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5 1. TECHNI CAL FI ELD [0001] The present invention relates to a novel
sust ai nedwoebaases1Bor nul ati on and the |ike which can ef ectpuaiyecspyrat
cancer and the like. 10 2. BACKGROUND Of-THE | NVENTI ON [ 0002] As a
stable nmetastin derivative having an excellent netastin-like activity, for
exanpl e, a conpound described in Patent Literature 1 is known. Furthernore,
as a sustained-rel ease formnul ati orpESORAPTION nNetastin or a derivative

t hereof, for 15exanple, the fornulation described in Patent Literature 2 is
known. [Citation List] [Patent Literature] [0003] [Patent Literature 1]
W2007/ 72997 20[ Patent Literature 2] W02/ 85399 3. SUMVARY OF THE | NVENTI ON

[ Problemto be sol ved by, N | Bﬁl“ J tain benefits from
reducti on of side effectssltJ%sArhggﬁ?ir{F%grﬁ%%@ﬁl g ?i@“s‘%rgle@grmunt in order to
obtain medicinal effects, an inprovenent of patient's conveni ence and
overcom ng pain by reduction of frequency of admnistration as well as

5 1. TECHNICAL FIELD
[0001]

The present invention relates to a novel sustained-release formulation and the

like which can effectively treat cancer and the like.

10 2. BACKGROUND OF THE INVENTION
[0002]

As a stable metastin derivative having an excellent metastin-like activity, for
example, a compound described in Patent Literature 1 is known. Furthermore, as a
sustained-release formulation containing metastin or a derivative thereof, for

15  example, the formulation described in Patent Literature 2 is known.
[Citation List]
[Patent Literature]
[0003]
[Patent Literature 1] W0O2007/72997

20 [Patent Literature 2] W002/85399

3. SUMMARY OF THE INVENTION
[Problem to be solved by the Invention]
[0004]

25 To obtain benefits from reduction of side effects by requiring no high dosage
amount in order to obtain medicinal effects, an improvement of patient's convenience

and overcoming pain by reduction of frequency of administration as well as



2 - producing nedicinal effects over a long period of time, it is desired
to devel op a sustained-rel ease formul ati on being capable of slowy

rel easi ngwe 20etf1&#2418n deri vati ve over a |long period of tipeE/Jamdi/bhawing

excel lent properties as a clinical medigine. It is particularly desired to
devel op a formul ati on whi ch gives stang'and sust ai ned 5rel ease of conpound
(I') or a salt thereof over a long period of tine. [Solution to the Probl enj
[ 0005] he present.inventors, conducted. .intensive udies with a view
o ol vi ng PREHEPETERE! RV B G E oo, S uciied 9 Skl o

sust ai ned- rsk@mea-réleasEbaiieonlBMY EdpaBRYfAINyY feloBirSs BtaStet dotalative or a
salt thereof and a lactic acid polyner having a wei ght avegg%e nol ecul ar

wei ght of aB¥sue langawoiod of timeand daving Gxesilent prapertiehasaeliniced medisingg tlb t he
present appli.cat. | i . i |.i nd cal
medi ci ne iﬁgh%%%g@ﬂgpgg¥$é§?%%§§%?B%g?ﬁékgﬁﬁppﬁgﬁeégg%égh%%ﬁﬁﬁé, dosage
form and useRlese affvdniponad (Iy oas kilethedof beer priesepdriddrofeinid. on. 15More

specifically, the present invention relates to the foll ow ng sustai ned-

rel ease f orsulugibh ethRPoBlemEt hod for producing the sane. [1] A
sust ai ned-rel ease fornul ati on conprising a conpound represented by Formul a:

Ac-DTyr-I—M@O@ﬁn-Thr-Phe-AzaG y-Leu-Arg(Me)-Trp-NH2 (1) 20(in the
specification, 'sonmetines sinply referred to as conpound (1)) or a salt

t hereof, and a | i | V| . j .aver. p ar wei ght
of about 5000 raeBEScAFRrRRy CaRichRhiif Wi HADS, I
sust ai ned- refbrearatiér@dpudbemearand as aresuitgfouad ithae mslisthinedb eal@se Foratuddtiont he
wei ght aver age nol ecul ar wei ght. of the lactic acid polyner or a salt

1) g

P
t her eof!Vj s YWEEhERRtIN%2 Gistastp dgHttve £F 2Galh thereof and p dctigipeid PebimsTned- r el ease

formul ati oma3fGQrwibek dverdek fiblécklar Weidit lof ab¥llt 3000%o @bt 49 0B0 BP AR
sust ai ned-rel edse fornul ation; WO 2011/162413PCT/ JP2011/064992 -3 _

thereof according to the present application has excellent properties required for a
clinical medicine in medicinal effects, safety, stability, dosage amount, dosage form

and usage, and finally achieved the present invention.

15 More specifically, the present invention relates to the following sustained-

release formulation 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, (1)

20  (in the specification, sometimes simply referred to as compound (I)) or a salt thereof,
and a lactic acid polymer 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 item [1] above, wherein
the weight average molecular weight of the lactic acid polymer or a salt thereof is
25  about 13,000 to about 17,000;

[3] The sustained-release formulation according to item [1] or [2], which is a

3 to 6-month sustained-release formulation;

[4] The sustained-release formulation according to any one of items [1] to [3]

above, which is a therapeutic or prophylactic agent for cancer;



[ 5] The sustained-rel ease fornul ati on according to any one of itens [1] to
[4] above, which is a parenteral agent; and [6] A nethod for

treati ng WO 2prignenBi ng cancer conprising adm ni stering aoTAPLECHé4922 anount
of the sustained-release formulation acgording to any of itens [1] to 5 [5]

above to a mamal ; [7] A method for producing the sustained-rel ease
formul ati on according to any of itens [1] to [5] above, conprising
subj ecting [5] Thé $ystaindd¥-faldase farhmilation @bécriingdo by emed fSitems [MYto[4YV O

enul si on conposed, of .an internal water phase containing conpound (1) or a
sal t ther eofPovanyhigh ive pargpigEd ageatiindai ni ng the | actic acid pol yner or a
salt thereof, or (2) an 07Wenul si on obtained by enulsifying an oil
phase cont ai ni ngl6¢ dnpetbad fqrtyeating ar prgiventingeanest camprising almutisteriegand pol yrer
or a salt thereof; to an. in-water, drying nefhod; [8l. The nethod rdi ng
Lo ttem [ 7] b RnE g R R DRl rereling T g Ry T R

enmul si fy§ ng[53nabevd toph@samaint ai ni ng conpound (1) or a salt thereof and the
| actic acid polynmer or a salt thereof, to an in-water drying mnethod.

Furt her nore, the[gﬁl}\el%@t'ﬁbd FSMROd Ak Sest4iRt Al BSisé BrndidhataRrdmph ease
formul ati on and erapeuti c nethod according to the follow ng aspects. [9]

A sust ai nedamyediateses [l oronhl] abovsncaropring subgectingpound (1) or a salt thereof
20 and a lactic acid polyner having a wei ght average nol ecul ar wei ght of
about 5,000 to alipatWanWetulsionobsaihdd hyhandsifyinghi WD emulsoacdompoked difat

conmpound (I) or a salt thereof .is admnis ed t atrient in dose of
about 0. 01 RSBl SR P e ROuH (1] 1Bt aheroB pREEks or
more (pref eg@hhiding théRBLIcid bd inefof HehlRinRRAS 3! ease fornul ation conpri sing
compound (I) or a salt 25 theréof and a lactic acid polymer having a wei ght

average mol ecul a6 %tﬂwelﬂﬁlsiﬁﬁgg{aé.r%dqgfr%xglﬂssigﬁ?é’{axhél(ri’gg%g.c‘élﬁtag%?%lt t her eof ,

whi ch is used such that conpoun is a istered to a
patient in eompmmddl) alhcal tiker&d and tleblactic &2 pojiingr boalyalvherghf, at i nterval s
of once 2 nonths or nore (preferably, 3 nonths); [11] A sustained-release

f or nul at i ontocamniprwaendryibgrmmabed] (1) or a salt 30 thereof and a lactic acid
pol ymer having a wei ght average nol ecul ar wei ght of about WO

2011/ 162413PCT/ J[i8? ¥hd hi2€bA%cording to item [7], comprising subjecting an O/W

15 emulsion obtained by emulsifying an oil phase containing compound (I) or a salt

thereof and the lactic acid polymer or a salt thereof, to an in-water drying method.

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

formulation and therapeutic method according to the following aspects.

[9] A sustained-release formulation comprising compound (I) or a salt thereof
20  and a lactic acid polymer 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 3 weeks or more (preferably, 1 month);

[10] A sustained-release formulation comprising compound (I) or a salt
25  thereof and a lactic acid polymer 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 0.03 to about 12 mg/kg body

weight at intervals of once 2 months or more (preferably, 3 months);

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

30 thereof and a lactic acid polymer having a weight average molecular weight of about



4 - 5,000 to about 40,000 or a salt thereof, which is used such that
conpound (1) or a salt thereof is admnistered to a patient in a dose of
about 0. Osoteotiatseus 24 ny/ kg body wei ght at interval s ofComemidoemot hs or

nore (preferably, 6 nonths); -B12] The sustai ned-rel ease
formul ati on according to any of itenms [9] to [11] 5 above produced by a
net hod using (1) a WO Wenul sion or (2) an 01W emnul si on; [13] The

sust ai ned- r gbe@seationt 48,000 boMsACBETed], MehidHois a8y Sich ithiad ¥6m)| Pdslnd(@) &5 sagnd [ 9]
to [12] above for use in treati ng Qr preventing cancer or exarrpl e | ung

cancer, st othgerf saduunisterqd g Raaﬁ@enadsa%ﬂ@am@%émw 24 medes brslre
cancer, rec&zéi)%hpﬁrmt%fval @o%@?ﬁ%@qla s or (ﬂ‘ét(@rteke?alﬁ rl')‘:&'bnt Vary Cancer

uterlne cervi cancer reas ncer, ney C iIncer, adder cancer

brain tunor), eal pase [..exa cute

pancreatitis, pa{ﬁgﬁg J‘aé%ﬁ cerye f@%B\?]iaB%acr%Vgﬂ‘% fd?"fyo r’rﬁeﬁﬁl 2]0 [‘ri\lllam ve
nol e, mﬁCazEHdvagﬁ)duf:ai b a eple@anat ) a vora Mn@lfsloaaﬁqtl)admmwﬁllsl&m

| i pi dosis and abnormal chil dbirth; [ 14] The sustai ned-rel ease

fornul ation accgrlgi JELS Jﬁtahﬂe%mefelé’é foRB@MBon )M&'oﬁﬂng ® &Efaoﬂ‘ﬂeﬁ{s%%% ]
formul ati on; A nmethod for treating or “preventing cancer (for

exanpl e, | uarg [GhtcldR) alslvcrfanmsecatmetmg dripreventing cacer (fanexaswld, dungancer
Iarge bowel cancer rect al ancer col on ancer rostatj c cance ovary
LI BE PEE ffes Buakl tHler

cancer, ut eFAPe> SRMPX SR IV S BPEYs PAnEEREE Fance EHRCBP bl

cancer, br agancéro816n ca@epmzﬁ@tdaﬁceﬂl SRR Carict O futcPhe FBv: caheet Bredtor chroni c
pancreatl tis), chori oma, hydatidiformnole, invasive mole, mscarri age,

f et us h&ﬂpog@\ﬁé@nlﬂ neyeARsEsy blpdd eTAEBPREr brAEY BN, 8 PAndreasicdlissase Gord abnor nal

chi I dbirth, Iy g

sust ai ned-r & E@% ?%t?%lrj %Ltamg:yagélgéﬂrlt Rm{&ftﬁc?g%ehgw%ﬁ?m ove to a
manmal . mo [eAitwasivagota) snifdaf réaple Sfeaifs HypugdtiesiotnofalyoSI06] The
sust ai ned-r el ease folg?or%l ation of the pre enId invention slowy and stably

rel eases colfSehfRRMEtR > Aipidesis apg aprgmabeluldbythiong period of time (e.g., 3
weeks or nore) and al so exerts nedicinal effects of conpound (1) or a sal t

thereof over a I[dhhThresistginedirelepspeformulption:pasording tonitens [ aboiesd wihishdas e
fornul at4 on gﬁcrﬁ& ol é&p}lat%% Lpyention provides inproved patient's
u I'n r

conveni énce’ equéncy of adm nistration, and is an excell ent
formul ation as E%?‘I’éf%@ {TE | Cl ne ;011/ 192 3PCT/ P 011/3064%992 -5 4.
MODE FOR CARRYI EXN AO6TE THE %%’ﬁ‘fn|‘?1 W58 wi 11 be
nmor e speci fét@xﬂhélt’cdﬂeﬁf,lfw&%n&ej paficreatic cancer, large bowel cancer, rectal cancer,

colon cancer, prostatic cancer, ovary cancer, uterine cervix cancer, breast cancer,

kidney cancer, bladder cancer, brain tumor), a pancreatic disease (for example, acute

20  or chronic pancreatitis), chorioma, hydatidiform mole, invasive mole, miscarriage,
fetus hypogenesis, anomaly of saccharometabolism, lipidosis and abnormal
childbirth, comprising: administering an effective amount of the sustained-release

formulation according to item [13] or [14] above to a mammal.
[Advantageous Effects of Invention]

25 [0006]

The sustained-release formulation of the present invention slowly and stably
releases compound (I) or a salt thereof over a long period of time (e.g., 3 weeks or
more) and also exerts medicinal effects of compound (I) or a salt thereof over a long
period of time. Furthermore, the sustained-release formulation of the present

30 invention provides improved patient's convenience by reducing frequency of

administration, and is an excellent formulation as a clinical medicine.



5[ 0008] The present invention provides a sustained-rel ease

formul ati on containing a netastin derivative (in the specification,

sonet i meswei2zoplg2418f erred to as conpound (1)) represent edThy2diivesshad | owi ng
formul a: Ac- D- Tyr - Hyp- Asn- Tht 5Phe- Azad y- Leu- Arg(Me) - Trp-NH2 (1)
10 (SEQ ID NO 1) or a salt thereof. [0009] Compound (I) to be used
in the present invention nmay be present in the formof a salt. As the salt
formed with conmpound (1), a pharnacologically acceptable 15 salt is
particularly preferable. Exanples of such a salt include salts with

i norgani ¢ agi ds MODE PFORUARRYINGEOUTOTHE BAVENTRORSPhOr i ¢ aci d,
hydr obrom ¢ acid, sulfuric acid); salts with organic acids (for exanple,

acetic acidy ()ﬂ{ mc acid, propionic acid, fumaric acid, naleic acid,
succinic ac'g, artaric acid, citric acid, malic acid, oxalic acid, benzoic
aci d, nethanesul i | anes I i dj. | wi th inorganic
20bases (for exer% Iryégsegﬂgg?lln}%r?}leq%lglrb%s'ﬁ(ﬁe%Béécﬁ%‘fa]a(ﬁgg&egcrg%g}bglr%ws' alt and

pot assi ﬁm 5@%8 al kaline earth nmetal salts such as a calciumsalt and a
magnesi um s ,] an alum niumsalt, an anmoniumsalt) and salts with organic
bases (for exanple, trinethylamne, triethylamne, pyridine, pico |ine,

et hanol ani ne, di GEPEFRSNLRYeRIONMIPWHesmBIStaRedreleaseloRNBIALYY FARPIAWE 2

N, N- di benz%)%%lﬁ&?ﬁg%i C.iﬂ e speARE &Y ?(ﬂh&itﬁé%asﬁm BreRirel 8 aS@h d{?ﬁr med

wi th conpound n be used I n the present “invention In e salts
wi t h acet i dIpceptesehtdy]the WilloaGdd forBRl1 3PCT/ JP2011/ 064992 6 t he net hod
descri bed in W2007/72997. [0011] The sustained-rel ease fornulation of the

present inventi okc-Dehyralns A3n{TdetPhe- AaxaGly-helisarg(MBRVipilHa Wg)ght aver age
nol ecul ar wei ght of about 5,000 to about 540,000 (in the specification,

sonmet i n@s SISHY D Ne:gnred to as a lactic acid polyner) or
or a salt thereof.
[0009]

Compound (I) to be used in the present invention may be present in the form

of asalt. As the salt formed with compound (I), a pharmacologically acceptable

15  salt is particularly preferable. Examples of such a salt include salts with inorganic
acids (for example, hydrochloric acid, phosphoric acid, hydrobromic acid, sulfuric
acid); salts with organic acids (for example, acetic acid, formic acid, propionic acid,
fumaric acid, maleic acid, succinic acid, tartaric acid, citric acid, malic acid, oxalic
acid, benzoic acid, methanesulfonic acid, benzenesulfonic acid); salts with inorganic

20  bases (for example, alkali metal salts such as a sodium salt and potassium salt;
alkaline earth metal salts such as a calcium salt and a magnesium salt; an aluminium
salt, an ammonium salt) and salts with organic bases (for example, trimethylamine,
triethylamine, pyridine, picoline, ethanolamine, diethanolamine, triethanolamine,

dicyclohexylamine, N,N-dibenzylethylenediamine).

