WO 2011/ 078394PCT/ JP2010/ 073665 DESCRI PTI ON SUSTAI NED- RELEASE FORMULATI ON
BACKGROUND OF THE I NVENTION 51. Field of the invention The present

i nvent i onypebal@ssoso a novel sustai ned-rel ease fornul at ipem/gandotisesd | ke
whi ch can effectively treat cancer and the like. 2. Related Art 10As a
stable nmetastin derivative having an excellent netastin-like activity, for
exanmpl e, a conpound described i n WPESCBRIFIONS known. Furthernore, as a
sust ai ned-rel ease formnul atd ANERREL ' derivative thereof,
for exanple, the fornul atisj’olﬁgar escrlgggﬂgﬁﬂméggoﬁs known. 15To reduce
a side effect by requiring no high dosage anount in order to obtain a

nmedi ci nal effect, to imrﬁﬁmm%ﬁm overcone pain by
reduci ng the nunber of ad ain an effect of

pr oducd ng1.Fieldof thieiaventibhect for a long tinme, it is desired to develop a
sust ai ned-rel ease fornul ation capable of slowy releasing a netastin .
derivative for ihq RIROL WF@U%E?T%%N? Agowsk wav@ﬁtrelﬁqseﬁémaggn arsdtge ﬁlfq Whighy|
nedi ci ne. QAR anddritnd YRR ON The present inventors conducted
i ntensive studies™with a view to solving the aforenenti oned problens. As a
result, they found that a sustained-rel ease fornulation according to the

pr esent agg#élﬁgaiA containing a netastin derivative or a salt thereof and
a lactic 25 acli'd-glycolic acid copol yner having a wei ght average nol ecul ar
wei ght0 of about ASa &@ble netatio dérivave(a@ing an @xcedlbrit nhdtatindke hawity ¥oadxhmple, a
properties that , gre.requi a.clinical nedicine in.view of _a | ci nal
D foct . schrinepnd bty WG 87 % Kot PinbeEius e0f mlbr e ST RO IORng

t hen achi eyreshihdemeta@nent 4 réanitiveNthereof, for examplPriRe SBARIIAtioRA by ribddnen
present inventigon relates to the follow ng sustai ned-rel ease 30 fornul ati on
(pr epar at WP/E38 8 kseWRod for producing the sane.

15 To reduce a side effect by requiring no high dosage amount in order to obtain a
medicinal effect, to improve patient's convenience and overcome pain by reducing the number of
administration times and to obtain an effect of producing a medicinal effect for a long time, it is
desired to develop a sustained-release formulation capable of slowly releasing a metastin
derivative for a long time and having excellent properties as a clinical medicine.

20

SUMMARY OF THE INVENTION

 The present inventors conducted intensive studies with a view to solving the

aforementioned problems. As a result, they found that a sustained-release formulation according
to the present application containing a metastin derivative or a salt thereof and a lactic
25  acid-glycolic acid» copolymer having a weight average molecular weight of about 5,000 to about
40,000 or a salt thereof has excellent properties that are required for a clinical medicine in view of
a medicinal effect, safety, stability, dosage amount, dosage form and use method, and then
achieved the present invention.
More specifically, the present invention relates to the following sustained-release
30  formulation (preparation) and a method for producing the same.
[1] A sustained-release formulation comprising a compound represented by Formula:
Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH, @
(in the specification, sometimes simply referred to as compound (I)) or a salt thereof; and a lactic

acid-glycolic acid copolymer having a weight average molecular weight of about 5,000 to about
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[ 1] A sustained-release fornulation conprising a conpound represented by
Fornmul a: Ac-D Tyr-Hyp-Asn- Thr- Phe- Azad y- Leu- Arg(Me) - Trp-NH2(1) (in the
speci fi cavoeni1/gesvet i nes sinply referred to as conpoundpCirlp20v0@esnl t
thereof, and a lactic acid-glycolic acid copolyner having a wei ght average
mol ecul ar w&i(%ht of ~aboyt 5,000 to about WO 2011/078394PCT/JP2010/ 073665
40, 000 or 4% rtasi‘lh'é‘Fr@B}[:I; [2] The sustained-rel ease formul ation

according to 1 teThd busuieNGel i Tidhultibh Gcdilifilo AYP] AR WHEMI A Rl Of

the lactic aci |l ycolic acid copolyner is about 0 to about 2

5[3] The @wmgaimfgl@lcunlaél\’éfa@é df shenldctic iaoid-glysolie adid gopalyinerein gbojit GOV & abdwer ei n
t he cont e&? (R)f a glycolic acid of the lactic acid-glycolic acid copol yner
or a salt ’%et’eof is greater than O wt % and about 60 wt % or |ess;

[4] The sust ai nBiiThedvstamed-taiasefoaiilationeaccardidi roiteo| 1i] hieove [ ilerdibthe eontehief ei n

R O T TR CE AL S R SEN

sust ai nedatoat &R§E, bitesul ati on according to item[1] above, wherein the
formulation is a_therapeutic or prophylactic agent for cancer;

c ag : 6]
The sust ai ned- rlé] Ebgwistainedriglesss Hrmulatiasragrarding & teneihl phojve.ahsvein thegentent ng t he
formul ati LS i Y |
sust ai ned?ggi:@laczagm?%f?%%gﬁ gn gg’g%hrctjﬁé [r(lig(10 oyﬁ{p&é% {’toggg/\%g)g%gdéér;%ﬁ é‘l%rlftgso
produtd ngwtvo W Iesserul si on conposed of an internal water phase, which

contains a co represent.ed by Faornul a; . . )
Do - by po Al T’ SREFRIIESe b Kcording 1g ism (11 apvey ehein the
t her Ieof ; &Iﬂdulaﬂiblﬂ{; hth&hap&ﬁic dn/p:'co@h%rlmhgémﬁ)ra;lidcal?t ic acihd- \%écol i Ic aci d
copolyner or a 20 t her.eof; rther enul sifying t emul sigon to
obtain a Wa W%M@i Shstamer geleqss; fgz?fl'iﬂﬁgjmt Reroufg Ry isFILLL GRoveo Wieren the
I n-wat er - fyihiBGhr T8 h PRehterdNent; -

15 [7]1 A method for producing the sustained-release formulation according to item [1]

above, comprising producing a W/O emulsion composed of an internal water phase, which
contains a compound represented by Formula:

Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH, @
or a salt thereof, and an oil phase, which contains a lactic acid-glycolic acid copolymer or a salt

20  thereof, further emulsifying the W/O emulsion to obtain a W/O/W emulsion, and subjecting the
W/O/W emulsion to an in-water-drying method; and

[8] The method according to item [7] above, wherein the W/O emulsion is produced at a
temperature of 31°C or more.

Furthermore, the present invention also relates to a sustained-release formulation and

25  therapeutic method according to the following aspects.

[9]1 A sustained-release formulation comprising compound (I) or a salt thereof and a
lactic acid-glycolic acid copolymer having a weight average molecular weight of about 5,000 to
about 40,000 or a salt thereof, which is used such that compound (I) or a salt thereof is
administered to a patient in a dose of about 0.01 to about 4 mg/kg body weight at intervals of once

30 3 weeks or more (preferably, one month);

[10] The sustained-release formulation according to item [9] above produced by a
method using a W/O/W emulsion;

[11] A sustained-release formulation comprising compound (I) or a salt thereof and a

lactic acid-glycolic acid copolymer having a'weight average molecular weight of about 5,000 to
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[8] The method according to item[7] above, wherein the WO enulsion is
produced at a tenperature of 31C or nore. Furthernore, the
present iwoent/ossval so rel ates to a sustai ned-rel ease fecEUPzI/OTB66Nd 25

t herapeutic nmethod according to the foll ow ng aspects. [9] A

sust ai ned-rel ease fornul ation_copprising conpound (1) or_a salt, thereof and
a lactic él?ﬂ“&-@i@gcﬂri % sali; thereof phighrds used, sucl tgat\/\fé?”@?‘?ﬂm‘i\@r%fg% Sﬁ]f)lt'é‘ifmfdﬁ

wei ght  of a@hRidterct 18 Abaticht PR UbseAdt BOR oo B Bl § H,g)kg%ay Wéigﬁbat'iﬁtcfbﬁﬁ%ésucr‘
that conmpound (I) or a salt thereof Is adm nistere 0 & patient In a dose
of about oOn@per k2 weaksor monedprigrabbely moathght at intervals of once 30 3 weeks

or nore (prefer ) X . . The | A

formul ati on ac c@?hj?‘lﬁeg&l?[ gmlgq)getln%%%ﬁonglg%t\l/oen %&g%%@ﬁé?%&@ﬂtgé%%ﬁ% t%[W aw
emul si®n; above for use i kredhing ug tpaéventihgr @hem for fekamplé, dingdcancantomsibn@ncsipennd
(1) or asalt thereof and a | actic acid-glycolic f;\ci d copolsérrer havi nagya
wel ght  avEHSePATERRS FARFer, ares VG calisy el o, (cgIon e, prosati cancer, ovaty
2011/ 078334 R6T kA0 LONAT Sa0sr, Hheu! cdRe)RNSY A HaddsetaRtr, Bilh Glinbs, Hsed

such that conpound (1) or a salt thereof is admnistered to a patient in a

dose of aBd¥gieatic gieass (Hisotrampleg agie |og cHEXNE PRIICEsAtitisa Pangreagie \eanesT)o fchesima, per
12 weeks p r R t NS):cnare 2] t aj el ease
R daH@i‘f(ﬁxrl( hﬁ)flé,a aim/zﬁélve HbR! ic]arr%a e,[ GTeElén dh%)ggel;[%ki? ﬁ‘gﬂ}é of

formul ati oh according to any of itens o1 bove
for ud i sacthaserétatyliem, lipidosie and atmouwal ckitdbirfhipr exanpl e, | ung cancer, stonach
cancer, liver c ncreatic cancer. | ar bowe| ¢ er, rectal. cancer,
col on cancer, pﬁggﬁgt‘? i sgl gxgﬁg-xéeﬁe,aseo\%%’gg}ﬁlgg%Cag?o?&ag 3?i1#én i@vﬁt&v a }éeé?lfl f east
cancer, kioimektiori aéticrobdpade &imalatieeand brai n tunor), a pancreatic di sease
(for exanple, acyte or chronic pancreatitis, pangreatic cancer), chorioma,
hydatidiformrmﬁngiH\?ﬁ’gQ\f_%r FeAHaS ORPERVER B AgBCer {KF (FEAPRIpolBh STICET, SIOM3RRI y
of 10sacc k&Rl Rahdes Pandrédit RS 12RIbARIRANBRE, r&chil lcfRbF ©Blon cancer, prdsthit The
sust ai ned-rel ease fornulation according to item][12] above, wherein the

f or mulat | GHICErs O¥ArYTCAICET AlfPEINE EeIVisr Ganeaat breast capger, kidney canparg blagdersanserf braym
treating | ek, . ,

[ ver cantmer) SERRERY RRRE o Lol € SAPLL D Rk RARR), SHARE ysaRiGRS
cancer, pmost atvasivel Boleanmisearriagey detys bypogenesis, Lanemalyeofacchanomebalesm, lipidesist

cancer, kid cancer . .bl adder . cancer Ln tuno a _pancreati.c djsease
(For exanpibiipablaSiigoidy By aifaoE e, HEPLR Bl ot noB RO RS AFmblfcRor e,
i nvasi ve a&belingto #ed(11]agH3] ivve s Anipageanesi s, anonal y of

onet abol jsm Ii pi d&si s and, abnormal childbirth by adm nisterjng an

h
2? fC gc% ve anounfhofusined-selease formulation of dhenpresent Bvention Hayin gnd stablydglepses| or

[ 13] abovgordysbuid (R salt REESESY Bha tifR%nd s 8Réts aGhetiskl eA&kt 8F cdifouRd @§ €Nt
I nvention sl ow 3(1 and stably rel eases .
or a salt thereof for a long time. Furthermore, the sustained-release formulation of the present

invention, which improves patient's convenience by reducing the number of administration times,
is an excellent formulation as a clinical medicine.
25
DETAILED DESCRIPTION OF THE INVENTION

The present invention will be more specifically described below.

A metastin derivative (in the specification, sometimes simply referred to as compound
(D) to be used in the present invention and represented by the following formula (I):
30 Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH,  (I) (SEQ ID NO:1)
or a salt thereof can be produced by a known peptide synthesis method, more specifically, can be
produced by a method described in WO07/72997.
Compound (I) to be used in the present invention may be present in the form of a salt.

As the salt formed with compound (I), a pharmacologically acceptable salt is particularly
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conpound (I) or a salt thereof for a long tinme and al so exerts a nedi ci nal
effect of conmpound (I) or a salt thereof for a long tinme. Furthernore, the
sust ai nedwopebaagssdfior nul ati on of the present invention, PamiJe10/NTB66V S
patient's conveni ence by reducing the nunber of administration tines, is an

excel l ent farnulatjon as c|inical medicine. 25 DETAI LED DESCRI PTI ON OF
TILE | NVERTFIESry Xﬁ%@%ﬂf S‘FIW@%P&B?F %a?tﬁ Vithenqrganic agls(fariexampls, hydeachoged
bel ow. id, Aetatit, BRIbbr&hicVRid islfifrRCacRL&its WAl drBihic SQIRHHMBamPITP! Y
referred 2tic(; a@?g%{r?pqunld 1(4%%1)&) tocbeuﬁsed [ nc?ﬁe ptr esentrgi ncvent i g)n and”
repr esent éqg:tig)gcuﬂ, ﬁ@rnp@aqi@\prqu)mcoac@ fuanagip peid, maleic acid, succinic acid, tartaric acid, citric
30Ac- D Tyr = As R TR Vicki® BN Ml (RERd). 1) or
a salt thécrléo ]@gﬁd’o&g{ag&rao U?é%gg:yadg’ E’ﬁom pep cl%gf Eg%?#e%llfs n&ﬁ’ggwﬁe
speci f3 calnbyganic daseb €fop exahples dikbly mataireith suthds acodibmdak and/BRasMRAANR, alkaline

Conpound (1) to be used in the present invention may be.present in the form
of ' n sl t crthahR RE oy B i S6h i St AF Ml SRbgh aipepn
accept abl gilty ahd sdlts witdrdrgamiel tRkdsY for YAmsld; H‘iﬁ@t&?ﬁﬂaﬂg tri¢fhgRidMe) piifiRe, picoline
preferabl e, Exanples of such salt include salts wth inorganic aci ds_(for
exanpl e, HYMOBENNG, i ¢ aciHcthammbBEser i ¢ acitdethamplmingy oni ¢ adiciclokaxyhmines

aci d); saNtﬁ_dweﬁ%g,I&;}%ggi y.ds (for exanple, acetic acid, formc acid,
propionic acid, funmaric acid, maleic acid, succinic acid, tartaric acid,
citritOacid, nePicterabld examples| dfdhesalty, fotmgdz with campoyndn@) thahemubd osadcinabe d,

benzenesu | id); |t p t h l.norgani c bases (for exanple, alkali
met al sal {)%gegtglﬁ&glgg)@fcg@gF%%W\geglafeugﬁaﬂpot assiumsalt; alkaline earth netal
salts such as aTledustainad-sddate fandulationagiespresentiaventiomcontdingri lndtisrcidadlycoli@n
ammoni um sal t nd sal.ts with organic, bases .(for. exanpl ri met hyl at pi ne,
11 ot hyl afoH AP Dy Daiga WeleBoers mBlR Ao RS o abo DD AP HGAD0 i e
tri et hanokReiiBRiond ot SR féBeed & N 411860 aMd-B1BY e AR caiBiyRSY) or a salt

10Pref erabl e exanples of the salts formed with conpound (1) that can be

used th thereptesent invention include salts with acetic acid. The
sust ai ned-rel ea | € - ' i il C
acid-glycolic a%l?gé @ggpgg{ @%r%n(rﬁeﬁg{)ﬁ l%gﬁélegdveg jg h%lc g@%?ﬂ%’g&%{)l g%%@égéﬁirgﬁlt%%f

about 5, 09@olymenbwuposadoDBCtic(dcnl ardeglpipbic afid atisalh thesofre tThewsntentngf] glycolic
referr .ed lic?d %%healaét%cz}cidggl}gc%ilig Zlcqcli X(():p% yimcer ?ocli)edusg(? Elcﬁlél pqgsre)lt i3Venflory 1as|btey01n%tOh v?t';’/c?Of '
and about 60 wt% or less, preferably about 1 wt% or more and about 55 wt% or less, more

20  preferably about 5 wt% or more and about 50 wt% or less, further preferably about 15 wt% or
more and about 35 wt% or less and particularly preferably about 25 wt%.

© The weight average molecular weight of the lactic acid-glycolic acid copolymer to be
used in the present invention is about 5,000 to about 40,000, preferably about 5,000 to about
30,000 and further preferably about 6,000 to about 20,000.

