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12 MAR 101 *166166* DESCRI PTION METHOD FOR

PREPARATI ON OF M CROSPHERE AND APPARATUS THEREFOR 12 MAR 200

11221222t reerr reerr reerr rreer ot il

TECHNI CAL FI ELD *cooooz* The present invention

relates to an efficient methdd for - preparati w

m crosphere by a circul ati on process, and an lmwﬂmm ““““I
for preparation of mcrosphere to be used in thiSesies*
method. In the nethod OEIGRIPFIEFEnt i nventi on,

m crosphere may efficiently be prepared by the

circul ation process conprising a conbination of an
emul sifying device, a__m cros;lghere storqaéé tank and a

cross fl THEL Fb@A WpdF QR MI RS ERE
preparation of m Ml medi ,
vari ous nethods hmﬁyﬁm%ﬁgm le, in-
dryi ng net hod, a phase-separation nethod, a spr a%\mm@\““\“m\\“\““‘\\“\
drying method, a solvent-diffusion nethod, etc.,

g, F¥Eﬂ!§t er drying nethods, various nethods *G00002*
are known, tor exanple, nethods using O Wenulsion
(e. 9. ThplestrtGhiontiOAGeRtés bo atPeffidie32AREhoRTBES
1-8), SIOW enmulsion (e.g., JP-A-8-151321, pages
prepaba tioVoDiticeosibsérenby @. greuldBonfpifock450460d pagpparatus
1-11, JP-A-9-221417, pages 1-11) or 0/01W enul sion
foe pgepakRiok 6f Blitfeshharagedelusyd iFuhishercthad. alméhhedethod
for renoving an organic solvent fromthese emul sions,
of thetpregeny imvintean, mezepphare sruvhelickadly keadwespared by the

t.he nmet hods for evaporation of .organic solvent. from .
GrRHIHIER, PTOcREs SRR combinationf amepulsilyimgsewgee, a

net hod. i s generally, prepared addi ng an oil phase
PerosphereFaTare srbk A 8 nsadbebienhace, by P ch
whol e anount of enulsion as required is prepared at
one tinme (e.qg., | 2 MAR 2017

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.,
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2 JP-A-4-46115, pages 1-6, JP-A-6-145046, pages 1-11).

By the way, various enulsifying devices being required 12 Map 2087
for the preparation of m crosphere by in-water drying

nmet hod have been known, for exanple, one being

equi pped within a batch tank Xor batch-treatnent, one

bei ng equi pped outside of an batch tank and being
suitable for continuous treatnment, etc. (e.qg.,

Jheved 6FEND, pagdshesd,cH-AF6dLE3046, Rdges 1-11).

Stirring/ M xing, published in 1990, Mki Shoten, page

187- 18y the @yt Neriousrerribsiong deyicespptingrggukied fordghe
emul sifying/ . dispersion, published in 1987, Science
rsPaRitiere of nESEeskiRgrelny in-gwter diggusmethod Amnvephegsy known,
472-474, the gecr ocapsul e

f_@ﬁﬁ?‘%?gﬂf!p?/n? s H?hRﬁ%tﬁ ?3%353@ %@%?ﬁ%@aﬁchﬂ&amm,
s Bt PR i fsiae PCaf B 8 BHE ittt sc
AR KRR 888’%‘3@.1&; D8I BpARA A B ASRRIRry, 24,

Yy rmng an enul S1 0 continuous enmu Icatio

Sgt?rfghg /MEng; Budnineq inPrss0 MakbSRodH o348 1820651).

)>' HoweVer, these methods for preparation of

m cr ohreheér,Havdanabebk €6 apphahgiskillé of etf@sifying/ -
| arge-scal e production of m crosphere, a |large anount
dispersibisj pabhEkbed dn U &4 [§eeh el Foounmhvaj EebonyiyndSj h987,
one scoop and then the equipnent for evaporation of
raggant 404413y amages iR -4 741, $he pricreeapsyedechuqurentiliang
a nethod for nenbrane filtration, there are a dead-
capHlsion dyin-yirtendrangqecthadis diclgredsang duppiskhiterature,
tFllpUi d is treated b)é a nenbrane, and a.cross flow .
| QAR SARAENS, DY FoPRERTS PR i QG Phvladicamixgrisy it also

ngle to fluid_penetrating throu menbr ane and
FR2o850° Rutre e ERA Kby AR BRrfle o BN E0RS (o1
PoIgHERoy riliRE TRSAHUSOh Lueyy gt HEEINTaRon (e,
JP—LAT—BaEEB%(D,S?égB 1abUSH 8048108l gagesal e2f.r eat nent

because a filter thereof is hardly clogged, and
hence ,HoweWas thesnmuthbdzddr iphe patagiornt ofatiomspheys theive
I‘sﬂ}@%ﬂ@ng? glitlrjkrstsg)eﬁr tl'?ﬁalggg—xs% e! S?ocllql?gt?or? ?)?r;nilé?gs\,l\ghere, a large
amount of emulsion should be subjected to in-water 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



1 2 MAR 2007 3 filtration is utilized in the

col l ection and washi ng of mcrosphere prepared by 12 MAR 2007
in-water drying nethod (e.g., USP 6294204, pages 6-8,

WD 96/ 35414, pages 11, 12). Moreover, an apparatus

has been proposed where the cébntinuous phase of

m cr osphere suspensi on obtai ned by the production of

m crosphere is replaced by water and a vehicle for

fdtnagicioisnutibizéedin blie cbilectionizord eshing bSmi6AG8GEe

pages 1-10). DI SCLOSURE OF | NVENTI ON An obj ect of the
mepseed byrinewatermdiving angihwd (feg.a Ut hBG4L26¢, pages 6-8, WO

g$or eﬁ ation of mcrosphere having a high quality by
i3t rrR8ASNL, kBkhod, which is characterized by
preparing m crosphere b n iterative rocess .

Wher oBJOTHoOVERER ARRETRERS BRe REER PEIPOSCINY BF b PoPanfiguous

o o EBel! Ry RbEbhRR aBlRR A Bydihna BT of ne
SREREPROR, | bafeodtf BV ARt R b RHAE Biulaion by

fﬁf}x&tfoqﬁ‘?gt,%}smmbb@m,m eenesi@r.t inventors have
found that by repeating the small- scal e preparation

of m crosphere, and using a process of accumnul ati ng

m cr osphere thus obtained, an apparatus for

IS0 8URD GF INVENEQMNere my be downsi zed and

m crosphere of high quality can be obtained, and

f ur t hé'n phisctid\ibefpreaent iratendiqy diecpirande eainetladd for
m crosphere nay be freely controlled, and finall

RISOATHeQR AcRishpPPRersdnaTiagy Bighauality bytinowaterhagying

R R B oSl o SRk o erate
circulation.steps: (a sifying. .a . .

e ner el s Mk P o mivearRhege &

dBREHH Si2EB Nhnd dhl aeptg@m@&beirﬁg 8nthOLeRILRPaPh RS is easily

[
hardl y-wat er-sol ubl'e polymer and an organi c sol vent
duevEH th Bedér RUpRSienlt thewdhthhiffatibatofWactéeibeind fhe

an aqueous solution in an enul sifying device to form
diffusion of organic solvent into the atmosphere which causes an
environmental problem.

The present inventors have found that by repeating the small-
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:
(a) 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



1 2 MAR 2nD? 4 enul sion wherein said

medi canent - cont ai ni ng pol ynmer solution is dispersed 12 MAR 2007

in the aqueous solution; (b) transferring the obtained

emul sion into a mcrosphere storage tank; (c)

i ntroducing a part of the emfl sion fromthe

m crosphere storage tank to a cross flow filter; (d-

1)-i) returning a |liquid passing over the cross flow

eémuiseon twhéereen said noshbamenstcmdgmingpolyfer Splutipn is

recycling a filtrate filtered fromthe above cross

dispersed inethe agueptisigobiign;sol ution for Step (a),

repeati ng Steps (a) to, (d- 1), and when .  an organic

sol U8ht havitFRPHeHonE .tha obgained emavsioRAnte Ramiefosphere

vvater IS, immscible wwth water, then evaporating off
O%%h’ll c solvent within the m crosphere storage

ﬁ&”ﬁ ching. PhSEEAEH (L oR cRE YRAMICh i e Thidbgphere
sfé etariﬂ&{ﬁso?ﬁﬁé?lo%ﬁ%;t e tank; (d-2)-ii)

arging a trate ‘tered fromthe above cross

f1 owd- f)-1)t ereMidiAfta FEEMCHAEANLIoVRS tRB @8§§‘ﬂ6§v filter to the
solution for Step (a), repeating Steps (a) to (d-2)

midrbsphérgstwrageshnRoueous sol ution, and when the

organi ¢ sol vent having a boiling poi nt | ower than that

of Wt Bfiij s recynlirega filerave fitteved érom tthe mlowapooas iflog filter

of f said organic solvent within the m crosphere

ast an agleorisikcalutipRdor Mtep dak capeatiog Sieps éautoe(d-p)and when

collecting mcr osphere in the megr osphere storage tank

a&ﬁ %garst:é& ‘(edltll}a\apg(ad oNingsPRIRIPWEE dhantbat ¢t hwgat@zs is
hod 8 ﬂe grlesent |nvent|§ (il nce onl c}/l hi

1’5&8&%‘ SBIhVRIeT %‘PFV%P%’Pﬁti% ol 5aid OEgaRlF ¥ 8%’%t within

L.ow: 0 r
t%ﬁ%%%ﬁ%éﬁ b SO T By B B PRI P R i) Br
m cr@sphgr e rsh fiAEe o Rgkid ﬁé(&ﬁngfov‘éi“ fhe 'E%§é ﬁlb@vaﬁlt@f‘ to the

step is repeated, the'increase’in the emulsion vol une
mrtrbbphms:émagelt@nﬁ,t orage tank can

(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



be restrained, and further, the enulsification step is

carried out in a 2 MAR 2007 5 small scale so that the 12 MAR 2007

emul sification is nore unifornmy achieved with ease,

and m crosphere of high quality can be prepared.
According to the invention i® another aspect, there is
provided a nethod for preparation of mcro sphere,

whi ch conprises the following steps: (a) enulsifying
snak dceknsmthabthaemulgificatipmels mote tinofor mdy rachiienasgwath
medi canent, a bi oconpati bl e and bi odegradabl e hardl y-
qmﬁeanédnmépbgwﬁ’énﬁl%hunhWat:@n-bermmzarbde organi ¢
solvent having a_ boiling point |ower than that of

wat er A55e5dg tytheoiyesnsion inanptheiasraal thergiiggrovided a

devi to f | si on erein said nedi capent- .
TBEHI ey e P I PBRNFE Y isBr AT ives ABE Tollowing
S%%$OUS solution; (b) transferring the obtained
enul’'sion into a mcrosphere storage tank; (c)

(%Ft r Oducéﬂgllﬁgﬁggta H{edigegm%%-'c%h‘%&irﬁﬁg rBJl%C{.SOlutiqn

cr ospher age ta into a crosS flowtilter;

dofrtddmihg o flediddmend 4 bidddhmpasbld8n@bdéHadets hardly-
flowfilter to the mcrosphere storage tank;

waket)sdlubler pelyatémanad of whteradrenfis¢ibby echdio solvetahorag a
cross flow filter as an aqueous solution for Step

Haabing memettdwer $taapshdadf watdrdinty amagqueeusgohaiomgn an
said water-imscible organic solvent in the

e alsilypng devicst torfage aammylpiongvherein spist medicamente)
coll ecting mcrospheres in the m.crosphere storage
ORRIPRHOLYBEE §0?1at-1011)ls ﬂéSRf‘d%iT i dhe aeesn ﬁr@}ugm; he

j pvention i n.anot her ect, there is provided an

(Bpar at (EaRSIETERG T oPReT e lsiup e igrosphere storage
tgp%% canent-containing polyner solution containing a

nedf canment, a bi oconpati bl e and bi odegr adabl e

Bar dly- valtesgahg paPObY RS eRsidR REARME nfietdPHere
storage tank into a cross flow filter;

(d-1)-i) returning a liquid passing over the cross flow filter to the
microsphere storage tank;

(d-1)-11) recycling a filtrate filtered from the above cross flow filter as an
aqueous solution for Step (a), repeating Steps (a) to (d-1), and
evaporating said water-imiscible organic solvent in the microsphere
storage tank during this process; and

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

According to the invention in another aspect, there is provided an
apparatus for preparation of microsphere 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



having a boiling point |ower than that of water, and
an aqueous solution in a closed system wherein an
enmul si fying device, a mcrosphere storage 1 2 MAR 2007
6 tank and a cross flow filter are set up in the
following manner: (i) it has@ structure by which a
medi canent - contai ning pol yner solution and an aqueous
sol ution can be introduced into the enulsifying

tdeki ard a( ¢rosstilnov fibtelr siré yseh gipday the falndvinigemanner:

m crosphere storage tank are connected in such a

manner(l)t hat lahasustsleiishprwlbghisnmaticament sonaryng

Vi ce n . be tr nsferredlntothem rosphere stora
H Hrer ‘R‘H@néiq ABtIBH BES %Q)é‘ﬁl&na?%% ot W‘{}é@ﬁdtcmtog‘%e
sol§;$t gPII _the m crosphere storage tank, the cross
yihg d the enulsifying device are connected

in Suﬁﬁ)e o I”ﬁﬂ? 1%1{&21& g%ﬁermeoe{nci Bfe nfi ({)(SQ'[BI'?&G: storage tank

conta e Sstorage

ARt RAHCRE iR is@icht & ?n&ﬁﬁ&s tliiétoé(‘h fehllu%‘ion 3btaidel ﬂuﬂl'i%

passing over the cross flowfilter is returned to

dthGIHERNE devidedd a0 Bettaisfefid Birofthiet thadresphbfe Eﬁﬂ'aﬁe tank
through the cross flowfilter is introduced into t

lemihgidf fumgiale vt eeaperazion afjogputc solwenitpn. Accor di ng

to the invention in another aspect there is provided

an appar at gbefmicrpsebercastiorage tamk cthes prossdldw d'ﬂt@r and the
medi canment - cont ai ni ng pol yner solution containin
qmulsefyn@&tdevarebar@c@wqt@d angrhva saegpan dpaea par of the

har -wat er - sol ubl.e mer and an organic solv
f' 505’6?meﬁ]gmpgi‘en IF%%ahetrﬁ Aoragg: ¢ gaark ‘é?f%ﬂi into
ution n a, cl osed SY

t&m 185 oitRy it 487 alighfy BefiBR. o oPEats IR e
r%%?ﬁ:?e& h@\f\hé hitfos i esﬁgré% ;%11& &ifeCh lFoMe RO rITRPOS q:hrough

as a stru

tiRAiroa8eRiw GRel 3¢ ﬁhﬁ%@du@@di YARS tISO ISy id0d &Ac@adeals
solution can be introduced into the enulsifying

gtpwoass sdluitjort. he emul si fying device and the
m crosphere storage tank

According to the invention in another aspect there is provided an
apparatus for preparation of microsphere 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:

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

(11) 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;

(111) the microsphere storage tank, the cross flow filter and the

12 MAR 2007



are connected in such a manner that an enul sion

obtained in the enulsifying device can be transferred 12 MAR 2087

into the mcrosphere storage tank; (iii) the

m crosphere storage tank, the cross flow filter and

the 1 2 M 20 7 emnulsifyind device are connected in

such a manner that a part of the enulsion contained

in the mcrosphere storage tank is introduced into

enmelsifyiisg devme driel deemecaed ia siichua dnsuaser tiga toa grart béthe

cross flow filter is returned to the m crosphere

esnolsage coatdingdi inethe mictasphere isteragedankr isugitrodured into

cross flow filter is introduced into the enulsifying,

thearess flovafiltenpnrd adigyidupasing Avesthe sgoss flowefilter is

~inventjon_in another aspect there is prgi\{i de En
&t

rEHAeS (R thO PUSFRTHEISIEi SArase Ay }5@% tFF‘B%ﬁ ered through
e ESTERY AL R Bufdanten LR AR SRR B9 o
ﬁlqgg{e%@é-g@gﬁqusol ubl e pol yner and an organi c sol vent

ol

ving a I ng point |ower than that of water, and

an aqueedsd ﬂﬂi}%‘in\}eﬁtﬁ)rpirpﬁﬁgtk%fséﬁgct“ﬁ'ﬁ@f@isr‘p?d\lided an
ermul sifying device, a mcrosphere storage tank and a

azﬁ_p@&_auﬁé QY prdpehatioheofS@icrépphbré en ol inedidgnsBneehtaining

i) it has a structure by which a

podvinea rseht tico rioaitaining apoledicarment,d bisccanpatibleagnéous

sol ution can be introduced into the enulsifying

hied¢gradaplé hardly-waters polyibie poduner aandan leeganic solvent

m ¢rosphere storage tank are connected in such a )

heyimng 2 boiingprisklewen thamthah el water, rnd amagiegusgolution

evi e aan be transferred into.the m crosphere sbora
OSﬁ

.d
P hkOSAGIITE R FREE AN BRRIRE S o B gatpaere Storage
ARG & LobbnddRidh GLOSRORR S AL AR BRKaANGLNE

Cross ow er are conne In Suc manner  t hat

the emyl si o RYLALRENR lByh%vhiHiu%{ ﬁ%&?@éﬁeﬁ%%%@&ining
tank i'S introduced into the cross flow filter, and a

gdolgittied spAsEOAARYEA ddifedisOsSutiopvedn bedihtfcdu®idUiitedhe
to the mcrosphere storage tank while a filtrate
einhitséfyerdg dbvimegh the cross flow filter is

(1) 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;

(111) 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
discharged outside of the apparatus.

