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1 DESCRI PTION METHOD FOR PREPARATI ON OF M CROSPHERE

AND APPARATUS THEREFCOR TECHNI CAL FI ELD The
Saar o rerorthe T e AN
and an apparatus for preparation of mcrosphere to

used in this nethod. In the nethod of the present

invention, mcrosphere may efficiently be prepar m
{he"C1 a1 on'process farguggiame corbinat on (I i
enul si fyi ng devi ce, % orage tank and a .ggogo2e
cross flow filter. BACKGRClJND ART As a nethod for

preparati on of mcrosphere containing a medicanent,

vari ous mMMBOHRO Dav@ROPREPARATION @F MEPROSPHERREat er

dryi ng net hod, a phase- separation nethod, a spray

dryi ng met hod, ANPVARPARATYS THAERERQR, etc., and

anong t he in-vvater dryi ng net hods, vari ous met hods

are known, for exanple, methods usi ng O Wemnul si on
ﬁ@@HNIéﬁiﬂﬁ‘l‘Eﬂlﬁlw pages 1-6, JP-A-6-32732, pages

-8), SSOW enulsion (e.g., JP-A-8-151321, pages

10 15) Thwm‘e\eeanmhsenno(lemga.tps to - c@f1¢1¢5ﬂ4ﬁ¢thmig&a‘

1-11, JP-A-9-221417 fp es 1-11) or QO W enu| sion
(;gegaratgcpn AI goisroanbe f‘pg@j@sClICB;atl%Ptrﬁ%‘?Ss NG aApApRRyatus
181 pré SR o uRr O Greo ) HE Bisel AARSRENEI! ShPRRe

evaporatl on een Known

trhetHBrt bptise E)gés&\!taﬁﬁfeﬁttidiﬁ AfcrobpReE nsdf ¥ERbeht] dy ”
y|

emul si on, emul sion to be used for in-water
eehared byqéwettmtmathn ppecass dympaiting aacombingtien ©f an

R BT RR Aev BT, Sl P nAe EetRaR e SBrch SFUeS How filter

1§9159*

one tinme (e.g., JP-A-4-46115, pages 1-6,
JP- A- 6- 145046, pages 1-11).
BACKGROUND ART

As a method for preparation of microsphere containing a
medicament, various methods have been known, for example, in-water
drying method, a phase-separation method, a spray drying method, a
solvent-diffusion method, etc., and among the in-water drying methods,
various methods are known, for example, methods using O/W emulsion
(e.g., JP-A-4-46115, pages 1-6, JP-A-6-32732, pages 1-8), S/O/W
emulsion (e.g., JP-A-8-151321, pages 10-15), W/O/W emulsion (e.g.,
JP-A-6-145046, pages 1-11, JP-A-9-221417, pages 1-11) or O/O/W
emulsion (e.g., JP-A-6-211648, pages 1-8). Further, as a method for
removing an organic solvent from these emulsions, a method by solvent
evaporation has been known.

In the methods for evaporation of organic solvent from emulsion,
the emulsion to be used for in-water drying method is generally
prepared by adding an oil phase (O, S/O, W/O or O/0) into an aqueous
phase, by which whole amount of emulsion as required is prepared at

one time (e.g., JP-A-4-46115, pages 1-6, JP-A-6-145046, pages 1-11).
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2 By the way, various enul sifying devices being
required for the preparation of m crosphere by

i n-wat er drying nethod have bgen known, for exanple,
one being equi pped within a béatch tank for batch-
treatnment, one being equi pped outside of an batch tank
and being 5 suitable for continuous treatnent, etc.
(e.qg., Developnent in Chem cal |Industry, 24,

Stirri iR . i .

Soi 10 Mk, v SRR bR e b e B 8 36r e
?febﬁfétym@&'mwraﬁphéwb 1ﬁubhtcﬁ*hhf§71ng mefhiod hevemeen known,
orum | nc February 25, 1987, 10 pages 140-143,

fexyexampie 4qae beieg suuipRedwitkin: 2 batch tenkt ﬁomtzatﬁ@

A o e
T,
B eSOl AR, 48, 10 Db T

by dtietsy, 2o, Btiing Aogingy pudilishedois 1000| sifkichoten, page
(e.g., 15 JP- A- 8- 259460, page 12, USP 5945126, pages
18219 1However, these rret hods for prepar ation of

M cr os e hayv tht.is

| ar ge- Ehéli lae 183[3@?‘93 Er%% i% ls Otlcépb‘é&fyéﬂgént
Qﬁsﬁé%ll OﬁuﬁﬁgHE& iRej oatp) §€1’%ﬁ@et%ﬂu@n\4ﬁberFé15rhdi§ 25‘ 1987,
one scoop - and then the equi pnent for evaporation’ of
q:agalslL4(bdl4>&=;rpa@lso@ﬂﬁ-éléﬂﬂsaheamdmcaplsaiegeml:hrﬁquehemhzmg
as a nethod for nenbrane fi|tratign, re are a

Eruision byt ingWatpe davingemeshad 1 &lﬁ‘ﬁv@s@ angpj %8 literature,

PO GREFSY o SRS BirePoOpf a0 i, is atso

Qﬁ&':l%sé@ aTheté AaRSE RhoRh éﬁf@éﬁﬁ R 62 oi‘ﬁftlﬁ%d
thereby the 25 subject fluid is partl ally filtere

(mfcrosp’lmre]byl rfoalnumg aPhemmdsiont by @bnti®uiars emalsification (e.g.,
I . , 2- 261 996)). Th
%g 8- fﬁ%da Pegs 89@2'%%%%%’@%5@%93 ]]Iér )gza scalee
treat ”%w@@&atﬂﬁgsﬁrﬁétlhhﬁ fo}gag{éﬁgfaﬂl n At éfo%hgg&eﬁave

and hence, It has been ut er- treat

Probiemsetitat isafor thie ldge-saite f;ﬁbdﬂinkml ofwtclssphere, a large
known 30 wherein a cross flow filtration is utilized

igmenat obergtsion shomlddehswhjested tg ingvater drying in one scoop
and then the equipment for evaporation of organic solvent should also
be enlarged.

Further, as a method for membrane filtration, there are a dead-
end filtration where the total volume of a subject fluid is treated by a
membrane, and a cross flow filtration where a subject fluid is flowed at
right angle to a fluid penetrating through a membrane and thereby the
subject fluid is partially filtered (cf., PDA Journal of Pharmaceutical
Science & Technology, vol. 50, no. 4, p. 252-261 (1996)). The cross-
flow filtration is suitable for a large-scale treatment because a filter
thereof is hardly clogged, and hence, it has been utilized in water-
treatment system, etc., and further some examples have been known

wherein a cross flow filtration is utilized in the collection and washing of
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20 25 30 m crosphere prepared by in-water drying

met hod (e.g., USP 6294204, pages 6-8, WO 96/ 35414,
pages 11, 12). Moreover, an apparatus has been
proposed where the continuous phase of m crosphere
suspensi on obtained by the production of m crosphere
is replaced by water and a vehicle for drug
formulation by filtration (e.g., USP 6270802, pages
#ﬁéﬁ?@%\%ntl ondl(gyt!lo pr 0\%i gg ag %@%&i &gg.,lﬂﬁSP 6294204,
[PegResrér8, Wiood6 854 04 ppages Hayiry. a high quality by
in-water drying mnethod, which is characterized by

pr epar iIMQTaeVEr.oxp ERArBiUS fas| begraProRospd sdye the

wh b f [ f.m.
R RS ohBRE o b pBrE RSB SRR OniERE W i€
alRtien dPRGIdpherasirepREcd P wiREr bR dPA SéBidletfBE drug
ontanmi nation of Dacteria and the diffusion of

doganilatisnlbyefiltration (elge, HSPERTHO862\paghs daddps an
environnental problem The present inventors have
found that by repeating the small- scal e preparation

j r i a process of accunul ati ng
ﬁlﬁgﬁwtﬁgﬁwm an apparatus for
prepar airl 8Bjekk of TheHTRBAE envE@1tidE i§e¥pToeRIE ARfethod for
m crosphere of high quality can be obtained, and

fprepheatiohef thinrespharelhamitg a highducalitynby datwatsr drying
m cr.ospheye.npy be freel ontrolled, and finally the
HRCHIO0 EBIR 1S FRAraET i d BN PTERAFERE FBIRTOSRAETS BY alhe

g#&aﬁ% (}581%\’:8% | QRerdisy %ﬁ%@ﬁpgﬁpg%ﬁgﬂaﬁéﬁ R Aidr88phere

M crgsphere conprisin circulation

36 elswn$iaed eand Theyaipdght eREieg o the aoolRi apparatalsyigasasily
sol ution containing a nedicanent, a bioconpatible and
Hahdevgdhitabrédehto provent dre contarninatpon pibacterdaand the

or.gani c sql vent, havi ng a boilin oint | ower, than that

SHiRan BT prEthisFalitRb REohe R TBRSPR T ich SAEREn
%&Jiﬁﬁmﬂﬁnfcélgﬁ?cﬁﬂeﬁﬂ“' sion wherein said

medi canent - contal ni ng pol ynmer solution is 4 dispersed

i n the Tdopupreserd dhuentors ldwe fouand tkat byorepeating theerhall-
emul sion into a m crosphere ) )
scale preparation of microsphere, and using a process of accumulating
microsphere thus obtained, an apparatus for preparation of
microsphere may be downsized and microsphere of high quality can be
obtained, and further they have found that a production scale of
microsphere may be freely controlled, and finally they have
accomplished the present invention. That is, the present invention
relates to a method for preparation of microsphere comprising the
following circulation steps:

(@) emulsifying a medicament-containing polymer solution containing
a medicament, a biocompatible and biodegradable hardly-water-soluble
polymer and an organic solvent having a boiling point lower than that of

water into an aqueous solution in an emulsifying device to form an

emulsion wherein said medicament-containing polymer solution is
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storage tank; (c) introducing a part of the enul sion
fromthe mcrosphere 5 storage tank to a cross flow
filter; (d-1)-i) returning a liquid passing over the
cross flow filter to the nicfosphere storage tank;
(d-1)-ii) recycling a filtrate filtered fromthe above
cross flow filter as an aqueous solution for Step
(a), repeating Steps (a) to (d- 1), and 10 when an
fgani c sol ent havin F boiling point |ower than that

8¥SR&E§%¢ njt |Q=HH%QH% e4He% water, then evaporating

of f i d orga.g!" r

storZ@e t ank ‘rél ng P@e g%%tﬂég\it %Igﬁllgﬂro g‘c ﬁgmcmﬁ%here
dtbrégeddnke-2)-i) returning a liquid passing over the
cross flowfilter to the m crosphere storage tank;

(d-2)fe)ii) disyhedygcing a mart ofshe emuisiprdremothe microsphere
s, flow f||te W t hout recycling it as an

ve Cro
E‘U@&Ggag % # SROPSAIOK Bl€Fn) | repeating Steps (a) to
2 t
( X%-yr E Usdt Qni’h% Eﬁeguﬁﬂﬁseﬁw% tglgl%nrto%@ohm'ﬂ er to the

t he I C SO ven Ing a [ ower t

hietosppheret storage tankj scible with water, then
evaporating off said organic solvent w t hi n

ni cr ¢@phdile Beyclpg 2 dlrage filteged ﬁr@ncﬁhec@bgw §FPSS flow filter

ocedure t ros th
arbesﬁspsgs%%vﬁaﬁanﬂgpﬁfif GPYEABR SRp B todds]), and
%ﬂ)e?ﬂ He?mhgea %Ilﬁf?p@fntt ToSvd?" ﬁfeﬁ'{'lhat of water
|nvent|on sl nce y the~ aqueous solution is
¢$ immuenfdlg waelp av atieed thgn ccwaperaiﬂmg/otfﬁ $aidaorgemit rsoivent
t he . enul si,on bei ng prepare n the e |SJf devi ce
Frthiscthemistesphere stagags shiiag dhis a8 i 1 prgggdure;
if the emul sification step is repeated, the |ncrease
°h the emul sion volunme in the m cr osphere storage tank

can bg-7)et r e dingrAliquid bﬁ&sﬁgh@vérmﬂestlfdsf‘saﬂd)\ﬂrﬁlter to the
stepis carrled out in a snall scale so that the
emicresphemst stomage tanke uni f or m y achieved with 5 5 10

(d-2)-ii) discharging a filtrate filtered from the above cross flow
filter without recycling it as an aqueous solution for Step (a), repeating
Steps (a) to (d-2) with using a fresh aqueous solution, and when the
organic solvent having a boiling point lower than that of water is
immiscible with water, then evaporating off said organic solvent within
the microsphere storage tank during this circulation procedure;

(e) collecting microsphere in the microsphere storage tank
after Step (d-1) or (d-2) is completed.

According to the method of the present invention, since only the
aqueous solution is efficiently separated by cross flow filtration from the
emulsion being prepared in the emulsifying device and accumulated in
the microsphere storage tank, even if the emulsification step is repeated,
the increase in the emulsion volume in the microsphere storage tank

can be restrained, and further, the emulsification step is carried out in

a small scale so that the emulsification is more uniformly achieved with
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15 20 25 30 ease, and m crosphere of high quality can
be prepared. BRI EF DESCRI PTI ON OF DRAWNGS Fig. 1
shows a | ayout of an apparatus for production of

m crosphere, wherein an aqueo solution is recycl ed.
Fig. 2 shows a |ayout of an apparatus for production
of m crosphere, wherein an aqueous solution is not
recycl ed. EXPLANATI ON OF SYMBOLS An enul sifying

$8¥k 8l I GRRBRRRE S BIEh ARl Wan, B BiERRLAd v 1 e

storage tank for an aqueous sol ut| on BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON Each step of the nethod of
BRIERF BESCRIPDION QK DBAWINGSrated in nore detail
bel ow. _The_ nedi canent - cont ai ni ng pol yner sol ution for
Step (&g leéhpw%aﬁgyguheea@aamaratasﬁpré@éﬁﬁaprleneo and

ShESESRRER Wil ot atBeBES AIRLE YRk, 270 O
t hat O]FI%\HE %ho'w@?é Ugpsut bphnexFpRLu sifbe pfreah@vvoﬁgof

ones: solution (0) wherein a bioconpatible and
mhictesplacieh veh ertean diry agueeonsswlutibe ipaiotrmecyaled. a

AT OB BrbERBASTRN  hat of 932:) " * Z?;“ N
b1 oteof Haabi ArmaraS i BeBLRLTe Py rer i s

di ssol y&d i nAamiofddphete siota@tadiavi ng a boiling
point |ower than that of water, and a nedicanment is
suspené®d i nAerosstlew fltersol ution: (iii) A di spersion

(WO Y\A;Ber el A satokl)'lagg 2oRY oxbln%e 1carr?ent conélaln1ng polymer

solution

(5) A storage tank for an aqueous solution

BEST MODE FOR CARRYING OUT THE INVENTION

Each step of the method of the present invention is illustrated in
more detail below.

The medicament-containing polymer solution for Step (a)
containing a medicament, a biocompatible and biodegradable hardly-
water-soluble polymer, and an organic solvent having a boiling point
lower than that of water includes, for example, the following ones:

(i) A solution (O) wherein a biocompatible and biodegradable
hardly-water-soluble polymer and a medicament are dissolved in an
organic solvent having a boiling point lower than that of water;

(ii) A suspension (S/0) wherein a biocompatible and
biodegradable hardly-water-soluble polymer is dissolved in an organic
solvent having a boiling point lower than that of water, and a
medicament is suspended in the obtained solution;

(iii) A dispersion (W/O) wherein a biocompatible and
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20 25 30 bi odegradabl e hardl y-wat er-sol ubl e polyner is
di ssolved in an organic solvent having a boiling
poi nt | ower than that of water, and an aqueous
solution of a nedicanment is dirspersed in the obtained
solution; (iv) A dispersion (0/0) wherein one of

bi oconpati bl e and bi odegradabl e hardl y-wat er-sol ubl e
polymers is dissolved in an organic solvent having a

Bt B0aBT DAl 3nh e (Rl 5 oy SRGlv A g preanic

EBRIe?lttr}Piva'ePBQﬂH?g Bir?c PR ryhedetHAdsk&ter, and an aqueous

har dl y- wat er- sol ubl e polyner in the same organic
solutéor ,of zmrhmhammheuarmmusptsrsddandihee@btmnsdsqmuded in
the di z‘perse oI yner s ion; In case _that a

sol ut i &¥) (0) ISPRESIQROL <§l yhiegeigy e of piggompatible and

%ﬁé&%r\éd %&M%‘i&t sbﬂlﬂe&% yﬁﬁrsﬁe'#éé&%a rinaaﬂ‘lx organic

C SO ve the concent on O

tsBRreml Wdiﬁhgsepbéﬂirﬁglpbmtalﬁ“ﬁfrmrﬁthﬂod)fv@ateﬂ;f@hd/ﬁi Yhe
according to the kinds or nol ecular weight of said

pbltqamd, polymeén solsitigguis dispensedhe selugionoe! the otler %

SedirPabne g bddebsad bl Rarfly WFaftr duble, foyheY in the
tgﬁ-g{é:mggé}%lg %@ME ﬁgd&&géﬁ% Asgd g?esrBY\{éngQ I%hs Ended in

the dispesedepélyedst eslution) m crosphere, it is m)re
preferable to d| ssolve a nedicanent in an anount of 1

to 30 Inippsashghe selution () gihthre above (ibis pﬁemred by
?;é%og soIv nt. ln case that th §0|u‘bl|lt% Ivent,
SEnE TP m%fam B RO ISt SOTHEON g ah pgdpj¢ solven
RREIoRIERALrA6h bhene ?Jdljﬂi?[er%ech‘é' ?ﬁ?hﬁ@dsdlﬁtﬁnﬁﬁ{ ¥ANdrganic
systemin which both“can be sol ub and t he sol vent
islverd eyt vedytatoatdingty the kinde oz moldotilap mﬁlglmh of said
conprising the nedi canent and the _polyner, and t

é’@lliéﬁnﬁéd gé i i yonaly dn the mangeel 1 dp &bl by wwgat preferably

ity 20 (390 Eebyafo BT FUBUTE f PRRgEe o

fdhgéolae %Uﬁfé%lnéé;ﬁ@d $h@n akndlet apgvptd 40)%d By R¥€ERRE €6 the
by suspending a nedicanent in a polyner solution in

aveight ehthe ol and in erder to improve the medicament content

in microsphere, it is more preferable to dissolve a medicament in an
amount of 1 to 30 % by weight in the polymer solution in an organic
solvent.

In case that the solubility of a medicament in an organic solvent
is low, then the medicament and the polymer are dissolved in a solvent
system in which both can be soluble, and the solvent is evaporated
tentatively to give a solid solution comprising the medicament and the
polymer, and the obtained solid solution is further dissolved in a
subject organic solvent to give an organic solvent solution (cf., USP
5556642 /JP-A-6-32732).

