29 DEC 2005 1 DESCRIPTI 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 activeodibEnRgoge, a
met hod of producing the sane, and a use as a nedicine and the like. 10
Background Art Bi odegradabl e pol yners having controlled rel easing property
are useful, for exanple, as base materialg of mcrocapsules and the |ike
for containing a physiologically 15 active substance. It is known that, as
such bi odegradabl e polyners, polyners containing polylactic acid, a
copolymer of lactic acid and glycolic acid, and the like are useful (JP-A
No. 11-269094 and the like). As thesgdpwoegr@dabl e pol yners, those produced
by a 20 conventional synthesis nmethod have been used thensel ves, however,
it has been found that those produced thenselves have poor availability as
a controlled rel ease base material since they have | ow content of end

carboxyl gredRgrorTRey &lfiEass t mﬁo e80! webed ﬁ%dw%@'éfﬂéné‘@lﬁé THE

bi odegr adabl e pol yner as descri ed above havi ng hi 29 DEC 2
SAME

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

25 biodegradable polymer as described above having higher



2 mol ecul ar weight to control the weight-average nol ecul ar wei ght thereof
to suitable level, before use as a base material for a controlled rel ease
preparation. However, polyners obtained by hydrolysis and watpggtc @ogashi ng
tend to cause an initial burst of physiologically active substance,
rendering themunsuitable as a controlled release base material, even if
t hey have an appropriate weight-average pol ecul ar wei ght and end car boxyl
group content. Therefore, an inprovenent is desired in current 10
conditions. JP-A No. 7-97334 discloses a controlled rel ease preparation
conposed of a physiologically active peptide or salt thereof and an
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polyneg, thSag%iggCtiggf to cause an initial burst of physiologically
active substance, rendering them unsuitable as a controlled
release base material, even 1if they have an appropriate
weight-average molecular weight and end carboxyl group
content. Therefore, an improvement is desired in current

10 conditions.

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

15 same.

GB2209937, GB2234169, GB2234896, GB2257909 and
EP626170A2 discleose a composition containing as a base
material a biodegradable polymer containing a water-
insoluble salt such as pamocates of peptide and protein

20 prepared separately, and a method o¢f producing this
composition.

W095/15767 discloses an embonate (pamoate) of
cetrorelix (LH-RH-antagonist) and a method of producing the

same, and simultaneously describes that even if this

25 pamoate is enclosed in an biodegradable polymer, the



3 peptide releasing property thereof is the sane as for a panpate al one.

bj ects of the Invention 5 An object of the present invention is to provide
a novel conposition containing a physiologically active S?@%ﬁ@&%ﬁogn hi gh
content and capabl e of achieving a stable releasing speed for a’l'ong period
of time by suppressing the initial excess release of pharnmaceutically
active 10 substance, and a method of prodtcing the same. Summary of the

I nvention The present inventors have intensively investigated in view of

t he above-nentioned conditions, and ultimtely 15 succeeded in producing a
| actic acid polynmer or salt thereof not readily causing the initial excess
rel ease, by peptiudéngeles scort eptopérayl ddténe@li dspotheesase lawefor a

nol ecul ar wei ght, particularly, that having a wei ght- average nol ecul ar

wei ght of 5008moatéessona.an 20 bi odegradabl e pol yner, and found that a
controlled release preparation containing this lactic acid polymer or salt
thereof can incorporate a physiologically active substance in unexpectedly
hi gh content and that a stable releasing speed for a long period of tine
can be achi eypdlebys 25 sHEPIRSE&hBEohhe initial excess release. 29 DEC 2005 4
Further, the present inventors have found that if a

5 An object of the present invention is to provide a
novel composition containing a physiologically active
substance in high content and capable of achieving a stable
releasing speed for a long period of time by suppressing

the initial excess release of pharmaceutically active

10 substance, and a method of producing the same.

Summary of the Invention
The present inventors have intensively investigated in
view of the above-mentiocned 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 moclecular weight of 5000 or less in an
20 biocdegradable polymer, and found that a controlled release
preparation containing this lactic acid polymer or salt
thereof can incorporate a physiclogically active substance
in unexpectedly high content and that a stable releasing
speed for a long period of time can be achieved by

25 suppressing the initial excess release.



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

hydr oxynapht hoic acid to coexist in 5 form ng the conpositimpeacopsrt her
both of themare enclosed in a lactic acid polymer or salt thereof, then,

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

hydr oxynapht hoic acid prepared in the absence of a lactic acid polyner or
salt thereof, and the rel easing speed can be controlled by the property of

the bi odegr adabl g palnWrer angd bliesadi U ofen APUITL 0 Nydifay AR hod caacid,

and even at high content’, 15 the initi excess rel ease can be suppressed
effectively r i C e
achieved.'TﬁHy%ig§§ fﬁagg'nt%%ggﬁavé§¥urt%§§ag udléﬁgikggﬁgéﬁ& Eﬁl ﬁﬂgﬂ

know edge, and coqpleted tq%ﬁyres in gqowgn n%ﬁggkgloaggghx t he
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(1) a phySIO|O |caII ctive ance or_s r eof
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enclosed in a lactic acid polymer or salt thereof, then,
the physioclogically 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
acld prepared in the absence of a lactic acid polymer or
salt thereof, and the releasing speed can be controlled by
the property of the biocdegradable polymer and the addition
amount of hydroxynaphthoic acid, and even\at high content,
15 the initial excess release can be suppressed effectively
and sustained release for a very long period of time can be
achieved.
The present inventors have further studied based on
this knowledge, and completed the present invention as a
20 result.
Namely, the present invention provides
{1). A controlled release composition comprising (1) a
physiologically active substance or salt thereof in an
amount of about 14% (w/w) to about 24% (w/w) based on the

25 total compositicon  weight, (2) hydroxynaphthoic acid



acid and 1-hydroxy-2-naphthoic acid or salt thereof, and (3) a lactic acid
pol ynmer or salt thereof having a weight- average nol ecul ar wei ght of 15000
to 50000 in which the 5 content of polymers having nol ecul agg pRicegey of 5000
or less is about 5% by weight or |ess, wherein the nolar ratio of the

hydr oxynapht hoic 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) wherein the physiologically active

subst ance i s ddtd £S5 deié Vﬁf%’ cbdhyisthggcent sahhagokel-ease HamMeas tion

according to (3) wherein the derivative is a peptide of the formula:

5- 0X0- Pr o- Hig={1f Pz RAN -1DHyded:B0- AlOs i On i c 2@ diwhes 81 Ra1Y rERELSERL S Jhleu,
DAl a, DTrp, DSer(tBu),” D2Nal  or DH's (InBzl) , and Z represents NHC,~ H5

or Gy-NH . [3) 1%”1 ¢ 52 5C%§9E§3§P§§f§)&f aslTafELec C%éf&éfe@a(rﬁhgaée w%‘l?ﬁ?s—i tion

according to ( ereint gic y active substance or s 25
rereot 1S, AMEEL SERAMEIANE oL T BT R009 EC AN T nicn o
5 content of polymers having molecular weights of 5000 or
less is about 5% by weight or less, wherein the molar ratio
of the hydroxynaphthoic acid or salt therecof to the
physiclogically 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 pcolymer has a weight-average
molecular weight of 15000 tc 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 1s a peptide of the
formula:

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

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

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

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



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

3- hydr oxy- 2- napht hoi ¢ acid or 1-hydroxy-2-naphthoic acid, (6). A nedicine
conprising the controlled release 5 conposition accordi ng2DKdRopé7). A
preventive or curative drug for prostatic cancer, prostatic hyperpl asia,
endonetriosis, uterine nyoma, uterine fibroma, precocious puberty,
dysnenorrhea or breast cancer or a contrf@ceptive agent, conprising the
controlled 10 release conposition according to (3), (8). An agent for
preventing recurrence of breast cancer after the operation for

pr enenopausal breast cancer, which conprises the sustained-rel ease
conposi tion accofdbrg-Pro-H3s-Tip-E68) -TArmilaed lefu {Hrey-da-NH-aI. Hour i ng
prostatic cancer, prostatic hyperplasia, endonetriosis, uterine nyonsg,
uterine fibsoman preeteaicousa pubenkyeodysEBitdrtheahgdrbxgasiphttaricera®id a
met hod of contraception, conprising admnistrating an effective anount of

the control{ed3-RPdrekpaseneprpasiti aaiaceer di-hgdro 32 i gAdl &,adild) . A
nmet hod for preventing recurrence of breast cancer after the operation for

premenopausal bregsl CANGRIGicd CeGRIPI4SES adid Nish i d® adBHm an
effective dose of the sustained-rel ease conposition according to (3). 25

(11). A contepbbed: {8 easeo£QTRgstbi @ryconprising a 29 DEC 2005 7
physi ol ogi cal 'y acfive substancé or salf thereof, and a

(7). A preventive or curative drug for prostatic
cancer, prostatic hyperplasia, endometriosis, uterine myoma,
uterine fibroma, precocious puberty, dysmenorrhea or breast
cancer or a contraceptive agent, comprising the controlled

10 release composition according to (3),

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

15 (2). 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 contraceptiocn, comprising
administrating an effective amount of the controlled

20 release composition according to (3) to mammals,

(10). A method for preventing zrecurrence of breast
cancer after the operation for premenopausal breast cancer,
which comprises administering to a mammal an effective dose

of the sustained-release composition according to (3).

25 {11) . A controlled release composition comprising a



| actic acid polynmer or salt thereof having a weight-average nolecular
wei ght of 15000 to 50000 in which the content of polyners having nol ecul ar
wei ghts of 5000 or less is about 5 5% by weight or less, (33)préa2pegtrol!led
rel ease conposition conprising a physiologically active substance or salt
t hereof, hydroxynaphthoic acid or salt thereof, and a lactic acid polyner
or salt thereof having a weight-average nol ecul ar 10 wei ght of 15000 to
50000 in which the content of polyners having nolecular weights of 5000 or
| ess is about 5% by weight or less, (13). The controlled rel ease
conposi tion according to_ (11), conprising (1) a physiologically active
subst ance orPhusiehpgicabiBofadtien aswbshenee a@éutsaBJo)e(w%\@)r rabB0€ 2496
(W w) based on the total conposition weight, and (2) a lactic acid polyner
or salt therkvtthaviaydapobinht-avesadé therecd devagioglat wsfligtBOGY ax@B0000
in which the content of polyners having nol ecul ar weights of 5000 or |ess
is about 20n&Rébylawi ghtigbt kbdésd S00M)to THEO@onim ovhadhr Eheasendc@miosift i on
according to any of (11) to (13) wherein the lactic acid polynmer has a
content of podlymssshasivhggnobéeaidn rwsicghits: 0foB0R000r orl éessi 9 salemtutl. 5%
by weight or less, 25 (15). The controll ed rel ease conposition according to
29 DEC 005 B2 dny wéigHd)otr01£38) wherein the lactic acid polyner has a
{12). A controlled release composition comprising a
physiclogically active substance or salt thereof,
hydroxynaphthecic 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 tco
(11), comprising {1) a physioclogically active substance or
15 salt thereof in an amount of about 3% (w/w} to about 24%
(w/w) based on the total composition weight, and (2) a
lactic acid polymer or salt thereof having a weight-average
molecular weight of 15000 to 50000 in which the content of
polymers having molecular weights of 5000 or less is about
20 5% by weight or less,
(14} . The controlled release composition according to
any of (11} to (13} wherein the lactic acid polymer has a
content of polymers having meclecular weights of 3000 or

less is about 1.5% by weight or less,

25 (15). The controlled release composition according to



content of polynmers having nol ecul ar weights of 1000 or less is about 0.1%
by weight or less, (16) . The controlled rel ease conposition according to 5
any of (11) to (15) wherein the lactic acid polynmer has a nggﬁkjﬂﬁgrage
nol ecul ar wei ght of 15000 to 40000, (17). The controlled rel ease conposition
according to any of (11) to (15) wherein the lactic acid polymer has a
wei ght - aver age nol ecul ar wei ght of 17000 t‘o 26000, 10 (18). The controlled
rel ease conposition according to (12) wherein the hydroxynaphthoic acid is
3- hydr oxy-2- naphthoic acid or 1-hydroxy-2-naphthoic acid, (19) . The
controlled rel ease cqonposition_according to (11) or (13) wherein the
physi ol ogi ca®ly &€&t i\ Isubst Ahdb WESTRdDg hR stafbobf caFt§ 2i¥Rehdirs da,
(20). The controlled rel ease conposition according to (12) wherein the
physi ol ogi cafPHtapti v supdvERES iR nHhysilsidYicdal Feigeteveebeptilfe, 0 21) .
The controlled rel ease conposition according to 20 (19) wherein the
physi ol ogi cal¢§satei geostibst akceyi ¥edohl oRHlg@s,vative, (22). The
controll ed rel ease conposition according to (20) wherein the
physi ol ogical |y a¢tbve Shestcmmdedlsied LielRkbedecpnabisug 1025 d@3)rdimheto
controll ed rel ease conposition according to 29 DEC 2005 9 (21) or (22)
wher ei n5t he atly RAfdeflilatiwe(1lS) awpepeiide tdfe lactic acid polymer has a
weight-average molecular weight of 15000 te 40000,
(17). The controlled release composition acceording to
any of (1l1) 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-Z-naphthoic acid,
{(19). The controlled release composition according to
(11) 6r (13) wherein the physiologically active substance
15 is a physiologically active peptide,
(20). The controlled release composition according to
(12) wherein the physiologically active substance is a
physiologically active peptide,
(21). The contrclled release composition according to
20 {19) wherein the physiologically active substance is a LH-
RE derivative,
(22} . The controlled release composition according to
(20) wherein the physiologically active substance is a LH-

RH derivative,

25 {23). The controlled release compesition according to



the formula: 5-oxo-Pro-H s-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z [wherein, Y
represents DLeu, DAla, DTrp, DSer(tBu), D2Nal 5 or DH's (InmBzl) , and Z
represents NH-C2H5 or Gy-NH2. | , or a salt thereof, (24)a29pwCoe#srol!led
rel ease conposition according to (21) wherein the LH- RH derivative or salt
thereof is contained in an anount of 3% (wWw to 24% (ww) in the 10
control l ed rel ease conposition, (25) . Thé controlled rel ease conposition
according to (22) wherein the nolar ratio of the hydroxynaphthoic acid or
salt thereof to the LHRH derivative or salt thereof is from3:4 to 4:3, 15
(26). The controlled rel ease conposition according to (22) wherein the
LH RH derivatilMe or <$3E) themedm ithe chbitBHneé riivadn vamoumt a opepadsdewod) to
24% (wWww) in the controlled release conmposition, (27) . The controlled
rel ease conpdst tfiammakczording to 20 any of (11) to (13) which is used for
injection, (28). A nmethod of producing the controlled release conposition
according to (11)5-corpPistigs+Enpviag-ayrsovtientAtyedra-a xed sol ution of a
physi ol ogi cal | y active substance or salt thereof, and a lactic acid pol yner
or 25 salt theteodihavingedraticghts ayesage DrdkecWmp weDght (6Bu?29 DERa2005
10 15000 to 50000 in which the content of polyners having
5 or DHis(ImBzl), and Z represents NHE-CH, cr Gly-NH,.], or &
salt therecof,
(24y. The controlled release composition according to
(21) wherein the LH-RH derivative or salt thereof 1is
contained in an amount of 3% (w/w) to 24% (w/w) in the
10 controlled release composition,
(25). The controlled release composition according to
(22) wherein the molar ratic of the hydroxynaphthoic acid
or salt thereof to the LH-RH derivative or salt thereof is
from 3:4 to 4:3,
i5 (26). The controlled release compesition according to
(22) wherein the LH-RH derivative or salt therecf 1is
contained in an amount of 14% (w/w) to 24% (w/w) in the
controlled release composition,
(27). The controlled release composition according to
20 any of (11) to (13) which is used fcor injection,
(28). A method of producing the controlled release
composition according to (1ll), <comprising removing a
sclvent from a mixed solution of a physiolecgically active

substance or salt thereof, and a lactic acid polymer or

25 salt thereof having a weight-average molecular weight of



nol ecul ar wei ghts of 5000 or less is about 5% by weight or -less, (29).

nmet hod of producing the controlled rel ease
conprising renoving a solvent froma m xed solution of a physipgpogoesl !y
substance or salt thereof, hydroxynaphthoic acid or salt thereof,

active

A

5 conposition according to (12),

and a lactic acid polynmer or salt thereof having a weight-average nol ecul ar
wei ght of 15000 to 50000 in which 10 the cdhtent of pol ymers havi ng

nol ecul ar wei ghts of 5000 or less is about 5% by weight or |ess, (30)
met hod of producing a controlled rel ease conposition according to (29),

conprising m xing

acid or

The

and dispersing a physiologically active substance or salt
15 t hereof ihd00@n tor gafP80solvemthisdl uthen worteitni nd bhytliyogyaagtahoie
salt thereof, and a lactic acid polynmer or salt thereof having a

wei ght - aver ageleolksul seigheeghtt &00I5000 Tex $0090abnunhibéh bivheveCiaitterdr of

pol ymer s
or |ess,

a controlled release conposition according to (30) wherein the

physiologically ag$jversuhsthpge of $alddidieieothes esnBAYEDES SO ld N

havi ng nol ecul ar wei ghts of 5000 or less is about 5% by 20 weight
t henesgenovi ng sai d organic solvent, (31). The method of producing

contai ning a physiologically active substance or salt 25 thereof, 29 DEC
2005 115 (32)compés Pt ogtict beporatiRgd accor ding, t océRPrivhagel Removing a

10

15

20

25

solvent from a mixed solution of a physiologically active
substance or salt thereof, hydroxynaphthoic acid or salt
thereof, and a lactic acid pelymer or salt therecf 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 contreolled release
composition according to (29), comprising mixing and
dispersing a physioclogically active substance or salt
thereocf into an organic sclvent solution containing
hydroxynaphthoic acid or salt thereof, and a lactic acid
polymer or salt thereof having a weight-average molecular
weight of 15000 to 50000 in which the content of polymers
having molecular weights of 5000 or less 1s about 5% by
weight or less, then, removing said organic sclvent,

(31). The method of producing a controlled release
composition according to (30) wherein the physioclogically
active substance or salt thereof 1is an aquecus solution
containing a physiologically active substance or salt

thereof,



the salt of a physiologically active substance is a salt wth a free base
or acid, (33). A nedicine conprising the controlled release 5 conposition
according to any of (11) to (13), (34). A preventive or curabdipwc dpes for
prostatic cancer, prostatic hyperplasia, endonetriosis, uterine nyonsg,
uterine fibroma, precocious puberty, dysnenorrhea or breast cancer or a
contraceptive agent, conprising the controlled 10 rel ease conposition
according to (21) or (22), (35) An agent for preventing recurrence of breast
cancer after the operation for prenenopausal breast cancer, conprising the
controll ed rel ease conposition according to (21) or (22), 15 (36) . A

met hod of prevent {39 or Tkar prgdpmcdsioat imetheehcaecopdosgatioc (Bypervpiess i
endonetriosis, uterine nyoma, uterine fibroma, precocious puberty,
dysnmenorrhealor baéastof canpiysdolagietdldd, oictoner acdpttiaome coapri sailg
adm ni strating an effective anount of the controlled 20 rel ease conposition
according tovitt)a of r€@2Apasé oomaunls, and (37). A nmethod of preventing
recurrence of breast cancer after the operation for prenenopausal breast
cancer, conpri si @3admmi skdatiing asofbiestinge aneUNtoiréhEedS woaad | ed

rel ease conposition for mammal s according to 29 DEC 2005 12 Claim 21 or 22,
to mammml s. compesition according to any of (11) to (13),

(34). A preventive or curative drug for prostatic
cancer, prostatic hyperplasia, endometriosis, uterine myoma,
uterine fibroma, precocious puberty, dysmencrrhea or breast
cancer or a contraceptive agent, comprising the controlled

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

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

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

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

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

25 controlled release composition for mammals according to



Further, the present invention provides (38) The controlled rel ease
conposition according to (12) wherein the anount of hydroxynaphthoic acid
or salt 5 thereof conpounded is about 1 to about 7 nol, preb@EbRyombout 1
to about 2 nol based on 1 nol of a physiologically active peptide or salt
thereof, (39) The nethod of producing the controlled rel ease conposition
according to (29) conprising producing a WO 10 type enul sion in which
| iquid containing a physiologically active substance or salt thereof is an
i nner aqueous phase and a solution containing a lactic acid polynmer or salt
t hereof and hydroxynapht hoic acid or salt thereof is an oil phase, then,
renovi ng a $dlaignt2l 15 (40) tthenargtadbel- of produci ng the control |l ed rel ease
conposition according to (29) conprising producing a WO type emulsion in
whi ch |iquid contRaimihey hydroxynepintoicventidnopreaidesher eof is an inner
aqueous phase and a solution containing a physiologically active substance
or 20 salt thereof3&ndrizel aonitecddied! pod yeo@s e ocoggicts itthemeodcesrdamg otk
phase, then, renoving a solvent, and (41) The method of producing the
control |l ed ri@>»@asehecoimosina camagcor diftnchdr43aphtidDy whddei ort Balmet hod
of renmoving a solvent is an in-water drying method, 25 and the like. 29 DEC
2005 13 Det aiHegedEsesmpdundedf itsheabdyenti @ about 7 mol, preferably

about 1 to about 2 mol based on 1 mol of a physiologically

active peptide or salt thereof,

{39) The method of producing the controlled release

composition according to (29) comprising producing a W/0

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

15 (4C) The method of producing the controlled release
composition according to (29) comprising preducing a W/O
type emulsion in which liquid containing hydroxynaphthcic
acid or salt thereof is an inner aqueous phase and a
solution containing a physiclogically active substance or

20 salt thereof and a lactic acid polymer or salt thereof 1is
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 cf

removing a solvent is an in-water drying metheod,

25 and the like.



The physiol ogically active substance used in the present invention is not
particularly restricted providing 5 it is pharmaceutically useful, and may
be a non-peptide conmpound or a peptide conmpound. As the norpoBRCI 2865
conpound, agonists, antagonists, conpounds having an enzyne inhibition
action, and the like are listed. As the peptide conmpound, for exanple,
physi ol ogi cal |y active peptides are 10 préPerabl e, and physiologically
active peptides having nolecular weights of about 300 to about 40000,
preferably about 400 to about 30000, further preferably about 500 to about
20000, and the like are suitable. As the physiologically active peptide,
there are 15 nentioned, for exanple, |uteinizing hornone releasing hornone
(LH-RH), insulin, somatostatin, growh hornone, growh hornone rel easing
hor none ( G-P&ER 1 1pdoDactim pt iery tdfr da etrivgntaidemocorti cot ropi ¢ hor none,

mel anocyte stimnulating hornone, thyroid hornone rel easi ng hornone, 20
thyroi d stimul at Thg hehysieldqiteeildiyzi rg-thioreronepbdtodheel eussdli mihat theg

hor nrone, vasopressin, oxytocin, calcitonin, gastrin, secretin,

pancr eozym preebaktedysicakiiim, i s angt obamsiduluian i sceitedd | pebogebnghunman
chorionic gonadotropin, enkephalin, endorphin, Kyotorphin, tuftsin, 25

thynmopei eti pr thympsRnakemawalily  LByAUS, hwmd almaacker a 29cPESeg00Ge 14
bl ood thynus factor, tunor necrosis factor, colony inducer, notilin,
dynorphin, bembesna BeUr @l eRsigtidzer WRigbund. As the non-peptide
compound, agonists, antagconists, compounds having an enzyme
inhibition action, and the like are listed. As the peptide
compound, for example, physiologically active peptides are
10 preferable, and physiologically active peptides having
molecular weights of about 300 to about 40000, preferably
about 400 to about 30000, further preferably about 500 to
about 20000, and the like are suitable.
As the physioclogically active peptide, there are
15 mentioned, for example, luteinizing hormone releasing
hormene (LH-RH), insulin, somatostatin, growth hormeone,
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, pancreczymin, cholecystokinin,
angiotensin, human placental lactogen, human chorionic
gonadotropin, enkephalin, endorphin, Kyotorphin, tuftsin,

25 thymopoietin, thymosin thymozymrin, thymus humoral factor,



bradykinin, atrial natriuretic factor, nerve gromh factor, cell growth
factor, nerve nutritional factor, peptides and 5 the |ike having an
endoseri ne antagonistic action, and derivatives thereof, f29 DB 2005 agnents
t hereof or derivatives of fragnents, and the |like. The physiologically
active substance used in the present invention my be itself or a
pharmaceutically 10 acceptable salt. As 8dch a salt, when the
above-nentioned physiologically active substance has a basic group such as
an am no group, there are listed salts with inorganic acids (also called
inorganic free acid) (for exanple, carbonic 15 acid, bicarbonic acid,

hydr ochl ori ®lacid thswfuriactacd d, tumet rieceaesds bacteractcdlang tthdukieke) and
organic acids (also called organic free acid) (for exanple, succinic acid,
aceti c aci dmogridpirgni ¢ dgaicdphtimi,f | ubbokeeting achduapdetisen,| i kepraddinhe

i ke. 20 When the physiologically active substance has an acidic group such
as a car boxyragiyimiand dthei d1l kegt thereciareattstpdnsalésgwotvhhi facgami, c
bases (also called inorganic free base) (for exanple, alkali netals such as

sodi um pot aggilurgadwki heatt ke, akkaki netedrtibnmt afsctsaeh @Spasdeal ahum
magnesi um and the |ike) and organic bases (al so 29 DEC 2005 15 call ed

organi ¢ freeneasej kef ORaeXaHP| £h UBRIHL BB NS tHYhi ASid I aiiyWrgm agdand
the |like, basic am no acids such as
derivatives thereof, further, fragments thereof or
derivatives of fragments, and the like.

