M cropol yspora
thernovirida;, and M cropol yspora viridinigla. (0041] The mcroparticle

cal ci um phosphate having a size phagocytizable by cells my carry an
antigen together with or apart fromthe i munosti nul ati ng substance. Types

of the antwpdit pisesh, fErheaueh a@uh@@@eop@maman@@ra&lac{m)@@byaslﬂhm ted so long
as they can be carrl ed bgﬁthe mcro]gkétl cl e cal ci um phosphate are used.
For exanpl'BmBRsiinalatingsybstanesunfescringd rfatail inadapensss Rasert Nma 492 §R Ly

sol ubl e, i e

Publ i cati %%H(tﬁ%%%\ d 1?910%%%@%%2@%@ @],9 tﬂﬂ%ﬁﬁetﬁ@%%&%ﬂ%ﬁ%ﬁ%%ﬁ ? ance can
al so be carameld. a¥he brenlanaﬁicgmfthansdlinlde smtan amﬁrthemws;)dlﬁabcmasla@hsfm t he

af orenent i.on red ents deriv rom m croQrgani sns

antigen prft gﬁi%atﬂ% ’é’n‘é RN gE Y g‘ﬁ %W‘BF“?F&%“ lpfing Fanc%!%?li gens
sel ect ed fefczﬂﬁb!eh&lﬂﬂ@gﬁbtéiﬁé‘ 8dr3hinBgirOfubEMAGh maAWe (RAVLRL AS0r ab;?s&i% gfia,
viruses, phages, rickettsias, protozoans, ingredients of these

M cr oor gafiPlshls Prpteipeaarrared from tubmtlblzbmsnethmell kn@gmesthoswmﬂeddel l's,
turmor cel by %&Q 5%?5@:{;‘%@ usdd T, &Hggc?lﬁégsr %’&%E‘o%ed% re tléj%‘ééas%m(ggfﬂaﬁfp“ des,

but not |im hése éxa
m cropar t it meptle:mdmbbeé bﬁsihymgomeipwatelsame fokmad b§®bzu:bh@.tlpﬁ of en and a

mucopol ysacchari d escri detail, for exanp in US.  Patent No.
5, 759, 582 1N&Lf e‘Eth at“ﬁ&g@W? lFléto(H?ﬁngﬁénaStt he topmatian P&t’hspé‘*ﬁa}l@t%éhe

af or ement ir%@@(ﬁeﬁr(ﬁg'lspintc&fp%ﬁatefﬁfto awye&ﬁmﬁe@gnma}%pi%ew% Qe (1) al bumin

as ithe 25 soluble protein, (ii) heparin as the nucopolysaccharide, and
(ii'1) PPDpeesipifases. | ’ﬂfhﬂnmmlu@msafwmﬂ;i yudys teavateon of thl@@fdublbecbtem sbdtthe | i n

J t bl
ey S TSy pBaarind R Pibfuan@RfersN MEhO B e TRBLon R R BBRC: | e
sol ubl e psaeizeithatand mlhepmmmhma@ﬂﬂmgm ingectioh neddletrbeich ¥iOwhdit of

af orenent i oned, combi nation. As i mmunosti pul ating substance, for
exanpl e, %‘B‘I"ﬁ’blle%cepﬂféflgﬁlﬁ§tré?3?ﬁ alTrlPéd’aFtr’Fl‘E fige plcthe imcypRyrtisde 3l§§éﬂelaHY1d all or a

part of  sqlubleropeat %In@%r RL&na! eﬂs EHeOLHbEhU@%f BhﬂnEYhe%x@S Yi@‘é}l Known
to those skilled in the art can also euse y m Xxing t af or ervent i oned

t hr ee i ng#hedieehe srn(nopalt(cia, ¥} nagthod ¢ell kymwuemﬂhosaesiﬂﬁéjbmethbyltsanay bé ngpd,
precipit azgneds thaerneletfn 1S not ?%1199%%8%¥1¥ 2‘;%9!00{{10 rgc];th%(li].e
[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 () and the mucopolysaccharide of
(ii) is caused. For example, when a 2.5% human serum albumin solution at pH 2.5 is
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
& g per 600 p1of 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 (i) 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 (i) and the ingredient (ii), and during the formation of the
precipitates, the ingredient (iii) is incorporated into the precipitates
and coprecipitated to give precipitates. The precipitates formed by
coacervation of the soluble 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

conveni engge @it AU RissAaiHoaR1 JHE tiRAditd 16 het Bn#ed O adh@elikicERparticle is
generally preferred to'be 1 it in or smaller. As the nmethod of preparing
the preci fPd4#les in the shape of a microparticle, a nethod well known to

t hose skilled i he .ant may .be used, . and the nethod is not.limted to any
spectfic. met hod MueaieARHRE piSiGheny B el PP Sy ar i &l 1% e
i munost i myhdéd £0a caSHbS taRERg aNinirhenSaine tthgudbRinte &f orkiihgredieADSS the
particularly limted, and it nay be any ratio so Ion%oa,s coacervati on of

t he sol ublediyyent &ithe Bresentjinygniiopride precaibitosHas haragedorith é}srlﬁefi ¥atelysed.
For exanpl, n 3 Do SRS S 1 S0 bQfh AbleBf rolslinkingised as
the sol ublléleg}rﬁ%eizﬁ?&aéﬁ)&m%g%g?a |~‘%}Jg%€’!§?'1é§]b”l o protefh bletile frozelaking!

sol uti on iagentusgdbasatthd omivopetip faks haforgerodPikiges dhé siwrehediorm t he

solution in an.anmpunt af 2.5 it per, 600 i.t 1. of .the nucopol ysacchari de,
and-then THEMHSRIE ol b apEHRove” PHRH RHE I SR eRGRYY RONan ser um

al bumi n s @kdu@HyWimhited hdlckdglidiang AEdhts WEIC kAP td fHoessliVeLBateaMAtahon. The
ratio is preferably chosen as such a volune ratio, that nost of the m xed
protei ns Shestdingevelhiborpomanser. | Revexanelenlcatbylad (3 dimeshdamingeragyhi ned by
centrifugi he. j ' EAY peteins in the
super nat ant. Q\%ed\%}ﬁ?l%??%ega%ﬁ%ﬂﬁﬁﬁgraggg%g s?lﬁgitoﬂ,t e Ardgf)é{igg%gl fglhe i ngredi ent
(i) or (kéncpntretendefti.Hisl.dinghbwithatenvaby anodaduitee, dridikberx tre hxtwwi t abl y
chosen by.those skilled in the art. t hough e particl i.ze of the

i cr opar t ?%F%_s“%ﬁﬂ%?%@&nitﬁm?ﬁé‘t%tf%ﬁ @éal@ggsp_r@?Pﬁa%ﬁ%@&t@%}ﬁ%m |y about 1
in, the SiggsiiikaBOdarkiffiniddthetWeciNte pRAGIN hAle@ildln the PRARIaNs! hHUgbvdrhe
resulting mcroparticle precipitates without any treatnent can be used as
a carri er theamesrsfyr thedotmatiorocrasslinigpyisaubimiisd do B dfprementipesdi ent of the
adj uvant e pr. Lnventdon, 1 i.Ri . sfied with

G st 11 e us R ERRN: A XBOL P rerliaGieB SElcpl AL e BB e o

i Nt er - pr oféérop AMicRQuUbdpitites shiaivel ng deagidad abay, hefareblgtsech mivreguweticle

precipitates . to fo mhcro sl i nkages and. thereby form insol ubc}e . .
m cropart P’(ﬂcg’éﬁateﬁ;{ig &¥ S"ﬁWe@t‘? ttoé‘rqlﬁsgp]é’inﬁ RSB élecl?%géﬁsi)lﬁﬁ Rgdbent is
not they are washed with water, and can be preferably used as the ingredient of the

