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PCT/ KROO/ OOCZS LI POPHI LI C M CROPARTI CLES CONTAI NI NG A PRSI MM or

ANTI GEN, §\D s RMULATI ON COVPRI SI NG SAME FI ELD OF THE | NNk Rbdobbss present
i nvention reI ates to mcroparticles coated with a |ipophilic substance,

whi ch conprise a protein drug or an antigen, and a.sustained-rel ease
formul ation thereof for an effective in vivo delivery of the drug or

anti gen) BACKGREUNBTOR cTHE CRNYANTIION S Gﬁqmmt&@%ﬂpi&b@ﬁmr pkeknodr ugs or

antigens suffer fromthe _problem of denaturati on ca P% heat) organic
sol vents and/ or unf av&raBEENy AR FGRMLATeON, C M%’AS\IJNG AME SCI. Tech.
49 13-19 (1995)). They are usually adm ni stered by injection; however,

because theiMMast only for a short period of tine after
adm ni strat iofs m ni stered repeatedly when a long-term
treatmer8 is required. For exanple, to treat a pituitary deficient child's
dwar fism human ¥v€p e‘ n i nj ect ed dal I every. .ot her
day for a peri odgﬁ? &O(ﬁgs)qor %@ 13{1ere ]e ¥ Cé/at 5'
efforts to deitdt ap Jemmlul/ecwsbatﬁedenewease f:@mmxime cmspmtq:urrotdaa:g
drugs or antigens afigénAMEhe:  CxheRak edsyg%aeehff\e?ngﬁ eft /e Hardow el op

a sustai ned-rel ease mcro artic or mu atlon repa coating a protein
drug O an ﬁ@#@h%ﬁ%@@%éﬁiﬁ@%@@%ﬁa@ﬁ etlp@@m SE-} @ntlgen

pol yl actg de, pol ygl ycolide, poly(lactide-co-glycolide), poly-ortho-ester or
pol yanhydrx, , de V\:hl ch contl nuousl reI eases the drug or the antigen as the
pol ymer degr2&k Y = LN Nd R Langer, ed. , Bi odegradable
Pol ymers as Drug Dellver systems Mar cel Dekker (1990); and Heller J.

Ad Dr Del. R 6 h f. f | h
sexeral ugtdvant ages; Jls[ sel}fjlfgﬁ’éo ?r#at"h Oqzﬂq‘" %5)@%&%&%1 %rléru "g& <

2003 PCTI KROﬂt@@OQEespm@tl:enprozﬁ)l éenahab:althendrcuag.lsmsd abyi e tyndergpoeisc

b epar 2 on PR T RERLRC Ltk hboRpR frefyy iy MU 20, .
211.-223 (lwn #9gardidc- 19 s6198h) ) i-s UFheYi @als cidexblge a

bi odegr adabl gy Ve r &l SE?' ey, e%'&'ﬂbri AN I?CFWéRF&an' Bedhi¥eNtthel 10-in NBLRY! ene
chloride, et h%%]sacet ate, acetonitrile, chloroformor. acetone. In order to

avoi d such MIeSTY RS LEFtacPRdY £ ud ofhebtaReERrdviath EATS: pifer

sol vent, LeeadimlstidvioR| efledethad dnicey beaédmﬁheSbéreaafepeaeadaptm@m
with ayé/}gter qubIe olyner. to obtain a pri r article ersin the

I
b 1 rar P b 15 ARBE AT PR VA g bt e ni EOR SROBEYE ackBl EHAT yie
and dr yi ng tpetuwigsany i nglediispiersi on chd labtsai ndeat ifsmal humanpargrcmmeh

Ig;'?gnt No 51%‘1?@%%413‘3&’ r@&rgé hn‘}@kted’ aad YZ%% Rt d}suc% mcr partl cle

F5ees S5t pregarln
is conpli cat%dpaﬁ’eloﬁnééoﬁom%'eﬁhs Tﬁé‘r BFave afereEencat t&eFes hap deseMop a

sust ai ned 2%5&} eagerbetsul aid ongeqRlly Ngf febriveal AU YABied rdlease
gelatin,_col n% chi tosap, car bg@ ymet'hyl cellulose, alginate or

hyal urc%'ﬁ ‘?%?LHBIPB‘BF? r é’&SF’I ?raﬁ%r“&e%'t er to forma gel
having a hi gh Vi Stesi taxanp I, I eh@asasi ve digt@idile NtHaha@e N beldM MadEorto
exanpl e, US gat

eelop a sustained-release microparticle formulation
prepared by coating a protein drug or an antigen with a
synthetic biodegradable polymer, e.g., polylactide,
30 polyglycolide, poly(lactide-co-glycolide), poly-ortho-ester
or polyanhydride, whith continuously releases the drug or
the antigen as the polymer degrades in the body (M. Chasin
and R. Langer, ed., Bipdegradable Polvmers as Drug Delivery
Systems, Marcel Dekker (1990); and Heller, J., Adv. Drug
35 Del. Rev.,, 10, 163 (1993)). Although this type of
formulation has several advantages, it suffers from the
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1

25 No. 5,416,017 discloses a sustained-rel ease injection fornulation of
erythropoietin containing a 0.01 to 3 hyaluronic acid gel; Japanese Patent
Lai d-open No. 1287041(1989), a sustai ned-rel ease injectd &nJANoRIBUI at i on of

i nsulwe o6@1gsRi Nning a 1 % hyal uronic acid gel; Japanese KO/Batoe025Lai-d- open
No, 2-213(1990), a sustained-release fornmulation of calcitonin or human
growt h hornone containing a 5% hyalurohiz acid gel; and Meyer, J. et al.
(J. Controlled Rel., 35, 67 (1995)), a sustained release fornulation of

gr anul ocyt eecdloarsy gtrablat ngHaact ar{es CGSEhrg cootrai minmtg gen35 uhde ragoddo

et ai nea 2t isisn (R TMEOARRE sk 8 ot B0 o005 e

ef fect bectbee pheppratdion dpugsaskovitlye pest (ParbugiT + hé. get nalri x havi ng

a high vis L er, g hawhn | ur ey i j on of
several % égﬁlttrbl' T VI bo%rgf_y?hé. 3%\ glﬁﬁrgxgrde?ﬂoefc %%%%?yc%%il%m se,
5 whi ch naReIVERE i Aectinavaidatdst gerhiusel 12 Riedegradibbe malymwer drug
and hyal ur gRissAGL dis3pia) Ve d Navat BbgagiBYakyioBhe , f oL nyl at iUy &asi |y
diluted by the hody fluid after inj ec?| on, with a consequential rapid

rel ease of CPA@¥dMAsy, WBERYLY A39H3ED da§CeroRriEkanfl e, CHARPFRESEPat®nt 10
Lai d- open NeetbmkB87041(1989) discloses that when a 1 hyal uronic acid gel
formul ati on contai ni insulin was injected.to rabbit, the effect o

| oweri ng the bl 3ot FREEoEP RIS et HOCRR Rt SRR CSaOR ot St UriF
Meyer 10J. ehtdlgeryiwde st agraumi&Ss&atvent , Noee 5o 16] 0lHavé hatepdead aa 15, 2
% hyal ur onj ' | for .on, cont ai ni .and _a 1.5 % oni c
acid gel ft)ngr?%%ggi%ﬁcclo%t g&n%%%%@r%@r o%r{{e?f'qﬁ%ngsﬁle?ﬂwat H;aé:eerrun%}%l)ﬁ% ein are
admi ni st er pe@lyoean tenphdlairblaopd eyl pavtithesed pspersandrihys muiduerny v
drop to be L/ fo 1 (o[- L SnE N 4 0‘3&7@?

hyal ur onat g(gl\g&klgé%Mol%i g?la dsll%—:lrg\l 5%19%;@/%% hgtgﬁggggtlgl? %r ehglare %ai/déble
esteri fyi nBOAAMET #HAI FOMRT akhg Weshlsdmey |dpRERBION BBeSDIGINIZ SOl Ve
in wajer batnan ancHoFRYELSDEYEEE, SHICIK aetdian®t hyl, sghtex) degMVBO)44 A
solid benZéI hyal ur gnat e, m crgpartl cle formul ati on conf al ni nvg a lprot ein 25
drug has bESA Podparte® By t FRACHEI RR GRS Nert: 154 r4ef | on Howeved, ‘the

met hod( Ni gptrbicegey .ofNrephriahg, sbebcaddrdpaireriel SYi.cdapiicdt @l and

Bi oact . Mhﬁr. ° 22nd,_Paper No., 3205 (1995); and Ilum L. et al., J
Cont r ol | ed"REFPHC™ER 11994)) . "which is conducted by dissol ving benzyl

hyial uronate in Drh&hne maﬁfspé:sn;j.rhpemea_.ipt@nptﬂ. touglevie loipe ar emid td imed

sol ut hgn; ; , L o, oi rm

Ul s8N Badoadd noE ALt R rad e R g R e Y €
acetate, t8elREighul sFohlageast r 11 EMBI 1 heFaFPOMRYIE thtlai Feslol4iPse,

m croparti ghgs na@rési My dinerdvidr akeln drie aﬁQtQQaZY{Rgl e QN £y
However, th be%z%l hyal dronate fornul atjon,has the \ 0141682 - 4 3 D
J~ 20(13 PEPPRRSD/MERS GPadiRik 3 ndtl t RRVHRGt 8i Mg IS & Yeddrigh
ﬂegatur eg_ b;g.tela@e%r gaardﬁugob\teahuugiegx is%ddl@r.prwaéﬁa@w,emamk;@ézs@g by |
ydr ophobi enzy onate itself. An in vitro, rel.ease test. of a benzy
yal uPBnat B0 c PR th & CONBRLERRS 5% SHHEAAIE e h e B P
stimul ati nfofracilet(iev C8E) elywheopodetdm yc@st 4nin@aCSE. 0as tel 8ased in
Lhe inithaby21ddt Aol deIgal | oS oL GCOrLMOREERNGRE, NS e

al . , vide“supra) , suggesti 't_hat most of the protein S
denat ur ed. 280 0k3 (U4RB Heanti ﬁﬂ?téévl@ldapfﬁdﬁaé@ptl@]%ﬂﬁel%eﬂpm%@ﬁ@@e@@ op

an oral fogauhAbiPN-BhtA UL B I Ug OhyATuRBhLGCThcidSi BEL ;| i hesel ar,
the fact that a mcroparticle containi 3& an antigen haviing a particle size
of 5 8fh or PRESEtcadad v@BERY PRagoeyRdsi PNy a dhahaidedrelersefore,

15 is expegbethullRali G Fd LK ERHL R DY A eRhedrbRth BOLGbhé R DRgi N

t he body, e.gb, Payer's patches of  smal] intestine. Ho er, it is ‘
difficult PoPsM¥elLMEogH pArid gelysearklieys§randor Btah ah&-&@ﬂ%@%&%@i ts
hydr ophi | i R'Eux.'\,/larpglsl_Pi gh 201%959?9?;!! ar swé;@&r_;ea’ommbaaee ftdmh vAlaarar id@g f’f
an antigen cel Il s, an,absorption enhancing,_ agent as .a.mxed bile"
Sal - T at L yORBPR LA oL R At AT YA FAC E BhABRASET picg it aiiing &
acryl B&rni 0i.Be tcs w¥ doyabtiromddi anichgel .gl yceri des has been enpl oyed (Lee,

V. H L , Cit ev.  Ther. ri 9:- 9 ;
Yoshi oka, S. et Séﬂc% \{",Y?J.u%’ﬁg‘r%% Qéglg ggilkgé@@%éggﬁﬁgayg %c%‘f%é%gﬁ%?l ef f,
J. C et al., J. Pharm Sci.83, 1465-1469 0.994); Miranishi, S. et al . ,
Chem Pharm Bull . , 25, 1159-1163 (1977) ; Fix, J. A et al., Am J.
Physiol ., 251, G332-G340 (1986); Shao, Z. et 30 al., Pharm Res., 10,

143- 250 (1993); Constantinides, P. P. et al., Proc. Int. Synpr Control.

Rel ease Bi oactive Mater., 20, 184-185 (1993) ; and;Bjork, E. et al., J.
Drug Targeting, 2_) 501-507 (1995)). Further, it Ihas been reported that
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+5 5 ,~0JAN ~ "' salivares is increased(Genco, R et a# ?'hg
Acad. Sci., 409, 650-667(1983)). However, the only effec Pve 0 ? vaccr ne
f or MUVE@ PUH682nat has been successful |y devel oped is a pBFT/KR¥MOR%e for

which an intestine receptor exists, and the |liposone mcroparticle has the

probl em of structural instability. SUMMARY- OF THE | NVENTI ON Accordingly, it

is an object of the esent invention to provide a mcroparticle having an
i npr oved stei9ass %ﬁ%@ teaauae d&ie pERFeIM SrHEst ELRAYAY URRSF BRTER gen.

It is anoth&He OQEECTmanrlt:i'leh@i’rﬁﬁgnta 'Hh\.@ﬁt AR o ROV dﬁoﬁrever, a gel
- sust ai ned-r,el ease fohgatsatr on cor n said mcr oggrtr cle. ccordance

with one aspREtnPra PESBAE | e‘f‘TﬂE‘?Eng H@Ja& itic

m gropartl dhe_qrcorﬁmctcsama eltj@opruzhlmé;uhscﬁh ancef Bo?/\/abenoétﬁef?&fp@x“pr ent

and an acti ern nt sel ect t he i st a protein

dr ug, asaper‘ﬁ the aﬁcge r%‘ ar‘inaﬁf" \%ﬁ&g«?ﬁ #21531 ace#%?tﬁ‘ﬁﬁ

m croparti dath stbheatdchgv amdt hleyalunphnbl cacsndbstiarsrselvBRI:EF PESER,PTd O\I OF

THE, DRAW N T i d:fe t

becone appa e@‘ﬁ%{%ﬁ&%&%%@ﬁ %e%%rér |on (g)*]:eepre erred e d#%ln S

taken in cafjugrctivieof iont h@lﬁbcénpan)%ﬁlﬁglanmlng%aplrdr y@heRse RE. the shows
fin, vitrogF e%@uﬁ?{r' W:‘i%h‘ifn M “dé%pa”FBEe%x ﬁ?l%z Pparssd| Psredh and