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

16 acceptable salt.

As such a salt, when the above-mentioned
physioclogically active substance has a basic group such as
an aminoc group, there are listed salts with inorganic acids
{also called inorganié 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, trifluoroacetic acid and the
like) and the like.

20 When the physiclogically active substance has an
acidic group such as a carboxyl group and the like, there
are listed salts with inorganic Dbases (also <called
inorganic free base) (for example, alkali metals such as

sodium, potassium and the like, alkaline earth metals such

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



arginine and the like) and the like. The physiologically active peptide may
forma nmetal conplex conpound (for 5 exanple, copper conplex, zinc conplex
and the like). As the preferable exanples of the physiol ogi saippc 2604 1 ve
peptide, there are listed LH RH derivatives or salts thereof effective on
hor none- dependent di seases, particularly, sex hornone-dependent cancers
(for exanple, 10 prostate cancer, uterinelcancer, breast cancer, pituitary
tumor and the like), sex hornone-dependent di seases such as prostatic
hyper pl asi a, endometriosis, uterine nyoma, precocious puberty,

dysnenorrhea, anenorrhea, premenstrual syndrone, nmultilocul ar ovary
syndrone andcahkedikegamdc 16reenbaaceptfon ¢semplieen orgisound aafifrest safaler
drug withdrawal is utilized, infertility), recurrence of breast cancer
after the opesatronthglapiererophusht Bridast kaster amiAlcsadids eduahe dsH RH
derivatives and salts thereof effective on benign or malignant tunors which
are LHRH 2ZX2rginsnéi sadt hbleghl iSex) hendonael nddgendefhe Bpgaiifdleoeaidlyes of
the LH-RH derivative and salt thereof include peptides described in

Treat ment w ddr GRH paptal s maGontreewer si efetdl pesHPREk i Wasng@uid | sfed- by
The Parthenon Publishing Goup Ltd., 1996), Japanese Patent 25 Application

Nationa Publigation édmbélr pempléle, 2ihO3¢6Rp138 BEG 20@5 11&eand JP- A Nos.
3-101695, 7-97334 and 8-259460, and the like. As the LH RH derivative, a
LH RH agoni st andad H#d preferable examples of the physiologically
active peptide, there are listed LH-RH derivatives or salts
thereof effective on hoermone-dependent diseases,
particularly, sex hormone-dependent cancers (for example,
10 prostate cancer, uterine cancer, breast cancer, pituitary
tumor and the like}, sex hormone-dependent diseases such as
prostatic hyperplasia, endometriosis, uterine myoma,
precocious puberty, dysmenorrhea, amenorrhea, premenstrual
syndrome, multilocular ovar§ syndrome and the 1like and
15 contraception (or, when rebound effect after drug
withdrawal is utilized, infertility), recurrence of breast
cancer after the operation for premenopausal breast cancer.
Also listed are ©LH-RH derivatives and salts thereof
effective on benign or malignant tumors which are LH-RH
20 sensitive though sex hormone-independent.
Specific examples of the LH-RH deriwvative and salt
thereof include peptides described in Treatment with GnRH
analogs: Controversies and perspectives'[published by The

Parthenon Publishing Group Ltd., 1996], Japanese Patent

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



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

X- D2Nal- D4Cl1Phe- D3Pal - Ser - A- B- Leu- C- Pro- DAl aNH2 [wherein, X9D®R(C eoents N
(4H2-furoyl) Gy or NAc, A represents a residue selected from NwveTyr, Tyr,
Aph(Atz) and NMeAph(Atz), B represents a residue selected from10 DLys
(Nic) , DCGt, DLys (AzaglyNic) , DLys (Azagt yFur) , DhArg (Et2) , DAph(Atz)
and DhGC, and C represents Lys (Nisp) , Arg or hArg(Et2), respectively.] or
salts thereof and the |like are used. As the LH RH agonist, for exanple,
physi ol ogically 15 active peptides of the general forrmula [I1]

5- 0x0- Pr o- Hi &rdr §F-SkrNgyr - Y=-LelusAbg- Pr-8723Ewhadei8n 2 59 4tdhr egehttshea Iridss due
selected fromDLeu, DAla, DTrp, DSer(tBu), D2Nal and DHi s(InBzl), and Z
represents NH C2&b ahed YHANRR, deasipectiwel ya |LRORBr agmirtistt hendofLExRH t he
| i ke are used. Particularly, a peptide in which Y represents DLeu and Z
represents Nrh€sdbniénaneley, 1pepeide shd epsesend ed.HPRED- axbaBoni bk s- Hgr Ser -
Tyr-DLeu- Leu- Ar g- Pro- NH- C2H5; Leuproline) or salts thereof (for exanple,
acet ate) ar eesathb 8b) e.prdhs {BTRSE el decdrydepppeduesd by nekdodferdescr i bed

in 29 DEC 2005 17 5 the above-nentioned |literatures or publications, or
met hodss formula [I]
X-DZ2Nal-D4ClPhe-D3Pal-Ser-A-B-Leu-C-Pro-DAlaNH,
[wherein, X represents N{4H,-furoyl)Gly or NAc, A
represents a residue selected from NMeTyr, Tyr, Aph{Atz)
‘and NMeAph{Atz), B represents a residue selected from

10 DLys (Nic), bCit, DLys (AzaglyNic}, DLys (Azagly¥Fur),
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, physiologically

15 active peptides of the general formula (II] |

5-0x0-Pro-His-Trp-Ser-Tyr-Y-Leu~Arg-Pro-2Z
[wherein, Y represents a residue selected from DLeu, DAla,
DTrp, DSer(tBu), DZNal and DHis(ImBzl), and Z represents
NH-C,H, or Gly-NH,, respectively.]

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

25 These peptide can be produced by methods described in



pursuant to them Abbreviations used in this specification have the
foll ow ng neani ngs. Abbrevi ation Nane N(4H2-furoyl)Qy :
N-t et rahydrof uroyl gl yci ne residue NAc : N-acetyl group 10 PRN¥FYC 2005
D 3- (2- napht hyl ) al ani ne resi due D4ClPhe : D- 3-(4-chl oro)phenyl al ani ne
residue D3Pal 15 D 3-(3-pyridyl)alanine residue NWeTyr : N-nethyltyrosine
resi due Aph(Atz) : N[5 -(3 -amino-1'H1'1%2" 4'-triazolyl)]phenyl al ani ne
20 resi due NMeAph (At z) Nnethyl-[5-(3 -amno-1"HI"',2", 4" -
triazolyl)]phenylal anine residue DLys(Nic) : 25 D-(e-Nnicotinoyl)lysine
resi due 29 DEC 2005 18 Dcit

the above-menticned literatures or publications, or methods

pursuant tec them.
Abbreviations used in this specification have the
following meanings.
5 Abbreviation Name
N (4H,-furcyl)Gly :

N-tetrahydrofuroylglycine residue

NAc :
N-acetyl group
10 D2Nal
D-3-(Z2-naphthyl)zlanine residue
D4ClPhe :
D-3-(4-chloro)phenylalanine residue
D3Pal
15 D~3-(3-pyridyl)alanine residue
NMeTyr
N-methyltyrosine residue
BAph (Atz)
N-{5'"-(3'"-aminc-1'H-1"',2"',4"'~triazolyl) ]phenylalanine
20 residue
NMeAph (Atz)

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

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



D-citrulline residue DLys(AzaglyNic) : D (azaglycylnicotinoyl)lysine
residue 5 DLys(AzaglyFur) D (azaglycylfuranyl)lysine residue DhArg (Et2)
D- (N, N -di et hyl ) honpar gi ni ne resi due DAph(Atz) : 10 29 DEC 2005
DN[5-(3 -amino-1"H 1,2 ,4" - triazolyl)]phenylal anine residue DhGC . 15
D-honocitrulline residue Lys(N sp) (e-Nisopropyl) lysine residue hArg
(Et2) : (N, N -diethyl)honpargini ne resi duéd8then other amino acids are
represented by abbreviations, they are based on abbreviations according to
20 | UPAC-1 UB Comm ssion of Bi ochem cal Nonencl ature (European Journal of
Bi ochemi stry), vol. 138, pp. 9 to 37 (1984) and conventional abbreviations
in the art, Damidt when ani no acids have optical isoners, they are in the form
of L-amino acid unless otherw se stated. 25 The hydroxynapht hoic acid used
in the present 29 IDEG 2005l i%e residue
DLys (AzaglyNic)
D-(azaglycylnicotinoyl)lysine residue
5 DLys {AzaglyFur)
D-(azaglycylfuranyl)lysine residue
DhArg (Et,)
D-(N,N'-diethyl)homoarginine residue
DAph (Atz)
10 D-N-[5'-(3'-amino-1'H-1"',2"',4"~
triazolyl)lphenylalanine residue
DhCi
D-homocitrulline residue
Lys (Nisp)
15 {(e-N-isopropyl) lysine residue
hArg(Et,)
(N,N'-diethyl)homoarginine residue
When other amino acids are represented by
abbreviations, they are based on abbreviations according to
20 IUPAC-IUB Commission of Biochemical Nomenclature (European
Journal of Biochemistry), vel. 138, pp. 9 to 37 (1884} and
conventional abbreviations in the art, and when amino acids
have optical isomers, they are in the form of L-amino acid

uniless otherwise stated.

25 The hydroxynaphthoic acid used in the present



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 f@ypga fopsy!
groups 5 situated at 1-position and 2-position of a naphthalene ring. Any
i soner anong them nmay be used, and a m xture of themat any ratio may al so
be used. As described |ater, those having® arger acid dissociation
constants are preferable, or those having small pKa's (pKa = - | 0gl0Ka, Ka
represent 10 acid dissociation constant) are preferable. Those having
slight water-solubility are preferable. Further, those soluble in alcohols
(for exanpl gnvesttianmlis metdradd drd hdredlingepnar bygrekglabiroupTracd onm
"sol uble in al cohols" nmeans that solubility in nmethanol 15 is 10 g/L or
nore. As theas:nfl t herabpve-trentdofiberdrydr oxyprdgntshoi Tn  aciaghhithaiene .t he
val ue of 3-hydroxy-2-naphthoic acid (pKa = 2.708, Chenical Handbook, Basic
|1, The Chemihzade f306i,et ¥4 ofischeqan, ipulldtsdiedaer Sepseaber i25, wAD6R) tihe only
known, 20 however, useful know edge is obtained by conparing pKas of three
kinds of isemeyixiehn hydr axyheazekglacytbuNarkinies pkas ofa Byl oxybenzoi ¢
acid and p-hydroxybenzoic acid are 4 or nore, while, pKa of

0- hydr axybenzaif e Gy SiHddad i ton add)2Soext i6AELY sMBkbhtRaZehed)ing.
Therefore, anong the 25 above-nentioned 14 isoners, 3-hydroxy-2-naphthoic
acid, 1 29 BEG 20Qme30 among them may be used, and a mixture of them at

any ratio may also be used. As described later, these
having larger acid dissociation constants are preferable,
cr 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 wvalue of 3-hydroxy-Z2-naphthoic acid (pKa =
2.708, Chemical Handbook, Basic II, The Chemical Scciety of
Japan, published on September 25, 1969) 1is only known,

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

25 above-mentioned 14 isomers, 3-hydroxy-Z2-naphthoic acid, 1-



hydr oxy- 2- napht hoi ¢ acid and 2- hydroxy-I|-naphthoic acid in which a carboxyl
group and a hydroxyl group are bonded to adjacent carbon atons in a
napht hal ene ring are preferable. Further, 3-hydroxy-2-napRMDEC 200dd in
whi ch a hydroxyl 5 group is bonded to carbon at 3-position in naphthal ene
and a carboxyl group is bonded to carbon at 2-position is suitable. The
hydr oxynapht hoic acid may be a salt. As thée salt, for exanple, salts with
i norgani c bases (for exanple, 10 alkali nmetals such as sodium potassium
and the like, alkaline earth metals such as cal cium magnesium and the

| i ke) and organic bases (for exanple, organic am nes such as triethylam ne
and the |ikeydesye2amaph@aoiids sdtd and a-giydnxwid-idshthdey asddt he

i ke, or salts and conplex 15 salts with transition nmetals (for exanple,

zinc, iron, whaeppel e@dgbbhel!l gkehpanthd he hk&@ox ne dricsfedar& PEhREE @b
prepari ng a hydroxynapht hoate which is a physiologically active substance

is exenplifized R@W.carbor Wl - GO b REnL18A81 ¢188 ¥ert psalfdtiagneof 20
hydr oxynapht hoi ¢ acid is passed through a weak basic ion exchange colum to

be adSOFbedFu%‘%@'le%e}tUéahgéro]é@ve'z,—_na%%m&YQE:%Y”?Hht‘mﬁ)i&h agl dpiveirbgieved
by passing through a wafer-containing organic solvent, then, ion exchange

e oo S O o COBLEL 08 SR S VR 2B R NS
a carboxyl group 1is bonded to carbon at 2-position is
suitable.

The hydroxynaphtheoic acid may be a salt. As the salt,
for example, salts with inorganic bases (for example,
10 alkali metals such as sodium, potassium and the 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 metals (for example, =zinc, iron,
copper and the like) and the 1ike,.are listed.
A method of preparing a hydroxynaphthoate which is a
physiologically active substance is exemplified below.
{1} A water-containing organic sclvent 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 is

conducted through a water-containing organic solvent

25 solution of a physiologically active substance or salt



t hereof, and a sol vent nmay advantageously be renoved from the resulted
effluent. As the organic solvent in this water-containing organic solvent,
al cohols (for exanple, nethanol, ethanol, and the like), a9DBQiZMEl e, 5
tetrahydrofuran, dinethylformam de and the |ike are used. As the nethod of
removi ng the solvent for depositing the salt, nethods known per se or

pur suant nethods are used. For exanple, &@lnmethod of evaporating a sol vent
while controlling the degree of vacuumusing a rotary evaporator 10 and
the like, and other nethods, are listed. (2) An ion exchange in a strong
basi c i on exchange colum is previously exchanged to a hydroxide ion, and a
wat er - cont aithiengeaff Jasma a0lavdntersolmid ¥y oadobnaagebysilgl dg cabhyvaadt ifrem
substance or salt thereof is passed 15 through this to convert the basic
group into argsoupsafitelydsOxigent ype. Akly ditoxypapfaiiel csatienef not those
than the equivalent anount is added to and dissolved in the recovered

ef fluent, tReet-horsliign bygeeneenssatedtl 0 apEeEODEt foB S&ampiai ch is
washed with water if necessary 20 and dried. The lactic acid polyner used

in the preseRitHiaNt i onechBgEel naf tafg abppevi atedeas, a | aekikenatird 1R ymer
of the present i nvention, in sone cases) includes a polyner conposed only

of lactkic aci S 0 r .
Chars 5, Cof ST ERRIATRND Slskesy eofiasge At oLher imnorets (e,

As the method of removing the soclvent for depositing the

salt, methods known per se or pursuant methods are used.

For example, a method of evaporating a solvent while

contrelling the degree of vacuum using a rotary evaporator
10 and the like, and other methods, are listed.

{2) An ion exchange in a strong basic ion exchange
column is previously exchanged to a hydroxide ion, and a
water-containing organic solvent solution of a
physiclogically active substance or salt thereof is passed

15 through this to convert the basic group into a group of
hydroxide type. Hydroxynaphtheoic acid of not more than the
equivalent amount 1s 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, in some cases) includes a polymer
composed only cof lactic acid or copolymers of lactic acid

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



i ke), and usually has a content of polyners having nolecular weights of
5000 or | ess of about 5% by weight or |ess, preferably has a content of
pol yners havi ng nol ecul ar wei ghts of 5000 or |ess of about2®&§Egy2005 ght or
|l ess and a 5 content of polymers having nol ecul ar wei ghts of 3000 or |ess
of about 1.5% by weight or less, further preferably has a content of

pol ymers having nol ecul ar wei ghts of 500022or |ess of about 5% by wei ght or
| ess, a content of polyners having nol ecul ar wei ghts of 3000 or |ess of
about 10 1.5% by weight or |less and a content of polyners having nolecul ar
wei ghts of 1000 or | ess of about 0.1% by weight or less. The lactic acid

pol ymer of tih&epresemdi nvaMipp hassa awetghteaver age poleadirar wekghly of
usually from 15000 to 15 50000, preferably from 15000 to 30000, nore

preferably RdAM0 4o A60H06 £ PsObIOCBI-anlas Pref efmbhy §¢0By142QQnk0 25500.
Further, when hydroxynaphthoic acid is not contained in the controlled

rel ease preparad,l Hyofe£19) Prigseny cbﬁﬂ@ﬂﬁ'@ﬁ pé@?mé%@thﬁvﬁ%@deQQ%EQ%IOf
the present invention 20 has a wei ght-average nol ecul ar wei ght of usually

from 15000 kleq}?pcgqu? @V@P'y éé oD% §1ﬁ99tt9%489v09e1§h% loQ'C e sAG
pol ymer of hi giter ecul ar melg iC rial o t he actlc
ol P YrerBle e B SIS PR DEcATFTELAL Al =4 | e procuct
23 less of about 1.5% by weight or less, further preferably
has a content of polymers having mclecular weights of 5000
or less of about 5% by weight or 1less, a content of
polymers having molecular weights of 3000 or less of about
10 1.5% by weight or less and a content of polymers having
molecular weights of 1000 or less of about 0.1% by weight
or less.
The lactic acid polymer of the present invention has a
weight-average molecular weight of usually from 15000 to
15 50000, preferably from 15000 to 30000, more preferably from
17000 to 26000, particularly preferably from 17500 to 25500.
Further, when hydroxynaphthoic acid is not contained
in the controlled release preparation of the present
invention, the lactic acid peclymer of the present invention
20 has a weight-average molecular weight of usually from 15000
to 50000, preferably from 15000 to 40000.
The lactic acid polymer of higher molecular weight
which is a raw material of the lactic acid polymer of the

present invention may be commercially available product or

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



average nol ecul ar wei ght of usually from 15000 to 500000, preferably from
30000 to 100000. As the known polynerization method, nentioned are, for
exanpl e, methods in which lactic acid and if necessary gl yeopgraggyl are 5
condensati on-pol yneri zed, for exanple, a nmethod in which lactide is, if
necessary together with glycolide, ring- opening-polynerized using a

catal yst such as Lewis acids or netal sal23 such as for exanple
diethylzinc, triethylalumnum tin octylate and the like, a nethod in 10
which lactide is ring-opening-polynerized in the further presence of a
hydr oxycar boxylic acid derivative of which carboxyl group is protected, in
t he above- neanéangs metbodlaff ereigghanpde, ubntkel patfirawal 1 Pad @nt cPWED 0, on
W00/ 35990 and the like), additionally, a nethod in which a catalyst 15 is

added under gestetsoipctifdent 0 gause ring- opauom). pol yneei zathen (Hrewn
exanple, J. Med. Chem, 16, 897 (1973) and the like), for exanple, a nethod

of copol ynerpgi igerifctisle methodl yaehitdeneandf hefopetRafdplels fdttiods
pol ymeri zati on node, bul k polynerization in 20 which lactide and the like

are nelted ajyl gublectefbd- agchal VARE | 2t i Qs £a8t] 01 v 130l HEi@N are
pol ynerization in which |actide and the |like are dissolved in a suitable

sol vents and s4i&ed £ & o PROYFBEEZ AL 11} T 8RGMHER, AT micloRd, 1 ANGHAMRNY

others, it is preferable fromthe 25 standpoint of industrial production to

use a p0|ymﬁéé%ﬁ&§ci%905rg4ngcessary together with glycolide, ring-

opening~polymerized using a catalyst such as Lewis acids or

metal salts such as for example diethylzinc,

triethylaluminum, tin octylate and the like, a method in

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

presence of a hydroxycarboxylic acid derivative of which

carboxyl group is protected, in the above-mentioned method

(for example, International Patent Publication W0O00/359%0

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 method of copolymerizing

lactide with glycolide, and other methods.

As the polymerization mode, bulk polymerization in

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

polymerization reaction, and solution polymerization in

which lactide and the like are dissolved in a suitable

solvent and subjected to a polymerization reaction are

listed, and among others, 1t 1is preferable from the

25 standpoint of industrial production to use a pelymer



obtai ned by solution polynerization as a raw material of a lactic acid

pol ymer of the present invention. As the solvent dissolving lactide in
solution polynerization, for exanple, aromatic hydrocarbongg prEM 2005 5
benzene, toluene, xylene and the |ike, decalin, dinethylformamde and the
|i ke, are listed. For hydrolysis of the lactic acid polymer of higher

nol ecul ar wei ght obtai ned as descri bed ab@4e, a hydrolysis nethod known per
se is used, for exanple, it is 10 advantageous that the lactic acid polymner
of higher nolecular weight is dissolved in a suitable solvent, then, water
and if necessary an acid are added to cause a reaction. The solvent for

di ssol vi ng tdtec d Aedd cbpcsdipobpnepodfymel] Zsitgher awl @cubar maeeghtlmayf a
advant ageously be that capable of dissolving this polynmer in an anmount of
10-fol d by leritghd axid essiphethefl antiprasedtpahyertioand specifically,

hal ogenat ed hydrocarbons such as for exanple chloroform dichl oronet hane
and the like, arogmti ehBydreosareRns sUELAS dY fonaexankl e 1®l ueRBution

o-xyl ene, mxylene, p-xylene and the like, cyclic ethers such as for
exanpl e t et RRIMMEHROF 1 20 &d rhRe ehdak@l eaC el £ N Mg PBEBYLERE MBR-He sand
the like are [I1sted. When a solvent which can be used in hydrolysis of a

lactic saci d g yamd, of {u pheke Mol eyl areviei ghl | Sryged R k&S Polidurgniiz,ng a
| actic acid polynmer of higher nol ecular 29 DEC 2005 25
dimethylformamide and the like, are listed.

For hydrolysis of the lactic acid peolymer of higher
molecular weight obtained as described above, a hydrolysis
method known per se 1is used, for example, it is

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

The solvent for dissolving the lactic acid polymer of

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

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

a lactic acid polymer of higher molecular weight 1s used in

25 polymerizing a lactic acid polymer of higher molecular



wei ght, operations of polynerization and hydrol ysis 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 sol vent di ssoépE{@2¢03 actic
acid 5 polyner of higher nolecular weight is usually fromO0.1 to 100-fold,
preferably from1l to 10-fold based on a lactic acid polymer which is a
solute. The anobunt of water to be added i<%usually from0.001 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 exanple, inorganic acids such as for exanple hydrochloric acid,

sul furic aciwkight tropgeastfoapdotthedlivke rigaic acd dayauehyassf eanexanml e
15 lactic acid, acetic acid, trifluoroacetic acid and the like are |isted,

and | actic agdrthist & efseipfelnt ild19tedwitheuanousb1 9t iag acid b@l?%e&@@%ﬂi is
usually fromO to 10-fold by weight, preferably fromO0.1 to 1-fold by

wei ght  baseth @ @ d &4 | §oBehar POF YREEhOF hbgben18R! eedbdk wei ght. 20 The
reaction tenperature for hydrolysis isS usually fromO to 150C, preferably

from 20 to 800C e feacihomntise Qﬁ?hygi%ﬁﬁi 81dkbhensgdependiing alsy on
t he wei ght - average nol ecul ar weight of a lactic acid pol'ynmer of higher

m)'nﬁfg'sﬂ O"“%&chﬂh%%fr'g?% 2@1@%&58@%%@&%& ALHE e, sandhsiua)l | ¥r &k o 10 o
100-fold, preferably from 1 tc 10-fold based on a lactic
acld polymer which is a solute.

- The amount of water to be added is usually from 0.001

to 1-fold by weight, preferably from 0.01 to 0.1-fold by

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

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

15 lactic acid, acetic acid, trifluorocacetic 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 1-feld by weight
based on a lactic acid polymer of higher molecular weight.