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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particularly limted, and crosslinking agents well known to those skilled
in the art can 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/m

aqueous sol ution, and added at a final concentration of 0.8 to 1.5 ng/m

with stirring by a vortex mxer, and then the mxture is left standing at
roomtenperature for 15 mnutes. Thus, sufficiently stable crosslinkages

are formedshalwagn, PP, M@l@i@lé@éﬁg%gﬁahﬂg Iﬂﬂﬁﬂ&ﬁg&ﬁb&@%@éxawé@%vef the
means for the formati on of crossl i nkages is not limted

af or enent idbneelateddty, dipid Aovigpruchatides 4 tducspadieyhae lhmp@t h?mwenm, mol ecul e
crossl i nki el r qpar.t.i ci phtates obt s descri bed
above, pre ra 1pe}ﬂ|tuge’ ]ﬁfib's(%%%ggxﬁng O(ie cﬁfemeﬁ’l ('thﬁfnggmreﬁrrcfeﬁgfovgagf @&ed to a
crossl i nkiang hbfxﬁate@fem alsabeubal. TushorNad, eanind br tddI@ymak&ivgdted W t h
water, and can be preferably used as_the mgredl ent of the adjuvant of the
present i RYEAEE éﬂethﬂb@a@]thﬁng&PﬁﬁSf@% o afebelexpagisetsbumengiectsan anti geni ¢

sol ubl e %%Qin@ e@ﬂgctsTaHgﬁ%&Né ePe Adﬂ?lfmﬁfc&%&%n@n@@a‘ﬂ zﬁgolgéh Hqg@ﬁé‘dl uvant

activity can be m xed ore xture can I nst ead of
t he i ngr edhégen. (iAisithe nml'bmvemmdm lazhzmmaana pmb)&aled qardeit igpintwtresfeimed thet same

manner as that nt.i on ese , prec |tates c res on a carrier
carrying tHe ’i f?&)é’f‘{“ﬁg‘i %f?‘ﬁﬁ%p’é%%gf ar@t,setlil rtoﬂlégangﬁ‘f %{‘Hg“ll al so be
used as OBBovengs peHifQAblyQfsed. hq{@&ﬂvb@/@mar&fgehh@b@Eﬂ@%ﬂ%y'tHé’ﬁfH’cip%tes [0046]
The precipjtates obtained by coacervation of a soluble protein and a

nmucopol ys&@ingdibadhaespceraprtion e sohtlilgrietein gad benusapelisasrhaneris npy om t he
i mmunost i HHl'n%H't ﬂ%hﬁ%g edb%g&ﬁgeﬁg 1gen, for exanple, inducers

i'ncl udi ng cyto I nes gr owt h factors, and hornones can
al so be uk®d7l As the anti gen, one ki nd or two or nore Kinds of substances

selected fromt r ou on of tuberculin, PPD, soluble

i ngredi ents orlgﬁ% eF’ﬁ'Ef ?eﬁ ﬁ’f g“ﬁﬁ?e&‘?smnt é‘l‘?ﬁi”@gﬁ’ep’@t%n an‘gf‘rrycol ate, LPS,
lipid A ghicgnuetaatingdesd ofhdr ngbmﬁrpioteh&%hmc@eg b RSlgAQARGYRMeN,  muranyl
di peptide, bestatin, |evam sole, t oki nes, chenokines, cell growh factors

and hor no#esslinkad HF@@HUQWH%QFWP@P pide mipseinkormaden do prepavechoeamisre ki nds
of ext ra&&mgt&%@&& B BB 0TS 0o Qs RUAE Bl FRLIACT S

acetone extrac I ne ex rac er extrac
m cr oor gafrend tbeamtea:hﬁotehemhaede a&shlﬁlﬁim@.ﬁl@er@ énnotAsurtitiday et gadd sm
bacteri a (g?gsesli%{lerfgeargggtds we?l nolwn ‘cloihorgg rsﬁﬂfe)a& ?Ifl %hrer s?r(g cgr? ge used in a well-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 IFNg, 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 produced GM-CSF, it is possible to

measure degree of activation of human antigen-presenting cells without using
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the extract is bound to soluble proteins. As the m croorgani sm those
exenplified above are preferably used. However, the antigen to be carried
by the precipitates obtained by the coacervation of a soluble protein and
a nucopol ysaccharide is not |limted to the aforenmenti oned specific
exanpl es. [0047] The precipitates obtained by coacervation of a soluble
protein and a mucopol ysaccharide and other insoluble protein nolecules or

antigen cafrahsl BRod-A6a%al 4Rk R Wiilshn@Rdinphehmp k@b p FRb A R1ls. _
crosslinking agent to prepare the carrier carryin i mrunost i nmul ati ng

t he
subst ance ince the THSY hrdt isiangstabbbleedrred Liopar mti%it@t.ive?yr@tpbleéwtmﬁéerial can
inter-protein mlecule crasslinkin ent iS:.n articularly limted, and
crossli nkibﬁfegﬁgélf%gaﬁ(g §° (1%?1}6%&1%&810 ﬁgglémé Ff“\“élgﬁ?lﬁ' the art can be used in a
wel | - knowioo4ednner. For exanpl e,
1- et hyl - 3- (3-di net hyl am nopr opyl %car bodiimde and the |i ke K can be used.
[0048] | munoadj¢aRmuneadigrant of the iesqnitnrsaten AR mErd ik H Tussn

I nvent i on Gan, e 183ini)iPEES W £ ¥ 15036118 K hlinG th hauB€a Bfdiehit USing the
met hod specifically explained in the specification of the present

i nvent i on immdinehrespreshodhenptigimend bel bawsed TheheTsdmelmeedr asithat iP5 an

est abl i shed Il line of.human-deriyved rophage, and it is no t hat
when_phor SEREIbseaferd] i aREAEAnET] ATHEC PRI sp B aishn &enr B8
"PMA")  ackgdciofoes @bt srigihallhexigtih ahindividu Ao Gl sl giste@ed R@iU@aised, and
differentiation, the cells exhibjt phagocytic ability (Kurosglga, K., et
al ., J. | mArAepecifically foypxapple ogohigd of 9@y morgndeelsivhstantss §elscist esent i ng

celI's (Hu from e grgﬁp @Jn‘s%sti‘}lig ngl\lg fgﬂég%Jctino&;%tespga&é?é’vmggs, phg&?ﬁi)ickew'éﬁl@,_rt hese

cells are pretreated wth e antigen presentation ability to

cells is enftanced iaBredienfs &.tHese ngitroatgapisins, fumenmiddsues, 1500r qaps, 2869 gl

1993). Theref [, Q¥ differentiating the -1 cells ang gu%ﬂ£h£¥ing
produced GMTESENS FURY 4RHEER BIotePY AnhEHECR ALY PRRIGE 4R PF VAT BN "6f human
anti gen- phasget.i Hbwests, ShavdthRutis bevi 1gitelBioRBEderemaleshlpiothydebiteacesadher ent
cells including human antigen-presenting cells, Since the THP-1 cell is an
est abl | sh&kptcapiact asyn antigpnapat ke gspd) yFaithey by indemallppdpinsteis®anpe secur ed

5 O 530 R ol o 10T o LO4SL Tos magg v
admi ni st epdohitisteaingiherahmincddigiang ofthapreseot inmetie ®pasadtlpm gystemic

