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DESCRIPTION SUSTAINED-RELEASE COMPOSITION AND METHOD
FOR PRODUCING THE SAME 5Technical Field The present
invention relates to a sustained-release preparation of a physiologically
active substance, a method for producing the same, and a use as a
medicament and the like. 10 Background Art  As a conventional art, for
example, Japanese Patent No. 3116311 discloses a microspherical
sustained-release preparation comprised of a water-soluble drug such as
a 15 physiologically active peptidé andia’pélytactic acid, and as a method
for producing the same, there is described a method which comprises
tissofiAnG B Water&6iibleittg SUER S APy sibladicallyFadtive peptidle NG THE
and a biodegradable polymer in a mixed solvent of a water-immiscible

Went 20 such as dichioromethane and a water-miscible solvent such as
ethanol, and adding the solution into water etc. to produce an O/W
emulsion, followed by subjecting to an in-water drying method to prepare
A %%sfgaiggg-rglfgfg crocapsule.In addition, Japanese Patent No. 3512408
2Bdiscloses microspherical microparticles comprising of a 2

water-@@llgblgglgyéségllgglg%lly&ggg%epgggﬂ%r{deas to a sustained-release
preparation of a physiologically active substance, a method

for producing the same, and a use as a medicament and the

like.

Background Art

As a conventional art, for example, Japanese Patent No.
3116311 discloses a microspherical sustained~-release
preparation comprised of a water-soluble drug such as a
physiologically active peptide and a polylactic acid, and
as a method for producing the same, there 1is described a
method which comprises dissolving a water-soluble drug such
as a physiclogically active peptide and a biodegradable
polymer in a mixed soclvent of a water-immiscible solvent
such as dichloromethane and & water-miscible solvent such
as ethancl, and adding the solution into water etc. to
produce an O/W emulsion, followed by subjecting to an in-
water drying method to  prepare a sustained-release
microcapsule, In addition, Japanese Patent No. 3512408

discloses microspherical microparticles comprising of a
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polylactic acid or a copolymer of lactic acid and glycolic acid, wherein the

release dynamic of the drug is controlled, and as a method for preparing

the microparticle, there is 5 described a method which comprises

dissolving a polymer in a volatile and wager-immiscible solvent, mixing a

solution separately prepared by dissolving a water-soluble physiologically

active peptide in water-miscible solvent with the above polymer solution,

and emulsifying the 10 resulting solution in an aqueous phase containing

an 'emuisifier; fokowed by sembyvinpthe isplvent droiw the optainedO/W ang 5

emulsion to prepare the microspherical microparticles. However, the drug

B6Ateht intdachrofithe sustainedereleaserpreparations is aboid 18%0 1 yeol i.c

about 0.1 to 15 5%, and a sustained-release preparation capable of

3GdAindbhe et dsifid the grrpGer dibouniwo monthsischotalessribetht rolled,

Furthermore, Pharmaceutical Research, Vol. 19, No. 4 (April, 2002)

AYEtloEs & nieiosphericar sustsingd reeasé 20 greparatiohicomspristtiofe  is

CIjeusp olide ?cetate and polylactic acid, and as a process for preparing the

preparation tRerds RLchbEa nictibd whith cohiseesimmking #01ymer in

ethanol splution of leyprolide and a d chloromethane solution of

DO S P TG 1B SGIELR 1 S Aefibous S89dtich GroLut: on
Icohol, foll by removing the 3 arganic solvent to prepare

S?%}/%%%ggeric ]é%g%?ﬁeé/d-relggse prA;JpSa?aot(lio%r]ﬁ e prgpara‘f‘lgﬁ #é"ésaeluble

%?9&%3@@%%6§ﬂ?§a%QQH%y“¥%8¥%%%p?ﬂ9d%% %%Bégé%géX% solvent

owever, the drugrelease is small in amount at the first 5 of Second

wmenth feora the garly. peried of administration.after inigial b%&ﬁ&ﬁ@f?& the

preparation exhibits a typical triphasic drug release. EP 1048301

rhisclosema sustained:kaleasecomposition sentaining, aiologically. active, .,

substance at high contents 10and being capable of controlling the rate of

dtsreleiaSes Howelver Jabiologipally aetivewsubstancesand @i vent from the

hydroxynaphthoic acid or a salt thereof should be co-presented during

doirmatiertiof the €ompusitiencn to prepare the microspherical

microparticles. However, the drug content in each of the
sustained-release preparations is about 10% or about 0.1 to

5

o

. and a sustained-release ©preparation capable of
sustainably releasing the drug over about two months is not
described.

Furthermore, Pharmaceutical Research, Vol. 18, No. 1
(April), 2002) discloses a microspherical sustained-releass
preparation comprised of leuprolide acetate and pelylactic
acid, and as a process for preparing the preparaticn, there
18 described a method which comprises mixing a methanol
solution of leuprolide and a dichloromethane solution of
polylactic acid, and dispersing the solution in an agueous

solution of polyvinylalcohol, followed by removing the
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15Disclosure of Invention The present invention is intended to provide
a novel composition containing a physiologically active substance in high
content and capable of achieving a stable releasing rate over a long
period of time by suppressing the initial 20 excessive release within one
day after the administration and obtaining a stable drug release in the
onset part over one day to about one mqnth after the administration, and .

Y dthod 16 prodtiting the SARRE Aiso - tHe plesarit iRIEHTibATS infehted-"ed~

#e pravide pr2b sustained-release prepa:ation whichstabiizes blegdwdrugstic
concentration for a long period by the above-described stable drug
YéledSe 69T A Ong pRericF BEtIREST  Fulserhttte, Hhe préserdtinvehtiorfays -

S inieaded %9\619"893 sustained-releasg prepargtion ipwichde he ¢4 rst
volume 30or weight of the whole sustained-release preparation required

dor peeonitdoseofthe active indredieatisy4 peduced by increbsing atration
content of a physiglogically active _substance in the preparation fo an .

L e S, DAL Tchebiy o EmBAT o (6 tryioealy EvPiet
tactiva sabstance per eihi yotume of the sustained-release Spreparation.
Moreover, the present invention is intended to provide a sustained-release

preparation it Which & pRySicaRs5iiten of palidntesdippbs&d t6 be €aussd t+on

hyadministering s preparatign igavﬁ@t%pélké’mtt%@@eé&mhﬁ?kp%&@ﬁents
the 10 time of administration and induration after the administra;ion is
fegdudei by theasrepamitien hadng amldiévated deugrédimtertimeritipnag Lease.

ﬁ%%%@er, a biologically active substance and a
hydroxynaphthoic acid or a salt thereof should be c¢o-

presented during formation of the compesition.

Disclosure of Invention

The present invention 1is intended to provide a novel
compesition containing a physiologically active substance
in high content and capable of achieving a stable releasing
rate over a long period of time by suppressing the initial
excessive release within one day after the administration
and obtaining a stable drug release in the onset part over
one day to about one month after the administration, and a
method for producing the same.

Also, the present invention is intended to provide a
sustained-release preparation which stabilizes blood drug
concentration for a long pericd by the above-described
stable drug release over a long period of time.

Furthermore, the present invention 1is intended to
provide a sustained-release preparation in which the volume
or weight of the whole sustained-release preparation

required for per unit dose of the active ingredient is
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In addition, the present invention can achieve at the same time the

conflicting objects of a reduction of a 15 physical burden at the time of

administration and a reduction of ambulatory burden by decreasing

administration frequency with the above;described preparation in which

both a stable sustained release over a long period of time and an

elevation of drug content are achieved at the same 20time. The

present inventors have intensively investigated in view of the

abdvexmeritipnedcircamstancescand asta resuli, havesfounddhata 1y active

sustained-release preparation comprised of a specific combination or a

spécifie compbsitiohcandr2Febtained byt specifid. process ferpreparationat is,

keeps the 5 initial excessive release within one day after the

hamikistatich attéxrentelyi low:levePdnd éxisibitsidealierugorefeabey active

characteristic features in the onset part from one day to about one month

ARBF S8RTTstrabiBh to ABpatient AhdSy usiig the Presertistained-release

sustained-release preparation, an extremely stable blood drug level

FaREibA chi e achieved over a long period of time due to the inhibition

of the E\'&‘gi&') géc%ssi\éehrelea“se witb:in one day. after the admini trgti%n and g

long-term stable” 10 rolealé Fate by ideartelease dyhahiics i the orset™ °V+de
art i ition t ctedly, being able to_incorporate a .

%h)%%%ggligci I§ a%ﬁl\?eg éggstg(r%eb %tr a %f’g%ncolnrtlerﬁ% JF‘)CEASaa I?é%?tlé:faal burden

durthey.study, based gp shese knowledge, the jnveptors have completed, .

the present 15invention. That is, the present invention provides:
preparation having a bulky unit volume such as pain at the

time of administration and induration after the
administration 1is reduced by the preparation having an
elevated drug coﬂféﬁt mentioned above.

In addition, the present invention can achieve at the
same time the conflicting obijects of a reduction of a
physical burden at the time of administration and a
reduction cof ambulatory burden by decreasing administration
frequency with the above-described preparation in which
both a stable sustained release over a long period of time
and an elevation of drug content are achieved at the same
time.

The present inventors have intensively investigated in
view of the above-mentioned circumstances, and as a result,
have found that a sustained-release preparation comprised
of a specific combination or a specific composition and

obtained by a specific process for preparation keeps the
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(1)A sustained-release composition in which a  physiologically act_ive _
substance comprised of a water-soluble physiologically active peptide is
substantially 20uniformly dispersed in a microcapsuie comprised of a
lactic acid polymer or a salt thereof, wherein said physiologically active
substance is contained in an amount of 15 to 35 (weight/weight)% to the
total m c ocapsules and weight-average molecular weight (Mw) of the
lactic acid 25polymer is about 11,000 to about 27,000; 6 (2) The

susiainet-release somposition acgarding,foihe aboygrmentigned Ik, .. ¢4
wherein the weight-average molecular weight (Mw) of the lactic acid

polyimet is any one selected fromudi(i) abews 11.5600:1t0 ahout 201000;a0d | gea1
(ii) about 19,000 to about 27,000; (3) The sustained-release composition
a’@;@mdiiﬁgh@athealgxbmem/keneimecrt(ﬂa,\NlﬁereeimlaewetghtfaMérf?@@sf@e|G§H@E from
weight (Mw) of the lactic acid polymer is (i)

one day to about one month after administration to a
patient, and by using the present sustained-release
preparation, an extremely stable bleod drug level
transition can be achieved over a long period of time due
to the inhibition of the initial excessive release within
one day after the administration and long-term stable
release rate by ideal release dynamics in the onset part in
addition to unexpectedly, being able to inccerporate a
physiologically active“éﬁbstance at a high content.

As a zresult of a further study based on these
knowledge, the inventors have completed the present
invention.

That is, the present invention provides:

(1) A sustained-release composition in which a
physiologically active substance comprised of a water-
soluble physiologically active peptide is substantially
uniformly dispersed in a microcapsule comprised of a lactic
acid polymer or & salt thereof, wherein said
physiclogically active substance is contained in an amount
of 15 to 35 (weight/weight)% to the total microcapsules and

welght-average molecular weight (Mw) of the lactic acid

polymer is about 11,000 to about 27,000;
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10 about 11,600 to about 20,000, which comprises maintaining an

effective drug blood level over a period of about 60 days to 130 days by in

vivo release of the physiologically active substance from the

sustained-release composition; (4) The gustained-release composition
according to 15 the above-mentioned (2) wherein the weight-average
molecular weight (Mw) of the lactic acid polymer is (ii) about 19,000 to

about 27,000, which comprises maintaining an effective drug blood level

over a pefiod of about 120:daysde A00«days by inyive 7elease efdberding to
physiologically 20active substance from the sustai c-release composition;
{8)<The sustained:reléasecdompokition astardingito thehabovermeritionede rage
(1), wherein the physiologically active substance is a MI-RH derivative;

16) Fiedastamedaréled¥e composition aecctiding toi25thel ymer is any one
above-mentioned (1), wherein the physiologically active 7 substance is a
PBplide B formiil: 5-oxo-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z  wherein,

Y represents DLeu, DAla, DTrp, DSer (tBu), D2Nal or DHis (ImBz1) and Z
represents NEISU7HS or éRPNFf? B d'5salt th&&dfrand (7) The

sustained-release composition according to the above-mentioned (1),
wherei Jtﬁé p%%/gi%foé?c?dl@/géacti%g STBStANCE ig 8%%ptide of formula:
5-oxo-l(35(3-His-ﬂpe-Ser-T%r-DLeu-Leu- \rg-Pro-NH-02H>5

sustalnéd-reledse composition according to
the above-mentioned (2) wherein the weight-average
molecular weight (Mw) of the lactic acid polymer is (i)
apout 11,600 to about 20,000, which comprises maintaining
an effective drug blood level over a period of about 60
days to 130 days by in vivéufélease of the physiologically
active substance from the sustained-release composition;

(4) The sustalned-release composition according to
the above-mantioned (2) wherein the weight-average
molecular weight (Mw) of the lactic acid polymer is [(ii)
about 19,000 to about 27,000, which comprises maintaining
an effective drug blood level over a period of about 120
days to 400 days by in vivo release of the physiclogically
active substance from the sustained-release composition;

(5 The sustained-release composition according to
the above-mentioned (1), wherein the physiologically active
substance 1s a LH-RH derivative;

(&) The sustained-release composition according to

the above-mentioned (1}, wherein the physiologically active
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10or an acetate thereof; (8) The sustained-release composition
according to the above-mentioned (1), which is characterized in that a
content of the contained physiologically active substance is 17 to 26
(weight/weight)% to the total microcapsuies; 15 (9) The sustained-release
composition according to the above-mentioned (1) which is obtained by
dissolving the lactic acid polymer or the salt thereof in a volatile
water-immiscible first solvent to prepare a first solution, dissolving the

physialegically active-suhistance.gomprisgd 20 of the water-soluble
physiologically active pept ide in a water-miscible second solvent to

prepace-aiseebnd solutione mixing the- resultantfirst solytion and the

resultant second solution to prepare a third solution in which the lactic

atid polymerior the salt thereofzineh the Raphysialogicallyractive (Bu), D2nal
substance are uniformly dissolved, 8 dispersing the resultant third

Sélutihiin a f6uRksblutiod cmprsetesfart aqueotS.solution oflan-NE,, or a
emulsifier to prepare an 0/W emulsion, and removing the first solvent and
fifelSedob@istvent from the generated microcapsule;  (10) The
sustained-release composition according the above-mentioned (9), which

is characterized ftfthat's riixétF Solventan shicharRater imigeibledhivd ding  to
1iﬁlvegkis further added to the first solvent is used as a solvent for

d issql?/?ﬁ%"tlﬂ%%ét%nf d polyméi' b tfie Salt ivereblin'tRe Qe Saratign act L ve
Qﬁgg%wﬁgéo@gog peptide of formulsa:

5—oxo—PrOmHis—Trp—Ser—Tyr—DLeu—Leu~Arg“Pro—NH—CgH&
or an acetate thereof;

(8) The sustained-release composition according to
the above-mentioned (1), which ig.éharacterized in that a
content of the contained physioclogically active substance
is 17 to 26 (weilght/weight)$% to the total microcapsules;

(9) The sustained-release composition according to
the above-mentioned (1) which is obtained by dissolving the
lactic acid polymer or the salt thereof in a volatile
water-immiscible first solvent to prepare a first solution,
dissolving the physiclogically active substance comprised
ol the water-scluble physiologically active peptide in a
water-miscible second solvent to prepare a second solution,
mixing the resultant first solution and the resultant
second solution to prepare a third solution in which the
lactic acid polymer or the salt thereof and the

physiclogically active substance are uniformly dissolved,
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(11) The sustained-release composition according to the

above-mentioned (9), which is characterized in that a controlled

temperature of the emulsifying step is adjusted 15to about 15 to about

35C in the step of removing the first solvygnt and the second solvent from

the microcapsule; (12) The sustained-release composition according

the above-mentioned (11), which is characterized in that the temperature

control of the emulsifying step is performed by 20adjusting the

temperatureof then8/W equulsionta abautitaito 35Cutiof@3) The a fourth
sustained-release composition according to
thelbbove:mentigned{@)dvirereintherespeotive tenmperatures Of the thirdlsifier
solution and the fourth solution 25in the preparation of the 0/W emulsion

bBfe BBGHEIS tor9 O/W emulsion, and

removing the first sclvent and the second solvent from the
generated microcapsule;

(109 The sustained-release composition according the
above~-mentioned {9}, which is characterized in that a mixed
solvent in which a water-miscible third solvent is further
added to the first solvent is used as a sclvent for
disselving the lactic acid polymer or the salt therecf in
the preparation of the first solution;

{(11) The sustained-release compééition according to
the above-mentioned (9), which i1s characterized in that a
controlled temperature of the emulsifying step is adjusted
to about 15 to about 35°C in the step of removing the first
solvent and the second solvent from the microcapsule;

(12) The sustained-release composition acceording the
above-mentioned {11}, which i1s characterized 1n that the

temperature control of the emulsifying step is performed by

adijusting the temperature of the O/W emulsion to about 15
to 35°C;

{13) The sustained-release composition according to
the above-mentioned {9y, wherein the respective

temperatures of the third solution and the fourth sclution

in the preparation of the O/W emulsion are about 15 to
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about 35C; (14) The sustained-release composition according to the
above-mentioned (9), which is characterized in that the step of removing
the first solvent and the second solvent 5from the microcapsule is
performed by an in-water drying method; (15) The sustained-release
composition according to the above-mentioned (9), wherein the first
solvent is dichloromethane; 10(16)The sustained-release composition
according to the above-mentioned (9), wherein the second solvent and/or
thedhird sehvent is a lower alcohol; (17) The sustained-release
composition according to the above-mentioned (16), wherein the lower

alcohol {s 4bmethanol sethanoh on propandte cofd®Iheion according to
sustained-release composition according to the above-mentioned (9),

Whichas eharacterizedhindhdtba volmetativsof the watersipimisgible: that the
solvent and the water-miscible solvent in the third solution is 35:65 to

5645: of removing the first sclvent and the second solvent
from the microcapsule is performed by an in-water drving
method;

(15) The sustained-release composition according to
the above-mentioned (9), wherein the first solvent is
dichloromethane;

(1g) The sustained-release composition according to
the above-mentioned (9), wherein the second solvent and/or
the third sclvent is a lower alcohol; “

(17) The sustained-release composition according to
the above-mentioned (16), wherein the lower alcohol is
methanol, ethanol, or propancl;

(18) The sustained-releazse composition according to
the above-mentioned (9), which is characterized in that a
volume ratio of the water-immiscible solvent and the water-
miscible solvent in the third solution 1s 35:65 to 55:45;

(1o The sustained-release composition according to
the above-mentioned (9), which is characterized in that a
polymer concentration in the first solution is about 33 to
45% by weight;

(20) The sustained-release composition according to

the above-mentioned (9), which is characterized in that a
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20(19)The ,,ustained-release composit ion according to the

above-mentioned (9), which is characterized ina that polymer

concentration in the first solution is about 33 to 45% by weight; (20)The
sustained-release composition according o 25the above-mentioned (9),

which is characterized in that a 10 loading amount of the physiologically

active substance in the preparation of the third solution is 17 to 50% by

weight; (21) The sustained-release composition according to 5 the
abeve-mentioned: (9) athichis gharacterized inthat/a eententofdh®stance in
contained physiologically active substance is 17 to 26 (weight/weight)% to
tHectotakmicroedpsues o L{22) The. sustained:telease tompdsition 50% by
according to the above-mentioned (21), which is characterized in that a

16 i6Hdiig amount of the physiologically active substance in the

preparatlon of the third solution is 19 to 38% by weight;
{21) The sustained-release composition according to

the above-mentioned (9), which is characterized in that a
content of the contained physiologically active substance
is 17 to 26 (weight/weight)% to the total microcapsules;

(22) The sustained-release composition according to
the above-menticned {21}, which is characterized in that a
loading amcunt of the physiologically active substance in
the preparation of the third solution 1is 19 to 38% by
welght; o

(23) The sustained-release composition according to
the above-mentioned (21), which is characterized in that a
loading amount of the physiologically active substance in
the preparation of the third solution is 20 to 23% by
welght;

(24) The sustained-release composition according to

the akbove-mentioned (1), which is characterized in that the

sustained-yrelease composition further contains a fatty
acld;

(25) The sustained-release composition according to
the above-mentioned (24), wherein the fatty acid 1is at

least one selected from stearic acid, benzoic acid,

hydroxynaphthoic acid, and pamcic acid;
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(23) The sustained-release composition according to the

above-mentioned (21), which is characterized in that a 15 loading amount

of the physiologically active substance in the preparation of the third

solution is 20 to 23% by weight; (24),The sustained-release

composition according to the above-mentioned (1), which is characterized

in that the 20sustained-release composi on further contains a fatty acid;

(25) The sustained-release composition according to the
above-mehtionerin@4)s wheseindhe fatly-acid isafipast one-selectedframg to
stearic acid, benzoic acid, 25hydroxynaphthoic acid, and pamoic acid; 11

(26) Thé sustaired:release caMpositidniatcoiding ha the-albovezmentionethat a
(24), which is characterized in that a ratio of the fatty acid to the total
iHdrocapduled s dlodut 0.0t tolaboutt809% bytwedighti crocapsules is about

0.01 to about 50% by weight;

(27) The sustained-release composition according to
the above-mentioned {24), which is characterized in that an
amount of the fatty acid to be added is 0.1 to 10 moles
relative to one mole of the water-soluble physiologically
active peptide or the salt thereof;

(28) The sustained-release composition according to
the above-mentioned (1}, which is characterized by being
easily~-dispersible in a disperse medium; -

{(29) The sustained-release composition according to
the above-mentioned (28), which is characterized hy being
stable for 24 hours or more after dispersion in the
disperse medium;

(30} The sustalined-release composition according to
the above-mentioned {2) wherein the welght~average
molecular welght (Mw) of the lactic acid polymer is (1)
about 131,600 to about 20,000, which is characterized in
that a ratio of the weight-average molecular weight (Mw) Lo
the number-average molecular weight (Mn) is more than 1.9;

(31) The sustalined-release composition according to
the above-mentioned (2) wherein the weight-average

molecular weight (Mw) of the lactic acid polymer is (ii)
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5(27)The sustained-release composition according to the

above-mentioned (24), which is characterized in that an amount of the

fatty acid to be added is 0.1 to 10 moles relative to one mole of the
water-soluble physiologically active peptide or the salt thereof; 10(28)The
sustained-release composition according to the above-mentioned (1),

which is characterized by being easily-dispersible in a disperse medium;

(29) The sustained-release composition according to the

above-meAatiérisd (28), whichtis characdterizedrbyceingslSstabte for@4i zed  in
hours or more after dispersion in the disperse medium; (30) The
shsthiredrreleasecdonmipesitic abdordingtece molecular weight (Mw) to
theabove-mentioned(2)whereintheweight-average molecular weight (Mw)

bithe iattie aciad poliaer BYay 20 lasoute 18600 t8abolie20:006, Wheh 1-5;
is characterized in that a ratio of the weight-average molecular weight

(Mw) td tHe numidet-aiérlgd MR chkt Gight BARPRSMbiethaf §3prding to

ﬁlle) The sustained-release composition according to
a

SaboveRetihed(2fivhetaihthdWeight-average *2cterized in that the

lactic acid polymer is polylactic acid or polylactide;

{33 The sustained-release composition according to
the above-mentioned (1), which is characterized in that the
lactic acid polymer is poly-DL-lactic acid or poly-DL-
lactide;

(34) The sustained-release composition according to
the above-mentioned (1)}, which is characterized in that the
lactic acld polymer is a lactic acid-glycolic acid polymer;

{35) The sustained-release composition according to
the above-mentioned (34), which is characterized in that a
composition ratic of lactic acid/glycolic acid in the
lactic acid-glycolic acid polymer is 60/40 to 99.9/0.1;

(36) The sustained-release composition according to
the above-mentloned (1), wherein the lactic acid polymer is
a polymer containing a polymer having a molecular weight of
5,000 or less whose content is about 5.0% by weight or
less;

(37) The sustained-release composition according to
the above-mentioned (1}, wherein the lactic acid polymer is

a polymer containing a pelymer having a molecular weight of
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25molecular weight (Mw) of the lactic acid polymer is (i) 12 about 19,000

to about 27,000, which is characterized in that a ratio of the

weight-average molecular weight (Mw) to the number-average molecular

weight (Mn) is more than 1.5; (32) The sustained-release composition
according to 5the above-mentioned (1), which is characterized in that the

lactic acid polymer is polylactic acid or polylactide; (33) The
sustained-release composition according to the above-mentioned (1),

Wwhidhlis oharacterized!lin tat therlaetic-acidspolymertis polyDLEactieacicht or
or poly-DL- 10lactide; (34) The sustained-release composition

aeeording to the above-mentioned (1), which is characterized in that the

lactic acid polymer is a lactic acid-glycolic acid polymer; (35) The
sustainedifreleade: eonspSsiticn &€coraingad A SEass et ehtichee(Bd),ne  to

which is characterized in that a ‘ _ .
the above-mentioned (1), wherein the lactic acid polymer is

a polymer containing a polymer having a mclecular weight of
1,000 or less whose content is about 0.1% by weight or
less;

{39) The sustained-release composition according to
the above-mentioned {2} in which the welght-average
molecular weight (Mw) of the lactic acid polymer is (i)
about 11,600 to about 20,000, wherein the weight-average

molecular weight (Mw) of the lactic acid polymer is 12,000

to 19,000;
(40) The sustained-release compesiticn according to
the above-mentioned {23 in which the weight-average

molecular weight (Mw) of the lactic acid polymer is (i)
about 11,600 to about 20,000, wherein the welght-average

molecular weight (Mw) of the lactic acid polymer is 12,000

to 18,000;
41 The sustained-release composition according to
the above-mentioned (2) in  which the weight-averaqge

molecular weight (Mw) of the lactic acid polymer is (ii)
about 19,000 to akout 27,000, wherein the weight-average
molecular weight (Mw} of the lactic acid polymer is 19,500

to 26,500;
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composition ratio of lactic acid/glycolic acid in the lactic acid-glycolic acid
polymer is 60/40 to 99.9/0.1; (36) The sustained-release composition
according to the above-mentioned (1), wherein the lactic acid polymer is

20 a polymer containing a polymer having a molecular weight of 5,000 or

less whose content is about 5.0% by weight or less; (37) The
sustained-release composition according to the above-mentioned (1),

wherein the lactic acid polymer is 25a polymer containing a polymer

having &dmpleclar meightsoff 23 3;00¢arless whosé contenttisahedt-release
1.5% by weight or less; (38) The sustained-release composition
acogrdingttocdhe above-mentioneg €1)] whereir the:lactic acigipoyiérigically
5 a polymer containing a polymer having a molecular weight of 1,000 or

RSB iiose ebrtennissabait 0166 byoweiht orlfiess;ve19¢30) The the whole
sustained-release composition according to the above-mentioned (2)in
Wﬁﬁﬁﬂ%@&@ﬁéﬁﬁav&%@@riSing steps of:

(i) dissolving a lactic acid polymer or a salt thereof in
a volatile water-immiscible first solvent to prepare a
first solution,

{ii) dissolving the physiclogically active substance
comprised of a water-soluble physiclogically active peptide
in a water-miscible second solvent to prepare a second
gsolution,

(iii) mixing the resultant first solution and the
resultant second solution to prepare a third soluticn in
which the lactic acid polymer or the salt therecof and the
physiclogically active substance are uniformly dissolved,

{(iv) dispersing the resultant third solution in a fourth
solution comprised of an aqueous solution of a surfactant
to prepare an O/W emulsion, and

(v) removing the first sclvent and the second solvent
from the microcapsule by an in-water drying wmethod at a
controlled temperature of about 15 to about 35°C;

{43) The process acceording to the above-mentioned
{42}y, wherein the weight-average molecular weight (Mw) of
the lactic acid polymer is about 11,600 to about 20,000;

(44} The process according to the above-mentioned
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10 molecular weight (Mw) of the lactic acid polymer is (i) about 11,600 to

about 20,000, wherein the weight-average molecular weight (Mw) of the

lactic acid polymer is 12,000 to 19,000; (40) The sustained-release

composition according to 15 the above-mentioned (2) in which the

weight-average molecular weight (Mw) of the lactic acid polymer is (i)

about 11,600 to about 20,000, wherein the weight-average molecular

weight (Mw) of the lactic acid polymer is 13,000 to 18,000; 20(41)The

justaineditelease campositanr;aecerding i@ thedboveimentioped(2) inMw) of

which the weight-average molecular weight (Mw) of the lactic acid

polymerds (i} abouti19000ne aboat 2PH00, WhefHin the weightaveiade) 0 ;

molecular weight (Mw) of the lactic acid polymer is 19,500 25to 26,500;

19 (42) A précess forpreparaticreofral sustairied-releasebompositon Loned

of a microcapsule containing a physiologically active substance at 15 to

38% by Wéightito e WhalBaritrochpsdied, tormbfsing stBpEef 5@l vent in

dissolving a lactic acid polymer or a salt thereof in a volatile

WAtSrimmistibié first SoRvERt fo prépare afitdvsdlition®  fitj dissohvirfded to
e physiologically active substance comprised.of a water-soluble ‘

SiC0T oy GS Bortile 107a dAteR rEUBE et sORBRbTIng  the

prepare a sex gngo lution

1¢ acy yimer'or the salt therecf in the step (1);
(46) The process according to the above-mentioned
(42), which is characterized in that the respective

temperatures of the third solution and the fourth solution
in the preparation of the O/W emulsion are adjusted to
about 15 tc about 35°C;

(47) The process for the preparation of a sustained-
reiease composition according to the above-mentioned (42),
which 1s characterized in that a fatty acid or a salt
thereof 1s further added to the first solution and/or the
second solution or the third solution;

(48) The process for the preparation of a sustained-
release compesition according to the above-mentioned {42),
which ilg characterized in that a fatty acid or a =alt
thereof is dissclved in the second solution;

(49) The process for the preparation of a sustained-
release composition according to the above-mentioned (42),
which 1is characterized in that a loading amount of the

physiclogically active substance in the preparation of the
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(Li') mixing the resultant first solution and the resultant second solution to
prepare a third solution in which the lactic acid polymer or the salt thereof

and the 15physiologically active substance are uniformly dissolved, (iv)
dispersing the resultant third solution in a fourth solution comprised of an
agueous solution of a surfactant to prepare an 0/W emulsion, and (v)
removing the first solvent and the second solvent 20from the

microcapsule by an in-water drying method at a controlled temperature of
aboutdl tolatiout85C; (43)The protéess/aeeardimg;to the

above-mentioned (42), wherein the eight-average molecular weight (Mw)

of the |aétit acid pelyRict 4§ abodtor] , 600 tacalsatit 20060 254 HTharstained~
process according to the above-mentioned 15 (42), wherein the

Weighi-20e ERARS et wRTGHt (VW) Of Hie lalfic &8 polyifsltisemett (42)
19,,000 to about 27,000; (45) The process according to the

6oL m%ﬁtu&%ﬁéz‘ﬁ%ﬁ%ﬁ% &waraﬁéﬁz@d iAtRAE Mixel soivenfntained

physiclogically active sulkrstance is 17 To 26
(weight/weight}% to the total microcapsules;

(51} The process for the preparation of a sustained-
release composition according to the above-mentioned (50),
which 1is characterized in that a loading amount of the
physiologically active substance in the preparation of the
third sclution is 19 to 38% by weight;

(52} The process for the preparation of a sustained-
release composition accerding to the above-menticned (50),
which 1s characterized in that a lcading amount of the
physiclogically active substance in the preparation of the
third solution is 20 to 23% by weight

(53) The process for the preparation of a sustained-
release composition according to the above-mentioned (42},
which is characterized by maintaining an effective drug
blood level over a period of about 60 days to 130 days by
in vivoe release of the physiologically active substance
from the sustained-release composition;

(54} The process for the preparation of a sustained-
release composition according to the above-mentioned (42),

which 1is characterized by maintaining an effective drug
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5 which a water-miscible third solvent is further added to the first solvent

is used as a solvent for dissolving the lactic acid polymer or the salt

thereof in the step (i); (46) The process according to the

above-mentioned (42), which is characterized in that the respective 10
temperatures of the third solution and the fourth solution in the preparation

of the O/W emulsion are adjusted to about 15 to about 35C; (47) The
process for the preparation of a sustained- release composition according

ol thecabovesrhentineda(42}; r 15 which islcharactélizedkbinghdtoa fadty atid/ s by
or a salt thereof is further added to the first solution and/or the second
solutivhvor theethfrdsoluidn; the (4B): Thé procassbl the prdparatiopwiatance
sustained- release composition according to the above-mentioned (42),
S6MichiE cREAICERATTRTAERS fatf ad B Bisalt'thereof is dissolved in

the second solution; (49) The process for the preparation of a

sustain&d® teleas8Tomposition Hiesrihig i the ABovE Midrfonéd (gsding o

whioh is gharecterized i that a fgading amoygtofhe

weight-average
molecular weight (Mw) co¢f the lactic acid polymer is (i)
about 11,600 to about 20,000, which i1s characterized in
that a ratio of a maximum blood concentration of an active
ingredient within 24 hours after the administration to an
average blood concentration of the active ingredient for a
period from 24 hours to one month after the administration
is 2 to 50;

{(56) The sustained-release composition according to
the above-mentiocned (2) in which the weight-average
molecular weight (Mw) o¢f the lactic acid polymer is (1)
about 11,600 to about 20,000, which i1is characterized in
that a ratio of a maximum bhlood concentration of an active
ingredient within 24 hours after the administration to an
average blood concentraticn of the active ingredient for a
reriod from one month to three  months after the
administration 1s 20 to 350;

{(57) The sustained-release composition according to
the above-mentiocned (2) in which the weight-average
molecular welight (Mw) of the lactic acid polymer is (i}

about 11,600 to about 20,000, which 1s characterized in
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25physiologically active substance in the preparation of the 16 third

solution is 17 to 50% by weight; (50) The process for the preparation

of a sustained-release composition according to the above-mentioned

(42), which is characterized in that a contgnt of the contained

physiologicallyactivesubstanceis17t026 (weight/weight)% to the total

microcapsules; (51) The process for the preparation of a

sustained-release composition according to the above-mentioned (50),

Wwhich is characterizedtinghat. @ tohding: amount of. the-t0phy siologieal yAUC)  of

active substance in the preparation of the third solution is 19 to 38% by

weight ¢t 1Y82) Thagprecessfor the'pidpbratiory 6f a Sustaied-réléase  the

composition according to the above-mentioned (50), which is

BRAraLtetizBa it at 838&dinG aRtouht BIthENBphysisldgicaRsativeation is
ybstance in the preparation of the third solution is 20 to 23% by weight;

35@)%&&608& g hPdsaration of a sustained-release composition

according to the above-mentioned (42), which is characterized

maintai md an ef ee(:ti\/Se!‘larjiuaglféa jobd 1eve ‘overs %8%5‘ Jo?%b%cf%brdi ng to
fiays to430,days . inyiug release of fhe phygiolggically active sybstance. ..o
rom the sustaine -rejlease composition;

molecular weight (Mw) of the lactic acid polymer is (i)
about 11,600 to about 20,000, which 1s characterized in
that area under the blood concentration-time curve (AUZ) of
an active ingredient for a period from 24 hours to one
month after the administration calculated from the blcod
concentration is 40% to 80% of the whole AUC, and has an
excellent sustained-release profile;

(59) The sustained-release composition according to
the above-mentioned (2) in which the weight-average
molecular weight (Mw) of the lactic acid polymer is (i)
about 11,600 to about 20,000, which is characterized in
that area under the blcod concentration-time curve [(AUC) of
an active ingredient for a period from one month to three
months after the administration is 10% to 35% of the whole
AUC, and has an excellent sustained-relesase profile;

(60) The sustained-release composition according to
the above-mentioned (23 in which the welght-average
molecular weight {(Mw) of the lactic acid polymer is ({ii)

about 19,000 to about 27,000, which 1s characterized in
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(54) The process for the preparation of a sustained-release composition
according to the above-mentioned (42), 25which is characterized by

maintaining an effective drug 17 blood level over a period of about 120

days to 400 days by in vivo release of thephysiologically active substance

from the sustained-release composition; (55) The sustained-release
composition according to 5 the above-mentioned (2) in which the
weight-average molecular weight (Mw) of the lactic acid polymer is (i)

abeut 14,660 tocalolt 207000] wiichii$ ebaracterizedtindhatea ratid ofra active
maximum blood concentration of an active ingredient within 24 hours after
thecadiflinistiation tdan 10 average bloddaconternstration of ilsd aetivieon to an
ingredient for a period from 24 hours to one month after the administration
RVEIFSG (B6PPHe ststafitelitldase compdstioncdcedrding & fiiélent for a
above-mentioned(2)in which the weight-average 15 molecular weight .
Bt BF thE 88 dcid pBIMerds (] SbStr 1A 600 fo*ahout 20 80 Whidhr at ion
iis,scihaéagerg}%q in that a ratio of a maximum blood concentration of an
active’ingredierit within 24 hours after the administration to an average

blood congcentration of the active ingredient for a 20period from one month
to threero?nthsa er t%‘“ésatdarﬁ”irr}ﬁes%ra igg?sa 20 to"350:(57) The Jeelrtifg to

sustained:release composifion according to the abovesmentioned(@in ;e aqe
which the weight-average

molecular weight (Mw) of the lactic acid polymer is (ii)
about 1%,000 to about 27,000, which is characterized 1in
that a ratio of a blood maximum concentration of an active
ingredient within 24 hours after the administration to an
average blood concentration of the active ingredient for a
period from one month te $ix months after the
administration is 20 to 500;

(62) The sustained-release composition according to
the above-menticned (2) in which the weight-average
molecular welght (Mw) of the lactic acid polymer is (ii)
about 1%,000 to about 27,000, which is characterized in
that area under the blood concentration-time curve (AUC) of
an active ingredient wilthin 24 hours aftex the
administration calculated from the blood concentration is
1% to 20% of the whole AUC;