In case that a suspension (S/0O) of the above (ii) is prepared by

suspending a medicament in a polymer solution in an organic solvent, it
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10 15 20 25 30 is preferable to suspend the nedi canent
in an anobunt of 0.1 to 40 % by weight to the weight
of the polynmer in the same polynmer solution in an
organi ¢ solvent as the solutigﬁ (0) of the above (i),
and in order to inprove the nedi canent content in

m crosphere, it is nore preferable to suspend the
medi cament in an anount of 1 to 30 % by weight in the

. . . . ‘ .
08 pEEaBl { R8pehdRReahbaitamment HERh aciditht dfD.1 to 40 %
oyoweightsel ttRwveighiedt tHe polynsetl in theBanieopolyiger solution in
nedi canent to be 1nsoluble in said organic sol vent.
HAncorgatiic aodvantay the selisiien o of the ladoyel (j)irand in order to
solution,in n organic sol vent .by a. honogeni zer

. a
dBIRreNe She Tpedicament ponient iy, 1wy Ieoltdmipere prefegable to

§ L.t Hﬁ?‘?a&'l}“ it AOLE di i . .
isﬁln%ég?lg{@e; atter 2 élﬁe |%§1nent ?fﬁst&z%gn}a@ |ﬁlgt}}1tem the
polymetr sebhtibhdA dm okPafiQedlvent ol Wikt tHel hiddcamdiftiis

a nedi canent is suspended in the polyner solution in

M spegaednsdie palymenpalution dassnergaic polvardushonye is

Bl S5 U Rk for PRI 80 HEE b1 eiB e Bhold vent.
b e, thougl '

Bver age R ErAmEne TREP LR S &1 PR¢ KRBRE soldfon in

tdreorgnge solveént by at lnohogehif¥a smrieatorekees.abing itris
the range of 1 / 10 to 1 / 1000 of the average
fgefarable &9 emwsifyitheFashdiing sy SPEnsiQ ikkyan|gueous

Sy PR iate L 3HE e R B PAR1 WFpe pptymer
Muﬁﬁnqn%ﬁb@gﬁﬁn%weﬁﬂl verization nmethod such as by
mlling nmethod, crystallization nmethod, spray-drying

met hod Fuather,lwhehe mddicamemdtik s spendedeii therpotymeay
hysi.cally be uJ veri zed by ,a cqnventi onal ) :

3 ‘&EPPZ‘E?/@ gasﬁmgssqlgtm?n #%,d IHS&*@FHWT may pgedpysly be

ﬁl{v?ﬂ?{:’% in; Qrﬁéfﬁt{? %g@?ﬂﬁ# FH‘ tr{i'&i:ap ﬁﬁl‘;%g’olnll mf288Bhere, though

cheshatstimay idepeirl 6acthet hertitteistanehinicispifere to be

pul verized by dissolving once in a suitable solvent, _
mredusedaandgthe average particle size of the medicament should be in

the range of 1/5 to 1/10000, more preferably in the range of 1/10 to
1/1000 of the average particle size of microsphere to be produced.

The pulverization of medicament to be suspended in the polymer
solution in an organic solvent may be carried out by a conventional
pulverization method such as by milling method, crystallization method,
spray-drying method, etc.

In the milling method, the medicament may physically be
pulverized by a conventional pulverizer, such as jet-mill, hammer mill,
rotary ball-mill, vibratory ball-mill, beads mill, shaker mill, rod mill,
tube mill, etc.

In the crystallization method, the medicament may be pulverized

by dissolving once in a suitable solvent, precipitating by means of
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8 5 10 15 regulating the pH changing the tenperature,
changi ng conponents of solvents, etc., and then
collecting by filtration, centrifugation, etc. In the
spray drying nethod, the medi &nent may be pul verized
by dissolving in a suitable solvent, spraying the
resulting solution into a drying chanber of a spray
drier using a spray nozzle to volatilize the solvent

Al R R BT A oo
NGRS, e&*]?éhfi tRRnCEGlId&th® %g Ig‘tfeﬁidfﬂ' 6€rﬁ¥ﬁhggpbh§ etc.

phar macol ogi cal activities, na it 1s prefer y

carri ednane,sgray dryingeetind,tthe melicashegt medhbespulverized

A) A nethod of atom zi ng)l an aqueaqus sol ution o
digsaiviggdn a\guitable sobeathppraipedbgIrgsudiypgsghation into a

sych as, gel.at i etc. d pol ypepti de Spr.ay.
dﬁ'yg?g g@?mbqpsﬂ}e FPLAY %}ér( mng %@f)ﬁ%}é %&z% fb v8lafize the
Rt %iRhiRhsipriy § 98 quiRPEhbHZiME, an aqueous

sol uti1on contai ning” a pol ypeptlde and a water-sol uble

hi gh- Withawspecs th pephidéc anedigainertsz thng pulteerization thereof

| yophilized resultant, by a jet, ml (JP-A-8-225454) |
@éowldrhq cerries o I‘Wé‘?li@aifig@h?l%ﬁts,lp mm@egwag @chiyities,

‘ ) Lt )
T TSR BEBHD0 bR o255 SBobg methods.
Encapsyhpt i op me?hodldf dtdmizBagan &ﬁﬁecﬁfslsollﬁﬁ?ﬁ céfltaining a
(D) A nmethod of pulverization, which conprises m xing
avaEr3lubld highemolgndlar pobsgiseie siech asgelatinantc. and a

e ieiln b S PRRY CET st o -Arkida? hpr | sos addi ng

't o anthquesua nBiAREERAERR Phich Kalirocs fRphilizing
tdie afagolibaolutidh-donthidiagta bolypeptidérahdod wafter-soluble high-
pul veri zation, which conprises |yophilizin an
duolesydarisubgtanass aadgmn@_péigingj _él};g%cpphilizeg resultant by a jet
TP ERZHA T an organi ¢ Sol vent (IP-A- 11-

302156)(C) A method of pulverization, which comprises adding an
aqueous polypeptide solution into acetone to precipitate polypeptide fine
particles (Journal of Encapsulation, vol. 14 (2}, pages 225-241, 1997)

(D) A method of pulverization, which comprises mixing a
surfactant and a polypeptide in water and rapidly drying the resulting
mixture (JP-A-9-315997)

(E) A method of pulverization, which comprises adding a
water-miscible organic solvent or a volatile salt into an aqueous
polypeptide solution and lyophilizing the resultant (JP-A-11-322631)

(F) A method of pulverization, which comprises lyophilizing
an aqueous mixture of a polypeptide and polyethyleneglycol and
dissolving the polyethyleneglycol in an organic solvent (JP-A-11-
302156)

(G) A method of pulverization, which comprises adding a
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(G A nethod of pulverization, which conprises addi ng
a 95 10 15 20 25 30 water-m sci bl e organi c sol vent
whi ch does not dissolve a polépeptide to a frozen
product of an aqueous solution containing a

pol ypeptide and a phase separation inducer to

di ssol ve sai d phase separation inducer and ice
contained in said frozen product, and collecting

B BISsA R 5rdrRBnic BoieRs ik fhos ok BG4 polypeptide to
szrg%ﬁ%)roaﬁ@t BEhRCE9E0nds §6R1t$cbﬂi1 @oﬁtbm%ig@iﬁolypeptlde and a
medi canént solution in a pO yner solution in an

phgasei sepeohtiont induicgirte dissolviesyzed gitwrse( sW@ragion triducer and
above (ijii) e. enpl oyed in cases_where such a
HeSIFeR HF iiB syaagtfé?zegbpaﬁ@,ct, sallecting AYPeRiide fine

T
02 /30¥™M)canent haV| ng a distribution ratio in

n-octanol/ water of not nore than 0.1. The o
concenﬂ‘b@tm@hh@ql Oﬁeldmemmg amagqueows feedicameri cephution in a

PRI . e B 55 0
%@faedr abl(Yu)]m |s ergﬂafﬁ@ﬁn%sgsvﬁ% hselich' ! medlicament is

prere € aqueous ne i canment sol ution

Whatearsohirble) tanef s&dlofgarﬁ@ stiven terr glissolitriga polymer is
preferably in an amount of 1 to 20 % by weight, in
inumisgiblepsithisatero amd particulaslyo rtbaﬁwnteth@dvlémref@@bly

P Bkt i L sieicSmanhh Vi HidrigH iR F4RR 1A nroctanol

Weyd;qldtqnbp@tﬂgﬂl(pqrrent other additives, for

exanple, stabilizers (e.g., albumn, gel ati n, 4

sodi unTétehgdreresrtration eif anedmaenemtem dlwlaqitnpussmd&kiumament
hydr agen sulflte poI ethy negl ycol , etc,

ﬁp&@waﬁ.uﬁ&al e0 y ‘ﬁ? Wb‘@ﬁi‘% iﬂ@saéhanefé}eeﬁglubﬂlty of

35 S O EERR o

Fplther agiid ’pr@ﬁﬁbblé ﬁ?d@sper@btthbfa(ﬁfdcﬂls RIS ERIENE solution in
aci d, hydrochloric acid, sodium hydroxide, or a

an amount of 0.1 to 30 % by weight, more preferably in an amount of 1
to 20 % by weight, in the same polymer solution in an organic solvent
as the solution (O) of the above (i).

The agqueous medicament solution may additionally contain, in
addition to the medicament, other additives, for example, stabilizers
(e.g., albumin, gelatin, 4 sodium ethylenediaminetetraacetate, dextrin,
sodium hydrogen sulfite, polyethyleneglycol, etc.), preservatives (e.g., p-
hydroxybenzoic acid esters (methyl ester, ethyl ester, propyl ester, butyl
ester), etc.), pH adjusters (e.g., carbonic acid, acetic acid, oxalic acid,
citric acid, phosphoric acid, hydrochloric acid, sodium hydroxide, or a
salt of these acids such as sodium carbonate, sodium hydrogen

carbonate, etc.).

When a peptidic medicament is used, an aqueous medicament
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salt of these acids such as sodi um carbonate, sodi um
hydrogen carbonate, etc.). \Wen a peptidi c nedi canent
i s used, an aqueous nedicaneni 10 5 10 15 20 25 30
solution thereof may addition ply contain a

medi canent -retai ni ng substance such as gelatin, agar
powder, polyvinyl alcohol, basic amno acids (e.g.,
arginine, histidine, lysine, etc.)). Wen an aqueous

N A R RO R A
SBEb i EEARIE S i RaRSUIR T A sic amine
rcid o $@ler &rginine, hdstidivgs lpsink), efcfo 1 / 10000, nore

preferably in the range of 1 / 10 to 1 / 1000 of the
aver ageVpantan pguepys msediqaraent sabition és gisparsaddaca

and. t he di.spersion procedure is.preferabl carried o
i A BoR ot Gerst: solyeBphIHE Fdtaek naid)e Mg of iquid
!drogﬁets%feﬂ‘h%r ot O ik atdent! StutBHUSH b QE,SHéfJéh&fhg on
intd an aqueousS solution 1 mediately after the
rthdi partinie size of sypercspihere, m plot yarge ©611yt5 to1 1i/1 00D, more
organi ¢_.solvent. In case that the dispersion (0/0) of
tms?ea@hbé inithy rangsf b Ky to 4 / 1R44 egﬁ%ﬁVF%a&ﬁ BaHiGlesize of
. / 0al . . >
AbiGUSBRSEE o b8 BR8 Hect AnlfBic SRlriftto phlcfiu {§ pféferably
alevied(dut BY uding SHeRRIPEMPer ¥ §dniehtdl)@t@POVRuLtidr, it is
and the resulting solution or suspension is dispersed
ipreferaibie to pohylstly thel resudtingtdishersioniintd sui adeeaiisisolution
said solutiopn or, suspension in a simlar manner to the,
5%3535%@&8@#1' the Ilagfilﬁ%%ﬁqm( refd ia elgwer solution in
it the organic solvents in the polyner
gdg} h%%%lﬁsc érrbg\illmg{e' t he sam% ones as those for the

sol uti an ddye tfattthe diBpeesioh) (O /Kheobilasabpat i) és prépared, a
bi odegr adabl e hardl y-wat er-sol ubl e pol %ger may be any
bnedinasaenbiedigselvsidoar grapeniedHarens ohppbrmes splipiiens in a

Pﬁ‘%ﬁ@l Iian\rflhAnCer} tiosth%sglaéﬂa\éa%li%%do% ﬁlet g&t&?oar{ ?Bf o %ﬁg %lbove (i) or
the suspension (S/O) of the above (ii), and the resulting solution or
suspension is dispersed in another polymer solution which is
immiscible with said solution or suspension in a similar manner to the
preparation of the dispersion (W/O) of the above (iii). Either of the
organic solvents in the polymer solutions may be the same ones as
those for the solution (O) of the above (i).

The biocompatible and biodegradable hardly-water-soluble
polymer may be any biocompatible and biodegradable hardly-water-
soluble polymer which is usually used in the pharmaceutical field. In
the present invention, the hardly-water-soluble polymer means ones,
which requires 1000 g or more of water for dissolving 1 g of said
polymer at 25°C.

The biocompatible and biodegradable hardly-water-soluble

polymer includes, for example, a polyester of hydroxyfatty acid, poly-a-
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t he present invention, the hardly-water-soluble

pol yner nmeans ones, which requires 1000 g or nore of
wat er for dissolving 1 g of s?hd pol ymer at 25C. The
bi oconpati bl e and bi odegradabl e hardl y-wat er-sol ubl e
pol ymer includes, for exanple, a polyester of
hydroxyfatty acid, poly-a 11 5 10 15 20 25 30
cyanoacrylic acid ester pol yam no acid, etc. Anpng

i f
%pgﬁgﬁg ic ReidY e %Sf a?ﬂﬂfd’é&datetté‘ aCAﬂ'Tdr% themh the

y ones g Yan averagé nol ec t of

2olyester 80 byddoxyfartty acief By pidfyrabigoreswhagingnan average
aver age nol ecul ar wei ght of 5000 to 200000, and nost

srelesplay yeighisof 2Q¢ O%@ 80PNy ByeRIci@bly opssdravipe an

agzgp%é@ﬁcﬁggglagwg o%pmé%% q gfncf gll&%fﬁcﬁreerferoglbly ones

edviin Iahcabéfageqn@lé‘c@ﬂgf Weght 8f Bm@ooewg
aci d- glycollc acid copol ynmer, poly-(3- hydroxyburyrlc

aci d, &pecifih examapies of he @ogyg/smt‘ iof hyminrdxyfamqr g0k are

f er abl t f 1act d/ gl ycol
AT rgl[v%@'b&é’m@@%%@'lfraﬁ%%@r%%bh‘%ync

Blefd G bR O ARGT pBly-Rh SR B A0 ® T
@é@tﬁ@ h@iﬂ-}glﬁétmcaaﬂd' @Ipdipine? PreferdbiglHey® wholairGradid Qf lactic

glycolic acid in the range of 90/ 10 to 30/70, and
aotd/ glyeokie abid irsthe range of %010 To8 Wi Tghrand smmepreferably

3R (e dames 08 Wt 1 A ithe & ey bR el elycotic
'?:?(]‘l nggyﬁfﬁﬁ ?ré‘ff‘égﬁf)%ﬁﬁs %.aHFol ¢atd ot 2- ﬁ%rmbutync acid/

r- mSCI € ones or

\gazy@rho avidsici therangs of D0y 1\ate 8ONT79¢ abldenreg rieferably 80/20
sol vent having a boiling point [ower than that of

wat4}/ 6bans ones having a boiling point |ower than

LD o B M R BB, Eghtnan tha of
b e T G
af ovgterninder thesamenpresselrg, and may include either of water-
miscible ones or water-immiscible ones.

The water-miscible organic solvent having a boiling point lower
than that of water means ones having a boiling point lower than that of
water and being able to be completely miscible with water at any ratio,
for example, water-miscible ketone solvents (e.g., acetone, etc.), water-
miscible ether solvents (e.g., tetrahydrofuran, etc.), nitrile solvents (e.g.,
acetonitrile, etc.), and acetone is more preferable.

The water-immiscible organic solvent having a boiling point
lower than that of water means ones having a boiling point lower than
that of water but being miscible with water only at a ratio of 10 % by
volume or less, for example, halogenated aliphatic hydrocarbon solvents

(e.g., methylene chloride, chloroform, carbon tetrachloride, chloroethane,

dichloroethene, trichloroethane, etc.), aliphatic ester solvents (e.g., ethyl
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acetonitrile, etc.), and acetone is nore preferable.
The water-inm sci ble organi c solvent having a boiling
point | ower than that of wat L Means ones havi ng a
boiling point lower than that“of water but being
mscible with water only at a ratio of 10 % by volune
or less, for exanple, hal ogenated aliphatic

hydr ocar bon solvents (e.g., nethylene chl ori de,

;
SELE) ST G A o B, v
esiptratiohyafécarbondsolvehty {e.42 rﬁhle&aia% ﬁopéﬁtaifé cyclohexane,

acetate, etc.), aromatic h drocarbon sol vent s (e.g
l@étni,ewatenetmmlscﬂ:de |eplhalt selviends ¢e.gr,bdietkyll cxéwr,sd(leogrqpyl

RER e TPRLROPY B e BIIBAT Soiteb BT BT Jopel

LIg6REARN o PhREC LU YN Mg BagfRR ovents
gy Geapieierstsiey entismethylehatdilogisles chistoleith s andvet Hye

pref erabl e, and net %I ene chloride, chloroform and
@cntate %r@emre Rreteradl® preferabl e. The nedicaments to

be app the tho of the ent

Cncl ug “toplica B ERE el SRR bresent
ﬁ'ﬁ@éﬁﬁ&ﬁﬂh&lud@%k@x@hﬁﬁ& aﬁ‘iﬁﬁu&ﬂb?ta Ets ?b?t&ﬁé'rﬁ%dlcaments,
antiinflanmat ories, antitussives, pect

sediiibties, aﬂmlretmslmﬂgt:smsaantanﬂhﬁphamms antitussives,
antiul cers, antidepressants, antiallergic agents,

EEPEFETaRtE s Sedativer myuRflecTelgEants, antignlantinse@gitiulcers,

B BRSO G0 5 AR, S B VTG R DU agoncs

Fakbi B es 1Sy laditiRgRH En sive AiBPEESs, Mldfwe@féts' and¥sHey-
bone resorptlon i'nhi bitors, pronoters of

diptidegdo egests, mmmﬁlﬂanftsf hamastatms,admtlg;b(agmrhas agents,

for treatnent of chondro anti angi 0 etics

MF%%?% g RecotieREeie DO PROPGESD P, Bromoters of
&es@%‘:ﬂbfcﬁﬁﬁférs Jflf?:g ‘Eﬁ“@ hér%er §‘?§)F treatment of

act mycl cin

\chiogydropatiey ssmﬁahglogémmjsu bmidmetd@sgcaftubl cin,
neocercinostatin, cytosine arabinoside, fluorouracil
t et r ahydHéfumer agentsiindudesi for example, paclitaxel, bleomycin,

methotrexate, actinomycin D, mitomycin C, vinblastine sulfate,
vincristine sulfate, daunorubicin, doxorubicin, neocercinostatin,
cytosine arabinoside, fluorouracil, tetrahydrofuryl-5-fluorouracil,
krestin, picibanil, lentinan, tamoxifen, levamisole, bestatin, azimexon, ,
cisplatin, carboplatin, irinotecan hydrochloride, etc.

