WO 03/ 002092 PCT/ JP02/ 06527 1 DESCRI PTI ON CONTROLLED RELEASE COVPCSI TI ON
AND METHOD OF PRODUCI NG THE SAME 5 Technical Field The present invention
rel ates twoa3mombzol | ed rel ease conposition of a physi ol egiTeebi/gesacti ve
substance, a nethod of producing the same, and a use as a nedicine and the
| i ke. 10 Background Art Bi odegradabl e pol ynmers having controll ed rel easing
property are useful, for exanple, as base materials of mcrocapsules and
the like for containing a physiologically 15 active substance. It is known
that, as such bi odegradable polyners, polyners containing polylactic acid,
a copolyner of lactic acid and gl ysmdagr@eich and the |ike are usefu
(JP-A No. 11-269094 and the like). As these bi odegradabl e polyners, those
produced by a 20 conventional synthesis nmethod have been used thensel ves,
however, it has been found that those produced thensel ves have poor

avai | abi | i tgoNEsRELLEINt ROLERSE r €bRASSTPASE ANB! SETADS O @RI ey erdw
content of end carboxyl groups. Therefore, it has been studied to

hydrol yze agp® bi odegr adabl e pol ynmer as descri bed above havi ng hi gher WO
03/ 002092 PCT/ JP02/ 06527

5
Technical Field
The present invention relates to a controlled release
composition of a physiologically active substance, a method
of producing the same, and a use as a medicine and the like.
10
Background Art
Biodegradable polymers having controlled releasing
property are useful, for example, as base materials of
microcapsules and the like for containing a physiologically
15 active substance. It is known that, as such biodegradable
polymers, polymers containing polylactic acid, a copolymer
of lactic acid and glycolic acid, and the like are useful
(JP-A No. 11-269094 and the like).
As these biodegradable polymers, those produced by a
20 conventional synthesis method have been used themselves,
however, it has been found that those produced themselves
have poor availability as a controlled release base
material since they have low content of end carboxyl groups.
Therefore, it has been studied to hydrolyze an

25 biodegradable polymer as described above having higher



2 mol ecul ar weight to control the weight-average nol ecul ar wei ght thereof
to suitable level, before use as a base material for a controlled rel ease
pr epar at i wo.o03loxeyer, pol ymers obtai ned by hydrol ysis and peatxenz/ods2mashi ng
tend to cause an initial burst of physiologically active substance,
rendering themunsuitable as a controlled release base material, even if
they have an appropriate weight-average nol ecul ar wei ght and end car boxyl
group content. Therefore, an inprovenent is desired in current 10
conditions. JP-A No. 7-97334 discloses a controlled rel ease preparation

conposed ofmalghysdi ol agigak! w@actonerpeptikie Qeigsalhvehareofmand amn
bi odegr adabl e pol yner having a free carboxyl group at thé end, and a

net hod of preotted nghkheorl5: samri t@B3209087e1 CBZRIHLRI, uEB2234896.base
GB2257909 and EP626170A2 di scl ose a conposition containing as a base

mat eri al  a o sheig adedd & RN Gt Al e M Hfaciidisol ubl e salt such as
panoates of peptide and protein 20 prepared separately, and a net hod of

producing this mammasitipplyMe9s/ j&yt@7ir@§cb9s%%l%@aéﬁd(w—g) of

cetrorelix (LH RH antagonist) and a nethod of " producing the sane, an

si mul taneousd sh ARpCEEDgScbhatiuevend fi 4 hi 5. 25prRaaPabe ish &gl 103addin AN
bi odegr adabl e polynmer, the WO 03/002092 PCT/ JP02/ 06527
active substance, rendering them unsuitable as a controlled
release base material, even if they have an appropriate
weight-average molecular weight and end carboxyl group
content. Therefore, an improvement is desired in current
10 conditions.

JP-A No. 7-97334 discloses a controlled release
preparation composed of a physiologically active peptide or
salt thereof and an biodegradable polymer having a free
carboxyl group at the end, and a method of producing the

15 same.

GB2209937, GB2234169, GB223489¢6, GB2257909 and
EP626170A2 disclose a composition containing as a base
material a biodegradable polymer containing a water-
insoluble salt such as pamoates of peptide and protein

20 prepared separately, and a method of producing this
composition.

W095/15767 discloses an embonate (pamoate) of
cetrorelix (LH-RH-antagonist) and a method of producing the
same, and simultaneously describes that even if this

25 pamoate 1is enclosed in an biodegradable polymer, the



3 peptide rel easing property thereof
bj ects of the Invention 5 An object of the present

is the sane as for a panpate al one.
invention is to provide

a novel wompmsiob: on containing a physiologically active pea®bsEwszy i n hi gh
content and capable of achieving a stable releasing speed for a |ong
period of tinme by suppressing the initigl excess rel ease of

pharmaceutically active 10 substance, and a nmethod of producing the sane.
Summary of the Invention The present inventors have intensively

investigated in view of the above-nentioned conditions, and ultimtely

succeeded igeprndiiCirageashiagt ipraeixt potaREcPr %Al thé henael N0t reeadi |y
causing the initial excess release, by reducing the content of a lactic

aci d pol ymngsamdat®werondol ecul ar wei ght, particularly, that having a

wei ght - average nol ecul ar wei ght of 5000 or

pol yner, and found that a controlled rel ease

| actic acid polynmer or salt thereof can incorporate a physiologically

active subst

| ess in an 20 bi odegradabl e
preparation containing this

15

B et s |0 wexpasiad dohi gh content and that a stable rel easing
speed for a long period of time can be achieved by 25 suppressing the

initiag excess rgl eaggec‘é\D&B/ QQ@O%ePGT{tJF’%&@% 4sFurd hetoviRe Ry esent

inventors have found that if

10

15

20

25

novel composition containing a physiologically active
substance in high content and capable of achieving a stable
releasing speed for a long period of time by suppressing
the initial excess release of pharmaceutically active

substance, and a method of producing the same.

Summary of the Invention

The present inventors have intensively investigated in
view of the above-mentioned conditions, and ultimately
succeeded in producing a lactic acid polymer or salt
thereof not readily causing the initial excess release, by
reducing the content of a lactic acid polymer of lower
molecular weight, particularly, that having a welght-
average molecular weight of 5000 or less in an
biodegradable polymer, and found that a controlled release
preparation containing this lactic acid polymer or salt
thereof can incorporate a physiologically active substance
in unexpectedly high content and that a stable releasing
speed for a long period of time can be achieved by

suppressing the initial excess release.



physi ol ogically active substance is incorporated in high content in a
conposition by allow ng a physiologically active substance and

hydr oxynaglotdsebdmozaci d to coexist in 5 form ng the conposi ticapexiabstur t her
both of themare enclosed in a lactic acid polymer or salt thereof, then,

t he physiologically active substance is geleased at a different speed from
the rel easing speed of a physiologically active substance froma
conposition formed 10 of a physiologically active substance and

hydr oxynapht hoic acid prepared in the absence of a lactic.acid polyner or

salt thereof, andiidier el ensi peeskeed GareheLONhaoL! adudy the: preperty of
t he bi odegradabl e pol yner and the addition anount of hydroxynapht hoic

acid, and eugpsidldyidhicont gBtivdd Jusddidd ak sexgresrdilfase ¢an rﬁ;‘ghf
(0}

suppressed effectively and sustained release for a very long perio

tinme can beomchiteved Ihec&ﬁﬁfirﬁidrﬂvw 0531BAYRgf U4t haty sitdidigd hased on

this know edge, and conpl ete e present invention as a” 20 result.

Namel y, the, gy 8sentubBVEntE O Ay deSx{ridphth&Pnt nekked & ekeagest in
conposition conprising (1) a phyS|oIog|ca?Iy active substance or salt

t here in a{pu f - 149%( t 24% A W hased he 25
t ot al O%:omoﬁﬁr?lg{r?)mgﬁléeﬁt c %?1%6 %ﬁﬁgﬁx%‘g)&m PusbAuL 283600 aadgt ke

Pt ; ) fg% P%pohst%%eicﬁcgedlgat% tde; @ BuRyRBESIGH 1 001 O thereof, then,
the physiologically active substance 1is released at a
different speed from the releasing speed of a
physiologically active substance from a composition formed

10 of a physiologically active substance and hydroxynaphthoic
acid prepared in the absence of a lactic acid polymer or
salt thereof, and the releasing speed can be controlled by
the property of the biodegradable polymer and the addition
amount of hydroxynaphthoic acid, and even at high content,

15 the initial excess release can be suppressed effectively
and sustained release for a very long period of time can be
achieved.

The present inventors have further studied based on
this knowledge, and completed the present invention as a
20 result.
Namely, the present invention provides
(1). A controlled release composition comprising (1) a
physiologically active substance or salt thereof in an
amount of about 14% (w/w) to about 24% (w/w) based on the

25 total composition weight, (2) hydroxynaphthoic acid



acid and 1-hydroxy-2-naphthoic acid or salt thereof, and (3) a lactic acid
pol ymer or salt thereof having a weight- average nol ecul ar wei ght of 15000
to 50000 wo mshdmh2t he 5 content of pol yners havi ng nol eculpam/ired/@ghts of
5000 or less is about 5% by weight or |less, wherein the nolar ratio of

t he hydroxynaphthoic acid or salt thereof to the physiologically active
substance or salt thereof is from 3:4 to 4:3, 10 (2) . The controlled

rel ease conposition according to (1) wherein the lactic acid polyner has a
wei ght - average nol ecul ar wei ght of 15000 to 30000, (3) . The controlled

rel ease comasdddedn PEEOrHNGidp (consharieid dhe s Qlpd-Galidntrastd ve
substance is a LHRH 15 derivative, (4). The controll ed rel ease

conposi t i oM @ict 0afl NG -y drby-Whenght Hoie LAt R deriyatd venksearpeplige of
the fornula: 5-oxo-Pro-Hi s-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z 20 [wherein, Y

represents Ohewn DRA@ic DIEPa ﬁ@%égubr BENal thek b $alhimBzla) weidft 2
represents NH C2H5 or d y- NH2 , or a salt thereof, (5) The controll ed

rel ease cormﬂesaatgé)nmgﬁéewwgwfquh(tl)of\h%@lo@ the BOYS00IQYi §BELY agld ve
substance or salt 25 thereof is a LH-RH derivative of the fornula: WO

03/ 002092 QQI&%EQZ/Q§5%%lJ%erS having molecular weights of 5000 or
5- 0x0- Pro- H s-Tr p- Ser- Tyr-DLeu- Leu- Ar g- Pr o- NH C2H5

less is about 5% by weight or less, wherein the molar ratio
of the hydroxynaphthoic acid or salt thereof to the
physiologically active substance or salt thereof is from
3:4 to 4:3,

10 (2) . The controlled release composition according to
(1) wherein the lactic acid polymer has a weight-average
molecular weight of 15000 to 30000,

(3). The controlled release composition according to
(1) wherein the physiologically active substance is a LH-RH

15 derivative,

(4) . The controlled release composition according to
(3) wherein the LH-RH derivative is a peptide of the
formula:

5-oxo-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-2Z

20 [wherein, Y represents DLeu, DAla, DTrp, DSer(tBu), D2Nal
or DHis(ImBzl), and Z represents NH-C,H; or Gly-NH,.], or a
salt thereof,

(5). The controlled release composition according to
(1) wherein the physiologically active substance or salt

25 thereof is a LH-RH derivative of the formula:



or an acetate salt thereof, and the hydroxynaphthoic acid 1is

3- hydr oxy- 2- napht hoi ¢ acid or 1-hydroxy-2-naphthoic acid, (6). A nedicine
conpri si ngotwoment rol | ed rel ease 5 conposition accordi n@CTAPIA)65277) . A
preventive or curative drug for prostatic cancer, prostatic hyperpl asia,
endonetriosis, uterine nyoma, uterine fgbroma, precocious puberty,
dysnenorrhea or breast cancer or a contraceptive agent, conprising the
controlled 10 release conposition according to (3), (8). An agent for
preventing recurrence of breast cancer after the operation for

premenopausal breasto-cRnsai s-Mp-cde Corpr sesu -t ey -susd - nedvi et gase
conposition according to (3). 15 (9). A nethod of preventing or curing

prostatic cancef, acpeasbalsad thyjies &) daan€ndaBe Y :SmaPRHAE VOI@,
uterine fibroma, precocious puberty, dysnenorrhea or breast cancer or a

net hod of coNtI-aoePtd:oN 2-GUENiIS I a T d¥ SR Ak 2D ef S @icti e afmount  of
the controlled 20 release conposition according to (3) to mammals, (10). A

met hod for prevepd) nga eaddiense oboRpeastingCanger ddd€folneqopasatian for
pr enenopausal breast cancer, which conprisés admnistering to a mammal an

ef fects ve dasgodft tdie susdalngd-¢&l ease conposition according to (3). 25
(11). A controlled rel ease conposition conprising a WO 03/002092

PCT/ JP02/ 06527 (77 )physi okegiveakliveacbirvecguhet aace phgsatir t heraofsr And a
cancer, prostatic hyperplasia, endometriosis, uterine myoma,
uterine fibroma, precocious puberty, dysmenorrhea or breast
cancer or a contraceptive agent, comprising the controlled

10 release composition according to (3),

(8). An agent for preventing recurrence of breast
cancer after the operation for premenopausal breast cancer,
which comprises the sustained-release composition according
to (3).

15 (9). A method of preventing or curing prostatic cancer,
prostatic  hyperplasia, endometriosis, uterine myoma,
uterine fibroma, precocious puberty, dysmenorrhea or breast
cancer or a method of contraception, comprising
administrating an effective amount of the controlled

20 release composition according to (3) to mammals,

(10). A method for preventing recurrence of breast
cancer after the operation for premenopausal breast cancer,
which comprises administering to a mammal an effective dose
of the sustained-release composition according to (3).

25 (11). A controlled release composition comprising a



| actic acid polynmer or salt thereof having a weight-average nolecular

wei ght of 15000 to 50000 in which the content of polyners having nol ecul ar
wei ght s ow03000200z | ess is about 5 5% by wei ght or | ess, PCIAP02/06527
controlled rel ease conposition conprising a physiologically active
substance or salt thereof, hydroxynaphthoic acid or salt thereof, and a

| actic acid polyner or salt thereof having a weight-average nol ecul ar 10
wei ght of 15000 to 50000 in which the content of polyners having nol ecul ar
wei ghts of 5000 or less is about 5% by weight or less, (13). The

control | ed giefwiasiogiongids) t keRigecos@higai® ©kl) saCOMihesddddd,(1inad a
physi ol ogi cally active substance or 15 salt thereof in an anount of about

3% (W w) taaboil 24% EdWndased o d hehdiad mompasid ik i -ghterand (2)
a lactic acid polynmer or salt thereof having a weight-average nolecular

wei ght of Hedd1 50000 HN i Thoohecsopbend oh whelhmehe hadiugdmlecul ar
wei ghts of 5000 or less is about 20 5% by weight or less, (14) . The

control | ed gl pses GEPOS) thOTe AETHF Hragghes 88Y500H0( 1) 1@ (1) asgei n
the lactic acid polyner has a content of polyners having nol ecul ar wei ghts

of 3009 or 59 asp Wesi AROWr h.&HMb by weight or less, 25 (15). The controlled
rel ease conposition according to WO 03/002092 PCT/ JP02/ 06527 8 any of (11)
to (13) wherein fihe | agt iorRGA 1RQ] YPBLH88 @omposition comprising a
physiologically active substance or salt thereof,
hydroxynaphthoic acid or salt thereof, and a lactic acid
polymer or salt thereof having a weight-average molecular
10 weight of 15000 to 50000 in which the content of polymers
having molecular weights of 5000 or less is about 5% by
weight or less,
(13). The controlled release composition according to
(11), comprising (1) a physiologically active substance or
15 salt thereof in an amount of about 3% (w/w) to about 24%
(w/w) based on the total composition weight, and (2) a
lactic acid polymer or salt thereof having a weight-average
molecular weight of 15000 to 50000 in which the content of
polymers having molecular weights of 5000 or less is about
20 5% by weight or less,
(14). The controlled release composition according to
any of (11) to (13) wherein the lactic acid polymer has a
content of polymers having molecular weights of 3000 or
less is about 1.5% by weight or less,

25 (15). The controlled release composition according to



content of polyners having nol ecul ar weights of 1000 or less is about 0.1%
by weight or less, (16) . The controlled rel ease conposition according to

5 any of WwOlg/ovmot 15) wherein the |actic acid pol ymer has paT/Jeel/@gise? aver age
nol ecul ar wei ght of 15000 to 40000, (17) . The controlled rel ease
conposition according to any of (11) tog(15) wherein the lactic acid

pol ymer has a weight-average nol ecul ar wei ght of 17000 to 26000, 10 (18)
The controlled rel ease conposition according to (12) wherein the

hydr oxynapht hoi ¢ acid i s 3-hydroxy-2- naphthoic acid or

1- hydr oxy- Zamapdt hoiT) aebd,(1339)wherlie o r vhdedc r ebeaseot9upesiHasomn
according to (11) or (13) wherein the physiologically active substance 15

is a physi d@gieral | yragid Menpept hdeing2Qolecthencontighted 4l €ase or
conposition according to (12) wherein the physiologically active substance

is a physixd@giialdnoactd vies psptudieght 2y 1eskhe controll ed rel ease
conposition according to 20 (19) wherein the physiologically active

substance is a LH+6)RH ties i ¥aht¥811€d2)c1edbE eORPLRLLESN &lR233811¢QMQsi tion
according to (20) wherein the physiologically active substance is a LH RH

derivagive,ardp 423)11Theccqntsollird-di¢l ease £oMPOsi 4598 Eﬁ@%@&n%a?so aNo
03/ 002092 PCT/JP02/ 06527 9 (21) or (22) wherein the LH derivative is a
peptide of yeight-average molecular weight of 15000 to 40000,
(17) . The controlled release composition according to
any of (11) to (15) wherein the lactic acid polymer has a
weight-average molecular weight of 17000 to 26000,
10 (18) . The controlled release composition according to
(12) wherein the hydroxynaphthoic acid is 3-hydroxy-2-
naphthoic acid or l-hydroxy-2-naphthoic acid,
(19) . The controlled release composition according to
(11) or (13) wherein the physiologically active substance
15 is a physiologically active peptide,
(20) . The controlled release composition according to
(12) wherein the physiologically active substance is a
physiologically active peptide,
(21) . The controlled release composition according to
20 (19) wherein the physiologically active substance is a LH-
RH derivative,
(22) . The controlled release composition according to
(20) wherein the physiologically active substance is a LH-
RH derivative,

25 (23) . The controlled release composition according to



the formula: 5-oxo-Pro-H s-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z [wherein, Y
represents DLeu, DAla, DTrp, DSer(tBu), D2Nal 5 or DH's (InmBzl) , and Z
representwoNBCREB® or Ay-NH2. ] , or a salt thereof, (2#cT/JiPhrossontroll ed
rel ease conposition according to (21) wherein the LH-RH derivative or salt
thereof is contained in an anount of 3% (ww to 24% (ww) in the 10
controll ed rel ease conposition, (25). The controlled rel ease conposition
according to (22) wherein the nolar ratio of the hydroxynaphthoic acid or
salt thereof to the LHRH derivative or salt thereof is from3:4 to 4:3,
15 (26) . Ttelcostrobkedwhelrease GMIOSIRH Ofc BCEHE HvAJiE0a (p%%)ti\&féer&ﬁn t he
LH RH derivative or salt thereof is contained in an anobunt of 14% (ww to
24% (W W) ithd heormgords ol | ed rel ease conposition, (27). The controlled

rel ease conposition according to 20 any of (11) to (13) which is used for

injection, (28).5-4xetmesh0fsprqeusd nardher-controld-ad-J-e ease conposition
according to (11), conprising renoving a solvent froma m xed sol ution of

a physi ol ogjwad teiCt ¥ Veepselsharceiy,Sabd1d hepeoh, @rdrathasti oAcd
pol ymer or 25 salt thereo? havi ng a wei ght - average nol ecul ar wei ght of WO

03/002092 RGI/ giP02( B8%21) , 18nd 58001238809 Np-whichyt her wanient, ofr a
pol ymers havi ng
salt thereof,

(24). The controlled release composition according to
(21) wherein the LH-RH derivative or salt thereof 1is
contained in an amount of 3% (w/w) to 24% (w/w) in the

10 controlled release compositién,

(25). The controlled release composition according to
(22) wherein the molar ratio of the hydroxynaphthoic acid
or salt thereof to the LH-RH derivative or salt thereof is
from 3:4 to 4:3,

15 (26) . The controlled release composition according to
(22) wherein the LH-RH derivative or salt thereof 1is
contained in an amount of 14% (w/w) to 24% (w/w) 1in the
controlled release composition,

(27). The controlled release composition according to

20 any of (11) to (13) which is used for injection,

(28). A method of producing the controlled release
composition according to (11), comprising removing a
solvent from a mixed solution of a physiologically active
substance or salt thereof, and a lactic acid polymer or

25 salt thereof having a weight-average molecular weight of



nol ecul ar wei ghts of 5000 or |less is about 5% by weight or less, (29) . A
nmet hod of producing the controlled release 5 conposition according to
(12), conwoimsionyozenoving a solvent froma m xed sol uti orCafiPe2/06527
physi ol ogically active substance or salt thereof, hydroxynaphthoic acid or
salt thereof, and a lactic acid polynerior salt thereof having a

wei ght - average nol ecul ar wei ght of 15000 to 50000 in which 10 the content
of polymers having nol ecul ar wei ghts of 5000 or |ess is about 5% by wei ght
or less, (30) . The method of producing a controlled rel ease conposition
accordi ng trsd@P) toCOPOGi A Miidly ame dbspensi RE apphymeskodisally
active substance or salt 15 thereof into an organic solvent sol ution

cont ai ni ng mdyskoamaphidii £ @€i 6000 sal tebBergobpoand 58 IaCtieG @ Gy

pol ymer or salt thereof having a wei ght-average nol ecular weight of 15000
to 50000 i mavd ch the content of polyners having nol ecul ar wei ghts of 5000
or less is about 5% by 20 weight or less, then, renoving said organic

solvent, (31). T )met ROthOfndd 0GHCT PHo@uELRG I @hleedc b8t 838 Ced CAHBIRS dd ON
according to (30) wherein the physiologically active substance or salt

thereod is @npuigolUs SOA&kd AdlingONt @i ni(ng) a p@éﬁ{B&?E%% al lnbr@Glinge 4
substance or salt 25 thereof, 03/ 002092 PCT/JP02/ 06527 11 (32). The
producti on g@tnaft acseh dhnehitk@d( 3V 1 WRIEI & a physiologically active
substance or salt thereof, hydroxynaphthoic acid or salt
thereof, and a lactic acid polymer or salt thereof having a
weight-average molecular weight of 15000 to 50000 in which
10 the content of polymers having molecular weights of 5000 or
less is about 5% by weight or less,

(30). The method of producing a controlled release
composition according to (29), comprising mixing and
dispersing a physiologically active substance or salt

15 thereof into an organic solvent solution containing
hydroxynaphthoic acid or salt thereof, and a lactic acid
polymer or salt thereof having a weight-average molecular
weight of 15000 to 50000 in which the content of polymers
having molecular weights of 5000 or less is about 5% by

20 weight or less, then, removing said organic solvent,

(31) . The method of producing a controlled release
composition according to (30) wherein the physiologically
active substance or salt thereof is an aqueous solution
containing a physiologically active substance or salt

25 thereof,



the salt of a physiologically active substance is a salt wth a free base
or acid, (33) . Anedicine conprising the controlled release 5 conposition
accor di ngwom3anyoonf (11) to (13), (34). A preventive or cuwcatirvroddeug for
prostatic cancer, prostatic hyperplasia, endonetriosis, uterine nyong,
uterine fibroma, precocious puberty, dysmenorrhea or breast cancer or a
contraceptive agent, conprising the controlled 10 rel ease conposition
according to (21) or (22), (35) An agent for preventing recurrence of
breast cancer after the operation for prenenopausal breast cancer,
conprising the c@ryolted pebeaseicOMpeshbioncasean dyngot q3002Wh¥eir22)
15 (36). A nethod of preventing or curing prostatic cancer, prostatic
hyper pl asi a&hengdahet bifOs Sphyié €61 61 BHDIR, actli®ki e d AR, 1 HT §CQGI1QUS
puberty, dysnmenorrhea or breast cancer or a nethod of contraception,

conpri si ng wiathnidhi stdatdaye oy efdiepti ve anount of the controlled 20 rel ease
conposition according to (21) or (22), to mammuals, and (37). A nethod of

preventing recurfgice af he@asSine Calvriafitty the opshetdPledOfrelease
pr enenopausal breast cancer, conprising admnistrating an effective anount

of thes 25 comtgditathd &l@asieRMesidd o ar mampl g \ccording to WO
03/ 002092 PCT/JP02/ 06527 12 aim2I or 22, to mamals.
(34). A preventive or curative drug for prostatic

cancer, prostatic hyperplasia, endometriosis, uterine myoma,
uterine fibroma, precocious puberty, dysmenorrhea or breast
cancer or a contraceptive agent, comprising the controlled

10 release composition according to (21) or (22),

(35) An agent for preventing recurrence of breast
cancer after the operation for premenopausal breast cancer,
comprising the controlled release composition according to
(21) or (22),

15 (36). A method of preventing or curing prostatic
cancer, prostatic hyperplasia, endometriosis, uterine myoma,
uterine fibroma, precocious puberty, dysmenorrhea or breast
cancer or a method of contraception, comprising
administrating an effective amount of the controlled

20 release composition according to (21) or (22), to mammals,
and

(37). A method of preventing recurrence of breast
cancer after the operation for premenopausal breast cancer,
comprising administrating an effective amount of the

25 controlled release composition for mammals according to



Further, the present invention provides (38) The controlled rel ease
conposition according to (12) wherein the anount of hydroxynaphthoic acid
or salt Wwotds@omet conmpounded is about 1 to about 7 nol, poaikeoadsy7 about 1
to about 2 nol based on 1 nol of a physiologically active peptide or salt
thereof, (39) The nethod of producing thesxcontrolled rel ease conposition
according to (29) conprising producing a WO 10 type emul sion in which

| iquid containing a physiologically active substance or salt thereof is an
i nner aqueous phase and a solution containing a |lactic acid polyner or

salt ther egfaiand hysk axynaphtdeing1aci d or salt thereof is an oil phase,
then, renoving a solvent, 15 (40) The nethod of producing the controlled

rel ease conposigy@ihed,CaHH Rkddr{t2 DnHMIdSig¥bprRducing a WO  type
emul sion in which I'iquid containing hydroxynaphthoic acid or salt thereof

i's an inner aque@s phase 3R a118@l Uld 1M LONt&hPb O PoRh¥eiel-aghgaldy
active substance or 20 salt thereof and a lactic acid polyner or Salt

thereof is (1) OiheBBRSE tHENEoURITOYENG, (404 T d of
produci ng t%gﬂcont$olledtrelea§é conpos#ﬁﬁﬁ?%ﬁ%(ﬁﬁga¥§t%) %9?§0E§%%8)

e eD TR PR, 1 R R
Invention apout 1 to about 2 mol based on 1 mol of a physiologically
active peptide or salt thereof,
(39) The method of producing the controlled release
composition according to (29) comprising producing a W/O

10 type emulsion in which liquid containing a physiologically
active substance or salt thereof is an inner aqueous phase
and a solution containing a lactic acid polymer or salt
thereof and hydroxynaphthoic acid or salt thereof is an oil
phase, then, removing a solvent,

15 (40) The method of producing the controlled release
composition according to (29) comprising producing a W/O
type emulsion in which liquid containing hydroxynaphthoic
acid or salt thereof is an inner aqueous phase and a
solution containing a physiologically active substance or

20 salt thereof and a lactic acid polymer or salt thereof is
an oil phase, then, removing a solvent, and

(41) The method of producing the controlled release
composition according to (39) or (40) wherein the method of
removing a solvent is an in-water drying method,

25 and the like.



The physiol ogically active substance used in the present invention is not
particularly restricted providing 5 it is pharmaceutically useful, and may
be a non-wepticdamzonpound or a peptide conpound. As the neacTpepyedzy
conpound, agonists, antagonists, conpounds having an enzyne inhibition
action, and the like are listed. As the pgptide conmpound, for exanple,
physi ol ogically active peptides are 10 preferable, and physiologically
active peptides having nolecular weights of about 300 to about 40000,
preferably about 400 to about 30000, further preferably about 500 to

about 20000, and the like are suitable. As the physiologically active
peptide, there are 15 nentioned, for exanple, |uteinizing hornone

rel easing pfeddmne (dddRHptidiswi ihesamteasdiasd n, growth hornmone, growth
hor none rel easi ng hornone (GH RH), prolactin, erythropoietin,

adenocorti cotropitfe hgsHy e 1 36 @100y t & ctSitvdul Atd Sty Mafad t hit Oitthe
hor none rel easi ng hornone, 20 thyroid stimnmulating hornone, |uteinizing

hornone, faldddgdrir Shvent B8 NYs hﬁbﬁop rti23%0PReySirmds tPVHRE proaldddoni n,
gastrin, secretin, pancreozym n, cholecystokinin, angiotensin, human

placen al [act Qgerpharmmm%plry Cusgenagotdpi Rayemeephalidh-@idordghi n,
Kyot or phin, tuftsin, 25 thynopoietin, thynosin thynozynrin, thwmsrmmna

factor, MD&%&Q%%BZ d%CT/aJPQ?é&QEe?J defngiangd. thymis fragd omord-PEYt NRCT 0Si S

factor, col ony inducer, notilin, dynorphin, bonbesin, neurotensin,
cerulein, compound, agonists, antagonists, compounds having an enzyme

inhibition action, and the like are listed. As the peptide
compound, for example, physiologically active peptides are
10 preferable, and physiologically active peptides having
molecular weights of about 300 to about 40000, ﬁreferably
about 400 to about 30000, further preferably about 500 to

about 20000, and the like are suitable.
As the physiologically active peptide, there are
15 mentioned, for example, luteinizing hormone releasing
hormone (LH-RH), insulin, somatostatin, growth hormone,
growth hormone releasing hormone (GH-RH) , prolactin,
erythropoietin, adenocorticotropic hormone, melanocyte
stimulating hormone, thyroid _hormone releasing hormone,
20 thyroid stimulating hormone, luteinizing hormone, follicle
stimulating hormone, vasopressin, oxytocin, calcitonin,
gastrin, secretin, pancreozymin, cholecystokinin,
angiotensin, human placental lactogen, human chorionic
gonadotropin, enkephalin, endorphin, Kyotorphin, tuftsin,

25 thymopoietin, thymosin thymozymrin, thymus humoral factor,



bradykinin, atrial natriuretic factor, nerve gromh factor, cell growth
factor, nerve nutritional factor, peptides and 5 the |ike having an
endoser i nwoantemoni sti c action, and derivatives thereof, pPiCarirhrecs27
fragments thereof or derivatives of fragnments, and the like. The
physi ol ogi cally active substance used inithe present invention may be
itself or a pharmaceutically 10 acceptable salt. As such a salt, when the
above-nentioned physiologically active substance has a basic group such as
an am no group, there are listed salts with inorganic acids (also called

i norgani ¢ fyleeacdithndd aco@pltmcartidsild fdthr bicardgi g ardd;,
hydrochloric acid, sulfuric acid, nitric acid, boric acid and the Ilke)

and or gani Gy ds,, (alky@oeghliad orgaﬂbésiﬁee a@é&'ﬁoﬁéx@élﬁxam@ﬁul&é&q{:' hi ¢
acid, acetic aC|d propi oni ¢ acid, trifluoroacetic acid and the Ilke) and

the Iike. zﬂ:a\éhﬂﬂr{lhﬁ Riysii 0l thqaﬂdﬂét@(‘ctlf\é%t%&bﬂr%ﬁ% owth iaa(‘dt@xc group
such as a carboxyl group and the like, there are listed salts with

i norgani ¢ hases ¢ cahdesk, lﬂ@fﬁ@nhﬁtiﬁe%ﬁaie)fa(:ft%rr exRMRitesaldh |
netals such as sodium potassiumand the [ike, alkaliné earth metals such

25 as gal cigyg mageeshym AGd dihe chidealk rangd ogaaaben@él%%é (&80,Y\0 Q{02092
PCT/ JP02/ 06527 15 cal led organic free base) (fof exanple, organic am nes

such as tristidamgde a%ﬂe&@%fh'kefu?@ﬁé?,a”‘PPa@ﬁég§sSUC{hé¥éof or
derivatives of fragments, and the like.

