1 DESCRI PTI ON CONTROLLED RELEASE COMPGCSI TI ON AND METHOD OF PRODUCI NG THE
SAME 5 Technical Field The present invention relates to a controlled rel ease
conposition of a physiologically active substance, a nmethod of producing
the same, and a use as a nedicine and the |like. 10 Background Art

Bi odegr adabl e pol yners having controlled el easing property are useful, for
exanpl e, as base materials of mcrocapsules and the |ike for containing a
physi ol ogically 15 active substance. It is known that, as such bi odegradabl e
pol ymers, polyners containing polylactic acid, a copolynmer of lactic acid
and glycolic acid, and the |ike arepgsefridpriciP-A No.-11-269094 and the
like). As these biodegradabl e polyners, those produced by a 20 conventi onal
synt hesi s net hod have been used thensel ves, however, it has been found that
t hose produced thensel ves have poor availability as a controlled rel ease

base matertalTRONEED! REY.Ehd¥E dBEPRIN RiDERETEADOOLY | PHSMUPENG THE
Therefore, it has been studied to hydrolyze an 25 bi odegradabl e pol yner as

descri bed abgug having higher 2 nol ecul ar weight to control the
wei ght - aver age nol ecul ar

5
Technical Field
The present invention relates to a controlled release
composition of a physiclogically 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 iike 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 glycoelic 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 these 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 hydreclyze an

25 biodegradable polymer as described above having higher



wei ght thereof to suitable |evel, before use as a base material for a
controll ed rel ease preparati on. However, polyners obtained by hydrolysis and
water- 5 washing 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 weight and end
carboxyl group content. Therefore, an inprovenent is desired in current 10
conditions. JP-A No. 7-97334 discloses a controlled rel ease preparation
conposed of a physiologically active peptide or salt thereof and an
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polymer, the 3 peptide releasing property thereof is the sane as for_a
pannaté al ofi@shing tend to cauSe an initial burst of physiologically

active substance, rendering them unsuitable as a controlled

release base material, even 1f they have an appropriate

weight-average molecular weight and end carboxyl group

centent. Therefore, an improvement is desired in current
190 conditions.

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

15 same.

GB2209937, GB2234169, GB2234896, GB225790¢9 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.
WO85/15767 discloses an embonate (pamoate) of

cetrorelix (LH-RH-antagcnist) and a method of producing the
same, and simultaneously describes that even 1f this

25 pamcate is enclosed 1n an biodegradable pclymer, the



bj ects of the Invention 5 An object of the present invention is to provide
a novel conposition containing a physiologically active substance in high
content and capable of achieving a stable releasing speed for a |ong period
of time by suppressing the initial excess rel ease of pharnaceutically
active 10 substance, and a nethod of proglucing the sane. Sunmary of the

I nvention The present inventors have intensively investigated in view of

t he above-nentioned conditions, and ultimately 15 succeeded in producing a
| actic acid polynmer or salt thereof not readily causing the initial excess

rel ease, by,epefdyei N the GRS %ﬁe&tga'%f&eca@ pohy MRl dowehr 5

nol ecul ar melght partlcula ving a wei ght- average nol ecul ar

wei ght of oQfe! £$8/EN an 20 bi odegradabl e pol yner, and found that a
controlled ease preparatlon containing this lactic acid polynmer or salt
t her eof can incorporate a physiologically active substance in unexpectedly
hi gh cont ent and that a stable releasing speed for a long period of tine
can be actheb pg %5 ﬁupfress§ng the initial excess release. 4 Further,

t he present hVent of Eave FouHa*tRat if a physi ol ogi cal | y active subst ance
is inc rporated An h| con

%&‘maco 05|t‘}or]c[%?alllo ng a a

physi of ogi cal | y %ctl tub% anc® aRtcRyHr oxyhaght H Sci t8 83&let inb5

form ng the C gPOSE%hggS?@qO%ur%Q%%i%%fhéﬁ themnySJ.ologlcally 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

10 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
15 succeeded 1in 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 weight-
average molecular weight  of 5000 or less in an
20 biodegradable polymer, and found that a controlled release
preparation containing this lactic acid pelymer or salt
thereof can incorporate a physiologically active substance
in unexpectedly high content and that a stable releasing
speed for & long pericd of time can be achieved by

25 suppressing the initial excess release.



enclosed in a lactic acid polyner or salt thereof, then, the
physi ol ogically active substance is released at a different speed fromthe
rel easi ng speed of a physiologically active substance froma conposition
formed 10 of a physiologically active substance and hydroxynaphthoic acid
prepared in the absence of a lactic acid polyner or salt thereof, and the
rel easi ng speed can be controlled by the property of the biodegradable

pol ymer and the addition anount of hydroxynaphthoic acid, and even at high
content, 15 the initial excess rel ease can be suppressed effectively and

sustai ned rel ease b0hed, Vot | 9PGsPRET A Qinild "B £aPPEARD BNEH: 1F&;
present inventors have further studi ed based on this know edge, and
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i nvention provi _ rel ease conpositi
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ol ecul ar wei gt s gf 5000 0r |55, I3, apoyt, 3% by, el ght g less. yherein
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 physioclogically active substance and hydroxynaphthoic
acid prepared in the absence of a lactic acid polymer or
salt therecf, and the releasing speea 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) &
physiologically active substance or salt therecf in an

amount of about 14% (w/w) to about 24% (w/w) based on the

25 total composition welight, (2) hydrexynaphtheoic acid



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

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 conposition according to (1) whegein the physiologically active
substance is a LHRH 15 derivative, (4) . The controlled rel ease
conposition according to (3) wherein the LHRH derivative is a peptide of
the fornula: 5-oxo0-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z 20 [wherein, Y

represents E@?Hct@é‘@roQT%He B§%ﬁbt%5hsﬂg%%ﬁb oF IH ﬁéﬁ@ti)napﬁﬂgogc

represents NH C2HS or dy-N sal t thereof The controll ed

rel ease CO”QB%Ht'é}{HZaECﬁngB t9 }lgﬁhtg@q e'&meoehy?éf%o%f‘e@é&f 2ckhye

substance or salt reo |s a erlvatlve 0 or nul
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less is about 5% by weight or less, wherein the molar ratio
of the hydroxynaphthoic acid or salt thereocf 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 physiologicélly active substance is a LH-RH
15 derivative,
(4). The controlled release composition according to
(3) wherein the LH-RH derivative 1is a peptide of the
formula:
S-oxo-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-2Z
20 [wherein, Y represents DLeu, DAla, DTrp, DSer(tBu), D2ZNal
or DHis(ImBzl), and Z represents NH-C,H, or Gly-NH,.], or a
salt thereof,
(5). The contrelled release composition according to

(1) wherein the physioclogically active substance or salt

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



uterine fibroma, precocious puberty, dysnenorrhea or breast cancer or a
contraceptive agent, conprising the controlled 10 rel ease conposition
according to (3), (8). An agent for preventing recurrence of breast cancer
after the operation for prenenopausal breast cancer, which conprises the
sust ai ned-rel ease conposition according o (3). 15 (9). A nethod of
preventing or curing prostatic cancer, prostatic hyperplasia,
endonetriosis, uterine nyoma, uterine fibroma, precocious puberty,
dysnenorrhea or breast cancer or a nethod of contraception, conprising

admi ni strating ag_ s&%e@%\tﬁl@%ts%f e SR ld hr Q0p £ oLigaSE 0MMOSI i on

according to (3) to manmal s or preventing recurt énce of
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nnlecukar Melﬂ f 5000 or_ |l.ess 3]out 5 5% by weight or less, (12). A
controPl ed reFBgss &89p8§FPF8ﬁn@bﬁﬁTl Mg a physiol ogical ly active

substance or salt Shereof droxgnaghth0|c acid or salt _thereof, and a
| actic acid (7 ntiv curative drug for prostatic

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

10 release composition according to (3),

(8). An agent for preventing recurrence of breast
cancer after the operation for premencpausal 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 contreclled

20 release composition accerding 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



pol ymer or salt thereof having a weight-average nol ecular 10 wei ght of 15000
to 50000 in which the content of polynmers having nol ecul ar wei ghts of 5000
or less is about 5% by weight or less, (13) . The controlled rel ease
conposition according to (11), conprising (1) a physiologically active
substance or 15 salt thereof in an anoury of about 3% (ww) to about 24%
(ww) based on the total conposition weight, and (2) a lactic acid pol yner
or salt thereof having a weight-average nolecular weight of 15000 to 50000
in which the content of polyners having nol ecul ar weights of 5000 or |ess

according (o any oPEC LI R IET WiEEE e TactTe aoit poyer hee B
content of PoLYIErsohavipo MBkesy! an el e of J0A0. 01 | s phout 1. 5%

by wei ght or Teéss, e control l'ed release ¢ 0S| n according to

8 any of (11 0 (13) wherein tic Ld.polyner. has,a content o

pol yners hd@%%%cﬁé gcﬂ?épﬁﬁepgtpgxgﬁffﬁﬁo§@¢goIégsgﬁécgbgue(fQFM %%v%éght
or less, (16 The controlled.rel ease conpositipn ordi to. 5 any_ of
(1) 5t (1590 Er P RAR P AR 01 SAene Ha 200 fePgnd Sararky et b ul ar
wei ght_of 15000 to 40000, (&7). The controll ed rel ease conposition according
to any of 1115Y1¥et9®} Rhel&Ff the lactic acid pol ynmer has a

wei ght - aver age nol ecul ar mei%ht gf 17000 to 26000, , .
{l12). A controlled release composition comprising a

physiclogically 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 compesition 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



10 (18). The controlled rel ease conposition according to (12) wherein the
hydr oxynapht hoi ¢ acid is 3-hydroxy-2- naphthoic acid or

1- hydr oxy- 2- napht hoi ¢ acid, (19). The controlled rel ease conposition
according to (11) or (13) wherein the physiologically active substance 15
is a physiologically active peptide, (20)8 The controlled rel ease
conposition according to (12) wherein the physiologically active substance
is a physiologically active peptide, (21) . The controlled rel ease

conposi tion according to 20 (19) wherein the physiologically active

substance igng It RHM)detbvalByewnezdlin the Tootiel heddr @JRasee€onPoHshtion
according to (20) wherein the physiologically active substance is a LH RH

derivative, -dpt£33) - ofTh% @l | g8vi Bl eart LAMPSI ke ra&Cos gi N e 8- (21)
or (22) wherein the LH erivative iS a peptide of the fornula:

5- oxo- Pr o- FﬁésgrHSSQBOEXVOYiLe%yA%%Dﬁm% %r [whesein, Y represents Dleu,
DAl a, DTrp, DSer(tBu), D2Na | mBzl) and Z represents NH C2H5

or Ay-N2. ], Qhgd Sald éﬁ@a{ﬁ@é%&le;@é cop! iladd el &assy cogpes t on

according to (21) mhereln t derivative or s
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rel ease conpo
weight~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 contreclled release composition according to
(12} wherein the physiclogically active substance 1is a
physioclogically active peptide,

{(21). The controlled release composition according to

20 (19) wherein the physiclogically active substance is a LH-
RH derivative,

(22). The controlled release composition according tc
(20) wherein the physiclogically active substance is a LH-
RH derivative,

25 (23). The controlled release composition according to



(25). The controlled rel ease conposition according to (22) wherein the
nol ar ratio of the hydroxynaphthoic acid or salt thereof to the LH RH
derivative or salt thereof is from3:4 to 4:3, 15 (26). The controlled
rel ease conposition according to (22) wherein the LH-RH derivative or salt
thereof is contained in an anount of 14% (ww to 24% (ww) in the
controll ed rel ease conposition, (27). The controlled rel ease conposition
according to 20 any of (11) to (13) which is used for injection, (28). A
nmet hod of producing the controlled release conposition according to (11),
conprising [2PViRY @2)Sohwenéihr eRea 1H-red & ikdonvef 18 Rhysdl 00l cafl y
active substance or salt thereof, and a lactic acid polynmer or 25 salt

t hereof havikg aowei;ght-average nol ecul ar wei ght of 10 15000 to 50000 in
which the content of polyners having nolecular weights of 5000 or less is

about 5% by wei gbL~Qk_pkBSH4 L%%b_seé q%&mqiﬁthK Alusing, the controll ed

rel ease 5 conposition according to conprising renoving a solvent from
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hydr oxynapht hoi ¢ acl d o ereo acl r or salt
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10 t he cont ént $ havi ecular " wei Iess s

about 5%bySa tg@ﬁegéokess

(24). The controlled release composition according to
{21) wherein the LH-RH derivative or salt thereof is
contained in an amount of 3% (w/w) to 24% (w/w) 1in the
10 controlled release composition,
{25). The controlled release composition according to
(22) wherein the molar ratio of the hydroxynaphtheoic 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 thereocf is
contained in an amcunt of 14% (w/w) to 24% (w/w) in 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 contreclled release

composition according to {11), comprising removing a
solvent from a mixed sclution of a physiclogically active
substance or salt therecf, and a lactic acid polymer or

25 salt thereof having a weight-average molecular weight of



(30). The nethod of producing a controlled rel ease conposition according to
(29), conprising mxing and dispersing a physiologically active substance
or salt 15 thereof into an organic solvent solution containing

hydr oxynapht hoi c acid or salt thereof, and a lactic acid polynmer or salt

t hereof having a wei ght-average nol ecul ar;gwei ght of 15000 to 50000 in which
the content of polynmers having nol ecul ar weights of 5000 or | ess is about
5% by 20 weight or |less, then, renoving said organic solvent, (31) The

met hod of producing a controlled rel ease conposition according to (30)

wherein thejghysi ol 99ise@loly if}Ctv}}Yf‘rTrFUlE?Je@”E@nQén%‘?"c;f then ek rss Rk pgyeous

solution containing a physiologically active substance or“salt 25 thereof,

11 (32). Th [ - [ 3 g t f
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A nedi ci ne §%g?rising the controlled release 5 conposition according to any

of (11) to ; (34). A preventive or curative drug for prostatic cancer,
prostatic hyperplasia, gendonetrjosis, uterine ma, uterine fibrom
pr ecoci ous puberégg)dys Hgﬁﬁﬁéa 8F 6?%%%{01%%g%éﬁfof°5 582?F§ceﬁ??%%$%gent,

i Si th atrolled 10 r.el iti di t 21 22
(35) A% BQeRt PoR bi-BlentioRy FHd oo of bt cabtrEEaReRs ariaroTHis el

operation for_pre opausal reast cancer, . . .
P soleen %ﬂ%m a m?xe so uéion of a physioclogically 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 teo (29), comprising mixing and
dispersing a physiologically active substance or salt

15 thereof intc an organic solvent solution containing
hydrexynaphthoic 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 c¢f polymers
having molecular weights of 5000 or less 1is about 5% by

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

(31). The method of producing a controlled release
compesition according to (30) wherein the physioclogically
active substance or salt thereof is an agueous scluticn
containing a physiologically active substance or salt

25 thereof,



conprising the controlled rel ease conposition according to (21) or (22), 15
(36). A nethod of preventing or curing prostatic cancer, prostatic
hyper pl asi a, endonetriosis, uterine nyoma, uterine fibronma, precocious
puberty, dysnenorrhea or breast cancer or a nethod of contraception,
conprising admnistrating an effective agpunt of the controlled 20 rel ease
conposition according to (21) or (22), to mammals, and (37). A nethod of
preventing recurrence of breast cancer after the operation for

pr enenopausal breast cancer, conprising admnistrating an effective anount

of ‘the 25 contr ol gh%aﬁo%&as@gféﬂiﬂgtﬁsa SRS A0 0L99) L gpdiothal m

21 or 22, to manmma present 1 nvention ovi des

control | ed {;ﬁgeassae tcogPog'sgéygpSJggg 09, L0 2 A2, gt el i Lbe ;amount o of

hydr oxynaph acid or reo onpounde to a
nmol , preferabg% Qut 1,tq about based on 1 nol of a phy5|olog|cally
actlve peptlﬁ of aFt pﬁgreoF The nmet hod of producing the controlled

rel ease conposi n ac ordl g to (29) co r|S|n roducin 0O .10 type
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salt thereof is an_inner aquequs hase sol uti ontaining a lactic
acid p Iyne?OBPOEéFfontﬁEFg5gl£ﬁd ﬁ&&Vﬁ&iﬂgpﬁthlE agfﬁ salt thereof is

an ol (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, precocicus puberty, dysmencrrhea 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 compeosition for mammals according to



phase, then, renoving a solvent, 15 (40) The nethod of producing the
controlled rel ease conposition according to (29) conprising producing a WO
type enmul sion in which [iquid containing hydroxynaphthoic acid or salt
thereof is an inner aqueous phase and a solution containing a
physi ol ogi cal |y active substance or 20 sal4 thereof and a lactic acid
polymer or salt thereof is an oil phase, then, renoving a solvent, and (41)
The net hod of producing the controlled rel ease conposition according to
(39) or (40) wherein the nethod of renoving a solvent is an in-water drying

met hod, 25 @F?iﬁhﬁll5562213t59h§hh%q Description of the Invention The
physi ol ogi cal Ty active substance useg in the present invention is not

particularly resktricted pEREigEQQe L S o T q%gglly useful, and may

be a non-peptide conpouhd or peptide conpound. e non-peptide

act on, and the [TRs arE retbioL S RE st e el BN B it &
et ve papt 16l REREAG T bl Gearaiite: Ght EIGF ABGHPN 00 o botl footbrs
R T T R

there are 15 nentioned, for exanple, |luteinizing haornone re]easi
about to about 2 m£¥)base on 1 mo og a S%ysiologigglly

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 agqueous phase
and a solution containing a lactic acid polymer or salt
thereof and hydroxynaphthoic acid cor salt thereof is an oil
phase, then, removing a solvent,

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

20 salt thereof and a lactic acid polymer or salt therecf 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.



hor rone (LH-RH), insulin, somatostatin, growh hornone, growth hornone

rel easi ng hornone (GHRH), prolactin, erythropoietin, adenocorticotropic

hor mrone, nel anocyte stinulating hornmone, thyroid hornone rel easi ng hornone,

20 thyroid stinulati ng hornone, |uteinizing hornone, follicle stinulating

hornone, vasopressin, oxytocin, calcitonifiz gastrin, secretin,

pancreozym n, chol ecystokinin, angiotensin, human placental | actogen, human

chorionic gonadotropin, enkephalin, endorphin, Kyotorphin, tuftsin, 25

t hynopci etin, thynosin thynmozynrin, thymus hunoral factor, 14 bl ood thynus

factor, tunor necrosis factor, colony inducer, notilin, dynorphin,

bonmbesi n, neurotensin, cerulein, bradykinin, atrial natriuretic factor,

nerve gromﬂB Eac Q el I, %LOME% f% %grhég%wq%ﬁunritional factor, peptides
nt a

r,
and 5 the |1 eaﬁa$9n86§ﬁr%ﬁ oSer ie goni'stic action, and derivatives

t hereof, further fraggents t her eqf, or erivatives of fragnents, and the
like. The physi ofB§i cEI'V§ 180 E 3ddtst Afce s e TS prEseht +Rvehtton
may be itself or a pharmaceuti call 10 acceptahl e salt.,Aﬁﬁguch a‘éalt,

when the abBYESRBht ilSFf@&tlﬁﬁys%%l%éFcBPWl& Ave Ys dist ance §asP RO BAS 9 gr oup
such ag an_am no group, there are listed salts with inorganic acids, (also
cal | ed®i nor §aniiS f PRBTREFEILAFEL Lax anpE BY L carddtbhi BaYs Rei @, BPeabPBbhi€caci d,

hydrochloric acid, sulfuric acid, nitric acid, boric acid and the |ike) and
organi ¢ aci @gmpound or a peptide compound. As the non-peptide

compound, agcnists, antagonists, compounds having an enzyme
inhibition action, and the like are listed. As the peptide
compound, for example, physiclogically active peptides are
10 preferable, and physiclogically active peptides having
molecular 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 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, pancreozymirn, cholecystokinin,
angiotensin, human placental lactogen, human chorionic
gonadotropin, enkephalin, endorphin, Kyotorphin, tuftsin,

25 thymopecietin, thymosin thymozymrin, thymus humoral factor,



(also called organic free acid) (for exanple, succinic acid, acetic acid,
propionic acid, trifluoroacetic acid and the |ike) and the Iike. 20 Wen

t he 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 exanple,alkali netals such as sodium
potassium and the |like, alkaline earth nmetals such 25 as cal cium nagnesi um
and the |ike) and organic bases (also 15 called organic free base) (for
exanpl e, organic amnes such as triethylanmne and the |ike, basic anm no

acids such fi‘gooér\% Phie ?QQt{sQe LLES) %%%ro*}ﬂs c#%ﬁtoﬁ‘escoct‘?’c?ﬁr% Lohgally

active peptide may ' conplex "conp €, co per
conpl ex, zinc cp Iex nd t like) preferabl exanpl es

physi ol ogi CIB‘I)H‘/ rTgttl v(gwb%ﬁ) e h%?rﬁg%?erﬂ i st T PR HRt i vart v%]selol? salts
t hereof effectiv e-de ndent dis particul arl ex_hor none
- dependent %5%@%?%“%?0r éﬁﬁl@g% 6u§F5§fe&%c§§HbePERK§HQ§ﬁV%%n€ TEO%r east
cancer, p|tU|iﬂ ED and the like), sex ng dependent eases such
as prostat?% yéEP sﬁéCQQﬁknﬂﬁ§Y%sP§trﬁFe?Pﬁ GYRE: B

pubertg dysnenorrhea amenorrhea, prenenstrual syndrone, nultllocular
ovary 3yndrbfe ahkd h&avilns afd 15“98ﬁ??é8§pt?BﬁaGBPlsﬁF\@n 7ebbORd e19%ct
after drug wi thdrawal is utilized, |nfert|I|tyéJé recurrence of breast
cancer aft eRerhEabpERat | obheBEOEr enehibbbliSat brEBagMeRREer . thereof  or

derivatives of fragments, and the like.