According to the invention in another aspect there is provided An

apparatus for preparation of microsphere from a medicament-containing

polymer solution containing a medicament, a biocompatible and



di scharged outsi de of the apparatus. According to the

i nvention in another aspect there is provided An 12 MAR om7
apparatus for preparation of mcrosphere froma

medi canment - contai ning polyner solution containing a

medi canent, a bioconpatible &d 1 2 MAR ?I ML7 8

bi odegr adabl e hardl y-wat er-sol ubl e pol yner and an

organi c solvent having a boiling point |ower than
hibdegreidalbdt dvardhnd ader-aghdde podyhnet iamal an mrganicosddent
system wherein an enul sifying device, a m crosphere
having geboilizmgkpeind lawer dean fthaivof water, and aseaqugoussolution
the followi ng manner; (i) it_has a structure by which

ig aelpsed rystcme MharaIthgn §IBISHBANE sleyiqer @ Byerosphere storage

aqueous sol utipn n _be introduced i.nto the

(G 19 1 TSI PIE BLLE TS SehatPeify 35 9Ny PdemRBEeEnd

t he rriﬁrosprfée g, St otrnalg{e rtal?kwalr connect ed in such .a
mannelI t hat “an-efu? Sron obtained \ich e @ E sqofliﬁ?lﬁ’dng
;Qﬁ%{?%? s%wsigﬁ é{&aﬁfﬁdcﬁ%ﬁ Q018 t{BE AT PedHp ef HtBYfe
tank; (1i1) the mcroSphere storage tank and the cross
drhQWifyiing evRle® connected in such a nmanner that the

ermul sion contained in the mcrosphere storage tank is

i ntrogiiced ithé@rﬁlhﬁ;i@i@%&efric@mﬁd the inicadspleerel dtarage tank
passi ng over the cross flowfilter is returned to the
arecrorsaoeec in Stehag endandr thtl 2n enfulsiorabbtdinketianetthe
through the cross flow filter is discharged outside
eshulshiying devmewsan be iramsfepiolzintg tBRIrBRrDEBIRIPFIADREORanK;
DRAWNGS Fig, 1 shows a |ayout of an apparatus for

pr odudtii) on ghe RicEpeRpeer Horage fank aawf exnps flow filter are

solution.is recycled. Fig. shows .a | ayout of . a
LR PR e e B TS BRI B Ahin
@%gﬁe%’éé&ag@ thik 19 infr8GYEEGdnto ERELLDGTASY ffer, 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.



(1) An emul sifying device (2) A mcrosphere storage
tank (3) Across flowfilter (4) A storage tank for 12 MAR 2007
medi canment - cont ai ni ng polynmer solution (5) A storage
tank for an aqueous solution 1 2 MAR 2007 10 BEST
MODE FOR CARRYI NG OUT THE | NNENTI ON Each step of the
nmet hod of the present invention is illustrated in
nore detail bel ow. The nedi cament-contai ni ng pol ymer
solution for Step (a) containing a nmedicanment, a
bi oconpati bl e and bi odegradabl e hardl y- wat er-sol ubl e
pol yner, and an organi c solvent having a boiling point
wat er i ncludes, for exanple, the

| ower than that of

BRIERMEICHRAREION;QF PRAWINGS (0) wherein a

biocggpat'ble andlbiodegfadable arg%y-ma er-sol ubl e

pol ymer8ah Pl iailtyahet 3R ERRATEHIN & PHPUHCtOR Phani ¢
' iLj [ : hat of

rﬁg‘%"égghﬁﬂ’bﬁ%@% %%néégﬁmﬁgﬁ guéﬁ%\gelr%%ﬁ]%ﬁ{‘oconpat i ble

and hedeuiRAAD I -Hqﬁgj- I '

dissoﬁ?gdgg% an %?%gﬁ?gby%ol ﬁ?éﬁﬁsﬁﬁgpgﬂg%ﬁﬁﬁhgﬁ

1BRirBEpheve whéin tdiphqatouaelutidiés Aot FBEGadENt S

suspended in the obtained solution; (iii) "A dispersion

EXPOANATEON OFaSWMBOLRBati ble and 1 2 MAR 2007 11

bi odegr adabl e hardl y-wat er - sol ubl e pol yner is

di ssol(¥pd i ArapmulgHying dewdteent havi ng a boiling

point [ower than that of water, and an aqueous

sol uti(8h of Aanneesphirsatstorags togde sed in t he obt ai ned

solutign; (iv) A qﬁspgfsion (0/0) wherein one of

bi ocorpht i bFECERTS L9 HEGr adabl e har dl y- wat er - sol ubl e

pol y”‘?ﬁf‘ 'S Adlsg'osfg!g(\e/ %gnkr}og I;]ne(:)éigglqu{e(%rc—containing polymer
solution

(5) A storage tank for an aqueous solution



sol vent having a boiling point |ower than that of 12 MAR 2007

water, and in the obtained polyner solution is

di spersed a solution of the other bioconpatible and
bi odegr adabl e hardl y-wat er-sql ubl e pol yner in the
same organi c solvent, and a di cament i s dissolved or
suspended in the dispersed polyner solution I n case

a solut Qn of the above (i epared by
E ﬁé&& %ﬁg T &gﬁ
%?§EF| I%% ent ?he HFZE&iB 5§T%on f thel.ogl.In ?nin .
b dry T FIGEP e e hoR s enE Gr et ey Wptyhted in

r he ki nds or nol ecul ar wei ght of said
I%%?gd%@g FVS is usually in the range of 1 to 80 %

by wei &{%Séﬁfeﬂ?lébntéﬁl %%ep(g?e T uagntfgr @Qe}%’ Q)V

wei ght . IS pre |ssolve

mﬁ@m rhddidAmRiRUAtbieEoMphtifle %d"/bmae\g%&&%letwarmy-

the wei ght of the polyner and in order to inprove

wherrsslubdpolymentand annorgagiiospivene havitg aSbditihg point

preferable to dissolve a nedicanent in an anount of 1

lowezGh¥n thatwdivgteriinchute sp doy aramepid , uhiedfolliowing ones:

organic solvent. In case that the solubility of a

rredl cdilent i/ sahtion Q) wheseireatbiogempetible had bipdegradable
canment and the pol yner are djssolved in_a sol vent.

1%@/ v aisrvinluRleBelyméhand asmq%%meaﬁ@r@ msﬁv%m an

is eva at t ent ive S Iutlon
e SPEE v PoiiRe o TS At obateR

oﬁ?fiIl SZI golAg §8EH on éfsof t her Ewssol ved X
subjeg? organPc %&%n & ggngﬁi ‘ﬁﬁPBaQEF%%ﬂ?
SR RS BBy ke

Olve SURRGRHE ABoRiNE Pt R er thath B VIBEa&R! dhidon in
an organic solvent, it 1 2 MAR 2007 12 is preferable

mdmeapenmS bespﬁddmmfemheldbtameahmlmhoﬁ 0.1 to 40 %
ht to the weight of the polynmer in the sane

poI yme(ﬂ g)sol LA idagpansiam (Wd ) anhereinlavleiocompatille and

solution (0) of the above (i), and in order to

i mprove the medi canent cont ent in mcrosphere, it is

nore preferable to



suspend the nedicanment in an anount of 1 to 30 % by

wei ght in the polynmer solution in an organic solvent. 12 MAR 2007

When the nedi canent is suspended in the polyner

solution in an organic solvent, then it is sufficient

for the nmedi canent to be insbluble in said organic

sol vent. The nedi canent may be suspended in the

pol ymer solution in an organic solvent by a

hoodegradabte hardlyawa tdresqluble polyaner ist dissolvedf ier ablozganic

to emulsify the resulting suspension into an agueous

sobrant kavingreeipding poindflower thantbait ediwater, and an aqueous
ended in the polynmer solution in_an organic

S;tf)‘ﬁg@ﬂtqf aFedicameif ehdisneEaee dmdhe obs SRIYEPT; n

rodi cditbnt - AagaprevopublhObebe R G Ot b asaible gnd
b by Bt SOl BRUBE P RS ROt dlanic
ol PAARLE Bojlirf Polrt G REFHARE BE o e, 20 % shEC
JIBh T BORAGY yolh@ioltrhfs Ai3pEEsf a Soluttén to? the/othOPO of

the average particle size of mcrosphere to be
Hbestpadibld Bedpbiodeptadible hatlymeaiteasBhiblepdigmer in the
suspended in the polynmer solution in an organic
saohe engamigysdiecrta amnideal medichynentcsrdiestwlved air suspended in the
(gulverization met hod such as by mlling nethod,

spetsedl polymesrsakatinng, spray-drying method, etc. In

the m_|1ing nethod, the nedi canent nmay physicall )E be

pul velnZ@genad acepiiéion GNA1 the arave@ris rigpaTed by

' hapmer m |, L-m. 11, vibrator

et-ml| t bal
diSsoving  mpdikamant i a peliBer spRaion gy o preanigselvent, the

w . . .
Sskosibip LA BB WERMALTE R n {050 qraapye
SRS MY 0P R coPdRGSHY THRDLEOLY Billec R Gl dbhabl 88id
by nmeans”of “regul ating the pH, changing the

AyRREAbUE & ischandlly th eeepanga s 10fo 86 %}t?nwgigm; preferably
and then collecting by filtration, centrifugation,

iatthe range of 20 to 60 % by weight. Further, it is preferable to dissolve
a medicament in an amount of 0.1 to 40 % by weight to the weight of the
polymer, and in order 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/O) of the above (ii) is prepared by

suspending a medicament in a polymer solution in an organic solvent, it



In the spray drying nethod, the nedi canent may be

pul veri zed by dissolving in a suitable solvent, 12 MAR 2007
spraying the resulting solution into a drying chanber

of a spray drier using a spray nozzle to volatilize

the solvent within the spray2drops in a quite short

time. Wth respect to peptidic nedicanents, the

pul veri zation thereof should be carried out with

isgirefaablentp stispgihdithecntdigaosdntaat awiaime@snt offdl té 40s% by
preferably carried out, for exanple, by the follow ng

wieight de the Ayeightref Haxl pelyraenin thegame nolysoerssaeloition than
contai ning a water-saol uble high-nol ecul ar subst ance

@aeﬁl%olg@naﬁs rtheegodutigrdOj of 5313 Ahoyeileanyd 18 yplesyio

drier P- A-4- 36233 B) A nethod of.

IRRTOYE i(tg‘StIPS IGRRERL ¢ 'tg”ésmWSﬁHFFTezilhbs qypre Ryglgable to
0l

ﬁilsgq%%d"{h & %@%s?n PLARREH ?9?‘)%}2%?&% the

ular Ssu

( H%lrléo‘_fﬁgoflq 5% ari¥ s%l‘i'eq{t mWhﬁﬁJcHe%ngd?C% 1s

rization, conpri ses a

SUS peRfHAOIStHRO M]%ﬁ’éﬂ SSIuSIi 8A drghﬁmag&beﬁe then 1t is
preC| pitate polypeptide fine particles (Journal of

duffiefesitlfat tlee medicambht(td)be fagsbR2dr 4il, orkd%i¢ s¢Pend

nmet hod of pul verization, which conprises mxing a

sur f adlttenmeahichmepo nygpe bei sl pemdeslt ier thendolyapédéglution in an

drying the resulting mxture (JP-A-9-315997) (E) A

qrgehiiselveptibyer hemagemizathiactordoatari sts, atdiings preferable to

wat er-m_sci bl e organic solvent or a volatile salt into

eaﬂulfq e@'{fsresbBP?Besb’cﬁH?@S%l iRtooan aﬂalewépﬁmlwlenngnpﬁélately
sul t JP A 1- 32263

s e Roeertsd o o GoiIREs Shltiop in an organic

us m xture of a pol ypeptide and
pgfe%&t' hyl enegl ycol and dissolving the

pol yetpyBBEILHEAla hitACaREGRM %u%?éﬂ&&ti in the olymer
(JP-A-11-307156) 1 2 MAR 2007 14 od 0

JoHhMehiiaddn @Bgaﬂﬁ'&l SO RAIS @ﬁecﬁ@éﬂﬂ@:@lt&nay prev1ously be

wat er - m sci bl e organic sol vent whi ch does not dissol ve
Rulpetigee pi iottdet to prevent an initial burst from microsphere, though
the burst may depend on the particle size of microsphere to be produced,
and the 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



frozen product of an aqueous sol ution containing a 192 MAR 2C07T
pol ypepti de and a phase separation inducer to

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

pol ypeptide fine particles tBomthe resulting

di spersion of polypeptide fine particles (WO

02/ 30449) The net hod of di spersing an aqueous

byedissaivng cswleuni asuitable splyenhepresppitidiing bynmeans of
organi c solvent to give the dispersion (WO of the

rggplating the prhyclsngng|tbgddmperetigess ohieaging gemponents of
nmedi cament is water- soluble, and said organic, sol vent

sobyentss i vARg thepotgliastingsby fHratipg) eentfifugakione cte.

and particul arl this thod is preferably enpl oyed .

o' o helfecaian s Raftods o fafiicoma hadi B Dlfverized
- qct [ .wat er. n e.th The.. o

0 ARk it Sridbis SuERE St i el ine rotusigpinto &

PR g or O Epbtapafich iRl S oy Ho R £o bR B

SR withn th&osPrayRireps iffa qaite sHost tipes., 1t is
preferable to disperse the agqueous nedi canment sol ution

i N an Wahintespeof td peptiditheditymentghthe pllverization thereof
preferably in an anobunt of 1 to 20 % by weight, in

shwaild drecqpoigdrent sothimain taming ity gharmasologerdl aagivities,

the solution SO) of the above (i). The aqueous

aretlitcamneferably caonednayit abidi a¥aanple, pycidiet pllewing methods.
addition to the pedi canent,. other additives, for o
exanpl@) st dAvmethedof @tomizingap ggusougeiolutian cpntaining a

~ sodi um.e enedi am net et rraacet at e, . dextrin, sodi um

i SRub bR BB RRESF s Seerafin, ¢ 4k a

hve . P~ hydsoxyb Lt acid esters
RERENEL PGS sbEapuricl (oL SP RUBS8E o7 Bty

est er)B) et ¢.A mdtHoadyniIfEHz4 €0l -whi%_ﬁr&ﬁﬁEPiSQQ iifbphilizing an
acetic acid, oxalic acid, citric acid, phosphoric

ea?ia)udﬂs@luwﬂi esntingigl peoidptidey shaxd detelsomble digh-
of these acids such as sodi um carbonate, sodi um
rhpthooganstbatavidik 204 pultdriziaghthedyephiized)resultant by a jet mil
(JP-A-8-225454)

(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)



When a peptidic nedi canent is used, an aqueous 12 MAR 20
medi canent  sol ution thereof may additionally contain

a medi canment-retai ning substance such as gelatin,

agar powder, polyvinyl alcohol, basic amno acids

(e.g., arginine, histidine, l§sine, etc.)). Wen an
aqueous nedi canent solution is dispersed in a polyner
solution in an organi c solvent, the average particle

si ze ¢6)1i qui thedhogdlaftulverizatien agbédusongatissnedding a

sol ution should be, dependlng on the particle size of
WRler opjsteble, onganit: solvgngavhich|does met dissolponpolyasnside to a
fpreferabl |n the range of 1/ 10 to.1 / 1000 of, the
ERASTRBERHaG fae aglisaUgsoltien sopiaining & Belypeglidesnd a

S R er%mﬁ&ﬁfﬁgg&sg'%bﬁP@gg%?sepé{%uowﬁﬂg?r and
bt cbﬁtalpl affar@a%efr FFRRILY ohRec R BN BRRESH R

an aqueous SO Utl

F‘ﬁ‘g%%f’%ﬁ?%? Ve feoperas a“i'lsb@r%?ﬂf‘%{?%?%%@%‘? OB gt (WO

dhes@bpye (iv) is prepared, a nedicanment is di ssol ved

or suspended in one of polyner solutions in a simlar
mannerTHeondihod ref phspéisirg ah ddugend tidditafm@htgbluitien in a
above (i) or the suspension (S/0) of the above (ii),
roipmensoletohtinran soganicaolemt wugipe the shspersiors (8/<Ydf the
i n anot her polyner solution which is immscible wth
aduive (H81mey die ompiegseiisrasey where iskichas mediaameng is fyeater-

A SR e Tt bihe oo oy
h

B Gl K

@E&Qﬁ%é}?@g%ﬁmﬁ% éftn tfdn ?%#%9% r may be any

Ioconpat i egr ad y vva er- soluble

WwteY BT moMne e ltﬁalqsm@! ly used in the phar maceut i cal
field. In the present invention, the

har dl yFiveateticeatiratibg dighydigani@anis dieaquestis eledicament
requires 1000 g or nore of water for dissolving 1 g of
sdiidopak yrerally @. IMARbR 3veighi6or more (less than the solubility of
said medicament), and more preferably 1 % by weight or more. Further,
it is preferable to disperse the aqueous medicament solution in 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 aqueous 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



at 25C. The bi oconpati bl e and bi odegr adabl e

hardl y-wat er-sol ubl e polynmer includes, for exanple, a 12 MAR 2007
pol yester of hydroxyfatty acid, poly-a- cyanoacrylic

acid ester, polyamno acid, etc. Anong them the

pol yester of hydroxyfatty acld is preferably ones

havi ng an average nol ecul ar wei ght of 2000 to 800000,

nore preferably ones having an average nol ecul ar

oagbghategfet8)00 t o 200000, and nost preferably ones

havi ng_an average nol ecul ar wei ght of 5000 to 50000.