{63} The sustained-release composition according to
the above-mentioned (2) in which the weight-average

molecular weight (Mw) of the lactic acld polymer is (ii)
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molecular weight (Mw) of the lactic acid polymer is (i) 25about 11,600 to

about 20,000, which is characterized in 18 that area under the blood
concentration-time curve (AUC) of an active ingredient within 24 hours

after the administration calculated from thg blood concentration is 3% to

30% of the whole AUC; (58) The sustained-release composition according

to the above-mentioned (2) in which the weight-average molecular weight

(Mw) of the lactic acid polymer is (i) about 11,600 to about 20,000, which
iseharacterizedlin that areawindeérithe Wloodwonhcentratiorstimesoureer i zed in
(AUC) of 10 an active ingredient for a period from 24 hours to one month
shertthe siministiation lealdulated fropt e bloel CORTEAEtICHIS A% AHT) of
80% of the whole AUC, and has an excellent sustained-release profile;

(59) TR StstaihadFedase torhpésition Beedrelihg 16 2B thet hours to one
above-mentioned (2) in which the weight-average molecular weight (Mw)
Brtheadtit 5tfd polymerdE i Ahbuete, 800 ﬁﬁk&dtﬂt%?dbo%ﬂf&h fgre blood
characterized in that area under the hlood_concentration-time curve (AUC

G i SN i erh i ptod o Biie HURH ithFecStmonthe 25 an
after the administration is, 10% to_35% of the whole AUC, and has an

exce eﬁ% gdﬁstsé}lnse%?rle?ga%érg%ﬁ faeS ?663£ﬂwt%elé{vues’tained-release

Comp0$§gyacq%gn%H%%gyﬂgﬁﬁggﬁggygx%%mkwgE@f@g according to
weight-average

the above-mentioned (2} in which the weight-average
molecular weight (Mw) of the lactic acid polymer is (ii)
abcocut 19,000 to about 27,000, which i1s characterized in
that area under the blood concentration-time curve [(AUC) of
an active ingredient for a period from one month to six
months after the administration is 40% to 920% of the whole
AUC, and has an excellent sustained-release profile;

(65} A pharmaceutical composition comprising the
sustained-release composition according to the above-
mentioned (1);

(66) A prophylactic or therapeutic agent for prostate
cancer, prostatic  hyperplasia, endometriosis, uterine
fibroid, uterine fibroma, precocious puberty, dysmenorrhea,
or breast cancer, or a contraceptive agent, comprising the
sustained-release composition according to the above-
mentioned (1),

(67) A prophylactic agent Zfor premenopausal breast

cancer postoperative recurrence, cemprising the sustained-
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molecular weight (Mw) of the lactic acid polymer is (ii) 25about 19,000 to

about 27,000, which is characterized in 19 that a ratio of a maximum

blood concentration of an active ingredient within 24 hours after the

administration to an average blood congentration of the active ingredient

for a period from 24 hours to one month after the administration 5is 10 to

90; (61)The sustained-release composition according to the

above-mentioned (2) in which the weight-average molecular weight (Mw)

of e Retie aeidopolyirer is @iy abeidto, 000 td-absbtc?? 000 whichdsl (1) ;

characterized in 10 that a ratio of a blood maximum concentration of an

active irftfredienfwiltfiy 2ahodreafter thecatdministration i emtavetager ostate

blood concentration of the active ingredient for a period from one month to

‘SRfrohths after e Administslion 1826 16'500; $BEEPFRhé1osis,  uterine

ustained-release composition according to, the above-mentioned (2) in

G i wiight-aUErage OTELuIdr WATgh (VR) GRUHE Tactic daid <nox thea,
lymer.is (i) ahout 19,000 to about 27,00Q, which is characterized in that .

e LS Comtortati o s Cubed TAGES o 28 ety o2 =40

Jutiun 24:hours, aiterthe agminisyration calcylated from t@%glgg%} ed-release

concentration is"1% to 20% of the whole AUC; (63)The sustaine ease

<amposition.accordipg fa the,abque-menptioned(@linwhichtherca  (1)t0 -
weight-average
mammal ;

{69) A method for preventing premenopausal breast
cancer postoperative recurrence, comprising administering
an effective amount of the sustained-release composition
according to the above-mentioned (1) to a mammal;

(70}  The method according to the above-mentioned (68)
or (69}, characterized in that the sustained-release
composition is prepared by the method according to any one
of the above-mentioned {(42) to (54});

71 Use of the sustalned-release composition
according te the above-mentioned (1) for the manufacture of
a prophylactic or therapeutic agent for prostate cancer,
prostatic  hyperplasia, endometriosis, uterine fibroid,
uterine fibroma, precocious puberty, dysmenorrhea or breast
cancer, or a contraceptive agent;

{(72) Use of the sustained-release composition
according to the above-mentioned (1) for the manufacture of

a prophylactic agent for premenopausal breast cancer
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25molecular weight (Mw) of the lactic acid polymer is (i) 20 about 19,000

to about 27,000, which is characterized in that area under the blood

concentration-time curve (AUC) of an active ingredient for a period from

24 hours to one month after the administration calculated from the blood

5concentration is 10% to 50% of the whole AUC, and has an excellent

sustained-release profile; (64)The sustained-release composition

according to the above-mentioned (2)in which the weight-average

mclecmar weight (W) wf the faecticaeit polymer k@) 10 about 19,000 to

about 27,000, which is characterized in that area under the blood

concentration-time curve (AUC) of an active ingredient for a period from

one month to six months after the administration is 40% to 90% of the

RvHgié AURE SaridPhaSan kBt Stgtained-release profile; 15 (65) A

pharmaceutical composition comprising. the sustained-release .

compdsitfon aico]rainﬁto(%ﬁél%lﬁovsehfﬁ‘?éjnﬁgne%aﬁ% tragggyaon of blood

Prophylactic or heranautic agent for prostate cancerprostalie .y 1 ¢ caimp1
yperplasia,endometriosis,uterine Sfll‘broid?uterine firGiRa précocious pLe

PUDEHY. gnarehea, %%

{ F\%?féc%ncleg q.!eas O@I‘g[ Ci%)_tﬂ e gggr&’ltaneously
comprising the sustained-rele

se composition according t the

Ahpvesmeatoned (1), o (64)-A prophylacticagent for-gremenopausale e

breast
horizontal axis shows time, and the numerical wvalue of the

longitudinael axis shows a blood concentration.

Fig. 2 1is a graph showing each <transition of blood
drug level when the microcapsule powder prepared in
Examples 1, 2, 3, and 4 1is respectively subcutanecusly
administered to a rat. The numerical wvalue of the
horizontal axis shows time, and the numerical value of the
lengitudinal axis shows a blcod concentration.

Fig. 3 1is a graph showing Cmax calculated from each
blocod drug level transition when the microcapsule powder
prepared 1in Example 1, Example 2, IDxample 3, Example 14,
Example 5 and Example 6 1s respectively subcutaneously
administered to a rat. The numerical wvalue of the
horizontal axis shows the temperature at an emulsification,
and the numerical value of the longitudinal axis shows Cmax.

Fig. 4 is a graph showing area under the Dblood
concentration-time curve (AUC) for 24 hours after the

administration calculated from each Dblood drug level
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25cancer postoperative recurrence, comprising the sustained- 21 release
composition according to the above-mentioned (1); (68) A method for
preventing or treating prostate cancer,prostatic
hyperplasia,endometriosis,uterine fibroigzuterine fibroma, precocious

puberty, dysmenorrhea, 5 or breast cancer, or a method of contraception,
comprising administering an effective amount of the sustained-release
composition according to the above-mentioned (1)to a mammal; (69) A

rmethed forpreverting prémenopausabbreast k0 capcerpostogerativeed  in
recurrence, comprising administering an effective amount of the
vstainedrelebse ca@mposttion aéeordifg to the @bove-meértionsteeasbively
mammal; (70) The method according to the above-mentioned (68)

D {BY) LR actetived iHithat fHeirstained Felédse 15d0tRposiitiriscal value
prepared by the method according to any one of the above-mentioned

142) to'(B4); PO BB e ofthe SustiidtErelédy conmpiditgh-1re et an

emulsification, and the numerical wvalue of tThe longitudinal
axls shows AUC,.

Fig. 5 is a graph showing AUC for a period from 4th
weeks to 13th weeks after the administration calculated
from each blood drug level transition when the microcapsule
powder prepared in Examples 1, 2, 3, 4, 5, and 6 1is

respectively subcutaneocusly administered to a rat. The

" humerical value of the horizontal axis shows the

temperature at an emulsification, and the numerical value
of the longitudinal axis shows AUC.

Fig. 6 is a graph showing each blood drug level
transition when the microcapsule powder prepared in Example
& and Example 6 is respectively subcutaneocusly administered
to a rat. The numerical value of the hcorizontal axis shows
time, and the numerical wvalue of tThe longitudinal axis
shows a blood concentration.

Fig. 7 is a graph showing each dispersion time when
the microcapsule powder prepared 1in Example 6 and
Comparative Example 1 1is respectively suspended into a
dispersion medium. The horizontal axis shows  the

experimenter {total 3), and the numerical wvalue of the
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according to the above-mentioned (1) for the manufacture of a

prophylactic or therapeutic agent for prostate cancer, 20 prostatic

hyperplusia, endometriosis, uterine fib cid, uterine fibroma, precocious

puberty, dysmenorrhea or breast cancer, or a contraceptive agent;

(72) Use of the sustained-release composition according to the
above-mentioned (1) for the manufacture of 25a prophylactic agent for
premenopausal breast cancer 22 postoperative recurrence; and the like.

Brief Desdiiption efDrawihge Fig. Heista graphcshowing eash transition of

blood 5 drug level when the microcapsule powder prepared in Example 1

and Comparative Egample 4%igpEspeadtivelysubciraheoisly admiflistaredlevel
to a rat. The numerical value of the horizontal axis shows time, and the
nhfETical GAIUE BT ihe ohgitbamaraxis shewsa Biebdicbpearitatic: Example
7’L0Fig. 2 is a graph showing each transition of blood drug level when the

midrodapSTE Powde! prépeitl P Examples 15888 an§ a¥s fedpetivdlgously

sgbcutangouslg administered té{ a rat. The numerical value of th
INnils @ o T

horizontar axis shows time, and the numéfical Valtie“srthe 15Yc?‘%ﬁ‘t%din%f the
ﬁ%%ﬁ%gﬁ%%ﬂb§§§gu%ﬁgﬂga%¥%e, and the numerical value of the

longitudinal axis shows the blecod concentration.

Fig. 9 1s a graph showing each blood drug level
transition when the microcapsule powder ©prepared in
Examples 8 and 10, and Comparative Example 5 is
respectively subcutanecusly administered to a rat. The
numerical value of the horizontal axis shows time, and the
numerical value cof the longitudinal axis shows the blood

concentration.

Best Mode for Carrying Out the Invention

While the water-soluble physioclogically active peptide
to be wused in the present invention is not limited
particularly as long as it is pharmacologically useful, for
example, a physioclogically active ©peptide Thaving a
molecular weight of about 300 to about 40,000, preferably,
about 400 tec about 30,000, more preferably, about 500 to
about 20,000 is suitable.

The physiologically active peptide includes, for

example, luteinizing hormone-releasing hormone (LH-RH),
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Fig. 3 is a graph showing Cmax calculated from each blood drug level

transition when the microcapsule powder prepared in Example 1,

Example 2, Example 3, Example 4, Example 5 and Example 6 is

respectively subcutaneously 20 administgred to a rat. The numerical

value of the horizontal axis shows the temperature at an emulsification,

and the numerical value of the longitudinal axis shows Cmax. Fig. 4 is

a graph showing area under the blood concentration-time curve (ADC) for
PAHolrs aftertheDEadirdifiistratiors calctlated-fesmaaeh blaotbdrty levermone
23 transition when the microcapsule powder prepared in Examples 1, 2, 3,
425237d Bs relpestely subclitdndously admimsteidt to adal, fiheopoietin,
numerical value of the horizontal axis shows the temperature at an

sdhfiidiicalion, diftfthe RORRIRE vall GrIRE Yorigitticinal bxisishbwiormone

%UC. - ig. Sisagra hlsmﬁg?g AUC for a period from 4th weeks to .
th Weeks afPiie admniStatdrcalcURtEY #Em eath Bidod driig iBVee t1ng

}Ilrgn%itignw en the microcapsule 10powder prepared in Ex les 1, 2, 3,
D b b ety A S erB 5 o B id ReZnone.

pumaticaLualie of e fiatizopia) AUENONSNEEMPHBIMEA AN secretin,
emulsification, and the' numerical value of the longitudinal axis shows
ﬁg%greozymin, cholecystokinin, angiotensin, human placental
lactogen, human chorionic gonadotropin, enkephalin,
endorphin, kyotorphin, tuftsin, thymopoietin, thymosin,
thymothymulin, thymic humoral factor, blood thymic factor,
tumor necrosis factor, colony-inducing factor, motilin,
dynorphin, bombesin, neurotensin, caerulein, bradykinin,
atrial natriuretic factor, nerve growth factor, cell growth
Lactor, neurotrophlic factor, and peptides having an
antagonistic action against endothelin, and derivatives
therecof, and further includes the fragments thereof or the
derivatives of the fragments and the like.

The physiclogically active substance to be used in the
present invention may be as it is, or a pharmaceutically
acceptable salt thereof.

Examples of such a salt include, in the case that the
physiologically active substance has a basic group such as
an amino group, a salt with an inorganic acid (referred to
also as an inorganic free acid) {e.g., carbonic acid,

bicarbonic acid, hydrochloric acid, sulfuric acid, nitric
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15Fig. 6 is a graph showing each blood drug level transition when the
microcapsule powder prepared in Example 5 and Example 6 is

respectively subcutaneously administered to a rat. The numerical value of

the horizontal axis shows time, and the aamerical value of the longitudinal

axis 20shows a blood concentration. Fig. 7 is a graph showing each
dispersion time when the microcapsule powder prepared in Example 6

and Comparative Example 1 is respectively suspended into a dispersion
edumP Thé hofizdital HES showd heISexpetinishiter ((otafs) and the also
numerical value of the 24 longitudinal axis shows the time for dispersion.

Fig. i §rphsHowifig %‘é&a)olob%‘ Grug I8Vl trdhsitioh wHen e tic acid,
microcggsule _how ertprrg%red in Example 7 an ;:omé)arative Example 4

54 réspectively subeutandodsly ‘S admimiste?&d to a Fat, The Humdifeat -4 ¢ -

value gf e horizontal axis shows time, and the ””{E‘qe”g%"e"a'é*aes%f M8t the
longitudinal axis shows the blood concentration. Ig- 9 IS"a grap

;showing gach-blood drug leyel trapsition when, the 'Qiﬁfogégﬁul'% POWDEL such

prepared in 10Examples 8 and 10,and Comparative Example 5 is
despectivelyrsibeytaneously-administered:to a,rat,.The pumeriCal value of, . o

the horizontal axis shows time, and the numerical value of the longitudinal
axisrshowsithecblood cepcentratioh 15i norganic  free base) (e.qg.,
alkaline metal such as sodium and potassium, alkaline earth
metal such as calcium and magnesium, etc.), an organic base
(referred to also as an organic free base) (e.g., organic
amines such as triethylamine, basic amino acids such as
arginine, etc.) or the like. Moreover, the physiclogically
active peptide may form a metal complex compound (e.g., a
copper complex, a zinc complex, etc.).

A preferred example of the physiologically active
peptide includes an LH-RH derivative that is useful for a
hormone dependent disease, especially, sex hormone
dependent disease such as sex hormone dependent cancer

{(e.g., prostatic cancer, uterus cancer, breast cancer,

hypophyseal tumor, etc.), benign prostatic hypertrophy,

endometriosis, uterine fibroid, preceocious puberty,
dysmenorrhea, amenorrhea, premenstrual syndrome,
multilocular ovarian syndrome and the like, and

contraception (or infertility in the case of utilizing a

rebound effect after the drug withdrawal) and premenopausal
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Best Mode for Carrying Out the Invention While the water-soluble
physiologically active peptide to be used in the present invention is not

limited particularly as long as it is pharmacologically useful, for 90

example, a physiologically active peptide-having a molecular weight of

about 300 to about 40,000, preferably, about 400 to about 30,000, more
preferably, about 500 to about 20,000 is suitable. The

physiologically active peptide includes, for 25example, luteinizing

hofhdhe FaleasingIfsHrgreld HERH) r 26HASEING Somatsstatim agrowthereot .
hormone, growth hormone releasing hormone (OH-RH), prolactin,
eythropdietie adFdifal 8SAfERMForiohe  ffslardtytelstiuldfing vative that
hormone, thyroid-harmone releasing hormone, thyroid-stimulating .
BhorfioheC futdifizing horMonkStotitie-simulBting ABAHGne WaS3preddint 1=
oxytocin, calcitonin, gastrin, secretin, pancreozymin, cholecystokinin,
Jarﬁéé?&gﬁigﬁ?ﬁur%é:ﬁ %Iaggﬁ{tasﬂ%f%%ré%, khiart 86Tdhic B%ﬁaoto(frobﬁ']? RH, or

ﬁ?geghﬁl{gn, qglg Crgr%)hﬁ'n, kyotorphin, tuftsin, thymopoietin, thymosin, 10
thymothymulin, thymic humoral factor, blood thymic factor, tumor necrosis

factor,colopy-inducing factar,motilin, dyparph aHbempesin, peyrotensin, .,

caerulein, bradykinin, atrial natriuretic factor, nerve growth factor, cell

growth facios neurorephigdactorsand peptides having an L Aptagonigtic s ny
action against endothelin, and derivatives thereof, and further includes the

dragments thereof obthe-darbmatives of the fragments,and the Bkeed by  The
The physiologically active substance to be used in the present invention

Hnay berasrit ispoba phiarmacedtically 90aceeptablesadtithereol. a peptide
described in JP-A 3-503165, JP-A 3-1016%5, JP-A 7-97334,
JP-A 8-258460, and the like.

Examples of the "LH-RH derivative include a LH-RH
agonlst or a LH-RH antagonist. As the LH-RH antagonist,
for example, a physiclogically active peptide represented
by a general formula {I]:
A-DZNal-DAClPhe-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 DLys (Nic),
DCit, DLys {AzaglyNic), DLys (AzaglvyFur), DRArg (Bt.),
DAph (Atz), and DhCi, and C represents Lys(Nisp), Arg, oz
hArg(Fte), or a salt thereof is used.

As the LH-RHM agonist, for example, a physioclogically
active peptide represented by a general formula {IIl]:

S~oxo-Pro-His-Trp~Ser~Tyr-Y-Leu-Arg-Pro-7
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Examples of such a salt include, in the case that the physiologically active
substance has a basic group such as an amino group, a salt with an

inorganic acid (referred to also as an inorganic free acid) (e.g., carbonic

acid, 25bicarbonic acid, hydrochloric acigg sulfuric acid, nitric 26 acid,

boric acid, etc.), an organic acid (referred to also as an organic free acid)

(e.g., succinic acid, acetic acid, propionic acid, trifluoroacetic acid, etc.) or

the like. Examples of the salt include, in the case that the 5

physieiogically aetivessubstance hasaindacidic gieup suchfasa cartbexyl DAla,
group, a salt with an inorganic base (referred to also as an inorganic free

PHase) (eltf calkalie metak Bach as sbditi andpatdssiunt ikaknersartesent s
metal such as calcium and magnesium, etc.), an organic base 10

Retertdd tealso®ds’an Brganicired BasePeld., or§&tie aminés suehses: in

triethylamine, basic amino acids such as ar%inine, etc.) 'Or -the like.

Ridreotlr e physitegically active! péptide’may’ fora metdl comprex NH-Czlis

ompound (e.g., a copper.complex, a zinc ¢o ile , etc.). 15A preferred
CXAMple Srthe Shysiofogiially 4cie popide NIt 3 TRERF LS 1P~ Ser-

Aprivative, thal |s usefulfor aiormone dependent disgase, espegially, sex .,

hormone dependent disease such as sex hormone dependent cancer

(B GrRrPStaliccancer, Lerps canger, breagt cancer, 20hypophyseal

tumor, etc.), benign prostatic hypertrophy,
endometrigsis, yterinefiRroid:RreceLoyspUbemY.d 1y a method described

dysmenorrhea,amenorrhea,premenstrualsyndrome,
imultilegelarovatiansyngsomeandipelikesand or the publications or
analogous methods thereof.

The abbreviations used herein represent the following:
Abbreviation: Name
N{4Hy,-furoyl)Gly: N-tetrahydrofurovlglycine residue
NAc: HN-acetyl group
DZNal: D-3-(Z-naphthyl)alanine residue
D4ClPhe: D-3-(4-chloro)phenylalanine residue
D3Pal: D=3~ {3-pyridyl)alanine residue
NMeTyr: N-methyltyrosine residue
Aph (Atz) : N-[O'=(3'"-amino~1"H-1",2",4"'~
triazolyl) lphenylalanine residue
NMeAph (Atz) : N-methyli-[5'~(3"'~amino-1"'H~-1",2",4"'~
triazolyl) lphenylalanine residue
DLys (Nic): D-{e~N-nicotinoyl)lysine residue
Decit: D-oitrulline residue

DLys (AzaglyNic): D-(azaglycyinicotinoyl)lysine residue
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contraception (or infertility in the case of utilizihg a 25rebound effect after

the drug withdrawal) and premenopausal 27 breast cancer postoperative
recurrence, and a salt thereof. Furthermore, the example includes an

LB-RH derivative that is effective for a begign or malignant tumor that is
independent from sex hormone but susceptible to LH-RH, or 5the salt

thereof. A specific example of the LH-RH derivatives or the salt

thereof includes, for example, Treatment with GnRH analogs:

Controvessieéy @nd perspectives{issued by ThefRarherion Pulblishing residue
Group Ltd., 1996] and a peptide 10described in JP-A 3-503165, JP-A
3201695, 20R-A 19783, JR-re8126D480and tHallikes reExdmples of

the IH-RH derivative include a LH-RH agonist or a LH-RH antagonist. As
¥he T HARE dntagonist, for example, aphysibfogicaily ztive peptide - ', 27, 4" -
represented 15by a general formula [l]:

SE DR A-D4C TP DBP AT Ser-A-BAE R EPro-DAIaNH2 wherein, X

rﬁlgr,e_seng_%l 4H2-fur0¥|ﬁg or NAc, A represents a residue sglected from

‘NMeTyr, Ty R AS) and NEASHAL), B represents a residue

Iz%e 1@2(% }gg)m D%g%N_ig)a Cztgg)hr%%igllg%@znaeql%l\éiggﬁ ul__ §(AzaegFur), D
g(Et2), DAph(Atz), an i, an represents Lys(Nisp), Arg, or

HX¥8@ggbqra?ﬁ”ﬁ“¥89£§%§Fﬁmmwarginine residue

Otherwise, an amino acid, when designated as an
abbreviaticn, is based on an abbreviation by IUPAC~IUB
Commission on Biochemical Nomenclature (European Journal of
Biochemistry, Vol. 138, pages & to 37, 1684) or a common
abbreviation in the art, and whér an amino acid can have
cptical isomers, unless otherwise specified, 1t represents
an L form.

The lactic acid polymer to be used in the present
invention (hereinafter, occasionally abbreviated as lactic
acid pelymer of the present invention) includes a polymer
censisting only of lactic acid, or a copoelymer of lactic
acid and other monomer (e.qg., glycolic acid, etc.). The
lactic acid polymer includes polyvlactic acid or polylactide.
As the copolymer of lactic acid-glycolic acld, those having
a composition ratio of lactic acid/glyceolic acid of 60/40
to 99.9/0.1 «can be used. In the sustained-release
preparation of the present invention, polylactic acid or

polylactide 1is preferred, especilally, poly-DL-lactic acid
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As the LH-RH agonist, for example, a physiologically ~ active peptide
represented by a general formula [I]:
255-0x0-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z 28 wherein, Y represents
a residue selected from DLeu, DAla, DTtp, DSer(tBu), D2Nal and
DHis(ImBzi), and Z represents NH-C2H5 or Gly-NH2, or the salt thereof is
used. In particular, a peptide in which Y is DLeu and Z is NH-C2H5 5(that
is, Peptide A represented by 5-oxo-Pro-His-Trp-Ser-
Jyrilleu-Déu-Pag-ProaNH£2146 Jeupredelin)orasalt thereof (e.g.,

acetate) is suitable. Those peptides can be prepared by a method
descriied ihtherforegoing referenced br thespubilications or Ubanalogousht  of
methods thereof. The abbreviations used herein represent the

FSifowihgCAbBrevigtich: NEhh&REAIH2UBFSYI)GIy: Nttetrah§drotaroyiglycine ease
residue NAc: N-acetyl group 15D2Nal: D-3-(2-naphthyl)alanine residue
HFSTRRE: (028-(4%hiofd)pheRyiahite residife tion " is usually about

11,000 to about 27,000, preferably, about 11,600 to about
20,000 or about 19,000 to about 27,000. In particular, in
the sustained-release preparation in which the release of
the physiologically active substance in wvivo from the
preparation can maintain an effective drug blood
concentration for a period from about 60 days to 130 days,
about 11,600 te about 20,000 is preferable, about 12,000 to
about 19,000 is more preferable, and about 13,000 to about
18,000 is further more preferable. On the other hand, in
the sustained-release preparation in which the release of
the physiologically active substance in vive from the
preparation can maintain an effective drug blood
concentration for a period from about 120 days to 400 days,
about 19,000 to about 27,000 is preferable, about 19,500 to
about 26,500 is more preferable, and about 20,000 to ahout
26,000 is further more preferable.

When the weilght-average molecular welght (Mw) of the
lactic acid polymer is about 11,600 to about 20,000, it is
preferable that a ratic of the weight-average molecular
weight (Mw) to the number-average molecular weight (Mn) is

more than 1.9, When the weight-average molecular weight



10

15

20

25

D3Pal: D-3-(3-pyridyl)alanine residue NMeTyr: N-methyltyrosine residue
Aph(Atz):N-I15'-(3'-amino-I'H-11,2',4'- 20triazolyl) ] phenylalanine residue
NMeAph(Atz):N-methyl-[5'-(3'-amino-11H-1',2",4'- triazolyl)]phenylalanine
residue DLys(Nic): D-(e-N-nicotinoyl)lysine residue Dcit: D-citruiline

residue 25DLys(AzaglyNic): 0- (azaglycylnicotinoyl) lysine residue 29
DLys(AzaglyFur):D-(azaglycylfu anyl)lysineresidue DhArg(Et2):
D-(N,NT-diethyl)homoarginine residue DAph(Atz):D-N-[51-(3'-a

RoH-2f 2143- lactic acid polymer is about 19,000 to about
27,000, it is preferable that a ratic of the weight-average
molecular weight (Mw) to the number-average molecular
weight (Mn) is more than 1.5. Here, a welght-average
molecular weight (Mw) and a number-average molecular weight
{(Mn) can be measured by a gel permeation chromatography
{GPC) .

In addition, the lactic acid polymer to be used in the
sustained-release preparation in which the release of the
physiologically active substance in vivo from the
preparation can maintain an effective drug blood
concentration for a period from about 120 days to 400 days
is a polymer wherein, wusually, a content of a polymer
having a molecular weight of 5,000 or less is about 5% by
weight or less, preferably, a content of a polymer having a
molecular weight of 5,000 or less is about 5% by weight or
less and a content of a polymer having a molecular weight
of 3,000 or less is about 1.5% by weight or less, further
preferably, a content of a polymer having a molecular
weight of 5,000 or less is about 5% by weight or less, a
content of a polymer having a molecular weight of 3,000 or
less is about 1.5% by weight or less and a content of a
polymer having a molecular weight of 1,000 or less is about

0.1% by welght or less.

A lactic acid polymer having a high-molecular weight
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triazolyl)]phenylalanine residue 5DhCi: D-homocitrulline residue
Lys(Nisp):(e-N-isopropyl)lysine residue

hArg(Et2):(N,N'-diethyl)homoarginine residue Otherwise, an amino

acid, when designated as an abbreviatigrs, is based on an abbreviation by
IUPAC-IUB 10 Commission on Biochemical Nomenclature (European

Journal of Biochemistry, Vol. 138, pages 9 to 37, 1984) or a common
abbreviation in the art, and when" an amino acid can have optical

iSonits, unl&sgy othieiise speciffed L Feplesenisarlc fstmp 28 THE factid.  the
acid polymer to be used in the present invention (hereinafter, occasionally
RibF&viated AEFadticCacid Polymiér of e Bresent inverftiony ritiudes a-  those
ppolymer consisting only of lactic acid, or a copolymer of lactic acid and

Stheffnbndier (8., Glycsitddd, B Fe 20 cticTadd pdfyridt ~average

includes polylactic acid or polylactide. As the copoly of lacti
S bBe A0 hase T Ao BRieh i o7 Bedd adgljoii - 000

acid-of 60/40 to 99.9/0.1,ca used._In the systained-release . .
pprgpar%ﬁion%f tﬁgebg}le%;%t i'rrll\S/Be?tigr%, p%?ﬁggticygéi %c??d 2%50@/%%%&39 r 000 to
Jueferred; §§g%qially, poly-DL-lactic acid 30 or poly-DL-lact'de is

preferred. Furthermore, the weight-average molecular weight of the

lactic a¢id pelymer ysedhindhe sustained-elease preparaiion of the exampie,
present invention is usually about
a method of polycondensing lactic aclid and glycolic acid if
necessary, for example, a method by ring-cpening
polymerization of lactide, and if necessary, together with
glycelide with using a catalyst such as Lewis acid such as
diethyl zinc, triethyl aluminum and tin octylate}:or metal
salt, & method by ring-cpening pclymerization of lactide
further 1in the presence of a  Thydroxycarboxylic acid
derivative whose carboxyl group 1s protected, in the above-
described method (e qg., International Publication WO
00/35%90, and the like), in addition te a method by ring-
opening polymerization wherein a catalyst 1s added to
lactide under heating (e.g., J. Med. Chem, 16, 897 (1973})
and, for example, a method of copolymerizing lactide and
glycolide.

Examples of the polymerization form include a bulk
polymerization wherein lactide and the like is melted to ke
subjected to a polymerization, a solution polymerization

wherein lactide and the like is dissolved in an appropriate
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511,000 to about 27,000, preferably, about 11,600 to about 20,000 or

about 19,000 to about 27,000. In particular, in the sustained-release

preparation in which the release of the physiologically active substance in

vivo from the preparation can maintain argeffective drug blood 10
concentration for a period from about 60 days to 130 days, about 11,600

to about 20,000 is preferable, about 12,000 to about 19,000 is more

preferable, and abbUt 13,000 to about 18,000 is further more preferable.
on-thgthep hlird sinkie sustdired-relgaskeypreparationrin whiotethe them, it
release of 15the physiologically active substance in vivo from the

prep&rafiéfi tafi iaintdin aiéffective drug blsotiedricantratidntfor a polymer
period from about 120 days to 400 days, about 19,000 to about 27,000 is
Préfetalsié, absut 19,568 to ABButPLB, 56 is'dke Brefetdble 3R aBsut 3 raw

ZOtOOO_ tolabofut 2026,000 is fur,tl%er more preferable. When the. .
TeightaVer8de fnol&siiarwaight (M) oF tHe REtic ASidPSIyiRBFis abi t+on -

11,60Q.to about 20,000, it is preferable that a ratio of the weight-average
molecular w o‘ltg%? (I\C?Ivif/)) %l &egnoif&rgélrlgav%ggg %%Té)clu\férn\%ei%ﬁtc r%)eis in the

Zsmare than, 1.9.When the weight:average molecular wej r%%a(l'}%%f such

the lactic acid polymer is about 19,000 to about 27,000, it is preferable

dhat a ratiq of the weight-average molegular weight (Mw) tothe s geyxa1in,
number-average molecular weight (Mn) is more than 1.5.Here, a

weightaverage Smaleculanweight (Mw) and a number-average molecular
weight (Mn) can be measured by a gel permeation chromatography

(GPO)or hydrolyzing the lactic acid polymer having high-
molecular weight obtained as described above, a hydrolysis
method known per se is used, for example, the lactic acid
pelymer having a high-molecular weight may be dissolved "in
an appropriate solvent and then, react with adding water
and if necessary, an acid.

Examples of the solvent for disscolving the lactic acid
polymer having a high-molecular weight include a solvent
that can dissolve the lactic acid polymer with an amount of
10-fold weight or less of the polymer, and specifically
include a halogenated hydrocarbons such as chloroform and
dichloromethane, aromatic hydrocarbons such as toluene, o-
#ylene, m-xylene and p-xzylene, and cyclic ethers such as
tetrahydrofuran, acetone, N,N-dimethylformamide and the
like. Additicnally, in the polymerization of a lactic acic
polymer having a high-molecular weight, when a solvent

available for hydrolysis of a lactic acid polymer having a
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In addition, the lactic acid polymer to be used in the sustained-release

preparation in which the release of the

10physiologicallyactivesubstanceinvivofrom the preparation can maintain

an effective drug blood concentration fot @ period from about 120 days to

400 days is a polymer wherein, usually, a content of a polymer having a

molecular weight of 5,000 or less is about 5% by 15 weight or less,

preferably, a content of a polymer having a molecular weight of 5,000 or

Hesshisrabiout 5% by weightobrtless and a terteént of apohanerchavingat  the

molecular weight of 3,000 or less is about 1.5% by weight or less, further

iprefarably za ebatent ciredpolyimér haling zbmotecular 28nweigist of B@0Dormed

or less is about 5% by weight or less, a content of a polymer having a

ThReletilar Welght 63,000 or 882 ab6ut 15% by feigktoriess aad a lactic

content of a polymer having a molecular weight of 1,000 or less is about

W16h By Wi of fe681 954 13dtEadia pd afirg & high-molecular

weigh% 32 to be a raw material of the lactic acid golymer of thegre ent
y

invention may B8 comftiercially avaid5I8 or tHose polyierized by & kishn 19

ethod, and the wejght-average molecular wejght is usuall out 171,00 o
R bLir7 00 ety ol 11 580 t ARGl 20,000 & Boufc-one i

0Q0 {0 abut;27.009.,, - The known pelymerizationmethgd ingludes. , .

or example, a method of polycondensing lactic acid and glycolic acid if

necessary. fof exampie.a method by fipg-opening 10 polymerization of
lactide, and if necessary, together with glycolide with using a catalyst such

as Lewis-acithsych as digthyl zince triethyl alumipumeand tin octylatesor o 1-
metal salt, a method by ring-opening polymerization of lactide further in
fthepresence. of a hyck@eycarhoxylic.acd kbderivative suhdsesearhoxyl to the
group is protected, in the above- described method (e.g., International
1Rutilicatien WIOGQI35@30, faandithe like); inyadditidon to Asmetheddyt .
ring-opening polymerization wherein a catalyst is added to lactide under
heating(e.g.23:iMed tChema 162892 (1978)) necessary, includes an

inorganic acid such as hydrochleoric acid, sulfuric acid,
and nitric acid, and an organic acid such as lactic acid,
acetic acid, trifluorcacetic acid, and preferably a lactic
acid.

The additive amcunt of the acid is generally 0 to 10-
fold weight, and preferably 0.1 to 1-fold weight to the
lactic acid polymer having a high-molecular weight,

The  temperature of the  hydrelysis reactlion s
generally 0 te 150°C, preferably 20 to 80°C.

The time of the hydrolysis reaction may vary depending
on the weight-aversage molecular weight of the lactic acid
pelymer having a high-molecular weight and the reaction

temperature, and 1s generally 10 minutes to 100 hours, and
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20and, for example, a method of copolymerizing lactide and glycolide.

Examples of the polymerization form include a bulk polymerization

wherein lact de and the like is melted to be subjected to a polymerization,

a solution polymerization 25wherein lactjide and the like is dissolved in an

appropriate 33 solvent to be subjected to a polymerizaion. Among them,

it is preferable in industrial production that a polymer obtained by a

solution polymerization is used as a raw material of a lactic acid polymer

of #eepréskent ihnventi@h. 5:Examples of the solvent for dissolving lactide

in the solution polymerization include aromatic hydrocarbons such as

benzeR&oltene and Sd/fehe tarithdekalint dimdihiylforriarite & tHenent is

like. For hydrolyzing the lactic acid polymer having high- 10 molecular

%é%ﬁtﬁﬁwega&%@&s%ﬁb&fﬁb&%%%ﬁﬁ/ﬂ?ﬁ)’l%@?ﬁetﬁ%%B\Jmﬁrpe‘r’%é%lt of
sed, for example, the lactic acid polymer having a high-molecular weight

t:#?a?y B dssoRets NP ApiSTopriate Soivertt antthBh frAct fith Ry tately

water and if necessary, an acid. 15Examples of the solvent for dijssolving .

e eﬁ:]f%ea%id pi‘cl)ﬁ/%ﬁﬁleg haviiig a}h\'g r—%&f%&uslar WeTghtiid lt,%de a's 6Fveﬁ‘f%lght_

dissolve the lactic acid polymer with an amount.of 10-fold weight
R S Do Sacecaty Pl A hdlodanated COULEOM: ene

dydracarbang,such,as ghigroform and 20dichleromethane, aromatic 1. (pc)

hydrocarbons such as toluene, xylene, m-xylene and p-xylene, and cyclic
Sibers;such.as;tetrahydrofuran, acgtene . Ndimethylfiormamige.andsthe, e

like. Additionally, in the polymerization of a lactic acid polymer having a
thighretaleculanweight: wheaagolventhe nydrolysis treatment is
terminated.

As a method for precipitating the targeted lactic acid
polymer from the solution containing the hydrolysis product
obtained by subjecting the lactic acid polymer having a
high-molecular welght to hydrclysis as described above, a
method contacting the sclution containing the hydrolysis
product with a solvent that can precipitate the targeted
lactic acid polymer contalined therein, and the like are
exemplified.