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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i mmune response to the antigen, and can be used in the sanme manner as that
for wusually used general immnoadjuvants. As the antigen, an organi sm or
substance 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, Actinomycetes, bacteria, viruses, phages, rickettsias, protozoans,

i ngredi entrss:m‘nsé hetde tainor @ik ganbs MBucddifthe livinghesy of thBBEti&R! | Howéwemor cel |
i ngredi en r.anti %en proteins and tunmor antig epti des can be used

as the rﬂ?‘? od {35 BRreHt the Wé“eéﬁmwaii@vmfonmwﬂ@wﬁfge PrRsSRS iaxentisres, and
any subst %‘ﬁ@@zmi‘c&ﬂﬁo ﬁ@@f&%e%x@ﬁ eﬂﬁ%&l@%ﬁt@éd Qﬁ e'%fﬁ{dt LPs%Jt{% ay

internally adm ni stering an antigen as an I ndepe ent of mu on to a
manmal |nemmrwgdmuwmma3abmuseldt eAlihdigh doaelandiadmiritngidnheethodruofthad) uvant of
t he present |nvet|o i respaonse to t

arate system.c
antigen can also Jblgarf nzg@ qf’ﬁﬁlf“f‘?é‘ltlﬂ%fmée naf pagkiay %i?%]é’ﬁ}lte HbGAE BeppEet nt i gen

may be CarbéIaﬁduﬂ@te@étyb}%\?ﬁ'e@ﬂ’eréi\&ﬁnﬁﬁlsfmﬁ@n Qjchtelﬁnﬁa%r@r(sdﬂéﬁﬁn&d%ds of
i mrunostinul ati ng subst;rce carriers as the ingredient of the

i munoadj Wﬁ?ﬂoncﬁnd thpdikprsodbpt an wvenes ywapongadaebe pffipientlc ndacedase, the
antigen mppse separately adm nistered. [0050] Wien the antigen consists
of a fungus, Actinonycete, bacterium virus, phage, rickettsia, protozoan
and/ or ingredi efiurther, tbhdseammgaang:aﬂtism inaha/balyiofi @atidervaiflya bhysical

prophyl acti c L2n utic,treatnment, of an infectious di sease can be
per f or med %" ﬁﬂ#ifﬁnﬂ gﬂrtrﬁethi? FREHEST A Of Hie Rraenh veBHeD 196 B8t i on and

the anti g€Bsud b hhﬁfumor%ﬂ{hﬂeh@sp%ﬂgé 88hd 1§.d@ceﬁ%3‘915m&1‘ STH@inglid IRL b&ﬁ'ldf
tunor cell ingredient and/or tunor antigen (Feptl , a vaccine therapy for

pr ophy| acthecpatisat- orAlﬁhféﬁghﬁbﬁmﬁémt for thermdiysicelf depaturation oftdn thwopessieisred by

admnlsteb EE‘tﬁ 1 dj f ent i nvention ether with the
aforenentflo%gﬁ 1an'Eri% en. & bigoyéxan%]fg mg%‘s IR((E} nigs}]tuglﬁwﬁﬁegawg re of tunor
cel | s i sotatiefdedfuenm ablgptin, EII’yba}dH’don r‘emtmmeaibahage}tdwratw ibfectibig alecohol

i mrunoadj uvant of the prese invention to the patjient, an antitunor inmune

29 r espon¥EeTigny HRPLEAPn: Xa IF‘E"%%’WOB‘EGI lagercheqm wradirgion; somigyd Bﬁ’d’frm%f t he
patient. kHonenarke cahe iBIAYRE. T95waSE (RE phileeal ¥t ul MM IRAML W AR

formul ation of the present invention is not limted to the aforerrentl oned
enbodi ment@ited frithesy expanpips. aad hox H@gnﬁglaénan irvon crdbijaavia of tumey cdlls insed.

A houeh dgae aad IBIVEh. 2 B0 FELTRP el TRISEEARGT ©
combined.
[0052]

For example, if a tumor tissue is thermally solidified by microwave irradiation,
and the immunocadjuvant 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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be adm ni stered by parenteral adm nistration such as injections
(subcutaneous injection and the like) so that an i mune response can be
sufficiently induced. [0051] Further, by denaturing a tunor tissue in the
body of patient with a physical neans and then administering the

i mmunoadj uvant of the present invention into the tissue, an antitunor

i nune response can be induced to tunor surviving in the body of the
patient. Al thoudturtike hyeamsgfthe ihhenpiljsiaaalof ﬂﬁﬁﬁé&éhaiﬂv@ﬂmﬂf atiche tunor
tissue is. not particul ah%§ﬁ||n1ted for exanp neans i ncl udi ng m crowave

i rradi at i SRR ERArSHE R tsIgr Hhq by befoy a%‘i‘ binteraplly pdmindFerihe e ng,
hot wat er hiRi:@6kb grisamaahtchmhmuhm&ﬁ&ﬂs@@an gm@@la'sﬁﬁﬁﬂlef%ﬂ n{&g'b@&;& ORsgKpOSU e,
| aser beamirradiation, sonic disruption, and ke can be enpl oyed.
However , tlﬁ@nm@y@nwﬁnfdéﬁmdanmﬁlmﬂﬁre%hsnnfs)csrt@% TlethbceTGBSt vatuhgldellexanpl es,

and any nd c r c I unor tissue
can be ugg%@g_?g@% hgl%atogmﬁ i em CF I%ﬁ’f/l Qaﬁ( "bbiy gfﬁdt agﬁoveveé'bnbi ned.
[ 0052] Forhexmmpheomipbteat eamae hm&uﬂedﬁ)r&lb@rermhip&essol idified by mcrowave
irradiati E@f and the i munoadj uvant of the present invention is

adm ni ste ilnto the solidified tissue, an antitunor inmmune response can
be induced to t I v i ng
porti one. 11 15 o aa B A L Vo el dtitng SR SRR SRR O
sol ution #tventien ehdren ehtigemsrcsive atgredieh 1& lblewdladrhm)bajﬂrn&mmvemhoh he

present inRve t he adm ni s met hod, of el d] uvant
of the prgse e%qnn\l}gﬁ?l:ﬂgﬁnogthﬁs‘facﬂn%atga R V‘EGE@‘W&@ Wi %ﬂ@ﬁué oad'l nent s,
and any  mRiyheciss®)ani@meratoeyaski&Q ckRNafBe SHGHItLRYEIPHIRIAL  BS w@ingeRrt hat
t he |mTunoadj uvant of the present invention can be incorporated into the
anti gen- PBradRRiatd fipstance dederdenn agowise phisfatinawiicddias grrediandsifetiousget her
with the LupDL suaih nvent i on can
directly sti nﬁlsgt e %ﬂgﬂsegﬁ%?gie}ﬁl l[r)l esentlg%gﬁgre%nlmggn [%gﬂgg’]rla%éﬁgﬁltu%t her,

m Xxi ng thelfwmunmadpmabd pitidtg apmedlenttherapentd entardt for lpauam@maedsent
cells out5| o) bef.orehand,, and.internal ly adm nistering the
mxture to a £ q’?@ﬁ’i‘fdgtﬁ’HSdWec %W@émég n@f %mﬁ’és TSRRATAEER i n the
body. As éddainidoHRAGONBEERYr ik lifnd s PbldgidaCesibibSselBtd VARNARY ERSp T

| ynphocytes, natural killer
consisting of tumor tissues, 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 antibodyproducing 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
[0056]
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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cells, and/or hematopoietic stemcells, and the |ike can be preferably
used. However, the imunoconpetent cells are not limted to these
exanpl es, [00541 From anot her aspect, a vacci ne containing the

i rmunoadj uvant of the present invention and an antigen as active
ingredients is provided by the present invention. For the adm nistration
of this vaccine, a nethod well known to those skilled in the art may be
used, andegﬂﬁﬁegconpetent cell's may be sinultaneously m xed. By using, for
exanpl e, a substance derived froma source of infection which has caused an
i nf ect i oud005d] sease such as viruses and viral ingredients as the antigen,

pr ophyl ax of . t infectiaon in,;nen-infected tientss,: |1y
Pher apeur FaePpleat mokett 8ot fudel iR ARl ta 8%t stBEone
di sease, &aid dempRmbatiAeE tinByuladindeiistaiicd gn awy &l B€immandsainnilagnone ki nd
or two or nore kinds of biological sanples selected fromthe group

consi st i n§ustancasdirias ssues, tunor cells, tunmor cell ingredients, tunor

antigen proteinge)is 4o THEDT il AE8 o RERLLASS o4 AN shE UM PRLEENT

together with the aforenentione I mmunoadj uvant to the patient from whom
t he tunor it adggénveasertthe celisrand 3D whsarped oh teakids of GOFE1csHmrulkergor €,
when the antigen is.a foreign.protein . for exanple, by .admmnistering the
anti gen t BUSHIRCHEITBt O TRA RoRaridea e ther diet e toa FOlelRt e