Speci fWhenxanppadicomedigarpeny istised ofn [agiteessf medjcament

b o R
| | y- (,3-.hyd b [ i.d,. et T . .
STRRRHCE shef s saE %3?505%?%1’ %’H@?"Ilwleﬁ‘:%?’laﬁl’g)ear%% agino
o I . . . A
38k 76 B, B ding S EMk: oy (n Mthe range
of 80Agfleh O rft Qgﬁ_gouéQﬂe&ﬁg%ﬂyﬁlgﬁﬁﬂt’%ycﬁhgersed in a rpolymer
rably a

acid-glycolic acid copolyner prefe S ano

ol 1i6n Gf ad1 BYEHO% W eHt, €haeivetagl yaalidle st 6f liidgufd‘éroplets
range of 90/ 10 to 30/ 70, and nore preferably 80/ 20

of ¢hé GldiftouBmediganent sohutisri shauldipe pdbpehditg poithe
| ower than that of water neans an organi c sol vent
Heatichysize lndirhiongsploére, ih diveranigarmftlyd tofl / 10808 nuower
the sane pressure, and may include either of _ )
nrafespbhi yr e sangm et 1dA Oviet bf 100@rof the laweragaspartiele size of
wat er-m sci b e organi ¢ sol vent having a boiling, point
MisHErPheHafP PAOGHCH aRd S SBESIO RYP g Arebis pneﬁl@rably
oi.nt, | ower than that of . water and bei ablLe to be .
RO B Hed B RpBFP Rt SaRAP S o, FOrgIer, Tt is

p%é?eqm)?e t VB léff%\gﬁé Qle&flnﬁgr{(ﬁogfsg%g%%ﬁqhﬁo (eS’( g%ltsle?%s §9lution

acetone, etc.), ter- er solven )

ikfthEQRYER A fathe RlcdidamBht id HBRL¥E M % HSlydner sbolgtion in

acetonitfile, etc.), and acetone is nore préferable.
athergmatiersolvaritsci bl e organi ¢ sol vent having a boiling

point |l ower than that of water means ones having a

boi | i g gaserthalt shedispansidh & /O of tRe MBRVE(HT is prepared, a
medicament is dissolved or suspended in one of polymer solutions in a
similar manner to the preparation of the solution (O) of the above (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



17 water but being mscible wwth water only at a ratio ,
of 10 % by volune or |ess, for exanple, hal ogenated 12 MAR 2007
al i phatic hydrocarbon solvents (e.g., nmethylene

chloride, chloroform carbon tetrachloride,

chl oroet hane, dichl oroethené6 trichl oroethane, etc.),

aliphatic ester solvents (e.g., ethyl acetate, etc.),

aromati ¢ hydrocarbon solvents (e.g., benzene, etc.),

&l 25t i ¢ hydrocarbon solvents (e.g., n-hexane,

n- pent ane, cycl ohexane, .etc.), water-inmscible

et her I8ut bmeosnpatile anii bidrdgradnble hdidlyewatgrysoluble

et her, nethyl isobutyl ether, nethyl tert-butyl ether,

ralymer inghideasa feiyexample.4 Pphester okl draxwiity acid, poly-a-
solvents, aliphatic ester. solvents may be pyeferable,

ARPORETING BRE CHEDr PAYATHRP ABF of iy arﬁ\an%wfle%é St e

ane _.nor referabl e. .The nedic nts to be applied to

FiessEt RO ADFORHET S auds PRI BRET BhEs hoite ARPpyeitet

RO S wAEHL HBBoG ?@O?)O(ﬁ? Q’fxbpé F)ré@péﬁli'f' B?ﬂgsshaving an

antibioticsy antipyretics, afal gestcs,

Mé%@?ﬁﬁ%ta@rw Eht JNSO006SE ¥66000EXRBGhBEABESferably ones

sedatlives, nuscle relaxants, antiepileptics,

lentihglaepaseraganthbliepiles s offFO0@!tb Suwon.agent s,

cardiotonics, antiarrythmc agents, vasodilators,

ant i hyjmrdifsnskamplesipéthe polyestedofhedrasfatty acid are

anti hyperlipidemc agents, anticoagulants, . '

padylestiataaid, lamtid acideglyodlie aaigeeopoly marp@rkydroxybutyric acid-

antinarcotic agents, bone resorption inhibitors ]
enlint aeid eapolpmesopelyeBiky dieryhbrers asid.fetact ulke lactic

SR 2853 ok SELEL Phe SIAC A e
481550l PR PR oY 581 26T My ot

ne exate, actl nony
5! faRfe® of 80 NI0 kS Ul I i i L o
R, o 08 L8 OB St 2 TERIB e peid ypotic acid

ddpatyiaef peelerabBt hadydmelal stidof DL Bultyrika@sd / n,
ol e,

picibanil, lentinan, tanoxifen, |evams estatin,
glycotbxacid in thespdragd of 90¢ &40 hoBGt710), and nmateeg@ferably 80/20
hydrochl ori de, etc. Peptidic nedi canent includes, for
texEWH@, insulin, somatostatin, sandostatin, growh

hor mone, prolactin, adrenocortical tropic hornone
he organic solvent having a boiling point lower than that of

water means an organic solvent having a boiling point lower than that of
water under the same pressure, 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



1 2 MAR 2007 18 (ACTH), ACTH derivatives, nelanocyte :

stinul ati ng hormone (MSH), thyrotrophin rel easing 12 MAR 2007
hornmone (TRH), thyroid stinulating hornone (TSH), _

| uteini zing hornmone (LH), luteinizing hornmone

rel easi ng hormone (LHRH) and 17s derivatives, follicle

stimul ati ng hornone (FSH), vasopressin, desnopressin,

oxytocin, calcitonin, elcatonin, parathyroid hornone

prRIe) buglheiag onscitde stith watee OrdY bb.a RARCEEPEYHTHY volume or

i:hol ecyst oki ni n, angi otensin, human.placent al

o5t dferampimrhalogenatedi aligbatid dtydoptarHordCIvents (e.g.,

%‘%S&F%H gl?lo(,re-n o Eﬂiclpry;@r‘i'ﬁ :3 Lé?éééigfrgeﬁﬂgfd;? rc]:ilairi](l,zi:o)ethane,
blSEERE, bctprastanen shbpotliehatic eniprosivents (e.g., cihy!
e Lo SN IPESh LOPL S (TR sem,
hlipRbEciBRIrBESrhdr WBfve AES H" gésn-fh%%%]%rgy {";E?F%@Qea fyclohexane,

chenoki nés and 1ts deriva S, ni

eier), wedtiey @fmiRisleethet | g of a8 . 41: CSF

GCS)|F,' GVCSF, MCSF, et & ;s' Bwﬁg{tik’ R‘igﬁ;’a&‘gﬁ{r?gre(éﬁf"%,d“s%rbpyl
tidrere siethyhisobattehsiler, aestilye itert- Bl BAKhEY Rtc.), and
‘urokinase, asparaginase, kallikrein, substan eaIE’,

- halogenated rliphatinthydracathbon IsGivents, 4KPhati} esBET dvents may
rowth factor (NGF), cell growh factors (e.g., EG,

reterable-ang rm@%gd eneghlpyidiep chlaofaten, dad iethfGrcetate are

etc.) pong nor phogenetic protein (BMP), neurotrophic

FOLEaFsIrably- NT-3, NT-4, ONTF, GDNF, BDNF, etc.),

bl 0od ion factors ViJ.l.and IX |
chi or | SEHEAELARAR T Beappliva 10 e Thetit of the present
Paehtioaci i ati E t hr.onb et )

P A o S R TR e,
getibries| antigybekas a[halg5§6§,nQﬁmﬂé}mﬁét\é!r%g%ﬁh@ussives,

tobranycin, amkacin, fradionycin, —sisom Ci
expachonaritspsedptivess bhostldenel @xam @t ﬁﬁ@%ﬁillhﬁﬁcs, antiulcers,
ne _

- hydrochl oride, rolitetracycline, doxycyclT ne o

Hyldderrassants, antigdlargld agen , perdioitdhics, antibeBfthiicidpents,
~aspoxi cillin, cephalothin, cephaloridine, cefotiam

v@ Al Sy ’antggfgqqmy%;uqumtammmﬁmfmm iy perlipidemic

cef Qt axi cef operazone, . :
: ageen%s, ang'csbag&an s, hemostatics, antitubercular agents, hormones,
antinarcotic agents, bone resorptib_n inhibitors, promoters of
osteogenesis, promoters of fracture healing, agents for treatment of
chondropathy, antiangiogenetics, antiemetics, etc.

Antitumor agents includes, for example, paclitaxel, bleomycin,

" methotrexate, actinomycin D, miton'iycin C, vinblastine sulfate,
vincristine sulfate, daunorubicin, doxorubicin, nedcercinostatin, cytosine
R arabinqside, fluorouracil, tetrahydrofuryl-5-fluorouracil, krestin,
picibanil, lentinan, tamoxifen, levamisole, bestatin, aziniexon, , cisplatin,
carboplatin, irinotecan hydrochloride, etc.

Peptidic medicament includes, for example, insulin, somatostatin,

sandostatin, growth hormone, prolactin, adrenocortical tropic hdrmone'



ceftizoxi me, noxol actam thienanycin, sulfazecin,
azthreonam etc. 1 2 MAR 20!'17 19 Antipyretics, 12 MAR 2007
anal gesi cs and anti-inflammtory agents include, for
exanpl e, salicylic acid, sulpyrine, flufenamc acid,

di cl of enac, i ndonethacin, nb8phine, pethidine
hydr ochl ori de, | evorphanol tartrate, oxynorphone,

etc. Antitussives and expectorants include, for

(ACaH|, ACH kietdivianiyes hpdrlanbdyei stemubeihy hephedre (MSH),
hydr ochl ori de, noscapi ne hydrochl ori de, codeine
tbiyostwhahe relehgmmborvone (%R&ﬂe) pHaymeid stinpgladirigibormone
hydrochl ori de, chl ophedi anol  hydrochl ori de, )
(Eééﬁpb%tﬁaaﬁmehﬁwpaé HLBY i lydeinizipghergppne releasing hormone

DL LR it SRPROSEENS GRS, O
BRRBHr S pepESTteres iRl R BRE ccr o R, ERE, prsg pyroid
it R S S i

G 8kiIR, ShbRItkASN, @ﬁﬂﬁﬁhgﬂiak’!gh@]qm:@%en?hﬁman

Anti epileptics include, for exanple, phenytoln,

@Hdisuixigdndelotesplh (FC @Y, @naphating @nkepholidi e paives,
etc. Antiulcers include, for exanple, netocl oprom de,
dnickirptiimekyytdtphirg hinoeifeln setecg., Art Bdepr essprihterleukins (e.g.,
i nclude, for exanple, impramne, clom pram ne,

hckiptdl dne, 7pBehel @i Ad, 44, te. b, tadtstn, hyrhapoietigi, thymosin,
agents_ include, for example, diphenhydram ne

thy et Hnyling shyene drpreralrfaatare THH e a8 BIM: thypRiCiag o mETS)
hydrochl ori de, t hdi | azi ne drochl ori de, clem zol
AT ES: BRGHART SOVHNF R oPURRF diecdests factor (TNF),
L ) e 1.ne chl or.i d tc r,dj ot,oni
JRASRIIAN AR, Siri&oflfes LAAULHEAL VoS, colony

KFheRMys Fders S%E{,@Sﬁ,nédsﬁf@ﬁdﬁj PeS®ei&e,), jotifin,

Antiarrythmec a s 1 nclude, for exanple, azim

diheppraintimbesin, neurotensin, cerulein, bradykinin, urokinase,
asparaginase, kallikrein, substance P, insulin-like growth factor (IGF-I,
IGF-II), nerve growth factor (NGF), cell growth factors (e.g., EGF, TGF-q,
TGF-B, PDGF, FGF hydrochloride, basic FGF, etc.), bone morphogenétic
protein (BMP), neurotrophic factors (e.g., NT-3, NT-4, CNTF, GDNF,
BDNF, etc.), blood coagulation factors VIII and IX, lysozyme chloride,
polymixin B, colistin, gramicidin, bacitracin, erythropoietin (EPO),
thrombopoietin (TPO), etc.

Antibiotics include, for example, gentamycin, dibekacin,
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.



al prenol ol , bufetorol, oxyprenolol, etc. Vasodilators _
i ncl ude, for exanple, oxyfedrine hydrochloride, 1 2 12 MAR 2007
MAR 2U 1 20 diltiazem hydrochl ori de, tolazoline

hydr ochl ori de, hexobendi ne, banethan sulfate, etc.

Anti hypertensive diuretics i h®lude, for exanple,

hexanmet honi um brom de, pentrilium necanyl am ne

hydrochl ori de, ecarazine hydrochloride, clonidine, .

et c. Anitipyrebies] analgesiasdend faorti-extianpinea togl agedits énclude, for
sodium gl ypizide, phenformn hydrochloride, buformn

epppanpleh isahicyles amst, fsolpymne eflufenamnid agide diclpiedae, ¢
.agents_include, for exanple, nevalotin, pravastatin
iggamathasirmmerpiine, petiidine hydaockiorisss ileverpianol tartrate,
clofibrate, sinfibrate, bezafibrate, etc.
OXRIPRANGALS i ncl ude, for exanple, heparin sodium

et c. most atics_i,ncl ude

) | )
Chr o IETBRNe St BkpHafrabll (2B for example, sphegsine

t . : , ; .
e B e R AR B IARAS, sy MdFochloride,
dHee Regpantdi dityARsCRReAL IpHRAdhRite SAfoclamide hydrochloride,
Anti tubercul ar "agents includé, for exanple,
‘driephédiagh®l hyelrbalilowidy, pigopdtidisihée eydireckloride, eldperastine,
Hor nones i ncl ude, for exanple, prednisolone,
proeaky o0 hydeocklodideni phiaspaetrms] Iekrankidradgremlsatimol sulfate,
hydrochl ori de, hexestrol phosphate, methinmazole, etc.
tabutsdincosuldategete.s i ncl ude, for exanple, |evallorphan
tartrate, . nalorphine hydrochl oride, nal oxone .
hydr ocﬁﬁd@rtw@é,mef le, gon exapye e GRPTQTRABMEe PEOChlorperazine,
t{rﬁclude, for E%a le, .ipriflavone, alendronate

SRReERERE; AaPInpe foter Debhylssprejaamias Rromids, e,
o SRS RSLUPE AL S T D 8 RS ORAIRLL o,
tubocurarine chloride, pancuronium bromide, etc.

Antiepileptics include, for example, phenytoin, ethosuximide, sodium
acetazolamide, chlordiazepoxide, etc.

Antiulcers include, for example, metoclopromide, histidine hydro-
chloride, etc.

Antidepressants include, for example, imipramine, clomipramine,
noxiptiline, phenelzine sulfate, etc.

Antiallergic 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,



growh factors (TG, etc.), insulin-like growth

factor (1G--1, etc.), etc. Pronoters of fracture 12 MAR 2007
heal i ng and agents for treatment of chondropathy

i nclude, for exanple, phosphodi esterase-4 inhibitors 1

2 WAR 200T 21 (PCT/JPC2/ 04920, PCT/JPQ2/04931), etc.

Ant i angi ogenetics include, for exanple, angi ogenesis
suppressing steroids, fumagillin, fumagill ol

dittiazecan ihyel-pchhgidss ttatdzo]inerddadahioridgtltexobendine,
Antienetics include, for exanple, 5-hydroxytryptam ne
hagpetizan stdletoretant agoni sts such as ondansetron or

tropi setron, neurokinin 1 receptor antagonists, etc.

The neHrERYRERENPIVESHMERtIeH IR BAghiRFEXAYPlse hexamgthonium
free. form ..in the form of ha ticall

brogaigiea PR LT, Beramylamiae TyALAChIORE s
1§&§%3%§Q§dg(ﬁggcﬁngr8#p such as an am no group, |t_nay

e used t orn1o a salt with an inorganic acid

(e. g ’Artﬂﬂdfa%lﬁlcg ih€ludi 'ty e}%ﬁféﬂ% iggly ?b Qb(tlﬁirﬁ glér'p‘?mde

etc. or wth an or gani ¢ acl oni c

Mﬁbﬁhﬁn@@d}ocﬁtd‘nae B RmiA ehyREC BRIFRIY, rﬁ@&‘é?ﬁﬁﬁse@n
acidic group such as a carboxyl group, it nay be used

i n thafthypeflipidemlid agehts irfhud 8 ofogaxatn ples endvealgtin,
al kali netals such as sodium potassium etc.) or
miavhstatinsgdinim, saseagmty,, luvadatio, alinnfbrate kladrate,
triethylam ne, basic am no acids such as arginine,
smfibratypbesaidratatein. t he medi cament forms a salt and
hence t he rate of ,uptake thereof_ into mcrosphere IS
| ow, SHECoRSH éHﬁ%H%C Indg, fargtample, hspaem gg ﬂﬁt'loe%{:

1 TRon 50, A 0, LSS i
rﬂ]gtlﬁfi&ﬁuesgixtl‘lunnqgméﬁtfﬂe’ o%%o%%l Eta{rﬁﬁhé’é p%xc acid,

rogen car an aqueous

@hnaRaikakid, r&&ahz@&{&m@tssmm AARROUE, aekéﬁéémoeﬁe
an alkali metal hydroxi de, an aqueous sol ution of an

rabkehmimegabnpdigehatitanésuli@gitepet. sol ution of an
al kali nmetal hydrogen phosphate, a weakly basic

buf f erAntita._rtd;remlalaagérrtg inchideggrfooeganiple ssbnéatide When
eathlia)l?rfgu'g)clj,d Ilofallr(r)linnosalicylic acid, etc.