The physiclogically active substance used 1in 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
{alsc called inorganid free acid) (for example, carbonic

15 acid, bicarbonic acid, hydrochloric acid, sulfuric acid,
nitric acid, boric acid and the like) and organic acids
(also called organic free acid) (for example, succinic acid,
acetic acid, propionic acid, triflucrocacetic 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 Dbases {aiso 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 {alsc



Also listed are LH- RH derivatives and salts thereof effective on benign or
mal i gnant tunors which are LHRH 20 sensitive though sex

hor none- i ndependent. Specific exanples of the LH-RH derivative and salt

t hereof include peptides described in Treatnent with GhRH anal ogs:
Controversies and perspectives [published;py The Parthenon Publishing G oup
Ltd., 19961, Japanese Patent 25 Application National Publication (Laid-Open)
No. 3-503165, 16 and JP-A Nos. 3-101695, 7-97334 and 8-259460, and the I|ike.
As the LH RH derivative, a LH RH agonist and LH-RH antagonist are |listed,

and a5 the Lt R0t aaeni st LOha AT G 0 AR Y A6h1 Ne-PepLh des

of the genera
X—DQNaI-D4ClPh%&QBQ I-Set-A—B—L&uég-PQPrDAIa H2 . [wherein represents
e

X
N( 4H2- f ur oylafGl y of - r%rb Nt s Jak?’es ﬁécseafnélcqoedaF%gﬁl NIVE yr?sTyr,
Aph(Atz) and NMeAph(Atz), B represents residue selected from10
DL yS(N vy, BEPLUTRR) SR M1 NLCReT DEPE, At THEE Y, TRAg (B S)0 eabhY ar )
and DhG, and C represents Lys (Nisp) , Ar r hArg(Et2), respectively.] or
salts thereBfFtaNg thePHiRe é%/%y usfé?:ngAs?‘ tﬁ@%ﬁﬂl- Rﬂoggiﬁ?ﬂstsﬁwspﬁeﬁa#@
physi ologically _15 active peptides of the general fornula [IIL
5- 0X0- Pr 0- HEE2MPHEeBe FOPPRE- YOG £Ar g ZPNG- ZqMEH& eiand hepkeseht s a resi due

sel ected from DLeu, DAla, DIrp, DSer(tBu), D2Nal and DH s(InBzl), and Z
represents As the preferable examples of the physiologically

active peptide, 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 puberfy, dysmenorrhea, amenorrhea, premenstrual
syndrome, multilocular ovary syndrome and the 1like and
13> contraception {or, when rebound effect after drug
withdrawal is utilized, infertility), recurrence of breast
cancer after the coperation 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
therecof 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,



NH-C, H5 or Ay-NH2, respectively.] 20 or salts thereof and the |like are
used. Particularly, a peptide in which Y represents DLeu and Z represents
NH-C H5 (nanely, peptide A represented by 5--o0xo-Pro-Hi s-Trp- Ser-
Tyr-DLeu- Leu- Ar g- Pro- NH- C2H5; Leuproline) or salts thereof (for exanple,
acetate) are suitable. 25 These peptide cap be produced by nethods described
in 17 5 the above-nentioned literatures or publications, or nethods

pursuant to them Abbreviations used in this specification have the

foll ow ng neanlngs Abbrevi ati on Nane N (4H2- furoyl) C]y :

A B RT3 W e Shei o ek B - R o pwﬁ“% REFCY

residue D3Pal 1 3- WP ridyl)al ani ne reS| e NNET nmet hyl, tyr osi ne
resi due Aph(Atz S. tehe( ¥{ é{el?'l {llve, EH ~RH glnlst and ﬂl é’

antagonist are listed, and as the LH-RH antagonist, for
example, physiolcogically active peptides of the general
5 formula [I]
X-D2ZNal-D4ClPhe-D3Pal-Ser-A-B-Leu-C-Pro-DAlaNH,
[wherein, X represents N (4H,-furoyl)Gly or NAcC, 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 éxample, physioclogically

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

25 These peptide can he produced by methods described in



N[5 -(3 -amino-1'"H1,2",4" -triazolyl)]phenylal anine 20 residue
NVeAph(Atz) Nnethyl-[5 -(3 -amno-1"HI1"',2",4"- triazolyl)]phenyl al ani ne
residue DLys(Nic) : 25 D-(e-Nnicotinoyl)lysine residue 18 Dcit .
D-citrulline residue DLys(AzaglyNic) : D (azaglycylnicotinoyl)lysine
residue 5 DLys(AzaglyFur) : D-(azaglycyl{4ranyl)lysine residue DhArg (Et2)
: D-(N, N -diethyl)honoargi ni ne resi due DAph(Atz) : 10
DN[51-(3 -amno-1"H 1,2 ,4" - triazolyl)]phenylal anine residue DhG .
D-honocitrulline residue Lys(Nsp) 15 (e-Nisopropyl)lysine residue hArg
(B2) : (N Nhedbghlul hammardining Lesidie Wen, ainer, g, aghdseheas

y ‘a ase n a

represented breviations, they are reviatrons according to
pursuant to them.
Abbreviations used in this specification have the
following meanings.
5 Abbreviation Name
N (4H,-furoyl)Gly :

N-tetrahydrofuroylglycine residue

NAcC
N-acetyl group
10 D2Nal
D-3-(Z2-naphthyl)alanine residue
D4C1lPhe
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'-aminc-1'H-1",2",4"-
triazelyl) Jphenylalanine residue
DLys (Nic)

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



20 | UPAC-1 UB Comm ssion of Biochem cal Nonencl ature (European Journal of

Bi ochem stry) , vol. 138, pp. 9 to 37 (1984) and conventional abbreviations
in the art, and when am no acids have optical isonmers, they are in the form
of L-amino acid unless otherw se stated. 25 The hydroxynapht hoic acid used
in the present 19 invention is prepared by bondi ng one hydroxyl group and
one carboxyl group to different carbons in naphthal ene. Therefore, 14
isoners in total are present in which the position of a hydroxyl group
varies for carboxyl groups 5 situated at 1-position and 2-position of a
napht hal ene,rjng. Any isoner anong them may be used, and a mxture of them
at any ratio may al so be used. As described later, those having |arger
acid dissociatioanoP€t3$%§ ar e 85§f8rable, or those having small pKa's
(pKa = - |1 0gl0Ka, K Ep s8ht "0 4eMd di ssoci ati on constant) are
preferable._ Tho hayi slight water-solubility are preferable. Further,

t hose squbP%y?ﬁﬁé?%%H@?g)(for exanpl e, ethanol, nethanol and the like) are
preferable. The term "so ublf in alcohgk " means that solubility in nmethanol
15 is 10 g/L or nor&222@LYREIPKEChINPHe  ABSTEENERSAEGNED hydr oxynapht hoi ¢
acid isoner,_ the val ue of 3-hydroxy-2-naphthoic acid (pKa 2.708, Chem cal
Handbodk, Basye (R2Fa9¥KBUBhefi cal Society of Japan, published on Septenber

25, 1969) is only known, 20 however, useful know edge is obtained by
conmpari ng pKas ofD-(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) Jphenylalanine residue

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

abbreviations, they are based on abbreviations according to

20 IUPAC-IUB Commission of Biochemical Nomenclature (Eurcpean
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-aminc acid
unless otherwise stated.

25 The hydroxynaphthoic acid used 1in the ©present



three kinds of isomers of hydroxybenzoic acid. Nanely, pKas of

m hydr oxybenzoi ¢ acid and p-hydroxybenzoic acid are 4 or nore, while, pKa
of o-hydroxybenzoic acid (salicylic acid) is extrenely small (= 2.754)
Therefore, anong the 25 above-nentioned 14 isoners, 3-hydroxy-2-naphthoic
acid, | 20 hydroxy-2-naphthoic acid and 278ydroxy-|-naphthoic acid in which
a carboxyl group and a hydroxyl group are bonded to adjacent carbon atons
in a naphthal ene ring are preferable. Further, 3-hydroxy-2-naphthoic acid
in which a hydroxyl 5 group is bonded to carbon at 3-position in naphthal ene

Pydr oxynaphthare e d ag 9‘3%2"32%5‘81%9%09%@ S LR Car P A Pen
b e, .10 al t dj

and the 11 KBI2BPEN nS B b het e eoae e crEPHAY madhes tra R

i ke) and o&ggge%ogasesl4fégp xanplﬁnagyga |c anlnes %ﬁ¥1 F|i§?{|%§h¥hgnine

and the lik §5°¢ amno grgl e F: and
i ke, or salts gnd co Iex 15 saltg W th tran3|t|on
n

zinc. iron POBSHRER &t End THREFYRnd P | FREICH ¢ %’fs?@&bmet%%?
reparing a_h dr naph hoate which is a hysi ol ogically actiye substance
P Brerint £ FOlUBEEEnEL( 1) PR Bot A IR orGard & S YRR S LFOE BRPBr 20
hydr oxynapht hoi ¢ acid i s passed throu%P a meak ba ic ion exchgnge colunn to
be adsor bed® ngn&S§Qﬁﬁr§W€§ 9 fhgqp may be used, and a mixture o

any ratic may also be used. As described later, those
having larger acid dissociation constants are preferable,
or those having small pKa's (pKa = —log,;Ka, Ka represent

10 acid dissociation 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 value of 3-hydroxy-Z2-naphthoic acid (pKa =
2.708, Chemical Handbook, Basic II, The Chemical Society of
Japan, published on September 25, 1969) is only known,

20 however, useful knowledge is cbtained by comparing pKas of
three kinds of isomers of hydroxybenzoic acid. Namely,
pKas of m-hydroxybenzoic acid and p-hydroxybenzeoic 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-Z2-naphthoic acid, 1i-



excess hydroxynaphthoic acid is renoved by passing through a

wat er - cont ai ni ng organi ¢ sol vent, then, ion exchange is conducted through a
wat er - cont ai ni ng organi ¢ sol vent 25 solution of a physiologically active
substance or salt 21 thereof, and a solvent may advantageously be renoved
from the resulted effluent. As the organyg solvent in this

wat er - cont ai ni ng organi ¢ sol vent, al cohols (for exanple, nethanol, ethanol,
and the like), acetonitrile, 5 tetrahydrofuran, dinethylformam de and the

| i ke are used. As the nethod of renopving the solvent for depositing the

It, meth N . . h i . .
sa me OH;%%?%W%SEQPE‘EF%Cplg\,ﬁ&flgéng% Hgi'irrfa‘a% ‘is—%%ght%‘?hcexé‘@}’cﬁ €ind

nmet hod of ev vent contr the degree of vacuum

() i on SeLREn S0 Y Rt SaBORRs B oh T BRnEh "SsM B nide PV
ol ut i on of S403RDET BrBBrbarrsTRce Ty e QST Sar] Ther et irEfhssed 15
Hydr otynapht HEPBSRe! cb 0P REr Hof " TRBRRPHE  Sqbivalibn e lne | BYSHRRAT o
T OB Vel IR P el o he i, S MAT L, sopcentated

dried. The lactic acid polyner used in the present invention (hereinafter,
abbr evi at ed®asCAREN+ ¢ FAWP pdiSynePrerdt he® carbon at  2-position 1s

suitable.
The hydroxynaphthoic acid may be a salt. As the salt,
for example, salts with incrganic bases (for example,
10 alkali metals such as sodium, potassium and the like,
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 metalis (for example, =zin¢, iron,
copper and the like) and the like, are listed.
A method of preparing a hydroxynaphthoate which is a
physioclogically 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 c¢f a physiologically active substance or salt



present invention, in some cases) includes a polyner conposed only of

| actic acid or copolyners of lactic acid 25 and other nononers (for exanple,
glycolic acid and the 22 |ike), and usually has a content of pol yners having
nol ecul ar wei ghts of 5000 or | ess of about 5% by weight or |ess, preferably
has a content of polyners having nol ecul ag; weights of 5000 or |ess of about
5% by weight or less and a 5 content of polyners having nol ecul ar wei ghts of
3000 or Iless of about 1.5% by weight or less, further preferably has a
content of polyners having nol ecul ar wei ghts of 5000 or Iess of about 5% by

wei ght or '@ﬁéiséf Lnb &Nts 0k, 98h¥”ﬁ;§zs ax'aé‘rgtggé@ﬁé'i?r syl #poR or

| ess of about y welg t or nt ent o ymers havi ng
nol ecul ar ht 0 of u 1 [
| actic aC|3@%glf%§§Lg%g$ e%%ﬁégé |n3§%t%g% hg%génwﬁeqnﬁfraverage n%?gcular

h f [ 000 0000 f bl f 000 0000,
mor e pr of er ABLSLPBRLTI000% oo SBBBHS  ght Il ar B PTERGY aBFP 1 ORPIFERD 1o

iiﬁ??auiﬁr%%%aga br epi %qTSPtP%'e%p?EL - ”ﬁ gﬁ?ff‘éﬁ' TRt ae o
Usudl 19 1r o S5B0BSEPEU50000, Jﬁ?eetfzr@f]d‘gﬁ}“?% T LA
acid polymer of hlgher nol ecul ar wej ght mhlch |s a raw material, of the
| actic aCIdAEOFﬁﬁEm?ﬁ PReof removing the solvent for depositing the
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 1is previously exchanged to a hydroxide ion, and a
water-containing crganic solvent solution of a
physiologically active substance or salt therecf 1is passed
15 through this to convert the basic group into a group of
hydroxide type. Hydroxynaphthoic acid of not more than the
equivalent amount 1is added to and dissolved in the
recovered effluent, then, the sclution 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 poclymer

composed only of lactic acid or copolymers of lactic acid

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



present invention nmay be commercially avail able product or 25 a pol yner

pol yneri zed by a known net hod, and has a wei ght 23 average nol ecul ar wei ght
of usually from 15000 to 500000, preferably from 30000 to 100000. As the
known pol ynerization nethod, nmentioned are, for exanple, nmethods .in which
lactic acid and if necessary glycolic acigbare 5 condensation-polyneri zed,
for exanple, a nmethod in which lactide is, if necessary together with

gl ycolide, ring- opening-polynerized using a catalyst such as Lewi s acids or
nmetal salts such as for exanple diethylzinc, triethylalumnum tin octylate

d the like. ' . . | acti de. | Lo T : :
fhe further T5ebeanan of ST RFa oy 5a: byl B Aa 6 dor 1 Vo ebY i shes |
car boxyl grg i

[t ornati oy opkneRe R i TG SEoMEER R BRI ) ph TR
" ng- openi nbEBo| FREFFEAEIN eror GRAmSTE. O Hedr Crenia 180 8075t 3693)
o “Shob AP En et TS SR AL R o o1

B POl Brrer | AT B, ddkt PORYTSRG SOFUETon TSI aFEIEs Ohi O OthctFde
and the like are dissolved in a suitable solvent and subjected to a

pol yneri zat +BASr &dctiorltr & - 9% Redveadbtafnglether Sunthess prefeFrabBl® from

t he
has a content of polymers having molecular weights of 5000

or less of about 5% by weight or 1less, a content of
polymers having moclecular 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 cof 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 controlied 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 aveailable product cor

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



25 standpoint of industrial production to use a polynmer 24 obtained by
solution polynerization as a raw material of a lactic acid polyner of the
present invention. As the solvent dissolving lactide in solution

pol ynmeri zation, for exanple, aromatic hydrocarbons such as 5 benzene,

tol uene, xylene and the |ike, decalin, dpgethylformam de and the |ike, are
listed. For hydrolysis of the lactic acid polynmer of higher nolecular

wei ght obt ai ned as descri bed above, a hydrolysis nethod known per se is
used, for exanple, it is 10 advantageous that the lactic acid pol ynmer of

hi gher rml%@fé‘(ﬁev‘ﬁliog__@cdl%rdivzédg%}’{@dokn B 3HILALE 80Ok ¥8Rb: 6&"%‘@00@‘?} er

Q
and if necessary”an acid are a to cause a reaction. The solvent for

di ssol ving pheckachic ackehpol WRIDE! L5 highgpoml ecubay wehaht mmy,

advant ageo capabl e " of dissolving this polyner in an anpunt of
nal ogenat ScP Sy UPOE AT BOHET SO St ATTEEMATe. 2RRLY QP8 A P byt e
oyl one, Sy FERGT piay T ehe ard 1 RBS 11 ko By EPRE Yot v btith e § of e

Che |i%e ar6onfrareh-CORBRLATERLFEHr v En TR usEd T AGAr Pyt oLch  a

| actic acid. pol r of hi,gher nol ecul ar weight is used in 25 polynerizing a
| cti o aci d-BOFIMEr Gt nitghererpactyarcogether  with g1jco1:82, Y Elng:

opening-polymerized using a catalyst such as Lewis acids or

metal salts such as for example diethylzing,

triethylaluminum, tin octylate and the 1like, a method in

10 which lactide 1s ring-opening-polymerized in the further

presence of a hydroxycarboxylic acid derivative o¢f which

carboxyl group is protected, in the above-mentioned method

(for example, International Patent Publication WQO00/35990

ﬂand 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 methed of copolymerizing
lactide with glycolide, and other methods.

As the polymerization mode, bulk polymerization in

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

polymerization reaction, and solution polymerization in

which lactide and the like are dissclved in & suitable

sclvent and subjected to a polymerization reaction are

listed, and among others, it is preferable from the

25 standpeint o¢f industrial preoduction to use a polymer



25 wei ght, operations of polynerization and hydrolysis can be conducted
sequentially without isolating the polynerized I|actic acid polyner of

hi gher nol ecul ar wei ght. The use anmount of the solvent dissolving a lactic
acid 5 polyner of higher nolecular weight is usually fromO0.1 to 100-fold,
preferably from1l to 10-fold based on a lagtic acid polymer which is a
solute. The anobunt of water to be added is usually fromO0.001 to 1-fold by
wei ght, preferably from0.01 to 0.1-fold by 10 weight based on a lactic
acid polymer of higher nolecular weight. As the acid added if necessary,

for exanpl eopiRQLGANEE, ApIdS &Y oﬁ?x_né?iz@’é%ﬂ! @shydroghl pii £ 881 dos &
sulfuric acid, nitric¢ acid and the Tike, organic acids such as for exanple

15 lactic aﬁéggi?:c%tcii?j Ziblal etxlr :Jsﬂt et{g[é)#éég&@qlqv@gigg_e like are |listed,

and lactic acid is pref y amount of an acid to be added is

1y f 0t 10-f 0ol d ght ;. -ahl 1 t.q 1-
szghty b;ggh ongg Ia%%?c 5%%8%%3?yn%%g%§aﬁﬁ§ e¥ %%?g%g?arg%kigﬁgthgXQhe

reaction te ratur.e _faor _hydrolysis_ is usuall fram0 to 150C preferably
from 20 o BT ARE: PELdersn K e bETREEr of GoIe tdt B AR g af o= Son

ol eeuPar wEFORE End. « REPBRET on 28 Teiperdidr o Cihd LSKPTy [ FBRFIO
mnutes to éggeggga%br%gmide and the like, are listed.

For hydrolysis c¢f 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 advantagecus that the lactic acid polymer of higher
molecular weight is disscolved in a suitable solvent, then,
water and 1f necessary an acld are added to cause a
reaction.

The solwvent for dissolving the lactic acid polymer of

15 higher molecular weight may advantageously be that capable
of dissolving this polymer in an amount o¢f 10-fold by
weight or less of the lactic acid polymer, and specifically,
halogenated hydrocarbons such as for example chleorcform,
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 tetrahydrefuran 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 meclecular



preferably from1l to 20 hours. The term nation period of hydrolysis
treatnent is judged based on the wei ght-average nol ecul ar wei ght of a
hydrol yzed product. Nanely, sanpling is appropriately 5 effected in

hydrol ysis treatnment, the weight-average nolecular weight of the hydrol yzed
produced in the sanple is neasured by gebgperneation chromatography (GPC),
and hydrolysis treatnent is stopped if the nolecular weigh is confirned 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 nethod

ol Ut Fon' conPAPRE ho BBy aroTy 2 o R - DE ol NBa By SR ReI TG ATt c

acid 15 pol r. _of higher nmplecul ar weight t.q hydrol ysi.s operation_ as
descr i bed” aBOUR CE o RO T AT Lk S ar Sed 28d Tt odie: -ConCAr bR
solution is.allowed t cont act '%H %,SOlV nt capabl e. ftprecipitating t he
i ntended | atef l&cﬁﬁlgoPQ Clofttar et SEh&eiSE BthEt-- 20 net hods are
|isted. As the preferable enbodi npent of the drol yzed, product-contajning
sol uti on, nentioﬁga HPE ERBY¥BLoFtaithéd SWy H séf%ggif%ﬂ§;ﬁ b 5B° W 96 of
a lactic acid_polymer. having a wei ght-average nol ecul ar _wei ght of 15000 to
50000, °25 pP@ngWﬁSI ¢ Lo B0 1ole6Bber ﬁ@ﬂ@gﬁ eferaprgloy f%%b Yo 270

26000, particularly preferably of 17500 to 25500 into a
100-fold, preferably from 1 to 10-foid bkased on a lactic

acid pelymer which is a solute.
- The amount of water to be added is usually from 0.001
to 1-feold by weight, preferably from 0.01 to 0.1-fold by
10 weight based on a lactic acid polymer of higher mclecular
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, trifluorcacetic acid and the like
are listed, and lactic acid is preferably listed.

The amount of an acid to be added is usually from 0 to
10-fold by weight, preferably from 0.1 to 1l-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 80%C.