25 The polydispersity of the lactic acid-glycolic acid copolymer (weight average molecular
weight /number average molecular weight) is preferably about 1.2 to about 4.0 and further
preferably about 1.5 to about 3.5. '

The weight average molecular weight and the polydispersity used in the specification
refer to values obtained by gel permeation chromatographic (GPC) measurement. The weight

30 average molecular weight and the content of each polymer are polystyrene-equivalent weight
average molecular weight, which is obtained by GPC measurement using, for example, a mono
disperse polystyrene as a standard substance, and the content of each polymer calculated from this,
respectively. The weight average molecular weight and the content of each polymer can be
measured, for example, by a high-speed GPC apparatus (HLC-8120 GPC manufactured by Tohso

4



In the present invention, the lactic acid-glycolic acid copolyner or a salt
thereof refers to a polyner conposed of lactic acid and glycolic acid or a
salt t herwof2011fiigssgont ent of glycolic acid in the |acti ecCaorPeghisee i ¢ aci d
copolyrrer to be used in the present invention is beyond 0 wt% and about 60

eferably boutS 1 wt%or nore and about 55 w % or |ess, nore

%
50 o et o LomoRBBk A8 RiBiE: SHikr NS Ao 8y Heudrach awubgreckis: Fis
pr ef er abl ioRBRKbn)kan BE 1(§eﬁr K@ﬁ%o%n@lp&@@ WiraBRir¥furinQn B@ﬁs%d%ﬁ&‘tlﬁ%w n%éé'

referably about 25 wt he" wei'ght average nol ecul ar we o) t e
i b o eor
2 ention

I gct ic ac segto;%mL@nacu 4s a dgentip nmethOd, adélffcrsn;tdllr agtive irpler sarhe us i S
5, 000
? u(r)'tJ Fler pr ef te(r)a%? gﬁu%t chcpglélg&{% éf;gédi() ! ’0%)6§ n’%g%#ielgﬁogﬁgksgpgglgc?g ?/r?g? t he

| acti c5 acugdgl ycoI [ c aC| d copol ymer (vvei ght aver age nol ecul ar wei ght
/ nunber aver age | ecu r bout 1.2 to about 4.0 and
further preferal r@ 8?58 “.“L’e%“ %t}%ﬁﬁ‘f: ﬁ‘égﬂg YIGF dPaYRe PRSYCRtL i the

wei ght anﬁnhfwa@gt Y dixaRPles bf the Ysikchude m@ wﬁtﬁ%r%dni‘ca’}abé%f'(e EChRAl frRtaV ScHas
obt ai ned by ge%‘rer meat | on chr orrat %r aphi c measur enent. The wei ght 30

aver age niidizEy peg potessiyry abalin | evh asrealcmshansomygnesiuay and organic bases
pol ystyr engs ey éﬂﬁceﬁf)m%ﬁ tﬂéf rlﬁ‘aﬁe r@i)&ﬁ: o WeH asvﬁil?%/lfﬁ% | I @liped

by GPC neaslrenent using, exarrp . a m)no |sperse po rene as a
st anddt d Eumsvanmb(agdzmheroomm argifcomplel sgtsl ymer cal cul ated fromthis,

ol ymer can’ be TE-S0rae e SRR b e AR tasEp by 67"
( HLC 8120miig mmﬁuﬁd:(m oesl sakythdrebfemd a\dotie @&anQ/ZS&QMdp&)&&&iGI‘ 8 éadchéreof,
R L eI T
t et rahydr @f piaed &2fr RRarsIE hbaitd). 6 1NR dbb@vsoeatews 28athe t§ atlache aad%wbﬁmw As
a detection nethod, a differential refractive index can be use As the

| act i ES aceapolymes of 4 slt shereof,eap prefasably about hiveabeut=30P4(vwhi | abl e product can
be

Now, the method for producing a sustained-release formulation according to the present
invention will be more specifically described below.
(1) Method for producing rod-form molding and the like
(1-a) A lactic acid-glycolic acid copolymer or a salt thereof is dissolved in an organic .
20  solvent (preferably dichloromethane, etc.) and an aqueous solution of compound (I) or a salt
thereof is added and then emulsified. The resulting emulsion is dried in a vacuum to obtain
powder having compound (I) or a salt thereof and the lactic acid-glycolic acid copolymer or a salt
thereof uniformly dispersed therein. The powder is warmed and cooled to obtain a molding of
disk form, film form and rod form, etc. The warming temperature is, for example, about 50 to
25 | about 100°C and cooling temperature is, for example, about 0 to about 40°C. The amount of
compound (I) or a salt thereof to be used varies depending upon the type of compound (I) or a salt
thereof, desired pharmacological effect and duration of the effect, etc.; however, it is, for example,
about 0.01 to about 50% (w/w) relative to the lactic acid-glycolic acid copolymer or a salt thereof,
preferably about 0.1 to about 30% (w/w), and particularly preferably about 1 to about 20% (w/w).
30 (1-b) A lactic acid-glycolic acid copolymer or a salt thereof is dissolved in an organic
solvent (preferably dichloromethane, etc.) and compound (I) or a salt thereof is uniformly
dispersed. The resulting dispersion is dried in a vacuum to obtain powder of the lactic
acid-glycolic acid copolymer or a salt thereof in which compound (I) or a salt thereof is uniformly
dispersed. The powder was warmed and cooled to obtain a molding of disk form, film form and

5



Sused. In the present invention, the lactic acid-glycolic acid
copolyner may be present in the formof a salt. Exanples of the salt

i ncl ude swibt281Mi78394i nor gani ¢ bases (e.g., alkali netal ®azhrPzEsBdéUM and
potassium al kaline earth netal such as calciumand magnesium and organic

bases (e. an org ic amne such as triethylamne, a basic amno acid
such as a?O&.fﬂ The Syopraing;terpperaiie chgeling (SPFFARIS & dthe gnouny pﬁeommua

copper) a%ﬁﬁ@m@ftoslﬁ:llfsgdarethesamJﬁLQie%E@hlrlﬁéjaﬂb%%ﬁ&h(fl%”Ul ation of the
present invention is, for exanple, produced by m xing conpound (I) or a

salt thereof an® Mqth«vﬂocpaviudmgqulsmcmswbowpmqms microsphere) t her eof

and, if necessa QE ;E ai ned m xture. The anobunt of conpound
(I') or a salt tﬁyr)eof iﬁé gﬁeﬁﬂm for exanple, about 0.01 to about 50%

(W w) Felative Micracapsubdsiace Mambdgjyysuqmtmgz(r) iadV {inteopzb vgteephase)/ @ (aslgdhase)/W

For " pr odu B AL e P abieniS pRaRe Pt 1y Grigmel Bisr 0SB "

i nvent i on(oif pHasd)eniiNiéh S@AFdstd 68 bh MnteasiCwithie b&&tbmﬁé)coﬁ@bmd(n‘ OF a salt

pr oduci ng rodformrmldlng andthellkefla | actic acid-glycolic acid
copol yner thseofandzanoilphase sgutainig gilactio peid-g ypﬁh%fildcfpg@!wmér 02@ salpf @ﬁf or (ii) an

(preferab (rgg%{: n e (1)
or a sal tbyOﬂtpeonys) é%g@gtﬁgﬁ]‘tﬁﬁ%r@{e&%ﬁ r@ﬂﬂgﬂﬁ |§éne%{u@g n is
dri edl@ n eonjaing eompoundt @ or pesititherehfianchg lwmndrglyc(om agrl capslaﬂnt:r vherselpf
and the Iﬁ}%{] amﬂ_}%e\{%mmgtﬁ copol ynmer or a salt thereof uniformy

di spersed er’el ‘'war ned and cooled to obtain a nolding of
disk form fil nTlﬁe)emmlanﬁl (i,otlatf igrthe ve’OCemﬂIhen,vwlmm BOcokrpor ¢l anr iftehtl whef

exanpl e, .about 5Q to 25 ab 100 I|n enperature is, for ex
Shout 0’ b BREATBECSTRINA AD aht SOt DEGHEN A Sl P CoRaaiE i aedrehes b

used varl&gdagg%agagu%m%ﬁrﬁm@gsﬁgmund (I') or a salt thereof
desi red phar nacal ogi cal effect and duration of the effect, etc. however

it isldfor exandrs, compourd () onatsat tsenef issdissolved i water, cdispgesed or meendaém c

acid-glyc r IS ggg%
about 93%0/8Il \/\?ceau,;é ]ﬂﬁgﬁp‘gétt I'cu egr ITSi;le E@g&%&?ﬁ%gygﬁ{iﬂlﬂoﬁlg out ls%gv(avxf\ﬁﬁ} 30
(1-b) Al ﬁmexmpiez;lod)ogtww (w/wa endiprefomablyytHrto 80%gwéwal. t t her eof is d| ssol ved

or asal {1 her oo Fuah PrapRPGRA e Bl s ik derPRiing GBIR Erty | ca
i n a vacuofedntpoahd €) or pealctherest] ddstred plernacdlogivhHeficly adl d\Eatlaﬁ Iodthé(blﬁ@&tyé’tet or

I f h f form
i Sperb e ONHER oncldh B en BN A0h Heteu R (v ) aBkero 2 ik AP RGP ek
form fil EBHOBM& 8n4l salt%r&glﬂréﬁ%g@%gw P88 R30Y366w) aRdudtir Pref@itsly al;m@

warm ng tenperature, cooling tenperature and the amount of conpound (I) or
a salt théiedpud%evwed are the same as described in the above section

i or ospher &) (2aF-Tieay e RAeRER o @ B2, 68 Ratsthy s hufPemns o,
subj ect i ndrugirdtaining\sibstenes swh angtlam, pgeaseiliit {gindte, ol eyl Méohol or basic amino
25 acid (for example, arginine, histidine, lysine), may be added to an internal water phase. The
addition amount of drug retaining substance is usually about 0.01 fo about 10 fold by weight
relative to compound (1) or a salt thereof.
Furthermore, if necessary, an amino acid (e.g., tryptophan or arginine) may be added to
the internal water phase. Addition of the amino acid may sometimes prevent reduction of blood
30  concentration of compound (I) or a salt thereof in the initial period (up to about 2 weeks after
administration) after the sustained-release formulation of the present invention is administered.
The addition amount of the amino acid is usually about 0.01 to about 10 fold by weight relative to
compound (I) or a salt thereof, preferably about 0.05 to about 10 fold by weight and further
preferably about 0.1 to about 5 fold by weight.



(external water phase) emul sion, which is obtained by emulsifying a W
(internal water phase)/0 (oil phase) emrul sion conposed of an internal water
phase corweiznimgsienpound (1) or a salt thereof and an @CI/Jphase’3eent ai ni ng
a lactic acid-glycolic acid copolyner or a salt thereof, or (ii) an O (oil
phase)/ W (external .water phase) enyl sion i S obtaln d by emyl sj fying
an oi | phase 10 17 gl Ay E@%ﬁ?ﬂx 9nFg Iyapvmkzegam? PR therater Qssetve

aci d-glyc é&x@%bﬂa%@ﬁ%%‘inﬁr ﬁét&c&be{ueaa ard@h&iuk [frudgt er - dryi ng

met hod. & he enul sion |apamﬁ IS, \ Oeé?r{ublsmn which is
conposed of an $epawtelyala laﬁtce%Cl Eb(@#élcc@m eﬁmiym@r@mpsahrmerecpijlsahssalvqhman

t her eof &gﬁﬁg Q{febtt‘?)g)?@cﬁc@ }Bgéﬁg a lactic acid-glycolic acid copol yner

or a salt produc as follows. 15First, conpound (1) or a salt
theredf is di sstampiesi of vt engamdlsebentseﬂlude lmhxgpmmdleﬂydracaﬂioodqﬁﬁ éxdample,

i nt er nal ter ase...Th ent ati of alt .t hereof
in water B‘E‘ & PR Orﬁ” aro E}a@ nlﬂlwg‘a% M&@Wgo@maﬁl eEF%
(wWw. (for exahiple, R Bteté, HONROLAE) bdd admatic BfdrbedirBk G dk@mple, b&iRéhe,
vari es deg)endl ng upon t he tépe of corrpoundrébﬂ) or a salt t her eof, desi red

phar macol GYiceaxylend) e cOf e, W@PF@WEPW@ §ect, etc. 20 however it
i f |
i's, for exanpl erpAlatin 1&%%%&5@9&3 gﬁ@ d"%opb%ln@ bfl§% tTh out 51%5?

aci d- gl ycolic acid copol ynmer or salt t ereo era
about IQSO%cﬂWW)Vaam dénmdlnerumnefher tbe yandbwcnghtl aveyageh mecgbﬁ/ovmghn/) of lactlc

| f I f i
| neces SR vl SURPORHE! APl SRR, 6 Pl B JEHERL 4 e
al gi nat e, expodssedlbyylheexbfeedmi or baS| c amno 25 acid (for exanpl e, argi ni ne,

hi stidine, lLysipe), . .nn be to anlnter e. The addition
Rrount - of L of € ikt e e oo Eersth b hepbl {(WGiEBHOLs oSt ONGP b

by wei ght weightafia tRti &l@g@&%m@xd(cbbolgﬁe@rﬁam théReHRR100%) Fur t her nor e,
i f necessary, an anino {g 3/ han or “ar gi ni neé may be added to
the iBrer ﬁaﬁu%@'@qut Bﬁéé%abo)ﬂtoﬂﬂ% Vo) g nrn%rahmah@ut&&ldo Aoyt Qy(véwiw)esber el ent

reductio of compound (1) or a salt thereof in
per | %ﬂyco%@anfs% hubR %heﬂf&re

the initi (up to about ks after adm nistration) after the
sust ai ned- reI ea'&ethb@rgmicasblvomt sohltxom@ﬂgmesﬁepf a lactie atid-glycols amdhdopplytner eda The

addi tion a 7 no acid i.s,.us about 0..01 .to about d by
et ght 1 erpgsetBys BB alis slitb el doweesct iR aliraleee0 b5 o
about 10 écmhpd)uba(rymagdah tieradf s addddedispeesed eficdrulsifidabDbit a kbrdorhiRerafiOlo producd d by
8% 11/ 78394PCT/JP2010/073665 The internal water phase may

be o eF‘}“ & i nt o powder and thereafter dissolved by adding water so

as to obt ain anWﬁ@rp'i&pW/étémﬂﬁ&P%“fnbﬁﬁdeﬂrht@Mntt&ﬁﬁbrﬂhk‘é (aPou 98- to 25°C) the
Separately, a lactic acid-gl ycollc acid copolyner or a salt there

di ssol vedreFlHt%W@gmﬂlS@ns?bﬁﬁg@ﬁWﬁb eritasag el thpe (6id staittes, geemamﬂa@é %‘11011 he
O 2 SEHENhOR) 4l GRS, P BEARTS BT AR ey
t et r achl otoi meduce fna'd;myapatdesjmdsgleylsld((ﬂmryldd anqgsl kereie réfors tacabtat ef thbmtejght of
gcce: " m) %)r%?ar ?ﬂé eir%o ﬁ?@?‘g‘?da T@Erogﬁ(p%qgs to’ thep \%Qléﬁt o‘":fcot ol U%QB or)a%lllf" ne).
thereof used for a W/O emulsion).
To prevent such a change, it is preferred that a W/O emulsion is produced at a
temperature of 31°C or more (preferably 31 to 33°C).
On the other hand, the above emulsion (ii), that is, the oil phase, which contains
30 compound (I) or a salt thereof and a lactic acid-glycolic acid copolymer or a salt thereof, is
produced as follows.
First, an organic solvent solution of a lactic acid-glycolic acid copolymer or a salt thereof

is produced.  As the organic solvent, the same organic solvent used for producing the above W/O

emulsion is used.



The concentration of a lactic acid-glycolic acid copolynmer or a salt
thereof in an organic 10 solvent varies dependi ng upon the type and wei ght
aver age nwbeoul@ssomei ght of lactic acid-glycolic acid cepelyrroosesa salt

t her eof and the type of organic solvent; however, a val ue expressed by the

expressi on: ht of a.lactic aci choll acid copolyner or a salt )
t her eof /(wm gh n&‘?Pt‘Btr‘ ar,la%’ﬁlaﬁ’grﬂ? yepliGpgidyppolyimeg of 3 tltherﬁ?fl%?‘gPﬂgé@Pl c

aci d copolyyes s&ﬁt@a%&dé&% {ipdn ¥ %\Jé%yt !(7114 QW Ee
about 90% (W w) ahd“gcq erably a%(%)ut Ct)%%l to out % / C1phase
pﬁ

desi r abl ya@drgkymhvsac lygleupt @ satithereef and the type 96 onghmic mlgram lmmd:rvervalue

sol ution réssﬁﬂgﬁ & Aact I c acid-glycolic acid copolyner or a salt
CS (8)
t hereof t an aqueous sol ution, dispersion or suspension

(i nteryal [wmglﬁ! of p)laaﬁceamcbglyaﬂlrrpmdmdpc(lyr)leﬂvvegh&ﬁlah ordaaicaolvents- welgietdf a lactic
di sper sed 31 Imﬂg(ﬂ %ﬂ% m xer, etc., to produce 20 a WO
erul si on. acid-glycolitagid, copefym P)sion is produced at room tenperature

(about  19istugual§ebout 0I0¢ té il 1090 GvMW) hEpretefblabektang esounbdd (Wh9. passage of
time to a state_(e.g., gelatinous state), which is unfavorable to secondary

emul si fication NPt %‘FHR%% () e @)salt thereohjiss disselyed or suspended n@tthwgm?@ palyent| t

t d e a

ot Lo 0o SRR ERAE i gy edlicHcheobbFirlr of Miothirkt Bl ShSibrak] S 6F

m cr othpsphase cam%r-rmom@ hsodfy dissnbaug @r (shjpending, asalllutlonh a;h's:hf mpremhrddoby \allv

WO | e er O

o e 8l o OB £ 5 SR o R e B ERERA Ay BT e

3ﬁC) : Whgcu?]-glycm atcide:og@lhﬁér dranalt t(h‘eﬂeef atmmplfemﬂtﬁet ﬂcbh]g)l for glsidikfmg ¢dimpoutié Oi |
ase, | CcO I NS ereor an a acC

gci d- gl ycgf R 533% @er #g@et s‘%ﬂ f?* @ﬁeﬁcﬁ solytion xRl pcstic Mi -pleoho!