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

The reaction time of hydrolysis differs depending also

on the weight-average mclecular weight of a lactic acid

polymer of higher molecular weight and the reaction

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



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 eff2zeDE 2005

hydrol ysis treatnment, the weight-average nolecular weight of the hydrol yzed
produced in the sanple is neasured by gel perneation chromatography (GPC),
and hydrolysis treatnent is stopped if t&& 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
of precipitating the intended lactic acid polyner contained, froma

sol ution copmd b lay st ol yzed Priosiuc . obt ai ned by subjecting a lactic
acid 15 pol yner of higher nolecular weight to a hydrolysis operation as

described above, mdrettiagninatiyrch gdiisod hydr olhyzee 19/saducreeitigint Nds
solution is allowed to contact with a solvent capable of precipitating the

i ntended | achidgeafi HaPOHY R €RA! dlenedtiRelBiaye andlothesr 2 iMpithods are
| i sted. As t'he preferable enbodi ment 'of the hydrolyzed product™-containing

sol ution, Meptd.oned af e dpagObt ai Rede 10y dissaPhvindd aROUL KLY 2 130 it % Of
a lactic acid polymer having a wei ght-average nol ecul ar wei ght of 15000 to

‘288?0’2 7525 PEf&ally 0fn150Q0% 40 0000, reLenBhe! er iy ofiel 48004  r23eDEC
molecular weight of the hydrolyzed produced in the sample
is measured by gel permeation chromatography (GPC), and
hydrolysis treatment is stopped if the molecular weigh 1is
confirmed to be about 15000 to 50000, preferably about

10 15000 to 30000, more preferably about 17000 to 26000,
particularly preferably 17500 to 25500.
As the method of precipitating the intended lactic
acid polymer contained, from a solution containing a
hydrolyzed product obtained by subjecting‘a lactic acid
15 polymer o¢f higher molecular weight to a hydrolysis
operation as described above, a method in which this
hydrolyzed product-containing solution is allowed to
contact with a solvent capable of precipitating the
intended lactic acid polymer contained therein, and other
20 methods are listed.
As the ©preferable embodiment of +the Thydrolyzed
product-containing solution, mentioned are those obtained
by dissolving about 10 to 50 wt% of a lactic acid polymer

having a weight-average molecular weight of 15000 to 50000,

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



26000, particularly preferably of 17500 to 25500 into a solvent capable of
dissolving a lactic acid polyner of higher nolecular weight, such as a

hal ogenat ed hydrocarbon group such as for exanpl e chl orof o8 DEC 2005

di chl oronet hane and 5 the |ike, an aromatic hydrocarbon group such as for
exanpl e toluene, o-xylene, mxylene, p-xylene and the like, a «cyclic ether
such as for exanple tetrahydrofuran and ti¢ |ike, acetone,

N, N- di et hyl f or mam de, di chl oronet hane, xylene and the like. Wen

hydr oxynapht hoi c acid is not 10 contained in the controlled rel ease
conposition of the present invention, those containing about 10 to 50 w %
of lactic &@a@pol paertd cdilesdlyvedrbhgraglyweight 1d%60ager @BI5EEUl antweiaght s
of 15000 to 50000, preferably of 15000 to 40000 are listed. 15 As the

sol vent whi dolantdepegiab licheofnt@éisledlvacyi @ Adeictd ipol yovd ool aneaed din a
hydrol yzed product-containing solution, alcohols such as for exanple

met hanol , etthiagtodr @oletbiatki keighhai Bwebhels surblagefiat eaxaflre dasopropy!
ether and the |ike, aliphatic hydrocarbons such as for 20 exanpl e hexane and

the like, wajregupagdchhesd iker aeRahpstedhl ok dise adDERLoobmbbBabe! WeRt
whi ch can deposit the intended lactic acid polynmer is usually fromO0.1 to

100- fof d byrei Ofte, PifSFaRAYiIET 2ot8rdlnf gkduby swehghl rhasedapiihe
sol vent of a hydrolyzed product-containing 25 solution. 29 DEC 2005 28

toluene, o-xylene, m-xylene, p-xylene and the 1like, 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

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

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

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

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

25 solution.



As the preferable specific exanple of conbinations of the kind of such

sol vents and the use anount thereof, there are nentioned, for exanple, an
enbodi ment in which to a hydrolyzed product-containing sol ghipppcep§g as a
solvent 5 dichloronmethane in an anmount of 1 to 5-fold by weight based on
the solute, isopropyl ether as a solvent for reducing solubility is used in
an anount of 2 to 10-fold by weight based®n this dichloronethane, and

ot her enbodi nents. The tenperature of the solvent when the solvent which 10
can deposit the intended lactic acid polyner solute is brought into contact
with a hydrol yzed product-containing solution is usually from-20 to 60C,
preferably from (Rs othaOpecefeanblehspeaiparatananpie t b hpdbdhpzddnsr educt -
containing solution is usually fromO to 400C, preferably 15 from 10 to
30C. As the ttet hathdfoLosiatt sofgvantssl aedt thiet hse ahpdndgl yhedeof, there
product-contai ning solution, a method in which a hydrolyzed

pr oduct - contaateni mgnsabnedon fcr addadpdlel, adn ormbodintemta $nl wénitch atoetahod
in which a hydrol yzed product 20 containing solution is dropped into a

sol vent, a meidwsl yred Wwprehuatsebyeat nitgadsedatad dn atisonge dnt o adiwdm yzed
product-contai ning solution, a nmethod in which a solvent is dropped into a

hydrol yzed priogiicd r St ied ié Non Soh Ushmetnt apd 1t be bi-kelar eyl wetietht 2asEie
| actic acid polynmer of the present invention 29 DEC 2005 29

on the solute, isopropyl ether as a solvent for reducing
solubility is used in an amount of 2 to 10-fold by weight

based on this dichloromethane, and other embodiments.
The temperature of the solvent when the solvent which
10 can deposit the intended lactic acid polymer solute 1is
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 40C, preferably

15 from 10 to 30C.

As the method of <contacting a solvent with a
hydrolyzed product~containing solution, a method in which a
hydrolyzed product-containing solution is added all at once
intc a solvent, a method in which a hydrolyzed product-
20 containing solution is dropped into a sclvent, a method in
which a solvent 1s added all at once into a hydrolyzed
product-containing solution, a method in which a solvent is
dropped into a hydrolyzed product-containing solution, and

the like are listed.

25 The lactic acid polymer of the present invention



obt ai ned as descri bed above is suitable as a base material for a controlled
rel ease conposition since the amount of end carboxyl groups is in the range
suitable for a base material for a controlled release conpe§igg®nges The
wei ght ratio of a physiologically active substance in the conposition of
the present invention differs depending on the kind of a physiologically
active substance, desired pharnmaceutical 2&f fect and duration period of an
effect and the like, and in the case of a physiologically 10 active peptide
or salt thereof, is fromabout 0.001 to about 50% by wei ght, preferably
fromabout 0.02 to about 40% by weight, nore preferably about 0.1 to about
30% by wei gittafned hes gesteilbbliyaboom drouwtuitadble aboat b34% mptewdiadght ,
nost preferably from about 3 to about 24% by weight, 15 and in the case of a
non- pept i de fuwysholoegitaallilyedactéVeass ubshirced throrsakintberterf , ahoon abdut
0.01 to about 80% by weight, preferably fromabout 0.1 to about 50% by

wei ght, basath osatbexyholgragmoskt iien. tibe regigght stathplef far a base
physi ol ogi cal | y active substance 20 in the conposition of the present

invention capddidg £y exmaRdit hed Cratédser csmpbsihenaof varies depending
on the kind of physiologically active substance, desired pharnaceutical

ef fect sand dea“THbF%%iéH¥(¥a6f65é%fﬁcﬁhﬁgﬂolégﬁcblﬁﬁ aé@@vbnsh%%tﬁﬁ%% of a
controlled rel ease 25 conposition containing a physiologically active
substance 29 PEGRO05.3position of the present invention differs
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 tc about 30% by
weight, further preferably from about 0.1 to about 24% by
weight, most preferably from about 3 to about 24% by weight,
15 and 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 ratio of a physioclogically active substance
20 in the composition of the present invention containing
hydroxynaphthoic acid or salit thereof varies depending on
the kind of physiologically active substance, desired
pharmaceutical effect and duration period c¢f the effect and

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

25 composition containing a physiologically active substance



or salt thereof, hydroxynaphthoic acid or salt thereof and lactic acid

pol ynmer or salt thereof, the weight ratiois, 1in the case of a
physi ol ogi cal ly active peptide or salt thereof, from about 205 20¢s about
50% by weight, 5 preferably from about 0.02 to about 40% by wei ght, nore
preferably about 0.1 to about 30% by wei ght, nost preferably from about 14
to about 24% by weight, and in the case d&f0 a non-peptide physiologically
active substance or salt thereof, fromabout 0.01 to about 80% by wei ght,
10 preferably fromabout 0.1 to about 50% by wei ght, based on the sum of

t hree conponents. Even if a hydroxynaphthoate which is a physiologically
active substanceals tbetrabfedhydrexsaraphidicgght aatd oorssaapplthededin arle
case of a controlled rel ease conposition 15 containing a salt of a

physi ol ogi caldgt act aeedpeptliviier (denpatar ithyrealfl,ed{eA) wehgdt ratio is,
hydr oxynapht hoic acid (tenporarily called (B)), the weight ratio of (A) is
usual Iy fromrabeuk Scd$e abguta 90¥y/BY oWeigdRial 1pr ebet abky pdptdmeabeut sH1tt 0
about 85% by weight, nore preferably from 20 about 15 to about 80% by

wei ght, partifabasty prebar aklpsud rom @bput £30 taAkROUt589% By Weighiht based
on the salt of (A and (B). In the case of a controlled rel ease corrp05|t|on

contai i ng &, ﬁ%%’éﬁé&&gﬁ' Galohy ASLhVe oSWbsSteRCc R tSahby t@@i%ﬁ%; more
hydr oxynapht'hoi ¢ aci salt thereof and lactic 29 DEC 2005 3
preferably about 0.1 to about 30% by weight, most
preferably from about 14 to about 24% by weight, and in the
case of a non-peptide physiologically active substance or
salt thereof, from about 0.01 to about 80% by weight,
10 preferably from about 0.1 to about 50% by weight, based on
the sum of three components.

Even if a hydroxynaphthoate which is a physiologically

active substance 1s contained, the same weight ratio is

applied. In the case of a controlled release composition
15 containing a salt of a physiologically active peptide
(temporarily called (R)) and hydroxynaphthoic acid
(temporarily called (B)), the weight ratic of (A) 1is

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

25 thereof, hydroxynaphthoic acid or salt thereof and lactic



acid polymer or salt thereof, the conpoundi ng anount of hydroxynapht hoic
acid or salt thereof is fromabout 1/2 to about 2 nol, about 3/4 to about
4/3 mol, particularly preferably fromabout 4/5 to about 6A4b gt ppfpersed on
one 5 nol of a physiologically active substance or salt thereof. The design
of a conposition of the present invention wll be described bel ow on a
controll ed rel ease conposition containingla physiologically active
substance, hydroxynaphthoic acid and lactic acid polyner wherein the 10
physi ol ogically active substance is basic. In this case, a physiologically
active substance as a base and hydroxynaphthoic acid as an acid coexist in

the conpositdcid palgmer ebf henlithetgasgodf cotpoubfpBantiem asmdiiee lkadi es
in the conposition or the case of conpounding themas a 15 salt in the

conmposi ti on,hd¥e st Bd 1 @Na 88 birbisiaum ithersaid sfd eflrb gBEHtCage urder
aqueous conditions or in the presence of a slight anpunt of water at a

certain poi ipdt QrOHHQ'ngaE&@%CQﬂﬂpshb'09bo§tn0@/§h%mﬁ§|tp%@%&%%l@%ly
hydr oxynapht hoi ¢ aC|d which is slightly water-soluble and a

physi ol ogi callys %HBfﬁt Rt Sqpel kb gv];ea%&ﬁce §|&n%rlt|)ba%’)iﬁc§65ns_%|nléble

t hough varyi'ng ep ng on e property o y5|olog|ca y active

Such a sl ity S%"ét“% 5‘%?‘% SHY S0 phBs E%p%geo%%%,%;t BeRee-on

containing a basﬁﬁuggdggig§0%§ %g composition of the present invention

will be described below on a controlied release composition
containing a physiologically active substance,
hydroxynaphthoic acid and lactic acid polymer wherein the

10 physiologically active substance is basic. 1In this case, a
physiologically active substance as a base and
hydroxynaphthoic acid as an acid coexist in the composition,
and in either the case of compounding them as free bodies
in the composition or the case of compounding them as a

15 salt in the composition, the dissociation equilibrium is
satisfied in each case under aqueous conditions or in the
presence of a slight amount of water at a certain point in
producing the composition. Since the salt formed by
hydroxynaphthoic acid which is slightly water-soluble and a

20 physioclogically active substance is believed to be slightly
water-soluble though varying depending on the property of
the physioclogically active substance, the dissociation
equilibrium shifts to the side of formatien of such a
slightly water-socluble salt.

25 For producing a compesition containing a Dbasic



physi ol ogically active substance in high content, it is desirable that nost
of the physiologically active substances are protonated to give the
above-nmentioned slightly water-soluble salt, fromthe starpEQt2006 the 5
above-nenti oned di ssociation equilibrium For this purpose, it is desirable
to compound at | east a physiologically aiéive substance or salt thereof and
approxi mately equival ent anmount of hydroxynaphthoic acid or salt thereof.
Next, the controlled release nechanismof a 10 physiologically active
substance contained in the conposition will be described below. In the
above- nmentioned conpoundi ng conposition, nost of physiologically . active
subst ances &MY S3dsH&dd Yan8CE V8t $%b%%%n5?e§éhcglgéf €BUREBE i ohs. 1Fbst
of the counter ions are 15 hydroxynaphthoic acid (preferably, .

hydr oxynaphdesiicaddied) . thakt erm@ﬁ%’ cotpositticon PEYadeileicsiaaldd i nestane
organism ol igoners and nononers formdue to the deconposition of a lactic
aci d pol ynesubsdwaces wiere t i @oinated | sta |atveéc thei dahbyeoheationgd

pol ymer, the produced oligoner (lactic 20 acid-glycolic acid oligoner) and
nmononer (| actliighddiyd wategtyodhbéeacsallt nedessar thy hswvandpeintr bokykthegr oup,
which also can be counter ions of a physiologically active substance.

Rel eas& of abpwesiamgicrsld yiactdodetsidhstenpeel ibsiwot aEconpanksegubpose,
novenent of electric charge, nanely, 25 it is released in the formof a salt
mai nt ai ni ngia cHentdys P 2@05c3@pound at least a physiologically

active substance or salt thereof and approximately

equivalent amount of hydroxynaphthoic acid or salt thereof.

Next, the controlled release mechanism of a
10 physioclogically 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 hydroxynaphtheic acid (preferabkly, hydroxynaphthoic acid).
After the composition 1is administered intc an organism,
oligomers and monomers form due to the decomposition of a
lactic acid polymer, however when the polymer is a lactic
acid~glycolic acid polymer, the produced oligomer (lactic
20 acid-glycolic acid oligomer) and monomer (lactic acid or
glycolic acid) necessarily have one carboxyl group, which
also can be counter ions of a physiclogically 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



ion, and as the novable counter ion species, hydroxynaphthoic acid, l|actic
acid-glycolic acid oligoner (such nolecular weight as to enabl e novenent)
and nononer (lactic acid or glycolic acid) are listed, as gep®d b5 5
above. Wien a plurality of acids coexist, a strongly acidic salt is

dom nantly fornmed generally though differ'gg dependi ng on the conposition
rati o. Regarding the pKa of hydroxynaphthdic 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 ot her. hand, tqiugh gKa QE a carboxyl grqﬁg of alactic acidﬁglycolic
acid ol i gome®V’'s ndA™%knov® it “8&n L&Y at 6P BHEsEY on*BRa of PP&EESe aci d

or glycolic_ 15 acid (= .3.86 or 3.83) according to_the_principle " change of
r o0 Yoot oy BRI RTRRRAIOR of 30 el SAfen CoanOBUCORRT o Tt 83 1G§ e
additive law " . Contribution by a substituent to the dissociation constant

has been fouffEhdRERCHEATIt FELFEE EFabli® 2N3PlR MORLMSTHdi cR1OnTPeP &  gani ¢
20 Acid and Bases" , D.D.Perrin, B.Denpsey and E.P.Serjeant, 1981) Since
pKas for a Hydchiyd §Fédp @hd Erycssitia pead) a@éeAp?l@aS#(@-b ‘as gdggcaale OpKa
(ester bond) = -1.7 25 respectively, pKa of a carboxyl group of a lactic
aci d 29 DECazgo=® .34

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

10 acid has a pKa of 2.708 (CHEMICAL HANDBOOK, BASIC BOCK II,
The Chemical Scciety of Japan, published on September 25,
1969). On the other hand, though pKa of a carboxyl group
of a lactic acid-glyceolic acid oligomer 1s not known, it
can be caléﬁlated 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 1law Contribution by a
substituent to the disscociation 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-



glycolic acid oligoner is calculated, in view of contribution by an ester
bond nearest to the dissociation group, as follow pKa = pKa (lactic acid
or glycolic acid) - A pKa (OH + A pKa (ester bond) = 3.0629DELT: F5 As a 5
result, since hydroxynaphthoic acid is a stronger acid than lactic acid
(pKa = 3.86), glycolic acid (pKa = 3.83), sgnd further, lactic acid-glycolic
acid oligoner, it is supposed that in the above-nentioned conposition, a
salt of hydroxynaphthoic acid and a physiologically active 10 substance is
formed dom nantly, and that the property of this salt mainly deternm nes the

control |l ed rgl easi. roperty. o hysi ol ogi_gal | tive.substance in the
conpositionggﬂ§§$ﬁggabgeganen }%%%@e%hy§f5lo%ﬁggpﬁét%b’ivelﬁsuﬁé %ﬁceP%fhe
above-nmenti gne hysi.ol ogi cally activ 15 substances and the |ike are

ot ed Ror Sort B et et SRR PaBRARGEE. 1 dLf ¢ ALsgociatin
physi ol ogical |y active_substance which is slightl ter- solubl.e but not
Pat or -sof ubRa Tt GRETSL byt SRant BRA o 3548 S pIPPEd L Forbacd
mechanism That is, as 20 clarified in the consideration of the
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acid which is a stronger acid than the above-nentioned lactic
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of releasing as the hydrol yzable salt of a 25 physiologically active
subst ance, aRfFtds a¢kdulpkat e B DEC @hosoBEC acid (pKa = 3.83), and

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

15 substances and the like are listed.
Here, a salt is formed of hydroxynaphtheoic acid with
a physiologically active substance which is slightly water-
soluble but not water-scluble preferably exerts an
influence on the controlled release mechanism. That is, as
20 clarified in the consideration of the above-mentiocned 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 hydrolyzable salt of a

25 physiologically active substance, and as a result, the



solubility

subst ance,
controll ed

decrease in hydroxynaphthoic acid and i ncrgase in

and distribution properties of the salt into body tissue becone
determ ning factors of the releasing speed of a physiologically active

therefore, the initial releasing pattern of a dpo®EEdIEE
by 5 the conpoundi ng anmount of hydroxynapht hoic acid. Then,

generated by the hydrolysis of a lactic acid polyner, the rel easing
mechani sm of a physiologically active substance having an oligoner and 10
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counter ions becones dom nant gradually, and even if
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above-nmentioned substance is 25 stirred at_a tenperature of 40 C or | ower
in distill eddd pdecrgasessin hydroxynaphthoic acid and increase in

10

15

20

25

cligomers and monomers generated by the hydrolysis of a
lactic acid peolymer, the releasing mechanism of a
physiologically active substance having an oligomer and
monomer as counter ions becomes dominant gradually, and
even if hydroxynaphthoic acid disappears substantially from
the “composition” , release of a stable physiologically
active substance 1is retained. Further, enhancement of
incorporation efficiency o©of a physiologically active
substance in producing a controlled release composition,
and capability of suppression of the initial excess release
after administration of a physiologically active substance
incorporated can also be explained.

The role of hydroxynaphthoic acid in a controlled
release composition containing a hydroxzynaphthoate 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

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



water for 4 hours, the weight of a substance dissolved in 1 L of this
solution is 25 ng or less. The term" slight water-solubility " in this
specification neans a case in which the above-nentioned 5 yeDght2005 over 25
ng and 5 g or | ess. Wien the above nentioned substance is a salt of a
physi ol ogically active substance, the megght of a physiologically active
substance dissolved in the above-nenti oned operation is used for
application of the above-nentioned definition. 10 Though the formof a
controll ed rel ease conmposition in this specification is not particularly
restricted, the farm of a fine particle is.preferable, and the farmof a

i crospherew(az}lesro?@érl I4ecfl%rcsr’ocggesmeelgf'}ht th %a%‘gb%gagéec‘gﬁ{s%ﬁlvsg r8| éase
conposition | actic, acid 15 polyner) is particularly preferable.

cont aini n
The tennrﬁ&T&Q;ﬁ&%§ %Hh hjet Sl fif&particle in the form of
sphere which can be dispersed in a solution. The verificgtion of the form
can be conduct edTheor eBEHpl e, By ighser vt~ 9L @LikERNNI ng t ybe efBéfron
m croscope. 20 The nethod of producing a controlled rel ease conposition (for
exanpl e, nm EPECAFINADI YonRERABNG t KE@5ephiBi dilbgiltalting agbPpye-BEBEEGREE or
salt thereof of the present invention and the |actic acid polynmer or salt
25 t hePeof oRlhE preseieri menfPoritid exanpbt f legshel olhepo BEC aboses7

mentioned substance is a salt of a physioclogically active
substance, the weight of a physiologically active substance
dissolved 1in 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 o¢f sphere
which can be dispersed in a solution. The verification of
the form can be conducted, for example, by observation by a
scanning type electron microscope.

20

The method ¢f producing a controlled release

composition (for example, microcapsule} containing the
physiclogically active substance or salt therecf of the
present invention and the lactic acid polymer or salt

25 thereof of the present invention is exemplified below.



In the foll ow ng production process, drug holding agents (for exanple,
gelatin, salicylic acid and the |like) my be added, if necessary, by a
met hod known per se. (I) In-water drying method 5 (i) O1Wapepmgr2dgs this
met hod, an organic solvent solution of the lactic acid polynmer of the
present invention (hereinafter, describeg as bi odegradabl e pol yner of the
present invention in sonme cases) is first produced. The organic sol vent
used 10 in producing the controlled rel ease conposition of the present
invention has a boiling point preferably of 120t or lower. As the organic

sol vent, for exanple, . hal ated hydrocarbons (for exanple .
dichloronethane,q%hlgpgfo%%ﬁqofgn@ic F8%8§Fﬁ8ﬁe, FPF?ﬁFdrogfﬁgnePO&gFBSn
tetrachl oride and t | i ke), ethers or exampl e,. .ethyl, ether, jsopr.op
bther and t AT TiRe) Lo T5AmRler UL O ChxanaacShiy e bt et bRyt !
acetate and the IiEﬁ? aromati ¢ hydrocarbons (for exanple, benzene,

tol uene, xyM&eP dac Ik @eCHF oY 2 (ForedafBPen BERafbl, net hanol
and the like), acetonitrile and the Iike are used. O them hal ogenated
hydr ocar bons™ ar e Freflérafiter oy g k@@ 1y, dichl oronet hane i s suitable.

These may be used in adm xture of appropriate proportion. In this case,
m xed 25 sol uti ond YofO/Maimsgernst ed hydrocarbons and al cohols are 29 DEC 2005

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

10 in producing the contrclled release composition of the
present invention has a boiling point preferably of 120°C

or lower.

As the organic solvent, for example, halogenated
hydrocarbons (for‘ example, dichloromethane, chloroform,
i5 dichloroethane, trichloroethane, carbon tetrachloride and

the 1like), ethers (for example, ethyl ether, isopropyl
ether and the 1like), fatty esters (for example, ethyl
acetate, butyl acetate and the like), aromatic hydrocarbons
{for example, benzene, tocluene, =xylene, and the 1like},
20 alcohols (for example, ethanol, methancl and the like),
acetonitrile and the like are used. Of them, halogenated
hydrocarbons are preferable, and particularly,
dichloromethane is suitable. These may be used in
admixture of appropriate proportion. In this case, mixed

25 soluticons of halogenated hydrocarbons and alcochols are



38 preferable, and particularly, a m xed solution of dichloronmethane and
ethanol is suitable. The concentration of the biodegradabl e polyner of the
present invention in an organic solvent solution varies 5 gepggieg on the
nol ecul ar wei ght of the bi odegradabl e pol yner of the present invention and
the kind of an organic solvent, and when g chl oronmethane is used as an
organic solvent for exanple, the concentration is generally from about 0.5
to about 70% by wei ght, nore preferably from 10 about 1 to about 60% by
wei ght, particularly preferably from about 2 to about 50% by wei ght. Wen
et hanol is used. as gf organi £ sol vent T ronethqgg? the ratio
0

d wwth dichl
of the two SUIVEMPTE gerfditl | Par F&H\&%ﬁﬂ@m%.ﬁl t%féﬁ ut EO9A ), Store

preferably from15 about 0.05 to about_40% v[vé articularly preferably
from about‘%ﬁéﬁ%??%ﬂﬁiha%%qe?él%?ha?ﬂ%olFh Uyt Qﬁgc sol vent sol ution of the

bi odegradabl e polynmer of the present inventjon thus obtained, a

physi ol ogi cal | y ¢ VECRGBEEAAE 2O s CAddd® dheP PR BSHIRRE oPO20MBF sRér $8¢ I n

this procedure, the addition anpunt of a physiologically actjve substance

i s control | FSEhatt MeEt igspetn| i3h t CFPAHE wWePYRENEatFdlWwEion varies

physiol ogically active substance_ to biodegradable pol ymer of the present

i nventidn iderRgNdIGbARt the Peéeerabry welgbtabvut the. bindsgissgldst |y,

the resulting organic solvent solution 29 DEC 2005
polymer of the present invention and the kind of an organic
solvent, and when dichloromethane is used as an organic
solvent for example, the concentration is generally from
about 0.5 to about 70% by weight, more preferably from

10 about 1 to about 60% by weight, particularly preferably

from about 2 to about 50% by weight.