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,



sol vent capable of dissolving a |lactic acid polynmer of higher nolecul ar
wei ght, such as a hal ogenat ed hydrocarbon group such as for exanple

chl orof orm dichloromethane and 5 the Iike, an aromatic hydrocarbon group
such as for exanple toluene, o-xylene, mxylene, p-xylene and the |ike, a
cyclic ether such as for exanple tetrahydsgfuran and the |I|ike, acetone,

N, N- di net hyl f or mam de, di chl oronet hane, xylene and the |ike. Wen

hydr oxynapht hoic acid is not 10 contained in the controlled rel ease
conposition of the present invention, those containing about 10 to 50 w %

of lactic I i §sql.v i.ng wei ght -average nol ecul ar weights
of 15000 toﬁ§8g8835%53%39a ﬁngf%%5®%éI%d 40000 are |isted. 15 As the

et Ca'i‘pgep%??kﬁihgﬁibﬂt eggﬁgohac EC n?&kglggﬁ”ﬂ{r&%&é‘h@edié” a
hydrol yzed product-containing” sol ution, alcohotS Su as ror exanpl e
met hanol , eth chain ethers such-as for_e

nol, .and the like € xar i sopropyl
et her and tﬂgé F%e?%ﬁ%%ﬁ@fi§%ﬁ§d¥%%%?goﬁge£ﬁgﬁ 5?%%ﬁu%ﬁfe%§%§hg ﬁgga%e and
the Iike, mgtar, and the |ike _are Iisteg. The Uﬁg amount of the s%#vEnt
whi ch can dBBGSPLYERE PRPEHGE | act?Behéi d PITHHERYi st UsuBFPIORTORTBIY to
100- fold b ight, preferahly from1 to 10-fold by weight, based on the
solveng of éfEESESQyZédlprBHgﬁglgﬁﬁFaiﬁ?ﬁftﬁﬁpEblu%#@n.%ﬁ??&tfﬁﬁerage
preferabl e specific exanple of conbinatjons of, the kind of such solvents
and t he usemaﬁﬁﬁﬁgafhﬁﬁ%ﬂhtt%%r@he hydrolyzed produced in the sample

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 pelymer 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 methed in which this
hydrolyzed product-containing seclution 1is 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 o©f +the hydrolyzed
product-containing solution, mentioned are those obtained
by disscolving about 10 to 50 wt% of a lactic acid polymer
having a weight-average mclecular weight c¢f 15000 to 50000,

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



are nmention

ed, for exanple, an enbodinent in which to a hydrolyzed pro

duct

-containing solution using as a solvent 5 dichloronethane in an anpbunt of 1
to 5-fold by weight based on the solute, isopropyl ether as a solvent f
olubility is used in an anobunt of 2 to 10-fold by wei ght based

reducing s
on this dic

hl or onet hane, and ot her enbodi ggnts. The tenperature of the

sol vent when the solvent which 10 can deposit the intended lactic acid

pol ymer sol
- cont ai ni ng
40 C, and
is usually
contacti ng

a
met hod in mﬁ?i‘ﬁe&

once into
solution is

ute is brought into contact with a hydrol yzed product
solution is usually from-20 to 60 O C, preferably fromO
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a controlled rel ease conposition since the anmount of

10

15

20

25

toluene, o-xylene, m-xylene, p-xylene and the like, a
cyclic ether such as for example tetrahydrofuran and the
like, acetone, N,N-dimethylformamide, dichloromethane,
xylene and the like. When hydroxynaphthoic acid is not
contained in the contreclled 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:

As the solvent which can deposit the intended lactic
acid polymer contained in a hydrolyzed product-containing
solution, alcchols such as for example methanol, ethanol
and the 1like, chain ethers such as for example isopropyl

ether and the 1like, aliphatic hydrocarbons such as for

or

to
tion
od of

at
i ng
ed
i on,

for

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-fcld by weight
based on the solvent of a hydrolyzed product-containing

solution.



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 substance in the conposition of the present invention differs

dependi ng on the kind of a physiologically active substance, desired

pharmaceutical effect and duration period,of an effect and the like, a
the case of a physiologically 10 active peptide or salt thereof, is fro
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, furth

T2 T Al kA 24 gl g gbl o

about 3 to about

case Ol a non-pe

hysi ol ogi | L t | & .t f, { 01
B0% by vl GRE. KBRSt SFaBRYT: oM S0t S0 T ARGUL S0 by el ST, ChaE
t he whol ition. T i ght (3 f Lol ogi cal | t]
Substance 3651 e (ffbost OForFHFT MY pPBSHSTHVARET ort TootEarhi i 2

hydroxynapht?gic acid or salt thereof varies_depending on the kind of

physiologic%
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duration period of the effect and the like, and in the case of a contr
rel ease 25 SbAPLSTOMERNEBRL APnRRg 2BOPRYsIY dgit@alTfdd iRe eibshankased

salt thereof, h¥Froxynaphthoic acid or salt thereof and lactic acid po

or salt thepBoft

et heoliekght ipapirerys, eihex hascasesoivanphysitol seieaing

active peptide or salt

10

15

20

25

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
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
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 sclution is added all at once
into a scolvent, a method in which a hydrolyzed product-
containing solution is dropped into a solvent, a method in
which a solvent 1is added all at once into a hydrolyzed
product-containing sclution, a method in which a solvent is
dropped into a hydrolyzed product-containing sclution, and
the like are listed.

The lactic acid polymer of the present inventicn

nd in

m

er

bout
d on

olled

or
| yner



t hereof, from about 0.001 to about 50% by weight, 5 preferably from about
0.02 to about 40% by weight, nore preferably about 0.1 to about 30% by

wei ght, nost preferably fromabout 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 wei ght, 46 preferably fromabout 0.1 to
about 50% by wei ght, based on the sum of three conponents. Even if a

hydr oxynapht hoat e which is a physiologically active substance is contained,
the sane weight ratio is applied. In the case of a controlled rel ease

comen ) roBSaTRALe ThyE s Ao Shenkenl 2 s oL

(tenporarily ca ( . Ic acl tenporarily ca
() WAL TR DB, ohoA e O B R oo AR Y
L1020, 200U 15, L SRt BN 1 L <y gl st 2Bl - [0 avou
2, comt oLl o akesse comosiiion; e alilg o slalogical 1y active
acti coS1 a0 O DRLUTEL or sal{ iheueal Uie sommounng eyt o et
about 3/4 to about 4/3 not, particularl%epreiggggky1¥H¥2é¥¥gg 4éff%grgbout
6/5 nol, baiBd 6RSoné&cmposition of the p
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 tc about 24% by
weight, most preferably from about 3 to abdﬁt 24% by weight,
15 and in 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 ratic of a physiologically active substance
20 in the composition of the present invention containing
hydroxynaphthoic acid or salt therecof varies depending on
the kind of physioclogically active substance, desired
pharmaceutical effect and duration period of the effect and

the 1like, and in the case of a contrclled release

25 composition containing a physiologically active substance



5 nol of a physiologically active substance or salt thereof. The design of a
conposition of the present invention wll be described below on a
controlled rel ease conposition containing a physiologically active
substance, hydroxynaphthoic acid and lactic acid polyner wherein the 10
physi ol ogically active substance is basicygln this case, a physiologically
active substance as a base and hydroxynaphthoic acid as an acid coexist in
the conposition, and in either the case of conpounding them as free bodies
in the conposition or the case of conpounding themas a 15 salt in the
conposition,. .t i Latd on . eguilibri S Lsfied.i der
aqueous con%]ftlg%%g giggﬁgkhe% pres)1 r{g‘@}g{ﬂéal%lgg%@ é?m%r?tl%o&%v%}:tego?fs:atﬁﬁz;
certain poi i roguci t he conposition. Since the salt. fqrned b
hydroxynapd%ﬁ#cca °d Wi c |%§s?¥gg??§ 2% F%g&lﬁﬁ% gﬁagét28a o s,

hysi ol ogi cal | t t i i to_be.slightly. .water-sol ubl
Chough var yiho HEpehth fgcan € ne BIISGP 1t nBChhYSI IOt L3 | adave

substance, the dissociation e uiligr' T1shifts to the 8Lde of fornq%ion of
such a  siiGREFSOhat e X8R uARSHal 0- 981 Fofopr RRYng 30Eondsi (1PN
contai ning a basic 32 physiolog%cal active substance in high content, it

|
is dediradPectHERP st 1O ¢ #e ﬁyﬁ-é%gf—@alqk&?%tﬁ% Rp¥edABEs HEFE

protonated to give t he above-nentioned slightly water-soluble salt, from
the standporhti®rabhe s5aBpdke- rfent i ohed @rsssci atlon RYui MeBAhEm MRSt his

PUrpose, preferably from about 14 to about 24% by weight, and in the
case of a non-peptide physicliogically 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 physioclogically

active substance is contained, the same weight ratio 1is

applied. In the case of a controlled release composition
15 containing a salt of a physiclogically active peptide
(temporarily called {A)) andg 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 {Bj).
In the <case of a controlled release composition
containing a physiclogically active substance or salt

25 therecf, hydroxynaphthoic acid or salt therecf and lactic



it is desirable to conpound at |east a physiologically active substance or
salt thereof and approxi mately equival ent anount of hydroxynaphthoic acid
or salt thereof. Next, the controlled rel ease nechanismof a 10
physi ol ogically active substance contained in the conposition will be
descri bed bel ow. In the above- nentioned gpnpoundi ng conposition, nost of
physi ol ogically active substances are protonated and exist in the presence
of counter ions. Mst of the counter ions are 15 hydroxynapht hoic acid
(preferably, hydroxynaphthoic acid). After the conposition is administered

i nt f d ti f
lactic aci L?WF?Sl%Lomngféf e TRSTEEE nor T S B R R LY T o
aci d pol ymal,g YIQé@g 9c°5‘ ' (P ‘?hgp L 3F1 99 ¥8 L3¢ 9 o ltgg)mar)

and nononer act yco 5i ¢ aC| necessari ave one car boxyl
nggPénce g%%?als %g&bgh§§un ?/§|ﬁy> %zgtan%gll%ﬁi (¥§%%% ani ed
A1 i nt AT S S LbUREER . d450 tgi%%a% %@ZS' Uk er R oRma il es.
Qg?rﬁggnapQ%gﬁlggagl ,¥%ﬁé %clach? glycolgc %%Id ol i goner ]éf3§61nnlecular
ght® as t°endbl J15Ad-HoAGMEr e ERRSHARCiT & 5e0%ci d)
e nieied, as dpseribe;gp sbpve Mien g lurallty.of aelds condsty &
strongly aci di ¢ g P P
will be described below on a controlled release composition
containing a physioclogically 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 compositiocn,
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 compositicn. Since the salt formed by
hydroxynaphthoic acid which is slightly water-soluble and a
20 physiologically active substance is believed tc 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



salt is domnantly fornmed generally though differing depending on the
conposition ratio. Regarding the pKa of hydroxynaphthoic acid, for exanple,
3- hydr oxy- 2- napht hoi ¢ 10 acid has a pKa of 2.708 (CHEM CAL HANDBOOK, BASIC
BOOX I, The Chem cal Society of Japan, published on Septenber 25, 1969).
On the other hand, though pKa of a carboxys group of a lactic acid-glycolic
acid oligoner is not known, it can be cal cul ated 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 addi ti vephggViélaggeaiaybuaﬁé@ﬂv@y SibstUlistd tyanty i ont he,digsoc ati opg
constant has been found and can be utilized (Table 471 in "pKa Prediction
for O gani cy20; Agfean es" . D Rerr| B. Yoahd, F B SeLi L,
1981) Since p%ﬁs ?o? a ydrox§vjzﬁzu6)andtgﬁ e;§§?p§§n83 a?e Ka %%fﬁ =
-0.90 and éﬂ%&géggégr 99?9') prothnated re‘t%”?g}i' el Yep Kgak‘}’évé‘-xﬁé‘ﬂi’f’&édgroup
of a lactic aci gl ycol'icracid oligoner is calculated, Tn View o
contributiop,b ester bond, nearest .to the dissociation, grqup, as follow
pKa = pKa ( %%%Fgﬁgciwaa or™ gsf(é/j]clg}ffec &'y -?rﬂmpleé ?Oﬁ)tafdp‘x%l{’gc (gget%h%ond)
= 3.06.0r 3.03. As a 5 result, since_ hydroxynapht.hoic id.is, a stronger

aci d than PACTFCTSAFAOLERa0LSSO8AF LGNy ST D RN pka & & 15) koS!
further, Tagtic ackd g ead Cr2% GRbLEA™ e ' 1ehte™ BP i s01001cal 1y

active substance or salt therecf and approximately

equivalent amount of hydroxynaphthcic acid or salt thereof.

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

mentioned compounding composition, most of physioclogically
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 1s 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-glycclic 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



that in the above-nentioned conposition, a 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-nenti oned physiologically active supstance, the above-nentioned
physi ol ogically active 15 substances and the |ike are |isted. Here, a salt
is formed of hydroxynaphthoic acid with a physiologically active substance
which is slightly water- sol uble but not water-soluble preferably exerts an

i nfluence opchhe cepfaol lod retgase gehBNESM cHhaltdrs, asor?0 ckgebikbed in
t he consideration of the above-nentioned acid dissociation constant, the

salt of hydwaw@gh&mwo@@ Gl CRal3 i@ SIELN08TyAa61 dot hand N8l igomer
above-nentioned | actic aC|d-egcoI|c ol i goner andynnnoner exl sts dom nantly

at the inig %?Ehp%{dl%%ﬂ%f el& h@ga s dhe. ydf ol wzabhe syl to ﬂ%llﬂogémer

physi ol ogi cal l'y active substance, as a result, the 35 sol Tty and

di stributi O“JhQE:‘BPLl%”é@fd"fof hé&%' tlllcntQCJ.Q?)dyaEé Si‘i%éé%comésdeégé&%@

factors of the releasing a physiol ogical I'y "act1've subStance,
therefg , %ngelnltlal relea5|ng pattern of a drug can be controlled by 5
t he conhpoundi ng anount of hydroxynaphthoic acid. Then, wth decrease in

hydr oxynapht hoi c_,aci d _and. i nc se _i.n oner s. and o ners ener ated by
the hydroysis ol TLPELPR gy ash o Revr it Shei o e Lniorose

salt i1s dominantly formed generally though differing
depending on the compesition ratio. Regarding the pKa of
hydroxynaphthoic acid, for example, 3-hydroxy-2-naphthoic
10 acid has a pKa of 2.708 (CHEMICAL HANDBOCK, BASIC BOOK II,
The Chemical Society of Japan, published on September 25,
19692). On the other hand, though pKa of a carboxyl dgroup
of a lactic acid-glycolic acid oligomer is not known, it
can be calcgulated 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-



physi ol ogi cally active substance having an oligonmer and 10 nononer as
counter ions becones dom nant gradually, and even if hydroxynaphthoic acid
di sappears substantially fromthe "conposition” , release of a stable
physi ol ogically active substance is retained. Further, enhancenent of

i ncorporation efficiency of a physiologicatly active 15 substance in
producing a controlled rel ease conposition, and capability of suppression
of the initial excess release after adm nistration of a physiologically
active substance incorporated can al so be explained. The rol e of

hydroxynaph?bgbglgeid Adi@ contirRinead  2Q relgpsel £p8ROSI tiPn GaRLAI NbAY a
hydr oxynapht hoate of a physiologically active peptide can al so be expl ai ned

by the aboygspenkieRed MRLNAN sQteINe Rl MeXBLef - kBSQUHDI 4 §¥oci B ibhs

speci fication neans a case in which when the above-nentioned substance is 25
PULY Lo B GebERPeLa Vit 0k 4000 Srokouatabtodh Sl ok Sh BRI (R0l )
case I n whi oh ChE Ao it ToREd S X gen Y over 96 N aicCs g ofF [Res.
inen LB abpxe. eI Loned suBRaNERA ARl A vatalpeallinetbne
the above- mpntoned operatjon ig ysed a0 . anplicelion gt the g3, ang
further, lactic acid-glycolic acid oligomer, it is supposed
that in the above-mentioned composition, a salt of
hydroxynaphthoic acid and a physioclogically  active
10 substance is formed dominantly, and that the property of
this salt mainly determines the controlled releasing
property c¢f a physiclogically 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 hydroxynaphtheoic acid with
a physioclogically 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 ¢f the above-mentioned acid
dissociation constant, the salt of hydroxynaphthoic acid
which is a stronger acid than the above-mentioned lactic
acid-glycolic cligomer and monomer exists dominantly at the

initial period of releasing as the hydreolyzable salt of &

25 physiclogically active substance, and as a result, the



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 of a controlled rel ease conposition containing a lactic acid 15
polymer) is particularly preferable. The term m crosphere neans an
injectable fine particle in the formof sphere which can be dispersed in a
solution. The verification of the formcan be conducted, for exanple, by
observation by a scanning type electron m croscope. 20 The net hod of

produci ng asgopbE okted £16) ease +GARASId Ogrebg&t%%rmbg, YRS QGARSUL £ o
containing the physiologically active substance or salt thereof of the

present i nvgghi,on andd NBol-aGk caBeLdnpAiKEETeRL:5PLT 025 (T £0l o0l e

present invention 1s exenpli owi ng production

process, drgéegg'dg%”gi Pﬂgg%ioéﬁ%%l‘%?%@tﬂw&?@é@anéé‘,' i\g%&ﬁ?f%d #Rd the

like) may ecessdry, a net ho nown per h-waf er
of "the TackEE Rt TSA AT LT hEe breaints | A0S o CREr Gariared Byt en
o1 ret prbBGcat TG AN PECREohE USEH G0 TP RESGE (e contar! ed
rel ease Conggghtiéghégaéénain hydroxynaphtheic acid and increase in
oligomers and monomers generated by the hydrolysis of a
lactic acid polymer, the releasing mechanism of a
physioclogically active substance having an oligomer and
10 monomer as counter ilons becomes dominant gradually, and
even if hydroxynaphthoic acid disappears substantially from
the “composition” , release of a stable physiologically
active substance 1s 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 alsc be explained.
The role of hydroxynaphtheoic acid 1in a controlled
20 release composition containing a hydroxynaphthcate 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



present invention has a boiling point preferably of 120{C or lower. As the
organi ¢ solvent, for exanple, halogenated hydrocarbons (for exanple,

di chl oronet hane, chloroform 15 dichl oroethane, trichl oroethane, carbon
tetrachloride and the like), ethers (for exanple, ethyl ether, isopropyl
ether and the like), fatty esters (for exagple, ethyl acetate, butyl
acetate and the like), aromatic hydrocarbons (for exanple, benzene,

tol uene, xylene, and the like), 20 al cohols (for exanple, ethanol, nethanol
and the like), acetonitrile and the like are used. O them hal ogenated

hydr ocar b°”§a€é§ PB%f Qrggh‘is a@‘ﬂep% gﬁo Wy snﬁ:@s‘:tf‘alr%é)r@l P\ﬁéé silifable.

These may be used m Xt ure of priate proportion. i s case,

m xed 25 soLuggogﬁl TSB? gaagd @yglo%ﬁrq%@% and alcohols are 38

pr ef er abl e, particu a m Xed %sol ution ‘of dichl oronet hane and

ethanol is suitafle. e conaent on of .the bio r.adabk e pol,ymer_.of the

present inventioﬂh n }ﬁ 8t gani c® i bEnt ﬁﬁQﬁl(ﬂ%ék#ﬁ 5 depérdi ng™Hh t he

nmol ecul ar mel he bi ode radable ohy af tgg ﬁre ent invention,and
i Pha

the kind of °§ cbfégﬁ cCs VNt , “ang® Br&Fo T TR H R
ok SOt SR s e SOACTL LD, La OenraLly Lrom sbout 0-S
wei ght, par}néﬁg'lé‘%'e ELSRANY 14T MR 2 Lo AL 12U N 1 chélve
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 is preferable, and the form of a
microsphere (also called microcapsule in the case of a
controlled release composition cohtaining a lactic acid
15 polymer) 1s particularly preferable. The term microsphere
means an injectable fine particle in the form of sphere
which can be dispersed in a solution. The wverificaticn of
the form can be conducted, for example, by observation by a
scanning type electron microscope.
20
The method of producing a contreolled 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.



When et hanol is used as an organic solvent m xed wth dichloronethane, the
ratio of the two solvents is generally fromabout 0.01 to about 50% (v/v),
nore 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 sol vent

sol ution of the biodegradable polyner ofs%he present invention thus
obt ai ned, a physiologically active substance is added and di ssol ved or 20
di spersed. In this procedure, the addition anmount of a physiologically
active substance is controlled so that the wupper limt of the weight ratio

of Bhysi ol ogi cal by aghivesqoubatagoeyt oabl-odsar agablesRol Vaphq ol nbhe: present

invention 1is up to about y upto out ubsequent| vy,

the resul tingeprgani Salanh Sol4dion 39 cont alhino 2,50mos! {on composcd

of a physio I'cal I'y " ~actiVve substance or sa éreo dabl e

pol ymer of the present .invention are added intq.a water phase, to forman O
(oi | phase) TtV (K&t eropRassy BRIFETGRY "5 théh 'S HOLAFURM 50 1Re of | phase

is evaporated, t ptepare a mcr.ocapsule.. The volunme of the water phase in
this case is genZFélﬁ?‘Vﬁgﬁfagkgﬂnﬂ- %@CFB about 10000- fold, nore

preferably from about ,5-fold to about 50000-fold, particularly preferably
f rom aBout 10-fo?a?té/gb88F 9600- 10 fold of the oil phase vol ume. An

enul sifier may be added to the above-nentioned outer water phase. This
emul sifier may bénaﬁ§uébnﬂﬁﬁﬁad' 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 (forl example, dichloromethane, chloroform,
15 dichloroethane, trichloroethane, carbon tetrachloride and
the 1like), ethers (for example, ethyl ether, isoprocpyl
ether and the 1like), fatty esters (for example, ethyl
acetate, butyl acetate and the like), aromatic hydrocarbons
{(for example, benzene, toluene, =xylene, and the 1like),
20 alcchols (for example, ethanol, methanol and the 1like),
acetonitrile and the like are used. 0f them, halogenated
hydrocarbons are preferable, and particularly,
dichloromethane 1s suitable. These may be used in
admixture of appropriate proportion. In this case, mixed

25 solutions of halogenated hydrocarbons and alcochols are



providing it can forma generally stable O Wenulsion. Specifically, for
exanpl e, anionic surfactants (sodium 15 ol eate, sodium stearate, sodium

| auryl sul fate and the like), nonionic surfactants (polyoxyethylene sorbitan
fatty esters [Tween 80, Tween 60, manufactured by Atlas Powder] and the

| i ke), pol yoxyethylene castor oil derivatiges [HCO 60, HCO 50, manufactured
by NI KKO Chem cals K K], 20 polyvinylpyrrolidone, polyvinyl alcohol,

car boxynet hyl cel l ul ose, lecithin, gelatin, hyaluronic acid and the like are
used. One of themor several of themin conbination my be used. The

concentratigneFri5eel S Hh&f enalles dundie, range f pomeabouto0ufioho 1096 by
wei ght, 25 Turther preferably in the range fromabout 0.05 to about 5% 40 by

wei ght. An 985R1bEOREERSHECARANLEALLLAD 1808 iy e added into the

above- nention outer water phase. e osnotic pressure controlling agent

may be advant age’PHéAgEJ?ﬂ#eﬁlt'}%tii.ton5 SHWKe %@&%ggﬁpﬁﬁigrgo e Chll {gd o an

aqueous sol ution. € osnofic pressure con rng agent’, exanpl e,

pol yhydri ¢ alcoliol s, tpnahydr i ¢ al canol.s,. monosacehar] des, . disacghari des.

ol i gosacch no(épl&g an I'vatives ereof ~an he Ti' ke are

|1 oiods 10 dsgtliesaoves TN oned ol OLc kool sep Lore, Pl Eene |

ﬁ;nﬁir ?g: :[Olpof%lmla;[:otlaf g 8ni3?rglsen%n9ngrg%tliloi§1e’anréie)%%rchrilncd aolfcoahnmosrgsaur(ffc as
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
pclymer cf the present invention thus obtained, a
physiologically 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 bicdegradable polymer of the present invention

is up to about 1:1, preferably up to about 1:2.