FI rst, (ﬁ ORARC&icHe MBI hand Phiked anuﬁza‘n) BorltAihg el hld BArtReQlshE A% doaR gkyner

a sal t ereof is produced. As the organicC solvent, the sane organic

oI velt uatc poid i thecrsestioacid-nlsohob vieed yodytiomis sughy akoug Qeldto abgyry 100 fold by
2011/ 0783%@@69- {ei]af)%)tjoo{hg Z&%’? ot(; ?lc%hoé.ar”{:@%lﬁOa@&ﬁ@cfﬂl&o@x@l ﬁ’lfixea sbﬁlﬁ&

acid-glycolic aC|d copol ereof 1n an organic SO ven
sol ution mad(te’ptouqundarggﬁn@p@m) mhjebdquedar{dhe\mﬁﬂgmrdag@ svnletmed prevenei ght

o oot SR S SRS Blcd %@thffﬁ%peféﬁfnfé@rﬁgﬁw&PttX Bl
2 weeks after administration) after the sustained-release formulation of the present invention is
20  administered. The addition amount of amino acid is usually about 0.0002 to about 0.2 fold by
weight relative to the weight of an alcohol, preferably about 0.001 to about 0.2 fold by weight and
further preferably about 0.001 to about 0.05 fold by weight.

The amount of compound (I) or a salt thereof to be used may be selected such that the

ratio of compound (I) or a salt thereof relative to a lactic acid-glycolic acid copolymer or a salt
25  thereofis equal to that employed in producing the above (i) W/O emulsion.

Subsequently, the above (i) W/O emulsion or (ii) oil phase is added to an external water
phase, dispersed and emulsified (secondary emulsification) by a homomixer, etc. to produce an
emulsion (hereinafter, the emulsion obtained from the W/O emulsion is sometimes referred to as a
W/O/W emulsion, whereas the emulsion obtained from the (ii) oil phase is sometimes referred to

30  asan O/W emulsion).

The amount of external water phase to be used is usually about 1 to about 10,000 fold by
volume relative to the W/O emulsion or oil phase, preferably about 10 to about 5,000 fold by
volume and particularly preferably about 50 to about 1,000 fold by volume.

To the external water phase, an emulsifier is usually added. As the emulsifier, any

8



5[weight of a lactic acid-glycolic acid copolynmer/(weight of an organic
sol vent + weight of a lactic acid-glycolic acid copolyner] (x 100% is
usual |y awoupn11qn783k4t o about 70% (W w) and preferably abeuoriR2tieomeeut 60%
(W w. Next, conpound (1) or a salt thereof i s dissolved or

suspended in the ongani ol vent solu cid-glycalic acid

copol ymer SGplsieceanb “ﬁeéfaéicfngtaﬁ (f‘islta1 %nc\yé@“??ﬂgls@flp 6‘” an
be pr oducedma;ﬁléghawomcﬂwlaxlaﬁﬁne@mﬂme AAbABNIA sErictabh, QﬁolyMyeﬁxblehéca@foeear ed
by di ssol ving conpound (1) or a salt thereof in an alcohol, in the organic

sol vent s @eritetiven pelyviayipyeeliden pbyvigyalenbpl cabpeymestindeywese, Iscithin glatin gy cof
Exanp| h | t
Exanpl es nghlgglgf _%%g t@tg&g{ ng\gﬁﬁ a‘fdoﬂ&l] i p@&m@ (T cgo?eﬂtraﬁ)h of Bl Sht glgiq L

i ncl ude lon m xture aceti c acl
(e.g.,5an iramﬁt@nzslovaﬂsrrmadweimmuaﬂy Aot OO0 Ut about 20P%t(wi'w), prefaakdy alwoua 6i0d tean

be used. The e he ,acet, i d-al cohol m xed
sol ution &Y g%k %%H?r}ﬂﬂaf ytp(SCtgrB@Xtagﬂ%g 0%6?%})0 b%g‘i@ﬁ relative to the
wei ght of al cohDhe WF@/WI&ﬁm&izmtdr@/%ﬂdulﬁb:ﬁ(ﬁétﬂmaﬁbﬁ(ﬂfésés&blumap Bométiines Rinfsly aci d
(trypt oph ne or .arginine, ded. Use of the am ng acid may
sonet i mes feéwﬁtto AR %?@&usmbmg&wg@ﬁ@%&%ﬁ -vetereyip msthod £9 regpove
salt ther ﬁl%r hilc §dMent SintdiRH iP@E bRFISIOHP qumgﬂ%erzrnié?o%gp%uﬁi ¢fbe produced.

adm ni strati on) after the sustained-rel ease fornulation of the present

i nventQ on i s 20Futhermgersiashes than theamethietl usingrthexaforementidned Ny/6Wapiudsionsor /Wl | y
about 0.0 t

al cohol , gr?% ltta)r JE}%}Q%%Q— %1 B%%i&¥%w§%%g}img§@w¥%s§%&éﬁph¥é) hls?)h,r? &r

pr ef er abl 15 cabmusted@f ﬁ)@j]hdtphaseto:ontamﬁxg%mpmhﬂ (byr wsalghereof and an oil pha“s'éleommuglt of
corrpound .or lsalht there to be ed | ect ed su t ha

ratio of g?’?‘} €8I 5O efoﬁ@Faé%ﬁ P‘grm¥‘|‘ O g R $H‘eé’f’ colic
acid c0pol yrrer Elfstaa Batid ac&ﬁgls/&ﬂkea@fd §fAbr A Qalt thefeo P RIHiRYINE inNarPbrghi€ i NY
t he above (i) mul si.on. sequently, the above (i) WO emu sion

or (i) ofVesh a§§ ﬂilesrea%é’dortgen% ﬁolé@at é?lﬁteﬂm wampound{Bser a spltsthapafas digpersed.
emul si fi ed¢ (AN AR ¥noRH B?é&l‘lﬁvoﬁhd @ndr 2t theRRFRI lﬁfc ’acﬁ coflcoao‘iH %bgklﬁ'ﬁxeﬁn

ermul sion (hereinafter, the emil si on obtai ned fromt enul si
somet i nesore%ﬁh@@ftt@begseénw@#wl@m wplothat%mtle@£cmwuem of saltdheredfied

fromthe E ]%ctx?,' bidP ﬂc ﬁ%{%%e é t"tﬁér&% teBortd tﬁ? IS%QC l%n&{{(:%gqgout

The anoun exter e used 1S uSua out
10, 000 f ohlsbvbyi) thmmlmmi atAsvche mtgamchml‘\o%t)tlamahﬁioognnmrsohreﬂlt aplnsslan prodeéing abl y

about .10 to ut 5,000 f vol u t| cul arl fera out 50
EoCanate OB PhyRoRs s v FuenOten b wilbanl aisbess el lf oot S derdioy ¢,
i s usual | yheasghtid-soRént! O exxmples uftlaginic iRBNiatioNDa APBiAé- %?&%%BCEFMB&{A %%,%65

emul sifier can be used as long as it can usually forma stable
enul si on B¥do1W emul si on. Exanpl es thereof include an anl onic surfactant, a

noni oni ¢ sur £ ack@Rt the &0 AN MY bR AMer libeadB t

ponV|nyIpyrroI|donee pol yvi nyl m%%oﬁﬁ?F car 6xy§%thy %Fﬁfggér Clt

gel ati n adidpdnsediand emitlsifigd byl usaspf, fon emmm@ [Wtwasenyi¢ ireadiationo Ia tmbmp#@iremmr er a The

conce phas

about 2. opibesRizs FOHE bl iiion Pl Ss rOhE! oBIAR IS kBRI,

and parti (il phasey/ W (vedterphidey eratilsion). O TAéredfter, aleosil-pliate folfend is Vaporlzed to produce
microcapsules. At this time, the volume of the water phase is generally selected from about 1
fold to about 10,000 fold of the oil phase by volume, further preferably about 10 fold to about
5,000 fold and particularly preferably about 50 fold to about 1,000 fold.

30 To the external water phase, an emulsifier as mentioned above may be added. The use

amount of external water phase and the type and concentration of emulsifier to be added to the
external water phase are the same as employed in producing the above W/O/W emulsion.
The S/O/W emulsion thus obtained is subjected to an in-water-drying method to remove

an organic solvent. In this manner, microcapsules can be produced.
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The WO Wenul sion or 0/ Wemul sion (hereinafter, these each may sonetines
sinply be referred to as an enul sion) thus obtained is subjected to an

i n-wat er -woyong78®thod to renove an organi ¢ sol vent contrairaezhid/n7eée

enul sion. In this manner, m crocapsul es can be produced. 10 Furthernore,
ot her than the thod using the orenmenti oned WQ Wenul sion or 0/W
enul si on, t her e | PETHTPABE @we%ww?W/Wm%ﬂO%%%m%%@yﬁ@%i|
phase) emuhiisRi witd sGhirated OMMRRFEALOH, sfovit@! drdiPARA CaiRER iNhdEssG9RAsRE (1)
or a salt thereof and an oi'l phase contaifning a lactic acid-glycolic acid
copol yrer with distillad twatéreioersfove ansemjlseregict ettaghed o vhet swfage ¢i mojcnoeapyales.
First, a i i g~ I i of: . eof, i I | ved
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conpouhd (vaymeak todurtlek tenidve meatd ahd aidl oigpisic seldent M the Imiqrotapside. tWerndn@may de of

conmpound (1). or,a salt, thereof and | actigc.aci.d-glycolic agcid, copolynmer or a
So T2t hor Birforiid Baded kel Bire S oo tof ctndiichR e ATE Sem hest 49 12 ()
or a salt aft dehpefanir€ vitieh & a6t leSs @i 6 pikyEMsition dhbrA@L Of YHEEhctR acRl-gEidolic

t her eof beconmes the sanme as in producing the above (i) WO enmulsion. As the
or gani ¢ sa#d €opolympre usednandy ahy avlich gugroeapsule partisles s nat adessdhép zach pieny 0

emul sion | . : %qufe i JaseTalbt sal t
t her eof iir:ﬁ::tf %ﬁg’rhaéa:tmg?g: ven%i,n{l??)r x%%gangéu?@?g%%éﬁg Irra |téarjtﬂ%e(§n, eg)f
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enmul sion thus.prepared (s further added tp.an.external water phas n

di spersedEhgﬁeaf'errEFesigﬁqsggmgi}m&s%“%’?fa oS cﬁ%pe,refﬁﬁtﬁagome iy P?al(‘ﬁeé’? i tgﬁ, a
t ur bi ne- f Gipesitirés’ ébtaingd by Rleaduein® gsing addifférential etigifg aalodiiles 1o temperature
(hereinafter_ sonetines referred to as an S (solid phase)/0 (oil phase)/W
(wat er ph%%ﬁgréﬁlﬂ%ége%q&%@t‘éafter, t he oil-phase solvent is vaporized to
produce m cr ocagsk Minse dpatdiio niéthdd the volume of the water phase is
generally selected fromabout 1 fold to about 10,000 fold of the oil phase
by volfime, f urt When gnigmoeapsules, argtieducad by #his) meghodhs gpacstvation pgsint isagradually
particul a : ol ¢ ( -

ot er nal yaled e SR Yo FEAVIQ P h Slbabihe Aol 4P oo T nd B,
use anounin this marner, maitropapisdes pk psEipaatd thd seliddedanthe amewn tof diei aacepfation

| sifi to. b dded t t h th I d
s oupiiP e edE0 i el OPL B0 Bk oREE e R BTBR R 4B
obt ai ned hisous S fokitadd particdlailyi prefeabBrabehit Vi Intg abarit DTifold> r enove an organi c

solvept. In this manner, m crocapsul es can _be produced, . WO

2011/ $r3304pPCT) Do ePpasAigBaEent i hot parriy E?‘B%‘gb%’ﬁ%és Bt APASECHPRRIUAY a
W QO W enulgichl with S \0aml s, Akl 8884 oBipofRS 8r $€PecrbRbilPYased
centrifugation, sieving or filtration, and then, if necessary, washed wth
di sti || edcompand; &c.y wﬁgd@s ant dissnlly 4 ilastic agdelycabia agithcepalymerna a ealtf hegobf

m crocaps [ \ . 2 di rsed..d i.sti]]

vt er ot Spetite SARpREUERIr yblifn bE RRATRAMNSHioRh B SoBRR A Pl i
wat er andcattonaegglanl, coconitwdntinsead dilhmineral pidoalexahecand \Wareptang rEhesda@ayler dsed ned
under éneaduced. res urjm?As the conditions for a warm ng step, heat dry is
per f of tred 5} ERPEPIRFS & ™GH% ch is not |ess than a glass-transition
tenperature of ARer haGhitrocapeiles Gy obtainéd arl BpaaE@| thieedre wgRatedly Avahed itk h
m crocapsul e particles are not adhered to each other. Preferably, heat dry
is perfor ﬁ%ﬁaqen efthdOt EHI9NE dtheir@aceayRian 1 2smh (e Yidadded uader reduerd; BYepWFGt ur e

of 10 a | AgbinGtivafy, %ghmqui;%rﬁﬁhéa SORR YRR nRhnd S2UEscfiRt@" fOfhe! Sooe (2-a)
tenperature higher by about 30C thereof. The glass-transition tenperature
used her eimwater-dryimg meethodndetewed pydyenhilzingtand dryenglerwarmings obt ai ned by
measugh Ng USi NG A @ j anning calorinmeter at a tenperature
raisi ?1% rate of (ﬁg%&i@%@ﬂ%:ﬁﬁpgﬁ (2-b) Phase separation nethod

When microcapsules are produced by this method, the W/O emulsion described in the

above (2-a) in-water-drying method is sprayed by a nozzle in a dehydration chamber of a spray
drier to volatilize the organic solvent within micro liquid drops within an extremely short time.

Examples of the nozzle include a two-fluid nozzle type, a pressure nozzle type and a rotation disk
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15When rnicrocapsul es are produced by this nmethod, a coacervation agent is
gradual |y added under stirring to the WO enul sion described in the above
(2-a) in-water/uds3sitng nethod. I n this manner, mn crocaps®CEIPZNE073665
precipitated and solidified. The amobunt of the coacervation agent is

sel ected fro out, 0.01 to about. 1,000 fold of oil phase vol uneg,
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or irore. e dtng s Ro R et R B R SR IR R e P BIsRPTE oy
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etc. and dried under reduced pressure. Aternatively, washing is perforned
in the salf&nner as described in the above (2 a) in-water-drying nethod,

fol | owed by | yg@mhgmr@qhgﬁgc%ﬁgreg Pﬁmer%a &ﬁﬁl%h@gam%%ﬂ%cldz{sydg%bg@t hod
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above (2- aﬂpahmieémlﬁreaafdthag E%Elﬂéi o a”g%&%éeﬁ@fl% P&t irmaéwate}- §fuknd
further dried by warm ng. As the dosage formo her an the aforenentloned-
nmi cr obapsPAlsacehpgides opish t3s cmanitah Jagieses ZEPRe] @n@@rch mcqxalapb &pmstasebY

drying W ‘ﬁﬁlﬂ‘{‘ I ( t B nding t Be

for ex arrpfa’a yé 38?ooggdrﬁ%hergﬁgoéragtt%%&)faﬁ%g&g %8 lngV\%Y@ QJ vagpligir (Trbglfl%%
organic smb@m‘c saltscbuwlaasasodbyn cldomtideodndi mglunhl@dd@nlﬁnaspﬂateva&ﬁ tirem, ammimtol is

t hereafter el el C

i or opar ¢ PEDED, 1 oo EodsFeainuevlt eeut st wen A S8 RRRS 208eberb |,
t he abovel@{@patt} by Weigﬁit ﬁratlch“tysmgrom\lﬂ@dloarpdni eweglit) &id foRler prefdrytdpibdut z@d
and further dri gd vvaeég]t I n di spersing the rnicrocapsul es
produtttd torrbee &6‘6"&@% tions (2-a), (2-b) or (2-c) in distilled water,
etc., an aggr eg@irheind?é EMRIGdaphled 088 twaREd RRd gL @odlBd G GRS shifle RhAMEMNbs
aggregatl on of particles with each other. Exanples of the aggregatl on

prevent i ndeserghed in the case @é theebeye () taibéain & molslinasefliskfprny didm godrfammi t ol |,

| act ose, ucose, a starch (for example, cornstarch) and hyaluronic acid or
al kali mefal salt thereof, proteins such as glycine, fibrin and coll agen;
and i norganic thet eormamclafaemp@didt(m ahb ealt deeranidn sauiicwcalbsjatirisgwnpmisqﬂm e.

O th n efer bl e. The, anpunt tio r ev .agent
Do beotis el bupis? ARt eSisRtp Soe PR iostP B e Rb it thehhas 06
M cr ocapsfor exdpifk) abaut H&n%}/or\f@ir@{btaboﬁrld viths drhiek aid rERIabE apodBHows dilmore to

about 10 wt% or less.

In various production methods as mentioned above, in dissolving a lactic acid-glycolic

acid copolymer or a salt thereof in an organic solvent, zinc oxide may be added to the organic
30  solvent.

The amount of zinc oxide to be used is, for example, about 0.01 to about 100 parts by
weight relative to a lactic acid-glycolic acid copolymer or a salt thereof (100 parts by weight),
preferably about 0.1 to about 20 parts by weight.