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

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

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

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

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

25 Subsequently, the resulting organic solvent solution



39 containing a conposition conposed of a physiologically active substance
or salt thereof and the biodegradable polyner of the present invention are
added into a water phase, to forman 0 (oil phase)/W (wateroihyReeos

emul sion, 5 then, the solvent in the oil phase is evaporated, to prepare a
m crocapsul e. The volune of the water phasggin this case is generally from
about 1-fold to about 10000- fold, nore preferably fromabout 5-fold to
about 50000-fold, particularly preferably from about 10-fold to about 2000-
10 fold of the oil phase volunme. An enulsifier may be added to the

above- menti 0aeda pHigG VR! Sloiaser iR SoaubaLhi S5 may ggnﬁn}/?ga lé;’élﬁgkg r

providing it can forma generally stable emul si on.

| , . . . 5 H ’ :
exanpt e, ani 9ot usurdacanise (3 umiS eheatse sofhum st earal .o sad)

| auryl sul f at noni oni ¢ surfactants ne sorbitan
fatt t , Jred A P
| Tkey . polyohgeltET o cf ob o or rhde v el ek 60 BReo 15 ittt ur e
by NI KKO Chen cal . Kl ..20 pol yvi nyl |id , L yvinyl al cohd|.,.
A boymet hyPRETT Ul 686 "PBbiEhi &, GERatt ety af 6RL ey bt > InctRE 1 The ar e
used. e of _them or_several of Lhen1hgthéggbi§ tion may be u

an

d h
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el ot <25 TuLLber preferably in e rgnge [romabout, 0 05 Lo about, 5% 29

this case 1is generally from about 1l-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 oil phase volume.

An emulsifier may be added to the above-mentioned
outer water phase. This emulsifier may be any compound
providing 1t can form a generally stable C/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 oll derivatives [HCO-60, HCO-
50, manufactured by NIKKO Chemicals K.Kj,

20 polyvinylpyrrolidone, polyvinyl alcohol,
carboxymethylcellulose, lecithin, gelatin, hyaluronic acid
and the like are used. One of them or several of them in
combination may be used. The <concentration in use 1is
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%



40 by weight. An osnotic pressure controlling agent nmay be added into the
above-nenti oned outer water phase. The osnotic pressure controlling agent
may be advant ageous providing it 5 shows osnotic pressure WHEDEGRZES nto an
aqueous solution. As the osnmotic pressure controlling agent, for exanple,
pol yhydric al cohol's, nonohydric al cohols, ,gonosaccharides, disaccharides,

ol i gosacchari des and am no acids and derrvatives thereof and the |like are
|isted. 10 As the above-nentioned pol yhydric al cohols, for exanple,
trihydric al cohols such as glycerin and the |ike, pentahydric alcohols such
as arabi tol x§lLt%k, adonitol and the |ike, hexahydric al cohols such as
manni t ol , ?Sr St - "dul citol and the like, and other alcohols are 15 used.
O them hexahydric alcohols are preferable, and particularly, mannitaql is
Suitabl . As t he FhoRETREAE] dHEF HEFONFAMtE Ol odHbl S9ener Maahf cadded

met hanol , et hanol, isopropyl alcohol and the like are |listed, and of  then,
et hanol is pPéPerdhf e2PoFeACPfd CRSEY R e | YREG INOMRBR chari *esOSTeE1cC
exanpl e, pentoses such as arabinose, xylose, ribose, 2-deoxyribose and the
li ke, and hEX6S68rsuEIPNET Ylidssagstudias e AT ERIROUFBARBELI1BEr bbse,
rhammose, fucose and the like are used, and of then, hexoses are

pr ef er &bl e. ShEVWAS osHE tdlso P afsitl O ridte o Nadss adthar # led8queens exahpl €0np9 DEC

2005
As the osmotic pressure controlling agent, for example,

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

10 As the above-menticoned polyhydric alcohols, for
example, trihydric alcohols such as glycerin and the like,
pentahydric alcohols such as arabitol, xylitol, adonitcl
and the like, hexahydric alcohols such as mannitol,
sorbitol, dulcitol and the 1like, and c¢ther alcohols are

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

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

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

25 As the above-mentioned oligosaccharides, for example,



41 trioses such as maltotriose, raffinose and the |like, tetroses such as
stachyose and the like are used, and of them ¢trioses are preferable. As

t he derivatives of the above-nentioned 5 npnosaccharides, 29 pacheys des and
ol i gosacchari des, for exanple, glucosam ne, gal actosam ne, glucuronic acid,
gal acturonic acid and the |like are used. Aqy of the above-nentioned anino
acids may be used providing they are L--am no acids, and for exanple,
glycine, 10 leucine, arginine and the like are listed. O them L- arginine
is preferable. These osnotic pressure controlling agents may be used alone
or in adm xgur.e. These snmotic r assure controlﬁ] Ig;ﬂ%agents arghuseg My 15

concentrati oﬁs-L go % hat” eaoss Optr es%?ﬁ’e of & er R&te Sha |S from
about 1/50 to_ about 5- f | d prd ferab bo 1/ 25 to about 3-

The osnoti ¢ (Greeste B phisGiY) s%i‘ e R TRl LA

osnotic pr ure requl ati ng age concentratlon is preferably 20 0.5%
to 1.5% %iﬁ@' H% qﬁ%ﬂﬁ%%ﬁf ganic solvent, a method known per

se or pursuant method is used. For exanple, a nethod in which an organic

sol vent i s evapof&ted WAPl e %?HY‘?‘FPQV%§ a topel [F8€ t ypdPe¥Eriaptipned

magnetic stirrer 25 and the |like at normal pressure or reduced pressure 29
DEC 2065 monosaccharides, disaccharides and oligosaccharides, for

example, glucosamine, galactosamine, glucuronic acid,
galacturonic acid and the like are used.
Any of the above-mentioned amino acids may be used
providing they are L-amino acids, and for example, glycine,
10 leucine, arginine and the like are listed. Of them, L-
arginine is preferable.
These osmotic pressure controlling agents may be used
alone or in admixture.
These osmotic pressure controlling agents are used iﬁ
15 concentrations sco that the osmotic pressure of the outer
water phase is from about 1/50 to about 5-fold, preferably
from about 1/25 to about 3~fold of the osmotic pressure of
physiological saline. When mannitol is used as an osmotic
pressure regulating agent, its concentration is preferably
20 0.5% to 1.5%.
As the method of removing an organic sclvent, 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

25 and the 1like at normal pressure or reduced pressure



42 gradual |y reduced, a nethod in which an organic solvent is evaporated
while controlling the degree of vacuumusing a rotary evaporator and the
| i ke, and other nmethods are |listed. 5 Thus obtai ned m cr oc2pBECE2005
separated by centrifugation or filtration, then, free physiologically
active substances, enulsifier and the |ike,adhered to the surface of a

m crocapsul e are washed several tinmes rep€atedly with distilled water,

di spersed again into 10 distilled water and the like and freeze-dried. In
t he production process a coagulation preventing agent nay be added for

reventing nutu Qagu t|o ti,cl.es t he coa ul ation.preventin
bent. tor Shaiia i didl 1u%|1ag€%1>9saecw§ﬁccﬁlesafgu% Rt e

| act ose, glucose ta EES for tarch and the Ilke% and t he
| e o o SYARE Shieh AL L y EPREL and- (e EHY ESSEE0t Bng 00 A4S 17Br .
coll agen and the |ike, are used. mannitol is _suitabl The
addition anmdiHeLaf ?Hép@cFééle’I at PBA pT']%‘%egi:}]ﬁ%f zf{jq%g&ﬁhesrucﬁ‘eég‘oﬁénn?ifﬁl and

the like is usually fromO to about 24% by wei ght based on the m crocapsul e
t ot al melghtlﬁﬁﬁﬂer freeze drying, if necessary, water and an organic
solvent in mcrocapsul es may be renoved by heating under conditions causing
no nut al fusi on Téfsni creebpsneds 2igidsansticed pPessuraPamFiegd@r abby,

m crocapsul es are 29 DEC 2005
centrifugation or filtration, then, free physiologically

active substances, emulsifier and the like adhered tc the

surface of a microcapsule are washed several times

repeatedly with distilled water, dispersed again into
10 distilled water and the like and freeze-dried.

In the production process, a coagulation preventing
agent may be added for preventing mutual ccagulation of
particles. As the coagulation preventing agent, for
example, water-scluble polysaccharides éuch as mannitoel,

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

The addition amount of the c¢ocagulation preventing

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

After freeze drying, 1f necessary, water and an
crganic scolvent in microcapsules may be removed by heating
under conditions causing no mutual fusion of microcapsules

25 under reduced pressure. Preferably, microcapsules are



43 heated at a tenperature around or slightly higher than the internediate
point glass transition tenperature of an bi odegradabl e pol ynmer neasured by
a differential scanning calorinmeter under conditions of a RenTPeRCayse
increasing 5 speed of 10 to 20cC per minute. Mre preferably, heating is
conducted at tenperatures around the inteu diate point glass transition
tenperature of an bi odegradabl e polynmer or " within the range fromthe
internediate point glass transition tenperature thereof to a tenperature
hi gher by 10 about 30C than the internediate point glass transition

tenperature., Particularly, when ,a |lactic acid-glycol] ¢cid polyner s used
as an biodedFE%ﬁ%#eatoﬁyﬁgppeﬁggﬁfﬁgaﬁ?¥Q§;ﬁﬁw?%ﬂg%tgyeﬁéggfraé&an the
tenperatures, |yin jthin the range fromaround the internediate i nt

gl ass transi TG e 1eNperBPHRE { B14SFenhErREUFeCR ol GMRRRAS Ko OF an
internediatg%%foint g%ass transition teqyera%ure b¥,10 C, further , _
preferably RIPHPANRUHBsPPYYRGIWITIATHEFE Pinde #FOAFTERbHAY tH&nning
intermedi ate point glass transition tenperature to a tenperature higher
than the i nt@REABEEE poimdedl asSnddbieransi% i 8n t¥RpRFAtUFR B SRS2SEHBUgh
the heating time varies depending on the anount of m crocapsul es and the
like, i% is dperd apbull012chciltE tperamdnutess hbere, ppedbarakBly fhreshialbut

24 hours to about 120 hours, particularly preferably from about 48 hours to
25 about 96 ¥uesndatted ahe terpesedpsEise dtaad FhachasezmpgipEe 2003t

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-glyceolic
acid polymer is used as an biodegradable 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
to a temperature higher than the intermediate point glass
20 transition temperature by 5C.

Though the heating time varies depending on the amount
of microcapsules and the like, it is from about 12 hours to
about 168 hcurs, 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 nethod is not particularly restricted
provided that a set of mcrocapsules can be uniformy heated. 5 As the heat
drying nethod, for exanple, a nmethod of heat drying in a cegg@hhops
tenperature chanber, fluidized chanber, noving chanber or kiln, a nethod of
heat drying by mcrowave, and the like arg, used. Among them a method of
heat drying in a constant tenperature chanber is preferable. 10 (ii) WO W
met hod First, an organic solvent solution of the biodegradable pol yner of
the present invention is produced. As the organic solvent, for exanple,

hal ogenat ed y. (for exanple, dichloronethane, chloroform
dlchloroethd% © r?%ﬁ?%%%ggﬁa carbon tetrachloride and the like), ethers

(for exanpl e, et et.her |sopr et her d th fatt sters (for
examle, et hy hﬁ%?at%e%ml HOeH o Sha e ARG ISR | Ty bons
20 (for exaﬁgﬁ enzggﬁ% toluenﬁ ¥Iene, and thi |keg al cohol for
exanpl e, Byl t &ndSEe PEkeJLICTSCRPEHIERI | 82AndPE hé' i *
used. O them halogenated hydrocarbons are preferable, and particularly,

dlchloronetﬂﬁﬁ% ¢<- suitabl e. These may be used in 25 adm xture of

approprlate proportion. In this case, m xed 29 DEC 2005
As the heat drying method, for example, a method of

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

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

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

25 admixture of appropriate proportion. In this case, mixed



45 sol utions of hal ogenated hydrocarbons and al cohols are preferable, and
particularly, a m xed solution of dichloronethane and ethanol is suitable.
The concentration of the biodegradabl e polyner of the 5 pr2spHC 200sention
in an organi c solvent solution varies depending on the nol ecul ar wei ght
thereof and the kind of an organic solveg , and when di chl oronet hane is
used as an organic solvent for exanple, the concentration is generally
fromabout 0.5 to about 70% by weight, nore preferably from 10 about 1 to
about 60% by weight, particularly preferably fromabout 2 to about 50% by

wei ght. Subsequent | a sol ution of physi ol ogi.cally acfiv ubst ance or
sal t thereofso[q“égut%ﬁg S(S’If\s;ehlaflo\%fl&t,e%a %ﬁ"&&cagﬁ&od}% or‘—fmc# \ﬁi‘tcéjjm d &"Cohol s
(for exanpl e, t hanol , 15 ethanol ~and.the like)] is, added t%_an,organic

sol vent soﬁﬁég%¥? r ph&%8&) oPaFFécH#BHgérada | e BofSFrer YRR pr &dent
invention. This mxture is emulsified by a known _nmethod by a honogeni zer or
ul trasond afdPHeNGMEEraNs f e ARG ehdil ¥ bRhaPEB- A vol ume of an oily
phase to be mxed is about 1 to about 1000-fold, preferabIY 2 to 100-fold,
nmore preferably TAouworentnptien dof ebhei W adsaradaime BPLERer nRér tA§ueous
phase. A range of the viscosity of the resulting WO emulsion 25 is
generaldl y aba@sent t onyenddosp, ipr @rer abbgnaboutolvont o X9 \DEEMROFEries

depending on the molecular weight thereof and the kind of
an organic solvent, and when dichloromethane is used as an
organic solvent for example, the concentration is generally
from about 0.5 to about 70% by weight, more preferably from

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

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

15 ethanol and the like)] 1is added to an organic solvent
solution (0il phase) of the biodegradable polymer of the
present invention. This mixture is emulsified by a known
method by a homogenizer or ultrasond and the like, to form
a W/C emulsion.

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

A range of the viscosity of the resulting W/0 emulsion

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



46 5,000cp, particularly preferably about 500 to 2,000cp at about 12 to
25C. Then, the resultant WO enul si on conposed of a physiologically active
substance and t he bi odegradable 5 polynmer of the present i|i2WBEQ D)35are
added into a water phase, to forma W (inner water phase)/O (oil phase)/W
(outer water phase), then, solvent in the4gil phase is evaporated to
prepare a mcrocapsule. In this operation, ~ the volune of the outer water
phase is generally fromabout 10 1-fold to about 10000-fold, nore preferably
fromabout 5- fold to about 50000-fold, particularly preferably from about

10-fold to abqut 2000-fold of the oil phase vol unme. The above: i one
enulsifier,%0§#8¥¥b pP%%Eh?%IaEgﬁtﬁﬁfﬁgﬁﬁﬁgéén?gﬂﬁﬁcHﬁﬁﬁytﬁe gﬁﬂ%“?n? t he
outer water 15 phase and the subsequent preparation nmethod are the sanme as
in section @PPUti 12 (LA ¥5PRase separation nmethod When a nicrocapsule is
produced by this nmethod, a 20 coacervation agent is gradually added while
stirring into anT&€gani theol veRtukbenEi o/ PonCHMiSiPa RRRR$ES onof cofposed
of the physiologically active substance described in the in-water drying

met hod of s®&&Wisd®1lEgicadd wt hecthitlerARCH ol §per Bhet heipaegeadable

invention, to 25 precipitate and solidify a m crocapsule. The anount of the
29 DEC52005p#tymer of the present invention are added into a water

phase, to form a W {inner water phase)/0 (o0ll phase)/W
(outer water phase), then, sclvent in the oil phase is
evaporated to prepare a microcapsule. In this operation, -
the volume of the outer water phase is generally from about
10 1-fold to about 10000-fold, more preferably from about 5-
fold to about 50000-fold, particularly preferably from

about 10-fold to about 2000-fold of the oil phase volume.
The above-mentioned emulsifier, osmotic pressure
controlling agent which may be added into the outer water
15 phase and the subsequent preparation method are the same as

in section (I) (i).

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

25 precipitate and solidify a microcapsule. The amount of the



coacervation agent is fromabout 0.01 to 1000-fold, preferably from about
0.05 to 500-fold, particularly preferably fromabout 0.1 to 200-fold of the
oil phase volune. 5 The coacervation agent is not particul 29 DEC 2805 i ct ed
providing that it is selected from pol ynmer-based, mneral oil-based or
veget abl e oi |l -based conpounds which are Hyscible wi th an organi ¢ sol vent
and do not dissolve the biodegradable pol'yner of the present invention. 10
Specifically, for exanple, silicon oil, sesanme oil, soy bean oil, corn oil,
cotton seed oil, coconut oil, linseed oil, mneral oil, n-hexane, n-heptane

and the like are used. These may. be used in.adm xture of two r
agents. TheQﬂ%ﬁ§Eﬂ§i%Qﬂﬂj?ﬁ%ﬂ%cab%ulgrPg sgangteéﬂ en?O 1%8Q82E82dmﬁth
hept ane repeat edl o renove the coaceryation a d,the |ike other than
The Compos) BEGLAToHISsed T { HEORhyaPol Soi Al | oo Ut e sUbBE BRCEOAG ¥ he
bi odegradabl e pol ymer of the present _inventjon,_ and the residue is dried
under reduc&d F5E: Ye.glﬁ(PIPerarﬁFfLifveIOy,l V\%%hiztpéj_lféﬂé?f 8dt et'20 9int t RB2EGne

manner as in the above-nentioned in-water drying nmethod of section (I) (i),
then, freez&9dtf€d, further, dried under heat. (l11) Spray drying method 25
For producing a mcrocapsule by this nethod, an 29 DEC 2005 48 organic

sol ven® sol uti onTe doATEEIMN Yoneaeht ngsanot particularly restricted

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 example, silicon oil, sesame o0il, soy
bean o0il, corn oil, cotton seed oil, coconut oil, linseed
0il, mineral oil, n-hexane, n-heptane and the like are used.
These may be used in admixture of two or more agents.
The thus obtained microcapsule 1is 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 (I) (i), then, freeze-dried,

further, dried under heat.

(III) Spray drying method

25 For producing a microcapsule by this method, an



conposition conposed of the biodegradable polynmer of the present invention
and the physiologically active substance described in the above-nentioned
in-water drying nethod of 5 section (I) is sprayed into a dpyippr peggyn of a
spray drier (spray drying nachine) using a nozzle, and an organic solvent
in mcronized liquid drops is evaporated hg an extrenely short period of
time, to prepare a mcrocapsule. As this ' nozzle, for exanple, bi-fluid
nozzl e type, pressure 10 nozzle type, rotation disk type and the like are
mentioned. After this, if necessary, washing nay be effected in the sane
manner as in_the .above-nentjoned.in-.water [ met.ho

1 dryi.,n d of I% t hen,
freeze-dri e®FFIHher SOUVERYE uRdeM e . ©45 ﬁé§§F Fﬁéwkhec%%g 12429 m 8t her
t han the above nenti.oned m crocapsul e,  an_organic | vent sol ution_or

i sper o; on COMELHTIg S CORBOSER! Gif chiB Lo RS THIAS My BPONBBTCarT y CHE i ve
substance described in the in-water drying nmethod in the m crocapsule
producti on PESTFEAY I3NRRE D" t RRAp{F8Ge A TN O DI ner 3FTERe FHEséAnCe
invention may be dried to solid by evaporating an organic solvent or water
whi | e contr SESiGig gtk Hegilke abovachieRtaonsg drotahsr @uabed atsihoghed,
ground by a jet mll and the like to give fine particles (mcro particles).
25 Fur ther, seif&ifdmel}) gkpuplrpaedi énks Aafiyd ndastdt i 9f 29 PFCAY005120 t he

same nmanner as in the in-water drying nethod of the
(spray drying machine) using a nozzle, and an organic

solvent in micronized 1liquid drops is evaporated in an
extremely short period of time, to prepare a microcapsule.
As this nozzle, for example, bi-fluid nozzle type, pressure

10 nozzle type, rotation disk type and the like are mentioned.
After this, if necessary, Qashing 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 bicdegradable polymer of the present invention may be
dried to solid 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



m crocapsul e production nethod (1), then, freeze-dried, further, dried
under heat. 5 The nmethod of producing a controlled release conposition (for
exanpl e, m crocapsule) containing the physiologically actigepRbIb@Ce or
salt thereof of the present invention, hydroxynaphthoic acid or salt
thereof and the lactic acid polymer or sal¢ thereof of the present 10
invention is exenplified bel ow, however, al'so in the case wthout inclusion
of hydroxynaphthoic acid or salt thereof, production can be effected in the
same manner. (1) In-water drying nethod (i) O Wnethod 15 In this nethod,

an organi c sqlvent solution of hydr napht hQi ¢ agid.or salt thereof and a
lactic acid ol YHER GFTENT Pherbof 18 Arrer SrodibeHtd TAE GIfhnre S vent

used in producing the controlled rel eas conmpasitiqon of the present,
et on P e O S & SRS D poonBedy | arek 7 exdhing
organi ¢ sol vent, for | e, halqgenated hydr ocar bons (for exanpl e,

Xa
di chl or onet ,hqﬂﬂ(é%ﬁ At dRFDF oet hane, trichl oroet hane, carbon

tetrachloride and the like), ethers (for exanple, ethyl ether, isopropyl 25
ether and the like), fatty esters (for exanple, ethyl 29 DEC 2005 50

acetate, butyl acetate and the like), aromatic hydrocarbons (for exanple,
benzené tol uene,ThE/| efethast t RE | iRE§ducing & controlled  release

composition (for example, microcapsule) containing the
physiologically active substance or salt thereof of the
present invention, hydroxynaphthoic acid or salt thereof
and the lactic acid polymer or salt thereof of the present

10 invention is exemplified below, however, alsc in the case
without inclusion of hydroxynaphthocic acid or salt thereof,
production can be effected in the same manner,

{I) In-water drying method

(1) 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 1is first produced. The organic
solvent used in producing - the controlled release
composition of the present invention has a bolling point

20 preferably of 120C or lower.

As the organic solvent, for example, halogenated
hydrocarbons (for example, dichloromethane, chloroform,
dichlorcethane, trichlorcethane, carbon tetrachloride and
the 1like), ethers (for example, ethyl ether, isopropyl

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



al cohol s (for exanple, ethanol, nethanol and the like), acetonitrile and
the like are used. As the organic solvent 5 for a lactic acid polyner or
salt thereof, dichloromethane is particularly suitable. As29 DE@®2@BI C

sol vent for hydroxynaphthoic acid or salt thereof, alcohols are preferable.
These may be separately dissol ved beforeS%ixing, or two materials my be 10
di ssolved in an organic solvent mxed in Suitable proportion. O them

m xed 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. Wen.ethangl .is use s an organi c.solvent mxed with 15

G chh or orret RS Thfe R e G158 HND| 7 & RPkeaobPRRRIE BYbPeeattsps

di chl or onet hgane and etq%nol IS generallx from about 0.01(50 boué,%%?
(viv), nore 58 eFEBMY 1Fr onPEBGEES 0. BBIYE Ebou®Y 4995 ( v/3H° i cdi*&rlry
preferably from ahout _0.1 to about 30% (v/v). 20 The _concentratiqgn of a

| actic aci da&&%?gé i hf8R HFYIR sGNERC ol ElFitBﬁn\?&ri%ESdefdé%di A¢€dn t he

nol ecul ar weight of the lactic acid polynmer and the kind of an organic
sol vent, and idirdhifordtfetHEhel 1S B ¥3e@n BFghRfcosgRrRdRt SPdvent
exanpl e, the concentration is generally 25 from about 0.5 to about 70% by
wei ght 2 nor €93t f efaBTiC f 26RH 200bEReZ00% 5B dbotteneed, aBdbah legosy hasieght |
particularly preferably from about 2 to about 50% by wei ght.

is particularly suitable.

As the organic solvent for hydroxynaphtheic acid or
salt thereof, alcochols are preferable. These may be
separately dissolved before mixing, or two materials may be

10 dissolved in 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 ethancl is suitable.

When ethanol is used as an organic solvent mixed with

15 dichloromethane, the content of ethanol in a mixed organic
solvent of dichlcoromethane 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 polymer 1in an
organic solvent solution varies depending on the molecular
weight of the 1lactic acid poclymer and the kind of an
organic solvent, and when dichlorcmethane is used as an

organic sclvent for example, the concentration is generally

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



The concentration of hydroxynaphthoic acid or salt thereof in an organic
solvent is, when a mxture of 5 dichloronethane and ethanol is used as an
organic solvent, generally fromabout 0.01 to about 10% by weimgh¢.206%" €
preferably fromabout 0.1 to about 5% by weight, particularly preferably
fromabout 0.5 to about 3% by weight. 10ghnto the organic sol vent sol ution
of hydroxynaphthoic acid or salt thereof and a lactic acid polyner thus
obt ai ned, a physiologically active substance or salt thereof is added and
di ssol ved or dispersed. Subsequently, the resultant organic solvent

sol uti on ORI NG & JOapeMROSAd 0B CAIPOSEY, Ofpcfr (NPI L1 001 gl aslve
substance or salt thereof, hydroxynaphthoic aci'd or salt thereof, and

| actic acid $ i dd ipto a water phase, to forman
0 (oil phasej‘fi)%(y/rry V\Q/aL?{er g*%sée%’&eﬁ:ﬁ%% 2}%)? %ﬁ%}ﬁga solvent in the oil phase

i s evaporated or djsper i he t cepar e. 1.Cr sul e.
The vol une of tﬁgkiaggﬁ%%ﬁgggtgﬁ hP?acgg%P?§§§%ﬁé?g F? f%gﬁgag%ﬁt%%igfold
to about 10QQ0-fold, .nore preferahly frqgm ahout. 5-fo t @ about 50000-f ol d,
particul arl &%ﬁrreefoet?aﬁny i omogggﬁ]tlallosof old' t o las”rioutvjh%ﬂoo-""f olm&lg(gf&tehe%gi I
phase ;ol urre..q%itoAno eq%lgsi fier maﬁhbe dded to hae above- nenti onelcl 29 DEC
2005 5 outé%’l & "beh e 'ﬁﬁl% ® F‘Ef i &P W e San@“c%ﬁgaﬁﬁa S g\?in&i’ng it
can forma %%%rreglllyy S%%g}ne a%cyyltembl.sdlonto 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
weight.