25 Preferable examples of the salts formed with compound (I) that can be used in

the present invention include salts with acetic acid.
[0010]

Compound (I) or a salt thereof to be used in the present invention can be

produced by a known peptide synthesis method, and more specifically, produced by



a salt thereof in addition to conpound (1) or a salt thereof. [0012]

In the present invention, the lactic acid polynmer refers to a pol yner

consi st i ngoabi/metiBc aci d al one. 10The wei ght average nplcegutm@ioswedght of
the lactic acid polyner or a salt thereet to be used in the present
invention is about 5,000 to about 40,000, preferably about 5,000 to about
30,000, further preferably about 6,000 to about 20,000 and further nore
pref erabl y thbesthod3dd&ibeddn AOR00717299G0. The pol ydi spersity of the

| actic acid polynmer or a salt thereof (weight average 15nol ecul ar

wei ght/ nu 01gverage nol ecul ar weight) is preferably about 1.2 to about
4.0 and further preferably about 1.5 to about 3.5. The wei ght average
motecular wel ghtpiRngs %ﬁ&@d-?&laé’s‘é'fﬁﬁ&ﬂﬁﬁ&rb’oﬂﬁ@gr xwf; gores brlthifih R refer to
val ues obt ai ned y gel perneation chromatogra ?EP nmeasur enent. The
wei ght averagkpolpinerhdang avsicight ammgetmelecmmtwmlghbcbf abauh5,200 feodbpner are
polystyrene e al.ent ht aver ecu we s bt ai ned
by Ghc oaciib LR teprgfcditn SBNe svhp foisan Shate bt dpgbind o o
standard S@%ﬁﬂ%ofﬁ%dki&ﬁ tSQ@&xﬁc’SﬁndthI) Sachiirdyser calculated fromthis,
respectively. The wei ght average nol ecul ar wei ght and the content of each
pol ymer cagg@gmeasured for exanple, by a high-speed GPC appar at us

(HLC- 8120 C manuf actured by Tosoh Corporation). As a col umm, Super
114000 x 2 and 0 ch nyf ac ratlo can be
used. As a nobi ﬁgl?lger%eseglp e% %?1 mal %{%cgaﬁs%%&gﬁgyﬁ-s{eég?oa%gqy ﬁ' W ’%%t e can
be set to OofAadtic/atidalomss a det ectl on nmet hod, a differenti al refractl ve

i ndex can be used. _ Note that as the lactic acid polyner and a
sal t thgyeof, amrwagmla@bﬂage alddacaldr akh tlamféqsdncca@fa &ﬂyﬂ&e&asawﬂ
2011/ 162413PCT/ JP20117 06499 7 - [001 In the present invention,

the | actic theieaf odieyused imihy pmselplrl@mlpnnmahm& 089 ta @157011349,90(@, prﬂmhm es of
the salt i ngliyde o5l 5,01 480bS SRR S DABE G Bono AMALIA boial such as

sodi um and poPas’S| um an ine e astca

magnesi um fanRdeomeRPrefeldhesboue 18,000 nabdig8N0G0.ani ne such as tri et hyl ani ne,
a basic amno acid such as arginine) or salts with transition netals (e.g.,

zinc, iron, coppielpoRfiispertifylofxheSiatticSacid polymer or a salt thereof (weight average

15  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 average molecular weight and the content of each

20  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

25  GPC manufactured by Tosoh Corporation). As a column, Super H4000 x 2 and
Super H2000 (each manufactured by Tosoh Corporation) can be used. As a mobile
phase, tetrahydrofuran can be used and the flow rate can be set to 0.6 mL/min. Asa

detection method, a differential refractive index can be used.

Note that as the lactic acid polymer and a salt thereof, a commercially

30 available product can be used.



[ 0014] The sustained-rel ease formulation of the present invention is, for
exanpl e, 10 produced by m xi ng conpound (I) or a salt thereof and a lactic
aci d pol ywenoorieaisalt thereof, and, if necessary, noldiPpeg/Irtuseedeai ned

m xture. The anmount of conpound (I) or-a-salt thereof to be used is, for
exanpl e, about 0.01 to about 50% (wWw) relative to a lactic acid pol yner or
a salt thereof, and preferably about 0.1 to about 30% (W w). 15[0015]

Now, the mefoposi for producing a sustained-release formulation according to
the present invention will be nore specifically described below. [0016] (1)

Met hod for prodygitRdprefdt i mtic itk 1BELAHR pEIGmet Kidy BEpRAdlin tHe Bim of A

lactic acid polyner or a salt thereof is disSolved in an organic sol vent
(pr ef er abl ya shltc h|IExampissiod the, saitinclydesalts anthdnerganis bgssis (¢.goan akaki orgpadund (1)

or a salt the@eof clé.s adged and the elrrul sihi eg. Thﬁ resul ti ng enul sion is
dried in a Y58a30M2%EMA89 BBIASTR™Y pling corth uetdl spehascalgymand . " o1 ¢t her eof
and t he 3§ acthhgnesivint) aB@ loygmic BisesX(e2 dn drp@ie Mhine St R asirithlsmas, seshsicher ei n.
The powder is warned and cooled to obtain noldings of disk form filmform
rod form andminpacidisueh aspprginipe) or syjtstveidpeansitinnemetgls (8.6r, zigalipn. €oppdsbut 50 t o

about 100C j tenperature is, for exanple, about 0 to about 40C
The anopunt %P%og%g%!u%gs'(l) or a salt thereof to 30 be used varies dependi ng

upon t he té@ f conpound (1) or a salt thereof, desired WO
2011/ 16241 JP2011/ 064992 -8 pharnacol ogi cal effect and duration of the
effect, etc.; h ver, . i for exanple, about 0.01 to about 50% (w w)

relative to t he%éﬁlft@r‘é&‘l‘%}giﬁlfw atign’ of the, present ipveption Is, B &KaIBPlS: about 0. 1
g Foggg ]qto( i%&ﬂ@e\ﬂ’)by AR thgR@nigoaHd @ by a RiIEfHRIPhid APRUL adidHBLRARLYE 23870 (W W) .
thereof, and, if necessary, molding thus-obtained mixture. The amount of
compound (I) or a salt thereof to be used is, for example, about 0.01 to about 50%
(w/w) relative to a lactic acid polymer or a salt thereof, and preferably about 0.1 to

about 30% (w/w).
15 [0015]

Now, the method for producing a sustained-release formulation according to

the present invention will be more specifically described below.
[0016]
(1) Method for producing rod-form molding and the like

20 [0017]

(1-a)

A lactic acid polymer or a salt thereof is dissolved in an organic 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

25  to obtain powder having compound (I) or a salt thereof and the lactic acid polymer or

a salt thereof uniformly dispersed therein. The powder is warmed and cooled to
obtain moldings of disk form, film form, rod form and the like. The warming
temperature is, for example, about 50 to 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

30 be used varies depending upon the type of compound (I) or a salt thereof, desired



A lactic acid polymer or a salt thereof is dissolved in an organic sol vent
(preferably dichloronethane, etc.) and conmpound (1) or a salt thereof is
uni f or m ywaoizepersead. The resulting dispersion is dried POTAPUALOGHIY O
obtain powder of the 10l actic acid polyger or a salt thereof in which
conpound (I) or a salt thereof is uniformy dispersed. The powder was

war med and cooled to obtain noldings of disk form filmform rod form and

the |ike. Tﬂfarm&dlbgllaltmﬁrﬂtdmmomﬁ@lhd Effct, R Lticiaves iviBfoasxuniile,0f
compound (1) or a salt thereof to be used are the same as described in the

above secti&hout @ Oé)to ahyit §O%ofw/ P yelatierie dhe letigrrcidinelymgr af esalcthpsale (al so
f dt |
e o R OSAIE e 8 AP A8, BROTORy o 0 SEogETL) o

(external w2@%nwpkpse) emnul sion, which is obtained by enmulsifying a W20
(internal water phase)/0 (oil phase) enul si on conposed of an internal water
phase cont ajooil®y conpound (1) or a salt thereof and an oil phase containing
a lactic acid polymer or a salt thereof, or (ii) an O (oil phase)/W
(external water se) emul sion, which is obtained by emulsifying an oil
phase contai ni ng conpound (I) or a salt thereof and a lactic acid polyner

or a salt thereof lacti@ a&%meis(ﬁ%t ?ﬁYﬁé?&)f@&l@%dcdzlﬁ[aQ%%gmc solv nt N€ above

enul sion (i), that 1Is si on conpose {ernal wat er phase
contai ni ng (pmetbmbbddi@lhl)nomnet]mansaétb)hhrbuﬁnpomdcﬂ)an acialt thehesas umﬁtrmlyn ng a

| actic acid al t ..t her. eof roduced as follo
2011/ 162413@%1‘7‘%0@%?6%% 82 disperyiqn §w§£ a Vacupgy toro ﬁﬁtfgnp??f eféaféhf‘pl e, 0.001
to 90% (ov V‘I)acﬁd"%uﬂ)g)@lfyﬁfe@m ¥ séle Bdreb®irBORfh WoMpound\@) @J@é&ﬁtth&taoﬁg mpound (1)

or a salt thereof be used varies dependi ng upon the type of conpound (1)
or a salt twfosmly digperseded T@hamomcowgs;wemedefnﬂ@opled t& obtamampldingsfoft he
ef f ect and(r1 ellk out 0.01 to at%out 50% (W w)

relative tols fof ?’&mgg Y ngF‘ afn)aatgphg%al G WAIERE R MY Bbout 0. 1
to about 30fénpefatdre afd ambtitiEcoMpeaRT @Pbiya silAtéredf fotbealRedlhredRYRdn &) - | f

necessary, to enhance uptake of compound (1) or a salt thereof in a
mi cr ocapsul @escrbegringhe ghoxF Aeqtigndimdt ance such as gel atin, agar, sodium

al gi nat e,
15 [0019]

(2) Method for producing microcapsule (also referred to as microsphere)
(2-a) In-water drying method

Microcapsules are produced by subjecting (i) a W (internal water phase)/O
(oil phase)/W (external water phase) emulsion, which is obtained by emulsifying a W
20  (internal water phase)/O (oil phase) emulsion composed of an internal water phase
containing compound (I) or a salt thereof and an oil phase containing a lactic acid
polymer or a salt thereof, or (ii) an O (oil phase)/W (external water phase) emulsion,
which is obtained by emulsifying an oil phase containing compound (I) or a salt

thereof and a lactic acid polymer or a salt thereof, to an in-water-drying method.
25  [0020]

The above emulsion (i), that is, the W/O emulsion composed of an internal
water phase containing compound (I) or a salt thereof and an oil phase containing a

lactic acid polymer or a salt thereof, is produced as follows.

First, compound (I) or a salt thereof is dissolved, dispersed or suspended in

30  water to produce the internal water phase. The concentration of compound (I) or a



10 pol yvinyl al cohol or basic am no acid (for exanple, arginine, histidine,
| ysine), nmay be added to an internal water phase. The anount of the drug
ret ai ni ngveubsitwnae to be added is usually about 0.01 tecahleri/aéeénl d by
wei ght relative to conmpound (lI) or a sabt thereof. The interna

wat er phase may be once |yophilized into powder and thereafter 15 dissol ved
by adding water so as to obtain an appropriate concentration and then put
in use. salt th@paf iatvaltor is, ot @Giniple, ®004 t@@b%n(w/w? andpefdrably 0018613006

di ssolved in an organic solvent to produce an oil phase. Exanples of the
organic sol V¥®)- i ncl ude hal ogenat ed hydrocarbons (for 20exanpl e,

di chl oronet hane, chloroform chl oroethane, trichloroethane, carbon

tetrachl ori de), Fhetanyouatpticamspoand (fope salk thepdad to be hsed vaties dapendibgt |

acetate) and ar tic.hydrocarhbons e L.e, benzene, .tolyene, xylene).
Arone o hor ot RTRpg B AUTRSR AL, alSherfg R BB REERBpich e Y Lot 2
aci d polsy medur@tiorfofihé tffediane efe like; ans, ®6:0xahple? ab&RIOVEND aBaiti B9, demgndi ng
upon the type and wei ght average nol ecul ar Weiﬁ%ht of the lactic acid

pol ymer or ®latixg to g fashie agid palymaior aypple thereodniessrablsghope Al to @gbert 13006 a val ue
expressed b X L f i ind polyner or a salt
t her eof /(V\%Y/éﬁtﬁn%?ﬂy# gl}eé%%@gg{s}%lft\c}etﬁ%bbﬁv%qo@E‘?ﬁ@f a lactic acid polyner or

It th f 100%. 30 i bout .01t t 06 (W, d
B oferably ahoutlf BT ta Eohynte BRRKS o fombolip DB H » rRb b 8 2001 1, 064002

- 10 - The gidrodapafle L8] r@BlihihgGabitadddSutiPad sl Bif, skl hlginate, TO the
organi c solvent solution (oil phase) of a lactic acid polyner or a salt
t her eof 10 hurelptingl aleado] embasie psring aeid|(fariexamplg; aygaving, bistidineslysipe slayn

(i nternal t ) (1

di sper sed ﬁﬁ@%?@?’f%&%&%w agag}ﬁﬁgeﬁorgh Q%E?O%gf@h?le?g%rr%%ﬁ d%%s%@%ﬁ% té)rrul si on.
When the WK ®idud & wnallysatiuo 010d a6 abdut r10doidtbynpegtreladvé slbumipolild (19 025C) ,
the resulting WO enul sion changes with the passage of tine to a state
(e.g., gel afafghereetate), which is unfavorable to secondary enul sification
(later described). In this case, it is sonetinmes difficult to produce

m crocapsul es i nhgiigiempl water phase may Be eiicg lypphilized intp powdereand theseaftarat i o of
t he weight - (] r ' N 1 ules to
tho wei ant Sreo NS Rk aufH s 38 bbeal B EBosk AN by IR IBRBRET)

To prevent jawsél a change, it is preferred that the tenperature of a WO
emul si on produced is controlled to be 31C or nore (preferably 31 to 33C).