i munoad] byaie coddiBofl st t8bFRkctid e beuitRE M 0SBfWdsahenuled. produce
antibodies directed to the antigen. By this nmethod, an anti body-producing

ani mal caft Mpteridspndmgthodar ed, and anti body- producing cell's and anti body
genes der hg;ﬁépaJaQi%%b&lcigat HRGRP LRANGLRE JBRVRe LA CAPORRBARL Y

obtiai ned. e antigen nmay be any substance so long as the substance has
anti geni chtgledsosuspensivmst , but not limted to those nentioned above.
Exanpl es [ 0056

specifically byéﬁﬁkﬁégg %gﬁﬁpéggsﬁé§§§£$%gﬁﬁgﬂg%% é&a%&?ﬁgagﬁgégh?ed e
i nvent i 0NghsuktQborlebfinaat: @ hhes, hat iawangsh Sdrig*anRiRSsaged0GI dalcifaanpl e 1:
Antigen-presenting cell stimulating effect of inmmunoadjuvant in whjch one

at 1000C for 3 hours in a box furnace to perform 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 mIL/min.

After completion of the addition, the mixture was stirred for 24 hours as it was to

obtain a CaP nucleus suspension.

[0058]
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ki nd of i nmmunostimul ating substance is carried on two kinds of :
i munostimul ating substance carriers Cells of the THP- 1 cell line were
differentiated with PMA and thereby nade into antigen-presenting cells,
and PPD was carried on two kinds of immunostinulating substance carriers.
The carriers were added to the antigen-presenting cells under the «culture
condition, and the production anount of GwW CSF was neasured. A Materials
and net hods PiepabitepadfdlaPanicadpastidlcsuspephiasphiaCaP- Pronarfgattclabbperdiat ed as
"CaP') mcroparticle nucleus suspension Calcium carbonate CaCOa (purity:
99. 99% Ca%-]cgéeafr% et gaP hosehate supfstattrates ?%%fmdn@ff Bmzorrﬁlfrlé@, put
into a highspuseichy alum na sagger, and calcined at 1000C for 3 hours in a
box furnace to perform decarboxyl ation and thereby obtain cal cium oxide
CaO of hi gh pur iRiggeriatsplobionddisp Phaimawuticdaketried Kigrisdr Btolgioppr ess a
reaction CaO a noi st ur e . i.r \and furthe eactign w th .carbon

i oxi de as<pieRe PR BB e ndhtr o Ao b R e Reto e 8eea wi th
a wap, afs dxiislvealketfor Basl (SRInAGE PhhimeeRNbyleh iy neRe! BOALBhELSE STEBADY an
internal volume of 10 L as a reaction vessel. The inside of the container

was i npr edrdtBh 2R Otk iserestivads to ehfein 2 rdume 8510 Bil- t B Ipelaridhisnas
renoved, : r k I t ring
RS oper Sr . R e D L A e e b ERE T i

ul t r apur e CaRahieropasisclahsdeds dubpohsion wdsendded yat Hyhbrétlzontxaimesnd thken t he

heat of th Li tt] ed . all th tants in the b
{1 ushod BT PPANGF SHRERT  AR0OIrPRRER SAF G TR e B RO e

cont ai ner and ke $:Rbipktatel ebBsiaficib ity WhileaRHEep R gicall 8¢heXbPMFecas, adj ust ed
so that the concentration calculated fromthe anount of CaO becane 0.5

nol/ L. At 2hhespepderbin lamEof phypinlegient sxiepeforiniatipe. sTkip@asmsst s CaBbt ai ned.

Thi's suspensi-Qn.&id I about 500 rpmwith a stirrer (MAZELA Z-1000,
EYELA) was aggeé (fr%lsgn&lssg’tn\)vith 2 L of orthophosphoric acid H2PO4
(concent r §1066h: 85% Kokusan Chemical) prepared at 0.6 nol/L at a rate not

ctirred 132 g o5Ch PRRGETR R e avtrelioap nucl ous suspenson. [ 00581
32 2. Preparati 9he RindeRrPsdlh§6:0 001402 B sSHBLASH QiR thydalzeREPh L6 oparticl e
suspension 2.1 Preparation of cal cium phosphate supersaturated _sol ution
and CaP nieplopgerifey exclusive 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 xgor 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 physiological 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 u 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 g g/ml) or

CaP-PPD (2.0 ug/mL).

[0060]

2.3 Prep-aration of PPD solution

Standard tuberculin (tuberculin purified protein derivative for general
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suspensi on R nger's solution (Fuso Pharmaceutical Industries), Klinisalz B
sol ution (Kobayashi Pharnmaceutical |ndustries) and a sodi um

hydr ogencar bonat e repl eni sher for exclusive use for Bifil (Shimzu

Phar maceutical) were m xed in volunmes of 8.28 nL, 1.24 nlL and 0.48 ni,
respectively, to obtain a volunme of 10 nL. To 9 nL of this calcium
phosphate supersaturated solution, 1 nL of ethanol was added, one drop of
CaP mi cr ophisgrosisdPRDS IJe};@n BG@rﬁabsz abmys)vasazae:hde@htpﬁﬂ 250, glwsnfdidshledrin®.ar e,
and the ) LOVer e .suspensi on was centrifuged to
obtain pr emcgsplial{hecé1 ure%ﬁ upHig o &PB;?O&% ‘?Fgre sufficiently washed with
physi ol ogixabPrépakding JerD- d&hgﬁﬁg &ﬁcelvé‘ﬂ"'&h ﬁ%@l@ﬁﬁ%@%k{bp&rtﬁ‘@}e QspBWs ol ogi cal
saline for_injection. This was used as a CaP mcroparticle suspen5| on.
[0059] 2.(berpelostdyalbremated acSMIBD ni croparticle suspension The R nger's

sol uti on, I ol dro carb t sher
for excl uslrée%lﬁ%l aﬁsﬁghﬁlb%m%%%tﬁlm v i‘tﬁ ﬁ?’% ﬁﬂ” as%p]?gergrm and
0.48 niL, rtez{@emwheteymzedawamaﬁaeaumédmsqamfz 5Z|sﬂt}mi-NHUI9 nm. of this calcium

phosphat e urated sol t| on, 0.5 u of standard tuberculin
(t uber cul r@ﬁﬁg ?15?/6%‘&”%?%% aoyam %Pé‘ftilq?e'mfdcﬂf h@)@ﬁl@rsa?utwé%‘@sﬂgp%rppo) Japan

BOG Labor ghjektion 1Wwe, oeskivas, abol 729 %g/ﬂt o&hé[sé ARLHE PRRrincd WHre Alix&f hanol

was added, one drop of CaP mcroparticle nucleus suspension was added per
10 L of phlerehiapd gt sarieusdrating anil vbwptimuas mihe ratgveithe héptarinTobitnspeansi on

was centr 0 a i.tates, he pr. | tates r

suffi ci en?{:t%gr\%glsﬁedﬁ%gtf ”“E%asr?%% F0g1°t Il’legﬁllegr‘? apgre ? B:'F}iuﬁﬁmté?nm@‘esuspended
in 1 nl elspphyish elasgémalugsalat DS06 e5mi(NjoECD ifQN5 rﬁaﬁllaescaﬁi PRRA:Eheparticle
suspensi on, obt ai ned here is indicated as CaP-PPD 5 u g/ m.) or CaP-PPD

(10 g g/ nPhtREELRTaRHEGt #3s anantifigdovith Pastempiysay it ¥ 1pmqapeBl19r ration.