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

15 composition composed of a physiologically active substance
or salt thereof, hydroxynaphthoic acid or salt thereof, and
lactic acid polymer or salt thereof is added into a water
phase, to form an O (oil phase)/W (water phase) emulsion,
then, a sclivent in the c¢il 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 o©il phase volume.

25 An emulsifier may be added to the above-mentioned



Specifically, for exanple, anionic surfactants (sodium ol eate, sodium
stearate, sodiumlaurylsulfate and the like), 5 nonionic surfactants

(pol yoxyet hyl ene sorbitan fatty esters [Tween 80, Tween 6029 whegs ured by
Atl as Powder], polyoxyethylene castor oil derivatives [HCO 60, HCO 50,
manuf act ured by N kko Chemicals] and the Igke), polyvinylpyrrolidone,

pol yvi nyl al cohol, 10 carboxynethyl cellul ose, lecithin, gelatin, hyaluronic"
acid and the like are used. One of themor several of themin conbination
may be used. The concentration in use is preferably in the range from about

0.01 to 10% i f r prgfera i . r e. fro b to
about 5% 1§Rﬁ§%§e?§EFF |1%é§%nicf%ﬁ%sgh¥%sg§%%?bl i ghgbe%%?n§¥&ggn§§hed
into the abqve-nentioned outer t er phase. The osnpti sure. .
control i ng BAGEMON BE atvintagebud pRBOFAragYi 1o SRbfis Wahorre 5ie8sur e
when made info an .aqueous splution. 20 As the osnotic_pressure contraolling
hgent | for SRR A vhyiiT ¢ SREBROTS. FBRGREr | CORTeORoTEe | (Sodiun
nonosacchari@es, di sagcchari des, oIigosgcchaiides ani am no cigg gn%

deri vati ves Yot WheStexEa e PPOLBH. LAUTYhEVAHEVE- ARt TORed1ke)
pol yhydric al cohols, for_ 25 exanple, trihydric al cohols such as glycerin

and the | i k@ODPIEEC SR SR Neht MQUYPEYRFRBABNE SAER1EENAFABITHOESTRFS t o |

adoni t ol
[Tween 80, Tween 60, manufactured by Atlas Powder],

polyoxyethylene castor oil derivatives [HCO-60, HCO-50,
manufactured by Nikko Chemicals] and the like),
polyvinylpyrrolidone, pelyvinyl alcohol,
10 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 1is
preferably in the range from about 0.01 to 10% by weight,
further preferably in the range from about 0.05 to about 5%
15 by weight.

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

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

As the above-mentioned polyhydric alcohols, for

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



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 thepgc 2005

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

i sopropyl al cohol and the like are listeds 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 % &!ahh? dr i €a 38981%”0' Qéht%"s” ?P%?ﬁﬁ% ar>§/1prte$frag'd%mA%1t he

above- nenti gosacc ari exanp €s Such
mal totri ose, ci’;\fflnose aEd th

1 ﬁ l E d tetr ;ﬁfh as ﬁtachyose ang g

li ke are usé‘&1 oPof t %m Fi'6 gsrérce ecfor SRS t N8 def' VA -es of
t he above-nenti sacchari des, .di s cchar de ol i go arides
for 20Vexa é’qéﬁUnggiF g Hgd%é t5§§%1 Bke glhﬁﬁfoﬁgg ﬁchgufqaﬁf C%&FOHIC
aci d and the e are us of. the above- ne i oned am no acids na be
used prOV|& he§”%r5 Emam Ay dsicas q99° afipfe P iﬁ%kﬁ efl@ i ne

argi ni ne and the |ike are listed. O them L- 25 arginine is preferable 29
DEC 2085 54 PPHdsE Wik ¢ kil +ontrof#hhy- agents may be used

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

As the above-mentioned monosaccharides, for example,

10 pentoses such as arabinose, xylose, ribose, 2-deoxyribose
and the 1l1like, and hexoses such as glucose, fructose,
galactose, mannose, sorbose, rhamnose, fucose and the like
are used, and of then, hexoses are preferable.

As the above-mentioned oligosaccharides, for exemple,

15 trioses such as maltotriose, raffinose and the like,
tetroses such as stachyose and the like are used, and of
them, trioses are preferable.

As the derivatives of the above-merntioned
menosaccharides, disaccharides and oligosaccharides, for

20 example, glucosamine, galactosamine, glucuronic acid,
galacturonic acid and the like are used.

Any of the above-mentioned amino acids may be used
providing they are L-amino acids, and for example, glycine,
leucine, arginine and the like are listed. 0f them, L-

25 arginine is preferable.



alone or in adm xture. These osnotic pressure controlling agents are used in
concentrations so that the osnotic pressure of the outer 5 water phase is
from about 1/50 to about 5-fold, preferably from about 1/25¢ pgabpyis 3-fol d
of the osnotic pressure of physiological saline.Wen mannitol is used as an
osmotic pressure regulating agent, its ca@pcentration is preferably 0.5%to
1.5% 10 As the nethod of renoving an organic solvent, a nethod known per
se or pursuant nmethod is used. For exanple, a nethod in which an organic
solvent is evaporated while stirring by a propeller type stirrer or

magnetic stirrer, tragg e rati r at Lk
normal 15 preSSLﬁQ?%%ﬁ re dg%hcEﬁégg%ﬁggg?%ﬁﬁgfﬁgﬂ?gﬁdﬁéﬁ, %.%%?h% ﬁﬁ%&hhich
an organi c sglvent js eva %Sgged while controlling the degree of vacuum

H

using a rotg'fwgbéﬁbﬁé}d% the like, a nethod in which an organi c

solvent is gradual.ly removed. using a_dialysis.fi.l and ot her nethqds are
sted. 20 The o ASahraRHEy: o1 BFBLAREE SoPE reaphrl AP TS CBREr PFEGanTon or
filtration, then, fre%égnysiolo icallg active substances or saﬁt t her eof ,
hydr oxynapht¥eGEHG&F s3Pt W¥er ebfe @STP TS FPRGSEHhSt &fcetPentiseEfi er
and the |I|ike adhered to the surface of a mcrocapsul e are washed 25 several

times repeat@diSF BRaERli 5%i fred aaest, 1dicdhdre P 2ot DEct 2685 5354642k 1¥nt o

distilled water and the |ike and freeze-dri ed. .
from about 1/25 to about 3-fold of the osmotic pressure of

physiclogical saline.When mannitecl 1is 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
methed in which an organic solvent 1s evaporated while
stirring by a propeller type stirrer or magnetic stirrer,
ultrasonic wave generating apparatus‘and the like at normal

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

20 The thus obtained microcapsule 1is separated by
centrifugation or filtration, then, free physiclogically
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



In the production process,

preventing nmutual coagul ation of particles. As the coagul ati on prevent

agent, for

5 exanpl e, water-sol ubl e pol ysaccharides such a DEO20603! ,

| act ose, gl ucose, starches (for exanple, corn starch and the |ike) and

| i ke, am no acids such as glycine and the

55Iike, proteins such as fibr

collagen and the like, are wused. O theni mannitol is suitable. 10 The
addi ti on anount of the coagul ation preventing agent such as mannitol and

the like is usually fromO to

total weight. After freeze drying, if necessary,. water apd an rganic
Sol vent 1 5 PEEGoIPLE S Sy 16 MRSy SiearHHEE. 382 Uhie CeaHGt ERons
causi ng no mutual_ fusion of mcrocapsul es under reduced pressure.

Preferably, nicrdapstf ePTAMHED eBIAESE St ereFRPINe 2riGindPEEVERF §RE

hi gher than the

aci d pol ynef98Bas e B¢ a28feferféit | BFS¥ERAANAG DOLURH| GOaBH&T iffePt
conditions of a tenperature increasing speed of 10 to 20t per m nute.

pref erabl y, PREALICAGS i s cAFdudthed @OGBHFErERUr dar ey ouhENg heaUater nedpPht e
point glass transition tenperature of a lactic acid polymer or wthin
range Prom eHempdeer nédtarespoibieglrely 9&cthansiesorsudnpesat BaendEod,

| actic acid polymer to a 29 DEC 2005 56 tenperature higher by about 30 t
t han t he i nftectredieat eglucose, starches (for example, corn starch and
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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 coagulation 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
calcrimeter 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 pcint glass

transition temperature of a lactic acid polymer to a

a coagul ation preventing agent may be added for

i ng

t he
n

about 24% by wei ght based on the m crocapsul e
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internedi ate point glass transition tenperature of a lactic

Mor e

t he



point glass transition tenperature thereof. Particularly, when a lactic
acid-glycolic acid polyner is used as a lactic acid polyner, heating is
conducted preferably at 5 tenperatures |lying within the rangepfgogyaround
the internediate point glass transition tenperature to a tenperature

hi gher than the internediate point glasssgransition tenperature by 10 C ,
further preferably at tenperatures lying within the range from around the
10 internmedi ate point glass transition tenperature to a tenperature higher
than the intermediate point glass transition tenperature by 5C. Though the

heating Ui ngeaEt£sufEPENYHE OByt NeL@aPUNg *©f ghahocapsulies Atbdiha d i ke,

it is fromabout 12 hours to 15 about 168 hours, preferably from about 24

hours to a%nﬁgl@@wsﬁr&%i&%ﬁ kbR @bl ¥né Fosr abaidr 4% iours, to
about 96 hours, after the mcrocapsule itself reaches a given tenperature.

The heat! nqud horl hacAok pacihoyl geby; ECSLELE! Gty Ak Pr W dadehalsa et of

m crocapsul es can be uni As at” dryi ng net hod,
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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
of1microcapsules 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 1is not particularly restricted
20 provided that a set of microcapsules can be uniformly
heated.
As the heat drying method, for example, a method of
heat drying in a constant temperature chamber, fluidized

chamber, moving chamber or kiln, a method of heat drying by

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



(it) WO Wnethod (1) First, an organic solvent solution of a lactic acid 5
pol ymer or salt thereof is produced. The organic solvent and the
concentration of a lactic acid polyner or salt thereof in 2PEQ WS C
solvent solution are the same as in the above-nentioned section (1) (i).
When a m xed organic solvent is used, the }0 proportion of the two materials
is the sane as in the above-nentioned seétion () (i). A physiologically
active substance or salt thereof is dissolved or dispersed in thus obtained
organi c solvent solution of a lactic acid polyner or salt thereof. Then, 15

to the organic, sol vent solution (o0il phase) containing a conposi.tion
conposed of%§a5h9§ﬁ8pﬁbﬂ@aﬁlfb %%ﬂ?sﬁﬁﬂﬁ%ﬁﬁﬁyr%rg%%ﬁ?efhé?ggfeﬁﬁaagl?actic
acid polymer or salt thereof, a solution of hydroxynaphthoic acid or salt
thereof [as the solvent, water, aqueous solution of alcohols (for exanple,
20 net hanol, ethanol and the like), pyridine agueous sol ution,

di met hyl acet ani dd 1dduéd @ s @ieiicsh @nd the 1ike] is added. This mixture is
emul sified by a known nmethod by a honpgenizer or ultrasond and the Iike, to
forma WO enul §iigst 25 Therdanie reeliyenhgSPlotdmn s?bnacorpdsed 8fid 29
DEC 2005 58 physiologically active substance or salt thereof,

hydr oxynaphPheveescicd ¢ ldalthanemfedis arcbddedtic acid

The organic scolvent and the concentration of a lactic
acid polymer or salt thereof in the organic solvent
solution are the same as in the above-mentioned section
(I) (1). When a mixed organic sclvent is used, the

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

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

15 te the organic solvent scolution {(o0il phase) containing a
composition composed of a physiologically active substance
or salt thereof and a lactic acid polymer or salt thereof,
a scolution of hydroxynaphthoic acid or salt thereof [as the
solvent, water, agqueous solution of alcchols (for example,

20 methanol, ethancl and the like), pyridine agueous soluticn,
dimethylacetamide agqueous solution and the like] is added.
This mixture 1s emulsified by a known methed by a
homogenizer or ultrasond and the 1like, to form a W/O
emulsion.

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



pol ymer or salt thereof is added into a water phase, to forma W(inner
wat er phase)/ O (oil phase)/ W (outer water 5 phase), then, a solvent in the
oil phase is evaporated to prepare a mcrocapsule. |In thiseopgategsn, the
vol une of the outer water phase is generally fromabout 1-fold to about
10000-fold, more preferably fromabout 5-f@ld to about 5000-fold,
particularly preferably from about 10-fol 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_nethod are the sanme as in the section (1) (i 15 (il aw
nmet hod (2) ﬁr}?r%’sstl,oqé)ﬁglocra M c <of Vet soﬁh?‘gﬁng? hyéFoxyﬁéEjﬁt hoi%ler%f :Q{J or
salt thereof and a |actic acid gglyner ortsa{t t hereof . is produced, agd
thus obt ai ndd BrgameEdIent 2589 ot Ut iS6n T st RE&FFRE a'hi P pHise:C TR S
production nethod is the_sane as in the abgve-nentioned section (1) (i).
Al ter nat i veRPIYRfd oXFnEfHthot RELEPH s%‘?‘?e‘ghépé@f Anyateq aﬁ’:ki‘?ée'aci(t

pol ymer may be separately produced as organic .solvent solutions before
thei r i xi ng2TThe? cBnddRfedt it I5 Brasel Agt ileidciRl st yiter (PRLER YAGSHI ¢
sol vent. sol ution 29 DEC 2005 59 varies depending on the nol ecul ar mei%ht of
the | actic &iEFSol ywheNand EREVRNED 07 Brgafié Foasntis apdappeated to

prepare a microcapsule. In this operation, the volume of
the outer water phase is generally from about 1-fold to
about 10000-fold, more preferably from about 5-fold to
about 5000-fold, particularly preferably from about 10-fold
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
phase and the subsequent preparation method are the same as

in the section (I) (i).

15

(iii) W/0O/W method (2)

First, an organic solvent solution of hydroxynaphthoic
acid or salt thereof and a lactic acid polymer or salt
thereof 1s produced, and thus obtained organic solvent

20 solution is called an o0il phase. This production method is

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

25 of a lactic acid pclymer in an organic solvent solution



di chl oronet hane is used as an organic solvent for exanple, the
concentration is generally fromabout 0.5 to about 70% 5 by wei ght, nore
preferably fromabout 1 to about 60% by weight, particul arbyDpeieysabl y
fromabout 2 to about 50% by weight. Next, a solution or dispersion of a
physi ol ogically active substance or salt _.thereof [as the sol vent, water,
10 m xtures of water and al cohols (for exg | e, methanol, ethanol and the
|ike) and the like] is produced. The addition concentration of a
physi ol ogically active substance or salt thereof is generally fromO0.001

ng/mM to 10 g/m re preferably fro 0.# mg/ m 5 g/g, further .15
brefer abl y FrAoED HSACHE PUITHE LR Ehet aBobenEaBEoFFedact 16 acid
physi ol ogi cal ly active _substance has a_basic group such as am nQ group,
saits of a BSHYE ogfRAl | Fh&ct iXESubet anfEIRRECUdS A &Rty wi 8D | HBFGani ¢
acid (also referred to as inorganic free 20 acid)(for_exanple, carbonic
acid, acid Edrdvrraiethang okhl BEEE a6 @n sWdaiHic selvwenhi fprcexem@lenoric
acid etc.), organic acid (also referred to as organic free acid) (for
exanpl e, sud&iehieonesnkralceen clacoanepadpodirem adiant t¢i 3| tor abevtc748i d
etc.). 25 Wien a physiologically active substance has a acidic 29 DEC 2005
60 growp sudly asetahboxylorgr oppeiendbsyoff romphylspetodi cab| pboadt i ¥@% by
substance include a salt with inorganic base (al so
weight, particularly preferably from about 2 to about 50%
by weight.
Next, a solution or dispersion of a physiologically
active substance or salt therecf [as the solvent, water,
10 mixtures of water and alcohols (for example, methanol,
ethanol and the like) and the like] is produced.
The addition concentration of a physiologically active
substance or salt thereof is generally from 0.001 mg/ml to
10 g/ml, more preferably from 0.1 mg/ml to 5 g/ml; further
15 preferably from 10 mg/ml to 3 g/ml.
When the above~described physiologically  active
substance has a basic group such as amino group, salts of a
physioclogically 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



referred to as inorganic free base) (for exanple, alkali nmetals such as
sodi um potassium alkali earth netals such 5 as calcium nagnesium etc.),
organi ¢ base (also referred to as organic free base) (for exampce200% ganic
am nes such as triethylam ne, basic am no acids such as arginine, etc.).
Further, physiologically active peptides RBY forma nmetal conpl ex conpound
(for exanple, copper conplex, zinc conplex 10 etc.) . Wen a physiologically
active substance is a ZHRH derivative, acetic acid is particularly
preferably added. As the solution aid and stabilizer, known materials may
and the |i ma ted f

be used. Heating, shaking, stirrli e be_cond I
dissolution%ﬁ%ﬁéﬁ%ﬁéﬁs?gn%ﬁrgfxng 8ﬁ§8?m<ﬁﬁt§ﬁ|ﬁ%aé%iegyéﬁginﬁSSQ&Hd
additives to gn ext ent not deterhorating qftivigﬁé.and t hus gatain?d agueous
sol ution is2CA"Ed THHEr W et "HHHEE. 3THRA T hn¥r RartLC IHREE AA°Di I'9phRsse
obt ai ned descrj bed . above were enulsifigd by a knopg met hod such az ,
homogeni zer Y363 %1 FPasthi ¢PR&VENANd FHEST it T o' ¥oF mK SmuPsk8nl The
vol une of the oil phase mxed is fromabout 1 tqo_  about 1000-fold,
preferably fEEALS HADRT oF A0 1 Whr ePOpREFENED| P 1530 dtitl 3neba1s- FBFE of
the vol une of the jnner water phase. 25 The viscosity of the resulted WO

emul si &n i s 2% TFECHODS BAJHBAGHEN | $HG-Om aBBEEN10 LEFSEO00DL D, rEEerEREDl v

fromabout 100 to 5000 cp, further preferably from about 500 to 2000
to as organic free base) (for example, organic amines such

as triethylamine, basic amino acids such as arginine, etc.).
Further, physiologically active peptides may form a metal
complex compound (for example, copper complex, zinc complex
10 etc.). When a physiologically active substance 1is & LHRH
derivative, acetic acid is particularly preferably added.

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

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

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

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

The wvolume o©f the o©il phase mixed is from about 1 to
about 1000-fold, preferably from 2 to 100-fold, more
preferably from about 3 to 10-fold of the wvoelume of the
inner water phase.

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



cp at fromabout 12 to 250C. Then, the resultant WO enul sion conposed of a
5 physiologically active substance or salt thereof, hydroxynaphthoic acid
or salt thereof and a lactic acid polynmer or salt thereof 28 DEIWeOs Nto a
water phase, to forma W(inner water phase) /O (oil phase) /W (outer water
phase), then, a solvent in the oil phase igg evaporated or 10 scattered into
the outer water phased, to prepare a nlcrocapsule In this operation, the
vol une of the outer water phase is generally fromabout 1-fold to about
10000- fold, nore preferably from about 5-fold to about 5000-f ol d,

parti cul ar lnég aelr 'f’r&ﬁogbé‘l%“tlol% ldbde ?ml’;%réf’&@ébig frolth %fbot\%e oi |

phase volu ove- nent 1 oned enuls Ier, I C press controlling

agent whi ch Ry QS %QSSd:g“(%ﬁggié§“§£%§%%§%%YFF%%§1%ﬁgﬁgp ???bgﬁase

preparation nethod are th
separation nethod nlcr a produced by this nmethod, a
coacervat|oﬁ¥hé§ht ‘Hﬁ%lfg |Ie stirring into an organ|c

sol vent sol ution ontaln a _co io 5 co sed of the S|olog|cally
active substancet@}fkalt£5g ggg %2 r edt™ 99beﬁo?ﬂ gﬁé ffwatier

h of, (1 h h I h f I [
drying rret Oq‘lysu)(lc?glca dr Oxynagl[l‘trem ngglsgagcr:esa tort © e? andhearcetcgfc acid

hydroxynaphthoic acid or salt thereof and a 1lactic acid
polymer or salt thereof is added into a water phase, to
form a W (inner water phase)/0 (0il phase) /W (outer water
phase), then, a solvent in the o¢il phase 1s evaporated or
10 scattered into the outer water phased, to prepare a
microcapsule, In this operation, the volume of the outer
water phase is generally from about 1-fold to about 10000-
fold, more preferably from about 5-fold to about 5000-fold,
particularly preferably from about 10-fold to about 2000-
15 fold of the oil phase volume.

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

20
(I1) Phase separation method

When a microcapsule is produced by this method, a
coacervation agent 1is gradually added while stirring into
an organic solvent solution containing a composition

25 composed of the physiologically active substance or salt



pol ymer or salt thereof, to precipitate and solidify a mcrocapsule. The
anmount of the coacervation agent is from5 about 0.01 to 1000-fol d,
preferably fromabout 0.05 to 500- fold, particularly prefeoabkg 20086m about
0.1 to 200-fold of the oil phase volunme. The coacervation agent is not
particularly restricted providing that ig is selected from pol yner-based,

m neral 10 oil-based or vegetable oil-ba éd conpounds which are m scible

wi th an organic solvent but do not dissolve the physiologically active
substance or salt thereof, hydroxynaphthoic acid or salt thereof and lactic

acid poly Qr 't thereof. .Specificall for exanple ilico il,
sesane oi ?%i’&fe ané%f’?f‘"lg?)ijn ]61pl %hgot%rbﬁ‘“}/é%‘%’éd gyt %o@gﬁg?aoi‘?f Iqilggeed
oil, mneral ojl, n-hexane, n-heptane and the |ike are used. These may be
used in adﬁﬁﬂﬁﬂ%¥Qﬂﬁa Gr aé@ht§?g?hu§h85€§ﬁhe&nﬁic§8656§ulQCFQ
separated, then washed 20 with heptane repeatedly to renove the |
coacervati oRCAYEWT  8Ad Tkt | itherGtHer tRanP¥ReIBORBESI t3%h SHPSHEY of the
physi ol ogi cally active substance or salt thereof, hydroxynaphthoic acid or
sal t ther eoftigF@dameile -acilhe pagdyr of e tcomerevhtiandaghetr ési duemi s
dried under 25 reduced pressure. Alternatively, washing is effected in 29
DEC 2085 63 abigalts &md Imiien &r0 O il ¢ h o salorseadent § veredabauial eP SdEgi AG0-

nmet hod of section (1)(i), then, freeze-dried, further,
feld, particularly preferably from about 0.1 to 200-fold of

the ©0il phase volume.
The coacervation agent is not particularly restricted
providing that it 1is 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
physioclogically active substance or salt thereof,
hydroxynaphthoic acid or salt therecf and lactic acid
\polymer or salt thereof. Specifically, for example,
15 silicon o©0il, sesame o0il, soy bean o0il, corn oil, cotton
seed o0il, coconut oil, linseed o0il, mineral oil, n-hexane,
n-heptane and the like are used,. These may be used in
admixture of two or more agents.
Thus obtained microcapsule is separated, then washed
20 with heptane repeatedly to remove the coacervation agent
and the like other than the composition compcosed of the
physiologically active substance or salt thereoct,
hydroxynaphthoic acid or salt thereof and lactic acid
polymer or salt thereof, and the residue 1is dried under

25 reduced pressure. Alternatively, washing is effected in



dri ed under

heat. 5 (I1l) Spray drying nethod For producing a m crocapsule

by this nmethod, an organic solvent solution containing the physiologically
active substance or salt thereof, hydroxynaphthoic acid or 29BEC 2088r eof and
| actic acid polynmer or salt thereof 10 described in the above-nentioned
in-water drying nethod of (Il) is sprayedgpnto a drying roomof a spray

drier

type,
After

(spray drying machine) using a noz
m cronized liquid drop is evaporated in an extrenely short
to prepare a m crocapsul e. this nozzle, 15 for exanple, bi-fluid nozzle
pressu%e nozzl e tgg rotatlon dlgk type and the |ike are nti oned.

this,

Ff Ftesty erw&éhllﬁ'g hR§ BEOFFEF AIES heN SuRES haAREA s

t he above- nentloned i n-wat er ?dnethod of (1), then, freeze-dried,

further,
above- ment i oned m cr ocapsul e,
physi ol ogi cAFi@dasideE di@sst-ance or salt t hereof

dr M&d @ﬁdepfhe§?0t29nReé§
t he organi c sol vent solution containing the
hydr oxynapht hoi ¢ acid or

Lhg t RbChor rE5EREP ARy hoFushes,

salt thereof and lactic acid polyner or salt t hereof described in the

in-water drying 25 nmethod in the mcrocapsul e production nmethod (1) may be

29 DEC 2005 64 dried to solid by evaporating an organic solvent or water

whi | e &ont r dIiIng Sphre ydegrveerofmajdeasdim using a rotary evaporator and the
t hen,

l'i ke,

10

15

20

25

ground by a jet mlIl and the
For producing a microcapsule by this method, an

organic solvent solution containing the physioclogically
active substance or salt thereof, hydroxynaphthoic acid or
salt therecof and lactic acid polymer or 3salt thereof
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 liguid drop is evaporated in an extremely short
period of time, to prepare a microcapsule. As this nozzle,
for example, bi-fluid nozzle type, pressure noczzle 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 o¢f (I), then,
freeze—-dried, further, dried under heat.