Separately, a lactic acid polymer or a salt thereof is dissolved in an organic

solvent to produce an oil phase.

Examples of the organic solvent include halogenated hydrocarbons (for
20  example, dichloromethane, chloroform, chloroethane, trichloroethane, carbon
tetrachloride), fatty acid esters (for example, ethyl acetate, butyl acetate) and
aromatic hydrocarbons (for example, benzene, toluene, xylene). Among others,

dichloromethane is preferable.

The concentration of a lactic acid polymer or a salt thereof in an organic
25  solvent varies depending upon the type and weight average molecular weight of the
lactic acid polymer or a salt thereof and the type of organic solvent; usually, a value

expressed by the formula:

[weight of a lactic acid polymer or a salt thereof /(weight of an organic solvent +

weight of a lactic acid polymer or a salt thereof)] (x 100%)

30 is about 0.01 to about 90% (w/w) and preferably about 0.01 to about 70% (w/w).



15[ 0021] On the other hand, the above enmulsion (ii), that is, the oil
phase containing conpound (1) or a salt thereof and a lactic acid pol yner
or a sal twoherweweb413i s produced as fol |l ows. Fi r sSPCTAR2001/0@09C
solvent solution of a lactic acid polyner- or a salt thereof is 20 produced.
As the organic solvent, the same organic sol vent used for producing the
above WO emul sion is used. The concentration of a lactic acid

pol ymer or PheSill phasd @éspably dontinsaiodiasiigble edayent sol ution varies depending
upon the type and wei ght average nol ecul ar weight of the lactic acid

pol ymer or a salf, th@%fg%]ﬁfc BRdnt Mti@ﬁRﬁil‘i&B}gé&ﬁ Bf‘é‘ﬁa‘é_ti@%i&%@&me@%rﬁ%&@' ly, a

val ue expressed by the fornula: [weight "of a lactic acid polyner or a salt
t her eof / (wetherkof thhs abtamed,cani aqueissehution, dispegdion of suspémsmni (mterwaldvatet yer or

a salt thereof)] (x 100% s ab 0.01 ahout 70% (w w)..a referably
Sbout 1 o BBSIOTESERORY O Sdhereotis aidespdaperesban Sulbes By 81 % CLory bn
sol uti ol ofpendrdikbt, €tcadd Grddby IW/00ém@dsidal t t hereof to prepare an oil
phase. The oil phase can be produced al so by dissolving or suspending a

sol ution, whi Ch y g e RFPEnbikioflii ﬁr%'d Lt COSR MRS rhthide @bot 193b bséder eof in
S of a ci pol’y

an al cohol, in the organic solven ol ution actic acl I or a
sal t t her eche fesahinga8/@EmuB®nadhandesiwilif the pdisagodfimetcospeyed. (1) or a salt

t hereof include nethanol.. . . The amount of compaound (]) or a. salt
t her eof to S5AtIAQUYStALSY) "tﬁlé%@l“@&vééﬁ%&x@ﬁeﬁ‘mi‘@%%“lﬁ‘gﬁ?téjmo@at%fo#f?ﬁﬁehfg)-( 1) or a

salt there l.at.l . ¥ i Al is simlar
To that  emprbEgRhHE: KnAmMAiuRES Propge RrodbaRepd thatt PRSI
10Subsduentitld us¢chkeraingufery tio)a rdti® ot Ivasight ob corfipoynddil) orpisali¢hdéreofadded t o an

external water .phase,. di spersed_ and. l.sified econdary enul si,f.i cation)
by 5 horrom SoBIRELE e ROl Lo T o Fomp e AT e Tl BBk rdt on
obt ai ned fr@mothRiNY¥g. enul sion is sonetines referred to as a WOW

enul si on, whereas the enul sion obtained fromthe (ii) oil phase is

SOMEL | MBS, 1 of of ety ferf Syt SRMEE T pited hATHE G afraoWiT nal wat er

phase to be used iI's usu out 10,0 by volunme relative
to the W O emml$isn prodncedisicoptialie, to pe 81 &C abmprafpoeferably Ylooad36d). 5, 000 fol d
by volune and particularly preferably about 50 to about 1,000 fold by
vol une.15To [pberjext ernal water phase, an emulsifier is usually added. As the
On the other hand, the above emulsion (ii), that is, the oil phase containing
compound (I) or a salt thereof and a lactic acid polymer or a salt thereof, is produced

as follows.

First, an organic solvent solution of a lactic acid polymer or a salt thereof is
20 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 polymer or a salt thereof in an organic
solvent solution varies depending upon the type and weight average molecular
weight of the lactic acid polymer or a salt thereof and the type of organic solvent;

25  usually, a value expressed by the formula:

[weight of a lactic acid polymer or a salt thereof/(weight of an organic solvent +

weight of a lactic acid polymer or a salt thereof)] (x 100%)
is about 0.01 to about 70% (w/w) and preferably about 1 to about 60% (w/w).

Next, compound (I) or a salt thereof is dissolved or suspended in the organic



20 emul sifier, any enulsifier can be used as long as it can usually forma
stable WO Wenul sion or 01Wenul si on. Exanpl es thereof include an anionic
surfact anvp 2a1m@pd1eni ¢ surfactant, a pol yoxyet hyl ene cagtconpmitk/osiesi vati ve,
pol yvi nyl pyrrolidone, polyvinyl alcohalll carboxynethyl cellul ose, |ecithin,

gelatin and hyal uronic acid. Anong ot hers, polyvinyl alcohol is preferable.
The concentration of an emulsifier 25in an external water phase is usually

about 0. 00Isolvenbslufior?804 lawiodcid polginer abh yaledherebf €. fidpdre ambid phast0% (W w)
and particul arclv\)/ preferably about 0.05 to about 5% (w w). [0023] The WO W
enul si on or Ty oA BRAsE sambe piedpesd adsor by dissohdag opsuspending aplutinfe tiagysissi npl v

be referr e?ﬁ.’f‘E e i €TV cObo b ) 8185 & ¥ihe PinHAUHOEh IR Ranic

i nwat er -dryi ng net enove an organi c sol vent contadi ne
emul si on. |solvedOsatidn df6Rl4dt3PETd pigthiel 606 dttBereofl2 Exaniples afalmnalcohol

m crocapsul es .can be produc 0024] Furthernore, ofher than the nethod
usi ng tRe atgbF‘@ﬁ‘gﬁ‘ﬂ’gGHEWOW@W%W%%é’SWOEWC@fanf‘on, there is a
production nmethod in which an S (solid 5phase)/0 (oil phase) enul sion,
whi ch i s conposeédegmozntef samponad €D opasalt Hieref ébbpeigd dnay be sslectedsurh

t hereof an | C | 1 S~qUhj to an
vt er - drbe Reko FohPORBLUTT « Bl AeRPLlcNEISR ork Bl YOLERE B0 P

t her eof i s ditssakofadsintilaa thagemploysbingroducinglthe (i) Wilkemekishtaboge.or gani c
sol vent solution, compound (lI) or a salt thereof is dispersed. At this

time, the prt s of compound (1) or a salt thereof and lactic acid pol yner
or a salt thereof to be used may be sel ected such that the ratio of

conpoung (1) or ﬁbwuknﬂﬁeﬁeea{ov&@i?W@ aelsion o ¢iiYhiPPhatdRIadaEd B &l t ther eof
becones the sane as I n producin he above (i) O enul si on. Furthernore,

t o uni f or m extethalpeaterephasendispensed ayd emulsified {secondane emulsificatiomebyor gani ¢
sol vent, f Yonoiin rl, Bte. H)l E)rl(’)ggc%nalncenllurlgigg k}%trcl:igéher?th% %{nt\)x sioh (];b%ilrped 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 as an O/W emulsion).

15 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

20  emulsifier, any emulsifier can be used as long as it can usually form a stable W/O/W
emulsion or O/W emulsion. Examples thereof include an anionic surfactant, a
nonionic surfactant, a polyoxyethylene castor oil derivative, polyvinylpyrrolidone,
polyvinyl alcohol, carboxymethylcellulose, lecithin, gelatin and hyaluronic acid.
Among others, polyvinyl alcohol is preferable. The concentration of an emulsifier

25  in an external water phase is usually about 0.001 to about 20% (w/w), preferably
about 0.01 to about 10% (w/w) and particularly preferably about 0.05 to about 5%
(w/w).

[0023]

The W/O/W emulsion or O/W emulsion (hereinafter, these each may
30 sometimes simply be referred to as an emulsion) thus obtained is subjected to an in-

water-drying method to remove an organic solvent contained in the emulsion. In



stirrer or a honogenizer, is used. Next, the S/ 0 emul sion thus
prepared is further added to an external water phase and di spersed and
enul si fi edoly1uses16f , for exanple, ultrasonic irradiati eaT/Jeciuneoye-f or m
stirrer or a honogeni zer to produce an l@nul sion (hereinafter sonetines
20referred to as an S (solid phase)/0 (oil phase)/ W (water phase)

enmul sion). Thereafter, the oil-phase solvent is vaporized to produce

m cr ocapsul . maénet, thisrdchpslestche by pradieeddf t he wat er phase is generally
selected fromabout 1 fold to about 10,000 fold of the oil phase by vol une,
further prefopp4ol y about 10 fold to about 5,000 fold and particularly
preferably about 50 fold to about 1,000 fold. 25To the external water
phase, an enul Siy@Errisie TRt 1R ARANGR JEe tRE aRAERENtiohBE wWHEpWNL Of
external water phase to be added and the type and concentration of

enul si fi er ¢nulsienad@W ¢mulsios, theteas aatodnetiar mpthad én whehtaned ahd as t hose

enpl oyed i n_pr i. t he ahove W.QQ W enul si pn .

2011/ 16%41%3%%2%%%@“9“’1% ic fscfd’%ﬁose‘i) Ofas‘;ﬁﬁé’hﬁfec“ro&&aé‘b‘é‘ﬁl es obt ai ned
by using a Mo%@_@??'o? b QAYt tHRFeoPaNY £1Métis h&ib poBiindp/oPa \d R eS8 sitE&ed
separated by centrifugation, sieving or filtration, and then, if necessary,
washed wi t odindn-Wateserypmgamethasl. r enpve an enul sifier, etc. attached to the
S5surface of mcrocapsul es. Thereafter, the m crocapsul es are dispersed in
distilled wWab25), etc., |yophilized, and, if necessary, warnmed to further
remove water and an organic solvent in the mcrocapsule. Warm ng may be
performed under Ristudsdicpicebsalyter dia dahieheresftis disssised Mrancorg@miicrsslgernt! ep,

heat dry is perforned at a t?‘fr;p?lter ture, which is not | ess

han a
gl ass- thansinitheresulting organiesont salwiqn comeound () are wtwe?fl ip lisperse
t her eof useﬁgﬂf‘srtﬁh& tﬁé‘&’mﬁﬁnt%fé‘d?n bl PH P 5 LhIe (AL bfid %ti@ﬁ&d?@bmﬁ’e‘i’%‘?r ed to
each other. Preferably, heat dry 1s perforned in the tenperature range from
t he gl ass- ta saltshe¢reoftotbemsed aiay be selécted bwnhtthat tharatio pdlcympoungr (Dporsadalt t her eof

t t t hj . by, ,abput 30C th f.. Th -t it
t enper at or dnggatonbf Bifc peie BpBes 085 subiGIROE BRGNS g Fene a5 BrbiE e
obt ai ned byLEBRES ()NY/O SniGich, 1%hﬁl&%'i&_@,ttb%'nifﬁf[}ﬁolg'ﬂiiwrsé%bﬁxbbﬂiﬂi @ord a

tenperature raising rate of 10 to 20C/ m nute. 027] (2-b) Phase separation
met hod 15 salt\espofrin theoergpaia selyenty ©r skaraple cdtraspnicirrgdistiphedurtune: uter vat i on

agent is graduall d.under stirring to the WO enul sion described in
t he above (Sggraeflor'%{%&%ggen\}ﬁ{’elr P?ﬁdyi ng nethod". In this manner, m crocapsul es

are precipitatedq. and, solidifjed., The amount. of coacervation ent is
el ot od From atiigtibe 810 brgblsBsbusinenned By RF e ter dier
preferably ahedinddifericd sl @uuls? Y byphd FN@r BaIhple WIRhdovichradatieRlay about
0.1 to about 200 fold. The coacervation agent is not particularly limted
as | ong as turbinesfosmpbirsgrer a homogenizer to produce an emulsion (hereinafter sometimes
20  referred to as an S (solid phase)/O (oil phase)/W (water phase) emulsion).
Thereafter, the oil-phase solvent is vaporized 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.

25 To the external water phase, an emulsifier as mentioned above may be added.
The amount of external water phase to be added and the type and concentration of
emulsifier to be added to the external water phase are the same as those employed in

producing the above W/O/W emulsion.

The S/O/W emulsion thus obtained is subjected to an in-water-drying method

30 toremove an organic solvent. In this manner, microcapsules can be produced.



25 conpound, a mneral-oil based conmpound or a vegetable-oil based
conpound, etc. that is mscible with an organi c sol vent and does not

di ssol ve wohnndegtiadabl e pol ynmer of the present inventi @eQT/JBpathéH2

exanpl es thereof that may be used incluke- silicon oil, sesane oil, soybean
oil, corn oil, cotton seed oil, coconut oil, linseed oil, mneral oil,

n- hexane and n- heptane. These nay be used as a m xture of 30 two types or
nmore. After[opbe] m crocapsul es thus obtained are separated, they are
repeatedly WO 2011/ 162413PCT/JP2011/ 064992 - 14 - washed wi th heptane,

etc. to renove tR ARAKAHNAs cBPaiRGEs) ﬁﬁ%@W/OﬁWpé}M@s@hoﬂiGﬁW'eﬁnﬁs%ﬁ ve
substance and a conposition fornmed of a biodegradable pol ymer of tHhe

present i nvam¥/C8W emelsigniveatie sapaeated '@dmlélmﬁlsam sicking A filfration; arel then,washi ng

Pt or it pbdbstand PR TRBMEIRS RS0 el fiREOHS, deficld it

[0028] (s2- Courfapé aymilryéapsule®t Miireafter, thoRfodibailecapdishascdindigilRduced by
this method, the WO enul sion described in the above (2-a) "in-water-drying

met hod” is Wienylc lygphilizedzands ifi necessany, waryest tatfingher spmerewater and ampr ay dri er
t latil t

oxt 1 ool y AEiCSoRERHA U BROERhT Wallnfl 6l 4 dilihnd BRRr LR B0

i ncl ude a tpvesshiteli mm§zbm1ﬁmefor awphﬁmgut@, hmzibelstpytfenﬁarhta rotation disk

type. Thereafter, if necessary, erfornmed in the sane manner as
descri bed | ROPRBtUBoVRICh 5 npf lesy Fhamtgéwﬂwﬁlﬁa n fampesRuredhe lﬁe%%ﬁl@er may be

151 yophigl | 680 &Jsraitgﬁ dreilsBd h&lﬁn"ﬁfdr&t Wich mlcrodg‘gs&lﬂg rqgég rop! M Ot her

than t he af orerrentl oned ni crocapsu m croparti cl ment i oned,
whi ch are od:nﬂialeded elch atheri n@rdzﬂmabw ma&dty slp@rfodwbmnhed:mpnrankre raigeyv e (2 a)

"in-water- |n t hod",.faor exa eva ora into a

sol T o it LESY Rt feiiong PrRRiALYS 6F B adia bl Sof BRI ho 20t he
degree of V@&P%ur@ﬁ hE £t 80°PHeMRE ZTIEEJ 183- t@adsﬁfon% ﬂtuerat%}é?used

Furt hernore he mcropartl cles pulverized are washed in the sanme nmanner as

descri bed ihertiheefatsdv e ni&liah point ofithicaemplergiuney abeditily meabutingngiagaer nmay be

I hi | t her. d b '
yoph ISZ ed di erentlelljlrscanehrmg cl:,e{l(()ar(iImel)ér ata trgm?)grau{re ralleg rate of 10 to 20°C/minute.