Furthermore, the particle size of zinc oxide is usually about 0.001 to about 10 um and
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20 to about 25 parts by weight. Furthernore, rnicrocapsules are
war med and then cooled in the sanme manner as described in the case of the
above (1-wp2vp/okdeai n a nol ding of disk form filmformpamdrzadofessm etc.
The content of conpound (1) or a salt thereof in a mcrocapsule is not

particul arl |.i m owe with respect to one-nonth

sust ai nedP Iieér%’i)é ¢$ﬂ%lt8? ”‘f‘he content thereof is for exanple, about 4
W% or nore to Bﬂl@\k‘fse kRe !ﬁs%lrféﬂ-rél@a%@ f&ﬁﬂlaﬁé@t)aaasu ¥y 8R! LinG oWd¥mas exdBli@t t O

about 10 wt % or | ess. I n various (g{lo uction net hods as nentioned

above, i np@pgtes, womyspecifieally ¢heyuptakegiatecafia dugmisi hight pd "y Weig ean ba pewistently

t her eof 'fkl&gkd%x%l@h%nﬁ@‘éf@m zinc oxide may be added to the organic 30
sol vent . nount of zinc oxide to be used is, for exanple, about
0. 01 t about 1D£prqnmch1g theysusteineitelaasd hnnwlandno)fdlel mest:ntonmtim gdnylpmmﬂ(ﬂ)aci d
copol ymer 100 rts rabl y .about lto
about 20, patt Bei e bAoA selshat it uf, B Brininit BRandi <
usual | y ahtite, QopRilizddanathen ut];ﬁ)uwn and WO 2011/ 078394PCT/ JP2010/ 073665
preferably about 0. 005 .to about um kew se

sust ai ned-r el eabke %yaplhbh@eétnrewcwf sprRayng (D) i %galtzshﬁ@ombteree%hx trsting| Witht
properti egsnmBRiuf SREE i GR! Wiy had Qesnﬁntp%hmersaaz% 8 Bl opatiitgNancPiidls " 2

&
drug can be persistently rel eased for a long tinme" etc. ?I produci ng the
sust althedadventegesus ingrroduciag i gustaiedirpleasp fergwtation.nvent i on, corrpound (1) or a

salt thereof may, he dis0 %?e(ai,se fan%ﬁ]lﬁt?q | Zegé gPegén? ﬁ{lvg&lo%fth% (\)/b%u%d' l'fedegi%dt ’

for exanpl e, anmoni um ace
The | yophphannedtuticatiol acxteptalble addmms mﬁbr example, asstabilizér, abﬂssﬁodnve,m @bﬂﬁ@ dpynt)

L et 10, W e SRR 2 i S o B R g s ™

sust ai nedof @k @aaauflwemﬂ@ﬁlueab parenteral ks t(ﬂe edhiplell AMaRedtRne A Anglaftafiehad | on
of the present invention thus obtai netf desire pharmaceutical ly

accepltabl &ppedtony) wad oral éﬁim@!@Hﬁ%ﬂneage@FS ﬁoasmm%ra sojd &Iesléatloatswbeas aaca@a& hi ng

agent) may, r Y; ot

sust ai ned- %egfeagggkﬁ‘)%r %%t“g% |aoﬁag§é?*t (?@r ese%‘ttl‘alifl r?bgelﬁ:ﬁjgn Pﬁ)ge parent eral
agents (fswmpagianpl éxamples of the stalphzer emludnwumnm astriuoralbuaun ami pnlmiodnne glyyc)l and
oral adm gis L (.f

capsul e age ,l&a taﬁﬂ%&?w bifve “rlcg‘hdt? I egz%ﬂ&k%/(\)ger hlegoc%w Q} ﬁg%enas a
Syrup, aninehué Bemﬂkandnahlsudqmﬂ$rmmc hﬁahacm&)m&. ofn thé axseahmmrblea:se fonmlahude

human eru al bum n and pol yet hyl ene gl | . Ex | es.of t reservalve
i ncl 9Pfeéffnlz BWB‘?“"MB MPF@MQEOT& Safl E@@i&t‘ﬁ?ﬂ@ aaE éPRfo?rmﬂ Xide
benzal konséwaeqhblﬂﬁﬂ e rae oP AlufD.0€ tAMBLOTIU, Piivelelative th IR Blabhidlaiedlrdl@kease

formul ati on
formulation.

A one-month sustained-release formulation produced by a method of using a W/O/W
emulsion containing compound (I) or a salt thereof can maintain a blood drug concentration at a
25  further higher level during a sustained-release period and thus is more excellent than a one-month
sustained-release formulation produced frofn an O/W emulsion.
The sustained-release formulation of the present invention is excellent in that a blood
drug concentration of compound () or a salt thereof is stable in a sustained-release period.
The sustained-release formulation of the present invention is preferably a parenteral
30  agent and further preferably an injection. For example, when the sustained-release formulation is
in the form of microcapsules, the microcapsules are used in combination with a dispersant (e.g., a
surfactant such as Tween 80 and HCO-60; a polysaccharide such as carboxymethylcellulose,
sodium alginate and hyaluronic acid), a preservative (e.g., methylparaben, propylparaben) and an

isotonic agent (e.g., sodium chloride, mannitol, sorbitol, ghicose) etc. to prepare an aqueous
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20 of the present invention, the content of conmpound (lI) or a salt thereof
is usually and appropriately selected within the range of about 0.01 to
about 33%0Owbw)o7s®hati ve to the total sustained-rel easePCoIRLI18DTIO6M

A one-nont h sustai ned-rel ease for rrul ation produced by a nmethod of using a

W ONV emul si on, con‘tn: ning conpound (l) or a salt thereof can maintain a
bl ood dr ufSBEERCRNt Inathisomanger.qa systaipedrielcase Mieghar cane be (obtained.n gFysthermore, a

sust ai nedgy@tRa$8eARE i J&ﬁoﬁ‘@ﬁh bOYBtainsd QE(? ?)(})fsnffs‘ggxlsing %cxtole%ﬁgul@s Mg vg&@&lﬁb_r%ﬂ

sust ai ned-rel ease fornul ation produced n OIW enul’si on.
sust ai nedsuchlagsgseme o¥ and earn oih obin thmeggtabls@dtto winich rat phospholipid saehl dsdevtthinris t hat

a blood d C i abn th reof [is stable in a
sust ai nedgre ’cebggleae%%(irl%g%ﬁ{glsus al '%éM’é%?lcegg%jgm ormil’at ? snret Phe pr esent

i nventi on i s prwhen alkstamed-rciaase oreduddtion Gs, dgrasxhmpleinf the Ifdtﬁr ofpfaehgsley, the

i njection. cgr exa?*g[ge «? tilge sus i ned-r el ease fornmul atfion . is in_the
form of nPEVYE 8BS Of Qucrogapeily o?f%b‘é BB YPSBNFOBINIEHIRIRBY RaSHRCRRY i i

di sper sanatiéfss the pdlydidpdrait At the UakbeaSasdive @Rodfh ARGkilIeQxBMe. As an average

pol ysaccharide such as_carboxymet hyl cel | ul ose, ~ sodi um al gi nate and

hyal ur oni Rarédlgscyze therpofe fos eyamplo.thg gange of nlwhwlptarah@é $00 pind pay (ba megséianedand

T0 propar o e pufe® s FESLHT UG RSy B IR B s LBRE! L amuP LAl %% hi s

mannel)  apasticiaaly pecfernlely el 2 kangbout i00mntan be obt ai ned Furt her nor e,

sust ai ned-rel eage, i.njection, can be obtaine S

ni crocapsul es i g pf m%qtgﬂf%mﬁ?cagﬁ}geﬁ argsas‘?gg%éreﬁ'ie%f Piffp ﬁ@?ﬁ?g?rfmg‘f“gi the t he
veget abl ewholk pm'duwﬂibrche[ﬁ inhegiaodangitionss UChietBsd beE etefiliviny wthagdReh ra9randia a
medi um chalrgﬁs] %F’ ceride ( pfl% ol .812) to, obt al n_an oily suspensi on.
5 When su®fP %{)‘5 é‘géﬁgﬁpﬁ‘iﬁ'  at e e %ngSfUBFp dmited { he form of

rni crocapsul es, sihfah® distdifeld felédsd %rﬁﬁuaﬁb& bpﬁ@%&é&%\kﬂ@&n RNGw W5 REARIR it
suspensi on i njection nmay be satisfactor it satisfies the polydi sper5| ty

and t’{?ﬁ r efge fﬁsa%xnaﬂ@lm%stﬁr@bgngllhosme Yly\é@ma@mt %&(faﬁe@mb tfagmoo By ook eerﬁ
size ther hﬁgﬂ abou pm may be
ment i oned. dlajaiver ge 5 g e ghgl ng?%idg%%?[ rp‘)l?té%er bly falls within the
range of about Thet snlstained}telebsfﬂfqnmuhmm dﬂhp@rdsemum\&nhgn pmetiecusad Ifyr t&taong o2 to
about 100 nt i.on es. are aseptically
Creat ed bRoRe Hldiscaie o PP FPRGIRESTHEVE St Fonilvesps i prritlasihe
condi ti Onﬁlstaﬂledlrﬁléwﬁ f(ﬁ'fnufalrtlleﬁ i itHd Peesoit tﬂﬂvegﬁcsﬁraarrl | &iy eﬁeéilvglyn@s‘ema tethtidei Ng
an aseptic agent. The_nethod is not partlcuary imte I nce
the SAlbt PRI ABSETALOR s*%ﬁlm?eaﬂqng FARSET, PtRBIaE} conesi iVETRABFRTI RIACIEASICICaNgeT hargq s
toxi ci ty, pdviel tanceRRedpst ¢ plcbfloﬁ@%d@f ﬂ'@sfaﬁg cRMce, |0¥ar9rcaﬁféf QIR bk Lfficer,
mamal s (for exarrple human, nonkey, hamadryas, chinpanzee, pig, cow,
fsheepl, tobrgfﬁt C@mlg,, kichaey CRRSEIS @ladd@rt qancer, brain tumAY, & percacatie dliseasefareexample, t
ormul ati [ r n |ng
i1 i oenms e B Rl URBLE B RG GE, e P PieRtaly TR
parti cul alpypogdnesslaammalnefbacdiaembbhmmhpﬂbslmmdﬂbnmrhml q:lnldlmﬂht i nvent| on can
cancdr st ome Eastsaped T Rmpbft o IR e GvERRGAr PYD Doddds 3
cancer, rtherapdutiC apérelor pfophyliictic aipem rfor EnesTt (PickFatiha proStatic E3hRéry nfofd referably
uterlne cervi x cancer, breast cancer, kidney cancer, bl adder cancer, brain
tlﬁm)r) am’ﬁéf’g@‘r'glgﬁf; ﬁ}tﬁ@f@ﬁc‘fafnﬁ"rr) exanprr:PAe acute or chronic pancreatltls_)
chorioma, hydatfidi GeeeMRhe subthiNas) f fifea si's,
anomal y of sacchar orr%{rgbo [l sSlrh [ plelggss?l S rgﬁgﬁg%g%r {;ngI QI%FFDF %@%xﬁfy%‘?ﬁ@
sust ai nedappuipsately selscted |depénding ofpon ltee fype sad coritent effitcompoind (Daort 2 sall theteyf
usef u_J’O as

se?Vlng as an effective ingredient, dosage form, duration of release, administration target,
administration route, administration purpose, target disease and symptom, etc.; however, the dose
may be satisfactory as long as the effective ingredient can be maintained in a living body in a
pharmaceutically effective concentration in a desired duration. For example, in the therapy for

an adult cancer patient, when the sustained-release formulation of the present invention is
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t her apeuti c agent or prophylactic agent for cancer (preferably pro static
cancer, nore preferably androgen-i ndependent pro static cancer). The
dose of twe udt7sidmed-rel ease formul ati on of the presen®Cravamd/Hmaécan be
appropriately sel ected dependi ng upon the type and content of conpound (I)

or a salt thereof _30 serving as an effective ingredient, dosage form
duration afmipusierdsfor exumple jas ahowt prementh sustained-elease dysctipn. sAMPBYRdID or a salt

adm ni st 1 flefeBilis RYHARP HLambRk SLT @ka?ﬁﬁé%vﬁiﬂﬁhébéﬁ?éé}%o ( ty3gy dose
may be satisfactory asanlnon'E asort elctl ve I h redi‘gtgs)lé%ﬁ&\ggyng{ktbglﬁ}r’le

inalivi wglgbbasxd pwfeaahbhmaéatw @&l mg/k@ﬂao@cwc s rdeinistratioron Rurthamdessi r ed
duration. gxf thé el ’rel{e%? ik P&{ (ﬁfm’fe pérggen AL & 26 :&\:Lac;rcd? %eﬁﬁﬁple,vxggr? the

sust ai ned-release tfornulation o ésent 1nventro
2011/ O 8 38bbRCihtebRAGTNABHERGS Deleadernfictsre cadpound (1) ex a g theredlSs ased it arvarpouioNt h

t d-rel ct f
Sount | of O FErETRRER SR A THRORAM b ooublle 5oy §eishb and Belrgtly
body wei giiout 809 11 B RE/RE bydykeidht Sor Qdmirst@tich. MhK adResiYraM&i ﬁaiueﬂ@rls for

adm ni stration. Furthernore, when the sustained-rel ease fornul ati on of t he
present i SRAEIIG, 6P BT A dreeks, 9nGErRes Mofy OlnsAPFTthreg snoghspangisen be apprepriataint h

sust ai nedg I € an
amount of Saﬁ?oerg%ﬁ g%%ﬂ%}hﬁoﬁ tﬁe rgﬁglg)do %rﬁao%? t%er%g dog?%bout L@%@th ﬁ
body ki gteﬂeaseandalgq:td‘i@mmnyl adbmjstrat)’orﬂargeg elc. 8 Asgh‘kglsmasi-rvlmsg Hiqunhtlon of

adm nistratio he adm ni.st,ati,on freque r,_ex onc

weeks, on@‘e f)eeant nlrll)ve{xthon, BFCfe(S?ﬁb@éaBe‘?leei(ﬁ? gén?f@%f ine %}e%gﬁ%ﬁggxbrag ﬁgﬁleél y
3 el ect e](cj ﬂe&ﬁwd mgrmmhmf) uhﬁ)rﬂmmtstel intd- &ﬂeaﬁe)minﬁuﬁtd)n(aké m&itxoﬁec:ids aldt t her eof
osage form on of 10 re i sease and adm ni strat| on
target, etc. Ulg“r'\i\?"%%t the Fstpnegyn é%?é%?%}“ P%\P the REgseRtriavegtin ean be wsed i i on,

pref er abl yorﬁnﬁmwﬁ%tht Qht-MRHines HSLRAME KithFly §88Red & 884 &drhifified RBMcih& bher

preferably a 1-ponth to 4-nonth sust ai ned-rel ease formulation are

ment i bhedVvarious diseasgs, fox wbnchs@@pomﬁél)w§tsah theerof phasaseeutienllheffaetively vrrks, e
present i [

(her ei naf ?A{‘ﬁaﬁdsrlol%% y reg%drﬂfe htagaggé@dtg%%?ﬂce e%a%%?ﬁ% [T@ Sél@‘é%grnltg{lj%
di seases :ﬁmunmltnodierwanpcagmj ¢l gancar treatgmhtt Alnﬁnﬂmhe phﬂiadminismttlon@bqu of the
effectivel a u L Ci nts suc

chenot her BHEHEIEéegt Aot B ere i B e B bl aRGihe s not timited.
i munot heThgyedahibe adgﬁﬁﬁterécbfo aeatinhistiAtieA g Tsunuﬁhnéohslﬁ of af®timt lr@erval. The

e, sust ai ned-rel ease for ion of the present

adm nistration perio t
vent ondeHE FHaE Ghb R TIOR HE S8 Oh SEPTPRITShets Cﬁ‘%eliﬁ glaical dosage

adni ni st eg@elk.0 ARthHRMIrE §tb'le%3ing nraﬁ@rogQBe %héﬁh'lédﬂr@fé&'ésfoﬁnﬂﬁtlﬁat of thel Prasent
interval. The 20 dosage anmount of a conbi ned nmedicine can be appropriately

sel ect ed Hewign oandc |aj ﬁ@léb}rle(bdg%@éﬂeamme appippiselyrpietected  gepspdingigipoat i of
the sust adifishloR s ol %ﬁhb@{bgcgtg} Eaih S SRR KRNI HiniBA o, COP! ned

medi ci ne can be appr pri at ependi"ng upon an adm ‘ration
t ar get, adm ni skExaatplesnofr thet ehermmlnaymeutmh g elnclw@emalkg}atmg\dgenmﬂfomaexample et c.