2B reproduce scans_of M Croparticle extract sol ution

obt ai ney |r¥-'alﬂé%*toﬁ<%rr§|°e 31a%a794§t<5ﬁ§§r>d AEFCcAREBSUS-Rt ubhsR, & 1 %

rl gs peft I vtelwya}la{wbﬂcggtac&/& g@‘él?’$fb|;::h1'§.fart:§td&1 SEGneeaﬁsLtn@f dihguhwhﬁr opagticle
extract sojutio ained,.in Tes a st apdar 0

sol ution, rEsiRisdefy @ blb"\?b 061e; begéec% O%ET%"L%E)“E%S@QI GT_{P%\P%: THE

| NVENTI ON galuacoséd 1~ewRﬂ]' /wd%!)@m{baﬁméﬂrémldrd,y 2i4p phirisi; c anticKepatt i &l e of

t he present, en I Ll ubst €y d ¢, 5

i ngredi ent. %Vl %‘e gerrlr ' %P@%@%%§C¥§ ugegﬂlgh ?ﬁé gﬁ% ent‘gg a

i nventifon |23 'a mr@hercpmrr: ug?l@egﬂﬂdéod'm@atrlqmtqmlmm €3PSRt ane a

protein or pepti g aqslw%afdrswaegay%ﬂﬁﬁ%%maﬂesm@ﬁg'ﬂ&&feéwn

hor none, porcine gro hor none hor mone rel easing hornone

growt h hor briegadt wrpeem%pr@rtm & adpdndSfFesiadhiPadRngnimatt or
granul ocyt e JEsd OPEwEEs COE OfMeskl ﬁH‘b@Tell@Q draed H raudisi BP ddsp Cob 0b¥low
strrrulatrn ) cto rythrﬁg h)eﬁ_ bone nor oenrc protein, interferon,

i nsulin, ]ra)%e%f e 1 In1hdAdC L EVEL S15 A4 8tunmor necrosis factor,
rracropmage acti \@émmlfhpabnronater(HMFﬁ“ tn‘.linbia degener pt i amgsyachetic
insulin-li M., € ro e.p n
activator SRESE or pRAEe8ny “BRESE TRy Rl et Pl Ay ahuiate G ORE VRS
drugs whi crbewb@l;smbl n doms prags alitssalentirowatsy Reyyr éveanaeiganic
anti gens 1 ngdulen { hggen olkalfigth dHyIM s @DECRK dERBRISPIL NOGeNs, B epk gy rom

the group consjsting of adenovirus_type 4&7, hepatitis A virus, hepatitis B
Vi rus, hepal't}f%}r%r@%? UBicrRPREEAFA €A ToTIIUA Bk AON J%&}%ﬁ'\%%%l@ e"r‘“rcEBﬁ FH’H S

virus 2srrea&1 Vh&ESbeeRi gEaRad byt theVigmifls idntddialdrit VéktiBacPobho

vi rus hydro i rus. ,chi ckenpox virus,. yellow fever virus and_human

i munodef i ﬁ%ﬁ’b@ngr% 1?)?@3&' %r% p&thoféns M—F&M
consi sting ccﬁnrﬁmsljemel | aBpeatussMatelar, razmbwmfmr EROBr 0LO85Peni ¢
Escheri chi o h| lus, influegzz b 0 rae,
I\/ycobacter?aun#)t u%‘érln(: osr s 's BRErLIES %‘ Mgé) aﬁe grg?léﬂ)

meni ngi ti divhigh ﬁ%m@m@@@wdrlmgdm&mmydaby@émn@,t@ah@Mém a
tyohi .3 i apldideSPihg FLPLOLRRGES BBEHTONLAGAN] UaPhgrENoOLET dEioRne O

nor e pathogens se the group onsrstrn
imitis, LRSI B @prean&tmga s Len; t@né‘lneé'ralrrrﬁlel p%f?h%@@ﬁ‘}san

responsi bl et @ sibg; Hneasdd sRbes! 881¥EAM which is miscible with DMSO,
e.g., ethyl acetate, to the emulsion to extract DMSO
therefrom to obtain $o0lid microparticles comprising the

35 protein drug and benzyl hyaluronate.
However, the benzyl hyaluronate formulation has the



WD 00141682 $ 0 JAN 2003 PCTI | CRO0/ 00025 - the group consisting of bovine
" bl ackl eg, bovine epidenic fever, bovine anthrax, bovi ne 3Akyarg3s di sease,
bovi ne fog i’;md nout h di sease, bovi ne manmt,is, bovi Ngc *@&%@ F
nasotYQONALH8 i nfl ammati on, bovi ne viral dlarrhea bovi né ectious
gastroenteritis, porcine cholera por0|qe _epidem c diarrhea, porcine
atrophic gastritis, porcine disease caused by pavovirus, porC|ne enterltls
caused by C e, .C S

chi cken enég%ﬁxkonye |stl'<l(?éI %§ 3§§08r§9§?%§1h@ Q%%§§g6 éF? gg % used
by parvovi £he @nga@og Snﬂef@nﬂ:ouseﬂeplatth$ @repﬁarm\reg@t&ma@ &iso by

att enuat edy, r &g%yq ﬁﬁNﬁn DNA or
ol i gonucl eo¥| gebgl)%t%a%t e rom§’%he ataﬁfé]en ebut t esé“d\%e%g| ?elggg

anti gen whtegtma@fbeausbanenlt hléypl’és@nat% nhoeepathicihe CPPBPRSILNG
subst agce %mﬁﬂl%yé@ Hﬁ%@og&agaecmwt stIKankt Ryl nﬁseési«(@MLk:@w and

its derivafjves fatty .acid and its derivatives, a wax and a.m.xture .
thereof . RERVESet&Y \%‘1IY gi5dé PhicPUaESFeWrehrRlepRgsphnt EBPI dRICHRE, 20

phosphat i dy| @agBol amidne thehesghati dyl mekeneragd- @@pmhghtdyhg@@sl NQls..
Repr esent at 1:ve derivati ves of I i p| d i ncI ude a{jachl d0¥ C&Eo hat i dyl chol i ne
and stearo§F Blosphétfsy ELRER Y ot o PPty €i REPLE

nyristic adrdg palsnidematacret. stearl c aC| d, and salts 25 thereof.
Represgntati ve ri att I yl, st

sor bi ?gn pal mtg?l tylg%rﬁgéggag%éars)étvae%aglor%E%&gﬁtﬁ%nié%l%eatbeeseéfa‘ég&g to

pol ysor bat éeVRépPegélnpa"allvéomuéstnqnl qflea apres ighidy ugmalrs ghy ang igex),

car nauba d migfo Wephhe A t py ef f ace
30 acti vewﬁlé%)g Ai | |1§{s slféalflécdelsa&guch a% Fgglg%hrt%%%hoép ﬁi&ggeﬁgﬁéﬁine and
phosphat i dfPBRAASIIAE P& aTkd JenpBANEREC anPR¥bpaEL @i Tt 2e AL thetthpEs dRES

invention gam Ben@abiayopﬂgéo&?tsgl%eyweaqm deafer abky QhérEQol.:eo %by
vvelgh%% of ,an actlve%n redi en to 99 9999% 35 wei %era y
f

5 to % by FEPGTCE tl?BoﬁﬂFFEf‘:“sGﬁ'é‘t s ot eSRSFd £+%f the
m croparti ﬂ:beat;on VArD0tAe68Bodyg _e g Db, JAhye PGl KREAHKN 2Dl nsa@dilt i on
to the actl}{g i reqredl ent, the mcroparticle of the present invention may
further corrprl 45 ﬁlyal uronic acid or an inorganic salt thereof.

Represent ati ve Hooregean ¢ isalissddfEhgulor barcMarld s wfl bdyesdd patches

hyal ur onat Sig n t%mﬁ u ; o [

hyal ur onat go n%aﬂﬁé?um A}V %ef{gt e 8Z| nc o gﬁg@&gggﬁ%g ?ﬁ& Wigh

hyal Lﬁgnat@°1ﬂ9&|1@r‘-bﬁ'f%l§$&d oFo i emhanee g8l ﬁca§%¢¥P%9nb@fu§édaﬂﬁlS#r’am)unt

rangi ng frB?" B Jeépl§9 an&(b%kﬁéioﬁa%‘?ﬁa@ﬂ:ﬂ RNt N thg a mlxed
i cropartig

%30{' 1L_ncropartlale of e present invention may further
conpri se aPiafer ubtat&Xci prant FeF 'pur tRT st ab?FEYi ngink
active i ngpﬁdsphblﬂﬂtfd \évataacrrﬁmaghhfztﬂx@; pi enﬁfmtmta maymédlusnled Ch{&lltﬂl’le
present iny nt| n 4 ncludes _a_car Late su s [hydr XYPr o ul ose,
15 car boxy % éi Sfﬁﬁaossgeegloﬁﬁnﬁ ggifffﬁeghﬁ I'I &%crstg—%cﬁé('rrgglag—

al gi na%e, Wﬂl&ic@séﬁ—%&%@ indibsbdekasaSchartosd,. ,
dextran And CRadp! 14y sulFal Sod 244t ?%98§Ychsé‘c§té" RuALRsard ol aid n:

am no acid . _argi nine, I'ysine anda

salt 20 thekedl: ,a_f_a.talga_su_&_suah_és ét‘léér'lléeém é99éhr|N§F‘g@m isal. such
as phosphatg; a@, $Utheef.abhastchras] Twe@@('ﬁéwpiéfﬁtméﬁﬂ)e @ineoly. and a
e watersol u

m xture thereo e eXC|p|en In_an anDunt

rangi ng fr 8k 650@151‘—‘13—9?9—5—)3@%—9 h€2lyr & %@éﬂof I(&I%Bé)l ftasy % hEtos
wei ghsobased. anhta&namw ,LofLo,he gni- Qs@pa(ntggzl)q cahetghgqmldd§ P. P.

m croparti h at ng .2 solid
particle c8ht&i m’n &S o SYRRae GO B EaCRRE ol & Sekfde
accordi ng 2o, amy4en.6850f(1f9®I3l)qwang BﬁbbhdsE 3é)t'léhe. il m_@mgg_gmu cle

n LEZSL?%‘SQ%%F‘&?% (T2 i FREERRE: b ORI TbAson e cir WP e

hyal ur oni caachilcaopas bietier - pmbpbredexbyp|gmapsdra1;&n@r hfor\eema éayrium t he
resul §5ng EQEHHﬁ’P tqpobt %81?8#%1’%@18 ke hes f%&&@brﬂé“g fhe agldiv
|ngred|ent I Spersing the so partlc es I n an ani ¢ sol vent contalnlng
a WD 00l ad@spistered o BN ardOR INCHTKREH mmpsnse in the glandulae



| i pophilic substance; and then drying the dispersion to obtain solid,
| i pophilic mcroparticles. The organi c solvent which may be used in the
above procedure includes ethanol, nethylene chloride and isopropyl alcohol.
5 Alternatively, the lipophilic mcroparticle of the present invention may
be prepared by dissolving an active iﬁg?edient in an aq JLsAN MRS | on
containin t.her 0 tional components such as hyal uronic acid and a
wat er - sol %5‘\%151 i BAt 2NEHi réa(%qﬂqoa'ceRac??véirvpéQH—LMasﬂﬁéée such
10 as IecEkhln,t&@gptosoosaVKngBme surface-active lipophilic substance to
hydrate, and s the resulting solutio In the spray- dr i ng step,
the surface- acﬁg % FI@Q&Hﬁﬁéﬁﬁg ﬁYﬁrﬁF@g Vacid &t PRl aF ioRe
dropl ets &idhicdets neralm ;mmce:éssurbpé@ﬁmeh@pwemq|p@116w§db@ﬂé £fép The
i nventive p repared has an era article, size ranging
rom o1 S0 Hihy URATRE) TREOFo Shah hornd, CHBF apt $P3SPEE10. um
The |nvenmhﬂr0parmmm&elhas that problgmawpfastirvetingiledist albasi spyer al
advantages : ( 1) the active ingredient 20 is not denatured and retains
its full activity; (2) it releases the active ingredient fully over a
pr ol onged SUMMARY NF | THE STNEENTIONiI spersed in a |ipophilic nmedium such as
an oil, and the dispersion thus obtained has a |ow viscosity and retains
the full activity of the active ingredient; (4) 25 it is easily fused with
t he phosphoh;mHFQﬁﬁﬁﬁ%gkyof1thé8bé§y0b0e@tf@étth@lpnﬁsanqxnmvemmaantlve
i ngredi entd Bhevike ao%cr(o@ Mh?éléthdﬁ aalrl ﬁn@ﬂfaxﬁé&t@{f&n& Caflg be

at e

translocat% |nto Mc Payers's pat Int
i ntestine: HERXY cPE Bf PEPESERH dFHGeﬁ’Fl é® mntigenor mJI ated in

the forms of dIRpeIiSI oanoeHuL:SI@lﬂjaed asf ot ole. %Eeéeher eln{réﬁg%gse@é
L on re are |sper5|ng

i nvention_furt, rovides. a rsion 1L_orrru

t he |nvenPF\9<¥J1qupogh|$‘11%t?ﬁ'EF pﬁgteLie@IS@s AR R ORI I‘F‘& %HF’&W Trlds

| i pophi | i mln\z«hpuntwfmm may be used in the present invention , includes an
edible oil, gﬁoal 0i | S ua ene, squal ane, f VWD 00141682 - 10 3 D
JAN 2ppg PCT/ | Ve F71S APRSSE AF -CBF PTPEFYte. ride, and a
m xture th@w@mftldﬁeprtdrwﬂ ants v;a“cmhcbéda mllmmpﬂmihﬂe cbenopatrtioleve - oil,

st over corPras & Tipop i b eRbiatr JORKEr BoLSEE T Ol her
conpri se Qxdiilm@féﬁ BRhgehtagyive prw@mmweseﬂ@t@dsmm bhefaraupat i on

may be US%@nfsQrst'lfngf‘Hﬂ %ﬁo&fﬁ{ @ﬂf@n'ét @;IS&:EHE cT PLES CRL i nvention
al so provi des an oi wat er enul si on forrm atjon conprising an agueous

i nj ecti on2REAEER 1IREFE IThERE STEIR6R Forivke dﬂ%%‘FPP%"el‘éh%eﬂb%sC?%}?%@tl on

medi um i ngligteshdl Stiidded wad edutsdtthricduf f ered solution. In the enul sion
formulation, the |ipophilic mcroparticles are coated with an oil and

remain i angE%ﬁ'ﬂE%ﬁ%i@%l@F@EnﬁﬁﬂﬁIﬁbg formati on and stabilization of
the water- Si e enul sron fornulation nmay be used for
injection. The enul sion fornmulation, when its active ingredient is an

antigen, may fWﬁbo%nabbé%t%nahhefeaﬁhregrbf rtﬁé]@mawsmw:mmxon
medi um thereby providi a m xed_vacci
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di sper si oWifdr nREEeM8N W%ﬁeEBnpﬁ‘f%s tnl}f’i%crgﬁiaf?'i"ﬁ?gs %?S‘ﬁﬁo)é %%rsm ch"

surface apregeaidddsABmsbePreaed | kakeredihl e edhjunayiba mwdigth witthe a DTP
vacci ne contai ni ng DTP anti n adsorb ?]o alumin an aqueous solution, to
obt ai n an®GFPMAX cﬁ‘?ﬁﬂg’i’%ﬁ' i fgﬁ?'rﬁ ation. The enul sion formul ation
thus obtained iFgcconpasedshbwan afineousiphase waigasai nEOTPLEAS| gedf

adsor bed ;0 al um and.an phase_gontai ning solid mcroparticles of HBsSAg.
In this eﬁﬁf’g:p@ﬁrft&‘iﬁﬂsa&}oh P%Bgﬁé ghd DTP antigen are present separately

in the aqueous rikgse 2wd alnld phasereptrodaspe cCRPVEBLCt hecahg poEvethe ng

undesi rabl.e | nt eracti.on A I
m xed vactrfé°P tslr% ’éﬁSEH% giﬁégsoggt%ghsgsgrnalﬂ nt i ge&?to al um
in, an aqaeami seolgﬁamia:n-@ k@Bmaqerssf el utiom, areopectcorely i can@f f ect