Examples of a preferable embodiment of the solution
containing hydrolysis product include, for example, a
solution in which about 10 to 50 wt% of the lactic acid
polymer having a weight-average molecular weight of 15,000
te 50,000, preferably 15,000 to 30,000, more preferably
17,000 to 26,000, especially preferably 17,500 te 25,500 is

dissolved in a solvent capable of dissolving the lactic
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25available for hydrolysis of a lactic acid polymer having a 34
high-molecularweightisused,operationsofthe polymerization and the

hydrolysis can be performed continuously without isolation of the

polymerized lactic acid polymer having & high-molecular weight. 5The

amount of the solvent to be used for dissolving the lactic acid polymer

having a high-molecular weight is generally 0.1 to 100 times, preferably 1

to 10 times to the lactic acid polymer as a solute. The additive amount of

HFter iskfenerglly 0.081 i0:3- 10foldhisiphtipleferdbly 0.04ctbddit-folduch  as
weight to the lactic acid polymer having a high-molecular weight. The

el toehe hbded if A¥EESERY iRElEdes divdrganitSacid SlickPagform  and
hydraochloric acid, sulfuric acid, and nitric acid, and an organic acid such
%iﬁ&&?&&&i&t PEdetic AN HifforSRCEE Gid el préferally a Factieene, o~
)gc'idéne The adgitive amougt of_thelacid is gen§rall 0.tp 10- f(%)ld weight,

and preferably 0. 16" 1-fold Welght Yo He tactid acid %S&ﬁ?er havingh Such as

{@¥¥QH¥%%Q%EW thacetone, N,N-dimethvlformamide. When the
sustained-release preparation of the present invention does
not contain hydroxynaphthoic acid, a solution in which
about 10 to 50wt$% of the lactic acid polymer having a
welght-average molecular weight of 15,000 to 5C,000,
preferakbly 15,000 to 40,000 is dissolved, and the like are
exemplified.

Examples of the solvent capable of precipitating the
targeted lactic acid polymer contained in the solution
containing hydrolysis product include, for example,
alcoheols such as methanol and ethanol, chain-ethers such as
isopropyl ether, aliphatic hydrocarbons such as hexane,
water and the like.

The amount to be used of the solvent capable of
precipitating the targeted lactic acid polymer is generally
0.1 to 100-fold weight, preferably, 1 to 10-fold weight to
the solvent in the sclution containing hydrolysis product.

The preferable specific example of the combination of
kind and amount to be used of such solvent includes an
embodiment wherein isopropyl ether as a solvent for

reducing the sclubility is used with an amount of 2 to 10-
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20Thetemperature of the hydrolysisreac ionis generally 0 to 150C,

preferably 20 to 80C. The time of the hydrolysis reaction may vary

depending on the weight-average molecular weight of the lactic acid

polymer having a high-molecular weight;and the react on 25temperature,

and is generally 10 minutes to 100 hours, and 35 preferably 1 to 20

hours. The termination time of the hydrolysis treatment is determined
based on the weight-average molecular weight of the hydrolysis product.

fRhat isy sapiplingds tbpropriately repeforned daring thes hydrotysts solution
treatment, the weight-average molecular weight of the hydrolysis product

RN Sample BYAEasUred by e gelperneativa chrdmatogragit (GPe} ght of
and, if it is confirmed that the molecular weight is in the targeted numeric
Gafge AheHydhaIsis treatifeft RAoterfmhdEdt TOAS AEmathod Br
precipitating the targeted lactic acid polymer from the solution containing

the hydroigsis prodifet BBfH’m&daB%EB‘je%ﬁnéDﬁ?ecﬁa%ﬁéi%&h%l%%r rargeted
having a hi h-molecylar weight to hydr%lxsi% as describedtabc{veﬂa 15

lrﬁgtm od c6h égting e’ Is‘fféalﬁtioansconaiaiﬁming e hy%i?olygi%nprggu& witﬁ%tth the

Soyant ghat c?ﬁag ﬁé??ﬁ%%te ﬁnt}q%p l%ﬁo;%?@s' aglic agld polymer confined e o:

therein, and t e are exe

the solvent is generally ~20 to 60°C, preferably, 0 to 40°C,
and the temperature of the solution containing hydrolysis
product is generally 0 to 40°C, preferably 10 to 30°C.

Examples cf the method for contacting the sclvent and
the sclution containing hydrolysis product include a method
cof adding the solution containing hydrolysis product into
the sclvent at one time, a method of adding dropwise the
solutieon containing hydrolysis product to the sclvent, a
method of adding the solvent to the solution contalining
hydrolysis product at one time, or a method of adding
dropwise the solvent to the solution containing hydrcolysis
product.

The lactic acid polymer of the present invention
obtained as described above 1s preferable as a hase
substrate for a sustalined-release preparation because the
amount of terminal carboxyl groups is in a preferable range
as a hase substrate for a sustained-release preparation,

In the sustained-release preparation of the present

invention, a fatty acid can be added into the microcapsule
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Examples of a preferable embodiment of the solutio 90containing

hydrolysis product include, for example, solution in which about 10 to 50

wt% of the lactic acid polymer having a weight-average molecular weight

of 15,000 to 50,000, preferably 15,000 tg430,000, more preferably 17,000

to 26,000, especially preferably 17,500 to 25,500 is 25dissolved in a

solvent capable of dissolving the lactic 36 acid polymer having a
high-molecular weight such as halogenated hydrocarbons such as
chlaroforsuand: dichibromethane, aramatic: hydnocarboniszsuchlas tolueng, drug
oxylene, m-xylene, and p-xylene, and cyclic ethers such as 5
tetralydisfuramracetone INN-dimetflylformamide. Whent theeart  within  a
sustained-release preparation of the present invention does not contain
HyBFoxyhaplithdracit @sofditondh vhichsdboift 10%0 50Wtos dfthellastie tion
acid polymer having a weight-average molecular weight of 15,000 to '
59,000, Adpictarably 1,000 HUFEE06 diesSivad dAd tHE fikearely  active
exemplified. Examples of the solvent capable of ﬁprecipitating the

Rrgetstf lattic 48 poiymMEF coht&hed tthe sofiitioR Coritaming hydrsiyid» o

productinclude for example, 15 aleohols. such as methanol and ethanol,
chain-ethers such as |sopropﬁ e?her, gflap‘ha(%lc hydrocar%()ns such as

hexang,water,and, th likg. . , The amount tq pe ysed %£@%88‘¥er§88e1ntion

capable of precipitating the targeted lactic acid polymer is generally 2
e 100-fold weight, preferably -1 to 10-f0ld weight 10 ~rain  structure of

straight chain or alkyl group having side chain and has one
carboxyl group, as well as benzoic acid, hydroxynaphthoic
acid, and pamoic acid. The carboxylic¢ acid that has a
chain structure of straight chain or alkyl group having
side chain is preferably those having four or more carbons,
and specifically includes butyric acid, valeric acid,
caproic acid, enanthic acid, caprylic acid, pelargonic acid,
capric acid, undecylic acid, lauric acid, tridecylic acid,
myristic acid, rpentadecylic acid, paimitic acid,
heptadecylic acid, stearic acid, nonadecanoilc acid,
arachidic acid, isocrotonic acid, undecylenic acid, oleic
acid, elaidic acid, sorbic acid, lincleic acid, lionlenic
acid, arachidonic acid, and the like. Stearic acid,
benzoic acid, hydroxynaphthoic acid, pamoic acid and the
like are more preferred.

While the additive amount of the fatty acld may vary

depending on the kind of fatty acid, the kind of water-
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the solvent in the solution containing hydrolysis product. The

preferable specific example of the combination of kind and amount to be

used of such solvent includes an embodiment wherein isopropyl ether as

a solvent for 25reducing the solubility isused with an amount of 2 to 10-

37 fold weight to the dichloromethane in terms of the solution containing
hydrolysis product wherein 1 to 5-fold weight of dichloromethane is used

as a solvent to the solute. When the solvent capable of precipitating the
sargekddes Tdctieidcle polyiier a5 aisttutedigidohtactednilithatdie solution amount
containing hydrolysis product, the temperature of the solvent is generally

L0 t666C, preterably 0%o 2DCS ARl e tshmpérafliré Of g Solltién 11ke, it
containing hydrolysis product is generally O to 40C, preferably 10 to 30C.

10 Examiles 8f iR Mgt 157 Emacing e ovehtiitiihe soltione: more
S e et ety g o

con ﬁning drolysis product ihto the’so

Adding dropwise the sqlutjon %;OPtati?lng QX%“O%?’-%%EE%C’PQ %‘?ﬁgg%‘?y \S/<|3e§:tL’cally

B
a' 75 ‘method of ad mgmt%e solvent'to the solution containin

Hraduct at one time, ar a,methad of adding dropwise the solvent to the

solution containing hydrolysis product. The lactic acid polymer of the

presentdnvention 20+ ghtaiped.asdesgribed abovejig.preferable asabasg ne
substrate for a sustained-release preparation because the amount of

dermisalcarboxyh graups is in axpreferabje rangeas-abase supstrate for-a ghe,
sustained-release preparation. In the sustained-release preparation of the
rpresentaAbinventon,ta fatty acid cande-added inte the Mjicrocagsute her more
preferably about 2 to 10% by weight.

While the welght ratio cf the water-soluble
prhysiologically active peptide in the composition of the
present invention may wvary depending on the kind of the
physiologically active peptide, the desired pharmacological
effect, duration of the effect, and the like, it is about
15 to about 35% by welght, preferably, about 16 to about
30% by weight, more preferably about 17 to about 26% by
welght, further more preferably about 17 to about 23% by
weight, and most preferably about 18 to about 22% by weight
to the whole microcapsule (the content of the
physiologically active substance in the microcapsule).

While the weight ratio of the physioclogically active
substance in the composition of the present invention may
vary depending on the kind of physiclogically active

substance, the desired pharmacological effect, duration of
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38 of the sustained-release preparation so that the blood drug

concentration is idealized in an onset part within a certain period from the

early stage on the administration to a patient and a water-soluble
physiologically active 5peptide as an actjye ingredient can be stably

sustained- released over a more longer period of time. The fatty acid to be

used in the present invention means a carboxylic acid that has a chain

structure of straight chain or alkyl group having side chain and has

‘ohe 19E&rsoXy| grodp, [dsewell &s beriZoiciacid, ihydrdxynapistheicrasid,re lease
and pamoic acid. The carboxylic acid that has a chain structure of straight
CHARCEr-dkyryreGp having sidé BRaif 1y pieférably those Hevirig/foupepstance
more carbons, and specifically includes butyric acid, valeric acid, 15

Lhprdic Held, ehBthiCacid tapryi€ adid Ghelargdhi tohckl LiPRC agd, @ salt
ndecylic acid, lauric acid, tridecylic acid, myristic acid, pentadecylic acid,

%%1 n%ﬁi%t;cid%gbjt%d ecyﬁgaicid?ﬁea?%%ija , n)é éﬁde%gno‘iqc%%ﬁf ‘arachidid erably
cid, isogrotgnic acid, undecylepic acid, oleic 20acid, elaidic acid sqrbic

ag%?dj, Tink (éfi%(}:gac(i%d(,D Iigrﬁgﬁl% a)éigf’argghiggrﬁ %é%:i’d, Sied %eﬁfr}%?ﬁeaarlcy about

#eid, benzoic acid, fydroxynaphthoic agid pamaic acid-and the like are, |, .

more preferred.

~about 24% by weight relative to the sum of the composition,

and in the case of non-peptidic physioclogically active
substance or the salt thereof, the weight ratio is about
0.01 to about 80% by weight, and preferably about 0.1 to
about 50% by welght.

The form of the sustained-release composition herein
is, but not limited to, preferably a form of fine particles,
especlally preferably a form of microsphere (referred to
also as a microcapsule in the case of the sustained-release
composition containing the lactic acid polymer). Moreover,
the microsphere herein indicates an injectable spherical
fine particle that can be dispersed in a solution. The
form can be conflrmed through observation by, for example,
a scanning electron microscope.

A method for producing the sustained-release
composition (for example, a microcapsule) containing the
present physiclogically active substance or a salt thereof
and the present lactic acid polymer or a salt thereof will

be exemplified below,
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While the additive amount of the fatty acid may vary 25depending on the

kind of fatty acid, the kind of water- 39 soluble physiological active

peptide and additive amount thereof, the period of sustained release, and

the like, it is 0.1 to 10 moles, preferably £;2 to 5 moles, further more

preferably 0.25 to 2 moles, especially preferably 0.5 to 51.5 moles, to 1

mole of the water-soluble physiologically active peptide or a salt thereof.
Moreover, the weight ratio of the fatty acid to the whole microcapsule is

aboul 0.0dte about 50%:by weightcpreferabboatscut 0. Wie abouti25%hyiate,
weight, further more 10preferably about 2 to 10% by weight.
AVKiletewsighitraticotheéwatei-sorible physioleditally active peptide firthe and
composition of the present invention may vary depending on the kind of

thé phyislogheafly 2 tivs paptichy, tﬁefa%gﬁ@&y phaftiBcaBgicaF 15 effect,

duration of the effect, and the like, it is about 15 to_about 35% b% weight, _
preferably, abbut 1840 HHbUt 3865BY Areight,-Fiore Preferdbly abGit 17 o 2<+d

about 26% hy weight, further more preferably about 17 tq about 23% b
Rveight; an b£r{mts?%re’E?ére:i%?_\/nét;old% 810 about 22% l;}\?"‘v%%g%% ; Tetedred to
é%@@h%@h%eW%%Péﬁ?&ﬁ%ﬁf§m§895§Q§ of the present invention)

cr a salt thereof 1is dissclved in a volatile water-
immiscible first solvent to prepare a first solution. The
solvent used as the above-described first sclvent has
preferably a boiling point of 100°C or lower.

As the first solvent, for exanmple, a halogenated
hydrccarbon {e.g., dichloromethane, chloroform,
dichloroethane, trichloroethane, carbon tetrachloride, and
the like}, ethers (e.g., diethyl ether, diisopropyl ether,
and the like), a fatty ester (e.g., ethyl acetate, butyl

acetate, and the like), an arocmatic hydrocarbon {e.qg.,

benzene, toluene, xylene, and the like) are used. Among
them, a halogenated hydrocarbon is preferable, and
dichloreoemethane 1s especially suitable. Moreover, they may

he mixed to use at an appropriate ratio.

The concentraticn of the biodegradable polymer of the
present invention in an organic solvent scolution may vary
depending on the mclecular weight of the Dbilodegradable
polymer of the present invention and the kind of the

organic sclvent, but, for example, when dichloromethane is
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physiologically active substance in the microcapsule While the weight

ratio of the physiologically active substance in the composition of the

present invention may vary depending on the kind of physiologically active
25substance, the desired pharmacologigal effect, duration of the effect,

and the like, it is, in the sustained-release composition containing the
physiologically active substance or a salt thereof and the lactic acid

polymer or a salt thereof, about 0.001 to about 50% by weight, preferably
Bealout 6. 02 toabput 40%shy weight, more preferablyaboit0.1iteo aboutrally
30% by weight, and most preferably about 14 to about 24% by weight

pélativd foithe sum oftthe wompositionycand irothie casesof kon-peplidict, more
physiologically active substance or the salt thereof, the weight ratio is
RAbBLETE6.01 t6 aPBlt 8004 By Wefght, dritbpreferatsty abdut Giido asewcially
50% by weight. The form of the sustained-release composition herein

e Bt hobhmited 8 preferdBlyaPrh drinepantiés éspecially

preferably a form of microsphere (referred to 15 also as.a microcapsule in

the case Bf the SUStaiRdSeReadd compositidh thRtinTE tefAtfic ciyrrised
lymer). Moreaver, t icrosphere herein.indicates an jnjectable . .
i Wa(ﬁgrltif:ﬁeolgﬁé?%gn b%h Sl 2ok lI'1{*|Xefzeforrﬁ B s

spherical fine p d’fspeorsga i & sofution”

&10 Qg gﬁ%% @rqlljlg hﬁo bt§§ EVea}iQ ﬂibélct %fle@(aglpéedr%) asg ?QQ&E‘Q etl_eo?t:g%% F)a re a

microscope. Amethodforproducingthesustained-release compositio

example, adnicracgpsulelgantaining the present physiologigally active .o the

substance or a salt thereof
ahove seccond solvent is miscible with water at a constant

rate, and preferably has a boiling point of 100°C or lower.

As the second solvent, for example, lower alcohols
(e.qg., methanol, ethanol, propancl, and the like),
acetonitrile, acetone, tetrahydrofuran and the like are
used. Among them, a lower alcohol 1s preferable, and
methanol and ethanol are especially suitable. In addition,
they may be mixed to use at an appropriate ratio.

Furthermore, as & solvent to dissolve the lactic acild
polymer or a salt thereof in preparing the first solution,
in addition to the use of the first solvent, a water-
miscible third solvent can be added thereto. In this case,
the third sclvent can be sslected from the same solvent as
the second solvent.

Subsequently, the resultant first scolution and the
second sclution are mixed to prepare a third solution. The

resultant third sclution is preferably a solution wherein
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and the present lactic acid polymer or a salt thereof will 25be exemplified
below. 41  In the following production process, where appropriate, a

drug retaining agent (e.g., gelatin, salicylic acid and the like) may be

added by a method known per se. In thg present method, firstly, the lactic

acid 5 polymer of the present invention (hereinafter, referred to also as a
biodegradable polymer of the present invention) or a salt thereof is

dissolved in a volatile water-immiscible f st solvent to prepare a first

iSotutioha tThe solvent used-as thezaboverdescribed fitst solventhds and the
10preferably a boiling point of 100C or lower. As the first solvent, for
rexamiple,cay halogéemated hydrocarbon{ensadichisromethamey shlodioran L ved,
dichloroethane, trichloroethane, carbon tetrachloride, and the like), ethers

{89 adiethyl etiver, ldiisopropylh ethe? 15 angthe ke, adathl éstef {glghoiymer
ethyl acetate, butyl acetate, and the like), an aromatic hydrocarbon (e.g.

PBenZerid t6lubhé S8Adne Bnd thé likd)ateé Asd L Afbhy théia © SU%étance
halogenated hydrocarbon is preferable,and dichloromethane is ezg)eciallg .
FRable? MordovES & may Bobemixedto e AEAIT apPropriatd fatig:é  the
Tt’ie contce?tration of the ioge%radable polymer of the present invention
solven .rom, © SOLUTILDN ., .

in an organic 30Ivent solution may vary depending on the molecular

‘(’)‘;etigg&%f the, biodegradable polymet of the presentnventiopand the kind. . ;
to be added so that the physiologically active substance is
contained with the amount of 15 to 35 (weight/ﬁeight)% to
the whole microcapsule (content of the physiologically
active substance in microcapsule). Therefecre, the lecading
amount of drug such as physiclegically active substance is
about 17 to about 50% by welght, preferably about 18 to
about 43% by weight, more preferably about 19 to about 38%
by weight, further more preferably about 19 to about 25% by
weight, and most preferably abcout 20 to about 23% by weight.
Herein, the loading amount is a calculalbted rate of the
added amount of physiologically active substance to the
total additive amount of each component comprising the
microcapsule in the preparation. On the other hand, the
entrapment ratio of the drug such as physiclogically active
substance is about 75% by welght or more, preferably about
80% by weight or more, more preferably about 82% by weight
or more, further more preferably about 85% by weight or

more, and most preferably about 88%% by weight or more.
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25o0rganic solvent, but, for example, when dichloromethane is 42 used as

an organic solvent, the concentration is generally selected from about 0.5

to about 70% by weight, more preferably about 1 to about 60% by weight,

and especially preferably about 33 to abput 45% by weight. 5Then, the
physiologically active substance comprised of the water-soluble

physiologically active peptide is dissolved in a water-miscible second

solvent to prepare a second solution. The water-miscible solvent used as
llkerabave sgcond solvephisimiscibleiwithi water atzal canstantil Oratecantk the
preferably has a boiling point of 200C or lower. As the second solvent,
forexammple riower atcoholst(e.gyimethanot ethanal, propareldand theount of
like), acetonitrile, acetone, tetrahydrofuran and the like are used. Among
tHempa Yevier algdkalls preferable, antbEdmettanol and ethanol are

especially suitable. In addition, they may be mixed to use at an

appropriste ratiol Ve FufRéritore Cds a s8RenttbWissolverthedséiicraggipile
-%olymer or a salt thereof in preparing the first solution, in_ addition to the

R 6T e fitStSoliant; A wHter: 5o mistible tifd sovBAt E4H bE addey third

thereto. In t.his case, the third solvent can be selected from the same .
SEHE B e S or P Rvente - P bhderiy, I eshitafNER to che

FPL“%@“Q&‘%Q Second solution, are {?xix%‘i'?é‘? prepare 2 third solution; They 5 g
25resultant t w% solution is pre?erably a solution whersin ~ N
soiution is generally 35:65 to 55:45.

Then, the resultant third solution is dispersed into a
fourth solution comprised of aguecus solution of an
emulsifier to prepare the O (oil phase)/W (water phase)
emulsion, and then microcapsule is prepared by removing the
above-mentioned first and second solvents. When a third
solvent is added to the first solvent, the third solvent is
simultaneously removed at Lhis step. In this case, the
water phase volume is g¢generally selected from about 1 to
abcout 106,000 times, more preferably about 5 to about 5,000
times, and especially preferably about 10 to about 2,000
times of the oil phase volume.

The emulsifler contained in the above water phase
generally may be any emulsifier which can form a stable O/W
emulsion. Specifically, for example, anionic surfactants
(e.g., sodium oleate, sodium stearate, sodium lauryl
sulfate, and the like), nonionic surfactants le.qg.,

pelyoxyethylene sorbitan fatty ester [Tween 80, Tween 60;
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43 the lactic acid polymer or a salt thereof and the phys ologically active
substance are uniformly dissolved, and additionally, in the next step, the
lactic acid polymer or a salt thereof and the physiologically active
substance 5are not deposited during the process of removing the solvent
from the solution. In this case, the physiologically active substance is
to be added so that the physiologically active substance is contained with
the amount of 15 to 35 (weight/weight)% to 10 the whole microcapsule
Xcedntent ofthedphysiologicallyldctiVe substancedpahicyocapsule)castor oil
Therefore, the loading amount of drug such as physiologically active
substanke Vs abodiCr7 folabdliB0% byNvdidht, prefaiabhyl abeagt-18-t02] , and
about 43% by weight, more preferably about 19 to about 38% 15 by
Weight, furtifel morefstéterably-abott 29 16! abbut 25%Byeiyht, andt Lcohol,
most preferably about 20 to about 23% by weight. Herein, the loading .
SATSUHT 18 atctifte d Fafesithe  &ded amourft ot phySiologitally Zéve ronic
substance to the total additive amount of each component comprising the
oIt oCapsuie’in thebrefaration “OR HE otter %ﬁ?tﬁrédé’nt}i%prﬁ e arone
(g%tio (_plf 1,lthe gélﬂ%ﬁuchﬁs ﬁhysiolo 'gb%”y active sup%taapgg IS al:l)loucg 75% b%

y

weight or more, pr%?erag about 0 by%)enlaﬁtnor more,mmore prgferaﬁy o

FPOHL B2, by weight or more  further more preferably, abeyt §RY%1Y; ony  ang

weight or 25more, and most preferably about 89% by weight or more.” 44

M@Wpﬁl@f@@é@@er&tr{a@@ aclgWated rg@goquh@ 9'_6&9 iBSOEQBEﬁE%d 5% by
into microcapsule to the added amount of the physiologically active
weibgtance. The volume ratio of the above water-immiscibile

An osmo-regulator may be added to the above water

rhase. Said osme~regulator may ke any one which shows an

'gsmotic pressure in agueous solution.

Examples of the osmo-regulators include, for example,
pelyvalent alcohols, monovalent alcchols, monosaccharides,
disaccharides, oligosaccharide and amino acids or
derivatives thereof.

For the above polyvalent alcohols, for exanple,
trivalent alcochols such as glycerin, pentavalent alcohols
such as arapbitol, xylitol, and adonitol, hexavalent
alcohols such as mannitel, sorhitol and dulcitel are used.
Ameng them, hexavalent alcohols is preferable, and mannitol
1s especially suitable.

The above monovaient alcchols include, for exanple,
methanol, ethanol, and iscopropyl alcochol, and among them,

ethanol is preferable.
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5 solvent and water-miscible solvent (including the third solvent in the

case that the third solvent is added to the first solvent) to be used in the

step preparing the third solution is generally 35:65 to 55:45. Then, the

resultant third solution is dispersed into g,10 fourth solution comprised of
aqueous solution of an emulsifier to prepare the 0 (oil phase)/W (water

phase) emulsion, and then microcapsule is prepared by removing the
above-mentioned first and second solvents. When a third solvent is added

to the first solvent dhe tkirdsolventds b sSitnultanaeuslyemaved at thisitcses
step. In this case, the water phase volume is generally selected from

abolt 1 ¢ abeutdPi00G imes mores preferablycatout &1td abauts,000ribose,
times, and especially preferably about 10 to about 2,000 times of the oil

Prage SBlurie C20TRE endulsifiesontainedinahe above Watéppliase mannose,
generally may be any emulsifier which can form a stable 0/W

HRNSHA SpESRERIRNS for EXxample! emidhicisiffactante (e.glsbdiarrny  therm,
oleate,sodium stearate,sodium lauryl sulfate,and

&S hoRfonicetirfattamts(8.., 95
AtlasPowderCo.Ltd],polyoxyethylenecastoroil derivatives [HCO-60,
HCO-50 Nikko ERemict 5. Lt i e e peloumnylpyHolicon =T .

obyvinyllcool carborymethylcellulose, ecithin, gelatin. and hyajurepie, ..
5acid are used. One kind or some of these may be used alone !
tetrasaccharide such as stachyose are used, and among them,
trisaccharide is preferable.

As the derivatives of the menosaccharide,
disaccharides and c¢ligosaccharide mentioned above, for
example, glucosamine, galactosamine, glucuronic acid,
galacturonic acid and the like are used.

As the above aminc acids, any one can be used as long
as it is L-form. For example, glycine, leucine, arginine
and the like are exemplified. Among them, L-arginine is
preferable.

These osmo-regulators may be used alone or with a
mixture.

These osmo-regulators are used at a concentration that
makes the osmotic pressure of outer water phase about 1/50
to about 5 times, preferably about 1/25 to about 3 times of
the osmotic pressure of a physioclogical saline, When
mannitel is used as the osmo-regulator, the concentration

[ e}

is preferably 0.5 to 1.5%.



923

10

15

or in combination. The concentration upon use is preferably in the range

of about 0.01 to 10% by weight, and more preferably in the range of about

0.05 to about 5% by weight. 10An osmo-regulator may be added to the

above water phase. Said osmo-regulatos-may be any one which shows an

osmotic pressure in aqueous solution. Examples of the

osmo-regulators include, for example, polyvalent alcohols, monovalent

alcohols, monosacchar'des,

15disakshatides,oliggsanthafideandamirmoacigsot derivdtivestthepeaf. second

For the above polyvalent alcohols, for example, trivalent alcohols such as

Yhicerint peritavalentalcohels Sueh as spdbitol txylitdhcandiadoisitog o L vent  is

hexavalent 20 alcohols such as mannitol, sorbitol and dul itol are used.

FIA6Ag them, héxivaleht dledholsid-piéfetable, @il mathitdl is eéSpeciayL1ied

suitable. The above monovalent alcohols include, for example,

Hi&thanait effanol, andiSbprSby!'HICoHYI, BRd amBnd the@25&MHaR4! g thed
referable. 46 For the above monosaccharides, for example, .

DEAtoSes shéh d5fAbinoss Ryl Sk HBOSS arftf 2-d55xyHBoaL: exdeednde @

SUCh 83 glucose, fuclose, galactose, mannose, sarbpse, thamngse and i ent
I\%UCOSG are used, ang among l%em, 5hexgses are prererapie.

pressure or with gradually reducing pressure with stirring
by a propeller type stirrer, magnetic stirrer or the like,
and a method for evaporating an organic solvent with
regulating wvacuum using rotary evaporator, and the like.
Especially, an in-water drying method wherein the solwvent
is  removeéd with stirring under ambient pressure is
preferable.

In the sustained-release preparation of the present
invention, the control temperature of the emulsification
process in which the first and second solvents are removed
may be adjusted in order to idealize the Dblood drug
concentration of a maintenance part in one month or later
after the administration to patients, and stably and
sustainakly release the water-socoluble physiolegically
active peptide as an active Ingredient.

The control temperature of the emulsification process
in which the first and second solvents are removed can be
adjusted to, for example, about 5 to 50°C. Further, it is

preferably adjusted to about 15 to 35°C, especially about
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Fortheaboveoligosaccharide,forexample, trisaccharide such as

maltotriose and raffinose, tetrasaccharide such as stachyose are used,

and among them, trisaccharide is preferable.
10Asthederivativesofthemonosaccharide gdisaccharides and

oligosaccharide mentioned above, for exaMpie, glucosam ne,

galactosamine, glucuronic acid, galacturonic acid and the like are used.

As the above amino acids, any one can be used as long 15as it is L-form.

For exampl&,qglycing, lleucinesarginine, andlike likeated for controlling
exemplified.Among them, L-arginine is preferable. These

‘oo iegulaters imay: béesed alosd bewitly & nidtilive 20Thesde above C/W
osmonregulators are used at a concentration that makes the osmotic
Préssutedf oliter walkér phsaedhout #5036 b6k b tindés! preferapfthod  of
about 1/25 to about 3 times of the osmotic pressure of a physiological

ARG WhEn Mannitslis s as'tie d&mb:feguldtof, the'tbhdentafion fourth

25js preferably 0.5 to 1.5%. As the method for removing the first and
R e kg 5 (578 s aE whGHARET St ant 18 Aty @5 =

%@%ﬂ%sﬁ S%"F“tgf GG 5, 3Rplied, hereinatter), amefhod known eS8 < on
or analogous metho
process in an environment set at the contrel temperature.
The microcapsule thus obtained 1s collected by
centrifugation or filtration, and then washed repeatedly
with distilled water several times to remove the free
physiclogically active substance, emulsifier and the like
which are adhered to the surface of microcapsule, and then
the microcapsule is re-dispersed into distilled water
before lyophilized.
During the ©preparation process, an  agglutination
inhibitor may be added to prevent agglutination of the

particles. The agglutination inhibitor includes, for

example, a water-scoluble polysaccharide such as mannitol,

lactose, glucose, and starches (e.g., corn starch), aminoc
acids such as glycine, and preteins such as fibrin and
collagen. Among them, mannitol is suitable.

The additive amount of the agglutination inhibitor
such as mannitol is generally 0 te about 24% by weight to
the whole microcapsule.

In addition, after lyophilization, where necessary,
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5 thereto is used. The examplés of the method include a method for
evaporating an organic solvent under ambient pressure or with gradually
reducing pressure with stirring by a propeller type stirrer, magnetic stirrer

or the like, and a method for evaporating an organic solvent with 10

regulating vacuum using rotary evaporator, and the like. Especially, an

in-water drying method wherein the solvent is removed with stirring under
ambient pressure is preferable. In the sustained-release preparation of the
present d bdanverdiohe theneontiot temperature ofithe emdlsification praoess and
in which the first and second solvents are removed may he adjusted in

‘order to:idealize the bledd drog conceatratioy of eamaintenante partirion  of
one month or later after the administration to patients, and stably and -20

& SEaMTatly Feledse the WatepE6luBRCsHySiOlSyicalfy dthivepeptide hgants in
active ingredient. The control temperature of the emulsification

hrECEESTR WHIER the fitst ahdl SREBAEG S8R eftsdre Pébvetfcah bemperature
adjusted to, for exam%((a, about 5 to 50C. Further, it is 25preferably

(tE 1 aboutts 10/35€ J0pechiif bttt 4815 t8'56E 3R this ¢hk, 91ass
S S g eSS D, ST Sl
Smylification process ip. an enironment set at the,ControLigipperaturg, ; ;¢ .
I£ is more preferable to heat at a temperature around the
intermediate point glass transition temperature of
biodegradakle polymer or within the range of femperature
higher by about 30°C "than the intermediate pocint glass
transition temperature. Especially, when a lactic acid-
glycolic acid polymer 1s used as a biodegradable polymer,
heating is conducted preferably at temperatures lving
within the range from around the intermediate point glass
transition temperature to a temperature higher than the
intermediate point glasg transition temperature by 10°C,
further preferably at femperatures lying within the range
from around the intermediate polnt glass transition
temperature to a temperature higher than the intermediate
point glass transition temperature by 5°C.
Although the heating time may vary depending on the

amount of microcapsules and the like, it is generally about

12 hours to 168 hours, preferably about 24 hours to 120
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The microcapsule thus obtained is collected by centrifugation or filtration,

and then washed repeatedly 10 with distilled water several times to

remove the free physiologically active substance, emulsifier and the like

which are adhered to the surface of micegcapsule, and then the

microcapsule is re-dispersed into distilled water before lyophilized.

15During the preparation process, an agglutination inhibitor may be added

to prevent agglutination of the particles. The agglutination inhibitor

hncludes, fosmxample,\a water-salubleypolysacchatifie suchras mannitél, hours
lactose, glucose, and starches (e.g., corn starch), amino 20acids such as
ajfyicinip, amd proteinscsughsas fibrin ekl ldollakenc Aatbnd temp readmitekis ined
suitable. The additive amount of the agglutination inhibitor such as m
filbrisagenerally 0 to about 24% by weight to the whole microcapsule.

25In addition, after lyophilization, where necessary, 49 the microcapsules

may b&HeateRFfdndet réthidedpressule®and fhercorfthition of ot E&bsifg a ' one

mutual fusion of microc?ﬁg?ules, to remove water and the organic solvents

45 nficfocapSiled: IS hrarerab i toHdht 2F atBmperiture 'E°arotifd or
slightly, higher than the intermediate point glass transition temperature of
piodeCiSAtS paISEr Qe by & Ao Al SEARRI G calrifieieiod of

M@Ig%ﬁv%% iﬁ%“scﬂfet?&%"se{ fure ingreasing speed gf %91{%,20&%2?{@ bath

minute. ore preferable to heat at a temperature around the 1

dntermediate-pointglass transition tgmperature; of bipdegradable polymer ., 1,
or within the range of temperature higher by about 30C than the

dRterMediaie poiatglass transition:temperatyre. Especialiwhana laglicc,  is
acid-glycolic acid polymer is used as a biodegradable polymer, 15
theatingd® tenducted preferably at temperatures lying within the range
from around the intermediate point glass transition temperat ure to a
tempertatuterhighen thantthernntefmediates peint glass tranbiiope preparation
temperature by 10C, further preferably at temperatures lying within the
dangeining a fatty acid of the present invention, it can be
prepared by adding a fatty acid to the first solution that
is a polymer sclution and/or the second solution that is a
physiologically active vpeptide scolution or the third
solution that is a mixed solution thereof.

A method for preparing the sustainad-release
preparation containing a fatty acid of the present
invention is exemplified below.

£

I the method, first, the lactic acid polymer of the
present invention or & salt thereof 1is dissclved in a
volatile and water-immiscible first solvent to prepare a
first soiution. In the solvent used as the above first

solvent, preferably the boiling point is 100°C or lower.

The first solvent includes, for example, halogenated
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20 from around the in point glass transit ion temperature to a temperature

higher than the intermediate point glass transition temperature by 5C.

Although the heating time may vary depending on the amount of

microcapsnles and the like, it is generally;about 2512 hours to 168 hours,

preferably about 24 hours to 120 50 hours, especially preferably about 48

hours to 96 hours after the microcapsule itself reached the predetermined

temperature. The heating method is not especially limited as long 5as a

setiobmicrocapsules can be.yniformly heafed: ome Asdhe heat-dryindoroform,

method, for example, a method of heat-drying in thermostat bath, fluidized

dbath moviag batleor Kilnl ahd armetiodhef. heat-dndmg by ricrowvbveide, and

Among them, the method of heat-drying in thermostat bath is

Yopreferable. SthAtRe prodiction bithe stistdied-tsleasepielpardtion:, and

containing a fatty acid of-he present invention, it can be prepared by

fa*aewgl&fduy éaa‘fdtﬁesﬁe%eomﬁoﬁthat%lasﬁomﬁefte&emor?aﬁwbrﬂfféﬂtatef
éond solution that is a 15phyS|oIog|caIIy active % ptide solutlon or the

sdififion that ' 4 migedPEBIatah tHerdgrocarbons benzene,

ethodforpre arlngthes tained-releas prep ration containing a fatt :
amd)ofnt%e prgs%n?ldventlo% |etr}éxer§p1%e% ‘below %\mong %hem a&ogenated

hydrocarbons are preferable, and especially dichloromethane
is suitable. They may be mixed to use at an appropriate
ratio.

The concentration of the biodegradable polymer of the
present invention in the organic sclvent solution may vary
depending on the molecular weight of the biodegradable

polymer of the present invention and the kind of organic

solvent, and for example, when dichloromethane 1s used as

an organic sclvent, the concentration is selected generally
from about 0.5 to about 70% by weight, more preferably
about 1 to abeout 60% by weight, especially preferably about
33 to about 45% by weight.

When the fatty acid is added to the first sclution
that is a polymer solution, the fatty acid is added to the
first solvent after the bilodegradable polymer is dissclved
into the first solvent or when the biodegradable polymer is
dissclved into the first solvent. At this time, 1f the
fatty acid is dissolved when the third solution described

below is prepared, the fatty aclid does not need to be
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20In the method, first, the lactic acid polymer of the present invention or a
salt thereof is dissolved in a volatile and water-immiscible first solvent to
prepare a first solution. In the solvent used as the above first solvent,
preferably the boiling point is 100C or logver. 25The first solvent includes,
for example, halogenated 51
hydrocarbons(e.qg.,dichloromethane,chloroform, dichloroethane,
trichloroethane, carbon tetrachloride, and the like), ethers (e.g., ethyl
etivgr] sopiopyd etver L ardi thetlike) Lfatty testersi{e . cethyllagetatez butyl agent
acetate, 5and the like),aromatic hydrocarbons(e.g.,benzene, toluene,

“ylenes and tive like)d Apfohgrthel halcgenated-hydrogarbons@reiate.  The
preferable, and especially dichloromethane is suitable. They may be
Thixed td tigd AP aft @pproptiate faltio® O The eoncentrafion ot ties tong as it
biodegradable polymer of the present invention in the organic solvent

SolutiBh MEyAFarg deféiding b the Arolsdufar Weight of tife Second solvent
hiodegradable polymer of the present jnvention and the kind of organic
et s 8 LA pie e SEAORGH EHal 1o o8 b Vs BpE e, and
3(ﬁ)r%anjc solvent tllw copgeng%tion IS sdele%tgd %e}p@eraléy from about 0.5 rtQC

about 70% E):)(/D 1'vl\’/%lg t, more prefe?a?tﬁy about 1 to about g&%@y \?v%llgvh ,1

gspecially, preferably aout 33,10 Aboyt 45% lyweight. When the fatty .,1 51y

acid is added to the first solution 20 that is a polymer solution, the fatty
acidkis:added to the firstsalvent afteg the.hjodegradable golymesiss so1ve e
dissolved into the first solvent or when the biodegradable polymer is
thssolved-intp, the first solvent. At this time, if the fatty acid is dissolved
when the third solution described

Then, the physiclogically active substance comprised

are

of a water-soluble physiclogically active peptide 1is
dissolved in a water-miscible second solvent to prepare a
second solution. The solvent used as above second solvent
is miscible with water at & constant rate, and the boiling
point is preferably 100°C or lower.