Exanpl es t he ut.i c en1. ncl ude al k for
et E® il RR RS RRRE hirs R aRhimyS e Fere) ArlRPaBEER o babipte,
car quUOl’lﬁl):t;hoﬂcfﬁate[’rSt-ﬁb@dwioﬂS tédafiir, exaFRIre URTEtdoRiffufidiaé,e cythrabihé] Oéroiditabiie] .
tegafur, carnofur, UFT, doxifluridine, cytarabine, enocitabine

mer capt opﬁ‘F'iCPIé;OPWf’é‘F’C BIStcapIgPYTvE Fibasidsi ghioguaming)g @atifanesy  anihiotie sHbstances (for
ant i bi ot i gxa3pRS ARERRin( Eﬁﬁﬁan@&mlaﬁ'norﬁﬂl&ﬂr@bﬁh&cmagﬁérﬁmﬂ RiardBRUD HiddhlyeiD,

epi rubi ci n, plrarub|0|n i darubi cin, bleonycin, peplonycin, actlnony0|n)
and pl ant Pepkimiyeéy agtinoroztive landigelmtsie(lfﬂdr agticangst eageyisn (o setxamgle 3dncristine,

vi nbl i i mbla&hgdglﬁge{al a%go%faz,[ S RGO SRR, chibdie ' 283Mhn, HedRiRh) ™

carb atin ocetaxe amusy
Exarrpl es pdclitake, duaetaxnhaﬂd dstramegtieelt i ¢ agent i nclude, adr enocortl cal hor nones

(for exanple, edni, sol pr edni sone, .dexane on cortispne ace te)

estrogens (for p%&?ﬁ??ﬂﬂ P%t@é@?’&l therprutis jagert r‘%ﬁ?‘f‘?k g‘iﬁB lrg rmones

chlorotri a&h@wn@}ednmbh@wcﬁg&ﬁk Géﬁwneqiaml SortifdRk tabaa&)aegfogens (for example,
estradiol, ethinylestradiol, fosfestrol, chlorotrianisene), antiestrogen (for example, epitiostanol,
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WO 2011/ 078394PCT/ JP2010/ 073665 nepiti ostane, tanoxifen, clom phene),
progesterons (for exanple, hydroxyprogesterone caproate, dydrogesterone,
medr oxyprwoesiiarese, noret hi sterone, norethi ndrone) andptidBphdenizvet i ves
(for exanple, leuprorelin acetate). Exanples of the inununotherapeutic
agent include mcrobial or bacterial conponents 5 (for exanple, a

mur any| di PERtipgRNeqi@mpysn; deminhere) papgasterons (oy exapplea hydesyPFRAgHFIgne eaproate,

i mmunol ogj 5SRO0 G )@EIIO. i ( r&Tan] ot | SIREPhd a6
krestin), a}fzigét)goki neglq%f{oa?oai egg%é;ynae’ gdgélﬂeltﬁ iC e’nlg)fﬁié]g%}ﬁg%g%%r oacﬁér{‘)?{(l};es (for
exanpl e, exanple eppiarelinpeatate)euki n 2(1L-2), interleulcin 12(1L-12), tunor

necrosis factor mlh‘-) . CO tinmul atjng, fact.ors. (fo xanpl e
granul ocyte col %’%y s%si Onfﬁ %t" "ﬁ'g‘g)(?%eé glrlt,lc & e?t Wrgltl)lg%imel r|°lr§1 forlﬁfﬁgefl?ﬂgmpg?ts
medi ci hes(fohagxample, c anfmuramyldipeptidaV elefivatioé,f gsitibail),arpollysauchirideg Gadhexam i n

animal nodels or .clinical practice; nore specifically, cyclooxygenase

i nhi bi torgmt“rrt?ffogé%e- ing gﬂ'&ﬁ%ﬂﬁ&&’fﬁﬁl}l’kb(‘%{]% stag gy krpstiny g0 506‘3\3%%
5935 to 569, gén%ﬁ@]engiﬁé_’eﬁ_ﬁ@%}pﬁfo@&ﬁ (foe rekaa@slé,vwerfefda,r hﬁémez(lmgeﬁkﬁémn
acetate)[Journal of Cinical Oncology, Vol. 12, pages 213 to 225, 1994],
gl ucocor t 1 %P1y Bimes negresis fastar(IINE)) and aleny priswatisn, fagiers Hlor eyemple, ganplacysel

nmedi ci nes . # pgg;ﬂg I based nedicines (literatures are the
sanme as nceor%('grg’osﬁllg%‘[aag%%é@,’ at Wg%ol isminproving agents (for exanple,
ei cosHpent aenoi kurtheinaré, Brddidireh thabanc wahfirokd €ahave an effedt of &8¢liopaime sadibria o

318, 1993],. 0aro hor on | GF-1, or _antibodi es against , a.factor of
Cnduct ng. SRRk B RERAE praclte: poed Sptsa B SR SRR i biroRelr il
conbi nat i ﬁﬂgrgb&hﬁ;iﬁ)ﬁeﬁﬁdeﬁ Rﬁieﬂﬁﬁ; vell a@,splagésosdg}s!t@tsbmfa 1089]! prog@teRSiRerivatives

i nvention er than these, general nedicines for use in_treating or
prevent i ngoxe@RE JLegspt %CCB‘F%U%‘HP% Ogﬁﬂmﬁ%l ficelagy.ch Igepagsedide 243 r‘l‘g?ﬂed
medi ci nesglyfeeafbeGoial PHEN KRPICT MRk dAAMRS, aetBEbprahiit! HATRL OLYdiGRQNT »
an antipyretic/anal gesi ¢ agent, an antibacterial agent, an antiviral agent
and al’hor tespladragganabinelh hesed r medi¢ingsi (lif¢ratpregsard tha @@se pslmentipnedhabove), fat

speci ficaj - m’ﬂi Al Qg Y - Ak %EE%

abbr evi a?{n gﬁg?hsﬁgﬁ%@ﬂey géglﬁg %ress l&’%@s%”c@%&@ﬁ&@%% mﬂqggg%nﬁeror\{(ﬂ'
Bi ochem cé8, phgesedid ltaB iR, d993], growttelnirmong IGEHD beaitibd dienspainstud faoet yf indedng n
the art. Ex | es t of e foll onws. When .an opti.cal isoner of a
ami no aci ‘éi’cﬁglaac ohfeei'vapty Lﬁ’e&@ﬁ’t ,Onf?ﬁaﬁg Mot B #8595 i Sopmbagtion, with fﬂg"r m
am no aci shstathediekiise fofbulatsiedfyiie ppéeiddfehtion. azagl yci ne Hyp:

trans- 4- hydroxy&ro | ine Leu: |eucine Thr: threonine ) )
20 her than these, general medicines for use in treating or preventing diseases of the

placenta and pancreas can be used as combined medicines. Examples of such medicines include

an anti-inflammatory agent, an antipyretic/analgesic agent, an antibacterial agent, an antiviral
agent and a hormonal agent that are clinically used in general.

In the specification, when bases and amino acids, etc. are expressed by abbreviations,

25 they are expressed based on [UPAC IUB Commission on Biochemical Nomenclature or

conventional abbreviations routinely used in the art. Examples thereof are as follows. When an

optical isomer of an amino acid is conceivably present, unless otherwise specified, an L-form

amino acid is shown.

Ac : acetyl
30 AzaGly :azaglycine
Hyp : trans-4-hydroxyproline
Leu : leucine
Thr : threonine

Arg(Me) : No-methyl arginine
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Arg(Me) : No-nethyl arginine WD 2011/078394PCT/JP2010/ 073665 Phe: phenyl
al anine Tyr: tyrosine Trp: tryptophan Asn: asparagi ne 5 EXAMPLES

The presewd 0nvesdouon wi || be nore specifically explai nedrhetawoidgesray of
Exanpl es and Test Exanples; however, the present invention is not linmted
t her et o. hﬁ] presc_r{}%t'hons descri bed as Exanpl es, as conponents (additives)
other thahfn act PYEYi®aMBhponent, substances described, e.g., in the
Japanese Pjar macopghgne 15th revision, Japanese Standards for Pharmaceutical
| ngredi ents or adaptive substances listed in the standard for

phar maceuliPcal adéyptoplen2003 were used. Exanple 1 A lactic acid-glycolic

acid copo ro(l. I.G.acid/glycolic acid = 75/25, weight average 15
nol ecul arMV\r/{enght %ﬁ}tafa%mgoo nunber average nol ecul ar wei ght M 3,400,
MV WMn ¥ atio: 2.3; manufactured by Wako Pure Chemi cal Industries Ltd.)

(6.2469 g) was dissolved in dichlor t (10.9328 g). This solution
(13.2188 g) was wei ghed and bl endedmﬁg&éol ution prepared by dissolving

an acetate of cpigsseet fnbdntion WAl B8 nibre kpbciRAIRAEPlaifed. RRIPbE Wal @f BRhBpIEs an

oi | phase. Subsequently, the oil phase was poured in a 0.1%w w) aqgueous

pol yvi ny| ansiolest lxgmplesiomexe, therpresmbbventien isgipt Npjsgbhersipnt het i ¢ Cheni cal
about 185G, and RTEIoae Byt Anblee AR A o ter e SR o
by TolQuséomiokent, substpneep alessribed, @/2Winthd ddpanes¢ Phadmacomm, dtht ievision,elapareset
7090, Pk, B WSR2 5L b e AR, BOUA 0 gt Y1 o
m cr os pheplasmaventicatalditive 2608 wste agdt r i f ugat i on
Example 1
A lactic acid-glycolic acid copolymer (lactic acid/glycolic acid = 75/25, weight average
15  molecular weight Mw: 7,900, number average molecular weight Mn: 3,400, Mw/Mn ratio: 2.3;
manufactured” by Wako Pure Chemical Industries Ltd.) (6.2469 g) was dissolved in
dichloromethane (10.9328 g). This solution (13.2188 g) was weighed and blended with a
solution prepared by dissolving an acetate of compound (I) (1.4796 g) in methanol (5.6505 g) to

==

obtain an oil phase. Subsequently, the oil phase was poured in a 0.1%(w/w) aqueous polyvinyl
20  alcohol (EG-40, manufactured by Nippon Synthetic Chemical Industry Co., Ltd.) solution (1 liter),
which was previously adjusted to about 18°C, and emulsified by use of a turbine-form homomixer
(manufactured by Tokushukika) to prepare an O/W emulsion (evolution of turbine: about 7,000
rpm). The O/W emulsion was stirred for about 3 hours (in-water-drying method step) and sieved
by use of a 75 pm standard sieve, and then, microspheres were collected by centrifugation
25  (rotation number: about 2,500 rpm, 5 min) using a centrifuge (HIMACCR 5DL, manufactured by
Hitachi, Ltd.). This was dispersed again in distilled water and further centrifuged to wash away a
free medicine, etc. The collected microspheres were redispersed in a small amount of distilled
water and mannitol (0.8075 g) was added. The mixture was lyophilized by a lyophilizer
(DF-01H, ULVAC) to obtain microcapsule powder. The content of compound (I) in the
30  resulting microcapsule powder was 15.5%.
Example 2
Lactic acid-glycolic acid copolymers (lactic acid/glycolic acid = 75/25, weight average
molecular weight Mw: 14,000, number average molecular weight Mn: 5,500, Mw/Mn ratio: 2.5;
manufactured by Wako Pure Chemical Industries Ltd.) (5.9815 g, 5.9824 g, 5.9846 g, 5.9825 g)

16



25 (rotation nunber: about 2,500 rpm 5 min) using a centrifuge (H MACCR
5DL, manufactured by Hitachi, Ltd.). This was dispersed again in distilled
wat er andwbuntinessseentrifuged to wash away a free nedi cipaggpatic/n7366e

col l ected m crospheres were redispersed in a snmall anmount of distilled

wat er and mannitaol (0,8075 ¢g) .was added. The m xture was |yophilized by a

| yophi | i z¥Fre(ieseceively digsoived 1t dichigromethane é%%léﬁsgu|1é0%ﬂmér0:%?ﬁ&ébﬂ§"éﬂ)- of
compound {hdse sélufidi® (BR4T3¢ L1 3 5812 111810952RSIHl (80P BY\WEle siRRatdly waifhe LS 2
Lactic acid-glycoli é aci d%gopol yn‘éeprs (1 ag’ti c_amgd/ gleyscol i c§aci%le:’ 75/ 25,

wei ght avwithgaueaws sehitipas, whishgyere pagparadibyodissolvingraineacetaie of eqyepavod €o (0.-5H4\gei ght

Mvh: 5,500 LQy N g 1 . i
107 Tt 004057 Bl PVED IR sk s o
e e o o o
13 5000 ootgaty 2850g ™ apain, 18800 Jome 50°SS . Pitsrenty oW BmiERig e o

i ki % LG Vi AaBl f d
INE 0 5 5 agpilitippout] BTty BERUAPPARGBXORLISRAN koAbl AGR alcBhal(PEompOUn
wat er (0. @a@gﬁ Gured by Nippop Sywheisd megicablndusty Cp.gytd yrvhidniiers previsysiypdiygted of  a
snal | honpaan,z qged | AANEMBELEA o tRedi %ﬁg%g@@gl 4 habRabish AEBRixer

about 10,000 rpm 30 sec). Subsequently, sions were

respelil i vehapufaowredcbyi Tokhighukika), tor¢paren)lV/ QY emulsiogn (ewolntiorsof tarbiriet ahopt 3000

pol yvi nyl _al.cohpl 40. . mapuf act ur ed \j n Synthetic, Chenm cal

ot ry BV TR ORY A TR HGR et e s S ot Ol ey o)
subj ect edsitved byasaofd 5 pmLstamdird cievé, @nd theh Rgcrasphered ivar-dotiédied Wnaehirfiggatid0
(manuf actured by Tol cushul ¢j ka) to. prepare WQ e jons (eval uti of
t ur bi ne: _é%mn RS ag‘fiﬁ;és(étfﬂg)’v\ﬁl‘@“s\?%g&? %@&f&g%@%‘%g@i& aqt‘HPé) out
3 hours (Hiadhal &d ). drThisRehs ARHEKY aBhiR M distHllc8 \Wakr BYd MiBer @bntAfuded BWazh aWARS d
sieve, and then mcro spheres were collected by centrifugation (rotation

numbelS afiermedicimpetcr pie ®llpgted migzasplpres wapall icispgased i asmEdiRmsDRt of distilled

manuf actu i [ ) I - Chi sad b4 Nl Sl e ter
and furt hfavgtgrcg(ynp Fi; #%8‘@5“ ;[n:t)J \(%/a%%o%vr}vg;&/ %&f ?B%Qn@dfvg?%%@dét "gﬂé %&%eoﬁ’f%\ﬁt ed

m cr o sphbvppsliaed by adydphilzeli (Fet 13 A LVAGQ) torvhiain mivmeapsulefpodidert i Thedontet of t 0

put together intg a.whale.and mannitol (2.59 was added. The m xture was
P oont T yemsyiLt B el e R b BowpG RS Bl s AP et & Howdor

The cont eRkamplegonpound (1) in the resulting mcrocapsul e powder was 6.4%
Exampl e 3 20Lacti.c acgi d-glyco]ic acid copoly s (lactic_acid/glycolic
re a2 75y 25, \?JeﬂcaﬁPC“g'\gg’F‘gltfe“HJo?%’@ fs Gestigtidledicolts, 36 TanpurEiAPage
mol ecul ar mpREGA wéibht Wt@,@o%mm mﬁdge 39rr180§e8cﬁlar Q%@lg{s gﬁﬁ 9},&@% 1\3&8%%\@@10?9.@?