Furt her, f c i di um
(RPM 1640 neéf(ﬂ%f c%’%?‘g n?ﬁ%gﬁ}%gl/?& ?&?“g*g‘oxt/ﬁ#el‘%%%ﬁﬁé%@d”@ﬁ?}gg%%ﬁn%gléqfo 1/5

of these, 9@8¥lerimore nfitheanised pt@aPstiRrRBb b@lll‘bonpogite\d_)ntmthe GaRRPE:éL. 0
g/m). [O aration of .PP tiaon Standard tuberculin

(t uber cul gﬁp%ur“i %u ef)lrg% eltlr111 &8??%???9@‘ %"F 1‘38‘%’%‘1‘“‘{3‘%@ SHPREFRBSIYES( PPD) ,
Japan Bc&dfnﬁ@irraﬁmwlmhaa 5o0RURbn Sdruth ABuinin SH1vEH i SHRlMesningd Pao

with stirring by a vortex mixer.

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 water.
5) A 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide 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 u g/mL in terms of PPD,

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

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

Tokyo) was dissolved in Dulbecco’s phosphate buffered saline not containing calcium
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m. of the culture nediumto obtain a PPD solution. 2.4 Preparation of

PPD- carryi ng coacervation-precipitated mcroparticle suspension
(henceforth abbreviated as "TuMP') 1) A 25% human serum al bumi n sol ution
(HSA, Baxter Al bumac, Baxter) was diluted to 2.5%wth sterilized water,
and adjusted to pH 2.5 with 4 N HCL. 2) The 2.5% human serum al bum n
solution and a heparin solution (Novo-Heparin [Injection 1000, 1000

uni t/ m, amduhaghe@innthentef@th tedssed BRIMPRS(-PhalliM)) yer @gmxed bef or ehand
at various 5§th 0s, .and an optinum mxing ratio of the heparin solution was
det er mi nedt® Eiffentistonrighuping elage afe'FTéP'ng@Ba\%anétGi\é"@%m@nwém tedtxi ng
ratio, the SUSRRNSLOM S hERbhfuged.Alie 1300 (AR (4300, ) for 15

m nutes, and protein content © e supernatant was quantitied with
Prot ei n Assafyifigation, (N wpordBroe Rath PBabonad the el codicky=s)adjiel @pt i num

m Xi ng ratj fined to, be such i hat,. 99. 9% or [ f the

m xed pr ot%@r?@?ﬁg%fﬁﬂﬂg aicﬁgg’rep%?%’tuélcalmi% ﬁ{fol%f‘héneﬁf‘lf? 8?)‘3?0’1“?@ gag%’ ?eéi%)‘ PPD was
suspended botint ReruROPaThdlcssiBubbdr@bnfvals ddabeGithAPMARGLERR (SUFRRATYON Was
added dropwi se with the 2.5% human serum al bumn solution at a

pr edet er misalving i MA ppdusedhy PIGME in{PMSQ ot 1.6% miilkatra fiagl cppsnirekienrl was

cent i f ugads ainy A0ReLANLA 13000 @hcloPb shiy ) Db S5 AU A08) pRLLGLRI Lat es

were washed twce wth disti wat er, and resuspended | | ed wat er.
5) A 1- et hyltu®-w8s whirfremby foa fourclay o pyifardhdbodiing e csltd wéicornsh&DEyicSl GVA, 20

nmg/ nL  sol uti in water) was added to, the suspension at a final

concent ralw!l%hlg}g%’ tg? grefging was e fﬁﬁ‘g\/&”‘?h%@ﬁ’ F‘ﬂ?‘ﬁ'@ W“&nv"ﬁ’rdt“é’it“ﬁ’? ¥&f, and
then the flrxhdiRrORSed SlcknighANdhBE, 1Ak AN Wa8RRAALM Qith@d 5 4D, Jresut es. 6)
An lequal volunme of 0.1 M glycine aqueous solution was added to the m xture,

and the Af%aripue cihare aedia & stgivtion Lothn nreppetian of desod.5 18 medist es.  7)
The mi xt - L . 4, q)f. i _and th
e m xtupg 8ee et diniiagdakiot w30 ggi;ﬁh%fg%@é%aﬁg@? SaedT0 §Rye 2N Ehe

precipitates were she I'mes w resuspénded in
physi ol oghdddd isal i/heclatnea EorthenPPBtwasmddbd s b 0b g/gihLisalutienmstief PPD. This

suspensi on s used as T S ensi.on. 0061) 2.5 P aration of LPS
sgl 5t i oln i‘i‘%‘%ﬁd’?‘iﬂé‘éﬁ&&%ﬁ( %‘g’wfﬁ‘éﬁ egf\{hﬁﬂ F%ffp[éflflé’a)(%ﬂ aémiﬁ%%’& ?é@gﬁﬁ- Al drich
Japan, Tokpepluwsas hsIPEuERitN WadldleeROySh PROSIARL SeBlff 8hedadal done not

cont ai ni ngl calcium 34
at the final 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.
[0063]
B. Results

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

the following meanings: CaP: calcium phosphate microparticles, PPD: tuberculin
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and magnesi um (henceforth referred to as "PBS(-)", SIGW) at 1 ng/nL. 2.6
Differentiation-inducing culture of THP-1 cell Iine and GWt CSF production
test Cells of human nacrophage-like cell line THP- 1 were collected by
centrifugation, and washed twice with PBS(-), and the cell count was
adjusted to 4,000,000 cells/nmL in a culture nmedium (RPM 1640 medi um
containing 10%fetal bovine serum. The cell suspension was added with a
PMA sol ut i,qmif{eR" @a@fne&rmtwéufﬁﬁ%o\ﬁbé}gﬁ%s ra;@gegﬁ&eﬁxn %h%eh&eaxﬁo at 1.62
mVv) at a final concentratlon of . i noculated in a volune of 0.5
m. to eacﬂ‘u&\éﬂ’ | PRIY-carrPing wcm*vptlam erecamtte mmr@meclmginpécmmﬁewdr@rof f our
days. After t | ture | s were t he nmedi um
was excharg ’élded\(if][glﬁ 31“?@5?1“ Fitlﬁ(?lé Bh@éa?iﬁlﬁfwg?g&’d“ﬂmf@)ﬁ%rwmﬁ Bf 1€r per f or med
over ni ght phlﬁéxﬁme hh@opR SRS cRXEAPNIRE ofbdrtie® PPDWreghergRabd irdfhevar i ous
culture nedia for stlrrul ation. In the preparation of these 0.5 nL nedia,

the CaP niperaphescrleped LS Jineaplosncabaride{Bnaonmmiyations arsaperiaqned duéifensi on
wer e addg)ﬁréd%h&e&)/ STYOL WTBA¢ EGE\/B% E?E’(Qﬁ\é\@%%ggﬁe%t@;%tén ave 9/ ML sol ution
c f/o vol um?

in the ture nediumin a suspension (2.5mg /L)
was added guanttativkR5SlovolliepmpdenthresgoRS wahetildnl LS cohicknitadonM Thetdimecul t ure

nmedi um and, added so at the final concent ations qul d. be.t
Concont ¢ AEhOIEE Ristin B RO BB ACATE PorP RAI B0 Rt T SUF STt e se

subst anc e%nﬁ%@n §M¥¥ﬂ:1ﬂ§beﬁ§~9§f QiffrerdiRioRd I RS b alddxfrome RSl SMBRt oAf t er

e nediumwith 0.5 nL each of the various culture nedia for

exchangi n

stimul at | g‘xM GFeeveal wheniber werd stimddtedayitl RPRoTwMP cakathy h&Vkilgt (aP D

super nat a | lect r I nt.
o06z] 3 ipAERRCER rraRkAM AhRTH BRSRTRLERI0D P TS RRRREE