[0027]
(2-b) Phase separation method

When microcapsules are produced by this method, a coacervation agent is
gradually added under stirring to the W/O emulsion described in the above (2-a) "in-
20  water-drying method". In this manner, microcapsules are precipitated and
solidified. The amount of coacervation agent is selected from about 0.01 to about
1,000 fold of oil phase volume, preferably about 0.05 to about 500 fold and
particularly preferably about 0.1 to about 200 fold.

The coacervation agent is not particularly limited as long as it is a polymer
25  compound, a mineral-oil based compound or a vegetable-oil based compound, etc.
that is miscible with an organic solvent and does not dissolve a biodegradable
polymer of the present invention. Specific examples thereof that may be used
include silicon oil, sesame oil, soybean oil, corn oil, cotton seed oil, coconut oil,
linseed oil, mineral oil, n-hexane and n-heptane. These may be used as a mixture of

30 two types or more.

After the microcapsules thus obtained are separated, they are repeatedly



251 n di spersing the m crocapsul es produced in the above section (2-a),
(2-b) or (2-c) in distilled water, etc., an aggregation preventing agent
may be adwedoimeosider to prevent aggregation of particl esT/IEXANPé48s2 Of the
aggregation preventing agent include watger sol ubl e polysaccharides such as
manni tol, |actose, glucose, a starch (for exanple, cornstarch) and

hyal uronic acid or an alkali netal salt thereof; proteins 30such as

gl ycine, fiRsdhed ¥igh Keptanddee to adiflovetBé Badtefatioh agens Bﬁépﬁ&pﬁ}%wlb%bﬂm oride
a

and sodlun1hydro%6nphosphate Anmong ot hers, mannitol is prefer The
amount WO Zetive sulspaneg pei gEppasitigeiponed of wodegrﬂd%@p@g@ﬁ@ﬁ pp@s@mu ng

agent |10 Denyfflnl R 8h ShaA0eplesgul 0 RRALIAD PREDS P¥erkERRNG

relative to rhlcrocapsu

about 10 t othakanié mdbngrakidesdpipedvii thbtabovau2td)eimwarer-difisg aethodly foowey be

war med and then cooled in the same 5 manner as described in the case of the
above (P- a)bx yopkilizing apd Parmy4yBeE. disk form filmformand rod form etc.

[ 0030] The content of conpound (1) or a salt thereof in a mcrocapsule is
not particul0828l |inited; however, the content of a 3-nonth

sust ai ned-r el ease fornulation 10 is, for exanple, 4% or nore to 10% or | ess
and preferably G%oc)Sprayrdeying nic®hédor | ess. Furthernore, the content of a

6- mont h sust ai ned-rel ease fornulation is, for exanple, 4% or nore to 18% or
| ess, pref er abI YWhéa mﬁcrmpmlé.oark@%chrcedlBﬁsmaﬂﬂthnsd;mewv/ﬂ analeloyn 7% or nore
to 10% or [0031] 150t he varlrgé.;B producti.on net hods nentjoned above,

a productl Sﬁrélfqﬁidathwhoaﬁ@ AL [ aatersqiping ansthef " dh SRIAYEdEM A B9%5HE Bt ai ned by
emul si fjyy ngd%g?ﬁhbn enﬁﬁﬁer%??fsﬁftag'dﬂgr ORRAHRE the or %gﬁlc eoﬁ@ﬁttwmﬁhﬁﬂfg and a

| actic acid ymer or a salt ereof, to an In- drying nmethod is
preferred, liquiddmpsefithithan wmly\dd)rrmheasproﬂwe nitrafapsiies. s samplsadfr el ease

fornulatlon of the. sent inventi 0032 riou roduct
ot hode. s WEAPFALEANGE G- TS BP0 hoF PRt AT AR GRS sal
t hler eOI i N @Pe. Ol PitéaRes AF NQRsaryZ WAShiAY idifer e th ALUSHe h&nh&easor gani c
sol ven
described in the above (2-a) "in-water-drying method" and thereafter may be

15 lyophilized and further dried by warming.

As the dosage form other than the aforementioned microcapsule,
microparticles may be mentioned, which are obtained by drying the W/O emulsion
described in the above (2-a) "in-water-drying method", for example, by a rotary
evaporator, into a solid, while vaporizing an organic solvent and water by controlling

20  the degree of vacuum, and thereafter pulverizing by a jet mill, etc.

Furthermore, the microparticles pulverized are washed in the same manner as
described in the above (2-a) "in-water-drying method" and thereafter may be

lyophilized and further dried by warming.
[0029]

25 In dispersing the microcapsules produced in the above section (2-a), (2-b) or
(2-¢) in distilled water, etc., an aggregation preventing agent may be added in order
to prevent aggregation of particles. Examples of the aggregation preventing agent
include water soluble polysaccharides such as mannitol, lactose, glucose, a starch
(for example, cornstarch) and hyaluronic acid or an alkali metal salt thereof; proteins

30 such as glycine, fibrin and collagen; and inorganic salts such as sodium chloride and

sodium hydrogenphosphate. Among others, mannitol is preferable. The amount



The amount of zinc oxide to be used is, for exanple, about 0.01 to about
100 25parts by weight relative to a lactic acid polyner (100 parts by
wei ght), woebavrabiig about 0.1 to about 20 parts by wei gRCT/JP2011/064992
Furthernore, the particle size of zinc.pxide is usually about 0.001 to
about 10 pm and preferably about 0.005 to about 1 pm Li kew se,
t he sustai ned-rel ease formul ati on obtai ned by using zinc oxide has

30excel | ent ofHg@RRatibiereventilp agsnt tBibgisetPis Preferadlytabolit 2tcliveat 100 pastyty to
persistently WD 2011/ 162413PCT/JP2011/ 064992 - 16 - release a dr ugoover a

| ong peri odWeight fejasive temicrocapsule (100 partsdiycveighty aad Sythenpickaably pbew
formul ati optoojboﬁpgulggr%sow?i'g@/enti on, conpound (I) or a salt thereof may be
[

di ssol ved in an aqueous - so on of a volatile salt, for exanple, ammonium
acetate, lyophilized and then put in use. 5The | hili.zed product of
compound (1) or FEETHORE mREAPIeLPALRE ByrrCand HER ST 6 M acet at e
in this svaymbsiseras 86%tibedar the 64se oFitHCabdRel (EXF®|dbedih nlEh@ b diskyformnd t hus
advant ageous i n produci hg a sustai ned-rel ease fornul ation. [0033] The

sust ai ned- r Bl fym angrrpd femL 6#F- of t he present invention thus obtained, if
10desired, may appropriately contain pharmaceutically acceptable additives
(for exanpl ®03@] stabilizer, a preservative, a soothing agent). Exanples of

t he dosage form of the sustained-rel ease formulati on of the present

i nvention i ncl udehepanent of @mmyead (B of haalt eheasyiliiea ndcrocapiseletis aer, an

i npl antation, .a suppositar and oral admpistration agents (for exanple, a
solid for m@ﬁ_&{l‘?lﬁﬁ?ﬁﬁ@ﬁe@aﬂﬂ%{geasrp ngpEALa Qan%l?albﬁtaéfq -esle@ﬁ%fﬂam@laaﬂa a
powder; 1( i Gidi fr bRIMIL, 3% AP nHERD BP% Br &Xi&kﬂipx@fkrﬁk% Sétedo goGUstpensi on).

Exanpl es of the stabilizer 1nclude human serum um n and pol yet hyl ene

gl ycol . Exaleps. e Fustheininge the sentonttofaé-innothisdstainedrzglbasalformhdaticans, fohenol .
Exanpl es of the,sqgpthin t, i ncl ude .benzal koni um chl pri de an rocai ne
v bohtor | GRS on g i Rk REetrs By EingiY Srlovn e rsa8d oS

i nventi on, ﬁgﬁﬁrwumr@&qum@@) or a salt thereof can be usually and
appropriately selected within the range of about 0.01 to about 33% (w w)

rel ative torgphg total sustained-release formulation.

15 Of the various production methods mentioned above, a production method,
which includes subjecting an O/W emulsion obtained by emulsifying an oil phase
containing compound (I) or a salt thereof and a lactic acid polymer or a salt thereof,
to an in-water drying method is preferred, in view of the sustained release period of

the sustained-release formulation of the present invention.
20 [0032]

In various production methods as mentioned above, in dissolving a lactic acid
polymer or a salt thereof in an organic solvent, zinc oxide may be added to the

organic solvent.

The amount of zinc oxide to be used is, for example, about 0.01 to about 100
25  parts by weight relative to a lactic acid polymer (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 preferably about 0.005 to about 1 um.

Likewise, the sustained-release formulation obtained by using zinc oxide has

30  excellent properties, such as "high uptake rate of a drug", "ability to persistently



[ 0034] The sustai ned-rel ease formul ati on of the present invention
is excellent in that 25a bl ood drug concentration of conpound (1) or a salt
t her eof iwovabilée418nN a sustai ned- rel ease period. [0035pCT/IP2011/044892

sustai ned-rel ease formul ation of the prgsent invention is preferably a
parenteral agent and further preferably an injection. For exanple, when the
30sust ai ned-rel ease fornulation is in the formof mcrocapsules, the

m cr ocapsul Rfcasé & drifdv203 ldnkGpbidd BETMEP AR 1/ 064992 - 17 - used in
conbination with a dispersant (e.g., a surfactant such as Tween 80 and HCO

60; and a pol ysaaGhedicilfy the SlktAfed: rldagx FFRiulyiof O tHel préRnt :OMtivR al gi nat e
and hyal uroni c aci c(l%i a preservative (e. (gy , et hyl paraben and
er

propy| par abeampand iaselt thereofanpyrhe dissodyed in anlpaueouhsadutianeof avealatile ol |

sorbitol and.gkucose),etc. to prepare San.aquequs suspension. In this
manner, a S?Jaétt golrl’?é -%’lé*r %%Isné’k}urrﬁp %ngaﬁ%ﬁy%pglﬁql%g BBt A Ted " ¥ t her mor e, a

t ai -rel inj A b bt ai I di .Sl .
St e ety SRS 2Ec R STE. e S REBR S et e
veget abl e Oiin uHish age1PBGH BIOWLPIS SUAR BtLRGIkN ckiRgded, of in a

medi um chain triglyceride (e.qg., gl yol 812) to obtain an oily suspension.

10When t he epssabilityeand dheadvantageons inprasucing a sustaingstaetpase foimulatian. f or m of

m crocapsul es, the particle size of mcrocapsules that are used as a
suspensi on [00B28kti on may be satisfactory if it satisfies the polydispersity
and the range passing through a syringe needle. As an average particle size

thereof, for exaridsstained-releagdomhulatiniiéf the present abp@utions s bblaimy, i1e
menti oned. The average particle sjze 15thereqof preferably falls within the
range of0 ap@ssired, MRy apseRriaielp contpimphapmassuticallyageqpgable addatives|(fprabout 2 to

Freat ed by SRl S T RO P RRRRMCT
condi t i ons, foamndttiochsainedtrelensde formylation of the present invention include parenteral
agents (for example, an injection, an implantation, a suppository) and oral
administration agents (for example, a solid formulation such as a capsule agent, a
15  tablet, a granule and a powder; liquid formulation such as a syrup, an emulsion and a
suspension). Examples of the stabilizer include human serum albumin and
polyethylene glycol. Examples of the preservative include benzyl alcohol and
phenol. Examples of the soothing agent include benzalkonium chloride and
procaine hydrochloride. In the sustained-release formulation of the present
20  invention, the content of compound (I) or a salt thereof can be usually and

appropriately selected within the range of about 0.01 to about 33% (w/w) relative to

the total sustained-release formulation.
{0034]

The sustained-release formulation of the present invention is excellent in that
25  ablood drug concentration of compound (1) or a salt thereof is stable in a sustained-

release period.
[0035]

The sustained-release formulation of the present invention is preferably a
parenteral agent and further preferably an injection. For example, when the

30 sustained-release formulation is in the form of microcapsules, the microcapsules are



wi th gamma ray and a nmethod of addi ng an aseptic agent. The nethod is not
20particularly limted. [0036] Si nce the sustained-rel ease

f or mul at iwo 20f1/tela3present invention is low in its toxi ecrypadii/osan be
safely adm nistered orally or parenteraiiy to mammal s (for exanple, human,
nonkey, hamadryas, chinpanzee, pig, cow, sheep, horse, dog, cat, 25nouse,
rat). [0037] The sustai ned-rel ease formul ation of the present

i nvention cadedeconbiflafici with aadispegat (epl,eMafhétag sakh asiTaeas8GandHED-ch a
physi ol ogi cal activity of metastin is involved. In particular, the
sust ai ned- r &aad @ pPbisagebatidosich s earbopyraesbyiceliiosen sqdivm atpingie ped ef f ect i vel y

used in tr I 8 V, I.ng: e st omach
cancer, i \?@alldggrrll@earc, 5%%%%2‘? ‘Wg%c]'g'ngne"&l?%%r ggrggg&é?ﬂ}}z}%?i%bceé??gﬁ%% al cancer,
WO 2011/ 162i843RICHEd A0 11 /s606iB0chloridel mansaiod psorbieviaad glyeobss ead. tcprepareer ,
ovary cancer, uterine cervix_cancer, breast cancer, kidney cancer, bl adder
cancer, “br a¥hAUGAYT SUSPERSIORnC IR sil@a@pegeaaggta(qegrrelgﬁmegporagqﬁ@ or chronic

pancr eat i tiéﬂtamE&orﬂ'lﬂffErT(k%g?Eﬁs@iiﬁ 108l 'ecriBM @§dl?f olfRingd alfh BGar i age,
fetus hypogenesi s, anomaly of saccharonetabolism [1pidosis and abnornal
5chi | dbi rt hdispersing mi¢recapssles ime degetdbixasit sifohransesatriean! aid doheoib oesetht

invention is patficularly usefu S..a therapeutic nt .or prophyl actic
agent for cﬁgg@fe(%f@f%blé%fyﬁﬁphgﬁ iSBC}b%tﬂE‘gﬁ)".‘ ‘S[‘iﬁ‘gg‘g]orilbaf Hgd Bt the
sust ai ned- r @z8R8Add QI TLUMVASIVAB12S td SRaiR8DRN sudperEbhl On can be appropriately
sel ect ed dependi ng upon the type and content of an active ingredient, i.e.,

compoungy (1) Or WhéRlhke shighE@teleALTRIRUARVINT, BHEANAL iR the BhERFE. @ Subj ect

for admnistration, admnistration route, adm nistratiion purpose, target
di sease andmsyoqapsuies, gtecpartitioviee ef midrbeapslsethabare isedsastd sfkpatsiony as | ong as
t he active qu%r.edi en rraiés?.t ained. ip a Livi body in a

¢

15 can he.
phar maceut i GHEHE Y 26PN LORE P B e o IREENY 28 i APELRASSIRg
exanpl e, i nthm@htah?ﬁage/néeq;e. an Sfhveraga paRicleddd o, Whtedkatnp®, the
sust ai ned-rel ease fornul ati on of the present invention is adm nistered, for
exanpl e, vimanghpkaboub 1 teabeut 380 pot may hententiguestt ailhedveregepmtclesorpound (1)
[ i t of, f | ithin t f

grb oﬁt S |5E) 1t grreg gxiglfesrgpli}szrgﬁlgb{)nﬁg tl%r}gll{gr]e ofO about P{o zﬁ))é%pP SOeQmVe\lﬁnd plarr%icu a(ralyr ange o

preferably about 2 to about 100 pum.