Hormones include, for example, prednisolone, prednisolone
sodium phosphate, dexamethasone sodium hydrochloride, hexestrol
phosphate, methimazole, etc.

Antinarcotic agents include, for example, leveﬂlorphan tartrate,
nalorphine hydrochloride, naloxone hydrochloride, 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-, 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



salt is converted into a free form it may be treated
with a weakly acidic aqueous solution (e.g., an
aqueous ammoni um chl ori de solution, a weakly acidic
buffer, etc.) and extracting with an organic sol vent.
By evaporating the solvent 2lomthe extract by a
conventional nmethod, the 1, 2 MAR 2007 22 nedi canent
in a free formmay be obtained. Taking into
(POTYIRO2F0403(, IRCDf HRE2 L0433 bf, ethie nedi canent (e. g.
a solubility in an organic solvent having a boiling
poi nt Artiengiogenctiesindiidenfnregxamphs, @mglq)gqnqsms auppressing
organi c_solvent, or a_water-solubility),

S{iﬁ%@éﬁufu@ﬁgﬁhﬁf furaagillal W@rW@&W@anengwrsrcew, endostatin, etc.

oo 11 AHASGPECT FRERBIE, Tof Erample nﬂﬁv‘?fbigg%age&nmew 3
egggﬁjﬁgm Sheuld b, 4L 23000 S RBRIS of Pnyrolainin 1

Bhkgg E&:the nmedi canent should be
Egerse ymer solution in an organic sol vent.

V\hen thee rﬂ@%ﬁé%@ﬁ@é rORYr&RP& e RBoGE ﬁ?é}“b@ GnithedPee form or
organi ¢ solvent, then the nedicanment nay be suspended

1hrtHeh1©rﬁDbJS/§§‘fheﬁﬁha&dLﬁfbdll§f &AetePtgBRi sult.SOFyekamPle afhen

aqueous sol ution of the nedi canent may be dispersed in

thieempdicamentspbsddssesianbasic@rgap sudohgent amihe group, it may

emul si fying device to. be used in the enulsification

Lt uged m dhe dammt ofw sakiwith@rpingnganic atigt (com, bwdooahmlorlc

aqueous sol ution_nmay include known enul sifyin

afddi seluricqcidxaitpiceacid, E?‘-‘ob@'f Wath 3pjqrgapic aCIdt @r%i garbonic
nuIS|f|er

el |l er. m xe sure
Ay a%ﬂmc éaads k-5 oW Bre mirciameat oRsrases an acidic

%}Iogg : qUI ‘é&[t% )&?%P(QSE C&elrgay ul’gsel 1%%&% x% qurm og'ea salt with

a[rph?dﬁgaﬁmﬁ%”(@g élkbh'rﬁé@s 'sﬁ@ﬁrasc'Q@@fum Potassmm etc.) or
(liquid-Tiquid shear) (e.g., Cearmx manufactured by

witheahBrguteic Baye (e. g‘“ @fg?d}ﬁ@ rarhiesigudf ¥8rtriethylamine, basic
manuf actured by Silverson Machines, Inc., etc.), t he
anine atidsatucn assHrgarigehetamy be i ncr eased and hence,

even if a nedi canent-containing polyner solution

havi ng\lardavgh, wheooddiet jmedicarsent, fdrimgiadsadt aptidience the rate

havi n
of upta?(e thereof into microsphere is low, said medicament may first be

12 MAR W07

converted into a free form. When an acid addition salt is converted into
a free form, it may be treated with a basic aqueous solution (e.g., an
aqueous solution of an alkali metal hydrogen carbonate, an aqueous
solution of an alkali metal carbonate, an aqueous solution of an alkali
metal hydroxide, an aqueous solution of an alkali 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



smal | particle size are forned within an aqueous
solution, and mcrospheres having a small particle 1.2 MAR 2007
size may be produced. The enulsification my be '
carried out by either batch-treatnment or continuous -
treatment. The enul sificati o#2y batch treatment is
carried out by T.K Ad HOMO M XER, T.K COMVBI M X,
T.K. Honmo 1.2 MAR 2007 23 Jettor, C earm x continuous
Bgeditareenbin eHres farammfy MeTeltameie, Inc. On the

ot her hand, the contjnuous emulsification is carried

out byl aKINg;igke sprsHlcpEen- theRranesHes §érthanaecfhcamentd(e-g-,

emul sifier (e.g., T.K  Homgm ¢ Line . Fl ow manufacture
wol@?ﬂ}%m %W%gﬁalg? §o¥snt having . %wﬂm&em%éoww ghan that of

: K. Pi.pel i ne Hono xer manufactured .

‘%‘%ﬁe%s ﬁus-liﬁlg%%{gg%/% OTEYC T 19 gh Y% %%‘Poﬁﬂ?lgﬁﬁé: # xer

: Y e Sholv.er [ - r
i O S AL S
Seuaedidmieh) or Ptticldlsic@TBeRorCORL T RUAUS be d?cide% if the

emul sification, the obtained enulsion 1s” preferably
fneditsfraeneehbaldbeidisesIpEE IR Sispea@Rdli@K polymer solution in
continuously, and in case of emulsification by
daorganicestilvent, ortifencigaenes selutisi ohthe mddieasicen rséiduld

to a mcrosphere storage tank in separate batches.
v dispareed amlaspolyoagn sellitiorcir anedgenic ylvent. When the
batch-treatnment, the capacity of the enulsifying
Fedcanent grast ersibl he id«?rﬁ@w%m@ anpprganic sobentothen the

10 of the capacity of the .m ¢crosphere storage tank, -
R GATBEN L Y PE iS 6‘ﬁlegy1 ﬁtecna@leffréf‘gt $RIH{ioNsIn an organic

neferably carried out .within 30 .mnutes, preferabl :
RFHEE, M ARlrRES B ' e mrdifamiont inaBL8e ffsperbed in
%'mp it cat ] 1 rage retention tine
In dF}le erru?cgi{l})iyl(/)?nlél gﬁg\fg%gu% E&B%f'er ably within 10

i nut eBhe BRNEsEYRIASALY t¥iBheditithe basul TG R EPHS
solution used is different in cases where a water-
mieglécrhenbrgatiiaing poinhep soRitigi &fito Affiasgidele 18abhtmay
solvent is used as an organic solvent for polyner
iscludé snowrthemulsifging devises,bloe eangepiecagnbpelier stirrer, a
used as-an_organic

turbine impeller mixer, a high-pressure emulsifier, an ultrasonic
dispersion mixer, a static mixer, a high-speed rotafy hombgenizer'
utilizing inner shear (liquid-liquid shear), etc. By using a high-speed
rotary homogenizer utilizing inner shear (liquid-liquid shear) (e.g., |
Clearmix manufactured by M Technique, Inc., Highsheer Inline Mixer
manufactured by Silverson Machines, Inc., etc.), the emulsification

strength may be increased, and hence, even if a medicament-containing

polymer solution having a high viscosity is used, liquid droplets having a

- small particle size are formed 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



sol vent for polymer solution, for exanple, as _

di scl osed in WO 01/80835, a uniform solution 1.2 MAR 2007
contai ning water and a solvent which is immscible

with a water-m sci bl e organi ¢ sol vent and does not

di ssol ve the polymer is preférably enployed, and said

uni form solution may contain a nonovel ent al cohol

having 1 to 4 carbon atons. In this case, a uniform
Jetkenldeapniz continyomnsasataht er bgtghc eystem afjbedeshnique, Inc.

ShdTegbbriiand. dheaon eI FEHISHAIon  FRTeLPRF By a

B e B R B SRR P i
BERRE iRy foBflH Bt RREOTFe L Liavingr g mixers
Ehe, T?I{‘.g}eiggfinéq{oﬁl% l@l?(é)@ %n"l‘%%%{{geg%tﬂé%shhhﬁika Kogyo

aqueous solution may furt sion

Gbahithi, 2eigh - Reert RAIRNMig O ath R hh Z81 bl 'sqilveg&% M&hines,

exanpl e, polyvinyl alcohol, polyvinylpytrolidone,
Imet h@leacalik woosimudydspstyar apthulethtdéds¢,M THéRnique, Inc.,
arabi c, chitosan, gelatin, lecithin, serumal bumn, a

ponarsnMaxergueticact ant (e. g., pol yoxyet hyl ene sorbitan
fatty acid esters (Tween 80, Tween 60, manufactured

by N HRocasieerh ealtsn@aus emalsjficaiiity,otheeotiplimed enuasiaor is
Risleebly s ieTeiig0)) mibrRS RGPS OrAGS BUrl PoBFinteUsly, and
B B RS P BERIRER, e Ol B UCh i
R E R L

or ganiwhsg! t\h%ﬂémh@éifiefghxﬁ% Sothl! i 1?3? 'B%t&%?&%ﬁlenr% the

solution nay be purified water, a necessary,
citiynofath cedfinh 8$i0AAng devidid i7Sfeferdifly SANRaMMesI AN /1000 to

stabilizer may be used in the sane anount as I n case
WhED ef thevabpacity ©f ithe ennrgspheresslovape thskused.then t he
present method, emulsification in a large scale is not
emulsification by b_atch—treatment_ 1s preferably carried out within 30
-minutes, preferably within 10 minutes. On the other hand, in cases of
continuous emulsification, the average retention time in the emulsifying
device is preferably within 10 minutes, more preferably Within S minutes.
o .T_he-"aqueous" Solution used is differ_ént in cases where a {x}ater—
.miscible organic solvent or a water-immiséible ofganic solvent is used as
an organic solvent for polymer solution.
When a water-miscible organic solvent is used as an organic
solvent for polymer solution, for example, as disclosed in WO 01 /80835,
a uniform solution containing water and 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



necessarily carried out at one tine, and hence, the
emul si fying device can be downsized. In addition, 1.2 MAR 2007
since the emul sifying device can be downsized, the
agitation resistance can also be mnimzed so that the
emul sification degree of the2ffedi canent - cont ai ni ng

pol ynmer solution and the aqueous solution is easily
made uniform and the variation in the particle size
oifeféniadplé.d dropl ets of the emulsion is small and the
ermul si on cont ai ni ng quyid droplets having a smal |

part i The sprecntaatipa of thensiveatowhicisis sprdacibig miten,
the emul sjfication tine can, he shortened, and hence,
VAT RARARE ofgame SREENE afcheoes ngt digsalyg @dRplymer in an

e
Bl GESOTROg % GNPy B s i g ranee of 0

hat i Liithe enulsification time of a
ﬁ¥%®‘%§§ﬁW%%mk

nmedi ca ont ai ni ng pol yner solution and an aqueous

sol ut imRrthBanthd AqQedths sblhain papPyGBet CBHEAl® an emulsion
treatnment, and thé enulsification speed is easily

stabilizelr| afddwhierernmaidibarstapilizee ipeltides| forséxzanple, lpaywieyl
droplets, and hence, there is less variation in the
aaohol Ipwlyiinglmfirrolidene medpyletedlulosedhydrokirpropylecellulose,
emul sion containing |iquid droplets having a small

pamt arghic s¢hrigosaty, gdatipr lecedn gerwnralbuntiay, ttheenionic
since an aqueous solution is replaced by a fresh one
sHriaciany (e RBPYPERethylers sprbifar fatty seuheptars dhwsen 80,

R0 3ne Bcs e Ba SR ErBBRCElr oo, dingophabethylene
&k B PeBHCBE ot
RO Bl S eI 58 phan B LR By dERST

Ehentiesl @O kPN entllSiotPSIAEAR EbrcRabAyf hHAkE to the

size, etc., may be suppressed. In both of continuous

ddqeeduesdluatth habahahoealt BF0.001 he MPPAIBR wekht hgreferably in
aqueous solution to be emulsified is preferably in the

ammageowht @00.Q bt@A0t byresighit.t he vol une of the
medi canment - cont ai ni ng pol yner

On the other hand, when a water-immiscible organic solvent is
used as an organic solvent for polymer solution, the aqueous solution
may be purified water, and if necessary, may contain an emulsion
stabilizer. The same emulsion stabilizer may be used in the same
amount as in case where a water-miscible organic solvent is used.

In the present method, emulsification in a large scale is not
necessarily carried out at one time, and hence, the emulsifying device
can be downsized. In addition, since the emulsifying device 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



solution, and in case of continuous emnulsification, .
the volune of the aqueous solution is calcul ated 1.2 MAR 2007
based on the ratio of the volume of the aqueous

solution to be introduced into the enul sifying device
during the enulsification pRbcedure and the vol une of

t he medi canent -contai ning polynmer solution. Wen the
ratio of the polymer solution is | owered, sone of the
formedi c Roithentthleeakslofitation dirhbeaagbe shereoled:, iama hence,
fromthe liquid droplets of the nmedicanment-containing

the! lpakage of glnﬁ: orcdigaineqtiingo the agMeRUGEIUtIoE may be

enul sification stage, and as a result, the liquid
HRpfeetedmay easily be solidified to sone extent
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nt tion

to glve mcrosphere. e mcrospnere or ma

heaf@méRecbRfdthing plynéF 88hfich aglisth bitksdsSolution than
m crospheres in process of formation, but the average

ipad¢rhuldificatia wf cémtnaba¥arédtant, adidothetandlsifilation speed
conpared with the average particle size of mcrosphere
ireastdytdontpaidd elith siaataing theipdrtclepsiet of jligstid alfrbplets,
the enul sification. The enul sion having a o

gredl heagenthererisdess nariptppriartheopantiade siagi efpeqeidadraplets,
an_aqueous, sol utjion, which is_obtained by emulsifyi nﬂ

and RRENERTBACEIRBIFGR FPREPIDORS Kerid GraPledh havieg arsma
PRI oA & ek S ol PR i pprayps
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| ower than that of water is further di'spersed in an
Rayaske Ohtihi@taifileyelAt BB afingShe@mullificienei n

a suspension in which a bioconpatible and
frioccddyradahich fsmdesiyablet mrcassleuthleed gl pmetionsn quality such
as the decrease in the medicament content, the variation in the particle
size, etc., may be suppressed.

In both of continuous treatment and batch-treatment, the volume
of the aqueous solution to be emulsified is preferably in the range of 10
to 300 times of the volume of the medicament-containing polymer
solution, and in case of continuous emulsification, the volume of the
aqueous solution is calculated based on the ratio of the volume of the
aqueous solution to be introduced into the emulsifying device during the
emulsification procedure and the volume of the medicament-containing
polymer solution.