25 Subsequently, the resulting organic solvent solution



sorbitol, dulcitol and the |like, and other alcohols are 15 used. O them
hexahydri c al cohols are preferable, and particularly, mannitol is suitable.
As the above-nenti oned nonohydric al cohols, for exanple, nethanol, ethanol,
i sopropyl alcohol and the like are listed, and of then, ethanol is
preferable. 20 As the above-nenti oned nonggacchari des, for exanpl e,

pent oses such as arabi nose, xylose, ribose, 2-deoxyribose and the |ike, and
hexoses such as gl ucose, fructose, galactose, mannose, sorbose, rhammose,
fucose and the |ike are used, and of then, hexoses are preferable. 25 As

the above- nephtanadngl i gosasnpasidesn fosmpxyaan! e®f41atrﬂ>}9§§§o§@§5céi§l%
mal totriose, raffinose and the |like, tetroses such as stachyose and the

like are usgdtigand Sfipsthear tdi 0383 tar enRheber abha. f8et e dgLhyvatines of
t he above-nentioned 5 nonosaccharides, disaccharides and oligoSacchari des,

for —exanpl 601 9hHe0SAM PRe GHALASANHYENLILUC UL LA G BRI, i n88! BCTHELBEC

acid and the [ike are used. "Any of the above-nentioned am no acids nay be

used provigdinget hey, & & k- agi o (%Ciil_di%he%@)&ﬁ{ﬁgél%ﬁl ShAHNC Bfn1 510,

| euci ne, arginine and the Itke are i --arginine 1s
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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-
10 fold of the 0il 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 oil derivatives [HCO-60, HCO-
50, manufactured by NIKKC Chemicals K.K7,

20 polyvinylpyrrolidone, polyvinyl alcohol,
carboxymethylcellulose, lecithin, gelatin, hyalurcnic 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%



15 concentrations so that the osnotic pressure of the outer water phase is
fromabout 1/50 to about 5-fold, preferably fromabout 1/25 to about 3-fold
of the osnotic pressure of physiological saline. Wien mannitol is used as
an osnotic pressure regulating agent, its concentration is preferably 20
0.5%to 1.5% As the nethod of renoving aqporganic solvent, a nethod known
per se or pursuant nethod is used. For exanple, a mnethod in which an
organi c solvent is evaporated while stirring by a propeller type stirrer or
magnetic stirrer 25 and the |like at normal pressure or reduced pressure 42
gradual Iy regdugedy;he, method in which an organic solvent is evaporated while
controlling the degree of vacuumusing a rotary evaporator and the |iKke,

and ot her nethodg,arg. 4t eﬂre%sy}lés ggﬁgﬁgegllqgcré)%%uln{% Spaepaipied by

centrifugation or f||trat|on free physiol 0gic tive substances,

enul si fier and,the like %x’?@'l&? 5h&y &%‘Pfﬁ&ee?f éﬁla@ rOC%R%“'c?s %"aShEd

several tines repeate drStrl | wat er persed again

distilled wate e I| .and_freez the r od ctlon 0CEeSsS
coagu o EoRne, LhRe LL %&gﬁaﬁgsﬁaﬁa BB0 adybrlrat Rl df%%geﬁ ati on
of ticl ion éeventlng a%ent for exanmp
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starches (for exggpéhé ggﬁgtiéaﬁggsggge controlling agent, for example,

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

10 As the above-mentioned polyvhydric alcohols, for
example, trihydric alcchols such as glycerin and the like,
pentahydric alcohols such as arabitel, =xylitel, adonitel
and the like, hexahydric alcochols such as mannitol,
sorbitol, dulcitol and the like, and other alcohols are

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

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

20 As the above-mentioned moncsaccharides, 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 coligosaccharides, for example,



the like) and the like, am no acids such as glycine and the |ike, proteins
such as fibrin, collagen and the like, are wused. O them mannitol is
suitable. The addition anmount of the coagul ation preventing 20 agent such
as mannitol and the like is usually fromO to about 24% by wei ght based on
the mcrocapsule total weight. After freege drying, if necessary, water and
an organic solvent in mcrocapsules nmay be renoved by heating under
conditions causing no nmutual fusion of m crocapsul es 25 under reduced
pressure. Preferably, mcrocapsules are 43 heated at a tenperature around or

slightly highessthanstBg LBt enaRdLake oRel, Nt 1GlfaSs ddedNSddd onienperad ure of
an bi odegradabl e pol ymer nmeasured by a differential scanning cal ori met er

under condi £é998?82 %utc%m,eg ageéehyegéea&gwgt - SRE&L OJrelouggdZO%dpeaf

m nute. More preferably, heating S conduct ed af "t enperatures’around the

i nternediate QﬁlnErlg%ggsaE aB?E%%?Qb enperature of an bi odegradabl e pol ymer
or wthin tﬂe fange ron1t e interne |ate point glass transition

temperaure thergol tq.a temaratung Jaher by 10, gbout S0G4hAN.Lhe.cq

i nternedi ate p0|n gl ass tranS|t|on enpera ure. artlc

| act d- I d d d ab| I
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fron1around the internedi ate point gla Eran3|t|on 15 tengerature to, a
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by 10 C, furiacturonlc acid and the like are used.
Any of the above-mentioned amino acids may be used
providing they are L-aminc acids, and for example, glycine,
10 leucine, arginine and the like are listed. 0f them, L-
arginine is preferable.
These osmotic pressure controlling agents may be used
alone or in admixture.
These osmotic pressure controlling agents are used iﬁ
15 concéntrations 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-fcld of the osmotic pressure of
physioiogical 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 1s used. For example, a
method in which an organic solvent 1s evaporated while
stirring by a propeller type stirrer or magnetic stirrer

25 and the 1like at normal pressure or reduced pressure



preferably at tenperatures lying within the range from around the
internmediate point glass transition tenperature to a tenperature higher
than the intermedi ate point glass 20 transition tenperature by 5. Though
the heating time varies depending on the anount of m crocapsul es and the
like, it is fromabout 12 hours to abouty468 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 44 given
tenperature. The heating nmethod is not particularly restricted provided

that a set gfapienogansihesdian HRUid oral wnihrabsd oA & heoheat: diying

nmet hod, for exanple a net od of drying in a constant tenperature

chanber , gb%‘fgteﬁ é@l‘{’cf'&lfﬁﬁg%eordér‘ﬁﬂ& 8f %E%?l st erry' ng

by nlcromave e are used a net ho yi ng

in a CO”StaPB g?eég%ﬁ{fa{?@% ! Sl efignabl €., 410 Fa‘thlarwﬂ gﬁgﬁ%hogré:' rst,

an organic so I on I'odégradabl e poly esent
i nvention | guced As the organlc sol vent, for exanple, halogenated 15
hydr ocar bon % exanpl e, di chl or onet hane, chloroforn1 di chl or oet hane,

trichl poroet hane, arbon tetrac ori de and i ke ethers or, exanpl e,
ethyl ®ther, ISOBE ob mlcrocaps ﬁ lé % ed qb

centrifugation or filtration, then, free physiologically

active substances, emulsifier and the like adhered to the

surface o0of 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 éuch as mannitol,

15 lactose, gluccse, 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 mannitcl 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



ether and the like), fatty esters (for exanple, ethyl acetate, butyl
acetate and the like), aromatic hydrocarbons 20 (for exanple, benzene,

tol uene, xylene, and the like), alcohols (for exanple, ethanol, nethanol
and the like), acetonitrile and the |ike are used. O them hal ogenated
hydrocarbons are preferable, and particulgly, dichloronmethane is suitable.
These may be used in 25 adm xture of appropriate proportion. In this case,
m xed 45 sol utions of hal ogenated hydrocarbons and al cohols are preferable,
and particularly, a m xed solution of dichloronethane and ethanol is

sui tabl e. %*@é’cﬁ‘cﬁtéakkﬁpe‘}%tﬁﬁ% bl QA acgﬂbéfi@g%%gglﬁ%ghegch%ha% R-]'he‘egent

invention in an organic sofvent solution varies on the nolecul ar
wei ght thergaf, andyihe. kind; of  an.oroante,sebysnl. angauhen di chjor oppt hane
is used as ‘an” ~organi ¢ sol vent for exanpl €, € concentrationis generally
fromabout .0..5 to t 70% by wei ght re preferably from 10 about 1.to
about 600 By SRs GTRETBLE | POV SR un D By i o Bl era o s R nsds by
wei ght. Subseguent | a_solution of a physiologically active,h substance or
sal it her edf® [ RHES oFPERE, RPGHELG T X 9ot PTOHE DT Retdle it Mickohol s
(for exanple, nethanol, 15 ethanol and the like)] is added to an organic

sol vent solRR§DOf ol pfiRasd Lof PEReMBNEdEgr addbi @ BERYREALSY  t he2tdmssent

invention. This mxture is emulsified by a knowmn method by a honogeni zer or
ul trasond and @%%dm¢p%g g6 ftemperatures around the intermediate point

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 biodegradabkle polymer, heating
is conducted preferably at temperatures lying 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 lying within the range from
around the intermediate point glass transition temperature
tc a temperature higher than the intermediate peoint glass
20 transition temperature by 5TC.

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



a WO emulsion. 20 A volune of an oily phase to be mxed is about 1 to
about 1000-fold, preferably 2 to 100-fold, nore preferably about 3 to
10-fold relative to a volune of an inner aqueous phase. A range of the
viscosity of the resulting WO enulsion 25 is generally about 10 to

10, 000cp, preferably about 100 to 46 5,000g¢p, particularly preferably about
500 to 2,000cp at about 12 to 25" C. Then, the resultant WO enul sion
conposed of a physiologically active substance and the bi odegradable 5
pol ymer of the present invention are added into a water phase, to forma W
(i nner wate 19@ﬁ5€eﬁg>§9£hr hase)/ W (outer water phase), then, solvent in
the oil pha3e Is porate ‘to prepare a microcapsule. In this operation,

2bout 10000- ol d-"ommr = bt B er BBF S0y ohYaniik. Bt Fot Mot S So000 Tl .
partlcularhérg%ge rabI fron1 anu%flomgg ggggs%gg%t gggo gld offéq%%fllng

phase volu abo e neﬁiloned enul s osnoti ¢ pressure con
agent whichhnag ge added into the outer water 15 phase and the subsequent
preparation 72tf%d are the sane as in section (1)(i). (ii) Phase separation

et hods When o M gLosaRsu e s eroduced i soIPtiod . 20 SeRsSleL "
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/0O/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, c¢hloroform,
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 like},

alcchols (for example, ethanol, methanol and the like),

acetonitrile and the like are used. Of them, halogenated
hydrocarbons are preferable, and particularly,
dichloromethane 1is suitable. These may be wused in

25 admixture of appropriate proportion. In this case, mixed



an organi c solvent solution containing a conposition conposed of the
physi ol ogi cally active substance described in the in-water drying nethod of
section (1) and the biodegradabl e polynmer of the present invention, to 25
precipitate and solidify a mcrocapsule. The amobunt of the 47 coacervation
agent is fromabout 0.01 to 1000-fold, prgierably fromabout 0.05 to
500-fold, particularly preferably fromabout 0.1 to 200-fold of the oi
phase volunme. 5 The coacervation agent is not particularly restricted
providing that it is selected from pol yner-based, mneral oil-based or

veget abl e Oéé;lQ@?SHsCOHPO“HQfo r}égjé%{i‘;e%% EELPE?n‘é‘ thhgn Qigéﬂbissoé:‘.’@”t

and do not dissolve the biode a yner of the present 1 nvention. 10

Speci fical | ¥, o FOL-XBIP! €, 81 160N OLLy o SEGATe 01 | 1;90%  bead gLy, copp ol |,
cotton seed” ol ¢cocohut oil, lfnsee oi T’ mi neral ~0i' T, n=héexane, n-heptane
used These be ed xture of two or nore

and the like. a ma S in .adm

agents. Thég%ﬁﬁ§°88P8FH886n98908§8§&44i¥§ §%B§F%béﬁ, then, 15 washed with
hept ane repeat ed to renove the coacervatjon.  agent and the |ike other than
t he conposition t%ﬁp&?@&e r tﬁ@“pﬁ%éi%@%gh&ﬁﬁ?? 3@??38 §ﬁg§Fﬁﬁté°§n % he

bi odegr adabl e golynﬁr of the present invention, and the residue is dried
under T educRHCPFRESUET eI} nadth valy, oL@t hg Siod VEMtecFRAUSHOM THel S3ine

manner as in the above-nentioned in-water drying nmethod of section (1%(i),
t hen, freez%eﬂﬁpga?g on the molecular weight' therecof and the kind o

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.

Subseguently, a soluticn of a physiolcgically active
substance or salt thereof [as the solvent, water, a mixed
solution of water and alcohols (for example, methanel,

15 ethanol and the 1like}] 1is added to an organic solvent
solution (oil phase) of the biodegradable poclymer of the
present invention. This mixture is emulsified by & known
method by a homogenizer or ultrasond and the like, to form
a W/0 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 cof an inner agueous
phase.

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

25 = is generally about 10 to 10,000cp, preferably about 100 to



further, dried under heat. (I1l) Spray drying nethod 25 For producing a

m crocapsul e by this nethod, an 48 organic sol vent solution or dispersion
containing a conposition conposed of the biodegradabl e pol yner of the
present invention and the physiologically active substance described in the
above-nentioned in-water drying nmethod ofgf section (1) is sprayed into a
drying roomof a spray drier (spray drying machine) using a nozzle, and an
organic solvent in mcronized liquid drops is evaporated in an extrenely
short period of time, to prepare a mcrocapsule. As this nozzle, for
exanpl e, bicfhHhd, nO iy e I noz YR oL at .Sk fype
and t he Iik%'ggggﬁén |3ﬁ€3. ngérﬁ?%Fgf%g yﬁé@%@é%r§$qwgg%igd%@gekbeaﬁ
effected in_the per as in the above-nentioned in-water drying

met hod of (???thizvg?gggigldried, further, dried under heat. 15 Regarding
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hysi ol ogical |y, acti bst d i bed in the in-wat . dryi hod
Phe m cr ocapauF soPBUGELEan RBERGE ( FRCRIGTS0 ¢ HEbi iy AAMBISHIIRET of

the present inpvention nay be dried to solid by evapora%ﬂzgnan organi c
i

sol vent or RBLEPETWRY eTRENESIGHy LhESHEGPB 3¢ vACHS Wy & rEsey
evapor at or, then, q{ound by a jet mll and the |like to, give,
rhase, o form" a W (inner water phase}/ (0il phase) /W
(outer water phase), then, sclvent in the o©il phase 1is
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 o0il 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)}.

(IT) Phase separation method
When a microcapsule 1is produced by this method, a
20 coacervation agent 1is gradually added while stirring into
an organic solvent scolution containing a composition
composed of the physiolcgically active substance described
in the in-water drying method of section (I} and the
biodegradable ©polymer o¢of the present invention, to

25 precipitate and solidify a microcapsule. The amount of the



fine particles (mcro particles). 25 Further, the finely ground particles
may be washed in 49 the sanme nmanner as in the in-water drying nmethod of the
m crocapsul e production nethod (1), then, freeze-dried, further, dried
under heat. 5 The nethod of producing a controlled rel ease conposition (for
exanpl e, mcrocapsule) containing the physiologically active substance or
salt thereof of the present invention, hydroxynaphthoic acid or salt
thereof and the lactic acid polynmer or salt thereof of the present 10
invention is exenplified bel ow, however, also in the case wthout inclusion

of hydr ox i id It sther ct hopcap.be in the
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sane nmanner. ryi ng net (i) ON'method 15 1 nthis method, an
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organic solwgpgh for exanpl e, hal ogenated hydrocarbons (for exanple,
di chl or onet hane. < chl orof orm  di chl oroet hane, trichl oroet hane, carbon
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providing that it is selected from polymer-based, mineral
cil-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 examplie, silicon o0il, sesame o011, soy
bean o©0il, corn oil, cotton seed oil, coconut oil, linseed
0il, mineral o©il, 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, tﬁen,

15 washed with heptane repeatedly to remove the coacervation
agent and the like other than the composition composed of
the physiclogically 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 in the above-mentioned in-water
drying method of section (1) (i), then, freeze-dried,

further, dried under heat.

(ITITI) Spray drying method

25 For producing a microcapsule by this method, an



50 acetate, butyl acetate and the |ike), aromatic hydrocarbons (for exanple,
benzene, toluene, xylene, and the like), alcohols (for exanple, ethanol,
met hanol and the like), acetonitrile and the |ike are used. As the organic
solvent 5 for a lactic acid polyner or salt thereof, dichloronmethane is
particularly suitable. As the organic sol ygnt for hydroxynaphthoic acid or
salt thereof, alcohols are preferable. These may be separately dissolved
before mxing, or two materials may be 10 di ssolved in an organi c sol vent

m xed in suitable proportion. O them m xed solutions of hal ogenated

hydrOParbonérQHﬂi@|C@Wﬂé&ﬁﬁe Eb@ﬁ@&@ﬁ'egnﬁnddﬂ§ ékﬁybﬁr|kmnﬁ%ﬂﬁiﬁ§1 a
sol ution of dichloronethane and et hanol is suitable. Wien ethanol i's used as
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a m xed organic solvent of dichloronethane and ethanol is generally from
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(v/v), particularly prefera om a to about 30%
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vari es depending on the nolecular 0 actic pol yimer and the
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about 70/6b¥s¥§5%htdrg?£§ Q{gﬁﬁ{ﬁ@}y Jéfﬁ%fi% nozzle, and an organic

solvent in micronized liquid drops 1is 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 mentiocned.
After this, 1if 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 sclid by evaporating an organic solvent or water
while controlling the degree of wvacuum 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



about 1 to about 60% by weight, particularly preferably fromabout 2 to
about 50% by wei ght. The concentration of hydroxynaphthoic acid or salt
thereof in an organic solvent is, when a m xture of 5 dichloronethane and
et hanol is used as an organic solvent, generally fromabout 0.01 to about
10% by weight, nore preferably fromaboufg0.1 to about 5% by wei ght,
particularly preferably fromabout 0.5 to about 3% by weight. 10 Into the
organi ¢ sol vent solution of hydroxynaphthoic acid or salt thereof and a

| actic acid polynmer thus obtained, a physiologically active substance or

salt | thercof! s addeg and dissolyeqar i sperspd DSEUERRIY, od e

resul tant organic solvent solution containing a 1 ositron conposed of a

ohyel ol ooical LycashL e, substanses Bt sellohneyspl, Dudkooseptyboir,asls o

salt thereo icTacrd polynmer ~or “sal isa nto a water

phase, to fg%gt QF? ggégfgggg%gﬁé %ater phase) emnul sion, then, a solvent

in the oil i'spersed 20 in the water phase, to
prepare a mcrocapsule. The volunme of the water phase in this case is
generally from about 1- fold to about 10000-fold, nore preferably from about
5-fold. to about_50000-fold, particularly preferably fro bout 10- fold to
about 2000-fold GRSt hén%J?}PO‘E)has%ft voPGREYC3 R 9an @nulé???’églﬂﬁg beF SHefete t o

t he above-nenti oned 52 outer water phase. This enulsifier may be any
conpound composition (for example, microcapsule) containing “the

physicleogically 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 solution of
hydroxynaphthoic acid or salt thereof and a lactic acid
polymer or salt thereof is first produced. The organic
scolvent 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 scolvent, for example, halogenated
hydrocarbons (for example, dichloromethane, chloroform,
dichloroethane, trichloroethane, carbon tetrachloride and
the 1like), ethers (for example, ethyl ether, isopropyl

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



providing it can forma generally stable 0O/Wemulsion. Specifically, for
exanpl e, anionic surfactants (sodium ol eate, sodium stearate, sodium

| auryl sul fate and the like), 5 nonionic surfactants (pol yoxyethyl ene
sorbitan fatty esters [Tween 80, Tween 60, manufactured by Atlas Powder],
pol yoxyet hyl ene castor oil derivatives [HF¥ 60, HCO-50, nanufactured by

Ni kko Chem cal s] and the |ike), polyvinylpyrrolidone, polyvinyl alcohol, 10
car boxynet hyl cel l ul ose, lecithin, gelatin, hyaluronic acid and the like are
used. One of themor several of themin conbination my be used. The

concent rat | gRef BeUeCpl yIPLELELA Yl khe rANge (LANADAL N JaPdcL oA bY
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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

10 dissolved 1in an organic solvent mixed 1in suitable
proportion. 0f them, mixed solutions of halogenated
hydrocarbons and alcchols are preferable, and particularly,

a mixed solution of dichloromethane and ethanol is suitable.

When ethanol is used as an organic solvent mixed with

15 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).

20 The concentration of a lactic acid peolymer in an
organic solvent solution varies depending on the molecular
weight of the 1lactic acid peolymer and the kind of an
organic solvent, and when dichloromethane is used as an

organic solvent for example, the concentration is generally

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



and the |ike, hexahydric al cohols such as mannitol, sorbitol, dulcitol and
the like, and other aldohols are wused. O them hexahydric al cohols are
preferable, and 5 particularly, mannitol is suitable. As the

above- nenti oned nonohydric al cohols, for exanple, nmethanol, ethanol,

i sopropyl alcohol and the like are listed]l and of then, ethanol is
preferable. As the above-nenti oned nonosacchari des, for exanple, 10

pent oses such as arabi nose, xylose, ribose, 2-deoxyribose and the like, and
hexoses such as glucose, fructose, galactose, mannose, sorbose, rhammose,

fucose and hBeuki ke tar eapsed, cnd B thenyhhexeses iana pref epabkerapsyt he
above- nenti oned ol i gosaccharides, for exanple, 15 trioses such as

mel totri osegrbaf kboesecard R dd ks Hetio; such as stachyose and the
| i ke are used, and of them trioses are preferable. As the derivatives of

the above-menti onpgd @H@éﬁ‘é?ﬁ%&bﬁe%fd'm &9 139f old gopaechag s des,

for 20 exanple glucosanlne gal act osam™ne, ¢l ucuronic acid, galacturonic
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These osnotic préssure controlling agents™ nmay ne or

admi xture. generally from about 0.01 to about 10% by weight, more

preferably from about 0.1 to about 5% by weight,
particularly preferably from about 0.5 to about 3% by
welight.