The aforementioned microcapsules are aseptically treated by a method of
performing the whole production steps in aseptic conditions, a method of sterilizing
with gamma ray and a method of adding an aseptic agent. The method is not

20  particularly limited.
[0036]

Since the sustained-release formulation of the present invention is low in its
toxicity, it can be safely administered orally or parenterally to mammals (for
example, human, monkey, hamadryas, chimpanzee, pig, cow, sheep, horse, dog, cat,

25 mouse, rat).
[0037]

The sustained-release formulation of the present invention can be used for
treating or preventing all diseases in which a physiological activity of metastin is
involved. In particular, the sustained-release formulation of the present invention

30  can be effectively used in treating or preventing cancer (for example, lung cancer,

stomach cancer, liver cancer, pancreatic cancer, large bowel cancer, rectal cancer,



20 body wei ght, and preferably about 0.03 to 0.6 ngy/kg body wei ght per
adm ni stration. Furthernore, when the sustained-rel ease fornulation of the
present iwoenti/iwmids adm ni stered via injection for an &b@duP2@1/nemeh
sust ai ned-rel ease, compound (I) or a sal&- thereof is used in an anount of,
for exanple, within the range of about 0.03 to about 12 ng/ kg body weight,
and preferably about 0.09 to about 1.8 ng/kg body 25wei ght per

admi ni st r atdoléh cavoére prustatic \hser, tovarysdaateai metine edreixsanden) rodsatamer,of t he
present invention is admnistered via injection for an about 6-nonth

sust ai ned- rigflegyscancerotaddss ¢anqey, t&?mé“@alf)taPﬁ@F%F disgasgd oy expmpls, aint of
for exanpl e wei ght ,
and prefera ;‘j&% %ﬂ%&g& i“ fo ag{)uf hga%ldgﬁ)?lﬁ nt“go %ﬁve ol@%ﬁga&ﬁgé’

adm ni st r atfetus.hypbgenasisyi anbsialyadfi sacnhbroenpmﬁmdnynn hpldaﬁs ﬁmt atmoamail e, once per
nmont h, Qnce é nont hs, once per 6 nonths and can be appropriately

sel ecte ‘H’éﬁ upon the content of conpound (1) or a salt thereof,
dosage form duration of rel ease, target disease and a subject for

adni ni strati on, Thagnstoined-Telsase Semmiar thomm invenigon isppgiculglyt he

sust ai ned-r alto
SUSC A Nt [ RuFASEs UHBUAL b B oDV ERARR LPLERH BRAbR/RoRMY, 2

rel easi ng canapaind (1) or a salt thereof durlng the perlod of 1to 8
nonths), nore preferably a 1 to 6-nonth sustained-rel ease formnul ati on,
further preiesglbly a 3 to 6-nonth Ssustained rel ease fornulation and
further nore preferably a 6-nonth sustained release formulation is used.
[0039] 10 FurtiReiod®6£the Tsﬁk@atﬁélﬁ?e@éa@@%rﬁﬁ'lﬁﬁﬁ%fft&rdpwieﬁi in9BntRfn dalidepPr esent
i nvention can be used in conbination wth other icines (hereinafter,
sinply ref eanpéwrtatﬁlzaseleptqsbdmmngelnomﬁmtmmyd doptentef dnoagsivelingsediens, f or

whi ch corrpound sal t her o} ut i ca ef fecti.v wor ks, in
parti cul ar, L Sred |°H ‘15(@8 hts%lt SUC ?Jgs uh%uo&pg] %lle%sea%% e(%gélhorm)nal

t her apeut i cadagigiRtrafidit] adminiSTAIOArHO@E aialﬁﬂﬁlls@atﬁﬁﬁﬂﬁpds@rtafg%ﬂdﬁéasé ag@t ment. In
such cases, the adm nistration periods of the sustained-release fornulation
of the presyMPomR: heweverdhe deseaphbbnwdisiaeiary anleng suihs agdve meredieal. They
can be jadm LOr at a
Fime | ncer vap byl 2H0ESod i o Bkl ghicahy ORGHIRLABRRINA %01 01y
sel ect ed baksiledduratiomi dadr edarsplgeinah®thetapyHor arhadultaraecer patidrewthemgtheat i o of

t he sustai ned-rel.ease formul ati on, of the .present invention_and a conbi ned
medi ci ne cawst@eegrsgreﬁrfpatl Pssorg%tntsewaera YRHPG t@aewsfgr%tﬂr@éﬁmpf?

adm ni str at\llé’ﬂ?e&%ﬂqmiﬂé‘“ﬁoh@iln%htﬁ QUdtfnedlRIGS, cHnPEARET) SRR RO
conbi nat i on, [ 0040] Exanpl es of thé chenot her apeuti c agent

i ncl ude al kqpleditirf ttrgaraglentoi fof exanplepthen theyrangspifabphtahd b, abofivd ingrkgle,
tine, it .
Tt A G AR SRR U O R AR S ARl o

cyt ar abi ne, FipfHeeihdRDivhen theBiig aiped pilédsd Forniiiit oaRif G srestat fvemsdrdse,
t hi oguani ne) , anticancer antibiotic substances (for exanple, mtomycin,

adri anycin, adipinmstsrasbyia injectionifey an ahoyt 3mpanth sstaingd-releags: gampownd () @iy ci n,
pepl onyci “1saﬁ%érg(ff§¥ tiéefa)m%ﬂq LASE fge %(Mg,gt akghhﬁ%f?&ﬁa@ggg%ﬁo%t 6/03'to Exanml e,

vincristine, vin I ne esrne ecl ne, |r|notecan)
ci spl atin, abanbbtpmatkigibody weight, and preferably about 0.09 to about 1.8 mg/kg body

25  weight per administration. Moreover, when the sustained-release formulation of the

present invention is administered via injection for an about 6-month sustained-
release, compound (I) or a salt thereof is used in an amount of, for example, within
the range of about 0.06 to about 24 mg/kg body weight, and preferably about 0.18 to
about 3.6 mg/kg body weight per administration. The administration frequency is,
30 for example, once per month, once per 3 months, once per 6 months and can be
appropriately selected depending upon the content of compound (I) or a salt thereof,

dosage form, duration of release, a target disease and a subject for administration,



30nedapl atin, paclitaxel, docetaxel and estranustine. [0041]] WO

2011/ 162413PCT/ JP2011/ 064992 - 20 - Exanpl es of the hornona

t her apeutwo 2agemt418ncl ude, adrenocortical hornones (for pexarpli€p64992

pr edni sol one, predni sone, dexanethasonel9 corti sone acetate), estrogens (for
exanpl e, estradiol, ethinylestradiol, fosfestrol, chlorotrianisene),

anti estrogen (for exanple, epitiostanol, nepitiostane, tanoxifen,

cl om phene)etcpr ag Gt sasamedrélosseTomnaatidtof thy reset Miveatsh, prefsrbbapl eat e,
dydr ogest erone, nedroxyprogest erone, norethisterone, norethindrone) and
LHRH der i va$-imanth sustpinedxglepsecformulapon (thati i afeenulaton slowhssleasingt t he

i mmunot her i I ] ial: ar i or
exanpl e, o i S0 shi et ik ' Rkoflof $A7 hdnfl AR IRERLBd
10havi ng anl to6ruoatlogistidedeasleaseciongulation, \futther (pireferablyeard kee6-nmomithi | nan,
sizofiran, krestin), cytokines obtained by a genetic engi neering approach
(for exanpl Bstaineddeleasedarmylation mﬁﬁﬁerzm%-pﬁf,gwibﬁt% raaith fhsgngd | 12),

t unor neCfQ%kﬁeiﬁﬁ&ﬁhﬁégpﬁk%dand colony stinulating factors (for exanple,
granul ocyt e coFony stinulating factor, erythropoietin). 15[0042]

Furthernnreroggpicines that are confirned to have an effect of aneliorating
cachexia inanimal nodels or clinical practice; nore specifically,

cycl ooxygenase inhibitors.(for .ex | e, .i ndonet haci n ncer.. Resear ch

Vol - 4, pages. HuRinhecit sSaBPRicsS roBRBTER B fieroter BREM IR B anpi o,
negest er ol aegtmtEmbiagtid@ith 6fhe? Rellichies heréMafdroginplMRiferreido apages 213 to
225, 1994], glucocorticosteroids (for exanple, dexanethasone),

met oc| ol angamebinedsmediging) for yagous disaasgsfar whishieapipavnd hgeaisalietherephes
(literature | OF i i mprovi ng
agents (foraggéﬁg%ggﬂ icé?ggg taéﬁﬁﬂgﬂgﬁgﬁ%?ﬁFﬁpﬁilgg%ﬁgﬁgh%g? Cancer, Vol
68, pages 3dheniothesdputid g3k, a lpronohdl therapaunie agértfand an hmAnbihbo@ewic agai nst a
25factor of inducing cachexia, i.e., TNF-a, LIF, |L-6, pncqa%atin M can be
used in corficABIOT GAICRT trRALIRRL s J8 pushfaacs teadministsatian Reripgholdhet he present
invention. {Q043N release @%&ti&@@ﬂp&?%@&t iﬂ\?éﬁﬁf)ﬁ‘lan&'g{é'c%hﬁ‘ﬁﬁedfrﬂédié{ﬁﬁ In
treating or preventing di seases 0 he pl acenta and pancreas can be used as
conbi neld neate cpnlasitedEx ditElyesn b admatistered to a subject for administration

simultaneously or at a time interval. The dosage amount of combined medicine can

be appropriately selected based on clinical dosage amount. Furthermore, a blending
ratio of the sustained-release formulation of the present invention and a combined
medicine can be appropriately selected depending upon a subject for administration,

20  administration route, target disease, symptom and combination, etc.
[0040]

Examples of the chemotherapeutic agent include alkylating agents (for
example, cyclophosphamide, ifosfamide, nimustine, ranimustine, carboquone),
antimetabolites (for example, methotrexate, S-fluorouracil, tegafur, carmofur, UFT,

25  doxifluridine, cytarabine, enocitabine, mercaptopurine, mercaptopurine riboside,
thioguanine), anticancer antibiotic substances (for example, mitomycin, adriamycin,
daunorubicin, epirubicin, pirarubicin, idarubicin, bleomycin, peplomycin,
actinomycin) and plant-derived anticancer agents (for example, vincristine,
vinblastine, vindesine, etoposide, camptothecine, irinotecan), cisplatin, carboplatin,

30 nedaplatin, paclitaxel, docetaxel and estramustine.

[0041]



30nedi ci nes include an anti-inflamuatory agent, an antipyretic/anal gesic
agent, an antibacterial agent, an antiviral agent and a hornonal agent that
are cliniwal2by/iszad in WO 2011/ 162413PCT/ JP2011/ 064992 PCcTAR2011/0609ex al .
[0044] In the specification, when base0and am no acids, etc. are expressed
by abbreviations, they are expressed based on I UPAC | UB Conm ssi on on

Bi ochem cal 5 Nonencl ature or conventional abbreviations routinely used in
the art. Exanpl @&xatipsisefthetioemasalfthdrbsetsic aphieindinde) preicdorticad ermaies an
amno acid is conceivably present, unless otherw se specified, an L-form

am no aci d (fs e@fh@m m&émsa Be-\Areduisens, dexamsthasape; sritisame aggrate), estrogens
t 4-h Jh
rans- yd( rald?olf etﬁ@#ﬁétpa%lo fosfetsd%l,l_ggbfb?rrl%%ggﬁ ,&sﬂ:gé

ar gi ni ne Phe: p anlne t osl ne aspar agi ne
(for example epmostanol mepitiostane, tamoxifen, clomiphene), progesterons (for

5 example, hydroxyprogesterone caproate, dydrogesterone, medroxyprogesterone,
norethisterone, norethindrone) and LHRH derivatives (for example, leuprorelin

acetate).

Examples of the immunotherapeutic agent include microbial or bacterial
components (for example, a muramyldipeptide derivative, picibanil), polysaccharides
10  having an immunological-enhancing activity (for example, lentinan, sizofiran,
krestin), cytokines obtained by a genetic engineering approach (for example,
interferon, interleukin 2(IL-2), interleukin 12 (IL-12), tumor necrosis factor (TNF))
and colony stimulating factors (for example, granulocyte colony stimulating factor,

erythropoietin).
15 [0042]

Furthermore, medicines that are confirmed to have an effect of ameliorating
cachexia in animal models or clinical practice; more specifically, cyclooxygenase
inhibitors (for example, indomethacin) [Cancer Research, Vol. 49, pages 5935 to
5939, 1989], progesterone derivatives (for example, megesterol acetate)[Journal of

20  Clinical Oncology, Vol. 12, pages 213 to 225, 1994], glucocorticosteroids (for
example, dexamethasone), metoclopramide based medicines, tetrahydrocannabinol
based medicines (literatures are the same as mentioned above), fat metabolism
improving agents (for example, eicosapentaenoic acid)[British Journal of Cancer,
Vol. 68, pages 314 to 318, 1993], growth hormone, IGF-1, or antibodies against a

25  factor of inducing cachexia, i.e., TNF-a, LIF, IL-6, oncostatin M can be used in

combination with the sustained-release formulation of the present invention.
[0043]

Other 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
30 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



5. EXAMPLES 20[ 0045] The present invention will be nore specifically
expl ai ned bel ow by way of Exanples and Test Exanples; however, the present
i nventi orwD0noi624183m t ed t her et o. Except for the aeCirdeaonpoyent,
substances described in, e.g., the Japaiese Pharmacopei a, 15th revision,
Japanese Standards for Pharmaceutical |ngredients, or 25adaptive substances
listed in the standard for pharmaceutical additive 2003 were used as
conponent s dgdne)., additives) for the prescriptions described as Exanpl es
bel ow. [0046] WD 2011/162413PCT/JP2011/ 064992 - 22 - Exanple 1 A

| actic aci d[()gqu;p/rrer (wei ght average nol ecul ar wei ght Mwv 6, 500, nunber
aver age nol ecular wei ght WM. 2,800, MM M ratio: 2.3; manufactured by Wako
Pure Chem cal | ' : iSsal i bl or onet hane
(13 186 50) - Thitd iRgeTickidh bngf ot indlmliclee ol ME RSt n o

sol uti on prahbesveationy, tteysae lexpressed ibasaclainalil AE 1dBrgommisioh ponBlodhedbecal) i n
met hanol_ (2,819 to obtain a i1 phase. Subsequent|ly, the oil phase was
poured i°n gNﬁmi’@}g%tWev@r C&ngﬁﬁgl’wraﬁvps 51“88%3 I“gféﬁth%?ﬂmﬁﬁ?‘aw red by
Ni ppon SyntefchEartRe IRAYs. | WS d¥ofeRal isdthék df an@inthd 8E1d slcdnkéi®hbly Whi ch was
previously adjusted to about 18C, and 10 enulsified by use of a

t ur bi ne- f orpresenhomicse ptherveiseisnecifiedcah byformpkmitoudeidkis)shewnpr epare an 0/ W
enul sion (evol ution of turbine: about 7,000 rpm. The 0/ W enul si on was
stirred forAabout :acdétgurs (i n-water-drying step) and sieved by use of a 75
pm standard sieve, and then, m crospheres were collected by centrifugation
(rotation ratfGlyabamiglgid®0 rpm 5 min) using a centrifuge (H MAC CR 5DL,
15manuf act ur ed gy Hitachi, Ltd.). This was dispersed again in distilled
wat er amd fyys her ¢RR§-uidydasgpidineash away free substances, etc. The

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

wat er and ngqpitol. | {RiR55 g) was added. The mixture was |yophilized by a

| yophil'i zer (DF-01H, ULVAC) to obtain m crocapsul e powder. The content of
conpound (I'}hxj n th‘?hrre&%ﬂéti ng m crocapsul e 20 powder was 8.1% [0047]

Arg(Me) : No-methyl arginine

Phe : phenylalanine
15 Tyr : tyrosine

Trp : tryptophan

Asn : asparagine

5. EXAMPLES
20 [0045]

The present invention will be more specifically explained below by way of

Examples and Test Examples; however, the present invention is not limited thereto.