Peptidic medicament includes, for example, insulin,
somatostatin, sandostatin, growth hormone, prolactin, adrenocortical
tropic hormone (ACTH), ACTH derivatives, melanocyte stimulating
hormone (MSH), thyrotrophin releasing hormone (TRH), thyroid
stimulating hormone (TSH), luteinizing hormone (LH), luteinizing
hormone releasing hormone (LHRH) and its derivatives, follicle

stimulating hormone (FSH), vasopressin, desmopressin, oxytocin,
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krestin, picibanil, lentinan, tanoxifen, |evam sole,
bestatin, azinexon, , cisplatin, carboplatin,

i ri notecan hydrochl oride, etc 3Peptidic nmedi cament

i ncl udes, for exanple, insuli% somat ost ati n,
sandostatin, growth hornone, prolactin, adrenocortica
tropi ¢ hornone (ACTH), ACTH derivatives, nel anocyte
stinmulating hornone (MSH), thyrotrophin rel easing

PSR By PGP AR BB, s

rsebmﬁh Npanerdoryenin; dRdleiokininfahisteh¥Rs, hii @ldr pﬂ@cental
stimul ati ng hornone (FSH), vasopressin, desmopr essi n,

da@/llogcnn hurgas doorienizgaadurepin (H@ﬁ})nfznbep abinj ankephalin
t hyr oi d P t
RRLR S, BnlorBRa dyotorpaitap gt nd oBonkn ete.),

t |
gonage%%gs? ?H&G)Zacé Qg?&h%r?ﬂgngggggﬁqp'lﬁ etc.), taftsin,

dnymtgjowﬁﬁ, tepawsit] thyrkgetiathh nthymichheiomns faetar (THF),
-, etc.), interleukins (e.g., 1, 2, 3, 4,

serv@m 17hylg11c dactpp (F’IS) and 1t@1d@ryvatw@m gnd other thymlc factors,

thé(gpm et i nS fé&énﬂﬁhﬁry‘:'ﬁ%ﬂp%&? mul i aT‘éﬁ %ﬁlgaitltvgs, m1n1—

%Z%MHCISTNF 1€§Sﬂgﬁ{r§'ﬁ{}e§ rBHTbﬁyfs%ﬁ'hﬁle?tm AL :[?%[,OQSF

ctor Ines and 1ts derlv I ves,
& C8K| ﬁﬂ\dC}SRi MK}SRiaTtmaamotdm, diviaphisf bnniblatsm,gneurotensin,
factors a&&lﬁ GCSF, GCSF, GMCSF, MCSF, ﬁjg:.)h
wstvlein, bapdvkisinn urpkinass; aspasegisesss kallikiein  sepstance P,

?ﬁgﬂﬁ e gt RRR (PR JORLIR Fer 3 obthtatror (NG, cel
with)facttisVe. %r edm Taeter T ) PDGF! FO¥ AYéFochloride,
actors (e.g., TG-a, TG (3, PDGF, FGF

foecio &GO ﬂ:ud:e) bobmrﬁ%gemtuc proimne(BMPp hogaoetomhic

(oS s, NEAEN TN o DN BB i) bigashooagulation
éo?‘%’;?%f‘ﬁ?? SPAT eyl SRIGTRAE, pBlriBun BE A1 ghamicidin,

tﬂ%@ractrnrarybhp@pmtetm (EF@C?) thedmbopuietin gTPOS, etec! ude,
n

for exanple gent anyci bekaci n, kanendonyci n,
| i vi dodyrtibioticsoinatiyde rfor@ﬁamimgentamy@nycd ekacin,

kanendomycin, lividomycin, tobramycin, amikacin, fradiomycin,
sisomicin, tetracycline hydrochloride, oxytetracycline hydrochloride,
rolitetracycline, doxycycline hydrochloride, ampicillin, piperacillin,
ticarcillin, aspoxicillin, cephalothin, cephaloridine, cefotiam, cefsulodin,
cefmenoxime, cefmethazole, cefazolin, cefotaxime, cefoperazone,
ceftizoxime, moxolactam, thienamycin, sulfazecin, azthreonam, etc.

Antipyretics, analgesics and anti-inflammatory agents include,
for example, salicylic acid, sulpyrine, flufenamic acid, diclofenac,
indomethacin, morphine, pethidine hydrochloride, levorphanol tartrate,
oxymorphone, etc.

Antitussives and expectorants include, for example, ephedrine

hydrochloride, methylephedrine hydrochloride, noscapine hydrochloride,
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sisom cin, tetracycline hydrochl oride, oxytetracycline
hydrochl oride, rolitetracycline, doxycycline

hydrochl oride, anpicillin, piperacillin, ticarcillin,
aspoxicillin, cephalothin, ceg al oridine, cefotiam

cef sul odi n, cefnenoxinme, cefinethazole, cefazolin,
cef ot axi ne, cefoperazone, ceftizoxine, noxol actam

t hi enanycin, sul fazecin, azthreonam etc.

ti : aed e . ¢
e ProbpBE g SEafisr bbbl TR EDRo-
fdh%ﬁﬂé!Tbﬁlé}ﬂiéﬂiiaﬂbph98?6@ﬂoridé?‘fﬁé@ééﬁ&éﬂrin@@fyﬁﬁbﬂﬁloride,
pet hi di ne hydrochl oride, |evorphanol” tartrate,

algpergstiores pretakyrahhiydreshlorsd g ndoprqrecte molamydrochloride,

i n¢l ude, l e, hedr i hyd hl ori de,

BIPY AL AN AL (FbuEIes SHLRteapi ne

o . . .
i hydr ceSaies iHELG, dof xithi?, S BHIEIRETBRHE:-
PeraghrgitaifiKlopeydzipeh aerdpiee filepee hiléth'rﬁélﬁ)polaxnine bromide,

hydr ochl ori de, cl operastine, protokyro
[ef@r ochl ori de, isoproterenol hydrochl oride,

sal but | sulfate, terbutaline sulfate, etc
Sodat i JESERAElRA RCBId ol eXAMBR, Hsiinohanethane-

- i k£l 140p. ' . (WeTe] S at e,
R, SRREAH AR chididePERac iyt BRIk
i ncl udAntiepilaxtepireluge] imetarmpld) piteenyruid cd@diosuximide, sodium
t ubocurari ne chl ori de, pancuronium brom de, etc.

msctaznlpapde c shlovdiazepoxide, @iganpl e, phenyt oi n,

et hosuxj_m. d sodi.u cetazol am de hl or di.azepoxi de,

otc.” TS e, 36 HOARIE HRto b igf  BRtidRe hydro-
hirbtidengtdydro- chloride, etc. Antidepressants

i nclude, for exanple, impramne, clom pram ne,

noxi pt Ahtidepredsznaisznotudell fortexareple, itipramlire gtlomipramine,
agents_include, for exanple, diphenhydram ne

HKBEHNSs Phenelzine syREater 8t6-ne nal eate, tripel enani ne

hydr ocmr&riéﬁlgrgic agents include, for example, diphenhydramine
hydrochloride, chlorpheniramine maleate, tripelenamine hydrochloride,
methdilazine hydrochloride, clemizol hydrochloride, diphenylpyraline
hydrochloride, methoxyphenamine hydrochloride, etc.

Cardiotonics include, for example, trans-ri-oxocamphor,
theophylol, aminophylline, etilefrine hydrochloride, etc.

Antiarrythmic agents include, for example, azimilide,
propranolol, alprenolol, bufetorol, oxyprenolol, etc.

Vasodilators include, for example, oxyfedrine hydrochloride,
diltiazem hydrochloride, tolazoline hydrochloride, hexobendine,
bamethan sulfate, etc.

Antihypertensive diuretics include, for example, hexamethonium
bromide, pentrilium, mecamylamine hydrochloride, ecarazine
hydrochloride, clonidine, etc.

Antidiabetics include, for example, glymidine sodium, glypizide,
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met hdi | azi ne hydrochl ori de, clem zol hydrochl oride,

di phenyl pyral i ne hydrochl ori de, nethoxyphenam ne
hydrochl ori de, etc. Cardiotonh s include, for exanple,
trans-r[-oxocanphor, theophyldl, am nophylline,
etilefrine hydrochloride, etc. Antiarrythm c agents

i nclude, for exanple, azimlide, propranolol,

al prenol ol , bufetorol, oxyprenolol, etc. Vasodilators

et ?s{mﬁé@ﬁ?%ﬁleﬁe (SR RASALE; i, et

hexobewﬂt gﬁ@érﬁi’@ aghigholueles forkRYRS e valoteh,

diuretics | ncI u for exanpl e, hexamethonium
lpravaststipsodit, simvestziy) ﬁuvastdﬁudrcdntdfﬂnﬁaﬂie,, clofibrate,
ecara2|ne hydr ochl ori de, clonidine, etc.

Amfirate hezalirale,ddc. f or exanpl e, gl yni di ne sodi um

gI ypi Z'Agﬂh o}fl%)lﬁﬁ.flo“ 1&8ep§tf{;&?éﬂpﬁ‘ gﬁﬁ‘iﬁls%ﬁiigﬁl etc.

buf or mi Fm i

Ant | hymﬁiﬂqbata@tﬁfs fhohaas] forl GEdHpks, th@brrﬁ?ﬁymi;ﬁn thrombin,
nevalotln pravastatln SOdIUﬁ] S|nvastat|n

frhemadioate sodiyim fosulfites apetﬂmenaphtleone,sﬂ ammuoaaprmc acid,
ezafibrate,, etc. Anticoa ant, ncl.ude exa

TERATF A st b REO e (iR PRiIPhgke, AdpenocHROmie

Bt SHP%)ﬁ}mbEﬁQg?gﬂleaﬁEkﬂ%éé‘ﬁﬂgﬁé& etgenadi one sodi um

nmena C anlnocapr0|c aci d,

tranex a{nt@tlﬁmrdulaaagait@thcmae sfoti axansplef, ds@tiazide,
adrenochrone nonoam noguani di ne nmet hanesul f onat e,

@ttbambmqlupe&r@m@ﬁalm@m&cldnctme for exarrpl e,

Hor nondLoTREEYdSIRge dyPRRBPIE, Bftispnd; preafidoione

qulgch %Jlr%igglel?gﬁg;(estrgi phosp at e, r@({}%ﬁﬁa@l (gdh%bgécStmI

/mtoslﬂ'[antet heethgenizold, mttude, for exanple, |evallorphan
tartrate, . nal or phi ne hydrochl ori de, nal oxone
hydr oc H¥inggcotiq egers‘érﬂ@cﬂ@%r fori evRmBle, hevallrphan tartrate,

'l{]éioygﬁinef ﬁgld%@ﬂBhﬁe, h%ﬁé}f(ér‘?é’ ﬂgfarochlonde, etc.

Bone resorption inhibitors include, for example, ipriflavone,

alendronate, tiludronate, etc.

Promoters of osteogenesis include, for example, polypeptides
such as bone morphogenetic protein (BMP), parathyroid hormone (PTH),
cell growth factors (TGF-8, etc.), insulin-like growth factor (IGF-I, etc.),
etc.

Promoters of fracture healing and agents for treatment of
chondropathy include, for example, phosphodiesterase-4 inhibitors
(PCT/JP02/04930, PCT/JP02/04931), etc.

Antiangiogenetics include, for example, angiogenesis suppressing
steroids, fumagillin, fumagillol derivatives, angiostatin, endostatin, etc.

Antiemetics include, for example, 5-hydroxytryptamine type 3
receptor antagonists such as ondansetron or tropisetron, neurokinin 1

receptor antagonists, etc.
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al endronate, tiludronate, etc. Pronoters of

ost eogenesi s include, for exanple, polypeptides such

as bone norphogenetic protein éBI\/P), par at hyroi d

hornmone (PTH), <cell growth f]a tors (TG (3, etc.),

insulin-like growth factor (1G~1, etc.), etc.

Prormters of fracture healing and agents for treatnent
chondr opat hy i nclude, for exanpl e,

Bt A RSO, e

exanATthe, forADbPEYPlesirHaSePE £8P hdBepiRé @alls, For example,
fumagi I lin, fumagill ol derlvatlves angi ostati n,

@ﬂnmtlac |m¢d1@amentﬁp@$mcs @sbasicl greap seeh @Samlaemno group,
Tt Gn Sl Bhe forgbeta %ﬁ%%ﬁlafﬁrbfzﬁr e 8551 '8’
é?@%%ﬁ?%?ﬂ?er Ahdric Befd, o %v%&ﬁéét‘%&fn 9}% rSrggnic acid

{@gm caabonic bleii,fsudvinic acigh @Itdin)a.c eWhemthw mezneamdme
salt. For exanple, when the nedicanment possesses

m&»sesw&)@p anidic grounsueh s 4 caupoxyl grovay 1bénans@@ waed in

i h
HO8 OB S e sBloPih & ipaRPtiaR et Alialt Fadtals suph as
Qbd ¥ i) aQélgﬁﬁ' Etca)cbldmﬁl'?agl @rg@ﬁ@%s% (8%, dorganic amines

succinic acid, etc.). Wen the medi carrent possesses
anchcasl itneth;dammec basi aminolzwigs sychups argining, éte.).

t‘ZeS ' Rapicbrer hand e mpchesingga torm o tal sk epce the rate
o Iuﬁt%kpac?le% QG rH?&Ssé efk is Hivgﬁsftg& LG Ineft laf first be

am ne asi c am acids’ s as ar gini ne,

%bﬁvkrteﬁbﬁﬁ@\@frce%ﬁh t WFheRdh € aFa b ddtioR saltR] éomvétted
hence the rate of uptake thereof into mcrosphere is

intg adatel formd) tameytbartreated stitha basmvaquemls solition (e.g.,

free form en an acid dition,salt is converted
iR %q‘ée?\léé\g? BHAR qftarhﬁlkaﬂé me1a AT CATBIRREE, an aqueous

PSR I U'olI0R: et carfil 0SOH A 3BbUL B Abn Bl an alali

metal hydroxide, an aqueous solution of an alkah metal phosphate, an
aqueous solution of an alkali metal hydrogen phosphate, a weakly basic
buffer), and extracting with an organic solvent. When a base addition
salt is converted into a free form, it may be treated with a weakly acidic
aqueous solution (e.g., an aqueous ammonium chloride solution, a
weakly acidic buffer, etc.) and extracting with an organic solvent. By
evaporating the solvent from the extract by a conventional method, the
medicament in a free form may be obtained.

Taking into consideration the properties of the medicament (e.g.,
a solubility in an organic solvent having a boiling point lower than that
of water, a stability in an organic solvent, or a water-solubility), a
dissolution profile of the medicament from microsphere, the content of
the medicament or particle size thereof, etc., it may be decided if the

medicament should be dissolved or suspended in a polymer solution in



10

15

20

25

30

solution of an alkali nmetal carbonate, an aqueous
solution of an alkali netal hydroxi de, an aqueous
solution of an alkali metal phosphate, an aqueous
solution of an alkali netal hydrogen phosphate, a
weakly basic buffer), and extracting with an organic
sol vent. When a base addition salt is converted into
a free form it nmay be treated with a weakly acidic

u .SsQl utign : - j l.Qri
BB A RN o S ORGP L THAN BRI snouia
etdiapbr sl M byl tiokoiny 8AtorgBric SYRRAtat Wisen the
the solvent fromthe extract by a conventional method,
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i nt o, consi deratjon the graper ies of the nmedi cament )
(o cameptsmayLpe SHPPEFRAGH 18r @Y%‘Frv%wpt}%\/}lhﬁnaorganlc
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dhé $lyiinep st tibhl ie @ orpeniesoivanent from

m crosphere, the content of the nedicanent or

parti cThesemulsifigngaievies to beiusehin phe ganlribcationnf a
ended in a

ARG o bnE pobatenSeiidtn SEESRG M potution may

. . ) : H .
S g Lo RONREE R PRRer o
eugbiticCiripeNenmix¥fien higle-preesiicasrnilsifiyr, aasultyadenic

denatured in an organic solvent, then the mnedi canent
aSPersienspedce StaticHaixes) aritighsspeed satary homeegnises

L t . [ h di .
8 apBen P O RLROR B8elhi SR TR RE, pi-speed
8t #§hombpRnesBH SHliYinBAndRY ffedrlieidIffhidsHdia) (e.g.,
emul Sificathon of a nedi canent-containing pol yner
Cieatmdn man ufartuaed oyl Bethnique, dag., Highlshder Anlime Mixer

STl 08 ey s Lol SXaTBl e BLOpSLler i Shon
A E5558Y) 19 ARSES, B Roe, el P ARy B gontaning

(Jdipties-dolGtio8 8iMEAR)a hedle viddosityl idou sed)i lduisip@Rsblets having
rotary honogeni zer utilizing inner shear

@ sopalparticiecsish ese forrmaed within an aqueous solution, and
microspheres having a small particle size may be produced.

The emulsification may be carried out by either batch-treatment
or continuous treatment. The emulsification by batch treatment is
carried out by T.K. AGI HOMO MIXER, T.K. COMBI MIX, T.K. Homo
Jettor, Clearmix continuous batch or batch system of M Technique, Inc.
On the other hand, the continuous emulsification is carried out by a
high-speed sheer-type disperser and emulsifier (e.g., T.K. Homomic Line
Flow manufactured by Tokushu Kika Kogyo Co., Ltd.}, inline-type
mixers (e.g., T.K. Pipeline Homo Mixer manufactured by Tokushu Kika
Kogyo Co., Ltd., High-sheer Inline Mixer manufactured by Silverson

Machines, Inc., Clearmix continuous system manufactured by M

Technique, Inc., Square Mixer), etc.
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G earm x manufactured by M Techni que, Inc., Hi ghsheer
Inline Mxer manufactured by Silverson Mchi nes,
Inc., etc.), the enulsificatiﬂg strength may be

i ncreased, and hence, even if medi canment - cont ai ni ng
pol ynmer solution having a high viscosity is used,
liquid droplets having a snmall particle size are
formed within an aqueous solution, and m crospheres

Qawvi 2? I’?é%?g ,{ C%glr l’ggélg ?hﬁ@g t?cgl},p‘éhoegﬁéﬁaqnea@nulsmn is

%@&fé‘i‘abf;ﬁﬁ*aﬂﬁférrearto% Bﬁlbﬁé'ébﬁeﬂer §@rﬁ§6ttanﬁ%ntlnu%usly, and

emul sifi'cation by batch treatnent is “carried out

1n Kasa@f addvBificxEen Uy KatcdkOuBiathhent, ThE otaimed emulsion is
Jettor, Cearmx conhl nuous batch or bat ch S?hsi% glof M
T’é’f&ﬁfﬁ%{ tq AdNIGHRSP Er%ﬁﬁglagﬁatﬁ@ HhECRRTRLE ggse

emul si E)Vﬁgﬁ &Bg érﬁufs‘”’iflﬁéggnqgtca? iedl Ol?{ gg't?’;ﬁ%ﬁ%reatment the

sheer-type disperser an enuls

Hﬁﬁﬁ&lt? dfithe erhuguifyRpaLste S ﬁr@ﬁérafmyuﬁhthé(ra!ﬁﬁgé(%)lq 1000

, inline-type mxers (e.g., T.K Pipeline
koriy 10 Qéthmapaaxtymf ethebyucmlsphnue StozageKagto aod the
Ltd. 1}; h- shee Inline M xer,
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t c
OGS Brr SN Mifiutts®, o tiGbendd K&hd, in cases of
eﬁnltmdow@bmﬂsmdmmmttawmcbxagal@ltamtmﬁ tirpedhethaémulsifying
transferred to a microsphere storage tank

denidenisoprsifgrabifigvithin d @sminntesnmore prefarahbbyithin 5
bat cf}ﬁlsreat nment, the obtained emulsion is transferred
crosphere storage tank in separate batches.

Wien t hge eé?#flé@élﬁé %6Idt‘i’6‘r1 'Lfseﬁafsrdi?féreﬂf n?Yzases where a water-

batch-tr capacity of the enmulsifying

adriscilsiei argandd sob.ielm drna Water-dngaisgible drgh®o solvent ik used
10 of the capamtﬁ of the microsphere storage tank,
ASEAR PESARIN SPIVERA TR lbaown%{sehltﬂ%at ment is

pr ef er A unCRLEL e b RO S LRYSE Syl £ B ghnic

w thin ut es I N cases
%@Ndﬂt%@spcﬁyﬁie?' sfdlﬁﬁbho for éJ@@m@l@r agelis@bsed iR WO 08 /80835,

in the emul sifying device is pref erably within 10

@ nnifesm soludiqn edotaipling water sl a solvent which is immiscible
with a water-miscible organic solvent and does not dissolve the polymer
is preferably employed, and said uniform solution may contain a
monovelent alcohol having 1 to 4 carbon atoms. In this case, a
uniform mixture solution such as water-glycerin, aqueous ethanol-
glycerin, etc. is preferable.