due to undesirahle |nt actl en e sepfh
i nvention furt é19 'ro \(l)\ﬁi&u§§€\%@§0/ ?FGC?& §CT§Q I%eb SAN 200
PCT/ KROO/ ﬁQ&%p‘amdezé |:cm emtrpactl sglukdonnobteinediis: feet i BxampiBe -

iei ng n can@Ee orha i Bt deecRr Sedreiert, PSRRI A 0 i st er ed

via nasal or 5 bronchlal nmucous nenbr ane.
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The f.ol | ow ng Exanpl es are intended to further illustrate the present
invention without limting its scope. Further, percentages given bel ow for
solid in solid mxture, liquid in liquid, and solid in Ii :,ﬂN on a 10
wt/wt, vol/vol and wt/vol basis, respectively, unless sp‘?(w ca

i ndi ouoe4ioBher v se. Exanple 1: Preparation of Lipophi IRGE/KReYWPArticles 15
Lecithin was added to 10 mM phosphate buffered solution (PBS) at a
concentration of 2 % (wv) and hydratedét horoughly. A reconbi nant hepatitis
B surface anti en(HBsAg, LG chem cal Ltd.) was added thereto to a

concent r atiX LED _BESGRA )l s HINVIEME EOIf ut i on was 20 provided to a
spray dryer(Buchl 191) at a flowrate of 0.55 ne/mnute to obtain solid

m croparticles(Mcroparticle 1). In this step, the_inflow air tenperature
was 70 C and t heh8ut§edf ai 9—1P@E’ﬁ'ér1étcur‘@lcsepért1ﬁé-%aptfl cklaesipressmt; he
m cropartichesnt s eRmpriekdvas LApbPRiNaRIes@hsPahckd @5 auMAEHR! e 2:
Prepar ati on of cg g Ehl lic M cropartl cles Reconbi nant HBsAg was dissolved in
10 mM PBS 139548 Bbncentrati on of 0.5 ngy/ me and car boxyrmet hyl cel | ul ose was

added thereto tpha a:@m:eetmgr@alehwwﬁ(q(:w/ Wy bzhasreeﬁtﬂrt Itr:rga Sgﬁlelgérftn wars
provided tp a s ra% %er (Bucg 191) at a flow,
t af

n{err]/ nm nETo*3 i REPYSBar (1LY Rs p?fﬁtﬁar?s %:f"ég Cflﬁe alnr‘f'fllgr?\ﬁ air

t enper at urléepmséﬁﬂa&aecbtd:&ebmltd:f @efih de rdmgq)e.lrmm&e l'ﬁﬁnﬁx ghosalhut i on
f 5% th t 0 | AN

o 20 haed Nt gl oo Beste oo JOLOLIE A AL 1

concek? r atgeeivieit Boggpane) re'IheSﬂ-Bgumm@rm,smw@h mgmprl@vﬂ@d@atsan@ spr ay

dryer (BuchbedOige aty @aﬁl_lchWFy@éBCBioﬁy ﬂﬂmﬁlﬁ\:‘&ﬁgt a?:@c?:‘l A al

m croparticles(M croparti Is step, Ir te erature
was 85 C dFRFY¥PrRhagef FolorRYr isémetrlatt&me FRrItoThe PaFerehadsi-£olenyt he

m cropart it BeulAesngbt dabMas eRvihe-opiias: 6f, 0. iadrpeS WBrphbYerianml e

3: Preparation of Lipophilic M cro ficles Carbo~ cynet | cel l'ul @se
di ssol ved FF0 101 P PESSEE X %on P on oG TBRARE Y - T ELei FRARAIESddded

theret® t et tendent radnen crﬁeczrc%mév)fm@lohydrraaeﬂoph@rg@ugbh)tlvh&1ng
Reconbi na s t-hen added thereto to _a.con atl on of. 0

The resul ?‘Eian%{B%m \A&(?r‘ictlﬁa"g{ pros “ded gegengﬁra%ln@rggg uchi- féli' rEl Iow
rate of 0.H5%wHinfacteri oepbtiarmadobiréwrinc feprarn cl et émuer Déarsmla:llogea) I n

this step,g éé’&?vé@éko%]‘ﬁé"ﬁréﬁﬂﬁ%é‘t %&t"‘@ﬁﬁgg fo2hdct he ‘&tft % At eaBh

terrperature e par icle size of e mcropart|c est obta|ned
was in the¥ RRRE e glougs whigh meahpeeysed én9thPrE§§|5§ﬂtoﬁn€ﬂen|§llﬁ>@phl lic

Mcropgrticles ﬁépiégeﬁtaegder aanlg@@pi&cﬁu&@s tHRRAAT 8Pt HEhBE ¥RLQUS
ingredients listed in Ta tootaln rious solid

m cropart |Ce;1'|l%§{li\/|l'ﬁqf§pé}at’q %%n @c)'ted LEfetiie group consisting of
M cr opar t idefetiyeyat gpesakabl hbpaﬁmlmllsl @Parirud £ hepatitis B wvirus,

Si zeNo. I n redl ent tExmé)l emé”&;b?ﬁ%@}:&ﬁ%oﬁﬁ_@/ﬁp%ﬁw V)Joaplariese B

5HBsAgLeci
5HBs AgCar t&m;emawi t:ess Iunlmj_mataiiasewiﬁ / n@dmer@(thJ)SOVirus,

SHboArcar LRy PEEp Py BEREE i §Y@%§§§*ﬂ% Y3ugh SeRigkirper
5HBs AgCar Bobasiet rmlclew Lﬁ@s@z{e@mﬁ gl h@@@/W@O@Wﬁ#FEG%W\}F@S:l -

5HBs AgHyd % 0.1 -
5HB§A8[ZCI%?8%WA‘@ /;JaLH}Q%?%ﬁ%V/ e Zé%%%vg%ﬁ@hé(%ﬁhpg@bﬁtél@%lwo\f)

5HBpr e S2AGXdetRldanRariuetie] BRI AR IR LY kg3 U GFOF2X0BRAVFO. 1 -

SSEC- SERZ“EE%MJY@BHIW C@btUi' 056'& mdihil @atl E. F1BgHes52 Asypeen b,

St ap&y{i ocqQccal, Enterptoxin ClL myfan rotern m aI Ltd used An a

quantidy fhgohagteriua nyggg%&%}_g&

total wei gidnidgitpdegli BnEs)c WNRDséeBia menlnglgld;s B, Pseudomonas
aerpg_%ggga, Pseudomonas cepacia, Salmonella tvphi, Shlge_lla
spp., Streptococcus pneumoniae and Vibrio cholerae; one or
more pathogens selected £from the group consisting of

35 Coccidiodes immitis, Leishmania sp. and Plasmodium sp.; one

or more pathogens responsible for the disease selected from
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Exarrp%dlo? frepar ation of Lipophilic Mcroparticles Caidyoraydmriobysl cel | ul ose
was ‘'di'sso in 10 MM PBS to a concentration of 3 %wv)) the resulting

sol uti on was 5 filtered and sterilized, 4ecithin was added thereto to a
concentration of 2 %wv) and hydrated thoroughly. A DNA extract of E. coli

-was di ssol vigge | §rélpm™AdRS dth i) SFDWYviffe Jbﬂaémi’egnd BV ihes 0b pi 4 &R; ¥as
added to the above_ m xture to a concentratlg\‘rllqjag:]?c 6 W %hased on the total

wei ght of theven nbavime #BFhEaEd RPYAREn R 25 mEGFERSE stPPYERE The

“resulting sw@ﬁr@m@nm&aﬁhpaggéagd t BoFrigRr ax\énﬁlrmteiéBus@hﬂ@la)nﬁéc@léugw
rate of 0.55 nP/m tetq aln SO|Id cro artlclfg\ﬂ partlcle 10). In
h

this step, T#CTIRE ?\F%l rt V?’ﬁ‘ C %ht@ Gw aPevine
t enper a% ur einflécbols T@qtafdernieerstm of pdreiner ona:roﬂle&hes thoBcHhéai ned

was in the r e of 0,21 um_ Exa Preparati lep hilic
M croparti c?éls %ur%haﬁq?)ﬁh %?%ﬂ%?héﬁr%%lgl sggfvjéﬁ tf'5 ?r%f?’h%eto a
concentr at i dhseds@ nglusedary tp&vroiﬁmes Srowsieldedteréteso dausad abrpunt

of 0. 01 ut % heiserl 00 thevekglt gk, BBS SO Wal uT o0g v gy

rml ecul ar werg ~§501 ved ereinto concentrta |on of 0
% (W v) disgrsep cbsgkenngnsgpbtanl@mmgtpmwmlellm, ad%r@ysmlypewucm

190) aiod TaQy et ft & MUY € o ga&%m&rdmrampaabgclfﬁfewlwgs
step, the infTow air tenperature was he average pafticle_size of the

primary parRfRRestifus G aidfed IRR ?%ﬁ%oali‘ec?‘ttﬁleﬁ“\ﬁé%eddl skdilied i ar

et hanol to pecoSENAABL it ed; YioW VbNAr)d RNEN thEapinidapr wﬂmrbml esrwere
suspended thfl’el nat a cancen rati o 1 %w vgaﬁ'ghe resyl ti ngnsuspgnm on
vas provi et 158 Eh e85 SRy B BRcIHE S5 of B, s hbadit” but 'theds

m croparti ches( Waiapathe chatigen Thieiakemage BE pagdd chie shee ptebbrt
mcro tic %(1 obtained was 7 Vim 3 0 JAH 20p3 . WD 00/41682 - 15
PcTnc ooazs arrpr es 12 to 24: Preparation of Lipophilic Mcroparticles
The procedure of TERarpipropiiMes supsseageusvhycharmays bengueefieris thet ed

in Table I1,10;008 ahﬂvéﬁ'&'lg\:&s iHd1ihies M 1 9RRAR! Gl PS{ cAoPArdt &S, 14 tO

24) . Tabl'e I'l t9icroparticlePrimry
Particl etii€dbparased emnd k& @\?é”v%é‘taé:rl‘é%ﬁ Ul ¥3adiaid #f Méwture thereof.

AT tAv er ageltome PHé?@QFhVE'El?&d@ gh&mrdﬁ&?éagtadhe n%prnaeg&ﬂahm oAat eTenp
eratu artl I cle stanceParticl e | Z€

(um (0 /?E/ v)?@Pf Jﬁi-i‘i’i AREHAEY v ﬁ’*\)%%ﬁi“ﬁc’bléz’%{ﬁ/%%%sll Rt/ v)

| eci t hi nEt hphmﬁhaMdyl;ﬁe@;eemlzl (Bl Bde udet Tuekiv&Slof lipid

tucen so0, 6% seBIt AT adhedpteradrab el BgBootedstt

bSTO. 01 W ophvernasddy2chpliness32Representieddivehi AEtRandicAds\ dncl

2,000, 000155045 £§iat 2319, inﬁnégf@e%&@ 2s@é&£’i§53a1e11é’/°i u/a\sh salts
LeC|th| nEt hanol 7] Mu: 2,000, 00D16 0.4 01 ut% Tueen 800.1b

o u/ v) 83311Ebgrees - LeBPPHPﬁEFﬁ&ﬁéWPB@femvatwe% @bofpiayigacid include
glyceryl stearate, sorbitan palmitate, sorbitan stearate,

sorbitan monooleate and polysorbate. Representative waxes
include an anionic emulsifying wax, carnauba wax and
microcrystalline wax. Among those, preferred are surface-
30 active lipophilic substances such as lecithin,
phosphatidylcholine and phosphatidylehanolamine.
The lipophilic microparticle of the present invention
may comprise 0.001 to 99 % by weight, preferably 0.1 to 1.0
% by weight, of an active ingredient and 1 to 99.999 % by
35 weight, preferably 5 to 50 % by weight, of an lipophilic
substance, based on the weight of the microparticle.



I, 0~~ IUnmO0.01 wt % Tueen 80, ~0.25 % w v)853.511 % u/v)

LeC|th| nEt hanol 7EPQ). 5 ng/ nG Serun/ Mu: 2, 000, 000Al bum n182D0, 000 | U nt 0. Ot
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~ng/ nC D-mannitol) 8 Mi: 2,0Q0, 000 0.2 ng/nG SerumAl bum n19200, 000

| Ul /Y@ 0241682 o5 Tueen 80, 0. 25 9% u/v) 1053. 511 % w V) PCT/KR00/00025 -

-Leci t hi nEt hanol 7l nterferon-1'0.2 ng/ m- dvycine, 8/ t~~u: 2,000, 0000.2 ng/nf
Ser umAl bum n2020 | U/ nCO. 01 ut % Tueen B80®. 2 % w v) 85311 %{ u/ V)

Leci t hi nEt hanol_7I nsy).in/ F1L1: 2,000,000212 [me 1 "0.01 ut % Tueen

"800. 2 9% u/ v) 853F1 t\F)OfLéé? thengERANE TRIKRedienty %wﬁpﬁﬁgv%cm Oi

wt % Tueen oF00tHe %w/e\s)efiﬁz 19nbefiE 861) l?ﬁalyetmi'te}m@@/ cbgfrlaeo m&&’éz@f& IC

Aci dChl de7, 31 /mt hGHO..01 () 2 85210
Sow v Sostad B A o e s tn ot HE R AP B n T A R SaE iy & SpoTamiee

hGHO. 01 uE&&I&eemﬂMXhﬂaBﬁnbn}BSZaﬁlﬁ %ﬁmkﬂpﬁbthﬁdﬂmﬂHthyaluronate,

2,000 000 | o ate VI porC|

sonatotrogd% %&xﬁﬁgnupgg' e %%%%%phogeﬂho ony 2ﬁ$%UP $n%5gfact %lslum

er yt hr opohgEilmrarsalé m malgmegiowm hhyattuwpnbth, r reiho hyleroAalt& "fnd --3 0
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25: Prepargtbl (?n 1} aébttonége g?’?l g%grcgla%%d E% t%?l ons cropartl cle

3 M cr opaf@iYc ke 9%M@|W%ﬁp¢@glmsf%ﬂe@ 1E® VLT Py seipli | and

di sper sed jagiddd oh r@%‘e\béﬁgﬁt' BerEhteonﬁQ'tr%b&rft'l\ﬁeCOtton seed oi |

di spersi ons cont ai ni n 10 200 an"500 ng/nferr] of Mcroparticle

3, reéSpectivel - M@?ﬁtlp}%pﬁfa??%rpﬁ?sﬁq b v el ¢ P of Wit er

For mul at i gmmgﬁls{\é CraOp%tldﬂ-Esddiu'Bﬂﬁe pree@ﬂl G HE fE&‘an@h@ 2;5ur‘€ésé epsat ed

usi ng soy i._corn and_ sesange_ Qi spectl el

soybean ors%abclgfﬁlbngl’ a'%be sedATE B |1%ﬁ1§$§+§{1 hs e lévactoerﬁ %‘ﬂbf’ioo

r[;g/ nferr] eca:fcm.uermpamhmte JnaExdepl es2i E’;eptaluat |pm'esﬁnEd|Jh#\er(ﬁiorl1 -
spersio ;7 e

was repea?’eéﬁ usi ng c%faozgga?}gqf&%é)@% tfs t%sl nﬁg%??xﬁ{: ggﬁ eqeol soybeah oil,

cornls, 4 cgrpoxymsfilyhn¢sldsdmsei | s@ldspver stankoxAvat Byht anaﬁhglq@@, g/ P

of McroparlicdR 8. 2Pg Eﬁé%l eé%.g.hccpé@,pafcﬁib@@ Obaﬁﬁ'clﬂlo%eo' T ASpeL si on

Formul ati ons of Mcropartlc é rocedur e anple 25 vvas repeat ed
usi ng M cPég&QsSisol eSeCCHRSR n é@?‘tté‘ﬁmse%ldoFlhonéj&)Pdé'dﬁl ofhliaben I oil

and sesanpreiteidi %El@ﬁsaEBthﬁoahal BieNGti00 BeyY Ehgild fidMauapaddicle
9. Exanpl e.29:. Preparat.ion dible 0il D}perm on Eormjl ati ns of

M cropar t PFE? f§'3§ e ?'o U F5&Hp P B dpedfeld"” s‘?‘n%alt

20 thereof; a fatty acid such as stearic acid; an inorganic
salt such as phosphate; a surfactant such as Tween®(ICI)
poly(ethylene glycol) and a mixture thereof. The water-
soluble excipient may be used in an amount ranging from
0.001 to 99 % by weight, preferably from 0.1 to 50 % by

25 weight based on the amount of the microparticle.