Chem cal Industries Ltd.) (5.9852 g, ' g, 5. 7 g, 5. %) wer e
Cespect | veRguTateedpy Siakp Pu Ghegead MstupoL ) 1568550, 3 9830 £059857g, 39819880 ¢

10.9393 ¢ - SOl yt i (1 : .07, 1 5 0)
wer e sepa%vgrtegpfg’ﬁ(\%evﬁghdg%lﬁgf é\é@gggéﬁ%ﬂ{l f hgiq(%gg%é 92’%%&?’ o@i?ﬁ\g/\ﬁi 2?19?/\% @ '
prepar ed Thesesalstadng i Hg0Eh gat20348ez, d8.0¢2pdl30d0F k) wée . sephtdiely weighbd, Mended

0. 5736, g, 5702 respectively in djisti.lled water, (0.5552 6 g,

0 2055 5. “ah BSEBuPHRRY Bhich v P B ing "Bk n Rt g gl 5708 &

( KI'NEMVATI §:8735 @ 0f508672, W 5202 @y Hespetively in@listilléddWatet (013652 g, 0659 ¢10)56¥a0;, 0092 30
sec). Subsequently., the WO enul sions were respectively poured in four 0.1%
(wWw) aqusbif erBulsified Y use 0f Hd@@%?%%ﬁ%@@%ﬁo JormniVpisb Amalivhet i c
Chem cal ﬁr@tﬁﬁbqnt Mmb& - abbiitd 10,06 !rpth] 30Ssdc} | 5dtREquently)i B WROE RIS AL Ydrd/

adj usted to about 18C, and subjected to Secondary enulsification using a

t ur bi ne- f respecticali poured Iy Fawn Wk e t(wveldadupousapadyysriyl latsokel) (BG4 ( ragnafagtuggtd by v

emul sipns ' f Lne. Aab Jy: each
vere 1T NEBSRS S Cheioll B, A, ity [0, s e BT ANE °FcC
of a 75 pto soand8t(@ midesubjectaddotdeeondanyi emdsifigition asinges eurbinklf@at ombmixer
centrif uq&%&nﬁ&cﬁmed by Tokushukika) to prepare W/O/W emulsions (evolution of turbine: about 7,000

rpm). The W/O/W emulsions each were stirred for about 3 hours (in-water-drying method step),

sieved by use of a 75 um standard sieve, and then, microspheres were collected by centrifugation
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WO 2011/ 078394PCT/ JP2010/ 073665 (rotati on nunber: about 2,500 rpm 5 mn)
using a centrifuge (H MACCR 5DL, manufactured by Hitachi, Ltd.). This was
di sper sedwegaim7sv4di stilled water and further centrifugedspmivemsssavay a
free medicine, etc. The collected m crosphereswere all redispersed in a
smal | amount of di stlllem er o, put, together into a whole and marmtol
(2.596 @) (RRLOHHRRer: abp Wngyemmg%@W€R|%mmw fagtpred

(DF-01H, YA t4 P Offisthdd %&%@ﬁ% BisRIRAE ter J@Mﬁ’&ﬁt’?&ug@ﬁ tocwgaq%%a( )

in the resultlng mcrocaps e powder was 7. 7%
aci d- gl yc&e¢ medicing etrop dhe pellected amrosvhqcsvcbrgalymdismﬁ@cm al smalbana st Ofnéstglhd

aver age 0 I
4, 200, M%Wﬁ%?#(léﬁh ‘(@5&%} “%/ n%vﬁ% cflur ed "gf (%é%(r) lvjvrase aeﬁeéfflrl ?%‘ ustW es
I(_'EL c21 29 1)5 8bply)izedesy ﬂyqﬂﬂmﬁﬂzﬁ-ﬁl}?hmﬂcpnﬁibMﬂﬁmfr&tﬁp% Bwderl hl’IgleE:OﬂltHﬁtIo@n
. was wei nded. wi n aqueou ution prepare
di ssol 8| nﬁowlﬁéggg’ttgeﬁﬁuwm?e)pov eré’”?aﬁ%ﬁ/ol n di st PI I gd wat e%/ (0.5 @)

and enul sgkhmglelly use of a small honogeni zer (KINEMATICA) to forma WO
emul sion (rotation nunber: about 10,000 rpm 30 sec). Subsequently, the WO

enul si on was poﬁrlwclaﬁldegll@o@/ew mmbwrééla@wp?@ldjg}mm adig =153 hweighEaserge
f 1
manuf act Uteibehi %gm%w%' b&%g,lag tbggmgéé%u% 4, ig&)%f?ﬁ reid: 9%

liter), | revi ous uste
secontiar y namfa@urbd bpWabo Puei G’@nacai Indbstries-Iitd) (h.85ogyoves dissolyadem dfchbtqmneeldmby

Tol hul t bt Q,\WV t f t
7°000° 1 pref 05" T Slhr 0P s STt B Sty S B Breptel By

(i 3- }[Nﬁ.t er ddsfowui@amﬁbﬂﬁwa%mp()unamﬂ 6 SB!g)dn biétllllb‘éiewﬂér (6.5 B aphermiléifetbbyussiogVv e,
an en, crosp

cen rlfu atlon rotation
nunber : aBé@P OBREFNY] I g"“&‘ %&%/4@ (bS‘DL out 10 000
manuf act UgRel IYsedfi t §@I§%hquehttl}d thle WT@'eﬁlum \Qés%ﬁfeaqg a@l% WRihypat er

Qr/évﬁa
and further centrifuged to wash away a free di ci ne, coI I"ect’ed

m cr okbhepleehohdt40, emnyfaéqucbyuhﬁpmns%mhmaﬂhﬁmal didugtrs€o. Ldd sqlamcer(l diter),

(or-o1r, ORiRy A proel ted Kol 1T il BiclUP ARG cudincotOR ing €0
I(la)ct : (r:l gg?nl?mﬁiétl:hpgmgm_mr Ogagmﬁ?lhmdlfhmﬂﬂﬂ(usllinglkaﬁj() g/%imwfﬁ’l\?éelﬁulswn (evglutloﬁ\

wei ght av8€afg‘b IR Z«bﬁ'%efpﬁﬁtyﬁﬁ}e &‘)48;‘8 g’%fﬁ?ﬁ‘geﬁ %E‘étug 1"%& ght
Mh: 5, 700(mMMdie4aryﬁxagt infethod. Etep)n’ﬁmlfsﬁﬁédlb?d.lsbya\/\ék’lb' i %taﬂiﬁmsi@b laidl Uhdn) | €S

Ltd.)_(5.85 g).was dissolved in dichloronethane 30 (10,92 . This sol ution
(12. 92(8) mome?r%we ﬁf&te&béﬁe@aﬁ\m% (eiation e §‘€ﬂ“&?#8‘?ﬂﬂ§‘%éﬁﬁ%HS%a

di ssol Vi ngerdifu@s BIMVIACCR SODPA .ﬁa&ﬁr)ed(bgl ﬁlza%h?)uaz dnﬁ§ waht%ﬁ’s 19@&@5%4119-115 9)

and enul sified by use of a sma honogeni zer to form
enul si on distdicdt watar audhhesther spaitifuged 1@ Ovrsh [ﬁ’ﬁay:?ﬁ!) ﬁ?@cr)ledlﬁtﬂﬁbs@queﬁtel wllegthd W O

manut not ul BBk fetsmreloirad v & S AR r Ay WA, o ol (G 8 v

2011/ 0783 Qdﬁéd:T / mmxﬁtwaﬂs@mmm by eyophilikdr {BF 0 BMILYAC)as olgaie wiiadedpyule
adj ust ed to 18C sub t o secondar | sifi cat n using a
FUr bt R 1 BRR o coRem i gortivog £ Bt NG BiTemSIF hod b R @Ra W R

enul si on EQMﬁEIétS' on of tur b| ne: about 7,000 rpm). The WONV enul sion was

stirred for about 3 hours (in-water- dry| nmet hod step %\Eand si eved by use
of a 75 nm st anfidetic grigedycoligarid eppolyaer (lP IC@F@%P% (/30 VFight T8y
cent i f uggllepad WALRINIRN 14 Ekgﬁ)ﬁnnbe?QQH%g@mélgaﬂir%l dmus &Rl fuge
(HI MACCR 5DL, nmanufactured H tachi, Ltd i spersed again’in

di sti | | edmanyfagturadby Wako Pare Cd@rmqal Indystiestlad. M@sﬁﬁ gi\mxy dascﬂveelen dieblowinrethanet c.
The cglle Fes redi spe | I amount. of distilled
et e Sind SRR offiy ST * 88 vl HeRRE 388 plefod B at Bl ey
| yophi | i zby disdofvifislan ackiaiéAErohpount (0578 &) iodisgilkd Ivelte?c@) pgyarremulsifieddbgnisent
; : .
of Cor’rpou(r)lfl a(slrr?alllhrcl)n'{oggm;e?s(mpfg\fpc% %: sl eW98vemr1§1Iis10n ?rotatx(?n/onum errrgl!)o%t 6
10,000 rpm, 30 sec). Subsequently, the W/O emulsion was poured in a 0.1% (w/w) aqueous
polyvinyl alcohol (EG-40, manufactured by Nippon Synthetic Chemical Industry Co., Ltd.)
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A lactic acid-glycolic acid copolynmer (lactic acid/glycolic acid = 50/50,
wei ght average nol ecul ar wei ght Mv 13,900, nunber average nol ecul ar wei ght
vh: 5, 00OWoNM1M183vati o: 2. 8; manufactured by Wako Pure EohenPuab/otdaeiustri es
Ltd.) (5.85 g) was dissolved in dichloronmethane 15 (10.92 g). This

luti hed, hl end t db
rPRetIvN IR et g R M Lo R A
and enul semibkicRionUstheOf nadbHein hAIRERE ERufabludddEHATbehukia) ftorpRmreM O
enul si on sbé{ot ation _nunber; about 10, 000 rgm 30 sec). Subsequently the WO

emul si on simudsipn (gvalutnodgyrbingjabew 1060 e | Wﬁ NW/O/ W) estisism yasctiered for

manuf act u Vs M I (1
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rpm 5 nmin) by use of a centrifuge (H MACCR 5DL, manufactured by Hitachi,
Ltd.). This was dispersed again in 30 distilled water and further
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WO 2011/ 078394PCT/ JP2010/ 073665 A lactic acid-glycolic acid
copolyner (lactic acid/glycolic acid = 75/25, wei ght average nol ecul ar
wei ght Mwo2p0a0g3munber average nol ecul ar wei ght M. 3PBOOP20MMINIG6T at i O:
2.3; manufactured by Wako Pure Chem cal Industries Ltd.) (42.11 g) was

wei ghed.  BRBRREANACEAe Rt CarueALy s B if e s k@Sgﬁ%x?doe?@gﬁ%qﬁ“%}saaf
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2.3; manufactured by Wako Pure Chem cal ustries Ltd.) (409.80 g) was

di ssol¥edExample8h| or orret hane (757.76 g). Th| s sol ution (795 45 g) was

wei ghed, bl ende VRSIHERS L6 L V, tate
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a small homogenizer (KINEMATICA) to form a W/O emulsion (rotation number: about 10,000

rpm, 30 sec). Subsequently, the W/O emulsion was poured in a 0.1% (w/w) aqueous polyvinyl
alcohol (EG-40, manufactured by Nippon Synthetic Chemical Industry Co., Ltd.) solution (1 liter),
which was previously adjusted to about 18°C, and subjected to secondary emulsification using a
25  turbine-form homomixer (manufactured by Tokushukika) to prepare a W/O/W emulsion
(evolution of turbine: about 7,000 rpm). The W/O/W emulsion was stirred for about 3 hours
(in-water-drying method step) and sieved by use of a 75 um standard sieve, and then,
microspheres were collected by centrifugation (rotation number: about 2,500 rpm, 5 min) by use
of a centrifuge (HIMACCR 5DL, manufactured by Hitachi, Ltd.). This was dispersed again in
30 distilled water and further centrifuged to wash away a free medicine, etc. The collected
microspheres were redispersed in a small amount of distilled water and mannitol (0.85 g) was
added. The mixture was lyophilized by a lyophilizer (DF-01H, ULVAC) to obtain microcapsule

powder. The content of compound (I) in the resulting microcapsule powder was 6.1%.

Example 9
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ni cr ocapstrRaiHad r bxva¥ako ddare ndhanpigal yP@PW‘%ﬁ ¢ hp30%80 () W@ésd’ég)l@% in
dichloromethane (757.76 g). This solution (795.45 g) was weighed, blended with an aqueous

solution prepared by dissolving an acetate of compound (I) (35.10 g) in distilled water of (30.60 g)
25  and emulsified by use of Robomix (manufactured by Tokushukika) to form a W/O emulsion
(rotation number: about 10,000 rpm, 1 min). Subsequently, the W/O emulsion about was cooled
to about 10°C, and then poured in a 0.1%(w/w) aqueous polyvinyl alcohol (EG-40, manufactured
by Nippon Synthetic Chemical Industry Co., Ltd.) solution (50 liter), which was previously
adjusted to about 18°C, and subjected to secondary emulsification using HOMOMIC LINE
30 FLOW (manufactured by Tokushukika) to obtain a W/O/W emulsion (evolution of turbine: about
7,000 rpm, circulation pump rotation number: about 2000 rpm). The W/O/W emulsion was
stirred for about 3 hours (in-water-drying method step) and sieved by use of a 75 pum standard
sieve. Subsequently, microspheres were continuously collected by centrifugation (rotation

number: about 2,000 rpm, flow rate: about 550 ml/min) using a centrifuge (H-600S, manufactured
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(lactic aﬁ&% %'téﬁ%ﬁ'nh&b%c iaﬁjou? 236() %p?m). W%hg t\kt’/O?‘\X’eegrffi‘lﬂselon was stirred for about 3 hours
(in-water-drying method step) and sieved by use of a 75 um standard sieve, and then,
20  microspheres were continuously collected by centrifugation (rotation number: about 2,000 rpm,
flow rate: about 600 ml/min) using a centrifuge (H-1002 special type, manufactured by
KOKUSAN Co., Ltd.). This was dispersed again in distilled water and further centrifuged to
wash away a free medicine, etc. The collected microspheres were redispersed in a small amount
of distilled water and sieved by use of a 90 um standard sieve, and then, mannitol (169.40 g) was
25 added. The mixture was lyophilized by a lyophilizer (RL-402BS, manufactured by Kyowa
Vacuum Engineering. Co., Ltd.) to obtain microcapsule powder. The content of compound (I) in

the resulting microcapsule powder was 7.6% and the yield of compound (I) was 63.2%.

Example 11-2

A lactic acid-glycolic acid copolymer (lactic acid/glycolic acid = 75/25, weight average
30  molecular weight Mw: 8,000, number average molecular weight Mn: 3,239, Mw/Mn ratio: 2.5;
manufactured by Wako Pure Chemical Industries Ltd) (1431.8 g) was dissolved in
dichloromethane (2626.0 g). This solution (3121 g) was weighed, blended with an aqueous
solution prepared by dissolving an acetate of compound (I) (137.1 g) in distilled water (120.0 g)
and emulsified by use of a mini-mixer (manufactured by Tokushukika) to form a W/O emulsion
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A lactic acid-glycolic acid copolymer (lactic acid/glycolic acid = 95/5, weight average

molecular weight Mw: 8,100, number average molecular weight Mn: 3,500, Mw/Mn ratio: 2.3;
manufactured by Wako Pure Chemical Industries Ltd.) (7.03 g) was dissolved in dichloromethane
25 (13.14 g). This solution (15.48 g) was weighed and blended with a solution prepared by
dissolving an acetate of compound (I) (0.68 g) in methanol (2.80 g) to obtain an oil phase.
Subsequently, the oil phase was poured in a 0.1% (w/w) aqueous polyvinyl alcohol (EG-40,
manufactured by Nippon Synthetic Chemical Industry Co., Ltd.) solution (1 liter), which was
previously adjusted to about 18°C, and emulsified by use of a turbine-form homomixer
30 (manufactured by Tokushukika) to obtain an O/W emulsion (evolution of turbine: about 7,000
rpm). The O/W emulsion was stirred for about 3 hours (in-water-drying method step) and sieved
by use of a 75 pum standard sieve, and then, microspheres were collected by centrifugation
(rotation number: about 2,500 rpm, 5 min) using a centrifuge (HIMACCR 5DL, manufactured by
Hitachi, Ltd.). This was dispersed again in distilled water and further centrifuged to wash away a
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e powder was 7.6%.
Example 16
A lactic acid-glycolic acid copolymer (lactic acid/glycolic acid = 85/15, weight average
25  molecular weight Mw: 14,300, number average molecular weight Mn: 6,200, Mw/Mn ratio: 2.3;
manufactured by Wako Pure Chemical Industries Ltd.) (6.24 g) was dissolved in dichloromethane
(10.92 g). This solution (13.19 g) was weighed and blended with a solution prepared by
dissolving an acetate of compound (I) (1.36 g) in methanol (5.59 g) to obtain an oil phase.
Subsequently, the oil phase was poured in a 0.1% (w/w) aqueous polyvinyl alcohol (EG-40,
30  manufactured by Nippon Synthetic Chemical Industry Co., Ltd.) solution (1 liter), which was
previously adjusted to about 18°C, and emulsified by use of a turbine-form homomixer
(manufactured by Tokushukika) to obtain an O/W emulsion (evolution of turbine: about 7,000
rpm). The O/W emulsion was stirred for about 3 hours (in-water-drying method step) and sieved
by use of a 75 um standard sieve, and then, microspheres were collected by centr@ﬁxgation
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solution prepared by dissolving an acetate of conpound (1) (0.68946 g) in
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2. 3; rranuEmhgad by Wako Pure Chemical Industries Ltd.) (6 24105 g) was
wei ghed. bl ended AE AOEDRRsHLCoPTED 450 A EhRoly BisbD N 157 9bE average
molecular weight Mw: 14,300, number average molecular weight Mn: 6,200, Mw/Mn ratio: 2.3;
manufactured by Wako Pure Chemical Industries Ltd.) (7.03252 g) was dissolved in
30 dichloromethane (13.14 g). This solution (15.51 g) was weighed, blended with an aqueous
solution prepared by dissolving an acetate of compound (I) (0.68946 g) in distilled water (0.59202
g) and emulsified by use of a small homogenizer (KINEMATICA) to form a W/O emulsion
(rotation number: about 10,000 rpm, 30 sec). Subsequently, the W/O emulsion was poured in a

0.1% (w/w) aqueous polyvinyl alcohol (EG-40, manufactured by Nippon Synthetic Chemical
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solution prepared by dissolving an acetate of conpound (1) (1.36150 g) in
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Exanpl e 23 A lactic acid-glycolic acid copolyner (lactic
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Hitachi, Ltd.). This-was.dispersed again in distilled water and further centrifuged to wash away a
free medicine, etc. The collected microspheres were redispersed in a small amount of distilled
30  water and mannitol (0.853 g) was added. The mixture was lyophilized by a lyophilizer (DF-01H,
ULVAC) to obtain microcapsule powder. The content of compound (I) in the resulting
- microcapsule powder was 8.0%.
Example 22
A lactic acid-glycolic acid copolymer (lactic acid/glycolic acid = 95/5, weight average
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di chl oronet hane (24.08 g). This solution (15.51 g) was wei ghed and bl ended
with a solution prepared by dissolving an acetate of conpound (I) (0.7407
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10 by use of a 75 pm standard sieve, and then, microspheres were collected by centrifugation

(rotatibn number: about 2,500 rpm, 5 min) using a centrifuge (HIMAC CR 5DL, manufactured by