The concentration of the solvent which is immiscible with a
water-miscible organic solvent and does not dissolve a polymer in an
aqueous solution is in the range of 25 to 95 % by weight, preferably in
the range of 50 to 90 % by weight, and more preferably in the range of
60 to 80 % by weight.

Further, the aqueous solution may further contain an emulsion

stabilizer, and the emulsion stabilizer includes, for example, polyvinyl
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m nutes. The aqueous solution used is different in
cases where a water- m scible organic solvent or a
wat er -i mm sci bl e organi c solv gt is used as an
organi ¢ solvent for polyner sg ution. \Wen a

wat er - m sci bl e organi c solvent is used as an organic
sol vent for polyner solution, for exanple, as

di scl osed in WD 01/80835, a uniform solution

SR PR e iltated ok EANL SR sk SRy RS celiulose,
$Uut UriBid NehiBlaHTodclalifl, Wl Reyuaialinesh, Anthrishi

niformsolution nmay confain a nonovel ent al cohol

isavfaufaht {@.g4 pelybryctiydeme sbnbithndattysacideesters {oween 80,
m xture solutign such as water-glycerin

dr¥eanof0, Igmuiaciured by Niks hermispds Cone-td.), polyoxy-
SORTERY AR off abifadiod RGBT RG-S tataittcd by

Wik&6! CBemiRlsYTE!, Iith.)RN THE¢2RURsi6R!sthbiiet $s ipﬁefeli*ably
e

range of 25 to 95 % by weight, preferably in
eddegd tf thO aguedswsdiyting ighan amoéumdraf QpOEfletroab0yoi by weight,

the_ rapge.of 60 to 80 9 ight. Further, the

e ABIE 5 g SRR TL0 DO DSy Wb o1 o

stabili j i bizer incl . .
oxanpl S the Sfict MArETHRLRS WSt tBiscHIE otffiic Sfvent is
R¥eriva & vinpygaalit deheentfet Mdlyarir sd1066n, five bexiepusydlution

cellulose, gumarabic, chitosan, gelatin, lecithin,
seay meaputificd, watereminshif necessanst may qantgin an emulsion

pol yoxyet hyl ene sorbitan fatty..acid esters (JTwe 80
RRabiioEE, bR e it iloh Rt anfE e teed 15 Fg Sme

) h L . : . :
S R i S L G
The emihshenpisdsaht metdrod, emuddificatiby ineal teget scdldés not
aqueous solution in an amount of 0Q.001 to 10 % by, i
weicgRsariliprarkedony atrongm tismeuand drensey the gmulsityyng device
SRLOhE o diBfa°! [P adMidn, Rl A BRRISIIHSENRLE can be

downsized, the agitation resistance can also be minimized so that the

emulsification degree of the medicament-containing polymer solution
and the aqueous solution is easily made uniform, and the variation in
the particle size of liquid droplets of the emulsion is small and the
emulsion containing liquid droplets having a small particle size can be
formed. Further, the emulsification time can be shortened, and hence,
the leakage of the medicament into the aqueous solution may be
suppressed.

Further, in the present method, the emulsification is carried out
by either batch-treatment or continuous treatment. In emulsification
by batch-treatment, there is less variation in the emulsification time of
a medicament-containing polymer solution and an aqueous solution
than in emulsification by continuous treatment, and the emulsification

speed is easily controlled with monitoring the particle size of liquid
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used as an organic solvent for polyner solution, the
aqueous solution may be purified water, and if
necessary, nmay contain an enulsion stabilizer. The
same enul sion stabilizer may used in the sane
amount as in case where a water-m sci ble organic
solvent is used. In the present nethod, enulsification
in alarge scale is not necessarily carried out at

A8nls Scandenih gt 1€ 1 Lqes?é'éasrll%é B e 8B af iquia
e, Bt it g Lon eoiak e
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in the present method, the enulsification is carried
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aqueous solution than in enulsification by cont i nUOUS
tvobateeof theaduebes soliiiohitodié emulsifieelis prefesibly in the
controlled with nonitoring the artbcle [ze of liquid

renge of & to OsEtimesphiceyelunr ofasaediqranent- §°né%@mg
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er t St on contal nin
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formed. Further, since an aqueous solution is replaced

e aquenits sabition &9 beyinsradeedd énto e emasifyingedevice
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When the ratio of the polymer solution is lowered, some of the
organic solvent leaks out into the aqueous solution from the liquid
droplets of the medicament-containing polymer solution during the
emulsification stage, and as a result, the liquid droplets may easily be
solidified to some extent during the emulsification stage.

After the organic solvent gradually leaks out into the aqueous
solvent or is evaporated, the liquid droplets in the emulsion just after
the emulsification are solidified in the emulsifying device and the
microsphere storage tank to give microsphere. In the microsphere
formation stage, the term "liquid droplets" also includes microspheres in
process of formation, but the average particle size of the above liquid
droplets to be compared with the average particle size of microsphere

means the particle size of liquid droplets just after the emulsification.
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in quality such as the decrease in the nedi canent
content, the wvariation in the particle size, etc.,
may be suppressed. In both ofpgontinuous treatnment and
batch-treatnent, the volunme of the aqueous sol ution
to be enmulsified is preferably in the range of 10 to
300 tinmes of the volune of the nedi canent-containi ng
pol ymer solution, and in case of continuous
emul si f[‘lféaém@msiohhﬁaﬁ@g@‘med%a}ﬂlﬁlta@&@@iﬁirﬁg)FéIyrﬁér is8lution
cal cul ated based on the ratio of the volune © t he
alspensedsinl am iaspeosi sogolutiong dubisth isnobtaihed dyuesidlgifying a
device during, t.he enmulsification procedure and the .
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or I's evaporated, the I1qui roplets 1nt emul si on
just afiijer Hhreerrulsion (D) W), aihersdl aduspethsion thewhich a
enul sifying device and the mcrosphere storage tank

tdoepapatitie ganshbiasegradahle herdlysyataresolublepolgner is
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conpared wth the average particle size of mcrosphere
festiertdisppesdd M ensaqueemis sohutich;dr opl et s just after

the emuy] sification. 21 The enulsion having a . . ]
medi caféht - c & sMsPHONY RWhvheren a dispsssingyin which a

ST e AT B e
asss1ved 98! dft beFanic sulverteRaviry a@tﬁﬁﬁg?oihh €ower than that of

fol |l ow ng emul sions. 5 (i) An enulsion (QW, wherein
avaieruandran aqueotls solutionsoa medisamyndcisngispenses imdhe

DERe R IRl ol & fjlllyth\g?td?éﬁg’rosleabilneaﬁ oal(f{lr{:%rusago ufion;

(iv) An emulsion (O/O /W), wherein a dispersion in which one
of biocompatible and biodegradable hardly-water-soluble polymers is
dissolved in an organic solvent having a boiling point lower than that of
water, and in the obtained polymer solution is dispersed a solution of
the other biocompatible and biodegradable hardly-water-soluble
polymer in the same organic solvent, and a medicament is dissolved or
suspended in the dispersed polymer solution is further dispersed in an
aqueous solution;

The emulsion storage tank to be used in Step (b) is preferably
ones being made of a material which does not have a reactivity to the
emulsion and the components of the emulsion, for example, ones being

made of stainless-steel or Teflon, ones being coated with Teflon, ones
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medi canment are dissolved in an organic sol vent having
a boiling point |ower than that of water is further
di spersed in an aqueous soluhﬁﬁn; (ii) An enul sion
(SYOW, wherein a suspensio n which a

bi oconpati bl e and bi odegr adabl e hardl y-wat er-sol ubl e
polynmer is dissolved in an organic solvent having a
boiling point lower than that of water, and a

di t | din th bt ai ned luti [
g‘?ﬂ‘i‘i?ﬁ%& g{i}&é@%@?ﬁ&in Iagueoﬁsosolalu?ieon;SO( iui : ;mAlnS
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s SuBElion; of fvaposatHen Y AREANIC SO |e§‘1§eg%élvéher¥1 the organic
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G Stee @ Brgdnithddive®N® didksoRiedCiated hhlieoa8&olution, and
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diesxe), vkd ennulsion sgordge tulky does motineressaily hage gofumction
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i16akdé Ha0liMesl the ageedpssiddtion dheing dreesrdsificayiover stage and
solution is further dispersed in an _agueous sol ution;

The lighidsdzapletoehthe madicamend-cortainimgpelyniar) selytion are

TR BB B e D e
G81Re88 How ?ifltirhﬁ%nemthl%hq valpPra 83 MeCorgas sBR}ie‘i‘ﬂdtherefrom.

made of stalnless-steel or Teflon, "ones being coate

wi t h TaHeofunctieas o? 2vapafatidn 20 o2gat balivagt niagebevarid

gl ass, etc. Wen_the organjc sqglvent having a boili n?
pHilkiEINEo {Rs eXaaRI¢ HAY 2 Brethadaf evanoraiian; ¢ regniq solvent by

IS B PR T FAR A0k B0 PSP genoc o
thlewdhgaNgss around the liquid surface and controlling the contact area
of an outer aqueous phase and a gaseous phase, and the rate of
circulation and stirring speed of emulsion (JP-A-9-221418); (C) a
method of rapidly evaporating an organic solvent with a hollow fiber
membrane module (WO 01/83594), etc.

The hollow fiber membrane module is preferably, for example, a
silicon-rubber pervaporation membrane (particularly a pervaporation
membrane made of polydimethylsiloxane), a membrane prepared by
filling silicon rubber into porous polytetrafluoroethylene (cf., JP-A-5-
15749, etc.), a pervaporation membrane such as polyvinyl alcohol
mixed membrane (cf., Chemical Engineering, March 1998, pp. 25-29).
Specific examples of hollow fiber membrane module are a silicone
membrane module (“NAGASEP” manufactured by Nagayanagi Kogyo

Kabushiki Kaisha), a deaerating membrane element (SG-100 series,
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sol vent having a boiling point |ower than that of
water is mscible with water, the organic solvent is
di ssol ved in the aqueous smtgé and hence, the
ermul si on storage tank does n necessarlly have a
function of evaporation of organic solvent but may
optionally have a function of evaporation of organic
solvent In either case, if the organic sol vent | eaks

LfcRa b SRRl I, AR v comeppite hollow

m@m mbraﬁet(al d&dwaﬂngwmnmina nmahﬂe emanifadtlit&il by
to some extent, then the enul sion may p033|bly be

Mitswbishd Rayore CossLtd.hva hollowafiben mé¢mbsane module
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teakcirid thé infodssotion ofhdart OB)sadd eehiient nito thleowioss flow
a gas around the liquid surface and controlling the
cfxbwat:lne ml@gosnhemsm'ag¢ taqheg refrably ﬁﬁdlﬁpf{ﬂa%%g

and tf %fﬁ'f u at i | on and sé rlg ﬁgeed
8?“8:’?& Bie6h 05 IQOX“E‘g S‘?E)s ch A8th3 rrdf‘g praig 2
(fﬂ ﬁé'sﬁgré}n di“reg 'ih'xﬁ 56t %ﬁﬂhoﬂhﬁé‘a ael dﬂﬁeféﬂﬁﬁ'lsmn from

rane nodul e 1/ 83594), etc. e hollow fib

rthaﬂowee pavt of ehe emu]ssicm aalnidyreninmmgamm the apper part of the
silicon-rubber pervaporation nmenbrane (particularly a
[FERY. ation menbrane made of pol ydi met hyl sil oxane),

por ous 161 FOSERTrY dbfasion i B 1) 156 BitsHEBR rpshsa wherein

%_t Subject cRSAMIGR 18 Flodre bAdfelSKAR A ARINMIAYE filter and a
al cohol m xed nenbrane (ctf., Chem cal Engi neeri ng,

art lof 1888iquid. cd@?Bpafgnts gphtiud fsubjentasmametnmekioﬂhmgh the
Erhber gggbﬂﬁ‘gﬁ@ggul e aro(ér % silicone % rgml;gﬁ}ll%ion
At A e e e o
lRca $illtria€s intd1the opPobite Bide bfiylee memiranedilbel, laowl the
fibers menbrane (a_ deaerating nmenbrane nodul e
rem#indenoddhgyemulsion is flowed in parallel with the membrane filter.
Since the direction of the flow of the emulsion is in parallel with the
membrane filter, the clogging of the membrane filter seldom occurs and
the decrease in the filtration efficiency is well suppressed.

The membrane filter is preferably one having a pore size of
1/300 to 1/3 of the average particle size of the desired microsphere,
and usually ones having a pore size of 0.01 to 10 pm. The membrane
filter to be used for the cross flow filtration is preferably one having a
filtration membrane area of 0.001 to 0.1 m? per 1 liter of the capacity of
the microsphere storage tank.

The cross flow filter is preferably ones wherein a membrane filter

formed with a polymer such as polyvinylidene fluoride, regenerated

cellulose, polyether sulfone, hydrophilic polyether sulfone, polyamide
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M t subi shi Rayon Co., Ltd.), a hollow fiber nenbrane
nmodul e (" SEPAREL", manufactured by Dai ni ppon |Ink and
Chemicals Inc.). For the unifQérrity of the content in
the m crosphere storage tank®and the introduction of
a part of said content into the cross flow filter,

the m crosphere storage tank is preferably equi pped

with a stirring piece for flowi ng the emul sion such
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filtered, and penetrated as a filtrate into the
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filter ng of t rane ter seldom
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wel | suppressed The nmenbrane filter is preferably
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fuddlarlstdhéowwsﬂa f1o fﬂestéfsolaeinsb@defdrhtﬂﬁt éﬁamsl%n to be
preferably one having a [tration nenbrane area of
(na@tivcediintorthepenoss flaw érltemf ahldehenpacibieyvaiimé b€ the
m crosphere, storage, tank. The cross flow filter is
r?rné%?g%ll? deicesasick bxithearakams ahthe filtrate byresa figw h

r such as polyvinylidene fluoride, regenerated
cep%hﬁgge, pol yet her sul fone, hydrophilic polyether

sul f ongn $reby(dnl fethe4iltrake i$TedPcléd &9an aqueous solution for

Step (a), and this filtrate and the medicament-containing polymer

solution are subjected to emulsification, and thereafter, Step (b) to Step
(d-1) are repeated. If necessary, the organic solvent having a boiling
point lower than that of water is evaporated off from the filtrate, and
then the resultant is used as an aqueous solution for Step (a). This
evaporation of organic solvent is usually carried out in a pathway for
connecting the filter and the emulsifying device, having a suitable
equipment for evaporation of organic solvent.

As explained above, since the filtrate is recycled as an aqueous
solution for the emulsification procedure, the microspheres to be
produced by solidifying the liquid droplets of the medicament-
containing polymer solution steadily accumulate in the tank in

proportion to the number of emulsification. Therefore, as compared to
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conposite nenbrane, etc., is lamnated to a flat plate
form or conbined to a formof bundles of a fine
cylinder so as to increase t surface area per unit
vol unme, and specific exanpl es thereof are Prostak
manuf actured by MI1ipore Corporation, Sartocon
manuf actured by Sartorius K K, Uticlean
manuf actured by Pall Corporation, Mcroflow

. _ S .
AP So8R, phoducton b SierShielg i PAE (EAEF i pR¥tuction of
spicedspletdseirf ahtindustfiabstaleeusingss shhalivstald emulsiffing
/100 to_ 1/3 of the introducing speed of the enul sion
idevicesand & smadl-scale miwpsphere staragediank manhe made
li%#ietﬂepaSSi ng over the surface of the cross flow
£ W t hout penetrating through the nenbrane filter
t her eofin iaRidifibH! BedoFfdnEN® tHCHASRIR Bethod aReadaition to the
This passing liquid is one wherein the filtrate is
denavsidinfeg ohthdappand i ofort praparationr efdondemd sphieve § thee

T AN N XTI
f At : )t rat
SR AR IO ARl oot

Ricto§phéraisd et tHeecom@iaEidn o0 Haztériadrdral theedutside of
solution are subjected to enul sification, and

tthe ragyfaraty s Soe ph¢ kijffusios ehorganicioleent indpdheeatmosphere
R55c5e et e 2P B, SCheYeA S SaR o Brfgbhtres
f t j Acificati

th 1R Srocfifltha o) IBch Ak X e hinihd bfemilainication

@roasduaresol vent is usually carried out in a pathway
for connecting the filter and the enulsifying device,
havi ng MoreveshWECNRjliagMaou S spluginapeeataips agf emulsion

ar, ic sqlvent.. As expl.ained apave. .since the .
Aoz e’ FRbysf o SRR EoRbbRa 5, (et Fons spuution is

I )
A REQIPE) AAMAHRE M coriBRH A e8P nidy, B reduced, and
revdndé pemedicameat dealgs puk ynay tlsehguieconsstadatiohyin the
accumyl ate in the tank in proportion to the nunber of
SANISTHCRYEER StageheiCof %{ncéjécg‘a%r@&ﬁléls’}@ tie;gqueous

SBlution to be recycled, and hence, it may be possible to recover the
medicament from the aqueous solution after the collection of
microsphere.

On the other hand, in Step (d-2), the filtrate is not recycled as an
aqueous solution for Step (a), and a fresh aqueous solution and the
medicament-containing polymer solution are subjected to emulsification,
and Step (b) to Step (d-2) are repeated.

In this case, the rate of emulsification is adjusted so as to
transfer the substantially same amount of the emulsion into the
microsphere storage tank as the amount of the filtrate to be recycled,
and as a result, the amount of the emulsion in the microsphere storage

tank is kept substantially constant, by which the capacity of the
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25 30 the large-scal e production of m crosphere at one
time, the production of mcrospheres in an industria
scale using a small -scal e eng% ifying device and a
smal | -scal e m crosphere stor tank may be nmade
possi ble. In addition, according to the present
nmet hod, in addition to the downsizing of the
apparatus for preparation of mcrosphere, the

0 t : S e :
BPREbpticne] Stof e TRAR BA0 T dgrRifad Py iR oY TBfcating

e (&)t usstezﬁ (Mpﬂﬁ@mmf‘osﬁheﬂ@sg wdsphedre, pradludedt by he
contam nation of bacteria fromthe outsi de of the

sphdification of lighed @irpplets o the mnegmmegmcoahmmng @olymer

thEH?t rms herelagqialnrh%g?gél_&ven ﬁ?{ﬁld%lfé)%ﬁp"t &?&% iﬁ(ﬁqigjon
%\Loce ) foldy GJ@uél‘?%h@%ﬁhc?foner‘hﬁbfés?ﬁ'fér‘ég in an industrial

uré. “Moreover, ‘when an aqueous uton contarns

soakenisisigoa snsdidrdale emulsifeirgndbsicerarsd abithhiescale
contained in the aqueous solution is also recycled,

sigrosphere stosageignkpnaybe madopossiplhin petigtitar, mpmner to

a medi canent | eaks out into the aqueous
g?ﬁt@ioﬂ in the enulsification stage, etc., the

medi capgithé€ MienSor striiPoRHIRP ﬁ?aurﬁ@h&hb@ %f bQc18Sed System of
recycl ed, and hence, it may be possible to recover

tieed iapparatu$ mayiaﬂm bqeesily aciliavednsathat thdeontamination of
ol l e¢ction of mcrgs phere. On the other hand in Step

gctaria frpmethe; outside of fBe afma;r@rtga, a5 the dithysies @f organic

Z‘I‘%’éﬁgﬁtﬁ%e Sififoirerctath Be eSS0 RSP etk file
bilgetiefl ddoemt! i &hé@fsﬁﬁere nddfl bet ﬁslfybéoﬁt‘?oﬁé@.p Further,

d-2) are repeated. In this case, the rate of
sindesaniapudars selihn diaring thesare cbrrqrmfealtstbeeng

subst ankéall sa anount of the emul sion mto{
Frerels PECERtshRn (e R5SE AN ARAFAUSIOHIROD Ty 1 at o
IFIS Rifi GRIG, ﬁle uﬁ%rﬁﬁ dh?é‘i%ihe Eptﬁtl éémorﬁ@p{)@&iure may

on int mcrosp rage
mhmm:tambﬂynomeaany ashyompaedd ﬂ;b Q:a@é@&@héne tbfe fiheate is

%gc;cléccl) as an aqueous solution.