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



di ssol ved in an organic solvent having a boiling point -
| ower than that of water, and a nedicanent is 1.2 MaR 2007
suspended in the obtained solution is further

di spersed in an aqueous solution; (iii) An emnul sion

(WA W, wherein a dispersio6in which a

bi oconpati bl e and bi odegr adabl e hardl y-wat er - sol ubl e
polymer is dissolved in an organic solvent having a
dmulsifigatpon stageverrd abanrdshdt, thke liqgwidedrordetd may easily be
aqueous solution of a nedicanment is dispersed in the
sothidafied do some extenitslnimg the ediglseicdbn stage. aqueous
solution; (iv) An emulsion (O Q W, wherein a

di sperAftemtheorganie selwent gradpafiydeaks opy igto the aqueous
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ik apBbOf P 2EP TRk Wty SRR S Btfg migrogphere
BANeR sBRd, théredig aﬁﬁﬁlid HPo e S04 146 Gn SR RISRENYS h}eﬂes in

t he di spersed polymer solution is further disperse

Pidcasy e BsrmsadH} bQbthd Iaee@rl%ﬁ phficls spteagftHeaaKotedligaid
used in Step (b) is preferably ones being nmade of a
drepdetisalo whcompdwed with thawveaage patiivletsiz¢ of hfierosphere
enmul si on and the conponents of the enulsion, for
roganpltbe maréslasizapf lisadd drbpiataijnseefies thelenmunlsification.
Tefl on, ones bei n191 coated with Tefl on, ones being )
| i ned Mie emyilsion hayiag aveedicamestwon tainisrralymessalgtion
boiling point lower than that of _water js o
‘ﬁﬁﬁ?%‘tﬂdbli%egwaﬂﬁm\%tse?‘?lupﬁé‘» FEiIBr?bé%‘FQgéyFHh‘Rlslfymga
Rauld, baveoaebuneton, of exapor atbon, of 08aN fucion
IR [hiie when & Re8YoPgai? ¢ $at VERt vi'ng-a ’

-baj, | A i : f r is mscible
1\%8%1%(!6{%{21??9%#&9 g\’ﬁ{héeta%?g“égg%gg? ls:ﬂ@%i ssolved in the

aqueogg sol W ethulsith B/, whideeinCANebRitdhn $h WIHER a
tank does not necessarily have a function of

lsiveporpzitibla avid biogiegrad stolleteantd 1pwa terys obpibieapell inerhavd a
riefdijcr;irtuler?tn au(')éc dissolved in an organic solvent having a boiling point
lower than that of water is further dispersed in an aqueous solution;

(11) An emulsion (S/O/W), wherein a suspension in which 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 is
further dispersed in an aqueous solution;

(1ii) An emulsion (W/0O/W), wherein a dispersion in which a
biocompatible and biodegradable hardly-water-soluble polymer is
dissolved in an organic solvent having a boiling point lower than that of
water, and an aqueous solution of a medicament is dispersed in the

obtained solution is further dispersed in an aqueous solution;

(1v) An emulsion (O/0O/W), wherein a dispersion in which one



evaporation of organic solvent. In either case, if the
organi c solvent |eaks out into the aqueous sol ution
during the enul sification stage and the liquid

dropl ets of the nedi canent-containing polyner sol ution
are solidified to sone exteB¥, then the enul si on may
possi bly be subjected to cross flow filtration

wi t hout evaporating the organic solvent therefrom The
dfupiotonpaaiblevapbbitdegnaddblerlyamnily- veatiey-esol ubieypdignors is
utilizing, for exanple, (A) a nethod of evaporation of
disgelved incAv engamig wlvmﬂbawalgu a)bOdfng/\mmtrigwer than that of
reduction in pressure, a nmethod of . blow n

watfis andonhe ﬁlatama@mlxr@ﬁf &el@dm i gignagped ﬁgsqlﬁélon of the
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&iafehe. a silicon-rubber pervaporation rrerrbr ane
(particularly a pervaporation nenbrane made of

pol ydiTied byl slsloax stighge aafiRtbrisnased epdted (byis prdferaigy
silicon rubber into porous pol ytetrafl uoroethyl ene

¢rods beiiig ivalie A5y A%ateetat Which drersvagohave arreaetibityrte the
such as pol yvinyl al cohol m xed nenbrane (cf.

anuisionl areh §he eerpanensraftheggsulsion, fo5-o@mplepesiesikeing
exanpl es of holl ow fi ber nmenbrane nodul e _are a

madecdrdailapt-afre] arolrilen, (enescrape copied MR Jiefignppnes

K Kabushi Ki K h d t
BERH L Bith eSS 858 100 serjes. mandf actured by
Toray \kl?l%gne{r}{sé glsl%ar{rbg %o ve Q ﬁ dlgé%tﬂ)&)ﬁ%éeﬁr%m?g\b&e ah:rm that of

hol | ow Fane eae Fane no

\Wﬁﬂa‘if RGhWNatiBK \Mthswgté'h the BAYPRidP storla%g tﬁnkasl'ﬁﬁhh%ve a

ber nenbrane nodul e (" SEPAREL" manuf act ured by
fmidtid@p@ﬂewl’aqkor&mﬁmmm,g@ah@ sbrv@n)c bhowHerethibfgirittsolvent
of the content in the m crosphere storage tank and
haeingnd bodigg pomtdbwerghahn thfatsdivwhteons emiscibie ovithhevater, the

cross flow filter, _ _
organic solvent is dissolved in the aqueous solution, and hence, the
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emulsion storage tank does not necessarily 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 solvent
leaks out into the aqueous solution during the emulsification stage and
the liquid droplets of the medicament-containing polymer solution are
solidified to some extent, then the emulsion may possibly be subjected to
cross flow filtration without evaporating the organic solvent therefrom.
The function of evaporation of organic solvent may be one
utilizing, for example, (A) a method of evaporation of organic solvent by a
combination of warming, reduction in pressure, etc., (B) a method of
blowing a gas around the liquid surface and controlling the contact area

of an outer aqueous phase and a gaseous phase, and the rate of



the m crosphere storage tank is preferably equi pped _

wWth a stirring piece for flow ng the enul sion such 1.2 yaR 57

as a stirring blade or a nagnetic stirrer, or a punp -

for suctioning a part of the emulsion fromthe | ower

part of the enulsion and reR8rning it to the upper

part of the enmulsion. The cross flow filtration in

Step (c) is a filtration nethod wherein a subject

anellation asd fstioveeg specpasfadinel siont (Pt A€ -2rik1&he(C) a method

filter and a part of the |iquid conponents of the

du@qpe@lw ¢vapeeatingaredrganiorghvarievithenbollnw fibér membrane
part of the aqueous solution in the enul sion

mpé\‘f&l%bwﬂloéégﬁﬁpép &t h t he manbrane filter |s

Cppost i bR SRE ettt b of P iralbRe 1O example, a
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ration efficiency is well suppressed. The ménbrane

13748 etcy, Brgdoapbration mémbwﬁe U £ pbE&IRY] dicbhdDfhixed
to 1/3 of the average particle size of the desired
mieonlmapiecicé, Careanicas Balgiyeeneg, Mavrchd & pr 35-29)of Specific
0.01 to 10 pm The nenbrane filter to be used for the
exegBples| vamliqw rﬁdaeir enemdrpnefrapdbleatme shlagang rraembrane

filtratjon ne area of 0.001 to 0.1 n2 per

mpfiy.le bM@séSE%Pp areaflylf%ffturﬁ@ byl egmlé(%g}@r Iégbushlkl
Cro flo [ ter anes wherein

% ﬁsaﬂef’tfré% nSgbre Glermehl Ry R Yeten memtibetred
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er su ohe IFC po er sultrone,
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rlat plate form o onbi ne formo

Rajo€LyLidIf&f hdRoRsfibér hitehBRsR AR L ({STPARERA,
per unit volunme, and specific exanples thereof are

Aaosifaktured yaDain gbonbin Kvahti Qhemicads gacat i on,

Sartocon manufactured by Sartorius K K, Ut i cl ean

manuf darutteduhyforality dotheosenteon in Vhemidrosphere storage tank
manuf act ured by i ]

and the introduction of a part of said content into the cross flow filter,
the microsphere storage tank is preferably equipped with a stirring piece
for flowing the emulsion such as a stirring blade or a magnetic stirrer, or
a pump for suctioning a part of the emulsion from the lower part of the
emulsion and returning it to the upper part of the emulsion.

The cross flow filtration in Step (c) is a filtration method wherein a
subject emulsion is flowed in parallel with the membrane filter and a part
of the liquid components of the subject is penetrated through the
membrane filter, and a part of the aqueous solution in the emulsion
flowing in parallel with the membrane filter is filtered, and penetrated as

a filtrate into the opposite side of the membrane filter, and the remainder

of the emulsion is flowed in parallel with the membrane filter. Since the



Curio, Ltd., etc. For the cross flow filtration, it is
preferable to adjust the filtration speed of the
filtrate fromthe cross flowfilter to 1 / 100 to 1 /

3 of the introducing speed of the enulsion into said
filter. In Step (d- 1) and S28p (d-2), a liquid

passi ng over the surface of the cross flowfilter

wi t hout penetrating through the nenbrane filter

dibhectémi of she &pwr ofthd emitlsiom sriospduerike] stith Age mhembrane
This passing liquid is one wherein the filtrate is
filéfrm\tgq deggmegied thauneimdrang fter snldedueeeirs ard thpeglecrease
cross_flow filter, and hence, the volune of the
ignihesfilsration efficdened iiwsll SURPRESFee of the filtrate
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are repeate necessary, e organic so
tdayd (18ea 1P uhé egosspﬂbwtﬁllt%n Ishﬁfbf&f@cn% Hne'BhGiIng & filtration
evaporated off fromthe filtrate, and then the
mesibriaait ated ¢FBS@O0AStAD. lagirepats] $iveribf the Eapa&itepf (lag -
This evaporation of organic solvent is usually
marmosphentistaraga taakhway for connecting the filter
and the enul sifying device, having a suitable
equi prihe crass R dBtertis prefirably anee vduireine. mambrane filter
expl ai ned aboye, since the filtrate is recycled as an
fogmes yithsy p@!yraﬁr fsb‘P hiasepebwyinylidens faprige oregsmesated
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OOATRHTR Gf tHher@s loR0@n S e§liRde PEO %Ctto' 1%r9£séﬁ}§é %Pﬁ%& @rea
at one tinme, the production of mcrospheres in

petduaitrioings Arel §pedifc @xammples shatevfers| Briokyilo manufactured
device and a snall- scal e mcrosphere storage tank nay
tiye Ml georedSetgairatiohn Sadthdonomaradaeotutiedgby Sarteius K. K
Sresent method, in addition to the _

Iticlean manufactured by Pall Corporation, Microflow manufactured by
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Cuno, Ltd., etc.

For the cross flow filtration, it is preferable to adjust the filtration
speed of the filtrate from the cross flow filter to 1/100 to 1/3 of the
introducing speed of the emulsion into said filter.

In Step (d-1) and Step (d-2), a liquid passing over the surface of
the cross flow filter without penetrating through the membrane filter
thereof is returned to the microsphere storage tank. This passing liquid
is one wherein the filtrate is removed from the emulsion to be introduced
into the cross flow filter, and hence, the volume of the emulsion is
decreased by the volume of the filtrate by cross flow filtration.

In Step (d-1), the filtrate is recycled as an aqueous solution for

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



downsi zi ng of the apparatus for preparation of

m crosphere, the construction and nmai nt enance of a 1.2 war 2007
cl osed systemnmay also easily be permtted by

downsi zi ng of the apparatus for preparation of

m crosphere, so that the coBPam nation of bacteria

fromthe outside of the apparatus, or the diffusion

of organic solvent into the atnosphere can be

suletientad, sulgrdteduta tmrlsificatioagandetheanafiat, Step (b) to Step

m crospheres may be produced only by controlling the

(Hubbere fpeaiied si Hinegesoaryprtbeegganic splveat bayvingabaikng

aqueous sol uti on cgontains an enul sion, st agigel' er, the
RO dower hamithat af wWadek 1 evaPqrated elffxemo ‘élczsr%ﬁei, gnd then

Bl LB SRR s POBRH B A
PR CRYLL O O oA 3By o
BBl U, ek SECprp IANIBECEy i, IEPS SErh

%ﬂ?%t%k%hﬁﬁra&fié&bfbhga&i@ ddednton of  microsphere.
he other hand, in Step (d-2), the filtrate is not

r ecyclAslerplagmed atpoeousineeltieifiltraftons Sterléd hs aandgaeous
fresh aqueous sol ution and the nedi canent-containing
gudliyioerfos ahatenonl safieatserb peetatitey theuhsird splatiesrto band

Step (b) to Step (d-2) are repeated. In this case, the
pr@sﬁm@d erapkdiyiag: thenliqyidadijenie tidoltheamedicamgnéicentaining
trle substanti ally sanme anount of the emulsion into th%

PRIYMSE ptdHEOnstisRANE acaHBlats Ha thedank tgrPropertion to the
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m crospheres, which are produced by solidification of
ddadelintlicas st eresstofagd fim ety Bevnade poisaiblieng pol yner

sol ution, accunulate in proportion to the nunber of

emul silhi addition, pcoostingeo tine miwseht nhethpdy doetdditionfto the
downsizing of the apparatus for preparation of microsphere, the
construction and maintenance of a closed system may also easily be
permitted by downsizing of the apparatus for preparation of microsphere,
so that the contamination of bacteria from the outside of the apparatus,
or the diffusion of organic solvent into the atmosphere can be prevented,
and further, the required amount of microspheres may be produced only
by controlling the number of emulsification procedure.

Moreover, when an aqueous solution contains an emulsion
stabilizer, the emulsion stabilizer contained in the aqueous solution is
also recycled, and hence, the consumption thereof may be reduced, and
even if a medicament leaks out into the aqueous solution in the

emulsification stage, etc., the medicament remains in the aqueous

solution to be recycled, and hence, it may be possible to recover the



m crospheres in an industrial scale using a
smal | -scal e emul sifying device and a snmall-scale
m crosphere storage tank may be made possible in a
simlar manner to Step (d- 1). Further, the
construction and nai ntenance3df a cl osed system of
the apparatus nay al so be easily achieved, so that the
contam nation of bacteria fromthe outside of the
mpgaraanest from the adjuebusi smiutbnaftantihe caltdotiomnt of nt o
the atnosphere can be prevented, and further, the
pig@sPheph anmount  of m crosphere may be eaS|Iy
control |l ed. Further si nce qgueous sol ution haY
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solution as in Step (d-1), or may be di scharged

thiel b taneeylyl sdifle aafonnit SF efpe eth@lsionNieto tHe mscrosphere
recycled, and the organic solvent having a boiling

storage tavike astthararnbant of thatfgtraits tarbsaicbyeledi, talhdwas arresult,
said organic solvent contained in the recycled

thiel amguatrafthsecrautiion dndheymisrapphareatorage itagkipdept
circulation. By this e aporgtl on, the c ntent of the

Sitandiallysiapsiant.iby whigh 1Bs r&rasiial e. @lqreﬁphsre storage
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tank during the ci rcu ation, but when the evaporation

tof tHehguailgandieeraoll ifi0atiba p}@tedammiyswmcle he Prodpetion of
to the collection of mcrospheres in Step (e), the
migasphesed ireah inslustyipl scantusingy svaploscdle erhulsifying

m cr ospher es bY

device and a small-scale microsphere storage tank may be made possible
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as an

in a similar manner to Step (d-1).

Further, the construction and maintenance of a closed sysfem of
the apparatus may also be easily achieved, so that the contamination of
bacteria from the outside of the apparatus, or the diffusion of organic
solvent into the atmosphere can be prevented, and further, the
production amount of microsphere may be easily controlled. Further,
since an aqueous solution having the same components being previously
prepared can be used as an aqueous solution for emulsification, the
uniformity during the emulsification procedure may be maintained more
easily as compared to cases where the filtrate is recycled as an aqueous
solution.

As mentioned above, the filtrate to be obtained during the



conti nuing the evaporation of the organic solvent in

the m crosphere storage tank with stopping the cross 1-2 MAR 2007
flowfiltration after the conpletion of Step (d-1) or
(d-2). In addition, when the evaporation of the water-

i mmi sci bl e organi c sol vent i82the microsphere storage

tank is not conpleted enough as nentioned above and

the conpl ete evaporation of the organic solvent is
inérpduabr irm theverows fiwfiltet infRtepi (c) oephlee eecycled as an
formation or the regulation on residual organic

aphenary soluriiom as in &dapt(dol, or enanbealisploargadowithiout recycling
organi c solvent _in the m crosphere storage tank,

aaSnB"t RESP (ki pWhen éder@mlﬁﬁr avrride prgadds selvient having a
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and wi thout emulsification procedure, or a procedure

eiméetl winhegdlierntrdiod the foiraaosphsréanatsioage 1.2 MAR
2007 33 tank via a pipe being equi pped separately is
cont i Mdedheamthen hdrel) Wlie? the orgentcr sdgeht baving a boiling
filtration is continued while a fresh aqueous sol ution-
peingtowerntimn that peyjaseriingnmiseibée widuwater, theeorganic
filtrate is |ntroduced into . the A mcrosphere storage
oAt ByevaReTakse withan ghegricrosBhers s'fﬁreggéaﬂkr@rwg the
t.he on is carried out

t h t
GrtiRtpRs bl orhds RGTRROL i OF shemeeantidlytat & het
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storage tank, or the desired anmount of m crosphere,

dwitlmhlrigstlff&évaltﬁﬁ‘atlam & e Sigaiec kbR epit 9dUB@UNnicrosphere
m crosphere in the storage tank for a long tinme in

stoeageofartbhevitiuatapgpingaherabssiflowtittratipheifer thedcompletion of

hence, the treatnent tinme required for the m crosphere
Prepddel) on(d-2)pr bt eddiign,whanthe eyaperationef the water-

preferably within 1 day.
immiscible organic solvent in the microsphere storage tank is not

completed enough as mentioned above and the complete evaporation of
the organic solvent is required from a view point of the microsphere
formation or the regulation on residual organic solvent, then, in addition
to the evaporation of organic solvent in the microsphere storage tank,
another possible step for improving the solvent removal efficiency may be
additionally taken. The evaporation of organic solvent from microsphere
is additionally supplemented, for example, in Step (d-1), the cross flow
filtration is continued while the organic solvent in the filtrate is
evaporated, and then the filtrate after the evaporation is passed through
without stopping at the emulsifying device and without emulsification

procedure, or a procedure of returning it into the microsphere storage



Then, m crospheres thus obtained are collected in Step

(e). In Step (e), microspheres may be collected from al.2 MaR 2007
suspensi on accunul ated in the m crosphere storage

tank by filtration (cross flow filtration, dead-end
filtration, etc.), centrifugd8ion, etc. Wen

m crospheres are collected by cross flow filtration,

m crospheres are efficiently collected by renoving an
tagkevasa pgpaibeog equipped spapetdy as cohtineid) @rtiheStepnE-2),
cross flow filter used for the production of

thiecerosp Hive §iltrationteconinuas whdies figsh amatnurysolution in an
solution into the mcrosphere storage tank and
%PPB@ItéloingSHOquﬂg sotthe aé%‘é@t of &he ﬁgﬁrateers intfeduced into the
col l ec cros Fes are washed by utilizing the
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further arranged by passing through a“screen havin

Stigipt (@bl poo et (@-2) WihdA6¢é codprtidnapdiert thassdMbay vary

t hrough a screen having an opening of 150 pmto 5 pm
ddverding usfhecapacity pf ehrt sturpgesaokasr dne ideiretliaanount of
Dependi ng on the degree of evaporation of organic
wiirpsphere, Heut rigaatclesitapdeto stgreodeaprashatdd mierasphere in
in mcros heres obtai ned by the present. nethod, and
tthi‘?eStPé%% k foyahpng song étmw@wf B8 siuAtify gentrol of

t ed fol.l t hod
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(JP- 2000 239152) (Il) a nmethod of coating coll'ected

m cr ogph®te@s(eyy ﬁlﬁbt@@ph@ﬁ@ﬁ fria¥ebd avllegted fRbfha RispeRdion
poi nt, followed by drying them under

accumulated in the microsphere storage tank by filtration (cross flow
filtration, dead-end filtration, etc.), centrifugation, etc.