The physiologically active substance used in the
present invention may be itself or a pharmaceutically

10 acceptable salt.

As such a salt, when the above-mentioned
physiologically active substance has a basic group such as
an amino group, there are listed salts with inorganic acids
(also called inorganic free acid) (for example, carbonic

15 acid, bicarbonic acid, hydrochloric acid, sulfuric acid,
nitric acid, boric acid and the 1like) and organic acids
(also called organic free acid) (for example, succinic acid,
acetic acid, propionic acid, trifluorocacetic acid and the
like) and the like.

20 When the physiologically active substance has an
acidic group such as a carboxyl group and the like, there
are listed salts with inorganic bases (also called
inorganic free base) (for example, alkali metals such as
sodium, potassium and the like, alkaline earth metals such

25 as calcium, magnesium and the like) and organic bases (also



arginine and the like) and the like. The physiologically active peptide
may forma netal conplex conpound (for 5 exanple, copper conplex, zinc
conpl ex awo osle2obz ke). As the preferable exanpl es of the paygired/@gecal |y
active peptide, there are listed LH RH derivatives or salts thereof
effective on hornone-dependent diseases, is5particularly, sex

hor none- dependent cancers (for exanple, 10 prostate cancer, uterine cancer,
breast cancer, pituitary tunor and the |ike), sex hornone-dependent

di seases such as prostatic hyperplasia, endonetriosis, uterine myona,

precoci ous ¢guibesd Yorghtsite N8t s NNy f NBGmgWeSMeNsddriidd arSiHd lish
mul til ocul ar ovary syndronme and the |ike and 15 contraception (or, when

rebound ef facttaféehyditone Wabhldraval 11 ge Pt beiszed,aniHerieidsyYsuchedy rence
of breast cancer after the operation for prenenopausal breast cancer.

Al so |isteth@fnilidd Rhdethyatiiwes anh sald s1iker eofrheefdiedioe preden gn or

mal i gnant tunbrs which are LHRH 20 sensitive though sex

hor none- i ndependentepdheel f hnsyexpophes; Ohdthe LEbRE1dgr | Vahpdenand sl t
t hereof include peptides described in Treatnent with GhRH ‘anal ogs:

Cont r oyer si st PICHRG i ldaubl4shed by 1EIe aRardhenanubl i shing
G oup Ltd., 15@%&, Japanese Pat ent 2§'Appf?¥%tioéihbtional Sﬁblication

(Lo on) 1\, 55 SOES5 RO QUIOEETLINGLONSKS ipenanates |
LH RH agoniéﬁthH’ﬂéﬁﬂ%ée, there are listed LH-RH derivatives or salts
thereof effective on hormone-dependent diseases,
particularly, sex hormone-dependent cancers (for example,
10 prostate cancer, uterine cancer, breast cancer, pituitary
tumor and the like), sex hormone-dependent diseases such as
prostatic hyperplasia, endometriosis, uterine myoma,
precocious puberty, dysmenorrhea, amenorrhea, premenstrual
syndrome; multilocular ovary éyndrome and the 1like and
15 contraception (or, when rebound effect after drug
withdrawal is utilized, infertility), recurrence of breast
cancer after the operation for premenopausal breast cancer.
Also listed are LH-RH derivatives and salts thereof
effective on benign or malignant tumors which are LH-RH

20 sensitive though sex hormone-independent.

Specific examples of the LH-RH derivative and salt
thereof include peptides described in Treatment with GnRH
analogs: Controversies and perspectives [published by The

Parthenon Publishing Group Ltd., 1996], Japanese Patent

25 Application National Publication (Laid-Open) No. 3-503165,



antagoni st are listed, and as the LH RH antagonist, for exanple,
physi ol ogically active peptides of the general 5 formula [I]

X- D2Nal - D#0loBlhe20BBPal- Ser - A- B- Leu- C- Pro- DAl aNH2 [ wher ei n PCX/JPej0eSsENt S
N(4H2-furoyl )@y or NAc, A represents a residue selected fromNwveTyr, Tyr,
Aph(Atz) and NMeAph(Atz), B represents aeresidue selected from 10
DLys(Nic), DCt, DLys(AzaglyNi c), DLys(AzaglyFur), DhArg(Et2), DAph(Atz)
and DhG, and C represents Lys(Ni sp), Arg or hArg(Et2), respectively.] or
salts thereof and the |like are used. As the LH RH agonist, for exanple,

physi ol ogi cald yp-45 wsd i ve- JEpdIsles’-of73he geneg-alsfagonuland IdHe like.
5-0x0-Pro-Hi s-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z [wherein, Y represents a residue
sel ected from Dimsl, tBAl an-Hr BerDSae{¥BY) ,a DRNakyangydHi &( | sBa!l )Lu-and Z
represents NH C2H5 or A y-NH2, respectively.] 20 or salts thereof and the

like are usfthad@iidicubael yListedepbhde 41 wAeCh HCHiEPEASERbALI DEEU gy Z
represents NHC2H5 (nanely, peptide A represented by

5- 0x0- Pr 0- Hi:gamg 1, Sebhy B b1 B8 dakey- A58t Pre- iR s Leupr ohd Ng)ertira3al t's
thereof (for exanple, acetate) are suitable. 25 These peptide can be
produced byrdwmtdiads; descri bed in WO 03/002092 PCT/ JP02/ 06527 17 the
above-nentioned literatures or publications, or nethods pursuant to them

X-D2Nal-D4ClPhe-D3Pal-Ser—-A-B-Leu-C-Pro-DAlaNH,
[wherein, X represents N (4H,-furoyl)Gly or NAc, A
represents a residue selected from NMeTyr, Tyr, Aph(Atz)
and NMeAph(Atz), B represents a residue selected from

10 DLys (Nic), DCit, DLys (AzaglyNic), DLys (AzaglyFur),
DhArg (Et,), DAph(Atz) and DhCi, and C represents Lys (Nisp),
Arg or hArg(Et,), respectively.]
or salts thereof and the like are used.

As the LH-RH agonist, for example, physiologically

15 active peptides of the general formula [II]

5-oxo-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-2
[wherein, Y represents a residue selected from DLeu, DAla,
DTrp, DSer(tBu), D2Nal and DHis(ImBzl), and Z represents
NH-C,H, or Gly-NH,, respectively.]

20 or salts thereof and the like are used. Particularly, a
peptide in which Y represents DLeu and Z represents NH-C,H,
(namely, peptide A represented by 5-oxo-Pro-His-Trp-Ser-
Tyr-DLeu-Leu-Arg-Pro-NH-C,H,; Leuproline) or salts thereof
(for example, acetate) are suitable.

25 These peptide can be produced by methods described in



Abbreviations used in this specification have the follow ng neanings. 5
Abbreviation Name N (4H2-furoyl) Ay : N tetrahydrofuroyl glycine residue
NAC N-acewglosgnmap 10 D2Nal : D 3-(2-napht hyl)al ani ne re®icaueo2/e421 Phe
D 3- (4-chl oro) phenyl al ani ne residue D3Pal : 15 D 3-(3-pyridyl)al ani ne

resi due NMeTyr N-nethyltyrosine residuel7Aph(Atz) :

N[5 -(3-amno-I"HI"',2",4" -triazolyl)]phenyl al anine 20 residue
NVeAph(Atz) N nethyl-[5 -(3 -amno-1'"H1",2",4" - triazolyl)]phenyl al ani ne
residue DLys(Nic) : 25 D-(e-N-nicotinoyl)lysine residue WO 03/002092

PCT/ JP02/ 0652 ablSre-gdrit mdd riildd fec uess e publications, or methods

pursuant to them.
BAbbreviations wused in this specification have the
following meanings.
5 Abbreviation Name
N(4H,-furoyl)Gly :

N-tetrahydrofuroylglycine residue

NAc
N-acetyl group
10 D2Nal
D-3-(2-naphthyl)alanine residue
D4ClPhe
D-3-(4-chloro)phenylalanine residue
D3Pal
15 D-3-(3-pyridyl)alanine residue
| NMeTyr
N-methyltyrosine residue
Aph (Atz)

N-[5'-(3'-amino-1'H-1"',2"',4"'-triazolyl) ]phenylalanine
20 residue
NMeAph (Atz)
N-methyl-[5'-(3'-amino-1'H-1',2',4"'-
triazolyl) Jphenylalanine residue
DLys (Nic)

25 D- (e-N-nicotinoyl)lysine residue



DLys(Azagl yNic) . D (azaglycylnicotinoyl)lysine residue 5 DLys(Azagl yFur)
. D (azagl ycyl furanyl )l ysine residue DhArg(Et2) :

D (N, N - awetdsipbdobnnoar gi ni ne resi due DAph(Atz) : 10 PCT/JP02/06527
DN[5-(3 -amno-1"H1,2",4"- triazolyl)]phenylal anine resi due DhGC
D-honocitrulline residue Lys(Nsp) . 151¢e-N-isopropyl)lysine residue

hArg (Et2) : (N, N -diethyl)honparginine resi due When other am no acids are
represented by abbreviations, they are based on abbreviations according to
20 | UPAC-1 UB Comm ssion of Bi ochem cal Nonencl ature (European Journal of

Bi ochem strygit vol. 138, pp. 9 to 37 (1984) and conventional abbreviations
in the art, and when am no acids have optical isoners, they are in the

formof L-am no agidhtinliesse addgramse stated. 25 The hydroxynapht hoic acid
used in the present WO 03/002092 PCT/JP02/ 06527 19 invention is prepared

by bondi ng mmgs yagponNigroup and one carboxyl group to different carbons
i n napht hal ene.
D-(azaglycylnicotinoyl)lysine residue
5 DLys (AzaglyFur)
D-(azaglycylfuranyl)lysine residue
DhArg (Et,)
D-(N,N'-diethyl)homoarginine residue
DAph (Atz)
10 D-N-[5'"-(3'-amino-1"'H-1"',2"',4"'-

triazolyl) ]phenylalanine residue

DhCi
D-homocitrulline residue
Lys (Nisp)
15 (e-N-isopropyl)lysine residue
hArg (Et,)
(N,N'-diethyl)homoarginine residue
When other amino acids are represented by

abbreviations, they are based on abbreviations according to

20 IUPAC-IUB Commission of Biochemical Nomenclature (European
Journal of Biochemistry), vol. 138, pp. 9 to 37 (1984) and
conventional abbreviations in the art, and when amino acids
have optical isomers, they are in the form of L-amino acid
unless otherwise stated.

25 The hydroxynaphthoic acid used in the present



Therefore, 14 isoners in total are present in which the position of a

hydr oxyl group varies for carboxyl groups 5 situated at 1-position and

2- posi ti owoaB/eowapht hal ene ring. Any isoner anong them may/ipe/esszd, and a
m xture of themat any ratio may al so be used. As described |ater, those
having | arger acid dissociation constantsgare preferable, or those having
smal |l pKa's (pKa = - 10gl0Ka, Ka represent 10 acid dissociation constant)
are preferable. Those having slight water-solubility are preferable.
Further, those soluble in alcohols (for exanple, ethanol, nethanol and the
like) are praferalie.isThedrimdd HSolddidE g e ol ok e ains Inbi ity
in nethanol 15 is 10 g/L or nore. As the pKa of the above-nentioned

hydr oxynapdy®idkylaci grdbgemeto t kg fral g tof Safyenoxy 13- napiiia i d (pKa
= 2.708, Chem cal Handbook, Basic Il, The Chenical Society of Japan,

publ i shed ameeptamer125,isk3R3%s isnORbyaknawwe gPcBewevern WEEEH! the

know edge is obtained by conparing pKas of three kinds of isomers of

hydr oxybenziG 3@d. oNane! Nydr8kas frdihydsexyhenzni ccaeh8x4nd groups

p- hydroxybenzoic acid are 4 or nore, while, pKa of o-hydroxybenzoic acid
(salioylic sjagied SeXtBILcHRIHd = 2sh2bon oNEY &fHeh 2RI xtihhg.%
above-mentioned 14 isomers, 3-hydroxy-2-naphthoic acid, "1 WO 03/002092

PCT/ JP02/ 06347 ; 2khdly MRy 4 HaPMaROie it anthL-hydnaxy-d Jrrideis acid

in which a carboxyl group and a hydroxyl group are bonded to
any ratio may also be used. As described later, those
having larger acid dissociation constants are preferable,
or those having small pKa's (pKa = —1log,,Ka, Ka represent
10 acid dissoéiation constant) are preferable. Those having

slight water-solubility are preferable.

Further, those soluble in alcohols (for example,

ethanol, methanol and the like) are preferable. The term
“soluble in alcohols” means that solubility in methanol
15 is 10 g/L or more.

As the pKa of the above-mentioned hydroxynaphthoic
acid isomer, the wvalue of 3-hydroxy-2-naphthoic acid (pKa =
2.708, Chemical Handbook, Basic II, The Chemical Society of
Japan, published on September 25, 1969) 1is only known,

20 however, useful knowledge is obtained by comparing pKas of
three kinds of isomers of hydroxybenzoic acid. Namely,
pKas of m-hydroxybenzoic acid and p-hydroxybenzoic acid are
4 or more, while, pKa of o-hydroxybenzoic acid (salicylic
acid) 1is extremely small (= 2.754). Therefore, among the

25 above-mentioned 14 isomers, 3-hydroxy-2-naphthoic acid, 1-



adj acent carbon atons in a naphthalene ring are preferable. Further,

3- hydr oxy-2-naphthoic acid in which a hydroxyl 5 group is bonded to carbon
at 3- posiwoag/obwonapht hal ene and a carboxyl group i s bonded/yre/@arbon at
2-position is suitable. The hydroxynaphthoic acid nay be a salt. As the
salt, for exanple, salts wth inorganico2pases (for exanple, 10 al kal
nmetal s such as sodium potassiumand the |Iike, alkaline earth nmetals such
as cal cium nagnesiumand the |I|ike) and organi c bases (for exanple,
organi c am nes such as triethylamne and the |ike, basic am no acids such

as argini ngycskiHre-dagehaand dded | bk, 20hy8abky-andapaipbey beisal{s with

transition netals (for exanple, zinc, iron, copper and the |like) and the

l'i ke, are ljmstad. aA_:msd%agl ot;r@ﬁgp%ldn& %Wﬂs ?pbuﬂsoa&@ wWiineled St
physi ol ogi cal | y active substance is exenplifie ow. (1)

wat er - cont aacq]ar&r&r GRS Alwaiy lsfplautdmtq{ale%ﬁe P pidiard d 1s
passed throu a weak basic ion exchange columm to be adsor bed, and

sat ur at ed. ﬂh.ec_mer exgeﬁ§dhwsig,ozwﬂagmhehe agbfyi s epmyed by pAgRsIdg
through a water-contaihing organic solvent, then, ion exchange |s

conducd ed tdywaygh & MEH&dq coNt 8k PhoE 2£03 V\Bgs&%%nt n2 3 oS e 100
physi ol ogi cally active substance or salt 03/ 002092 P JP02/06527 21

thereof, and a,$gbygat FBy dvant ggaaus! yede Jumuedakr ompl e fesul ted
effluent. As the organit solvent in this
suitable.
The hydroxynaphthoic acid may be a salt. As the salt,
for example, salts with inorganic bases (for example,
10 alkali metals such as sodium, potassium and the 1like,
alkaline earth metals such as calcium, magnesium and the
like) and organic bases (for example, organic amines such
as triethylamine and the like, basic amino acids such as
arginine and the like) and the like, or salts and complex
15 salts with transition metals (for example, zinc, iron,
copper and the like) and the like, are listed.
A method of preparing a hydroxynaphthoate which is a
physiologically active substance is exemplified below.
(1) A water-containing organic solvent solution of
20 hydroxynaphthoic acid is passed through a weak basic ion
exchange column to be adsorbed, and saturated. Then,
excess hydroxynaphthoic acid is removed by passing through
a water-containing organic solvent, then, ion exchange 1is
conducted through a water-containing organic solvent

25 solution of a physiologically active substance or salt



wat er - cont ai ni ng organi c solvent, alcohols (for exanple, nethanol,
ethanol, and the like), acetonitrile, 5 tetrahydrofuran, dinethylformm de
and the |wbasapmoused. As the method of renoving the sol wemtJPbw6s27
depositing the salt, nmethods known per se or pursuant nethods are used.
For exanple, a nethod of evaporating a sdlvent while controlling the
degree of vacuumusing a rotary evaporator 10 and the |like, and other

nmet hods, are listed. (2) An ion exchange in a strong basic ion exchange
colum is previously exchanged to a hydroxide ion, and a water-containing
or gani ¢ solttetecyl ndnaofkcavephysiagl cgicaltygasts Ve Babsleaneedors rsat t
thereof is passed 15 through this to convert the basic group into a group
of hydroxitde t ypeultidr axyflaphithoi ¢ &ci dhef &pfamdDe e sharrtheineaitival ent
amount is added to and dissolved in the recovered effluent, then, the

sol ution | svarecednaiied i opgeaipi taderéntsal alwbheh si s (peshegkangile wat er
if necessary 20 and dried. The lactic acid polynmer used in the present

i nvention n(dweieiolaf t eretiabhseyi at eddas aHacti ¢iae) | polag@iorgft tihe,
present invention, in some cases) includes a polyner conposed only of

lacti @ aci & carr 88RUARIES ,0f dideth £1 B6tthmbiandnat e NDNREBES( ifed.
exanpl e, glycolic acid and the WO 03/002092 PCT/JP02/ 06527 22 like), and

usual |y hassa €eat pathell pA yresyhayi 8ge RJ18H@Arr9ei gBHes9t1RQ0Q HY | ess
of about 5% by wei ght or
salt, methods known per se or pursuant methods are used.
For example, a method of evaporating a solvent while
controlling the degree of vacuum using a rotary evaporator
10 and the like, and other methods, are listed.
(2) An ion exchange in a strong basic ion exchange
column is previously exchanged to a hydroxide ion, and a
water-containing organic solvent solution of a
physiologically active substance or salt thereof is passed
15 through this to convert the basic group into a group of
hydroxide type. Hydroxynaphthoic acid of not more than the
equivalent amount is added to and dissolved in the
recovered effluent, then, the solution is concentrated to
precipitate a salt which is washed with water if necessary
20 and dried.
The lactic acid polymer used in the present invention
(hereinafter, abbreviated as a lactic acid polymer of the
present invention, 1in some cases) includes a polymer
composed only of lactic acid or copolymers of lactic acid

25 and other monomers (for example, glycolic acid and the



| ess, preferably has a content of polyners having nol ecul ar weights of

5000 or | ess of about 5% by weight or less and a 5 content of polyners
havi ng noweaaloezvorei ght s of 3000 or |ess of about 1.5% bycwgipgimesor | ess,
further preferably has a content of polyners having nol ecul ar wei ghts of
5000 or less of about 5% by weight or Igss, a content of polyners having
nol ecul ar wei ghts of 3000 or | ess of about 10 1.5% by weight or less and a
content of polynmers having nolecular weights of 1000 or |ess of about 0.1%
by weight or less. The lactic acid polyner of the present invention has a
wei ght - averiage: ol emd arusieilght ofadusual laorftem 159300 g yrleér H00Q0ring
preferably from 15000 to 30000, nore preferably from 17000 to 26000,

parti cul ar InoEaflernablei JHam dF 50600 0025D88s oFubbBaE, 58Ney weight or
hydr oxynapht hoic acid is not contained in the controlled rel ease

preparati ones,t har-feaseilly Hawentddtedthed 331 iead haialngeio 1fcdihe
present invention 20 has a wei ght-average nol ecul ar wei ght of usually from

15000 to 5R0QhtpreEf gty bif NeBsLAE0Q A 40800, The Jractd:C 1aadd He] Wrer of

hi gher nol ecular weight which is a raw material” of the lactic acid pol yner

of the presfitterithVent igd i PEhEPIAB! GlAldM 1avAl &zé?%ﬁt@r%%ucﬁo@b or a
pol ynmer pol ynerized by a known nethod, and has a wei ght WO 03/002092

PCT/ JP02/ 06225 @8 awenLade .npl eyl aéigﬁitgmr of cgsuakl ¥t hEEMIRAQ0 49
500000, preferably from 30000 to 100000. As the known

has a content of polymers having molecular weights of 5000
or less of about 5% by weight or 1less, a content of
polymers having molecular weights of 3000 or less of about
10 1.5% by weight or less and a content of polymers having
molecular weights of 1000 or less of about 0.1% by weight
or less.
The lactic acid polymer of the present invention has a
weight-average molecular weight of usually from 15000 to
15 50000, preferably from 15000 to 30000, more preferably from
17000 to 26000, particularly preferably from 17500 to 25500.
Further, when hydroxynaphthoic acid is not contained
in the controlled release preparation of the present
invention, the lactic acid polymer of the present invention
20 has a weight-average molecular weight of usually from 15000
to 50000, preferably from 15000 to 40000.
The lactic acid polymer of higher molecular weight
which is a raw material of the lactic acid polymer of the
present invention may be commercially available product or

25 a polymer polymerized by a known method, and has a weight-



pol yneri zati on nethod, nentioned are, for exanple, nethods in which lactic
acid and if necessary glycolic acid are 5 condensati on-pol ynerized, for
exanpl e, womstbmd2 i n which lactide is, if necessary togetrlaaripod/aca27

gl ycolide, ring- opening-polynerized using a catalyst such as Lewi s acids
or netal salts such as for exanple diethglzinc, triethylalumnum tin
octylate and the like, a nethod in 10 which lactide is

ri ng- openi ng-pol ynmeri zed in the further presence of a hydroxycarboxylic
acid derivative of which carboxyl group is protected, in the

above- nment iprathgethoteciiaor exaghteofl "isaraldty ofadbm Patend Rabl5oatdmn
W00/ 35990 and the like), additionally, a nmethod in which a catalyst 15 is

added underphemirdd  actirde t 03C@VGE FHong- 0pe0d0g pol weer i gaéi ornkr(dwal
exanple, J. Med. Chem, 16, 897 (1973) and the like), for exanple, a

met hod of qopOmEwIdaiitt hectidde mbihighyeohide, rard iyl detiadiodAs the
pol yneri zati on node, bul k polynerization in 20 which |actide and the |ike

are nelted jandyBubheqted it0 &ci@Olayieri Zahkeer skaagt i Plycsnt: sakuli Qe
pol ynerization in which |actide and the |like are dissolved in a suitable

sol very andcsHddrREeh-GA I sAiRId Zakben 831N ar enedistd edn and @pong
others, it is preferable fromthe 25 standpoint of industrial production to

use a pol yneyctWa34802092 R@E@%B@%&O&%et@élrOWi%ihne?l9¥o§9&é':[i Ping-
polymerization as a raw material of "a lactic acid polyner of the present

I nventlon. opening-polymerized using a catalyst such as Lewis acids or

metal salts such as for example diethylzinc,

triethylaluminum, tin octylate and the like, a method in

10 which lactide is ring-opening-polymerized in the further

presence of a hydroxycarboxylic acid derivative of which

carboxyl group is protected, in the above-mentioned method

(for example, International Patent Publication WO00/35990

and the like), additionally, a method in which a catalyst

15 is added under heat to lactide to cause ring-opening

polymerization (for example, J. Med. Chem., 16, 897 (1973)

and the 1like), for example, a method of copolymerizing

lactide with glycolide, and other methods.

As the polymerization mode, bulk polymerization in

20 which lactide and the like are melted and subjected to a

polymerization reaction, and solution polymerization in

which lactide and the 1like are dissolved in a suitable

solvent and subjected to a polymerization reaction are

listed, and among others, it is preferable from the

25 standpoint of industrial production to use a polymer



As the solvent dissolving lactide in solution polynerization, for exanple,
aromati ¢ hydrocarbons such as 5 benzene, toluene, xylene and the |iKke,
decal i n, woiosmbiug: f ormami de and the |ike, are |listed. For poydirad/g6szs of the
| actic acid pol ymer of higher nolecular weight obtained as descri bed
above, a hydrolysis nethod known per se2ys used, for exanple, it is 10
advant ageous that the lactic acid polyner of higher nolecular weight is
dissolved in a suitable solvent, then, water and if necessary an acid are
added to cause a reaction. The solvent for dissolving the lactic acid

pol yner of od&ainghesy mobectian pBlghtr Byt adMantageeusd e tikat sapabl e
of dissolving this polyner in an anount of 10-fold by weight or |ess of

the lactic medth Pod yierpo Btk SREEi fiE P tysenthal pganatsae hydrocarbons such
as for exanple chloroform dichloronethane and the |ike, aromatic

hydrocarbons sucds astB@ f ofoBxapl edqt akdeneng0- XyA@ngie M XKl engy1 .- Xyl ene
and the like, cyclic ethers such as for exanple tetrahydrofuran and the

li ke, acet gneyrie N £HvEd C{vlf@f n@ﬁhﬂﬁl@nda&eﬁa&&eh%%c poed. hen &

sol vent which can be used in hydrolysis of a lactic acid polyner of hlgher

mol ecud ar wWelghtnd s useshidh25 pqlénr@rré Zi ngh @ | agid ¢ agiyd pol ya&raplf hi gher
nol ecul ar WO 03/ 002092 PCT/ JP02/ 06527 25 wei ght, operatlons of

pol ymeri zatd QR aifh AWidhrah ied i@ ke 1 0andugted saquential Iy wit hout
i sol ating the polynerized

For hydrolysis of the lactic acid polymer of higher
molecular weight obtained as described above, a hydrolysis
method known per se is used, for example, it is

10 advantageous that the lactic acid polymer of higher
molecular weight is dissolved in a suitable solvent, then,
water and 1f necessary an acid are added to cause a
reaction.

The solvent for dissolving the lactic acid polymer of

15 higher molecular weight may advantageously be that capable
of dissolving this polymer in an amount of 10-fold by
weight or less of the lactic acid polymer, and specifically,
halogenated hydrocarbons such as for example chloroform,
dichloromethane and the like, aromatic hydrocarbons such as

20 for example toluene, o-xylene, m-xylene, p-xylene and the
like, cyclic ethers such as for example tetrahydrofuran and
the like, acetone, N,N-dimethylformamide and the like are
listed. When a solvent which can be used in hydrolysis of
a lactic acid polymer of higher molecular weight is used in

25 polymerizing a lactic acid polymer of higher molecular



| actic acid polynmer of higher nolecular weight. The use anpbunt of the

sol vent dissolving a lactic acid 5 polyner of higher nolecular weight is

usual | y fwom3@odoto 100-fold, preferably from1l to 10-f olrdTiIRSEESZN a

| actic acid polymer which is a solute. The anmbunt of water to be added is
usually from0.001 to 1-fold by weight,2preferably from0.01 to 0.1-fold

by 10 weight based on a lactic acid polyner of higher nolecular weight.

As the acid added if necessary, for exanple, inorganic acids such as for

exanpl e hydrochloric acid, sulfuric acid, nitric acid and the |iKke,

organi ¢ aciwlsi gueh asefotiexanprepddyhaet zatashdandcelided§isds can be
trifluoroacetic acid and the like are listed, and lactic acid is

preferably ddégdigsked e cafieumt a0fl yan, aehéut 0 ik 1added | shasyRlpmdriomd to
10-fold by weight, preferably fromO0.1 to 1-fold by weight based on a

lactic aci difof yoedcid gvghesr nt ecilyrdr Wed du1 20 Jhgyteacti on tenperature
for hydrolysis is usually fromO to 150C, preferably Trom20 to 80C. The

reaction tine ofphydid ysmsurti fdershdepending & $0,10ihd he e -Avel age
nol ecul ar weight of a lactic acid polymer of higher nol ecul ar wei ght and

the reqcti g%%ﬁnélen@frﬁ&gh@r aiod cesuall Yo i@ 10s Moyl esyt @r4f0 ohaurg, WO
03/ 002092 PCT/"JP02/ 06527 26 preferably from1 to 20 hours. The term nation
period of hygfotysis breatPERiyi $rom 1 to 10-fold based on a lactic

acid polymer which is a solute.

The amount of water to be added is usually from 0.001
to 1-fold by weight, preferably from 0.01 to 0.1-fold by

10 weight based on a lactic acid polymer of higher molecular
weight.

As the acid added if necessary, for example, inorganic
acids such as for example hydrochloric acid, sulfuric acid,
nitric acid and the like, organic acids such as for example

15 lactic acid, acetic acid, trifluoroacetic acid and the like
are listed, and lactic acid is preferabiy listed.

The amount of an acid to be added is usually from 0 to
10-fold by weight, preferably from 0.1 to 1-fold by weight
based on a lactic acid polymer of higher molecular weight.

20 The reaction temperature for hydrolysis 1is wusually
from 0 to 150°C, preferably from 20 to 80C.

The reaction time of hydrolysis differs depending also
on the weight-average molecular weight of a lactic acid
polymer of higher molecular weight and the reaction

25 temperature, and usually from 10 minutes to 100 hours,



j udged based on the wei ght-average nol ecul ar weight of a hydrolyzed
product. Nanely, sanpling is appropriately 5 effected in hydrolysis

t r eat mentwotdsmowez ght - aver age nol ecul ar wei ght of the hydcalypsresspr oduced
in the sanple is neasured by gel perneation chronmatography (GPC), and
hydrol ysis treatnment is stopped if the nbbecular weigh is confirmed to be
about 15000 to 50000, preferably about 10 15000 to 30000, nore preferably
about 17000 to 26000, particularly preferably 17500 to 25500. As the

met hod of precipitating the intended lactic acid polynmer contained, froma
sol uti on conteferaiglya fioymdroltyz e pradtct obt ai ned by subjecting a lactic
acid 15 polyner of higher nolecular weight to a hydrolysis operation as
descri bed above,Tiee netdrod natiw chetrthiosl bydrieyyzety i oducteLamdrad Niing
solution is allowed to contact with a solvent capable of precipitating the
i ntended | apidgedicbdspal yirerticonivai grd-bhereys, mnEwilker welghet beds are
listed. As the preferable enbodi nent of the hydrolyzed product-containing
sol ution, repdtsNetedr idmeg .obt avardlyby €amsolvgngi abaigprddtiatdgw %
of a lactic acid polyner having a weight-average nol ecul ar wei ght of 15000
to 50000, 25ff¥efedabliy ohylhQAGstie 30008k tmaxe, pr eher abies Pt -biRAQId0 WO

03/ 002092 PCT/JP02/ 06527 27 26000, particularly preferably of 17500 to
25500 i nt o bl sl mantweagrbl 8rofchdi ISAMING A | BESdEcSET dnPehy¥Myangfle
is measured by gel permeation chromatography (GPC), and
hydrolysis treatment is stopped if the molecular weigh is
confirmed to be about 15000 to 50000, preferably about
10 15000 to 30000, more preferably about 17000 to 26000,
particularly preferably 17500 to 25500.