As the second solvent, for example, lower alcochols
le.qg., methanol, ethanol, propancl, and the like},
acetonitrile, acetone, tetrahvdrofuran, and the like are
used. Among  them, Jlower alcohols are preferable, and
especially methanol or ethancol is =uitable. Further, they
may be mixed to use at an appropriate ratio.

In addition, as a scolvent for dissolving the lactic
acid polymer or a salt thereof Iin the preparation of the
first sclution, in addition to the use of the first solvent,

further a water-miscible third solvent can be added thereto.



25below is prepared, the fatty acid does not need to be 52 completely
dissolved at this step, but a solubilizing agent can be used to dissolve the

fatty acid as appropriate. The solubilizing agent is not especially limited as

long as it can be used as the first solven or as the second solvent 5 that

is a solvent for a physiologically active peptide, and lower alcohols to be

used as the second solvent are preferred, and methanol and ethanol are
particularly preferred. In addition, it may be heated to dissolve the fatty
acidt b0 Fher: tive physiolddidally astiver snbstarce dompsisédofac from the
water-soluble physiologically active peptide is dissolved in a

SFEtEr- TSR Secardistelveritie pregare e sécond solution. The solvent

used as above second solvent is miscible with water at a constant rate,

and thEBMingASpdiRtisipréteiably  F00E 6rBwWEL  thas hesaedndolution

solvent, for example, lower alcohols (e.g., methanol, ethanol, propanal,

Ehtithe fiRe)” alStonitriig” acBtons: Y&t aHytofiidr Yant(the ike ar& -1 de/  the

sed.Among them, lower alcohqls are preferable, and especi.ally ]
S noror Sthansl o e, Farthat ey WaY b mGd @ lse BEGTT the

rqRriate fatio.  , Mmo'&é & splvent for déSé&iV&%%“?Aél%’%%f}@ cond

A .
polymer or a salt thereof in the aration of the first solution, in a A

de theyse of the fifst solvent, 23fyrihera watersmisgible third, solveptean,, ;¢
be added thereto.
dissolved 1in the second solvent. At this time, 1f the
fatty acid is dissolved when the third solution described
10 pelow 1is prepared, the fatty acid does not need to be
completely dissolved at this step, but a solubilizing agent
can be used to dissolve the fatty acid as appropriate. The
solubilizing agent is not limited as long as it can be used
as Lthe first solvent or as the second solvent. In addition,
15 it may be heated to dissolve the fatty acid.

Subseqguently, the cbtained first and second solutions
are mixed to prepare the third solution. It is desirable
that the third solution obtained here a solution wherein
the lactic acid polymer or a salt therecf and the

20 physiologically active substances are uniformly dissolved,
and additionally, in the next step, the lactic acid polymer
or a salt thereof and the physiologically active substance
are not depocsited during the process of removing the
solvent from the solution. Further, when a fatty acid is

25 added, 1t is desirable that the fatty acid 1is uniformly
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53 In this case, the third solvent may be selected from the same solvents

as the second solvents. When the fatty acid is added to the second

solution which is a solution of physiologically active peptide, the 5 fatty

acid is added to the second solvent after, the physiologically active peptide

is dissolved in the second solvent or when the physiologically active

peptide is dissolved in the second solvent. At this time, if the fatty acid is
dissolved when the third solution described 10 below is prepared, the
fatpysadiddbes notmeeduo beccompletely:dissolved at this step, bita is not
solubilizing agent can be used to dissolve the fatty acid as aPpropriate.
HhRCSohiBifiZiAg agent is not limited as long as it can be used as the first

solvent or as the second solvent. In addition, 15it may be heated to
dissolVe'théltafty 46ide: tBabsdtiehfly heshtdined fitst ehdseesiRgnce 1is
solutions are mixed to prepare the third solution. It is desirable that the .
tRird SoritOR Abisined Akre & SokiiBR WHerEhtRe tactRadd ot grere 1s

salt thereof and the 20 physiologically active substances are unjforml .
Hidohvat: and Ja% itigﬁ§ly¥fﬁot% heXstep, the Ia%ﬁc a8 BPoPat) s to

gth r%(if and the physiologically active substan r nthf osited .
%%ﬂngh1 NG G ROY219,00K Ve %OntﬁﬁﬁnfﬁFé%ﬁﬁmf {%&%ﬁoglgally

€ process of re oving the solvent € SO r

when.a fatty.acid is.added, jt is. degirable that the fafty aci '&S@H”Iirf?t%flgs[yl 2%aing

dissolved, and further in the next step, it is not precipitated.

£asenthe physiplogically active substanceistobe added spthatthe v 1 e i

physiologically active substance is contained with the amount of 15 to 35

Jweight/weighYetedhe wholesmigrocapsule (a cotentefdhey abour 18 to
physiologically active substance in microcapsule). Therefore, the loading
amaount oBdrag ag a physjatogicallyractive substance isabout 17,0 aboutabout
50 % by weight, preferably about 18 to 10 about 43 % by weight, more
Preferdbly atsoutti9, to about:88 %by weight, farther. morecpreferablyto about
about 19 to about 25 % by weight, most preferably about 20 to about 22%

By vieight. A toarlirig amouant i achicuddted ratk of the2ddded apiouiit oP 2% by

the physiologically active substance to the total
welght. A loading amcunt is a calculated rate of the added

amount of the physiclogically active substance to the total
additive amount of each component comprising microcapsule
in the preparation. The entrapment ratio of drug such as
physiclogically active substance is about 75 % by weight or
more, preferably about 80 % by weight or more, more
preferably about 82 % by weight or more, further more
preferably about 85 % by weight or more, most preferably
about 89%% by weight or more. Herein, the entrapment ratio
is a calculated rate of the drug incorporated into
microcapsule to the additive amount of the physiologically
active substance.

The wvolume ratio of the above water-~immiscible solvent
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15 additive amount of each component comprising microcapsule in the
preparation. The entrapment ratio of drug such as physiologically active
substance is about 75 % by weight or more, preferably about 80 % by
weight or more, more preferably about 82,% by weight or more, further
more 20 preferably about 85 % by weight or more, most preferably about
89% by weight or more. Herein, the entrapment ratio is a calculated rate
of the drug incorporated into microcapsule to the additive amount of the
pheisiolegiealtyractivelsubstande: 25T helvaluinedratio oftthe abidvenwlateyo L vent
-immiscible solvent 55 and water-miscible solvent (including the third
dhfient Wwhehthe thieddolgant is addddee thefirst Solvént to belusedtin to be
the step of preparing the third solution is generally 35:65 to 55:45. SWhen
Wty atid is‘%ﬁfdeosﬂbetﬁe thitd SORARIARIEN i§é%olthfbhf6if solution is
%siologicallg active peptide, the fatty acid is added to the third solution
Hthe fitstahid’sedond soidtions are mixed or after the first and second
solutions are mixed. At this time, a solybilizing agent 10 can be used to '
dissolv@gt%ré fgtté %%%yasagﬁp%ﬂﬁﬁa%% #%é s%?u bifising aéé%t is ot fimitq P b
lan it.can be used as the.first.solvent or as the second solvent, an
e e o Ee B e e S By oty

20d.ethanol.aig particularly preferred,In 15addition, the sglventmay be.,. .4

heated to dissolve the fatty acid. As mentioned above, the fatty acid

capdesadded, at any.step-ip the peagess for preparing the first-soluion secong
and/or the second solution or for preparing the third solution 20 that is a

snixed sohdion thereofs Eae timing ot thesadditien of thedalty,Beidiis N8l agent
limited as long as the fatty acid is dissolved in an oil phase at the time
aehrervthedhird solutionss emudsifieckinfa the fourthassolutionsiofopmiaite.  The
emulsion, and it is determined depending on the 25kind of the fatty acid
anbuthe kind ofithessahtent sisedin Limited as long as it can be used

as the first solvent or as the second solvent, and lTower
alcohols wused as the second solvent are preferred, and
methanol and ethanol are particularly preferred. In
addition, the solvent may be heated to dissolve the fatty
acid.

As mentioned above, the fatty acid can be added at any
step in the process for preparing the first soluticn and/or
the second solution or for preparing the third sclution
that 1s a mixed soclution thereof. The timing of the
addition of the fatty acid is not limited as long as the
fatty acid 1s dissolved in an oil phase at the time when
the third solution is emulsified inte the fourth solution
to form an emulsion, and it is determined depending on the

kind ©¢f the fatty acid and the kind of the solvent used in
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56 each step because the solvent to dissolve may vary depending on the

kind of the fatty acid. The fatty acid is preferably added to a solvent having

a high-solubility of the fatty acid used because if the fatty acid is added to

a 5 solvent having a low-solubility, a solghilizing agent may be needed,

and there is a possibility that a ratio of the first and second solvents is
influenced. When a stearic acid is used as fatty acid, it is preferable to add

to the second solvent and heat to dissolve together the 10physiologically

Aefve peptide. LeThengthe Fesultape iirhsolution isdisperdetintoay vary
fourth solution comprised of an aqueous solution of an-'- emulsifier to
PreFArditRe ool phasEW (wdter PRade)tdmiuidivht and Thierdcapsuleds id is
Igrepare removirg? the 15 above-mentioned first solvent and second

db . . na

bR/ENt WhEn AdhiFd siferit isadded’ o the firstSoRent'da saitBifizingty ©f
agentis ysed to dissolve the fatty acid, the third solvent or the solubi] zin
%%n%%t%%uﬁgﬁéo&sﬁf %ie%%\cfé% af th%s%sttelf)?lnft%itstéfteﬁ?tlnge \ﬁgte?éi% pto a
volum O}ils %nerall lected go .about 1 to about 10,000 times, mor
Sprel%?a y about 5 to%bsofaﬁ 5%8 %gn]lgsl,%e%beéall?/opgrg}%lrgﬁhz/za%%utaﬁ? oQL ey
1300YL2.H00 times.of gn.gil.phase yolume ; 1 1 ; ¢, FRINE emulsiiier, ¢ 1o
contained in the above water phase, 25the same eémulsifier as those
exemplifiedhin dhe ahaves 57 gustainedsrelgase prepayation RAten 5 stearic
containuing the fatty acid can be used. In addition, an osmo-regulator
dnayibe added do the abavewater ghase: The ogerieguiater may REANWo the
osmo- 5 regulator which shows an osmotic pressure in the water solution
dhereof, and thersame osmeo-redudater astbosedxemylified intbgabove  the
sustained-release preparation not containing the fatty acid can be used.
physiologically active peptide.

Then, the resultant third solution is dispersed into a

fourth solution comprised of an agueous solution of an -

emulsifier to prepare the 0O (oil phase)/W (water phase)
emulsion, and microcapsule is prepared by removing the
above-mentioned first solvent and second sclvent. When a
third solvent is added to the first solvent or a
solubilizing agent 1s used to dissolve the fatty acid, the
third solivent or the solubilizing agent is simultaneocusly
removed at this step. In this step, the water phase volume
is generally selected from about 1 to ahout 10,000 times,
more preferably about 5 to about 5,000 times, especially
preferably about 10 to about 2,000 times of an oil phase
volume.

For the emulsifier contained in the above waler phase,

the same emulsifier as those exemplified in the above
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As a method for removing the first and second solvent 10 (including a

third solvent or a solubilizing agent, when third solvent is added to the first

solvent or solubilizing agent is used to dissolve the fatty acid; the same is

applied hereinafter), a method known per;se or an analogous method

thereto is used. For example, an example of the 15 method includes a

method of evaporating organic solvent under ambient pressure or with

gradually reducing pressure as stirring using a propeller type stirrer or a

ggrieticestirres lorea meatiied ot evdporating: organicsolvent byhegitgting acid

vacuum degree with rotary evaporator. 20particular, an in-water drying

TRéEthBE WiTetein a solvent is removed with stirring under ambient pressure

is preferable. ~ The control temperature of the emulsification process in

which e St S8bond BolVeiite are iimévetf cali®e defusteddsdfolte the
xample, about 5 tﬁ’ 50C. Further, it is 25preferable to adjust to about 15

10 %%élr"f tHiS tadd’ 3°88 method for BORIOMAYG tEMpEraliftd intRidéLy osmo-

metiod of acysting he sbove OIW emiion o the abave emperaiye,
and a method 0f preparing an emulsion By mixing the third and fourth € ¥3©er

Solutions,adjusted tg the aboye temperature, as S%V-eyﬁagﬁgk%ﬁfod géet those

placing all processes of the emulsification process in an environmen

éﬁém%§9@qg§emHe@WﬁeaboQQ“%@@%Q%%¥%m%g§§ég§mB?gﬁ%ration not

collected by centrifugation or filtration, and then washed repeatedly 10

dth-distilled,water seyera) timesdosgmoyve the fige physiologically active
substance, emulsifier and the like which is adhered to the surface of the

microcapselerant thentthe misracapsuleds e-dispersegrintodistiled solvent
water before lyophilized. 15During the preparation process, an
agglltindtiop a2 third solvent or a solubilizing agent, when
third solvent is added to the first solvent or solubilizing
agent is wused to dissolve the fatty acid; the same 1is
applied hereinafter), a method known per se or an analogous
method thereto is used. For example, an example of the
method includes a method of evaporating organic solvent
under ambient pressure or with gradually reducing pressure
as stirring using a propeller type stirrer or a magnetic
stirrer, or a method of evaporating organic solvent by
regulating vacuum degree with rotary evaporator. In
particular, an in-water drying method wherein a scolvent is
removed with stirring under ambient pressure is preferable.
The contrel temperature of the emulsification process
in which the first and second solvents are removed can be
adjusted to, for example, about 5 to 50°C. Further, it is

preferable to adjust to about 15 to 35°C. 1In this case, a
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inhibitor may be added to prevent agglutination of the particles. The
agglutination inhibitor includes, for example, a water-soluble

polysaccharides such as mannitol, lactose, glucose, and starches (e.g.,

corn starch), amino 20acids such as glygine, and proteins such as fibrin

and collagen. Among them, manhitol is suitable. The additive amount

of the agglutination inhibitor such as mann tol is generally O to about 24%

by weight to the whole microcapsule. 25In addition, after lyophilization,
nehere@ppropriate;n 59 ¢he migrocapsulesahay be heateddmleraredueedod of
pressure and the condition of not causing a mutual fusion of

Fickotapsdles® rehfove watlr and iheiorgahie solentdipve temperature,
microcapsules. It is preferable to heating at a 5 temperature around or

Fhightfy HiGherRar thebiktdravetiiste pBInEHIass tansifion Enfgératirdof third
biodegradable polymer determined by a differential scanning calorimeter
&tfh‘élngfh%rcFJhdﬁ oftERiperatueincrbakihg speed st 1 to Bt pEr-re, as

wnéiwte. Itsis more Rreg%ra le to heat at a temperature 10 around the th
intermediate point g&fassotrans(ﬁion t8 %Céjr“ﬁ%re of iodé@?gﬁgn@slg%%lymoe$ ©

Syijn he range of lemperatye ighgrby aBQHLIAC AN 0 o ro
intermediate point glass transition temperature. Especially, when a lactic
:agigdsglygolig-acid polymer is used as a biodegradable polymer, 15 heating

is conducted preferably at temperatures lying within the range from

around fhe inigrmediaie POMNE glags ansign temperaturg 0 &c11ected by
temperature higher than the intermediate point glass transition

demperatuesby 49C, Jurther marepreferabinat temperatures ying withititedly
the 20 range from around e intermedia e point glass transition
Wemperatuse 10 adempesatare highes than the idermediate paint glasshe free
transition temperature by 5C. Although the heating time may vary
rdependingoorr thelameuyrit of enicrobapgsule.dt is genérally aboutziRihdurs like
to 25168 hours, preferably about 24 hours to 120 hours,

which 1s acdhered to the surface of the microcapsule, and
then the microcapsule is re-dispersed into distilled water
before lyophilized.

During the preparaticn proceass, an agglutination
inhibitor may be added to prevent agglutination of the
particles. The agglutination inhibitor includes, for
example, a water-soluble polysaccharides such as mannitol,
lactose, glucose, and starches (e.g., corn starch}, amino
acids such as glycine, and proteing such as fibrin and
collagen. Among them, mannitol is suitable.

The additive amcunt of the agglutination inhikitor
such as mannitol 1s generally 0 to about 24% by weight to

the whole micrccapsule.

In addition, after lyophilization, where appropriate,
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60 especially preferably about 48 hours to 96 hours after the microcapsule
itself reached the predetermined temperature. The heating method is
not especially limited as long as a set of microcapsules can be uniformly
heated. 5 As the heat-drying method, faysexample, a method of
heat-drying in thermostat bath, fluidized bath, moving bath, or kiln, and a
method of heat-drying by microwave. Among them, the method of
heat-drying in thermostat bath is preferable. 10The sustained-release
preparatiorr ofthe gresemtanventioh obtaidedibyi¢he abovepreparatmaure and
methods can be obtained as a preparation in which a physiologically
Befive stibstaricedbmptiSed 6fd-waters6luble physiologieaylactifesion  of
peptide is substantially uniformly dispersed in a 15microcapsule
Bofipiisen Vi adacticacid PBRTer v sEdalttiéreor Hérefi ¢ solvents in
substantlally uniformly dispersed" means that a water-soluble

BhySidioyicay Httive pep{ge is'SubsEhGARF Bfitstmiy-GispetEadi Frf“ﬁ?le at a
blode radable po mer For exa jt in Iud s, but not limited o, a

b Ea i St Eiho vt a2t

mlcPocapsuIreehar ene 3%er”?’1ov

ga%@edgao _@hnelsgoca U'cs; g%%ey@%;ﬁeoa% Ubjecting to an em d%ica“polym@f

process with the state t p gically active pepti ¥

@éq%eﬂ@%@ew'ygn%rﬁ@éy%@@g@'vggé@lm%% Q@tho%%%@er under the

25Thereby, the suppression of initial excessive reélease of 61 the

Rhysiplogically active peplide, after administration.and.a stable grug, por ey

release in onset part can be achieved, additionally a sustained-release of
i physialogically active substancercan.alse be achiewed atdrug levels st ure

the Seffective blood concentration for a period from about 60 to
around the intermediate point glass transition temperature
of bhiodegradakle polymer or within the range of temperature
higher by about 30°C than the intermediate point glass
transition temperature. Especially, when a lactic acid-
glycolic acid polymer is used as a bilodegradable polymer,
heating 1is conducted preferably at temperatures lying
within the range from around the intermediate point glass
transition temperature to a temperature higher than the
intermediate point glass transition temperature by 10°C,
further more preferably at temperatures lyving within the
range from around the intermediate point glass transition
temperature to a temperature higher than the intermediate
point glass transition temperature by 5°C.

Although the heating time may vary depending on the
amount of microcapsule, it is generally about 12 hours to

168 hours, preferably about 24 hours to 120  Thours,
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400 days after the administration. As the sustained-release

preparation of the present invention obtained by the above preparing

method contains 15 to 35 (weight/weight)% of a water-soluble 10
physiologically active peptide per unit weight of the preparation, the

content of the physiologically active substance in the preparation is higher
contained than the conventional preparation. As the result, the rate of

content of the physiologically active peptide per unit 15 volume of a
ritrocapsule canddeealelbatedab 15to B85 (weught/we glti%eh thervolarfiecor the
weight of the whole sustained-release preparation needed per unit dose of
BRhETEEHE dgredieht can bedelaced: Theralsyl ot physica burdaipefature .
patients such as pain at administration and 20 induration after
adminiSiaticHEihichds B6hdiased ais ive restiR of tid- ddmikidtidtion ofa long
greparation having large unit volume can be reduced. The

SUstainst:réidadt EOMpBSTivn of tHe PrésentinveRtdh sayase m%rom of
microsphere, microcapsule, and 25microparticle, and microcapsule is

suitablé~ 62 C%jﬁat‘aﬂa%s,!oﬁs lai‘?ller%igrefgg]tsé%gmpggﬁoneéfat%%?éseant method of
HRVENMGD.cAN be ad @H‘é%%%%dc%% 'H‘%‘?#Hr, fomulated a5 g.starting material )
into any of various dosage forms such as an intramuscular, subcutaneous ’
OF ofgaminiegtion ar pdmplantationforpulation, g nasalectaland. . anong
intrauterine mucosal formulation, an oral formulation (e.g., a solid dosage

form suchias capsule (e.9. hardegapsyle and,soft capsule, apd-the likek e 1
granule and powder, or a liquid formulation such as a syrup, an emulsion,
rrsuspension, and 10the like) and the like. For example, when the
sustained-release composition of the present invention is formulated into

an injéctien formaration: it-canlbeformulatec inte ah@gueods the present
suspensiontogether witha dispersing agent(e.g., 15 surfactant such as

ITweert 80andHGO60] poblysatchanide sech asrsodium dyaluediiates can be
carboxymethyl cellulose, sodium arginate, and the like), a preservative

Jelgr imethyiparabed sirepylpafaben aribl thé like)r Bl Ssotonie iageht fe.ggt ive

sodium chloride, mannitol, sorbitol, glucose,

substance comprised of a water-soluble physiologically
active peptide is substantially uniformly dispersed in a
microcapsule comprised of a lactic acid polymer or a salt
thereof. Herein, the "substantially uniformly dispersed”
means that a water-scluble physiclogically active peptide
is substantially uniformly dispersed in the biodegradable
polymer. For example, 1t includes, but not limited Lo, a
microcapsule hardened by remecving organic solvent using in-
water drying method from a microcapsule generated by
subjecting to an emulsification process with the state that
the physiologically active peptide and the biodegradable
polymer are fully dissolved in the organic solvent.

Thereby, the suppression of initial excessive release of
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20 proline, and the like), or into an oil suspension by dispersing together

with a vegetable, oil such as sesame oil and corn oil to obtain a practically
utilizable sustained release injection formulation. When the

sustained-release preparation of the present 63 administered as an

aqueous suspension, it has excellent easy dispersibility against the

dispersion medium and is stable for a period of 24 hours or more after
dispersing. Thereby, an operativity related with preparing at

ShAaniih¥fatorPan fedidal st icin mepéatiéle 2 LAparicideidamateion and
of the sg tained-release composition of the present invention, when used

%s & Sspendifig iflectioh fétiulatioh, iSaRG diameter within rahge @chicved,
satisfying the dispersibility and.needle permeability,. 10 for example, a
CtrkEleoAA ot tc%iﬁgt)i%ﬁepm,gpfrefe?ablﬁ) aBsatd.89scally

. s dJLhne
mean partlcula}/e dlame?er IS a%)ou

450.,pm. mg esegﬁ%@béya%b.%%sl?t%%ooa@Wi oveh Method of making the,

v eve
sustained-release composition o the present invention to a gterl?e

Preparation ingludes, 15 hut nqt Jimited to, a rge_}?ggp gnaking all, . £0 to

preparing process to be sterile, a method of sterilizing by gamma-ray, an

somethogkof.adding an antiseptic;agent:  oThe sustained-release
composition of the present invention is low toxicity, thus it can be used in

a manmeal 26¢e.gsutnan.ccatie, pig.sdogpeatomesse ofat, and rahbit, ant s e+
the like) as a safe medicine. While a dose of the sustained-release

‘composition ofithe: presentinvention may wary depanrding ondhe. type amgr 2 ins
content of a physiologically active substance as a main
15 to 35 (weight/weight) % of a water-soluble
physiologically active peptide per unit weight of the
preparation, the content co¢f the physioclogically active
substance in the preparation is higher contained than the
conventional preparation. As the result, the rate of
content of the physioclogically active peptide per unit
volume of &a microcapsule can be elevated to 15 to 35
(weight/weight)%, the wvolume or weight of the whole
sustained-release preparation needed per unit dose of an
effective ingredient can be reduced. Thereby, a physical
burden o¢f patients such as pain at administration and
induration after administration which is considered as the
result of the administration of a preparation having large
unit volume can be reduced,

The sustained-release composition of the present
invention may be in from of microsphere, microcapsule, and

microparticle, and microcapsule is suitable.
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25ingredient, the dosage form, the duration of the release of 64 a
physiologically active substance, the target disease, and the target

animal, it may be an effective amount of the physiologically active

substance. A single dose of the physiolagically active substance as a

main ingredient, for 5 example when the sustained release preparation is

a 6-month preparation, can be appropriately selected from preferably

about 0.01 to 10 mg/kg weight per an adult, more preferably about 0.05 to

5 mg/kg \Weight' périan abult “FrE &ingle dG8E°6Fthe ‘Stltaifdd-rdl8gse present
composition 10 can be appropriately selected from preferably a range
HOhTAbGG0.68%0 56 nfghikg Weidttt pre ahadbit®fbre Breférabiya raifgh a5 2

from about 0.1 to 30 mg/kg weight pre an adult. frequency of
LA M et % fctve%r&é}ﬁlesnd nogsgﬁéﬁwe%lﬁlél%namh as

admiristration can be approbaria &ly sele

&qnteﬂtl?Egﬁéggéﬁigp,gica%x%?gg\ﬁea%%%s&ance as a main ingrg%iegtd Erle() n o or

dosage form, the duration of the release of a pﬁyrsiolgé:i%gﬁly actl

§HB§%E@§tqgﬂa¥g%ﬂ5%§§§oﬁqdEbeﬁgggi9”@%%t§th§HHOQE$é%%uterine

several weeks, once a month, once per several months (e.g., 3, 4, or

mebei20and the like)on, The sustainedrraleasepreparatign 9fthe ; o515 4
present invention can suppress an excessive release of the water-soluble

physiglogically activerpeptide-withinil dayeafter the adminisiiationeand,q soft
stabilize the blood drug 25concentration in patient body over the long-term
dwyrthele, and the like), granule and powder, or a liquid
formulaticn such as a syrup, an emulsion, a suspensiocn, and
the like) and the like.

For example, when the sustained~release composition of
the present invention is formulated into an infjection
formulation, it can be formulated into an agueous
suspension together with a dispersing agent (e.g.,
surfactant such as Tween 80 and HCO-60, polysaccharide such
as socdium hyaluronate, carboxymethyl cellulose, sodium
arginate, and the like), a preservative (e.q.,
methylparaben, propylparaben, and the like), an isotonic
agent {e.g., sodium chloride, mannitol, sorbitol, glucose,
proline, and the 1like), or into an oil suspension by
dispersing together with a vegetable, oil such as sesame
oil and corn o©il to obtain a practically utilizable
sustained release injection formulation.

When the sustained-release preparation of the present

invention is dispersed into a dispersion medium then
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65 stable release of the drug in an onset part for a period from 1 day to

about 1 month after the administration. As a result, the release of the
physiologically active substance can be maintained at the effective blood

drug concentration 5for a period from akut 60 to 400 days after the
administration. That is, when the sustained-release preparation of the
present invention is administered, for example applying to an

experimental animal such as rat and the like, the ratio 10 of a maximum
Biovdsricentrationsof te aetveingredivnts ®ithinC24 holiks dftef thexcellent
administration to the average blood concentration of the active ingredients
frony 24 hEGR1H Horhbhihy affe? T A8mihistrafioF RS fo' 00, ahatReFatipnd is
of the maximum blood concentration of active 15 ingredients within 24 ,
hotirs' Sfterthe adiftistratioR o tife ddtage Biood Coficéhitfatibn ot i+ 5109 -
{?‘gQVe ingredients from 1 mgqt@izatfter the%darniggtraj[i‘?gttg the

ststainad-reledse perfod the préparation preaetermmes [5 2055860 AR T

et e blopd concenation:me cupve (ANC,of (e 20 getive

ingredient within 24 hours after the administra on calculated from the

blood goncegntration,is_1 to 30%4 of the.total AUC, and AUG of the.active .| ., o

ingredient from 24 hours to 1 month after the administration calculated

fom ths blped cangentration s 10 £6,80% gfibedodh AUGand AUG.50h s 5

the active ingredient from 1 month after the 66
adsministratigntathgsustaingd-releaseperiodthe preparation predeiermings; «hin
is 10 to 90% of the total AUC. In particular, when the

sustasned:reledsel prepanationi efithe presant tpventionrusingla lactienaeitbi 11ty ,
polymer which

for example, a mean particulate diameter is about 0.1 to
300 um, preferably about 0.5 te 130 um, more preferably
about 1 to 100 um.

A method of making the sustained-release composition
of the present invention to a sterile preparation includes,
put not limited to, a method of making &all preparing
process to be sterile, a method of sterilizing by gamma-ray,
and a method of adding an antiseptic agent.

The sustained-release composition o©f the present
invention is low toxicity, thus it can be used in a mammal
(e.g., human, cattle, pilg, dog, cat, mouse, ralt, and rabbit,
ant the like) as a safe medicine.

While a dose of the sustained-release compositicn of
the present invention may vary depending on the type and

content of a physiologlcally active substance as a main

ingredient, the dosage form, the duration of the release of
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5 the weight-average molecular weight (Mw) is about 11,600 to about
20,000 is administered to a patient, the release of the physiologically
active substance from the sustained-release composition in vivo can be
maintained at the effective blood drug cencentration for a period from
about 10 60 to 130 days. In this case, for example, as applying to an
experimental animal such as rat and the like, the ratio of the maximum
blood concentration of the active ingredients within 24 hours after the
adrlimistratey icthelaverade piooddoncentratiornt ofthesadive iAgrediemts and
from 15 24 hours to 1 month after the administration is 2 to 50, and the
Fatio dFARE Rfaxiimblood’dondéitralion éfthe AétieliigrdieAR WithiPt the
4 hours after the administration to the average blgod concentration of the

Biitve oredieAtstrom - imohithta fMdhtHs Siter thé 28 dtiifistiatith s°
Zlg tgiBO c‘yAlUc% ?che acctiv\efeingﬁrg%i.ecrg vgituhin 24 hours after the dient . f
B dhinidtration calctlated from the Biood concehtratidhis'3 to 098 dt e+ FoF
t , ADC of th ive.ingredient from 24 hours to 1 month
e st T o e BiogH S behabn 25 o e
@Q@@QEQ’@JQ}@ ADQ, and %‘BQ&H;EE‘% Q{:E\i% 64Jngredientiron, 1 referably
monthto3 monthsafterthe administration is 10 to 35% of the total ABG.

Whenr the sustaineddeleaseprapargtion of the,present iNVeption.Using & rap 1 v
lactic acid polymer which the weight- 5 average molecular weight (Mw) is
#About 19,000 te@boukg7 0P0\s administered o adpatient, the release of

the physiologically active substance from the sustained-release

compdsition $ni niybecar deemaifitained attheeffective hldedidrigcomposition
concentration for a period from about 120 to 400 10 days. In this case, for
Exampie, asrappying tean expesmental amional suelf asaafandithedikee from
the ratio of -the maximum blood concentration of the active ingredients

T 24 Hours aftéCthecadiministratibh to tive average bloodresicentrafienably
of the active ingredients from 24 hours 15 to 1 month after the
adhiifitraficon s $0'60 ard fife rafiost (e nisirdilifn Blssdan adult.
concentration of the active ingredients within 24 hours after the

administration o & BveFage b coHcehtrafibn ottfe ddtivetRgredients tely
froim 1“m8nth éo 6 manths after the a%minis%ration is 20 dto 500.
seiecCte epending o¢n  the ype  an

+

he

content  of  a
physiologically active substance as a main ingredient, the
dosage form, the duration of the release of a
physiolegically active substance, the target disease, and
the target animal, such as once per several weeks, once a
month, once per several months (e.g., 3, 4, or 6é months,
and the like}.

The sustained-release preparation of the present
invention can suppress an excessive release of the water-
soluble physiologically active peptide within 1 day after
the administration, and stabilize the blood drug

concentration in patient body over the long-term by the
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20 AUC of the active ingredient within 24 hours after the administration

calculated from the blood concentration is 1 to 20% of the total AUC, and

AUC of the active ingredient from 24 hours to 1 month after the

administration calculated from the bloodsegoncentration is 10 to 50% of the
25total AUC, and AUC of the active ingredient from 1 month to 68 6

months after the administration is 40 to 90% of the total AUC. A

release property of a drug in the sustained-release composition of the

present invehtor is inffluenied By g 5 loading ameurit opthetdriigona period
preparing, additives such as stearic acid, several above described

cbhtitibnsd Bick asBther-prepafing eoaditions bha fermiaton. riHerefore, As a
an ideal blood concentration pattern corresponding to the intended

StiSthlted-Féi8ads pEAGE cait bblseldtied by L1W idguldtihg thehy 8s substance
aggrg}priate.,Particularly, the regulation of the loading amount of a drug in

Préparind or-theSddtfitvedsult Bs Sldatictadid efdbeth Eontfol gt acertration
elease rate on.onset part (from 24 hours o 1 month after administration

é%l this a%%lé%a?r?id-feﬁgéése %}De%“é?atioﬁows%win%@n i %I\"Slooa%teg the

§&9§ﬁr‘;ﬁt§%qpé‘cﬁ ttern can be prepared. While a sustained-release
composition of the present invention can be used as a

prophyfagtic/therappitic agent @g%'%%%rbo-%djé%@@sp%ofygg&%% M the
type of the 20 physiologically act. ye substanbe contained therein,for

exasnle, whensthe:physiologieally-aclive substanee issankBiRHapp1ving to
derivative, it can be used as a prophylactic/therapeutic agent againsta -

Hormepe-dependent diseasel, especiallysa sex hermonadependent the ratio
disease such as 25a sex hormone dependent cancer (e.g., prostate

cangemaximum blood concentration of the active ingredients

within 24 hours after the administration to the average
biood cencentration of the active ingredients from 24 hours
to 1 month after the administration is 2 to 90, and the
ratio of the maximum blood concentration of ‘active
ingredients within 24 hours after the administration to the
average blood concentration of the active ingredients from
1 month after the administration to the sustained-release
period the preparation predetermines is 20 toe 500. Area
under the Dblood concentration-time curve (AUC) of the
active ingredient within 24 hours after the administration
calculated from the blood concentration is 1 to 30% of the
total AUC, and AUC of the active ingredient from 24 hours
to 1 month after the administration calculated from the
blood concentration is 10 to 80% of the total AUC, and AUC

of the active ingredient from 1 month after the
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69 uterine cancer, breast cancer, and pituitary tumor, etc.), prostatic
hyperplasia, endometriosis, uterine fibroid, precocious puberty,
dysmenorrhea, amenorrhea, premenstrual syndrome, and multilocular
ovarian syndrome, a prophylactic 5 ages# against premenopausal breast
cancer postoperative recurrence, a prophylactic/therapeutic agent against
a disease such as Alzheimer disease or immunodeficiency, and a
contraceptive agent (or when a rebound effect after the drug withdrawal is
YIBA N4 PrEFHyIattic/thefapelticcagerit 36 agar@t adnfenfity) ampthedike. the
In addition, it can be used as a prophylactic/therapeutic agent against a
BERGH-Gr-Malig At Ao WHidRisisex Horfondiidéendent bttt 2AUC-
LH-RH sensitive, Therefore, an administration of an effective dose of 15

the presenbiierdpatititfprophyidctic dyent o maritials cansieveti/ieat 2 -1 on

%\ie%%ormone de(penderé%(gl%ases such as alggr;tmone dependeﬂtémer which

ease, Especially sex hormone dependerit cancer {:e.ga.?:brdos?acie ancer,
NE.G %Ccela?rreff‘g %aﬂwco‘?{e%%q.B%‘?'&a%é%@%ﬁ‘%)’iproéﬁz%'ﬁt 11,600 to
yperplasia, 20endometriosis,uterinefibroid,precociouspuberty,

dysmenorhea,camenaorhea, premensirual syndrome .and multilocplare, . ... ¢

ovarian syndrome and the like, and can prevent conception, furthermore

1088 pravent a premenopausakbreast canserpesteperative reglurence - 4 i ned-
The present invention is further described with referring to the following

EXamples andnGemparative Examplesswhichrarenot intended 1o &estrigk:  +he
the invention. Examples 5The weight-average molecular weight and the
cbhhtant 0f eath polymiriny thecfollewingExamplés and Gomparadtivierom about
Examples are a polystyrene-reduced eight-average molecular weight
hedsuréd By dgel:permdationichsomatograghy-(GR@)wsing aas applying to
monodispersed polystyrene as a reference substance 10 and a content of
FBachpoimercsdledarifiom tierm AR ebstremehts Afe péfisrmddwithat io
a high-speed GPC apparatus (HLC-8120GPC; Tcsoh Corporation%, using
HuperH#00 XD afFSuperi2060 (b6t T63BH EbigttatioRY as & 86lumActive
and tetrahydrofuran as a mobile phase at a flow rate of 0.6 15mL/min.The

%ﬁ%&ﬁ%ﬁ% %%naa&%a%a%@d%%%ﬁa after the administration to the

average blood cconcentration of the active ingredients from
24 hours to 1 month after the administration is 2 to 50,
and the ratio of the maximum blood concentration of the
active ingredients within 24 hours after the administration
to the average blood concentration of the active
ingredients from 1 month to 3 months after Lhe
administration is 20 to 350. AUC of the active ingredient
within 24 hours after the administration calculated from
the blood concentration is 3 to 30% of the total AUC, and
AUC of the active ingredient from 24 hours to 1 month after
the administration calculated from the blood concentration

is 40 to 80% of the total AUC, and AUC of the active
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" differential refractive index. A measuring method of a blood drug level

includes the following methods. For leuprorelin acetate, for example,

leuprorel n acetate and 1251-labeled leuprorelin acetate in 20a serum

sample are competitively reacted with agabbit anti -leuprorelin acetate

serum. A goat anti-rabbit y-globulin serum solution as a second antibody

and a normal rabbit serum solution are added to the produced conjugate

and reacted, and centrifuged followed by measuring a 25radioactivity of

e pretipitate. Lebipedrelinlacetaten 7 confeentrafion indha kerumasaispte  the
is obtained from a calibration curve produced at the same time. In

ABitionS eaprorsiin' &cetbte®Gs feterred & a8 "TAP2144YR the Figures. 5
Example 1 A solution of 3.83 g of EL-lactic acid polymer
(weight-3VBraldIBEMA! Wefght>14 366) i 62 Y6t dicHlordmetiiheb resent

was a dleodnto a siorllution prfgarce.d by ad,d(;llng 1014.56 (ﬁg of methanol to 0.96
§ of freeze-dried powd&r of luptorelitacetdts, iSESIving tHe potder Wi 90t -

M%g%at @ggggggg n((;ifi %Eh%gls%boli(%%;o raom tempuel_[at%rﬁ é(%gg) %gd about

dispersed to prepare the oll phiase (0 se)J.'SfAt his point, the loading
ameunt ofithe dryg i:209%. After the Q 13 phase was (E%%edrtglaeba%% 193G the

the solution was poured into 0.8 L of an aqueous solution of 0.1% (w/w)

Pehwinyl alpohol (EG=A0, Nippan,Synthetic Chemicaljpdustny Gonddd ) e 1 e se
pre-adjusted to about 15C, and was emulsified with a homomixer

dekushicKika KegyoGarporation) ocprepare OMhed at the effective
blood drug concentration for a period from about 120 to 400

days. in this case, for example, as applying to an

experimental animal such as rat and the like, the ratio of

" the maximum blood concentration of the active ingredients

within 24 hours after the administration to the average
blood concentration of the active ingredients from 24 hours
to 1 month after the administration is 10 to 90, and the
ratio of the maximum blood concentration of the active
ingredients within 24 hours after the administration to the
average blecod ceoncentration of the active ingredients from
1 month to 6 months after the administration is 20 to 500,
AUC of the active ingredient within 24 hours after the
administration calculated from the blood concentration is 1
to 20% of the total AUC, and AUC of the active ingredient
from 24 hours to 1 month after the administration
ceglculated from the blood concentration is 10 te 50% of the

total AUC, and AUC of the active ingredient from 1 month to



10

15

20

20 emulsion (turbine rotation frequency: about. 7,000 rpm). This 0/W

emulsion was in-water dried for about 3 hours, and sieved through a sieve
having an opening of 75 pm, then, the microcapsules were precipitated

and collected using a centrifuge (CR5DkgHitachi, Ltd.; rotation frequency:
about 252,500 rpm). The collected microcapsules were re-dispersed 72

in distilled water.The microcapsules were precipitated and collected by
repeating the same centrifuge operation, and then re-dispersed in a small
armouritiof water antisaidthinturieswas recovered #an eggpfant-shaped total
flask together 5 with 0.507 g of mannitol and frozen, then freeze-dried

Aith-a freeze drier (DF-01H, ULVAC) to obtain the mixed powder of the

leuprorelin-containing microcapsules and mannitol (hereinafter referred to

as "mi€ oESPSiAE HoERPY CEhe EonténtOffeuptorelifl Acstate fhithad-release
obtained 10 microcapsule powder was 15.3%, and the yield was about

6396 Frbht tHe rédults NEwds fotifib that e eortteht of feuprotefitacédte Py 2
lirg) g%je-nmicrocapsgle was 8.02{0. The term "thecontentofle# rorelin b
acetatem the microcapsule™as retdrred hBrsik Afedné a Edlcaiated e ic 2s
S et carvies TP Mg e ol sl chaget et s
of each raw matérial (leuprorelin acetate, lactic aci pocfymer and mann "~ i

Jeb.by the yjeld (hereinafter referred t9. as "ebtained. amgynt”), followed by, |

multiplying by "the content of leuprorelin acetate in the microcapsule

Revder” s diviged by, thervalue calculated by subtragting the.amoupt ok o 16

mann tol from the obtained amount, that is, it means the value calculated
ihy:thedelowing fermulacCentent 9%6) ofJeuprotelinagetatedn theeMected by

crocapsule

regulating them as appropriate. Particularly, the
regulation of the loading amount of a drug in preparing or
the @dditives such as stearic acid enable a control of a
release rate on onset part (from 24 hours to 1 month after
administration) and thus a sustained-release preparation
showing an 1ldeal blood concentration pattern can be
prepared.