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

method in the microcapsutle production method (I) may be

and an organic solvent in a
period of tine,

in



like to give fine particles (also called mcro particles). 5 Further, the
finely ground particles my be washed in the sane manner as in the in-water
drying nmethod of the mcrocapsule production nethod (1), tieDEC 2005
freeze-dried, further, dried under heat. The m crocapsule or fine powder

t hus obtained can 10 provide drug rel ease corresponding to the
deconposition speed of a lactic acid polgﬁer or lactic acid-glycolic acid
pol ymer used. Then, the nmethod of producing a controlled rel ease
conposition containing a hydroxynapht hoate which is a 15 physiologically
active subs%ggce of theﬁgre ent invention will be exenplified. In the

producti on FEHTEH, A SPAYEi BYodi EBRIZA LT val peLatd G SHETEr abF y Y8584 as
the physiologically active substance. 20 (I Two step nmethod A
physi ol ogi c#tSacCPRE TodddhcENEr d8PFCENePEOfVIGIUBJIIEE YD &n EP§ARYC
sol vent sol ution of hydroxynaphthoic acid or salt thereof so_that the
wei ght rati GVaROHRGAT 18 Hpovkl Fenttlered @ePundtbynaof ekEhBiddnpbdndbag
amount of a 25 physiologically active substance is satisfied, to make an 29
DEC 2005 65 lgikgartic sioley ehitnes @paitt onl@ontal 39 nga blegonogynaparhoaiesot a
physi ol ogi cally active substance. This organic solvent is the sane as
descrilded in sedhimhgd,) (ihe Thealw grreddorgatiiclss veay be wsededt hs
the same manner as in the in-water drying method of the
microcapsule production method (I), then, freeze-dried,
further, dried under heat.
The microcapsule or fine powder thus obtained can
10 provide drug release corresponding to the decomposition
speed of a lactic acid polymer or lactic acid-glycolic acid
polymer used.
Then, the method of producing a controlled release
composition containing a hydroxynaphthoate which 1is a
15 physiologically active substance of the present invention
will be exemplified. In the production method, a

physiologically active peptide is preferably used as the

physiologically active substance.

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

25 physiclogically active substance is satisfied, to make an



5 ratio of the two solvents is the sane as described in the above-nentioned
section (1) (i). As the nethod of renoving an organi c sol vent for
precipitating a conposition containing a hydroxynapht hoat e 2MWDEC2005 a
physi ol ogi cally active substance, a nethod known 10 per se or pursuant

met hod i s used. For exanple, a nethod in6$hich an organic solvent is
evaporated while controlling the degree of vacuumusing a rotary evaporator
and the like, and other nethods are listed. The organic solvent sol ution of
a conposition 15 containing a hydroxynaphthoate which is a physiologically

active subst t hu I n I.S:Rr.odu . in,_a n I rel.ease
conpositionct E%Pégp %?gég# S?%g%lgérf¥%$%%f¥¥§$ be %Q%gaéggébhghgﬁgeogﬁinic
sol vent, for eégqplg% hal nat ed. .20 drocarbons (for exanple,

di chl or onet FakeY THi 9%ﬁ?é$§§ i chYor BRY HERRS St ri chl or oet hane, car bon
tetrachloride and, the like),, ethers (for ex | e, ethyl ether, ,isopropyl
ether and the |ike):s &7 er§UFH eiénpggg ST FYF Eﬁ%ef%%%ﬁrﬁhﬁ I it
acetate and the Jike? aromatic hydrocarbons 25 (for exanple, benzene

tol uene, xylS&tdi%hd(thel) i kefNaRd328iEed AHEHRTEE (HlT¢Re AFcUised. thfese
may be used in adm xture of appropriate,progortion. O them  hal ogenat ed
hydr oca bonF2%r® ¢F etBeable, sl ssdrs i £l BRey sadecfordmethded gn the

sui tabl e. , .
above-mentioned section (I) (1).

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

10 per se or pursuant method is used. For example, a method
in which an organic scolvent 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 physiologically
active substance thus obtained is produced again, and a
controlled release composition (microsphere o0f fine
particle) can be produced.

As the organic solvent, for example, halogenated

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

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



-5 Next, the resultant organic solvent solution containing a conposition
contai ni ng a hydroxynapht hoate of a physiologically active substance is
added into a water phase, to forman 0 (oil phase)/ W (wat &9 phaAdps

emul sion, then, a solvent in the oil phase is evaporated, to prepare 10 a
m crocapsul e. The volume of the water pha;g inthis case is generally from
about 1-fold to about 10000-fold, nore preferably fromabout 5-fold to
about 5000-fold, particularly preferably fromabout 10-fold to about 2000-
fold of the oil phase volune. 15 The above-nentioned enulsifier, osnotic
pressure controlling agent ich be added into the,outer water ase
and the subg eh\fkﬁr i at'toft et S5 eMENe Ram¥S88 1 ?é%ﬁ,\%f’ﬁ)g%i).
20 As the nethod of, renoving an, organi ¢ %%%¥ent, a et hod hnomm peg se or
pur suant metREF IR IRty PEIPC X1 e, OF Thod'§ P FRRTHE AnNEFGRRACE8Fvent
is evaporated while _stirring by a propeller type stirrer or nmagnetic,
stirrer and@%he PrRECERLHBr nulNt esBRFELIEELREdYced PraE QR EDH IR aduall y
reduci ng, a nethod in which an organic solvent is 29 DEC 2005 67 evapor at ed
whil e contr &4Wit#Plthe degree of vacuumusing a rotary evaporator and the

| i ke, and other nethods are |listed. The thus obtained m crosphere is
separ at®ed by Next, the resultant organic solvent solution

containing a composition containing a hydroxynaphthoate of
a physiologically active substance is added into a water
phase, to form an 0 (oil phase)/W (water phase} emulsion,
then, a solvent in the oil phase is evaporated, to prepare
10 a microcapsule. The volume of the water phase in this case
is generally from about 1l-fcld to about 10000-fold, more
preferably from about 5-fold to about 5000-fold,
particularly preferably from about 10-fold to about 2000-

fold of the o0il phase volume.

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

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

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



5 centrifugation or filtration, then, free physiologically active

subst ances, hydroxynaphthoic acid, enulsifier and the |ike adhered to the
surface of a mcrosphere are washed several tines repeat eddWDEC2008i stilled
wat er, dispersed again into distilled water and the |i ke and freeze-dri ed.
10 I'n the production process, a coagulati?g preventing agent nmay be added
for preventing nmutual coagul ation of parti'cles. As the coagul ation
preventing agent, for exanple, water-soluble polysaccharides such as

mannitol, |actose, glucose, starches (for exanple, corn starch and 15 the
i ke) and the Iike,%arrgx cids %uch as gl cigg and th | i ke, proteins such
as fibrin, ESPPRFETShd"iHEeS| FRBETALE 1NGsdd e (FEPhER ranfi TH1™ i 85409t Zbl e.

Further, after freeze dréin%, if necessary, water and _an organic,  solvent in
ni cr ospher e &Y Yoe SVBRBVEEOBY 286 heAE| n%l%%dera%ncﬁttki%s%% Ade

mut ual fusion of _m crospheres under reduced pressure. Though the heating
tinme varieslééﬁéﬁﬁing on the anount of mcrospheres and the like, it is
from about 12 hours to about 168 hours, preferably from about 24 hours to
about 25 120 hourl$ie paikvgul alrsagied er BBlyoppl@Igoout 848 IrRRABA e 29bREC
2005 68 about 96 hours, after the mcrosphere itself reaches a given
t enper at ur e CeTer ifamtatigmerhodt i st natipar t ithdrar | nesst physedlopgicailded
that a set of mcrocapsules can be uniformy
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 intco distilled water and the like and freeze-dried.

10 In the production process, a coagulation preventing
agent may be added for preventing mutual coagulation of
particles. As the coagulation preventing agent, for
example, water-scluble polysaccharides such as mannitol,
lactose, glucése, starches (for example, corn starch and

15 the like) and the like, amino acids such as glyc¢ine and the
iike, proteins such as fibrin, collagen and the like, are
used. Of them, mannitcl is suitable.

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

20 heating under conditions causing no mutual fusion of
microspheres under reduced pressure.

Though the heating time varies depending on the amount
of microspheres and the like, it is from about 12 hours to

about 168 hours, preferably from about 24 hours to about

25 120 hours, particularly preferably from about 48 hours to



5 heated. As the heat drying nmethod, for exanple, a nethod of heat drying
in a constant tenperature chanber, fluidized chanber, noving chanber or
kiln, a method of heat drying by mcrowave, and the |ike arepugethpsAnong
them a nethod of 10 heat drying in a constant tenperature chanber is
preferable. The resultant m crosphere is6%n the formof relatively uniform
sphere, causes little resistance in injection admnistration, and does not
cause needl e clogging easily. Since a sliminjection needl e can be used,
injection into a 15 patient is |less painful (V) One step nmethod A

physi ol ogi ¢ C ta or [ ad o] ni
sol vent soI ubloxc{)’lntao%aI6 %ﬁ%hap ftholf c%%fo Ilj’iglgaggﬁjhsafat ﬁgcrg%a%f J:gé;a egsta

wei ght ratio sho in th above-nentioned definition of the conpoundlng
amount of aGﬂpﬁvg ﬁqﬁﬁr Y5 active substance is satisfied, to make an

or gani ¢ sol vent | ution contalnln hydr oxynapht hqat a .

physi ol ogi cal | y 3@1 é eGidhnfEr &>coffiol @atéguﬁéFéaéer@éﬁﬁ&§??ﬁon
(mcrosphere or fjne E%é%|0|e) is 29 DEC 2005 69 froduced Thi s ,organic
solvent is &Y a scPi b88ti PsedtiUiPTansy SAfen PE niPRdd °5Fgani ¢

solvent_ is used, the ratio of themis the same as described in the above- 5
menti orved s&QGTGH-(1) (1).

As the heat drying method, for example, a method of
heat drying in a constant temperature chamber, fluidized
chamber, moving chamber or kiln, a method of heat drying by
microwave, and the like are used. Among them, a method of

10 heat drying in a constant temperature chamber is preferable.
The resultant microsphere is in the form of relatively
uniform sphere, causes little resistance in injection
administration, and does not cause needle clogging easily.
Since a slim injection needle can be used, injection into a

15 patient is less painful.

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

25 release composition (microsphere or fine particle) 1is



Next, an organic solvent solution containing a hydroxynaphthoate of a
physi ol ogically active substance is added into a water phase, to forman O
(oil phase)/W (water phase) enul sion, then, a solvent in t2fDE€2005hase is
10 evaporated, to prepare a mcrosphere. The volune of the water phase in
this case is generally fromabout 1-fold €® about 10000-fold, nore
preferably fromabout 5-fold to about 5000-fold, particularly preferably
fromabout 10-fold to about 2000-fold of the oil phase volune. 15 The
above-nentioned enmul sifier, osnotic pressure controlling agent which may be
added into phedautar water phase and the subsequent preparation nmethod are
the sanme as in section (1V). 20 The controll ed rel ease conposition of the

present inventi 9RiEBYobgarly f&sIWSHEh BS MiHy ogpher easm geseapselie, infine
particle (mcro particle) and the like, and a mcrocapsule is suitable. The

control | ed seteass GeMNEsi.ti oheaf éhﬁiﬂé@ss%gan% sV &Riniton £asde, the
adm nistered itself or can be used as a 29 C 2005 70 raw materi al

substance apgs Mgdesf Nt far EQUStHEUGs RE MBy s DI 13 Nijst I hEONab&fe-aN
injection or inplantable agent into nuscle, subcutaneous, organs and the

like, permugosal ,n8gentatiBLo (95§, .rectum uterus and the like, oral agents
5 (for exanp?e 8gpsu? har 2Zpsule soft capsule and the Ilike), solid

drugs such as grﬁ89£?57a%P“Q?fggﬂﬁcth%ofJgﬁt solution containing a

hydroxynaphthoate ©of a physioclogically active substance is
added into a water phase, to form an O {oil phase)/W (water
phase) emulsion, then, a solvent in the o0il phase 1is

10 evaporated, to prepare a microsphere. The volume of the
water phase in this case is generally from about 1-fold to
about 10000-fold, more preferably from about 5-fold to
about 5000-fold, particularly preferably from about 10-fold
to about 2000-fold of the 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 sectien (IV).

20 The contrelled release:- composition of the present

invention may be any form such as microsphere, microcapsule,

fine particle {(microc particle) and the 1like, and a
microcapsule 1s suitable.

The controlled release compesition of the present

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



i quid drugs such as syrup, enul sion, suspension and the 1like) and the

| i ke. For exanple, for use of the controlled release 10 conpositions of the
present invention as an injection, these can be nade into 2rDBQR80SS
suspensi on together with a dispersing agent (for exanple, surfactants such
as Tween 80, HCO 60 and the |ike, polysaggharides such as sodi um
hyal ur onat e, carboxynet hyl cel |l ul ose, sodium al ginate and 15 the |ike),
preservative (for exanple, nethylparaben, propylparaben and the like),

i sotoni zati on agent (for exanple, sodiumchloride, mannitol, sorbitol,

gl ucose,  praki ne- g dhe did®an¥ dhaPeiRRd Leget Nk YohE VARAR 2PbensOi |

such as sesane oil, corn oil and the Iike to give an 20 oily suspension,

whi ch can bgeactyaliy.used A5 2oy ol edd &l ease, i nigotilapTbe,particl e

size of the controlled release donposi pres rnventi
used 2 2 HSRCHRLIY) S BN ECVERLagsOlY i | S4L2 LopEcRses
DrOReTLY, a3 L2, XAl oMLt 0d:10 300 3 B SlErbl Yo LLpr
5 Fhe Br aelEoTm PR RHE, £ of PEFSr FRPSIHE 1 e prARRt SRR B
process, a TE&Q?? giﬂ%&fréiéégtggghb¥uy éranules, powder and the like,
liquid drugs such as syrup, emulsion, suspension and the
like) and the 1like.
For example, for use of the controlled release
10 compositions of the present invention as an injection,
these can be made intoc an agqueous suspension together with
a dispersing agent (for example, surfactants such as Tween
80, HCO-60 and the 1like, polysaccharides such as sodium
hyaluronate, carboxymethylcellulose, sodiuﬁ alginate and
15 the like), preservative (for example, methylparaben,
propylparaben and the 1like), isotonization agent (for
\ example, sodium chloride, mannitol, sorbitol, glucose,
proline and the like), or dispersed together with vegetable
0il such as sesame c¢il, corn o©0il and the like to give an
20 oily suspension, which can be actually used as a controiled
release injection.
The particle size of the controlled release
composition of the present invention, when used as a

suspended injection, may advantageously be 1in the range

25 satisfying the degree of dispersion and needle passing



ray, a nethod of adding a preservative, and the like are |listed, but the
sterilization nethod is not limted to them The controlled rel ease
conposition of the present 10 invention can be used as a s28 PRG&2H0S ne and
the like for mammals (for exanple, human, cattle, pig, dog, cat, nouse,
rat, rabbit and the like) since it has |oWltoxicity. The dosage of the
controll ed rel ease conposition of the present invention differs variously
depending on the 15 kind and content of a physiologically active substance
which is the main drug, drug form duration time of release of a

physi ol ogi calrby eaaty veasubstancexatiect dirs@asgboutoby ect tani nBbs ang,t he
| i ke, and may advantageously be the effective anount of a physiologically

active SUb\?\Ei‘@Q‘éraﬂyThfr&QS%b%ﬁ: aging nicet riagd on Af andisd 0 pokeakbyigctive
subst ance ichis amindrug is, when the controlled release conposition

I s 6-month prepardid@n, S8l aged, nPLef ehableMddd Bdhe fanag f& om about
0.01 ng to 10 ng/ kg, further preferably withinthe range from about 0.05 ny

to 5 25 my/ kg pei,aduldr Pefsoly 28. DECn2089122 The dose afmbdhsi€ontr gkl ed

rel ease conposition per admnistration is selected in the range o

0. 1 ot o 30 00l K per one ARu LB The dane Py Squdncy Can Be Apsfope atel y
selected depending gn il & ndo20ds 00t 62k ol APNYELLL PALSRLLY by o -
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 contreolled release composition of
the present invention differs variously deéending on the
15 kind and content of a physiclogically active substance
which is 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 physiologically active substance.
20 The dose per administration of a physiologically active
substance which is a main drug is, when the controlled
release composition is 6é-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.



“active substance which is the main drug, drug form duration tine of

rel ease of a physiologically active substance, object diseases, object
animal s and the like, 10 such as once per several weeks, onpepEe 2008nt h,
once per several nonths (for exanple, 3, 4 or 6 nonths, and the |I|ike) and
the Iike. The controlled rel ease conpositiian of the present invention can
be used as a preventive or curative agent for 15 various di seases dependi ng
on the kind of a physiologically active substance contai ned, and when the
physiologically active substance is a LH-RH derivative for exanple, can be

used as a preventihee Qoseurdt i t@edr agnt 661 hednonet slependesiipodlitseasedper
particul arly, sex hornone-dependent di seases such 20 as sex

hor none- depedemti s&aRGalch (€5 Usel PEOSE ALhC tB@NGEIN etﬁﬁrFﬁéfé@aﬁﬁp fRegast
cancer, pituitary tunmor and the |Ilike), prostatic yperp asi a

endomet r i 0Sixpoytt & e RYOMEy 50" 8GO%GQUSE RO T Y prdyeFRnar heﬁemaeeagrtr hea,
pr enenst r ual syndrone mul til ocul ar ovary syndrone and theé like, as a 25

preventive @rygfon "y cer after the 29 DEC 2005 73
49 Ot Jf S a%e”ﬁfg% r Rastiaean:

operation for prenenopaus t cancer, as a preventive or curative drug

f Al zhei di d d
or Al zheiner di ggase Wnen eebx{jﬁjn' G ancyand,f ékﬁteﬁ @él@cted

contraceptive agent (or, ect afte dr ana

uti 11 zed. 5 gaeventi pnoand: Gu g, of ?hﬁf CELLLLEY) ond pfgbikGogiEUibher.

the control | e conposition o

active substance which 1is the main drug, drug form,
duration time- of release of a physiologically active
substance, object diseases, object animals and the like,
10 such as once per several weeks, once per month, once per
several months (for example, 3, 4 or © 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 physioclogically
active substance contained, and when the physioclogically
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 as sex hormone-dependent cancers (e.g., prostatic cancer,
uterine cancer, breast cancer, pituitary tumor and the
like), prostatic hyperplasia, endometriosis, uterine myoma,
precocious puberty, dysmenorrhea, amenorrhea, premenstrual
syndrome, multilocular ovary syndrome and the like, as a

25 preventive drug for recurrence of breast cancer after the



i nvention can be used also as a preventive or curative drug for benign or
mal i gnant tunor which is LH RH dependent though sex hornone non-dependent.
10 Therefore, hornone dependent diseases, in particular, sEXDREG 20D5e
dependent cancers (for exanple, prostate cancer, uterine cancer, breast
cancer, pituitary gland tunor and the |iKk&), sex hornone dependent diseases
such as prostatonegaly, endonetriosis, hysteronyoma, precocious 15 puberty,
dysnenorrhea, anenorrhea, prenmenstrual syndrone, nmultilocular ovary
syndronme and the |ike can be prevented or treated; and pregnancy can be
prevent ed byradtiicst efdnNgprémenopansal scafsftecddrveloses ok pheviehedtieng or
preventing agent according to this invention, and al so recurrence of 20

breast canceyr af¢égratheeopeirald onféer pleRopausabiibegast HaMceinsanebe
prevented thereby. The foll ow ng exanples and reference exanples wll

illustrate tdeeiRriesRAt ddlyemhdoni k8, dghai las RUtcEor ARtepPvé i Bhknthecggope
of the invention at all. 29 DEC 2005 74 [ Exanpl es] The wei ght ~aver age

mol ecul ar weinght 2BMoLhe cepkept oirearh HAlymeyi druddies I olil:owiRg 1¢xamp! es
and reference exanples are the wei ght-average nolecular weight in terms 5

of pol ¥St VI ghe JEASYLd oy 9eluPRIgreat on SALPIRE 00L APNY A (GPCLRUST Ag ke

nono- di sperSsed pol ystyrene as a stiandard substance and the content of each

pol ymer Cal%%f%ﬂgijrfﬂg controlled release composition of the present
invention can be used also as a preventive or curative drug
for benign or malignant tumor which is LH-RH dependent
though sex hormone non-dependent.

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

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

20 breast cancer after the operation for premenopausal breast

cancer can be prevented thereby.

The following examples and reference examples will
illustrate the present invention 1in detail, but do not

25 limit the scope of the invention at all.



it. Measurenments were all conducted by a high performance GPC apparatus
(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 X@bEG2@Sd
tetrahydrofuran was used at a flowrate of 0.6 nL/mn as the nobile phase.
The detection nethod is based on differenvéal refractive index. 15

Ref erence Exanple Al: Synthesis of lactic acid polyner of higher nolecul ar
wei ght To 230 nL of dehydrated xyl ene was added 4.1 nL of 1.0 rnol/L

di et hyl zi nc hexane solution, 1.35 g of tert-butyl 20 |actate and 230 g of
DL- 1 acti de, [Brdmbhey were pol ynmeri zation-reacted at 120 to 13000 for about 2
hours. After conpletion of the reaction, 120 nlL of dichl oronethane was
poured into the reackiedghiclavlereiye aitd ddnltdy svamght agiledtB80cahtoht of
trifluoroacetic acid to case a deprotection 25 reaction. After conpletion of

the reacti Oéacﬁoop@lﬁrﬁn@rzg 1HEC+2Q05 f6 1 Pr asedhenes Wagnadded rkochhe
en,

reaction solution, t the reaction solution was poured into 2800 nL of

i sopropyl = gkhgb16d GAUSErRE ewRighaliaR Rfgd hRol dbended Buhsiance, tekhgn, a
re-precipitation operation was repeated wth 5 di chl oromet hane/ i sopr opyl

3; ihSLi 5219 g%gﬁiﬂb%%tg%féﬁe agled s RAY By NP NGe2msticditly a¥REEAE: BRLEEH, A
(GPC) using mono-dispersed polystyrene as a standard
substance and the content of each polymer calculated from
it. Measurements were all conducted by a high performance
GPC apparatus (manufactured by Tosoh Corp.; HLC-8120 GPC),

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

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

The detection method is based on differential refractive

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

polymerization-reacted at 120 to 130°C for about 2 hours.

After completion of the reaction, 120 mL of dichlocromethane
was poured into the reaction solution, and to this was
added 230 mL of trifluorcacetic acid to case a deprotection

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



Ref erence Exanple B7. 10 The pol yner obtained in Reference Exanple A was

di ssolved in 600 nL of dichloromethane, and washed with water until the

sol ution becane neutral, then, 70 g of a 90% lactic acid 29UBBG2088! uti on
was added, and they were reacted at 40{C. Wen the wei ght-average nol ecul ar
wei ght 15 of the pol yner dissolved in theygeaction solution reached about
20000, the solution was cooled to roomtenperature, and 600 nlL of

di chl oronet hane was poured to stop the reaction, and the solution was
washed with water until the reaction solution becane neutral. After washing

Wi th water, g3@H1Re JRAHIRN $04 UbHRBIWAS, COREeRkhatad and Ot £6hf otRBKAI N a
| actic aC|d pol yner. The annunt of the end carboxyl groups of t he resultlng

| actic acidp@l Wil goboREbal 1610f A0 NRLYER ssBpdoble
0

content of polyners avi ng ?ecu ights of 5000 or [ess was

25 29 DEC 2003 ,76 Rsf el Inﬁgggﬁﬁtﬂi‘t } 9' i %ttae'n %'Quﬁ@é%ﬁ@ce

Exanpl e Al was dissol ve orone hane,

Aqueous. sol STE0 v ;%Sﬁfggfél?%ey I‘L;gtp%%% 48, ""é’ AR
ht I I I di ssol.ved ti

Sol U1 5n' r e AAREd O AU SA0000  RHE Kbl BEFBH ek cBIed F o° Iﬁ@rﬁ*heeérﬁé‘%ééure

polymer having a weight-average molecular weight of about

40000.