The lipophilic mic¢roparticle of the present invention
may be prepared by coating a solid particle containing an
active ingredient with a lipophilic substance according to
any one of following methods.

30 The lipophilic mic¢roparticle of the present invention
may be prepared by digsolving an active ingredient in an
agqueous solution containing other optional components such
as hyaluronic acid and a water-soluble excipient; spray- or
freeze-drying the resulting solution to obtain solid

35 particles containing the active ingredient; dispersing the
solid particles in an organic solvent containing a



.~ Wo oorai6sz - 18 3 0 Jf~N 20D3 PcTitcROO oooas Mcroparticle 10 to
obtain cotton seed oil, soybean oil, corn oil and sesa i i spersions

il dis
each containing 100 ng/ nP of Mcroparticle 10. 5 Exanpr%g%gé%@g ration of
Cot t onWEEWH1A2] Di spersion Fornul ati ons of M cropartid e procedure

of Exanple 25 was repeated using Mcroparticle 12 to obtain five cotton
~ seed oil dispersions 10 each containi ng 5%,’ 100, 200, 360 and 500 ng/nP of

M croparticle, 1 respectivel y. Exanple 31 Preparation of.Edible Oi

Di sperai on FOIROPAL FoRe DETHAISTar t1e STEP 1SEHERS pEdthedtt EOBF SERAS® 25
. wWas repeat etbhrsaig MolbdgartlipepiRlio obtaropadylEas oi |, Toy n axdarsind
sesane oil di L ONSg eac tai ni 100, / I i Gl y .
20 . Exanpl cejéig\?é@fepglrlg i %ﬁ%’g?ﬁEd][HDeIQg @It@s%%?g%o%éggﬁgggt ?Lélﬁcsl ]

M croparticletanghe pesbydene chlbxadpl endsigepreppdarddobsilng 25
Mcropardicle 14 Ai’tg%éh&‘v‘éﬁ?gﬁOrtt%&e‘ii%'ggmﬁ %b%ﬂif“cﬁajgar‘ﬁ%'ﬂ.eo' beanthe
sesane ol |l dispersions each contal ning mg/ me of roparticle 14.

Exanpl e 33: B¥epeREt iovestipgi By Q9 mieRnyed dy 3diFephiilagi afs astive

M croparticl gndPedhenpr Qﬁe%r%ﬁo@aﬁl'@:i%i W tAREHE G N bptional

M croparticle 15 to obtain cot o;‘_lseed vi|, soybean 8I I, corn oil a\t&dl
sesane oi | FIMRPEEBRS SRR bt )ﬁ?%‘ér%%bc3§‘%§i/n@n f M EREHEYPEs 3
Ongll 2003 WxODb#4A82 m:u@e&ol éQQ@QEeKAaH:EivEXBﬂmlphBEicE.h&m@ﬂ:&ﬁ%@rBL&fk%

Edible 0i1 D ipn.Fo atiops 9 C art.i 1 e _pr.acedur.e 0
Seanpl 605 BE Tenbaral g RR Pantt FRRE ShEEpGeshe iy L anes AT o1
soybean oi |l ,seosthance ahd skgdrnatei| andperiapns deacng ot nines @80 ngy/ NP
of M cropartj ] Exanpl 5: - i mul sk on it ans,. of 10
M croparti cléecsjz&%%éﬁ:of ?ﬁeetsho%yb%gﬁgg?t??&%lg n%fgie ’an@%eégu%eﬂ%ﬁa dttve

di spersi ons bRePhtdiFrnsERabpnee 26igratesidedthe surfagpdofdthmelxsiplets %

NaCl sol uti ofnd xORE &I Fhe PaxXt HEPe 8 cOhta ANhd T WIRI{lv&)i K ahng 20

ng/ mP M croparticle 3. , The resulting mxture. was m xed to obtain a
honogenedus, whi t BBBaqtiBVeRELIVA- v eFORATEF 1R, HUH DI RFIBRLe ep2R %t idh of
Enul si on Foranudpagensaot i d0e M Lo pairidiale £kdmlbe1pt o cealor fn ofp redilsl 85
was repeat ed_ usi ng Ehe (6otton seed_di %ger%honjva?bt gi ned in Exanple 30 to
obtain five ‘?‘f%%g n 8u§, %ﬂli'tg]%'ﬁaﬁag R H- 8r 1% ons, which 25
respectively cont@heedifyvedfive0, miz@opadt2edengborRtafiniing opar t iaxdttei e,
the oil to t at. i f i 9, (1 : 1 ,-]%P% ;
respectivel ym?%@?ﬁérsl{é %éﬁgfssél‘;ﬁ%raﬁﬁ%ﬁ?%g%g t(%()allts%%iagc%?%%&p |C§l%§t wer e
di sper Qi i hacs | dpnasuradd ark seradnsddds efyliomatiividy 1 hd2) it

m croparticlgs) ¥858sSERRI fclife! Pnbbedl REPRLITIF SHEE AL G 1dded time;

m croparticles. The emul sions. were”stahle at an anbient t erature,for a
per i 08 of ng}) A ek cagly dispersed in a lipophilic med?gg such as an

oil, and the dispersion thus obtained has a low viscosity
and retains the full activity of the active ingredient; (4)
25 it is easily fused with the phospholipid membrane of the
body to effectively transport the active ingredient into the
body; (5) when it is orally administered, it can be
translocated into M cells of Payers’s patches located in the
small intestine.
30 The micropartigle of present invention may be
formulated in the forms of dispersion, emulsion and aerosol.
Therefore, the present invention further provides a
dispersion formulation prepared by dispersing the inventive
lipophilic microparticles in a lipophilic medium. The
35 lipophilic medium which may be used in the present invention
includes an edible o0il, mineral oil, squalene, squalane, cod



-3 D JAN 2003 . WO 00/416S2 PCT/ KROO/ 00025 - 20 Exanple 3p JﬂNemg ation of
Ermul si on Formul ati ons of Mcroparticle 12 The procedurepé)lt%% 35 was
repeamo"(@f g the 5 soybean oil, corn oil and sesane oi sper5| ons
obtained in Exanple 31 to obtain hom)gegﬁogs, whi t e- opaque oil -in-wat er
enul si on fornul ati ons. Exanple 38: Preparation of Emul sion Formul ati on of

10 M cropantig eﬂ% 2 qThe [,lgcedu o%x ilé aetepgﬁ?d USh NGe yre

M cropartl cI e & soy ean 0| ean o] I sper5| on
cont ai ni ng th@drawf nPReprMsenﬁp&aNecbélee Usﬂaglnélude coznl 0ihg olive

di spersi on,;the gg,}qgggw 819f @%afﬂo%e’is &\@?é:’ %fac_toerpl %geabtoaflgx;?m?nugg

honogeneous, e* opaque oi'l -1 n-wat er enu ornul atron :
Prepar at i o@ldf, Emﬁ@ﬂlearpﬂo'r i leovenfoRd andrapadsitsire Xheayeohr ocBdare of

Exanpl & 25 14 SiePead b ddRin thaly Eﬁ?@ﬁé&' Slﬁppﬁséng éP¥B§§§1ﬁb‘ aé@n%béf“ n a

soybean oil disSpersion containing 1 M croparticle . Using 25
the resul t PnErHsgIErS e - tﬁé’epldééé’@ﬁfrsé fB%%tB%HVWQ%Yrﬁﬁe‘éF%ﬁ ?‘Br

obtai n a harBeRIEMS , o £ m&@l@ifatﬂoﬂ@t er enul sion formul ation.
Exanpl e 40: Preparation of Enul sion Forgﬁl ation of .30 Mcroparticle 24 The

procedure of Ex eP38SGRE FHYEREPLsPhEOMPEIPHET c P P sB9beEN oi |l

to obt ai n amadyienn m:;ﬂtmndjasne:rd. mnmpmrmﬂlgnarg atRe o nﬂxj)écMoncmediuml e
| 35 res N I si on,_.the procgdure_of

apeatidi’t 2hht ER St e EathE F el Bl o BRE PadlisPE ™SI €5 IR, 003

WO 00/ 4168 elRGTind GRANARRF B istdl ledhwhsieanahdr aulbaf femedEgaipitéofl: In

Preparati onof Jll S0 o%{ﬂi' LIS e My o r#i&'n%%ﬁﬁa?@?c?égcgﬁére of

Exanpl e 35 way repeated using e cotton’s corn seed
oi | and se%qﬂl wditperBi msl oBngl né@“@hnExﬂemplté'l%Zoaﬂd phaskd whilges of

0.9 o NaQl ead#d Oy {1 bt Shat Lok Q@&Ds@asewza\eﬁlotzﬁ -Pae Jter-in-
oi |l -in-water, _enul sjon fornul ati ons. Each of ng}atwrrml ations thus_, obtai ned

cont aitfed PF ngPHESEPEM criiplr emplgion hpmm PB S12¥%i PeetPStat EPF1: 2) .
Exanpl e 42:irPreepaidtj on of Enul si on For mul at i ons of 15 Mecr oparti cle 15 The

procedure o Exanpl e 3S.was re eat usi_ng tton seed, 0 ean oil,
o secd oi | ariS siiaion TREBHOPL Lo BhED pEf TRt Evenhrarsdighi 3% o o
vol unes of dm Qaﬁﬁlgehlaama@ol fmr'ohero cainipat s d oanoluhmgembmgenmrt ethpaque

oi I -in- vvat ﬂ{]_'[r%& %écﬁ. F’ﬁ} %}Tﬂ}eo&ﬂﬁf%f% ;Pﬁe&hyécgib.ﬁ@' ned

cont ai ned r\g}@ cr opart " a mX
wat er @R 2) . f e, 43Fopr epamgtlieon abfdmegﬁmnﬁfmm\akaw ovhich

M croparti @oenplﬁgége pr@ﬁ@éa{ﬁreicﬁéaml &35 Waspaepeaked usi ngshbeagatton
seed oil, soybean glli %corn seed ojl, and sesane oil 30 di persléfgas ob{_lal ned

in Exanpl e 33% igRA Y VIRt e en-erdelesoidri BRYt §SoBt

honmbgeneous, WTH &rzfidie dwdtalwmgmmarm@eﬂ cumu:ﬁbednSooally}ncmpaht icle
18. Each of the fornulﬁ;tll ons thus o ggl ned cont alj_;ed 120

Mcropartlc?iqéleﬂ“sl'n LMW e oF°0i PPERAUPwalBr ( PF2)" iy a MeRllsion

formulation. The emulsion formulation thus obtained is
composed of an aqueous phase containing DTP antigen adsorbed
to alum and an oil phase containing solid microparticles of
HBsAg. In this emulsion formulation, HBsAg and DTP antigen
are present separately in the aqueous phase and oil phase,
30 respectively, thereby preventing undesirable interactions
between HBsAg and DTP antigen. In contrast, a mixed vaccine
formulation prepared by adsorbing several antigens to alum
in an agqueous solution is known to suffer from a low
vaccination effect due to undesirable interactions between

35 the antigens.
The present invention further provides an aerosol



3 0 JAN 2003 WO 00141682 PCT/ KROO/ 00025 - 22 Exanple 44: Preparation of
Ehul si on Formul ati ons of Mcroparticle 3 The procedure of B AN M35 was
repeatwd coMegspt that 5 al um was used in place of 0.9 % RaEUKR00/0WBt ai n
honbgeneous, white-opaque oil-in-water enulsion formul ati ons. Conparative
Exanpl e 1: Preparation of Conparative-Mldarecparticle 1 10 The procedure fob
Exanple 2 was repeated without the use of lecithin to obtain conparative
m croparti cEesmodatednwiddmprd diimgopbhéi drsussstiare etlCompaeratiicée.  The

M cropartic 15 ratiye %ﬁ@ﬂp| 2: P rati i spersjon
-Fornulationggfé%g%paﬁa |vga%ﬁ8%bpar icI§e1 ?Eggg?S?Edﬁggﬁ%?Ekggnp?% 28 was
repeat ed ustagvenhkpanali wetiasy opaing cke donenshyhehn exidipiendbt ai Bha 20
soybean oil ,di Si E QN 0 wp/ b o 6 ti M rticle
1 Compar at i o- B eper Uy R R P e nG P g ar e, ‘aan: homagenzous! y
di sperséd nPEPBEALRILCMESOUBORBEPEANEe Exanpl e 3: Preparation of Enul sion
Fornul ation 25 offheomEadnabwidgM H:aniiles! eate Tha ntieReRAUr ec Of EX28RES 35
was repeated gS|ng Cbnparatlve Di spersion 1 an Q% Loh%%BfaL saline for
i nj ection toroHEEFACENEREMRLESHRY &Fﬁﬁﬁ%%%(%ﬂ}?ﬁ'} i BREEsPERPE)
whi ch was riot arbherhgeneercfitdatay Jutreah®eibwa Separsailiien it Bolid
aggr egat ed nichgarthcles. CbnpguatLée Exanpl e, 4: Prepfrati n _of
Cbnparativem}F.u S'M(ﬁQﬂ%ﬁt}%l 1GU3E . TN r88&&8réjbf ER4nD §5 51 Ws®
repeat &d uswhgwt , ngraP/volWD &id 4 MeBLvel 23ba8is, JAREZPOBLRPYELYG~oundesads
hGH, 0.1 % ¥£i§995¥ﬁkﬁ¥ﬁh%&9@gﬁfo %#fﬁléépmlecular wei ght of 2, 000, 000

1 ticles

to obtain conparative cropar aving no lipophilic
coati ng(Conparative Mcroparticle 2). 5 Conparative Exanple 5: Preparation

of Di spersi pRafighBUh at peRat-2E9BRRLR 1M IR ORAN] &+8pardhelggocedure of
Exanpl e 25 was repeated using Conparative Mcroparticle 2 and cotton seed

oil to obtain a 10 cotton seed oil dispersion containing 100 ng/ ne of

gomF))ar asive M cr?agﬁth@he 'u’,lé__@orralaa@_&i vu? %ger smn_@;fhaﬁar abju&zieeEgaggl e
: Preparatio . ion Fornul ati on of . ratiyv croparticle

The procedu?89831393#%%% 35 ﬁm§9Rﬁﬁ£ﬁ%%th8P2§% nﬁ%& tYve? s%¥§§F5ﬁd2
The resul ti nhorbughilg( Conpar at i veebanbsiramt?) depatitisrm B hosngéaesus
enul si on an b Lot ed p . ar@at k on, . Wit ier rticles 20
i sper sed | A°B0RE oAby 28 PUARRI SRR A O, wllel hddiBa T el €6 e

Pr epar at i onconcepkparirny@fMhroprafme| and the resulting solution was

20 provided to a spray dryer(Buchi 191) at a flow rate of 0.55
mf/minute to obtain solid microparticles(Microparticle 1).
In this step, the inflow air temperature was 70 °C and the
outflow air temperature, 50 °C. The particle size of the
microparticles thus obtained was in the range of 0.1 to 5§
25 um.