As the method of precipitating the intended lactic
acid polymer contained, from a solution containing a
hydrolyzed product obtained by subjecting a lactic acid

15 polymer of higher molecular weight to a hydrolysis
operation as described above, a method in which this
hydrolyzed product-containing solution is allowed to
contact with a solvent capable of precipitating the
intended lactic acid polymer contained therein, and other

20 methods are listed.

As the ©preferable embodiment of the hydrolyzed
product-containing solution, mentioned are those obtained
by dissolving about 10 to 50 wt% of a lactic acid polymer
having a weight-average molecular weight of 15000 to 50000,

25 preferably of 15000 to 30000, more preferably of 17000 to



hi gher nol ecul ar wei ght, such as a hal ogenat ed hydrocarbon group such as
for exanple chloroform dichloronethane and 5 the |ike, an aromatic

hydr ocar bwo igrooawp2 such as for exanple toluene, o-xylene, PEIXIPIEIGE27

p-xyl ene and the like, a cyclic ether such as for exanple tetrahydrofuran
and the |I|ike, acetone, N, N-dinethylfornmam de, dichloronethane, xylene and
the Iike. When hydroxynaphthoic acid is not 10 contained in the controlled
rel ease conposition of the present invention, those containing about 10 to
50 wt% of lactic acid polyners dissolved having wei ght-average nol ecul ar

wei ghts of 26000, t pa20000lapl ¢f eyradder05115660 15040080 dasnd | shed. alS As
t he sol vent which can deposit the intended lactic acid polyner contained

in a hydrolyzegeqs oddphbtent &f Nidigscaaliyg 08, BEeOiw! scsuchpasyhor exanpl e
met hanol , ethanol and the like, chain ethers such as for exanple isopropyl

ether and tmﬁgﬁémmopéwm.tl@efk{mocgﬁ@@nsssucma%gfewat%@ PRI & firane
|

and the like, water, and the |i are |isted The "use anpunt of the

sol vent whigoganseeposkt fiie etdigrdednl asbEsraci élaﬁlnsa%fneltﬁa%uaédd' from
0.1 to 100- fold by weight, preferably from1 to 10-fold by weight based

on thes sol waid 1fxed Rydrload PIEMGLHYRIGHAD s%'i'trﬁ%léﬂﬂoq” eQéQple
03/ 002092 PCT/ JP02/ 06527 28 As the pref erabl’e specific exanple of

tCﬁrrbl nat i ong 1fend,he Kixyd e, sURh x$OLURN SpaRP1LRE UsEqanpyit 1ther eof,
ere

cyclic ether such as for example tetrahydrofuran and the
like, acetone, N, N-dimethylformamide, dichloromethane,
xylene and the 1like. When hydroxynaphthoic acid is not

10 contained in the controlled release composition of the
present invention, those containing about 10 to 50 wt% of
lactic acid polymers dissolved having weight-average
molecular weights of 15000 to 50000, preferably of 15000 to
40000 are listed.

15 As the solvent which can deposit the intended lactic
acid polymer contained in a hydrolyzed product-containing
solution, alcohols such as for example methanol, ethanol
and the like, chain ethers such as for example isopropyl
ether and the like, aliphatic hydrocarbons such as for

20 example hexane and the like, water, and the like are listed.

The use amount of the solvent which can deposit the
intended lactic acid polymer is usually from 0.1 to 100-
fold by weight, preferably from 1 to 10-fold by weight
based on the solvent of a hydrolyzed product-containing

25 solution.



are nentioned, for exanple, an enbodinment in which to a hydrolyzed
product - cont ai ni ng solution using as a solvent 5 dichloronethane in an
anount ofwbD w309t ol d by wei ght based on the solute, isopcappb@ster as a
solvent for reducing solubility is used in an anount of 2 to 10-fold by
wei ght based on this dichloronethane, apd ot her enbodi nents. The
tenperature of the solvent when the sol vent which 10 can deposit the
intended lactic acid polyner solute is brought into contact with a

hydrol yzed product-containing solution is usually from-20 to 60C,

preferably fromik tene 40r&feraplet Bpeterper akumg1af dfhedsinRlizsd pyoduct -
containing solution is usually fromO to 40C, preferably 15 from10 to

30C. As theHetdiath Off GUBRAGE NEerit $ UMl damdiel AlyZed s, there
product-containing solution, a method in which a hydrolyzed

product - contrad ninBgt $6hell Orrdrs addrgial | -t SRSSIihte ansolyent . «a net hod
in which a hydrol yzed product 20 containing solution is dropped into a

sol vent, a HR{AOd,Ady phbehca-sehventihg addadiall @diQcesi At & vent

hydrol yzed “product-containing solution; a nmethod in which a solvent i1s

dr oppegt | nteg o il ottt PIOGUE Lk RRIAIIY N0 SPIAFON ANGe it Wi pr e

listed. 25 The lactic acid polyner of the present I nvention

PCT/ P02/ 06527t n29 s8blakned A aspl | befle aDKE d SaSYiLAD! 803 A S
material for a controlled release conposition since the anmount o
solubility is used in an amount of 2 to 10-fold by weight
based on this dichloromethane, and other embodiments.
The temperature of the solvent when the solvent which
10 can deposit the intended lactic acid polymer solute is
brought into contact with a hydrolyzed product-containing
solution is usually from —20 to 60%C, preferably from 0 to
40 C, and the temperature of the hydrolyzed product-
containing solution is usually from 0 to 40°C, preferably
15 from 10 to 30%C.
As the method of contacting a solvent with a
hydrolyzed product-containing solution, a method in which a
hydrolyzed product-containing solution is added all at once
into a solvent, a method in which a hydrolyzed product-
20 containing solution is dropped into a solvent, a method in
which a solvent is added all at once into a hydrolyzed
product-containing solution, a method in which a solvent is
dropped into a hydrolyzed product-containing solution, and

the like are listed.

25 The lactic acid polymer of the present invention



end carboxyl groups is in the range suitable for a base material for a
controll ed rel ease conposition. 5 The weight ratio of a physiologically
active suwsetanem92in the conposition of the present i nventrcaripol/deéser s
dependi ng on the kind of a physiologically active substance, desired
pharmaceutical effect and duration periogoof an effect and the |ike, and
in the case of a physiologically 10 active peptide or salt thereof, is from
about 0.001 to about 50% by weight, preferably fromabout 0.02 to about
40% by wei ght, nore preferably about 0.1 to about 30% by weight, further
preferably dotomradadbuds Gdds¢ oileddubb3ddo by swekgblle BBSta WRfemitarfaom
about 3 to about 24% by weight, 15 and in the case of a non-peptide

physi ol ogi cfdd YaacbnteoldklSt Bdlcea £ sahpokhelenf s iffcem ethoubmBudt ter about
80% by weight, preferably fromabout 0.1 to about 50% by wei ght, based on

the whol e caP0osatboRyl Theowisghts rahi acrf aaphysiseliegiaal | ForcChi Mase
substance 20 in the conposition of the present invention containing

hydr oxynaphtdiQis Acifbora st ddierepframard fs depndinieon  the kind of
physi ol ogi cal | y active substance, desired pharmaceutical effect and

duratisn period ofe tre Lftf et iNd s theH k1RGN he-tGase Motance

controll ed rel ease 25 conposition containing a physiologically active

substance WQ 03100209553 IPOR 068271130 G caah t harahl; diydromapht hoi o

acid or salt thereof and lactic acid polymer or salt thereof, the weight
ratio i s, depending on the kind of a physiologically active substance,

desired pharmaceutical effect and duration period of an

effect and the like, and in the case of a physiologically

10 active peptide or salt thereof, is from about 0.001 to

about 50% by weight, preferably from about 0.02 to about

40% by weight, more preferably about 0.1 to about 30% by

weight, further preferably from about 0.1 to about 24% by

weight, most preferably from about 3 to about 24% by weight,

15 and 1in the case of a non-peptide physiologically active

substance or salt thereof, from about 0.01 to about 80% by

weight, preferably from about 0.1 to about 50% by weight,
~based on the whole composition.

The weight ratio of a physiologically active substance

20 in the composition of the present invention containing

hydroxynaphthoic acid or salt thereof varies depending on

the kind of physiologically active substance, desired

pharmaceutical effect and duration period of the effect and

the 1like, and in the <case of a controlled release

25 composition containing a physiologically active substance



in the case of a physiologically active peptide or salt thereof, from
about 0.001 to about 50% by weight, 5 preferably from about 0.02 to about
40% by wewoghB/ioozmz e preferably about 0.1 to about 30% by Pegiigbd/g65zmst
preferably from about 14 to about 24% by weight, and in the case of a
non- pepti de physiologically active substance or salt thereof, from about
0.01 to about 80% by weight, 10 preferably from about 0.1 to about 50% by
wei ght, based on the sum of three conponents. Even if a hydroxynapht hoate
which is a physiologically active substance is contained, the same wei ght
ratio is applsek thetbefranedobxanapntholtedchial @aseaaamasiddam ki
containing a salt of a physiologically active peptide (tenmporarily called
(A)) and hythexiynapbidopelgfed ot eygiar athdyesn) | €He( R ghthe amaicghts rati o
of (A is wusually fromabout 5 to about 90% by wei ght, preferably from
about 10 toirabedHe &RPSDYoPeighbhy8DEBo@l €4 BT pblaythikem gdrebauit 015 40 @bout
80% by weight, particularly preferably from about 30 to about 80% by

wei ght, basatmbsthe sabh Obhbol(f) @aNG0aB).td n ibsucasgoef @,conidQiHed

rel ease conposition containing a physiologically active substance or salt
25 they eof ,phyrdnpynaphtBal kil orosakl thsseef 4ard hackice MO, 03{Q2092
PCT/ JP02/ 06527 31 acid polynmer or salt thereof, the conpounglng anount of

hydr oxynapighoier A0 fl Oips@tt bhereeb | sgdam aheyt 142 tRight, most
preferably from about 14 to about 24% by weight, and in the
case of a non-peptide physiologically active substance or
salt thereof, from about 0.01 to about 80% by weight,
10 preferably from about 0.1 to about 50% by weight, based on
the sum of three components.
Even if a hydroxynaphthoate which is a physiologically

active substance 1s contained, the same weight ratio is

applied. In the case of a controlled release composition
15 containing a salt of a physiologically active peptide
(temporarily called (A)) and hydroxynaphthoic acid

(temporarily called (B)), the weight ratio of (A) is
usually from about 5 to about 90% by weight, preferably
from about 10 to about 85% by weight, more preferably from
20 about 15 to about 80% by weight, particularly preferably
from about 30 to about 80% by weight, based on the salt of
(A) and (B).
In the case of a controlled release composition
containing a physiologically active substance or salt

25 thereof, hydroxynaphthoic acid or salt thereof and lactic



about 2 nol, about 3/4 to about 4/3 nol, particularly preferably from
about 4/5 to about 6/5 nol, based on one 5 nobl of a physiologically active
subst anceworo3matw2t hereof . The design of a conposition ofPCTiire2/qmsesent
invention wll be described below on a controlled rel ease conposition
containing a physiologically active subsgance, hydroxynaphthoic acid and

| actic acid polynmer wherein the 10 physiologically active substance is
basic. In this case, a physiologically active substance as a base and

hydr oxynapht hoi ¢ acid as an acid coexist in the conmposition, and in either

the case ofacippunginag tdremsastf reeehash esthien ddipsaipasy t kABugt tde case
of conpounding themas a 15 salt in the conposition, the dissociation

equi | i bri umydrosatdmidied d meaghogasel tndreragiequds feandiddRRs 1912 ity t he
presence of a slight amount of water at a certain point in producing the

conposi ti ombditice thel saldbdwr meyt abyt o hygsqxy napht habe, ach - v eha i 15,
slightly water-soluble and a 20 physiologically active substance is

bel i eved t @herestdraht | Fromabebusolaty ecd hadehtvar s neo depshadiad opn dihe
property of the physiologically active substance, the dissociation

equi | idri umshidt s tp}gm%lsiﬁezaoﬂlj Y IR O M st Br Sd0dRLreos .
wat er-sol uble salt. 25 For producing a conposition containing a basic WO

03/ 002092 PCT/ JRQR 08627gn 33 PRy MR Galdry SEtEMe SHRILANCE Jybrdtigh
content, it is desirable that nost of the physiologically active

will be described below on a controlled release composition

containing a physiologically active substance,

hydroxynaphthoic acid and lactic acid polymer wherein the

10 physiologically active substance is basic. In this case, a

physiologically active substance as a base and

hydroxynaphthoic acid as an acid coexist in the composition,

and in either the case of compounding them as free bodies

in the composition or the case of compounding them as a

15 salt in the composition, the dissociation equilibrium is

satisfied in each case under aqueous conditions or in the

presence of a slight amount of water at a certain point in

producing the composition. Since the salt formed by

hydroxynaphthoic acid which is slightly water-soluble and a

20 physiologically active substance is believed to be slightly

water-soluble though varying depending on the property of

the physiologically active substance, the dissociation

equilibrium shifts to the side of formation of such a

slightly water-soluble salt.

25 For producing a composition <containing a basic



substances are protonated to give the above-nmentioned slightly

wat er-sol uble salt, fromthe standpoint of the 5 above-nenti oned

di ssoci atwor3eeaebt i bri um For this purpose, it is desiralvicaspe/@smound at
| east a physiologically active substance or salt thereof and approxi mately
equi val ent anount of hydroxynaphthoic acid or salt thereof. Next, the
control |l ed rel ease nechanismof a 10 physiologically active substance
contained in the conposition will be described below. In the above-
nmentioned conpoundi ng conposition, nost of physiologically active

subst ances s psld@itad el andtexiest sus t hecHr eseNEegh Of cbiprer i ens; s Most
of the counter ions are 15 hydroxynaphthoic acid (preferably,

hydr oxynaphidwi €atsicd d) thakf t efobhe CONPOThlel ONph§saPMbYisLered i WO AN
organi sm oligoners and nononers formdue to the deconposition of a
lactic aci dsypdtdrRfes haweyerpieshddel PAlyMefive aHaCtdovaGidha Hial i
acid polymer, the produced oligomer (lactic 20 acid-glycolic acid oligoner)
and mononers(1@etif @ekdroko1abyeol §£1 8T droReCessarddh Jane oNg s CaRoxy!
group, which also can be counter ions of a physiologically active

subst ance. dRedwaseerfi chdh sl Qdipaldy aati e SURSt anes d}ﬁ§g§ur£osc?,_
acconpani ed by movement of electric charge, namely, 25 it is released’in
the formofita sal tad®i LR &I RY a-6RAYBLEH. VAQO%Q%%O% gﬁg D2 8san , 33
ion, and as the novable counter ion species, hydroxynap ol ¢ aci d, Iactlc

acid-glycold@a a6 d 9LbgeAREe or salt thereof and approximately

equivalent amount of hydroxynaphthoic acid or salt thereof.

Next, the controlled release mechanism of a
10 physiologically active substance contained in the
composition will be described below. In the above-

mentioned compounding composition; most of physiologically
active substances are protonated and exist in the presence
of counter ions. Most of the counter ions are
15 hydroxynaphthoic acid (preferably, hydroxynaphthoic acid).
After the composition is administered into an organism,
oligomers and monomers form due to the decomposition of a
lactic acid polymer, however when the polymer is a lactic
acid-glycolic acid polymer, the produced oligomer (lactic
20 acid-glycolic acid oligomer) and monomer (lactic acid or
glycolic acid) necessarily have one carboxyl group, which
also can be counter ions of a physiologically active
substance. Release of a physiologically active substance
is not accompanied by movement of electric charge, namely,

25 it is released in the form of a salt maintaining a counter



(such nol ecul ar wei ght as to enabl e novenent) and nononer (lactic acid or
glycolic acid) are listed, as describe 5 above. Wien a plurality of acids
coexi st, wosBrowgty acidic salt is domnantly fornmed genecaliry/adizugh
differing depending on the conposition ratio. Regarding the pKa of

hydr oxynapht hoi ¢ acid, for exanple, 3-hydpoxy-2-naphthoic 10 acid has a pKa
of 2.708 (CHEM CAL HANDBOOK, BASIC BOX Il, The Chem cal Society of Japan,
publ i shed on Septenber 25, 1969). On the other hand, though pKa of a
carboxyl group of a lactic acid-glycolic acid oligonmer is not known, it
can be cal cidmgt ed dHased a8 pKahef | aevhdlaci dceuin@leycol iionl5 agidtiss 3. 86
or 3.83) according to the principle " change of free energy by

i ntroducti aiydfosgyreaistidienacean Rectapproxi deg efcdyi addicibve 1l @y¥mer
Contribution by a substituent to the dissociation constant has been found

and can be(diidH imeleddndt ewdidhin aspka PseahTé | ABvEAEN DY gamidC mthdwdd and
Bases" , D.D. Perrin, B.Denpsey and E. P. Serjeant, 1981). Since pKas for a

hydroxyl growrwingd aeiester kandolare &B8Ka) (QAde =116+2@,ands0 g Aasd er
bond) = -1.7 25 respectively, pKa of a carboxyl group of a lactic acid WO
03/ 002092 REWYP02/ 06527 34 glycolic acid oligonmer is calculated, in view
of contribution by an ester bond nearest to the dissociation

When a plurality of acids coexist, a strongly acidic
salt 1is dominantly formed generally though differing
depending on the composition ratio. Regarding the pKa of
hydroxynaphthoic acid, for example, 3-hydroxy-2-naphthoic

10 acid has a pKa of 2.708 (CHEMICAL HANDBOOK, BASIC BOOK II,
The Chemical Society of Japan, published on September 25,
1969). On the other hand, though pKa of a carboxyl group
of a lactic acid-glycolic acid oligomer is not known, it
can be calculated based on pKa of lactic acid or glycolic

15 acid (= 3.86 or 3.83) according to the principle “ change
of free energy by introduction of a substituent can be

»

approximated by additive law Contribution by a
substituent to the dissociation constant has been found and

can be utilized (Table 4.1 in “pKa Prediction for Organic

20 Acid and Bases” , D.D.Perrin, B.Dempsey and E.P.Serjeant,
1981). Since pKas for a hydroxyl group and an ester bond
are

ApKa (OH) = —0.90 and
ApKa (ester bond) = —1.7

25 respectively, pKa of a carboxyl group of a lactic acid-



group, as follow pKa = pKa (lactic acid or glycolic acid) - 0 pKa (OH) +
0 pKa (ester bond) = 3.06 or 3.03. As a 5 result, since hydroxynaphthoic
acid is awstmoomer acid than lactic acid (pKa = 3.86), glpgaairdnoeazi d ( pKa
= 3.83), and further, lactic acid-glycolic acid oligoner, it is supposed
that in the above-nentioned conposition,3a salt of hydroxynaphthoic acid
and a physiologically active 10 substance is fornmed dom nantly, and that
the property of this salt mainly determ nes the controlled rel easing
property of a physiologically active substance in the conposition. As the

above- ment igngsb physi atedi cablygaedt ve issubss pdeEat e ahlove- gesli oned
physi ol ogically active 15 substances and the |ike are |isted. Here, a salt

is formed dodyeimuimaphbiohs aegitd WHddhd an®hysiol egi ealel YHamddie sitlst ance
which is slightly water- sol uble but not water-soluble preferably exerts an

influence afrdilis, coNtfol1eM: rekgasepraCchaBLsi: TRAY Ior A RA W ardfded in
the consideration of the above-nentioned acid dissociation constant, the

sal t of hydroxyngeht heir acidoruhi (hdesy apstdpngen ag dthangihe a5 4
above-nentioned Tactic acid-glycolic oligoner and nononer exists

dom nant |y @dsyhe didd aly e Haleasding s 4 ha ol yzal] e rsal t of
a 25 physiologically active substance, and as a result, t’he WO 03/002092

PCT/ JP02/ 06524 ; 35804 uppkhty andgedi sty1iRuiien praperbkgs=of; ghg salfqinto
body tissue becone determning factors of the rel easing

further, lactic acid-glycolic acid oligomer, it is supposed
that in the above-mentioned composition, a salt of
hydroxynaphthoic acid and a physiologically active
10 substance 1is formed dominantly, and that the property of
this salt mainly determines the controlled releasing
property of a physiologically active substance in the
composition. As the above-mentioned physiologically active
substance, the above-mentioned physiologically active

15 substances and the like are listed.
Here, a salt is formed of hydroxynaphthoic acid with
a physiologically active substance which is slightly water-
soluble but not water-soluble preferably exerts an
influence on the controlled release mechanism. That is, as
20 clarified in the consideration of the above-mentioned acid
dissociation constant, the salt of hydroxynaphthoic acid
which is a stronger acid than the above-mentioned lactic
acid-glycolic oligomer and monomer exists dominantly at the
initial period of releasing as the hydrolyzable salt of a

25 physiologically active substance, and as a result, the



speed of a physiologically active substance, therefore, the initial

rel easing pattern of a drug can be controlled by 5 the conpoundi ng anount
of hydr oxwoaphbtverc aci d. Then, w th decrease in hydroxyraghirhmess2aci d and
increase in oligoners and nononers generated by the hydrolysis of a

| actic acid polyner, the rel easing nechagsm of a physiologically active
subst ance having an oligoner and 10 nononer as counter ions becones

dom nant gradually, and even if hydroxynaphthoic acid di sappears
substantially from the "conposition" , release of a stable physiologically
active subsdcinaei ity ehabdnedh sthtib el on ephapeaiarls obf ithOr parat iigito
efficiency of a physiologically active 15 substance in producing a

control | ed syl Laseseaspaseddd, dedRAmGapaly | 4yt oFsSWIPr easi o 1fadihgy
initial excess release after administration of a physiologically active

substance dpwl pof &t gthyedin W@ e exlwineGuddia i@ e ofe Xy napht hoi ¢

acid in a controlled 20 release conposition contalnlng a hydroxynaphthoate

of a physiglicgigal tylessing paptieda can al seule @W'@én%@nQ¥o§L|‘ﬂ%d by
above- nenti oned nmechanism The term "water-insolubility” in this

speci fg cat itz FBAPSUAJEAGE dnbuMi CB rwhepatbey @h@F@t' Qﬁ%d subgf{ance is
25 stirred at a tenperature of 40C or lower in distilled WO 03/ 002092

PCT/ JP02/ 0654% 3B cwaket f ok %W)@ynéﬁ}&%&hta&fd aa8HbsE Angs, i ssgf ved
inl L of this solutionis 25 ng or |ess.

oligomers and monomers generated by the hydrolysis of a
lactic acid polymer, the releasing mechanism of a
physiologically active substance having an oligomer and
10 monomer as counter ions becomes dominant gradually, and
even if hydroxynaphthoic acid disappears substantially from
the “composition” , release of a stable physiologically
active substance 1is retained. Further, enhancement of
incorporation efficiency of a physiologically active
15 substance in producing a controlled release composition,
and capability of suppression of the initial excess release
after administration of a physiologically active substance
incorporated can also be explained.
The role of hydroxynaphthoic acid in a controlled
20 release composition containing a hydroxynaphthoate of a
physiologically active peptide can also be explained by the
above-mentioned mechanism.
The term “water-insolubility” in this specification
means a case in which when the above-mentioned substance is

25 stirred at a temperature of 40°C or lower in distilled



The term" slight water-solubility " in this specification nmeans a case in
whi ch the above-nentioned 5 weight is over 25 ng and 5 g or |ess. Wen the
above nmenwioaneoesubst ance is a salt of a physiol ogically a@ciie/6sebst ance,
the wei ght of a physiologically active substance dissolved in the
above-nentioned operation is used for apelication of the above-nentioned
definition. 10 Though the formof a controlled rel ease conposition in this
specification is not particularly restricted, the form of a fine particle
is preferable, and the formof a mcrosphere (also called mcrocapsule in
the case ofwatercdiin o Iredinsgl aase waOMIASidi oh APERINiasdactds iacild 15
polynmer) is particularly preferable. The term m crosphere neans an

i nj ectabl e If igte tard illedind he 29 mpforspheye  which can be dispersed in a
solution. The verification of the formcan be conducted, for exanple, by

observation by anescapsimg typg1ehBet r i tELCIR8GHRE 1 20 The mehhod 1gfs
producing a controlled rel ease conposition (for exanple, mcrocapsule)

cont ai ni ng dgei Al idrogineéahky ACth¥e Substaned ofhsaldpdnenfeft idfhdde
present invention and the lactic acid polyner or salt 25 thereof of the

presery inveiigan is everplidigd kelovs WON3/ 082092 Ripld POREOGRZ4e-37 IN
the foll owi ng production process, drug holding agents (for exanple,
gel atin, saldmyldfedcisbanghddeitike)salt of a physiologically active
substance, the weight of a physiologically active substance
dissolved in the above-mentioned operation is used for
application of the above-mentioned definition.
10 Though the form of a controlled release composition in
this specification is not particularly restricted, the form
of a fine particle 1is preferable, and the form of a
microsphere (also called microcapsule in the case of a
controlled release composition containing a lactic acid
15 polymer) is particularly preferable. The term microsphere
means an injectable fine particle in the form of sphere
which can be dispersed in a solution. The verification of
the form can be conducted, for example, by observation by a
scanning type electron microscope.
20
The method of producing a controlled release
composition (for example, microcapsule) containing the
physiologically active substance or salt thereof of the
present invention and the lactic acid polymer or salt

25 thereof of the present invention is exemplified below.



may be added, if necessary, by a nethod known per se. (I) In-water drying
method 5 (i) ON nmethod In this nmethod, an organic solvent solution of the
| acti c acwo jpobzeer of the present invention (hereinafter pCcTdesnosstred as

bi odegr adabl e pol yner of the present invention in sone cases) is first
produced. The organic solvent used 10 i n3producing the controlled rel ease
conposition of the present invention has a boiling point preferably of
120C or lower. As the organic solvent, for exanple, hal ogenated

hydrocar bons (for exanple, dichloronethane, chloroform 15 dichl oroet hane,

trichl oroet hane,Ircarhen tetllaahhgri gecandtibg | pkegesef hedsud f ofolexaipl e,
ethyl ether, isopropyl ether and the like), fatty esters (for exanple,

ethyl acetajenthutfidr aseimb e aAngetdeih) kehliayomst beily dhacamnkons ke)f or
exanpl e, benzene, toluene, xylene, and the |ike), 20 al cohols (for exanple,

et hanol , meihamd aartkd,hd fl ik&)essaasst WY o il rand Rrdvded igeer &g used. O
them hal ogenated hydrocarbons are preferable, and particul arly,

di chl oronet hane (19 swH-talled: dHAsR) MREHRRI used in adm xture of appropriate
proportion. In this case, m xed 25 solutions of hal ogenated hydrocarbons
and alzxohol s ar e ;WO )@ H2@¥y PCT/ JP02/ 06527 38 preferable, and
particularly, a m xed solution of dichloronethane and ethanol is suitable.

In this method, an organic solvent solution of the
lactic acid polymer of the present invention (hereinafter,
described as biodegradable polymer of the present invention
in some cases) is first produced. The organic solvent used

10 in producing the controlled release composition of the
present invention has a boiling point preferably of 120°C
or lower.

As the organic solvent, for example, halogenated
hydrocarbons (for example, dichloromethane, chloroform,

15 dichloroethane, trichloroethane, carbon tetrachloride and
the 1like), ethers (for example, ethyl ether, isopropyl
ether and the 1like), fatty esters (for example, ethyl
acetate, butyl acetate and the like), aromatic hydrocarbons
(for example, benzene, toluene, xylene, and the like),

20 alcohols (for example, ethanol, methanol and the 1like),
acetonitrile and the like are used. Of them, halogenated
hydrocarbons are preferable, and particularly,
dichloromethane is suitable. These may be used in
admixture of appropriate proportion. In this case, mixed

25 solutions of halogenated hydrocarbons and alcohols are



The concentration of the biodegradabl e polyner of the present invention in
an organi c solvent solution varies 5 depending on the nolecul ar wei ght of
t he bi odewgoadabioe2 pol ynmer of the present invention and thedivire/@s2an
organi ¢ solvent, and when dichl oronmethane is used as an organic sol vent
for exanple, the concentration is generaBgy from about 0.5 to about 70% by
wei ght, nore preferably from 10 about 1 to about 60% by wei ght,
particularly preferably from about 2 to about 50% by wei ght. Wen et hanol
is used as an organic solvent mxed with dichloronmethane, the ratio of the

two sol ventsrd Segasies al | andf r opunabogti1 8r0%, t 0 Abouti 2000 (¥6YhtiBRI € of
preferably from 15 about 0.05 to about 40% (v/v), particularly preferably

from aboutdi:Hl d o HEn SWAd Wihand Ntos tde el ¢ sol vent sol ution of
t he bi odegradable polynmer of the present invention thus obtained, a

physi ol ogi cal | y Bad | yen Sarbst ancén | 6f aded pabdedirasiabyed L1 2R digpersed. I'n
this procedure, the addition amunt of a physiologically active substance

is control lebsent hahvbReicHPPEE lainM br@intbe g rabiae9bn varies
physi ol ogically active substance to bi odegradabl e pol yner of the present

i nventg on  depdiu®y abeut tde 1. mPreferab! yydHo akoutnd: %i@a’%oggilg&%@n“y,
the resulting organic solvent solution WO 03/002092 PCT/JP02/ 06527 39

cont ai ni ng b GO # 119 GANRSRd Ofven PSiHlPH Al Mg ast iae supstance or
salt thereof and the bi odegradabl e
solvent, and when dichloromethane is used as an organic
solvent for example, the concentration is generally from
about 0.5 to about 70% by weight, more preferably from
10 about 1 to about 60% by weight, particularly preferably
from about 2 to about 50% by weight.

When ethanol is used as an organic solvent mixed with
dichloromethane, the ratio of the two solvents is generally
from about 0.01 to about 50% (v/v), more preferably from

15 about 0.05 to about 40% (v/v), particularly preferably from
about 0.1 to about 30% (v/v).

Into the organic solvent solution of the biodegradable
polymer of the present invention thus obtained, a
physioclogically active substance is added and dissolved or

20 dispersed. In this procedure, the addition amount of a
physiologically active substance is controlled so that the
upper limit of the weight ratio of physiologically active
substance to biodegradable polymer of the present invention
is up to about 1:1, preferably up to about 1:2.