When microspheres are collected by cross flow filtration,
microspheres are efficiently collected by removing an aqueous solution in
the suspension utilizing the same cross flow filter used for the
production of microspheres. Further, by introducing a washing solution
into the microsphere storage tank and circulating it into the cross flow
filter, the collected microspheres are washed by utilizing the cross flow
filtration. Thus, not only the preparation procedure of microspheres,
but also the collection and washing thereof are made possible in a closed
system.

In order to obtain microspheres having a desired particle size

during the collecting procedure, the particle size of microsphere is

further arranged by passing through a screen having a suitable opening,



warm ng (JP-A-9-221417) M crospheres thus obtained are
used in the formof fine granules, suspensions,
enbedded type preparations, injections, adhesive
preparations, etc. and can be adm nistered orally or
parenterally [intramuscul ar3finj ecti on, subcutaneous
injection, admnistration into blood vessel,

per cut aneous admi ni stration, adm nistration via nmucous
aredriaften assirgg thtoughvagicnedn havires tal dpgniagof) 130 Mheto S pm,
the m crospheres are used as_an injection preparation
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adm ni stratl on), they referably be prepared in
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prepacsibes estcoantheamp beswairministered orally or parenterally
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[intramuscular injection, subcutaneous injection, administration into
blood vessel, percutaneous administration, administration via mucous
membrane (buccally, vaginally, rectally, etc.}].

When the microspheres are used as an injection preparation or a
suspension preparation (e.g., dry syrup for oral administration), they
may preferably be prepared in the form of a liquid preparation by
incorporating a dispersing agent (e.g., nonionic surfactants, polyoxy-
ethylene castor oil derivatives, cellulose thickeners), or alternatively, the
microsphere may be dispersed in an aqueous solution of a dispersing
agent as mentioned above and an excipient such as an anti-moisture
absorbent, an aggregation inhibitor (e.g., mannitol, sorbitol, lactose,
glucose, xylitol, maltose, galactose, sucrose, dextran), and solidified by

lyophilization, dried under reduced pressure, spray drying, etc., and the



i nvention, which is used for preparation of

m crospheres in a closed system is intended for 1.2 wan 2007

efficiently carrying out the nethod for preparation

of m crosphere of the present invention, and as an

apparatus for carrying out 3bep (d- 1) in the nethod

for preparation of mcrosphere of the present

i nvention, an apparatus conprising an emrul sifying
sididited pareparatiars phdissobteo ageistdlek wattrefoc ingstibhowhen

filter as set up in the following manner is

wsashplified. (i) it has a structure by which a

nmedi canent - cont ai ni.ng pol yner sol ution and _an _aqueous
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cross flowfilter as set up Int g manner
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(d-1). (i) it has a structure by whi ch

predenairerdntoontaai appgratus comprising an emu131fy1ng device, a
microsphere storage tank and a cross flow filter as set up in the following
manner is exemplified.

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

(i1) 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;

(111) 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



pol ynmer solution and an aqueous sol ution can be
introduced into the enulsifying device; (ii) the 1.2 MAR Zm07
enmul si fying device and the nicrosphere storage tank

are connected in such a manner that an enul sion

obtained in the enulsifying3@evice can be transferred
into the m crosphere storage tank; (iii) the

m crosphere storage tank, the cross flow filter and
rellernetid shé yicgosigwiresstaragec tnre etk @ filsatd fiteneh tlerough
that a part of the enulsion contained in the

thiccerosp Hisve fittep i getrod nked snintho g dgifyimeodevipe agrags s

fl owfllter and a liquid passing over the cross flow
Fquqaats $IUtOEk ur ned to the ni crosphere storage tank
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is e ed wt recycling a filtrat
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an apparatus conprising an emulsifyrng device, a
iroephbey starhge agaktank aanidsa flokmofilef bewet il &1 ths following
set up in the follow ng manner may be used. (i) it
thasnar shaydeunsedys win apparatedi foacantying migi Stepgdi] 2
t ~NA9Q X001 37 polyner solution and an aqueous
sol uti(@n cant besiansirogtiseadby wlichi e medipagienyigantaining
devi ce; the_enul sifying device and the
Rﬁlxms?gmi Honad g8 AAMIOUS FRIUtiheRR & infradigedhinto the
Irl1 é’ an _emul sion obtained in the enulsifying
Ve eaf B¢ ransferred into the microsphere storage
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the enmul sion contained in the mcrosphere storage
draOksifysng Rlevucgs bertransteered bas thleowidrospBere 8tutage 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.

On the other hand, as an apparatus for carrying out the method
for preparation of microsphere of the present invention wherein Step (d-
2) is employed without recycling a filtrate filtered through the cross flow
filter as an aqueous solution, 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.

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



l'iquid passing over the cross flow filter is returned

to the mcrosphere storage tank while a filtrate 1.2 MAR 2007
filtered through the cross flow filter is discharged
out si de of the apparatus. When a water-m scible

solvent is used as an organi 87sol vent having a

boi ling point |Iower than that of water, an apparatus
conprising an enulsifying device, a mcrosphere
pilpnegesdaténantd ancaqssoud selutiont ean besinsedduged mtohhe
follow ng manner may be used as an apparatus for
esarisHymge clevicgt ep (d-2). (i) it has a structure by

whi ch a nedi canment - contai ni ng pol yner. solution and an
aqueoud) sol thesaalsiyieg ﬁﬁ’t’%cﬁﬁfk&g‘? FRigresfehere storage tank
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:ass()ls:ttllig ri]n the following manner may be used as an apparatus for
carrying out Step (d-2).

(1) 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;

(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

discharged outside of the apparatus.



and/or a filtrate fromthe cross flow filter into the

enul sifying device may be carried out intermttently. -;.1,-2““200
In the apparatuses for preparation of mcrosphere of 7
the present invention, the enulsification procedure

is carried out in a small scahg repeatedly or

conti nuously, and hence, the capacity of the

emul sifying device can be downsi zed nmuch nore as

' t : f
o CF oS eiHicsR AAREAUIA for éﬁga%ﬁnéﬁl °§§éﬁ?§%§§&m
odmuldifyi ideyi hE6ul e
o1 OB T /ey P e Bb SRS i yicls cAUERMe for

riherdapieemergianesymethod foBpst lmitiorhel aitcspherdand it may
device has a structure to which a
rREdpelgstast aceording tmghp@wpeb se Sbtltﬁfoif,oann%mﬂaﬁdlbeaat.IMJS |
[ ' d t red, and a
TenrlsiEng euiceaiar AgnporioNe: eéu?;&%aééaqnmmmﬁm devices
i.on. 1 f d into the enulsifying _device
55 St O3 Ritig PRmetehiirestnent ﬁwfss sberamulsilicaten
i . - the.circu iQn prpcess is
ROEYAE iCHbr Shffed fuue tonehibafily Bt Tk Yo ReBE G us d
' ' u ne
e AR PR S ANER i B b Rl

@mly/orfd filtrdtd from the erodsBowi fltQSPR6 the %h?ﬁ%@ﬁliﬂ%agvice may
where an aqueous solution is contained beforehand.
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controlling the introduction speed of a .
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| ution (including cases of recycling a filtrate).
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of the nedi canent-containing polynmer solution at e
FaBaeify of the microsphere storage tank.

Besides, the emulsifying device has a structure to which a
medicament-containing polymer solution and an aqueous solution are
designed to be transferred, and a medicament—containing polymer
solution and an aqueous solution are transferred into the emulsifying
device from a storage tank containing them respectively. When carrying
out Step (d-1), the circulation process is initiated without having a
storage tank for aqueous solution by transferring an aqueous solution
obtained as a filtrate into the emulsifying device via the cross flow filter |
from the microsphere storage tank, where an aqueous solution is
confajned beforehand.

The emulsifying device may have a function of controlling the

introduction speed of a medicament-containing polymer and an aqueous



when the volune of the filtrate (i.e., the aqueous !
solution in the enulsifying device) reaches a 1.2 waR 207
speci fic anobunt, a function of transferring a

speci fic amount of the nmedi canent-contai ni ng pol yner
solution at the instant wheB89the concentration of

organic solvent in the filtrate reaches a specific

| evel or bel ow while continuously introducing a
daltitioat(mdliadeng cabes ofirpoyolingsofiltrate). i Fot keample, when a
enmul si fying device) into the enulsifying device, or a
filtnade ile meaifcled gl an rgueaus soldtion, threemulsifying device may
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devieglyis eepi eosishaet, tedCt r ansfer the

The emulsifying device is coupled to the microsphere storage tank
in such a manner that the resulting emulsion may be transferréd into
the microsphere storage tank.

For the continuous emulsification, the apparatus may be
designed, for example, so that the medicament-containing polymer
solution and the aqueous solution may be transferred into the
emulsifying device through the upper side or the lateral side thereof to be
emulsified, and the resulting emulsion is transferred into the
microsphere storage tank through the lower side of the emulsifying
device. Further, the apparatus may be designed, for example, so that
the medicament-containing polymer solution and the aqueous solution

may be transferred into the emulsifying device through the lower side or



emul sion fromthe enmul sifying device into the .
m cr osphere storage tank by utilizing said filtrate 1.2 MAR 2007
flow. The m crosphere storage tank may be any ones

bei ng made of various materials as described for the

met hod for preparation of nfOrosphere as nentioned

above, and the m crosphere storage tank has various
functions of evaporating the organic solvent as

tiheslatérnad sidothereof forettudisifioatipnepaddhiearesofiting emulsion is

m crosphere as nentioned above. In the nethod for
presBawati fopmotheniarr esBreemusiflying ¢evdeeand awipanaiienly

t he vol upe of the aqueous solution, being made up of a
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oy epidiziig saidofiltraterfospher e as descri bed above. The
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connedileziminraspiiera starager tarfamayhkbe emyl enembeiong siadedof
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im¥ntienaddedoland of the aqueous solution, being made up of a
majority of the volume of the emulsion, is not increased even though the
microsphere production scale is increased, and hence, the microsphere
storage tank for carrying out this method may be downsized, and the
volume of the microsphere storage tank necessary for industrial
production of 1 kg of microspheres can be kept down to 10 to 100 liters
or like.

The cross flow filter may be any commercially available ones as
exemplified for the method for preparation of microsphere as described
above.

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 only

a liquid passing over the membrane filter is returned into the

microsphere storage tank, while a filtrate filtered through the cross flow



. for said additional solvent evaporation, a suitable
device for evaporation of solvent may be separately 1.2 MAR 2007
equi pped, or the function of evaporation of organic
solvent to be used in the m crosphere storage tank may
be used. Moreover, each path#dy may, if necessary,

have a function of transfer pronotion for the

transfer of the enulsion, filtrate, etc., and any
filtamisfietraochgredearte thecmuatsifyibg devine, omdipebbrgedrfrom the
gear punp, centrifugal punp, diaphragm punp, etc. nmay
arparaéds. When an organi ¢ sol vent such as nethyl ene
chloride, which is_ often used in the nicrosphere
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and further, the mcrosphere production in a closed
agahtnsolvens se kel wsed  Yhemietogsiafrei stbZaid tmlanthy be used.
prevention of contam nation of bacteria for

m cr odberaet pedeh pathiway may dif ugpcebsirys iheoe & henction of
present apparatus for preparation of mcrosphere is

tdanpier zeematien nodwitrapstemef theeemiulsiong filteatal ednd and any
hence, the present  apparatus is excellent as an
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e
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So as to prevent the diffusion into the atnosphere of

ridiRssargenuse $0tlvedd mantibecthirldg appaittistfbe preventing the
evapor at ed organic solvent. The organic solvent is

diffosver eldeteyf éntoethrodutside inwédy iof @ nivyroeeaentzd ,prablems (“A
met hod of introducing into cold water, or a nethod of
law in regard to monitor of the discharging amount etc. of specific
chemical substances into environment and improvement of control
thereof” published on July 13, 1999 as well as by an Order of the
Government issued on March 29, 2000), and further, the microsphere
production in a closed system is essential in view of asepticization and
prevention of contamination of bacteria for microsphere to be used as a
drug, but since the present apparatus for preparation of microsphere is
downsized, the closed system is easily achieved and hence, the present
apparatus is excellent as an apparatus for the industrial production of
microsphere.

When the filtrate is discharged outside of the apparatus and the

organic solvent is evaporated off by an equipment of evaporation of

organic solvent, the organic solvent is preferably recovered and recycled



adsorbing to porous particles, etc. The adsorbing ; _
met hod is done with an apparatus of adsorbing with 1.2'MAR 2007
fi brous active carbon, a general purpose apparatus of
recovering chl orocarbon exhaust gas, a small type

appar at us of recovering chl of@carbon exhaust gas, an

apparatus of recovering a | ow concentration of

chl orocarbon exhaust gas, an apparatus of adsorbing
ifvinehesgaaywsaas e preecrtattzodiffusion unth et abmdsphere of the

apparatus of adsorbing wth spherlcal active carbon
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only a filtrate is introduced into the enul sifying
adsorbing and condensing a gas of a solvent in low concentration
“Haloneater” manufactured by Toyobo Co., Ltd. may be used without
modification

The present invention is illustrated in more detail by Examples
and Reference Examples, but the present invention should not be
construed to be limited thereto.

(Example of apparatus for preparation of microsphere)

Examples of layouts of the apparatus, which may be possibly
used for preparation of microsphere by the present method, are shown in
Fig. 1 and Fig. 2.

In Fig. 1, a medicament-containing polymer solution is
introduced from the storage tank for medicament-containing polymer
solution (4) into the emulsifying device (1), while an aqueous solution is

contained beforehand from the start in the microsphere storage tank (2),



device (1). After the enulsification, the resulting

emul sion is transferred into the m crosphere storage 1.2 AR 2007
tank (2), and the enulsion, i.e., the content therein

is introduced into the cross flowfilter (3), and a

liquid passing over the fil#8r w thout being filtered

is returned to the mcrosphere storage tank (2), and

a filtrate is introduced into the emul sifying device
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procedures are repeated iterative
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device (1) .1 2 MAR 2007 44 nmay be ei ?{[g? a dev?lc)e

dtoragotdnk ﬁmumeelmdmeﬁt«cahrtmmg palyleet selutisn (4) and the
ermul si fication by non-continuous batch-treatnent.
Besagretank fer aqueous solution (5), respectively, and 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 discharged. Freshly, a medicament-containing polymer
solution and an aqueous solution are introduced into the emulsifying
device (1) from the storage tank for medicament-containing polymer
solution (4) and the storage tank for aqueous solution (5), respectively,
and emulsified. The emulsion thus obtained is transferred into the
microsphere storage tank, and thereafter, the above procedures are

repeated iteratively.

In the apparatuses of Fig. 1 and Fig. 2, the emulsifying device (1)



m crosphere "storage tank (2) may be one having a 42 MAR 2007
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 .

menbrane nodule, etc., but t he organi c sol vent
having a low boiling point is mscible with water,

* then the mcrosphere storage tank (2) nmay be one
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salvehacand @le¥sultant is dried under reduced pressure overnight ina
-dgsiccator to give a solid solution. To this solid solutioﬁ is added
methylene;chloride (20 g), and the mixture is made a completely clear
solution.

- (2) In the apparatus for preparation of microsphere as Shown in .Fig.
1 (employing emulsification by non-continuous batch-treatment, and a
microsphere storage tank having a function of evaporation of organic
solvent by a hollow fiber membrane module), the microspheres are
prepared. That is, to the stainless-steel microsphere storage tank
(clqsed tank; capacity: 20 liters; manufactured by M Technique, Inc.)
having a stirrer (CLM-0.5S8D) and a hollow fiber membrane mddule |
(NAGASEP flat type M60-600L-3600; effective area: 1.8 m2; - |
manufactured by Nagayanagi Kogyo KabushlleaJsha)eqmpped fhérein

is added previously a 0.1 % aqueotis solution of polyvinyl aicohol



The Ni ppon Synthetic Chem cal Industry Co., Ltd.) (15
liters), and the mxture is stirred at 400 rpm 12 waR 2007
Further, a nitrogen gas is blown into the inside of

the hollow fi ber nenbrane nodule at a rate of 15
liters/minute. The aqueous 6l yvi nyl al cohol solution
inthe tank is introduced via a tube punp (XX80ELOOO;
manufactured by MI1ipore Corporation) to a cross
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aveg 2ridcseoindsntvery 2exapoted. edllod Emulkdication sucgrrekd out at
the filtrate side is restarted, and the obtained .
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Wien the volunpe of the content, within the 1.2 MAR 2007

the influx of the filtrate is introduced into the stainless-steel microsphere
storage tank having a stirrer. The emulsification procedure is continued
until one minute after the final injection of the solution obtained in the
above (1), then 5 minutes after the final injection, the influx of the filtrate
into the emulsifying device is stopped by stopping the tube pump at the
filtrate side (while the circulation into the cross flow filter is continued).
Then, a nitrogen gas is blown into the hollow fiber membrane module at
room temperature for one hour at a rate of 15 liters/minute to remove
the organic solvent from the emulsion.