Example 2: Preparation of Lipophilic Microparticles

Recombinant HBsAg was dissolved in 10 mM PBS to a
30 concentration of 0.5 mg/m! and carboxymethylcellulose was
added thereto to a congentration of 3 %(w/v). The resulting
solution was provided to a spray dryer(Buchi 191) at a flow
rate of 0.55 mf/minute to obtain primary particles. In this
step, the inflow air temperature was 70 °C and the outflow

35 air temperature, 50 °C.
A solution of 5 %(w/v) lecithin in ethanol was prepared



.25 The procedure of Exanple 11 was repeated using 2x105 IU/r’r{erraa
interferon-a, 0.2 ng/nferr] D-mannitol, 0.2 ng/nferr] serdUmANDSBR n and
0.25 YWebydie80di um hyal uronate having a nol ecul ar wei ghbcoikrdoA6)3s 000 at an
inflow air tenperature of 105 C to obtain a-conparative mcroparticles

havi ng no 30 |ipophilic coating(Conpar-atiizve M croparticle 3) which had an

_ average particle size of 3.5 um 35 ' 3 0 JAN 20D3 WD 00/ 41682

BCTI | C~t 00/a(§ﬁi)25|he— ﬁ#lm}?@ﬁpapatt\i_el@s&ﬁwéﬁe 8:dﬂ;ﬂ16§f@déi S?rha):fei@' | gt a f
spersion Formul.ation o agati,v opartic he procedure o

. Exanpl o 25 SRETURATERR oFng ch A e et crepil FiBee S SRATETT oS eed
oil to obt qn:rmacbeﬂtm 3esdrayl ddiy:qre(lmicdm Aot aiarti reg ﬂmmm emf]lotb

Co ti ticl )
Exralmrrré)llrz1 |9V epara i o%go&éggggg%:} or rru O&%ﬁiﬁgée%ara ﬁg\é\;’é@ﬁ cr opartl cle
3 The frocddurtdriios $xeppl eh85indd avepdat ddmpsinag UZenpea sy e® O apdrshen 3.
The resul t'd&fg}&%“éff@@ﬂﬁ%ﬁt‘{&é5 U 81 OnTﬁé ﬁ'a@t’l%tlef cleEéa dpnpggneous

emul si on but ex ited ase separati on, e mcroparticles

di spersed i IXAPREHECHEP ahumketram%éégas TE%t LERampRgel oStk 1§ y5 Test
of Mcropanficles 1 and 3 20 To exam ne whether an antigen contained in a
mcroparticle maintains its activity, each of Mcroparticles 1 and 3 was

di ssolved in water and diluted with 1,000- to 100, 000-fold vol ume of water
and t hey HBEAa@STlé OB NI Bréyaas idh @@MitRphiiing Milddddait iAot t, USA) .
Results are shown in Table I1l. Table Il Mcroparticle No.Antigenicity
Before Preparation (~)Antigenicity After Preparation30189.586.7388.682.3 As
can be seen frogdabdryhéthylkeldntliaqeniwaist diskoliBedg iconvamMeBBENtbha

| nventive @&%#é&l&ﬁt%gsanﬁ(ﬁzw 35 88?@@5}96&%%%8&&395%? ﬁe\:&hg

preparation ore n con arne ropar of "t he
pr esent CYDGIZNBEPon 2BF - 2nverh&W/dH pr@@@rvbg%@%tlgmmmglylys 0

3AN 23~ P%é@%@ix@&@@&{ﬁ % ﬁéér@hén aﬁﬂ&@d%ﬁé?et%lt?é‘sﬁ J&%eﬁtﬁratlon

Mcrogartlcles 11, 12 é@n croparticles 11, 12 and 13 was
di spersed i9f a0baf M sol Eﬁ%ﬂ&%glﬁwpﬂa@omfeoﬂw%%sﬁﬁé’f"éde@ o B

sodi um azi dgprH drger$Buthat 16h9 hEH Lonentraald GF v@ssd. Q¢ pifheer toAn in
vitro rel easrg t est canducted b stl r|n 10 thi % ultllng dis erS|on at
37 C and atoRF ProSRiTe M CaIRATE Lk PeiMhCHERAEEACLPs Ahed 1R TBOS BSFBr 10
m nute and thesaipfoef aile tserppeﬂatame v»ta;skm i C aandnthe @it AV adkune

f th f d
ol ut 25h, RS ifd S0 ah At ¢ Bidetol shemPOBSEPLLSREE,
met hod wtmhﬂlsgrpb@aioedawee inguikde Gfﬁrrm‘ﬂatQﬁngbcrihyf(Q-lFﬁ;O)m

Examples 4 to 9: Preparation of Lipophilic Microparticles

25 The procedure of Example 3 was repeated using various
ingredients listed in Table I to obtain wvarious solid
microparticles (Microparticles 4 to 9).



Fig. 1-shows the release profiles of Mcroparticles 11, 12 ﬁﬁ%ﬁ%’s
determ ned.‘gﬁso ﬁg@ be seen fromFig. 1, as the nol ecul ar vvelag t o

hyal ur oni-c 14 %%0nes hi gher, and 20 as the content of hGPEEKREKEW2St he
rel ease rate of hGH beconmes slower. Therefore, the protein drug rel ease
rate can be controlled by adjusting the nol ecul ar wei ght of hyal uronic acid
-and the protein drug content. Further, in vitro release test results showed
that an initial burst 25 release of the_ p{gt_ei n drug does not occur and the
rel ease rate is constant until 70 % of profein is released. Test Exanple 3:

'Stability t est pf—M-eropertate—tp—36To—exatitie—v contained in
M croparticle J2¢pmalntaijns itls activit]y, the prjocedfire of Te$t Exanple 1
was repeated arfd8th unt qf h relleased frgm M ¢roparticle 124 n 48
hours was det er[ni¥ine h reyersgd phase(RP) HPLC and size @ft:l usi on
chr omat ogr aphy { oSE RP HPLC 35 wag usgd tojassess the extent of
oxi dative and degmi ¢ atur atfon] Bf {HR grbtein® dnd SEC, - toe
denaturation of} @ _ 82 3| D JAN'20(B' PET/'K 025 | 26} the
protein by aggre%as 2A anrd 4B-represgnt R HPLC~r esul t3 For the
M croparticle 32pn; tison|and |[tBe NGH gaueolisssdl wtipn usdd in
preparati on of pMerppartiecteri2—p—t+egpectivey—Hgs—3A—ard 3E¢;R°rovi de
SEC results forl ghel M criopart|icl e]12 gxtragt sqluti on and hGH aqﬁJg;ous
sol ution used ijn7t#e preparat]i on.of M c@garft\i&lg&’,ﬁr&sp\e {ivel ¥. As can
be seen from Fi g%.czz R ggft he-fémum i hGHd Obrgra\a d:>f-§)m fhe
i nventive n’icrcparﬁg cE isgueEtm:a}"ﬁM;\ol‘[S hai OE ez | & bl tH3e aqueous
sol ution accordi Bg31 Qe tthe B [HRLT sl &St | and (t Ren BEC T leFulit s %@W t he
nononeric hGH qortEnti% 9p4% Qrymorn & Thése tasul 85 siogse th§ hH is
not denatured queing.the pregaratfon gf the | nventive mcfop %ﬁcles_
Test Exanple 4: In Vitrq Relgaseyflest lof Mcrqparticleg, |14 £p 2B 720 The
procedure of Tést Ekanplle 2ujas nepeatied @i ng each| of croaart;rEJ es 14 to
21, and the cunul at|ve drmuﬁts of{t h& dr% reldased|i n310 aAf 7wﬂours as
wel | as the nonorer|c prlotefn cqntenf|of Lhe hout s mpl 2 werne 9
determ ned The resplts jaregghow( i njfablg | Vg 2,5 Tabl g Iv'gb 35 A
M cropartiabe No .- Rel egsedVAmoun (% atofo ,rg')dupsRale ed tm)untﬁ*g %) at
72 hour shofner &onf ent |( @144&929&547@%9&4&89971 276851815 " ~
54929419 ' 8, | B, .ko- -lss G|. . 5|, . & 955 . 281-8pobo5£3 83| 9315 As can be
seen from Tabl ¢ B\ the m c@dparg|cléq of¥the i WO DOl 416828} 2% o~ Q JAN
2003 PCTI | CRO0/0002p pr gseneri fvehti gegegétge DI igé'ug Foger a
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Test, Exanple 5: Injectability Test 1 5 To exam ne whet her the

m croparticles of the present invention are honbgeneously di spersed in an
oi | dispersion or in an oil-water emnul sion, injectabili taf t 2083/\53
conducted. The injectability is defined as the force 10 to push a
syriWQLHI$Red with a test sanple at a velocity of 80 Hfh H‘MQO«QZSA 23 gauge
- injection needl e was used. Sanples used in these tests were an alum

di spersion prepared by diluting alum Wi% i 20-fcl d PBS; soybean oil; the

b | _di f EX I th l f 15 EX le 44
oo Phha e IRCA R b SR 0 IS s A SRS AL
shown in Table V. Table V Fornul ati onConc. of M croparticle: (ng/nP

I njectabilit 20I i i an00. 1Soy.h 0.5
Ecanpl ¢ 26500) SEAIPEY O R TERIASE S50, SISeaipd S e i BREs ore 180Nt
| nj ect edCoapaeatraMErnul efomn 12s(1w~/Nc)t | mjhect e sh130ims caul el seernwds om
YAl o,  ERELOLBRCLAOL Ol I o 20eLecRRY ik d URELAPLE. 30BN | hat

M cropart| c Fesent | nven Ton-are erse
conpar ed @pPnpedbrpsiory \stéf N c%'b«p’a\r)tlaﬂl@ hyRareiceg rﬂi’l¢mu<3hlm codt iDNA

Part | oul akkyrasEnge ENe BT ganadfaddiGrdl et o | AMEBLEOR 3G Aty guiPer | Of

injectabillt It repari ng m xed fornu
00/ 41682 ©f2} mgfeéiaplappie mlmﬁ}@et%m ad9e¢e§p sthe gbpae rgog-ure

PCTI KROO/ @Qog%Jﬁ@emfseﬂaﬁeopfs st vaddwich &n@a&d@pa&@%ﬁ@b@ £héd Nad
aquepus sol ution, ngiﬁg’%‘%}? oi,l, the cotton seed oil di spersi on of
e

Exanpt e 3'61X’EH56 Ml@%ﬁsﬁﬂr&arr%?’(}%tb%ﬁéﬂﬁ &t -2,

Conpalroiat i resEhuhagomL&poemJngwl. w2é g»&u:@&cﬁay:‘r i hge anesst-ay B@?ldiﬁ(SBlﬁdflei shown
In Table e_Vi For at |

M ot opar t LEF () iy 153 2. S 9 (100 5. 8C/mimBt saghigouRptain solid

Sol uti onomld;f:opaunlséec# (011 t@bpé rribileparosi.on I6f thiamsite 50 0GR ﬂﬁﬁbm on O
Exanpl e 35120 Di-spe q:lt%o , 22023. 3
20 As can %% g%@%%% a\é'%és \7I% ger opar ]r%h@% E?E Egm@ |nvent| on
has §92od 8P sp¥¥ si bi Fhey parcbelon kel oiff dhe t@ltcﬁ@garﬁdp?ﬂ% c Be$thin

coating, @PHaiREACREEOR SRS Zange oH P HPM Ofmt he present invention has
an injectability equivalent to that of the cotton seed oil. Further, the

enul si on of Exanple 36 has a lower injectability than cotton seed 0|I in

spite of Ehemplghigconpeeipaataitaenob Midpiill id eMidroglrkicdenst r ast,
Conparative Mcroparticle 2 has an inferior dispersibility in cotton seed
oil due to the absence of a |ipophilic coating, causing the poor

i nj ez@abi | ity BhmS@onpapativbobineper(hiGHN RasFdisselvathem tthenhRBDpho | i ¢

surface of CoRanAlhly t%%%?paz”:h&ﬁe and then Tween 80 was added
thereto in an amount of 0.01 wt% based on the weight of PBS.
Sodium hyaluronate having a molecular weight of 1,000,000
was dissolved therein to a concentration of 0.2 %(w/v). The
25 resulting solution was provided to a spray dryer(Buchi 190)
at a flow rate of 3 m{/minute to obtain primary particles.
In this step, the inflow air temperature was 85 °C. The
average particle size of the primary particles thus obtained

was 3 um.
30 Lecithin was dissolved in ethanol to a concentration of
1 %$(w/v) and then the primary particles were suspended

therein at a concentration of 1 %(w/v). The resulting
suspension was provided to a spray dryer(Buchi 190) to
obtain microparticles(Microparticle 11). The average

35 particle size of the microparticles thus obtained was 7 um.