Except for the active component, substances described in, e.g., the Japanese
Pharmacopeia, 15th revision, Japanese Standards for Pharmaceutical Ingredients, or
25  adaptive substances listed in the standard for pharmaceutical additive 2003 were used

as components (i.e., additives) for the prescriptions described as Examples below.

[0046]



Exanpl e 2 A lactic acid polynmer (weight average nol ecul ar wei ght M
8, 000, nunber average nol ecul ar weight M: 3,400, MV Vh ratio: 2.4,

manuf act wecadotlyie®ako 25Pure Chem cal Industries Ltd.) (PCOSBDI1gYc49ees

di ssol ved in dichl oronet hane (13.269 @g)22This solution (15.82 g) was

wei ghed and bl ended with a solution prepared by dissolving an acetate of
conpound (1) (0.7398 g) in nethanol (2.832 g) to obtain an oil phase.
Subsequent |y, t hExadgle phase was poured in a 0.1% (ww) aqueous polyvinyl
al cohol (EG 40, manufactured by Ni ppon Synthetic Chem cal |ndustry 30Co.

Ltd.) solution (A 1ddiic@el podth&Twedsht E&&é@&ﬂéiehlﬁﬂhﬁ%ﬁﬁﬁhﬁ%ﬁf@oﬁﬁ mb&C, and

emul sified by use of a turbine-form homom xer (nanufactured by Tokushuki ka)
to WO 2011mmmﬂemlmoght/m4@§@0 -Mw@vln r@im@azr enaan fagturgdeby Mskon

| uti f t bi.ne: bou rred for
oot 5 houPlrelGHeRtighT 1pdtifes 1o DERMIR D mab syl L eRofineiBibedn s 1868 o
t and , 0 ; & al@ bRne&d W f t
T e e e

manuf act ur edisgpVipg taaeeﬁtatepfaompowﬁu ® (Mé‘oélg% pemg@an@g&ﬂﬂa ght%ﬁ@%mlaned wat er
and further ffﬁés@' fgg?sggﬁe%tl | r?ﬁ‘;ﬁé o%‘t’gds#%’}f?‘? f?% h§s col lect ed

mcrospheres rere ers am)un wat er and

manni t ol ( Op&GGing)alveim] gEded, th@famne‘dwyel\stn Symthbrid Cmdxchnaudtiywphl lizer
(DF-01H, ULVAC) to obtain mcrocapsul e powder. The content of conmpound (1)
in the 10 r€8u 4h@hﬂﬁ@r(éd&%w@clpmeﬁevml.‘/@dmw[tg@h@}t 18%Gmde 3 A lactic

ol ecul i vemiftetty ¥ BE8 APl hhg Bl Lhaificrdita o T THIRRR B Tomur e
Cheni cal | nplmpﬁrélaﬁs)/w empls{on. (@%‘kﬂﬁtl@)) oftasbint: aBEktVERDO i c1nh@0¢5wet hane

(13.184 g). This solution was wei ghed and bl ended W|th a solution
pr epar ed byeIBP]§’§6I"YHSr§5”8¢| f%@gpatt% Gis HBTSEIndyIng)step) andgioved by ysed@hanol

0. 19 (vt wf SRR o, BACRE, mRAPRAEEN N collied bl ARAREAER, Doon™” "
Synt heti ¢ Qretatictatéd:raust 2 SO(Ii@m, 5lrhiih) pising a centrifuge (HIMAC CR 5DL,
15  manufactured by Hitachi, Ltd.). This was dispersed again in distilled water and
further centrifuged to wash away free substances, 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, ULVAC) to obtain
microcapsule powder. The content of compound (I) in the resulting microcapsule

20  powder was 8.1%.
[0047]
Example 2

A lactic acid polymer (weight average molecular weight Mw: 8,000, number

average molecular weight Mn: 3,400, Mw/Mn ratio: 2.4; manufactured by Wako

25  Pure Chemical Industries Ltd.) (7.0530 g) was dissolved in dichloromethane (13.269
g). This solution (15.82 g) was weighed and blended with a solution prepared by
dissolving an acetate of compound (I) (0.7398 g) in methanol (2.832 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

30 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



20solution (1 liter), which was previously adjusted to about 18C, and

emul sified by use of a turbine-form honom xer (manufactured by Tokushuki ka)
t o preparwoaniile¥¥iemul si on (evol uti on of turbine: about PCTOCD1L/pPeP92 The 0/ W
enmul sion was stirred for about 3 hours %3 n-water-drying nethod step) and
sieved by use of a 75 p. mstandard sieve, and then, m crospheres were
collected by centrifugation (rotation 25 rate: about 2,500 rpm 5 mn)

using a cenprepire@s G/W dAGIsIoR (Bt lutisrbsfithifihdl aBoutlFy00di rpAghi Thé-OAW) . This was
di spersed again in distilled water and further centrifuged to wash away
free subst affBlgiongyas stirgd forpbpuicd beprs{iprvtemdry g mgthed step) Ay asicyed byn a

| istil i . dded. Th
Xt ur o waoBioE g Sl 3IeRt, ARl B Pt PO G
m cr ocapsul eenpdfpstion (B6tatlditraée Abent2, 300 rpayP eniRyluding a béntfifge (HIMIAG OR

m crocapsul e powder was 8. 6% _00493M9 WO 2011/ 162413PCT/ JP2011/ 064992 - 24
- Exanplie 4512l manyfactured by dbitachi Ltd-hei HHe Way dispgyecdagaiein distillgdiwater My

11, 800, : ' ' , 0. 2.4,
ranut act ur cdtp g A TRR drfth ol Bk shibiardey B MHEABUGER O (e
di ssol ved i micdlosphb@s ovvet tedispers@ilinldbsnial) amdinit ©f dstilied watef ditd mAmgilolwas

wei ghed and bl ended wi th a solution prepared di ssol vi ng_an _acet ate of
conpound (|§0-%®.§4’1af a&jieq-nﬁwwéﬂw W@Q.?Milﬁ)zei%yamg 1zgh 13F101Fhase.

Subsequent | [ [ 9 ol yvi nyl
e M e i N A U D R g

Ltd.) sld utreswltifig mi¢rpeapsulepomclar was88Vevi ousl y adjusted to about 18C, and
enul sified by 10 use of a turbine-form honornixer (manufactured by
Tokushuki ka00#®] prepare an 0/ Wenul sion (evolution of turbine: about 7,000
rpm. The O/Wemul sion was stirred for about 3 hours (in-water-drying

met hod step) andExangiesl by use of a 75 pm standard sieve, and then, mcro
spheres were collected by centrifugation (rotation rate: about 2,500 rpm 5

nmn) using a cenj dctibd6id(pdiyMi (i pﬁverm&@@ﬂlw W&o ByMHR o080 Nhumber d- ) -
This was di spersed again'in distilled water and fur ther centrifuged to wash
away free saissagamealsculastweightidnchP0GMeMniasioo g srapsfagewed byeWakper sed in a

ol STkl L L) PN Gl R Bl 470
m crocapsul g. pawiedolutibhg 1 §.90 1P ilas GleighedBad!Bnddd) with a kblati6e piéphicd By
m crocapsul ((iaisse&\llgg I’an \Qc/ae%ates 616 g/gmpound (D (0.7397 g) in methanol (2.82 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.)
20  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 ofa 75 um
standard sieve, and then, microspheres were collected by centrifugation (rotation
25  rate: 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 free substances, 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.

30  The content of compound (I) in the resulting microcapsule powder was 8.6%.

[0049]



20[ 0050] Exanple 5 A lactic acid polymer (weight average nol ecul ar wei ght
Mv. 8, 000, nunber average nol ecul ar wei ght M 3,400, MwvW Wh ratio: 2.4,
manuf act weaotlyie®ako Pure Chem cal |ndustries Ltd.) (13P83738203)/0648%2

di ssol ved in dichl oronet hane (24.47 25¢@4.- This solution (15.54 g) was

wei ghed and bl ended wi th an aqueous sol ution prepared by dissolving an
acetate of conpound (1) (0.7450 g) in distilled water (0.60 g) and

enmul sified by a Bdaniple donogeni zer (KINEVATICA) to forma WO enul sion
(rotation rate: about 10,000 rpm 30 sec). Subsequently, the WO enulsion

was adjusted to As?a@tl@aad@ew (ngéﬁt Qfeﬂagemlwulﬁq»@wsmwohysowiunaiepohol
(EG 40, 30manufactured by N ppon nt heti ¢ Chem cal | ndustry Co. d.)

sol ution (1avptagemolemsﬂaroﬂ'¢lgbaé\/l irde 0o bW AMm titios 2 demapufagigrad bJ}B‘&ak@nd
bj ected t d 2 | JR20 6
ol o111 carkish Chemia tdpatfet it 0P a0RE kbR SRt i AXerpmitg)e R nui ka)

to obtaisn aW @hiélsemﬂioﬁl(pmo QYWbbefgﬁe&ﬁnd blefdedeyitiah sellition @Q@afé@ . The
WO Wenul sion was stirred for about 3 hours (in-water-dr od step)

and si eved dssolidrg ¥t aggtargofcampouad §B (0 741 2gkin ragthanoh 583 f@r t@pn@pés wer e
| | ect ed
colLoct e BhaRE T BLHIR, M. O AL AR 6k in BB (RADRUEARpoR VAT sl n0

di spersed agaihol (EGstmahﬁfedumu@erpp@h Synthétﬁrcmmlilﬁdlm G, b@lgh away
free substances, etc. The collected m crospheres were redi szersed in a

smal | ampurioluwend difsr), |V\éacfwé(@wre&ﬁaslmﬁwﬁteé [to alpug #8°(y)ang e by The

m Xt ur g sna
m cr 00285 ulsueS : %?V\E%JPI&%HQXO n)?e?g#nlah&t%tul(elag)yol?t%ﬂu &R&%Yégegﬁgl ng m Cr o]
capsul e povmimlsmmevbha%a df Obike: metrm J0e0 GpIA) | ariei @/Véemullsion waestirfedei ght
aver age nol ecul ar wei ght Mwv. 10, 000, nunbe

for about 3 hours (in-water-drying method step) and sieved by use ofa 75 um

standard sieve, and then, microspheres were collected by centrifugation (rotation

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

15  Hitachi, Ltd.). This was dispersed again in distilled water and further centrifuged to
wash away free substances, etc. The collected microspheres were redispersed in a
small amount of distilled 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 8.6%.
20 [0050]
Example 5

A lactic acid polymer (weight average molecular weight Mw: 8,000, number

average molecular weight Mn: 3,400, Mw/Mn ratio: 2.4; manufactured by Wako
Pure Chemical Industries Ltd.) (13.3374 g) was dissolved in dichloromethane (24.47

25 g). This solution (15.54 g) was weighed and blended with an aqueous solution
prepared by dissolving an acetate of compound (I) (0.7450 g) in distilled water (0.60
g) and emulsified by a small homogenizer (KINEMATICA) to form a W/O emulsion
(rotation rate: about 10,000 rpm, 30 sec). Subsequently, the W/O emulsion was
adjusted to 32°C and 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 subjected to secondary



15 average nol ecul ar wei ght Mi: 4,000, MV Vh ratio: 2.5; manufactured by
Wako Pure Chem cal Industries Ltd.) (13.3334 g) was dissolved in

di chl or orwbhaneiét4d4. 30 g). This solution (15.90 g) was werghsdi/asudodbl ended
wi th an aqueous sol ution prepared by dixsol ving an acetate of conpound (1)
(0.7554 g) in distilled water (0.60 g) and emulsified by a snmall

honogeni zer (KINEMATICA) to forma WO enul sion 20(rotation rate: about

10, 000 r pm emddlsifiestion BipsLaEiAé-form hdrBoMixer aiatuFachireddy Tallhsiekad) to 32C and
poured in a 0.1% W/V#){ aqueous pol yvi ne/l al cohol_ (EG 40, manuf actured by
Ni ppon Synt?hé@lp@‘&f@ gmulsigndgxelutioref turhings apowtof,0QQ wm)( 1 The WO/'W whi ch” was

previ ously i Subj ec i fication
using a tur%ﬂ'ﬂgﬁ%g%%%ﬁ%%%q%g%&%ngﬁggg%@ﬁ@g%ﬁgﬁﬁ%@%@ Sfe (R)q::l %gyobt ain a
W O W enul sisenfacsqinittandurd biet¢irdnd figen, abausphérdd@ikre poljecteliltyy W O W enul si on
was stirred for about 3 hours (in-water-drying nmethod step) and sieved by

use of & 75ccpiifugationdraiatiqnaate: by 2108APmyD EHBLYIRE 2ecnffuge (VAL €R by

centrifugati i £ 13 e 10D U S trifuge
(rivnc O s hafitud oy 3HEonEeRLl it el MSberkdHelin 0l R CL LT
distilled vaiddurtBéraedtrifugddite waske atvay fregeubstancesasie. aWay coliseeedsubst ances,
etc. The col|ected n‘icrosgheres wer e redi Spe{zts‘:éidt'i n a smal] amunt of

Y

distilled WRICEISPAFTES WerFedisperssfion agmathasporng ltesoyatengulomennitods - (0. 864
g) was addeg. j : b : it Brg01H, ULVAQ)
to obtain ﬁ@gﬂé?ﬁ&%iﬁé&%&éﬁ .Anélé'ﬁ]g@gg%\f}gg?ﬁ%?@g%%ﬁgizﬁngf ﬁfﬁhe resul ting
m cr ocdfsul BLFAL]do obmm mic286apfrld payd&Ex dilp kkentént of compAundad) inctheci d pol ymer
(wei ght average nol.ecul ar wei ght M/\§ 1, 800, nunber average nol ecul ar

wei ght M: & W“WWS?SPP&%%WQS, ‘frehuf act ured by Wako Pure Cheni cal

| ndustries Ltgl.]) (13.2307 g) was dissolved in dichloronethane (24.74 g).
Thi's sol util8A ](15. 57 g) was wei ghed and bl ended with an aqueous sol ution
10prepared by dissolving an acetate of compound (I) (0.7589 g) in distilled
water (0.60 g) dH@m®MOsified by a small honogeni zer (KI NEMATICA) to forma
WO emul sion (rotation rate: about 10,000 rpm 30 sec). Subsequently, the
W O emul si on wasA kdficgtid gotymes 2@eightiaysageaunbleeular weight Niwt WY,080,umaonber

pol yvi nyl al cohal (EG; 40, . f ?‘? Ni.ppon. S nt%eti i cal

dust 1 comeREg il heidfi N R v R P 2. B ORPREG ust ed to
about 18C, R ChuRiRCIRIdstties BRLO1dABY4 enihs Hissolvdd iadidhidrothethahe! (4. 30e- f or m
honmom xer (manuf act ur ed lt;%aTokus uki kg{% to obtain a WQ W enul sion