10 Inte the organic solvent soliution of hydroxynaphthecic
acid or salt thereof and a lactic acid poclymer thus
obtained, a physiologically active substance or salt
thereof is added and dissolved or dispersed. Subsequently,
the resultant organic solvent scolution containing a

15 composition composed of a physiclogically active substance
or salt thereof, hydroxynaphthoic acid or salt therecf, and
lactic acid polymer or salt thereof is added into a water
phase, to form an C (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



These osnotic pressure controlling agents are used in concentrations so
that the osnotic pressure of the outer 5 water phase is fromabout 1/50 to
about 5-fold, preferably fromabout 1/25 to about 3-fold of the osnotic
pressure of physiol ogical saline.Wen mannitol is used as an osnotic
pressure regul ating agent, its concentratggn is preferably 0.5%to 1.5% 10
As the nmethod of renoving an organic solvent, a nethod known per se or '
pursuant nethod is used. For exanple, a nmethod in which an organic sol vent
is evaporated while stirring by a propeller type stirrer or magnetic

stirrer, ubhEasonjf:d@vengdeaer at irAg sapnai B 1si @Rdnlhe bikardt BeHPBIndS
pressure or reduced pressure gradually reduced, a nethod in “which an
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a rotary evaporator "and the |iKke, i n Which an organic solvent is
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The thus ob m cr éapsu e s 58 arate cent ugatlon
filtration, .th fr y I Iy aII iV S ?
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and thS like adgeéedut? t@e zurfa% %& a rocapsule ar e g@e E several
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wat er and t? Ilke freeze- dré@ % pr gs rocess, a
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f
° polyoxyethylene castor oil derivatives [HCO-60, HCO-50,
manufactured by Nikko Chemicals] and the like),
polyvinylpyrrolidone, polyvinyl alcchol,
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 1in 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 rphase. 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 alcohels, monchydric alcohols, monosaccharides,
disaccharides, oligeosaccharides and amino acids and
derivatives thereof and the.like are listed.

As the above-mentioned polyhydric alcochols, for

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



particles. As the coagul ation preventing agent, for 5 exanple,

wat er - sol ubl e pol ysacchari des such as mannitol, |actose, glucose, starches
(for exanple, corn starch and the like) and the |ike, am no acids such as
glycine and the |like, proteins such as fibrin, collagen and the |ike, are

used. O them mannitol is suitable. 10 Thg addition anmount of the

coagul ation preventing agent such as mannitol and the like is usually from
0 to about 24% by wei ght based on the m crocapsule total weight. After
freeze drying, if necessary, water and an organic solvent in mcrocapsul es

may be renopedthhyiedld nglcdbolusderudondit i onsb Cads) ngyild tlt,uabdbnsten of
m crocapsul es under reduced pressure. Preferably, mcrocapsules are heated

at a tenperahdr e tafeound jog, sl ﬂugiaéh?/dbhghemtb@mtshe sudH ergedi @henpobn}
glass transition tenperature of a lactic acid polymer neasured by a

di fferenti akoseARaiNg 20168011 nBiEr tHBder] )Eondbhonst 9 r @ AiIEPRI1A UL Be
i ncreasing speed of 10 to 20C per mnute. Nor e preferably, heating 1is

conduct ed ahsfe%nper@tfur@ﬁeﬁrom rJT-L}ﬁ‘df:L’B enedhate poidt &If%%%btlreansaﬁaon
tenperature of a lactic acid poly w thin the range fromt

|nterngd|aL§aQQthlggqgs %@nhﬁﬁ%ﬁ!tk?@n{%ﬁﬁﬁkﬁt“re of a lactic aC|d pol ynmer
he

to a 56 tenperature hi by abou an the internediate point glass

;(r:?gm tion tenperaturg i her ﬁ%fve ﬁ%lhttl @Irl ymonéﬁﬁ)z a.l a%tllc%haodlsd glygplic
polynmer is used as a lactic aC| pol ymer |ng i's conducted
preferably g&ample, methanol, ethanol, isopropyl alcochol and the like
are listed, and of then, ethancl 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,
galactcose, mannose, sorbose, rhamnose, fucose and the like
are used, and of then, hexoses are preferable.
As the above-mentioconed oligosaccharides, for exémple,
15 trioses such as maltotriose, raffinose and the 1like,
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,
galactureonic 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. Of them, L-

25 arginine is preferable.



5 tenperatures lying within the range fromaround the internedi ate point
glass transition tenperature to a tenperature higher than the internedi ate
point glass transition tenperature by 10 C, further preferably at
tenperatures lying within the range fromaround the 10 internedi ate point
glass transition tenperature to a tenpergjure higher than the internediate
point glass transition tenperature by 5C. Though the heating tine varies
dependi ng on the anmobunt of mcrocapsules and the like, it is fromabout 12
hours to 15 about 168 hours, preferably from about 24 hours to about 120

hours, particul aghys@r %fs{%%l%)’grre%@ﬁtéo%oé&@%{ﬁgt Qg9efPQU30 HoUiSeq af ter

the mcrocapsule itself reaches a given tenperature. "The heating nethod is

not particulq estyiche provided that a set of microcapsules can be
uniformy %eg%%dg As t%e %égggarying nmet hod, for exanple, a nethod of heat
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lacticoaci d, 5 polymer or salt, thereof, js,produged, The drganic solyeny and
from about 1/25 to about 3-fold of the osmotic pressure of
physiological saline.When mannitecl 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 1is 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 methed in
which an organic solvent is 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 is 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



acid polynmer or salt thereof in the organic solvent solution are the sane
as in the above-nentioned section (i)(i). Wien a m xed organi c sol

used,

above- nentioned section Mi).

the 10 proportion of the two materials is the sane as in the

vent is

A physiologically active substance or salt

t hereof is dissolved or dispersed in thussobtai ned organic sol vent
solution of a lactic acid polyner or salt thereof. Then, 15 to the
sol vent solution (oil phase) containing a conposition conposed of

physi ol ogi cally active substance

organi c
a
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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 c¢ecagulation preventing
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
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
calorimetef 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

transition temperature of a lactic acid polymer to a

S eedtide | nRasRt, 20%of 1 4

vent



about 10000-fold, nore preferably from about 5-fold to about 5000-fold,
particularly preferably fromabout 10-fold 10 to about 2000-fold of the oi
phase vol ume. The above-nentioned emul sifier, osnotic pressure controlling
agent which nay be added into the outer water phase and the subsequent
preparation nmethod are the sanme as in theesection (1)(i). 15 (iii) WA W
method (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 obtai ned organic solvent 20 solution is called an oil phase. This

product i on EERRAGH o i 3AER A%y | Aiie above: MRIKdoNedeseehiainel) bl

Al ternatively, hydroxynaphthoic dcid or salt thereoft and a lactic acid
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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 o¢f 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



active substance or salt thereof [as the solvent, water, 10 m xtures of

wat er and al cohols (for exanple, nethanol, ethanol and the |ike) and the

| ike] is produced. The addition concentration of a physiologically active
substance or salt thereof is generally fromO0.001 ng/m to 10 g/m, nore
preferably fromO0.1 ng/m to 5 g/m, furtder 15 preferably from 10 ng/m to
3 g/m. Wen the above-described physiologically active substance has a
basi ¢ group such as ami no group, salts of a physiologically active
substance include a salt with inorganic acid (also referred to as inorganic

free 20 aC‘ﬁ%éé%rg%RﬁP#ﬁz aCéEﬁg@EgtaE‘e% 3G G oS, i@yﬁf@f&%ﬂfi&
acid, sulfurrc acrd, nitric acid, boric aci etc.), organic ‘acird (also
referred to as organic free acid) (for exanple, succinic acid, acetic acid,

propionic acid, trifluoracetic acid etc.). 25 Wen a physiologically active

substance has a ?gi?:@éggﬂgégﬁﬁeauﬁﬁ&as carboxyl group, salts of a

physi ol ogi cal | y |l ude a salt with inorganic base (also
referred to as inorganic free base) (for exanple, . alkalj tal s such. as
Codtum pot assi URLSERAAN cGRaRARE! 200 Neitn BELSEEE ot 2 ragnaSumCE ¢, )
organic base (also referred to as qrganic free base) (for exanple, organic
am nes® suchPOB¥Me¥ i ¥ h§PaRi ABETERS| & SarrREU&Sdds such as arginine, etc.).

Furt her, physiologically active peptides may forma nmetal conplex conpound
(for exanple, copperc&gapiex SR tccipl ekhe concentration of ‘a lactic

acid polymer or salt thereof 1in the organic sclvent
solution are the same as in the above-mentioned section
(I) (1) . When a mixed organic solvent 1s used, the

10 proportion of the two materials 1is the same as in the
above-mentioned section (I) (i).

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

15 to the organic solvent solution (cil 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
sclvent, water, agueous solution of alcohcls (for example,

20 methanol, ethanol and the like), pyridine agquecus solution,
dimethylacetamide agqueous solution and the 1like] is added.
This mixture 1is emulsified by a known method by a
homogenizer or ultrasond and the 1like, to form a W/C
emulsion.

25 Then, the resulting W/0 emulsion composed of a



10 etc.). Wien a physiologically active substance is a LHRH derivati ve,
acetic acid is particularly preferably added. As the solution aid and
stabilizer, known materials may be used. Heating, shaking, stirring and the
i ke may be conducted for dissolution and dispersion of a 15
physi ol ogi cal |l y active substance and addi tgves to an extent not
deteriorating activity, and thus obtai ned agueous solution is called inner
wat er phase. The inner water phase and oil phase obtai ned descri bed above
were enul sified by a known nethod such as honogeni zer 20 or ultrasonic wave

and the |ik?h§v%1foqro@1%an emysiiQ  Theyol AHpee of dhe oiliphasengixed, is
from about abdout 1000-f ol d, preferably from2 to 100-fold, nore

preferably B@%%%?%Fh%h%‘lcloaégbd% bee VOl OF B 4 NNelcuwal e phase.

25 The visco he resulte S|on |s 61 generally from about 10

o000 PpoByEES 20y oM ARallcs gg O4f0e T ther praferabl yotrom

about 500 t cp a rom a T he“resulft ant'w

enmul si on co sed hysi, ol oqi.cal | cti bst sal t er eof ,
hydr oxynaph?ﬁgl C agvlgd 6Irm€sigl %Jate ase%/@ t(g ?I phg 3%0;0 cﬂ/ur;cee?r O‘FLQ
thereo% is aﬂded into a water ﬁhas i nner_ wat er hagg ‘

?s

(oi | pRase) PPAPEut & Shkt €7 SPHASEY l1nhetrpe OJsgl %%Fei 5t ne’ BrY

evaporated of %%rséc%“n?{c?é’oéé‘éguihe 04T NS eépBQ‘é‘%lon,t%hprexPc?fume of

the outer water phase 1is generally from about 1i-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 oil phase volume.
The above-mentioned emulsifier, osmotic pressure
controlling agent which may be added intc the outer water
pthase and the subsequent preparation method are the same as

in the section (I) (i).

15

(iii) W/O/W method (2)

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

20 solution is called an ©il phase. This production method is

the same as 1n 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



m crocapsule. In this operation, the volunme of the outer water phase is
generally from about 1-fold to about 10000- fold, nore preferably from about
5-fold to about 5000-fold, particularly preferably from about 10-fold to
about 2000- 15 fold of the oil phase volune. The above-nentioned emulsifier,
osnotic pressure controlling agent whichggay be added into the outer water
phase and t he subsequent preparation nethod are the sanme as in section
(I)Y(i). 20 (I'l1) Phase separation nethod When a m crocapsul e is produced by
this method, a coacervation agent is gradually added while stirring into

f_ Lk
S&Sf%ﬁ‘%&i?#}%&ﬁ? petts it %%Qé%ﬁ'i%%%@%?ﬁiél%@ﬁm ToERe Prat1s
hod o ht h d It th f
i n-wat er %I %%;roo §t ther roxngp t Oéglgg;gog%§§%t cﬁégeo f,nand

| actic acid Yo pr |p| Sdl i

m cr ocapsul The ampunt _of .the ¢ cer ation agent | m 5 about 01l to
1000- ol d, ﬁ%&?éPéBW%P&ﬁw Aesouts %5‘ 0801 Bhe 893 Ra Ry S Te o [ SHBPEHt abl y
f rom about 1 to 200-fold of , the oil ﬁgasﬁ vol uge Tgf coacervatlogoggent
i s not partFEGl SR EESAN e d S (FREER Y t hAP™ £PPE s -ected FRORT

pol ymer - based, m neral 10 oil-based or vegetable oi | - based conpounds mhlch
are ni Sci bl BYWSHH or BakPc RFA RO Bt TN AP U s sl Ve t RBOUL 60%

weight, particularly preferably from about 2 to about 50%
by weight.
Next, a solution or dispersion: of a physioclogically
active substanée or salt thereof [as the solvent, water,
10 mixtures of water and alcochols (for example, methanol,
ethanol and the like) and the like)] 1s 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
physiclogically active substance include a salt with
inorganic acid {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



physi ol ogically active substance or salt thereof, hydroxynaphthoic acid or
salt thereof and lactic acid polynmer 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

i ke are used. These nmay be used in admgture of two or nore agents. Thus
obt ai ned m crocapsule is separated, then washed 20 with heptane repeatedly
to renove the coacervation agent and the |like other than the conposition
conposed of the physiologically active substance or salt thereof,
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liquid drop is evaporated in an extrenely short , .
te as organic free base} (for example, organic amines such
as triethylamine, basic amino acids such as arginine, etc.).
Further, physiclogically active peptides may form a metal
complex compound (for example, copper complex, zinc complex
10 etc.). When a physiologically active substance is a LHRH
derivative, acetic acid is particularly preferably added.
As the sclutien aid and stabilizer, known materials
may be used. Heating, shaking, stirring and the like may
be conducted for dissolution and dispersion o¢f a
15 physiologically active substance and additives to an extent
not deteriorating activity, and thus obtained agueous
sclution is called inner water phase.
The inner water phase and o0il phase obtained described
above were emulsified by a known method such as homogenizer
20 or ultrasonic wave and the like to form a W/0 emulsion.
The volume of the 0il phase mixed is from about 1 to
about 1000-~fcld, 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 is



period of tinme, to prepare a mcrocapsule. As this nozzle, 15 for exanple,

bi -fluid nozzle type, pressure nozzle type, rotation disk type and the |ike
are nmentioned. After this, if necessary, washing my be effected in the
same manner as in the above-nentioned in-water drying nethod of (1), then,
freeze-dried, further, dried under heat. 20 Regarding the form other than

t he above-nentioned mcrocapsule, 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 | n-wal eho Lyl ngy 22, BR! AN 1die 01 £6068P3Y! © URAGHION fRLNOGLL) MY
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mcro particles%. 5 Further, %Qe fi§§;y ground particles my be washed in
the same marheftafIPR #RBUFnIkater 2dr'ying method of the microcapsul e
producti on nethog %I), &Een, freeze-dried further, dried under heat. The
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rel ease conposition containing a hydroxynaphthoate which is a | _
hydroxynaphtheic 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)/C (ocil phase}/W (outer water
phase), then, a solvent in the oil phase is evaporated or
1¢ scattered intc the outer water phased, to prepare a
microcapsule. In this operation, the volume of the outer
water phase is generally from about 1-fcld 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 oil phase volume.

The above-mentioned emulsifier, osmotic pressure
contrelling 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 1is produced by this method, a
coacervation agent 1s gradually added while stirring into
an organic solvent scolution containing a composition

25 composed of the physiologically active substance or salt



15 physiologically active substance of the present invention will be
exenplified. In the production nethod, a physiologically active peptide is
preferably used as the physiologically active substance. 20 (1V) Two step
met hod A physiol ogically active substance or salt thereof is added to an
organi ¢ sol vent solution of hydroxynaphthgzc acid or salt thereof so that
the weight ratio shown in the above-nentioned definition of the conpoundi ng
anount of a 25 physiologically active substance is satisfied, to nake an 65
organi ¢ solvent solution containing a hydroxynaphthoate of a

physi ol ogi cghtye8gt 'd’é‘sé&hbéé@”ci% e S i9gaRL SQkyenRl ImetiSa Sare @?Lé

described in section (I)(i). When a m xed organi c” sol'vent is used,
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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
physiclogically active substance or salt therecof,
hydroxynaphthoic acid or salt thereof and lactic acid
'polymer or salt thereof. Specifically, for example,
15 silicon o0il, sesame o¢il, soy bean c¢il, corn oil, cotton
seed o0il, coconut o0il, linseed o©il, 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
physioclogically active substance or salt thereof,
hydroxynaphthoic acid or salt thereof and lactic acid

polymer or salt thereof, and the residue is dried under

25 reduced pressure. Alternatively, washing is effected in



controlled rel ease conposition (m crosphere of fine particle) can be
produced. As the organic solvent, for exanple, hal ogenated 20 hydrocarbons
(for exanple, dichloromethane, chloroform dichloroethane, trichloroethane,
carbon tetrachloride and the like), ethers (for exanple, ethyl ether,

i sopropyl ether and the like), fatty estgrs (for exanple, ethyl acetate,
butyl acetate and the |like), aromatic hydrocarbons 25 (for exanple, benzene,
tol uene, xylene, and the like) and 66 the |like are used. These nay be used
in adm xture of appropriate proportion. O them hal ogenated hydrocarbons

are preferabhe, Mt prdhhes! akl Yun dikd! aheRRLARAR ilcheS Uil P €ar Salexhg the
resul tant or gam ¢ solvent solution cont al ni ng a conposi t1on contal ni ng a

hydr oxynaphtpeate of s asQE¥§b9|09k??£§y achiMe substapcgrigqaddedrinte, a
water phase, to forman O (oil phase W (wat ér phase) enul'sion, then, a

sol vent in yhe.ail,phase g evaporated, to prepare 10 a nlcrocapsule The
vol unme of the water phase in this case is generally fromabout 1-fold to
about 10000-fold, nmore preferably fromabout 5-fold to about 5000-fold,
particularly preferably fromabout 10-fold to about 2000- fold of the oi
phase olu he .above-.nenti oned, emul sifier, osnotic pressure

contro ||ng?§éé2t£Rﬁa¥h Wg e 5 agﬁuﬁilnto t he outer wat er

For producing a microcapsule by this method, an
organic solvent solution containing the physioclogically
active substance or salt thereof, hydroxynaphthcic acid or
salt therecf and lactic 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
pericd 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-mentiocned
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 1in the microcapsule production method (I) may be



phase and the subsequent preparation nmethod are the sanme as in section
(I)(i). 20 As the nmethod of renoving an organic solvent, a nethod known per
se or pursuant nethod is used. For exanple, a nethod in which an organic
solvent is evaporated while stirring by a propeller type stirrer or
magnetic stirrer and the like at nornmal gfessure or reduced pressure 25
gradual ly reducing, a nethod in which an organic solvent is 67 evaporated
while controlling the degree of vacuumusing a rotary evaporator and the

| i ke, and other nethods are |isted. The thus obtai ned m crosphere is

separat ed byr; 8qCeRf 'd S UgRt beNeQhpbirhihialy oh éf‘?&miér 881RBYe Q00 L8kt y
active substances, hydroxynaphthoic acid,” emulsifier and the |ike adhered
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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 is a
15 physiologically active substance o©f the present invention
will Dbe 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 hydroxzynaphthoic
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



an organic solvent in mcrospheres may be renoved by 20 heating under

condi tions causing no nmutual fusion of mcrospheres under reduced pressure.
Though the heating tine varies depending on the amount of m crospheres and
the like, it is fromabout 12 hours to about 168 hours, preferably from
about 24 hours to about 25 120 hours, parggcularly preferably from about 48
hours to 68 about 96 hours, after the m crosphere itself reaches a given
tenperature. The heating nmethod is not particularly restricted provided
that a set of nicrocapsules can be uniformy 5 heated. As the heat drying
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above-mentioned section (I) (i).

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

10 per se or pursuant method 1s 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 is a physioclogically
active substance thus obtained is produced again, and a
controlled release composition {microsphere of fine
particlie) can be produced.

As the organic solvent, for example, halogenated

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

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



above-nentioned definition of the conpoundi ng anount of a physiologically
active substance is satisfied, to make an organic sol vent sol ution
cont ai ni ng a hydroxynapht hoate of a physiologically active substance, and a
controlled 25 rel ease conposition (mcrosphere or fine particle) is 69
produced. This organic solvent is the sagg as described in section (I)(i).
When a m xed organic solvent is used, the ratio of themis the sane as
described in the above- 5 nentioned section (1)(i). Next, an organic sol vent
solution containing a hydroxynaphthoate of a physiologically active

substance i gnoaddad i 0@ A, u@ier PRASSe Gk OB ans0a(old BBASGLLVL(vat er
e Ol to

phase) emul sion, then, a solvent int phase I1s 10 evaporate
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e
phase and tﬁglgﬁgégquent preparation method are the same as in section

(I1'V). 20 The congrolled rel ease conposition of the present invention may be
any form such asMNAFErosphBFe, AEEM §B§uIePIQQQh§[xﬂﬁ$iﬂ§?Rrﬁ<ﬁ%ﬁﬁﬁﬂ??cle)

and the like, and a .y o
contalning a composition containing a hydroxynaphthoate of

a physiclogically active substance is added into a water
phase, to form an O {o0il phase)/W (water phase) emulsion,
then, a solvent in the oill 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-fcld, more
preferably from about 5-fold to about 5000-fold,
particularly preferably from about 10-fold to about 2000-

fold of the oil 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 the method of removing an organic solvent, a method

known per se or pursuant method is used. For exanmple, a
methed in which an organic scolvent 1s 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



m crocapsul e is suitable.
25 invention can be adnmnistered itself or

subst ance
i njection

The controll ed rel ease conposition of the present
can be used as a 70 raw materi al

and made into various drug forns before adm nistration, as an

or inplantable agent into nuscle, subcutaneous, organs and t

he

| i ke, permucosal agents into nose, rectymn uterus and the |like, oral agents

5 (for exanple, capsules (hard capsule, soft capsule and the Ilike), solid
drugs such as granules, powder and the like, liquid drugs such as syrup,
enul si on, suspension and the 1like) and the like. For exanple, for use of

the Con”o'éx‘? Lelease theCQ{B}PéMlPﬂ%O{héh%e r%%e”éf”@‘ééﬂhino s%%f”a

|nject|on

ese can e made 1 nht'o ‘an ueous suspensi on togethe

dlsper3|ng:§9§£a¥(&3£ o as sod{f%%tanﬁﬁu%UCh as TM@ﬁer %9 ﬁﬁg}GO

| i ke, polysacc

onate, car

d the

oxyne T¢8I 1% ose,

sodluntalglgate @nd 15 the like), preservative (for exanple, nethylparaben
pr opyl par ab o 5R the l'i ke), isotonization agent (for exanple, sodium

chl oride, mannitgl, rb|toI | ucose, proll e and the |ike ersed
together with ve ?abl ggéﬁnﬁé SV TS Cor i | &R r?ggd

gi ve qg 20 oilg S ggnslon mhlqh can .be actually used a a controlled

rel eas® injeetrbhtUShet Par t9%l 1§Ff€t&Pnthet38ﬁtr Yes B0 tion

of the present invention, when used as a

10

15

20

25

active substances, 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.