35 caused a phase separation in Conparative Emulsion 2, with a
consequential | eaching of the sodi um hyal uronate conponentg 'ﬁﬂk&@? aqueous
phase to raise the viscosity of water |ayer. Therefore, Cbnparatlve

Emul si goﬁ'ﬁi& an even poorer injectability than Conpar atdvgeRrbi/eges si on 2.
WO 001 41 - 29 Test Exanple 7: Injectability Test 3 3 0 JAN 2003

. PCT/ KROO/ 00025 The procedure of the Testidgxanple 5 was repeated for the
enul si ons obtained in Exanples 38 to 40, and soybean oil 5 as a control.
The i nj ect algidanipl €f 190¥BE2n : OPtep@satidnkef, Lipdphbbse Micibeagmilcieans

- obtained in Exanples 38 to 40 were in the range of 0.3 to 0.5 kgf simlar
to that of 0.9 NaC aqueous solution. The lipophilic surface of the

m croparticles of'rlrtd"lgarparcesleme bfivBrampid ebétowes repéede@i tlsihy seyfiears oil,

resulting i o] i si.an ] ect I|ty
equi val ent {lg%{%fo&}@£ ﬁseéc?'esl{}l \AE?éthr%Fer% :t%j ect on of or rru%]a%l%c}ﬁ‘

Ani mal 55 Touexmpar: idiehiMilagppetiaties ity v 24k. fornul ation of the
present invention on injection, Mcroparticle 3 was added to soybean oil to
prepare four dispersions having reconbi nant HBsAg | oadings of 0.5, 0.125,
0.03125 and 0.0078 20 ug protein/nerr], respectively. As a conparative
formul ation, a hepatitis B vaccine(LG Chem cal Ltd., Korea) containing alum
as an i mune adjuvant was diluted with PBS to prepare sanples having HBsAg
| oadi ngs of 0.5, 0.125, 0.03125, and 0.0078 ug protein/nP, respectively. 25
Each di spersion sanple was injected intraperitoneally to 4 weeks-old nale
Bal b/ C(H-2d) m ce(10 m ce) and bl ood sanples were taken therefrom 4 nonths
after the injection. Seruns were obtained fromthe blood sanples and titers
of antibody thereof and anti body formation(% were determ ned 30 using
AUSAB EI A kit (Abbott, USA) and EDSp(ug) of the mcroparticle was cal cul ated
using a statistical nethod(probit analysis). Results are shown in Table
VIl. 35 WD 00/41682 PCT/I CRO0/ 00025 - 30 Table VII 5 Dose (m U n%$)0.50
1250 . 03120 . 0078EDSO (fig)Fornmul ati onM croparticle

3106. 3538. 9813. 324. 680. 0121Conpar ati vel2. 436. 14. 323. 150. 1504For nul ati on As
can be seen from  Table VII, the mcroparticle of the present invention has
a smaller amount of EDSO t han the 10 conparative fornmul ati on and hi gher
titer of antibody than conparative fornulation when the same anount of
antigen is injected. Therefore, the mcroparticle of the present invention
functions as an adjuvant for superior antibody formation. 15 To exam ne the
bi ol ogi cal activity of the forrulation of the present invention on oral

adm nistration, 20 Mcroparticle 3 was added to soybean oil to prepare a

di spersion having a reconbi nant HBsAg | oading of 5 ug protein/nmQ As a
conparative fornulation, a hepatitis B vacci ne(LG Chem cal Ltd., Korea) was
diluted with PBS to obtain the same | oading of 5 ug protein/nme. 25 Each

di spersion sanple was orally admnistered to 4 weeks-old mal e Bal b/ C( H 2d)
m ce(10 mce), and adm nistered two nore tines, 2 and 4 weeks thereafter.

Bl ood sanples were taken fromthe mce after 8 weeks. Seruns was obtai ned
fromthe bl ood sanples and titers of antibody and anti body



30 formation($) were determ ned using AUSAB El A kit (Abbott, USA). Results

are shown in Table VIII Table VIIIl . . - ,-- " Antibody, , Titer
of 35For mul ati onFor mati on ()t|body(mU/nP)Mcropartche 30 JAN 2003
38010. 1Conpar at i veOOFor nul ati on Test Exanple 9: Oral Adm nistration of

For mul at i oMOP#!Ad mal WD 00/ 41682 - 31 $ 0 JAN 2003 PCPLRREOIODIRS As
-can be seen fromTable VIII, the mce admnistered with the mcroparticle
of the present invention had 80 anti body formation while the m ce

adm nistered with the conparative fornulation did not form anti body.
"Therefore, 5 the mcroparticle of the present invention has a superior
ability for formng antibody in vivo evea when it ts orally adm ni stered.

Thi s suggests—t+hat—the—prgroparitate—gf—t-he—present—tpvent-gr—eqn be
advantageouslg,%én:lo; edfin a]formyl atifjon fqgr oral egn nilstrgtion. 10 Test
Exanpl e 10: | Q¢tat dXi ¢" L;‘i‘nr'hoi‘yt€ Test |To exam ng™wihiet ffer|™t h@™mni ¢roparticl e
of the preséengdiamventli oh ilnducels 4 celll - lated | mmihe iresponse, 15
Mcroparticlg 3 wgs qdded|to} soybgan ¢il td_obtdinfa digpergkan having a
| oadi ng of 1(Q§ug Eot%uﬁ/rr@. As|2a [eonpar at if8e fgemlig afsimA 2 cphepatltls B
. s Q @ Q @ a @ . © i .::08.0 .5
vacci ne(LG gm CG}E lﬁ dif, |Kofeaf was ¢kl uta§ Wit lgfuBSggg<h62§arire | oadi ng
of 10 ug pr giferm/ rqur.ﬂ c | 0] FAEN e SPHersi ge TorEul_gt on wag subcut aneously
adm ni sterefito 4 |ge¢ksizollel nml|€ Bal b//€ (H[2d) mEces (L0 |mice¢) , |and
adni ni sterefsitwo nBr¢s tismes fherteakt en8at ng)nﬂlgs ént Alvaly. Thwo weeks
o 1o , 5 &l s
after the | ¢St fadifenistizatitopy [Rrgscytgtoxijg |y th)ﬁ:y;@ﬁ@;gglls wer e
obt ai ned frpmM&tthe {25 (3 miunkzEd |3 ¢& and cul[Bur ed3t ¢& oft H ¥ sdct or (E)
cells. E ce I%gwerg' Cul Ffun®dft odetifer [With [Fargqt(F) |Gl § s¥ag¥lng the E
cell to T cellLSEAYTO nd [T NEen,[ tpe nymber o1 T [CelT [ Tysed[by E
. . [¥] . . . .
cel I s(speci {i|g5l3yg+s{-N Was|-det-eflwai ngd as (ol | qw. |-30~Sped J4i Cl I ~ysis(% _
_~pnsanpl e- | -|€grnat ural| rel epsg--4---4-- - |- X10Q maxijmum rellease Cpramat ur al
rel ease 35 A Diogh speciffi¢ |ysijs yal ug¢ neans thdt the cell mpdi ated i mune
response is|4gErvehy | rlducfedm Ftesﬁ&ts ‘are ghown fhn|-rgbl év 1 X{~ WO 001 41682
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1

Fornul ation20:15:11: 1M croparticle 320 %8 % % Conparati ve 3HprypNl gy on2 01
%2 % As_can be seen from Table I X, the mcroparticle of égﬁﬁ§5@@

i nvent iR #dbted the cel | - nedi ated i mmune response whil (ﬁg%rative
formul ation did not. Test Exanple 11: An&gal Test To exam ne the inmune
enhanci ng effect of the microparticle of “thé present invention,
-Mcroparticle 9 ) _added_to soybean_.oil to.obtain,a _dispersion having a
SEC- SER Ioaﬁ%@%' %?%F%Fﬁ?ﬁPF’%ASOELE?BnSSF& Ot PoERTEEEPEN, SEC- SER
antigen was mixed wth aFdomkactiahsadfuMantrop8atacderding to the

“manuf acturer's guide, and then, diluted to the sane |oading of 4.0 ng

protein/nP. As a control, 20 microparticles prepared by repeating t he
procedure of Exafplerapaxeipiet BatPrépanedi don Eamphe t BedWaswasdded pérsed

i n soybean @Jbt&%“%bé@sBﬁlsbﬁﬂ'ngﬂéﬁﬁé&”héfﬁgiQtﬁﬁgHEEEEa%EXrEBke%Eﬁd to
2nd or 3rd lactating period cows(5 _cows) having 25 a 'arge nunber of
somatic cel PPtRA iRl ton fBed Pihedispesfdons.sorsaindrngaller 508l ood

sanpl es wer @ oogkernd rgm 4 6@ wgasabEemidropartdcaed 14 taR@d1ihen the
titer of antibody was determ ned. Results expressed in ELISA readér are

shown in Table X. 30 Table X Before Injection2 weeks6 weeksl1l0 weeksl4
weeksConpar @xiave Ifeoragl] atPreddrab2dn66Z2E4662e32235Mieheparidnc! e
914.47%b.1235.9114.522Cb éol&%.t335% 5 4@92 , Oong : §'78 As can be seen
fromTable X, the fornul aiTon-of the § FARPZG %c&ﬁ 0/ 41682 - 33

PCT/ KRO0100025 present invention induced the formation of a high level of _

anti body which | t [ SdaddY hn. T fare,
the fornulation ?f%efﬁee%ﬁ%\i%ﬁrﬁﬁe‘ ciaﬁsﬁ v{)aesr ?(f\#éér?ttgéé%ous & %E’B%g%gld as
an ani mal 5 oddotrAETYTESL BBdpIsesEme /ot hal reepecti¥edifecto aghtaist é i ng
of the inverigypedpr @ih1at i eBrh0 £9Nt airnd NGehERaNasi exal 5o Each
weeks-ol d fenal e dwarf ratﬁggzdi wglght: agErQX|nate 100g) which have the
her edi th? of 9Bt heP M oL PiGROPFRE LG €persi on of Exanpl es 30,

the emul si on of Exanple 36, Conparative D spersion 2, Conparative Enul sion
2, and 15 LﬁiogrﬁnR( > Chem cal _Ltd. . -Kore n,aqueous f.ormul ation were
chosen for ,%§%SQE%%ﬁraég°&dangéﬁ§ﬁsng& l&ﬁﬁﬁ?ﬁﬁnlﬂ dwarf rats
at an hGH dose of 350 ugFpenutatiend tfieMitlropaeitdglatleg® n was exam ned. As

a control, rats which did not receive hGHd were used. The average cunul ative

net* 20 wei ght gains are shown in Table Xl . Table Xl i
20 The procedure of Example 25 was repeated using

Aq$%§£9particle 8 to obtain cotton seed oil, soybean o0il, corn
oil ‘and sesame oil digpersions each containing 100 mg/mf of
Microparticle 8.

25 Example 28: Preparation of Edible 0il Dispersion
Formulations of Microparticle 9

The procedure of Example 25 was fepeated using
Microparticle 9 to obtain cotton seed oil, soybean o0il, corn
30 oil and sesame oil dibpersions each containing 100 mg/m{ of
Microparticle S.
o
Example 29: Preparation of Edible 0il Dispersion
Formulations of Microparticle 10
35
The procedure of Example 25 was repeated using



(unit:

Day12345625Cont rol 0. 92. 73. 64. 76. 37. 5Ut ropi n4. 74. 25. 36. 47 3B yRpCagmar at i ve

Di sper 05.77.28.510. 211. 5Conpar ati ve Emul si on

24 33”6@8%5%26 77.8Di spersion of Exanple 305.56.67. 38. 9€E}%f3&%§6Enulsion o]

Exanpl e 365.36.88.19.211.313.0 As can gg seen from Table XI, the average

~weight of the rats in the Uropin increased on the 1st day, but it

decr eased Yol L oght i ed t ter a rate

simlar tg8pﬁ%5§%$gfﬁggc88t&§\§%§§EF Qﬁéggéegﬁﬁgfﬁif{ht égéF%%Ira§g in the

- Conpar at i veomDh spédsiand 2sgsenp «diit | dlsperygionsr essdd whinteimtisatg 0100he
rats int i i group decreased on the 3rd day. Because

the m crogggﬁgréfsq?%g%%g#%?\%eggwl si on WO 00/ 41682 - 34 3 D aAN 21.3,

PCT/ KRO0100025 2 have a hydrophilic surface, the drug dissolves, and

therefgpore, Eiim%@ 29 \A@faﬁaraéwne&ffeé&tegﬁabeb_a toaqt s gdies Agpeous

formul ati on roprn. In contrast, the average weight of the rats 5

adnini stered with the BPEBE}ardaner ofxMiprersytasdet #@ enul sion of Exanpl e
36 increased for 6 days at h| gher rates than elther Conpar ati ve Di spersion
2 or Conparati ,ﬁeErruI si on The mgraﬁlaﬁ]ti cl of the rese(&| i nvention
havi ng | eci t hin %at?ﬁageQPEeCOQEre XFPhECoP on"’?@edr 185 8F€er

i njection Mmtdopé)soibla/alzert@rdbtﬁmvﬁlwe tdrartedyy eretﬁdaamhg:li&perlsﬂgnat a

cons L e ' The li s ion le 32
and tL'Lne erru‘%m on % E %ﬂ% esgggl’l \ﬁ& eagt:(ﬁoS d?%s stBt dpféé V\%}D‘ﬁg O{ggp
femal e dwadficreopatbbdyewtRghtespeproxehwte 100 g) at a bST dosage of 12.5
ng per rat and then their weight gains were exam ned. As a control, rats

whi ch did not receive bST were 20 used. The average cunul ative net weight
gai ns are Examplen3TapPeemprat¥anl efXEAiplgi filgPispersion

250ay123456810C0nt 1 0l 1pA2n34a00048. §7. A3:810a401e0Er 90N of Exampl e
3210..310. 814.918.119.i 20. 622. 222. 7 30Enul si on of Exanpl e

419. #P1, 514. 617, 719. 920. 822. 522. 9 As can be seen from Table X/ I, the
aver age wei ght merapﬁoaddhﬁéstefedmh&\bleither Wae dimzﬁa&@cm ofis Exgnpl e
32 or the nuIS|on of | ner ease ed conij nuously f 35_days and
the rat o JFLRETPSEREFLR TENES MRt T FoTa Phhe o ot LopBa Searts, 5
days, the agl ghtspgaraibesasechnsoghaindagt 108ugge'st!i of tMiatroperdiage
rel ease ti is about 8 days in both cafe. 3 0 JAN 2003 WO 00/ 41682

PCT/ KROO/ 00025 - 35 Test Exanple 14: Cytopathic Effect Inhibition Test The
emul Fn of Exanpl e 43, Conparative Dispersion 3, interferon-a agueous

forrrul at i o 13e9§§h @Qabakat:%adoto-sélél@@tﬂsm.lsﬁ!aerﬁ%ﬁs (body wei ght
5 kg) at an tnierferon-a dosage of 300 ug The _bl'ood | evel of the drug

vvas det er m ned usi ng aFE’?{“HE)éFhPBSePﬁeHPCFHW%C&ﬁ- tlést , which was
conducted by treating cells with interferon-a, adding virus thereto and 10

t hen determ ni i nhi biti n of tE gel I ﬁ thgl og Mal e cal f (gl dne cel |
(MDBO CATCC CCF-22) Bhd®¥ EF‘EUI QF SEEREPTEI s 471 r UECATEERF 1S gused
in tes tesMJ,cﬁ"opersiolei nderdferobtainncbheonl cozedweoil memmmhri 0015 days

and the resifis31° SH8MEeBml2U £ Xhlbpersions each containing 360

mg/m{ of Microparticle 14.

Example 33: Preparation of Edible 0il Dispersion
30 Formulations of Microparticle 15

The procedure of Example 25 was repeated using
Microparticle 15 to obtain cotton seed oil, soybean oil,
corn o0il and sesame oil dispersions each containing 360

35 mg/m{ of Microparticle 15.