(evol ution ®f HThisseReionib80 grwapweigheq andrplendsdoyithy amequspeshsalitionst i rred for

about 3 ho%g%%ried‘a%‘@at%ﬁggﬂgxhQgeta‘i%tot?g&nﬁ&ﬁiﬁ)(l)a@ﬁsg%gggﬂ%igth&egﬁ?at f(cgor> |-t

standard si‘e m crospheres were ¢ centriftugation
(rotation rgtaad eatndsified?hybd Smalphombgenizey (KEVEMATICA) ts fdripgeW/ Ol vilsibir SDL,

and 1 orbher Cetgher i<, goeic . (R khmadbieot costeeherindbe Wi mlvhE el | oct od

adjusted to 32°C and 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

25  obtain 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 rate: about 2,500 rpm, 5 min) using a centrifuge (HIMAC CR
5DL, manufactured by Hitachi, Ltd.). This was dispersed again in distilled water

30 and further centrifuged to wash away free substances, etc. The collected

microspheres were redispersed in a small amount of distilled water and mannitol



m crospheres were redispersed in a small anount of distilled water and
mannitol (0.845 g) was added. The m xture was |yophilized by a | yophilizer
(DF- 01H, Wb 20ked3t o obtai n m crocapsul e powder. The cearanoiohesewrpound
(I') inthe resulting mcrocapsul e powdexg was 6.8% [0053] Exanple 8

A lactic acid polymer (weight average nol ecul ar wei ght Mwv. 6,500, nunber 30
average nol ecul ar wei ght Wh: 2,800, MM M ratio: 2.3; manufactured by Wako
Pure Chem cl864ns udsiatl@é&d. Ltﬂmhni&ﬁ}ra%ﬁlg;@bhmsd BY 8 s@iphatzet (DELOEH or onet hane
(10.975 WD 2011/162413PCT/ JP2011/ 064992 - 27 - g). This solution (13.20 Q)
was wei ghedUbNA®|te ehtain miarecagswepowiern Jhepganteet ¢ficorpeyed () iythan acet ate
of conpound . . i s, (5.61 g) to obtain an oil phase.
Subsequent Inglglﬁé%ééﬁ&%ﬁg%go\%igp%g%?gc/f"i na0.1% (ww aqueous pol yvinyl

al cohol (EGl;Oﬁg manuf act ured by N ppon Synthetic Chem cal Industry Co.,
Ltd.) 5sol ut A (1 liter), which was previously adjusted to about 18C, and
enmul sified by use of a_turbine-formhonom xer (manufactured by Tokushuki ka)
to prepére an 0XXe8wlE &i on (evol ution of turbine: about 7,000 rpm. The 01W
enmul sion was stirred for about 3 hours (in-water-drying nethod step) and

si eved by use ofA factig agithpolyamfd Awaight axesageaneleeemveightdYls p hSPBsnumehes
|lected b ' tj t Ab ' 53b i
ot ng o certerReipotia B g, £0 b Anh Bl 230 by ool Pk 1L o

di spersed apwtChemichl Hduktries Lyda) @3.2307 gf wias Hssoleehinrdidhigrethetlaneg®h7away
free substances _esté)i;.t, The collected m eres were redispersed in a
Y

h
smal | amoun®)- of! hifi OPé&S-\?&lnga%WQig?ﬁ%%‘i?‘f Blendest with aggauaus W The
M XUUT & NSy Y BRALY RSV of abdARUebABbudd ) @éﬁ(sgié'ym il QRkAId60

m crocapsul e powder. 15 The content of “conpou in the resulting
ni cr ocapsul @ gndwdensifiedsbyl § stétl hpDogeizdEX KIPEM ATICA)de form aW/O0 pullyioer

(e 906, ondon R bt s S RO e B SRS 1 O™
| ndustries Jdigsdd &@22@%3332)@6@_% 0390 wWRH dgledlis PBlIRTEIBRNIEGLED, 948 ) -

This solution (13.22 Q) s wei ghed and bl ended w'th~a sol ution prepared by
di ssol vi ng mandeat@t dydiippanpynihetic(Chenfital d7dstny)Ca. fltdgtshianionh ({ Btef) g) to

obtain an oi]. phase. Subsequent]y, the Qqil ase wgs poured in a 0.1% (w w)
aqueous! pow{}lfﬁwasarecvmfy %ﬁ@%% BapEEL ﬂ@@%ﬂ%@%ﬁ%ﬁ?ﬂ thetic Cheni cal
I ndustry COmyLifidation using a turbine-form homomixer (manufactured by Tokushukika) to

obtain 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

20  centrifugation (rotation rate: 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 free substances, etc. The collected
microspheres were redispersed in a small amount of distilled water and mannitol
(0.845 g) was added. The mixture was lyophilized by a lyophilizer (DF-01H,

25 ULVAC) to obtain microcapsule powder. The content of compound (I) in the

resulting microcapsule powder was 6.8%.
[0053]
Example 8

A lactic acid polymer (weight average molecular weight Mw: 6,500, number
30 average molecular weight Mn: 2,800, Mw/Mn ratio: 2.3; manufactured by Wako
Pure Chemical Industries Ltd.) (6.2666 g) was dissolved in dichloromethane (10.975



25solution (1 liter), which was previously adjusted to about 18C, and

emul sified by use of a turbine-form honom xer (manufactured by Tokushuki ka)
t o preparwoaniile¥¥iemul si on (evol uti on of turbine: about PCTOCD1L/pPeP92 The 0/ W
enmul sion was stirred for about 3 hours-%Z71n-water-drying nethod step) and
sieved by use of a 75 pm standard sieve, and then, mcrospheres were
collected by centrifugation (rotation 30 rate: about 2,500 rpm 5 mn)

using a cengy.i fitgesolididd(T3 CR g Blas weighet aad breaded)witlﬂiatsamhbn pl:dpdre)d byThi s was
di spersed a alq in distill Sd water and further centrlfu?
2011/ 1624133’@9‘3‘?‘86’125‘%@39 gompoynd (D 4324 2 in metbanal (p @Mé@bta@ta@ oilrhe

col | ected | ed
wat er and nnl tgw 0®§‘§§§Q§)E8ﬁ ﬁﬁ)%ﬁ %dpoll"gedaiﬁlsd@ u%e(w}]ﬁufg{ﬁﬂl zed by a
| yophi | i zeral¢@el (EG:40UbMACctuedlint NipponiSynthedphtmicpbladestry Tog Lebnt ent  of
conmpound. (I) .int sulting mcrocapsul e powder was 16. 4% 5[ 0055]
Exanpl ed51 é?l‘l‘té@taght%f B%Wﬁﬁ?ev(%ﬁ’gqﬁiﬂuséﬁﬂépéb%mrﬂ@l G candgmulgifighby My

10, 000, nu e I

ranuf 2t U ed oy VR s kel eflthcMied  Posnblkdla el oo

di ssol ved i cmnilsmhl(evammmffrterb@rﬂdb abaiit 7)0@@)rpm]hi ”EthOYWteirmnm(niﬂzai&hgéd was
wei ghed and_bl ended with a sol ution pr d&gred by. di ssol vi an acetate of

conmpound ( | 5ot @out 2w ugs (in-Watssrdsying methpdsste) pnd élebi?ﬁ By ns 30'1'5| Hlﬁhals e. I
b |
SHBECaent e L BHORS RS ROUEE 0 Y S AR

Ltd.) sld] ut faomn abdutlz,i()@rmm, \ﬁ/rnimhuwa pertrifuge SHIMAC ORtSBL, imanailfietired 8¢, and
enul sified S u of . a turhine-form honpom xer (manufactured, by
Tokushuki kaﬁ}/ %‘ p‘rtésar ih’érwaé srsgd agan iy distallan watsr ad fugther, Geairifugslio 7, 000

rpm . The Of YA Sk subtEnceh dié. edTﬁé’éoll@@t@H‘hugrogigiF&e% wdrB ré’éﬁs;pgléfegr ang

nmet hod step) and Sieved by use of pl m stan sl eve
m cr ospher egmalkargourd of distilel wytec amd mafnitpd (9.851 &) wasadded. rﬁhemnetbmut 2, 500

rom 5 mn)_usjng.a c ntr factured b 20H|tach|,
Ltd.). This"™ ’%’8@6 Y88$#‘W£%QREBB am ArQrapHas PRRAST | f uged
t o washsawayhd édiens Bbé&rﬂ;ﬁ‘tﬁﬂﬂ (8h ¢he ﬂéh\ﬂnﬁg){m&@é@@ulmp@m&m@sr fRavier e

redi spersed in a small anount of distilled water and nannitol (0.848 g) was

added. The goxjure was |yophilized by a |yophilizer (DF-01H ULVAC) to
obtain m crocapsul e powder. The content of conpound (1) in the resulting

m cr ocapsul e povrg&;np% 15. 5%
A lactic acid polymer (weight average molecular weight Mw: 8,000, number
average molecular weight Mn: 3,400, Mw/Mn ratio: 2.4; manufactured by Wako

20 Pure Chemical Industries Ltd.) (6.2621 g) was dissolved in dichloromethane (10.948
g). This solution (13.22 g) was weighed and blended with a solution prepared by
dissolving an acetate of compound (I) (1.4795 g) in methanol (5.60 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.)

25  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 ofa 75 pm
standard sieve, and then, microspheres were collected by centrifugation (rotation

30  rate: 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



25[ 0056] Exanple 11 A lactic acid polyner (weight average nol ecul ar wei ght
Mv. 11, 800, nunber average nol ecul ar wei ght M. 4,900, MV Mh ratio: 2.4,
manuf act weaotlyie®ko Pure Chem cal |ndustries Ltd.) (13P8028203)/0648%2

di ssol ved in dichloronethane (24.15 30-28- This solution (13.46 g) was

wei ghed and bl ended with a solution prepared by dissolving an acetate of
conpound (1) (1.4821 g) in nethanol (5.75 g) to obtain an oil WO

2011/ 162413WasH alzRB_/O&éd M64ances-et29 Thegdudleeted miboepheesstwere rédigpetset] iphase was
poured in a 0.1% (w w). .agyeous pol yvinyl al coho| (EG 4 nuf. actured by
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(evol uti on The ¢cantdgit o€ corapaud (7), 100k repuljing MOWMlerpomilenwawh@4%il rred for
about 3 hours (in-water-drying nmethod step) and sieved by use of a 75 pm
st andar & si @085] and then, m crospheres were collected by centrifugation
(rotation rate: about 2,500 rpm 5 mn) using a centrifuge (H MAC CR 5DL,
manuf act ured by Bfahdélo Ltd.). This was dispersed again in distilled water
and further centrifuged to 10 wash away free substances, etc. The coll ected

m cr ospheres wer IS I nd
p £ 1486 aélﬁ?’o%%qer _Fafe%his FRdrhe &H@féa{lyopﬁgb M'vJ 19900ehfhbed

mannitol (0.857 g) was added. The m xture was zed by a l'yophilizer
(DF-0111, Uivwera@e m@e@ﬁaraé/ﬂgMMnotQ%Mw/MDMEr25T Inenufantueett byoWakonpound (1)

in the resulti sul 3% 7], 15 A
|l actic acid ‘HS% tﬁ‘tes z\/gfggjgglr?\(ﬂiﬁ éﬁso%@‘g C?‘C)}\lWO %&g@ (?%éﬁber

aver agejl geulmays s)@ﬂiltﬁulﬁt 1318 g3 wAOKei Mikibl%h&&i w&hé,somaayba:@ma%@ by Wako
Pure Chem cal | ndustri es Ltd.) (13. 3742‘@8% was di ssol ved i n dichl oronet hane

(24.47 g). dinsodvingpyaceaste 0fgompousd (Wed ghwnathdnc:il(éﬁa@&itwhtwnam odlqueous

i sti 11 ed vBrse (Tsptisfig g th BHaR R 3Rk n 30, PR TR b bt iR ENRT: oy
to forma WICoNEGHD mahofadfuied by Mippon 8pmuét1&oh&ﬁﬁarmanst§m@emd)
Subsequently, the WO _ enul sion was adjusted to 32C and poured _in a 0.1%

(W w) aqueoipdutiu (hJiter) whirk ty%pre(vl_n@slaz@dmméap ab@lurlédcwdmﬁ%ﬁe@pm heti c
Chen CafS | nﬁg'é Xur%%e-fo%%o}noigl(éjrtdnqiﬂufag‘tuké& besr'}okushuklka) 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 ofa 75 um

standard sieve, and then, microspheres were collected by centrifugation (rotation

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

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

wash away free substances, etc. The collected microspheres were redispersed in a

small amount of distilled water and mannitol (0.848 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 15.5%.
25 [0056]
Example 11

A lactic acid polymer (weight average molecular weight Mw: 11,800, number
average molecular weight Mn: 4,900, Mw/Mn ratio: 2.4; manufactured by Wako
Pure Chemical Industries Ltd.) (13.3028 g) was dissolved in dichloromethane (24.15
30 g). This solution (13.46 g) was weighed and blended with a solution prepared by
dissolving an acetate of compound (I) (1.4821 g) in methanol (5.75 g) to obtain an oil



25 which was previously adjusted to about 18C, and subjected to secondary
emul sification using a turbine-form honom xer (manufactured by Tokushuki ka)
t o obt ai rwe 20f1d6W1enul si on (evol uti on of turbine: about PCTOBD1L/peMp92 The
WO Wenul sion was stirred for about 3 3gours (in-water-drying nmethod step)
and sieved by use of a 75 pm standard sieve, and then, mcrospheres were
collected by 30 centrifugation (rotation rate: about 2,500 rpm 5 mn)
using a cenphaké.ugSublsluvhdy, et biDbhaseavisipaatadiied 00No K‘bvlva)flefuueodstpb yvinyllhi s was
di spersed agial nindstilled water WO 2011/ 162413PCT/JP2011/ 064992 - 30 -
and furt herdledod (G uifemmanefagiised bylipren Syntbeins Chreical Indugry Ghelido)l | ect ed

m crospher e, et f S and
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Chem cal Industry
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emul sion (evol of “tu t 7,000 rpm enul si on was
stirred forTlxbautend oficampoundfl)viatler resirltingopicrecdpsale powder wadl 33%ved by use
of a 751AM standard si eve, and then, mcrospheres were coll ected by
centrifugatfioos7  rotation rate: about 2,500 rpm 5 mn) using a centrifuge
(HI MAC CR 5DL, manufactured by Hitachi, Ltd.). This was dispersed again in
distilligd water mghpfl@[z her centri fuged to wash away free substances, etc.
The coll ected 25 m crospheres were redi spersed in a small anount of

distilled water @Tﬂétlmﬁ'pbgjm&%\gg%ﬁt Werﬂ%A A RS wdiBR Miw<BW0B, Nifber

| yophilized by a Iyophilizer C) to obtain m crocapsul e powder.