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, glucese, 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, mannitel is suitable.

Further, after freeze drying, if necessary, water and
an organic solvent 1in microspheres may be removed by
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

120 hours, particularly preferably from about 48 hours to



suspended i njection, may advantageously be in the range 25 satisfying the
degree of dispersion and needl e passing 71 property, and for exanple, from
about 0.1 to 300 u m preferably fromabout 0.5 to 150 a m further
preferably fromabout 1 to 100 umas the average particle size. For
sterilizing the controlled rel ease conposggion of 5 the present invention,
a nethod of sterilizing the production whole process, a nethod of
sterilization by T - ray, a nethod of adding a preservative, and the |ike
are listed, but the sterilization method is not limted to them The

control | ed ggbgasescomRRsid,i 0B ek rt henOr eRitosdie FOVAHIOF CRBBRWSEY as a
safe nedicine and the like for mammuals (for exanple, human, cattle, pig,

dog, cat, ”ﬁ§§§n cEAberkabbict and the like) since it has low toxicity. The
dosage of the controlled release conposition of the present invention

differs variousl zﬂhgepﬁggkmaﬁonm&ex%gl%gi @”%&P@i@&‘lafi%a Pé‘é’@i?#@@&ca' ly

active substance which 1s the main drug, drug form duration tinme of rel ease

of a physio e y Ve, s a , j i se ofj.ec i and
the 1 ke apaovedeld Bithodudty bat hateePFasi e mean: o o PRLERLS
physioFogicgll¥egctive substance. 20 The dose per adm nistration of a

physi o ogicaF?y active substance which is a main drug is, when the

control led rel egse omosiLi an )5, S-IBALD, P 283 AL Q1 89! 848 hoa 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 methed 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 1in 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 c¢rganic solvent solution of hydroxynaphthoic
20 acid or salt thereof so that the weight ratio shown in the
above-mentioned definition of the compounding amcunt 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



preferably within the range fromabout 0.01 ng to 10 ng/kg, further
preferably within the range fromabout 0.05 ng to 5 25 ng/kg per adult
person. 72 The dose of the controlled rel ease conposition per

adm nistration is selected in the range of preferably from about 0.05 ng to
50 ng/ kg, further preferably fromabout g1 ng to 30 ng/kg per one adult. 5
The dose frequency can be appropriately selected depending on the kind and
content of a physiologically active substance which is the nain drug, drug
form duration tinme of release of a physiologically active substance,

obj ect di segsgguc0hj ect animals and the Iike, 10 such as once per several
weeks, once per nonth, once per several nonths (for exanple, 3, 4 or

months, and the pike), oBfdniBe ddkpenThe contol legd eheasgecompgsitian of

t he present i nvention e USE as a preventive or curative agent

various di sgasesod Rmagg tdie. kol g pxsboLaaleal lsaq&ﬁ?e@wétance

cont ai ned, hyS|o oglca ve substance iI's a

derivative fgé exaqg & 52N be sed_as a rev nt i v. 9 cura% %k for
hor mone- depefitent ©di sexdbs 15pal |cu?%??y, ex Hormone- dépen eﬁt Leases
such 29 as sex, hor mgne- d Eendg&g ncers (e.g., prostatic cancer, uterine

cancer> br ¢R8P ¢3RCEr S€hi ﬁunnr and the like), prostatic

hyperpla3|a, end riosis, uterinpe myo preco i ous pub
dysmenorr hea, anﬁﬁﬁ%rheéﬁ-pr%ﬁ%ﬁ%%?uaﬁoq%en ution Oneélnlng @

hydroxynaphthoate of a physiologically active substance 1is
added into a water phase, tc form an O (o0il phase} /W (waterx
phase) emulsion, then, a solvent in the o¢il phase 1is

10 evaporated, to prepare a microsphere. The wvolume of the
water phase in this case is generally from about 1-fold to
about 10000-fold, more preferably from about 5-fecid to
about 5000-fold, particularly preferably from about 10-fcld
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 subseguent 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 1s suitable.

The controlled release composition of the present

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



syndronme, nultilocular ovary syndrone and the like, as a 25 preventive drug
for recurrence of breast cancer after the 73 operation for prenenopausal
breast cancer, as a preventive or curative drug for Al zhei mer disease and

i mune deficiency and the |ike, and as a contraceptive agent (or, when
rebound effect after drug withdrawal is ug4lized, 5 prevention and curing of
infertility), and the like. Further, the controlled rel ease conposition of
the present invention can be used also as a preventive or curative drug

for benign or malignant tunmor which is LH RH dependent though sex hornone

non- dependent . 10 .Ther ef ore, harnone pendent . dj seases, in partic sex
hor none dep%%vﬂerﬁatceal?1jtae sstgF%él)%grrp?]g& glraodgeta 1gjc;S:ar?](s:aerl,ousut gF:lllr%'ie %%%}é%r,
breast cancer ituitar | and tunor. and . _t.he l.ike), sex hor dependent

i seases SUCREGES PRBSPACORELAY:! GidGHeryVGSS OThy FHONE 17 ctdtt bus 15
puberty, dysnenorrhea, anmenorrhea, prenenstrual syndronme, multilocu

ovary syndrb"i‘rjéoaﬁ‘&sf:aéfl i%%’é’%?rﬁé"g?'ev%‘i@as GPgt Fglﬁt g‘é‘,keancp%’f%ﬁ‘f\%% can

be prevented by admnistering to a manmal an effective dose of the treating
or preventi#geNh§edn tocOGSH NG 8T Wi sUTvent #BA, AR ldkSo Ik ragRRt Bf 20
breast cancer after the operation for prenenopausal breast cancer can be
preven? ed t hEPEbgXampe ef oldaREHG Sex BT €sCapdlt ef eFehe Capsndiceang | the

illustrate the present invention in detail, but do not 25 limt the scope
of the invehik®eh,atsodlild drugs such as granules, powder and the like,

liquid drugs such as syrup, emulsion, suspension and the
like) and the like.
For example, for use of the controlled release
10 compositions of the present invention as an injection,
these can be made into an agquecus suspension together with
a dispersing agent (for example, surfactants such as Tween
80, HCO-60 and the 1like, polysaccharides such as sodium
hyaluronate, carboxymethylcellulese, sodium alginate and
15 the 1like), preservative {for example, methylparaben,
propylparaben and the 1like), isotonization agent (for
example, sodium chloride, mannitol, sorbiteol, glucose,
proline and the like}, or dispersed together with vegetable
0il such as sesame o0il, corn oil and the like to give an
20 0oily suspension, which can be actually used as a controlled
release injection.
The particie 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



74 [ Exanpl es] The weight-average nol ecul ar wei ght and the content of each
polynmer in the foll ow ng exanpl es and reference exanples are the

wei ght - average nol ecul ar weight in terms 5 of polystyrene neasured by gel
per neati on chromat ography (GPC) using nono-di spersed polystyrene as a
standard substance and the content of eagh polyner calculated from it.
Measurenments were all conducted by a high perfornmance GPC appar at us

(manuf actured by Tosoh Corp.; HLC-8120 GPC), 10 and Super H 4000X2 and Super
H 2000 (all manufactured by Tosoh Corp.) were used as the colum and

t et rahydr of gﬁgﬁgtrh 3 Iu%qg o ofﬁ"’%}t}ﬁp?%t'e ﬂ'o{ﬁ-?a {mnyas the gppi |5’? Rhase.

The detecti ased erential refractive index. 1
Fef e ense: DXaUBLe oty Yieshs,Of 2t Le aug BT Ruhe ! Shete DL 26U &
DL1 act | do. TARH PREY war & pa Pl P8R BHE BarelcaP Ls0 ns T36C Tor about 2
hours. After co Ietsitoni f.zt.he rteﬁactign 12 gL %fledi chl oromethane  was
pour ed 1 nto ¢ he fB&ctT o SdiAtort - Srtol b Pht Sowae L Hdted 90 H o
riflugroacetic acid Lo case,a,depr otegti of 25,4 eagt o% NS, S!S on of

production whole process, a method of sterilization by vy -

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 wvariously deéending on the

15 kind and content of a physiocleogically active substance
which 1s the main drug, drug form, duration time of release
of a physioclogically active substance, object diseases,
object animals and the like, and may advantageously be the
effective amount of a physioclogically active substance.

20 The dose per administration of a physiologically active
substance which 1is a main drug is, when the controlled
release composition is 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.



di chl oronet hane was added to the reaction solution, then, the reaction

sol ution was poured into 2800 niL of isopropyl ether to cause precipitation
of the intended substance, then, a re-precipitation operation was repeated
wi th 5 dichl oronet hane/i sopropyl ether, to obtain a lactic acid polyner
havi ng a wei ght-average nol ecul ar wei ght 9§ about 40000. Reference Exanple
Bl 10 The pol ynmer obtained in Reference Exanple Al was dissolved in 600 nmL
of dichl oronet hane, and washed with water until the solution becane
neutral, then, 70 g of a 90% | actic acid agueous sol ution was added, and

they were reactegeatqd0. Mhernthecyet 8h1 1 ayerage I8 echic WRIHM Jorof
t he pol yner dissolved in the reaction solution reached about 20000, the

sol ution wagqrgnhed L@ cp0Md PRIl Cin BRE SQAJE Hf SiChloLorp! bags vas

poured to stop the reaction, and the solution was ed wt er until

the reacti gBoﬁ%' W ign Hﬁc%e g@gg&gkg,”fﬂdﬂ@?h' ?Qf\é’ir%gl af: om Zgbgﬁ{‘:‘

reaction solution was concentr dried to ontain ic acC

pol ymer. Th nt _of, .t d carb I roups of the resulting lactic acid
B.ont b6 a0 R erty Fh ads

pol ymer was abou e polynmer, and the content of

pol yners havi ng | ecul ar ights of 5000 qgr less was_7.29.w% 25 76
Ref er ence ExaanEE%I ?ﬁgepoﬁg' Ob5tdai i it%ﬁ%ﬁ%ﬁ%ﬁﬁ%?f& %%Ye ﬁ?%ﬁﬁged

depending on the kind and content of a physiologically
active substance which is the main drug, drug form,
duration time of release of a physiclogically 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 ﬁreventive or curative agent for
15 various diseases depending on the kind c¢f a physiologically
active substance contained, and when the physiologically
active substance is 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 2s sex hormone-dependent cancers {e.g., prostatic cancer,
uterine cancer, breast cancer, pituitary tumor and the
like), prostatic hyperplasia, endometriosis, uterine myoma,
precocious puberty, dysmencrrhea, amenorrhea, premenstrual
syndrome, multilocular ovary syndrome and the like, as a

25 preventive drug for recurrence of breast cancer after the



di ssolved in 600 nL of dichl oronethane, and washed with water until the
sol ution becane neutral, then, 70 g of a 5 90% | actic acid aqueous sol ution
was added, and they were reacted at 40C. Wen the wei ght-average nol ecul ar
wei ght of the polyner dissolved in the reaction solution reached about
20000, the solution was cooled to roomtemperature, and 600 nL of

di chl oronet hane was poured to stop the 10 reaction, and the solution was
washed with water until the reaction solution becane neutral, then, the
reaction solution was dropped into 2800 nL of isopropyl ether, to cause

precipitati ppeehtibe iftrensesnd st esaci regkyMancet)e 4y egi préakg-obkai ned
by decantation was dissolved in 15 600 nL of dichl oronethane, then, the

sol ution wagy concenti@d edqang dried 1a10hkaif2 1605950858 | agld ¢ 8fihfne
pol ymer. The anount of the end carboxyl groups of the resultant lactic acid

pol ymer was ; u - P Of he ~pal i - r
dé??h‘&eﬁ@?’h R %}géctﬂ-llge,_an& sPQ 3633?{ riag rﬁ’ﬁﬁ&{)?g% €rage,

nol ecul ar wei ght of e 20 Ic acid pol yner ar wel ght

used, the yeight;ayerage Jpkecul arevel Ol 0f LHEHACLLG aghd polynpr af ter

hydrol ysi s treatne e wel ght - average nol-ecu wei ght = of e resultant

i ntended | agti i.d_pol r and the l.ecul ar. fraction re_shown.in Table
1 5597 rofbrisEsibeinstle led ey e LR ey o T8 Bakh

nvention were. gt ained Iy ¢ e FA, IPONSL 884D TRNeLeNse e Gl

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

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

15 puberty, dysmencrrhea, 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.



The wei ght - aver age nol ecul ar wei ght of the lactic acid 5 polyner of higher
nol ecul ar wei ght used, the weight-average nolecular weight of the lactic
acid polymer after hydrolysis treatnent, the wei ght-average nol ecul ar

wei ght

of the resultant intended lactic acid polynmer and the nol ecul ar

fractions are shown in Table 1. 10 [Tabl e74] Reference Exanple C 123456 Mw
of lactic acid polyner of higher 405004360040400433003860055000 nvol ecul ar
wei ght Mv after hydrol ysi s222002220022700222001860027200 Mwv of resulted
| actic 2290022200219002230019400 28200 acid pol yner |

Nblecularl-@ﬁQQﬁ8@§QJO7O.000.010.080.04 wei ght 1- 30000. 951. 120. 870. 091. 450. 62

f ractions ML-50
known that the |@gti gei

03.864.173.893.924.692. 50 As apparent from Table 1, it
kd aRRIKERS rRfl WA ¥ SRENYni Nyent 08 Obheépedor

is

2]
according to the nethog of the present invention has a fraction of polyner

having ol egybar yeights of :5099e0r dcas%yPlhn ADUM a1 96 Dindel btepinbess, 2

fraction of poly

10

15

20

25

avi ng
examples are the weight-average molecular weight in terms

of polystyrene measured by gel permeation chromatography
(GPC) wusing 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),
and Super H 4000X 2 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.

Reference Example Al: Synthesis of lactic acid polymer of
higher molecular weight

To 230 mL of dehydrated xylene was added 4.1 mlL of 1.0
mol/L diethylzinc hexane solution, 1.35 g of tert-butyl
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 trifluorcacetic acid to case a deprotection

reaction. After completion of the reaction, 300 wmlL of



nol ecul ar wei ghts of 3000 or |ess of about 1.5% by weight or |less and a
fraction of polynmer having nol ecular weights of 1000 or |ess of about 0.1%
by weight or less. 78 [Exanple A] Conposition containing hydroxynaphthoic
acid Exanmple Al A solution prepared by dissolving 144.4 g of a DL- lactic
acid polynmer (weight-average nol ecul ar wejght: 22500, 5 carboxyl group
anmount by a |l abeling quantification nethod: 66.7 Li rnol/g) into 111.7 g of
di chl oronet hane, and 147.2 g of a solution prepared by dissolving 7.5 g of
3- hydr oxy-2- naphthoic acid into 175.1 g of dichl oronethane and 13.5 g of

et hanol , “ﬁﬂfcﬂlé??m@ﬂﬂaﬁ@anﬂJ!g L9 %g'gﬁﬁaZZéaétQ%ﬁothuﬁiEQﬂti ff this
d and m

organi ¢ sol vent solution was wei ghed, xed W th an aqueous sol uti on

obtained by, dissgbui0g, 25189 0.0h,An Aselahe: L PoRbhdSIA d 0. 2347, 0 Of

distilled water an eating to mxture was stirr

m nutes for h .ermul sificati 5 epul sifi in h eni zer
under condi?#@%g ocblﬁgﬂge r%ﬁg %?iggﬁ%%été%fugﬁefO$ﬁ$§X9§§ enu %?%ﬂg ‘Then,
this WO enulsion_was cooled tq 15.0C, then oured_intaq 25 of a.0 1%
() Dol yeTHGT al Bondis CRE S halitact tRERABYOR: pBaR SFRRTEAS GHE oal

I ndustry Co d.) agueous.solution 20 controlled previous 0 15. 0CC over
5"t os aiteBb O G EHAGS ARAPEPRY e ST 008 pPhY Ll g | HEVER G RE
FLOW (manufactured by Tokushu Kika K K ) to give WLO1W enul%ion. Thi s

W Q' W enmul sfonYas SCatdr ¥ELBRErBVPEGIe molecular welght of about

40000.

Reference Example Bl

10 The poclymer 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 40°C. When the weight-average molecular weight

15 of the polymer dissolved in the reaction solution reached
about 20000, the solution was coocled to room temperature,
and 600 mL of dichlcoromethane was poured to stop the
reaction, and the sclution was washed with water until the
reaction scluticon 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



for 30 mnutes at about 15, then, stirred for 2 hours and 25 30 m nutes

W t hout tenperature-controlling to evaporate 79 dichl oronet hane and et hanol
or scatter dichloronethane and ethanol into the outer water phase, causing
solidification of the oil phase, then, sieved through a sieve having an
opening of 75 g m then, mcrocapsul es werg@ continuously 5 precipitated at
2000 rpmusing a centrifugal separator (H 600S, nmanufactured by
Kokusanenshi nki) and the precipitated mcrocapsules were collected. The
coll ected m crocapsules were re-dispersed in a snmall amount of distilled
water, and rsfevedcthtou@bia gieve having an opening of 90 ktm then, 10 to
this was added 15.4 g of mannitol causing dissolution, then, the solution

was freeze-driedrho ghyPyRe POVKISEa:dhe 1@CoUSFErbNEL O Of1he Af cripgapsul e
powder was 101.6 g, Tneaning a recovery of 72.7% and the peptide A content

Exanpl o A BBou 48 g of Do o P e ARsaT Kot ReerBeh I bxaReres A hbre

Exanpl e Al e mcrocapsul es r

1o of 20 cATBoshmethycat il ek o e Sk bt MR8 e 18 kg ot

manni tol , dissolve and t he di spersion adm ni red via,a 22G
injectfon ﬁgZ%lgaFgl? ﬁ&éﬁ(ﬁ%F%%.% s quggsﬁ%ghf%%%% %I?nﬁn%Pﬁglﬂﬁ:? In a

given tine after adnigig&rati n, the rat. was sacrificed._and._the |
reacted at 400C. When the weilght-average molecular weight

of the polymer dissolved in the reaction solutien reached
about 20000, the solution was coocled to room temperature,
and 600 mL of dichloromethane was poured toc 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 c¢f the intended lactic acid polymer.
The precipitate obtained by decantation was dissolved in

15 600 miL of dichloromethane, then, the solution was
concentrated and dried to obtain 160 g of a lactic acid
polymer. The amount o¢f the end carboxyl groups of the
resultant lactic acid polymer was about 70 upmol per 1 g of
the polymer. The weilght-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 mcolecular fractions are shown in Table 1.

25



25 m crocapsules remaining at the adm nistration point were 80 renoved, and
peptide A contained in themwas quantified and divided by the initial
content to give remaining ratio shown in Table 2. [Table 2] Remaining

rati o: peptide A One day after92. 1% One week after87.4% Two weeks after78. 1%
Four weeks after64.8% Ei ght weeks after517H5% Twel ve weeks after38. 7% Si xt een
weeks after25.6% Twenty weeks after1l. 8% Twenty six weeks after2.0%5 As
apparent fromTable 2, it is known that the mcrocapsule of Exanple A
produced by addi ng 3-hydroxy-2- naphthoic acid can contain a physiologically

active substpagent8 Bkghptestent teven if produced at a scale of about 125
g, and sinultaneously has the effect of 10 suppressing extrenely efficiently

the initial exceggetrigl easg; 0bod NS 0be0iadd | yraGldMe sHbehaneg. fawrd her,
this mcrocapsule allows rel ease”of a physiologically active substance at a

constant spggdsfpLaa verynlongRerih9ineef 4d "™ Hrerence Example Cl1.

The weight-average molecular weight of the lactic acid

5 polymer of higher molecular weight used, the weight-average
molecuiar weight of the Jactic acid peolymer after
hydrolysis treatment, the welght-average molecular weight
of the resultant intended -lactic 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),,oqn | 20000 | 21900 | 22300 | 19400 | 28200
acid polymer

Molecular 1~1000 |0.03 |0.07 |0.00 |0.01 |0.08 [0.04
welght .. | 1~3000 0.95 (1.12 |0.87 |0.09 |[1.45 {C.62
fractions(®) I Conn0 [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 cof
polymer having molecular weights of 5000 or less of about

15 5% by weight or 1less, a fraction of pelymer having
molecular weights of 3000 or less of about 1.5% by weight
or less and a fracticn of polymer having molecular weights

of 1000 or less of about 0.1% by weight or less.