Hitachi, Ltd.). This was dispersed again in distilled water and further centrifuged to wash away a
free medicine, etc. The collected microspheres were redispersed in a small amount of distilled
water and mannitol (0.857 g) was added. The mixture was lyophilized by a lyophilizer (DF-01H,
15 ULVAC) to obtain microcapsule powder. The content of compound (I) in the resulting
microcapsule powder was 7.7%.
Example 23
A lactic acid-glycolic acid copolymer (lactic acid/glycolic acid = 95/5, weight average
molecular weight Mw: 14,000, number average molecular weight Mn: 5,900, Mw/Mn ratio: 2.4;
20  manufactured by Wako Pure Chemical Industries Ltd.) (13.25758 g) was dissolved in
dichloromethane (24.09 g). This solution (15.57 g) was weighed and blended with a solution
prepared by dissolving an acetate of compound (I) (0.7413 g) in methanol (2.81 g) to obtain an oil
phase. Subsequently, the oil phase was poured in a 0.1% (w/w) aqueous polyvinyl alcohol
i(EG-40, manufactured by Nippon Synthetic Chemical Industry Co., Ltd.) solution (1 liter), which
25  was previously adjusted to about 18°C, and emulsified by use of a turbine-form homomixer
(manufactured by Tokushukika) to obtain an O/W emulsion (evolution of turbine: about 7,000
rpm). The O/W emulsion was stirred for about 3 hours (in-water-drying method step) and sieved
by use of a 75 um standard sieve, and then, microspheres were collected by centriﬁlgatibn
(rotation number: about 2,500 rpm, 5 min) using a centrifuge (HIMAC CR 5DL, manufactured by
30 Hitachi, Ltd.). This was dispersed again in distilled water and further centrifuged to wash away a
free medicine, etc. The collected microspheres were redispersed in a small amount of distilled
water and mannitol (0.840 g) was added. ' The mixture was lyophilized by a lyophilizer (DF-01H,
ULVAC) to obtain microcapsule powder. The content of compound (I) in the resulting

microcapsule powder was 8.3%.
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(rotation_g ; O rpm 30 sec). Subsequently, the WO
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enul si on, to 32C, was poured in a 0.1% (w w) aqueous
pol yvi nyI Ezdmple@s (EG 40, manufactured by N ppon Synthetic Chem cal

et 00 b S e o s SR B Y, b et

molecular weight Mw: 18,300, number average molecular weight Mn: 6,900, Mw/Mn ratio: 2.7;
manufactured by Wako Pure Chemical Industries Ltd.) (13.26369 g) was dissolved in
dichloromethane (24.08 g). This solution (15.51 g) was weighed and blended with a solution
prepared by dissolving an acetate of compound (I) (0.7407 g) in methanol (2.81 g) to obtain an oil

25 phase. Subsequently, the oil phase was poured in a 0.1% (w/w) aqueous polyvinyl alcohol
(EG-40, manufactured by Nippon Synthetic Chemical Industry Co., Ltd.) solution (1 liter), which
was previously adjusted to about 18°C, and emulsified by use of a turbine-form homomixer -
(manufactured by Tokushukika) to obtain an O/W emulsion (evolution of turbine: about 7,000
rpm). The O/W emulsion was stirred for about 3 hours (in-water-drying method step) and sieved

30 by use of a 75 pm standard sieve, and then, microspheres were collected by centrifugation
(rotation number: about 2,500 rpm, 5 min) using a centrifuge (HIMAC CR SDL, manufactured by
Hitachi, Ltd.). This was dispersed again in distilled water and further centrifuged to wash away a
free medicine, etc. The collected microspheres were redispersed in a small amount of distilled

water and mannitol (0.851 g) was added. The mixture was lyophilized by a lyophilizer (DF-01H,
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wei ghed, g@&?ﬁzwth an aqueous sol ution prepared by dissolving an acetate
of conpou 0.74460 g) in distilled water (0.60206 WO

2011/-078394PCT/ A P&tit @tid-gBE6lc acid copolymer (lactic acid/glycolic acid = 95/5, weight average

25  molecular weight Mw: 14,000, number average molecular weight Mn: 5,900, Mw/Mn ratio: 2.4;
manufactured by Wako Pure Chemical Industries 1td.) (13.28203 g) was dissolved in
dichloromethane (24.08 g). This solution (15.49 g) was weighed, blended with an aqueous
solution prepared by dissolving an acetate of compound (I) (0.73955 g) in distilled water (0.60079
g) and emulsified by use of a small homogenizer (KINEMATICA) to form a W/O emulsion

30  (rotation number: about 10,000 rpm, 30 sec). Subsequently, the W/O emulsion, which was
adjusted to 32°C, was poured in a 0.1% (w/w) aqueous polyvinyl alcohol (EG-40, manufactured
by Nippon Synthetic Chemical Industry Co., Ltd.) solution (1 liter), which was previously
adjusted to about 18°C, and subjected to secondary emulsification using a turbine-form
homomixer (manufactured by Tokushukika) to prepare a W/O/W emulsion (evolution of turbine:
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(rotation num| %er about 2,500 rpm, 5 min) using a centrifuge (HIMAC CR 5DL, manufactured by

Hitachi, Ltd.). This was dispersed again in distilled water and further centrifuged to wash away a

free medicine, etc. The collected microspheres were redispersed in a small amount of distilled

30  water and mannitol (0.852 g) was added. The mixture was lyophilized by a lyophilizer (DF-01H,
ULVAC) to obtain microcapsule powder. The content of compound (I) in the resulting
microcapsule powder was 15.6%.

Example 31
A lactic acid-glycolic acid copolymer (lactic acid/glycolic acid = 95/5, weight average
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manuf actured by Wako Pure Chem cal Industries Ltd.) (13.2583 g) was
di ssol ved in dichl oronethane (24.07 g). This solution (13.21 g) was wei ghed

and bl ended 2eittsm4sol uti on prepared by di ssol ving an aeerapmioh7sesrpound
() (1.47959) in methanol (5.60 g) to obtain an oil 25 phase Subsequent |y,

th | ph d % (W eous _pol n al cohol  (EG 40,
it nct LPBIRCHG RERE Sy b AP E oA raight S 4100 W/Mareﬁq( o (1

liter), WhhflTad@Sd PhEVWakS ! Burd dCHhies hiauaheytu&?%z’wp gﬁ%a%' fals

of a turbine-form honorni xer (manufactured by Tol cushu to o ta| n an

0/ W enul sdléhio(omemamﬂédo@ﬂ tﬂn&ﬁohélonélﬁol}m@gm waighed afrdhblemieﬂ\mﬂm solution was
t d f d 30 y
se of o DerBEPH ol b WL hidiha R, 1786 3P SURROLOY) i e
cent r i ¥ ugpliasen Subsegaértignthe wibpliase msgbu&dﬁﬁ)& 0. ﬂ)%] (\ﬁwmaq&eous lpalyvmélcﬂatlfollf uge
H MAC fact | | again in
((ZII still ed@?@?grmnaglﬁ C‘?fﬁ%ﬂé{?ﬁ%ﬁﬁ@ﬁ@&&%&&é \ﬂ%y\@f}? gop ﬁﬁt@ﬁ’)n@&}ét C.

The col | ewwgremoﬁﬂpaaﬁaé@% wame 1|8€3(d| Sideimadfid by uséref b tarnsmé%n@fhoﬁbﬁﬁ)def I ed
wat er and rrannltol (0 864 was added. The nixture was hilized b

| yophi | | z&pang by Tokos @) tr7esain P@@/Y#zmmbmmﬂé@wm ingoakeit a,iO
tnicr Ocapﬁ#{ge ﬁ’ﬂé’@fw emIﬂ%n%tsﬁ%d 6f ab%mnﬁ%at&-&yhg%&m%) B sieved

m crocaps powder was 16.
10 by use of a 75 um standard 51eve and then, microspheres were collected by centrifugation

(rotation number: about 2,500 rpm, 5 min) using a centrifuge (HIMAC CR 5DL, manufactured by
Hitachi, Ltd.). This was dispersed again in distilled water and further centrifuged to wash away a
free medicine, etc. The collected microspheres were redispersed in a small amount of distilled
. water and mannitol (0.855 g) was added. The mixture was lyophilized by a lyophilizer (DF-01H,
15 ULVAC) to obtain microcapsule powder. The content of compound (I) in the resulting
microcapsule powder was 15.0%.
Example 32
A lactic acid-glycolic acid copolymer (lactic acid/glycolic acid = 95/5, weight average
molecular weight Mw: 12,200, number average molecular weight Mn: 4,900, Mw/Mn ratio: 2.5;
20 manufactured by Wako Pure Chemical Industries Itd) (6.2711 g) was dissolved in .
dichloromethane (11.01 g). This solution (13.23944 g) was weighed and blended with a solution
prepared by dissolving an acetate of compound (I) (1.3664 g) in methanol (5.66 g) to obtain an oil
phase. Subsequently, the oil phase was poured in a 0.1% (w/w) aqueous polyvinyl alcohol
(EG-40, manufactured by Nippon Synthetic Chemical Industry Co., Ltd.) solution (1 liter), which
25  was previously adjusted to about 18°C, and emulsified by use of a turbine-form homomixer
(manufactured by Tokushukika) to obtain an O/W emulsion (evolution of turbine: about 7,000
rpm). The O/W emulsion was stirred for about 3 hours (in-water-drying method step) and sieved
by use of a 75 pm standard sieve, and then, microspheres were collected by centrifugation
(rotation number: about 2,500 rpm, 5 min) using a centrifuge (HIMAC CR 5DL, manufactured by
30  Hitachi, Ltd.). This was dispersed again in distilled water and further centrifuged to wash away a
free medicine, etc. The collected microspheres were redispersed in a small amount of distilled
water and mannitol (0.850 g) was added. The mixture was lyophilized by a lyophilizer (DF-01H,
ULVAC) to obtain microcapsule powder. The content of compound (I) in the resulting

microcapsule powder was 14.3%.
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Exanple 35 A lactic acid-glycolic acid copolyner (lactic acid/glycolic acid
= 95/5, weight average 5 nol ecul ar wei ght Mv 18, 300, nunber average
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by di ssolving an acetate of conpound (1) (1.48118 g) in distilled water
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usi ng a tExdrhple3fior m honot ni xer (nmanufactured by Tokushuki ka) to prepare a

W QO W emul si on vol ution of turbine: about 7,000 rpm. The WQ W enul sion
was \s/¥q rred for g acid-glyolicaqd ﬁQRﬁ;ff’éﬁ‘-(gF@‘i ﬁ‘f&%’%?%‘ﬁ&“ét%ﬁ?%‘ﬁﬁ%i FEC by

use of a fgleBiSVaRnd VW %ﬁ)@nu@ﬁb@_a@&%mﬂb&ﬂé?% & U806, MQII/ME%&QZ.@?’ WO
2011/ 078394PCT/ JP2010/ 073665 centrlfuqatl on (rotation nunber: about 2,500

rpm 5 i mpnufagtyed sbye Meko fRygre Cheammgal loduseios | Lidain (F2%8ar ed s Hissadesdi in
Ltd.). Thj: ﬁ%efﬂnaﬁ agai-n ik gdi ghish - i ed
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r edi sper spreparechbyadissobvirlg anrasetate of Coroposind (1) Elcd AAE)en naetcnoie 660 ighto abtirB&Doih)
was ed., The i xt ur s | hilized 5.b ophi lizer (Dk-01H, .ULVAC)
o obtr ner Shatirdy R BB, Ghws oY a7 L B0 Ay PAYAY 98l ) ng
M cr ocaps(H@40,aumhafactivisl bl INigién SpneiEiid €héfical IndustrACoaitd. soReibAl ¢ 10kt9 Ok hich aci d
copol ymer (lactjc acid/glycolic acid = 95/5, weight average nol ecul ar

wei ght  Mwvas_ Bregignsly qdisied to, gbaul &8°Gyoand comulsificde by wee pha terbiigdormy fipmpmixst i o
2.4, (manufactured by Tokushukika) to obtain an O/W emulsion (evolution of turbine: about 7,000

rpm). The O/W emulsion was stirred for about 3 hours (in-water-drying method step) and sieved
30 by use of a 75 um standard sieve, and then, microspheres were collected by centrifugation
(rotation number: about 2,500 rpm, 5 min) using a centrifuge (HIMAC CR 5DL, manufactured by
Hitachi, Ltd.). This was dispersed again in distilled water and further centrifuged to wash away a
free medicine, etc. The collected microspheres were redispersed in a small amount of distilled
water and mannitol (0.864 g) was added. The mixture was lyophilized by a lyophilizer (DF-01H,
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10 manufactured by Wako Pure Chem cal Industries Ltd.) (13.28203 g) was

di ssol ved in dichloronmethane (24.08 g). This solution (13.39 g) was
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by use of |1 honpgeni zer (KINEMATICA) to forma WO enul.sion (rotation
nunber : amr@ot%e@awpmﬂ%l’ Powegths gﬁ%é"ﬁf“’le?t, Opﬁm@de% It resyiing h
was 15 adpigb@psillOpordfer wiems.6%uUred in a 0.1% (ww) aqueous polyvinyl

al cohol (EG 40, nmanufactured by N ppon Synthetic Chem cal Industry Co.,

Ltd.) sol Example3 |jter), which was previously adjusted to about 18C, and

subjected to se r s i fL i i . Lhe-for ognim
Ut st ur o b R bidalitoRt il Sopdiint Rl BidWBIROCICr oBP UREhe e
tur bi ne: alokatlar7weight Mpr 8,300 euiberl avérega insleariarwesighs tNfmi: récadOf ofiw/Snautio: 2. 7hour s

i n-wat er - dr yi t had 20 st d,sjeved b 7 t anday d
i ove " anpdiadtelt by OValn SRS Nnetica hritiiesa Ll Quderd; & Bt on
nunber: abihlbrofaetifife (M08 &H. NTHI sal6dich(13.26 gylw twgBed MdMsadeRwitblan aqueous

manuf actured. by Hitachi, Ltd.). This was di spersed g?ai nin distilled water
and f ur t heglutiosrprenaredgndissoivipgs pn acetaie af sqraroupd ¢ (il 48262 in: methaeol (16f &2 e d

mann ol (B BOR PG SHRCHely, bR v STRURAE TSl ) B ol A

| yophlQ i zeleotoDE@ 464 mavufan@yedtty Nippcai SynthaticEharzipal indastoGelektd.) Solatianghtitsnt  of

d i ) ) j 12..4% . EX | e.38 A
Factie ac i biFisbdE ?%545%%8 AN ISE 3 SR Ao Bd ot i 0B
O oy gl gy M 80 sttt 1 i
ot vt ot o pe ORY cBisiitn s St OB s L ahion i R b) v s
Thi's sol uby e O3 A3 stiRfrd\sib@nedd thing ﬂﬂ&@?\ﬂ?ﬁeb vidie B1EBRH HySQntfidfion

prepared by dissolving an acetate of conhpoun (1.48385 g) in distilled
wat er 13 1. gotation mymbgr@ 1580 mne$ 1Bip) wsing aentiifuge HIMASHER SRz manyfagtaedayr| CA)

to forma : Si L c
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hours (i nEy@hple3dr yi ng method step) and sieved by use of a 75 pm standard
sieve, and then, mcro spheres were collected by centrifugati on (rotation

nunber: about 2/Adawicapidvglwolis agid gepaner (etin adid/glyeclicracidrco&R weklt average
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m cro sphoemsgactaed byeWame Peed Ghamial Industries Ltd.) (13.26412 g) was dissolved in

25  dichloromethane (24.13 g). This solution (13.31 g) was weighed, blended with an aqueous

solution prepared by dissolving an acetate of compound (I) (1.48118 g) in distilled water (1.20759

g) and emulsified by use of a small homogenizer (KINEMATICA) to form a W/O emulsion

(rotation number: about 10,000 rpm, 30 sec). Subsequently, the W/O emulsion, which was

adjusted to 32°C, was poured in a 0.1% (w/w) aqueous polyvinyl alcohol (EG-40, manufactured
30 by Nippon Synthetic Chemical Industry Co., Ltd.) solution (1 liter), which was previously
adjusted to about 18°C, and subjected to secondary emulsification using a turbine-form
homomixer (manufactured by Tokushukika) to prepare a W/O/W emulsion (evolution of turbine:
about 7,000 rpm). The W/O/W emulsion was stirred for about 3 hours (in-water-drying method

step) and sieved by use of a 75 um standard sieve, and then, microspheres were collected by
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| yophl I'i leH, 15 ULVAC) to obtain microcapsul e powder. The content
of compound (1)Aigt R RRBLE A3 PR RRSE KiDOVERE RS- 95/5 KveibRtBRBlage 41

molecular weight Mw: 16,300, number average molecular weight Mn: 6,500, Mw/Mn ratio: 2.5;
30 manufactured by Wako Pure Chemical Industries Ltd.) (13.25986 g) was dissolved in
dichloromethane (24.05 g). This solution (13.23 g) was weighed, blended with an aqueous

solution prepared by dissolving an acetate of compound (I) (1.48385 g) in distilled water (1.20734
g) and emulsified by use of a small homogenizer (KINEMATICA) to form a W/O emulsion
(rotation number: about 10,000 rpm, 30 sec). Subsequently, the W/O emulsion, which was
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manufactured by Hitachi, Ltd.). This was dispersed again in distilled water and further

centrifuged to wash away a free medicine, etc. The collected microspheres were redispersed in a

30  small amount of distilled water and mannitol (0.878 2) was added. The mixture was lyophilized
by a lyophilizer (DF-01H, ULVAC) to obtain microcapsule powder. The content of compound
(D) in the resulting microcapsule powder was 10.9%.