While a sustained-release composition of the present
invention can be used as a prophylactic/therapeutic agent
against wvarious diseases depending on the type of the
physiologically active substance contained therein, for
example, when the physiclogically active substance is an
LH-RH derivative, it can be usead as a
prophylactic/therapeutic agent against a hormone-dependent
disease, especlally a sex hormone dependent disease such as

a sex hormone dependent cancer (e.g., prostate cancer,
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= [Total (g) of the charged weight of each raw 25material]x[Yield

(%)]x[Content (%) of leuprorelin acetate 73 in the microcapsule powder]/[[
Total (g) of the charged weight of each raw material]x[Yield (%)]-[Amount

(g9) of mannitol]] wherein, [Total (g) of theharged weight of each raw
material]x[Yield (%)]=[Obtained amount (g)], and corresponds to the

content of leuprorelin acetate as the physiologically active substance to

the whole microcapsule (the same is applied hereinafter). 10Example 2
Teermictocapsaterpowderagds obtaireed, in dhel sarheumanner asuExampletc. },
1 excepting thatthe temperature after the oil phase (0 phase) was
prepareliand thevemperature, of 0SIRIWANY agdecus solitiohiafepolylidytoid,
alcohol (EG-40, 15Nippon Synthetic Chemical Industry Co., Ltd.) were
RitfrstEd $0! ab it Z0e: The CHREH Of Idiptoreit atetatd fifthe obtalfEd trual
microcapsule powder was 15.1%, and the yield was about 64%.

RO i Testits] ifWad fouid thaf tia"contér or 20t iptorelin deetats yit <t e
gg%g@CkgggiwgéNa%%gﬁggbpausal breast cancer postoperative
recurrence, a prophylactic/therapeutic agent against a
disease such as Alzheimer disease or immunodeficiency, and
a contraceptive agent (or when a rebound effect after the
drug withdrawal 1s used, a prophylactic/therapeutic agent
against a infertility) and the like. In addition, it can
pe used as a prophylactic/therapeutic agent against a
benign or ihalignant tumor which is sex hormone independent
but is LH-RH sensitive.

Therefore, an administration of an effective dose of
the present therapeutic/prophylactic agent to mammals can
prevent/freat a sex hormone dependent diseases such as a
hormone dependent disease, especially sex hormone dependent
cancer {a.¢., prostate cancer, uterine c¢ancey, breast
cancer, and pltuitary tumor, etec.), prostatic hyperplasia,
endometriosis, utarine fibroid, precocious puberty,
dysmenocrrhea, amenorrhea, premenstrual syndromne, and
multilocular ovarian syndrome and the like, and can prevent
conception, furthermore can prevent a premenopausal breast

cancer postoperative recurrence.
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Example 3 The microcapsule powder was obtained in the same

manner as Example 1 excepting that the temperature after. 25the oil

phase (0 phase) was prepared and the temperature of 74 0.1% (w/w)

agueous solution of polyvinyl alcohol (E&s40, Nippon Synthetic Chemical

Industry Co., Ltd.) were adjusted to about 25C. The content of leuprorelin

acetate in the obtained 5 microcapsule powder was 14.3%, and the yield

was about 64%. From the results, it was found that the content of

leuproiilih acetzte émithe rhicveedpsole was 16.8%. tExampld 4st0Theed with

microcapsule powder was obtained in the same manner as Example 1

BeXEBpting that the terhpérature bter ol phasendhasey was prepaseth tive

and the temperature of 0.1% é;vr\T/fw) aqueous solution of polyvinyl alcohol

e &g NippBh Syutietk GRemidal ittty 'co. FERIY weTe AdjstelvBiG 1 on -
bout 30C. The content of leuprorelin acetate in the obtained

rﬁﬁ%%%a%gule powder was 13.4%, and the yield was about 67%. From the

results, it was fo ng_that the content of leuprorelin acetate in the M
nﬂuoi%%gu%%ﬁgs siﬁﬁfﬁ?ﬁxgé%u§gi§% WElékt ané g%e content of

each polymer in the following Examples and Comparative
Examplies are a polystyrene-reduced weight-average molecular
weight measured by gel-permeation chromatography (GPC)
using a monodispersed polystyrene as a reference substance
and a content of each polymer calculated from them. A1l
measurements are performed with a high-speed GPC apparatus
(HLC-8120GPC; Tosoh Corporation), using SuperH4000 x 2 and
SuperHZ000 (both Tosoh Corporation) as a column, and
tetrahydrofuran as a mobile phase at a flow rate of 0.6
mL/min. The detection is conducted Dbased on the
differential refractive index.

A measuring method of a blood drug level includes the
following methods., For leuprorelin acetate, for example,
leuprorelin acetate and 125I-labeled leuprorelin acetate in
a serum sample are competitively reacted with a rabbit
anti-leuprorelin acetate serum, A goat anti-rabbit y-
globulin serum solution as a second antibody and a normal
rabbit serum solution are added to the produced conjugate
and reacted, and centrifuged followed by measuring a

radioactivity of the precipitate. Leuprorelin acetate
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A solution of 119.5 g of DL-lactic acid polymer (weight-average molecular

weight: 14,100) in 200 g of dichloromethane was adjusted to 30 C,

and this solution 25was added to a solution which 142.5 g of methanol

was added 75 to 30.0 g of leuprorelin acetate, dissolved with warming at

about 40C and then cooled to room temperature (25C), and said mixture

was dispersed to prepare the oil phase (0 phase). At this point, the

loading amount of the drug is 5 20%. Then, after the 0 phase was cooled

e ABBLITSE R solitiorfas potiFsdintd 2Bl 6f ah aquebtis sokdionfofor  a

0.1% (w/w) polyvinyl alcohol (50-40, Nippon Synthetic Chemical Industry

o 109 pretadfustEa 1 ABBHEEST Sand-Was EMdsifiéd Svith HOMOMIC

LINE FLOW ébTokushu Kika 10 Kogyo Corporation) to prepare the 0/W

emulsio (tiFSiné rStion %&i&éﬁégﬁf%b&taﬁ@ﬁ@ﬁﬁn, and dircafating? to as
) rofation frequency; about 2,000 rpm.). This 0/W emulsion was

ﬁ]ﬂgv%gtgrt}(?riedl%r%%%u?é%oﬁ%sef and sieved through a sieve having an

opening of 75 pm, then, the microcapsules 15 were continuously

precipitated with a centrifuge (H-600S; Kokusan Enshinki; rotation

dregueney:;about 2,000 rpm, and flow rate: about 600 ml/min) and

collected. The collected mic ocapsules were re-dispersed in a small

amount of distilled water, and:sieved through a sievehaving an20y  polymer

opening of 90 pm, then, 21.1 g of mannitol was added and freeze-driecf

withi fseezendeera(F M5 e S, ULV AG)KI00htain the migocapsule 6,4 g of

powder. The content of leuprorelin acetate in the obtained microcapsule

- powder was=14%nandrthe yidldewas:abaut 56% tErom thegesults] ithwasadding

found 25that the content of leuprorelin acetate in the microcapsule 76
4vast181 % E methanol to 0.96 g of freeze-dried powder of

leuprorelin acetate, dissolving the powder with warming at
about 50°C and then tdoling to room temperature {(25°C), and
dispersed to prepare the o©il phase (0 phase). At this
peoint, the lecading amount of the drug is 20%. After the O
phase was cooled to about 15°C, the solution was poured
inte 0.8 L of an aqueous solution of 0.1% (w/w) polyvinyl
alcohol (EG-40, Nippon Synthetic Chemical Industry Co.,
Ltd.) pre-adjusted to about 15°C, and was emulsified with a
homomixer (Tokushu Kika Kogyo Corporation) to prepare O/W
emulsion  (turbine rotation frequency: about 7,000 rpm).
This O/W emulsion was in-water dried for about 3 hours, and
sieved through a sieve having an opening of 75 um, then,
the microcapsules were precipitated and collected using a
centrifuge (CR5DL; Hitachi, Ltd.; rotation frequency: about

2,500 rpm). The collected microcapsules were re-dispersed
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Example 6 A solution of 119.5 g of DL-lactic acid polymer (the 5
weight-average molecular weight: 14,100) in 200 g of dichloromethane
was adjusted to 30 C, and this solution was added into a solution which
142.5 g of methanol was added to 30.0 g:of leuprorelin acetate, dissolved
with warming at about 40C and then cooled to room temperature 10
(25C), and said mixture was dispersed to prepare the oil phase (0 phase).
At this point, the loading amount of the drug is 20%. Then, after the O
Phasewhs tosled t6 BBout 20C€ the Bolution Wes odredimte 2P L of Bpitated
agueous solution of 0.1% (w/w) polyvinyl alcohol (EG-40, Nippon
Gyhthetie Eaferfical tdusty o D) pte-aditistedid Hbout 20€, afgration,
was emulsified with HOMOMIC LINE FLOW (Tokushu Kika Kogyo .
Toipbration) o prepars the“ oM emufEisht Gurbitie fotation fisduencyand said
about 7,000 rpm, and circulating pump rotation frequency: about 2,000
TRERL) 50 THES O SRR wab ita(e? AHod Tor AbBUT Fhoute, dnd-o9e thex
jeved through a sieve havi n openipg of 75 pm, then_the ) .
ErocApEUI6S el CARtHUBLY BrSHipIAlad With 4 Sentiuge G-6008 % £
Kokusan Enshink rofation,frgquencys» ahout 2,.000.rpm, apg the fow fatg,, .
about 600 ml/min) and 25collected.The collected microcapsules were
se-dispersed 7/ i-a small. ameuntof distilled-water-and sievedthropgh 5 + o1
a sieve having an opening of 95 pm, then, 17.2 g of mannitol was added
anshfcaezerdied withdreeze drier {DFMO5A-S: AHVAE) to-btaimthe
microcapsule powder. The content of leuprorelin acetate in the obtained
microczpsule poweer wast161@%pand the yield waszahout 6% irfom e i ned
results, it was found that the content of leuprorelin acetate in the
mmicrocapsealelwap 8596, WeCGompaidtiveExanmple lyie kb @887 gbbut 63%.
leuprorelin acetate, 1 g of distilled water was added to dissolve. To this
Sohition“Wéas added atsolutiohtof 765 g dfDinfacticlaeid polipmer content  of
(weight-average molecular weight: 13,900) in 12.8 g of dichloromethane,
IePHights dispe fseditisy e hand: Bfenpriniariy Bfiulsifiedasith Holjtton  The
(Kinematica) for about 30 seconds to prepare the W/O emulsion (rotation
fregency™ 86out TVOBGPM). A? this pﬁ%?ﬁférlﬁé&%g amofihféfthe diig the
niﬁ 10%. Thenl after this W/O emft:ilsﬁlo_n was cooled to 20 about 15C, the
Solition Was pouret’into 1 6L 6f an ahtiebud Ssilifior of 6198 twik)® Tate in
olyvinyl.alcohol (EC-40, Nippon thetic Chemical Industry Co., Ltd.) _
o 15 A St 15 S moRdarty B ertad Hith nanisieer <he

dokyshy Kika kspgya Eorparation) fo prepare the WIQIVY 22emulsion, .o a+q,

(turbine rotation frequency: about 7,000 rpm).
lactic acid polymer and mannitol) by the vield (hereinafter

referred to as "obtained amount"), followed by multiplying
by "the content of leuprorelin acetate in the microcapsule
powder" is divided by the value calculated by subtracting
the amount of mannitel from the obtained amount, that is,
it means the value calculated by the following formula:
Content (%} of leuprorelin acetate in the microcapsule

= [Total (g} of the charged weight of e¢ach raw

materiallx[¥Yield (%) ])xiContent (%} of leuprorelin acetate
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78 This W/O/W emulsion was in-water dried for about 3 hours, and sieved
through a sieve having an opening of 75 pm, then, the microcapsules

were precipitated and collected using a centrifuge (CR5DL; Hitachi, Ltd.;
rotation frequency: about 5 2,500 rpm).7Fhe collected microcapsules

were re-dispersed in a small amount of distilled water, added 0.9 g of

mannitol and freeze-dried with freeze drier (DF-01H, ULVAC) to obtain the
microcapsule powder. The content of leuprorelin acetate in the obtained

10 mitrocapsokcpewder wassn s ahd the fieldhwas (@iout62%.Fromharged
the results, it was found that the content of leuprorelin acetate in the
niefdehpsufe W 1%aCorfiparative Ekample 2A5A sblutiblysn8183 glgh  of
DL-lactic acid polymer (weight-average molecular weight: 13,900) in 6.4 g

"Bt Bithidtbmethane was added to a solution which 7.79 g of methanol was

3gded to 1.61I of the freeze-dried powder of leuprorelin acetate,
HissoR/ed with Wariring ‘&t 'abdth 50¢ 20 andtRER codfedtorodm  each  raw

temperature (25C), and said mixtyre was dispersed to prepare the oil

Hﬁ)%iégél(ﬁ p gfg)l. %&Jtahlé ‘b%ﬁft,[t e%%‘ugl‘iencgj at gﬁlﬁitof?ﬁ% %rug is 30%.

Then, the.0 phase.was poured into 0.8 L. of an.aqueous solution 01;0.1%

a&vﬁv)%%%yv?n;%%%‘c% o?’(%olfa%(% NiLE)%oFieSygr]th%%ic %&ﬁ]efr%c% J[rrlldust(?)? T—Caot.,e as

Ltd.) Prg lusted 10 aheut 15C, 79;and was emulsified with @ homomixey, ) .
u

(Tokus ika Kogyo Corporation) to prepare the 0/W emulsion (turbine

Hotation fregueacy rahout Q00 ). This0/VK enuisign was, in-water
dried for about 3 hours, and sieved through a sieve 5 having an opening

of 75 pm, then, the microcapsules were precipitated and collected with
centrifuge (CR5DL; Hitachi, Ltd.; rotation frequency: about 2,500 rpm).
Epfmnedlkected microcapsules were re-dispersed in distilled water. The
microcapsules were precipitated and collected by repeating

The microcapsule powder was obtained in the same
manner as Example 1 excepting that the temperature after
the oil phase (0 phase) was prepared and the temperature of
0.1% (w/w) aqueous solution of polyvinyl alcohol (EG-40,
Nippon Synthetic Chemical Industry Co., Ltd.) were adjusted
to about 20°C.

The content of leuprorelin acetate in the obtained
microcapsule powder was 15.1%, and the yield was about 64%.

From the results, 1t was found that the content of

leuprorelin acetate in the microcapsule was 17.8%,

Example 3
The microcapsule powder was obtained in the same
manner as kExample 1 excepting that the temperature after

the oil phase (C phase) was prepared and the temperature of
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10 the same centrifuge operation to collect them, and then re-dispersed in

a small amount of water, and said mixture was recovered in an
eggplant-shaped flask together with 0.578 g of mannitol and frozen, then
freeze-dried with a freeze drier (CF-01H; ULVAC) to obtain the

microcapsule powder. 15 The content of leuprorelin acetate in the

obtained microcapsule powder was 16.8%, and the yield was about 74%.

From the results, it was found that the content of leuprorelin acetate in the
Pnitrocdpsiie was19:3%. 20CompanativeExample 3ré Solatian-of3.83(gG-40,
of DL-lactic acid polymer (weight-average molecular weight: 14.300) in 6.4
Wigfdichlonidthhhe wascaddadliniodsoiution(reparedchy  we adinl usted
9.80 g of methanol to 2.06 g of the freeze-dried 25powder of leuprorelin
HeetdteidisgoiVing the powder with 80 warming at about 50C and cooling

to room temperature (25C), and dispersed to prepare the oil phase (0 ‘
phase} 1 th*€BSiRE theldadhig BrBhAL o the* GRIGHE 350D THeRC thelprained

hase was paqured intg 0.8 L of an aqueous solution of 5 0.1% (W/WH? .
Byl Aicbnol LG HeE Nipgon &ynthete Cherigabihadsiny Co. Thayt 64
re-adjysted to about, 15C, and was emulsified, with.a homomixer

(‘Jlf'co)ﬁjsf%jn I%ikaﬁ?ggu}l/iotéérpo%tion‘ﬁos pre%aurg(%he gmtemlﬁ')lg:%n (ﬁjor%ﬁ]%n £ of
retien feauencyc Abaut 7,000.m), This QA eydsing wasdny 30 water

dried for about 3 hours, and sieved through a sieve having an opening of

75 pm, then, the microcapsules were precipitated and collected using a
centrifuge (CR5DL,; Hitachi, Ltd.; rotation frequency: about 2,500 rpm).
ebhagallected microcapsules were re-dispersed into distilled 15 water. The
microcapsules were precipitated by the centrifuge operation to collect

them, and then e-dispesseckintg avsmeall amosnt obwateteand said the same
mixture was recovered in an eggplant-shaped flask together with 0.623 g

gf miannitelsantfeozehe then freezexdiied withatfreeze temperature after

the oil phase (O phase) was prepared and the temperature of
0.1% (w/w) aqueous solution of polyvinyl alcohol (EG-40,
Nippon Synthetic Chemical Industry Co., Ltd.) were adjusted
to about 30°C.

The content of leuprorelin acetate in the obtained
microcapsule powder was 13.4%, and the yield was about 67%.
From the results, it was found that the content of

leuprorelin acetate in the microcapsule was 15.6%.

Example 5

A solution of 119.5 ¢ of DL-lactic acid polymer
(weight-average molecular weight: 14,100} 1in 200 g of
dichliorcmethane was adjusted to 30 °C, and this solution

was added to a solution which 142.5 g of methanol was added
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20drier (DF-01H, OLVAC) to obtain the microcapsule powder. The

content of leuprorelin acetate in the obtained microcapsule powder was

15.0%, and the yield was about 73%. From the results, it was found that

the content of leuprorelin acetate in the microcapsule was 17.3%. 81

Experiment Example 1 Each 29 mg of the microcapsule powder

prepared in Example 1 or 34 mg of the microcapsule powder prepared in

Comparative Example 1 was suspended in about 0.4 mL of 5 dispersal

vehigle, @nd subcltamevasklddmiaistéretdo adrbs (4 5mg dest ltalcutatedy at

as leuprorelin acetate), then the leuprorelin acetate concentration in the

sbrun wais Measured N Ehe transition vbblosdworicemtration within(24°C) , and

hours and up to 13 weeks after the administration is shown in Fig. 1. 10

TheCafutatet festilisof the?Makinitm E6hcERtFRIE(CHEK) dhdtarédiase (O
nder the bload concentratjon-time curve (AGO) within 24 hours after the ‘

11g\%‘_r“nsiﬁji tratighand ADG (0t Bhset Patt) frBfT 24 HodBI8 bne Phorith afdr iy 1s

%?)Q administration are shown in Table 1. As shown.in Fig. 1 and Table 1,

max 15'8hd AUG Within'24 Holirditer 1RE abifiisatih miStmpie £+ the
248 lgwey, and the blond. conegntration and AYG of onset partare higher .

than those in Comparative Example 1. That , a preparation using the

HMemethod can Zgrgmﬁimﬁsupmﬁﬁ%%of theexesssive drug releass v ot s o
within 24 hours 20 after thé administrati on., and result in the great

qngfgav(@mentzgfdt@@éwsi@en of bleed congentration, o opsetpartTaple ;o
and was emulsified with HOMOMIC LINE FLOW (Tokushu Kika
Kogyo Corpcration) to prepare the O/W emulsion (turbine
rotation freguency: about 7,000 rpm, and circulating pump
rotation frequency: about 2,000 rpm.). This O/W emulsion
was in-water dried for about 3 hours, and sieved through a
sieve having an opening of 75 um, then, the microcapsules
were continucusly precipitated with a centrifuge (H-60085;
Kokusan Enshinki; rotation frequency: about 2,000 rpm, and
flow rate: about 600 ml/min) and collected. The collected
microcapsules were re-dispersed 1in a small amount of
distilled water, and sieved through a sieve having an
opening of 90 pm, then, 21.1 g of mennitol was added and
freeze-dried with freeze drier {(DFM-0B3A-3, ULVAC) to obtain
the microcapsule powder. The content of leuprorelin
acetate 1n the obtained micrcocapsule powder was 14%, and
the yield was about 55%. From the results, it was found

that the content of leuprorelin acetate in the microcapsule
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Within24hoursafter the administration From one the 24hoursto
monthafter administration Cmax [ng/mL] AOC [ng week/mL] AUC [ng
week/mL] Example 1

76

was 18.1%.

Example 6

A solution of 119.5 g of DL-lactic acid polymer (the
weight-average molecular weight: 14,100} in 200 g of
dichloromethane was adjusted to 30 °C, and this solution
was added into a solution which 142.5 g of methanol was
added to 30.0 g of leuprcrelin acetate, dissolved with
warming at about 40°C and then cooled to room temperature
(25°C), and said mixture was dispersed to prepare the oil
phase (O phase}. At this point, the loading amount of the
drug is 20%. Then, after the O phase was cooled to about
20°C, the solution was poured into 25 1 of an agueous
solution of 0.1% (w/w) polyvinyl alcohol (EG-40, Nippon
Synthetic Chemical Industry Co., Ltd.) pre-adjusted to
about 20°C, and was emulsified with HOMOMIC LINE FLOW
{Tokushu Kika Kogyc Corporation) to  prepare the O/W
emuzlsion {turbine rotation freguency: about 7,000 rpm, and
circulating pump rotation freguency: about 2,000 rpm.).
This O/W emulsion was in-water dried for about 3 hours, and
sieved through a sieve having an opening of 75 um, then,
the microcapsules were continucusly precipitated with a
centrifuge (H-6008; Kokusan Enshinki; rotation Irequency:
about 2,000 rpm, and the flow rate: about 600 ml/min) and

collected. The collected microcapsules were re-dispersed
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115.54.0 23.1 Comparative Example 1 211.95.1 3.2 Experiment

Example 2 Each entrapment ratio of leuprorelin acetate in the
microcapsule powders prepared in Example 1, Comparative
7

in a small amount of distilled water, and sieved through a
sieve having an opening of 95 pm, then, 17.2 g of mannitol
was added and freeze-dried with freeze drier (DFM~035A-5,
ULVAC) to obtain the microcapsule powder. The content of
leuproreiin acetate in the obtained microcapsule powder was
16.0%, and the vield was about 76%. From the results, it
was found that the content of leuprorelin acetate 1n the

microcapsule was 18.5%.

Comparative Example 1

To 0.87 g of leuprorelin acetate, 1 g of distilled
water was added to dissolve. To this solution was added a
solution of 7.65 g of DL-lactic acid polymer (weight-
average molecular welght: 13,900) in 12.8 G of
dichlecromethane, and lightly dispersed by the hand, then
primarily emulsified with Polytron (Kinematica} for about

30 seconds to prepare the W/C emulsion (rotation frequency:

about 1,000 rpm). At this point, the lcading amount of ithe
drug is 10%. Then, after this W/0 emulsion was cooled to
about 15°C, the solution was poured inte 1.6 L of an

agueous solution of 0.1% (w/w) polyvinyl alcohol (EG-40,
Nippon Synthetic Chemical Industry Co., Ltd.) pre-adjusted
to about 15°C, and secondarily emulsified with a homomixer
{Tokushu Kika KXogyo Corporation) to prepare the W/QO/W

emulsion (turbine rotation freguency: about 7,000 rpm).
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5 Example 2, or Comparative Example 3 was calculated. The results are
shown in Table 2. The term "a entrapment ratio of leuprorelin acetate" as
herein referred means a rate calculated by dividing "a content of
leuprorelin acetate in the microcapsule™hy "a loading amount of leupro
elin 10 acetate". As shown in Table 2, the entrapment ratio was greatly
reduced in the Comparative Examples wherein the loading amount was
30% or more. Table 2 Example 1 Comparative Example 2 Comparative

‘Biainple 88adigdfioamof2G 30 D FV )L 9leuprdrelin Lor about 3 hours,

and sieved through a sieve having an opening of 75 um,

then,

the microcapsules were precipitated and ccllected using a

centrifuge (CR5DL; Hitachi, Ltd.; rotation freguency:
2,500 rpm). The collected microcapsules were re-disp
in a small amount of distilled water, added 0.9

mannitol and freeze-dried with freeze drier {(DF-01H, U
to obtain the microcapsule powder.

The content of leuprorelin acetate in the obt
microcapsule powder was 7.7%, and the yield was about
From the results, 1t was found that the conten

leuprorelin acetate in the microcapsule was 9.1%.

Comparative Example 2

A solution of 3.83 g of DL-lactic acid po
(weight-average molecular weight: 13,900} in 6.4
dichloremethane was added to a solution which 7.79
methanol was added to 1.64 g of the freeze-dried powd
leuprorelin acetate, disscolved with warming at about
and then cooled to room temperature (25°CY), and
mixture was dispersed to prepare the oil phase {0 ph
At this peoint, the leoading amount of the drug is 30%.
the O phase was poured into 0.8 L of an aqueous soluti
0.1%  (w/w) polyvinyl alcohol (EG-40, Nippon Synt

Chemical Industry Co., Ltd.} pre-adjusted to about

about
ersod
g of

LVAC)

ained
02%.

t of

lymer
g of
g of
er of
50°C
sald
asel) .
Then,
on of
hetic

15°C,
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acetate[%] entrapmentratio 90.0 64.3 49.4 ofleuprorelin

79

and was emulsified with a homomixer (Tokushu Kika Kogyo
Corporation) to prepare the O/W emulsion (turbine rotation
frequency: about 7,000 rpm). This O/W emulsion was in-
water dried for about 2 hours, and sieved through a sieve
having an opening of 75 um, then, the microcapsules were
precipitated and collected with centrifuge (CR3DL; Hitachi,
Ltd.; rotation freguency: about 2,500 rpm). The collected
microcapsules were re-dispersed in distilled water. The
microcapsules were precipitated and collected by repeating
the same centrifuge operation to collect them, and then re-
dispersed in a small amount of water, and said mixture was
recevered in an eggplant-shaped flask together with 0.578 g
of mannitel and frozen, then freeze-dried with a freeze
drier (DF-01H, ULVAC) to obtain the microcapsule powder.
The content of leuprorelin acetate in the obtained
microcapsule powder was 16.8%, and the yield was about 74%.
From the results, 1t was found that the content of

leuprorelin acetate in the microcapsule was 19.3%.

Comparative Example 3

A solution of 3.83 g of DL-lactic acid polymer
(weight-average molecular weight: 14.300) in 6.4 g of
dichloromethane was added into a solution prepared by
adding 9.80 g of methanol to 2.06 ¢ of the freeze-dried

powder of leuprorelin acetate, dissolving the powder with
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acetate[%] 15 Experiment Example 3 83 Each 29 mg of the
microcapsule powder prepared in Example 1, 30 mg of the microcapsule
powder prepared in Example 2, 32 mg of the microcapsule powder

prepared in Example 3, or 34 mg of the gajcrocapsule powder prepared in

5 Example 4 was suspended in about 0.4 mL of the dispersal vehicle, and
subcutaneously administered to a rat (4.5 mg dose calculated as

leuprorelin acetate), then the leuprorelin acetate concentration in the
sermiwas AreastireditThe tranhsitiondof blood ‘copcentration within 2dperature
hours and 10 up to 13 weeks after the administration is shown in Fig. 2.

The fesult of thedrekationskip betweasrethe@mulsificatibh tevhperature apdase) .
Cmax within 24 hours after the administration is shown in Fig. 3, the result

ioF the Peiatihiship bétheenthe tHuldficdfidn Rmpetanis dha'AUEss-  Then,
11§Wit in 24 hours after the administration is shown in Fig. 4, and the

: i

reSult of tha T8latioRskip betwedh tie Iin‘fic%%oﬁrfel‘?? E?ﬁﬂfe g_ﬁ)&ﬁbj(fm of
Ch i Ao o 4 e o e e A e
Chemical Industry Co., Ltd.} pre-adjusted to about 15°C,
and was emulsified with a homomixer (Tokushu Kika Kogyo
Corporation) to prepare the O/W emulsion {turbine rotation
frequency: abkout 7,000 =xrpm). This O/W emulsicon was 1in-
water dried for about 3 hours, and sieved through a sieve
having an opening of 75 pm, then, the microcapsules were
precipitated and c¢ollected using a centrifuge (CR5DL;
Hitachi, Ltd.; rotation freguency: about 2,500 rpm). The
collected microcapsules were re-dispersed into distilled
water. The microcapsules were precipitated by the
centrifuge operation tc collect them, and then re-dispersed
into & small amount of water, and sald mixture was
recovered in an eggplant-shaped flask together with 0.623 g
¢f mannitol and frozen, then freeze-dried with a freeze
drier (DF-01H, ULVAC) to obtain the microccapsule powder.
The content of leuprorelin acetate in the obtained
microcapsule powder was 15.0%, and the yield was aboult 73%.
From the results, 1t was found that the content of

leuprorelin acetate in the microcapsule was 17.3%.
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20hours after the administration was reduced depending on the
emulsification temperature. That is, the raise the emulsification
temperature can provide the suppression of initial excessive drug release
after administration. Further, as shown iaiFigs. 2 and 5, the blood
concentration 25level and ACC of the maintenance part were increased
84 depending on the emulsification temperature. That is, the raise the
emulsification temperature can provide the improvement of the transition
ot bfdotEdHcehtiafiBr dnthe maintenance part. 5 Experiment Example 4
Each 32 mg of the microcapsule powder prepared in Example 5 or 28 mg

of the Miérocapduléd'Bovitler prépardd fF EXAMPIE'E wESEG§Tenddtpered  in

bout 0.4 mL of the dispersal 10vehicle, and subcutaneously administered
St 1.8 ot doeh Cfouited L b e BB i the BT SPe e in

é% ggea!i{l.%,cet col (ientr%tion in the serum wa measurgd. '{heo
trg}rl%syltlon of bloo conr%er(?tratlon"ql?pS to 13 Weeks aftef the 8étd(rjnl}nistra’[i%n %L of

&%Q&@EQJ?QJQHWEigﬁugﬁﬁt@%%%&%@HQ@HEBPegﬁﬁﬁ%E eraed to a rat

emulsification temperature and Cmax within 24 hours atfter the

adminigtrationsis shawniin Fig. 3, the result ofthe relatignship between the +

emulsification temperature and AUG within 24 hours after the
ladministration is;shown in Figs 4eand the result,of 20:thedelationshibmeasured.

between the emulsification temperature and AUG of the maintenance part

Thaveeksos latepafterthe administration) tsrshovwenindHghS. rAS2Shomuins  ana
Figs. 3, 4, and 6, Cmax and AUC within 24 hours after the administration

wyas reduted@dependinigeon thecemdisificatiomation is shown in Fig. 1.
The calculated results of the maximum concentration (Cmax)
and area under the blood concentration-time curve (AUC)
within 24 hours after the administration and AUC (of onset
part} from 24 hours to one month after the administration
are shown in Table 1. As shown in Fig. 1 and Table 1, Cmax
and AUC within Z4 hours after the administration in Example
1 are lower, and the blecod concentration and AUC of onset
part are higher than those in Comparative Example 1. That
is, a preparation using the 0O/W method can provide the
suppressicn of the excessive drug release within 24 hours
after the administration, and result in the great

improvement of the transition of blood concentration on

onset part.

Table 1
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85 temperature can provide the initial excessive drug release after the
administration. Further, as shown in Figs. 5 and 6, the blood concentration
level and AUC of the maintenance part was increased depending on the
emulsification 5 temperature. That is, thezaise the emulsification
temperature can provide the improvement of the blood concentration
transition on the maintenance part Experiment Example 5 10Each

IIIIL.[ULd.prIE pUW&\éﬁfhg %IL%%S%gb (li%é(fl ‘I#k%ﬁELdM prﬁgﬁuf:u III

Example 6 or C tl the dispersing s (AmLe, .
volume) was mixed Qﬁ%ﬁ%ﬁf %%S:e}r?ep by the ha%gg] ggg%gg%r@pg% Zn

disperse. The tlmemhm)gﬁ%wab mitiated unt the-Tsmixture was

uniformly disperse Wgemeac l:lf’gg Qeggeg%\@]ly Th&r&s‘pg&epﬁv}m in
F'Qar‘ap'fg TIXLU[ (il %Xc}-)lllpl W@lb UIprlbeu I :l?glUllEl timethanthat

Al L = TRIE (0] Ipdld.LIVB I:XollllLl 4 To24 Y UI
gﬁgﬁ%g%&%me %111&4 al of mkesthﬂénol was added t§ dlzssolve with

warmmg-at-about 40C; thenthis-sotution-was-adjusted-to-30C-To this
solution, a solution of 9.6 g of 05-lactic acid polymer (weight-average

25molecular weight: 21,700) in 16.8 g of dichloromethane was 86
Experiment Exampie 2

Each entrapment ratio c¢f leuprorelin acetate in the
microcapsule powders prepared in Example 1, Comparative
Example 2, or Comparatlive Example 3 was calculated. The
results are shown in Table 2. The term "a entrapment ratioc
cf leuprorelin acetate”™ as herein veferred means a rate
calculated by dividing "a content of leuprorelin acetate in
the microcapsule”™ by "a loading amount of Jleuprorelin
acetate”, As shown in Table 2, the entrapment ratio was
greatly reduced 1in the Comparative Examples wherein the

loading amount was 20% or more.