As méntioned above, the filtrate to be obtained during the
introduction into the cross flow filter in Step (c) may be recycled as an
aqueous solution as in Step (d-1), or may be discharged without
recycling as in Step (d-2). When it is recycled, and the organic solvent
having a boiling point lower than that of water is miscible with water,
said organic solvent contained in the recycled filtrate may be
additionally evaporated during the circulation. By this evaporation, the
content of the organic solvent in the aqueous solution is further
reduced to promote the removal of the solvent and the formation of
emulsion.

On the other hand, when the organic solvent having a boiling

point lower than that of water is immiscible with water, the organic
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15 20 25 30 m crosphere storage tank nmay be downsi zed.
Further, by repeating Step (a) to Step (d-2), the

m crospheres, which are prodqggd by solidification of
liquid droplets of the nedi cahent-containing pol yner
sol ution, accunmulate in proportion to the nunber of
emul sification procedure, by which the production of
m crospheres in an industrial scale using a

%Hﬁ)eln’csi%er Spofkted @th'tHlﬁ t‘iﬁ%"fn‘ftﬁro%ﬁgg?e SHEed esfa‘i‘ikedurlng the

m crospher e“st orage tank na a6 1

gimulationpboe rwh@n tﬁbmabdréﬁlon d'fltht:f‘(ﬁrgantl@ golvent is not
construction and mai ntenance of a cl osed system of

chmplpged angggha;prwrs@ e @@é@qt;ora@ﬁ ieigsespleresHat Staje(e),

SEEPERAR SVeRhis SRPPIEHER RN RS o midiRspheres by
chﬁtﬁlthﬁgFt'h‘ér &r:ﬁ%}a%npéﬁﬁﬁa”b%mé%h?éﬁtt fhefhe hﬁ@rosphere
producti Oon ano of m crosphere may be easi |

cswrtagel tlagdk whthr stn?ppmgsuhmoas fhoy didtraton aftepthéaenmpletion
ane conponents_being, previously prepared can be

@é&yeaéda}i Qf(fels Sbpdditieniwhendhd evyaperatiosnof thie water-

SR ReTBiE orRARC Solvbhy B GRS e B G, fufRS pff
fcohiplat&d eRouhCy€ nech @ened adBve Rl 8196 dbhibletcEvaporation of
nment’i oned above, the filtrate to be obtai ned during

the organrcodmvenm ns waqmrbdefrmmoa yidw qoiht lof ¢he |m1cﬁbs1phere
c) may be recycled as an us sol uti n Step

%@g@?tm&rornﬁ}f B%g‘éﬁaélé)ﬁ’a?)ﬂé'ﬁs Lt &Iﬁ@%é?&qnﬁg then,in
RRbE ) Wi, RESHERAE ol Y Bl oghere

w&bl%[gel 2R, m&ﬂmrmddslmtﬂe{) fos ami)r@trgﬁgmce solveantremoval
contained in the recycled filtrate may be

a:ﬂf@mcmﬁ anay m/a@drtmrallsdtakﬂrg t Rae @wapgraﬁlm@ of oBganic
bl R BlicrSsmtate s Sltifighefly s aBEEed. BteERppte, in
?R@ r(&gﬁv "1%” Q:frﬁklé‘ lle Hﬁgﬁrlg dfid QLTI RiP tRE organic

when the organi c so
haWerg ia tm filtegte tmempdmtmi dﬂndltht:haﬂ'leoﬁ‘ﬂtmﬁeeﬁteﬁthe

Ier\rrglpglgéttl)cl)g 1g\nl:}apss\é%tt%rroutgllglewﬁi'1%%?Is%opz)plng at the emulsifying
device and without emulsification procedure, or a procedure of
returning it into the microsphere storage tank via a pipe being equipped
separately is continued, or in Step (d-2), the cross flow filtration is
continued while a fresh aqueous solution in an amount corresponding
to the amount of the filtrate is introduced into the microsphere storage
tank.

By the way, the preparation of microsphere by the method of the
present invention is carried out until the desired amount of microsphere
accumulates in the microsphere storage tank by repeating Step (a) to
Step (d-1) or Step (d-2), and the completion point thereof may vary

according to the capacity of said storage tank, or the desired amount of

microsphere, but it is not desirable to store the produced microsphere
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5 10 15 20 25 30 solvent is evaporated within the

m cr osphere storage tank during the circulation, but
when the evaporation of the ﬁéganic sol vent is not
conpl eted enough, prior tot col | ection of

m crospheres in Step (e), the organic solvent is
suppl enentarily evaporated from m crospheres by
continuing the evaporation of the organic solvent in
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trthinrosplefds aj‘eaéﬁlcaémley cbllecteglviay eeaioving iasy agaseds solution
t hrough wi t hout stopping at the enul si f¥| ng device
ancthm SUAAN Sion IWhiliziggtthersasne €aass dovo Hltgr mssf@le@m

PrabEa G hbinsnhiched SR RF A B SRt VA e
FofRtibH iAo theenfr8§phét¥tdrage tahkoihd %1rdiﬂﬁhhgli€ @nto the
whil e a fresh aqueous solution in an anount

wossﬂpmnﬂltng, theocolectadonitrosphehes airdé washed by utilizing the
intro g}lntoth mcrosphre storage tank. By the

WEPSS ERHPBt i otk TALGTE JherRr BHORBRORSHVGE of
gichroE RERY. Yt @% R i e‘i:?{oh &ﬂd%é?ﬂlt%gs{héljaﬁf]are made

S|re anount m Cr osp ere accumnmu

?wsmehﬁr@cmmagﬁst&ﬁﬂk by repeating Step (a) to
tep (d- 1) or Step (d-2), and the conpletion point

t her eofin rardey zsay)btam: mm@@h@esrﬁa\aagaa: degirefl patticle size

@rﬁﬁ‘g %h'é%%lflec%ng proce%%r{e eg"lg 5°a¥{ic1e size of microsphere is

further arranged by passing through a screen having a suitable opening,
and after passing through a screen having an opening of 150 nm to 5
pm, the microsphere are preferably used as an injection.

Depending on the degree of evaporation of organic solvent, the
organic solvent may occasionally remain in microspheres obtained by
the present method, and the residual organic solvent may possibly be
evaporated by the following methods.

(1) a method of warming collected microsphere in an
aqueous phase at a temperature of a boiling point or higher than that of
an organic solvent to be used for dissolving a polymer (but below the
boiling point of water) (JP-2000-239152)
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m crosphere, but it is not desirable to store the
produced m crosphere 28 in the storage tank for a | ong
time in view of the quality trol of mcrosphere,

and hence, the treatnment tineg Tequired for the

m crosphere production is preferably within 2 days,

nore preferably wthin 1 day. Then, m crospheres thus
obtai ned are collected in Step 5 (e). 10 15 20 25 30

In St egl)( €). a'?n%i‘:}‘i’?cﬁ’ %?g:%ﬁtiﬁ%%c&fec‘f% 'rﬁﬁc‘rSQpﬁ%HiE With an
suspensi’‘on accunulated 1n e m crosphere storage
tadldlitiby hiavirig athigh feltag gdinty followWwigdaby aryirtetiterangnder
filtration, etcié, centrifugation, etc. Wen
WarsEgheed-Ardl BblTlect ed by cross flow filtration

o IGERRRRE s Tl ALt S58 FERHTH, e AP L B phamues,
g@gg% d}y&,fédlbsadﬁa Q?p% yrfgafaﬁ@ﬁg%ﬁé&t@@nﬁ,f adhesive

pheres. Further; troduci ng”a washi ng
rephratonsit etct badican bepddinénistereaperdlinbr padenterally
circulating it into the «cross flowfilter, the L
disItraauss iieptiene SUbcHtaReeies imjgction), iagimigistyation into

S8R 4Eb, i Bl TR PR oS BERRE Uk Fucous
Qﬂéim\fﬁﬁﬂbrIBubBﬁH?Pfrag’ih%llﬁg&taﬂl%%it@.b](? in a closed

system In order”to obtain m crospheres having a
desi r eWhentthel reiciosphedes ang uskd aahdojéatipn preparation or a

procedure, the particle size of m.crosphere. is ,
SHSPRESIH Pﬁﬁa@gﬁtﬁgﬂ &oi %WMWBH Qr a&%awﬁg\ﬁtwgl)athey

o B rED LR rep Bl 8 ERBFOP R RLBR A
aheoRyarheingbh ispeising agén't Ii¢.8C,t hGrftionEe ReIFEHATEAN ) pdl§oxy-
degree of evaporation of organic solvent, the organic
sthyleme castop oiladeniviatives,r losé thiokengrs)plosradternatively, the

obtained b th .esent method, and the residual ., .
SRIARPEREEY T DRy PEREron A iR ARG Bifispersing
Teleh® W eTRIRA abbbe afdEh '%Sl@ie;ﬂfen‘t‘.‘%h'éh”&s g éﬁﬁ-trﬁﬁisture
mcrosphere I n an aqueous phas€e at a tenperature of a
i sorbegnyamtaggregutidre inhivitort (eag., @hannitol, sorbitol, lactose,

glucose, xylitol, maltose, galactose, sucrose, dextran), and solidified by

lyophilization, dried under reduced pressure, spray drying, etc., and the
solidified preparation is dissolved in distilled water for injection when
used.

The above injection preparation (including solidified ones) may
further optionally be incorporated by isotonic agents (e.g., sodium
chloride, glycerin, sorbitol, glucose, etc.), pH adjustors (e.g., carbonic
acid, acetic acid, oxalic acid, citric acid, phosphoric acid, hydrochloric
acid, sodium hydroxide or a salt of these acids, for example, sodium
carbonate, sodium hydrogen carbonate, etc.), preservatives [e.g., p-
hydroxybenzoic acid esters {methyl ester, ethyl ester, propyl ester, butyl
ester), benzyl alcohol, chlorobutanol, sorbic acid, boric acid, etc.].

The apparatus for preparation of microspheres of the present
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an organic solvent to be used for dissolving a pol yner
(but below the boiling point of water)
(JP-2000-239152) 29 5 10 15 25 30 (Il1) a nethod of
coating collected mcrospheres"with an additive
having a high nelting point, followed by drying them
under warm ng (JP-A-9-221417) M crospheres thus

obtai ned are used in the forn1of fi ne granul es,

%Igﬁes{%% Cﬁ@%t%gadf& ‘gl[l%tfirﬁ 0 %Hk?é‘st iPA%losed
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Qisteny, I 1rﬁéhdﬁﬂ€ﬁ)ﬁ|elfﬁc1ehtl57t¢@1ﬂ3dﬁrgud)lat themeethoehfor
subcut aneous injection, admnistration into blood

\péspara,tlcpm of meignesphereiof the presandrinvantioni, sndaas am

bopaT it i, C g BroaRE e n A BiF b foF hfpatation of
Rh PS5 Lo Lfhé réélﬁfﬁB%bﬁﬁ g& %Pnﬂé@fyé?é{u(sec&?ﬁg{a ﬁ\l% an

Syrup Tor ora a m ni stration may pre

leenpistfydiedevitel Bemiofospbicre dtomgedtameaﬁdaa coosdflow filter as
i ncor por ati n% a di sper si ng, agent nonl oni ¢

Sat M@ctnaﬂtl%f Wmmtﬂyﬂsmm,ahﬁ@& oi | derivatives,

cellul gse thi r al ter,nati t he

i crosther e Heyand srusBiuchy gk 4 Sdaickienteonpipine

2) 1‘?1%? rs%!@ﬁon%'bnaéqlﬂ&'iﬁé QBRAIGP %A BEUnBBduced into the
XCl pi ent such as an anti-noisture absorbent, an

agyuisifyingdevide; bi tor (e.g., nmannitol, sorbi toI

| act ose, glucose, xylitol, maltose gal act ose,

sucrosél) dexthasmulsiying deyige ard fhe miceRPhesasiasqge tank

ik Eoreche PSR P ARREE et Br Ul Ygrop flticd ifi dhe
\wah Elsifydig idelviRet ¢ behgansigesd idfictled avierospiesle storage tank
preparation (including solidified ones) may further

dyaving al ﬂ'qndimn nécwapom@mpﬁorg@mmaivag‘snt S (e g.,
sodi um,.chl or rin,, sorbi tok{ égl ucose
a

o G or ot TaictobEipn stotoge ekl Eose gw fltkt and
AL YA o nn BEOIPRET 3t gt prt o
tthesgnatdiofi . comuireed i tBe riftdbsphere storage tank is introduced
into the cross flow filter, and a liquid passing over the cross flow filter is
returned to the microsphere storage tank while a filtrate filtered
through the cross flow filter is introduced into the emulsifying device as
an aqueous solution.

When a water-miscible solvent is used as an organic solvent
having a boiling point lower than that of water, the microsphere storage
tank does not necessarily have a function of evaporation of organic
solvent, and hence, an apparatus comprising an emulsifying device, a
microsphere storage tank and a cross flow filter as set up in the
following manner may be used as an apparatus for carrying out Step (d-
1).

(i) it has a structure by which a medicament-containing

polymer solution and an aqueous solution can be introduced into the
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car bonat e, sodi um hydrogen carbonate, etc.),
preservatives [e.g., p- hydroxybenzoic acid esters
(et hyl ester, ethyl ester, Q;gpyl ester, butyl
ester), benzyl al cohol, chlorobutanol, sorbic acid,
boric acid, etc.]. The apparatus for preparation of
m cr ospheres of the present 30 5 10 15 20 25

i nvention, which is used for preparation of

' : in.a closed system is intended for
e'ép?ﬁl @?@%ﬁ fevicd

y cartying out the nmethod for preparation

of m c(igsphetige et léfyirigaevicei arvd the enicrosphese storage tank
apparatus for carrying out Step (d- 1) in the method

fse consested insueh a mennepheakanfempisipneetgined in the

i nventlon, .an, apparatus coppri sin n _enulsifyin
SERISHYIE (FRics oL P Lerated inlp tiniictogete Horage
fhhker as set up in the follow ng manner is
exenplified. (i) it has a structure by which a

medi caqéipt - coiné anierogpher storages chnkj the endssifloadfiterand

sol ution _can be introduced into the enulsifying
dheiexeulsifying devicerare cogneefeddn seckh ggmanner that a part of

] Cr [ rage k _are cgnnec '
PR R ISGE BhORRiRL DR s RGRRE ekl BHE pJpprpduced
48 Eife EPOLPRoW FAIRES, UNE@Y lidMiid HASSIREHRTIY &rosk AR Filter is
tank having a function of evaporation of organic
sotwmaTed td thé michespiercostonage tank velyide wafikratehiilterask s
flowfilter and _the emyl sifying device are connected .
itArQughh tﬁe FERAS flow, §étea 13 amm@ﬂlceaﬁélt@ ﬁbpﬁraﬁ?sﬂymg device as

' [ m crosphere storage tank is

%%{]é@gg@g% SB%‘%{f‘gnt he cross flow filter, and a liquid
passi NDPYRE other Bla@Rs ds AV afppdratus for l‘:ﬁh‘fiy!iﬁg@uttcth*eh@lethod
m crosphere storage tank while a filtrate filftered

tfor puegpatatiore obssictoswhériel efcthe prasentdguesntionrivberdia Step (d-
o PeRs Be AELIR e Sero B8 0B ross ow
IR BB 1ol U5 gt Sbuslite et clEiving
fdevidd, ehnrérespipmeadtocagotak g & cross flomt filtendis set up in
1he following thanner mey b8 used 0 o ST S1Tying device,

(i) it has a structure by which a medicament-containing
polymer solution and an aqueous solution can be introduced into the
emulsifying device;

(ii) the emulsifying device and the microsphere storage tank
are connected in such a manner that an emulsion obtained in the
emulsifying device can be transferred into the microsphere storage tank
having a function of evaporation of organic solvent;

(iii) the microsphere storage tank and the cross flow filter are
connected in such a manner that the emulsion contained in the
microsphere storage tank is introduced into the cross flow filter, and a
liquid passing over the cross flow filter is returned to the microsphere

storage tank while a filtrate filtered through the cross flow filter is
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m crosphere storage tank and a cross flow filter as
set up in the follow ng manner nay be used as an
apparatus for carrying out Si§ (d 1). (i) it has a
structure by which a nmedi canent-contai ni ng 30 pol yner
sol ution and an aqueous sol ution can be introduced
into the 31 enul sifying device; (ii) the enmulsifying
devi ce and the m crosphere storage tank are connected

[ 3 | sion obtained in the

éﬂmSJ Si e|ang 32@% 82@%ér#ﬁj§??%§'sferred into the

m cr os Wikee sswat@geniSciielsolidhtlis 126Ras 3% Organictdtdvent
m crosphere storjglge tank, the cross flow filter and

thewinga keilipgrepiad Jpwer thanchatcfrwatary asyepparatiisner

th art_of he.enul si.on contained in the
soRdaR 2o Sraplelf B e & BB tere! sronfes ek sudt 2
fdre¥s okt Blter a8%ed Up GitHe FBAS WIS PNEANEPEn &Y BeSuddPWs an
filter is returned to the m crosphere storage tank
\wpparatud fort catrgirig buerStdp (dh2ough the cross flow

filter is introduced into the enulsifying device as , |
an aquébus s @s gnstragturebypaichna siedigament-containing

AR SBiB0n “Bid AhodaRbud SO R, i RBP4 the

(ednuBifyisg deplceyed wi thout recycling a filtrate
filtered through the cross flow filter as an aqueous

sol uti §if), anthepemalsifyingdevics mgd 4heemidroisphieng storage tank
device, a mcrosphere stora ank anqg a cross fl qw

AR ORnE &L if Glehe TERBTE P BhARERANTIER HaiBed dadhe
(e'r%ulﬁf RS ddvite! 4 WetrB¥ sTHHER ifto fhe microsphere storage

medi cament - contal ni ng pol ynmer solution and an aqueou
gahlti on can be introduced into the enulsifying

device; (ii) the enulsifying device and the .
m crosfiier e themaigrosphere ararageriankt awd itherors dlow filter are

r}:%rﬁrfl%rctft: ?rtl s%%hegu r}lg’r'lggr ?ﬁg{" Ithg %rr'n?lstlgne contained in the

microsphere storage tank is introduced into the cross flow filter, and a
liquid passing over the cross flow filter is returned to the microsphere
storage tank while a filtrate filtered through the cross flow filter is
discharged outside of the apparatus.

In these apparatuses for preparation of microspheres, the
emulsifying device may be various emulsifying devices as described for
the above-mentioned method for preparation of microsphere, and it may
be selected according to the purpose thereof, and may be either
emulsifying devices for continuous emulsification or emulsifying devices
for emulsification by batch-treatment. Namely, the emulsification
procedure is not carried out continuously but the transfer of a
medicament-containing polymer solution and an aqueous solution
and/or a filtrate from the cross flow filter into the emulsifying device
may be carried out intermittently.