25 Subsequently, the resulting organic solvent solution



pol ymer of the present invention are added into a water phase, to form an
0 (oil phase)/W (water phase) enmulsion, 5 then, the solvent in the oi
phase i s woapooadbed, to prepare a mcrocapsule. The vol umeTaPoydvs2mat er
phase in this case is generally fromabout 1-fold to about 10000- fold,
nore preferably from about 5-fold to abogp 50000-fold, particularly
preferably fromabout 10-fold to about 2000- 10 fold of the oil phase

vol une. An enulsifier may be added to the above-nentioned outer water
phase. This emulsifier may be any conpound providing it can forma
general |y st@it@iddhemd sicompos3paenf i eahbysetior ogxaapl ghysiv st tecally
surfactants (sodium 15 ol eate, sodium stearate, sodiumlaurylsul fate and

the like), adoifeonisubsitahaet asks o0t ywxatdyt eagasothet aiddddya B8 BS S
[ Tween 80, Tween 60, manufactured by Atlas Powder] and the I|ike),

pol yoxyet hygehgn€nsber 10id geebyati iesrdriGorb0ar&iCQddel, Miwwif actu gy by
NIl KKO Chem cal s K K], 20 pol yvinyl pyrrolidone, polyvinyl alcohol,

car boxymet pHL8d | ut@S€orheeint I N(oOel hhBe) Mal(Wa@BiC AGsd) anditdhed, ke
are used. One of themor several of themin conbination my be used. The

conceng rat itHed h R i solpeater afl yend tdie r angac r oM abesboPaOdqt o D% by
wei ght, 25 further preferably in the range fromabout 0.05 to about 5% WD

03/ 002092 RGHPIRAR/ D6R2ErodBpshyevei e AL GSITOLE CLRECTRYES Ol ng
agent may be added

this case is generally from about 1-fold to about 10000-

fold, more preferably from about 5-fold to about 50000-fold,

particularly preferably from about 10-fold to about 2000-
10 fold of the o0il phase volume.

An emulsifier may be added to the above-mentioned
outer water phase. This emulsifier may be any compound
providing it can form a generally stable O/W emulsion.
Specifically, for example, anionic surfactants (sodium

15 oleate, sodium stearate, sodium laurylsulfate and the like),
nonionic surfactants (polyoxyethylene sorbitan fatty esters
[Tween 80, Tween 60, manufactured by Atlas Powder] and the
like), polyoxyethylene castor o0il derivatives [HCO-60, HCO-
50, manufactured by NIKKO Chemicals K.K],

20 polyvinylpyrrolidone, polyvinyl alcohol,
carboxymethylcellulose, lecithin, gelatin, hyaluronic acid
and the like are used. One of them or several of them in
combination may be used. The concentration in use is
preferably in the range from about 0.01 to 10% by weight,

25 further preferably in the range from about 0.05 to about 5%



into the above-nentioned outer water phase. The osnotic pressure
controlling agent may be advantageous providing it 5 shows osnptic pressure
when madewions®ozm2 aqueous solution. As the osnotic presswaa/ieonitasst | i ng
agent, for exanple, polyhydric al cohols, nonohydric al cohols,
nonosacchari des, disaccharides, oligosagohari des and am no acids and
derivatives thereof and the like are listed. 10 As the above-nentioned

pol yhydric al cohols, for exanple, trihydric al cohols such as glycerin and
the Iike, pentahydric alcohols such as arabitol, xylitol, adonitol and
the |ike, hexahyiltitc. al cohols such as mannitol, sorbitol, dulcitol and the
| i ke, and other al cohols are 15 used. O them hexahydric al cohols are
preferabl e, and Apavisimetthar | yresEmné t @onit¥oUiinabl &geAs gy abevexdmsd i oned
nonohydri ¢ al cohols, for exanple, nethanol, ethanol, isopropyl alcohol and

the like airetd i shedabdvé-glentthemecethanot watpref@iald e. 20eAsodmecic
above- nenti oned nonosacchari des, for exanple, pentoses such as arabi nose,

xyl ose, 1i §sess2rdlegont+doStng agbrithendy ks aeh exRsAss SHedy iasi i ucose,

fructose, galactose, mannose, sorbose, rhammose, fucose and the |1ke are

used, snd ofhdheNo sEXOS §Sr i 1 Y il Rie 2K dhey MR 1ongd,
ol i gosacchari des, for exanple, WO 03/002092 PCT/JP02/06527 41 trioses such

as mal totriose, gaffidasgmant theddded cdritrdsesm$udes, stachyesspand the
i ke are used, and of

polyhydric alcohols, monohydric alcohols, monosaccharides,
disaccharides, oligosaccharides and amino acids and
derivatives thereof and the like are listed.

10 As the above-mentioned polyhydric alcohols, for
example, trihydric alcohols such as glycerin and the 1like,
pentahydric alcohols such as arabitol, =xylitol, adonitol
and the 1like, hexahydric alcohols such as mannitol,
sorbitol, dulcitol and the 1like, and other alcochols are

15 used. Of them, hexahydric alcohols are preferable, and
particularly, mannitol is suitable.

As the above-mentioned monohydric alcohols, for
example, methanol, ethanol, isopropyl alcohol and the like
are listed, and of then, ethanol is preferable.

20 As the above-mentioned monosaccharides, for example,
pentoses such as arabinose, xylose, ribose, 2-deoxyribose
and the 1like, and hexoses such as glucose, fructose,
galactose, mannose, sorbose, rhamnose, fucose and the like
are used, and of then, hexoses are preferable.

25 As the above-mentioned oligosaccharides, for example,



them trioses are preferable. As the derivatives of the above-nentioned 5
nonosacchari des, di saccharides and ol i gosaccharides, for exanple,

gl ucosam we,03gatoazt osam ne, glucuronic acid, galacturoni ®ecaciroe/@szy t he

li ke are used. Any of the above-nentioned am no acids may be used

providing they are L-am no acids, and forilexanple, glycine, 10 | eucine,
arginine and the like are listed. O them L- arginine is preferable. These
osnotic pressure controlling agents nay be used alone or in adm xture.
These osnotic pressure controlling agents are used in 15 concentrations so

that the osmbiégepressthe af thel oot elosa\at era phiasesd S d@m @hwutl S0 to
about 5-fold, preferably fromabout 1/25 to about 3-fold of the osnotic

pressure oftetphysdol sgtkakssaltidghydMenaf@niihkol] iie UsPE aseal QsDLE
pressure regul ating agent, its concentration is preferably 20 0.5%to

1.5% As thghemt hoth oded ey igite Bdr&5 08N ¢ sol vent, a nethod known per se
or pursuant nethod is used. For exanple, a nethod in which an organic

sol vent is evap@atedtwail e gstivatNgedy adar opether typsowdiddei Hed
magnetic stirrer 25 and the like at normal pressure or reduced pressure WO

03/ 002992 RS KX H0h2e s 42 dlsadedadnt de@dugad, 81 085098charveeh aby
organic solvent is evaporated while controlling the degree of vacuum using
a example, glucosamine, galactosamine, glucuronic acid,
galacturonic acid and the like are used.
Any of the above-mentioned amino acids may be used
providing they are L-amino acids, and for example, glycine,
10 leucine, arginine and the like are listed. Of them, L-
arginine is preferable.
These osmotic pressure controlling agents may be used
alone or in admixture.
These osmotic pressure controlling agents are used in
15 concentrations so that the osmotic pressure of the outer
water phase is from about 1/50 to about 5-fold, preferably
from about 1/25 to about 3-fold of the osmotic pressure of
physiological saline. When mannitol is used as an osmotic
pressure regulating agent, its concentration is preferably
20 0.5% to 1.5%.
As the method of removing an organic solvent, a method
known per se or pursuant method is used. For example, a
method in which an organic solvent is evaporated while
stirring by a propeller type stirrer or magnetic stirrer

25 and the 1like at normal pressure or reduced pressure



rotary evaporator and the |like, and other nethods are listed. 5 Thus

obtai ned mcrocapsule is separated by centrifugation or filtration, then,
free physwolsgimatly active substances, emulsifier and teTiiPkrocEther ed to
the surface of a mcrocapsule are washed several times repeatedly wth
distilled water, dispersed again into 1@2distilled water and the |ike and
freeze-dried. In the production process, a coagul ation preventing agent
may be added for preventing nmutual coagul ation of particles. As the
coagul ati on preventing agent, for exanple, water-sol uble polysaccharides

such as mantddiallp regiose, gl HEOEEd Shawehes GHOMK &R &0 1GRIHRE ?ﬁ{(sarCh
and the like) and the |ike, am no acids such as glycine and the 1iKke,

proteins susha@srdtidd i Whicel kagepoandnfhe e k&gae oHSedcuh h@gﬁ?_a
mannitol is suitable. The addition amount of the coagul ati on preventing 20

agent such mscampnidvelpoand drheshitkerhs usual | Y Ahom,Pnte ﬁé’@%d@“%‘?%’
wei ght based on the m crocapsule total weight. After freeze drylng, i

necessary, medtg.and an organic solvent in nicrocapsules may be renoved by
heati ng under conditions causing no nmutual fusion of mcrocapsules 25

under ¢ educed priesei e. oBr gl geabl ¥ mibikaganayl es Are V0031002092 b,
PCT/ JP02/ 06527 43 heated at a tenperature around or slightly higher-than
the interrmegidtieRpitiod! 88 £1ANSILi QN tepReratHr e, Ofph%iologically
active substances, emulsifier and the like adhered to the
surface of a microcapsule are washed several times
repeatedly with distilled water, dispersed again into
10 distilled water and the like and freeze-dried.

In the production process, a coagulation preventing
agent may be added for preventing mutual coagulation of
particles. As the coagulation preventing agent, for
example, water-soluble polysaccharides such as mannitol,

15 lactose, glucose, starches (for example, corn starch and
the like) and the like, amino acids such as glycine and the
like, proteins such as fibrin, collagen and the like, are
used. Of them, mannitol is suitable.

The addition amount of the coagulation preventing

20 agent such as mannitol and the like is usually from 0 to
about 24% by weight based on the microcapsule total weight.

After freeze drying, if necessary, water and an
organic solvent in microcapsules may be removed by heating
under conditions causing no mutual fusion of microcapsules

25 under reduced pressure. Preferably, microcapsules are



bi odegr adabl e pol yner measured by a differential scanning calorineter
under conditions of a tenperature increasing 5 speed of 10 to 20C per

m nut e. Myoaspomberably, heating is conducted at tenperatrargporossseznd t he
internediate point glass transition tenperature of an bi odegradabl e
polymer or wthin the range fromthe inggrnediate point glass transition
tenperature thereof to a tenperature higher by 10 about 30C than the
internedi ate point glass transition tenperature. Particularly, when a

| actic acid-glycolic acid polyner is used as an bi odegradabl e pol yner,

heating i sxmrducited ptehps bt yrat ateapar atukes ghyilpg nwighlirn the, drange
fromaround the internediate point glass transition 15 tenperature to a

t enper at ur e iegh®yditdtan theidnt eyl atear@ititorg! assnddr@isid O  an
tenperature by 10 C, further preferably at tenperatures Iying within the

range frompidydeyraddiad nbel yedi akeapairel Hyass dhamsikbhenateneemaiie to
a tenperature higher than the internediate point glass 20 transition

t enper at ur ey rime tEIOUGAdE R dwalitiedd MBrvay | esmgepeprdiag 0k A sarpunt
of mcrocapsules and the like, it is fromabout 12 hours to about 168

hour's1s DI elSIa Yol 1o 88040 @4 JIns 0 DOVl L2 RS AT BT Y

preferably from about 48 hours to 25 about 96 hours, after the mcro

i tself reagheschMR QY 00200enPEFA IRP2S 0828dnd44heliiRR /gl WhintThe

heating method is not particularly restricted
glass transition temperature of an biodegradable polymer or

within the range from the intermediate point glass
transition temperature thereof to a temperature higher by
10 about 30 °C than the intermediate point glass transition
temperature. Particularly, when a lactic acid-glycolic
acid polymer is used as an biodegradable polymer, heating
is conducted preferably at temperatures 1lying within the
range from around the intermediate point glass transition
15 temperature to a temperature higher than the intermediate
point glass transition temperature by 10 C , further
preferably at temperatures 1lying within the range from
around the intermediate point glass transition temperature
to a temperature higher than the intermediate point glass
20 transition temperature by 5C.

Though the heating time varies depending on the amount
of microcapsules and the like, it is from about 12 hours to
about 168 hours, preferably from about 24 hours to about
120 hours, particularly preferably from about 48 hours to

25 about 96 hours, after the microcapsule itself reaches a



provi ded that a set of mcrocapsules can be uniformy heated. 5 As the
heat drying nethod, for exanple, a nethod of heat drying in a constant

t enper at uwe dhezvber, fl ui di zed chanber, noving chanber omrdidPm/oea21ret hod
of heat drying by mcrowave, and the |like are used. Anmong them a nethod
of heat drying in a constant tenperature4chanber is preferable. 10 (ii)
WO Wnethod First, an organic solvent solution of the biodegradable

pol ymer of the present invention is produced. As the organic solvent, for
exanpl e, hal ogenated 15 hydrocarbons (for exanple, dichloronethane,

chl or of or mgithrc lemippetdtanss. tri chl or oet hane, carbon tetrachloride and the
like), ethers (for exanple, ethyl ether, isopropyl ether and the |ike),
fatty esters (forhexamatdneget highhoacetat enobutydreceipd el pnd-ddieridkay ,
aromati ¢ hydrocarbons 20 (for exanple, benzene, toluene, xylene, and the

like), al qgohotisddd orthexamal eseet hanoi creldagirell eandchhe békaniformly
acetonitrile and the like are used. O them halogenated hydrocarbons are
pref er abl e,neantkgparticularly, dichloronmethane is suitable. These nay be
used in 25 adm xture of appropriate proportion. In this case, m xed WO

03/ 002092 PCT/ IR/ 0882heatd Q) id Ofﬁétl%dha'f%ﬁier@&a%qslfydré)c%@%a ad
al cohols are preferable, and partl cularly, a m xed sol ution of

heat drying in a constant temperature chamber, fluidized
chamber, moving chamber or kiln, a method of heat drying by
microwave, and the like are used. Among them, a method of
heat drying in a constant temperature chamber is preferable.
10
(ii) W/O/W method
First, an organic solvent solution of the
biodegradable polymer of the present invention is produced.
As the organic solvent, for example, halogenated
15 hydrocarbons (for example, dichloromethane, chloroform,
dichloroethane, trichloroethane, carbon tetrachloride and
the 1like), ethers (for example, ethyl ether, isopropyl
ether and the 1like), fatty esters (for example, ethyl
acetate, butyl acetate and the like), aromatic hydrocarbons
20 (for example, benzene, toluene, xylene, and the 1like),

alcohols (for example, ethanol, methanol and the 1like),

acetonitrile and the like are used. Of them, halogenated
hydrocarbons are preferable, and particularly,
dichloromethane is suitable. These may be wused in

25 admixture of appropriate proportion. In this case, mixed



di chl oronet hane and et hanol is suitable. The concentration of the

bi odegr adabl e pol yner of the 5 present invention in an organic sol vent

sol uti on warmms209ziependi ng on the nol ecul ar wei ght t her eofrcangotdss2’ki nd of
an organi ¢ sol vent, and when dichl oronet hane is used as an organic sol vent
for exanple, the concentration is generakhby fromabout 0.5 to about 70% by
wei ght, nore preferably from 10 about 1 to about 60% by wei ght,
particularly preferably from about 2 to about 50% by wei ght. Subsequently,
a solution of a physiologically active substance or salt thereof [as the

sol vent, waldlrytisons xed $ellugepatet wayaroaadbahsohghs (dDéolexXbdplfre
nmet hanol, 15 ethanol and the like)] is added to an organic sol vent

sol ution (@demhass)e,of the bi pdegiadableypol yarer nakeldhe spresesh  of
invention. This mxture is enulsified by a knowmm nethod by a honogeni zer

or ultrasondi aHicbrdieetdlidkes drd frHanAl WO amdgdian. 20 A volune of an oily
phase to be mxed is about 1 to about 1000-fold, preferably 2 to 100-fol d,

nore preferably TrabosdnSeh©rdOrd®l 8f r ehat byedkgradueiemcafman idialhe
aqueous phase. A range of the viscosity of the resulting O enul sion 25

is general Iprahioit 18veAt18n000€panpr 6F4ADEY AN 10001 9t VG, 03/4002092
PCT/ JP02/ 06527 46 5,000cp, particularly preferably about 500 to 2, 000cp at
about 12 ty&fnding on the molecular weight thereof and the kind of

an organic solvent, and when dichloromethane is used as an

organic solvent for example, the concentration is generally

from about 0.5 to about 70% by weight, more preferably from

10 about 1 to about 60% by weight, particularly preferably
from about 2 to about 50% by weight.

Subsequently, a solution of a physiologically active
substance or salt thereof [as the solvent, water, a mixed
solution of water and alcohols (for example, methanol,

15 ethanol and the 1like)] 1is added to an organic solvent
solution (oil phase) of the biodegradable polymer of the
present invention. This mixture is emulsified by a known
method by a homogenizer or ultrasond and the like, to form
a W/O emulsion.

20 A volume of an oily phase to be mixed is about 1 to
about 1000-fold, preferably 2 to 100-fold, more preferably
about 3 to 10-fold relative to a volume of an inner aqueous
phase.

A range of the viscosity of the resulting W/O emulsion

25 is generally about 10 to 10.000cp, preferably about 100 to



Then, the resultant WO emul sion conposed of a physiologically active
subst ance and the bi odegradable 5 polyner of the present invention are
added i ntwoa3weter phase, to forma W (inner water phase)/POT{d@di/ogstmse)/ W
(outer water phase), then, solvent in the oil phase is evaporated to
prepare a mcrocapsule. In this operationg the volune of the outer water
phase is generally fromabout 10 1-fold to about 10000-fold, nore
preferably fromabout 5- fold to about 50000-fold, particularly preferably
from about 10-fold to about 2000-fold of the oil phase volunme. The

above- ment iprE sl phttecul a8t ipr gHeasiilrne albont r 6lobi ngo ageobowhi che may
be added into the outer water 15 phase and the subsequent preparation

nmet hod are ddwusane @s 249°a.section (1)(i). (11) Phase separation nmethod
When a microcapsule is produced by this nethod, a 20 coacervation agent is

gradual | y added mtid e sﬁmérlﬂ@sunt@ntanw¢ogaam91§QbMenbo&@b@%uoncﬁpnkalnlng
a conposition conposed of the physiologically active substance descri bed

in the in-vatsidlragigh B hotofves et ddde anthd hahdi agdiegiagahlg,pol ymer
of the present invention, to 25 precipitate and solidify a m crocapsul e.

The ampunt gl yrer V@f%f}@%@%sé’@/ IRRG247 aAd Geaesr Vﬁ&ﬂ&”aagﬁ‘éﬁeﬂ S
fromabout 0.01 to 1000-fold, preferably fromabout 0.05 to 500-fold
particul arlpha g ef ebabtyerd r am@bqutyr@rl {9200 Phelsd)9h thei oi |l %e/w
(outer water pﬁase), then, solvent in the o0il phase is
evaporated to prepare a microcapsule. In this operation,
the volume of the outer water phase is generally from about
10 1-fold to about 10000-fold, more preferably from about 5-
fold to about 50000-fold, particularly preferably from
about 10-fold to about 2000-fold of the oil phase volume.
The above-mentioned emulsifier, osmotic pressure
controlling agent which may be added into the outer water

15 phase and the subsequent preparation method are the same as

in section (I) (i).

(II) Phase separation method
When a microcapsule is produced by this method, a
20 coacervation agent is gradually added while stirring into
an organic solvent solution containing a composition
composed of the physiologically active substance described
in the in-water drying method of section (I) and the
biodegradable polymer of the present invention, to

25 precipitate and solidify a microcapsule. The amount of the



volunme. 5 The coacervation agent is not particularly restricted providing
that it is selected from pol yner-based, mneral oil-based or vegetable

oi | - basedwoasponzis whi ch are mscible with an organi ¢ s®CTamrv2/@izr do not
di ssol ve the biodegradabl e polyner of the present invention. 10
Specifically, for exanple, silicon oil, ggsane oil, soy bean oil, corn
oil, cotton seed oil, coconut oil, linseed oil, mneral oil, n-hexane,

n- heptane and the |i ke are used. These nay be used in adm xture of two or
nore agents. The thus obtained mcrocapsule is separated, then, 15 washed

wi th hept ansma@peaitedy tagéenovest heremacapbvati om . cagerls anddderdike
ot her than the conposition conposed of the physiologically active

subst ance gk daniipdegragabhBoupol Yes ofc ot hgou-asant, | Panti@naand the
residue is dried under reduced pressure. Alternatively, washing is

ef fect ed 2GAdEdRaISAMErBRANNGS @S 0N 1t heo abeve-rraet | 9ped He- ¥at erpn i ng
nmet hod of section (lI)(i), then, freeze-dried, further, dried under heat.
(1) Sprawdirgdeng met hod 25 For producing a m crocapsul e by this method,
an WO 03/ 002092 PCT/ JP02/ 06527 48 organic sol vent solution or dispersion

contaifiing a composidd Arsopasesyofitt he Bbedegnadablhie AY Wikl Ofdhe.
present invention and the physiologically active substancé described in
the above- pyydienesy i thy@t ¢ dreyidgn dtNPdr b polymer-based, mineral
oil-based or vegetable oil-based compounds which are
miscible with an organic solvent and do not dissolve the
biodegradable polymer of the present  invention.
10 Specifically, for example, silicon o0il, sesame o0il, soy
bean o0il, corn o0il, cotton seed o0il, coconut o0il, linseed
0il, mineral oil, n-hexane, n-heptane and the like are used.
These may be used in admixture of two or more agents.
The thus obtained microcapsule is separated, then,
15 washed with heptane repeatedly to remove the coacervation
agent and the like other than the composition composed of
the physiologically active substance and the biodegradable
polymer of the present invention, and the residue is dried
under reduced pressure. Alternatively, washing is effected
20 in the same manner as 1in the above-mentioned in-water
drying method of section (I) (i), then, freeze-dried,

further, dried under heat.

(III) Spray drying method

25 For producing a microcapsule by this method, an



5 section (1) is sprayed into a drying roomof a spray drier (spray drying
machi ne) using a nozzle, and an organic solvent in mcronized |iquid drops
i s evaporwpad/obwan extremely short period of tine, to pregare/@s27

m crocapsule. As this nozzle, for exanple, bi-fluid nozzle type, pressure
10 nozzle type, rotation disk type and the |ike are nentioned. After this,
if necessary, washing nay be effected in the sanme manner as in the
above-nentioned in-water drying method of (1), then, freeze-dried,

further, dried under heat. 15 Regarding the agent form other than the
above- nentdanad dni cserapstl e scantabganicr Soliyepérsobut i edn@kindhgpersi on
contai ning a conposition conposed of the physiologically active substance

descri bed idvorigsith-ovat ebmpds¥in® Met hod biibdclie afia® ec apsjee Pr 6ductHon
met hod (1) and 20 the bi odegradabl e pol yner of the present invention may be

dried to sqidkdnt evapsitidomdand ©hEaARhEGsSN¥EALtadN YRl veMiustance
controlling the degree of vacuumusing a rotary evaporator, then, ground

by a jet mddsanbddeinikeet abgi¥emehi NEnPAr LhChES ek MaGKA nRaciteloRS)of 25
Further, the finely ground particles nay be washed in 03/ 002092

i o1 oCapsule pract on werhod (1)L e hem, T rengearred furngr Cdrred
under heat. sp e BRYAGY OhaBROANS NGs BnGON I Abkedel el 8A8€ an organic
solvent in micronized liquid drops is evaporated in an
extremely short period of time, to prepare a microcapsule.
As this nozzle, for example, bi-fluid nozzle type, pressure

10 nozzle type, rotation disk type and the like are mentioned.
After this, if necessary, washing may be effected in the
same manner as in the above-mentioned in-water drying
method of (I), then, freeze-dried, further, dried under
heat.

15 Regarding the agent form other than the above-
mentioned microcapsule, an organic solvent solution or
dispersion containing a composition composed of the
physiologically active substance described in the in-water
drying method in the microcapsule production method (I) and

20 the biodegradable polymer of the present invention may be
dried to solid by evaporating an organic solvent or water
while controlling the degree of vacuum using a rotary
evaporator, then, ground by a jet mill and the like to give
fine particles (micro particles).

25 Further, the finely ground particles may be washed in



conposition (for exanple, mcrocapsule) containing the physiologically
active substance or salt thereof of the present invention,

hydr oxynaglotdsebdzmoaci d or salt thereof and the lactic aci ecpolPymes2or sal t
t hereof of the present 10 invention is exenplified bel ow, however, also in
the case w thout inclusion of hydroxynapbthoic acid or salt thereof,
production can be effected in the sanme manner. (1) In-water drying nethod
(i) O/Wnethod 15 In this method, an organic sol vent sol ution of

hydr oxynapht hoi ¢ acid or salt thereof and a lactic acid polyner or salt

t hereof is flid Skapeodizer@r The angari«e isokdest ussdrid meodeEi BF tiee
controlled rel ease conposition of the present invention has a boiling

poi nt 20 piefescdpsuied QU inehetABdt N@IPl gashén SOl wesdze SpF i &xanpl e,
hal ogenat ed hydrocarbons (for exanple, dichloronethane, chloroform

di chl or oet hanashdr, i idDaitane h&arbon tetrachloride and the |ike),
ethers (for exanple, ethyl ether, isopropyl 25 ether and the like), fatty

esters (for exanple, ethyl WO 03/002092 PCT/JP02/ 06527 50 acetate, butyl
acetate and the like), aromatic hydrocarbons (for exanple, benzene,

tol ueng, xylenerand kBenbidke) or alohlSidd Or a€Xa8Bhero €l B8anol ne Bt hanol

and the like), acetonitrile and the |ike are used. As the organic solvent

5 for a | acddnpfitdh P! YRSr Ofessdidld e ro gl oMt dyane ning  the
physiologically active substance or salt thereof of the
present invention, hydroxynaphthoic acid or salt thereof
and the lactic acid polymer or salt thereof of the present

10 invention is exemplified below, however, also in the case

without inclusion of hydroxynaphthoic acid or salt thereof,
production can be effected in the same manner.

(I) In-water drying method

(i) O/W method

15 In this method, an organic solvent sclution of
hydroxynaphthoic acid or salt thereof and a lactic acid
polymer or salt thereof is first produced. The organic
solvent used in producing the controlled release
composition of the present invention has a boiling point

20 preferably of 120°C or lower.

As the organic solvent, for example, halogenated
hydrocarbons (for example, dichlorométhane, chloroform,
dichloroethane, trichloroethane, carbon tetrachloride and
the 1like), ethers (for example, ethyl ether, isopropyl

25 ether and the 1like), fatty esters (for example, ethyl



is particularly suitable. As the organic solvent for hydroxynaphthoic acid
or salt thereof, alcohols are preferable. These may be separately

di ssol vedwibaBoomomi xi ng,

solvent mxed in suitable proportion. O them m xed solutions of

hal ogenat ed hydrocarbons and al cohols ape preferable, and particul arly,

m xed sol uti on of dichl oronmethane and et hanol is suitable. Wen et hanol

used as an organic solvent mxed with 15 dichl or onet hane,
in a mxed organic solvent of dichloronethane and ethanol is

et hanol

is

t he content of

general ly faemgatedowutd0laded akoWndb Qe Wie) M womteifenaklne fd @98 about
0.05 to about 40% (v/v), particularly preferably fromabout 0.1 to about

30% (v/ V). @dhexeapaent reehednsf admpedns, aciyd el YNMBAdI Nt 10n@ani c
sol vent solution varies depending on the nol ecul ar

acid pol ymey1 agrbtde (kbrd Ofamdile O 2R 0I0! REthaddd When €hehlionanet hane
is used as an organic solvent for exanple, the concentration is generally

wei ght of the lactic

or two materials may be 10 di ssolprcadPd2i06a2r or gani

a

25 from aboifet®rdi #:0 BOUHG 19% by weight wdmye HLiafal g dliemW9Q3{{002092

PCT/ JP02/ 06527 51 about 1 to about 60% by weight, | _
from about £, 0, abouti 503eby ¥Eightr Fhe sGarcemdrldon OfcHiviareriapi hoic

salt thereof in an organic solvent is, when a mxture of 5

acid or

di chl or ometshang, and.gthanplsdis 494 as an organic sol vent,

10

15

20

25

As the organic solvent for hydroxynaphthoic acid or
salt thereof, alcohols are preferable. These may be
separately dissolved before mixing, or two materials may be
dissolved in an organic solvent mixed in suitable
proportion. Of them, mixed solutions of halogenated
hydrocarbons and alcohols are preferable, and particularly,
a mixed solution of dichloromethane and ethanol is suitable.

When ethanol is used as an organic solvent mixed with
dichloromethane, the content of ethanol in a mixed organic
solvent of dichloromethane and ethanol is generally from
about 0.01 to about 50% (v/v), more preferably from about
0.05 to about 40% (v/v), particularly preferably from about
0.1 to about 30% (v/v).

The concentration of a lactic acid polymer in an
organic solvent solution varies depending on the molecular
weight of the lactic acid polymer and the kind of an
organic solvent, and when dichloromethane is used as an
organic solvent for example, the concentration is generally

from about 0.5 to about 70% by weight, more preferably from

particularly preferably



generally from about 0.01 to about 10% by wei ght, nore preferably from
about 0.1 to about 5% by weight, particularly preferably fromabout 0.5 to
about 3% Wy o3wetoght. 10 I nto the organic sol vent sol uti on PafT/JP02/06527

hydr oxynapht hoic acid or salt thereof and a lactic acid polyner thus
obt ai ned, a physiologically active substahce or salt thereof is added and
di ssol ved or dispersed. Subsequently, the resultant organic sol vent

sol ution containing a 15 conposition conposed of a physiologically active
substance or salt thereof, hydroxynaphthoic acid or salt thereof, and

| actic aci calpmltyneér twwr shbutt Ieobyl svaidrted, | photdcuadbely phastsrdlol§ orm
an 0 (oil phase)/W (water phase) enulsion, then, a solvent in the oi

phase i s eviapor atleditor2 dicspaseed S0 iy tdeelghett er phase, to prepare a

m crocapsul e. The volunme of the water phase in this case is generally from
about 1- fold talebodonted@@aftdlot, odrenydreferatphtdHgiom akadt Srfdaltto
about 50000-fold, particularly preferably from about 10- fold to about

2000-f ol d ofhdite i lirphase velbumec 25oAReanul skfi exheny dHe mddedrd o dhe
above- nenti oned WO 03/002092 PCT/JP02/ 06527 52 outer water phase. This

enmul sifier dreghleradeticomand epriovedi g tkegadsf enmargener ald westwbl e
0O/Wenul sion. Specifically, for exanple, anionic surfactants (sodi um

ol eate, sodjararsiigar ateomsagbawt | auoyl std f ateuandlbe dy kegight oM C
surfactants (pol yoxyethylene sorbitan fatty esters
preferably from about 0.1 to about 5% by weight,
particularly preferably from about 0.5 to about 3% by
weight.

10 Into the organic solvent solution of hydroxynaphthoic
acid or salt thereof and a lactic acid polymer thus
obtained, a physiologically active substance or salt
thereof is added and dissolved or dispersed. Subsequently,
the resultant organic solvent solution containing a

15 composition composed of a physiologically active substance
or salt thereof, hydroxynaphthoic acid or salt thereof, and
lactic acid polymer or salt thereof is added into a water
phase, to form an O (oil phase)/W (water phase) emulsion,
then, a solvent in the o0il phase is evaporated or dispersed

20 in the water phase, to prepare a microcapsule. The volume
of the water phase in this case is generally from about 1-
fold to about 10000-fold, more preferably from about 5-fold
to about 50000-fold, particularly preferably from about 10-

fold to about 2000-fold of the oil phase volume.