Table 2
Example 1 Comparative Comparative
Exanple 2 Example 3
leoading amount of |20 30 35
leuvpreorelin
acetate [%]
entrapment ratio 90.0 64.3 49,4
of leuprorelin
acetate [%]

Experiment Example 3
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added, and dispersed to prepare a homogeneous oil phase (0 phase). At

this point, the loading amount of the drug is 20%. Then, the 0 phase was
poured into 2 L of an aqueous solution of 0.1% (w/w) polyvinyl alcohol

(EG-40, Nippon 5 Synthetic Chemical Igdustry Co., Ltd.) pre-adjusted to

about 18C, and was emulsified with a homomixer (Tokushu Kika Kogyo
Corporation) to prepare the 0O/W emulsion (turbine rotation frequency:

about 7,000 rpm). This O/W emulsion was in-water dried for about 3

hours, amdlsie¥éd 10 thfough Assievé havingraniépeningofes pardhen,ed  in
the microcapsules were precipitated and collected with a centrifuge

¥ERBDLE Hitacht LtdiFotafionfrequBhcy: HBORE 3,000 Py Distilegrared in
water was added to the microcapsules to wash, then, the mixture was

F&U8Rtrfuged to' 45 Precibitatt the MiCTECATEUTES. AfBPIESUpEraisted in

ﬂ{%smreﬁovgd, 1.27 4of manrﬁtoé}\évas added to this mixture to disperse in ,
A Small amountdf distilfBd whter: Ard"Said Midbe Was Fetbvefedihsir red in
£9 | ni-shape flask. This dispersion was frozen, and freeze-dried with )
a ﬁgéﬁzlpeéd r?er gg(% F-01 II-:f,e B%E/QC} to oab\%gfﬁfcth?m%cr{)ﬁ%ap%%zle tp??)%vdcgf\{. spersal

Jhe;content of leuprgrelin agetate. in the abtained microcapsule powder, «

was 15.3%, and the yield was about 65%. From the results, it was foun

dbatdhe cantentiof euprorglin acetate inthemic capsule was,17.9%. the (1.
25term"thecontentofleuprorelinacetateinthe 87 microcapsule” as referred

hergindreans.a galeylated ratgdemihich- thevalue ealculatediRY was measured.
multiplying the total of the charged weight of each raw material
Tlezprorelirsacetate, latticaeidpolymerand-manaitol)y thewyield hours and
(hereinafter 5 referred to as "obtained amount"), followed by multiplying

hy "the éGntentoileaprorelin-aeetaterinrthe mierocapsule powder” ish Fig. 2.
divided by the value calculated by subtracting the amount of mannitol from

The obtaiiiedtamdunt rend:cokresponds: iccthecontent ofleaprerelisification
acetate as the 10physiologically active substance to the whole
RitrscapstieS(sante'id appliéd’hereinbftBi)? Comfaratie@ Examplé5ter  the

administration 1s shown in Fig. 3, the result of the
relationship between the emulsification temperature and AUC
within 24 hours after the administration is shown in Fig. 4,
and the resutt of the relationship between the
emulsification temperature and AUC of the maintenance part
(4 weeks or later after the administration) is shown in Fig.
5. As shown in Figs. 2, 3, and 4, Cmax and AUC within 24
hours after the administration was reduced depending on the
emulsification temperature. That 1s, the raise the
emulsification temperature c¢an provide the suppression of
initial excessive drug release after administration.
'arther, as shown in Figs. 2 and 5, the bhlood concentration

level and AUC of the maintenance part were increased
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To 1.2 g of leuprorelin acetate, 5.7 g of methanol was 15added to dissolve

with warming at about 40C, then this solution was adjusted to 30C. To this
solution, a solution of 4.8 g of DL-lactic acid polymer (weight-average

molecular weight: 26,100) in 8.4 g of dichlorome hane was added, and to

blend with stirring to prepare a homogeneous no oil phase (0 phase). At

this point, the loading amount of the drug is 19%. Then, the 0 phase was
poured into 1 L of an aqueous solution of 0.1% (w/w) polyvinyl alcohol

(G40l Nippom Syhthetio Chenficald hdustry-€up ¢ty presadjustedito is, the
about 18C, and was emulsified with a homomixer (Tokushu 25Kika Kogyo
Cotp6ratibhtto prépdreithé OMViemulsioriB8 {Eirbife rofadion fiegoeace  the
about 7,000 rpm).The O/W emulsion was in -water dried for about 3 hours,

SRR ST RtRrouth & Rfeve g aR Bpehing ctas SRLHEHE #fion on the
migrocapsules were precipitated and collected with a 5 centrifuge

TERBDL: #itaZhP .- rotation frequency: about 3,000 rpm). Distilled

water was added to the microcapsules to wash, then, said mixture was
re-centrifuged to precipitate the microcapsules.After the supernatant was

ngggg}gggl,e%@g}ga%&%nqitol was added to this mixture to

Each 32 mg of the microcapsule powder prepared in
Exampie 5 or 28 mg of the microcapsule powder prepared in
Example 6 was suspended in about 0.4 mL of the dispersal
vehicle, and subcutanecusly administered to a rat (4.5 mg
dose calculated as leuprorelin acetate), then the
leuprorelin acetate concentration in the serum was measured.
The transition of blood concentration up to 13 weeks after
the administration is shown in Fig. 6. The result of the
relationship between the emulsgification temperature and
Cmax within 24 hours after the administration is shown in
Fig. 3, the result of the relationship between <the
emulsification temperature and AUC within 24 hours after
the administration is shown in Fig. 4, and the result of
the relationship between the emulsification temperature and
AUC of the maintenance part {4 weeks or later after the
administration) is shown in Fig. 5. As shown in Figs. 3, 4,
and o, Cmax and AUC within 24 hours after the
administration was reduced depending on the emulsification

temperature. That 1s, the raise the emulsification
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10disperse in a small amount of distilled water, and said mixture was

recovered in an eggplant-shaped flask. This dispersion was frozen, and

freeze-dried with a freeze drier (DF-01H, ULVAC) to obtain the

microcapsule powder. The content of legprorelin acetate in the obtained

15 microcapsule powder was 14.7%, and the yield was about 54%. From

the results, it was found that the content of leuprorelin acetate in the

microcapsule was 17.9%. Comparative Example 6 20To 1.35 g of

fetprBictinvacetsteé 6. 21 Yiofifethafiol Was dddeBrdissolve withug release

warming at about 40C, then this solution was adjusted to 30C. To this

SolRibn -5 Sof B bF 465 b gt DL-1athE BeRiFpolfmef fweighi-Avérage - > and

olecular weight: 21,700) in 8.14 g of 25d'chloromethane was added, and

5 bISHE Wit Siring 1685 BRepdtd aioibgEREpU- S BHasei(D Pliate) =nance

At this point, the.loading amount of the drug is 22.5%. Then, the Q phase |
aé:stpouweadg into™T’ E%?%ﬁe%ueéjuesp se&ﬁglélrg of 071% (VE W% polﬁf/%%%lgl%lcatlon

@é%%‘@:g%g’?déo’ Nlpp%§¥nth§%c Ch%@e‘acal glndg%try g%)e" Ltgi%ulsification

pre-adjusted to about 18C; and was emulsified with a iomomixer

{Teklshu Kika Kogye Carporation) tcméepa{&;@r%%ﬁgw&sio%turt&iﬂ@ blood

rotation frequency: about 7,000 rpm). The 0/W emulsion was in-water

shiedSar abeutss heurs, and siavedthioughya sigve having 19,an opening
of 75 pm, then, the microcapsules were precipitated and collected with a

centrifuge (CRSDL; Hitachi, Ltd.; rotation frequency: about 3,000 rpm).
Distilled water was added to the microcapsuies to wash, then the mixture

Iwvags:cemtefuget:again to Precipitate the

Each microcapsule powder (45 mg calculated as
leuprorelin acetate) prepared in Example 6 or Comparative
Example 1 and the dispersing solvent (1 mL volume) was
mixed, and lightly dispersed by the hand to homogeneously
disperse. The time from the mixing was initiated until the
mixture was uniformly dispersed was measured, respectively.
The result is shown in Fig. 7. The mixture of Example &
was dispersed in a shorter time than that of Comparative

Example 1,

Comparative Example 4

To 2.4 g of leuprorelin acetate, 11.4 g of methancol
was added to dissolve with warming at about 40°C, then this
solution was adjusted to 30°C. To this solution, a
solution of 9.6 g of DL-lactic acid polymer (weight-average

melecular welght: 21,700) in 16.8 g of dichloromethane was
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15 microcapsules. After the supernatant was removed, 0.635 g of

mannitol was added thereto, and the mixture was dispersed in a small

amount of distilled water. The dispersion was recovered in an

eggplant-shaped flask. This dispersion was frozen, and freeze-dried with

a freeze drier 20(OF-01H, ULVAC) to obtain the microcapsule powder.

The content of leuprore]in acetate in the obtained microcapsule powder

was 16.8%, and the yield was about 55%. From the results, it was found
& e chRfent oF REPRSIAlIT AcstafPimifie IniSroBapEMB s 20.30@gpe (O
Example 7 To 1.140f leuprorelin acetate and 0.269 g of stearic acid, 5.7 g

Rt fiéthanol Was ditied 6 Hissolve Mfith \waring af BBBHA0C, théifthis vy is

Jut djusted to 5 30C. To this solutiop, a solution_of 4,53
B tactic Se porrer (wRIGHT vEFabeROIBEUIAr elght, 21,700)

f dichloromethane was, added, and to blend with stirring t pgle a,. .
%ﬁrﬁlgagl&%oﬁsgoil?ohzée (bwpﬁda?se i 3?% this 1rf)%lnt, ?hec%%%r}ng%%&guﬁ of tﬁé ppon

rug - %. T 0 peyred in L of q! .
o o0 195 ) poyvimyl Soonbl (F0.40. Nispin Synihets Ehme?

£abIndustpy Co., Ltd,) prezadiysted to-ahout 18, and was emulsified with, ..,
a homomixer (Tokushu Kika Kogyo Corporation) to prepare the 0O/W
remudlsiondtyrbinecotation 13 fequency: apeut:6080 rpm): This’@/W emulsion
emulsion was in-water dried for about 3 hours, and sieved through a sieve
having ar opering 06®5 prg them dhe micreeapsules were-precipitatedis o/w
and collected with a centrifuge (CR5DL; Hitachi, Ltd.; rotation frequency:

calout 3¢000wpm).1i 20WRistlleddvateriwas addéd tothe niicrocapsulesitosieved
wash, then, said mixture was re-centrifuged to precipitate the

tmiceotHpsies SAfiEEthé: sipernatamt wassamovedy 8.635 g ofmanwitel:, the
was added to this mixture to disperse in a small amount of distilled water,
Higrésid psixtlfe wadere precipitated and collected with a

of
7@%1,160118

centrifuge (CR5DL; Hitachi, Ltd.; rotation freguency: about

3,000 rpm). Distilled water was added to the microcapsules
to  wash, than, the mixture was re-centrifuged to
precipitate the microcapsules. After the supernatant was

removed, 1.27 g of mannitol was added to this mixture to
disperse 1in a small amount of distilled water, and said
mixture was recovered in an eggplant-shaped flask. This
dispersion was frozen, and freeze-dried with a freeze drier
(DE-01H, ULVAC) to obtain the microcapsule powder.

The content of leuprcorelin acetate in the obtained
micreocapsule powder was 15.3%, and the yield was about 65%.
rom the results, 1t was found that the content of
leuprorelin acetate in the microcapsule was 17.9%,. The

term "the content of leuprorelin acetate in the
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25recovered in an eggplant-shaped flask. This dispersion was 91 frozen,

and freeze-dried with a freeze drier (DF-01H, ULVAC) to obtain the
microcapsule powder. The content of leuprorelin acetate in the

obtained microcapsule powder was 15.4%, and the yield was about 57%.
5From the results, it was found that the content of leuprorelin acetate in

the microcapsule was 18.5%.The term"thecontentofleuprorelin

acetateinthe microcapsule" as herein referred means a calculated rate in

WHicH thighvaldé Cafttlated by reatiplyirgithete@l of thecabehafges! rate in
weight of each raw material (leuprorelin acetate, lactic acid polymer,

Liedrie dcidand MEnnital BytAé SibiPthersinafter ieféFed i ad Wbtdined the

amount"), followed by multir}glying by "the content of leuprorelin acetate in

Thé Aficrocapsute’ bowder R dividéd by theVatle 15 CaistiseEa by acstate,
ubtracting the amount of mannitol from the, obtained amount, a .
fac%lc %%1 9 ?Q nn%gh) eqﬁe¥%FQH Qﬁeﬁﬁlnafter

corresponds to the content of ledprorelin acetaté as ysiologically

;?&E%%E%%St%%‘:ea@ th B he?i% %&Cf%ﬁ%p&%@ ‘thej_sgﬂeoﬁeqppkl)i%d muolg(jsgi ying

hereinafter). 20Example o 1.14 g of lelprorelin acetate’and

xg_\é)fvsae% CaLid 2/ 9.0f methanghwas added to.dissalye wWith warming.at,s 1 ¢
about 40C, then this solution was adjusted to 30C. To this solution, a

seldiop'of 4538 0t Qbdaglic the value calculated by subtracting
the amount ¢f mannitol from the obtained amount, and
corresponds to the content of leuprorelin acetate as the

physiologically active substance to the whole microcapsule

(same is applied hereinafter).

Comparative Example 5

To 1.2 g of leuprorelin acetate, 5.7 g of methanol was
added to dissolve with warming at about 40°C, then this
solution was adijusted to 30°C. Te this solution, a
solution of 4.8 g of DL-lactic acid polymer (weight-average
molecular welght: 26,100) in 8.4 g of dichloromethane was
added, and to blend with stirring to prepare a homogeneous
oil phase (O phase). At this point, the loading amount of
the drug is 19%. Then, the O phase was poured into 1 L of
an agueous solution of 0.1% (w/w) polyvinyl alcohol (EG-40,
Nippon Synthetic Chemical Industry Co., Ltd.) pre-adiusted
to about 18°C, and was emulsified with a homomixer (Tokushu

Kika Kogyo Corporation) to prepare the C/W emulsion
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25acid polymer (weight-average molecular weight: 26,100) in 92 7.93 g of
dichloromethane was added, and to blend with stirring to prepare a
homogeneous oil phase (0 phase). At this point, the loading amount of the

drug is 19%. Then, the 0 phase was poured into 1 L of an aqueous

solution of 5 0.1% (w/w) polyvinyl alcohol (EG-40, Nippon Synthetic

Chemical Industry Co., Ltd.) pre-adjusted to about 18C, and was

emulsified with a homomixer (Tokushu Kika Kogyo Corporation) to

pFepdte tise O7WE efmuisionf(tdrbinerotation freguenty? 8out 77000 rpndhe  O/W
This 0/W emulsion was in- 10 water dried for about 3 hours, and sieved
HHouGh AsietEShavirig ai ®perind oF 75 Pin, #héh: thel mittsedpsuissd sieved
were precipitated and collected with a centrifuge (CR5DL,; Hitachi, Ltd.;

FOtRHOA Frequericy® BBolt 300 pRY. DidtMEd Whater fvas’ addeéfito thEFR ¢ the

ocapsules to wash, 15 then said mixture was recentrifuged to precipitate
f bias

The microkapsuigs. Affet the BifsinBant refoved, F635 gty with a

mannitolw gagggpl[g this mixture to disperse in a small amount of
%?st:hé V\},ﬁ r, an Jsaﬁlzd mﬁﬁb?eé\%lvéé réqé’o%'e’reg Pntgr?“ learglplg?ﬁ?-gﬁgﬁéjdy : about

flagk.oThis dispersion was,20frqzen, and freeza-dried with. g freeze drier 1 .
(DF-01H,"ULVAC) to obtain the microcapsule powder. The content o

teuprarelin acetatedn the obtained m grocapsule pawderwas.14-7%g.andy
the yield was about 56%. From the results, it was found that the
sontent of 2bleuproselin;acetatg i thesmicrocapsule Was17:8%e rnatant was
removed, 0.635 g of mannitol was added to this mixture to
disperse in a small amount of distilled water, and said
mixture was recovered in an eggplant-shaped flask. This
dispersion was frozen, and freeze-dried with a freeze drier
(DF-01H, ULVAC) to obtain the microcapsule powder.

The content of leuprorelin acetate in the obtainsd
microcapsule powder was 14.7%, and tLhe yield was about 54%.

From the results, it was found that the content of

leuprorelin acetate in the microcapsule was 17.9%.

Comparative Example ©

To 1.35 g of leuprorelin acetate, 6.41 g of methanol
was added to dissolve with warming at about 40°C, then this
solution was adjusted to 30°C. To this solution, a
solution of 4.65 g of DL-lactic acid polymer ({(weight-
average molecular weight: 21,700) in 8.14 g of

dichloromethane was added, and to blend with stirring to
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93 Example 9 To 1.29 g of leuprorelin acetate and 0.3025 g of

stearic acid, 6.413 g of methanol was added to dissolve 5with warming at
about 40C, then this solution was adjusted to 30C. To this solution, a

solution of 4.347 g of DL-lactic acid polymer (weight-average molecular

weight: 21,700) in 7.608 g of dichloromethane was added, and to blend

with stirring to prepare a homogeneous oil phase (0 10 phase). At this

point, the loading amount of the drug is 21.7%. Then, the 0 phase was

potired inte 11 oofare aquesuscsolutioneef0.1% ciwy pelyvinyPdicdliols point,
(EG-40, Nippon Synthetic Chemical Industry Co., Ltd.) pre-adjusted to

Hbdut 28€1 Bfid 3z erhulsifiet it 8 Hbmdmiker {fokushueIbKikd Rogyshase
Corporation) to prepare the 0O/W emulsion (turbine rotation frequency:

%%uﬁ"@é@‘?pm?tfhs]o/\ﬁ eMulSiBn WaE fPHater Brigd foiaboht é}hédrs (w/w)

S|eve throu sieve ha |ng opening of 75 pm, then, the

prﬁlc?/o cdpéules ﬁ/gFeoaBPe]mpna{ coll&][é%%lth a?b%%h?%be Chemical
CR5DL,; Hitachi., Ltd.; rotation fre uenc about 3,000 rpm). Distilled
WstaPwad added to e nﬁmré@é’b h therf SH m&t%?r% wagld Was

dgpenirfugad to gregipitate the H‘c&?ﬁg 'Sigz%“}es Afterihe.supernatapt was, .,

removed, 0.635 g of mannitol was a to this mixture to 25disperse in a

smahamount,of distilled water.and saig; 94. miyture was iecpyered inan,; 5 on
eggplant-shaped flask.This

frequency: about 7,000 rpm). The O/W emulsicn was in-water
dried for about 3 hours, and sieved through a sieve having
an opening of 75 um, then, the microcapsules were

precipitated and collected with a centrifuge (CRS5DL;

" Hitachi, Ltd.; rotation frequency: about 3,000 rpm).

Distilled water was added to the microcapsules to wash,
then the mixture was centrifuged again to precipitate the
microcapsules. After the supernatant was removed, 0.635 g
of mannitol was added thereto, and the mixture was
dispersed in a small amount of distilled water. The
dispersion was recovered in an eggplant-shaped flask. This
dispersion was frozen, and freeze-dried with a freeze drier
(DF-01H, ULVAC} to obtain the microcapsule powder

The content of leuprorelin acetate in the c¢btained
microcapsule powder was 16.8%, and the yield was about 55%.
From the results, it was found that the content of

leuprorelin acetate in the microcapsule was 20.3%.
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dispe'rsion was frozen, and freeze-dried with a freeze drier (DF-01H,

ULVAC) to obtain the microcapsule powder. The content of leuprorel n

acetate in the obtained 5 microcapsule powder was 17.1%, and the yield

was about 58%. From the results, it wassfpund that the content of

leuprorelin acetate in the microcapsule was 20.5%. Example 10 10To

1.29 g of leuprorelin acetate and 0.3025 g of stearic acid, 6.413 g of

methanol was added to dissolve with warming at about 40, then this

Spiitiohsvas adjusted to 30C. To this solution, a solution of 4.347 g of

DL-lactic acid polymer (weight-average molecular weight: 15 26,100) in

7.608 §Of dﬁcrﬁérorﬁet%e wakRHeed lafd té BRndtWith 3fifindto’ ©9 ¢ of

grepare a homogeneaqus oil. Phase (0 phase). At this point, the loadin .
6Nt of ffe drugs 21%798-THER; THE 8 pha3E wkSstréd irftd 19067 8n with
agueous solution of 0.1% (w/w) polyvinyl alcohol (EG-40, Nippon 20

"Ghiéte Clenmit@hdusty colttd) #éiédj&é%é&‘f&aBomaf%c?%asted to

as emulsified with a homamdxer (Tokushu, Kika Kogyo Corporation) to _
prepare the O/ ém gllount(jtl?rrfi)inearoﬁ'ﬁlijcfﬁtff*ef'j beh y:Xabbc%ut 000 rpytactic

AT his; O, ?Wh&?onﬁ}’é‘? dnwater.dried fop abaut 3 hou r%e%g’?:‘lga%i‘?v% ,700) in

25through a sieve having an opening of 75 pm, then, the

‘migrocapsules were, precipitated, and gollectedwith a cepyifugs (CRaRL wich
Hitachi, Ltd.; rotation frequency: about 3,000 rpm). Distilled water was

saddeditodhe migroeapsies towashydhen,said MIXIYIWAS (0 phase). At
re-centrifuged to 5 precipitate the microcapsules. After the supernatant

wirds repadved, 01635 glofmannitod wasradded ta this mixiyreite disperse inhean,
a small amount of distilled water, and said mixture was recovered in an

tegy plantishapedifiasky Fhissdispersion was frozenpandifreezesdried withon of
a freeze drier 10(DF-01H, ULVAC) to obtain the microcapsule powder.

0.1%  (w/w} polyvinyl alcohol (EG-40, Nippon Synthetic
Chemical Industry Co., Ltd.} pre-adjusted to about 18°C,
and was emulsified with a homomixer (Tokushu Kika Kogyo
Corporation) to prepare the O/W emulsion (turbine rotation
freguency: about 7,000 rpm). This O/W emulsion was in-
water dried for about 32 hours, and sieved through a sieve
having an opening of 75 pm, then, the microcapsules were
precipitated and collected with a centrifuge (CR5DL;
Hitachi, Ltd.; rotation freguency: about 3,000 rpm).
Distilled water was added to the microcapsules to wash,
then, said mixture was re-centrifuged to precipitate the
microcapsules. After the supernatant was removed, (.635 g
of mannitol was added to this wmixture to disperse in a

small amount of distilled water, and said mixture was

recovered in an eggplant-shaped flask. This dispersiocn was



10

15

20

25

The content of leuprorelin acetate in the obtained microcapsule powder
was 15.2%, and the yield was about 59%. From the results, it was found
that the content of leuprorelin acetate in the microcapsule was 18.2%. 15
Example 11 To 1.35 g of leuprorelin @cetate and 0.079 g of stearic
acid (0.25-fold mole of leuprorelin acetate), 6.4 g of methanol was added
to dissolve with warming at about 20 40C, then this solution was adjusted
to 30C. To this solution, a solution of 4.57 g of DL-lactic acid polymer
fwerpt-averdgé moletidrweighe 21v800) in®8.0 frsfadiehlofsmethanéD - 01H,
was_added, and to blend with stirring to prepare a homogeneous oil phase
(& bhGse): At this pbint - O5tHEIGERAG ARYDUNt BF i drug is 22.5%. Then,
the O p&ase 96 was Eoured into 1 L of an aqueous solution of 0.1% (w/w)
I

polyviny! 21cSt8t (EBE40° NippShyhtietic Ehafiddt hfdustly GdieLtgytained
-adjusted bout 18C, and Isifi itha h i .
rﬁ:% 90%:533%&5_0 anod aans \ﬂlgs %gﬁnu Sa!:rl}%d %{I:le a OeTgmhlr)éesr ('[:’luk?&lﬁg 57%.

okus a?&jgcf/% 6or%0rat|on) o prepare the 0ANV emulsion

Fotation. frequency: about 7,000 fa@%- This QLW ef@glgicon wasin-water . .

dried for about 3 hours, and sieved through a sieve having an opening 0

TS pRcthen; the migiacapsules were precipitated and collected withaa, oy
centrifuge (CR5DL; 10 Hitachi, Ltd.; rotation frequency: about 3,000 rpm).

Distilled water was added to the microcapsulesdo wash, then,sald i, e
mixture was re-centrifuged to precipitate the microcapsules. After the

rsupematartwas removed; £.63% g of mannitebwas agdded tethisyaixture o in
to disperse in a 15 small amount of distilled water, and said mixture was
wbdavered ¢n ar eggplant-shidpecfasky Thisdispersiongvashisozer; andof the
freeze-dried with a freeze drier (DE-01H, OLVAC) to obtain the
GFhizgkacapsule jppwder Theacontent of leaporelin acétaterm tiedbtainedetate,

lactic acid polymer, stearic acid and mannitol) by the
yvield {hereinafter referred to as "obtained amount"),
followed by multiplying by "the content of leuprorelin
acetate 1n the microcapsule powder" is divided by the value
calculated by subtracting the amount of mannitol from the
obtained amount, and corresponds to the content of
leuprorelin acetate as the physiologically active substance

to the whole microcapsule (the same is applied hereinafter).

Example #

To 1.14 g of leuprorelin acetate and 0.269 g of
stearic acid, 5.7 g of methanol was added to dissolve with
warming at about 40°C, then this solution was adjusted to
30°C.  To this solution, a solution of 4.53 g of DL-lactic

acid polymer (weight-average molecular weight: 26,100) in
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20 microcapsui.e pdwder was 18.1%, and the yield was about 68%. From

the results, it was found that the content of leuprorelin acetate in the

microcapsule was 21.1%. Example 12 97 stearic acid (0.5-fold mole of

leuprorelin acetate), 6.4 g of methanol was added to dissolve with

warming at about 40C, then this solution was adjusted to 30C. To this

solution, a solution of 4.5 g of DL-lactic acid polymer 5 (weight-average

molecular weight: 21,800) in 7.9 g of dichloromethane was added, and to

biehd with Stirrint- o grepare i ihonfogeicousd dilphase(@phase) bAethis with

point, the loading amount of the drug is 22.5%. Then, the 0 phase was

poured-into ¥ SHEiPAdiectis SORRIGR BTV Eoo WP DS SolWinyt afcohbt At

é%GAO, Nig@on Sénth;tic hemical Industry Co., Ltd. -pre-adjusteci to

Aot 1€ ard WwAS emUis é@wﬁﬁ%%&no%ix&bﬁo 0YShfi-Kikd Kogyo Then
orparation)_to prepare the 0/W emulsion (turbine rotation frequency: . ]

Tgb%u?)r?,B%S)?gmfaﬁispgm %(rinu:fsr}gr? W%s ]E)n-o 5 \?v%tear%?i%a?%r ahout 3-°1 of

4oy, aﬂg/’%ief"egs%%ﬁ@fievc—?l'&ao‘ﬁ'éi‘%eitr‘eg%f‘m of 71\%%%18‘%% g]r&hetic

microcapsules were precipitated and co with a’centri CR

itaghi 14d.;rotation frequency: about 3,000 rom). Distilled waterwas . 1 gor.

added to the microcapsules to wash, 20then, the said mixture was

aecentrfigeshio precipitate fhe i Gocapsuies <After the,pupernatantwasy .y o
removed, 0.635 g of mannitol was added to this mixture to disperse in a

smalkamountof distilled waier: and said/mixine wasiecoverediRan ot at ion
eggplant-shaped flask. This dispersion was 25frozen, and freeze-dri. ed
ivitnafreeze drgro(DF-01H; 098 @hMAC) toDbtain théimierocapsule was in-
powder.
water dried for about 3 hours, and sieved through a sieve
having an opening of 75 pm, then, the microcapsules were
precipitated ‘dnd collected with a «centrifuge (CR5DL;
Hitachi, Ltd.; rotation frequency: about 3,000 rpm).
Distilled water was added to the microcapsules to wash,
then said mixture was recentrifuged to precipitate the
microcapsules. After the supernatant was removed, 0.635 g
of mannitel was added to this mixture to disperse in a
small amount of distilled water, and said mixture was
recovered in an eggplant-shaped flask. This dispersion was
frozen, and freeze-dried with a freeze drier (DF-01H,
ULVAC) to obtain the microcapsule powder.

The content of leuprorelin acetate in the obtained
microcapsule powder was 14.7%, and the vield was abouif 56%.

From the results, 1t was found that the content of

leuprorelin acetate in the microcapsule was 17.8%.
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The content of leuprorelin acetate in the obtained microcapsule powder
was 17.5%, and the yield was about 56%. From the results, it was
found that the content of 5leuprorelin acetate in the microcapsule was
21.1%. Example 13 To 1.35 g of leuprorelin acetate and 0.315 g of
stearic acid (1-fold mole of leuprorelin acetate), 6.4 g of 10 methanol was
added to dissolve with warming at about 40C, then this solution was
adjusted to 30C. To this solution, a solution of 4.34 g of DL-lactic acid
polyMer (weight-average molecular weight: 21,800) in 7.6 g of
dichloromethane was added, and to blend with stirring to 15 prepare a

¢ edus oil phase (0 phase). At this point, the loading amount of the
drug is 22.5%. Then, the 0 phase was Eoured into 1 L of an aqueous

solutiondf 0.186' (wilv) POIyVIFTRICORD! (8b-40° Riffhch SyAthetic: 202> 9 of

hemical Industry Co., Ltd.) pre-adjusted to about 18C, a as 20 .
sgtrﬁfflgiﬁ%d \‘fvftﬁél’hofér)]'o4mlliger Toci?fgsﬁnuekl %nﬁ%gy‘ﬁaéorﬁér]gﬁon)% dissolve

prepare the 0/W emulsjon (turbine, rotation freguency: about 7,000 rpm).,
T ORG HIoR Wit atby dried 7 Aboi S nOT GG Sevad eusted

throygh a sieve_haying an opening of 75 pm, then, the micro les i
were 25preci;r'ﬁ%ted a%d c%(ﬁeg%a%vﬁfh a cSn?thé%%R% LZP S%EL} g of Db

Hitachi, Ltdspotation frequency: ahout 3,00Q tum), Distillgd water Was e s gnt
added to the microcapsules to wash,

21,700} in 7.608 g of dichloromethane was added, and to
blend with stirring to prepare a homogeneous oil phase (O
phase). At this point, the loading amount of the drug is
21.7%. Then, the O phase was poured into 1 L of an agueous
sclution of 0.1% "(w/w) polyvinyl alcchol (EG-40, Nippon
Synthetic <Chemical Industry Co., Ltd.) pre-adjusted Lo
about 18°C, and was emulsified with a homomixer {Tokushu
Kika Kogyo Corporation) to prepare the O/W emulsion
(turbine rotation freguency: about 7,000 zpm). This O/W
emulsion was in-water dried for about 2 hours, and sieved
through a sieve having an opening of 75 um, then, the
microcapsules were precipitated and collected with a
centrifuge (CRLHDL; Hitachi, Ltd.; rotation freguency: about
3,000 rpm). Distilled water was added to the microcapsules
te  wash, then, said mixture was re-centrifuged to
precipitate the microcapsules. After the supernatant was
removed, 0.635 ¢ of mannitel was added to this mixture to

disperse in a small amount of distilled water, and said
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then, said mixture was re-centrifuged to precipitate the microcapsules.

After the supernatant was removed, 0.635 g 5 of mannitol was added to

this mixture to disperse in a small amount of distilled water, and said

mixture was recovered in an eggplant-shaped flask. This dispersion was
frozen, and freeze-dried with a freeze drier (DF-01H, ULVAC) to obtain

the microcapsule powder. 10The content of leuprorelin acetate in the

obtained microcapsule powder was 16.7%, and the yield was about 52%.
Froithe resuits,itway ol that the coremieiisupiorglindacéiate in the This
microcapsule was 20.5%. 15Example 14 To 1.35 g of leuprorelin

dtenfte ahd0.47F glofstedric acid (L 5eokEmelelefiaupicdiebn dgetats), drier
6.4 g of methanol was added to dissolve with warming at about 40C, then

thi§ sohdtionWdé adjustedty 30C To'tRisPosBRiNS Bl IRt 6r4. 19 g of

DL-Iac%jc acid golymer (weight-average molecular weight: 21,800) in 7.34
g of dichiBrometare wa add&d FAritf fo' BIEndWittt &tifring b pésare”i tained

homogeneous oil phase (0 phas t.this point, the loading amount of the .
G 3D S THR T OB ast iotis flied IoSLE oo B BRGS b 5% -

ﬁPMif)”t%feo-l"{O?@\b’W%sloo it was

polyvinylalcohol(EG-40,NipponSynt eticcﬁgrr%?cal

leuprerelin acetate in the microcapsule was 20.5%.

that the content of

Example 10

To 1.29 g of leuprorelin acetate and 0.3025 g of
stearic acid, 6.413 g of methanol was added to dissclve
with warming at about 40°C,” then this solution was adjusted
to 30°C. To this solution, a solution of 4.347 g of DL~
lactic acid polymer (weight-average molecular weight:
26,100) in 7.608 g of dichloromethane was added, and to
blend with stirring to prepare a homogeneous o1l phase (O
phase) . At this point, the loading amount of the drug is
21.7%. Then, the O phase was poured into 1 L of an aqueous
solution of 0.1% {(w/w) polyvinyl alcohol (EG-40, Nippon
Synthetic Chemical Industry Co., Ltd.) pre-adiusted to
about 18°C, and was emulsified with a homemixer (Tokushu
Kika Kogyo Corporation) to prepare the O/W emulsion
(turbine rotation frequency: about 7,000 rpm). This O/W
emulsion was in-water dried for about 3 hours, and sieved

through a sieve having an opening of 75 pum, then, the
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Industry Co., Ltd.) pre-adjusted to about 18C, and was
emulsifiedwithahomomixer(TokushuKikaKogyo Corporation) to prepare

the O/W emulsion (turbine rotation 5 frequency: about 7,000 rpm). This

0/W emulsion was in-water dried for abaug 3 hours, and sieved through a

sieve having an opening of 75 pm, then, the microcapsules were

precipitated and collected with a centrifuge (CR5DL; Hitachi, Ltd.; rotation
frequency: about 3,000 rpm). 10 Distilled water was added to the
Hiicroeapsales @6 wash rthenpsaid hrktire wds resceéntrifugédtoced  with  a
precipitate the microcapsules. After the supernatant was removed,

0°635-¢0f Frantiitdh Was ddtiedab thishbitture ¥6 disperse i@ gmalicy 1 about
amount of distilled water, and said mixture was 15 recovered in an
eygpfantBhaped fiask bIih]ifﬁis‘f.’@i:s‘?&n s frekendand freegeldeaamapsules
a freeze c}r{er (DEB-OlH, ULVAC) to obtain the microcapsule powder, The
cBntelifsfleuprortiilacetate h th&'oBtaiied o c déapsule powdged  to
was 17.1%, and the yield was about 73%. 205%%@;“%{?@5““5’ it was

k&G that the con gnt%%fe%%?&%ﬁﬁ%%%t‘ate in the Mmictocapsute was tant was

dhExamplesls o Je %%%&Z{A%“%Q%e”%%@t andPRe87,0.9k ire o

stearic acid (1-fold mole of leuprorelin acetate), 5.8' g of 101 methanol

Magadded to disgolve,with warmingat about; 40C, then thig solution wag . ; 4
adjusted to 30C. To this solution, a solution of 4.49 g of DL-lactic acid
pojtner(weight-average raclecular weight: 2180018112980 £1ask. This
dispersion was frozen, and freeze-dried with a freeze drier
(DE-01H, ULVAC) to obtain the microcapsule powder.

The content of leuprorelin acetate in the obtained
microcapsule powder was 15.2%, dand the yield was about 59%.

From the results, it was found that the content of

leuprorelin acetate in the microcapsule was 18.2%.

Example 11

To 1.35 ¢ of leuprorelin acetate and 0.079 g of
stearic acid (0.25-fold mole of leuprorelin acetate), 6.4 g
of methancol was added to dissolve with warming at about
40°C, then this solution was adijusted to 30°C. To this
solution, a solution of 4.57 g of DL-lactic acid polymer
{(weight-average molecular weight: 21,800} in 8.0 g of
dichloromethane was added, and to blend with stirring to
prepare a homogeneous oil phase (O phase). At this point,

the lecading amount of the drug is 22.5%. Then, the O phase
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5 dichloromethane was added, and to blend with stirring to prepare a
homogeneous oil phase (0 phase). At this point, the loading amount of the

drug is 20.5%. Then, the 0 phase was poured into 1 L of an aqueous

solution of 0.1% (w/w) polyvinyl alcohol EG-40, Nippon Synthetic

Chemical 10Industry Co., Ltd.) pre-adjusted to about 18C, and was

emulsified with a homomixer (Tokushu Kika Kogyo Corporation) to

prepare the O/W emulsion (turbine rotation frequency: about 7,000 rpm).

Thts OTAFERRIsiohtWad inlwaddr diied FGHASOLT 3oL, didl sidved- 1% (w/w)
through a sieve 15 having an opening of 75 pm, then, the microcapsules
Rierd prédipitated-at edilectéd With'a centrifi§8{CREDE HtAcH, Lid-emical
rotation frequency: about 3,000 rpm). Distilled water was added to the

mé@'ﬁﬁgulgsoto'wagﬁ?thbn,%?dﬁfé&ﬁr%t\?/gs feceftifiifedd Cr  and was
%ggégglgaﬁ? e’gr&e 2‘0‘,\?rl.ln{|:%|rocapsuIesf,l Amflter the guperé}%q(n& Was rer‘rg(civl%aéj, Kogyo

OmlLxe N
g of mannitol was adaed to ﬁ"IIS mixture to disperse In a sma

@8%%5%5%9§HW9 Wag%ﬁaé_éwQHER%W%“@ﬁdﬁgﬁﬁ”eq%h%%ﬁne £ﬂ$ation

eggplant-shaped flask. This dispersion was frozen, and freez led wi

afregze-drier (REQ1H, 29ULYAG) P, obtainthe mierpgansyle pQwder,, . o 1-

102 The content of leuprorelin acetate in the obtained microcapsule
povder wasdb.8% rand-theryield wasabout66%0skrana the-resulis,Ht was; i e ve

found that the content of leuprorelin acetate in the mic ocapsule was
H85%g5 Exareplenlthg of 75 pm, then, the microcapsules were
precipitated and collected with a centrifuge (CR5DL;
Hitachi, Ltd.; rotation freguency: about 3,000 rpm).
Distilled water was added to the microcapsules to wash,
then, said mixture was re-centrifuged to precipitate the
microcapsules. After the supernatant was removed, 0.635 g
of mannitol was added to this mixture to disperse in a
small amount of distilled water, and sald mixture was
recovered in an eggplant-shaped flask. This dispersion was
frozen, and freeze-dried with a freeze drier (DF-01H,
ULVAC) to obtain the microcépsule powder.

The content of leuprorelin acetate in the obtained
microcapsule powder was 18.1%, and the vield was about 68%.

From the results, it was found that the content of

leuprorelin acetate in the microcapsule was 21.1%.