In the apparatuses for preparation of microsphere of the present
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ermul si fying device can be transferred into the

m cr osphere storage tank having a function of
evaporation of organic solvené (ii1) the mcrosphere
storage tank and the cross flom1f|Iter are connected
in such a manner that the enulsion contained in the

m cr osphere storage tank is introduced into the cross
flowfilter, and a |iquid passing over the cross flow

S : ' &l
e ioh 5 UG e BSPICL il 1R f Sl scale
frepeatedly o3 Zontifudiesi®) add Bénce,sitieacgysacioy vs tile eﬁiulsu’ymg
t he apparatus. Wen a water-m scible solvent is used

sevige eaty e downpize: MUy meyeALeempagedorith qasgsrwhere the
t hat of { t

S s ot B0 Sl SR eRtRe oS R GHE Sl thes cqpacity of

Qh@%ﬁnﬁléﬂglﬁ%'de%iceafs pdferdblyni the iyt 19 10%@/ 1000 of
be us S an apparatus for carrying out

¢He apacity ofitHeemiercsphertistordige tédmlch a

nedlcanent containin pol ynmer, sol ution and an aqueous

sol ut i &esides,jbe; ng%a@a deftiee has a stwanfrgitagvhich a

IS Em el o BinflE Pl Sol it SufLin dfucpys goution are

RRNged fRbeatal flertéd@NaR@AhitRHcamehbortBiNiBlgf Yoljther
device can be transferred into the m crospher e st of age

tsahktiofiand anhequéau»sphetien sro rta@xesfcardd o theeegndsiying

f wf |ter are connected |{n su a manner that
A BrRtQr Age) tank qentaiping mresem YE tﬁ\hv@ms

paséﬂﬁgﬁ%’te?%@ S OFRChN prbstes Mihifarkq Wiout

HBH0g phstoeags tanRger oWy $¢tugiohnl by tedesfertihgr®d aqueous
through the cross flowfilter is discharged outside

solatien gipaingdies 4 ﬁltiratgs intepiher emydsifyingrdeiep xiaathe gross
SlepT SEe? IRPLR PG st e e e L F i der pin aqueous
solution is contained beforehand.

The emulsifying device may have a function of controlling the
introduction speed of a medicament-containing polymer and an
aqueous solution (including cases of recycling a filtrate). For example,
when a filtrate is recycled as an aqueous solution, the emulsifying
device may have a function of controlling the amount of the
medicament-containing polymer solution to be transferred according to
the filtration speed of the filtrate from the cross flow filter (the
introduction speed of the aqueous solution into the emulsifying device),
a function of transferring a specific amount of the medicament-
containing polymer solution at the instant when the volume of the
filtrate (i.e., the aqueous solution in the emulsifying device) reaches a
specific amount, a function of transferring a specific amount of the
medicament-containing polymer solution at the instant when the

concentration of organic solvent in the filtrate reaches a specific level or



10

15

20

25

30

t he above-nenti oned net hod for preparation of

m crosphere, and it may be selected according to the
pur pose t hereof, and may be e? her emul sifying

devi ces for continuous emnulsification or emnulsifying
devices for emulsification by batch-treatnent.
Nanely, the emulsification procedure is not carried
out continuously but the transfer of a

mﬁ‘??gﬁ%& or a #lgllﬁ?ll fwte cr@ a};{Eﬁter

isolwtibhenethid @mﬁﬂsnﬁgn@edmaee) mw the emutsngdngtdewce or a
intermttentl I n the appar at uses for preparation of

_rfu@pta@pr@fr@ ){arlbrénﬁ@wngéhs medigupenpsopaizgng polymer

UGB Ptk e iRl 5Bhed rPhE RIS shpy Bl M siter

|
s gt s ks o S e

tketpat| corstant, ett. m crosphere is prepared at one tine,
and the capacity of the enmulsifying device is
pr ef er a}heyemhﬂ@lﬁ%m.ga%‘écws conpies! £ the micgosphere sigrage

CI t %’/(Irl 1% ad%\%n::}]e ’fef?(sf]?{iﬁg etngﬁ%li?% ﬁ%%ydo Strafiferred

ri”ﬁﬁtb @H@”@ﬁicrsgﬁﬁ@dwgmaggltmr solution and an aqueous
solution are designed to be transferred, and a

medi carmntMMmungspnhyimﬁcauonutM) ap@ada‘als mpapebdeas

&a%'@@rﬂra k Seaiesi e Bf@em%ibf@ i+ ins Paider
fl%de&&pg e%slgolutda% ek 34 P0ePERPESS U

havi ng or aqueous

%@hulmgnng)detvic&n&iwugm m@up@wmﬁé orgbeubté&ral d@ithetkof to
as a filtrate into the emulsifying device via the

dreoemulsified, fand the resultingemulsiomisetranstanreddntathe
HETBaNeY STpeadTPHAN RS DS Bic Smtsitying
SO BRI BEIAEL BBt for exanpl, a0 th
the medicament-containing polymer solution and the aqueous solution
may be transferred into the emulsifying device through the lower side or
the lateral side thereof for emulsification, and the resulting emulsion is
overflowed from the top of the emulsifying device and automatically
transferred into the microsphere storage tank.

When the emulsification is carried out by batch-treatment, i.e.,
intermittently, if the filtrate filtered through the cross flow filter is
recycled as an aqueous solution, it may be possible to transfer the
emulsion from the emulsifying device into the microsphere storage tank
by utilizing said filtrate flow.

The microsphere storage tank may be any ones being made of
various materials as described for the method for preparation of

microsphere as mentioned above, and the microsphere storage tank has

various functions of evaporating the organic solvent as described for the
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aqueous solution (including cases of recycling a
filtrate). For exanple, when a filtrate is recycled
as an aqueous solution, the egglsifying device may
have a function of controlling the anount of the
medi canment - cont ai ni ng pol ynmer solution to be
transferred according to the filtration speed of the
f||trate fromthe cross flow filter (the introduction
c?foﬂ;'i&%f;%%lﬁ@ﬂsoﬁi’hé&td elrBld R tRMEdSIHIV]
deV|c ction of transferring a specific anount
of t heInateaastindd faoptepariatprpof ;meros;maremfrtlrm ptdfsicnt
instant when the volune of the fjltrate (i.

dnvertians the v pBHNE Ofithe aGHEe4S §ph§1%vb@@g m@é@hléa of a

SRR SR g BERGH 5 Rboh AOEL A AL BUEF dien

ghetmfcroBphard prb@ictib scadiée M drehked, Qhd HettdH, the
solvent in the flltrate reaches a speC|f|c | evel or 34

micrbspberevsidrage sankrioowalryyingt owdtismgethdd maynbe

Hortipednand ine enars pbHRg r%p’éy%%&ee%“é%%% tepkpecsssary
t

3819 %&ﬁg%ﬁl ‘EWP ﬁﬁéﬁf %}?h&%g c%'rpb@@kwedown to

ner solutlon on speed of

f1igd t6 200 fite@gorngzecr oss now fi l ter 5 (i ntroduction
speed of aqueous sol ution into the enulsi fﬁ{ ng device)

i's keﬂthec@mtsdlnw fdter. nyebe auystammegCcindiyi aeailable ones as

Rrlind 01 T PO 105 TuRbACAOAR AlyROPRRES 89 dgporibed

igHRet he m crosphere storage tank. 10 For t he

conti nuous enul sification, the apparatus may be

desi gndthe frocrosphrgre estosa:gd teaik winel the cross flow filter are
medi canent - cont ai ni ng sol ution and t he
Lo @nmuqlsha rfﬁ?llﬁér ﬁﬁaﬁgh@ eigglsion gopkrined in the

ilapsphefel s ieP dahk 8 10 AFehE RO, Grels AP fiter, ana

r@ayd | 11&91(? &5'é|s§irf§10¢§r EHeaﬁﬁafrﬁbE&ﬂe 'f1'1‘€e9 is Hﬁtdﬁned 1rf1to the

m cfosphere”storage tank through the | ower sid
ermdmspheng stcnta\gcdankl:lwhilhea, filit et el penest uln“om&b tee cross flow

deS| ned r so that
SRR i, RyHSRYing dFvisn of stisgharees fpe the
3&&&51 P nay be transferred into the enul sifying
I ce ﬁ?ough the I ower side or the lateral side
t her eofinftdle patiway fewiritoodusiig & ifittrags filterad thiroughothe
is 20 overflowed fromthe top of the enulsifyin

dueiss dlaw filteqtishathe grylsifying degiqee @ funadiamef solvent

név%{p%?‘gﬂgaefﬁte%ra%gleattlggkthc organic solvent from the filtrate may be

added, and for said additional solvent evaporation, a suitable device for
evaporation of solvent may be separately equipped, or the function of
evaporation of organic solvent to be used in the microsphere storage
tank may be used.

Moreover, each pathway may, if necessary, have a function of
transfer promotion for the transfer of the emulsion, filtrate, etc., and
any transferring means such as tube pump, magnet pump, gear pump,

centrifugal pump, diaphragm pump, etc. may be used.
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When the enulsification is carried out by
batch-treatnent, i.e., intermttently, if the
filtrate filtered through the,cross flow filter is
recycl ed as an aqueous soluti% , it may be possible to
transfer the 25 enulsion fromthe enul sifying device
into the mcrosphere storage tank by utilizing said
filtrate flow. The m crosphere storage tank may be any

ones b %Kﬂgn @1‘3& ic VWS B &fs ﬂe?@%n@e&ﬁbkﬂ%g wiikh is

the met'ho eparation O m crosphere as

EtEn 08ed inhbeami@odphlee Prepardatiet sissihdiageiallgnksdthst is

30 various functions of evaporating the organic )

asicessaryaty uee ér ¢losad franuiectyging appasatus for preventing the
e as nenti

hod f L £, ., h d .
iy gton fhedeat RNt PufsigFdBanam SR ERSUAhBrablsms (A

185 A AR | Ir QT tHe @i st R b HER g0 molie t A4 BE BE Specifi
s%%f]ultﬁl oI, gépnlgﬁﬁawgﬁfp of g majority E)hf taﬁe vol Bﬁ%l ©
¢henhieat substaces imto@nvirmiment el anprdvergbnt ofieontrol
m cr osphere production scale is increased, and _hence,

tthereoff uddishedeon tlargle3 + ERO mrerwel @sylpn gnogrdenpsthe

8T, RN 1300, A0SR rosphere
&Hz%@\h‘éttio%nirpé clodedi §$st’€'n‘i 19 eREENBS] FRhieRe ok aBepeemation and
Oto 100 Iiters or 1ike. The cross flow filter may be

Ppreventivarafi @ntgnsnaticabbEbactesricafor miemsphferedofhwr used as a

the nmethod for preparation of m ¢rosphere as descgribe .
shage butriinge theJpeeent 8ppRsgE1s ﬁwp%mrﬁﬁl@n& Crqsppere is

gd.réﬁﬁéizga ethftc 8%%@? sl%%t%ﬁ‘le@%g%i@oggﬁfé@%dt gltggl te art]lﬁe ipgesent

ston tont al ne ere stor

P08 ds ertoldieas b@sappheans forehe il striby production of
liquid passing over the nenbrane filter is returned

ir_nictrospherem crosphere storage tank, while a filtrate

S RASAHIE B bR e S B e
BHahIL Y8lvent is evaporated off by an equipment of evaporation of
organic solvent, the organic solvent is preferably recovered and recycled
if necessary so as to prevent the diffusion into the atmosphere of the
organic solvent in the filtrate and the evaporated organic solvent.

The organic solvent is recovered by a method of liquefying by
cooling, a method of introducing into cold water, or a method of
adsorbing to porous particles, etc. The adsorbing method is done with
an apparatus of adsorbing with fibrous active carbon, a general purpose
apparatus of recovering chlorocarbon exhaust gas, a small type
apparatus of recovering chlorocarbon exhaust gas, an apparatus of
recovering a low concentration of chlorocarbon exhaust gas, an
apparatus of adsorbing with granular active carbon, a fluidized bed
apparatus of adsorbing with spherical active carbon, or an apparatus of
compression and condensation by deeply cooling (cf., Handbook for use

of chlorocarbon, pp. 85-93). More specifically, commercially available
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In the pathway for introducing a filtrate filtered
through the cross flowfilter into the enul sifying
devi ce, a function of solvent,_evaporation for
evaporating the organic sol veRf fromthe filtrate may
be added, and for said additional solvent
evaporation, a suitable device for evaporation of

sol vent may be separately equi pped, or the function of

AEERRERRALs b HOa i S s SR B g boforizing of
RV ATRkig” ithaRe¢seRaed. by Rigimotd'Ned! 8AdUn apparatus for
transfer pronotion for the transfer of the enul Sion,

fadsorbing antoccondemnsingraygas af sf solvemyinrbem soneeh tation

t, unp, , magne pu ear Qump, centrifygal .

SRR eI RS lacRurea, Y oyl Coselel spay S sBd Wahout

ﬁﬁ&ﬁ?&é’cﬁfrﬁ}am c solvent such as nethyl ene chloride,
rech'is

often used in the m crosphere preparation,

i's i ndqHe peddeyit Uaeentibh ibS1luBBERES dh mbfe deeaid b§! RE&Ghples
manuf acturing apparatus for preventing the diffusion

teingl Referienco Bxamplassitdy the presendfinsentioonsteonld not be
robl ens, (" Law i,n.regard to nonitor of the
gﬁogléﬁ%}}*@q Sﬁ%%gr}wh%hett}@rggq speci fi Ic cheni cal

' [ ' : f control
TERANECEE doiHtaa P REFSAs ATt pERASYSREr. Lo

O der ®xdrhples@ilayooesiof ithe ugharathér whic® map Be)possibly
and further, the mcrosphere production in a closed

diandefari preposationAf micrgisplyese bysidis praseatingathed are shown

.ent,i . _cQntam nation of bacteria for
ﬁflgﬁrﬁ s%h%?%%{l%' g‘e used as a drug, but since the
pr esentparpan ahupetarREARROAARANS fpdﬂrﬁfe?%mﬁﬁ@n' i%
downsi zed, "the cl osed systemis easSily achi eved and
hatroel udddefrprre slea istormeataath fori medicarherticoatanring polymer
apparatus for the industrial production of

HEREEPHE) éntomemitsHying dewiced LhikkHe Ageaquaeys golution is
oA AEBRR By b B AR i YR roreee tank 2,
AUri i Godock¥@ihto the cebgalotw SRkY €3t tHeFefoh e Aliquid passing
ro%%?\{cgzaef%tgrngritrh%%%ctl)ggg filtered is returned to the microsphere
storage tank (2), and only a filtrate is introduced into the emulsifying
device (1). After the emulsification, the resulting emulsion is
transferred into the microsphere storage tank (2}, and the emulsion, i.e.,
the content therein is introduced into the cross flow filter (3), and a
liquid passing over the filter without being filtered is returned to the
microsphere storage tank (2), and a filtrate is introduced into the
emulsifying device (1), and said filtrate is emulsified together with the
medicament-containing polymer solution introduced from the storage
tank for medicament-containing polymer solution (4). The emulsion
thus formed is transferred into the microsphere storage tank, and then
the above procedures are repeated circularly.

In Fig. 2, a medicament-containing polymer solution and an
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I f necessary so as to prevent the diffusion into the
at nosphere of the organic solvent in the filtrate and
t he evaporated organi c sol verL]% The organic solvent is
recovered by a nmethod of liq %yi ng by cooling, a

met hod of introducing into cold water, or a nethod of
adsorbing to porous particles, etc. The adsorbing
nmethod is done with an apparatus of adsorbing with

BB, SELLLR G BPadAcae ety PUIRASTIAPRBURE!S) Hom the

FPGHHR! ﬁm@forrmféavmeﬁt%manﬁagtpmymehmau@ﬁsm) @hd the
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i anul ar .active carbon, a fluidiz

smaldhRon, it HBAFENISPRCS an SRR S ke ion,
g-ntuc?'p @gﬂi‘r Qfolllagg ftanfi'(_’(gﬁ d%& tﬁ? QHQISQQdeQ.S ahle o&)rpﬁént therein

I Ng use

Q@'n@fr@@i@b@drint@ fPhe 8088 flowMilter §Bgairfd adiduid passing over the
commercially available 37 -r 5 10 15 20 25 30

ddprarwithond baing fltered iagetuened tothe seisyespherantprage tank

i@qu?}{d ﬂ?’aﬁedﬁ I vent mﬁspg‘?nuf feq_‘ur edng ntaining
HROERE My flofl &naa ¥E8lsolkioR Wr€ BRI fito the
one y .

ater rranu actu Toyobo

wsedlsMyihg devided)) ffraat nmStBrage I‘caﬁkrfbr ma@mlnmnu sontamlng
illustrated in nore detail by Exanples and Reference
maymles solptiont (A apdetnstarage fankrfos mwwﬁolyémn (5),

constr e 1.ed t rat us
Ferbr ey s Bnd b Tigf s dRie euusRiRLS g PlaiBBRsS' o

tthen SRPAEAIND thhhfibrdSbhdie stepaddtank used tE@f‘eafter the above
preparation of mcrosphere by the present nethod, ar e
ghrocndures Bre refeated 1l€elg1t1\&1yl n Fig. 1, a

medi canent - cont ai ni ng p sol ution i ntroduce
f r om t HB @neoa%@%taﬁﬁspgﬁy &ea. M3 %onheaw%ﬁymg gevme (1)

W%{ either a device for continuous emulsification or a device for
emulsification by non-continuous batch-treatment. Besides, the
microsphere storage tank (2) may be one having a function of
evaporation of organic solvent by gas blowing onto the liquid surface, or
a function of evaporation of organic solvent by a hollow fiber membrane
module, etc., but when the organic solvent having a low boiling point is
miscible with water, then the microsphere storage tank (2) may be one
having no such a function of evaporation of organic solvent.