15 Table X Il 7 hoursday lday 2day 3day 4day 5Aqueous Fornul ation 1.4x103
"1.2x10 ND* ND ND ND20Conpar ati veDi spersi on

32.1x1032. 6x1039. 1x1023: 4x1021. 7x1021. 5x10Enul si on ofEx?é&#S%é?&ns

431.- 7x YBP4¥031. 1x1034. 6x1022. 8x1028. 7x10 25 * not de R¥%an be
seen from Table X111, the titers of in_te__{ge_ron-a for the rats adm nistered
with the dispersion of Exanple 43 were high for the entire test period of 5

" 30 days, shaqyi i gher vels .of | r JQJ[F- o) ith the
Conpar at i veg b ll% SQ_ flge o%rgatf%%ﬁmrgoéyéﬁ élgfoﬁle%g)%sgpol spersion of the
_ present invention has prsiownget Ieieast Mereparrickd A8 due to the

| i pophilic surface of the mcroparticles. 35 Conparative Test Exanple 1 hCGH

was di ssolved in 5nM PBS to_a concentration of 2.3 ng/nferr] and then
sodi um hyal ur onaff&chapueFeduns ecll arEXamepe  25\0 Wit 4168eatagd  @SDNJAN

2003 PCI1 KRAQLOARES talo % 099, 000 oias o ssol el 5DERCHR1L 0 raangensial i on

of 2 % {w v) to obtain a hyaluronic acid gel formulation. An’in vitro

rel ease t esfOREs VohdBRCe BTITR Phé GHISRGTTAARR | BACHY CORSSEMIMG t 7e0

procedure ofngfedt XM partidse agesult, 100 % of hGH was rel eased into
the supernatant within 1 hour. Therefore, this gel fornulation has a drug
rel ease tinme which is nmuch shorter than the mcroparticles of the present
invention. EGafpleans: \Freiestatt@noe Bnu e oml Pdasil dtvoms osdure for
preparipg a hyal uronic agi el _fo lation in Conparative Test Exanple 1
was re!b ated using 1.5 %]7%{ rar“]é%%?t% obtain a hyaluronic acid gel

formul ation 15 having no Fluidity. The gel formnulation thus obtai ned was

adm nistered to f t 0S of a th t he
duif Hatseid %ﬁ@éra@% 39@, coke? eglp%na_ge%;ache Dt

average wei ght gain was exam ne ays. As a conparative fornulation,

an aqueous SAPRELSH NS RIPERIBAI 20 BXVBLS Wi WA Addedr &@ td 4afaldt the

same hCGH dogagemeAsfaoconkr Rhclr abSutibs e &lidhdiin eaekradeCdrvweie augd.
Resul ts_expressed_in cunul atiyve wei ght gai % are shown in_Table Xl V. 25
2047 m 8 The

Tabl e XPV DH§CEFdd 234 SEaRIEING 6 sM3gTopasEicle 3. © Th
For mul ati onZe231@irdb mikiuie Wdy aiixed 32 6Bt26ndd. BBndSgeneous, white-

opaque oil-in-water emulsion.

Example 36: Preparation of Emulsion Formulations of
20 Microparticle 12

The procedure of Example 35 was repeated using the
cotton seed dispersions obtained in Example 30 to obtain
five homogeneous, white-opaque oil-in-water emulsions, which

25 respectively contained 5, 20, 50, 120 and 200 mg/mf{ of
Microparticle 12, the oil to the water ratios thereof being
1:9, 1:4, 1:3, 1:2, and 2:3, respectively.

In these emulsion formulations, the solid

microparticles were dispersed in the ¢il phase and the oil

30 droplets containing the microparticles were stable due to
the lipophilic surface of the microparticles. The emulsions
were stable at an ambient temperature for a period of over
2 weeks.

35



As can be seen from Table XV, the average wei ght gain Ofadggprﬁéi
adm nistered with the gel fornmulation is simlar 35 to t § Utropin
gr oupWOrM&168t e of weight gain after 2 days was not si grif ¥KBANPIYS dif f er ent
anong the three groups, suggesting that the drug release fromthe gel .
formul ati on does not |asted nore tham 2%dy. WD 00141682 5 10 15 20 25 30
- 35 Conparative Test Exanple 3 - 37 3 0 JAN 200Q3 T~00/ 0002s hGH was

di ssol ved Eﬁé@ﬂ%ﬁP%%’tngpESﬁEéHFrQFigﬁ‘ 1O FE2R8St REn Tween 80
was added thereto to amiemegattdileniof 0.01 wt% The resulting solution
-was provided to a spray dryer(Buchi 190) at a flowrate of 3 nferr]/mnute
to obtain mcroparticles. In this step, the inflow air tenperature was 85,
C. The aver age Paet pdoereiwe 0bft Exampdreopais t walsesrépestpdepas edgwahe?. 5 um
Benzyl - hya | at e. was. di ssolwv ' i_ret Xl t.Q a. .
concen rat%%%B%éSGg%o an%‘gi%rﬁé)nl %‘g‘dmg(‘?%&%%r Egglégg&gﬁs g’l(ng;\)/ggst@d’ﬁ%%rlé} n.
The resul t Exngmpl & p2t st orrhtsi mduvtbganeows nevlal t ot dpagneachil g nAmater
ATM At | as gm&ﬁé%ﬁh fagmhlagﬁgng{xture was honogeni zed to obtain a

m cr oenul si on. e mcroenulsion was conposed of the mneral oil as a
conti nuous phase and the benzyl hyal uronate/ DMSO sol ution as a di spersed
phase. Ettha@ﬁPéaégzm@§e§Q§8@ibﬁ bife B SR Ed L W L SnSberring to
extract rom t he di spersed phase, giving benzyl hyal uronate
microb@rticles contai nfh§TRBAT ¥R Sader age particle size of the

m croparticles was 5.5 um and the content of hGH was 45 wt% An in vitro
rel ease test conduct ed usi ng.t he_benzyl | uronate forpulation thus
obt ai ned by r\é\%@a i nBrPFESQBFScegGr e%(’)cf_"m?é'ft %@:nﬂfaeSZ Eﬁae?ﬁgdcur‘ﬁfllé’ﬁ ve
anount s ofMh&bpareastd 2Re shbwsoybednbbédlX\¥.o TebtaikXV aHawgb8ah i3 7 24
48 72 144 I ; 0 n .Seen
froanabIegié§g€%£832€§§€éﬁ§§$gr%%gtﬁégé?ﬁéféﬁg%%nggggg%§§ﬁéa o?ﬁ? %
slight$y atherrssudbindand smensizm wotdie thecteddrd 0EH BwanplbeedSedvasn 144
hours. Thugep8BStqofoNGitdntde, edlY&! Yhpnad Soh okl 854 08 g Qynd in
t he benzyl hyal uronate nmatrix and not rel eased. The above benzy

hyal ur onat @8 bshemraf PERURAS i8Rspersed WD 00/ 41682 3 0 ~. z00s

PCT/ KROO/ 00025 - 38 in cotton seed oil and the resulting dispersion was
adm nistered to. dwarf rats at a hGH_dgsage ,of 0 u er rat .. The average
wei ght gajgﬁ%%%l%gggfn?ﬁ@&aﬁﬁ&lpﬁeoﬁe 4i§%8ﬂ£%§ﬁﬂﬁh$518ﬁnﬂﬁative wei ght
gain a0e shown in Tabl MiX¥bpartialke 24XVl Dayl1234567Fornmul ati onControl 1l . 22
. 33 . 65 . 76 . 67 . 38 . 210Hyal uronic
Aci d- Benzyl . 3. 62. 75. 46. 37. 18. 48. OEster Fornul ati on As can be seen from
Tabl e XVI, the Beazybrhgatiurenavd f Examipdei 012 55how&s norepgat £idcams iglof ect

after day gicroparticle 23 and soybean oil to obtain a soybean oil
dispersion containing 100 mg/mf{ of Microparticle 23. Using
25 the resulting dispersion, the procedure of Example 35 was
repeated to obtain a homogeneous, white-opaque oil-in-water

emulsion formulation.

Example 40: Preparation of Emulsion Formulation of

30 Micropartidle 24

The procedure of Example 25 was repeated using
Microparticle 24 and soybean oil to obtain a soybean oil
dispersion containing 100 mg/mf{ of Microparticle 24. Using

35 the resulting dispersion, the procedure of Example 35 was
repeated to obtain a homogeneous, white-opaque oil-in-water



15 Waile the invention has been described with respect to the above
speci fic enbodinents, it should be recognized that variou8 OnoA 2008at i ons
and chgyweps1g®y be nmade to the invention by those skill @g—[{g@R At which
also fall within 20 the scope of the invention as define t(1e appended
cl ai ns. 39 30 JAN2QQB " Cains 1. Asplid lipophilic mcropartlcle
-havi ng an average particle size ranging fromO0.1 to 200 um conprising a
| i pophi | i c snbsltsaire, fdpaligtoive, acid or an inorganic salt s thereof and an
active ingredient selected fromthe group consisting of a protein drug and
“a peptide drug, wherein the surface of the solid mcroparticle is coated
with the |i@esﬂmg;iwb§tmaraorrhﬁ i Ts 1 dpopdi-hiita bt ehapayt i cl e of
claim1l1, wherein the av%acgﬁeo ‘_Tt]rlcjle tl#) size is in the range of 1 to SO um
3. The solid lipophilic m<cr par claim1l1, wherein the drug is
sel ected® fromthe group consisting of human gr owth hor none, bovi ne growth
hor none, porcine e r r el easin r none, owt h
hor mone t5 rel eag?{regvgeptl(g@ggpafﬁu r&ffgco omy &t FREF lf‘%i:?%r%ﬁ"
gr anul ocyt e SP&&ECEDH idny sav Ihtcilﬁlg, fmmrseer@conbhagé sebamys 0il
stinulating dfla@wsuﬂsybwtaawe@t LR Eﬁmglavffa?@ﬁf@ﬁfoof@%ﬁm% E‘f’ fe5on,

ant 1 bo

insulin, atrl ti nonocl onal tunor necrosi s

macr ophage dcﬁf%ﬁgl[ i ﬁa ‘PE\&?Br L9 RRf3igukEaurt SRIRANET at Whgtﬁa@p@q}le‘

i nsul i 30l i keidrdwnt-waftaat or emamsdehmal fera Ac{8RL0r, ti S5ue, pl & negen
activator a?% gl%llél‘ ki nase_4. The l.id { i po hilic m erogarti cle of claim
1, wherein thé'i norggﬁ’l . sEESof CQBRFainedsel 2efed MF/OM t hefgr oup
consi sting Micropampimlal ldonat & npoftass u;nﬁ rydl wedal £t e 2MMRR) UM

hyal uronate, cal ci um hyal uronate, magnesi um hyal uronate, zinc 2,
hyal uronate_and cobalt hyaluronate. 5. The solid lipophilic mcroparticle

of clai m 1, Exgapden 42he Priepapisitiiicn oufb&muled drs Betract @diénenothe group
consistgng of a lipid, #&ilddidAqidikatisve, a fatty acid, a fatty acid
derivative, a wax and a m xture thereof. 3" D,IAN 2003 40 6. The solid

i pophilic mcroparticle of claim5, wherein the lipid is |ecithin,

phosphat i dyI chol E[‘he p:ﬂfmsemwe dbhefmml;alra n§5%a®°§@£éhté&' %?éix?? ¢#gd the
lipid der %8&*:%5 o2 ﬁchl gﬂ}% a%h hat i dyl chol | ne; or stearo

phosphat i dyl'¢ 3. ? °+ SEVPEAY Fdpni 19 TisGsp L1t c@%doﬁeéﬁﬁﬁrrpsl

wher ei n thedftapestsao'nd obtaynedtin Eifambl@ai:matrid: 23l DiclipRd ©ragl d, and
the faypy agi ri s.ql r sjeara sorbitan palnmtate,

sor bi t%?r stgaggg% és/%%%e/faﬂrlr tr_h%n}(é)o ane %r %‘9?8955’@@“58 ‘?‘%teoPPaque

| i pophilic %%réﬁah’@i‘-élre ofmglaieni, mmamm@r conpHesds aofat ethe

sol ubl e excepi@itatfonghe ©akdd LbRARREW C é‘éﬁﬁ ?ﬁé&' cl £ of %{[?aféfowny f; ng

wher ei n the wat er - sol, uEI e_excipient 1s select romthe grou
of gl ucose, "XGFORBILEGHSc8sén Bi MixEyse of §1r¥alatft¢5éﬂats%ﬂééha2bse dextran,
chondroitin sulfate, mannitol, albumn, gelatin, gI ycine, alanine, glutamnc

aci d, gi ny si,ne, surfac ant, po hyl ene coI and a mere of
t her eof: 1%2 gl &i BREPBF RGN 8% E‘%@éé’r‘@&‘ lg')?’ WA engy ke solid

| i pophilic ?0 mcropai-Micrepattdkdenis in a |ipophilic medium 11. The
di spersion formul ation of claim 10, wherein the |lipophilic mediumis an

edible oil, mneral oil, Squal ene, squal ane, cod liver oil, nono-, di- or
triglyceride, orThenprogesuteeredf Exagple 35 was repeated using the

cotton seed oil, soybean o0il, corn seed o0il and sesame oil
30 dispersions obtained ih Example 34 and 2-fold volumes of 0.9
% NaCl solution to obtain homogeneous, iwhite-opaque oil-in-
water emulsion formulations of Microparticle 18. Each of
the formulations thus obtained contained 120 mg/mf of

Microparticle 18 in a mixture of oil and water(1:2).
35



.12, The dispersion formulation of claim1l, wherein th ﬁdw il is corn
oil, olive oil, soybean oil, safflower oil, cotton see% i 00% ut oil,
sesan¥OdPM1682 ynf | ower oil or a nixture thereof. 30, ﬁxﬁp 1 13. The

di spersion fornulation of claim11l, wheggin the |ipophilic nmediumfurther
conprises a dispersing agent or a preservative. 14. The di spersion

formul ati op0hy30Y 4° gl Al Rod 1o AMnd 31 W1 FOkf1 8,86 Lor Ini ection
or oral a n. . An ol T -T1n-water “enul Sion tormulation cpnprising
an aqueous i njection mddianapanrtidke ddspersant fornul ation of claim10. 10
16. The oil-in-water enulsion fornulation of claim15, wherein the aqueous
injection nediumis distilled water or a buffered solution. 17. An aerosol

fornul ati on conBhEsinrPagiuEs| ef ExpopHia i35 fag optRererd B8KcaRy GHatof

claimsl 1918 wisAdsddAin Prade SR &\ 5 5 Afad . A pphdith AokhogBhnéols,
Y2A T A, A&%g@. AU9.A(u,.2A){,. y. A Ay, A A Ay. A AS_. A

3=. A3[ 2. A @,ORgAUE PiA - i waten emehgion formulations.
#&) , 9HLMYZbl QR~yt oj e [ V] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca

! .
O Dotk PSP RAAE SRS o | TSP ST CAPLaP ol GAPEAREATEa) cal cal onal onal

] c”a] ca] ca] ca] c*a] c*a] cMa] cMa] cha]di@ropakeafta] ta] cal calcalcalca kltu

I &34<] JWZ[ desy~| w | f~ ZTj e [] c”a] c*a] cMa] cMa] cMa] ca] ca] ca] ca] ca] ca] ca] ca] c”
aJ cMaJc”a] cMa] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca ( bec

vw89- . K Y The procedure for Example 2 was repeated without the

use of lecithin to obtain comparative microparticles coated
with no lipophilic substance (Comparative Microparticle 1).

15 Comparative Example 2: Preparation of Dispersion Formulation
of Comparative Microparticle 1

The procedure of Example 25 was repeated using

Comparative Microparticle 1 and soybean oil to obtain a

20 soybean oil dispersion containing 100 mg/ml¢ of Comparative

Microparticle 1 (Comparative Dispersion 1), which contained
aggregated, non-homogeneously dispersed microparticles.