25 An emulsifier may be added to the above-mentioned



[ Tween 80, Tween 60, manufactured by Atlas Powder], pol yoxyethyl ene castor
oil derivatives [HCO 60, HCO 50, manufactured by N kko Chem cal s] and the
i ke), pooysiomobpyrrolidone, polyvinyl alcohol, 10 carboxgmareieszl | ul ose,
l ecithin, gelatin, hyaluronic acid and the like are used. One of them or
several of themin conbination may be usgd. The concentration in use is
preferably in the range fromabout 0.01 to 10% by wei ght, further
preferably in the range fromabout 0.05 to about 5% 15 by weight. An
osnotic pressure controlling agent may be added into the above-nentioned

outer wateropt@sewatbe qifEMd.C THESSUSBUTONEIO] WAy agenbnfBYcdipound
advant ageous providing it shows osnotic pressure when nade into an agueous

sol ution. 2Zfrdsidirey 0SWOtt&n PrRSSUr e CosHdeLd1iNng sAele OPF AN on .
pol yhydri c al cohols, nonohydric al cohols, nobnosaccharides, disaccharides,

ol i gosacchagpeteist gl i NEAEi dscaiisl e derdnsadd mes dheraafary thedike are
| isted. As the above-nentioned pol yhydric alcohols, for 25 exanple,

trihydric ajxohads soimdss tareard N s dnhe duke s O3 QR0 e 1ike),
PCT/ JP02/ 06527 53 pentahydric al cohols such as arabitol, xylitol, adonitol

and the | i keonfexahyelin @l 6000 Utk as IR Ao rb SUPidlny @dGidol and

the like, and other aldohols are wused. O 'them hexahydric al'cohols are

preferabl e, (Bitn 5 g@f tituban! Yoo mNAkhAFabusbt aBe. Atlas Powder],
polyoxyethylene castor oil derivatives [HCO-60, HCO-50,
manufactured by Nikko Chemicals] and the like),
polyvinylpyrrolidone, polyvinyl alcohol,

10 carboxymethylcellulose, lecithin, gelatin, hyaluronic acid
and the like are used. One of them or several of them in
combination may be used. The concentration in use 1is
preferably in the range from about 0.01 to 10% by weight,
further preferably in the range from about 0.05 to about 5%

15 by weight.

An osmotic pressure controlling agent may be added
into the above-mentioned outer water phase. The osmotic
pressure controlling agent may be advantageous providing it
shows osmotic pressure when made into an aqueous solution.

20 As the osmotic pressure controlling agent, for example,
polyhydric alcohols, monohydric alcohols, monosaccharides,
disaccharides, oligosaccharides and amino acids and
derivatives thereof and the like are listed.

As the above-mentioned polyhydric alcohols, for

25 example, trihydric alcohols such as glycerin and the like,



As the above-nenti oned nonohydric al cohols, for exanple, nethanol,

et hanol , isopropyl alcohol and the like are listed, and of then, ethanol
i s preferwblosoo®s2t he above- nmenti oned nonosacchari des, forcaxaopes?7 10
pent oses such as arabi nose, xylose, ribose, 2-deoxyribose and the liKke,
and hexoses such as glucose, fructose, galactose, mannose, sorbose,
rhacmose, fucose and the |like are used, and of then, hexoses are
preferable. As the above-nentioned ol igosaccharides, for exanple, 15
trioses such as maltotriose, raffinose and the like, tetroses such as

stachyose gshddieydiike aneoHsed, @ivh obs themitdiosegiacelpr ef@imlge As
the derivatives of the above-nenti oned nobnosacchari des, di saccharides and

ol i gosacchadridlesghd or1i k9, exaaphR 49k HCO8aBbLAB] s0alsaehoS aH N8narfH UCHr,0Ni €
acid, galacturonic acid and the ?lke are used. Any of the above-nent’i oned

ani no aci dssdmyihel usadicResyi diliy they wane L- éﬁhncbt@féxdsaléagoigr ﬁ@rrpl e,
glycine, leucine, arginine and the like are listed. Of them L-

argi ni ne i ;;quef er ajt exn¥l, 03{&&3{%1|%CTA9IEQ%Q§52a7re 56r$@@§§b9émﬁdrﬁj

pressure controlling agents may bé used alone or in adm xture. These
osSNDt i Pressu £ fIUIe! lidih Agent:s angwgad in  concentrations so that the

osnotic pressure of the outer 5 water phase is from about 1/50 to about
5-fold, preferaldyy the apove-mentioned monohydric alcohols, for
example, methanol, ethanol, isopropyl alcohol and the like
are listed, and of then, ethanol is preferable.
As the above-mentioned monosaccharides, for example,
10 pentoses such as arabinose, xylose, ribose, 2-deoxyribose
and the 1like, and hexoses such as glucose, fructose,
galactose, mannose, sorbose, rhamnose, fucose and the like
are used, and of then, hexoses are preferable.
As the above-mentioned oligosaccharides, for example,
15 trioses such as maltotriose, raffinose and the like,
tetroses such as stachyose and the like are used, and of
them, trioses are preferable.
As the derivatives of the above-mentioned
monosaccharides, disaccharides and oligosaccharides, for
20 example, glucosamine, galactosamine, glucuronic acid,
galacturonic acid and the like are used.
Any of the above-mentioned amino acids may be used
providing they are L-amino acids, and for example, glycine,
leucine, arginine and the like are listed. 0f them, L-

25 arginine is preferable.



fromabout 1/25 to about 3-fold of the osnotic pressure of physiol ogical
sal i ne. Whien mannitol is used as an osnotic pressure regulating agent, its
concent r awioaz/op®9Ipreferably 0.5%to 1.5% 10 As the net hedToPoz/@swvi ng an
organi ¢ solvent, a nethod known per se or pursuant nethod is used. For
exanple, a nethod in which an organic s®ivent is evaporated while

stirring by a propeller type stirrer or nmagnetic stirrer, ultrasonic wave
generating apparatus and the like at normal 15 pressure or reduced pressure
gradual ly reduced, a nethod in which an organic solvent is evaporated

whil e control | i mheddheodegiae pfeyagtrintdst N1 AiNGt ag¥neyaparaber wed t he
like, a nethod in which an organic solvent is gradually renoved wusing a

di al ysi s fidimmnannt atrherdmmsitigds, are listed. 20 The thus obtai ned
m crocapsul e is separated by centrifugation or filtration, then, free

physi ol ogi cal | y Tragld V@srstbist apeeSs OFe Sabht ORI £0F , ahydt 9xyraphiskei Graci d
or salt thereof, drug hol ding substance, emulsifier and the |ike adhered

to the surfaggaft @tlidHOCIPSEhBrarthdasbadt 28 $9¢eisalrd i dBSthepeaitedl y
with distilled water, dispersed WO 03/002092 PCI/JP02/ 06527 55 again into

distilded vwaitedr gghddeid i Keorngbbheezesdr k8dabolit e NHQAd fr AI19C eSS,
a coagul ation preventing agent may be added for preventing nutual

coagul ati oreQfm M4 €1 55 AS LBSu€0agubali gr @h@V%@Enbra;gca@%@ts,suf&r oF

exanpl e, water-sol ubl e pol ysacchari des such as nmannitol,
physiological saline.When mannitol is used as an osmotic

pressure regulating agent, its concentration is preferably
0.5% to 1.5%.

10 As the method of removing an organic solvent, a method
known per se or pursuant method is used. For example, a
method in which an organic solvent is evaporated while
stirring by a propeller type stirrer or magnetic stirrer,
ultrasonic wave generating apparatus and the like at normal

15 pressure or reduced pressure gradually reduced, a method in
which an organic solvent 1is evaporated while controlling
the degree of vacuum using a rotary evaporator and the like,
a method in which an organic solvent is gradually removed
using a dialysis film, and other methods are listed.

20 The thus obtained microcapsule 1s separated by
centrifugation or filtration, then, free physiologically
active substances or salt thereof, hydroxynaphthoic acid or
salt thereof, drug holding substance, emulsifier and the
like adhered to the surface of a microcapsule are washed

25 several times repeatedly with distilled water, dispersed



| act ose, gl ucose, starches (for exanple, corn starch and the |ike) and the
| i ke, am no acids such as glycine and the 1|ike, proteins such as fibrin,
col | agen wod3tohmoti ke, are used. O them nmannitol is suipcaipe2/065®7 The
addi ti on anount of the coagul ation preventing agent such as mannitol and
the like is usually fromO to about 24%by wei ght based on the

m crocapsul e total weight. After freeze drying, if necessary, water and an
organi c solvent in mcrocapsules may be renoved by heating 15 under
conditions causing no nutual fusion of m crocapsul es under reduced

pressure. Rigfetabite diefiocensuleseBrand head adiad and enparai-wie around or
slightly higher than the internediate point glass transition tenperature

of a lactic acith pehgmgrdmaesii®d Byoaedkffereabhghiseannl e tnting
cal orimeter under conditions of a tenperature increasing speed of 10 to

20C per nm nagent MRee ef auabhy, rdeapirBgent $ngonguciL£d abaheMRet shurss
around the internediate point glass transition tenperature of a lactic

acid pol ymgsaericMéd hin the rapge dgLputde dmt %f@%ﬁﬂrﬁiienggg}ag}be@i as S Ao

transition tenperature of a lactic acid polyner to a WO 2092

PCT/ JPO2/ 06524mp R6, t GERRLaLBNaLNEINSS1 Pyadbioat: R0C tham ths inhelied ate

point glass transition tenperature thereof. Particularly, when a lactic
aci d-glycolifeacdd PghypBEel S H4S8E¢MRS a(féﬁc’ékﬁnﬁﬁ'eq RYHEELaPEAL I | S

conducted preferably at 5 tenperatures lying within the range from around

the the like) and the like, amino acids such as glycine and the
like, proteins such as fibrin, collagen and the like, are
used. Of them, mannitol is suitable.

10 The addition amount of the coagulation preventing
agent such as mannitol and the like is wusually from 0 to
about 24% by weight based on the microcapsule total weight.

After freeze drying, if necessary, water and an
crganic solvent in microcapsules may be removed by heating

15 under conditions causing no mutual fusion of microcapsules
under reduced pressure. Preferably, microcapsules are
heated at a temperature around or slightly higher than the
intermediate point glass transition temperature of a lactic
acid polymer measured by a differential scanning

20 calorimeter under conditions of a temperature increasing
speed of 10 to 20°C per minute. More preferably, heating
is conducted at temperatures around the intermediate point
glass transition temperature of a lactic acid polymer or
within the range from the intermediate point glass

25 transition temperature of a lactic acid polymer to a



internedi ate point glass transition tenperature to a tenperature higher
than the internediate point glass transition tenperature by 10 C, further
pr ef er abl woat/ooteezperatures lying within the range from arrauavieo1/6ws2710
internedi ate point glass transition tenperature to a tenperature higher
than the internmediate point glass transggion tenperature by 5C. Though the
heating tinme varies depending on the anmount of mcrocapsules and the |iKke,
it is fromabout 12 hours to 15 about 168 hours, preferably from about 24
hours to about 120 hours, particularly preferably from about 48 hours to

about 96 hotdrgpe Bt EFe t R gieer OSRPSWRIH t S81C T eachestae giﬁégéc}rﬁdﬁfﬂé‘t“fe-

The heating nmethod is not particularly restricted 20 provi a set

of mcrocapssies gamsbe tudfsarilon herb&eatise t Rachedl . drydng dethod,, for
exanple, a method of heat drying in a constant tenperature chanber,

fluidized whanber, 188vieg aharhpry 1 | Beia o hode pf sheat, duyi g 25
m crowave, and the |ike are used. Anong them a nethod of WO 03/00209

PCT/ JP02/ 06827157 abgat $6§mdr | Nha 89Rst 2N (REIAtY eefgf‘m)g‘f’ﬁ{’s at

preferable. (ii) WO Wnethod (1) First, an organic solvent so ion of a

lacti o5 aci GenpdpQitiimis or1gald tiheriepf ienerodugsd. Fhenor ggnjgsolmgnt and

the concentration of a lactic
intermediate point glass transition temperature to a

temperature higher than the intermediate point glass
transition temperature by 10 C, further preferably at
temperatures 1lying within the range from around the
10 intermediate point glass transition temperature to a
temperature higher than the intermediate point glass
transition temperature by 5C.
Though the heating time varies depending on the amount
of microcapsules and the like, it is from about 12 hours to
15 about 168 hours, preferably from about 24 hours to about
120 hours, particularly preferably from about 48 hours to
about 96 hours, after the microcapsule itself reaches a
given temperature.
The heating method is not particularly restricted
20 provided that a set of microcapsules can be uniformly
heated.
As the heat drying method, for example, a method of
heat drying in a constant temperature chamber, fluidized
chamber, moving chamber or kiln, a method of heat drying by

25 microwave, and the like are used. Among them, a method of



acid polynmer or salt thereof in the organic solvent solution are the sane
as in the above-nentioned section (1)(i). Wien a m xed organic solvent is
used, thewb®3pomportion of the two materials is the sane @CTIIROY/ w27
above-nentioned section (1)(i). A physiologically active substance or salt
thereof is dissolved or dispersed in thgs obtained organic sol vent
solution of a lactic acid polyner or salt thereof. Then, 15 to the organic
sol vent solution (oil phase) containing a conposition conposed of a
physi ol ogically active substance or salt thereof and a lactic acid pol yner

or salt thetenf dryaisplif iorcaisdydr camaphihoie atdnbar isalgrdheraofe [ as
the solvent, water, aqueous solution of alcohols (for exanple, 20

met hanol , ethanol and the like), pyridine agueous sol ution,

di met hyl acet am de aqueous solution and the like] is added. This mxture is

emul sified by a knoww/methaetkidnod (1honogeni zer or ultrasond and the |ike,
to forma WO enmulsion. 25 Then, the resulting WO enul sion conposed of a

WO 03/ 002092 PCHil¥¥2/ 06526 5811réh>’§épx}é}gi cabhytashi wr ssbshange calt
t hereof, hydroxynapht hoic aC|d or salt thereof and a lactic acid polyner

or salg thejenfmdrs Added 4 xRty dhRebed0 forma W(inner water
phase) /O (oil phase) /W (outer water 5 phase), then, a solvent in the oi

phase i's evapor atrad d.Qyardl©Pas Bvén i £5QCREULENCbRLLAES oAPEIFAL Ohcithe
vol une of
acid polymer or salt thereof in the organic solvent
solution are the same as in the above-mentioned section
(I)(i). When a mixed organic solvent 1is used, the
10 proportion of the two materials is the same as in the
above-mentioned section (I) (i).

A physiologically active substance or salt thereof is
dissolved or dispersed in thus obtained organic solvent
solution of a lactic acid polymer or salt thereof. Then,

15 to the organic solvent solution (oil phase) containing a
composition composed of a physiologically active substance
or salt thereof and a lactic acid polymer or salt thereof,
a solution of hydroxynaphthoic acid or salt thereof [as the
solvent, water, aqueous solution of alcohols (for example,

20 methanol, ethanol and the like), pyridine aqueous solution,
dimethylacetamide aqueous solution and the like] is added.
This mixture 1s emulsified by a known method by a
homogenizer or wultrasond and the 1like, to form a W/O

emulsion.

25 Then, the resulting W/O emulsion composed of a



the outer water, phase is generally fromabout 1-fold to about 10000-fold,
nore preferably fromabout 5-fold to about 5000-fold, particularly

pr ef er abl wofismmoabout 10-fold 10 to about 2000-fold of tmreTOPh2/EEzsE

vol une. The above-nentioned enul sifier, osnotic pressure controlling agent
whi ch may be added into the outer water sphase and the subsequent
preparation nethod are the sanme as in the section (I)(i). 15 (ii1) WA W
met hod (2) First, an organic solvent solution of hydroxynaphthoic acid or
salt thereof and a lactic acid polynmer or salt thereof is produced, and

t hus obt ai nedyof gosy el wentadli wol utd stignedl | esk an Qilt phagger i s
production nmethod is the same as in the above-mentioned section (I)(|)

Al ternati velydrdwhapotepid hatedacdd er1salindheseobnant alakagki G @gi d
pol ymer may be separately produced as organic solvent solutions before

their mixinglyhher concenitat ¢ e 25r ofi sa d&edd ciaebd PoLyFEF bRaaB,0rgani ¢
sol vent solution WO 03/002092 PCT/JP02/ 06527 59 varies depending on the

mol ecul ar weighta ol t(H@nleCtisk ACT gha RO) yireroandphhgeki/nd %fut%&g%{&r
sol vent, and when dichloronethane is used as an organic solvent for

exanpl®, thegoncemsal i onsbsvagnenal lohd rom gﬁgge 12 te%a%%tteéo%é by
wei ght, nore preferably fromabout 1 to about 60% by weight, particularly

preferably dragiaaboyt n2-48c88941e50%1n this operation, the volume of

the outer water phase is generally from about 1-fold to

about 10000-fold, more preferably from about 5-fold to

about 5000-fold, particularly preferably from about 10-fold

10 to about 2000-fold of the o0il phase volume.
The above-mentioned emulsifier, osmotic pressure
controlling agent which may be added into the outer water

phase and the subsequent preparation method are the same as

in the section (I) (i).

15

(1ii) W/O/W method (2)

First, an organic solvent solution of hydroxynaphthoic
acid or salt thereof and a lactic acid polymer or salt
thereof is produced, and thus obtained organic solvent

20 solution is called an oil phase. This production method is

the same as 1in the above-mentioned section (I) (i) .
Alternatively, hydroxynaphthoic acid or salt thereof and a
lactic acid polymer may be separately produced as organic
solvent solutions before their mixing. The concentration

25 of a lactic acid polymer in an organic solvent solution



by wei ght. Next, a solution or dispersion of a physiologically active
substance or salt thereof [as the solvent, water, 10 m xtures of water and
al cohol s Wbas/oe20anpl e, net hanol, ethanol and the |ike) amdTiira2/daske] is
produced. The addition concentration of a physiologically active substance
or salt thereof is generally fromO0.001 pg/m to 10 g/m, nore preferably
from0.1 ng/mM to 5 g/m, further 15 preferably from110 ng/m to 3 g/n.
When t he above-descri bed physiologically active substance has a basic
group such as amino group, salts of a physiologically active substance
include a saldied tdepditigANdC Bgd dndd SOl 4 e Ttk toF ashd My @ad Gadige 20
acid) (for exanple, carbonic acid, acid carbonate, hydrochloric acid,

sul furic agdhynds rign@ci @hebondiqdcidk ebegdni®r gaBilGeae,d Galso welerred
to as organic free acid) (for exanple, succinic acid, acetic acid,

propi oni ¢ d@icdhoAdnidd HEHACES | 6sagi Hsehs- b-rg%%i%%l@re&@%dﬂ Qi@ 1y,
active substance has a acidic WO 03/002092 PCT/JP02/ 06527 60 group such as

carboxyl group, codddise @it foPhysi gkaatsal |y rraft b¥eusubsbance dumltudps salt
with inorganic base (also referred to as inorganic free base) (for

exanpl®, alkal jeigBtal sicichpasrspdhym rRemastidg &l kal i asait hetet alys such
5 as calcium nmagnesium etc.), organic base (also referred to as organic
free base) |Jifhtexasplei cQl JAMN, CpaBEBeSH3YCH rom about 2 to about 50%
by weight.
Next, a solution or dispersion of a physiologically
active substance or salt thereof [as the solvent, water,
10 mixtures of water and alcohols (for example, methanol,
ethanol and the like) and the like] is produced.
The addition concentration of a physiologically active
substance or salt thereof is generally from 0.001 mg/ml to
10 g/ml, more preferably from 0.1 mg/ml to 5 g/ml, further
15 preferably from 10 mg/ml to 3 g/ml.
When the above-described physiologically active
substance has a basic group such as amino group, salts of a
physiologically active substance include a salt with
inorganic écid (also referred to as inorganic free
20 acid) (for example, carbonic acid, acid carbonate,
hydrochloric acid, sulfuric acid, nitric acid, boric acid
etc.), organic acid (also referred to as organic free
acid) (for example, succinic acid, acetic acid, propionic
acid, trifluoracetic acid etc.).

25 When a physiologically active substance has a acidic



as triethylam ne, basic ami no acids such as arginine, etc.). Further,
physi ol ogically active peptides may forma netal conplex conpound (for
exanpl e, woppen2eonpl ex, zinc conplex 10 etc.). Wien a physitairengeeszd | y
active substance is a LHRH derivative, acetic acid is particularly
preferably added. As the solution aid apg stabilizer, known materials may
be used. Heating, shaking, stirring and the |like nmay be conducted for

di ssolution and dispersion of a 15 physiologically active substance and
additives to an extent not deteriorating activity, and thus obtained

aqueous sofrduPnsiishcald eshiveeyl Watkeupphasa.t sTher i angsh yeit &I phasel ynd
oil phase obtai ned descri bed above were emulsified by a known net hod such

as honogeni Zefive0s@bsthheéasonttunave and i hgi thkenbeghaim 3280 emysi on.
The vol une of the oil phase m xed is fromabout 1 to "about 1000-fold,

preferably fdfumZed 0t500ad olidho riR8 c PELEST &l Qe ) (P a@szaﬁ?ﬁe; 0 gilcf0l d of
the volune of the inner water phase. 25 The viscosity of the resulted WO

emul si on i sndQ 03/ HR2A092s PEI4IRR2/ B6824s1bh, 9anfhak! Lafrempahauts 19, 41p
10000 cp, preferably fromabout 100 to 5000 cp, further preferably from

about 500 t£s 20001 6R, 2habh88Y AROULtk2 )10 IafanlhePastNgangdul i \HO
emul si on conposed of a 5 physiologically active substance or salt thereof,
hydroxynaphtdioks 8ehdn9t e thesSofr AN fah@fd| Co86hfHic amines such
as triethylamine, basic amino acids such as arginine, etc.).
Further, physiologically active peptides may form a metal
complex compound (for example, copper compléx, zinc complex
10 etc.). When a physiologically active substance is a LHRH
derivative, acetic acid is particularly preferably added.

As the solution aid and stabilizer, known materials
may be used. Heating, shaking, stirring and the like may
be conducted for dissolution and dispersion of a

15 physiologically active substance and additives to an extent
not deteriorating activity, and thus obtained aqueous
solution is called inner water phase.

The inner water phase and oil phase obtained described
above were emulsified by a known method such as homogenizer

20 or ultrasonic wave and the like to form a W/O emulsion.

The volume of the o0il phase mixed is from about 1 to
about 1000-fold, preferably from 2 to 100-fold, more
preferably from about 3 to 10-fold of the volume of the
inner water phase.

25 The viscosity of the resulted W/0 emulsion 1is



pol ymer or salt thereof is added into a water phase, to forma W(inner
wat er phase) /0 (oil phase) /W (outer water phase), then, a solvent in the
oi | phasewiosn3@ozppr at ed or 10 scattered into the outer watPET/yphzese; to
prepare a mcrocapsule. In this operation, the volune of the outer water
phase is generally fromabout 1-fold to @about 10000- fold, nore preferably
fromabout 5-fold to about 5000-fold, particularly preferably from about
10-fold to about 2000- 15 fold of the oil phase volume. The above-nenti oned
enul sifier, osnotic pressure controlling agent which nmay be added into the
out er wat ergerphaslel yanflrdrhealsoibsetj0end poeépar api, o reFichrat 131 & ridve = as

in section (1)(i) 20 (Il) Phase separation nethod Whien a m crocapsule is
produced byldthisongdbodcpa foanatervairaferagant fsomradoat!| goadded 2@tid e
stirring into an organic solvent solution containing a conposition 25

conposed ofcd her phws lgitcald wactgge substance or salt WO 03/ 002092
PCT/ JP02/ 06527 62 thereof described in the in-water drying nethod of (1),

hydr oxynapht hoi crragi d othsal tesheteet andol ashutsachd cpeby@ed Obrsald
thereof, to precipitate and solidify a mcrocapsule. The anount of the

coaceryat i @hygiditogiscdriom S adidute 0. Gubsx aHHD-f oJd, pygfter alne dgagap about
0.05 to 500- fold, particularly preferably fromabout 0.1 to 200-fold of
hydroxynaphthoic acid or salt thereof and a lactic acid
polymer or salt thereof is added into a water phase, to
form a W (inner water phase)/O (oil phase)/W (outer water
phase), then, a solvent in the o0il phase is evaporated or
10 scattered 1into the outer water phased, to prepare a
microcapsule. In this operation, the volume of the outer
water phase is generally from about 1-fold to about 10000-
fold, more preferably from about 5-fold to about 5000-fold,
particularly preferably from about 10-fold to about 2000-
15 fold of the o0il phase volume.

The above-mentioned emulsifier, osmotic pressure
controlling agent which may be added into the outer water
phase and the subsequent preparation method are the same as
in section (I) (i).

20
(IT) Phase separation method

When a microcapsule is produced by this method, a
coacervation agent is gradually added while stirring into
an organic solvent solution containing a composition

25 composed of the physiologically active substance or salt



the oil phase volune. The coacervation agent is not particularly restricted
providing that it is selected from pol yner-based, mneral 10 oil-based or
veget abl ewoid3nbzszed conpounds which are miscible with an ecgamizoszi vent

but do not dissolve the physiologically active substance or salt thereof,
hydr oxynapht hoi ¢ acid or salt thereof an@2l|actic acid polyner or salt
thereof. Specifically, for exanple, 15 silicon oil, sesane oil, soy bean
oil, corn oil, cotton seed oil, coconut oil, linseed oil, mneral oil,

n- hexane, n-heptane and the |ike are used. These may be used in adm xture
of two or norereagentisscihibedoliinai hkd nircwedapsutieyisgsapdiatdedoft heh ,washed
20 with heptane repeatedly to renove the coacervation agent and the |ike
ot her t han Hylrccomeggitticdre cenpasedrof sahe physeof ogmedl | yaacta veacid
substance or salt thereof, hydroxynaphthoic acid or salt thereof and

| actic aci polpalepreprorssht t thieeredf,, aod grheipeitiahe baddrsedidifler 25
reduced pressure. Alternatively, washing is effected in WO 03/002092

PCT/ JP02/ 0662 oGP diie samharamemtas i it Hehecaleveraten eretht n-swatrem
drying nethod of section (1)(i), then, freeze-dried, further, dried under

heat. 5 (I ldhoupreay 1dray ng otetffedd , Fer gfeadidiyn & ronaticata@s.lise dey 300-s
nmet hod, an organic solvent solution containing the physiologically
fold, particularly preferably from about 0.1 to 200-fold of
the o0il phase volume.

The coacervation agent is not particularly restricted
providing that it is selected from polymer-based, mineral
10 oil-based or vegetable oil-based compounds which are
miscible with an organic solvent but do not dissolve the
physiologically active substance or salt thereof,
hydroxynaphthoic acid or salt thereof and lactic acid
polymer or salt thereof. Specifically, for example,
15 silicon o0il, sesame o0il, soy bean o0il, corn oil, cotton
seed oil, coconut oil, linseed o0il, mineral oil, n-hexane,
n-heptane and the like are used. These may be used in

admixture of two or more agents.
Thus obtained microcapsule is separated, then washed
20 with heptane repeatedly to remove the coacervation agent
and the like other than the composition composed of the
physiologically active substance or salt thereof,
hydroxynaphthoic acid or salt thereof and Ilactic acid

polymer or salt thereof, and the residue is dried under

25 reduced pressure. Alternatively, washing is effected in



active substance or salt thereof, hydroxynaphthoic acid or salt thereof
and lactic acid polyner or salt thereof 10 described in the above-nenti oned
i n-wat er woyisngoeet hod of (1) is sprayed into a drying r ®eemieb2/esspr ay
drier (spray drying machine) using a nozzle, and an organic solvent in a
m cronized liquid drop is evaporated in aB extrenely short period of tine,
to prepare a mcrocapsule. As this nozzle, 15 for exanple, bi-fluid nozzle
type, pressure nozzle type, rotation disk type and the |ike are nentioned.
After this, if necessary, washing my be effected in the same nmanner as

in the aboveherestmenadnharwatserindryhagabetvbefeatibhpd tihematelr epzgrdy i ed,
further, dried under heat. 20 Regarding the formother than the

above- ment imstetbd Mo ocapsulos, the (2§gantkespl vERde 50t @tiom, containdmng t he
physi ol ogically active substance or salt thereof, hydroxynaphthoic acid or

salt thereoiriasd draddd i d  pol ymer or salt thereof described in the
in-water drying 25 nethod in the m crocapsul e production nethod (1) may be

WO 03/ 002092 PCT/JP02/ 06527 64 dried to solid by evaporating an organic
solvent or water while controlling the degree of vacuumusing a rotary

evaporst or @t hepddkeirgiepmeamnd by a jet mll and the like to give
fine particles (also called mcro particles). 5 Further, the finely ground

particles may bergyashabduridde Same dRMgsAe | by ha iy Watdh @ Yi N
met hod of the mcrocapsule production nmethod (1), then, freeze-dri ed,
organic solvent solution containing the physiologically
active substance or salt thereof, hydroxynaphthoic acid or
salt thereof and 1lactic acid polymer or salt thereof

10 described in the above-mentioned in-water drying method of
(I) is sprayed into a drying room of a spray drier (spray
drying machine) using a nozzle, and an organic solvent in a
micronized liquid drop is evaporated in an extremely short
period of time, to prepare a microcapsule. As this nozzle,

15 for example, bi-fluid nozzle type, pressure nozzle type,
rotation disk type and the like are mentioned. After this,
if necessary, washing may be effected in the same manner as
in the above-mentioned in-water drying method of (I), then,
freeze-dried, further, dried under heat.

20 Regarding the form other than the above-mentioned
microcapsule, the organic solvent solution containing the
physiologically active substance or salt thereof,
hydroxynaphthoic acid or salt thereof and lactic acid
polymer or salt thereof described in the in-water drying

25 method in the microcapsule production method (I) may be



further, dried under heat. The m crocapsule or fine powder thus obtained
can 10 provide drug rel ease corresponding to the deconposition speed of a
| acti c acwd qe@bzeer or |lactic acid-glycolic acid pol ynmer pagaeeo2/0dizn, the
met hod of producing a controlled rel ease conposition containing a

hydr oxynapht hoate which is a 15 physiolégically active substance of the
present invention will be exenplified. In the production nethod, a
physi ol ogically active peptide is preferably used as the physiologically
active substance. 20 (IV) Two step nmet hod A physiologically active

subst ance @risal ttd heoedd by eadgedattd ngn 21 gegsen ol gehtrenodl viri ovatafr
hydr oxynapht hoic acid or salt thereof so that the weight ratio shown in
the abovewrantd ogedt@eflilnng oohef ddwrednpaundapguanousingf & Iotary
physi ol ogically active substance is satisfied, to make an WD 03/002092

PCT/ JP02/ 06520 e o gavdl aheolMed, 0le,i groeert aiyniang ex Myidrioxyraphieoat e
of a physiologically active substance. This organic solvent is the sane as

descri bed i kesad iR 19i(He patari s padO@anicd salatentpdriised) the 5
ratio of the two solvents is the sane as described in the above-nentioned

section (1)(i). Athe,methods Die Ienervongd apa ot ganks makvest wadhed in
precipitating a conposition containing a hydroxynapht hoate
the same manner as in the in-water drying method of the
microcapsule production method (I), then, freeze-dried,
further, dried under heat.
The microcapsule or fine powder thus obtained can
10 provide drug release corresponding to the decomposition
speed of a lactic acid polymer or lactic acid-glycolic acid
polymer used.
Then, the method of producing a controlled release
composition containing a hydroxynaphthoate which 1is a
15 physiologically active substance of the present invention
will be exemplified. In the production method, a

physiologically active peptide is preferably used as the

physiologically active substance.