Example 1

(1) To leuprolide acetate (manufactured by BACHEM AG; drug
content: 90.4 %) (1 g), and polylactic acid (average molecular weight:
17500; manufactured by Boehringer Ingelheim, RESOMER R202H) (9 g)
are added methylene chloride (40 ml) and ethanol (10 ml), and the
mixture is completely dissolved. This solution is evaporated to dryness

by using a rotary evaporator heated at 60°C for 3 hours to remove the
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solution (4) into the emulsifying device (1), while an
aqueous solution is contained beforehand fromthe
start in the m crosphere stor&ge tank (2), and
introduced into the cross flowfilter (3) therefrom A
liquid passing over the filter without being filtered
is returned to the mcrosphere storage tank (2), and
onIy a filtrate is |ntroduced into the enuIS|fy|ng

. After .the eny SIfIC lon, the resulti

it it PRt R ERE ARy G REF e Pymient in
taaﬂgsﬁ:gétoraﬂbddgﬁ@% §6lil Sofitioh e To tHlE %oﬁ&”étflﬂhohhﬁsr &hded
is Introduced’into the cross flow f
Imethiydepeshilogde (20 g) handi &Ieelnmuﬂeastmhderwcbrripleteiﬁ clear
|s returned to the mcrosphere storage tank (2), and
$olQtiPRat e i s introduced into the enmulsifying device

R T R
tlhf%:rﬁbR{]y@ﬂg erh @REfiCAoHY ASATUIRAbAS Halleh PRLfHRENL, and a

t1o he emulsion thus fornmed is transferred
mtcmotsphem stamgb g¢ankshaviagea fanktionraf etvlamranba afbarganic

rocedures a eated circul arl In Fig
RO T 2. %@ﬁ?\ﬁﬂ?%ﬂﬁm Rrane &g Fbrthgrmucaw ezeg @re

é"} ﬁ %d;' ng g\iﬁgg%{l %;)ét%&h%fsh fec! ﬁ%lgzg ank PPaé@?ank

eldised rrants; ?h@itsﬂ RO mlrsnﬁ{am@ﬂa@tuﬂm bﬁ)MaM:HﬂlQue, Inc.)
storage tank for aqueous sol ut i on (?mr espectively,

draving westirnes (CEMH0s 58D aridba, hollew | memprang siagdule
RO RSB Pk ok B0 PREL G bpLagt g ()

W%ﬁ?d paggfinrﬂgp gégsy&ﬁgéf‘%ék?g’rﬁ%h%%ut i%aél ng)d?&ﬁltpéjr
ithereihuisnadd ¢d préeotisbyr as(pheyoea@m@mm solutidn of%)b.lyﬁngil
a flltrate i's d| scharged Freshly

1RGisanaaifriag (ngrgn 8089 -Qmatuéus

?%%F%Wﬁ@ Bsyf 5heausBm Sy e ElbinRel s hE" el 0

NREYEEBnSOiHE ARt 1e) 133&%&59&5‘19@) %?nt aF{irﬁ%r @Hﬁ?&a@en gas
solution (5), respectively, and emulsif

ésblewoninth tbedbsidmefitlis hollow fiber membrane module at a rate
of 15 liters/minute. The aqueous polyvinyl alcohol solution in the tank
is introduced via a tube pump (XX80ELO0O; manufactured by Millipore
Corporation) to a cross flow filter (Prostak; membrane pore size: 0.65
um, total membrane area: 0.332 m?2; manufactured by Millipore
Corporation) at a rate of 10 liters/minute, and the filtrate filtered
through the cross flow membrane filter under a pressure of 0.03 - 0.05
MPa is flowed at a rate of 250 ml/minute into the emulsifying device
(capacity: 350 ml; Clearmix CLM-1.5S; rotor: R4; screen: S 1.5-2.4;
manufactured by M Technique, Inc.) via a tube pump (XX80ELO0OO;
manufactured by Millipore Corporation). On the other hand, the
solution (22 ml) obtained in the above (1) is filled into a syringe, and

injected into the emulsifying device in 2 ml portions over 2-3 seconds
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transferred into the m crosphere storage tank, and
thereafter, the above procedures are repeated
iteratively. In the apparatuii of Fig. 1 and Fig. 2,
the emnul sifying device (1) @ be either a device for
conti nuous enul sification or a device for

emul sification by non-continuous batch-treatnent.

Besi des, the microsphere storage tank (2) may be one

BRE Biaifiy’ et RanRl Berlnd 8P fd Rhgy, and
ehe %Yﬁﬁl%ﬁ@ﬁ'dif@rﬂéw@ﬂw&?@bﬁﬁﬂfsﬂgihgadéﬂbé oY fhdaiflux of the
menbrane nodule, etc but when the organic “sol vent
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SRR are e AP Kol it B0 SPUR! SBRARAGRIARE] in the apove (1)

fhen B enipQitek aftdrahecital Mjecaen, e ﬁ@ﬂ'uﬂrof Wae Qfﬂtrate into the
17500; manufactured by Boehringer |Ingel heim RESOVER

RRO2M)fy{9e geviceris stoppadri lsycbmmgcﬂheotrutmteppmmp @it therfiltrate

SIS bbb herkibeuBrian Bio eSS 5 pnbinueq), Then,
'é.shﬁgoéex?] gtaggéf ?{ Vggi?%q gr}?ﬁﬁ&g f?6 rAAEn{ Y, | Sa_r%r sl WHeldt room

renove-t e resu t ant

tiehgiera et it e houireatoy eatd ght Silitersy mhérsi tec 86 o€miowe the
give a solid solution. To this solid solution is added
@ﬁgmlceﬂ@lvmt&qraéh@mny}smand the mixture is made a

npl et | ear SO|UIO tus. faor
P Epar Atk SfgariS ol isceiiated O, BRE 2hBe Bt at the
(fﬂﬂ@té’)éhd‘él 1@9&’ét§kfédc %tﬂcp E‘h@bb‘ﬂ&ﬁr&?ﬁitf@ﬂécﬁsdlscharged at a rate
bat ch-treat nent, and m cr osphere storage tank
lod A S0y / hunmniteonWiﬁele\thp omduimmobthocgatdnt withinehe

by, a ho| |l ow fi ber nmepbrane nodul e) he m crospheres
ARCTORPREES é%pragﬁéanksbeqc&npﬁ @t@t% g, prsghod warer (12

THELI SO PAPEI0e Y Bl LGS A ARBE bt B0 the
&anerehneqw&o'éﬁ@ovamtmtm {soworh fiRaed Te Thiean Q)y'@%félﬁulng

(NAGASEP fl at type M60-600L-3600; effective area: 1.
the filtrationcthe @@lumye Rhghe m@&@cnt(@\gpmm(dmgncmsphere storage

TanEoR Gl 38 apliof Moty 6 Saplin e dbR Aiicrosphere
nanﬂ%act i e'ﬂé fu;@:% eARa #Ro %gla'%saﬁcag{éfobﬁd/ﬁ)unlﬁgg water (1

e N ppon Synthetic Chem cal ustry
Tter) istallded 16 the microsphere storage tank, and the inside of the
cross flow filter is washed by circulation, and further the content within
the microsphere storage tank is transferred into a beaker to collect the
remaining microspheres. The recovery procedure of the remaining
microspheres is repeated again, and the obtained microsphere
suspension (about 3 liters) is centrifuged (2000 rpm, 10 minutes) to
collect microspheres.
(4) The collected microspheres are transferred into a petri dish, and
thereto is added a small amount of water, and the mixture is frozen at

-40°C by a lyophilizer (RLE-100BS; manufactured by Kyowa Shinku
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liters), and the mxture is stirred at 400 rpm
Further, a nitrogen gas is blown into the inside of

t he hol |l ow fi ber nenbrane m)d#Ie at a rate of 15
liters/ m nute. The aqueous po }w nyl al cohol sol ution
in the tank 20 is introduced via a tube punp

( XX80EL0OO; manufactured by MIlipore Corporation) to
a cross flow filter (Prostak; nenbrane pore size: 0.65

- i ? °t<i"éin"%£$t2?’§9a{5ﬁ er 0. S 1oaf C13T R RFHPEF il L5 nours
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??Jr%ﬂl?ltﬁ gérlq{}%d béﬁfa{@% gEs)g{Jd:éggof 0.03 - 0.05 25 MPa

is f I oWérd: aterageapartivie 362 of the lympénhz&cbmlbeosphere powder

emul sify qg devi ce (capac] t% m; Cearmx
@mqags'e by slisperping & siitabls qrrmlmmef thealyephilizecd

Rt Bbfpierinid glinlespilfof {ihdi SR, sprbitan
1369 adifiestePIMbOR 802 AnBhhiARAEALs) NIOEIANAIS Bo., Ltd.),

into a syringe, and 30 injected into the
eand mdasurgddey adasen dﬁffnaictmr paﬂmelecszm aﬁa@mdSMﬂ) 1100,
2 m nutes.

RANUAGEREARY SE P aCPHOTRraom o658 AHMmIcaHlE. it s 4.9 m.
el Si G ORaIdauedid MBS £ILALLM DG ARY GEigMt Sfhe

i nfl ux ra\te|3|n duce

yephilRed-mieRIsphcsé PoMtRIreoStHY astal Wight bR Bolylactic acid
stirrer. The enulsification procedure iS continue

wmd leuprolide acatatate de used,fwasl79 %.ecti on of the

after e FoR nf?«?ﬂ\ BTN POHHEL IS JRE) Rellbr e in
'taﬁ:tg??%]gﬁle ?1“5' rﬂL]y' g t %Vécﬁﬁtl'oﬁ s d&ﬁ’(%’gﬁa] Sslgloﬁtﬁlh&gus sodium

e punp the filtrafe

cuhrl@ﬂuats;cﬂutmnt (Gs 5 heL); raosd thé @M\ixfcui‘é t$ subjevtad itoued) .
Then, a nitrogen gas is blown into the hollow fiber
RERFiSaga o atdl, mmefelrﬁamlaum%w SeparrtcHdif pegcipitates.

53} Sl s SUBLOLALHS (280 FERACRI A8 ah Rl e o6 %
S A g AR 5 ), o
ithednixtuemegsdnaasaredby HPLC apparatus [column packing: Nucleosil
100-5C18 (GL-science); column temperature: 40°C; flow rate: 1.0
ml/minute, wave length for detection: 280 nm], and based on a
calibration curve previously prepared using a solution of leuprolide
acetate in acetate buffer (pH 4.7), the content of leuprolide acetate in
the microsphere particles is calculated. As a result, it was 9.13 %.

In 1,4-dioxane (for high performance liquid chromatography;
manufactured by Katayama Chemical Inc.) (1 ml) containing bromoform
(2.9 mg/ml;, manufactured by Nacalai Tesque Inc.) is dissolved the
microsphere powder (25 mg) to give a test sample solution. This test
sample solution (2 pL) is measured with a gas chromatogram apparatus

(the main body GC-14B, Integrator CR-7A, manufactured by Shimadzu

Corporation) [column packing; Gaschropack 54 (manufactured by GL
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of 250 m /mnute. Wen the volunme of the content

Wi thin the m crosphere storage tank beconmes about 3
liters, purified water (12 liters) is added at a rate
of 250 m/m nute fromthe upp@? part of the tank
while the cross flow filtration is continued. Then, by
continuing the filtration, the volunme of the content
within the m crosphere storage tank is adjusted to

e i
PR CARTTS TRARSHE P e .
AEGERIR TG il R erbeff e A5 TPEIe RAR: Bitrogen

g sydlsine datey 60 nduylainwte; adnd0 WRahe,: t6ekeahtand based on a
wthin the mcrosphere storage tank is transferred
iqadibratipaarerve previpy slytprepared avigh i standanidoseitgioss of

The,.recover r,ocedur.e .of the renainin m cros es
LAY CnlaBR i LS st b BrosBhfiapa N0 Ble/m)

. i : i .
THCROM A ABOR Y (e (ebP SIE 1RANN iS'oA3RMatcth Uhd Bfibn in the
dightesft it weightsgihei@®sphert partitiys esed,nthe comenitiof the
di sh, and _thereto is added a small anmount of water,
dnethylengichlorideiin thegpierospherg pargigles is,eppujateds Asa
( ; f ured by Kyowa Shinku 41 5 10 15 20
éiggggl%&)ﬁs %‘ﬁﬂ‘”ﬁﬁéu at 20C under 0.1 Torr (13.3 Pa)
ftarmipliet han 15 hours to give lyophilized
m crosphere powders. The average particle size of the
| yophi [Tiheedontantdspther mipmegpdrerei stonages tardd ibintroduced into

| sper si a_suitable amoupt of the |yophi]|ized, )
herGoRRdTey GOlkIeR 7 pale 8 Puitens BiaN R U filtrate is flowed

r.0i f j LT
REL PR SRR IO B K 30t R Wophitze
Rasuspheby pawdees dbthin@r in ehe Raihé ehenBéZ 8s IR yL@iple 1
(SALD- 1100, nmanufactured by Shinmadzu Corporation),

Hxgens that shelinjectionpisthe solutionrpbtaisedvior xample 1-(1) is

' ' i he . ,
(Pobite FuEa” B 8 OB e hoses T /10 AR insyfftepthe first
tiﬂfed&ﬂiﬂkﬁ%o@ acid and leuprolide acetate to be
used, was %

The average particle size as measured in the same manner as in
Example 1 was 6.33 nm, and the recover rate was 78.8%. When
calculating the content of leuprolide acetate contained in the
microsphere particles in the same manner as in Example 1, it was
8.87 %. Then, when calculating the content of methylene chloride in
the microsphere particles from the microsphere powder in the same
manner as in Example 1, it was 702 ppm.

Example 3

(1) To leuprolide acetate (manufactured by BACHEM AG; drug
content: 90.4 %) (2.4 g) and polylactic acid (average molecular weight:
17500; manufactured by Boehringer Ingelheim, RESOMER R202H)
(18.0 g) are added methylene chloride (80 ml) and ethanol (20 ml), and

the mixture is completely dissolved. This solution is filtered through a
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The |yophilized m crosphere powder (5 ng) is dissolved
in acetonitrile (1.5 n.). To the solution is added a
0.5 M aqueous sodium chloridggsolution (3.5 nL), and
the m xture is subjected to centrifugation at 2,000
rpmfor 10 mnutes to separate the precipitates. To
the resulting supernatant (200 pL) is added a nobile
phase [26 % (v/v) acetonitrile/0.05 M potassium

&@&?%ﬁg Hx&ng}ang?ﬁrels]lze 87d.22 Pén )&trblf)Sré SGVWP), and
nmeasured by HPLC apparatus [col umm ng Nucl eosi |

k@ﬁpﬁfﬁt&d( fa d syieNscley U siog amotaeyrpeapomter htated fAt@0°C for 3
rate: 1.0 m/mnute, wave |ength for detection: 280, .
murSaﬁ@dbﬂseeep%Ht@t isflrigd aander eafucedopEsASigsIQrernight in a

FESTEO 17 A RSN, SO pRREIE o

apeftllent thldhge 40 rgg,sﬁﬁérthe%ﬁkﬂlﬁ%% thadé ¥ esnple@ly clear

As aresult, it was 9.13 % In 1 di oxane (for hlgh
;sehﬂhonance liquid chromat ography; manufactured by

‘Syﬁ@”ﬁﬁﬁ%ea%%%aw&?%&m&ém g SReicay Shgwn in Fig.
. B L Ay AR B Sn O 0 Bt ! Byl and o

lrﬁ1dTB§§HéﬁéjstM edaﬁ&sh&hhg@if@ﬁéﬁﬁhaﬁ bestiohtdfeorganic
mai n body GC Integrator CR-7A, manufactured by

snivm;;tzluy adwl,lw eftbe(m)lepdmmnmhldch gthe(mmspb@c&s B1e
42

Febar e “TERLE 9P e s iafEeS etk i E ek ik

é@ﬂo@ﬁﬁl't%m{t %&@%&&guae 11t%§QQna[H1Pfa'cﬁ%gﬁ‘ﬁ% Mt&fzefé%gigque, Inc.)

|ow P nmC/mnute; air

KRading anstitesCLOM-005SE larhi atholiow diber membreusd snodule
prepared with a standard sol ution of nethylene

¢NASIAQEP] ﬂatlty@ﬂdM@k)aﬁQObofh@@OnﬁﬁgC%Y% AbYST JmS( %y

Hafltacrire] BENGERKERRENRoBYo Wiyt RATEL e
rfh@félﬁpﬁeei@d&iiht(b ql %Sagéé&.ls %Bﬁlﬁ@ﬁto?'ﬂolﬁln&h ﬁlcohol (Gosenol
net hyl ene chloride in the mcrosphere particles is

Ebetdasapbnifisng degree] 86.5-89%8mokeA%; ppanui@ct@radﬁb;eThe
M%ﬁ%ﬁéeﬁéﬁco Cnepaica) Sadabrg,Con e s Gersh avichis
R M5 T980L 08 { MLt f MRS bl B or 0.2
lyapiDtgsdte, @VWPEXF&}M QhBCmﬁEUUreSs Gireédad 400 £pr. Further,
saarr?letr(r)rgagg ?grasalz bllgwn into the 1n31de of the hollow fiber membrane
module at a rate of 25 liters/minute. The aqueous polyvinyl alcohol
solution in the tank is introduced via a tube pump (XX80ELOOO;
manufactured by Millipore Corporation) to a cross flow filter (Prostak;
membrane pore size: 0.65 um, total membrane area: 0.332 m?;
manufactured by Millipore Corporation) at a rate of 10 liters/minute,
and the filtrate filtered through the cross flow membrane filter under a
pressure of 0.03 - 0.05 MPa is flowed at a rate of 250 ml/minute into
the emulsifying device (capacity: 350 ml; Clearmix CLM-1.5S; rotor: R4;

screen: S 1.5-2.4; manufactured by M Technique, Inc.) via a tube pump
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15 except that the injection of the solution obtained
in Exanple 1-(1) is <carried out 2, 5, 8, 12, 16, 21,
26, 31, 37 and 43 ninutes aft&r the first injection
thereof. The average particle dize as neasured in the
same manner as in Exanple 1 was 6.33 pm and the
recover rate was 78.8% Wen 20 cal cul ating the
content of |euprolide acetate contained in the

IXXRERGLELS, gl @ﬁgh%m CGPERg e " B St
Harlte! fhe shaLc L2 49) bbtafitd @aeaee PLPRIARGA tito a

e mcrospnere e sane ner as In

syaindes ahd injeots iHid txbwnmiﬂs@mrglﬂﬁuae (AR i portlons over 2-
| euprolide acetate (rranuf actured by BACHEM AG, g
chieonds gyewy Zymirpuiesy) éwdewlynfmm m&rr{e@\/@u & 16000

T il Al sion a3t wE b AT HHE B Pl SRR HeDRE by the

'Iﬁﬂm’{' SN CHtPATe0R 1h$ﬁ)d’ﬁéec?ﬁﬁoeﬁﬂéa§‘@mfe%9 dtké} nAbFhsthere

the m xture is conpletely dissolved. This solution is
fatorageethnlh hawihg a st8rér.10The e2fukbfiéatién Iprecediave g a

mh f 0.22 : d
SPRRET AT RIS G FuSaueiaer e BOAbPGH e abohg st ion
Qﬁg CP(E g a{b%rve%l "Rl rﬂﬁﬂl&fﬂ'@eat"t&sg;é ARk | ﬁ eg 10?1d the

er teduce

pr essu ‘e overni esl CC&

dhflexcofstd ﬂlt@@demmt@rtheT@numl 1ﬁ déiné@isléﬂdiipddsbﬁ(iﬂ@ﬁpmg
met hyl ene chl ori de e mxture i s made

dbepudreepyumy asthe sféltnaitte @Etde (\le,nﬂe rthereirapptiont mtoftbne Cross
ti.on of quE) ere as.shown i
cat’i

%wg? %rﬂa [elevairio\il: ht(gﬁg% l&alsr}gﬂyﬂgwn into the hollow
A o liE A ro'@n‘i t@ﬁﬁi@éﬁuf@ frddh tLﬁ'gkat a rate of 25

haVI ng a unction of evaporat organi c solv

hitees ,fmhﬂmm té bemowetheasrganid Bbﬁaenttfhfmmtw mmﬂ@foeﬁ
are ared. That is, to the stainless-steel

H8kr os é«?retfsq @rg?gmtsawent(xﬁ eanpreserk offe the dubg: pwgp at the
lfh{reatg Slggng ggttaftl{eedj atﬁ/d Mm hmn%lﬁeﬁltwte 1)s discharged at a rate

of 250 ml/minute. When the volume of the content within the
microsphere storage tank becomes about 3 liters, purified water (12
liters) is added at a rate of 250 ml/minute from the upper part of the
tank while the cross flow filtration is continued. Then, by continuing
the filtration, the volume of the content within the microsphere storage
tank is adjusted to about 1 liter. The content within the microsphere
storage tank is transferred into a glass beaker, and purified water (1
liter) is further added to the microsphere storage tank, and the inside of
the cross flow filter is washed by circulation, and further the content is
transferred into a beaker to collect the remaining microspheres. The
recovery procedure of the remaining microspheres is repeated again.
(4) The obtained microsphere suspension (about 3 liters) is
transferred into a stainless-steel tray, and the mixture is frozen at
-40°C by a lyophilizer (RLE-100BS; manufactured by Kyowa Shinku
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having a stirrer (CLMO. SSD; and a holl ow fi ber

menbr ane nodul e (NAGASEP flat type M50-600L- 3600;
effective area: 1.8 n2; nmanw&ctured by Nagayanagi