(3) After the organic solvent is evaporated off, the tube pump at the

filtrate side is restarted, and the obtained filtrate is discharged at a rate

of 250 ml/minute. When the volume of the content within the



m crosphere storage tank becones about 3 liters, 1.2 ua
purified water (12 liters) is added at a rate of 250 ‘¢ MAR 2007
m/mnute fromthe upper part of the tank while the

cross flow filtration is continued. Then, by

continuing the filtration, t4w volunme of the content

wi-thin the m crosphere storage tank is adjusted to

about 1 liter. The content within the m crosphere@&d
shieregishérandtolr sgd fa316 bees @@ sid¥dutas Gk gﬁ%ﬁie%fw 1

purified vvateré%l liter) is addegsto&ﬁ m crosﬁher%2
Sitershfreatidad atantatehsf 256 ndl¢ noinuitbdramase hipesy phit éfethe

is washed by circulation, and further the content

fankiwhilethe sressopwdiltragiony sgeontamideds Thensbgrooadinuing

int? a beaker to collect the remaining mcrospheres.
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Tween .80; nuf actured by N_kko Chem cals Co., Ltd.),
Hapﬁ%%lgar(@gg%? terskisrcentrdnged (200 zpm,cl Q@ mingges) to
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rporation), and as a result, it was 4.9 pm The
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to be used, was 79 % The |yophilized m crosphere

PO by (blyophilizerd RS 1 008 S; maacficired idyeK{dwh Shihku Co.),
To the solution is added a 0.5 M aqueous sodium1, 2

ang drigy at 20°C under 0.1 Torr (13.3 Pa) for more than 15 hours to
give lyophilized microsphere powders.

The average particle size of the lyophilized micfosphere powder is
measured by dispersing a suitable amount of the lyophilized microsphere
powder in a diluted solution of polyoxyethylene sorbitan fatty acid eStér
(Tween 80; manufactured by Nikko Chemicals Co., Ltd.), and measured
by a laser diffraction particle size analyzer (SALD-1100, manufactured by
Shimadzu Corporation), and as a result, it was 4.9 um.

The recovery rate, which is a percentage of the weight of the
lyophilized microsphere powder to the total weight of the polylactic acid
and leuprolide acetate to be used, was 79 %.

The lyophilized microsphere powder (5 mg) is dissolved in

acetonitrile (1.5 mL). To the solution is added a 0.5 M aqueous sodium



47 chloride solution (3.5 nL), and the mxture is

subj ected to centrifugation at 2,000 rpmfor 10 1.2 MAR 2007
mnutes to separate the precipitates. To the

resul ting supernatant (200 pL) is added a nobil e phase

[26 % (v/v) acetonitrile/0.683 M potassi um phosphate

(pH 2.5), 800 pL], and the mxture is neasured by
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160C; the detector: FID; detection tenperature: 170C
m¢rasphene pantielestiscalculgomt]. ndoial resydls it wasrdden%.

gas; flowrate: 60 nL/mnute; air: 40 kPa; H2: 60

kPa], lnd-ddisdnsn(fer he&h PeFiarmemcedigadyirompaiggyaphy;
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The content in the m crosphere storage tank is

fthe mdirc bddy 1k ©- 14Belmtegsstof IGRy7A, Ihenuédctaredthy Shirfiadzu
liters/mnute, and the filtrate is flowed

Corporation) [column packing; Gaschropack 54 (manufactured by GL
Science), column temperature: 160°C; the detector: FID; detection
temperature: 170°C; injection temperature: 180°C; mobile gas: nitrogen
gas; flow rate: 60 mL/minute; air: 40 kPa; Ha: 60 kPa], and based on a
calibration curve previously prepared with a standard solution of
methylene chloride in 1,4-dioxane containing bromoform (2.9 mg/ml),
the concentration of the test sample liquid is estimated, and then in the
light of the weight of microsphere particles used, the content of the
methylene chloride in the microsphere particles is calculated. As a
result, it was 1740 ppm.

Example 2

The content in the microsphere storage tank is introduced into

the cross flow filter at a rate of 6 liters/minute, and the filtrate is flowed



12 MR 2M/ 48 into the emul sifying device at a rate

of 120 m/m nute. The |yophilized mcrosphere powder 1.2 MaAR 207
is obtained in the same manner as in Exanple 1 except
that the injection of the solution obtained in Exanple
1-(1) is carried out 2, 5 88 12, 16, 21, 26, 31, 37

and 43 mnutes after the first injection thereof. The
average particle size as neasured in the sane manner

iaso ithe ebxalyifiyengd derice Gt3IBrepwe ofal2D il miendeer Thatlgophdized
78.8% When calculating the content of |euprolide
migospberopowidesds pbtaltm@d lm dreosghermapacr ias| iwsExampie 1
same nmanner as in Exa , it was 8.87 % Then, when

eweptithat Hae tmectentad eﬁolﬁﬁpﬁwtéﬁélidﬂrbﬁxa@ﬂplﬁ b is
AU ey 258 e o o ERAR St GBRY R e o
| To | lid t at factured b
AR e g content Soaﬁe%a ?Z‘E{H”;f and
Lyl : - .
Panut Zﬂ?ﬁ%%@% HRIE 8GR A sRedth Itk somd Bapgr as in
KdSmPle Dwas e, @ﬁqﬁﬁ HRHNHeERR 068} PAtedRa’ &@ 8%) aPfen

ethanol (20 m), and the mxture is conpletely

dhleskitigdthelbostesnl aftieaprolidd htdétaredohbdiagdhinatd | t er
havi ng a nenbrane pore size of 0.22 pm (Durapore,

BB phantd pasticlpernatthd daonemyarser by indHxagmepla df #ryas
evaporator heated at 60C for 3 hours, and the

§.89Yot arfthers \mlnctre@almdetlnget@@cemtpnégﬁ methylenaciglaridenin the
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%;{1 E %l 31 (enmpl oyi ng emul sification by non-continuous
e

atment, and a mcrosphere storage tank

QP "G Slm ke of ool ESas ke
&ftent: 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 filter
having a membrane pore size of 0.22 pym (Durapore, GVWP), and
evaporated to dryness by using a rotary evaporator heated at 60°C for 3
hours, and the resultant is dried under reduced pressure overnight in a
desiccator to give a solid solution. To this solid solution is added
methylene chloride (40 g), and the mixture is made a completely clear
solution.

(2) In the apparatus for preparation of microsphere as shown in Fig.
1 (employing emulsification by non-continuous batch-treatment, and a
microsphere storage tank having a function of evaporation of organic

solvent by a hollow fiber membrane module), the microspheres are

prepared. That is, to the stainless-steel microsphere storage tank



prepared. That is, to the stainless-steel mcrosphere
storage tank 1,2 49 (closed tank; capacity: 20 ""’ZMZDT:’
liters; manufactured by M Technique, Inc.) having a '
stirrer (CLM0.5SD) and a hol |l ow fiber menbrane nodul e
(NAGASEP fl at type M0-600L-3800; effective area: 1.8
n2; manuf actured by Nagayanagi Kogyo Kabushi ki
Kai sha) equi pped therein is added a 0.1 % aqueous
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rpm and the enul sion overflowed fromthe enul sifying

iaviugec el 8y Miligoss Cdrporgtibh) &f atraité of 10tliteds!t@enute, and
into the stainless-steel mcrosphere storage tank
theviiltrpte fdtdredahrotigk thewdress iflost mempraxoefiitee urgler a
continued until one mnute after the final injection
presshee 96013 o9.0btMPaas floweadhat 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
(XX8200115, 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 every 2 minutes. The emulsification is carried out at 16000
rpm, and the emulsion overflowed from the emulsifying device by the
influx of the filtrate is introduced into the stainless-steel microsphere
storage tank having a stirrer. The emulsification procedure is continued
until one minute after the final injection of the solution obtained in the
above (1), then 5 minutes after the final injection, the influx of the filtrate

into the emulsifying device is stopped by stopping the tube pump at the



above (1), then 5 mnutes after the final injection,

the influx of the filtrate into the enulsifying '1'2“‘“2007
device is stopped by stopping the tube punp at the .2

Af AR 2001 50 filtrate side (while the circulation

into the cross flow filter i80continued). Then, a
nitrogen gas is blown into the hollow fiber nenbrane
nodul e at roomtenperature for 2 hours at a rate of
fAfrdte tsides (wihilel the toiroudatee ihtethocgess fowdilvants dardimued).
the emul sion. (3) After the organic solvent is
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i8FUFthedradtet®ro OBk rB1s3b ReWMIeRe iddi8e of the

average particle size as neasured in the same manner

d@9ss MlowERREP e whshedby8irblilatastd 4@ fliRteyehe RietBss
74.7 % When calculating the content of |euprolide

taansfereed d1tbad bedkentd belleat thieosphairenganicrosglseres. t e
same manner as in Exanple 1, it was

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 Co.),
and dried at 20°C under 0.1 Torr (13.3 Pa) for about 40 hours to give
lyophilized microsphere powder.

The average particle size as measured in the same manner as in
Example 1 is 5.49 pnm, and the recover rate was 74.7 %. When
calculating the content of leuprolide acetate contained in the
microsphere particles in the same manner as in Example 1, it was
10.05 %. 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 709 ppm.



10.05 % Then, when cal cul ating the content of

net hyl ene chloride in the mcrosphere particles from 1.2 MAR 2007

the m crosphere powder in the sanme manner as in

Exanple 1, it was 709 ppm 1,2 MAR 2007 51 Exanple 4

The |yophilized nicrosphere pdwder (30.0 ng as

| euprolide acetate, 298.5 ng as m crosphere) is

wei ghed and put into a glass vial (capacity: 5 nm,

Eremuplecfiured by West). To the vial is further added a

2 % aqueous solution of dextran 40 gnanufactured by S

8v D yomhilized misrafpheraipiostrars(3pr@ymgasilguprolide

filtered through a . filter having a nenbyane ore_size

%get@tez?%#(r@ara&p@ﬂgosgwm) lsmlghed.am Pyt dntq aiglgss vial

(e 2o RS Iare Sy Esty. ToHhe doLs Sifieharded a
éj% Sauggpégghuﬁo& ;g%"e&u(ajn%ﬁ e(ﬁ@mﬁt%)c(:tulaqklp H% Slrgs ftsoéﬁémicals)

0 grve i'zed mcros
h | I

P T R A s e S ?E?th%@ﬂ?éefgs&?rane

poreesgie 800. 2R ikh QDhlﬂéﬁgre k(wwmko/x hyss@fring, the

Ltd.), 0.5 @6sod|un1carboxynethyl IIu ose [chorate

hibute iy fiozeai with(anbaiphilifér: (R1G 1BOBS?aaanmﬁamthae<ﬂ yeHyowa
by Nichirin Chemcal Industries, Ltd.], 5 % aqueous
$hhMmuKXxﬂaEHﬂQﬁJ(de(hbﬂkkmﬁiatﬁMTTEHélﬁT@mn@ﬁm%&kuﬂer
di spersed to give a dosage form 1.2 MAR 2007 52
ghauisiRhbaurapplgicaBantiized seicoesrnars -t he present
invention, a closed and downsi zed apparatus for
i on of m crosphere can be made possi bl e by

usi ng pss flow filter duri t he, producti.on, of
m or oAU RpH R, e SSpth SHlaiiGu M EaHrrale } ke added
'1f°P ﬁélng%th £ G 6,5 P ¢ g%ld E%t%r (Jﬂ%ee%téﬁ’srﬁ'%%h?actured
uses an envi ronnen probl'em' can be
W FWL%EE €hemicals 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.



and m crospheres having a high quality may be

produced. Therefore, the present invention provides 1.2 MAR 2007
an extrenely excellent nethod for industrial

producti on of nedi canent-containing mcrosphere, and
apparatuses to be used thereb@r. 1.2 mAt 2eo07 53

CLAIMS 1. A nethod for preparation of m crosphere,

whi ch conprises the followi ng steps: 5 (a)

18U STRYADARPIRCARBIAIEYL - cont ai ni ng pol yner sol ution
contai ni ng a nmedi canment, a bi oconpati bl e and

bi odegdreapaging tmthg presentdnventiopl e gessdrendaiewasized
organi ¢ sol vent hayving a . boiling point [|ower than
IRATASHS @repaanaéloahofaaumf@&f Gendee mpdgpossible by using

emul si r}g V|ce o for |SI on&vﬁ\lln i n sai
et ey R e et oLt e pars Byfion rder
d‘&uﬁt‘g ?n@t%% %% S Yhi Qﬂﬁugpc)n %f 8% rgégi@go E S golifed

ron In oamcros ere storage

ét?ﬁ&%%‘rx}%gn%}ﬁcﬂ alsE a@ﬁn@i‘i‘yhﬁ{é?ﬁaf EP&'% %ar} Ipre;l_/%nted

m cr storage tank into a cro

a(rdd alcms;ﬂ%ﬂéérhmng o hip Quaﬁgsmé% Qé’?)ﬁ'o&{i@ecﬂ i | TBRErdfOre,
the m crosphere storage tank )-i1) recycling a
thiel preaeat invdretied providet aiawme(ly esselldrwrleithdéfons
an aqueous solution for Step (a), repeating Steps (a)
industiFid) preddctidre of lrﬂn:aimarrwmcmr&aimmgtmhavmspbese and
boiling point |ower than that of water is 20
apparedubee tavbenisesk therefaren evaporating said organic
solvent in the mcrosphere storage tank during this
circulation process; or (d-2)-i) returning a liquid
passi ng over the cross flow filter to the mcrosphere
storage tank; (d-2)-ii) discharging a filtrate
filtered fromthe above cross flow filter 25 w thout
recycling it as the aqueous solution for Step (a),
repeati ng Steps
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(a) to (d-2) with using a fresh aqueous sol ution, and

when the organic solvent having a boiling point |ower 1.2 MAR 2007

than that of water is imiscible with water, then

evaporating said organic solvent in the m crosphere

storage tank during this cipPdulation process; .1,2

MAR MR 54 (e) collecting mcrosphere in the

m crosphere storage tank after Step (d-1) or (d-2) is

conpleted. 2. A nethod forCpA&Mdsr ati on of m crosphere,

whi ch conprises the followi ng steps: 5 (a)

enul si fying a nedi canent - contai ning pol yner sol ution

cont ai ni ng_a medi canment, a hi oconpati bl e and .

bi odedt aa%.tﬂsn%i ﬂ%rmﬁyar%% of émcaw@hepr@» yrEFhgognprises the

tW@t er-inm sci bl e organi c solvent having a boiling
PHENE SU&RS't han that of water into an agueous

@ﬁé?é: o st B R e BTTHER EiBon
RS StbBad i 28 45805 BAkME ARG (BN CLFRDSIE RS -
R 2

|oh|ntoamcros eresora

Wan sditbld Bbrﬁﬁlé&%ﬁa &h eagénlefsoq%tqmlﬁg%bsﬂﬁ{g bbﬁlt

m crosphere Storage tank into a cross flow filter;

lotret)thiah treitwiagranto ghidyurass selueleer it AR eﬁ*ﬁﬁ%ﬁfymg

flow filter to the mcrosphere storage tank;

dalsdd 10 fgrmeqyemulgion Wheteiat siflirhedoadnénboon teenakppelymer

cross flow filter as an aqueous solution for Step

fayptiondgetisperpes: imphe agueeus golutjoniand  evapor at i ng

said water-im scible organi c sol vent .in the

(R cr os phBRESKITRS Fag e DIARRAAIPRYOR AN BrBiaespharfystorage

zeb collecting mcrospheres in the m crosphere storage
after Step (d- 1) is conpleted. 3. The nethod

oo T GoE A b U P Rur R g
dtetd M1tk 9RSa cross flow filter;

(d-1)-i)  returning a liquid passing over the filter to the microsphere
storage tank;

(d-1)-11)  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)-1) returning a liquid passing over the cross flow filter to the
microsphere storage tank;

(d-2)-i1)  discharging a filtrate filtered from the above cross flow filter
without recycling it as the aqueous solution fof 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;
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25 (i) a solution in which a bioconpatible and

bi odegr adabl e hardl y-wat er - sol ubl e pol yner and a 1,2 MAR 2057

nmedi canment are di ssolved in an organic solvent or

wat er - i mm sci bl e organi c sol vent having a boiling

point |lower than that of wabér; (ii) a suspension in

whi ch a bi oconpati bl e and bi odegr adabl e 55

hardl y-wat er - sol ubl e polynmer is dissolved in an

(ey gani c solﬂemmg aricvedpdtereiimthsanibdresphgenstorage tank after
having a boiling point |ower than that of water, and
Stepeldi- thor(d-2) ¢s sospseitdd in the resul ting pol yner

sol ution iii) a dispersion in which a bioconpatible
Znd bifba@@t&@@a%r@resaﬁ%ﬁm@ f ppicEpsRlTgh Meniph | Gpmapripes the
fgissolved in an organic solvent or water- inmscible

Iguing sktSent havi ng a boiling p0| nt | ower than that
us_sol.utiqn.of medi canent

@kﬁ’?ﬁié‘afmﬂ BB SRR ANt Ty SR v fite
SBeRBBUREON pl il 008l LARRP AN OB 48Dt bl hardly-

y:wat er -'s
\géé‘e%oéd'lﬁ%lé : BoRng¥ sﬁalacwa%&l ﬁﬁmlserbl%rgzrmlcram@&rtbh&mg a
organi c sol ve having a boi 1 ng point Tower