Example 40
A lactic acid-glycolic acid copolymer (lactic acid/glycolic acid = 85/15, weight average
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solution prepared by dissolving an acetate of conpound (1) (1.3668 g) in
nmet hanol (5.6024 g) to 25 obtain an oil phase. Subsequently, the oil phase
was pour ewloi2n112078391% (w w) aqueous pol yvi nyl al cohol (E@cZ0P20menisberct ur ed
by N ppon Synthetic Chem cal Industry Co., Ltd.) solution (1 liter), which
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10 by use of a 75 um standard sieve, and then, microspheres were collected by centrifugation
(rotation number: about 2,500 rpm, 5 min) using a centrifuge (HIMAC CR 5DL, manufactured by
Hitachi, Ltd.). This was dispersed again in distilled water and further centrifuged to wash away a
free medicine, etc. The collected microspheres were redispersed in a small amount of distilled
water and mannitol (0.842 g) was added. The mixture was lyophilized by a lyophilizer (DF-01H,

15 ULVAC) to obtain microcapsule powder. The content of compound (I) in the resulting
microcapsule powder was 7.7%.

Example 41
A lactic acid-glycolic acid copolymer (lactic acid/glycolic acid = 85/15, weight average
molecular weight Mw: 18,100, number average molecular weight Mn: 7,500, Mw/Mn ratio: 2.4;

20  manufactured by Wako Pure Chemical Industries Ltd.) (7.022 g) was dissolved in
dichloromethane (13.132 g).  This solution (15.4936 g) was weighed and blended with a solution
prepared by dissolving an acetate of compound (I) (0.6831 g) in methanol (2.8081 g) to obtain an
oil phase. Subsequently, the oil phase was poured in a 0.1% (w/w) aqueous polyvinyl alcohol
(EG-40, manufactured by Nippon Synthetic Chemical Industry Co., Ltd.) solution (1 liter), which

25  was previously adjusted to about 18°C, and emulsified by use of a turbine-form homomixer
(manufactured by Tokushukika) to prepare an O/W emulsion (evolution of turbine: about 7,000
rpm). The O/W emulsion was stirred for about 3 hours (in-water-drying method step) and sieved
by use of a 75 um standard sieve, and then, microspheres were collected by centrifugation
(rotation number: about 2,500 rpm, 5 min) using a centrifuge (HIMAC CR 5DL, manufactured by

30  Hitachi, Ltd.). This was dispersed again in distilled water and further centrifuged to wash away a
free medicine, etc. The collected microspheres were redispersed in a small amount of distilled
water and mannitol (0.842 g) was added. The mixture was lyophilized by a lyophilizer (DF-01H,
ULVAC) to obtain microcapsule powder. The content of compound (I) in the resulting

microcapsule powder was 8.2%.
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5 (4.76611 g) was used for dissolving tryptophane (0.26503 g). The
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(rotation number: about 2,500 rpm, 5 min) using a centrifuge (HIMAC CR 5DL, manufactured by
Hitachy, Ltd.). This was dispersed again in distilled water and further centrifuged to wash away a
free medicine, etc. The collected microspheres were redispersed in a small amount of distilled
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15Acetic acid (6.91984 g) and nethanol (4.82027 g) were bl ended. The
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‘was previously adjusted to about 18°C, and emulsified by use of a turbine-form homomixer

(manufactured by Tokushukika) to prepare an O/W emulsion (evolution of turbine: about 7,000
rpm). The O/W emulsion was stirred for about 3 hours (in-water-drying method step) and sieved
by use of a 75 pm standard sieve, and then, microspheres were collected by centrifugation

30 (rotation number: about 2,500 rpm, 5 min) using a centrifuge (HIMAC CR 5DL, manufactured by
Hitachi, Ltd.). This was dispersed again in distilled water and further centrifuged to wash away a
free medicine, etc. The collected microspheres were redispersed in a small amount of distilled
water and mannitol (0.849 g) was added. The mixture was lyophilized by a lyophilizer (DF-01H,
ULVAC) to obtain microcapsule powder.
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The m crocapsul e powder (1.6 ng as a free conpound (1)) of Exanple 2 was
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water and mannitol (0.847 g) was added. The mixture was lyophilized by a lyophilizer (DF-01H,
ULVAC) to obtain microcapsule powder.

Comparative Example 1

Lactic acid-glycolic acid copolymers (lactic acid/glycolic acid = 75/25, weight average

25  molecular weight Mw: 4,200, number average molecular weight Mn: 1,800, Mw/Mn ratio: 2.3;
manufactured by Wako Pure Chemical Industries Ltd.) (5.9212 g, 5.9255 g, 5.9255 g, 5.9229 g)

were respectively dissolved in dichloromethane (10.9736 g, 10.9566 g, 11.0430 g, 10.9739 g).
These solutions (13.1036 g, 12.9562 g, 12.9643 g, 12.9602 g) were separately weighed, blended

with aqueous solutions prepared by respectively dissolving an acetate of compound (I) (0.5744 g,

30 0.5767 g, 0.5701 g, 0.5725 g) in distilled water (0.5017 g, 0.5356 g, 0.5119 g, 0.5203 g), and
emulsified by use of a small homogenizer (KINEMATICA) to form W/O emulsions (rotation
number: about 10,000 rpm, 30 sec). Subsequently, the W/O emulsions were respectively poured

in four 0.1% (w/w) aqueous polyvinyl alcohol (EG-40, manufactured by Nippon Synthetic
Chemical Industry Co., Ltd.) solutions (1 liter), which were previously adjusted to about 18°C,
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in the pl ﬁsﬁ V\%ile;rgasured. As a result, sustained release of conpound (1)

was confi out 6 weeks. Test Exanple 10
‘ The microcapsule powder (1.6 mg as a free compound (1)) of Example 1 was dispersed

20 in a dispersion medium (0.15 mL) (a solution in which carboxymethylcellulose (0.75 mg),
polysorbate 80 (0.15 mg) and mannitol (7.5 mg) were dissolved) and subcutaneously administered
to the dorsal portions of rats by means of a 22G injection needle. In a predetermined time
interval after the administration, blood was sampled from the caudal vein and the concentration of
compound (I) in the plasma was measured. As a result, sustained release of compound (I) was

25  confirmed for about 7 weeks.

Test Example 2 _

The microcapsule powder (1.6 mg as a free compound (1)) of Example 2 was dispersed
in a dispersion medium (0.15 mL) (a solution in which carboxymethylcellulose (0.75 mg),
polysorbate 80 (0.15 mg) and mannitol (7.5 mg) were dissolved) and subcutaneously administered

30 to the dorsal portions of rats by means of a 22G injection needle. In a predetermined time
interval after the administration, blood was sampled from the caudal vein and the concentration of
compound (I) in the plasma was measured. As a result, sustained release of compound (I) was
confirmed for about 8 weeks.

Test Example 3
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The m crocapsul e powder (1.6 ng as a free conpound (1)) of Exanple 10 was
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confirmed for about 5 weeks.

Test Example 6
25 The microcapsule powder (1.6 mg as a free compound (I)) of Example 6 was dispersed

in a dispersion medium (0.15 mL) (a solution in which carboxymethylcellulose (0.75 mg),
polysorbate 80 (0.15 mg) and mannitol (7.5 mg) were dissolved) and subcutaneously administered
to the dorsal portions of rats by means of a 22G injection needle. In a predetermined time
interval after the administration, blood was sampled from the caudal vein and the concentration of

30  compound (I) in the plasma was measured. As a result, sustained release of compound (I) was
confirmed for about 3 weeks.

Test Example 7
The microcapsule powder (1.6 mg as a free compound (I)) of Example 7 was dispersed

in a dispersion medium (0.15 mL) (a solution in which carboxymethylcellulose (0.75 mg),
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Test Example 10
The microcapsule powder (1.6 mg as a free compound (I)) of Example 10 was dispersed

in a dispersion medium (0.15 mL) (a solution in which carboxymethylcellulose (0.75 mg),
25 polysorbate 80 (0.15 mg) and mannitol (7.5 mg) were dissolved) and subcutaneously administered
to the dorsal portions of rats by means of a 22G injection needle. In a predetermined time
interval after the administration, blood was sampled from the caudal vein and the concentration of
compound (I) in the plésma was measured.  As a result, sustained release of compound (I) was
confirmed for about 5 weeks.
30  Test Example 11
The microcapsule powder (1.6 mg as a free compound (1)) of Example 11 was dispersed
in a dispersion medium (0.15 mL) (a solution in which carboxymethylcellulose (0.75 mg),
polysorbate 80 (0.15 mg) and mannitol (7.5 mg) were dissolved) and subcutaneously administered

to the dorsal portions of rats by means of a 22G injection needle. In a predetermined time
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25 conpound (1) was confirmed for about 12 weeks. Test Exanple 18
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The microcapsule powder (4.8 mg as a free compound (I)) of Example 13 was dispersed
in a dispersion medium (0.45 mL) (a solution in which carboxymethylcellulose (2.25 mg),
polysorbate 80 (0.45 mg) and mannitol (22.5 mg) were dissolved) and subcutaneously
administered to the dorsal portions of rats by means of a 22G injection needle. In a

25  predetermined time interval after the administration, blood was sampled from the caudal vein and
the concentration of compound (I) in the plasma was measured. As a result, sustained release of
compound (I) was confirmed for about 16 weeks.

Test Example 14

The microcapsule powder (4.8 mg as a free compound (1)) of Example 14 was dispersed

30 in a dispersion medium (0.45 mL) (a solution in which carboxymethylcellulose (2.25 mg),
polysorbate 80 (0.45 mg) and mannitol (22.5 mg) were dissolved) and subcutaneously
administered to the dorsal portions of rats by means of a 22G injection needle. In a
predetermined time interval after the administration, blood was sampled from the caudal vein and

the concentration of compound (I) in the plasma was measured. As a result, sustained release of
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The microcapsule powder (4.8 mg as a free compound (1)) of Example 17 was dispersed
20 in a dispersion medium (0.45 mL) (a solution in which carboxymethylcellulose (2.25 mg),
polysorbate 80 (0.45 mg) and mannitol (22.5 mg) were dissolved) and subcutaneously
administered to the dorsal portions of rats by means of a 22G injection needle. In a
predetermined time interval after the administration, blood was sampled from the caudal vein and
the concentration of compound (I) in the plasma was measured. As a result, sustained release of
25  compound (I) was confirmed for about 12 weeks.

Test Example 18

The microcapsule powder (4.8 mg as a free compound (I)) of Example 18 was dispersed
in a dispersion medium (0.45 mL) (a solution in which carboxymethylcellulose (2.25 mg),
polysorbate 80 (0.45 mg) and mannitol (22.5 mg) were dissolved) and subcutaneously

30 administered to the dorsal portions of rats by means of a 22G injection needle. .In a
predetermined time interval after the administration, blood was sampled from the caudal vein and
the concentration of compound (I) in the plasma was measured. As a result, sustained release of
compound (I) was confirmed for about 13 weeks.

Test Example 19
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for abdbut componady wascesfimmsdfaraboupis weeks.  The i cr ocapsul e powder (4.8 ng
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predetermined time interval after the administration, blood was sampled from the caudal vein and
the concentration of compound (1) in the plasma was measured. As a result, sustained release of
compound (I) was confirmed for about 2 weeks.
Test Example 22 .

25 The microcapsule powder (4.8 mg as a free compound (1)) of Example 25 was dispersed
in a dispersion medium (0.45 mL) (a solution in which carboxymethylcellulose (2.25 mg),
polysorbate 80 (0.45 mg) and mannitol (2.25 mg) were dissolved) and subcutaneously
administered to the dorsal portions of rats by means of a 22G injection needle. In a
predetermined time interval after the administration, blood was sampled from the caudal vein and

30  the concentration of combound (I) in the plasma was measured. As a result, sustained release of
compound (I) was confirmed for about 15 weeks.

Test Example 23

The microcapsule powder (4.8 mg as a free compound (1)) of Example 27 was dispersed
in a dispersion medium (0.45 mL) (a solution in which carboxymethylcellulose (2.25 mg),
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20 Test Exanple 30 The m crocapsul e powder (4.8 ng as a free
conpound (1)) of Exanple 39 was dispersed in a dispersion nedium (0.45 nl)
(a sol ut iwo 20n/omBd9eh car boxymet hyl cel | ul ose (2.25 ng), porysunarsesl80 (0. 45
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t o cl ai m the covventedtinn bheongponbd(l) inahe plagha/wad measured.  As a result, sustained release of
compound (I) was confirmed for about 18 weeks.
Test Example 25

15 The microcapsule powder (4.8 mg as a free compound (1)) of Example 31 was dispersed
in a dispersion medium (0.45 mL) (a solution in which carboxymethylcellulose (2.25 mg),
polysorbate 80 (0.45 mg) and mannitol (2.25 mg) were dissolved) and subcutaneously
administered to the dorsal portions of rats by means of a 22G injection needle. In a
predetermined time interval after the administration, blood was sampled from the caudal vein and

20  the concentration of compound (I) in the plasma was measured. As a result, sustained release of
compound (I) was confirmed for about 18 weeks.

~ Test Example 26
The microcapsule powder (4.8 mg as a free compound (1)) of Example 32 was dispersed
in a dispersion medium (0.45 mL) (a solution in which carboxymethylcellulose (2.25 mg),

25  polysorbate 80 (0.45 mg) and mannitol (2.25 mg) were dissolved) and subcutaneously
administered to the dorsal portions of rats by means of a 22G injection neédle. In a
predetermined time interval after the administration, blood was sampled from the caudal vein and
the concentration of compound (I) in the plasma was measured.  As a result, sustained release of
compound (I) was confirmed for about 15 weeks.

30 Test Example 27

- The microcapsule powder (4.8 mg as a free compound (1)) of Example 33 was dispersed
in a dispersion medium (0.45 mL) (a solution in which carboxymethylcellulose (2.25 mg),
polysorbate 80 (0.45 mg) and mannitol (2.25 mg) were dissolved) and subcutaneously
administered to the dorsal portions of rats by means of a 22G injection needle. In a
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10acid of the lactic acid-glycolic acid copolynmer or a salt thereof is
greater than 0 wt % and about 60 wt%or |less. 4. The sustained-rel ease

f or mul at iwo 2aciem8ung to claiml, wherein the content ofcagboooisees aci d of
the lactic acid-glycolic acid copolymer is about 5 wt% or nore and about 50
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25 8. The nethod according to claim7, wherein the WO emulsion i s pro
at a tenpeduipigteeedoto thecdegpal ppprtions of rats by means of a 22G injection needle.  In a

predetermined time interval after the administration, blood was sampled from the caudal vein and

10 the concentration of compound (I) in the plasma was measured. As a result, sustained release of
compound (I) was confirmed for about 15 weeks.
Test Example 29

The microcapsule powder (4.8 mg as a free compound (I)) of Example 37 was dispersed
in a dispersion medium (0.45 mL) (a solution in which carboxymethylcellulose (2.25 mg),
15  polysorbate 80 (045 mg) and mannitol (2.25 mg) were dissolved) and subcutaneously
administered to the dorsal portions of rats by means of a 22G injection needle. In a
predetermined time interval after the administration, blood was sampled from the caudal vein and
the concentration of compound (I) in the plasma was measured. As a result, sustained release of
compound (I) was confirmed for about 18 weeks.
20  Test Example 30

The microcapsule powder (4.8 mg as a free compound (I)) of Example 39 was dispersed
in a dispersion medium (0.45 mL) (a solution in which carboxymethylcellulose (2.25 mg),
polysorbate 80 (0.45 mg) and mannitol (2.25 mg) were dissolved) and subcutaneously
administered to the dorsal portions of rats by means of a 22G injection needle. In a

25  predetermined time interval after the administration, blood was Sampled from the caudal vein and
the concentration of compound (I) in the plasma was measured. As a result, sustained release of
compound (I) was confirmed for about 18 weeks.

INDUSTRIAL APPLICABILITY

30 The sustained-release preparation of the present invention stably releases a metastin

derivative for a long time and also exerts the efficacy of the metastin derivative for a long time.
Furthermore, the sustained-release preparation of the present invention can reduce the
administration frequency, thereby improving convenience of patients and can be used as a clinical

medicine.
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CLAIMS

1. A sustained-release formulation comprising a compound represented by Formula:
Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH;  (I)

or a salt thereof and a lactic acid-glycolic acid copolymer having a weight average molecular

weight of about 5,000 to about 40,000 or a salt thereof.

2. The sustained-release formulation according to claim 1, wherein the weight average

molecular weight of the lactic acid-glycolic acid copolymer is about 6,000 to about 20,000.

3. The sustained-release formulation according to claim 1, wherein the content of a glycolic

acid of the lactic acid-glycolic acid copolymer or a salt thereof is greater than 0 wt% and about 60

wt% or less.

4. The sustained-release formulation according to claim 1, wherein the content of a glycolic

acid of the lactic acid-glycolic acid copolymer is about 5 wt% or more and about 50 wt% or less.

5. The sustained-release formulation according to claim 1, wherein the formulation is a

therapeutic or prophylactic agent for cancer.

6. The sustained-release formulation according to claim 1, wherein the formulation is a
parenteral agent.
7. A method for producing the sustained-release formulation according to claim 1,

comprising producing a W/O emulsion composed of an internal water phase, which contains a
compound represented by Formula:

Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH; s}
or a salt thereof, and an oil phase, which contains a lactic acid-glycolic acid copolymer or a salt
thereof, further emulsifying the W/O emulsion to obtain a W/O/W emulsion, and subjecting the
W/O/W emulsion to an in-water-drying method.
8. The method according to claim 7, wherein the W/O emulsion is produced at a

temperature of 31°C or more.
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