Kogyo Kabushi ki Kai sha) equi pped therein is added a

0.1 % aqueous solution of polyvinyl alcohol (Gosenol

EG 40; saponifying degree; 86.5-89.0 nole %

manuf actured by The N ppon Synthetic Cheni cal

ICulysand deied at 20°¢C yuder OtleToyr (MhidcPal)i for ghaati 4ddigurs to
fi,Itiere d.hrough a filter having a nenbrane pore size

SV lyep 1;5?@ Bg‘r‘:%ﬁ?]%?re@w €Tand the nixture is

stirre t = r j i I ;
nto  AEG AlageOrticl bR as ikl @IBURASaE epibr as in
EHxaanphs ¢ i815.49 jhint, eirsl thevécovethataagueond. Dby viiiygn

al cohol solution in the tank is introduced via a tube

sakglaxixgntho oontentafieHprotide asptaiel gondgined in the
ROk O ek s Sh R bt OBl 1, s
gﬁ)‘.%m{%nu F&Hema%éadn%ki@geﬁ}efﬁéﬁ%ﬁtéf%)etﬁyleﬁef@fn%ride in

i ters/nufe, trate filtered

ttheauidrosbheee pastitleswrormttianeictospleereupaiedenin the same
pressure of 0.03 - 0.05 MPa_is flowed at a rate of 250
MMARNELES iInEsamme lodliWas (PRPRIByi ce (capacity: 350

Ei d gar}m X CLM1.5S; rotor: R4; screen: S 1.5-2.4;
red by M Technique, Inc.) via a tube punp 44

T (XX8F0%Aphi B hiekodpitereypdviiet I30.© & 89 1@iprilide

On the othér ™ hand, the srglﬁijti%n ZZKEH?) f?bﬁgt’ai ned in

tdmtaﬂmg\ﬂ@&j)mig?as 'mit:g[sph&re) s wsgn%h&tb endapidt intjoea ghass vial

. &> ; g ons. >

JERBREILY 5 dPl Ao T et TO Shf A Is g khér glded &
0. 5. .I: i | f -

e L

(2.5 Bl oRueeH i§ previbhelsfikeré@sErotgela fiiter boaphes & membrane

storage tank having a stirrer. The enulsification
marecesiae ©f 0522 qom | orat GAVWRE nifier dightlyestirming, the

ek Gh ELgRT yPi D8R e TR RPOR) e DAt yove
| Sihirit @lo.f BE-404CT e ﬁhEhc%ﬁ@& R0, [V 11"ModqUBCS Py for

st opped by stopping the tube punp at the filtrate
sabeut Miheutse givedybphilized miicrddphereoss f1 ow
filter is continued). Then, a nitrogen gas is bl own
i Bxamgle Shol | ow fi ber menbrane nodul e at room

temperat u . NQUILS. . 1 '
ST S8 AR s B AR M
(Bn % ﬁSfy&&?@tH{y’l@ﬁE's‘érEﬁbﬁe@tty ScRyeser arwdenfdo, t he
tube punp at the )
manufactured by Nikko Chemicals Co., Ltd.), 0.5 % sodium
carboxymethyl cellulose [Kicorate FTS-1, viscosity (neat 1 %]): 30-50
mPa-s, manufactured by Nichirin Chemical Industries, Ltd.], 5 %
aqueous D-mannitol solution (1.5 ml), and the microsphere is dispersed

to give a dosage form.
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10

filtrate side is restarted, and the obtained filtrate
is discharged at a rate of 250 m/mnute. Wen the
vol une of the content within ge m crosphere storage
tank becones about 3 liters, % rified water (12
liters) is added at a rate of 250 m/m nute fromthe
upper part of the 20 tank while the cross flow
filtration is continued. Then, by continuing the

' ' t I f the content within the
ﬁﬁtﬁggbhgpéﬁgﬂﬁﬂﬁggﬁfﬁﬁ k is adjusted to about 1

liter. heVbléddh i o0 :
tank | 2O OLERE R R S s ¢ B sized
wpiparatus for peeparasionuof heicresplestet cari he miadeqrEsible by
storage tank, and the inside of 25 the cross flow ]
ysinge e spaliondiltyr dnring the Brodugidon @i pRigrosplere by in-

ST Mol i B0, SP B R PulIBEES b sbinif Sonpdifsipo the
@R sPH e "WHiER RARISS drf ehfROANgEn BIProblerthd tahSe prevented
obt ai hed m crosphere suspension (about 3 liters) is

tanghsfierosphdnes having s higls guslity imay be, prodiidede Therefore,
] xture is, frozen at 30 -40C by a ] yophilizer
The reSoBRInYRIHUPA PraYIee SR RyRne, SRGhlles neihod for
Is - . 2. f t
AR Shigt P Ecios i Shodichnlce col i iEnicRbeSHAE, atf
ApPEeu N to BeusddZeh@efereasured in the same manner
as in Exanple 1 is 5.49 um and the recover rate was
74.7 % Wen 5 calculating the content of |euprolide
acetate contained in the mcrosphere particles in the
same manner as in Exanple 1, it was 10.05 % Then,
when cal cul ati ng the content of nethylene chloride in
the m crosphere particles fromthe m crosphere powder
in the sane nmanner as in Exanple 1, it was 709 ppm
10 Exanpl e 4 The |yophilized m crosphere powder (30.0
ng as |leuprolide acetate, 298.5 ng as m crosphere) is
wei ghed and put into a glass vial (capacity: 5 m,
manuf actured by West). To the vial is further added a
2 % aqueous sol ution of dextran 40 (manufactured by S
& D Chemcals) 15 (2.5 m), which is previously
filtered through. a filter having a nenbrane pore
size of 0.22 um (Durapore, GWP). After lightly
stirring, the mxture is frozen with a |lyophilizer
(RL-100BS, manufactured by Kyowa Shinku Co.) at -40C,
and then dried at 20C, 0.1 Torr (13.3 Pa) for
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about 18 hours to give Iyophilized m crosphere . 20
Exanple 5 To the Iyophilized m crosphere obtained in
Exanple 3 are added 0.1 % pol yoxyet hyl ene sorbitan
fatty acid ester (Tween 80, nuf actured by Ni kko
Chemcals Co., Ltd.), 0.5 % sodium carboxynet hyl
cellulose [Kicorate FTS-1, viscosity (neat 1 9%: 30-50
25 nPas, manufactured by Nichirin Chem cal Industries,
Ltd.], 5 % aqueous Dnanni(ta]% 1@%' ution (1.5 m), and
the m crosphere is disperse { gi ve a dosage form
46 J: | NDUSTRI AL APPLI CABI LI TY According to the
present invention, a closed and downsi zed apparatus
flor pr dpaterhodnfoofpreparatiph afantansphensdehivs sotprides the
using a cross flow filter during the production of
plewihstedPLy in 5 water drying method, so that the

Tk o’ corBuI &y Bl BRIl pli e pafisHer 85filifon
ROBYSMIRE a ANKHiPhAIQRP A BEchPHtISIetart BlodiiaadayléRardly-

be produced. Therefore, the present invention
waterdmduble patyrrerhyndear erganic selvhnt hfaving arbohiting) point
production_of nedi canent-contai ning mcrosphere, and, ,
1owep phantthad oftwatss inse ark Aghepws Soliytion Ans emsifying

{%&E}&?g{ fc;rnq %P @@%'Ss%}gwpg?‘éfé{ngﬁg] ﬁ{eedicggf.e‘l\‘lm&%ﬂi%%s

oW ng s ying
'ﬁ%}fﬁ@ﬂ%@‘luﬁ@ﬁtiﬁl disperst@ itretie SQu¢bu@Nsolfidhai ni ng a
medi canment, a bi oconpati bl e and 'bi odegr adabl e hardl y-
Wa} er - sol rensfersingréhne abtaizaedoemansionsisitoenminsaspherg storage
boi gé)ng point |ower than that of water into an

us solution in an enulsifying device to forman

G0t o HORALBE By AP e ke LAl

tstardeetdriloéntda cabkaifloedfiktey) si on into a mcrosphere
storage tank; (c) introducing a part of the enul sion

fldohri he raturoépgerliquick passjagianer the:blter to she micsasphere
fsitl)lt'a?gre; tank;

(d-1)-ii) recycling a filtrate filtered from the above cross flow filter as
an aqueous solution for Step (a), repeating Steps (a) to (d-1), and when
the organic solvent having a boiling point lower than that of water is
immiscible with water, then evaporating said organic solvent in the
microsphere storage tank during this circulation process; or

(d-2)-i)  returning a liquid passing over the cross flow filter to the
microsphere storage tank;

(d-2)-ii) discharging a filtrate filtered from the above cross flow filter
without recycling it as the aqueous solution for Step (a), repeating Steps
(a) to (d-2) with using a fresh aqueous solution, and when the organic
solvent having a boiling point lower than that of water is immiscible
with water, then evaporating said organic solvent in the microsphere

storage tank during this circulation process;

(e) collecting microsphere in the microsphere storage tank after
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15 (d-1)-i) returning a liquid passing over the filter
to the mcrosphere storage tank; (d-1)-ii) recycling
afiltrate filtered fron1theé@£ove cross flow filter
as an aqueous solution for p (a), repeating Steps
(a) to (d-1), and when the organic solvent having a
boi ling point |lower than that of water is 20
immscible with water, then evaporating said organic

| v k duri hi
St M).%d’;‘éseé"géﬁ%iﬁpe d-2) 1) returning a i quid
passi ngp@ ﬁlgtﬁégg afz;ceii&nfg et Frw‘}&réﬁ?th@h%dléﬁﬁﬁirﬁ-

storage tan di schargihg a filtrate
icoht#ingng fpoiymicrescibtivn israssof thevidliowierg ogés:wi t hout

recycling it as the aqueous solution fqr Ste &giaé,
r epeat fihg St apsplutign Mpwhich chﬁfréﬁﬁlﬂéleaa?-a pdegradable
R R e S e e R

‘Uréﬁhﬁ&aétﬁﬁreni h%wl APH6ifiieNBoinRi6wer gRANCtHER | of aldtelr))
the m crosphere or age tank during this circul ation

processij) 30 eeﬁ)uspﬁnsﬂonungwl'ncrh adpheompatihlneand
e P
ORISR e Bl e)tom&fb%alm A1 1RA} ¥iRacolafld an TS

ones:

bhegrapan lesagpehded egthd a’@bﬁltn’ig polymer solut1on

hardl y-wat er - sol ubl e pol ynmer and a nedi canent are
di ssol \mex)i in aadlsp@rg:@m m whliicke at biegormpatiblsoand Miodegradable

o By RE B DRyt bR pi i G rRRRRE S8R e having a
hrﬁﬁﬂhg ? Foﬁ@f vhhe tPi%kWaﬂe? ghasH ‘éﬁﬁebﬁs%lutmn of

organ sol vent "having a boilinhg point 1ower than

trhadicaimevet & dispetsed 1A thediesaiting polymes seitidnj n t he
resul ting polyner solutjon; (iii) a djispersion in
whi ch vgu oc&ng wpeasswnammbn@la Seeaefabl 0@0mpat1ble and

Eh aﬁg@\%&ﬁr SO| - %oléloqﬁ% e ﬁﬂgfng%lo 1s®§1v%?h n an organic

tibﬂ'er?cf h ‘n? a b’iﬁﬂng AR ERVEr BPAnthap o@ﬁnat@?%ﬁ@@%lutlon of
is dispersed in the resultlng pol ymer sol ution; 15

(uhw:) ot;hedlmpeomuanbln arid biodegradablg haodbfawab'tlesamle

pGTEs 3 T SAis SREATC SelerirS FSBPFEIDURS Fegplting

g?%lgfnégoégggtlblﬁf I'ééfd; ﬁgrr;cg&eg:ﬁglggﬁr a%ﬂgrﬁ i$ Yisdd1Péd OF sudpended
hﬁrﬂie)/di@k%c@ @olin@r solution.

3. The method according to claim 1 or 2, wherein the emulsification
of Step (a) is carried out continuously, and the resulting emulsion is
transferred continuously into the microsphere storage tank.

4. The method according to claim 1 or 2, wherein the emulsification
of Step (a) is carried out by batch-treatment, and the resulting emulsion
in each batch is transferred individually into the microsphere storage
tank.

S. The method according to any one of claims 1 - 4, wherein the

organic solvent having a boiling point lower than that of water is
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polymer in the same organic solvent is dispersed in
the resulting 20 pol yner solution, and further a

medi cament i s dissolved or suspended in the dispersed
pol ymer solution. 3. The net according to claim1
or 2, wherein the emulsification of Step (a) is
carried out continuously, and the resulting emnul sion
is transferred continuously into the m crosphere
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10. The method according to claim 8, wherein the medicament-
containing polymer solution is one in which a medicament is suspended
and a biocompatible and biodegradable hardly-water-soluble polymer is
dissolved in a water-miscible organic solvent having a boiling point
lower than that of water, and the aqueous solution is a uniform
aqueous solution containing a solvent being immiscible with said water-
miscible organic solvent but being miscible with water.

11, The method according to claim 1 or 2, wherein during Step (d-1)
or Step (d-2), the filtration speed through the cross flow filter and the

influx speed of the emulsion from the emulsifying device into the
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and a bi oconpati bl e and bi odegradabl e

har dl y-wat er-sol ubl e polyner is dissolved in a
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16. The method according to any one of claims 1 to 15, wherein the
emulsification in Step (a) is carried out using the aqueous solution in a
volume of 1 to 1000 times of that of the medicament-containing polymer
solution.

17. The method according to claim 1, wherein Step (d-1) is employed.
18. The method according to claim 1, wherein Step (d-2) is employed.
19. The method according to any one of claims 1 to 18, wherein the
biocompatible and biodegradable hardly-water-soluble polymer is a
polyester of hydroxyfatty acid.

20. The method according to any one of claims 1 to 19, wherein the
microspheres are collected by dead-end filtration, cross flow filtration or
centrifugation, or a combination of these methods.

21. The method according to claim 17, wherein the medicament is
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solution. 17. The nmethod according to claim1, wherein
Step (d-1) is enployed. 18. The nethod according to
claim1, wherein Step (d-2) is, enployed. 19. The
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(ii) the emulsifying device and the microsphere storage tank
are connected in such a manner that an emulsion obtained in the
emulsifying device can be transferred into the microsphere storage tank
having a function of evaporation of organic solvent;

(iii) the microsphere storage tank, the cross flow filter and
the emulsifying device are connected in such émanner that a part of
the emulsion contained in the microsphere storage tank is introduced
into the cross flow filter, and a liquid passing over the cross flow filter is
returned to the microsphere storage tank while a filtrate filtered

through the cross flow filter is introduced into the emulsifying device as

an aqueous solution.
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25 the emul sifying device are connected in such a
manner that a part of the enulsion contained in the
m crosphere storage tank is i éroduced into the cross
flowfilter, and a liquid pasg'ng over the cross flow
filter is returned to the mcrosphere storage tank
while a filtrate filtered through the cross flow
filter is introduced into the emul sifying device as
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tank;

(iii) the microsphere storage tank, the cross flow filter and
the emulsifying device are connected in such a manner that a part of
the emulsion contained in the microsphere storage tank is introduced
into the cross flow filter, and a liquid passing over the cross flow filter is
returned to the microsphere storage tank while a filtrate filtered
through the cross flow filter is introduced into the emulsifying device as
an aqueous solution.

27. An apparatus for preparation of microspheres from a
medicament-containing polymer solution containing a medicament, a
biocompatible and biodegradable hardly-water-soluble polymer and an
organic solvent having a boiling point lower than that of water, and an
aqueous solution in a closed system, wherein an emulsifying device, a

microsphere storage tank and a cross flow filter are set up in the
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through the cross flow filter is introduced into the

emul si fying device as an aqueous solution. 27. An

apparatus for preparation of gécrospheres froma

medi canment - cont ai ni ng pol ynerYsol uti on containing a

medi canent, a bioconpatible and bi odegradabl e

har dl y-wat er - sol ubl e pol yner and an organic sol vent

having a boiling point [ower than that of water, and

3%5 aqfeous solution in a closed system wherein an
¥l dvice, a m crosphere storage tank and a

Cross f owf i e : ;
30 1 of i ng e & ST fore By anichCy reeich et Epnigining
Wmnmﬂuuontmdl Bngaqpedyssplistidn tcannbe mdtrad vagdeirite the
solution can be introduced into the enulsifying
eaypisitying devioge enul si fying device and the

m cr ospher e

manner I{‘()llkl]’hat glagg?ﬁgl‘lﬁsﬁ%%%&%g ne%g{ﬁﬁ%hrglélje&ﬁ% %t%gage tank
GR¥i QR rierfed & IsLRMSA ehaRHet Rhat taheeﬂi'ﬂu%lgﬁpé'@feﬁné& Ghade

tank having a function of evaporation of organic
eohuhsifying idievicet ¢en fnectragsfered shtr Hye miznasphnerda swrage tank
cross flow filter are connected in such a manner that
heyiagd Bingtiathaf §VARATAHOR Qe OTERBICIYNERE st orage

tank 1 g4 g\gt oy %Qrb%fée%c{‘%&&%%ﬁ%ﬁk@%é 'thEeJros W filter are

liquid si ng over I's re urne

tc@ntrﬁ%téﬂ 3] @&@hea enafiher aH8t thalenisien 2ohithired i the
filtered through the cross flow filter is discharged

anicgpephere storagppankt ltsgntlzcmuqﬁdelratppfakmmm%@wfdtm and a
Yy e T she reshfloih GhisE e refuriRiEEd Bk rgrgsphere
fd‘ﬂgﬁ%éeeoféigz vﬁl:]iﬁaog "FRa@8 £ ér@daﬂﬁe{lkﬁ"‘ﬂfé fssmrfﬁf@r is

appar at US or preparfation o

disclosider eatdidewf 2he m@shaanast - cont ai ni ng pol yner
sol ution containing a nedi cament, a_ bi oconpatible and

% degTaaaPRaraiiil gcauting $oiclaie 270 Whereinfhedunction for

evaporation of organic solvent of the microsphere storage tank is a
function of evaporation with a hollow fiber membrane module.

29. An apparatus for preparation of microspheres from a
medicament-containing polymer solution containing a medicament, a
biocompatible and biodegradable hardly-water-soluble polymer and an
organic solvent having a boiling point lower than that of water, and an
aqueous solution in a closed system, wherein an emulsifying device, a
microsphere storage tank and a cross flow filter are set up in the
following manner:

(i) it has a structure by which a medicament-containing
polymer solution and an aqueous solution can be introduced into the
emulsifying device;

(ii) the emulsifying device and the microsphere storage tank
are connected in such a manner that an emulsion obtained in the

emulsifying device can be transferred into the microsphere storage



(e

T

10

15

organi c solvent having a boiling point |ower than that
of water, and an aqueous solution in a closed system
wherein an emul sifying device, a mcrosphere storage
tank and a cross flow filter e set up in the
following manner: (i) it has a structure by which a
medi canent - contai ning pol yner solution and an aqueous
sol ution can be introduced into the enulsifying
device; (ii) the enulsifying device and the
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microsphere storage tank, and wherein the pore size of the membrane

filter of the cross flow filter is in the range of 0.01 to 10 pm.