20 (IV) Two step method
A physiologically active substance or salt thereof is
added to an organic solvent solution of hydroxynaphthoic
acid or salt thereof so that the weight ratio shown in the
above-mentioned definition of the compounding amount of a

25 physiologically active substance is satisfied, to make an



which is a physiologically active substance, a nethod known 10 per se or
pursuant nmethod is used. For exanple, a nethod in which an organic sol vent
i s evaporwpDad/owtwt e controlling the degree of vacuum usi PgTAPOIMGELTY
evaporator and the like, and other nethods are |isted. The organic sol vent
solution of a conposition 15 containinge®a hydroxynaphthoate which is a
physi ol ogically active substance thus obtained is produced again, and a
controlled rel ease conposition (m crosphere of fine particle) can be
produced. As the organic solvent, for exanple, halogenated 20 hydrocarbons
(for exanmplegatiichl sylormtthane] uchbor obntainidychl tydetlxgmaphthoate of
trichl oroethane, carbon tetrachloride and the |like), ethers (for exanple,

et hyl et hersg grsgiircQpyicaatileracuidrd iddtdee)ce fatty esters (for exanpl e,
ethyl acetate, butyl acetate and the like), aromatic hydrocarbons 25 (for

exanpl e, benzeneghitnl vepanixyl esevennd ide dhkekaard MO 0020924 in
PCT/ JP02/ 06527 66 the |ike are used. These may be used in adm xture of

appropri at esqytaper tfoni)F tiresn Aahogenavedahydr eearbans isansd,efterabl e,
and particularly, dichloronmethane is suitable. 5 Next, the resultant

organig solpito st Uth&NtwE0BbaAkBHAE A SCAUMOSEdh®Nas0BELaLRIBEdA in the
hydr oxynapht hoate of a physiologically active substance is added into a
wat er  phasgovdrfrimored eidigphasse) (iW.(wat er phase) enul sion,

As the method of removing an organic solvent for
precipitating a composition containing a hydroxynaphthoate
which is a physiologically active substance, a method known

10 per se or pursuant method is used. For example, a method
in which an organic solvent is evaporated while controlling
the degree of vacuum using a rotary evaporator and the like,
and other methods are listed.

The organic solvent solution of a composition

15 containing a hydroxynaphthoate which i1s a physiologically
active substance thus obtained is produced again, and a
controlled release composition (microsphere  of fine
particle) can be produced.

As the organic solvent, for example, halogenated

20 hydrocarbons (for example, dichloromethane, chloroform,
dichloroethane, trichloroethane, carbon tetrachloride and
the 1like), ethers (for example, ethyl ether, isopropyl
ether and the 1like), fatty esters (for example, ethyl
acetate, butyl acetate and the like), aromatic hydrocarbons

25 (for example, benzene, toluene, xylene, and the like) and



then, a solvent in the oil phase is evaporated, to prepare 10 a
m crocapsul e. The volune of the water phase in this case is generally from
about 1-fwiod3to20about 10000-fold, nore preferably from alroatirézdestd to
about 5000-fold, particularly preferably fromabout 10-fold to about 2000-
fold of the oil phase volune. 15 The abo&-nentioned enulsifier, osnotic
pressure controlling agent which nay be added into the outer water phase
and the subsequent preparation nmethod are the sanme as in section (I)(i).
20 As the nethod of renoving an organic solvent, a nethod known per se or
pur suant netheodliReuserk BEeedexanffhesea mawet bed useahiich admbryganéc <ol vent
is evaporated while stirring by a propeller type stirrer or nmagnetic
stirrer angpdwdiidke giromwrmed ompr es@fir ehem, r @dloee nartess uryel i agradisal | y
reduci ng, a nethod in which an organic solvent is WO 03/002092
PCT/ JP02/ OGR! pretyapolal edantd | epammicwldrng t hdidagbeemethvaeuumsusi ng
a rotary evaporator and the |like, and other nethods are |isted. The thus
obt ai ned mwriayler.e is separated by 5 centrifugation or filtration, then
free physiologically active substances, hydroxynaphthoic acid, enulsifier
and tde |ike adhkered t aHde swfaceandf a digEmisphers laregnhivashed utseser al
tinmes repeatedly with distilled water, dispersed

containing a composition containing a hydroxynaphthoate of

a physiologically active substance is added into a water
phase, to form an O (o0il phase)/W (water phase) emulsion,
then, a solvent in the o0il phase is evaporated, to prepare
10 a microcapsule. The volume of the water phase in this case
is generally from about 1-fold to about 10000-fold, more
preferably from about 5-fold to about 5000-fold,

particularly preferably from about 10-fold to about 2000-

fold of the o0il phase volume.

15
The above-mentioned emulsifier, osmotic pressure
controlling agent which may be added into the outer water
phase and the subsequent preparation method are the same as
in section (I) (i).
20 As thg method of removing an organic solvent, a method

known per se or pursuant method is used. For example, a
method in which an organic solvent 1is evaporated while
stirring by a propeller type stirrer or magnetic stirrer
and the 1like at normal pressure or reduced pressure

25 gradually reducing, a method in which an organic solvent is



again into distilled water and the |like and freeze-dried. 10 In the
production process, a coagul ation preventing agent nay be added for

pr event i nggomatoozb2 coagul ati on of particles. As the coagulpatriJem/gsevent i ng
agent, for exanple, water-soluble polysaccharides such as mannitol,

| act ose, gl ucose, starches (for exanple,6Zorn starch and 15 the |ike) and
the like, amno acids such as glycine and the |ike, proteins such as
fibrin, collagen and the like, are used. O them mannitol is suitable.
Further, after freeze drying, if necessary, water and an organic sol vent
in m crosphaergsoredevii ehvednbyol2dnbeahienglagrdey cdndatiions usdnsgi g no
mut ual fusion of mcrospheres under reduced pressure. Though the heating
ti me vari esxdlependiergpoiratibe agndntthef Inikey,ospher esthad thethodke, drde i s
fromabout 12 hours to about 168 hours, preferably from about 24 hours to
about 25 120idwmd.s, particularly preferably from about 48 hours to WO

03/ 002092 PCT/JP02/ 06527 68 about 96 hours, after the m crosphere itself
reaches a (gi vermrHeenpehakur ebtlhithdeat migroephedei s inot paphicaukdr | Yoy
restricted provided that a set of mcrocapsules can be uniformy 5

heateds As ddifr higaigatiiimgoret hotk rd©foexanples, arfpeéhgshyafioleptcryy ng in
a constant tenperature chanber, fluidized chanber, noving chanber or kiln,
a met hod ofadieate dsMbBHabY¥es, hydroxynaphthoic acid, emulsifier and
the like adhered to the surface of a microsphere are washed
several times repeatedly with distilled water, dispersed
again into distilled water and the like and freeze-dried.
10 In the production process, a coagulation preventing
agent may be added for preventing mutual coagulation of
particles. As the coagulation preventing agent, for
example, water-soluble polysaccharides such as mannitol,
lactose, glucose, starches (for example, corn starch and
15 the like) and the like, amino acids such as glycine and the
like, proteins such as fibrin, collagen and the like, are
used. Of them, mannitol is suitable.
Further, after freeze drying, if necessary, water and
an organic solvent 1in microspheres may be removed by
20 heating under conditions causing no mutual fusion of
microspheres under reduced pressure.
Though the heating time varies depending on the amount
of microspheres and the like, it is from about 12 hours to
about 168 hours, preferably from about 24 hours to about

25 120 hours, particularly preferably from about 48 hours to



m crowave, and the |ike are used. Anong them a nethod of 10 heat drying in
a constant tenperature chanber is preferable. The resultant m crosphere is
in the fowmosfoozoet ati vely uniform sphere, causes little PEIVIPOVBIEE i N
injection admnistration, and does not cause needle clogging easily.

Since a sliminjection needl e can be usedg injection into a 15 patient is
| ess painful. (V) One step nethod A physiologically active substance or
salt thereof is added to an organic solvent solution of hydroxynaphthoic
20 acid or salt thereof so that the weight ratio shown in the

above- ment iayad: deki nhow s, ofafite CORPOURTE RGBT i@fsed f PhysERbOgiLal |y
active substance is satisfied, to nmake an organic sol vent solution

cont ai ni ng ¢ verdrieppgegdddeat e of  a physiol ogically active substance, and
a controlled 25 rel ease conposition (mcrosphere or fine particle) is WO

03/ 002092 PCT/ JPd 06t irkP mpieddceds Thbs O£ SuBoF MeNtrdst Aiha spme as
described in section (I)(i). Wien a m xed organi c solvent is used, the

ratio of thamyiaddietsane as gescrdibediicholipsalve- canMd i oped S8ty on
(I)(i). Next, an organic solvent solution containing a hydroxynaphthoate
of a physi ¢l@iLal |y active substance is added into a water phase, to form
an 0 (oil phase)/W (water phase) enulsion, then, a solvent in the oi

phase is As the heat drying method, for example, a method of
heat drying in a constant temperature chamber, fluidized

chamber, moving chamber or kiln, a method of heat drying by
microwave, and the like are used. Among them, a method of

10 heat drying in a constant temperature chamber is preferable.

The resultant microsphere is in the form of relatively

uniform sphere, causes little resistance in injection
administration, and does not cause needle clogging easily.

Since a slim injection needle can be used, injection into a

15 patient is less painful.

(V) One step method
A physiologically active substance or salt thereof is
added to an organic solvent solution of hydroxynaphthoic
20 acid or salt thereof so that the weight ratio shown in the
above-mentioned definition of the compounding amount of a
physiologically active substance is satisfied, to make an
organic solvent solution containing a hydroxynaphthoate of
a physiologically active substance, and a controlled

25 release composition (microsphere or fine particle) 1is



10 evaporated, to prepare a mcrosphere. The volune of the water phase in
this case is generally fromabout 1-fold to about 10000-fold, nore

pr ef er abl wofasmmoabout 5-fold to about 5000-fold, particulramiipopesster ably
from about 10-fold to about 2000-fold of the oil phase volume. 15 The
above-nentioned enul sifier, osnotic pressare controlling agent which may
be added into the outer water phase and the subsequent preparation nethod
are the sane as in section (1V). 20 The controll ed rel ease conposition of
the present invention may be any form such as mcrosphere, mcrocapsule,
fine parti ggeduded 0 particle) and the Ilike, and a microcapsule is
suitable. The controlled rel ease conposition of the present 25 invention

can be adm ni st erneics | o3@lahier sabvbatusesl aha WOMR3/ 88208es PEBIP02/6527
70 raw materi al substance and made into various drug forns before

admi ni stratd€dtics an) (1) ecCtwesnos miRkanbabhaiagenl venft @ sTHSRIE, the
subcut aneous, organs and the |ike, pernucosal agents into nose, rectum

uterus and tdeid i ke ohah agentthed (hRe examMiecrGapsul es (Higed grpaH e,
soft capsule and the 1like), solid drugs such as granul es, powder and the

like, 5liquidchirdigsy sdicdt s@sn Synug@s) .emul si on, suspension and the |ike) and
the like. For exanple, for use of the controlled release 10 conpositions
of the present iywgnti ognaso@ganficeCtd@ent solution containing a
hydroxynaphthoate of a physiologically active substance 1is
added into a water phase, to form an O (oil phase) /W (water
phase) emulsion, then, a solvent in the o0il phase 1is
10 evaporated, to prepare a microsphere. The volume of the
water phase in this case is generally from about 1-fold to
about 10000-fold, more preferably from about 5-fold to
about 5000-fold, particularly preferably from about 10-fold
to about 2000-fold of the o0il phase volume.
15 The above-mentioned emulsifier, osmotic pressure
controlling agent which may be added into the outer water

phase and the subsequent preparation method are the same as

in section (IV).

20 The controlled release composition of the present

invention may be any form such as microsphere, microcapsule,

fine particle (micro particle) and the 1like, and a
microcapsule is suitable.

The controlled release composition of the present

25 invention can be administered itself or can be used as a



t hese can be made into an aqueous suspension together with a dispersing
agent (for exanple, surfactants such as Tween 80, HCO 60 and the |iKke,

pol ysacchwoiidms2zch as sodi um hyal uronate, carboxynet hylrealdrot/ese; sodi um
al ginate and 15 the like), preservative (for exanple, nethyl paraben,

propyl paraben and the like), isotonizatipn agent (for exanple, sodium
chloride, mannitol, sorbitol, glucose, proline and the |like), or dispersed
together with vegetable oil such as sesane oil, corn oil and the like to
give an 20 oily suspension, which can be actually used as a controlled

rel ease injestigatefhel padd sl zenaf nlhee COptpOlYH£d Jipl easgg cympsi tion
of the present invention, when used as a suspended injection, my

advant ageousd ibhe ddhitdies tangem5 sAtdrsiH e dig da9ries 198 disRersj&sit and
needl e passi ng WD 03/ 002092 PCT/ JP02/ 0652 71 property, and for exanple,

from about it sk, Usibcubidiabl ¥r§aem aRQUERQ. 3 i@, 150 pthdBsfur t her
preferably fromabout 1 to 100 gm as the average particle size. For

sterilizi ngddit LOMID! A&k | e} 8386 CONPOSHE T 9AqO0t heD 1tifk%,pro€i%qntad'ferh“€§“i on,
a nethod of sterilizing the production whole process, a nethod o

sterild zati (Cfbrb}’eﬂan‘[plr@,y,c@péﬁé@d(ﬁir@dgéﬁguﬁegr l@é?ivéébgﬁ’lea%qldt %ﬁ]eé I ke

are listed, but the sterilization nethod is no imted to them

control | ed yriglsBases SoPOgELyONsAknt Be RfEsaMes, 1QAYEP 50 ¢AR kg wsed as
a safe nedicine and the like for
liquid drugs such as syrup, emulsion, suspension and the
like) and the like.
For example, for wuse of the controlled release
10 compositions of the present invention as an injection,
these can be made into an aqueous suspension together with
a dispersing agent (for example, surfactants such as Tween
80, HCO-60 and the like, polysaccharides such as sodium
hyaluronate, carboxymethylcellulose, sodium alginate and
15 the like), preservative (for example, methylparaben,
propylparaben and the 1like), isotonization agent (for
example, sodium chloride, mannitol, sorbitol, glucose,
proline and the like), or dispersed together with vegetable
0il such as sesame o0il, corn oil and the like to give an
20 oily suspension, which can be actually used as a controlled
release injection.
The particle size of the controlled release
composition of the present invention, when used as a

suspended injection, may advantageously be in the range

25 satisfying the degree of dispersion and needle passing



manmal s (for exanple, human, cattle, pig, dog, cat, nouse, rat, rabbit and
the like) since it has low toxicity. The dosage of the controlled rel ease
conposi t i wo 3foo20vhe present invention differs variously deganaizigson t he

15 kind and content of a physiologically active substance which is the main
drug, drug form duration time of releasél of a physiologically active
subst ance, object diseases, object animals and the |ike, and may

advant ageously be the effective anount of a physiologically active
substance. 20 The dose per adm nistration of a physiologically active

subst ance Wiidglerits/,a gRdN g eikampieen fhemceMoud | 6d1 redeadd® canpgsition
is 6-nmonth preparation, selected preferably within the range from about
0.01 ny topkRAaradkdy froh hebopeeftarsabty whbbhi g rihefuasperf pemfabat y0. 05
ng to 5 25 ng/ kg per adult person. WO 03/002092 PCT/JP02/ 06527 72 The
dose of theantapdited rel aase L£aAMASStheoavpeageaparbisieakion.is sel ected
in the range of preferably from about 0.05 ng to 50 ng/ kg, further
preferably fromrlouitehll Althd o130 sghkgopesdopeladukt compdbetdone of
frequency can be appropriately selected depending on the kind and content
of a physi allegi catdsentact ineestubshanca wWhictthds tde neiserditigingr ughieor m
duration tine of release of a physiologically active substance, object

di seases, QQRGIctANNBIoRNGEdedd kea AOtBYENoaS s@RGE 1RehtSeYed Weeks,
once per nonth, once per
ray, a method of adding a preservative, and the like are
listed, but the sterilization method is not limited to them.
The controlled release composition of the present
10 invention can be used as a safe medicine and the like for
mammals (for example, human, cattle, pig, dog, cat, mouse,
rat, rabbit and the like) since it has low toxicity.
The dosage of the controlled release composition of
the present invention differs variously depending on the
15 kind and content of a physiologically active substance
which is the main drug, drug form, duration time of release
of a physiologically active substance, object diseases,
object animals and the like, and may advantageously be the
effective amount of a physiologically active substance.
20 The dose per administration of a physiologically active
substance which is a main drug is, when the controlled
release composition 1s 6-month preparation, selected
preferably within the range from about 0.01 mg to 10 mg/kg,

further preferably within the range from about 0.05 mg to 5

25 mg/kg per adult person.



several nonths (for exanple, 3, 4 or 6 nonths, and the |I|ike) and the |iKke.
The controll ed rel ease conposition of the present invention can be used as
a preventwoa3mpoeur ati ve agent for 15 various di seases deganaizigson t he
ki nd of a physiologically active substance contai ned, and when the
physiologically active substance is a LH2RH derivative for exanple, can be
used as a preventive or curative drug for hornone-dependent diseases,
particul arly, sex hornone-dependent di seases such 20 as sex

hor none- dependent cancers (e.g., prostatic cancer, uterine cancer, breast
cancer, pituitamhd udoseardf t hae |dke)roprast akileabgpecphpssation per
endonetriosis, uterine nyoma, precocious puberty, dysnenorrhea,

amenor r heaadpriensnstatialn isy e e edrul it i toeukkangevarry psfdraid yarfd-drhe

li ke, as a 25 preventive drug for recurrence of breast cancer after the WO

03/ 002092 RGHuLPOR/©657¢ t/3 Dpemgykon frartpremesopeesabl Pr éash GARAT , as
a preventive or curative drug for Al zheiner disease and i mune deficiency

and the |ike,1 ankd tas 30 eNMWAGRPt ione agentc.(or, when rebound effect after
drug withdrawal is utilized, 5 prevention and curing of infertility), and

the like. Furtiele tdieecomrQideedy elase feonpeyridpai afe lyhe qylesad
i nvention can be used also as a preventive or curative drug for benign or

mal i gnant tqapamdshiChohs ti& Ritidepeadentcordtaigh ogexa hgyhywie i-cdgnegndent .
10 Therefore, hornone dependent di seases, in particular,
active substance which is the main drug, drug form,
duration time of release of a physiologically active
substance, object diseases, object animals and the like,
10 such as once per several weeks, once per month, once per
several months (for example, 3, 4 or 6 months, and the
like) and the like.
The controlled release composition of the present
invention can be used as a preventive or curative agent for
15 various diseases depending on the kind of a physiologically
active substance contained, and when the physiologically
active substance 1s a LH-RH derivative for example, can be
used as a preventive or curative drug for hormone-dependent
diseases, particularly, sex hormone-dependent diseases such
20 as sex hormone-dependent cancers (e.g., prostatic cancer,
uterine cancer, breast cancer, pituitary tumor and the
like), prostatic hyperplasia, endometriosis, uterine myoma,
precocious puberty, dysmenorrhea, amenorrhea, premenstrual
syndrome, multilocular ovary syndrome and the like, as a

25 preventive drug for recurrence of breast cancer after the



sex hornone dependent cancers (for exanple, prostate cancer, uterine
cancer, breast cancer, pituitary gland tunor and the |like), sex hornone
dependentwoicseexmes such as prostatonegaly, endonetri osi s PCTYROEISIYONE,
precoci ous 15 puberty, dysmenorrhea, anenorrhea, prenenstrual syndrone,

mul tilocul ar ovary syndrone and the |ike78an be prevented or treated; and
pregnancy can be prevented by adm nistering to a manmal an effective dose
of the treating or preventing agent according to this invention, and al so
recurrence of 20 breast cancer after the operation for prenenopausal br east
cancer can dpeprteventist thesedyopdieal obreashgceranpl essard prefeErgnoes
exanples will illustrate the present invention in detail, but do not 25
limt the soopecatatieei nenig onfat alall zhADNe3/ 00200 RCT/ ARA2/ (6BRiAe 74

[ Exanpl es] The wei ght - average nol ecul ar wei ght and the content of each
pol ymer i n ddfe diddm a1 extaanpl £8e andndeter ancentexakpltdsrearagenite (or,

wei ght - average nol ecul ar weight in terns 5 of pol ystyrene neasured by gel
per meat i on wHuronekbguapghyef {&PC) AStidwy e dvspatsadapol yst yrternea sl ,a
standard substance and the content of each polynmer calculated from it.
Measurgnmentsravedt iddd  condluchadryy athi ghfeartfidrirance SERC afear ativs: .
(manuf actured by Tosoh Corp.; HLC-8120 GPC), 10 and Super H 4000X2 and

Super H 2008, {w@ldr,maind acsnif €61 byd Fesehs€0EpmpovEEeotsed ahet hadntm and
t et rahydr of ur an

invention can be used also as a preventive or curative drug
for benign or malignant tumor which 1is LH-RH dependent
though sex hormone non-dependent.

10 Therefore, hormone dependent diseases, in particular,
sex hormone dependent cancers (for example, prostate cancer,
uterine cancer, breast cancer, pituitary gland tumor and
the 1like), sex hormone dependent diseases such as
prostatomegaly, endometriosis, hysteromyoma, precocious

15 puberty, dysmenorrhea, amenorrhea, premenstrual syndrome,
multilocular ovary syndrome and the like can be prevented
or treated; and pregnancy can be prevented by administering
to a mammal an effective dose of the treating or preventing
agent according to this invention, and also recurrence of

20 breast cancer after the operation for premenopausal breast

cancer can be prevented thereby.

The following examples and reference examples will
illustrate the present invention in detail, but do not

25 limit the scope of the invention at all.



was used at a flowrate of 0.6 nL/mn as the nobile phase. The detection
nmethod is based on differential refractive index. 15 Reference Exanple Al:
Synt hesi swofosloazbz ¢ aci d pol yner of hi gher nol ecul ar wei @glatr/jPo2/@&3%7 nl of
dehydrat ed xyl ene was added 4.1 nL of 1.0 nol/L diethylzinc hexane
solution, 1.35 g of tert-butyl 20 lactate and 230 g of DL-lactide, and
they were polynerization-reacted at 120 to 130C for about 2 hours. After
conpl etion of the reaction, 120 nlL of dichloromethane was poured into the
reaction solution, and to this was added 230 niL of trifluoroacetic acid to
case a deprpaheaidilas]25 reaction. After conpletion of the reaction, 300 nL
of WD 03/002092 PCT/JP02/ 06527 75 dichl oronet hane was added to the
reaction sol uti ahe thepht tde rLRC ok calast WL ghas gauret it e2800 1L of

i sopropyl ether to cause precipitation of the intended substance, then, a
re-precipi taldipn 8 On Mas Heepariladwiindl =xingdlledy onmichane/feepicapy|
ether, to obtain a lactic acid polynmer having a wei ght-average nol ecul ar
wei ght of ahboip140090: Ratenengd tExuaplagyeBindi Jine POy ight Obhaiteathd n

Ref erence Exanple Al was dissolved in 600 nL of dichloronethane, and

washed; wi t hhr Wabelsuptbhet hiea3Qlrdd opybegamepaert sl ont ReIbonéd @y refpray
(GPC) using mono-dispersed polystyrene as a standard

substance and the content of each polymer calculated from

it. Measurements were all conducted by a high performance

GPC apparatus (manufactured by Tosoh Corp.; HLC-8120 GPC),

10 and Super H 4000 X2 and Super H 2000 (all manufactured by
Tosoh Corp.) were used as the column and tetrahydrofuran

was used at a flow rate of 0.6 mL/min as the mobile phase.

The detection method is based on differential refractive

index.
15
Reference Example Al: Synthesis of lactic acid polymer of
higher molecular weight
To 230 mL of dehydrated xylene was added 4.1 mL of 1.0
mol/L diethylzinc hexane solution, 1.35 g of tert-butyl
20 lactate and 230 g of DL-lactide, and they were

polymerization-reacted at 120 to 130°C for about 2 hours.
After completion of the reaction, 120 mL of dichloromethane
was poured into the reaction solution, and to this was
added 230 mL of trifluorocacetic acid to case a deprotection

25 reaction. After completion of the reaction, 300 mL of



90% | actic acid aqueous sol ution was added, and they were reacted at 40C.
When t he wei ght -average nol ecul ar wei ght 15 of the polyner dissolved in the
reacti on wolastooma2r eached about 20000, the solution was eoalxd2/0632T oom
tenperature, and 600 niL of dichloromethane was poured to stop the
reaction, and the solution was washed wi th water until the reaction

sol ution becane neutral. After washing with water, 20 the reaction solution
was concentrated and dried to obtain a lactic acid polymer. The anount of
the end carboxyl groups of the resulting lactic acid polymer was about 80
,u ol perdilcigl foridteh 4104 yes, addedt e ciond epkaot ipal WS iohavidigen,

nol ecul ar wei ghts of 5000 or less was 7.29 wt% 25 WO 03/002092

PCT/ JP02/ 06529 rddct Ref eseneei &xawpkeplirdhe ipaby 8o cokiiaigred ddpRefer ence
Exanpl e Al was dissolved in 600 nL of dichloronethane, and washed with

wat er untiletther sebutéDisdegar ipawardlon tHeNthe) gnoknded HMWdw@aids, acid
aqueous solution was added, and they were reacted at 40C. Wen the

wei ght - avertagsn ol gcukarpret gpitadlohheopekyebndi ssel veddaatlhe neaation
sol ution reached about 20000, the solution was cooled to roomtenperature,

and 609 nl ofcrh ShisiaEidlansopsoPoUEeHet ) tOPobRgiAO 4 eagtt B, RANd t he
solution was washed with water until the reaction solution becane neutral,

then, the reacinon hseisyi an WayH-QRRAG Nty P&AO 4t Qf i haEPLEPHb&Lher

to
40000.

Reference Example Bl

10 The polymer obtained in Reference Example Al was
dissolved in 600 mL of dichloromethane, and washed with
water until the solution became neutral, then, 70 g of a
90% lactic acid aqueous solution was added, and they were
reacted at 40C. When the weight-average molecular weight

15 of the polymer dissolved in the reaction solution reached
about 20000, the solution was cooled to room temperature,
and 600 mL of dichloromethane was poured to stop the
reaction, and the solution was washed with water until the
reaction solution became neutral. After washing with water,

20 the reaction solution was concentrated and dried to obtain
a lactic acid polymer. The amount of the end carboxyl
groups of the resulting lactic acid polymer was about 80 u
mol per 1 g of the polymer, and the content of polymers
having molecular weights of 5000 or less was 7.29 wt%.

25



cause precipitation of the intended lactic acid polyner. The precipitate
obt ai ned by decantation was di ssolved in 15 600 niL of dichl oronet hane,

t hen, thewsal3wb2oom was concentrated and dried to obtain Ped/iponéesa2r | actic
acid polyner. The amount of the end carboxyl groups of the resultant

| actic acid pol yner was about 70 nol pevél g of the polyner. The

wei ght - average nol ecul ar wei ght of the 20 lactic acid polynmer of higher
nol ecul ar wei ght used, the weight-average nol ecul ar weight of the lactic
acid polymer after hydrolysis treatnent, the wei ght-average nol ecul ar

wei ght of tHefamsidd @axanpitergded | actic acid pol ymer and the nol ecul ar
fractions are shown in Table 1. 25 WD 03/002092 PCT/JP02/ 06527 77

Ref erence Exanplm®se Chdlgner aebitaiaeidd pal yrRefsreficéheEpamgsbant Alnvendd on
were obtained in the sane manner as in Reference Exanple O . The

wei ght - averaigesdibteatuliar g ght. off t Bechaetboreahbfled poldyneashédhingher

nol ecul ar wei ght used, the weight-average nolecular weight of the lactic

aci d pol ymafatafdt etint hydeaky Scd trieat mesdamd heeueirght - anenager oo eetdl ar
wei ght of the resultant intended lactic acid polyner and the nol ecul ar

gr actions agE shaynidnNadall aqgheolB [sBARItacH WRef esense, Exaapkeecy Wexe3 4 5

reacted at 40°C. When the weight-average molecular weight
of the polymer dissolved in the reaction solution reached
about 20000, the solution was cooled to room temperature,
and 600 mL of dichloromethane was poured to stop the

10 reaction, and the solution was washed with water until the
reaction solution became neutral, then, the reaction
solution was dropped into 2800 mL of isopropyl ether, to
cause precipitation of the intended 1lactic acid polymer.
The precipitate obtained by decantation was dissolved 1in

15 600 mL of dichloromethane, then, the solution was
concentrated and dried to obtain 160 g of a lactic acid
polymer. The amount of the end carboxyl groups of the
resultant lactic acid polymer was about 70 pmol per 1 g of
the polymer. The weight-average molecular weight of the

20 lactic acid polymer of higher molecular weight used, the
weight-average molecular weight of the lactic acid polymer
after hydrolysis treatment, the weight-average molecular
weight of the resultant intended lactic acid polymer and
the molecular fractions are shown in Table 1.

25



Mv of lactic acid polyner of higher 40500 43600 40400 43300 38600 55000
nol ecul ar wei ght Mv after hydrolysis 22200 22200 22700 22200 18600 27200
Mv of reswiot@otoazti c 22900 22200 21900 22300 19400 28200 pcaviro2/msky mer

Mol ecul ar 17-1000 0.03 0.07 0.00 0.01 0.08 0.04 weight 17-3000 0.95 1.12
0.87 0.09 1.45 0.62 fractions(% 17500073.86 4.17 3.89 3.92 4.89 2.50 As
apparent fromTable 1, it is known that the lactic acid polyner of the
present invention obtained according to the nethod of the present
invention has a fraction of polymer having nol ecul ar wei ghts of 5000 or -
| ess of ab@mufehberi% xamilghd ar desss, a fraction of pol ynmer having

nol ecul ar wei ghts of 3000 or | ess of about 1.5% by weight or less and a
fraction of pol yineititavaegdnmpErcghers weifghtise ofrekR0@ ointesstich akaw 0. 1%
by wei ght or less. WO 03/002092 PCT/JP02/ 06527 78 [Exanple A] Conposition
cont ai ni ng drHimaMapht kel aemd nEnaep! A iA S i8tacHr eRanplebyc .
dissolving 144.4 g of a DL- lactic acid polyner (weight-average nol ecul ar
wei ght : 2256 wéll@;arcbgwlragéomow@unérbwadkabeldfngtﬂuanlaéw@t isid

met hod: 66.7 , i nol into 111.7 g of dichloronmethane, and 147.2 g of a

sol ution prgpaped: ny dus;s[mxvlmgc@a& Gle i3ty H@9y,- Thapdiidhl-GRGiahd Nt o
175.1 g of dichloronethane and 13.5 g
molecular weight of +the lactic acid ©polymer after
hydrolysis treatment, the weight-average molecular weight
of the resultant intended 1lactic acid polymer and the

molecular fractions are shown in Table 1.