Comparative Example 3: Preparation of BEmulsion Formulation
25 of Comparative Microparticle 1

The procedure of Example 35 was vrepeated using
Comparative Dispersion 1 and physiological saline for
injection to obtain an emulsion formulation(Comparative

30 Emulsion 1), which was not a homogeneous emulsion but showed
a separation with aggregated microparticles.

Comparative Example 4: Preparation of Comparative

Microparticle 2
35
The procedure of Example 11 was repeated using 1 mg/m{
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To examine whether an antigen contained in a
microparticle maintaing its activity, each of Microparticles
1 and 3 was dissolved in water and diluted with 1,000- to
100,000-fold volume of water and the HBsAb antigenicity was
25 examined using AUZYME kit (Abbott, USA). Results are shown
in Table III.

Table III
Microparticle No. |Antigenicity Before|Antigenicity After
Preparation (%) Preparation (%)
30 1 89.5 86.7
3 88.6 82.3

As can be seen from Table III, the antigenicity of

HBsAg contained in the inventive microparticles was largely

35 unchanged before and after the preparation. Therefore, the
antigen contained in the microparticle of the present
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:igégygg gogg Y,E&QK' Mlcropa&tigl %9 g and 13 was dispersed in

a buffered solution(150 mM NaCl, 10 mM phosphate, 0.05 %

sodium azide, pH 7.4) so that the hGH concentration was 1.0

mg/mf. An in vitro release test was conducted by stirring

10 the resulting dispersion at 37 °C and at a preset time, the

dispersion was centrifuged at 800 g for 10 minute and a

sample of the supernatant, taken in an amount of 1/10 volume

of the dispersion, was mixed with an equal volume of the

above buffered solution. hGH contained in the supernatant

15 was quantified using Lowry method with High Performance
Liquid Chromatography (HPLC) .

Fig. 1 shows the release profiles of Microparticles 11,

12 and 13 thus determined. As can be seen from Fig. 1, as

the molecular weight of hyaluronic acid becomes higher, and

20 as the content of hGH decrease, the release rate of hGH

becomes slower. Therefore, the protein drug release rate

can be controlled by adjusting the molecular weight of

hyaluronic acid and the protein drug content. Further, in

vitro release test results showed that an initial burst

25 release of the protein drug does not occur and the release
rate is constant until 70 % of protein is released.

Test Example 3: Stability test of Microparticle 12

30 To examine whether hGH contained 'in Microparticle 12
maintains its activity, the procedure of Test Example 1 was
repeated and the amount of hGH released from Microparticle
12 in 48 hours was determined with both reversed phase (RP)
HPLC and size exclusion chromatography (SEC). The RP HPLC

35 was used to assess the extent of oxidative and deamidative
denaturation of the protein; and SEC, the denaturation of
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Figs. 2A ‘and 2B represent RP HPLC results for the
Microparticle 12 extract solution and the hGH aqueous
solution wused in preparation of Microparticle 12,

5 respectively.

Figs. 3A and 3B provide SEC results for the
Microparticle 12 extract solution and hGH aqueous solution
used in the preparation of Microparticle 12, respectively.

As can be seen from Figs. 2 and 3, the amount of hGH

10 released from the inventive microparticle is identical with
that of the original hGH aqueous solution according to the
RP HPLC results; and the SEC results show the monomeric hGH
content is 95 % or more. These results suggest that hGH is
not denatured during the preparation of the inventive
15 microparticles.

Test Example 4: In Vityo Release Test of Microparticles 14
to 21

20 The procedure of Test Example 2 was repeated using each
of Microparticles 14 to 21, and the cumulative amounts of
the drug released in 10 and 72 hours as well as the
monomeric protein content of the 72 hours sample were
determined. The results are shown in Table IV.

25
Table IV
Microparticle |Released Released Monomer
No .- Amount (%) at |Amount (%) at |[Content (%)
10 hours 72 hours
14 45 92 94
30 15 47 87 89
16 44 89 97
17 32 76 95
18 e o B4 92 54
1 TP a9 gg” - ST
35 20 60 95 95
21 38 93 97

As can be seen from Table IV, the microparticles of the
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3 days, with no sign of denaturation of the protein drug.

Test Example 5: Injectability Test 1

To examine whether the microparticles of the present
invention are homogeneously dispersed in an oil dispersion
or in an oil-water emulsion, injectability tests were
conducted. The injectability is defined as the force
required to push a syringe filled with a test sample at a
velocity of 80 mm/minute. A 23 gauge injection needle was
used. Samples used in these tests were an alum dispersion
prepared by diluting alum with 20-fcld PBS; soybean o0il; the
soybean oil dispersion of Example 26; the emulsion of
Example 44, Comparative Dispersion 1 and Comparative
Emulsion 1, and the results are shown in Table V.

Table V

Formulation Conc. of Injectability
Microparticle (mg/m?f)|(kg,)

Alum Dispersion 0
Soybean 0il 0
Dispersion Of Example 50
26
Emulsion Of Example 44 20 0.5
Comparative Dispersion 50 Not Injected
1
Comparative Emulsion 1 20 Not Injected

olojo
e

As can be seen from Table V, the dispersion of Example
26 is easily injectable, showing that Microparticle 3 of the
present invention are well dispersed in oil as compared with
Comparative Microparticle 1 having no lecithin coating.
Particularly, since the emulsion of the present invention
has a superior injectability, it can be used in preparing a
mixed formulation.
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- The procedure of Test Example 5 was repeated for 0.9 %
NaCl aqueous solution, cotton seed oil, the cotton seed oil

5 dispersion of Example 30, the emulsion of Example 36,
Comparative Dispersion 2, and Comparative Emulsion 2, using

a 26 gauge syringe needle. Results are shown in Table VI.

Table VI
10 Formulation Conc. of Injectability
Microparticle (mg/m¢f)|(kg,)
0.9 % NaCl Aqueous 0 0.1
Solution
Cotton seed 0il 0 1.6
Dispersion Of Example 100 1.7
15 30
Emulsion Of Example 36 120 0.8
Comparative Dispersion 100 10.5
2
Comparative Emulsion 2 20 23.3

20

As can be seen from Table VI, Microparticle 12 of the
present invention has good dispersibility in cotton seed oil
due to the lipophilic lecithin coating, and the cotton seed

25 o0il dispersion of the present invention has an injectability
equivalent to that of the cotton seed oil. Further, the
emulsion of Example 36 has a lower injectability than cotton
seed oil in spite of the high concentration of Microparticle
12.

30 In contrast, Comparative Microparticle 2 has an
inferior dispersibility in cotton seed oil due to the
absence of a 1lipophilic coating, causing the poor
injectability of Comparative Dispersion 2. Further, when
the hydrophilic surface of Comparative Microparticle 2

35 caused a phase separation in Comparative Emulsion 2, with a
consequential leaching of the sodium hyaluronate component
into the aqueous phase to raise the viscosity of water
layer. Therefore, Comparative Emulsion 2 has an even poorer
injectability than Comparative Dispersion 2.
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% NaCl aqueous solution. The lipophilic surface of the
microparticles of the present invention becomes coated with
10 soybean o0il, resulting in a homogeneous oil-in-water
emulsion which has an injectability equivalent to that of

water.

Test Example 8: Injection of Formulation to Animal

15
To examine the biological activity of the formulation
of the present invention on injection, Microparticle 3 was
added to soybean o0il to prepare four dispersions having
recombinant HBsAg loadings of 0.5, 0.125, 0.03125 and 0.0078

20 pg protein/mf, respectively. As a comparative formulation,
a hepatitis B vaccine (LG Chemical Ltd., Korea) containing
alum as an immune adjuvant was diluted with PBS to prepare
samples having HBsAg loadings of 0.5, 0.125, 0.03125, and
0.0078 pug protein/m{, respectively,

25 Each dispersion sample was injected intraperitoneally
to 4 weeks-old male Balb/C(H-2d) mice (10 mice) and blood
samples were taken therefrom 4 months after the injection.
Serums were obtained from the blood samples and titers of
antibody thereof and antibody formation(%) were determined

30 using AUSAB EIA kit (Abbott, USA) and ED;(npg) of the
microparticle was calculated using a statistical
method (probit analysis). Results are shown in Table VII.

35
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Table VIII
T Antibody Titer of
35 Formulation Formation (%) Antibody (mIU/m/f)
Microparticle 3 80 10.1
Comparative 0 0
Formulation
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CPMample ~ CPM tret
Specific Lysis (%) = ---- i b oo X 100
chmammn release cpmnatural release
35 A high specific 1lysis wvalue means that the cell-

mediated immune response is actively induced. Results are
shown in Table IX.
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20 microparticles prepared by repeating the procedure of

As a control,

Example 9 except that the antigen was omitted, was dispersed

in soybean oil.
Each dispersion formulation was intramuscularly
injected to 2nd or 3rd lactating period cows (5 cows) having
25 a large number of somatic cells and injected two more times,
2 and 4 weeks thereafter. Blood samples were taken from the
cows after 2, 6, 10 and 14 weeks and then the titer of
antibody was determined. Results expressed in ELISA reader

are shown in Table X

30
Table X
Before 2 6 10 14
Injectionl|weeks lweeks jweeks weeks
Comparative 1 2.55212.667]2.4662.322
Formulation
35 Microparticle 9 1 4.472]5.123(5.911|4.522
Control 1 1.335/(1.48612.002}2.278

As can be seen from Table X, the formulation of the
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10 containing hGH was examined using 7 weeks-old female dwarf
rats (body weight: approximate 100g) which have the heredity
of low growth hormone secretion.

The dispersion of Examples 30, the emulsion of Example
36, Comparative Dispersion 2, Comparative Emulsion 2, and

15 Utroprin® (LG Chemical Ltd., Korea), an agqueous formulation
were chosen for the test, and each was administered to a
group of 10 dwarf rats at an hGH dose of 350 pug per rat and
then the weight gain was examined. As a control, rats which
did not receive hGH were used. The average cumulative net

20 weight gains are shown in Table XI.

Table XI
(unit: g)
Day 1 2 3 4 5 6
25 Control 0.9 12.7]| 3.6 | 4.7 6.3 7.5
Utropin® 4.7 | 4.2 ] 5.3 | 6.4 7.1 8.5
Comparative Dispersion 2| 5.0 { 5.7 { 7.2 | 8.5 ] 10.2 | 11.5
Comparative Emulsion 2 4.314.913.6|5.4 6.7 7.8
Dispersion of Example 30| 5.5 | 6.6 | 7.3 | 8.7 { 11.4 | 12.3
30 Emulsion of Example 36 5.3[6.8]8.1]19.21]11.3(13.0

As can be seen from Table XI, the average weight of the
rats in the Utropin® increased on the 1st day, but it
decreased on the 2nd day. The weight increased thereafter

35 at a rate gimilar to that of the control group.

The average weight of the rats in the Comparative
Dispersion 2 group continuously increased while that of the
rats in the Comparative Emulsion 2 group decreased on the
3rd day. Because the microparticles in Comparative Emulsion
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15 The dispersion of Example 32 and the emulsion of

Examples 41 were each administered to 7 weeks-old female
dwarf rats(body weight: approximate 100 g) at a bST dosage
of 12.5 mg per rat and then their weight gains were
examined. As a control, rats which did not receive bST were
20 used. The average cumulative net weight gains are shown in

Table XII.
Table XII
(unit: g)

25 Day| 1 2 3 4 5 6 8 10

Control 1.4 2.9 4.6 6.1 6.5 7.2 8.8 10.4

Dispersion of|10.3 |10.8 |14.9 |18.1 [19.4 |20.6 |22.2 (22.7

Example 32

Emulsion of 9.7 11.5 (14.6 |17.7 {19.9 |]20.8 122.5 |22.9
30 Example 41

As can be seen from Table XII, the average weight of

rats administered with either the dispersion of Example 32

or the emulsion of Example 41 increased continuously for 6

35 days and the rate of daily weight gain was higher than the

control group. After 8 days, the weight gain became

insignificant, suggesting that the drug release time is
about 8 days in both case.
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25 " not detected

As can be seen from Table XIII, the titers of
interferon-o for the rats administered with the dispersion
of Example 43 were high for the entire test period of §

30 days, showing higher levels of interferon-oa as compared with
the Comparative Dispersion 3 group from day 2. Therefore,
the dispersion of the present invention has prolonged
release characteristics due to the lipophilic surface of the
microparticles.

35

Comparative Test Example 1

hGH was dissolved in 5mM PBS to a concentration of 2.3
mg/mf and then sodium hyaluronate having a molecular weight
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formulation in Comparative Test Example 1 was repeated using

1.5 mg/mf{ hGH to obtain a hyaluronic acid gel formulation
15 having no fluidity.

The gel formulation thus obtained was administered to
dwarf rats at a hGH dosage of 150 ug per rat and then the
average weight gain was examined for 6 days. As a
comparative formulation, an aqueous solution formulation,

20 Utropin® was administered to rats at the same hGH dosage.
As a control, rats which did not receive hGH were used.

Results expressed in cumulative weight gains are shown in

Table XIV.
25 Table XIV
Day 1 2 3 4 5 6
Group ‘
Control 1.6 2.4 4.1 4.8 6.2 8.1
Gel 3.2 3.6 3.0 6.1 6.7 7.7
30 Formulation
Utropin® 3.3 2.6 4.2 6.4 7.8 8.3

As can be seen from Table XIV, the average weight gain

of the ratg administerad with the gel formulation is similar

35 to that of the Utropin® group. The rate of weight gain

after 2 days was not significantly different among the three

groups, suggesting that the drug release from the gel
formulation does not lasted more than 1 day.
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4. The solid lipophilic microparticle of claim 1, wherein the inorganic salt of
hyaluronic acid is selected from the group consisting of sodium hyaluronate, potassium
hyaluronate, ammonium hyaluronate, calcium hyaluronate, magnesium hyaluronate, zinc

25 hyaluronate and cobalt hyaluronate.

5. The solid lipophilic microparticle of claim 1, wherein the lipophilic
substance is selected from the group consisting of a lipid, a lipid derivative, a fatty

acid, a fatty acid derivative, a wax and a mixture thereof.
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10 8. The solid lipophilic microparticle of claim 1, which further comprises a water-

soluble excipient.

9. The solid lipophilic microparticle of claim 8, wherein the water-soluble

excipient is selected from the group consisting of glucose, xylose, galactose, fructose,

15 maltose, saccharose, dextran, chondroitin sulfate, mannitol, albumin, gelatin, glycine,
alanine, glutamic acid, arginine, lysine, surfactant, polyethylene glycol and a mixture

of thereof.

10. A dispersion formulation prepared by dispersing the solid lipophilic

20 microparticle of claim 1 in a lipophilic medium.

I1. The dispersion formulation of claim 10, wherein the lipophilic medium
i1s an edible oil, mineral oil, squalene, squalane, cod liver oil, mono-, di- or

triglyceride, or a mixture thereof.

12. The dispersion formulation of claim 11, wherein the edible oil is corn
oil, olive oil, soybean oil, safflower oil, cotton seed oil, peanut oil, sesame oil,

sunflower oil or a mixture thereof.
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13. The dispersion formulation of claim 11, wherein the lipophilic medium

further comprises a dispersing agent or a preservative.

14. The dispersion formulation of any one of claims 11 and 13, which is

used for injection or oral administration.

15. An oil-in-water emulsion formulation comprising an aqueous injection

medium and the dispersant formulation of claim 10.

16. The oil-in-water emulsion formulation of claim 15, wherein the

aqueous injection medium is distilled water or a buffered solution.

17. An aerosol formulation comprising the solid lipophilic microparticle of

any one of claims 1 to 9.