GVt CSF (Huasm:nanWﬁEEfﬂll;S@(nﬂy}sgbmtthmhztajfﬁhe%mstaha}mlbm EdseSCFENBE) was used
accordi ng nstruyctions of t it ification of GV CSF was
perforned“’ﬁ"ﬁ gﬂ% %‘gﬁ“éﬁ REo P e %‘%E@dgﬂgﬂghwsw%ﬁ%%o

m nut es b)im!é%hf‘&r%srfh% el aﬁﬁﬁlr&%ﬁgﬁﬁed(@ QtohBKadding e%@r%f)%ﬁfpam&l@mmnces)

and val ues of wer e cal cul at ed usi n}gRa calibration curve. [0063]

B. Resul tSSﬂWOdwdlesn@men@m@bmddmm% BPR, and oM Sucbpdedised in the

ngl € have &mg aﬁdﬂtgr\émeﬁgctr\!v%?"g b rved%lP all t(;:h%l c%h&%x%h}l%ﬁ:p QP@&%@PE( Bﬁ,aétil cles,
- tubefcuri

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

concentration. Thus, a synergistic effect was confirmed.
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(final
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CaP- PPD ( 2
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g/ s

.0 a
AY 1

b PRgRo dpn b RGN + 67

941e)042,4 YmQaP-PPD (0.1 a g/ ni)

1PPD (0. I U g/ L) ¥
CaP-PPD (0.4 u g/ )
+ PPD (0.4bg4u g/ ) 4

(0.1 u g/n

.
=) L]

9

'CaP-PPD (0.4 ug/ml)+PPD (0.1 xgml)+

TuMP (0.1 ug/mL)

14.3

1
ulvP
6.4 7
8 WP

10

CaP-PPD (2.0 pgml)+PPD(0.1 pg/mL)+

TuMP (0.1 o g/ml)

67.7

11

LPS (10 ng/mL)

34.1

12

LPS (100 ng/ml)

65.2

13

LPS (1000 ng/mLy)

131.3

[oo65]

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. Materials 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. Preparation of the other reagents was performed as follows.

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 stirred for 6
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CaP-PPD (0.4 a g/nm) + PPD (0.1 u g/nL) + 9 WP (0.1 a g/n) 14.3 CaP-PPD
(2.0 ag/n) + PPD (0.1 a g/n) + 10 MP (0.1 u g/nL) 67.7 11 LPS (10
ng/m.) 34.1 12 LPS (100 ng/nL) 65.2 13 LPS (1000 ng/m.) 131.3 [0065]
Exanpl e 2: Antigen-presenting cell stinmulating effect of inmunoadjuvant in
which two Kkind of immunostinulating substances are carried i ndependently
on separate inmunostinulating substance carriers A Mterials and net hods

Pr epar at i cmwuoé orr leagent Bhens thd dilsperfstin watistbng sid {rrcans tiatdomad cel | s of
the THP-1 cell ling, CSF productjon test, preparation of sanples for
G\ CSF nefa’s‘ﬁ?léﬁﬁﬁhf’f ar&%rd&awﬂef F’f@aftl}xéwed‘faswf%@mtb@fz@*eéeﬂdomﬁgipua&or di ng
to the prooedshesmaby ExAMRLSinla oL e S
performed as fol I%l(%)lv}r\l/s.r 1. Prepiar ar}t?%%gg?ﬁg%%gféF%%?ﬁE%E%%tg%@bgécﬁlh:@ﬁg

cal ci um phupgtratant wasrcolbatdd a5l .eBCGrelidefivrd dthabbseublatiegrediont GhRidax" )
suspensi oy 1 BCG viacci Japan,BCG Laboratory) in 1 anpoule (12 ny)
was aut oclqge\"/%cﬁgé%‘rreggr %ﬁﬁfggcétex%f%; and added with 1 nL of ethanol, and
the m xt ur2ThaRisdel's 6&d:ib 0K ihisadd BROMESDN Qhd kONF8hyd IR RearbfiBitS USPENSI ON Was
coll ected and added to_the dry BCG fornul ation of another anpoul e, the

mi xt ur e wdeplepieherdprenclypiveryse fadifihwerecaiied if vjemtes oftS.20mbob24 prh 4wt 5

m nut es i ot hi .Gl O trifuge nd _the

super nat arr?f%mgﬁc%gﬁggélgﬁggtagﬂ %ggﬁggﬁq}ggﬁf'vggger? gﬁ%m %ag 11lJ}’tl)ﬁpte11 0|Spnhg{’lrt 2di ent
sol uti on sthencetged kolngbwrlrel of theddCG BOEa@Xtdsadtied, and ond deopRifnig®r ' s

soluLlon, ARLSEIZ, BiseL Ll on and sadlum Nt pgencarbonat s feblenlsher
0.48 nl, keSPECtierRight. MheQRbRNGiod Wl UARifREedkl oftain JRcRitkbesOhnd fHes cal ci um
phdsphate supersaturated solution, 1 nL of the BCG extract was agded, and
one drop BFecgARtesvee spliciendly evashed with rhusiplegisilonlinabravidetiprpend 10 ni of
the m xt u@@speﬂ@&i itnrlemmoﬂ)ws?ological saline for injection. This suspension was used as

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, 1. 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 u g/mL), TuMP:

PPD-carrying coacervation precipitate microparticles (final concentration of carried

PPD was 0.1 u g/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 LPS: 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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was | eft overnight. The suspension was centrifuged to obtain precipitates,
and the precipitates were sufficiently washed wi th physiol ogi cal saline
for injection, and suspended in 1 nL of physiol ogical saline for
injection. This suspension was used as CaP-Bx suspension. In the Gw CSF
production test, the suspension was added in a 1/5 volune to the culture
medi um for stimulation. [00661 B. Results The results are shown in Fig. 1.
The verti d8P6Tines on the bars of Nos. 10, 11 and 12 in the bar graph
represent st.an rd deviations. The abbreviations used in the graph have

t he follodﬁﬁ%e anings: CaP: cal ci um phosphate nicroparticles, PPD:
tuberculin puri1iﬁg.protelnngﬁhkxﬁ&hﬁﬁu&%hﬂéﬁn&Pncentfati0” was 0.1 g/m),
TuMP:  PPD- car r yirng—epacervat+on—prectprtate—m-—ecropaiticl es (final
concentration of chrrjbdstiRDtivas 0.1 it g/m), CaP-Bx: BCG bacterium
extract-carrying ggl ﬁ phosphat € " m croparticies (for the preparation
met hod and fina cenft ation of BCG bacterium extfact, refer to A 1.1
menti oned above), and Bgp Ilpopolysaccharlde (final { concentrations are

nmentioned in thp—parentheses)—The+mmnest+mati-ng| substances in the
sanpl es nentiongd 4n tR%Dgraph are shown in Table 2 below 38 [00671
[ Tabl e 21 No. No.# L ti'ng substance I NO Stinulation 2 CaP 3
"PUMP 4 PPD 5 PP u P+ TuMP 7 Cap + PPD| 8 CaP+PPD+TuMP 9
CaP-Bx 10 CaP-BX 4 TuM®r 1iTuw@aP-Bx + PPD 12 CaP-Bx +|PPD + TuMWP

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.