Example 12

To 1.35 ¢ of leuprorelin acetate and 0.157 g of
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To 1.29 g of leuprorelin acetate and 0.300 g of stearic acid (1-fold mole of
leuprorelin acetate), 6.1 g of methanol was added to dissolve with

warming at about 40C, 10 then this solution was adjusted to 30C. To this
solution, a solution of 4.42 g of DL-lacti®acid polymer (weight-average
molecular weight: 21,800) in 7.7 g of dichloromethane was added, and to

blend with stirring to prepare a homogeneous oil phase (0 phase). At this

point, 15 the loading amount of the drug is 21.5%. Then, the 0 phase was
Potired fmtd T 1%f %81 AqUEOS Setfon BT OLEWWAKT pdRyvingedledol. 6.4 g
(EG-40, Nippon Synthetic Chemical Industry Co., Ltd.) pre-adjusted to
Shottelge Hd wiEeriulSified with gh%ﬁﬂﬁ‘f‘ﬁ?er‘ﬁé sHé Wikd Kogyo @kout

20Corporation) to prepare the 0O/W emulsion (turbine rotation frequency:

Hbout 7 000 prh This TIW Ertisioftwasaf-vaisPdrictFordbout 3 7o this

hoyrs, and sieved through a sieve having an apeping of 75 pm, then, the
rr?iclrloclafﬁ%ﬂIeéa were ﬁr%ec%%atgg ar?d \éol?écté)gpw%?alc%%%rﬁﬁgea Sﬁ?lymer

aégﬂ@%@hgt@é@g@n&rgggsﬂ%@b%%gﬁg !pmié 103 Pistilled watey ¢

was added to the microcapsules to wash, then, said mixture was
degentrifuged fo peecipifate the microcapsules. Afierthe %li%nag@ni&%@ég to

removed, 0.635 g of mannitol was added to this mixture to disperse in a

sreglkamountofiistiled watet, and saids mixtdregnas egcovered iR@ANs point,
eggplant-shaped flask. This dispersion was frozen, and freeze-dried with
unfreeze: dier(DmOhb: ULV AC)dohbtain the miicogapsulapowderThe phase
content of leuprorelin acetate in the obtained 10 microcapsule powder

wgas 15:9%sand theyiéld wasabeut 5696ckErom thelresuks; itavasfournd (w/w)
that the content of leuprorelin acetate in the microcapsule was 19.2%.
Examipleyl7 15FbaoD § of létiprotélin acdtate @and 0.3281gefcic  Chemical
Industry Co., Ltd.)  pre-adjusted to about 18°C, and was
emulsified with a homeomixer (Tokushu Kika Kogyo
Corporation) to prepare the O/W emulsion {turbine rotation
frequency: about 7,000 rpm). This O/W emulsicon was in-
water dried for about 3 hours, and sieved through a sieve
having an opening of 75 um, then, the microcapsules were
precipitated and collected with a centrifuge (CR5DL;
Hitachi, Ltd.; rotation frequency: about 3,000 rpm).
Distilled water was added to the microcapsules to wash,
then, the said mixture was re-centrifuged to precipitate
the microcapsules. After the supernatant was removed,
0.635 g of mannitecl was added to this mixture to disperse
in a small amount of distilled water, and said mixture was

recovered in an eggplant-shaped flask. This dispersion was

frozen, and freeze-dried with a freeze drier (DF-01H,
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stearic acid (1-fold mole of leuprorelin acetate), 6.7 g of methanol was

added to dissolve with warming at about 40C, then this solution was

adjusted to 30C. To this solution, a solution of 4.27 g of DL-lactic acid

polymer (weight- 20 average molecularageight: 21,800) in 7.5 g of
dichloromethane was added, and to blend with stirring to prepare a
homogeneous oil phase (0 phase). At this point, the loading amount of the

drug is 23.5%. Then, the 0 phase was poured into 1 L of an aqueous

olififoh 0F0. Pist@iw) 2BpoRNiayRicoholEC-ROMigEonSynthetic

Chemical 104 Industry Co., Ltd.) pre-adjusted to about 18C, and was
emulsified wit? aHohondixer %‘F&éﬂ%ﬁﬁ@éﬂ%@ KGgRtebfporationjts obtained
repare the O/W emulsion (turbine rotation frequency: about 7,000 rpom)

TS BRDEAUISION WAETH- $\7ator rid 1O SbOUE o aiF Siedgdt 6%
hrough a sieve having an opening of 75 pm, then, the microcapsules

E\t/vreorré1 prg%%itat]éeasaunggcsdlIectlgtd with 3 ceﬁ?rﬁﬂ!gle ((E %E)L; %%t%chffﬁffent of

fotation freauency: ahqut 3,000 1pm), pistled ater was added g the

mic ocapsufés to was?\, 10 tﬁen, said mixture was re-centrifugé& to

precipitate the microcapsules. After the supernatant was removed, 0.635

g of mannitol was added to this mixture to disperse in a small amount of

#istilled avater, and said mixture was recovered in an eggplant-shaped

flask. This dispersion was 15frozen, and freeze-dried with a freeze drier
(DF-01Hd, ULVAC) tg obtain the micsecapsule pewedet.e akhe contentof 4 of
leuprolelin acetate in the obtained microcapsule powder was 17.0%, and

dhe yield wasiaboul 71%l Fromlthesesulis;itrwas:folmddbat-theccontentofg of
20leoprorelin acetate in the microcapsule was 19.6%. Example 18

ko b #7ogl ofdeuprotelmcacetate anddl.342 g of steasieracidy(lafold=mole-of4 0oC,
leuprorelin acetate), 7.0 g of 25methanol was added to dissolve with

Wharmitigp 8t about 40N was adjusted to 30°C. To this solution,

a solution of 4.34 g of DL-lactic acid polymér {weight~
average molecular weight: 21,800) in 7.6 g of
dichloromethane was added, and to blend with stirring to
prepare a homogenecus <¢il phase (0O phase). At this point,
the loading amount of the drug is 22.5%. Then, the O phase

was poured into 1 L of an agqueous solution of 0.1% (w/w)

polyvinyl alcohol (EG-40, Nippon Synthetic Chemtical
Industry Co., Ltd.) pre-adiusted to about 18°, and was
emulsified with a homomizer (Tokushu Kika Kogyo

Corporation) to prepare the O/W emulsion (turbine rotation
frequency: about 7,000 rpm). This O/W emulsion was in-
water dried for about 3 hours, and sieved through a sieve
having an opening of 75 um, then, the microcapsules were

precipitated and collected with a centrifuge (CR5DL;
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105 then this solution was adjusted to 30C. To this solution, a solution of

4.20 g of DL-lactic acid polymer (weight-average molecular weight:

21,800) in 7.4 g of dichloromethane Was added, and to blend with stirring

to 5 prepare a homogeneous oil phase €0 phase). At this point, the

loading amount of the drug is 24.5%. Then, the 0 phase was poured into 1

L of an aqueous solution of 0.1% (w/w) of polyvinyl alcohol (EG-40,

Nippon Synthetic Chemical Industry Co., Ltd.) pre-adjusted to about 18C,
Ahdagdd 10 emdlsified withad homomixerqTekashiu KikadKogyo3, 000 rpm) .
Corporation) to prepare the 0/W emulsion (turbine rotation frequency:

labdut 7,000 rpifj: This'OIW emidision Was fnowatBr drctfor abbee3 to wash,
hours, and sieved through a sieve having an opening of 75 pm, then, the
ThiEFocagéutes \Wéﬁéttﬁﬁedfﬁfateﬁea*rfﬁee&réﬂcfgwwﬁh &CentfiftfgbPtate the
n(‘CRSDL; Hitafhi, Ltd.; rotation frequency: about 3,000 rpm). Distilled

(0ATEPWAS Added to tHE hitrodapsuiRSHE WasH: Men Said mndiiedvas’ - €35 ¢
re-centrifuged.to precipitate the microcapsules. After the superpatant was
?gmén\?encf} Jgtéjg’s qu%% 0 ?dn%%?]ito (\?vastcgggeﬂ%%i%rrﬁixtﬁpe 6 Hisperssin it 2
aemall amen of ATIeNeel a0 spcmixture. yas IEGEred i A e was

eggplant-shaped flask. This dispersion was frozen, and freeze-

adlreeze-duer (DEQ1H, LILVAG). t0,0btain the mig ocapsule p(?ﬁfvéj;%'rs ion was

25The content of leuprorelin acetate in the obtained 106 microcapsule

foyder was, 16.3%,and: theyield was, abaut 47%; Fromdhedesults, itwas o1y,
found that the content of leuprorelin acetate in the microcapsule was

uB/8%) SExamipten 19t hel 3375 pkleuprareliniagetate and 7.56 g of
stearic acid (1-fold mole of leuprorelin acetate), 160.33 g of methanol was
addedTioaissolve avith watmihg @b about 40C, thesrthissolution:was chtained
adjusted to 30C. To this

microcapsule powder was 16.7%, and the yield was about 52%.
From the results, it was found that the content of

leuprorelin acetate in the microcapsule was 20.5%,

Example 14

To 1.35 g of leuprorelin acetate and 0.471 g of
stearic acid (l.5-fold mole of leuprorelin acetate), 6.4 g
ol methancl was added to dissolve with warming at about
40°C, then this solution was adjusted to 30°C. To this
solutien, a solution cof 4.1% g of DL-lactic acid polymer
{weight-average molecular weight: 21,800) in 7.34 g of
dichloromethane was added, and to blend with stirring to
prepare a homogeneous oil phase (0O phase). At this point,
the loading amount of the drug is 22.5%. Then, the O phase

was poured into 1 L of an aguecus solution of 0.1% (w/w)
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10 solution, a solution of 108.68 g of DL-lactic acid polymer

(weight-average molecular weight: 21,800) in 190.2 g of dichloromethane

was added, and to blend with stirring to prepare a homogeneous oil phase

(0 phase). At this point, the loading amount of the drug is 22.5%. Then,

after the 0 15 phase was adjusted to about 30C, the 0 phase was poured

into 25 L of an aqueous solution of 0.1% (w/w) polyvinyl alcohol (EG-40,

Nippon Synthetic Chemical Industry Co., Ltd.) pre-adjusted to about 18C,
BRYXVAS Emulsifiéd Withla HOMOMIG LINELUFEOW (TSkiisHieKika Kogysmical
Corporation) to 20 prepare the 0/W emulsion (turbine rotation frequency:
abBUE 7000 fim, and'the tircbilingPuni fetation fregashcy1dbbut 22000 was
%E{‘Eg This 0/W emulsion was in-water dried for about 3 hours, and sieved

gh2'Si8ve hiving an GpenifiGBFTS HRT, then, thé Hictocapsaled  Koovo

ere continuously 25precipitated with ntrifuge (H-600S; Kokusan
AR 167 Totatortreiiancy” Aout 21000 TEm 4ht the Tk Fjer=o 2t Lon

?Pgahég%éﬁg"inmé@o%%d C?!'%%tﬁtdégghﬁCo”ec%%di@i%o PSYIRS WELE s in-

re-dispers a small amoun istilled water, and sieved through a

wigve haying.an B.opening,ef 90 pm, then, 17,2 gs%f@@@ni%weéﬁ@dsd sieve
and freeze-dried with freeze drier (DFM-05A-S, ULVAC) to obtain the

HRichacapsule powder, Jhe gontent,of leuprarglin aggtatg in the-abtained: e ro
microcapsule powder was 18.2%, and the yield was about 80%. From the

gesultsy ithwasfound dQthat the eanttent oflewprorelin agetate irthe:  (Cr5DL;
microcapsule was 20.9%. Example 20 To 30.0 g of leuprorelin acetate
fand=6:125 g dit15 stearic aeidi(@xfoldimeleuefleyprorelincacetate), 4.5 gpm) .
of methanol was added to dissolve with warming at about 40C, then this
Isphitiohlwals adjisted t0:30Caddahis solutions a sdlatiomep:13.28 gof wash,
DL-lactic acid polymer (weight-average molecular weight: 21,800) in

Hogn3 gafl 20 Hichi(rsretharfe was a88dd; ianetochlere withestiriing t-e  the
prepare a homogeneous oil phase (0 phase). At this point, the loading
TGO e Brug is 2050%. Théh, Bfter tHe'd phase ias BRfistédito 0-635 g~

about 30C, the 0 phase was poured into 25 L of an aqueous solution of
%fl@@%ﬁﬂ%ﬁﬁﬂva1 added to this mixture to disperse in a

small amount of distilled water, and said mixture was
recovered in an eggplant-shaped flask. This dispersion was
frozen, and freeze-dried with a freeze drier (DF-01H,
ULVAC) to obtain the microcapsule powder.

The content of leuprorelin acetate in the obtained
microcapsule powder wase 17.1%, and the yield was about 73%.
From the 1results, it was found that the content of

leuprorelin acetate in the microcapsule was 19.7%.

Example 15
To 1.23 g of leuprorelin acetate and 0.287 g of

=

stearic acid {l-fold mele of leuprorelin acetate), 5.8 g of
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25alcohol (EG-40, Nippon Synthetic Chemical Industry Co., 108 Ltd.)
pre-adjusted to about 18C, and was emulsified with a HOMOMIC LINE

FLOW (Tokushu Kika Kogyo Corporation) to prepare the ON emulsion

(turbine rotation frequency: about 7,0001rpm, and the circulating pump

rotation frequency: 5 about 2,000 rpm.). This O/W emulsion was in-water

dried for about 3 hours, and sieved through a sieve having an opening of

75 pm, then, the microcapsules were continuously precipitated with a
reehirifoge (M#6905IKekusan Ehishirkivrotatiohlfrequendy:cabout 2)000t 40°C,
rpm, and the flow rate: 10 about 600 ml/min) and collected. The collected
higFocapiiilesWerk reisiersed in: shshlltamedntof diStllednvikdter drek Lon,
sieve(?[throu h a sieve having an_opening of 90 pm, then, 17.2 g of _
anPRBIWES adted and fredze-dried it ibazs diier {DERLG/ES, (veiaht-

ULVAC) to obtain_ 15.the microcapsule powder q content of leuprorelin
aa%%]féiﬂtg%n the" Sgt%?nueldarﬁicrogéepls%ﬁe% powdvé(r{\ivgg %.6%}gnd tk:i' ﬁeld g ot

ovxac%%%%&x@e%aﬁ@mﬁs resullsit wag found that the, coptent Oé jirring to

leuprorelin acetate in the microcapsule was 19.0%. 20 Example

2268 9.of leuprarelin acetate gnd fﬁ%g of stearic acid (1-fojd.- mole;af ;¢

leuprorelin acetate), 107.7 g of methanol was added to dissolve with

wvarming &t agoutR40C, dhen this selution wasadjystedtg30C.Tadhis phase
109 solution, a solution of 80.24 g of DL-lactic acid polymer

Wweight-average melecular wefght26:100) dn: 4434 1g:efidishleromethane (w/w)
was added, and to blend with stirring to prepare a homogeneous oil phase

HOiphase) 1At this point; 1 (£G-40, Nippon  Synthetic Chemical
Industry Co., Ltd.) pre-adiusted to about 18°C, and was
emulsified with a homomixer {Tokushu Kika Kogyo
Corporation; to prepare the O/W emulsion (turbine rotation
frequency: about 7,000 rpm). This O/W enulsion was in-
water dried for about 3 hours, and sievaed through a sieve
having an opening of 75 um, then, the microcapsules were
precipitated and collected with a centrifuge (CR5DL;
Hitachi, Ltd.; rotaticn frequency: about 3,000 rpm).
Distilled water was added to the microcapsules to wash,
then, saild mixture was re-centrifuged to precipitate the
microcapsules. After the supernatant was removed, 0.635 g
of mannitol was added to this mixture to disperse in a
small amount of distilled water, and said mixture was
recovered in an eggplant-shaped flask. This dispersion was
freozen, and freeze-dried with &a freeze drier (DF-01H,

ULVAC) to obtain the microcapsule powder.
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5 the loading amount of the drug is 21.0%. Then, after the O phase was
adjusted to about 30C, the 0 phase was poured into 18 L of an aqueous
solution of 0.1% (w/w) polyvinyl alcohol (EG-40, Nippon Synthetic

Chemical Industry Co., Ltd.) pre-adjustetite about 18C, and was

emulsified with a 10 HOMOMIC LINE FLOW (Tokushu Kika Kogyo

Corporation) to prepare the 0O/W emulsion (turbine rotation frequency:

about 7,000 rpm, and the circulating pump rotation frequency: about 2,000
rpm.). THis ORRFErfitiisior vadifi water Grdd foP &SGR 3ehotifs, &tk sicveer ined
through a sieve having an 15 opening of 75 pm, then, the microcapsuies

fers Conbifiddsiy B ité’f@&’v\ﬁtﬁ'ag Centiftihe (H 6065 Hokianabout 66%.

nshink{;hrotation fn?L uency:. about 2,000.rpm, and the flow rate: about
0 ml/mil) and éollectd. The cofidtted HidkScapsifes wetde-dispersBl  ©f

in a small amount of 2Q distilled water, and sieved.through a sieve having
%%%ggr%r?g% of 90 %Erent,%oﬁeen,lfé%}geofm r%gr%r%(foﬁ%\/sa%lgdddeg 2@ frégz'e-dried

with freeze drier (DFM-05A-S, ULVAC) to obtain the microcapsule

powder. The content of leuprorelin acetate in the obtained microcapsule

, Wass16.5%, and 25the yield was about 73%.From the results, it

was found 110 that the content of leuprorelin acetate in the microcapsule

was 19.4%.1Example 22 5Ta 315 otleuprorglin agetatea130.08 ¢0h ¢ of
methanol was added to dissolve with warming at about 40C, then this
ssolutionawas adjustedrtol30Giole thig salstiph.ca solution ek tat4d g el 1 g of
DL-lactic acid polymer (weight-average molecular weight: 26,300) and
me06 grof stearic 10 aetd (1foldimeleiafdeuprorelin acatate) inthe mixtures ooc,
of 195.0 g of dichloromethane and 19.50 g of methanol was added, and to
thiend with stisngatoipreparesa hdmogeasous oil Phiase (Ophabe) Atdtistion,
point, the loading amount of the drug is 21.0%. After the O phase was
Sadfftettforabotit 15 36€, the 0 phasSe was pburedditd 25 ofw (weight-
aqueous solution of 0.1% (w/w) polyvinyl alcohol (EG-40, Nippon

“SymitAtic chfmédt dustry €62 i)y pre-adjustélto abblit 18¢,dnd 9  ©of
Wa%?mulsifie with a HOMOMIC LINE FLOW (Tokushu Kika Kogyo
CSIporAtiohS 1 prepatethe BN 20 effiifsior(turbing Fotdtioh frequeicynd o
about 7,000 rpm, and the circulating pump rotation frequency;: about 2,000
prb?i‘?itﬁ]isdo %?T‘ﬁ,l(?éllgr? Was%ﬁwgfgﬁ é’r%d?#g E%ut :% houé?’aﬁ# SievBd* T

ttmo%a@ﬂ?gemefmgta%9%@%&0}&5 P, then,the mgrocapsyles .y, . oo

were continuously precipitated with a
was poured into 1 L of an aqueous solution of 0.1% (w/w)

polyvinyl alcohol (EG-40, Nippon Synthetic  Chemical
Industry Co., Ltd.) pre-adjusted to about 18°C, and was
emulsified with a homomixer (Tokushu Kika Kogyo
Corporation) to prepare the O/W emulsion {(turbine rotation
frequency: about 7,000 rpm). This O/W emulsion was in-
water dried for about 3 hours, and sieved through a sieve
having an opening of 75 pm, then, the microcapsules were
precipitated and collected with a centrifuge (CR5DL;

Hitachi, Ltd.; rotaticn frequency: about 3,000 rpm).
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25centrifuge (H-600S; Kokusan Enshinki; rotation frequency: 111 about

2,000 rpm, and the flow rate: about 600 ml/min) and collected. The

collected microcapsules were re-dispersed in a small amount of distilled

water, and sieved through a sieve having@n opening of 90 pm, then, 17.2

g of mannitol 5was added and freeze-dried with freeze drier (DFM-05A-S,
ULVAC) to obtain the microcapsule powder. The content of leuprorelin

acetate in the obtained microcapsule powder was 17.5%, and the yield
Wiastabout 78%a Feam thesresultdeit was fouhd that theccententlefs to  wash,
leuprorelin acetate in the 10microcapsule was 20.2%. Example 23 To
8375 g GRibdprifelincetate 41 31 otmetharpiiwasaddedtbritate the
dissolve with warming at about 40C, 15 then this solution was adjusted to

BOE" TotHR"Sdidtion, 4 Sofutionot 1087687 oF Bl Hatticadi@pelypter 0-635 g

eight-average molecular weight: 22,100) and 7.56 g of stearic acid .
C%/-fo%o‘iarr}{(l)lret8%Ietﬁ"’ﬁrﬁreﬁ'rcri(a‘cargtaﬂa?intfll?éf Mixtird9t190.59 of sperse in a

dichlogromethane and.19.02 g of methanol was 20 added, and to blend
R o %%Sr%&gﬁeTnee%uswﬁltﬁﬁdse (0 PhasSé)" At thishofite  was

With stlrringcflc‘)1 prepare a

to about 30C, the 0 ph was poured into an aqueous solufion o
B:-L%w/w) polyvinyl alcoholi(50:40, Nippen 25Synthetic. Chemical 54y
Industry Co., Ltd.) pre-adjusted to 112
ULVAC) to obtain the microcapsule powder.

The content of leuprorelin acetate in the obtained
microcapsule powder was 15.9%, and the vield was about 56%.

From the results, 1t was found that the content of

leuprorelin acetate in the microcapsule was 19.2%.

Example 17

To 1.41 g of leuprorelin acetate and 0.328 g of
stearic acid {l~fold mole of leuprorelin acetate), 6.7 g of
methanol was added to dissolve with warming at about 40°C,
then this solution was adjusted to 30°C. To this solution,
a solution of 4.27 g of DL-lactic acid polymer (weight-
average molecular welight: 21,800 in 1.5 o] of
dichloromethane was added, and to blend with stirring to
prepare a homogensous oil phase (O phase). At this point,
the loading amount of the drug is 23.5%. Then, the O phase
was poured into 1 L of an agueous solution of 0.1% (w/w)

polyvinyl alcohel (EG-40, Nippon Synthetic Chemical
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about 18C, and was emulsified with a HOMOMIC LINE FLOW (Tokushu

Kika Kogyo Corporation) to prepare the 0/W emulsion (turbine rotation
frequency: about 7,000 rpm, and the circulating pump rotation frequency:

about 2,000 rpm.). 5 This 0/W emulsiomas in-water dried for about 3

hours, and sieved through a sieve having an opening of 75 pm, then, the
microcapsules were continuously precipitated with a centrifuge (H-600S;
Kokusan Ensh'nki; rotation frequency: about 2,000 rpm, and the flow rate:
ahduts60G miimin) and L0 collected dThe tollected mitrocapsukEswerand was
re-dispersed in a small amount of distilled water, and sieved through a

STeVe haviig an dpéring of 90 pheithsr XEZ2 g dfif&nnitol wasddded Xogyo
and freeze-dried with freeze drier (DFM-05A-S, ULVAC) to obtain the
MicRIEapsdie powder PrifE Ediftert 6t 1818LpPatefis heBtate titheithtdiRéd tion

icrocagsulg pog\P/der W%S %.4%, and the yield Wascz?bout 77%. From the
réSUSS it Wais F60r T that the ConteRPSf leupfdtefin Sbetat&ithet on was  in-

microcapsule was 21.2%. 20Example 24 To 30,9 of leuprorelin ‘
‘g\?:gtea%e, %?é\g § %¥mae%10éln%l )vg\?ag%aaé;d toaéni(gsoﬁ\“}%%l ﬁvx%%‘i)ﬁlgqgt & sleve
1t 40C, th I utj adjusted to 30C.,To this solution, a i
e T L1938 o DL et g dahmer (e, Fecoraga s Cles were
;191%1%9%'&!&/@!9@ 22100) and 67259 of gleaic 113 agid (15fold mole of -5y ;
euprorelin acetate) in the mixture of 198.2 g of dichloromethane and
19:82-6 of methanol wasadded, and mixed, with stirringdo.prepaye® o rpm) |
homogeneous oil phase (0 phase). At this point, the loading amount of the
Bidruglis 20%wAlterthe O:phasriwas adjusted torahert 30 the:@ phase wash,
was poured into 25 L of an aqueous solution of 0.1% (w/w) polyvinyl
atcohol (EG-40 rNippom SyntheticrGhemical intlugtry Coq Litkecipitate the
pre-adjusted to about 18C, and was emulsified with a HOMOMIC LINE
TFLOW(T@okusins KikaA 0 Kogyb €otporation)torgrepare arcOAV emulsion3s g
(turbine rotation frequency: about 7,000 rpm, and the circulating pump
Potaticri frédGency-2aboa®ledo fpm).tHhis 0/ httisiontwasdhapatese in a
dried for about 3 hours, and sieved through a sieve having an opening of
BRI, A e 5 microthpadies werd ohtinudtisly praépitatsdwitia was
centrifuge (H-600S; Kokusan Enshinki; rotation frequency: about 2,000
5, 56 How rite: AbOAEBOC HRTAY BAA coHetied. THE Galdctap e =1on was

fpisracapsules were dispersed again in a small amount of digtilled water,
and sieved
ULVAC) to obtain the microcapsule powder.

The content of leuprorelin acetate in the obtained

microcapsule powder was 17.0%, and the yield was about 71%.

From the results, it was found that the content of
leuprorelin acetate in the microcapsule was 19.6%.
Example 18

To 1.47 g of leuprorelin acetate and 0.342 g of
stearic acid {1-fold mole of leuprorelin acetate), 7.0 g of

methanol was added to dissolve with warming at about 40°C,
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20 through a sieve having an opening of 90 pm. Then, 19.9 g of mannitol

was added thereto, and freeze-dried with freeze drier (DFM-05A-S,

ULVAC) to obtain the mic ocapsule powder. The content of leuproielin

acetate in the obtained microcapsule powder was 15.4%, and the yield

was about 66%. 25From the results, it was found that the content of 114
leuprorelin acetate in the microcapsule was 18.7%. Example 25 To 1.35 g

of leuprorelin acetate and 0.907 g of 5 stearic acid (3-fold mole of
iégprorelincacetdte) was adued6i4 gedfardethandlttCdissdlve Withswarmiingion,
at about 40C, then this solution was adjusted to 30C. To this solution was
Sddéd asbiitios Bf 374§ of DEfactié aciipolymerhvdightavérage (weight-
molecular weight: 21,800) in 6.5 g of 10dichloromethane, and mixed with

iAo prepars &' hbifogenédtd b phasé (o phase). Atthis pdinf thed  of

oading amount- of the drug is 22.5%.This 0 phase was poured into 1 L of
Aalncglcr]fugeroour%estgﬁtriloen O%ﬁ%g?émf, ang tpo %ﬁeng pwz_t% stirring to

olyvinylalcohol(EG-40,NipponSynthetic Chemical 15Industry Co., Ltd.) .
oS0 I AES B wad Bpaiaiiid Wi Plomoriixer 1 5 point,

{dokyshuKika Kogya Corporation) jo.prepare an O/W emulsion (turhing . .
rotation frequency: about 7,000 rpm). The 0/W emulsion was in-water

wwied-for abauti3 hgurs, and sieved-hrpughaa siVENAVINGr 0,18 (w/w) of
polyvinyl alcohol (EG-40, Nippon Synthetic Chemical
Industry Co., Ltd.) pre-adjusted to about 18°C, and was
emulsified with a homomixer (Tokushu Kika Kogyo
Corporation) to prepare the O/W emulsion (turbine rotation
frequency: about 7,000 rpm). This O/W emulsion was in-
water dried for about 3 hours, and sieved through a sieve
having an opening o©f 75 um, then, the microcapsules weare
precipitated and collected with & centrifuge (CR5DL;
Hitachi, Ltd.; rotation freguency: about 3,000 rpm).
Distilled water was added to the microcapsules to wash,
then, said mixture was re-centrifuged to precipitate the
microcapsules. After the supernatant was yemoved, (0.635% g
of mannitol was added to this mixture Lo disperse in a
small amount of distilled water, and said mixture was
recovered in an eggplant-shaped flask. This dispersion was
frozen, and freeze-dried with a freeze drier (DF-01H,
ULVAC) to obtain the microcapsule powder.

The content o¢f leuprorelin acetate in the obtained
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20 an opening of 75 4 m, then, the microcapsules were precipitated and
collected with a centrifuge (CR5DL,; Hitachi, Ltd.; rotation frequency: about
3,000 rpm). To the m crocapsules was added distilled water to wash, and

was centrifuged again to precipitate. Aftep g,emoving the 25supernatant,

0.635 g of mannitol was added thereto, and the 115 mixture was

dispersed with a small amount of distilled water. The dispersion was

recovered in an eggplant-shaped flask. This dispersion was frozen, and
freeyaddriedtwith adratre diiet (OF-GFH, BRYAC) 40 pbtdinl thes about 77%.
microcapsule 5 powder. The content of leuprorelin acetate in the obtained
Imicfbcapktile poiiderivas 9:6%, ariFthelyigivas BBSut 44%. From st of
results, it was found that the content of leuprorelin_ acetate in the
THCOCAPRUIE WAS $5295. TOEXHIpIB'26 O 2R E1UL45 ot Iedprbietin

acetate and 1.513 g of stearic acid (5-fold-mole of leuprorelin acetate)

was added 6.4 g of methanol to dissolve with warming at about 40C, then
é@{iﬁm oi%tiopgwas adjusted to 30C. To this solution 15 was added a

solution of 3.14 g of DL-lactic acid polymer (weight-average molecular

weight; 21,800)J8 5.3 g gfdichiotomethane, and mixed with stiring to, ¢

prepare a homogeneous oil phase (0 phase).At this point, the loading

praeuntof the drug is22.5%;Fhis Ophase was, 2Qpureddntok L of agy 33 4
aqueous solution of 0.1% (w/w) polyvinyl. alcohol (EG-40, Nippon

Synthetis Lhemical indugtiy €05 dtddipre-adiusteditorabeut-d8e cande  about
was emulsified with a homomixer (Tokushu Kika Kogyo Corporation) to

Jqrepare:ancd/W-emylsion (turbine refationa2bfreguency: abouts&;000 rpm). thi s
The 0/W emulsion was in-water

solution, & solution of 108.68 g cof DL-lactic acid polymer
{iweight-average molecular weight: 21,800} 1in 1%0.2 g of
dichloromethane was added, and to blend with stirring to
prepare a homogeneous oil phase (0 phase). At this point,
the loading amount of the drug is 22.5%. Then, after the 0
phase was adjusted to about 30°C, the O phase was poured
into 25 L of an aqueous solution of 0.1% (w/w) polyvinyl
alcohol (EG-40, Nippon Synthetic Chemical Industry Co.,
Ltd.) pre-adjusted to about 18°C, and was emulsified with a
HOMOMIC LINE FLCW (Tokushu Kika Kogyoe Corporation) to
prepare the O/W emulsion (turbine rotation freguency: about
7,000 rpm, and the circulating pump rotation £frequency:
akout 2,000 rpm.). This O/W emulsion was in-water dried
for about 3 hours, and sieved through a sieve having an
opening of 75 um, then, the microcapsules were continuously

precipitated with a centrifuge (H-6008; Kokusan Enshinki;
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116 dried for about 3 hours, and sieved through a sieve having an

opening of 75 g m, then, the microcapsules were precipitated and

collected with a centrifuge (CR5DL,; Hitachi, Ltd.; rotation frequency: about
3,000 rpm). To 5the microcapsules wasiadded distilled water to wash, and

was centrifuged again to precipitate. After removing the supernatant,

0.635 g of mannitol was added thereto, and the mixture was dispersed

with a small amount of distilled water. The dispersion was recovered in an
eygplaktshdpedt®@flask. ThisWispersiol Was ftizenaand frdezediied rate:
with a freeze drier (DF-01H, OLVAC) to obtain the microcapsule powder.

e dontet Of-ledptdigiift acetatedn thé vbt&iféd fricrocapstii® powdet Lected
was 5.3%, and the yield was about 53%. From the results, it was found

hat'the Vortert df 18Rtprorefin ALEREE ifthe microdapstifwas 6785t of

xperiment Example 6 ach 59 mq of the microcapsule powder .
O CORAR B BB O 50 MG 01 o rorep et le powdEe =

%S“ﬁﬁﬁrsgé&%ﬁ%m rwas ?”S,Lp?.”?e%i”o%bor%{é%i@& of fhe fdded and

Subcutarieously administered to'arat (9 mg

£alculated as leuprorelinaceiate) fhen the jauprofelin aceldtenc) o obtain

concentrations in the serum were measured. The transition of blood

conceptration s shown 25in,kig. 8. For theperiad-freal-week 10 1Quprorel in
weeks after 117 the administration, the blood concentration level

fFxample 7:was-greatly highes tham that ek cempargiivedexample 21 ¥hat,, ang
is, an addition of stearic acid can result in the improvement of the release

trate of the drugaanchbamt §0%. From the results, it was found
that the content of leuprorelin acetate in the microcapsule

was 20.9%.

Example 20

To 30.0 g of leuprorelin acetate and 6.725 g of
stearic acid (1-fold mole of leuprorelin acetate), 142.5 g
cf methanol was added to dissolve with warming at about
40°C, then this solution was adjusted to 30°C. Toc this
solution, a solution of 113.28 g of DL-lactic acid polymer
(weight-average molecular weight: 21,800) in 198.23 g of
dichleromethane was added, and to blend with stirring to
prepare a homogeneous oil phase {0 phase). At this point,
the loading amount of the drug is 20.0%. Then, after the O
phase was adjusted to about 30°C, the O phase was poured
into 25 L of an agquecus solution of 0.1% (w/w) polyvinyl

alcohel (EG-40, Nippon Synthetic Chemical Industry Co.,
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5 provide the improvement of the blood concentration levels on onset part

(from 24 hours to 1 month after the administration) and maintenance part

(1 month or later after the administration). 10Experiment Example 7

Each 61 mg of the microcapsule powder prepared in Comparative

Example 5, 61 mg of the microcapsule powder prepared in Example 8, or

59 mg of the microcapsule powder prepared in Example 10 was

suspended in about 0.4 mL of the 15 dispersal vehicle, and

Stibcutapeeusiyladminristered tooanat (997g, desedccaleudated assledpeoteln «+h a

acetate), then the leuprorel n acetate concentrations in the serum were

Hid&ditéd. THéransitio of bisvdicdricentration iKsHown iIRFIg s ihe) to
period 4 weeks after the administration, 20 the blood concentration level

Bf ERAMDIE-8 2nd/ Bk AHiIe TrWas Greati fighertthan thatigieauency : about

go arative Example 3. Addltlonall%ln the hollow-section in second day

Aftef the adiMinistrition-o5serklGH biiple & ERmpRE#6 ﬁ%ntdﬁﬁ@@uency
the high le nd showed e favorable bIo d 25concentrat|on
ae 1%‘! ofiall c%ntrzy Jiiet 8ﬁll%ma (T of ¥feric Acitfarid a dried

pattern |s a [ of an ‘adaitiv

loading dgse of th}ecﬂwg canlgraowge the&oqtﬁol of the relea%e ratergwmq an

onset part (from 24 hours to 1 mont after the a(?ml%lstratlon and t

ae@t@yegteat ofthe jdeal.hload copgeniration pattern 5, E%B?@mg%t inuously

Example 8 The entrapment ratios of leuprorelin acetate in the

Brerocapsuleowders,prepared in Example 45, Exemple L@ EXaMBE 43; n i 1 ;
Example 17 and Example 18 were calculated, 10 respectively. The results

ate shown infiable S»dhe tesmcaenrapmentatio ofdguprenetin acetate’rat e
as herein referred means a rate calculated b'y. ‘dividing "a content of
deuprorelinc@detatenin/thermicroeapsule'tby Ta loading amourtitof  collected
leuprorelin acetate”. As shown in Table 3, a 15slightly decreasing
nendarcyrofthe entrapment ratiodiapersed in a small amount of

distilled water, and sieved through a sieve having an
opening of 90 pm, then, 17.2 g of mannitol was added and
freeze-dried with freeze drier (DFM-05A-S, ULVAC) to obtain
the microcapsule powder. The content of leuprorelin
acetate 1n the obtained microcapsule powder was 16.6%, and
the yield was about 80%. From the results, 1t was found
that the content of leuprorelin acetate in the microcapsule

was 19.0%.

To 22.68 ¢ of leuprorelin acetate and 5.08 ¢ of
stearic acid (1-fold mcle of leuprorelin acetate), 107.7 g
of methancl was added to dissolve with warming at about

40°C, then this solution was adjusted to 30°C. To this
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observed after the loading amount exceeded 23.5%. Table 3 Moleratio
ofadded stearic acidto leuprorelin acetate Example 15 Example 16
Example 13 Example 17 1
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solution, a solution of 80.24 g of DL-lactic acid polymer
(weight-average molecular weight: 26,100} in 140.4 g of
dichloromethane was added, and to blend with stirring to
prepare a homogeneous oil phase (0 phase). At this point,
the loading amount of the drug is 21.0%. Then, after the O
phase was adjusted to about 30°C, the O phase was poured
into 18 L of an aqueous solutiocn of 0.1% (w/w) polyvinyl
alcohol (EG-40, Nippon Synthetic Chemical Industry Co.,
Ltd.) pre-adjusted to about 18°C, and was emulsified with a
HOMOMIC LINE FLCOW (Teokushu Xika Kogyo Corporation) to
prepare the O/W emulsion {turbine rotation freguency: about
7,000 rpm, and the circulating pump rotation frequency:
about 2,000 rpm.). This O/W emulsicon was in-water dried
for about 3 hours, and sieved through a sieve having an
opening of 75 um, then, the microcapsules were continucusly
precipitated with a centrifuge (H~6003; Xckusan Enshinki;

rotation frequency: about 2,000 rpm, and the flow rate:

about 600 ml/min) and collected. The collected
microcapsules were re-dispersed 1in a small amount of
distilled water, and sieved through a sieve having an

opening of 90 pm, then, 13.3 g of mannitol was added and
freeze—-dried with freeze drier (DFM-05A-S, ULVAC) to cbtain
the microcapsule powder. The content of leuprorelin
acetate in the obtained microcapsule powder was 16.5%, and

the vyield was about 73%. From the results, it was found
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that the content of leuprorelin acetate in the microcapsule

was 19.4%.