BdihgPoinel®@rer eikh Qhé@bﬂWa@@r hitotdie agtib6lis solution in an
bi oconpati bl e and bi odegradabl e hardl y-wat er-sol ubl e

gmlsiBring devive safeenonganhalsohwehtrein Sadd spedisachdrrt-

the resulting polynmer solution, and further a
erdavamgolyidarssadiition| is elispersedsipetiteaqueouhgolution;

di spersed pol yner solution. 4. The method according to

B ai m 1 Hansferging haobtringchAmisientintna rpicrgsphefaytorage
is carried out continuously, and the resulting

@R sion i s transferred continuously into t he

n1crospher t or age ta cor

to
aim 1 ortr(éguwrr]l o . f the e 1on rom %ﬁiémc]r %Elé ere

eerru SI IC&IOH

§t6}a$e§ta&ﬁ5 'h'lﬁ)da %P&séjﬂo@aﬂlg& treatment, and the

resufting emulsion 1In each ’'batch is transferred

@%n f)-§i dugddu¥niny 8 idiEdpLIsIePBOEL tis¢ ersdeilowdilker & the
he nmet hod according to claim1l, wherein the organic

mitrospherdatorage aahii | i ng point | ower than that of

water is inmmscible wth water,

(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
evaporating said water-imiscible organic solvent in the microsphere
storage tank during this process; and

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

3. The method according to claim 1 or claim 2, wherein the
medicament-containing polymer solution is one of the following ones:

(1) a solution in which a biocompatible and biodegradable
hardly-water-soluble polymer and a medicament are dissolved in an
organic solvent or water-immiscible organic solvent having a boiling point
lower than that of water;

(i1) a suspension in which a biocompatible and biodegradable
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25 and the organic solvent having a boiling point

| ower than that of water is evaporated from an .',QWmW‘

emul sion in the mcrosphere storage tank by warm ng,
pressure reduction, blow ng of a gas, evaporation wth

a hollow fiber menbrane nodbbe, or a conbination of

t hese nethods. 12~-MAR 56 7. The nethod according to
claim2, wherein the water-imm scible organic solvent
eandipgvatelbaidlubly paynier iswlissolvad it lat oodamatselvdrg or water-
evaporated froman enulsion in the m crosphere storage ,
immiksdible orgamia golvysngdmnvies ecbeitingapringlowenghan that of water,
gas, evaporation with a hollow 5 fiber nmenbrane .
FRH & BedirargeRbifbPRERRIFDIN Hhe seswiingopalymer sofption;

ol verih or SHIBE R BB By ARy BRebI s AR S TRRGradable
DS 280 001 00 bR R 080180 M Bk @ RS vater-

an emul s m crosphere Stor

. . a1 j i | i o .

B Pt Rl AM L BGIFETRARRo A B 121 Bt warer
S ¥eNqREouNBbRItIdNTBT Bfd ELMRHY S HEsiak¥8th thaVtelltdng
boiling point |ower than that of water is a

peiyngenaflatoal i phati c hydrocarbon sol vent. 10. The

nmet hod according to clains 1, wherein the organic

sol ver(tvjor andispersion icwhich ongarfibiosanpatibldianidng a
boiling point |ower than that 15 of water is miscible
wipdagradadle hardli-Meater-apbibieinnlymiers ke digsgdveidins snvaniganic
having a boiling point |ower than that, of water from
VML PE Pater-1minisapble gsgmaicsayertaliavinga bpding point lower

G900 PR oA e
b UBE 0001 M8 S5 AP B DR SHLEBR oo
Whassiiselng MRIFGRITBAE pdlPedi SOl ROAN AT R 4 n9dit&ment

one 1n which a nedicament” i s suspended and
iBidisesipad ide sisprtdeidogiedicadidpeesdtb plymenmsslution.ubl e

polymer is dissolved in a water-m scible organic

40| verfhdawithgdaadeoirdinpgtqciamn 1 @nd, wherein the emulsification
of Step (a) is carried out continuously, and the resulting emulsion is
transferred continuously into the microsphere storage tank.

S. 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.

6. The method according to claim 1, wherein the organic solvent
having a boiling point lower than that of water is immiscible with water,
and the organic solvent having a boiling point lower than that of water is
evaporated from an emulsion in the microsphere storage tank by

warming, pressure reduction, blowing of a gas, evaporation with a hollow

fiber membrane module, or a combination of these methods.
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25 than that of water, and the aqueous solution is a

uni f orm aqueous sol ution containing a solvent being 1 2:MAR 2807

immscible with said water-m sci ble organic sol vent

but being mscible with water. 13. The net hod

according to claim1, whereiRbduring Step (d- 1) or

Step (d-2), the flltratl on speed through the cross
flowfilter and the influx 12 MAR 2W 57 speed of the
2l sikhe freshotdhecconding foyclagmd2ywhberdint thet Water-immiscible
m crosphere storage tank are controlled substantially
qrigania relvent faving Rlé@splmg@ombl%@ dian Heakepliwatemisi n

said tank_substantially constant. 14. The et hod
yapsratssyiros andg IOPHE e RASTOPHETS FEOTREE rtagbrﬁ@f e

5 storage tank is %00“ softato{ h a holl
‘Q?I{IP%,% TESSHES T %%u?%‘?n "Vc}ﬂgt(’?@a%%n‘?"apféa 19Re With a hollow

ﬁ@érhr%%frﬁt?{%edne il 811 i 'n%,rt o%hoy\‘ﬁ'%s%' f:lj?gd ore

Size' 0 I ane € Cross ilter

g | nc’lfﬂkerﬁétﬂga afgco}élé{%gt gyn36 27 LhReRYR rtgg%ﬁ‘gamc solvent

particle size of the m crosghere,

614 d;vhfeatirﬁﬁné&bwsggbrﬁ& doeeriti hdviak & Bbﬂmgt P6irke&er than

low filter is adjusted to the range of 1/ 100 to 1
tfna$ abfwdtee is BUapotittd drompeednoflsidre irethé shivnospihere storage
said cross flowfilter. 16. The nethod according to
talndd Iy €Saporsi@i witthe haltewy dibes mémbranemantindme
filter of the cross flowfilter is wthin the range_ of
9. 01 tthamethgdmacordingrieeciamrndavhetaindinegoneani¢ sphient or
or 2,, wherejp the enul sification js_carried out

%@é%FIH}% AFSATHE SEFEMLAAVIDE i ‘P%hﬁ‘@ POIRé ﬂo‘gﬁégﬂan that

<§,f ‘gﬂ”ﬁ'r%sé'rﬂﬁi,odafﬁg‘f%# hiiphdtig Riatereson SR8 10 Srep

%/%I) ul Sp ?[’:&étﬁgdo%ggga r{%Ec; Qﬁafl&tgﬁlz?\”ﬁfgghlﬁf O&g’a@u@solvent or

WEEHCRARIS ciBRNG Al 18 GoRRINE rf?e[wﬁ? |ault)d)1‘Pi‘91 ﬂ&nt Tbﬁeﬂ?ﬁﬁ'ﬁ Ghat
according to claim1, wherein S - i s enpl oyed

AOwaibirds maiseiisleacRrwiteg, hadchal Wa}aor&ﬁ@h&jfrthgtcﬁ’ganlc

(d-2) is enployed.

solvent having a boiling point lower than that of water from an emulsion
in a microsphere storage tank is not carried out.

11. The method according to claim 10, wherein the organic solvent
having a boiling point lower than that of water is a water-miscible ketone
solvent.

12. The method according to claim 10, 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.

13. The method according to claim 1, wherein during Step (d-1) or

Step (d-2), the filtration speed through the cross flow filter and the influx
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21. The nethod according to any one of clains 1 to 20,

wherein the 25 bi oconpati bl e and bi odegradabl e 12 MAR 2007

har dl y-wat er - sol ubl e polyner is a polyester of
hydroxyfatty acid. 22. The nethod according to claim1l

or 2, wherein the microspher¥4 are collected by
dead-end filtration, cross flow filtration or
centrifugation, or a combination of these nethods.
spe2d\WRh20émul&i8n2BomTtie emtiisidyiagabsvdte thtoothel micnodphere
or 19, wherein the nedicanent is recovered fromthe .
sqrrgaitargo hne contmpiledrsubssansially dhiegamé spras to keep the
m_crospheres. 24. A nethod for preparation of

* 2, Hhe petboHRRREding Roslaier astha (RPastiBaP Y FHCERsPhere
TR TR R0 D0 Bt GRS (s BRERDAPE RS for
ﬂgﬁmgﬁgﬁ&_f or preparation of mcrosphere froma

medi cane 0 contai ning polyner solution containing

£5 MediaRtthod Ricesa@atd Blafmsandr i eeedeadaht §ore size of

har dl y- wat er - sol ubl e pol ynmer and an organi ¢ sol vent
thavineen e fiitegopthatrdsaswifhiest ishatthef rampeast, 1 ABG0 to 1/3
an aqueous solution in a closed system wherein an
afnhlesavferage pdeticleesiza ofithe dephredensdrosphere, teank tlam filtration
cross flowfilter are set up in the foll ow ng manner:

spedi of the fldrate fsomudteuerosisyflawifidteras adjusted to the range of

medi canent - cont aj ni n pol ymer saol ution and an aqueous
Kol QR ted /Sa9f e mfw%&m spred of iBe capyilsien ynigysaid cross

evige; (ii) the emul sifying device and the
Ll EﬁShere storage tank are connected in such a

[Bnnerr Dot RGeS shot, enLAkaers | Dbhe 20, I SLEY g

vi ce can ans ‘e m crosphere s

heforatRVERE: 8f {k}q&“@fds%rh&% ANFARNAL RNt r2RGABE6.01 to 10

solvent; (ii11) e m crosphere storage tank, the cross
ftow filter and the

17. The method according to claim 1 or 2, wherein the emulsification
is carried out by a high-speed rotary homogenizer utilizing inner shear
(liquid-liquid shear).

18. The method according to claim 1 or 2, 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.

19. The method according to claim 1, wherein Step (d-1) is employed.
20. The method according to claim 1, wherein Step (d-2) is employed.
21. The method according to any one of claims 1 to 20, wherein the
biocompatible and biodegradable hardly-water-soluble polymer is a
polyester of hydroxyfatty acid.

22, The method according to claim 1 or 2, wherein the microspheres
are collected by dead-end filtration, cross flow filtration or centrifugation,

or a combination of these methods.
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ermul si fying device are connected in such a manner that

a part of the enulsion contained in the m crosphere 1.2 ﬁAR 2007

storage tank is introduced into 25 the cross flow
filter, and a liquid passing over the cross flow
filter is returned to the nb&rosphere storage tank
while a filtrate filtered through the cross flow
filter is introduced into the enmul sifying device as -an
2AYueolBhesolathbdraccasdinghto alayar 2towrsl @ oebextiingheanedmament
25, wherein the function for 1.2% MAR 2pT 59
isvgpeyereddionr thy ganreus spiwtien after therotlestipnaaidhe
storage tank is a function of evaporation with a
HHFOSRFTSDer nmenbrane nodul e. 27. An apparatus for
eparatio f.mcrosphere from.a.nedi canent.- .

Bt b iethet) (arcBar e 0! TR pG L R esgmaitich

' i . ' | - - sol.ubl e
RERERE S g L PABEERE Phe A S PE R U ime
SPEAAT: PlARERere UL EDLARERIR B IARs ddhuon
o¥ 4 RIS Fliriceg8aryt, atld 8ih 8ubjeRethd Hwddultait @ €
set up in the followng manner: (1) it has a structure
lpppilizzltiom. nedi cament - contai ning 10 pol ymer sol ution
and an aqueous solution can be introduced into the
2l siAyiappaganis for preparatienefuhgirbgphgralfront e medicament-
the m crosphere storage tank are connected in such a
paraErngzelymeraalnsparcasaiingd medipameatyuf diiegempatible
deyi ce _can be transferred into the m crosphere storage
%% ﬂeloqes%reﬂaﬁje Lﬁé‘ilbﬁ\é’?%f‘srpﬁg}l&% pehaper apdian prgaricslvent
flaow filter and the enulsifying device are connected, ..
b Bgchbaing ARt et THpd i Y et chd erpAduecss Solution
cont ai . : h . :
O PR Ry et S B BB R SIARAREAAD & icrqaphrg storage
RRKSHNE LY RIsst By HRSark! RV Up i ehe 'féllovfzfﬂ%’fr&‘%ﬁuér@ the
m crosphere storage tank whil'e a filtrate Tiltered
through) 20 tib@asrassuickare by vilgichi $ medicagieerdrthbhing
the emul sifying device as an aqueous sol ution.
polymer solution and an aqueous solution can be introduced into the

emulsifying device;

(11) 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;

(111) the microsphere stérage 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.

26. The apparatus according to claim 25, wherein the function for
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28. An apparatus for preparation of mcrosphere froma

medi canent - cont ai ni ng pol yner solution containing a 1-2=m 2007

nmedi canent, a bi oconpati ble and bi odegradabl e

har dl y- wat er - sol ubl e pol yner and an organi ¢ sol vent 25
having a boiling point |ower5Bhan that of water, and
an aqueous solution in a closed system wherein an
enmul si fying device, a mcrosphere storage tank and a
orpesatibnwifdrighaic soleeatdf tipe mictdepHerk|storage taatiney a
(i) it has a structure by which a

fwegitivanehevagmrationi wigh pololinwr fibet ntembramei modwgueous
sol ution can be introduced into the MAR 2007 60 )
2l sifAyieppagaticor preppraien hmigro§phgreiont @ medicament-
t he m.crosphere storage tank . are copnected in.such

GRS BRIV TAINEP B P EHABA Mrelitmegin g Bisgamgatible
R R GRRRBI PR B ool B RS A5 5 G Wehvent
RAUNE bofiidd pott9oMLr IAIANAEE PRI AE M ARebHE solution
Cros ow (t)er ar e connected |1 n suc a manner ﬁa

ihhe cﬁﬁéh_séy%eﬁf) R 19 a6l ainnertnhﬂsif}mq%rdéifﬁ)&e raenﬁéfﬁsgg'gsrg storage

tank is introddced into the cross flow filter,

tiaintUa fld ReSIHSRA1EW GilterhEeWed s i eMe folldwingd sargtast ned
to the mcrosphere 10 storage tank while a filtrate
filter(@d thribhgh & sauctussby wtwchi d tesdicamethtsadratagecg
out si de of the apparatus. 29. The apparatus accordi ng
paypiesi saluton enrequieoys)peluitiom €an becindpeduacédmtofthe
organi.¢ sol vent of the m crosphere storage tank is a
qroRtsifang sevisgaporation with a hol | ow fi ber menbrane

nodul e... 15 30. An aratus. for preparation of

i cr odither o thesHUBHE detie-and HEE Mg paryrwprage tank
59 audon.conh alning B RdL BAEDL o AREOC AR & uand
aE)rlod)egraale ardry-wat ér -so bIE pol ymer an
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Wat er, and an agqueous sol ution in-a clos
syst el{lii)\/\hertﬁbf}nﬁﬁoﬁﬁldéﬁd éwra?e @8NkCehe @rdﬁscﬂ@&ﬁhﬁ{@and the

storage 20 tank and a cross flow filter are set up in
drheldifiihgwlerirenmrenesnnected 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.

28. An apparatus for preparation of microsphere 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:

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

polymer solution and an aqueous solution can be introduced into the
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sol ution can be introduced into the enulsifying

device; (ii) the enulsifying device and the

m crosphere storage tank 2568re connected in such a
manner that an enul sion obtained in the enulsifying
device can be transferred into the m crosphere storage
emanbksifyingidevidee mi cr osphere storage tank and the cross
flowfilter are connected in such a manner that the

enmul si{Bh corthgiateulsifyingeevigecand the mlcgo@pla@r@ $t@ﬁag¢ sank
|ntroduced into the cross flow filter,

qr@monnfecfe R HCR paBINRET Y am?éne % j iy @?e

bR R ch AP b GHGRET S B Bed ﬁﬁ%e;to%% £ Sirale tank
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FBrit R84 €h & dh0a RRaRKEP @lﬁ&@thé‘eﬂﬂﬁsm@f &%&@iﬁé&l in 3Be
well as 10 to 1000 tinmes of the capacity of the

mietosphyrégtordgeitaak isdntrbfdeicedpataths caosofldinGlteén and a
any one of clains 25, 27, 28 and 30, 10 which has a
laquict passing caef tkeicngss Aewf filter & fadnrepd¢d the mimosphere
filtrate from the cross flow filter and the infl ux
sfpeage tAnk peilmaifdirate fiHesed tarongh thekepss Bowrfager is
tank, and wherein the pore size of the nenbrane
discharesst OFF%dEPg§§eﬂp&ﬁrﬁFlF§ er is in the range of

99 01 t’ﬂ'le apBaratus according to claim 28, wherein the function for
evaporation of organic solvent of the microsphere storage tank is a
function of evaporation with a hollow fiber membrane module.

30. An apparatus for preparation of microsphere 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;

(11) 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;

(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
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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.

31. The apparatus according to any one of claims 25, 27, 28 and 30, -
wherein the capacity of the microsphere storage tank is in the range of
10 to 100 liters per 1 kg of the microspheres to be prepared in one
production, as well as 10 to 1000 times of the capacity of the emulsifying
device.

32. The apparatus according to any one of claims 25, 27, 28 and 30,
which has a function of adjusting the filtration speed of the filtrate from
the cross flow filter and the influx speed of the emulsion into the
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.