[0069)

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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13 LPS (10 ng/nlL) 14 LPS (100 ng/nm) 15 LPS (1000 ng/mL) [00681
Antigen-presenting cell stinmulating action was not observed for the Cap

m croparticles as the carrier. TuMP and PPD gave only an extrenely weak
stinmulation action as in Exanple 1, and even when Cap, TuMP and PPD were
m xed, the stinulation action of the m xture was weak, and the maxi num
GMCSF production anount was 12.4 ng/nL (No. 5). CaP-Bx gave the anount of
128. 7 ng/ M. MaeriaR)and amedhodshen TuMP was added to this sanple, a definite
synergistic effect mas observed (No. 10 and No. 12), although the amount

di d not substantF&HaHEH ﬁﬁ%geé‘\‘}%ﬁuerOWEl)“%% 1@6‘3’@@@8 of pralsathe sanpl e.
[ 00691 Ewll%eﬁhn@@Mm ﬂo§§&mn't?§l; ﬁl%bliraﬁtoh W%ﬁﬁﬁl@gfogq) Melsrof

i munoadj uvant in which i mrunost'i nul atin stances are
carried ormmagwareiend @ﬁqummﬁ@tommﬁw 8y waelbsrtfwmmd az:amhrgrtp tlend one ki nd

of 1 nmunost | ange is carri.ed on anot ting
subst ancepé?acpg’iweelso Xaﬂnp te fezgﬁ’éatﬁ’ﬁd}fﬁléet?jfg%mﬁg 5?"5‘?? °r6‘fe r""é%&’ﬁ‘i

cul ture fQrPrdpdmloﬁg)f@PUBCGﬂiab@I1hﬁfb}@facﬁ@i1k~ﬁn§f:alh|&%1 Tdndkecel | | i ne,

GWt CSF production t preparation of san% ] GI\XCS measur enent, and
quanti f i c&FGRaEel @Sﬁ)r%‘f‘@lﬁ‘é?‘ﬁérﬂﬁe@a}é@ o ¥ Plg“ﬂPGH%I% procedures of

Exanpl e 1.)%heRal, éQcﬁutg 1, Wi Q8% ?1{19191939& §od\{\@1§g}grgf(1g3£5£%go G¥e fol lows. 1.

Preparatlon of PPD-BCG bacteriumextract-carryin Cl ump osphat e
m cropart nmlelléltﬁerfazaea‘xohmveazls@foexﬂlﬁ]txe@teméctm%ﬁﬁﬁ)es&w)zssmﬁpkmsnﬂmnﬂ) The

Ri nger's Iut alz B solutio diu ogencar bonat e

repl eni shg SR rS?Pceﬁi‘éﬁq%zo pltay fyyolgme of 1 P @E&e %‘ &@P%&%‘la{ﬁ%‘gp abs i,
1.24 L agberbhtdfhtdd soliBEHECLig\e PPD W& AboRieR. 1Y@ INgs tBfs s1Rtidh, 1 a0 2 nL of
t hijs cal CI um 8hos hate supersaturated solution, 5 u g of PPD was

di ssol vedtheBCG eptragiwasadded gingtiremof CaBmicagpartitle nBdenesuspensionyss added,
one drop 9f3 AR, HhGiopALE hﬁ&ﬁx@%%d%ﬁ?m%%ﬁ?&@i%%@t %}g?mgﬁtdd%ﬂeg er 10, of
S e . e was

the m xture, and the mxture wd overni g UsSpensi o
centri fugeds te:ntnﬁtgadmo pistein pictipitetes, addht bﬁechﬁméspxhéxatseﬁicmlg veaghéd ciently

\pl)\ﬁ)s/g?gl o\é\n}”itglp%g’éf’ Oﬁ]éa]fg%il%le fésrailljlegt?or{ glrld su pen&édol?l 1 mE of pﬂ?seggglsaq s!stl?nelfogt of
injection. 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: caleium phosphate microparticles, PPD: tuberculin
purified protein derivative (final concentration was 0.1 z g /mlL), TuMP: PPD-carrying
coacervation precipitate microparticles (final concentration of carried PPD was 0.1 ug
/L), 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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injection. This suspension was used as CaP-PPD-Bx suspension. In the GV CSF
production test, the suspension was added in a 1/5 volune to the culture
medium for stinulation. [00701 B. Results The result are shown in Table
3. The abbreviations used in the table have the follow ng neani ngs: CaP:
cal ci um phosphate m croparticles, PPD. tuberculin purified protein
derivative (final concentration was 0.1 u g /L), TuMP:. PPD-carrying

coacer vat ippD PEEPINPLAMBeMHEIOP PHdfElLR, vidsi BatiranhankdatiePiod afibisiey r i ed
PPD was 0.1 99 /nlL), CaP-PPD. PPD-carrying cal ci um phosphate

ni cr opar t iwsse@btainddn aForNack mhidt domesisnds satieiabaverRpmniasoticoptainiys tha ) ;

CaP- PPD- B@Rf&?ut?‘ondagcx%rgia ﬁ}: &t Icﬁtrrpase SLGAG -abgér%ﬁ.t %H%ﬁ!i'ﬁioé, %IQJ fo?( kg cal cium
phosphat e “m cropar Pt s (‘3 or the prepargtl on net ho an I na

concent r atsh®ple ihefiich TUMA whs hdd@inbi(PelPDIB3y en ektirfrably ctoae nfreagision of
carried PPDwas 1.0 u g/nL), and LPS: |ipopol ysaccharide (final

concent r afi®idvas08se¥st i oned in the parentheses). Among the sanpl es

ment i onedf[@dhjl'abl e 3, No. 8 was for confirmng reproducibility of the
results of Exanple 1, and when PPD and TuMP were added to CaP-PPD, GwW CSF
was produdBbié Bl an anount |larger than the anount obtained by sinply adding

the concenffrations of GWCSF produced by addi CaP- PP 0 PPDiand TuWP
i ndependent t: %WE}“@PWI@‘.‘W’WW&E%WH r med tﬂ%&?d%‘g@'if@ﬁ? H%KHLEi lity was
obtai ned. |Fof Ney, ofmWMMish corresponds to the above sggpl e not ¢ontaining
the PPD seluti-oh—a—syhergi-sti-c—effect—was si-mt-arty—ebserved— I n
addition, |[al®o|PP®D the sanple in which TuMP was added3t o CaP- PPD-Bx, an
extrenely [stTo synergistic —effect —was obgerved. [0071] [Tablle 3] No.
I'miunost i nul &t i &B ubst ance Produced GMCSF|(ng/m) %6 No stinullation 1.0 2
PPD 0.3 3 TUMPp8r6, 74BPD + TuMP 1.2 5 CaR-PPD 11. 4, ,6 CaP-PPD + PPD 12.0

5 | CaP-PPD 114

6 | CaP-PPD +PPD 12.0

7 | CaP-PPD + 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/mly) 12.4

14 | LPS (100 ng/mL) 26.0

15 | LPS (1000 ng/ml.) 50.9

Industrial Applicability
[0072]

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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7 CaP-PPD + TUW 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/nm.) 12.4 14 LPS (100 ng/nL) 26.0 15 LPS (1000
ng/m.) 50.9 Industrial Applicability [0072] By using the i munoadjuvant of
the present invention, antigen-presenting cells can be induced to rel ease
a large amount of GMCSF in a degree conparable to or exceeding that

obt ai nabl Qfab}ﬁaﬁfrﬁﬂ‘a'ﬁ@ﬁdlﬁ? haﬂltahgfﬂuﬂsfa@ ﬁﬂ&haglef,%bhsse AMdid cbiPgenhiteh is  known
to have a potent I munostinulating action. Therefore, it is possible to
potently acltmuuatﬁp@mﬂmtgehﬁ—zprt@edepmghmn thefagtivathi ehtign msrentinggells ng as an
aut ocl i ne mal.nt ai n_t hat., act i tate.
AccordingF dgﬁﬁi sF%P?m“mpPﬁﬂﬂe%D %gg %S%ﬁrtheaﬁgggﬁggg i nvention
t oget her @ﬁ&ﬁwaﬂg@ﬂﬁﬁ@ﬁﬁu§@wambbyungmbody 41 of a mamal |nclud|ng human, a
| moral i mmune response and/or cell nediated 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) mcroparticle cal cium phosphate
having a si ze phagocyti zable by <cells, and (b) a precipitate of a soluble
protein and a nucopol ysaccharide formed by coacervation as said

m croparticle i munostinul ati ng substance carriers, wherein the

m ¢roparticle cal cium phosphate of (a) is mcroparticle cal cium phosphate
having a Ca/P nolar ratio of 1.3 or higher, containing 1 to 15% by wei ght
of carbonate groups
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C332, and having a degree of crystallinity, in an XRD spectrum obt ai ned
wth a CuKa ray, not |lower than a degree of crystallinity defined by
appear ance 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 shoul ders
havi ng centers at 26, 28.1 , 29, 32, 33 and 34 and by separation of peaks
with M| eWhatnsidriesedo$: 211 and 112. [2] The i mmunoadj uvant according to
claim1l1, wherein the mcroparticle calcium phosphate of (a) is calcium

phosphat e h§V|n a maxi numdi aneter of 1 in or smaller. [3] The
|nnunoadjdé FOPERAIE W et CPEPTSIE oe koind gstogr arekindsetlbl e protein in