Example 22

To 31.5 g of leuprorelin acetate, 130.08 ¢ of methanol
was added to dissolve with warming at about 40°C, then this
solution was adjusted to 30°C. To this scolution, a
solution of 111.44 g of DL-lactic acid polymer (weight-
average molecular weight: 26,300) and 7.06 g of stearic
acid (l-fold mole of leuprorelin acetate) in the mixture of
195.0 g of dichloromethane and 12.50 g of methanol was
added, and to blend with stirring to prepare a homogeneous
©il phase (C phase). At this point, the loading amount of
the drug is 21.0%. After the © phase was adjusted to about
30°C, the O phase was poured into 25 L of an agueous
sclution of 0.1% (w/w) polyvinyl alcchol (EG-40, Nippon
synthetic Chemical Industry Co., Ltd.) pre-adiusted to
about 18°C, and was emulsified with & HOMOMIC LINE FLOW
(Tokushu Kika Kogyo Corporation) to prepare the 0O/W
emulsion (turbine rotation freguency: about 7,000 rpm, and
the circulating pump rotation frequency: about 2,000 rpm.).
This O/W emulsion was in-water dried for about 3 hours, and
sieved through a sieve having an opening of 75 um, then,
the microcapsules were continuocusly precipitated with a

centrifuge (H-600S; Kokusan Enshinki; rotation frequency:
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acetate[%] 20.5 21.5 22.5 23.5 29.5 119 Experiment Example 9 The
entrapment ratios of leuprorelin acetate in the microcapsule powders
prepared in Comparative Example 4, Example 11, Example 12, Example
13, Example 14, Example 25 and Examplel26 were calculated,
respectively. The results are shown in Table 4. A decreasing tendency of
entrapment ratio was observed after the mole ratio of the added stearic

acid to leuprorelin acetate exceeded 1.5. Table 4 Comparatii ye Example
%bout 2,000 rpm, and the flow rate: abocut 600 ml/min) and

collected, The collected microcapsules were re-dispersed
in a small amount of distilled water, and sieved through a
sieve having an opening of 90 um, then, 17.2 g of mannitol
was added and freeze-dried with freeze drier (DFM-05A-S,
ULVAC) to obtain the microcapsule powder. The content of
leuprorelin acetate in the obtained microcapsule powder was
17.5%, and the yield was about 78%. From the results, it
was found that the content o©f leuprorelin acetate in the

microcapsule was 20.2%.

bxample 23

To 33.75 g of leuprorelin acetate, 141.31 g of
methanol was added to dissolve with warming at about 40°C,
then this soluticn was adjusted to 30°C. To this solution,
a solution of 108.68 g of DL-lactic acid polymer (weight-
average molecular weight: 22,100} and 7.56 g of stearic
acid (1-fold mole of leuprorelin acetate) in the mixture of
190.2 g of dichloromethane and 19.02 g of methanol was
added, and to blend with stirring to prepare a homogenecus
oil phase {0 phase). At this point, the loading amount of
the drug is 22.5%. After the O phase was adjusted to about
30°C, the © phase was poured into 25 L of an aqueous
solution of 0.1% (w/w) polyvinyl alcohol (EG-40, Nippon

Synthetic Chemical Industry Co., Ltd.) pre-adjusted to
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alout 18°C, and was emulsified with a HOMOMIC LINE FLOW
(Tokushu Kika Kogyo Corporation) to prepare the O/W
emulsion (turbine rotation freguency: about 7,000 rpm, and
the circulating pump rotation frequency: about 2,000 rpm.).
This O/W emulsion was in-water dried for about 3 hours, and
sieved through a sieve having an opening of 75 um, then,
the microcapsules were continuously precipitated with a
centrifuge (H-6003; Kokusan Enshinki; rotation freguency:
about 2,000 rpm, and the flow rate: about 600 ml/min) and
collected. The collected microcapsules were re-dispersed
in a small amount of distilled water, and sieved through a
sieéve having an opening of 90 pm, then, 17.2 g of mannitol
was added and freeze-dried with freeze drier (DFM-05A-5,
ULVAC) to obtain the microcapsule powder. The content of
leuprorelin acetate in the obtained microcapsule powder was
18.4%, and the yield was about 77%. From the results, it
was found that the content of leuprorelin acetate in the

microcapsule was 21.2%.

Example 24

To 30 g of leuprorelin acetate, 122.68 g of methanol
was added to dissolve with warming at about 40°C, Lhen this
solution was adjusted to 30°C. To +this solution, a
solution of 113.28 g of DL-lactic acid polymer (weight-

average molecular weight: 22,100) and 6.725 g of stearic
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acid (l1-fold mole of leuprorelin acetate) in the mixture of
198.2 g of dichloromethane and 19.82 g of methanol was
added, and mixed with stirring to prepare a homogeneous oil
phase (O phase). At this point, the lcading amount of the
drug is 20%. After the O phase was adjusted to about 30°C,
the © phase was poured into 25 L of an agueous solution of
0.1% (w/w) polyvinyl alcocheol ({EG-40, Nippon Synthetic
Chemical Industry Co., Ltd.} pre-adijusted to about 18°C,
and was emulsified with a HOMOMIC LINE FLOW (Tokushu Kika
Kogyo Corporation) to prepare an O/W emulsion (turbine
rotation frequency: about 7,000 rpm, and the circulating
pump rotation frequency: about 2,000 rpm). This O/W
emulsion was in-water dried for about 3 hours, and sieved
through a sieve having an opening of 75 u m, then, the
microcapsules were continucusly precipitated with a
centrifuge (H-600S8; Kokusan Enshinki; rotation freguency:
about 2,000 rpm, the flow rate: about 600 ml/min) and
collected, The collected micrccapsules were dispersed
again in a small amount of distilled water, and sieved
through a sieve having an opening of 90 ypm. Then, 19.9 g of
mannitol was added thereto, and freeze-dried with freeze
drier (DFM-05A-3, ULVAC) to obtain the microcapsule powder.
The content of leuprorelin acetate in the obtained
microcapsule powder was 15.4%, and the yield was about 66%.

e

From the results, it was found that the content of
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leuprorelin acetate in the microcapsule was 18.7%.

Example 25

Te 1.35 g of leuprorelin acetate and 0.907 g of
stearic acid (3~fold mole of leuprorelin acetate) was added
6.4 g of methancl to dissolve with warming at about 40°C,
then this sclution was adjusted to 30°C. To this sclution
was added a solution of 3.74 ¢ of DL-lactic acid polymer
(welght-average molecular weight: 21,800) in 6.5 g of
dichlorcmethane, and mixed with stirring to prepare a
homogeneous oil phase (0 phase). At this point, the
loading amount” of the drug is 22.5%, This O phase was
poured into 1 L of an agueous solution of 0.1% (w/w)
polyvinyl alcchol (EG-40, Nippon Synthetic Chemical
Industry Co., Ltd.) pre-adjusted to about 18°C, and was
emulsified with a homomixer {Tokushu Kika Kogyo
Corporation) to prepare an O/W emulsion {turbine rotation
frequency: about 7,000 rpm). The O/W emulsion was in-water

dried for about 3 hours, and sileved through a sieve having

an  cpening of 75 g m, then, the microcapsules were
precipitated and collected with a centrifuge (CR5DL;
Hitachi, Ltd.; rotation frequency: about 3,000 rpm). To

the microcepsules was added distilled water to wash, and
was centrifuged again to precipitate. After removing the

supernatant, 0.635 g of mannitol was added thereto, and the
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93.991.087.6 54.1 28.8 1.2.0 Experiment Example 10 59 mg of the
microcapsule powder prepared in Comparative Example 4, 54 mg of the
microcapsule powder 5 prepared in Comparative Example 6, 50 mg of the
microcapsule powder prepared in Example; 19, 54 mg of the microcapsule
powder prepared in Example 20 and 55 mg of the microcapsule powder
prepared in Example 21 were suspended in about 0.4 mL of dispersal

vehicle, respectively, and 10 subcutaneously administered to a rat (9 mg
Idoseasdeuprorelihisuetates respactively), thew ihe leuproretin adetate stilled
concentrations in the serum were measured. The results of the maximum
BIGSH level (i) BREAUC withid 24 hours after the adminiseaton mudaped
from 24-hour to one 15 month after the administration (onset part) and
sk contBhtfatior BFthe <ikth cnth dtte? the aBfhirdisE&TsH arelstibwi th a

n Table 5. As seen from Table 5, the preparation of Examples 19, 20 and
éﬁe\ﬁﬁgreiﬁrtﬁg foadifig amsunt Srihe rug'i8 abslit 2o 5%.%%%0‘:‘39 sule

stearic acid js 20 contained had.a high blood level and AUC for the onset |
N Cormpal 21 P Dparmoh S Aareig LA lod § Aits CoCined

nphersin the loading amauny, oL the dryg is, aout,20 19,22, 506, and stearic. 4 45,

acid is not contained. On the other hand, the drug was detected from

ilead eyen at 6 months after the Zpadmipjstrationand itis ganfirmed that ¢
the drug is being
leuprorelin acetate in the microcapsule was 12.2%.

Example 26

Toe 1.35 g cof leuprorelin acetate and 1.513 g of
stearic acid (5-fold mele of leuprorelin acetate) was added
6.4 g of methanol to dissolve with warming at about 40°C,
then this solution was adjusted to 30°C. To this solution
was added a sclution of 3.14 ¢g of DL-lactic acid polymer
(weight-average molecular weight: 21,800) in 5.5 g of
dichloromethane, and mixed with stirring to prepare a
homogeneous oil phase (O phase). At this point, the
loading amount of the drug is 22.5%. This O phase was
poured inte 1 L of an agqueous solution of 0.1% (w/w)
polyvinyl alcohol (EG-40, Nippon Synthetic Chemical
Industry Co., Ltd.) pre-adijusted to about 18°C, and was
emulisified with a heomomixer (Tokushu Kika Kogyo

Corporation) to prepare an O/W emulsion {turbine rotation

fregquency: about 7,000 rpm). The O/W emulsion was in-water
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121 released over a long period of time.That is, the transition of blood
level in onset part could be improved significantly by containing stearic
acid. Table 5 within24hours afterthe administration 24-hourtoone
monthafter the administration sixthmonthq 5

dried for about 3 hours, and sieved through a sieve having
an opening of 75 u m, then, the microcapsules were
precipitated and «colliected with & centrifuge (CR5DL;
Hitachi, Ltd.; rotation frequency: about 3,000 rpm). To
the microcapsules was added distilled water to wash, and
was centrifuged again to precipitate. After removing the
supernatant, 0.635 g of mannitol was added thereto, and the
mixture was dispersed with a small amount of distilled
water. The dispersion was recovered in an eggplant-shaped
flask. This dispersion was frozen, and freeze-dried with a
freeze drier (DF-01H, ULVAC) to obtain the microcapsule
powder. The content of leuprorelin acetate in the obtained
microcapsule powder was 5.3%, and the yield was about 53%.
From the resulits, it was found that the content of

leuprorelin acetate in the microcapsule was 6.5%.

Experiment Example 6

Each 5% mg of the microcapsule powder prepared in
Comparative Example 4 or 59 mg of the microcapsule powder
prepared in Example 7 was suspended in about 0.4 ml of the
dispersal vehicle, and subcutaneously administered to a rat
(¢ mg dose calculated as leuprorelin acetate), then the
leuprorelin acetate concentrations in the serum were
measured. The transition of blood concentration is shown

in Fig. 8. For the pericd from 1 week to 10 weeks after
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afterthe administration Cmax [ng/mL] AUC [ng week/mL] AUC [ng
week/mL] serum concentration [ng/mL] Comparative Example 4 4907
0.67 1.71 1.02

117

the administration, the Dblood concentration level of
Example 7 was greatly higher than that of Comparative
Example 2. That is, an addition of stearic acid can result
in the improvement of the release rate of the drug, and can
provide the improvement of the blood concentration levels
on  conset  part (fxrom 24 hours to 1 month after the
administration) and maintenance part (1 month or later

after the administration).

Experiment Example 7

BFach 61 mg of the microcapsule powder prepared in
Comparative Example 5, 61 mg ©f the microcapsule powder
prepared in Example 8, or 59 mg of the microcapsule powder
prepared in Example 10 was suspended in about 0.4 mL of the
dispersal vehicle, and subcutaneously administered to a rat
(¢ mg dose calculated as leuprorelin acetate), then the
leuprorelin acetate concentrations in the serum were
measured. The transition of blecod concentration 1s shown
in Fig. 9. 1In the period 4 weeks after the administration,
the blood concentration level of Example 8 and Example 10
was greatly higher than that of Comparative Example 3.
Additionally, in the hollow-section in second day after the
administration observed in Example 8, Example 10 maintained
the high level, and showed more favorable blood

concentration pattern. That is, a control of an additive
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Comparative Example 6 129.97 1.56 2.30 1.17 Ei(ample 19 220.65 3.48
15.01 0.39 Example 20 132.63 1.95 7.06
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amcunt of stearic acid and a loading dose of the drug can
provide the contrel of the release rate on onset part (from
and the

24 hours to 1 month after the administration)

achievement of the ideal blood concentration pattern.

Experiment Example 8

The entrapment ratiocs of leuprorelin acetate in the
nicrocapsule powders prepared in Example 15, Example 16,
Example 13,

Example 17 and Example 18 were calculated,

respectively. The results are shown in Table 3. The term

a entrapment ratio of Jleuprorelin acetate™ as herein
referred means a rate calculated by dividing "a content of
leuprorelin acetate in the microcapsule” by "a loading
amount of leuprorelin acetate™. As shown in Table 3, a
slightly decreasing tendency of the entrapment ratio was

observed after the loading amount exceeded 23.5%.

Table 3
- Example Exampléw Example |Example |Example

15 16 13 17 i8

Mcle ratio

of added

stearic

acid to + : . . !

leuprorelin

acetate

Loading

amount ol g o 21.5 22.5 23.5 24.5

leuprorelin

acetate [%)]
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0.84 Example 21 268.50 4.43 19.77 0.35 5 Industrial Applicability

The

sustained-release composition of the present invention can contain a high
content of a physiologically active substance and suppress the initial

excessive release 10thereof and enable
That is, the suppression of the initial excessive release of the
physiologically active peptide and the stable release of the drug on onset

rt-after-administrationcanbe

achieved,ad

itionally,the

ong-term stable release rate.

At arccr

RINEE

ratio
leuprore
acetate

=

Péiefase composit
O

30.2
lin 0.2

(5]

on of the present inventi
89.3

91.0

DN can
83.7

76.1

Experiment Example 9

The entrapment ratios of leuprorelin acetate in the

microcapsule powders
Example 11,
and Example 26 were calculated,

are shown in Table 4.

ratio wa

s observed

Example 12,

after

prepared

Example 13,

the mole

in

respectively.

Comparative

Example 14,

ratio

Example

Examp

4,

le 25

The results

cf the

stearic acid to leuprorelin acetate exceeded 1.5.

Table 4

A decreasing tendency of entrapment

added

—

Comparati
va
Example 4

Examp
le 11

Examp
le 12

Examp
le 13

Examp
le 14

Examp
le 25

hxamp
le 26

Mele
ratio
added
stearic
acid to
leuprorel
in
acetate

of

0

Loading
amount of
leuprorel
in
acetate

(%]

[N
[V
o

22.5

22.5

22.5

22.5

Entrapmen
r ratio
of
leuprorel
in
acetate

%]

90.4

93.6

93.9

87.6
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stably sustained-release the physiologically active sub_stance for a Ion_g

period from about 60 to 400 days after the administration at the effective

blood concentration. 122 Additionally, since a content of a

physiologically active substance in the prepayation is higher than that of

the conventional preparation, a volume and weight of whole _

sustained-release preparation needed per unit dose of the 5 active .

ingredient can be reduced. Thereby, the physical burden can Ige relleyed

in patients such as a pain at the time of administration and an |ndqrat|on

after administration considered due to administration of a preparation

h&viRg ‘alfarge ubit®Rie. 140 123 CLAIMS 1. |

Asustained-releasecompositioninwincha physiologically active substan_ce |

compriséd of ﬁ‘g\/ate?-%oluﬁi'éephyﬁb%ﬁmy%éﬁvz pfm?ldéilg su%stapﬂmgd in

5 uniformly dispersed in a ralcrocapsule comprised of a lactic aci

poéjf_g/rrnﬁjearro&}r/tal §aglt th&FEEF \hetein g%h%%bﬁfaﬁ/ﬁiti@;%ﬂ%ﬁdﬁ%l@ powder
i [ . of 15 to 35 (welght/welght)% to the tota

gt oG i géﬂﬂg fice ia peptide M9 of  the

ralcrocapsules, the phfs%i%cﬁ% Ilry\/"r activ
r%ﬂr§§%@c’ﬁg§'aq_tytgg&%‘rgy‘“%repared in Example 19, 54 mg of the

microcapsule powder prepared in Example 20 and 55 mg of the
microcapsule powder prepared in Example 21 were suspended

in about 0.4 mL of dispersal vehicle, respectively, and

subcutanecusly administered to a rat (9 mg dose as
leuprorelin acetate, respectively), then the leuprorelin
acetate concentrations in the serum were measured. The

results of the maximun blood level (Cmax) and AUC within 24
hours after the administration, AUC from 24-hour to one
month after the administration (onset part) and serum
concentration of the sixth month after the administration
are shown in Table 5. As  seen from Table 5, the
preparation of Examples 19, 20 and 21 wherein the loading
amount of the drug is aboul 20 to 22.5% and stearic acid is
contained had a high blood level and AUC for the onset part
compared to the preparation of Comparative Bxamples 4 and 6
wherein the loading amount of the drug is about 20 to 22.5%
and stearic acid is not contained. On the other hand, the
drug was detected from blood even at 6 months after the

administration, and it is confirmed that the drug 1is being

r
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5-ox0-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z wherein, Y represents DLeu,
DAla, DTrp, DSer (tBu), D2Nal or DH1s (ImBz1) and Z represents
NH-C2H5 or Gly-NH2, or a salt thereof, weight-average molecular weight
(Mw) of the 15 polymer is about 19,000 t{)?albout 27,000, and the
composition contains 0.25 to 2 mol of stearzc acid relative to 1 mol of the
peptide or a salt thereof. 2. The sustained-release composition according
to claim 1 wherein the sustained-release composition maintains an 20

effectivesdrug blood lewel aver@ periad etabeyt 120 days to 409 days by

the

in vivo release of the physiologically active substance from the
sustaineid-teleasefcampesition: ve 8. The sustainedzelease goMPRSItion, v oveq
according to claim 1, wherein the physiologically active substance is a
25peptidé ef formulavl2bntaining stearic acid.
5-0x0-Pro-His-Trp-Ser-Tyr-DLeu-Leu-Arg-Pro-NH-C2H5 or an acetate
théreb® > 4. The sustained-release composition according to claim 1

o¥at 2ot T8

wherein the physiplegically agtive;suhstanceisfeuproretin-Sacetate: month |
after the | month after | after the
administration the administration
administration
Cmax AUC AUC serum
[ng/mi} [ng [ng week/ml] concentration
‘ week/mb) ing/mL]
Comparative |49.07 |0.67 1.71 1.02 |
Example 4
Comparative | 129.97 1.56 2.30 1.17
Example 6
Example 19 220.65 3.48 15.01 0.39
Example 20 132.63 1.95 7.06 0.84
Example 21 | 268.50 | 4.43 15.77 0.3 ]
Industrial Applicability
The sustained-release composition of the present

invention can contain a high content of a physiologically

active substance and suppress the initial excessive release

thereof and enable a long-term stable releasc rate,

That 1
release of
stable rel

administration

5, Lhe
the
of

ease the

can e

suppression
physioclogically
drug

achieved,

of the
active

on

initial
peptide
onset

additionally,

axcesslve
and the
part alter

the

sustained-release composition of the present invention can

stably

sustained-release

the

physiclogically

active

substance for a long period from about 60 to 400 days after

the administration at the effective blood concentration.
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5. The sustained-release composition according to claim 1, wherein the

content of the physiologically active substance is 17 to 26

(welght/welght)% to the total mTcrocapsules. 106.The sustained-release

composition according to claim 1, wherein the content of the

physiologically active substance is 18 to 2]22(‘welght/welght)% to the total

mTcrocapsules. 7. The sustained-release composition according to claim

151, the content of stearlc and is 0.5 to 1.5 mol relative to 1 mol of the

peptide oraisalt thereof, 8. Thesustained-rele; composition according.

to claim 1, wherein the g(;ompohsl?tci%rj] i?obg?r%ﬁ%digglvig %?lglcé%:ﬁfogg] cally

ardpolymer s esaltthereofina volatjle waters 20immiscible first solvent . ¢

to prepare a first solution, dissolving the physiologically active substance

corhprised: of:thelwatet-splulie physiolegicallyactivepeptide B fyht of whole

water-miscible second solvent to prepare a second solution, mixing the

resuftant irstlsolation amd thie pesudtant A5secend Solution tOPIEPA®d of the

third solution in winch the 125 lactic and polymer or the salt thereof and

tHe phySioldgiedifFactive stibstahiee arediniformly dissolvetydispersinghysica

the resultant third solution in a fourth solution comprised of an aqueous

solutioh 'bf &7 entfsifiet 5t6 Brepare ak @Alehdlsions and rensovirgithe 2t the

firtslt IT%(E)Ivento fi;nd thae d%eco'nd’sol\(e'nt from the generated mifrocapsule.
inistration and an induration after

administration considered due Lo  administration of a

preparation having a large unit volume.
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9. The sustained-release composition according claim 8, characterized in
that a mixed solvent in which a water- 10 miscible third solvent is further
added to the first solvent is used as a solvent for dissolving the lactic and
polymer or the salt thereof in the preparation of the first solution. 10. The
sustained-release composition according to claim 15 8, characterized in
that a controlled temperature of the emdlsifying step is adjusted to about
15 to about 35C in the step of removing the first solvent and the second
solvent from the mifrocapsule. 11. The sustained-release composition
according claim 10, 20 characterized i that the temperature control of

he emylsifying step.is performed by adjusting the temperature of the 0/
Linuision to SOt Lb 8060 |92 The SUMlBhed iblinse compositpn " @

gﬁ%ﬁ%‘&%ﬁiﬂ  wherein the tespectiye tempsraties of thedhird oo

55olution and the Tourth solution in the preparation of the 126 0/W

emuision argiabout 1540 ahout 35G - 13, IThesystained-releaseupstantially

composition according to claim 8, characterized in that the step of
remeving the fiisi solventand the seeendselvaentfrommbe mkerogapsule actic

is 5performed by an in-water drying method. 14. The sustained-release
sempositiagaceordingdo slaim 8rwheeeir thesfirstedlwent ihysiologically
dichloromethane. 15. The sustained-release composition according to

elaim8; whetsirt thecsecond solventisadower akkohalmount of 15 to 35
(weight/weight) % to the total microcapsules, the
physiologically active substance is a peptide represented
by the formula:

5-0ox0-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-7Z

wherein, Y represents DLeu, DAla, DTrp, DSer (tBu), D2Nal
or DHis (ImBzl) and Z represents NH-C,Hs or Gly-NH,, or a
salt thereof, weight-average molecular weight (Mw) of the
polymer is about 19,000 to about 27,000, and the
composition contains 0.25 to 2 mol of stearic acid relative
to 1 mol of the peptide or a salt thereof.

2. The sustained-release composition according to claim 1
wherein the sustained-release composition maintains an
effective drug blood level over a period of about 120 days
to 400 days by 1in vivo release of the physiologically
active substance from the sustained-release composition.

3. The sustained-release composition according to claim

1, wherein the physiologically active substance 1is a

peptide of formula:
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1016. The sustained-release composition according to claim 15, wherein
the lower alcohol is methanol, ethanol, or propanol. 17. The
sustained-release composition according to claim 8, characterized in that
a volume ratio of the water- 15immiscible solvent and the water-miscible
solvent in the third solution is 35:65 to 55:45. 18. The sustained-release
composition according to claim 8, chadatterized in that the concentration
of lactic and polymer or a salt thereof in the first solution is about 33 20to
45% by weight. 19. The sustained-release composition according to claim
8, BRidractetized n titat a foading-amotnt ofthe ﬁ%r%ifoog‘ié%%gme
substan%eC (ienctahtg_e  Pre graetigp of the third solution is 17 to 50% by weight.
20.'The Sustaine -rejfease'composition according to claim 127 8,

gharagierized, E‘a@ﬁé8—"%%_%3é‘é“%&%(?%@fﬁ@ﬁi%o&%@%}@v%o, claim 1
substance in the preparation of the hird solution is 19 to 38% by weight.
wherein the physiologically active substance is leuprorelin
acetate.

5. The sustained-release composition according to claim
1, wherein the content of the physiologically active
substance 1s 17 to 26 (weight/weight)% to the total
microcapsules.

6. The sustained-release composition according to claim
1, wherein the content of the physiologically active
substance is 18 to 22 (weight/weight)$% to the total
microcapsules.

7. The sustained-release composition according to claim
1, the content of stearic acid is 0.5 to 1.5 mol relative
to 1 mol of the peptide or a salt thereof.

8. The sustained-release composition according to claim
1, wherein the composition is obtained by dissolving the
lactic acid polymer or a salt thereof in a volatile water-
immiscible first solvent to prepare a first solution,
dissolving the physiologically active substance comprised
of the water-soluble physiologically active peptide in a
water-miscible second solvent to prepare a second solution,
mixing the resultant first solution and the resultant

second solution to prepare a third solution in which the
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21. The sustained-release composition according to claim 58,

characterized in that a loading amount of the physiologically active

substance in the preparation of the hird solution is 20 to 23% by weight.

22. The sustained-release composition according to claim 1, winch is

characterized by being easily dispersible in a 10disperse medium. 23.

The sustained-release composition ac€dfding to claim 22, winch is

characterized by being stable for 24 hours or more after dispersion in the
isperse medium.  24. The sustained-release compositjon accordin E?

i apd  tne

155 1 Zharactétized i that tHe rafid!6f wéightaverabe mdfecul

welan v o umper-auerage molecularweight (Ml ol e aclic and o
olymeris more than 15.7 725 The sustainéd-release compgsi Ion ’

agequding: toclaim, 1, characterized in that the ,'a%%cl?i'HBB'y”Heﬁ IS 5 fourth

20polylactic and or polylactlde. 26. The sustained-release composition

§6Q%9E%t966%iﬁkl’s@@r%‘ite Hzediin thatthe s!%qtipt%% PRIYMEF iSemulsifier
polyDL-lactic and or poly-DL-lactgde. 27. The sustained-release

eemppsitighacearding teglaim 254, chakacterized in that the lactic and

polymer is a

removing the first solvent and the second solvent from the
generated microcapsule.

9. The sustained-release composition according claim 8,
characterized in that a mixed solvent in which a water-
miscible third solvent is further added to the first
solvent is used as a solvent for dissolving the lactic acid
polymer or the salt thereof in the preparation of the first
solution.

10. The sustained-release composition according to claim
8, characterized in that a controlled temperature of the
emulsifying step is adjusted to about 15 to about 35°C in
the step of removing the first solvent and the second
solvent from the microcapsule.

11. The sustained-release composition according claim 10,
characterized 1in that the temperature control of the
emulsifying step 1is performed by adjusting the temperature
of the O/W emulsion to about 15 to 35°C.

12. The sustained-release composition according to claim
8, wherein the respective temperatures of the third

solution and the fourth solution in the preparation of the
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128 lactic acid-glycolic acid polymer. 28. The sustained-release
composition according to claim 27, characterized in that a composition
ratio of lactic acid/glycolic acid in the lactic acid-glycolic acid polymer 5is
60/40 to 99.9/0.1. 29. The sustained-release composition according to
claim 1, wherein the lactic acid polymer contains a polymer having a
molecular weight of 5,000 or less in an amount of about 5.0% by weight or
less. 1030. The sustained-release composition according to claim 1,
wherein the lactic acid polymer contains a polymer having a molecular
Qe B30 0 PESs FP H amourit ©f 2BBHEL 5% Dy weight or less.
31 Thesustainerelease composition ageording Lo claim. 45.L. whereln
e lactic acid polymer contains a polymerphavmg a molecular weight of
4,000,01 essip an.amount ofahqut 0,196 by weightor Jess. . 33. The. £ vt
sustained-release composition according to claim 1, wherein the
weight:averagg moleculag weight EMw), of the 20lagtic-acid palymerissule is
19,500 to 26,500. 33. A process for preparation of the sustained-release
sempesitien aseording 10-¢latad ehayaslgrized ipbthat the process
comprises the steps of: (1) dissolving lactic acid polymer or a salt
thereoflinea 2bvelatile water<iireniseible dingicsolvenino preparelarfisstto claim

claim

8, wherein the first solvent is dichloromethane.

15. The sustained-release composition according to claim
8, wherein the second solvent is a lower alcohol.

16. The sustained-release composition according to claim
15, wherein the lower alcohol is methanol, ethanol, or
propanol.

17. The sustained-release composition according to claim
8, characterized in that a wvolume ratio of the water-
immiscible solvent and the water-miscible solvent in the
third solution is 35:65 to 55:45.

18. The sustained-release composition according to claim
8, characterized in that the concentration of lactic acid
polymer or a salt thereof in the first solution is about 33
to 45% by weight.

19. The sustained-release composition according to claim
8, characterized in that a loading amount of the
physiologically active substance in the preparation of the
third solution is 17 to 50% by weight.

20. The sustained-release composition according to claim
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129 solution, (TT) dissolving the physiologically active substance

comprised of a water-soluble physiologically active peptide in a

water-miscible second solvent to prepare a second 5solution, (111)

mixing the resultant first solution and the resultant second solution to

prepare a third solution in which the lactic and polymer or a salt thereof

and the physiologically active substan¢@ are uniformly dissolved, 10 (Tv)

dispersing the resultant third solution in a fourth solution comprised of an
gueous solution qf a surfactant to prepare an.0/W emulsion, and  (v)

? moVing e St $65ent ahdl the 88¢ond SolveRtfemIhe a@ﬁ@f}ffed of  the

froca sule. 1534. The rocess acc rdin to clalm 33, characte zed in
ﬁw}lﬁa mlxe%l so?/%l |n w |c‘f1€a wa ergmlsc le ﬁurﬁ sol\?en??s fﬂrt% of the

@ggg&t%gﬁf&@gﬁolygnﬁ@ used-gs.a gglv‘%tl[%glssolvmg lactic and

polymer or a salt thereof in the step (1)."2035. The process according to

ghaim 38, characterizad in thatlndbe siepRfsemoying the firsh salyents c1aim

and the second solvent from the mTcrocapsule, a controlled temperature
of the emulsifiting stepyis abgut 1{eabout 35C; 2936 ThelPKOEESS of  the

according to claim 35, characterized in 130

physiologically active substance in the preparation of the
third solution is 20 to 23% by weight.

22. The sustained-release composition according to claim
1, which is characterized by being easily dispersible in a
disperse medium.

23. The sustained-release composition according to claim
22, which is characterized by being stable for 24 hours or
more after dispersion in the disperse medium.

24. The sustained-release composition according to claim
1, characterized in that the ratio of weight-average
molecular weight (Mw) to number-average molecular weight
(Mn) of the lactic acid polymer is more than 1.5.

25. The sustained-release composition according to claim
1, characterized in that the 1lactic acid polymer is
polylactic acid or polylactide.

26. The sustained-release composition according to claim
1, characterized in that the lactic acid polymer is poly-
DL-lactic acid or poly-DL-lactide.

27. The sustained-release composition according to claim

1, characterized in that the lactic acid polymer 1is a
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that temperature control of the emulsifying step is darned out by
controlling the temperature of the O/W emulsion at about 15 to 35C. 37.
The process according to claim 33, characterized in 5 that the respective
temperatures of the third solution and the fourth solution in the preparation
of the O/W emulsion are adjusted to about 15 to about 35C. 38. The
process according to claim 33, charactétized in the step for removing the
first solvent and the second 10solvent from the mTcrocapsule is darned

out by an in-water. drying, method., 39. The process according to claim 33,
whetdifi the ﬁ?@t%lo Pt idifiofomethdl®” - 40. The process

cord%;eto claim 33, w ere'T the second 1SSQCIvent is Iowerglcohol 41, .
2% sustailred-rele e compos1tlion CCcoral o claim
€ process accordllng o claim 316, where?n Fower alcoﬁol is metﬂgno ,

sthanalorprapangl, 42. The pracess aceordingdo Claim 33,135 o 1actic

characterized in that the volume ratio of a water-immiscible solvent and a

20waterissible sglvent inthethird selution is.39 - 650 5bi: 4% 43 TE ymer
process according to claim 33, characterized in that the content of lactic
pelysieray a-salbtheseaf in the first solution is about 33 to 45% by weight.
29. The sustained-release composition according to claim
1, wherein the lactic acid polymer contains a polymer
having a molecular weight of 5,000 or less in an amount of
about 5.0% by weight or less.
30. The sustained-release composition according to claim
1, wherein the lactic acid polymer contains a polymer
having a molecular weight of 3,000 or less in an amount of
about 1.5% by weight or less.
31. The sustained-release composition according to claim
1, wherein the lactic acid polymer contains a polymer
having a molecular weight of 1,000 or less in an amount of
about 0.1% by weight or less.
32. The sustained-release composition according to claim
1, wherein the weight-average molecular weight (Mw) of the
lactic acid polymer is 19,500 to 26,500.
33. A process for preparation of the sustained-release
composition according to claim 1 characterized in that the
process comprises the steps of:

(1) dissolving lactic acid polymer or a salt thereof in a

volatile water-immiscible first solvent to prepare a first
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2544. The process according to claim 33, characterized in 131 that
stearlc and is added to the first solution and/or the second solution, or the
third solution. 45. The process according to claim 33, characterized in that
stearlc and is dissolved in the second solution. 546. The process
according to claim 33, characterized in that stearlc and is added to the
first solution. 47. The process accordihg?o claim 33, characterized in that
the loading amount of the physiologically active substance in the
reparation of the third solution is 17 to 1050% by weight. 48. The
SP&%‘%‘?& the preparation of a sustained-release composition according

to claim 33 winct?is.charac;ctgrized in that@e Ioadif amount.of the
11 e S10L0 a

ph smlogic%h;s/sé% ive Stbstance in prepa?ajt%n ofthe ?}%rtdlgc?lutigﬁlkl)ssmnce

L3R P38 By weight. 49. The, process H‘I}SLB AAUAN 9fA 5 v peptide

sustained- release composition according to claim 33, winch is
¢haractefized in that the loading ameuntofthe physiologically active;  second

substance in the preparation of the
solution,

(1id) mixing the resultant first solution and the
resultant second solution to prepare a third solution in
which the lactic acid polymer or a salt thereof and the
physiologically active substance are uniformly dissolved,

(iv) dispersing the resultant third solution in a fourth
solution comprised of an aqueous solution of a surfactant
to prepare an O/W emulsion, and

(v) removing the first solvent and the second solvent
from the generated microcapsule.

34. The process according to claim 33, characterized in
that a mixed solvent 1in which a water-miscible third
solvent is further added to the first solvent is used as a
solvent for dissolving lactic acid polymer or a salt
thereof in the step (i).

35. The process according to claim 33, characterized in
that, in the step of removing the first solvent and the
second solvent from the microcapsule, a controlled
temperature of the emulsifying step is about 15 to about
35°C.

36. The process according to claim 35, characterized in
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20third solution is 20 to 23% by weight. 50. The sustained-release
composition according to claim 1, winch is a 6-month preparation. 51. A
pharmaceutical composition comprising the sustained-release
composition according to claim 1. 2552. A prophylactic or therapeutic
agent for prostate 132 cancer,prostatic hyperplasia,endometriosis,uterine
fibroid, uterine fiboroma, precocious pubéfty, dysmenorrhea, or breast
cancer, or a contraceptive agent, comprising the sustained-release

composition according to claim 1. 553, A prophylactic,agent for .
bléthe s GBAISAT bibebt SAACE Postaporive TREUTrente BorhRGinging e

Sustained-releass pompositien accarding lo.claim L. 24 Ysgoller o on o
Sustaindd-release composition accor%llng to claim 1 for the ranufacture o
a&rogh%gct{c@or ]SQHwerapeuticagentforprostatecancer,prostatic

?iyf))élrplasm, endometriosis, uterine fibroid, uterine fibroma, precocious
prbertydysmepeubea qrhreast eancer ora contrageptiveagent e r3%ed  in

Use of the sustained-release composition according to

that the respective temperatures of the third solution and
the fourth solution in the preparation of the O/W emulsion
are adjusted to about 15 to about 35°C.

38. The process according to claim 33, characterized in
the step for removing the first solvent and the second
solvent from the microcapsule is carried out by an in-water
drying method.

39. The process according to claim 33, wherein the first
solvent is dichloromethane.

40. The process according to claim 33, wherein the second
solvent is lower alcohol.

41. The process according to claim 40, wherein lower
alcohol is methanol, ethanol or propanol.

42. The process according to claim 33, characterized in

that the volume ratio of a water-immiscible solvent and a

water-miscible solvent in the third solution is 35 : 65 to
55 : 45.
43. The process according to claim 33, characterized in

that the content of lactic polymer or a salt thereof in the
first solution is about 33 to 45% by weight.

44, The process according to claim 33, characterized in
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15claim 1 for the manufacture of a prophylactic agent for premenopausal
breast cancer postoperative recurrence.

131

that stearic acid is added to the first solution and/or the
second solution, or the third solution.

45. The process according to claim 33, characterized in
that stearic acid is dissolved in the second solution.

46. The process according to claim 33, characterized in
that stearic acid is added to the first solution.

47. The process according to claim 33, characterized in
that the loading amount of the physiologically active
substance in the preparation of the third solution is 17 to
50% by weight.

48. The process for the preparation of a sustained-release
composition according to claim 33, which is characterized
in that the loading amount of the physiologically active
substance in the preparation of the third solution is 19 to
38% by weight.

49. The process for the preparation of a sustained-
release composition according to c¢laim 33, which is
characterized in that the loading amount of the
physiologically active substance in the preparation of the
third solution is 20 to 23% by weight.

50. The sustained-release composition according to
claim 1, which is a 6-month preparation.

51. A pharmaceutical composition comprising the sustained-
release composition according to claim 1.

52. A prophylactic or therapeutic agent for prostate
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cancer, prostatic hyperplasia, endometriosis, uterine
fibroid, uterine fibroma, precocious puberty, dysmenorrhea,
or breast cancer, or a contraceptive agent, comprising the
sustained-release composition according to claim 1.

53. A prophylactic agent for premenopausal breast cancer
postoperative recurrence, comprising the sustained-release
composition according to claim 1.

54. Use of the sustained-release composition according to
claim 1 for the manufacture of a prophylactic or
therapeutic agent for prostate cancer, prostatic
hyperplasia, endometriosis, uterine fibroid, uterine
fibroma, precocious puberty, dysmenorrhea or breast cancer,
or a contraceptive agent.

55. Use of the sustained-release composition according to
claim 1 for the manufacture of a prophylactic agent for

premenopausal breast cancer postoperative recurrence.