10 [Table 1]

Reference Example C
1 2 3 4 5 6

Mw of lactic acid
polymer of higher 40500 | 43600 | 40400 |[43300 | 38600 |55000
molecular weight
Mw after hydrolysis 22200 | 22200 | 22700 | 22200 | 18600 | 27200

Mw of resulted lactic|,,qn0 | 22200 |21900 | 22300 |19400 | 28200
acid polymer

Molecular 1~1000 | 0.03 |0.07 |0.00 |0.01 |0.08 |0.04
weight —  T1~3000 [0.95 [1.12 [0.87 [0.09 [1.45 [0.62
fractions (%) |7 000 [3.86 |4.17 |3.89 |3.92 |4.89 |2.50

As apparent from Table 1, it is known that the lactic
acid polymer of the present invention obtained according to
the method of the present invention has a fraction of
polymer having molecular weights of 5000 or less of about

15 5% by weight or 1less, a fraction of polymer having
molecular weights of 3000 or less of about 1.5% by weight
or less and a fraction of polymer having molecular weights

of 1000 or less of about 0.1% by weight or less.



of ethanol, were m xed and controlled to 28.7C. 274.4 g 10 of a portion of
this organic solvent solution was wei ghed, and m xed wi th an aqueous

sol uti on wotmionmd2 by di ssolving 24.89 g of an acetate of poapPdziessZy i nt o
23.47 g of distilled water and heating to 54.5C, and the m xture was
stirred for 5 mnutes for rough emulsifitéation, then, 15 enulsified by
usi ng a honogeni zer under conditions of 10046 rpmfor 5 mnutes, to forma
W O emul sion. Then, this WO enul sion was cooled to 15.0C, then, poured
into 25 L of a 0.1% (ww polyvinyl alcohol (EG 40, manufactured by N ppon
Synt heti ¢ Qixangdle A1ddstip sGaionl bt adguieau $ yshlaxtyinaph2® ocdentacdld ed
previously to 15.0C over 3 mnutes and 26 seconds, and stirred at 7000 rpm
by using HeMaMG< BNE FLOW (manufactured by Tokushu Kika K K') to give a
WO W enulsion. This WO Wenul sion was tenperature-controlled for 30

m nutes at abouta 15&uthen, pilepared floy Aikeolsiagd P44 30 ni muk es \BMIt-hout
tenperature-controlling to evaporate WO 03/002092 PCT/JP02/ 06527 79

di chl or omretihang caand ief hangimear (Gedlghar-adicatd g araidrana rane i ggtthark@samt o
the outer water phase, causing solidification of the oil phase, then,

si eved t hr uatbhox\8i ey diavameua bepenilagedti ngd quanmi flilkear,iom afextapsul es
were continuously 5 precipitated at 2000 rpmusing a centrifugal separator

(H 600S, rganuf agtided)by dokusanenshi oki hiaRdokbrRePhEREPI bABEd47.2 ¢
m crocapsul es were collected. The collected m crocapsules were

re-disperses i & 500 dn appepired B stikkedvwager, sagd of 3-hydroxy-2-

naphthoic acid into 175.1 g of dichloromethane and 13.5 g

of ethanol, were mixed and controlled to 28.7°C. 274.4 g

10 of a portion of this organic solvent solution was weighed,

and mixed with an aqueous solution obtained by dissolving

24.89 g of an acetate of peptide A into 23.47 g of

distilled water and heating to 54.5C, and the mixture was

stirred for 5 minutes for rough emulsification, then,

15 emulsified by using a homogenizer under conditions of 10046

rpm for 5 minutes, to form a W/O emulsion. Then, this W/0

emulsion was cooled to 15.0°C, then, poured into 25 L of a

0.1% (w/w) polyvinyl alcohol (EG-40, manufactured by Nippon

Synthetic Chemical Industry Co., Ltd.) aqueous solution

20 controlled previously to 15.0 C over 3 minutes and 26

seconds, and stirred at 7000 rpm by using HOMOMIC LINE FLOW

(manufactured by Tokushu Kika K.K.) to give a W/O/W

emulsion. This W/0/W emulsion was temperature-controlled

for 30 minutes at about 15C, then, stirred for 2 hours and

25 30 minutes without temperature-controlling to evaporate



si eved through a sieve having an opening of 90 It m then, 10 to this was
added 15.4 g of mannitol causing dissolution, then, the solution was
freeze- drwed3toe2g2 ve a powder. The recovered wei ght of treTiPer/@szpsul e
powder was 101.6 g, neaning a recovery of 72.7% and the peptide A content
was 15.88% and 3- hydroxy-2-naphthoic agfd content was 2.82% 15

Experi nent Exanple A About 45 ng of the m crocapsul es described in Exanple
Al were dispersed in 0.3 m of a dispersion medium (distilled water
containing 0.15 ng of 20 carboxynethylcellul ose, 0.3 ng of Polysorbate 80
and 15 ng difchissroredihard ssod vedhanahdothecditsper siiamh lwameddiaine stret ed
via a 22G injection needle to 7 week old nale SD rat subcutaneously in its
back. In agiheroliircalties oadarnwateat iphlset, heaati nmpss slaictii ffilcegdi and t he
25 m crocapsules remaining at the adm nistration point were WO 03/ 002092
PCT/ JP02/ 0652 7th80 ot @ Mptehe ,antheept sdevAdc ahtrauged 4 nsibea wasiggardr fi ed
and divided by the initial content to give remaining ratio shown in Table

2. [Tabl e Zpdreima nbpg 75at 1,0m, pPeplende M cENeapkayl & t @erd2. ddht i umek
after 87.4% Two weeks after 78.1%

5 precipitated at 2000 rpm using a centrifugal separator (H-
600S, manufactured by Kokusanenshinki) and the precipitated
microcapsules were collected. The collected microcapsules
were re-dispersed in a small amount of distilled water, and
sieved through a sieve having an opening of 90 pm, then,

10 to this was added 15.4 g of mannitol causing dissolution,
then, the solution was freeze-dried to give a powder. The
recovered weight of the microcapsule powder was 101.6 g,
meaning a recovery of 72.7%, and the peptide A content was
15.88%, and 3-hydroxy-2-naphthoic acid content was 2.82%.

15
Experiment Example Al

About 45 mg of the microcapsules described in Example
Al were dispersed in 0.3 ml of a dispersion medium
(distilled water containing 0.15 mg of

20 carboxymethylcellulose, 0.3 mg of Polysorbate 80 and 15 mg
of mannitol, dissolved), and the dispersion was
administered via a 22G injection needle to 7 week old male
SD rat subcutaneously in its back. In a given time after
administration, the rat was sacrificed and the

25 microcapsules remaining at the administration point were



Four weeks after 64.8% Eight weeks after 51.5% Twelve weeks after 38. 7%
Si xt een weeks after 25.6% Twenty weeks after 11.8% Twenty six weeks after
2.0%5 Aswappanmat from Table 2, it is known that the m @cacuepsedser of
Exanpl e Al produced by addi ng 3-hydroxy-2- naphthoic acid can contain a
physi ol ogically active substance in highocontent even if produced at a
scal e of about 125 g, and sinultaneously has the effect of 10 suppressing
extrenely efficiently the initial excess release of a physiologically
active substance. Further, this mcrocapsule allows release of a

physi ol 0gi cadndredCtdrie EBISIARNGe dintar iGms tiantt Ispeath § afuantiefiyed gl
period of tine. 15 [Exanple B] Conposition containing no hydroxynaphthoic
acid ExanuieriBledt. 89 otié arDlit-ilaact céngehd pod ya@rve( Wweeghinangr agtio

nol ecul ar wei ght: 18300, carboxyl group amount by a WO 03/002092

PCT/ JP02/ 06fvn &t IWalaeld g quantification nmethod: 86 nol/g) was dissol ved
in 6.77 g of dichloronmethane to give a solution. Al of this organic

sol vent sol utdwre was wei ghed, and m xed with an aqueous sol ution obtained
by dissolving 1.04 g of an

Remaining ratio: peptide A
One day after 92.1%
One week after 87.4%
Two weeks after 78.1%
Four weeks after 64.8%
Eight weeks after 51.5%
Twelve weeks after 38.7%
Sixteen weeks after 25.6%
Twenty weeks after 11.8%
Twenty six weeks after [2.0%

5 As apparent from Table 2, it 1is known that the
microcapsule of Example Al produced by adding 3-hydroxy-2-
naphthoic acid can contain a physiologically active
substance in high content even if produced at a scale of
about 125 g, and simultaneously has the effect of

10 suppressing extremely efficiently the initial excess
release of a physiologically active substance. Further,
this microcapsule allows release of a physiologically
active substance at a constant speed for a very long period
of time.

15
[Example B] Composition containing no hydroxynaphthoic acid
Example Bl

4.00 g of a DL-lactic acid polymer (weight-average

molecular weight: 18300, carboxyl group amount by a



5 acetate of peptide Ainto 0.92 g of distilled water and heated to 60 C ,
and the m xture was enul sified by using a honogeni zer under conditions of
25000 r pnwand/ogpeseconds, to forma WO enul sion. Then, tPaTaIPVY/@5zmmul sion
was poured into 1 L of a 0.1% (ww polyvinyl alcohol (EG 40, 10

manuf actured by N ppon Synthetic Chem ca8llndustry Co., Ltd.) aqueous
solution controlled previously to 18.0C over 20 seconds, and stirred at
7000 rpm by using a honom xer to give a WO Wemulsion. This WO W

enul sion was stirred at roomtenperature for 3 hours to evaporate

di chl or orretihane iy agaet haneit don seathed : disdl priesel faneasndiieidrnald i nt o
the outer water phase, causing solidification of the oil phase, then,

si eved t hroirghe a73i gve thavidig croropaiing 0d ghvegma ddibn;isvashedlw tdf
purified water and the m crocapsules were precipitated using a centrifugal

separ at or ({}HRR-@2galc HsdACEh) abl12%00nr praowesighed nubrd adstethevith
preci pitated mcrocapsules were collected. The coll ected m crocapsul es

wer e re-di sprer sgdebiisa syTRIYi canDoibt a Ofiedi By | dessobi g and4 tp bbi saivas
added 0.50 g of mannitol causing dissolution, then, the solution was

freezesdri ethdtntdd ver apepwdale. Ahen2d recwveqedwed gt i Died heatieer egapsul e
powder was 2.12 g, WO 03/002092 PCT/JP02/ 06527 82 meani ng a recovery of

38.2% and e feptd d@o?’é: CORhL@Nt HAASH1 4212802 £XBRAL B8Rt c EXBYPhE 1B T 4. 40
g of a DL-lactic acid polynmer (weight-average
homogenizer under conditions of 25000 rpm and 20 seconds,
to form a W/O emulsion. Then, this W/O emulsion was poured
into 1 L of a 0.1% (w/w) polyvinyl alcohol (EG-40,
10 manufactured by Nippon Synthetic Chemical Industry Co.,
Ltd.) aqueous solution controlled previously to 18.0°C over
20 seconds, and stirred at 7000 rpm by using a homomixer to
give a W/0O/W emulsion. This W/O/W emulsion was stirred at
room temperature for 3 hours to evaporate dichloromethane
15 and ethanol or scatter dichloromethane and ethanol into the
outer water phase, causing solidification of the oil phase,
then, sieved through a sieve having an opening of 75 um,
then, washed with purified water and the microcapsules were
precipitated using a centrifugal separator (05PR-22:
20 HITACHI) at 2500 rpm over 5 minutes and the precipitated
microcapsules were collected. The collected microcapsules
were re-dispersed in a small amount of distilled water, and
to this was added 0.50 g of mannitol causing dissolution,
then, the solution was freeze-dried to give a powder. The

25 recovered weight of the microcapsule powder was 2.12 g,



nol ecul ar wei ght: 18300, carboxyl group amount by a | abeling
quantification nethod: 86 nol/g) was dissolved in 7.40 g of

di chl or onwiolsree200 gi ve a solution. Al of this organi c Panentoaset ution
was wei ghed, and mixed with 10 an aqueous sol uti on obtai ned by dissol ving
0.60 g of an acetate of peptide Ainto 8552 g of distilled water and
heated to 60C, and the m xture was enul sified by using a honogenizer under
conditions of 25000 rpm and 20 seconds, to forma WO enulsion. Then, this
WO enmul sion was poured 15 into 1 L of a 0.1% (ww) polyvinyl alcohol

(EG 40, maadaiciqiredrdyonNeppont Syt hef i an€hehiecpepltidesty yvotrent Liak )
aqueous solution controlled previously to 18.0C over 20 seconds, and
stirred at 17200By.pm by using a honom xer to give a WO Wenulsion. This
WO Wenul sion was stirred at 20 roomtenperature for 3 hours to evaporate
di chl oronet hane and et hanol or scatter dichloronethane and ethanol into
the outer water phase, causing solidification of the oil phase, then,

si eved t hr qugle @insirav &haning BN opening of 75 gm  then, washed with
purified water and the m crocapsules were 25 precipitated using a

centrigugal sepayat®r g( G5fRa22pL WR &8 H02092 Ped1 Ji@2/ O8RAGh B3 vHIrbeH ) at

2500 rpmover 5 mnutes and the precipitated mcrocapsules were collected.
The col | ecty@fl dBLIrDCaAPSIH @$t : WeIB3 G E@; di sREHERPLI Ng2ospal hmammunt pgf  a

distilled water, and to this was added 0.50 g of nmannitol causing
di ssol uti oma 2 RN, qhBee SP1 Ukt P8 WARthbBeZ&sdlr Leflo1 FHFNwdE &d ddbivacio at
in 7.40 g of dichloromethane to give a solution. All of
this organic solvent solution was weighed, and mixed with
10 an aqueous solution obtained by dissolving 0.60 g of an
acetate of peptide A into 0.552 g of distilled water and
heated to 60°C, and the mixture was emulsified by using a
homogenizer under conditions of 25000 rpm and 20 seconds,
to form a W/O emulsion. Then, this W/O emulsion was poured
15 into 1 L of a 0.1% (w/w) polyvinyl alcohol (EG-40,
manufactured by Nippon Synthetic Chemical Industry Co.,
Ltd.) aqueous solution controlled previously to 18.0°C over
20 seconds, and stirred at 7000 rpm by using a homomixer to
give a W/O/W emulsion. This W/O/W emulsion was stirred at
20 room temperature for 3 hours to evaporate dichloromethane
and ethanol or scatter dichloromethane and ethanol into the
outer water phase, causing solidification of the oil phase,
then, sieved through a sieve having an opening of 75 um,
then, washed with purified water and the microcapsules were

25 precipitated wusing a <centrifugal separator {(O5PR-22:



about 50C for 48 hours to give a powder. The recovered weight of the

m crocapsul e powder was 3.04 g, neaning a recovery of 55.3% and the
pepti de Awoanstoerm2was 9.21% 10 Experinent Exanpl e B3 8. 1®cg/awh2/@sDLi- | actic
acid polymer (weight-average nolecular weight: 21900, carboxyl group
anount by a labeling quantification netéad: 75.8 L.nol/g) was dissol ved

in 14.15 g of dichloronethane to give a solution. Al of 15 this organic
sol vent sol ution was wei ghed, and m xed with an aqueous sol uti on obtai ned
by dissolving 0.93 g of an acetate of peptide Ainto 0.95 g of distilled
wat er and HIEE@E t 02602600 afsh t beeni Bt winwass eand sithiee b hae iysi tegr ead
honogeni zer under conditions of 25000 rpm and 20 seconds, 20 to forma WO

emul si on. THekoddp i IWO warkd sStOD1BasefOUr Etle iddtlQ ebtle dfmiac Kb PVl ew
pol yvi nyl al cohol (EG 40, manufactured by N ppon Synthetic Chem cal

I ndustry Cavere Lidlqissaenus Solatdmdl Caiidald ek pliest iusdy viax &h8. Qadver
20 seconds, and stirred at 7000 rpm by using a homom xer to 25 give a WOQ'W

enul si on. i stV &Y Whemubisican owas S§ i b efaahi¥O1 03002092 RCHIRGA/ 3527
84 roomtenperature for 3 hours to evaporate dichloronmethane and et hanol

or scagter wWHahl arreidiane andied hand zd 10 dde tHuH efr Mad eim phass £HAausi ng
solidification of the oil phase, then, sieved through a sieve having an

opening of %M 5§t hen, Washesd 1kt hoPyriivd 6d Y&hesy and Tthlée FHCSRGARs Ul es
were precipitated using a centrifugal sSeparator (05PR-2
weight of the microcapsule powder was 3.04 g, meaning a

recovery of 55.3%, and the peptide A content was 9.21%.

10 Experiment Example B3
8.10 g of a DL-lactic acid polymer (weight-average
molecular weight: 21900, carboxyl group amount by a
labeling quantification method: 75.8 wupmol/g) was dissolved
in 14.15 g of dichloromethane to give a solution. All of
15 this organic solvent solution was weighed, and mixed with
an aqueous solution obtained by dissolving 0.93 g of an
acetate of peptide A into 0.95 g of distilled water and
heated to 60°C, and the mixture was emulsified by using a
homogenizer under conditions of 25000 rpm and 20 seconds,
20 to form a W/O emulsion. Then, this W/O emulsion was poured
into 1 L of a 0.1% (w/w) polyvinyl alcohol (EG-40,
manufactured by Nippon Synthetic Chemical Industry Co.,
Ltd.) aqueous solution controlled previously to 18.0°C over
20 seconds, and stirred at 7000 rpm by using a homomixer to

25 give a W/O/W emulsion. This W/O/W emulsion was stirred at



H TACHI ) at 2500 rpmover 5 mnutes and the precipitated mcrocapsules
were collected. The collected mcrocapsules were re-dispersed in a snal
anount of weimstontdbed water, and 10 to this was added 1. 00 gaafJporens2t ol
causing dissolution, then, the solution was freeze-dried, then dried in
vacuo at about 50C for 30 hours to givesa powder. The recovered weight of
the m crocapsul e powder was 5.44 g, neaning a recovery of 54.17% and the
peptide A content was 8.03% 15 Experinent Exanple B4 205.5 g of a
DL-lactic acid polymer (weight-average nolecular weight: 21400, carboxyl
group anpurdodly eempabeting Guantd fhicats otometapdrate. Idi/dHmddhe thesme

di ssolved 20 in 354.3 g of dichloronethane to give a solution which was
filtered unded quressdl et Header ichigrdndtiremd BYid @harddA42080FRR)e and
the tenperature was controlled to 28.8C. 380.4 g of this organic sol vent
sol uti on wasutwet ghechr Prhsdll xethtirid) syl iatueiois: il Wi ahohiial nethdy,

di ssolving 16.11 25 g of an acetate of peptide Ainto 16.22 g of distilled
VO 03/ 00209, BT/ JFOFLQOBRF0ugh Wallie AN AP P Tati 00BBndky 80 tdhey i xt ure
was coarsely enulsified by sftirring for 1 mnute, then, enulsified by

usi ng 8 mM NiHBxXerwael wialigdransi @f WHHIH0 drin@ad vl ciidifiRfled cd@r m a
WO enul sion. Then, this WO emulsion 5 was cooled to 18C, then, poured

isynt ?hZE_ L ofrcipil%ded W) uspRE YViany !l cah €phphgd EG 4@pamanuiact wsky, N ppon
n etic

HITACHI) at 2500 rpm over 5 minutes and the precipitated
microcapsules were collected. The collected microcapsules
were re-dispersed in a small amount of distilled water, and
10 to this was added 1.00 g of mannitol.causing dissolution,
then, the solution was freeze-dried, then dried in wvacuo at
about 50°C for 30 hours to give a powder. The recovered
weight of the microcapsule powder was 5.44 g, meaning a

recovery of 54.17%, and the peptide A content was 8.03%.

15
Experiment Example B4
205.5 g of a DL-lactic acid polymer (weight-average
molecular weight: 21400, <carboxyl group amount by a
labeling gqguantification method: 76.1 umol/g) was dissolved
20 in 354.3 g of dichloromethane to give a solution which was

filtered under pressure through a 0.2 um filter (EMFLOW,
DFA4201FRP), and the temperature was controlled to 28.8C.
380.4 g of this organic solvent solution was weighed, and
mixed with an aqueous solution obtained by dissolving 16.11

25 g of an acetate of peptide A into 16.22 g of distilled



Chem cal Industry Co., Ltd.) aqueous solution controlled previously to

18. 7C over 3 mnutes and 10 seconds, and stirred at 7001 rpm by using
HOVOM C Lwet3phtogs 10 ( manuf actured by Tokushu Ki ka K K.) treTgiPoso@E2W O W
emul sion. This WO Wenul sion was tenperature-controlled for 30 m nutes at
about 18.5C, then, stirred for 2 hours @&hd 30 m nutes w thout
tenperature-controlling to evaporate dichloronethane and et hanol or
scatter dichloronethane and 15 ethanol into the outer water phase, causing
solidification of the oil phase, then, sieved through a sieve having an
openi ng of &R gMakdieReattar @capsdl £€ yeaadcatd nubkishye RaecCiduiaratedd; at
2000 rpmusing a centrifugal separator (H 600S, donestic centrifugal

separ at or) eand dilfe or &6y pistatredngd0 frircr bcapsules weren cokhatsefdiedhdy

coll ected m crocapsules were re-dispersed in a snmall amount of distilled
wat er, and yssireyed thioughxer siederhavbngianonpenvhig 10f1 590 gpm tdred, 2 to
this was added 18.85 g of nmannitol causing dissolution, then, the solution

was freezexdirfdd,0 @ VEoBmPEWIHED. e A .ecovieerd wRighti/of enfision
m crocapsul e powder was 117.6 g, WD 03/002092 PCT/ JP02/ 06527 86 meaning a

recoveyy ofy, £8. Qe N tf‘@’(ﬁep@ﬂéﬁ‘, AcePrdenNintas25 71, 76%0 aboneri ngnty)
Exanple B5 5 4.80 g of a DL-lactic acid polyner (weight-average nolecul ar

wei ght: 28800, +6a\R0Xy] c SHOUP (BE0AM}  B¥nafatebebdngyquappioh Gatrtefe vt hod:
78.1 unol /g) was dissol ved
Chemical Industry Co., Ltd.) agqueous solution controlled
previously to 18.7°C over 3 minutes and 10 seconds, and
stirred at 7001 rpm by using HOMOMIC LINE FLOW
10 (manufactured by Tokushu Kika K.K.) to give' a W/O/W
emulsion. This W/O/W emulsion was temperature-controlled
for 30 minutes at about 18.5°C, then, stirred for 2 hours
and 30 minutes without temperature-controlling to evaporate
dichloromethane and ethanol or scatter dichloromethane and
15 ethanol into the outer water phase, causing solidification
of the o0il phase, then, sieved through a sieve having an
opening of 75 g m, then, microcapsules were continuously
precipitated at 2000 rpm using a centrifugal separator (H-
600S, domestic centrifugal separator) and the precipitated
20 microcapsules were collected. The collected microcapsules
were re-dispersed in a small amount of distilled water, and
sieved through a sieve having an opening of 90 um, then,
to this was added 18.85 g of mannitol causing dissolution,
then, the solution was freeze-dried to give a powder. The

25 recovered weight of the microcapsule powder was 117.6 g,



in 7.8 g of dichloronethane to give a solution. Al of this organic

sol vent solution was wei ghed, and m xed with 10 an aqueous sol ution
obt ai ned wp adiosmotving 1.20 g of an acetate of peptide APOTIeoZ06327y oOf
distilled water, and the mxture was enul sified by using a honpbgeni zer
under conditions of 25000 rpm and 20 se®nds, to forma WO enul sion.
Then, this WO enul sion was poured into 1.2 L of 15 a 0.1% (w w) pol yvinyl
al cohol (EG 40, manufactured by N ppon Synthetic Chem cal I|ndustry Co.,
Ltd.) aqueous solution controlled previously to 15.0C over 20 seconds,

and stirrecheaini?@0G@ memdvenysiofg 68 .[iditomaner the gieps ide W Qowtemil siasn.
This WO Wenul sion was stirred at room 20 tenperature for 3 hours to
evapor at e di.ctd%ar onet hane and ethanol or scatter dichl oronethane and
ethanol into the outer water phase, causing solidification of the oi
phase, then, sieved through a sieve having an opening of 75 um then,
washed with purified water and the m crocapsul es were 25 precipitated using
a centrifugalpesepamt @xar@BRREE2: WO 03/ 002092 PCT/ JP02/ 06527 87 HI TACHI)
at 2200 rpmover 5 mnutes and the precipitated m crocapsules were

coll eg ed. The coldecyedhfm ar dulapbadtesc weriel rpedyseer s@kighta smaddgeanount
of distilled water, and to this was added 0.30g of mannitol causing

di ssol uti omoldner tweigal ut i zesoes fceeZexdli edrbapgi wecanpowdsr . arhe

recovered wei ght of the m crocapsul e powder was 3.42 g, meaning a recovery
of 53-56%?EﬁﬂéﬂﬂﬁbFﬁﬂﬁﬂﬁkfﬂ%éﬂﬂﬁdﬂﬁeﬁﬁﬁﬂ: 78.1 umol/g) was dissolved
in 7.8 g of dichloromethane to give a solution. All of
this organic solvent solution was weighed, and mixed with
10 an aqueous solution obtained by dissolving 1.20 g of an
acetate of peptide A into 1.2 g of distilled water, and the
mixture was emulsified by using a homogenizer under
conditions of 25000 rpm and 20 seconds, to form a W/O
emulsion. Then, this W/O emulsion was poured into 1.2 L of
15 a 0.1% (w/w) polyvinyl alcohol (EG-40, manufactured by
Nippon Synthetic Chemical Industry Co., Ltd.) aqueous
solution controlled previously to 15.0°C over 20 seconds,
and stirred at 7000 rpm by using a homomixer to give a
W/O/W emulsion. This W/0O/W emulsion was stirred at room
20 temperature for 3 hours to evaporate dichloromethane and
ethanol or scatter dichloromethane and ethanol into the
outer water phase, causing solidification of the oil phase,
then, sieved through a sieve having an opening of 75 um,
then, washed with purified water and the microcapsules were

25 precipitated wusing a centrifugal separator (O5PR~22:



11.08% 10 Experinment Exanple Bl About 69 ng of the m crocapsul es descri bed

in Exanple Bl were dispersed in 0.3 nl of a dispersion nedium (distilled

wat er conwaiasionzp9d. 15 ng of carboxynet hyl cel | ul ose, 0.3 mrgTofPoA@sysor bat e

80 and 15 ng 15 of mannitol, dissolved), and the di spersion was

adm nistered via a 22G injection needle 80 7 week old male SD rat

subcutaneously in its back. In a given tine after admnistration, the rat

was sacrificed and the mcrocapsules remaining at the adm ni stration point

were 20 renoved, and peptide A contained in themwas quantified and

di vi ded by HIFAGHI)t iat eaA0DemMpnt cogeve oSr emaiutiary aadi aheshowecipl theddde 3.

[ Table 3] Renmamining ratio: peptide A One day after 89.7% As apparent from

Tabl e 3, theldbcyapeansil everfe Exabhpéet . 0366272 1RCHaHPAR d¥askb s B& Bl

produced by conpoundi ng pepti de A excessively can contain a

physi ol ogi aaddey mGidiepenisest ancea igndlilghaneantterdf diawh Sidaldatwegusing has

the effect of efficiently suppressing the initial excess release of a

physi ol ogi aad | yhbs aghisveasddst angeg M thernifsdDmcanetihgr diodsofuttie,same

formul ation, this mcrocapsul e achieves release of a physiologically

acti ves substraice tale assnNSiNtwsPeetlebPe-aried to give a powder. The
recovered weight of the microcapsule powder was 3.42 g,
meaning a recovery of 53.56%, and the peptide A content was

11.08%.

10 Experiment Example Bl
About 69 mg of the microcapsules described in Example
Bl were dispersed in 0.3 ml of a dispersion medium
(distilled water containing 0.15 mg of
carboxymethylcellulose, 0.3 mg of Polysorbate 80 and 15 mg
15 of mannitol, dissolved), and the dispersion was
administered via a 22G injection needle to 7 week old male
SD rat subcutaneously in its back. In a given time after
administration, the rat was sacrificed and the
microcapsules remaining at the administration point were
20 removed, and peptide A contained in them was quantified and
divided by the initial content to give remaining ratio
shown in Table 3.

[Table 3]

Remaining ratio: peptide A
One day after 189.7%

As apparent from Table 3, the microcapsule of Example



very long period of tinme. 10 Experinent Exanple B2 About 73 ng of the

m crocapsul es described in Exanple B2 were dispersed in 0.3 m of a

di sper si owoms@pzoar (distilled water containing 0.15 ng of PCT/JP02/06527

car boxymnet hyl cel l ul ose, 0.3 ng of Pol ysorbate 80 and 15 ng 15 of nannitol,
di ssolved), and the dispersion was adm@gstered via a 22G injection needle
to 7 week old nale SD rat subcutaneously in its back. In a given tine
after admnistration, the rat was sacrificed and the mcrocapsul es

remai ning at the adm nistration point were 20 renoved, and peptide A

cont ai ned ip1 t hgmwarseduait | fdedanding vipded ikie t e igNddsali veant erfart 0
give remaining ratio shown in Table 4. [Table 4] Renmamining ratio: peptide

A One day friteri9% 2%y shwa oriekes 18f tR1t 186 20040 002092 JACHoHR@2A/H)6527
89 As apparent from Table 4, the mcrocapsul e of Exanple B2 produced by

conmpoundi ngirenl y speplitdaeAuealy CORbEI N Bhephysipdegi cadty adifive esithst ance,
suppresses sufficiently the initial release of a physiologically active

subst ance, gy JEIRAYeS ik tdrlg AlcaRPrNidRiEldf & GME b sRead y over
a long period of tinme. Experinent Exanple B3
5 active substance. Further, from another lot of the same
formulation, this microcapsule achieves release of a

physiologically active substance at a constant speed for a

very long period of time.

10 Experiment Example B2
About 73 mg of the microcapsules described in Example
B2 were dispersed in 0.3 ml of a dispersion medium
(distilled water containing 0.15 mg of
carboxymethylcellulose, 0.3 mg of Polysorbate 80 and 15 mg
15 of mannitol, dissolved), and the dispersion was
administered via a 22G injection needle to 7 week old male
SD rat subcutaneously in its back. In a given time after
administration, the rat was sacrificed and the
microcapsuies remaining at the administration point were
20 removed, and peptide A contained in them was quantified and
divided by the 1initial content to give remaining ratio
shown in Table 4.