(b) is al bumiunostimilatifpesubsemepoadici/andacheC@otirigort Rindnyf cﬁff@reﬁﬂc clains 1 to
3, wherei intclb?amméq% nxgt?ﬁlﬁg'tﬁ{ 'sqgstér{alp (:g) %‘wllsswﬁl%ﬂ% feast cé\xﬁé 1ses

|nnunoadjuvan acco in the
preci pi t atc@BbFRtign g%ahwu%owml%%ﬁm@maphasnh@f@élp‘dpgga@e nhagog:élzablﬁr’@éd by

coacer vat icelts, @hd (B pr@ﬁ;ﬁta&rcﬂ‘@us@lub@tpﬁ@te@lra@aalnhmﬁ&y@ycmﬁu@mﬁed bjﬂt er-protein

nol ecul e en n vant accord any one of
clains | % Q%Na&/vﬁrgw%ma]?'hmgpmmr%.lmbn%‘fnoﬁbmﬁtap%éu SBAEAREE 0 & 'i%gfg‘ of one

ki nd or tmcwalﬁﬁkéal@imgh%f’hﬁt%@lﬂébﬁ@IQTOP@TMQGDI&'}IWI@@SB@F@@W%af romthe
group consiagt inﬂﬁr thlo%YH czkdrr}@g,&ber chaamkignes, zs%etb)l wgirg%flaarbf)@eﬁ& Blosps and

hor nones. (}} 0 ant ccordln any one of ﬁ Q§#A to 6,
wherein t e’ 61§gl :}flﬁgrﬁ% Pﬁ E’tt%tﬁ%%n ffp§'f urp, pbigingd Wl‘t @S % wo or
nore Ki ndsamhoslubsm&meéegrsed:femsmﬂxmtyoiaf iheriebgamepracangibsdadpgalaf  t uber cul i n,
tubercul | Rl béidaPI LELY, 61968 8L s o aﬁg>agpe%ggnephﬁa[ é@gfd&%%as

orlglnatlgg m Cr 00r gani sns
i popol ys&tdRaPieeaf 300apd 3, ad nﬂt h@bwhwe@flm%of %’@I?élllfuiyad@ﬁfled@yhol e |inpet
hermocyani rappmunawﬂpedkm%bme@rs hesh ;&dn&lsé‘i%&rﬂiﬁm 29°, ¥ od Ap@sa© eRenoki nes,

cel | gr ows, nd_hor,none i noadjuvant according to
\/\/2 p%?attggl% gak %I\Tﬂ r1rng 8%;;{3- rdnigli

claim7, RePEET dBe i i"hating in mcroorgani sns
consi st of2lone Tk ﬁﬁm@nowa@tracwd@g ko pleien bf whexein st micrapettisbt@bbivmom t he

group_conphabhiigodls) &Qﬂ% pBXhEAS haqn@&%sa%n%fam&s 81 1 B bilifiler et r act s
and hot tracts of m croorgani sSns uvant
accor di ng lo cithf HpUBgadgvagAsc e fhglaim éPb&r‘@JéFh?lg Sgp’gp © et a.
(b) is albumin.
[4] The immunoadjuvant according to any one of claims 1 to 3, wherein the
mucopolysaccharide in (b) is heparin.
[5] The immunoadjuvant according to any one of claims 1 to 4, 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.
[6] The immunoadjuvant according to any one of claims 1 to 5, wherein the
immunestimulating 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
factors, and hormones.
[7] The immunoadjuvant according to any one of claims 1 to 6, wherein the
immunostimulating substance consists of one kind or two or more kinds of substances
selected from the group consisting of tuberculin, tuberculin purified
protein derivative (PPD), soluble ingredients originating in microorganisms, trehalose
6,6'-dimycolate, lipopolysaccharides, lipid A, oligonucleotides, [3-glucans, keyhole
limpet hemocyanin, muramyl dipeptide, bestatin, levamisole, cytokines, chemokines,
cell growth factors, and hormones,
(8] The immunoadjuvant according to claim 7, wherein the soluble ingredients
originating in 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.
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[ 10] The adjuvant according to any one of clains 1 to 9, which is for
internal admnistration to a mammal incl udi ng human together with an
antigen to induce a system c imune response to the antigen. [11] The

i mmunoadj uvant according to claim10, wherein the antigen consists of one
kind or two or nore kinds of substances selected fromthe group consisting
of fungi, Actinonycetes, bacteria, viruses, phages, rickettsias,

pr ot ozoang9j i naredinghihsadpivahitutgbrdingith gragal 7R SwidreiAGhd RAERIEMS are
|ngred|enqﬁ @f bacteria, ingredients of viruses, ingredients of phages,

i ngredi ents of rickettsias, ingredients of protozoans, tunor tissues,
tumor cel I[§0] t (Fhsradiwpnt aperding foamyone phipaimsaintoi Sy ehichrinfosimernaland t unor

antigen F&ﬁﬂﬂidﬂﬁ@lon &olglnaﬁihm 1nmmn@aﬂmamdgetm@%dh Aftided taiu@e of claims |
to 9, which ion into a tunor tissue of a manmal

t
i ncl udi ng Sﬁ‘ﬁ?fﬂ‘r‘f lﬁagﬁléffﬂ‘?sg(bnsﬁyo @‘e apYsFL; cal rreans to induce an antitunor
i mune r edpldns &he[imBjundtguwiannagnorddigue akaim 46,culrcdéin ghetaptigéradonsigts of wher ei n t he

physi cal gaRmd &%b%&e%m@ %?sdﬁsﬁﬁcé%rselte&@d RHmTRE Srolh e&ﬁlsgﬁg gERAS:, sel ect ed
fromthe %&t glacony%ar‘fl nlg Eroway i rradi ation, ra i of rg uency

abl ati on, BECAES: vt 1@8{9%? s HiEEESRS, p“’%‘f’a’\‘ﬂ‘a‘f“%ﬁf’ PR QLt8h, " al cohol

i njecti on;ngﬂcb@its gbActormycetel, atgraienexpdsoesa, 1hgs@entbeﬁmusesr, radi ati on and

soni ¢ di Sﬁﬁﬁ?&dla{is oifﬁ%]éesTfh%rédMQQ%kéﬂéﬁa@tmQt%@iQﬁtg'oP?roTtd%O%Ktu%? of claims 1
to 9, whichis mnistration to a I nc unman, after

ext ernal | ﬁ‘ssrﬁe%éﬂn%’ ‘f S, (AR 7Y AU R muRe] ﬂr‘é‘g?rbpﬁomc%“dgm@%‘f‘@‘rﬁe’é i mmune

response Ipﬂpttd&e l'iving body of the nanmmal. [15] The inmunoadj uvant

according (18 chalfhldno hRLEI (§pﬁlgt%ﬁ gfrpaﬁas,ﬁmto@%ﬂlamas'sts of one

ki nd or t or nore rom-t group, consisting of
dendriti caé@w%iaﬂ%wwwélsws ¢ ApsBRd) teduding hypsrdsRytued yfat ural kil ler
cel |'s, nabhysidal kichdsab idducehd sntinanek ;hﬁmte(a@(pbﬂﬁel c stemcells. [16] A vaccine

cont giegi 9 e THITHARASNARL BTSN Bich 92 A6 Py Gltilins 10 O and an
" 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.

[14]  The immunoadjuvant according to any one of claims I to 9, which is for
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.

[15] The immunoadjuvant according to claim 14, wherein the immunocompetent
cels 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.

[16] A vaccine contaiﬁing the immunoadjuvant according to any one of claims 1 to 9

and an antigen.

44