[ Exanpl e B] Conposition containing no hydroxynaphthoic acid Exanple Bl 4.00
g of a DL-lactic acid polyner (weight-average nolecular weight: 18300,

car boxyl group anount by a 81 |abeling quantification nethod: 86 i nol/Q)
was dissolved in 6.77 g of dichloronethane to give a solution. Al of this
organi ¢ sol vent solution was wei ghed, and7#&i xed with an aqueous sol ution
obt ai ned by dissolving 1.04 g of an 5 acetate of peptide Ainto 0.92 g of
distilled water and heated to 60C, and the m xture was emul sified by using
a honogeni zer under conditions of 25000 rpm and 20 seconds, to forma WO
emul si on. Themamphies 2W Qogidssitdivasorraitirechg | iy drdx n@bheh6i ¢ %a Enaw)

pol yvi nyl al cohol (EG 40, 10 manufactured by N ppon Synthetic Chem cal

| ndustry Colkxamptl@. ki1aqueous sol ution controlled previously to 18.0 C over
20 seconds, and stirred at 7000 rpm by using a hononm xer to give a WO W

enul si on. This WaO' YYamH shopregsreld rsed Blssd108MAd emer at uf eqfors 3phours
to evaporate dichl oronet hane 15 and et hanol or scatter dichloronethane and

ethanol intQabhec. Qulier peatsle PhRRE gHRAUS) L Ol £E6 Rl i ope PRt hes ok bo,
phase, then, sieved through a sieve having an opening of 75 um then,

washedewi t h Wt l.ad a4, 1 Gr I : L P} Lng a
centriPugalcgg%g%ggor (0 PR-ZZ:AQSbgﬂ%Ag%$§ﬁgfﬁg§%%hﬁﬁﬁggsi$P%ﬁﬁ%ﬁg?gg'and

LD PP 80 PR/ BSARRES AP ohkoRaty DI G914 6L et o203yl e
of a solution prepared by dissolving 7.5 g of 3-hydroxy-2-
naphthoic acid into 175.1 g of dichloromethane and 13.5 g
of ethancl, 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 agqueous 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/0 emulsion. Then, this W/0
emulsion was cooled to 15.0°C, then, poured into 25 L of a
0.1% (w/w) polyvinyl alcchol (EG-40, manufactured by Nippon
Synthetic Chemical Industry Co., Ltd.) agueous 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/0O/W
emulsion. This W/O/W emulsion was temperature-controlled
for 30 minutes at about 15°C, then, stirred for 2 hours and

25 30 minutes without temperature-controlling to evaporate



to this was added 0.50 g of mannitol causing dissolution, then, the
solution was freeze-dried to give a powder. The 25 recovered wei ght of the

m crocapsul e powder was 2.12 g, 82 neaning a recovery of 38.2% and the
peptide A content was 12.98% Experinent Exanple B2 5 4.40 g of a DL-lactic
acid pol yner (weight-average nolecular wegght: 18300, carboxyl group anount
by a Ilabeling quantification nmethod: 86 g nol/g) was dissolved in 7.40 g
of dichloromethane to give a solution. Al of this organic solvent solution
was wei ghed, and mi xed with 10 an aqueous sol ution obtai ned by dissol ving

0.60 g of a&icﬁ%géﬁnﬁg%n%e%tﬂadee&éﬁﬁ QﬁSg%aﬂtgfr & 134 1 d S I S e 2Dy

heated to 60C, an m xture was emnmul si by using a onbgeni zer under

condi tions 0. o} f.arm . ' ; this
WO erul s; on BEE R0l PRy 8% AT LUBres BRESR Wil ot nyt et SoReTe”

EG 40, manpufactured, by, Ni_ppo nt het | i.cal .l ndustr s Lt d
gqueous so|§?ig%“%d%fio¥Pééggr3$§%hs|§£%§e§2%§E§®-P 0§28§8n55VE§ %%irred
at 7000 rpm by using pgnonixer Eo give a VVCY%Yenulsion. Thi s VVCYYV
enul si on m@PéPFPEecht 0 #dbm tefPer AT IR B AOUME o TVAPLFAPRSLY
di chl or onet hane. and _ethanol, gr scatter, dichl oronethane . and ethaﬂgé % Eodthe

sieve

outer wat er PpRgSBITELGE AF LAUNITETALFIRIof CFE TS Yds & PRI
t hrough a si He havi ng an opening of 75 u m , then, washed wth, urifigd
wat er and tﬁg ﬁiCWGBH §GF€§eﬂeP¥ Kokusanenshinki) and the prec1£1tate

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 & 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%, énd 3-hydroxy-2-naphthoic acid content was 2.82Z%.
15
Experiment Exampie Al
About 45 mg of the microcapsuies 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 subcutanecusly in its back. In a given time after
administration, the rat was sacrificed and the

25 microcapsules remaining at the administration point were



25 precipitated using a centrifugal separator (O05PR-22: 83 H TACH ) at 2500
rpmover 5 mnutes and the precipitated m crocapsul es were collected. The
col l ected m crocapsules were re-dispersed in a snall amount of distilled
water, and to this was added 0.50 g of mannitol causing dissolution, 5

t hen, the solution was freeze-dried, thenggried in vacuo at about 50t for
48 hours to give a powder. The recovered weight of the m crocapsul e powder
was 3.04 g, nmeaning a recovery of 55.3% and the peptide A content was
9.21% 10 Experinent Exanple B3 8.10 g of a DL-lactic acid polyner
(“B'ght'aveféﬂSveHPlQﬁﬂlﬁég%gﬁghhzc%%%QQmégﬂﬂﬂnﬁﬂeéﬁﬁég)@@QH@ifP¥daand

| abel i ng quantification nethod: 75.8 unol/g) was dissolved i1n 14.15 g of

di chl or onet iye sol yt L on: 5 IS s anj yent tion
s el ghect T andem el e AL IR oL STt h B ned By GooT 4T hg 0. 03
g of an acgialg of pepyLde Ainto 0.95 g of distilled water and heated to
60t, and the mxtiure was emul sified by using a honogeni zer under conditions
of 25000 rp ggg 28]seconds, 20 to forma WO enul sion. Then, this WO
enul si on wa Fed’ into 1 L of a 0.1% (ww pol yvinyl al cohol (EG 40,
manuf act ur gRdwa M phnr Synd hepégr £aenncal I ndustry Cg., Ltd.) aqueous

sol ution cqmMAOTdLd PFEVFOUSTY T0 T DA pver 20 secqnds, and stirred at
7000 rpm by AT TRE & g&@)I'xer to ZQjQTypgafVVfTVVEﬂUTSion. This WO W

enul si on was SITTISE A ter 78.1%
Four weeks after 64.8%
Eight weeks after 51.5%
Twelve weeks after 3B.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 <c¢an contain a physioclogically active
substance in high content even if produced at a scale of
about 125 g, and simultanecusly has the effect of

10 suppressing extremely efficiently the initial excess
release of a physiologically active substance. Further,
this microcapsule allows release of a physiclogically
active substance at a constant speed for a very long period
of time,

15
[Example B] Composition containing no hydroxynaphtheic acid
Example Bl

4.00 g of a DL-lactic acid polymer (weight-average

molecular weight: 18300, <carboxyl group amount by a



roomtenperature for 3 hours to evaporate dichl oronethane and ethanol or
scatter dichloronethane and ethanol into the outer water phase, causing
solidification of the oil phase, then, sieved through a sieve having an
opening of 75 gm 5 then, washed with purified water and the m crocapsul es
were precipitated using a centrifugal separator (05PR-22: H TACH ) at 2500
rpmover 5 mnutes and the precipitated mcrocapsules were collected. The
col l ected m crocapsules were re-dispersed in a snall anmount of distilled
water, and 10 to this was added 1.00 g of mannitol causing dissolution,

t hen, the Sgggghgﬂgggﬁﬁéﬁsfﬁf?égigﬁ’mgpgedg;!g thg?g?zg? as %nyé?PQQEfor

30 hours to gI'veé a € recovere i m crocapsul e powder

was 15 440 FERNO & oECRONRIOf k0t AN Re PeBL] des dncontent Y

8.03% 15 peri ment I'acti c acrd pol yner

(wei ght - ave | i.ght; rbox up t

| abel i ng quéﬁ??ffgg%?gﬁzﬁé'ﬁ@%§p7§9iaéggpl3&“&2@¥%?§é§fvgggggﬂf% §§}%hg of
di chl oronet hane to give a,sol.ution which S iltered under, pressure
Chrough a 03 AITir sBERELB Chierr rip) AT PEnd erddh: B & huer
controLled to 28, 8C _380.4.q of this or jc_solvent solution was wei ghed,
and xed ﬁf?ﬁaﬁﬁ éﬂLeBEBtégFu€1oﬁng8téﬁ ‘%yc5i§§b?€ngeﬁ6W?fe§5 ﬁn%f an
acetate of peptide A intg 16.22 % of distilled 85 water and heated to 55.4C,
and t he nixggﬁge@agoc&gfgéiyand he mixture was emulsified by using a

homogenizer under conditions of 25000 rpm and 20 seconds,
to form a W/O emulsion. Then, this W/0 emulsion was poured
into 1 L of a 0.1% (w/w) polyvinyl alcchol (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/O/W emulsion. This W/O/W emulsion was stirred at
room temperature for 3 hours to evapcrate 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 wusing a centrifugal separator (O5PR-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 soclution was freeze-dried to give a powder. The

25 recovered weight of the microcapsule powder was 2.12 g,



enmul sified by stirring for I mnute, then, enulsified by wusing a mnim xer
under conditions of 10150 rpmand 2 mnutes, to forma WO enul sion. Then,
this WO enulsion 5 was cooled to 18C, then, poured into 25 L of a 0.1%
“(ww polyvinyl alcohol (EG 40, manufactured by Ni ppon Synthetic Chem cal

I ndustry Co., Ltd.) aqueous solution contg®mlled previously to 18.7C over 3
m nutes and 10 seconds, and stirred at 7001 rpm by usi ng HOVOM C LI NE FLOW
10 (manufactured by Tokushu Kika K K') to give a WO W enulsion. This WO W
enul sion was tenperature-controlled for 30 mnutes at about 18.5C, then,

stirred foryndaf9HESa 3REo3R 1Y MK €58 W ¢ hoyh gt eABebabYL &eCaNtddd g & os
evaporate dichl oronet hane and et hanol or scatter dichloronethane and 15

et hanol intp,thgsouter water phase, causing solidification of the oi
phase, then, sieved through a sieve having an opening of 75 um then,
m crocapsul es were continuously precipitated at 2000 rpmusing a
centrifugal separator (H 600S, donestic centrifugal separator) and the

precipitateﬁxﬁgrghgﬁgcgggﬁkﬁg were col lected. The collected m crocapsul es

were re-dispersed rn a snafl ‘amount of distilled water, and sieved through

a sievg having ap eni ng .of _9Q,.um_then, _ to this was added .18. 8 f
3 148 t q%lhe@na,cﬁlhc a6l %%fm%rfrgwel }git a‘gezg%go%i ve a

. : : . a h :
manni t ol causi ng di sso‘qu I on, e solutl ez rie

wder. The 2 d .vei ght i | e_powd 117.6 g, 86
Toaning a TBEDGER)SST B818M% arid 10N paptl R coRFRRE AT PToY X

labeling quantification method: 86 u mol/g) was dissolved
in 7.40 g of dichloromethane to give a solution. All of
this organic solvent solution was weighed, and mixed with
10 an agqueous 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/0 emulsion was poufed
15 intoe 1 L of a 0.1% (w/w) polyvinyl alcohol {EG~40,
manufactured by Nippon Synthetic Chemical Industry Co.,
Ltd.) agueous solution controlled previocusly 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/0O/W emulsion was stirred at
20 room temperature for 3 hours to evaporate dichloromethane
and ethanol or scatter dichlioromethane 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 (05PR-22:



Experiment Exanple B5 5 4.80 g of a DL-lactic acid pol yner (weight-average
nol ecul ar wei ght: 28800, carboxyl group amount by a [|abeling quantification
met hod: 78.1 unol/g) was dissolved in 7.8 g of dichloromethane to give a
solution. Al of this organic solvent solution was wei ghed, and m xed with
10 an aqueous sol ution obtained by dissolggng 1.20 g of an acetate of
peptide Ainto 1.2 g of distilled water, and the mxture was enul sified by
usi ng a honogeni zer under conditions of 25000 rpm and 20 seconds, to forma
WO enulsion. Then, this WO enul sion was poured into 1.2 L of is a 0.1%

(W W) pol yviiPyhcat fohel AEG 4QomManufact ured Bk Nu RPOR haY et 1 £1 Chedd cal

I ndustry Co., Ltd.) aqueous solution controlled previously to 15.0':C over

20 SeCO“dS’m@PQc&bM@Q #er00Q, 1RM Ry Usi hged c'%qfi%@té%{ B a1 AW
emul sion. This Wenul sion was stirred at room 20 tenperature for 3 hours

d |
et hanol i mtothe  oUTBr-Wakar Andse S cRudT g Sol 1ot c cat o e G
phase,  fhep, shaved oy 20sheve, havi g, an opena ol (humy ihen,

washed with pur| Water and ¢ crocapsul es were preC|m

a centrifu par at or SPR-22: 87 HI.TA t 200 ver m nut.es and
the pr cip??%?%ﬂ Qﬁ%cF8%§g%8PeEaﬁe§5885F|§H€§3a %l eﬁprﬁ%ﬁ%cd%%ules
were re-di spersed qu mal | _anmount of distilled mgﬁ an to this S
added 0.309§%<Puﬁaﬁﬂu ol FehudPndoditSs it PoRe @ powder. —The recovere

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: 21800, carboxyl group amount by =&
labeling quantification method: 75.8 umol/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/0 emulsion. Then, this W/C 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 previocusiy to 18.0TC 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



5 then, the solution was freeze-dried to give a powder. The recovered

wei ght of the m crocapsul e powder was 3.42 g, neaning a recovery of 53.56%
and the peptide A content was 11.08% 10 Experinent Exanple Bl About 69 ny
of the mcrocapsul es described in Exanple Bl were dispersed in 0.3 m of a
di spersion nmedium (distilled water contagming 0.15 ng of

car boxynet hyl cel l ul ose, 0.3 ng of Polysorbate 80 and 15 ng 15 of nmannitol,
di ssolved), and the dispersion was adnmnistered via a 22G injection needle
to 7 week old male SD rat subcutaneously in its back. In a given tinme after

admi ni strat-98m kRe&dedla MBS SAGET Bi 4R AN E NRvaFleLeGARSIL e F GHB INARY at
the adm nistration point were 20 renoved, and peptide A contained in them

was quanti f vi,de e 4; ity tio
Lo et 4R gegdivbicd it kbe dumlctlonkanlant ey i terml Y 0chl o

As t I f

compound ng° S6at1 Ha Rte ét;s%%.%? S e I R T L
subst ance 'Q hi gh content si mul,t anequsl.y has the effectfpf §ff|0|ently
suppr essi ng*PAB’ i A6Vl %%g e?eé%?VSf?§“’ i & oGP K,

5 then, washed with purified water and the microcapsules were
precipitated wusing a centrifugal separator (O5PR-22:
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 soclution 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 amocunt by a
labeling gquantification 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 pgm filter (EMFLOW,
DFA4201FRP), and the temperature was controlled to 28.8%C.
380.4 g of this organic solvent sclution was weighed, zand
mixed with an agueous scolution obtained by dissclving 16.11

25 g of an acetate of peptide A into 16.22 g of distilled



5 active substance. Further, fromanother |ot of the same formnulation,
m crocapsul e achi eves rel ease of a physiologically active substance at a

constant speed for a very long period of time. 10 Experinment Exanple B2
About 73 ng of the m crocapsul es described in Exanple

0.3 m of a dispersion nmedium (distilledgyater containing 0.15 ng of

car boxynet hyl cel | ul ose,

di ssol ved),

the adm nistration point were 20 renpoved, and pepti de contain

this

B2 were dispersed in

0.3 ng of Polysorbate 80 and 15 ng 15 of mannitol,

and the dispersion was admnistered via a 22G injection needle
to 7 week old male SD rat subcutaneously in its back. In a given tine after

adm ni straton. .t Beyr gfe Masy SAST ki geg angdnfhe pdn gy gul,ag rfe‘éﬁfégl at

In tthem

uas quant fdsath anehd! o bye e 8Lt 18l neantent ol venouRiLn0 gl ] o

shown in Table 4. [ Tabl

Remalhing ratio: peptide A On

Tvo weeks afda186.2%8905,@oparenl f rom Iabl g-8. Jhe 1y pcapsul g,gf -

Exanple B2 pro

hvsi ol oai cal . o ' —
ol case o iAol 56 4P Lofio cRRnSRaR: e i P batd il Ty
appr oxg' mat e

10

15

20

25

uced by conpoundi ng only pept i can cont ai

ol 6gi ca active su and re

Jggabggfgéagg 38%59 then, poured into 25 L of a 0.1% (w/w)

ance, eas

polyvinyl alcchol (EG-40, manufactured by Nippon Synthetic
Chemical Industry Co., Ltd.) aqueous solution controlled
previously to 18.7%C over 3 minutes and 10 seconds, and
stirred at 7001 rpm by using HOMOMIC LINE ELOW
(manufactured by Tokushu Kika K.K.) to give a W/0O/W
emulsion. This W/0/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
dichléromethane and ethanol or scatter dichloromethane and
ethanol into the outer water phase, causing sclidificaticn
of the o0il phase, then, sieved through a sieve having an
opening of 75 um, then, microcapsules were continucusly
precipitated at 2000 rpm using a centrifugal separator (H-
6008, domestic centrifugal separator) 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 um, then,
to this was added 18.85 g of mannitol causing dissclution,
then, the soclution was freeze-~dried to give a powder. The

recovered welght of the microcapsule powder was 117.6 g,

ay after95. 2%

ug at



over a long period of tinme. Experinent Exanple B3 About 112 ng of the

m crocapsul es described in Exanple 10 B3 were dispersed in 0.3 m of a

di spersion nmedium (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 ssolved), and the dispersion was adm nggtered via a 22G injection needle
to 7 week old nale 15 SD rat subcutaneously in its back. In a given tine
after admnistration, the rat was sacrificed and the mcrocapsul es
remaining at the admnistration point were renoved, and peptide A contained

in them wasmgdanhyf kedearderdi Wrdesh My o heydditial @p@i@@tAt@oﬂtaﬁtrﬁa@I ni ng
ratio 20 shown in Table 5. [Table 5] i io0: pept Rena Oneni day

angfteratrigdes¢A 7% 8 Asapparent fronml Table 5, the m crocapsule of Exanple
B3 produced by conmpounding only peptide A can contain a physiologically
active substance, suppresses sufficiently 90 the initial release of a
physi ol ogi cally active substance, and releases the drug at approxinmately a

const ant SpﬁﬁgerQ%%BtaEkg&%lQGQSOd of tine.

5 4.80 g of a DL-lactic acid polymer (weight-average
molecular weight: 28800, carboxyl group amount by a
labeling quantification method: 78.1 umol/g) was dissclved
in 7.8 g of dichloromethane to give a solution. All of
this organic solvent solution was weighed, and mixed with

10 an agueous solution obtained by dissolving 1.20 g cf 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/0O
emulsion. Then, this W/0 emulsion was poured into 1.2 L of

15 a 0.1% (w/w) polyvinyl alcohol (EG-40, manufactured by
Nippen Synthetic Chemical Industry Co., Ltd.) aqueous
solution controlled previousiy to 15.0C over 20 seconds,
and stirred at 7000 rpm by using a homomixer to give a
W/O/W emulsion. This W/0/W emulsion was stirred at room

20 temperature for 3 hours to evapcrate dichloromethane and
ethanol or scatter dichloromethane and ethanol intc the
cuter water phase, causing solidification of the c¢il phase,
then, sieved through a sieve having an opening of 75 um,
then, washed with purified water and the microcapsules were

25 precipitated using a centrifugal separator (05PR-22:



5 Experinment Exanple B4 About 116 ng of the mcrocapsul es described in

Exanpl e

B4 were dispersed in 0.3 m of a dispersion nedium (distilled

wat er containing 0.15 ng of carboxynethyl cellulose, 0.3 ng of Polysorbate
80 and 15 ng 10 of mannitol, dissolved), and the dispersion was

adm nistered via a 22G injection needle t877 week old male SD rat
subcutaneously in its back. In a given tine after admnistration, the rat

was sacrificed and the

m crocapsul es remai ning at the adm nistration point

were 15 renoved, and peptide A contained in themwas quantified and divided
by the init#HaTacamendt t p2g0veprendirarn® mainwteshawd idhelapkecbpifiable 6]

pepti de

One Remaini day ng ratio: 84A .74 afte As appar from T Table 6,

the nicrocapsehecabsixamherL0c-Bi1oceddced T cPRsEeMOmoBkycapphilide A
can contain a physiologically active substance, suppresses sufficiently

initial

rel gase ok-ail

drug at approximately a constant speed over a |long period of tine.

10

15

20

to this was added 0.30g of mannitol causing dissclution,
then, the solution was freeze-dried to give a powder. The
recovered welght of the microcapsule powder was 3.42 g,
meaning a recovery of 53.56%, and the peptide A content was

11.08%.

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
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
removed, and peptide A contained in them was guantified 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 micrccapsule of Example

esis@lPGirca] |3mACt | Mo DS ANGEst1 BNEdr gheasesahhe

t he



91 Experinent Exanple B5 About 48.7 ng of the mcrocapsul es described in
Exanple B5 were dispersed in 0.3 m of a dispersion nedium 5 (distilled

wat er containing 0.15 ng of carboxynethylcellul ose, 0.3 ng of Polysorbate 80
“and 15 ng of mannitol, dissolved), and the dispersion was adm nistered via
a 22Ginjection needle to 7 week old mal eggSD rat subcutaneously in its
back. In a given tine after 10 adm nistration, the rat was sacrificed and
the mcrocapsules renmaining at the admnistration point were renoved, and
peptide A contained in themwas quantified and divided by the initial

content to gnveg&%@&b@angbreat Qo ) e de 16 [J;@@égsﬂref?rrawﬁng
rati o: peptide One day after83. 1% Two meeks after73. 0% Four wee

af ter 65. 3% EL,ght swegk h@ftl%r ljcé)ﬂi | e wreks it {37 - BV oL Xt eeHnVERKS

after25. 7% Twent y vvee afterI3.6% wenty si x weeks after2.4% Twenty ei ght

weeks af ter 1,4% Aélgaﬁegﬁa ubigm TaBke 7enthe shecgeapsybe ofcExamphepo

produced by conpounding only p e A can contain

suppressing the initial excess release of a physiologically
5 active substance. Further, from another lot of the same
formulaticn, 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 micreccapsules 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 iS mg
15 of mannitol, dissolved), and the dispersion was
administered via a 22G injection needle to 7 week old male
SD rat subcutanecusly in its back. In a given time after
administration, the rat was sacrificed and the
microcapsules remaining at the administration point were
240 removed, and peptide A contained in them was quantified and
divided by the initial content to give remaining ratio
shown in Table 4.