[Table 4]

Remaining ratio: peptide A
One day after 95.2%
Two weeks after 86.2%




About 112 ng of the m crocapsul es described in Exanple 10 B3 were
dispersed in 0.3 ml of a dispersion nedium (distilled water containing
0.15 ng owo wantmoxynet hyl cel | ul ose, 0.3 ng of Pol ysor bat e PEQ/x@nziocs?7 ng of
manni tol , dissolved), and the dispersion was adnmnistered via a 22G
injection needle to 7 week old nmal e 15 Sgorat subcutaneously in its back.
In a given tine after admnistration, the rat was sacrificed and the

m crocapsul es remai ning at the admi nistration point were renoved, and
pepti de A contained in themwas quantified and divided by the initial

content to give A£@bpdrent afieom 2Absbown itReTaklce czadsTak! & B]E:Refpidi ng
rati o: peptide A One day after 87.7% As apparent from Table 5, the

ni crocapsulge oprExaaphe byB3cphpdua8inyYy QPO Nge ORl YeePEbHeatncan
contain a physiologically active substance, suppresses sufficiently WO

03/ 002092 Ry SHROHPERAM y 98 ctheel dbard @l eagappledsphy it G Gl d 1w

active substance, and releases the drug at approxinately a constant ‘speed
over a |ongmeriog pf1t+8%eade EXpEI ga@,tsilé&@ Rlca 1B4 ARautvel I8 idat Licd he

m crocapsul es described in Exanple were dispersed in 0.3 ml of a

di spersi on Jidi wan b dbst iddedgpaberatconparBkiflaPel? ™ bnstant speed

over a long period of time.

Experiment Example B3
About 112 mg of the microcapsules described in Example
10 B3 were dispersed in 0.3 ml of a dispersion medium
(distilled water containing 0.15 mg of
carboxymethylcellulose, 0.3 mg of Polysorbate 80 and 15 mg
of mannitol, dissolved), and the dispersion was
administered via a 22G injection needle to 7 week old male
15 SD rat subcutaneously in its back. In a given time after
administration, the rat was sacrificed and the
microcapsules remaining at the administration point were
removed, and peptide A contained in them was Quantified and
divided by the initial content to give remaining ratio
20 shown in Table 5.

[Table 5]

Remaining ratio: peptide A
One day after |87.7%

As apparent from Table 5, the microcapsule of Example
B3 produced by compounding only peptide A can contain a

physiologically active substance, suppresses sufficiently



car boxymet hyl cel l ul ose, 0.3 ng of Polysorbate 80 and 15 ng 10 of mannitol,
di ssol ved), and the dispersion was admnistered via a 22G injection needle
to 7 weekwold/onmbze SD rat subcutaneously in its back. |nPETYPVBIGSLT e
after admnistration, the rat was sacrificed and the mcrocapsul es

remai ning at the adm nistration point wep@ 15 renoved, and peptide A
contained in themwas quantified and divided by the initial content to
give remaining ratio shown in Table 6. [Table 6] Remaining ratio: peptide
A One day after 184.7% As apparent from Table 6, the m crocapsul e of
Exanpl e 2G4 jpnddimkedrédyeasapofindi physnloyf ogeptildy Actdivecontteirarece,

physi ol ogi cally active substance, suppresses sufficiently the initial

rel ease of anghyeilebkegscalley detgveatsubppansématahg rael easesahhe siragy at
approximately a constant speed over a long period of tine. WO 03/002092
PCT/ JP02/ 06525 H1l orkx gt inehtofExaimpd .e B5 About 48.7 ng of the

m crocapsul es described in Exanple B5 were dispersed in 0.3 m of a

di spersion medium 5 (distilled water containing 0.15 ng of

car boxymet hyl cel l ul ose, 0.3 ng of Polysorbate 80 and 15 ng of nannitol,

di ssol yed) ,Eghsh trhendimspensiconsaas admini stered via a 22G injection needl e
to 7 week old male

About 116 mg of the microcapsules described in Example
B4 were dispersed in 0.3 ml of a dispersion medium
(distilled water containing 0.15 mg of
carboxymethylcellulose, 0.3 mg of Polysorbate 80 and 15 mg
10 of mannitol, dissolved), and the dispersion was
administered via a 22G injection needle to 7 week old male
SD rat subcutaneously in its back. In a given time after
administration, the rat was sacrificed and the
microcapsules remaining at the administration point were
15 removed, and peptide A contained in them was quantified and
divided by the initial content to give remaining ratio

shown in Table 6.

[Table 6]

Remaining ratio: peptide A
One day after |84.7%

As apparent from Table 6, the microcapsule of Example

20 B4 produced by compounding only peptide A can contain a
physiologically active substance, suppresses sufficiently

the initial release of a physiologically active substance,

and releases the drug at approximately a constant speed

over a long period of time.



SD rat subcutaneously in its back. In a given tinme after 10 adm ni stration,
the rat was sacrificed and the mcrocapsules remaining at the
adm ni st reioieopeznt were renoved, and peptide A contai nedTVIROY/ERT Was
quantified and divided by the initial content to give remaining ratio
shown in Table 7. 15 [Table 7] Remai ning9tatio: peptide A One day after
83.1% Two weeks after 73.0% Four weeks after 65.3% Eight weeks after
49. 1% Twel ve weeks after 37.5% Sixteen weeks after 25.7% Twenty weeks
after 13.6% Twenty six weeks after 2.4% Twenty eight weeks after 1.4% As
apparent from Table 7, the m crocapsul e of Exanple B5 produced by
conpoundi ng only peptide A can contain a physiologically active substance,
and suit ablpxsmipreassatkantdie iBH tial excess rel ease of a physiologically
active WO 03/002092 PCT/JP02/ 06527 92 substance. Further, this
m crocapsul e acliremad rad .casenpf ofa phesi aliegiccaldsyulact | \vesutidteanceimt a
constant speed for a very long period of time. 5 Reference Exanple C7
Example B5 were dispersed in 0.3 ml of a dispersion medium

5 (distilled water containing 0.15 mg of
carboxymethylcellulose, 0.3 mg of Polysorbate 80 and 15 mg
of mannitol, dissolved), and the dispersion was
administered via a 22G injection needle to 7 week old male
SD rat subcutaneously in its back. In a given time after

10 administration, the rat was sacrificed and the
microcapsules remaining at the administration point were
removed, and peptide A contained in them was quantified and
divided by the initial content to give remaining ratio

shown in Table 7.

15 [Table 7]

Remaining ratio: peptide A

One day after 83.1%
Two weeks after 73.0%
Four weeks after 65.3%
Eight weeks after 49.1%
Twelve weeks after 37.5%
Sixteen weeks after 25.7%
Twenty weeks after 13.6%
Twenty six weeks after 2.4%
Twenty eight weeks after 1.4%

As apparent from Table 7, the microcapsule of Example
B5 produced by compounding only peptide A can contain a
physiologically active substance, and suitably suppressed

the initial excess release of a physiologically active



A sol ution prepared by dissolving 206.6g of a DL- |lactic acid polyner

(wei ght - average nol ecul ar weight: 21,900) into 354.8 g of dichl oronethane
was war me@oans®o209mi nt ai ned at approxi mately 30C. 381. 5g ofeca/ypor/tdson of 10
this solution was wei ghed out, and m xed with an aqueous solution obtained
by dissolving 15.8g of leuproreline acepate into 16.6g of aqueous gl aci al
acetic acid solution (0.6g of glacial acetic acid was dissolved into
31.759g of distilled water) and heating to about 55C , and then, 15

enul sified by using a mnimxer (manufactured by Tokushu Kika KK ) to

forma WOsmdtsinye.(r ahattiodr y atRis Approxbpehkky athie08dr pryleaBernf thi s
WO enul sion was cooled to 18.0 C, poured into 25 L aqueous sol ution

cont ai ni ng 0.J W YoM yhya cttd €O hohb {EEn 4, abnautaakibed 20y Ndqpon
Synthetic Chem cal Industry Co., Ltd.) and 1% nannitol which was

control | ed pratpudny erakeRuicfl&ite. and then enulsified secondarily by
using HOMOM C LI NE FLOW (manufactured by Tokushu Kika K K.) to forma
WO W enulsion (rotation rate of turbine: about 7,000 rpm 25 rotation
rate of circulation punp: about 2,000rpm. This WO 03/002092 PCT/ JP02/ 06527
93 W W emd & @h s xdAd igy water for about 3 hours, sieved through a
standard sieve having an opening of 75 m and then, m crospheres were

continuously preci Bbla»t.%nusgbf@@re@ewiayg%wgﬁ%reﬁmd 8@0S, danestic

centrifugal 5 separator) (rotation raté: about 2,000rpm flow rate: about
lactic acid polymer (weight-average molecular weight:
21,900) into 354.8 g of dichloromethane was warmed and
maintained at approximately 30°C. 381.5g of a portion of

10 this solution was weighed out, and mixed with an aqueous
solution obtained by dissolving 15.8g of leuproreline
acetate into 16.6g of aqueous glacial acetic acid solution
(0.6g of glacial acetic acid was dissolved into 31.75g of
distilled water) and heating to about 55 °C , and then,

15 emulsified by using a minimixer (manufactured by Tokushu
Kika K.K.) to form a W/O emulsion (rotation rate:
approximately 10,000 rpm). Then, this W/O emulsion was
cooled to 18.0 T, poured into 25 L aqueous solution
containing 0.1%(w/w) polyvinyl alcohol (EG-40, manufactured

20 by Nippon Synthetic Chemical Industry Co., Ltd.) and 1%
mannitol which was controlled previously to about 18.0°C,
and then emulsified secondarily by using HOMOMIC LINE FLOW
(manufactured by Tokushu Kika K.K.) to form a W/O/W

emulsion (rotation rate of turbine: about 7,000 rpm;

25 rotation rate of circulation pump: about 2,000rpm). This



600m /mn) and the precipitated m crospheres were collected. The collected
m crospheres were re-dispersed in a small anmount of distilled water,

si eved t hwoughom9st andard si eve having an opening of 90 @anJpwtiiesty was
added 18.9g of 10 mannitol, and |yophilized by using |yophilizer

(TRI OVASTER, nmanufactured by Kyouwa Sinsu K K. ) to obtain a powder

(m crosphere powder) . The |l euproreline acetate content of the m crosphere
obt ai ned was 8. 2% and the recovery was about 75% A W O enul sion can be
obt ai ned successfully by 15 adding acetic acid, and the dispersibility of

m cr ocapsulwe o abtaaiuled cramwdie drmiprdvied Wit aaddioly damsut tdlhdursy tdieevmd er

wat er phase. Experinment Exanple O 20 About 110ng of the m crocapsul e

obt ai ned i nRefiReNeest EXaaBHE sEéveahHiisRerSedop &t Ong- B 76f dinspesrsd on
medi um( distilled water containing 0.15 ng of carboxynethylcellul ose, 0.3

nmy of Pol ysordigt em8Orasehdbe 80wetk mMyHtimloudlisspryed)itanddt heidigsper si on
was 25 administered via a 22Ginjection needle to 7 week old male WO

03/ 002092 REH&IGR(LB527 séph SR It sybamleousdamddtid S hagkrifugalgi ven
time after admnistration, the rat was sacrificed and the m crocapsules

remai i ng Heddta i Nirdvatidh RAI e J,800486; anthbweRitde dbout
contained in themwas quantified and 5 divided by the initial content to

give remai oAt aPWhd Hrablf dted microspheres were collected.

The collected microspheres were re-dispersed in a small

amount of distilled water, sieved through a standard sieve

having an opening of 90 u m, which was added 18.9g of

10 mannitol, and lyophilized by using lyophilizer (TRIOMASTER,

manufactured by Kyouwa Sinkuu K.K.) to obtain a powder

(microsphere powder). The leuproreline acetate content of

the microsphere obtained was 8.2% and the recovery was

about 75%. A W/0 emulsion can be obtained successfully by

15 adding acetic acid, and the dispersibility of microcapsule

obtained can be improved by adding mannitol into the outer

water phase.

Experiment Example Cl

20 About 110mg of the microcapsule obtained in Reference
Example C7 was dispersed into 0.3ml of dispersion
medium ( distilled water containing 0.15 mg of
carboxymethylcellulose, 0.3 mg of Polysorbate 80 and 15 mg
of mannitol, dissolved), and the dispersion was

25 administered via a 22G injection needle to 7 week o0ld male



[ Table 8] Remaining ratio: peptide A One day after 96.6% Two weeks after
89.8% Four weeks after 84.1% As apparent from Table 2, the m crocapsul e of
Ref er encewbxanpioe2 C7 produced by adding only peptide A carCTiRon@s2ai n a
physi ol ogically active substance with high trap efficiency, and it has good
di spersibility and al so suppressed the paitial excess rel ease of a
physiologically active substance. Further, this mcrocapsul e rel eases the
physi ol ogi cally active substance at a constant speed for a 15 very long
period of tinme. Industrial Applicability A sustained-rel ease conposition of
t he presentsD i AxenkubButaneoQBlg N physbatkgi qal |y gétvexe tdmestaftee at

20 high content, suppresses the initial excess release, and achieves a

st abl e rel easeispaechtomat, a | ong peraod ofabi NesaWDi@3/QA2092nd  the

PCT/ JP02/ 06527 95 CLAIMS 1. A controlled rel ease conposition conprising
(1) a physiidegigadleactingintbst ancetpe sadiidheteafidm poinanownte of
about 14% (ww) to about 24% (ww) based on the 5 total conposition weight,
(2) hydr oxymaphtdol Gracigbpistle d athitDindde rgraudn Gansi @ldrtg Ofed and

3- hydr oxy- 2-napht hoi ¢ acid and 1-hydroxy-2-naphthoic acid or salt thereof,

and s divided by the initial content to give remaining ratio

shown in Table 8.

[Table 8]

Remaining ratio: peptide A
One day after 96.6%
Two weeks after 89.8%
Four weeks after 84.1%

As apparent from Table 2, the microcapsule of

Reference Example C7 produced by adding only peptide A can

10 contain a physiologically active substance with high trap
efficiency, and it has good dispersibility and also
suppressed the initial excess release of a physiologically
active substance. Further, this microcapsule releases the
physiologically active substance at a constant speed for a

15 very long period of time.

Industrial Applicability
A sustained-release <composition of the present
invention can contain a physioclogically active substance at
20 high content, suppresses the initial excess release, and

achieves a stable release speed over a long period of time.



(3) alactic acid polynmer or salt thereof having a weight- average

nol ecul ar wei ght of 15000 to 50000 in which the 10 content of polyners
havi ng noweowsloazoonei ght s of 5000 or |ess is about 5% by weiTgrn2/eas21 ess,
wherein the nolar ratio of said hydroxynaphthoic acid or salt thereof to
said physiologically active substance opssalt thereof is from 3:4 to 4:3.
15 2. The controlled rel ease conposition according to Claim 1 wherein the
| actic acid polynmer has a wei ght-average nolecular weight of 15000 to
30000. 3. The controlled rel ease conposition according to Claim 1 wherein
t he physiologically active substance ctsaavmgH RH 20 derivative. 4. The
controll ed rel ease conposition according to Caim 3 wherein the LHRH

deriVatiVeiﬂS a pepidnte afl dhe reakligea: composition comprising (1) a
5- 0x0- Pro-Hi s-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z therein, Y represents DlLeu,

DAl a, DTrp,pH3terdtdi)calDiNalact3%eor sbbsahbaBzdy) ,saand Zheepbesenhs M+ C2HS
or Ay-NH2. ] , or a WO 03/002092 PCT/JP02/ 06527 96 salt thereof. 5. The

control | ed gyl \gasec£oapostt 128 aqoenditg 4o apm  lwyhier ebBetih®n the
physi ol ogically active substance or salt thereof is a LH RH derivative of

the fofmul aot%H- 0%8mBERiEHiSnTI PRSEhd YT - Qlgu- LRYaAb Gy Raphbib £2HS a0rg an
acetate salt thereof, and the hydroxynaphthoic acid 1s
3- hydr oxy- Zapitdipi £r ¢ i th g Aol R/t & PS03 - Rt dky-2-naphthoic
acid and 1-hydroxy-2-naphthoic acid or salt thereof, and
(3) a lactic acid polymer or salt thereof having a weight-
average molecular weight of 15000 to 50000 in which the
10 content of polymers having molecular weights of 5000 or
less is about 5% by weight or less, wherein the molar ratio
of said hydroxynaphthoic acid or salt thereof to said
physiologically active substance or salt thereof is from
3:4 to 4:3.
15 2. The controlled release composition according to Claim
1 wherein the lactic acid polymer has a weight-average
molecular weight of 15000 to 30000.
3. The controlled release composition according to Claim
1 wherein the physiologically active substance is a LH-RH
20 derivative.
4. The controlled release composition according to Claim
3 wherein the LH-RH derivative is a peptide of the formula:
5-oxo-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-2
[wherein, Y represents DLeu, DAla, DTrp, DSer(tBu), D2Nal

25 or DHis(ImBzl), and Z represents NH-C,H, or Gly-NH,.], or a



6. A nedicine conprising the controlled release conposition according to
Claiml1l. 10 7. A preventive or curative drug for prostatic cancer
prost ati cwoyp@omoasi a, endonetriosis, uterine myona, uterfaTeIPh2/AMseTA,
precoci ous puberty, dysnenorrhea or breast cancer or a contraceptive
agent, conprising the controlled releasg6conposition according to Caim 3.
15 8. An agent for preventing recurrence of breast cancer after the
operation for prenmenopausal breast cancer, which conprises the
sust ai ned-rel ease conmposition according to claim3. 9. A nethod of
preventi ng sgltcwhexpqi.ostati c cancer, 20 prostatic hyperplasia
endonetriosis, uterine nyoma, uterine fibroma, precocious puberty,
dysmenorrhea or Theaséntcanced oelaaset hodpobitonhr aceptrding d¢ongilissimg
adm nistrating an effective anount of the controlled release conposition
accordi ng to Ghaireid teheangieysiobgildhl W metdtadref osupsewanti ngr r esalrtr ence
of breast cancer WD 03/002092 PCT/JP02/ 06527 97 after the operation for
pr emenopausie ieEASts GANGEIRH W ihva teionprd S eshadivmistaer i ng to a manmal an
effective dose of the sustained-rel ease conposition according to claim 3.
11. A gontrol | eds+elease -G asd- Sy COpDIsE L eu-Zr prrsi-alpg,gal |y active
substance or salt thereof, and a lactic acid polyner or salt thereof
having a }/\ﬂiﬂh&na&{@éﬁgﬁe rialiec Wradr o ghdn®f thB00Q drex50R00 thwiwhiatid he
content o

is 3-hydroxy-2-naphthoic acid or l-hydroxy-2-naphthoic acid.

6. A medicine comprising the controlled release
composition according to Claim 1.

10 7. A preventive or curative drug for prostatic cancer,
prostatic hyperplasia, endometriosis, uterine myoma,
uterine fibroma, precocious puberty, dysmenorrhea or breast
cancer or a contraceptive agent, comprising the controlled
release composition according to Claim 3.

15 8. An agent for preventing recurrence of breast cancer
after the operation for premenopausal breast cancer, which

comprises the sustained-release composition according to

claim 3.
9. A method of preventing or curing prostatic cancer,
20 prostatic hyperplasia, endometriosis, uterine myoma,

uterine fibroma, precocious puberty, dysmenorrhea or breast
cancer or a method of contraception, comprising
administrating an effective amount of the controlled
release composition according to Claim 3 to mammals.

25 10. A method for preventing recurrence of breast cancer



pol ynmers havi ng nol ecul ar wei ghts of 5000 or |less is about 5% by weight or
|l ess. 10 12. A controlled rel ease conposition conprising a physiologically
active subsx@momonr salt thereof, hydroxynaphthoic acid @CTaebt/odsker eof ,
and a lactic acid polyner or salt thereof having a wei ght-average

nmol ecul ar  wei ght of 15000 to 50000 in which the content of polymers 15
havi ng nol ecul ar wei ghts of 5000 or |ess is about 5% by weight or |ess.

13. The controlled rel ease conposition according to Claim 11, conprising
(1) a physiologically active substance or salt thereof in an anount of

about 3% (wWfnert alabotibe 240020 fof Wprbrsrdpausabebiretalk campesi,t iwbiiokei ght,
and (2) a lactic acid polyner or salt thereof having a weight-average

mol ecul ar wRingiti fs 1580001 o &5P009 kb whi shmhde eonteffesiiveobyser sthavi ng
nol ecul ar wei ghts of 5000 or less is about 5% by weight or |less. 25 14.

The contr oldiRd JigteasR CAHIeSidd Wompeedrtdiony alc@caiap nef tW0QF1@02Q92
PCT/ JP02/ 06527 98 Cains 11 to 13 wherein the lactic acid polyner has a

content of jpol yrers daavirdd 128l ecubaeavei ghtsmebs 8000n or cdmgssidsmg@bowt 1. 5%
by weight or less. 15. The controlled rel ease conposition according to any

of 540 ai Bhykl d1giT ey ehpribe |AMdtara dopol AR hasraofGonieat «of
pol ymers having nolecul ar weights of 1000 or |ess is about 0.1% by wei ght
or 1ess. jactic acid polymer or salt thereof having a weight-average
molecular weight of 15000 to 50000 in which the content of
polymers having molecular weights of 5000 or less is about
5% by weight or less.

10 12. A controlled release composition comprising a
physiologically active substance or salt thereof,
hydroxynaphthoic acid or salt thereof, and a lactic acid
polymer or salt thereof having a weight-average molecular
weight of 15000 to 50000 in which the content of polymers

15 having molecular weights of 5000 or less is about 5% by
weight or less.

13. The controlled release composition according to Claim
11, comprising (1) a physiologically active substance or
salt thereof in an amount of about 3% (w/w) to about 24%

20 (w/w) based on the total composition weight, and (2) a
lactic acid polymer or salt thereof having a weight-average
molecular weight of 15000 to 50000 in which the content of
polymers having molecular weights of 5000 or less is about
5% by weight or less.

25 14. The controlled release composition according to any of



16. The controlled rel ease conposition according to any of Cains 11 to 15
wherein the lactic acid polynmer has a 10 wei ght-average nol ecul ar wei ght
of 15000 wo 0300892 17. The controll ed rel ease conpositi onpraaaeoneeizy t o any
of Clains 11 to 15 wherein the lactic acid polynmer has a weight-average
nmol ecul ar wei ght of 17000 to 26000. 18. Jge controll ed rel ease conposition
according to Claim 15 12 wherein the hydroxynaphthoic acid is 3-hydroxy-2-
napht hoi ¢ acid or 1-hydroxy-2-naphthoic acid. 19. The controlled rel ease
conposition according to Claim 11 or 13 wherein the physiologically active

subst ance i AnPhysi od®giical hedsihveHeptivdeic20a@d Poa veeit rebkked
rel ease conposition according to Claim 12 wherein the physiologically

active subsigicat Soa i Hogheakhy agdiaulpapt kdegns. Jheso00t rod | ed
rel ease conposition according to Claim 19 wherein the physiologically

active substance d sspddt R 35, defighat igre. 1442 03/ 002092 PCT/ JPO2/ 06527 99
22. The controlled rel ease conpositi on according to Caim 20 wherein the

physi ol ogi cgd | y @fd | M Stbstancisa e Ld%n%‘ésﬂﬁlrdﬁ/aédd&dl% theygpris ol | ed
rel ease conposition according to Claim 21 or 22 wherein the LHRH

der'VQ%'Ve féf%mpeﬁﬁ'd@bCﬁlﬂih@heE@EHUL@he lactic acid polymer has a
5-oxo-Pro-H s-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z

content of polymers having molecular weights of 1000 or
less is about 0.1% by weight or less.

16. The controlled release composition according to any of
Claims 11 to 15 wherein the lactic acid polymer has a

10 weight-average molecular weight of 15000 to 40000.

17. The controlled release composition according to any of
Claims 11 to 15 wherein the lactic acid polymer has a
weight-average molecular weight of 17000 to 26000.

18. The controlled release composition according to Claim

15 12 wherein the hydroxynaphthoic acid is 3-hydroxy-2-
naphthoic acid or l-hydroxy-2-naphthoic acid.

19. The controlled release composition according to Claim
11 or 13 wherein the physiologically active substance is a
physiologically active peptide.

20 20. The controlled release composition according to Claim
12 wherein the physiologically active substance 1is a
physiologically active peptide.

21. The controlled release composition according to Claim
19 wherein the physiologically active substance is a LH-RH

25 derivative.



[wherein, Y represents DLeu, DAla, DTrp, DSer(tBu), D2Nal or DH's (InBzl)

, and Z represents NHHC2H5 or Ay-NH2. ] , or a 10 salt thereof. 24. The
cont rol | evorosloemse conposition according to Caim 21 wherreivirvliesstH RH
derivative or salt thereof is contained in an anount of 3% (ww to 24%
(ww in the controlled rel ease conposigpon. 15 25. The controlled rel ease
conposition according to Claim 22 wherein the nolar ratio of the

hydr oxynapht hoic acid or salt thereof to the LH-RH derivative or salt
thereof is from3:4 to 4:3. 26. The controlled rel ease conposition
according txp 0 atne 2éh 220 Whed et &l &hse LboRbodetiivat aveocerisgl ttd eEreiof is
contained in an anount of 14% (wWw) to 24% (ww in the controlled rel ease

conposi ti oreo Avheddien Coé r phi edol 64 asel ¢OAPESEI enbataardi Ag (=0 IHWRIDT
Clains 11 to 13 which is used for 1njection. 25 28. A nmethod of producing

t he controldead ve&liease WO 03/ 002092 PCT/ JP02/ 06527 100 conposition
according to Claim1ll, conprising renoving a solvent froma m xed solution

of a physi algi cald Yeaet FyELeSUPSI8AEE EbmbakltiBAr aetorandqa daaiLimci d
polymer or salt thereof having a weight-average nol ecul ar wei ght of 5

15000 4 0 50000 n2phiveBrERE ¢oRt @M-rof QOB Svdaysng pepkear! &t waights
of 5000 or less is about 5% by weight or |ess.
formula:
5-0x0-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z
[wherein, Y represents DLeu, DAla, DTrp, DSer(tBu), D2Nal
or DHis(ImBzl), and Z represents NH-C,H, or Gly-NH,.], or a

10 salt thereof.

24. The controlled release composition according to Claim
21 wherein the LH-RH derivative or salt thereof 1is
contained in an amount of 3% (w/w) to 24% (w/w) 1in the
controlled release composition.

15 25. The controlled release composition according to Claim
22 wherein the molar ratio of the hydroxynaphthoic acid or
salt thereof to the LH-RH derivative or salt thereof is
from 3:4 to 4:3.

26. The controlled release composition according to Claim

20 22 wherein the LH-RH derivative or salt thereof 1is
contained in an amount of 14% (w/w) to 24% (w/w) in the
controlled release composition.

27. The controlled release composition according to any of
Claims 11 to 13 which is used for injection.

25 28. A method of ©producing the controlled release



29. A nethod of producing the controlled rel ease conposition according to
Claim12, conprising renoving a 10 solvent froma m xed solution of a
physi ol ogwoaislog20azt i ve substance or salt thereof, hydroxymaghirbmess2aci d or
salt thereof, and a lactic acid polynmer or salt thereof having a

wei ght - aver age nol ecul ar wei ght of 15000100 50000 in which the content of
pol ynmers havi ng nol ecul ar wei ghts of 5000 or 15 less is about 5% by wei ght
or less. 30. The nethod of producing a controlled release conposition
according to Caim?29, conprising mxing and dispersing a physiologically
active subsioupessidridial dccbheirgf tont©l &mo0ngani comet Veivig Sekmnbiv@Ag a
cont ai ni ng 20 hydroxynaphthoic acid or salt thereof, and a lactic acid

pol yner or ssalterdthefesh bawikeda sihghitoraver age pgisaellogi calliygctofvel 5000
to 50000 in which the content of polyners having nolecular weights of 5000

or less is Alptam® byr WRilght tRErdEss, anlderna NeE®YicNthSid dpolgaBirC or
solvent. 25 31. The nethod of producing a controlled release WO 03/002092

PCT/ JP02/ 0632% 4Qdr&e8FPOSIing ACGRhHdhRY akve rElual MaleEd €i Ret BBt of
physi ol ogi cally active substance or salt thereof is an aqueous sol ution

cont aidi ng & gyystel o e@ | Ynaclhven suRStaBseeRt T tpbhonest. uwdig The
production nmethod according to Claim30 wherein the salt of a
physi ol ogi ¢alilarAGy e gHsd aees 0G0 dosabbssWikhagoliteesbase Wil Gr
less.
29. A method of producing the controlled release
composition according to Claim 12, comprising removing a
10 solvent from a mixed solution of a physiologically active
substance or salt thereéf, hydroxynaphthoic acid or salt
thereof, and a lactic acid polymer or salt thereof having a
weight-average molecular weight of 15000 to 50000 in which
the content of polymers having molecular weights of 5000 or
15 less is about 5% by weight or less.
30. The | method of producing a controlled release
composition according to Claim 29, comprising mixing and
dispersing a physiologically active substance or salt
thereof into an organic solvent solution containing
20 hydroxynaphthoic acid or salt thereof, and a lactic acid
polymer or salt thereof having a weight-average molecular
weight of 15000 to 50000 in which the content of polymers
having molecular weights of 5000 or less 1is about 5% by
weight or less, then, removing said organic solvent.

25 31. The method of ©producing a controlled release



33. A nedicine conprising the controlled rel ease conposition according to
any of Clains 11 to 13. 10 34. A preventive or curative drug for prostatic
cancer, woastatmwz hyperpl asia, endonetriosis, uterine mnmy@®a/JPoeeEsei ne

fi broma, precocious puberty, dysnenorrhea or breast cancer or a
contraceptive agent, conprising the contiolled release conposition
according to Claim21 or 22. 15 35. An agent for preventing recurrence of
breast cancer after the operation for prenenopausal breast cancer,
conprising the controlled rel ease conposition according to Caim2l1 or 22.
36. A net hatbngfoduirteivant i ngcovrdéingng poost atiaincancgd, 2heprdst at itthe
hyper pl asi a, endonetriosis, uterine nyona, uterine fibronma, precocious

puberty, dysigEniosidigiacrlpr eaastivecanobstanca net hathlaf coetreacepisomn
conprising admnistrating an effective anount of the controlled release

conposi ti oradudousmmMmBabiuacens dicagtlad iy m 21 @hy22010335 cha 1ganmad si.vaO
03/ 002092 PCT/JP02/ 06527 102 37. A nethod of preventing recurrence of

breast cancalbstdi®s dhesgperaidabf or prenmenopausal breast cancer
conprising adm nistrating an effective anmount of the <controlled rel ease
conposy ti oA or TREMBLsdaee0bli AgEtHdd Sa&tarfidd @o 221aim BBMEHSEein
the salt of a physiologically active substance is a salt
with a free base or acid.
33. A medicine comprising the controlled release
composition according to any of Claims 11 to 13.

10 34. A preventive or curative drug for prostatic cancer,
prostatic hyperplasia, endometriosis, uterine myoma,
uterine fibroma, precocious puberty, dysmenorrhea or breast
cancer or a contraceptive agent, comprising the controlled
release composition according to Claim 21 or 22.

15 35. An agent for preventing recurrence of breast cancer
after the operation for premenopausal breast cancer,
comprising the controlled release composition according to
Claim 21 or 22.

36. A method of preventing or curing prostatic cancer,

20 prostatic hyperplasia, endometriosis, uterine myoma,
uterine fibroma, precocious puberty, dysmenorrhea or breast
cancer or a method of contraception, comprising
administrating an effective amount of the controlled
release composition for mammals according to Claim 21 or 22,

25 to mammals.



WO 03/002092 PCT/JP02/06527

102

37. A method of preventing recurrence of breast cancer
after the operation for premenopausal breast cancer,
comprising administrating an effective amount of the
controlled release composition for mammals according to

Claim 21 or 22, to mammals.