Reference Example Bl

10 The polymer obtained in Reference Example Al was
dissclved in 600 mi of dichloromethane, and washed with
water until the sclution became neutral, then, 70 g of a
90% lactic acid agqueocus 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 ccoled to room temperature,
and 600 mL of dichloromethane was poured to stop the
reaction, and the solution was washed with water until the
reaction solution became neutral. After washing with water,

20 the reaction soluticon 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



and 600 nL of dichloronmethane 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 i spppepyieost her, to
cause precipitation of the intended |actic acid polyner. The precipitate
obt ai ned by decantation was dissolved in 16 600 nL of dichl oronethane, then,
the solution was concentrated and dried to obtain 160 g of a lactic acid
pol ymer. The anount of the end carboxyl groups of the resultant lactic acid
pol ymer was about 70 unmol per 1 g of the polynmer. The wei ght-average

nol ecul ar Welegltrdfcet adipilcacti ¢ acid pol ymer of higher nol ecul ar weight
used, the weight-average nol ecular weight of the lactic acid polynmer after

hydrol ysis treatmgat, pbhomeel gBhravakade A0l RevkaEncwel ghtnghet hg1r egybt ant
intended lactic acid polyner and the nolecular fractions are shown in Table

L 25 29 DEG12003vCh Ref elepneentxaiip! 49 cflot8nbehachi ¢ £k d panaer gy 0 the

present invention were obtaine e sane nanner as I n Reference Exanple

Cl. The V\eugtye-ravlﬁ{%hgjf mpLecular e %gﬂetnggkégﬁi c aeld 57801%1% ?Le

hi gher nol ecular weli used, the wei avera nol’ ecular’ wer g

ol eouPar wePght BTt Kt S aRES MORHIATT AT coSer R par e ShaveRs
reacted at 40°C. When the weight-average molecular weight

of the polymer dissolved in the reaction solution reached

about 20000, the solution was cooled to room temperature,

and 600 mL of dichloromethane was poured to stop the

10 reaction, and the solution was washed with water until the
reaction solution became neutral, then, the reaction

solution was dropped into 2800 mL of isopropyl ether, to

cause precipitation of the intended lactic acid polymer.
The precipitate obtained by decantation was dissolved in

15 600 mL of dichloromethane, then, the solution was
concentrated and dried to obtain 160 g of a lactic acid

polymer. The amount of the end carboxyl groups of the

resultant lactic acid polymer was about 70 umol per 1 g of

the polymer. The weight-average molecular weight of the

20 lactic acid polymer of higher molecular weight used, the
weight-average molecular weight of the lactic acid polymer

after hydrolysis treatment, the weight-average molecular

weight of the resultant intended lactic acid polymer and

the molecular fractions are shown in Table 1.

25



nol ecul ar fractions are shown in Table 1. 10 [Table 1] Reference Exanple C
123456 Mwv of lactic acid polynmer of higher 405004360040400433003860055000
nmol ecul ar wei ght Mwv after hydrol ysi s22200222002270022200182002ECR008Av of
resulted lactic 229002220021900223001940028200 aci d pol yner

Mol ecul ar 17-10000. 030. 070. 000. 010. 080. 04 77

wei ght 17- 30000. 951. 120. 870. 091. 450. 62 fracti ons

(9% 1~-50003. 864. 173. 893. 924. 892. 50 As apparent from Table 1, it is known
that the lactic acid polyner of the present invention obtained according to
the method péréhenbeesgbhpiiaventi e lkas a fraction of polynmer having

nol ecul ar wei ghts of 5000 or | ess of about 15 5% by weight or less, a

fraction of pol yfigEthavidgid Mlcagled’s Wekghtise 03000, 101 1heaatabnabpute 1. 5%
by weight or less and a fraction of polynmer having nol ecul ar wei ghts of

1000 or les ; ut; 0. b | I .+ 29 7 |1 A
Cowpositioné%g%%gggiﬁéphgg%oﬁvﬁgiggégﬁéragﬁi if #¥teriice %Xhﬁéﬂgp €18

The weight-average molecular weight of the lactic acid

5 polymer of higher molecular weight used, the weight-average
molecular weight of the lactic acid polymer after
hydroiysis treatment, the weight-average nmleéular welight
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) .0, | 25000 | 21900 | 22300 | 19400 | 28200
acid polymer

Molecular 1~1000 | 0.03 |0.07 |0.00 [0.01 |0.08 [0.04
weight 1~3000 | 0.95 [1.12 ]o0.87 [0.09 |[1.45 |0.62
tractions(%) M0 _coog | 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 o©f the present 1invention has a fraction of
polymer having molecular weights of 5000 or less of about

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

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



Exanple Al A solution prepared by dissolving 144.4 g of a DL-
pol ymer (wei ght-average nol ecul ar wei ght: 22500, 5 carboxyl

| actic acid
group anmount by

a | abeling
di chl or onet

quantification method: 66.7 ,u nol/g) into 111. 72@?\?‘:‘%60075 5 g of

hane, and 147.2 g of a solution prepared by disso

3- hydr oxy-2- naphthoic acid into 175.1 g @8 di chl oronethane and 13.5 g

et hanol, were m xed and controlled to 28.7C. 274.4 g 10 of a portion of this
organi ¢ sol vent solution was wei ghed,

of

and m xed with an aqueous sol ution

obt ai ned by dissolving 24.89 g of an acetate of peptide Ainto 23.47 g of
di still ed wdEeamaie AgatCongdsd t54rb,coartdh irhiengm xgdir@x wesphshofcedciar 5

m nutes for

rough emul sification, then, 15 emulsified by using a honogeni zer

under condi Ekafglef A10046 rpmfor 5 minutes, to forma WO enulsion. Then,
this WO emnmulsion was cooled to 15.0C, then, poured into 25 L of a 0.1%

(ww) polyvinyl al cahpht { &S $Repmaruf ast unad oy Nirfpons 4 Synthebiec Lhepical

I ndustry Co.,

Ltd.) aqueous solution 20 controlled previously to 15. OC over

3 minutes andc26c aeqendslard %‘&Jerirg‘?ﬁ—a%vem’i& i i L5 Nge HEVOM £ £6 HIE

FLOW (manufactured by Tokushu

WO W enul skappwas 1t @IRRFATMG1EONL Y Ol 8djnehqh 3 a5 i GPOME+ 1o,

ed for 2 hHours and 25 30" m nutes w tthout tenperature-controlling

then, stirr
t o evapor at
di chl or onet

10

15

20

25

ﬁgﬁg %@0.%98? E9td o Pt Dang; and (LA, S P72 g
of a sclution prepared by dissolving 7.5 g of 3-hydroxy-2-
naphthoic acid into 175.1 g of dichloromethane and 13.5 g
of ethanol, were mixed and controlled to 28.7%C. 274.4 g
of a porticon of this organic solvent solution was weighed,
and mixed with an aqueous solution obtained by dissclving
24.89 g of an acetate of peptide A into 23.47 g of
distilled water and heating to 54.5°C, and the mixture was
stirred for 5 minutes for rough emulsification, then,
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 alcohol (EG-40, manufactured by Nippon
Synthetic Chemical Industry Co., Ltd.} aqueous solution
controlled previously to 15.0°C over 3 minutes and 26
seconds, and stirred at 7000 rpm by using HOMOMIC LINE FLOCW
{(manufactured by Tokushu Kika K.K.) to give a W/O/W
emulsion. This W/0O/W emulsion was temperature-controlled
for 30 minutes at about 15°C, then, stirred for 2 hours and

30 minutes without temperature-controlling to evaporate

ka K. K) togive a WO W enul si on. Thi s



et hanol into the outer water phase, causing solidification of the oi

phase, then, sieved through a sieve having an opening of 75 u m then,

m crocapsul es were continuously 5 precipitated at 2000 r pm29DEG 2005
-centrifugal separator (H 6005, manufactured by Kokusanenshinki) and the
precipitated mcrocapsules were collectegg The col |l ected m crocapsul es

were re-dispersed in a small anount of distilled water, and sieved through
a sieve having an opening of 90 gm then, 10 to this was added 15.4 g of
manni tol causing dissolution, then, the solution was freeze-dried to give a

powder. Thegy; &ﬁ@%‘f%ﬁ%@h%'eg 'anPfeE}lI'Qné‘l CHPCARS YR PG YaSndPdafe Jand

meani ng a recovery of % and the peptide A content was 15.88% and
3- hydr oxy- 2 Roi; Ci o) %, ~15 AL, About
25 Mg of th%E?nQ@%ocal%stSﬁ e%%eéﬁf? s Ll R L R A

of 2 di sper skonIedi i pfdiati 1Y eq'I:,O LeL, ank%gg;%d 1@@ hﬁln?to?

car boxynet hy ul ose Iysor ate mann

di ssol ved), and.the dji spersion adm nistered via a 226 injection eedl e
to 7 week oPRSREPE D Pat %Jﬁcﬂﬁiﬁgwﬂw%mﬁéﬁﬁkwelrﬁ FeRUCHALYaf t or
adm ni stration, rat, was ficed and the 2 aps Ies rena i ng at
The. adii ni SPPAFIBACAGER: Mer b T 9568080 FaTeiat (S TR TAECA (1"

contained in hen1mas uantified an
60 manufgctured %y Kokusanenshinki) and the precipitated

microcapsules were collected. The collected microcapsules
were re-dispersed in a small amount of distilled water, and
sieved through a sieve having an opening of 90 pgm, then,
10 to this was added 15.4 g of mannitol causing dissolution,
then, the solution was freeze-dried to give a powder. The
recovered weight of the microcapsule powder was 101.6 g,
meaning a recovery of 72.7%, and the peptide A content was
15.88%, énd 3-hydroxy-2-naphthoic acid content was 2.82%.
15
Experiment Example Al
About 45 mg of the microcapsules described in Example
Al were dispersed in 0.3 ml of a dispersion medium
{distilled water containing 0.15 mg of
29 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 maile
SD rat subcutaneously in its back. In a given time after
administration, the rat was sacrificed and the

25 microcapsules remaining at the administration point were



divided by the initial content to give remaining ratio shown in Table 2.

[ Table 2] Renmmining ratio: peptide A One day after92. 1% One week after87.4%
Two weeks after78. 1% Four weeks after64. 8% Ei ght weeks aft @9IIE6Z008&! ve
weeks after38. 7% Si xt een weeks after25.6% Twenty weeks after1l. 8% Twenty six
weeks after2.0%5 As apparent fromTable @3 it is known that the

m crocapsul e of Exanple Al produced by addi ng 3-hydroxy-2- naphthoic acid
can contain a physiologically active substance in high content even if
produced at a scale of about 125 g, and sinmultaneously has the effect of 10
suppressi ngrexbveae! unaf bephent! ¥ (e tiNiddAli £XIRSS wd £l §as€c 9184 and

physi ol ogi cally active substance. Further, this mcrocapsSule allows release
of a physi ohogigall Yoy agtieve; §uhshancesatefr CANst AtyesPeeflafifhing VELYibONg
period of time. 15 [Exanple B] Conposition containing no hydroxynaphthoic
acid Exanplg.Bl, 4,09.9,af ,a DL-lactic acid polyner (weight-average

[Table 2]

Remaining ratio: peptide A
One day after 92.1%
One week after 87.4%
Two weeks after 78.1%
Four weeks after 64.8%
Eight weeks after 51.5%
Twelve weeks after 38.7%
Sixteen weeks after 25.6%
Twenty weeks after 11.8%
Twenty six weeks after |2.0%

5 As apparent from Table 2, it is known that the
micreccapsule of Example Al produced by adding 3-hydroxy-2-
naphthoic acid can <contain a physiclogically active
substance in high content even 1f 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 physiologically
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



nol ecul ar wei ght: 18300, carboxyl group amount by a 29 DEC 2005 81 | abeling
quantification nethod: 86 g nol/g) was dissolved in 6.77 g of

di chl oronet hane to give a solution. Al of this organic s@¥BEC H05uti on
was wei ghed, and mi xed with an aqueous sol ution obtained by dissolving 1.04
g of an 5 acetate of peptide Ainto 0.92 gjof distilled water and heated to
60CC, and the m xture was emul sified by using a honogeni zer under
conditions of 25000 rpm and 20 seconds, to forma WO enulsion. Then, this
WO emul sion was poured into 1 L of a 0.1% (w w polyvinyl alcohol (EG 40,

10, manuf act yegd, by Npon Synhetbe (heweal Jgdushoy /o wadidsdoagyegus

sol ution contro Vi ous over Secon and stirred at

7000 rpm by ;sigg A hogprixen g o lve g WO Wil 51 0 Thbs W QLY egpl si on

was stirred at ~‘roonitenperature urs evapora rchl oromet hane 15
Phase, caustHSS AR THCatT BICDr  PRACSE TpHEse. WorphR? s rafe P AT RS

i or ocapsul 8 ViSO eePpPEdeba eI RERad cot rit oAt SiRaruih ‘BoGER 32 20
Col | oct b PRECESF] Gtk oRERPARBCAPtNEe (e Fo-ih sPLF COHLPR AR | “Btount -
of distilled water, and _to this was added 0.50 g of mannitol causing

di ssol uti onheatRen ta O Gol uePSN thEs Mirdarke dvrederylgivéed powdesinahe

homogenizer under conditions of 25000 rpm and 20 seconds,
to form a W/0O emulsion. Then, this W/O0 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.) agueous solution controlled previously to 18.0°C over
20 seconds, and stirred at 7000 rpm by using a homomixer to
give a W/0/W emulsion. This W/0/W emulsion was stirred at
room temperature for 3 hours to evaporate dichloromethane
15 and ethancl or scatter dichloromethane and ethanol into the
outer water phase, causing solidification of the o0il 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 (05PR-22:
20 HITACHI) at 2500 rpm over 5 minutes and the precipitated
microcapsules were collected. The collected microcapsules
were re-dispersed in a small amount of distilled water, and
to this was added (.50 g ¢of mannitol causing dissolution,
then, the solution was freeze-dried to give a powder. The

25 recovered welight of the microcapsule powder was 2.12 g,



25 recovered wei ght of the m crocapsul e powder was 2.12 g, 29 DEC 2005 82
meani ng a recovery of 38.2% and the peptide A content was 12. 98%

Experiment Exanple B2 5 4.40 g of a DL-lactic acid pol yner JoEgidgogver age
nol ecul ar wei ght: 18300, carboxyl group anmount by a |abeling quantification
met hod: 86 u nol/g) was dissolved in 7.48>g of dichl oronethane to give a
solution. All of this organic solvent solution was wei ghed, and m xed with
10 an aqueous sol ution obtained by dissolving 0.60 g of an acetate of
peptide A into 0.552 g of distilled water and heated to 60, and the m xture

was enul sifjnednlngUsl NG & vdAgenszess ! U”QEH ‘%%d'ﬁéﬁ%l%é)fzx 20080 hpm;g8d 20

seconds, to forma WO enul sion. Then, this WO émil sion was poured 15 into
1L of a OC% owsw) pol yvinyl al cohol (EG—40 manuf act ured by Ni ppon
Synt heti c enlcal I ndustry Co. Ltd.) aqueous solution controlled

previously to 18. CC over 20 seconds and stirred at 7000 rpm by using a
honmom xer to give a VVCYVVenuIsion. This WO Wenul sion was stirred at 20
roon1tenperﬁture f 3 _haur vaporate di chl oronet hane and et hanol or
scatter dic FBF%H%&Q&ngXS noI into the outer mater phase, causing

pening of 75 gm!-%onch '%%2%‘23% | REk7 T R WBPLY RGN SHET BESPER os
were 25 pre%g gta %% u%él ﬁ%cenféééggalcarggraﬁor %EgR-%%ount by a
labeling gquantification method: 86 ux mol/g) was dissolved
in 7.40 g of dichloromethane to give a soluticn. All of
this organic solvent solution was weighed, and mixed with
10 an aqueous solution obtained by dissclving 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 seccnds,
to form a W/0 emulsion. Then, this W/0 emulsion was pou}ed
15 inte 1 L of a 0.1% (w/w) polyvinyl alcohol (EG-40,
manufactured by Nippon Synthetic Chemical Industry Co.,
Ltd.) aqueous solution controlled previously to 18.07C 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 ethancl or scatter dichloromethane and ethanol into the
outer water phase, causing sclidification 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 using a centrifugal separator (05PR-22:



29 DEC 2005 83 HI TACHI ) at 2500 rpmover 5 mnutes and the precipitated

m crocapsul es were col |l ected. The col |l ected m crocapsul es were re-dispersed
in a small amount of distilled water, and to this was added DEEQ0gs of

manni tol causing dissolution, 5 then, the solution was freeze-dried, then
dried in vacuo at about 50C for 48 hoursggo give a powder. The recovered
wei ght of the m crocapsul e powder was 3.04 g, neaning 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 polymer (weight-average nolecular weight: 21900, carboxyl

group amounyirhycar)! ahel 890 auant i d+&at BomiTRidOd: 248, §He @féaip%@ted
dissolved in 14.15 g of dichloronethane to give a solution. Al of 15 this

o gani ¢ S0l ¥ERkosabulie] Yas el aec: aad mrked diiic/any AfHERUSagok L O

obt ai ned by I ssol ving an acetate of pepti Ainto

distilled “@%ﬁge?@ddlg ated 4t 9{16%553%‘11t endll J?‘ttz%f cﬂ?@tdff}%%' J4€ byah'é' ng a

honmogeni zer con tlons 0 rpm and 20 'secon o?nla WO

oty i aF e BRI RR T BB il ANGeD
| ndust ry us sol.ution contyall evi ous to 18.0 over 20
secondg, anEhEPrrgéé 5%% 70067 ﬁﬁbfofﬁaﬁg 6ﬁnﬁﬁ¥3}‘g5 %% TvEE W T w
emul sion. This WQ W.enul sion was stirred at 29 DEC 2005

about 50 for 48 hours to give a powder. The recovered

weight of the microcapsule powder was 3.04 g, meaning a

recovery of 55.3%, and the peptide A content was 9.21%.

10 Experiment Example B3
8.10 g of a DL-lactic acid polymer (weight-average
molecular weight: 21900, carboxyl group amocunt by a
labeling guantification 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 agqueous 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/O emulsion was poured
into 1 L of a 0.1% (w/w} polyvinyl alcochol (EG-40,
manufactured by Nippon Synthetic Chemical Industry Co.,
Ltd.) aqueous solution controlled previously to 18.0°C over
20 seconds, and stirred at 7000 rpm by using a homomixer to

25 give a W/O/W emulsion. This W/O/W emulsion was stirred at



84 roomtenperature for 3 hours to evaporate dichloronmethane and ethanol or
scatter dichloronethane and ethanol into the outer water phase, causing
solidification of the oil phase, then, sieved through a si®mvpEO®20080 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,

then, the selyh denissrireezerdri &d.ndlen dol %d«'a‘pfbf/&_(‘élod%hléP@HEtﬁQQQ for

30 hours to give a powder. The recovered weight of the m crocapsul e powder

was S.44 g, JARaRiRgnd] oeic%\b%rﬁ{:é}f o%ﬁ%@or%%é{@ Qﬁc@tééﬁ ﬁbﬁo%‘éﬂt thes
8.03% 15 Experinent Exanple B4 205.5 g of actic aC| pol yner

| abel | ng QuSGLEF ?%%ﬂ?%ﬁw Shar ﬁé%ﬁﬁ%&‘?@?‘%ﬁéﬁg 8t nta8a%s g of

dlchloronet@ ne ta., solutlon whi ch .filtered under essure
through a 0°3eg mHes VENRE B = ﬁ#&&’f‘o 9l ety étiat {7 e Arlls
SRETERT S b e e R
acetate of BGBEH%?tét%@“’égﬁzz g(ﬁ é%gﬁfi%ugafg gg%é?%tor (05PR-22:
HITACHI) at 2500 rpm over 5 minutes and the precipitated
microcapsules were collected. The collected microcapsules
were re-dispersed in a small amcunt of distilled water, and
10 to this was added 1.00 g of mannitol causing dissolution,
then, the solution was freeze-dried, then dried in vacuc at
about 50°C for 30 hours toc give a powder. The recovered

weight of the microcapsule powder was 5.44 g, meaning a

recovery of 54.17%, and the peptide A content was 8.03%.

15
Experiment Example B4
205.5 g of a DL-lactic acid polymer (weight-average
molecular weight: 21400, carboxyl group amount by a
labeling quantification method: 76.1 umol/g) was dissolved
20 in 354.3 g of dichloromethane to give a solution which was

filtered under pressure through a 0.2 um filter (EMFLOW,
DFA4201FRP), and the temperature was controlled to 28.8%C.
380.4 g of this crganic solvent sclution was weighed, and
mixed with an aqueous solution obtained by dissolving 16.11

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



85 water and heated to 55.4C, and the m xture was coarsely enulsified by
stirring for 1 mnute, then, enmulsified by using a m nim xer under
conditions of 10150 rpmand 2 mnutes, to forma WO enul SI9ODECT2088, this
WO emulsion 5 was cooled to 18, then, poured into 25 L of a 0.1% (w w)

pol yvi nyl al cohol (EG 40, manufactured byghi ppon Synthetic Chem cal

I ndustry Co., Ltd.) aqueous solution controlled previously to 18.7 0OC over
3 minutes and 10 seconds, and stirred at 7001 rpm by using HOMOM C LI NE
FLOW 10 (nmanufactured by Tokushu Kika K K. ) to give a WO W enul sion. This

WQa Wenul ?L:QSg‘é’?Eﬁc%”ﬁS&@&&r %‘ogog%.rﬂ’d ed 5 f .rtih;’%u -iglﬂh?% %aé‘b%%r%&m 5 C

, then, stirr ours an mnites w enperature-contro ing

to evaporatgn, is%'i%or@%h@eﬁgggggetf@poh HiRpal! eendnchlaronel Aiane ggd 15

et hanol into the outer ter causing solidifrcation e oi

phase, the”ugi&g"eg LAY, H0N, 5iu%"aeeJ‘?‘ébﬂ%iacgo%%pegggg}§{535 %r%rm SN2

m cr ocapsul e re continuously "preciprtate 2 n usi a
centrifugal _separator_ ( 600S, nmesti.c .centri al ar ) and _the
precipitate@l§§%$FCr5§hg§ﬂW%sam@§ S At 'T&§g80Iﬁgpf%aﬁﬁéc?8828§ﬁpes
wer e rg-dispersed iin a smal l,amount of distilled water, and sieved through
a sievé havla§ §HQ%%§ﬂ§&)%ﬁ%%x)Eﬁﬁnth%%?re?olﬁﬁpszﬂaé‘éﬁaéﬂ 48l85 (4 8

manni t ol causi.n ,dissolutioq5 iégh)en the solution was freeze-dried to.give a
ht =97

powder . TheP93YFdd¥tefdd RS 49 heMANEEBELBE Gle B0 MR P URsSYAFREEEC 29
DEC 2005 Chemical Industry Co., Ltd.) aqgqueous sclution controlled

previously to 18.7°C over 3 minutes and 10 seconds, and
stirred at 7001 rpm by using  HOMOMIC LINE  FLOW
10 {(manufactured by Tokushu Kika K.K.) to give a W/O/W
emulsion. This W/0O/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
15 ethancl into the outer water phase, causing solidification
of the o¢il phase, then, sieved through a sieve having an
opening of 75 u m, then, microcapsules were continuously
precipitated at 2000 rpm using a centrifugal separator (H-
6008, dcmestic centrifugal separator) and the precipitated
20 microcapsules were collected. The collected microcapsules
were re-dispersed in a small amount of distilled water, and
sieved through a sieve having an opening of 90 ugm, then,
to this was added 18.85 g of mannitol causing dissclution,
then, the solution was freeze-dried to give a powder. The

25 recovered weight of the microcapsule powder was 117.6 g,



86 neaning a recovery of 68.54% and the peptide A content was 7.76%
Experinent Exanple B5 5 4.80 g of a DL-lactic acid pol ynmer (weight-average
nol ecul ar wei ght: 28800, carboxyl group anmount by a | abel izygpR@aagosfi cati on
met hod: 78.1 ,umpol/g) was dissolved in 7.8 g of dichloronmethane to give a
solution. Al of this organic solvent sobgti on was wei ghed, and m xed with
10 an aqueous sol ution obtained by dissolving 1.20 g of an acetate of
peptide Ainto 1.2 g of distilled water, and the mxture was emnul sified by
usi ng a honogeni zer under conditions of 25000 rpm and 20 seconds, to forma

WO emlsigeanihgna trRico W@ yuled Huy@samouried ’\]:bé‘ﬁ@iéezALc@ﬁtéﬁtansl%
(ww) polyvinyl alcohol (EG 40, manufactured by | ppon Synt hetic Chem cal

| ndustry Cozy, 7kkd.) aqueous solution controlled previously to 15.0CC over
20 seconds, and stirred at 7000 rpm by using a honmom xer to give a WQW
emul sion. This WO Wenul sion was stirred at room 20 tenperature for 3 hours
to evaporate dichl oronet hane and ethanol or scatter dichloronethane and

et hanol int%xb@%im%&%e@éﬁ%%ﬁ% Qﬂgse, causing solidification of the oi

phase, then, “siéved throu a'sieve having an opening of 75 um then,
ettt L P18 19 B A S0 LGB Spothe 2 BEESHELLSL eSS 9

molecular weight: 28800, «carboxyl group amount by a

labeling quantification method: 78.1 umol/g) was dissolved

in 7.8 g of dichloromethane to give a solution. All of

this organic solvent solution was weighed, and mixed with

10 an agqueous solution obtained by dissolving 1.20 g of an
acetate of peptide A into 1.2 g of distilled water, and the

mixture was emulsified by wusing a homogenizer wunder
conditions of 25000 rpm and 20 seconds, to form a W/0O

emulsion. Then, this W/0 emulsion was poured intc 1.2 L of

i5 a 0.1% (w/w) polyvinyl alcohol (EG-40, manufactured by
Nippon Synthetic Chemical Industry Co., Ltd.) aqueous

solution controlled previously to 15.0°C over 20 seconds,

and stirred at 7000 rpm by using a homomixer to give a

W/0O/W emulsion. This W/O/W emulsion was stirred at room

20 temperature for 3 hours to evaporate dichloromethane and
ethanol or scatter dichloromethane and ethancol intc the

outer water phase, causing solidification of the oil phase,

then, sieved through a sieve having an opening of 75 pm,

then, washed with purified water and the microcapsules were

25 precipitated wusing a «centrifugal separator (05PR-22:



H TACHI ) at 2200 rpmover 5 mnutes and the precipitated m crocapsul es were
coll ected. The collected mcrocapsules were re-dispersed in a small anopunt
of distilled water, and to this was added 0.30g of nmannit 9 DEASI0NS

di ssolution, 5 then, the solution was freeze-dried to give a powder. The
recovered wei ght of the mcrocapsul 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 ng of the m crocapsul es described in Exanple Bl were dispersed in
0.3 m of a dispersion nmedium (distilled water containing 0.15 ng of

car boxynet hyregthuh osss 9280Mapf Febysor hatra: B aadld1THE deedipireapkdol ,
di ssol ved), and the dispersion was admnistered via a 22G i1 njection needle

to 7 week opdcHBl8psiPekatyebci BNCOUSHY | Aniet SNactdd Rigt¥eapthiEsafter
adm nistration, the rat was sacrificed and the mcrocapsules renuaining at

the adnmini sfEak ee-aqis@iggg%@e 120 o efpMad, i h PP | ds ¥ £004 &), 8ed, i Nahgem

was quantified and di by the initial content to give remaining ratio

shown in Table .3,;J TghlLe Ren®i 8h 09 Jat o i %ué-gQ§E% %ﬁ@{ 9. 7%
As appar ent ronff%b %£3F§%ﬁ% 2?&?% aﬁ%ule %?P§§%n3|e 2 f%%g Og’
5 then, the solution was freeze-dried to give a powder. The
recovered weight of the microcapsule powder was 3.42 g,

meaning a recovery of 53.56%, and the peptide A content was

11.08%.