[Table 4]

Remaining ratioc: peptide A
One day after 95.2%
Two weeks after 86.2%




physi ol ogi cal |y active substance, and suitably suppressed the initial
excess rel ease of a physiologically active 92 substance. Further, this

m crocapsul e achi eved rel ease of a physiologically active substance at a
constant speed for a very long period of tinme. 5 Reference Exanple C7 A
sol ution prepared by dissolving 206. 6g ofg@a DL- lactic acid polyner

(wei ght - average nol ecul ar weight: 21,900) into 354.8 g of dichl oronethane
was warmed and rmaintained at approximately 30C. 381.5g of a portion of 10
this solution was wei ghed out, and m xed with an aqueous solution obtained

by di ssol ving 15589apbak@uRr air@n Neap BE el at enkenhl oL 1 aqueopgagbasi al
acetic acid solution "(0.6g of glacial acetic acid was dissolved into 31. 75g

of distillgd walgij-and,healdfidy (R ARPUbnIY Fept AL @heaanléﬁm\#vﬁoﬂ fied by

using a mnimxer (manufacttured by Tokushu "Kika K K') to forma

emul si on (1 8h36} 800686811 APALOK IR LG A00 LaRh TReRs (e YR gY o1 on

was cool ed aqueous uti on contalning

oot Pebvioil ahComl 80, UL amc et A0 e b

Chem cal Industry whi ch-“was co

previ oysly about 18, Ot an hen . enul sifie ondari sin ﬁgNDNIC
LI NE FLOW %ﬁ%nu%e;c alies E{}eTo ﬂé u ki k%p%%}g?ggfc[grn% ac\#@?\yﬂfﬁe WSTon
(rotation rate_of %urbine:.a ou% %iggp rpm 25 rotation rate of circulation

punp: about 37808 pRYy? FRFCE ©

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 neédle 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 57

Remaining ratio: peptide A
One day after |87.7%

Bs apparent from Table 5, the microcapsule of Example
B3 produced by compounding only peptide A can contain a

physiclogically active substance, suppresses sufficiently



93 WO Wenulsion was dried in water for about 3 hours, sieved through a
standard sieve having an opening of 75 u m and then, m crospheres were
continuously precipitated using a centrifugal separator (H 600S, donestic
~centrifugal 5 separator) (rotation rate: about 2,000rpm flow rate: about
600mL/ m n) and the precipitated m crosphegsgs were collected. The collected
m crospheres were re-dispersed in a small anmount of distilled water, sieved
t hrough a standard sieve having an opening of 90 u m which was added 18. 9g
of 10 mannitol, and |yophilized by using |yophilizer (TRl OVASTER,

manuf act ur ednRY sKy@uwa Sidikiuk K ke ) a]E ghg%&@imgac@q‘aqﬁrac&mér%Bgegﬁceowﬂer 21

The | euproreline acetate content o e m ¢rosphére obtai ned was 8. 2% an

th 7 | sj bt ai b
© sigoover ynas pbats 15 AMO el sLonocanabeigbial nedsucgessbubly by

15 addi ng acetic aci the dispersi Ity o rocapsul e obtained can

be inprovedgggiggg?ggégﬁggg%glan%gnkhe outer water phase. Experinent

Exanpl e Cl t A€ microcapsul e obtained in Reference Exanple
C7 was dispersed into 0.3nl of dispersion nmedium distilled water
containing 0.15 ng of carboxynethylcellulose, 0.3 ng of Polysorbate 80 and
15 ng .of nni_t ol i ssol ved and the dispersion was 25 adm nistered via a
22G in?ecti ﬁpﬁEéHFBQtﬁx?mR3§LB§|d mal e 94 SD rat subcutaneously inits

back. In a givenAELg% ?E%e&g 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 €]

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
physioclogically 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.



adm nistration, the rat was sacrificed and the mcrocapsules renaining at
the adm nistration point were renoved, and peptide A contained in them was
gquantified and 5 divided by the initial content to give renmaining ratio
shown in Table 8. [Table 8] Remaining ratio: peptide A One day after96.6%
Two weeks after89.8% Four weeks after84. 1&g As apparent from Table 2, the

m crocapsul e of Reference Exanple C7 produced by adding only peptide A can
10 contain a physiologically active substance with high trap efficiency,
and it has good dispersibility and al so suppressed the initial excess

rel ease of a physiologically active substance. Further, this mcrocapsule
rel eases the physiologically active substance at a constant speed for a 15

very long pg&?gqig%ﬁ@|ﬁ%aﬂﬁyyx§§|al Applicability A sustained-release
conposition of the present ™ invention can contain a physiologically active

2chi cvos a st abl 6 el eact pedd ovlr & Tond e S 8 T  neBe" CCATMET. A
cubst ance oF ("UBLE FRORGT B e At ToP* 2ngh Mot ?%%gf‘ﬂé ot
(W'w) gased(g SE total water containing .15 mg
carboxymethylcellulose, 0.3 mg of Polysorbate 80 and 15 mg
of mannitel, dissolved}, and the dispersion was
administered via a 22G injection needle to 7 week old maile
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 gquantified and

divided by the initial content to give remaining ratio

shoﬁn 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 40.1%
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
physiclogically active substance, and suitably suppressed

the initial excess release of a physiclogically active



conposition weight, (2) hydroxynaphthoic acid selected fromthe group

consi sting of 3- hydroxy-2-naphthoic acid and 1-hydroxy-2-naphthoic acid or
salt thereof, and (3) a lactic acid polyner or salt thereof having a

wei ght - aver age nol ecul ar wei ght of 15000 to 50000 in which the content of
pol ymers having nol ecul ar wei ghts of 5000mor |ess is about 5% by weight or
| ess, wherein the nolar ratio of said hydroxynaphthoic acid or salt thereof
to said physiologically active substance or salt thereof is from3:4 to
4:3. 2. The controlled rel ease conposition according to Claim1 wherein the

lactic aCidsu@@fgﬂ@é.ha%d%ﬂﬁ@ﬁﬂ“tﬁW@rﬁﬂ@r@@éﬁgﬁhéraW%E%médﬁ:éEgggbtéf_
30000. 3. The controlled release conposition according to Claim1 wherein

the physi 0'Qg%ggkmO%ng%%&;@g@?d@s@a&% REL der i valsie\ue:t %epeT&? for

controlled r se cofposit ording to Claim 3 wherein the LH RH
derivative is eptlde .t he torpyl.a:
5-oxo-Pro-FﬁSY$¥g-g%#gTﬁggﬁgﬁea%Aﬁg¥Sfo-Z [ wherein, Y represents DlLeu,

DAl a, DTrp, DSer (tBu) , D2Nal or DHis (ImBzl) , and Z represents NH C2H5
or Ay-NH2.] , or a salt thereof. 5. The controlled rel ease conposition.

according t aim |l erein e physiologically active substance or salt
thereo% i's ge{%fiﬁF%eﬁgeg?#ee&gf the formul a:

5- oxo- Pro-Hi s- Trp- Ser-Tyr - Dl eu- Leu- -Pro-NH C2H5 or cetate salit

Choroat Cand 1 e et see ted Sbvs RS AT iRy s e e oAl Pl -
hydr oxy- 2- napht hoi ¢ aci, d. 6.. A nedic¢cine conprising the_controlled rel ease
cgrrposiyti onfg%Eb? di Agito @ivmer 9%‘”91.9%1:?) ‘é?fﬁﬁ?gven’(?rle&h’rlé’ﬁ ve' Uy ¥ or

prostatic canc prostatic hyperpl asia, .endonetriosis, uterine nyonma
Lterine 11 bfbnao0 br ootdt odS4pBbert yot d P FEGHames tinr ¥4st VeiRedr Bt a
contraceptive agent, conprising the controlled rel ease conposition according
to O aimFegntahnegent fappipeiertehy BEchrr cRBe-60 Mricadt Pearden a1% er

t he qferation_for . . , ,
0 this solution was weighed out, and mixed with an aquecus

solution obtained by dissolving 15.8g of leuproreline
acetate into 16.6g of agqueous glacial acetic acid solution
(0.6g of glacial acetic acid was dissolved into 31.75g of
distilled water) and heating to about 55 %, and then,
15 ermulsified by using a minimixer (manufactured by Tokushu
Kika K.K.) to form a W/0 emulsion (rotation rate:
approximately 10,000 rpm). Then, this W/0O emulsion was
cooled to 18.0 C, poured into 25 L aqueocus 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 previcusly 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 o¢f turbine: about 7,000 rpm;

25 rotation rate of circulation pump: about 2,000rpm). This



prenmenopausal breast cancer, which conprises the sustained-rel ease
conposition according to claim3. 9. The controlled rel ease conposition
according to Claim3 for use as a preventive or curative nedicanment in the
treatment of prostatic cancer, prostatic hyperplasia, endonetriosis,
uterine nyoma, uterine fibroma, precociouss3puberty, dysmenorrhea or breast
cancer or as a contraceptive agent. 10. The sustai ned-rel ease conposition
according to Caim3 for use as a nedicanent in preventing the recurrence
of breast cancer after the operation for premenopausal breast cancer. It. A
control | ed webgRsSemGOBROSI Wh8NAGQBR 1Sl MG tR DT elgitca Inowed | Vel suhst ance
or salt thereof, and a lactic acid polyner or salt thereof having a

wei ght - aver ageo1gh eaul Aami ANt s Of ve 18099150 300004 Mhahigh 7tshe, Gont ang o
pol ymers having nol ecul ar wei ghts of 5000 or less is about 5% by weight or
less. 12. Acgenlr aliledifle8aSe $OPPOSIhtan eHBAN SHPgc fpPhyeLal QieR |y
active substance or salt thereof, hydroxynaphthoic acid or salt thereof,
and a lactig.acidepQLyner o kit hergafgooavi ng; g e ght - avgrages il gcul ar
wei ght of 15%00 to §0000 isnb\%?ilgchrt he (content' of po%/%rrlers haﬁ ng nol ecul ar
wei ghts of SS .| t S%.hy L.ght, or, IJE§§_. The. con ed
rel easz con%%gg%'.géﬁkchS!PE?ﬁggt{o%{OSr m ?Jchr‘r%roiom ng (flL]) 2 P e3’g/'siglo Cg%% cally
active subs alt ;thereof in unt. Qf Q 3% out 24%
(o w baseat s (el ahacibolrerar et ah: Hisae Bitted Hait el B e
or salt theggof Vi wei ght - aver age ol ecul ar. wei ght ,of, 15000_t 0000
in which th{ég%onctogﬁteCg%Cﬁp%ﬂﬁ%@ls?%ﬁgﬁsngw%?ecrﬁa - eY ?ﬁ’% of” 56008%5?1 ess
is about 5%Db ight or _ less.. 97 .14. The controlled, rel ease conposition
hccording t SRR of PR TIPA P58 tiner ST TER hEREPRED] & ShAT PG et Yae a
content of polynmers having. nol ecul ar. weights of 3000 or less is bout _1.5%
by wei ght oréte88. 25, °Pf JLcE‘(S’ntﬁ’gl B2 r“e%bas'éhéiﬁﬂpd'é‘?% @ﬁdé’t?coﬂéi'ﬁ@ tof any

of lebns LEaigitd Thggglgygggilized by using lyophilizer (TRIOMASTER,

mannitol
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/0O emulsion can be obtained successfully by
15 adding acetic acid, and the dispersibility of microcapsule
obtained can be improved by adding mannitol inte the outer

water phase.

Experiment Example Cl

20 About 110mg of the microcapsule cobtained in Reference
Example C7 was dispersed into 0.3ml of dispersion
medium( distilied 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 old male



| actic acid polynmer has a content of polynmers having nol ecul ar wei ghts of
1000 or less is about 0.1 %by weight or less. 16. The controll ed rel ease
conposition according to any of Cains 11 to 15 wherein the lactic acid
pol ymer has a wei ght-average nol ecul ar wei ght of 15000 to 40000. 17. The
control l ed rel ease conposition according §p any of Clains 11 to 15 wherein
the lactic acid polynmer has a wei ght-average nol ecul ar wei ght of 17000 to
26000. 18. The controlled rel ease conposition according to Caim 12 wherein
the hydroxynaphthoic acid is 3-hydroxy-2-naphthoic acid or

1- hydr oxy- 2spapht hqj i he..c rel ease 0si:t .0 rdi ng
to daim 11812r B%% %}%ﬂ?&nﬁ}t%%?s%%ygpoﬂ%% 2%%‘?% a? i \%Z %gggga%cltédei 251219&10
physi ol ogi c L.VEe: peptide, 20. The cantroll co iti
accordi ng t‘% %?grh{%%g\%\ggfei n%thﬁe phryagﬁl ol o‘"é%'géal I ggcggkﬁ\%égsubg%ﬁce é}ge a
physiological Ly activ eptide. 21. The controll.ed rel ease conposition
accordi ng t%l#%?%igfﬁgerre%r@%rﬁen%hﬁgi ot i@gfqlx?lsécﬁq O%ugggﬁﬁcew?%ea
LH RH derivative. 22. The controlled rel ease.conposition according. to aim
50 wher oi n FHROTRGS: SPOGPRREESE BoErPEaianct Adoanen MR Tt 4R 130 o3
The cogtrol | ed, rel ease conposition_ according to Caim21 or 22 wherein the
LH RH > der i ¥aY198di % 5gﬁtiHBlBFa%hec‘?Ib"r% at%- grgepr pERpLNINgG ratio
-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z [wherein, Y represents DLeu, DAl a, DTrp,
DSer (t Bu), TRN&L &F BrP&S(PtnBzl , and Z represents NH C2H5 or Gy-NH2.]
or a salt thereof. 98 24. The controlled rel ease conposition according to
Cl ai m 21 whef@phethe LHRH derivative or salt thereof is contained in an

~

anmount of ;@éyygvyﬁ 2RI W g g —controfted T8l ease conposition. 25.
The controlHed ll-'_lcaé:_l_,:ct bunp-usﬁ"l‘\%?uu cguex,ug‘ dt-mg—to—C€Hatrm 22 wherein the nol ar
rati o of tf?@%‘g?yﬂﬁ'ﬁae“%thci e—aec4—aF °%a!t t+hereef—t{o the LH RH derivative
or salt therds [eERS GhiEy g9.8

Four weeks after 84.1%

As apparent from Table 2, the microcapsule of

Reference Example C7 produced by adding cnly 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
physioclogically 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 physiologically active substance at
20 high content, suppresses the initial excess release, and

achieves a stable release speed over a long period of time.



to 4:3. 26. The controlled rel ease conposition according to C aim 22 wherein
the LHRH derivative or salt thereof is contained in an anmount of 14% (w w)
to 24% (ww) in the controlled releasée5conposition. 27. The controlled

rel ease conposition according to any of Clains 11 to 13 which is used for
injection. 28. A nethod of producing the controlled rel ease conposition
according to Claim 11, conprising ré¥vig a solvent froma m xed sol ution
of a physiologically active substance or salt thereof, and a lactic acid
pol ymer or salt thereof having a weight-average nol ecular weight of 15000

to 5040Q in wﬂuﬁﬁroule@ra@a&%@ﬂhmp@&luaﬁlcuﬂigﬁm@@w ilﬁhymil@ idh18) active GlibsiarRE or 5000
or less is about 5% by weight or |ess. nmet hod o /produm ng the
Wi

cont r ol baH theseafaiie ar GimOwT Qf(ﬁboabdé%j(w@”)t o @b@}itrﬁ-’@/é (w/pormsed iongthe dptsli ng a
solvent from.a m xe u n,.of hysi. I a tlve ubst ance sal t
ther eor CompR Bl A G hE P TapReBie 2R PEGRY i k) BpP BRI 8P Srer or
sal t thﬁy@@iy 2%‘]511(11@103-&6‘1@'@16'[ MK%@QQ rf@hth@w acidvei @it th@feo£5mp(3t)ca ROAOO i n

whi ch the content of polyners havi ng%bﬂno ecul ar weights of 5000 or less is

about 596iByolysmesHr selt tlneés@f haging arn@i yasaeomolpenlan Bicight af ¢ 60 91 1080 | ease
oo of SRRV 98 B Rt mERRRHl Mefthsf of 1DRo 3 tefs BEMOR! 88 B

sol uti onvefdnboaidss) n@hé‘ryiﬂirmwﬁ@@:hidﬁ@uﬁ“ sardl KydedxymaplithbieedceDbr satheof acsdi€¢ acid
pol ymer or salt thereof having a weight-average nolecul ar weight of 15000 to

50000 i RhysiipgiRalbnective sulesiance or gt themosisaam A Wot:dcul ar wei ghts of 5000 or
| ess is about 5% by weight or |less, then, renoving said organic solvent. 99
31. The nethod of producing a control l ed rel ease conposition according to

Cl ai m 30. wh@heidontrbBed hylsisel aghptisitl(m acdordigg 30CkanCe wiersdalthe tligiceamdidi s an
aqueous solutlon containing a physiologically active substance or salt

t her eof Polymer g2 WeighhaYGrase rﬁﬁ‘t"ﬁ%‘&“é[é’(gég ES(S 0 ¢VU0n 30 wherein the salt of

a physiologically

3. The controlled release composition according to Claim 1 wherein the physiologically

active substance is a LH-RH derivative,

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

5-oxo0-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;s or Gly-NHa,.] , or a salt thereof.

5. The controlled release composition according to Claim 1 wherein the physiologically

active substance or salt thereof is a LH-RH derivative of the formula:
5-0x0-Pro-His-Trp-Ser-Tyr-Dleu-Leu-Arg-Pro-NH-C,H;

or an acetate salt thereof, and the hydroxynaphthoic acid is 3-hydroxy-2-naphthoic acid or I-

hydroxy-2-naphthoic acid.

6. A medicine comprising the controlled release composition according to Claim 1.



active substance is a salt with a free base or acid. 33. A nedicine
conprising the controlled rel ease conposition according to any of Clains 11
to 13. 34. A preventive or curative dryg for prostatic cancer, prostatic
hyper pl asia, endonetriosis, uterine nmyoma, uterine fibroma, precocious
puberty, dysmenorrhea or breast cancer or a contraceptive agent, conprising
the cont%ol | edl pedveates conpositiveondmgedodi pgstatic  Chrxden 2drogtatiQ 2hy@fplasin

t f Li . f t f.t t.h ti f
o1 oo R RE B 5n B RSP, AR TR oL FEC ity Bftece FETRaOE e AODErH on

accor di n@ntq or @ @niaddptRe a%gnt, 36mprififg €RNESRioIeE rélehRaGmpRIMSickdrdihg to
according to Claim21 or 22 for use asS a preventive or curative nedi canent

in the tClemmdent of prostatic cancer, prostatic hyperplasia, endonetriosis,
uterine nyoma, uterine fibroma, precocious puberty, dysnmenorrhea or breast
cancer or as a contraceptive agent. 37. The controlled rel ease conposition

accordi ng to A aiden? fopr préierdtiy WeRirficed of TBEHas e Bft@T @Needpefi@ion Neor
recurrence of breast cancer after the operation for prenmenopausal breast
cancer. premenopausal breast cancer, which comprises the sustained-release composition according

to claim 3.

9. The controlled release composition according to Claim 3 for use as a preventive or
curative medicament in the treatment of prostatic cancer, prostatic hyperplasia,
endometriosis, uterine myoma, uterine fibroma, precocious puberty, dysmenorrhea or breast

cancer or as a contraceptive agent.

10.  The sustained-release composition according to Claim 3 for use as a medicament in
preventing the recurrence of breast cancer after the operation for premenopausal breast

cancer.

11. A controlled release composition comprising a physiologically active substance 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 weight or less.

12. A controlled release composition comprising a physiologically active substance or salt
thereof, hydroxynaphthoic acid or salt therecf, 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 weight or less.

13.  The controlled release composition according to Claim 11, comprising (1) a
physiologically active substance or sait 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 5% by weight or less.
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14.  The controlled release composition according to any of Claims 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.

15.  The controlled release composition according to any of Claims 11 to 13 wherein the
lactic acid polymer has a 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 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 12 wherein the

hydroxynaphthoic acid is 3-hydroxy-2-naphthoic acid or I-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.  The controlled release composition according to Claim 12 wherein the physiologically

active substance is a physiologically active peptide.

21.  The controlled release composition according to Claim 19 wherein the physiologically

active substance is a LH-RH derivative.

22.  The controlled release composition according to Claim 20 wherein the physiologically

active substance is a LH-RH derivative.

23.  The controlled release composition according to Claim 21 or 22 wherein the LH-RH
derivative is a peptide of the formula:

5-ox0-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;Hs or Gly-NHa.] , or a salt thereof. |
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24,  The controlled release composition according to Claim 21 wherein the LH-RH
derivative or salt thereof is contained in an amount of 3% (w/w) to 24% (w/w) in the

controlled release composition.

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 22 wherein the LH-RH
derivative or salt thereof is 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.

28. A method of producing the controlled release composttion according to Claim 11,
comprising removing a solvent from a mixed solution of a physiologically active substance or
salt thereof, and a lactic acid polymer or salt thereof having a weight-average molecular
weight of 15000 to 50400 in which the content of polymers having molecular weights of
5000 or less is about 5% by weight or [ess.

29. A method of producing the controlled release composition according to Claim 12,
comprising removing a solvent from a mixed solution of 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 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 Claim 29,
comprising mixing and dispersing a physiologically active substance or salt 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 te 50000 in
which the content of polymers having molecular weights of 5000 or less is about 5% by

weight or less, then, removing said organic solvent.
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31.  The method of producing a controlled release composition according to Claim 30
wherein the physiologically active substance or salt thereof is an aqueous solution containing

a physiologically active substance or salt thereof.

32, The production method according to Claim 30 wherein 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
11to13.
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 controlied release composition according to

Claim 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

Claim 21 or 22.

36. The controlled release composition according to Claim 21 or 22 for use as a
preventive or curative medicament in the treatment of prostatic cancer, prostatic hyperplasia,
endometriosis, uterine myoma, uterine fibroma, precocious puberty, dysmenorrhea or breast

cancer or as a contraceptive agent.

37. The controlled release composition according to Claim 21 or 22 for use as a
medicament in preventing the recurrence of breast cancer after the operation for

premenopausal breast cancer.