10 Experiment Example Bl
About 69 mg of the microcapsules described in Example
Bl were dispersed in 0.3 ml of a dispersion medium
{(distilled water containing 0.15 mg of
carboxymethylcellulose, 0.3 mg of Polysorbate 80 and 15 mg
15 of mannitol, dissolved), and the dispersion was
administered via a 22G injection needle to 7 week old male
SD rat subcutaneously in its back. In a given time after
administration, the rat was sacrificed and the
microcapsules remaining at the administration point were
20 removed, and peptide A contained in them was quantified and
divided by the initial content to give remaining ratio
shown in Table 3.

[Table 3]

Remaining ratio: peptide A
One day after [89.7%

As apparent from Table 3, the microcapsule of Example



88 Bl produced by compoundi ng peptide A excessively can contain a
physi ol ogi cally active substance in high content, and sinultaneously has
the effect of efficiently suppressing the initial excess r®SBECQME a
“physiologically 5 active substance. Further, from another |ot of the same
formul ation, this mcrocapsul e achieves rggease of a physiologically active
subst ance at a constant speed for a very long period of tinme. 10 Experi nent
Exanpl e B2 About 73 ng of the mcrocapsul es described in Exanple B2 were

di spersed in 0.3 m of a dispersion nedium (distilled water containing 0.15

mg of car ngynpkamh@@hl ubgs e cdhpd it g Pqiéﬁ@irct@teza80e>a@gsé§v@m¥15caﬁ
(0]

manni t ol , dissolved), and the dispersion was admnistered via a 22G

injection negdkgihoa’pWeek caladinahe v SR diate sHbct ANGOUSh Yhigni tenbagk, In a
given tine after admnistration, the rat was sacrificed and the

m crocapsul ggqr ?”Bgfﬂhﬂgaﬁéoh@,‘ig/ad”hﬁis?t TE‘EEO” Q?EEEt“’erSgiot %E@&?Qnt??d

peptide A contained 1n themwas quantified and I vi ded elnitia
content to gj Len®i,ni ng ratiq ;. sh i E%g! 4 (%%quE%ggiégé L i g
rati o: pepti gégﬁ %ne Qayglgf ?Lerlgg.aé% iv\gsrv]\see S egﬁeer 2% 5‘%%)!8% Y
5 active substance. Further, from another lot of the same
formulation, this microcapsule achieves release o¢of a

physiologically active substance at a constant speed for a

very long period of time.

10 Experiment Example B2
About 73 mg of the microcapsules described in Example
B2 were dispersed in 0.3 ml of a dispersion medium
(distilled water containing 0.15 mg of
carboxymethylcellulose, 0.3 mg of Polysorbate 80 and i5 mg
15 of mannitol, dissolved), and the dispersion was
administered via a 22G injection needle to 7 week old male
SD rat subcutaneously in its back. In a given time after
administration, the rat was sacrificed and the
microcapsules remaining at the administration point were
20 removed, and peptide A contained in them was quantified and
divided by the initial content to¢ give remaining ratio
shown in Table 4.

[Table 4]

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




89 As apparent from Table 4, the m crocapsul e of Exanple B2 produced by
conpoundi ng only peptide A can contain a physiologically active substance,
suppresses sufficiently the initial release of a physiol o@9d2EC\2088ti ve
substance, 5 and rel eases the drug at approximately a constant speed over a
| ong period of time. Experinment Exanple B3gAbout 112 ng of the m crocapsul es
described in Exanple 10 B3 were dispersed in 0.3 ml of a dispersion nmedi um
(distilled water containing 0.15 ng of carboxynethylcellul ose, 0.3 ng of

Pol ysorbate 80 and 15 ng of mannitol, dissolved), and the di spersion was

adm ni stered viang 22@arBheCif o neadle 40 ¥nueak Qlodmha % Skkatple

subcutaneously in its back. In a given tine after admnistration, the rat

was sacrifiged ngntgj%%g% i g'gcr &5, 'egﬁilﬁie @I_iégleAad%l@i Sidtdign poi nt

were renoved, A contained in t was quantifiled an i vi ded

by the initi : : 1 S ) . . bl
S P b S R i e e S
m crocapsul e, of ;Examphe B3 prodyced py cogpaunding only Reptide. i can
contain a p yS|oﬁog|caIIy acti ve sub gnce, uppregées Sufficiently

5 and releases the drug at approximately a constant speed

over a long period of time.

Experiment Example B3
About 112 mg of the microcapsules described in Example
10 B3 were dispersed in 0.3 ml of a dispersion medium
(distilled water containing 0.15 mg of
carboxymethylcelluleose, 0.3 mg of Polysorbate 80 and 15 mg
of mannitol, dissclved), 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 peint were
removed, and peptide A contained in them was gquantified and
divided by the initial content to give remaining ratio
20 shown in Table 5.

[Table 5]

Remaining ratio: peptide A
One day after |87.7%

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

physiologically active substance, suppresses sufficiently



29 DEC 2005 90 the initial release of a physiologically active substance,
and rel eases the drug at approximately a constant speed over a |long period
of time. 5 Experinment Exanple B4 About 116 ngy of the m croyBBCedodescri bed
in Exanple B4 were dispersed in 0.3 ml of a dispersion nedium (distilled
wat er containing 0.15 ng of carboxynethybgellul ose, 0.3 ng of Pol ysorbate
80 and 15 ng 10 of mannitol, dissolved), and the dispersion was

adm nistered via a 22Ginjection needle to 7 week old male SD rat

subcut aneously in its back. In a given tine after admnistration, the rat

was sacrifiegpd andtlihe sarspcapss! gspﬁgg_&ionid@aﬁlltwea@@f@@! shib8thABepoO! Nt
were 15 renoved, and peptide A contained in themwas quantified and divided

by the init} 0 +@jve iJ4 N L i N e 6]
nratio: i oéﬁgecn%i%%?é d<';lc3q/’f eaf ?grﬁgge%ti ggbg%%\gg&%%gy]en% fcpggnt%r&ab%%égé t he

nicrocapsulﬁng Exﬁgﬂlep%giﬁﬂiQHQ Ged by conpounding only peptide A can
contain a p yS|oIogich y 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 tine.

5 Experiment Example B4
About 116 mg of the microcapsules described in Example
B4 were dispersed in 0.3 ml of a dispersion medium
(distilled water containing 0.15 mg of
carboxymethylcellulose, 0.3 mg of Polysorbate 80 and 15 mg
10 of mannitol, dissolved), and the dispersion was
administered via & 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 remaihing at the administration point were
15 removed, and peptide A contained in them was quantified and
divided by the initial content to give remaining ratio
shown in Table 6.

[Table 6]

Remaining ratio: peptide A
One day after | 84.7%

As apparent from Table 6, the microcapsule of Example

20 B4 produced by compounding only peptide A can contain a
physiologically active substance, suppresses sufficiently

the initial release of a physiologically active substance,

and releases the drug at approximately a constant speed

over a long period of time.



29 DEC 2005 91 Experinent Exanple B5 About 48.7 ng of the m crocapsul es
described in Exanple B5 were dispersed in 0.3 m of a dispersion nmedium 5
(distilled water containing 0.15 ng of carboxynethyl cel | ul c2eDET 3003y of

Pol ysorbate 80 and 15 ng of mannitol, dissolved), and the di spersion was
adm nistered via a 22Ginjection needle t®17 week old male SD rat
subcutaneously in its back. In a given tine after 10 admnistration, the rat
was sacrificed and the mcrocapsules remaining at the adm ni stration point
were renoved, and peptide A contained in themwas quantified and divided
by the initial content to give remaining ratio shown in Table 7. 15 [Table
7] Remaining ratio: peptide A One day after83. 1% Two weeks after73. 0% Four
weeks afterGkpd¥imbght Ewaelks caftser 49. 1% Twel ve weeks after37. 5% Si xt een

weeks after25. 7% Twenty weeks after13.6% Twenty six weeks after2.40 Twenty
ei ght weeks aftepbofl% 48.7 mg of the microcapsules described in
Example B5 were dispersed in 0.3 ml of a dispersion medium
5 {(distilled water containing 0.15 mg of
carboxymethylcellulose, 0.3 mg of Polysorbate 80 and 15 mg
of mannitol, dissolved), and the dispersion was
administered via a 22G injection needle to 7 week old male
SD rat subcutaneously in its back. In a given time after
10 administration, the rat was sacrificed and the
microcapsules remaining at the administration point were
removed, and peptide A contained in them was gquantified and

divided by the initial content to give remaining ratio

shown in Table 7.

15 [Table 7]

Remaining ratio: peptide A

One day after 83.1%
Two weeks after 73.0%
Four weeks after 65.3%
Eight weeks after 49.1%
Twelve weeks after 37.5%
Sixteen weeks after 25.7%
Twenty weeks after 13.6%
Twenty six weeks after 2.4%
Twenty eight weeks after 1.4%

As apparent from Table 7, the microcapsule of Example
B5 produced by compounding only peptide A can contain a
physiclogically active substance, and suitably suppressed

the initial excess release of a physioclogically active



As apparent from Table 7, the m crocapsul e of Exanple B5 produced by
conpoundi ng only peptide A can contain a physiologically active substance,
and suitably suppressed the initial excess release of a phsbBCRDoSal |y
active 29 DEC 2005 92 substance. Further, this mcrocapsul e achi eved rel ease
of a physiologically active substance atga constant speed for a very |long
period of time. 5 Reference Exanple C7 A solution prepared by dissol ving
206. 6g of a DL- lactic acid polynmer (weight-average nol ecul ar wei ght:

21,900) into 354.8 g of dichloronethane was warnmed and maintained at

appr oxi mat ekyp8eencd8l. Thwfhar Pothi ONm@Erdeabhiug eS el dHiBredase Nk ghegrout
and m xed with an aqueous solution obtained by dissolving 15.8g of

| euproreling p@a‘lif‘éti%tl%_gii@a&l £ Ofe 2GHEOHENBLAGIKAI, aCidCarREi §p88L UELEN
(0.6g of glacial acetic acid was dissolved into 31.75g of distilled water)

and heatingat e2oubngSperGoq @3d (tihgn, 15 enulsified by using a minim xer
(manuf actured by Tokushu Kika K K. ) to forma WO enulsion (rotation rate:
approxi mately 10,000 rpn) Then, this WO emul sion was cooled to 18.0 CC ,

poured into 25 L aqueous solution containing 0.1%w w) polyvinyl alcohol

(EG 40; man | ppon Synt hetic Chem cal Industry Co., Ltd.) and
1% na%nitoﬁgaﬁ%ghg%aggggﬁggo?ﬁed previously to about 18.0C, and then

emul sified SeCOngarééyh€Qbﬁgﬁ§¥%ﬂ§¥é%M %yL'QESEEEMQng 206.6g of a DL-

lactic acid polymer (weight-average molecular weight:
21,900) into 354.8 g of dichloromethane was warmed and
maintained at approximately 30°C. 381.5g of a portion of
10 this sclution was weighed out, and mixed with an aqueous
solution obtained by dissclving 15.8g o¢f leuproreline
acetate into 16.6g of aqueous glacial acetic acid solution
(0.6g of glacial atetic acid was dissclved into 31.75g of
distilled water) and heating to about 55 °C , and then,
15 emulsified by using a minimixer (manufactured by Tokushu
Kika K.K.) to form a W/0O emulsion (rotation rate:
approximately 10,000 rpm). Then, this W/0O emulsion was
cooled to 18.0 C, poured into 25 L agueous solution
containing 0.1%(w/w) polyvinyl alcohol (EG-40, manufactured
20 by Nippon Synthetic Chemical Industry Ceo., Ltd.) and 1%
mannitol which was controlled previously to about 18.0°%C,
and then emulsified secondarily by using HOMOMIC LINE FLOW
(manufactured by Tokushu Kika K.K.) to form a W/O/W
emulsion (rotation rate of turbine: about 7,000 rpm;

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



(rmanuf actured by Tokushu Kika K K.) to forma WO W enulsion (rotation rate
of turbine: about 7,000 rpm 25 rotation rate of circulation punp: about
2,000rpn). This 29 DEC 2005 93 WQ Wenul sion was dried in 2DEC I8 about 3
hours, sieved through a standard sieve having an opening of 75 u m and
then, m crospheres were continuously precgpitated using a centrifugal
separator (H 600S, donestic centrifugal 5 separator) (rotation rate: about
2,000rpm flowrate: about 600m/m n) and the precipitated m crospheres
were collected. The collected m crospheres were re-di spersed in a snal
amount of dWgoiVll eduiatien, weise\wrd ddriqughatee 5t 2ol adisb st ey ehobay| ngiened
opening of 90 u m which was added 18.9g of 10 nmannitol, and |yophilized by

using | yophthirzagh( BRISMRIER: sheodf actuned by KyeHYag SRS KuKa) 484
obtain a powder “(mcrosphere powder) . The Ieuprorellne acetate content of

the m crosphges, obt:ad @se 8. F¥-andtdhe {18GeVBf Ypyas i pdkawkd’/29%6ify WO
enul sion can be obtained successfully by 15 addi'ng acetic acid, and the

di sper si bi | 5Ly ¢ Qf £li,GNOCARIYG 5 1! al ng#e?c%s be i g@oved: by éggwgfg&@pl tol
into the outer water phase Experi nmen anple C 20 About 110ng o

m crocgpsul gg % E?? '}o%%f ro%”%%teEX W'Spﬁéﬁdréf‘éo Dot of

di spersi on dlstl mater contalnlng

car boxynet hyhggh /Wl a5 and %h%gﬁ@ééaﬂﬁ6§¥éﬁﬂﬁaé¥%§HHLQé%fﬁkre collected.

The collected microspheres were re-dispersed in a small
amount of distilled water, sieved through a standard sieve
having an opening of 90 u m, which was added 18.9g of
10 mannitol, and lyophilized by using lyophilizer (TRICMASTER,
manufactured by Kyouwa Sinkuu K.K.) to obtain a powder
(microsphere powder). The leuproreline acetate content of
the microsphere obtained was 8.2% and the recovery was
about 75%. A W/0 emulsion can be obtained successfully by
15 adding acetic acid, and the dispersibility of microcapsule
obtained can be improved by adding mannitecl into the outer

water phase.

Experiment Example Cl

20 About 110mg of the microcapsule obtained in Reference
Example C7 was dispersed into 0.3ml of dispersion
medium ( distilled water containing 0.15 mg of
carboxymethylcellulose, 0.3 mg of Polysorbate 80 and 15 mg
of mannitel, dissolved), and the dispersion wWas

25 administered via a 22G injection needle to 7 week old male



of mannitol, dissolved), and the dispersion was 25 adm nistered via a 22G
injection needle to 7 week old male 29 DEC 2005 94 SD rat subcutaneously in
its back. In a given tine after admnistration, the rat w29 BECr20bsced and
the mcrocapsules renmaining at the admnistration point were renoved, and
peptide A contained in themwas quantifiegsand 5 divided by the initial
content to give remaining ratio shown in Table 8. [Table 8] Remnai ni ng
ratio: peptide A One day after96.6% Two weeks after89. 8% Four weeks
after84.1% As apparent from Table 2, the m crocapsule of Reference Exanple
C7_producedshy ,aqdi g0 1 pEALL g 1A CATL 0ep0t A 2 BlyshologiLabbyeactive
substance with high trap efficiency, and it has good dispersibility and

al so suppregspd,tbe-Lpibhal exgess release,gf a physighoaical lyqactiye
substance. Further, this ficrocapsule rel eases the physiologically active
subst ance - Sp 5 y g perj.od. ie.. Industri al
ApplicabiI?%§é£§§§§%§?%8d4€e %%%%ngoﬁébsyﬁ%oééﬁghﬁégééiggét cﬂ%&én??%% can
contain a physiolaogically actiyve.substance at. hi gh content, -suppresses

t he initialr Qgggg,rgpgaégP%iﬁg B contalne&iln:¥%emghas quantifleg ang

5 divided by the initial content to give remaining ratio

shown in Table 8.

[Table B8]

Remaining ratio: peptide A
One day after 96.6%
Two weeks after 89.8%
Four weeks after B4.1%

As apparent from Table 2, the microcapsule of

Reference Example C7 produced by adding only peptide A can

10 contain a physiologically active substance with high trap
efficiency, and it has good dispersibility and also
suppressed the initial excess release of a physiologically
active substance. Further, this microcapsule releases the
physiologically active substance at z constant speed for a

15 very long period of time.

Industrial Applicability
A sustained-release composition o©of the present
invention c¢an contain a physiologically active substance at
20 high content, suppresses the initial excess release, and

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



achieves a stable rel ease speed over a long period of tine. 29 DEC 2005 95
CLAIMS: 1. A controlled release conposition conprising (1) an LHRH
derivative or a 5 salt thereof in an anount of about 3% (2P WEE 308Hhout 24%
(ww) based on total conposition weight and (2) a lactic acid polymer or
salt thereof having a weight- average | ecul ar wei ght of 15000 to 50000 in
whi ch the content of polynmers having | ecul ar wei ghts of 5000 or less is
about 5% by weight or less. 10 2. The controlled rel ease conposition
accordi pg,fgs.Caim 1 wherein the lactic acid polyner has a content of
pol ymer s “havi'ng nol ecul ar wei ghts of 3000 or less is about 1.5% by wei ght
or less. 3. The controll ed rel ease conposition according to Clains 1 or 2
wherein the 15 lactic acid polymer has a content of pol yners having
nol ecul ar wei ghts of 1000 or less is about 0. 1 %by weight or less. 4. The
control l.ed ral easwclednpeasisti eomposg@ndicapptiongangl) ofan CIL&I-RE  1detigaiBe wioer ei n
the Jacti.c . aci ol ymer has i - ayer ag | ecyl,ar Ne| f 15 to
4000%). % é}?erelgﬁeﬁqcoa}rét 70 lngtd Dr?ei\’l%gggﬁ/&oﬁ“ﬁ’g& ﬁ)i %ﬁoﬁcgé%di(%w)t gjtaifﬁy °of 9% ai nms |
to 3 whamgiosition heeibltictand )i d pakiy mecid hpdyaerwair ghdlt atiercalfgchaning ea ubaightaei ght
of 17000 to 26000. 6. The co ] e | ease .conmposition according to Caim
" winer oREhemt Brn waisntof TR, b Pob FESTE TR ohis®r of i helle oy o. 1
i s- Tr pmSeculdryweighitslod G 000 @-163s d-aBoyt\bbretewdight ¥r legpr esent s DLeu, DAl a, DTrp,
DSer (tBu), D2Nal or DHi s([nBzl), and Z 30 represents NH C2H5 or dy-NH2.],
or a salt thereof. 29 DEC 2005 96

10 2 The controlled release composition according to Claim 1 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.

3. The controlled release composition according to Claims 1 or 2 wherein the
15  lactic acid polymer has a content of polymers having molecular weights of 1000 or less

is about 0.1 % by weight or less.

4. The controlled release composition according to any of Claims 1 to 3 wherein
the lactic acid polymer has a weight-average molecular weight of 15000 to 40000.

20
5. The controlled release composition according to any of Claims 1 to 3 wherein

the lactic acid polymer has a weight-average molecular weight of 17000 to 26000.

6. The controlled release composition according to Claim 1 wherein the LH-RH

25  derivative is a peptide of the formula:
5-oxo-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z

{wherein, Y represents DLeu, DAla, DTrp, DSer(tBu), D2Nal or DHis(ImBzl), and Z
30 represents NH-C,Hs or Gly-NH,.], or a salt thereof.



7. The controlled rel ease conmposition according to Claiml which is used for
injection. 8 A nethod of producing the controlled rel ease conposition
according to Caim 5 1, conprising renoving a solvent fro20®EL2865 sol ution
of an LHRH derivative or a salt thereof, and a lactic acid polymer or salt
t hereof having a wei ght-average nol ecul ar wei ght of 15000 to 50000 in which
the content of polyners having mol ecul % weights of 5000 or |ess is about
5% by weight or less. 10 9. A nedicine conprising the controlled rel ease

conposi tion cordin o Claim 1. .10. The controll ed rel ease .co si.tion
accordihg to?ﬁ?af%¥?ﬁ?%rmﬁ%§ é?“ﬁomﬁWbiﬁﬁFngvg’o#hgﬁr;tW§§%néﬂi§%§e§F in
the treafjeceior. of prostatic cancer, prostatic 15 hyperplasia, endonetriosis,
uterine nmyoma, uterine fibroma, precocious puberty, dysnenorrhea or breast
cancer or a contraceptive agent, conprising the controlled release

conposi Bj on acardtbidNdft @rdducingn the ddntrollée reader @bmpslitionl aasedia® NpPogildimon
according to Claim1 for use as 20 nedicapent for p ting recurrence
of breadt CRALEIE AFPRVNG He SEREE A r?’Bnaf‘B’r"e%rsé’H‘g‘ﬁBp%fﬁé‘&I f‘ﬁ}jﬁgs e"g%{HEe?r, a
conpri sidlg thda@f,Caml r0lidcael dcal @BEMeE PIPARI theRDf JEGAE H Repight-avecdgal Mblkeuldk2. The
controlled rel ease conposition accordi ng to(?%:l aiml for use as a prevyentive
t}larpgv(g#

25 or ciehi wE RUEP clomehP00; dn pwlach rtheisoRlEt Of RAbEREShaXing amElEr Btic

hyper pl 3ss@0 of RGBSt §BibS wetbhebd 1868, nyoma, uterine fibroma, precocious
puberty, dysnmenorrhea or breast cancer or a contraceptive agent. 13. The

controll ed rel ease conposition according to Claiml for use in preventing

30 ngcubrencq ohediifAStonRBRL! 1Rl t@htrdIRE GNGHEt tapdsion PAQBRMEPaYS @iaikr east
cancer.
1

10. The controlled release composition according to Claim 1 for use as a
preventative or curative medicament in the treatment of prostatic cancer, prostatic
15  hyperplasia, endometriosis, uterine myoma, uterine fibroma, precocious puberty,
dysmenorrhea or breast camcer or a contraceptive agent, comprising the controlled

release composition according to Claim 1.

11. The controlled release composition according to Claim 1 for use as a
20 medicament for preventing recurrence of breast cancer after the operation for
premenopausal breast cancer, comprising the controlled release composition according

to Claim 1.

i2. The controlled release composition according to Claim 1 for use as a preventive
25  or curative medicament in the freatment of prostatic cancer, prostatic hyperplasia,
endometriosis, uterine myoma, uterine fibroma, precocious puberty, dysmenorrhea or

breast cancer or a contraceptive agent.

13. The controlled release composition according to Claim 1 for use in preventing

30 recurrence of breast cancer after the operation for premenopausal breast cancer.