The cont entavsfage oagdeawhat WdlghnMnt?néOQ dwiNin ragion2 & veapotueeddnid@kowas 12. 6%

[0059] BOEXﬁqu l(ﬁler%f'cal Industries Ltd.) (13.3374 g) was dissolved in dichloromethane (24.47

g). This solution (13.42 g) was weighed and blended with an aqueous solution

20  prepared by dissolving an acetate of compound (I) (1.4892 g) in distilled water (1.20
g) and emulsified by a small homogenizer (KINEMATICA) to form a W/O emulsion
(rotation rate: about 10,000 rpm, 30 sec). Subsequently, the W/O emulsion was
adjusted to 32°C and poured in a 0.1% (w/w) aqueous polyvinyl alcohol (EG-40,
manufactured by Nippon Synthetic Chemical Industry Co., Ltd.) solution (1 liter),

25  which was previously adjusted to about 18°C, and subjected to secondary
emulsification using a turbine-form homomixer (manufactured by Tokushukika) to
obtain 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

30 centrifugation (rotation rate: about 2,500 rpm, 5 min) using a centrifuge (HIMAC CR
5DL, manufactured by Hitachi, Ltd.). This was dispersed again in distilled water



A lactic acid polymer (weight average nol ecul ar wei ght Mwv. 11, 800, nunber
WO 2011/ 162413PCT/ JP2011/ 064992 -31 - average nol ecul ar wei ght M: 4, 900,
Mv Mh ratwo:202/42413mnuf act ured by Wako Pure Chem cal | n@#aSiP2as0dsoeb )
(13.2307 g) was dissolved in dichl oroms3thane (24.74). This solution (13.43
g) was wei ghed and bl ended with an aqueous sol ution prepared by dissol ving
an acetate of conpound (1) (1.4900 g) in distilled water (1.21 5 g) and
enul sified dnd fartherdentrifogaine wask hwalkIfiEMbst4nées, ew. f dthencallédtéd enul si on
(rotation rate: about 10,000 rpm 30 sec). Subse entle/ the W .O emul si on
was adj ust eBMAresPhOEs XisEe ﬁéwpeaedwaasrealh%l?wtw ﬁaﬁ%wg epand, pangifola| conol
(EG 40, man t Ltd.)

sol ution (1@?@ v@é}\ﬁ?}ieﬁl \j\l.g{s%r}glr%eﬁ\;lggﬁg }&pa ﬁ%?gh li’cgﬁm?ef{])ﬁg&i and

subj ect ed tULN@c(C)rtda)b;aniLﬁmemdpsmlé ipowtleron Thsicngteat dficolhipoend @) m thenom xer
(manuf ac u ed lbg Tokushuk I)‘Yto obi/?igzma W QO Wenul sion (evol ution of

t ur bi ne:” abGEH ggﬁﬁoﬁﬂﬁ’ deqyey 1l sion was stirred for about 3 hours
(in- vvater-dr0>éi ng met hod step) and sieved by use of a 75 pm standard si eve,
and t hen spheres were collected by centrifugation (rotation rate:
about 2,500 rpm mn) using a centrifuge (H MAC CR 155DL, manufactured by
Hi tachi, Ltd.). EXW@I‘W&% di spersed again in distilled water and further
centri fuged to wash away free substances, etc. The collected mcro spheres
wer e redi sper sedMlawtiaasidqjollyrmrr(wntghoavealagetrhd)lleetdanmeightMmd 16¥00) twhbeg 0. 885

was added. The re b er -01H, ULVAC
O ohtarn e ap ket BB MY P B0, N Bl P 23 SRR by kg g
resul tifg npere@IRRRH EndUSMRS LidVRel 313334 g? w[a@@ﬁ@dlv&%ﬁ‘x@&lﬁor%ﬁ*wﬁmh@?ﬂ goacid
pol ymer (wei ght average nol ecul ar wei g 0, nunber average

mol ecul ar vk ghthisdelut®ng 3 38 Wwe&ahﬁdaHlerndmwmh & aquees pylutittko 25Pur e
Chem cal | ndustri 8s Lt was di s n di r onet h (10.92
0 This sopaptEhBy fssSlying o gedtaariRRaSlikfElVicthas it FRUBECHRE TR
prepared bygylindsahwdified Bya amell aabmogémmmmBMATI)CA()Jto F6rhPa W/O émiileioRanol
(5.73 g) to obtain an oil phase. Subsequently, the oil phase was poured in

a 0. 1% (w virotateor e abeyty %G00 romy, 3@ Res)- ( Bebseguentlynthe I¥4Q emulsion Wasppon
o ovi oulTy SR P64 B inn b tu R N BBl al BRALEIEAET T2
homom xer (mamnufbheaiedyNipyod SinBeikCkanicAldndustiyal e, Bid.)@bMtion (1 liter),
which was previously adjusted to about 18°C, and subjected to secondary
emulsification using a turbine-form homomixer (manufactured by Tokushukika) to
obtain a W/O/W emulsion (evolution of turbine: about 7,000 rpm). The W/O/W
20  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 rate: 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 free substances, etc. The collected
25  microspheres were redispersed in a small amount of distilled water and mannitol
(0.885 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 12.6%.
[0059]
30 Example 14

A lactic acid polymer (weight average molecular weight Mw: 11,800, number



WO 2011/ 162413PCT/ JP2011/ 064992 - 32 - enul sion (evol ution of turbine:
about 7,000 rpnm). The 01Wenul sion was stirred for about 3 hours

(1 n-wat erworzgimig24ret hod step) and sieved by use of a 75PpmJB2ENdEMe Si eve,
and then, m crospheres were collected 431 centrifugation (rotation rate:
about 2,500 rpm 5 mn) using a centrifuge (H MAC CR 5DL, manufactured by
SHitachi, Ltd.). This was dispersed again in distilled water and further
centrif ugeda\xemg‘e/aﬁdiecawnwéiglaMﬁ.tmsm(aMWMn edtin: 2.Ah mamfabem:etcblﬁy Wakoospher es

were redispersed in smal | anpu of _disti nnitol (0.740
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to obtain zqrﬁ APPhiL SoRGYEIE: 43T ARSI £ HiGime aﬁllahueahst futiofsul ting

m crocapsul er was 15 [ 0061] "Exanple 16 A lactic acid polyner
(wei ght av epmgmedrby diseb lming\amiagétateMfiicobPo@@IX]) (LAadOrg) av distilje wateeClu? lar

Foont ¢ s D ematibil) S5ndh pSindieten (MSEMANCR) it e WoemaTeR" 15

Thi s sol uti@8afidPratd a8dutVIBV00GHEN ds@a)dslms ﬁd{%é /e &ﬂll%h%sprepar ed by
di ssol ving an acetate of conpound (I) g) in nmethanol (5.61 g) to
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t ur bi net0 abﬂnmlsmpﬁlﬁlm usip) a tufbtiee-Gé1vil Bomdbmixen (mam fattuned dg Toknshakika) ta3 hour s
nd then, i SoRRRLenilE c5phuch BlBynE ot FOREE D (PEVLE B rate

about 2, 500 Rfon Wallstred &irdBod FHREUS {ihkferldil %@%@ﬁéﬁlmdrmy& get ured by
Hitachi, Ltd.). This was dispersed again in dis | ed wat'er and further

centrif ugedu$@fwéi§h1mm;xdafrdeevs,tﬂnétthﬂmesqrommres?#me calldcedtbad i cr ospher es
wer e redi spers%ﬂ in smal | anmount

of . . distill.ed water an 0. 740
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resul ting m crocapsul e powder was 7%

and further centrifuged to wash away free substances etc. The collected

microspheres were redispersed in a small amount of distilled water and mannitol

(0.885 g) was added. The mixture was lyophilized by a lyophilizer (DF-01H,

ULVAC) to obtain microcapsule powder. The content of compound (I) in the

20  resulting microcapsule powder was 13.0%.
[0060]
Example 15

A lactic acid polymer (weight average molecular weight Mw: 14,300, number

average molecular weight Mn: 5,400, Mw/Mn ratio: 2.7; manufactured by Wako

25  Pure Chemical Industries Ltd.) (6.24 g) was dissolved in dichloromethane (10.92 g).
This solution (13.28 g) was weighed and blended with a solution prepared by
dissolving an acetate of compound (I) (1.3619 g) in methanol (5.73 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.)

30  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



WO 2011/ 162413PCT/ JP2011/ 064992 - 33 - Exanple 17 A lactic acid pol yner
(wei ght average nol ecul ar wei ght Mv. 14, 300, nunber average nol ecul ar
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I ndustries Ltd.) (7.02 g) was dissol ved3an di chl oronethane (13.18 g). 5
This solution (15.64 g) was wei ghed and bl ended with a solution prepared by
di ssol ving an acetate of conmpound (I) (0.6799 g) in nethanol (5.57 g) to
obt ai n an o¢rhulpivagevolBidiseurbirid: yhout TE000irbmphaSke OAW dpnulsion wiam starréd 1% (W W)
aqueous pol yvi nyl al cohgl (EG 40, nmanufactured by N ppon Synthetic Chem cal
| ndustry CO%,r aby 3)haysy @r-water(drying method sign) @Rd wig¥edhbyysecfsl 1 148j usted to

about 18C, | £ Yy i ne-f : i Xer.
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turbi ne: abaw: aBolaQOshoodpmm Sﬂ)iiﬁ) ﬁshvgd emﬂtg'ﬁxge (HIBIBIA&If CerL,flﬂdnumgd Bé hour s
(in-water-drying nmethod step)  an ieved by use of a 75 p. mstandard sieve,
and ther, miltrdddHdres Thismes digpemsed agpipin digtilled w@@a%r}doﬁﬂgerdteatrrfagpdrtat e:
about 2,50 i j c i ’%A@ [g%@ f.act yured by
15Hi t achi, %??%WQT%@\R%?%?’S%& ggﬁcfr %Oglglgtﬁd%& I tel I‘g%\g\?at r%gﬁgﬁ?]urt her
cent ri f ugedsmall avasint afdistifledwatenbad maowmn] (@740 g)lives adiletl ecThelmiktareospher es

were redispersed |. smal | oun istilled ter and mannitol (0.740
g) was adde¥?s @ﬂ@lﬂ?%%%lmgﬂl'?%@ﬁlge@iw tp 9B MICEGEPREEPRYHET. ULVAC)
to obtain nigd QfRGE B Eo () iﬁlﬁﬁ'e&anﬁghﬁ&t)ca&@aie%uwaeﬁws151_1%*.16 resul ting
m crocapsul e powder was 8.4% "20[ 0063] anpl e 18 | actic acid pol yner

(wei ght Oave@@gg]om)l ecul ar wei ght Mwv. 16, 000, nunber average nol ecul ar

wei ght ]th: , , MM M ratio: 2.7; manufactured by Wako Pure Chemi cal

I ndustries Ltd. }Fg&é@% @) was dissolved in dichloronethane (13.11 g). 25
This solution (15. g} was wei ghed and bl ended with a sol ution prepared by

di ssol ving an ac ahg of, ¢ 0L€ndig v §0.66n8170 in tr‘}va ,|00 ,5. 6 2) to
obtain an oil p tic agid pobimst (pgieht pyerage molraar yigle red Un BTRP o6 (W w)
aqueous pol yekdpklmak&Eddialeig R ®Als, 000 N/ A ¥itRA 20 nlinBReMredyby Wakbc Chem cal

I ndustry Co., Ltd.) solution (1 liter), which was previously adjusted to

about 18C, PRura Cawomes] industrigy L8h) (626 pifwas disspbied én dishloreroethaneddp.98 g).
(it o 8 TS Al | BTN Al S by o ©
2011/ 16241 3dRestlviig B 4¢ed4id 8P2ompound (1) (1.3627 g) in methanol (5.61 g) to obtain an oil
phase. Subsequently, the oil phase was pouredin 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
20  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 rate: about 2,500 rpm, 5 min) using a centrifuge (HIMAC CR
25  5DL, manufactured by Hitachi, Ltd.). This was dispersed again in distilled water
and further centrifuged to wash away free substances, etc. The collected
microspheres were redispersed in a small amount of distilled water and mannitol
(0.740 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 15.7%.

[0062]



- 34 - for about 3 hours (in-water-drying nmethod step) and sieved by use of
a 75 ii.mstandard sieve, and then, mcrospheres were collected by

centri f ugaDi2on/{eeaBat i on rate: about 2,500 rpm 5 mn) werAgEl/eeney i fuge
(H MAC CR 5DL, manufactured by Hitachi-33td.). This was dispersed again in
distilled water and further centrifuged to 5 wash away free substances,
etc. The collected m crospheres were redispersed in a snmall anpunt of
distilled water Baghplabni tol (0.768 g) was added. The m xture was

| yophilized by a Iyophilizer (DF-01H, ULVAC) to obtain tnicrocapsule

powder. The contgictiohciaPoBasetdwelght hvkridtamsBauhdl wEghtM&): Q3 306 UnintRoWder
was 9.2% [0064] 10Conpar ativquxagh In the case where a solution

gln:x':] Iure of @egageumlwlgr»mjahtéﬂnbwﬁ;@wlmn@ioa21j7amamt_‘aamir¢ﬂ poWaker in
ot compound TR Grepkal RS P b PERRRT e nB LSRRI 338 AN ©

( SEQ | D NG T} solntich 61t5.44 gdvaaveighed shddlémied &vitha solgR@Fefiredbyl 5m ni - m xer ,
the solution mxture is gelatinized. Therefore, a WO enul sion cannot be
obt ai ned. [¥ewiyingas acetats phrempoupdd 06782 ghsumethprplda 7 gdtasobigings odl fr ee

d (I f ' ' ' ' i 0.9
YT (A st s SHARcR? npB phiert SREHAR . Pu U aPRIGUES FEAMT (2 8
(0.90 ny) aalcohuh (BG40, maddfabturagl) byieippon SgsthtticCheraitd]l mdbatit @nebtds) y
adm nistered to the dorsal portions of rats by nmeans of a 22G.injection
needl e. |n $Plpioadddissry Waeh vanpreviouayadiustedite abeutd 826 mndiesmlsified iy bl ood

C D& 1l [) in

the pi i, e RkBecRi Pt Blifa drfnk e ONETAL AR U prISRTBNTY 1)
over a per i@nulsibnd&abitichd fivedie: about dO0npin).at B O[Weahsidiests fkeedl e 2 WO
2011/ 162413PCT/ JP2011/ 064992 - 35 - carboxynet hyl cel | ul ose (5.50 ,
pol ysor bat efo8@ ?‘6.3§@“¥§9(P'&’REFTMH$WFW@S%( %ylyemlaay 'gﬁeﬁm S aﬁ)

bcut L) | . . eans of a
256 1 oot | S GaRER ShEHEA, el BRerdOWBR bRl BTt i fpaiEA
adm ni st r at fatn abdait QhdOwps, § amip) wxing & oenttifuge CHIMAIC @RI5DIg mehniufietured by
concentlrsat iﬁ

-

p[ac?lfi, Ltd.). This was dispersed again in distilled water and further centrifuged to
wash away free substances, etc. The collected microspheres were redispersed in a
small amount of distilled water and mannitol (0.740 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 8.4%.
20 [0063]
Example 18

A lactic acid polymer (weight average molecular weight Mw: 16,000, number

average molecular weight Mn: 6,000, Mw/Mn ratio: 2.7; manufactured by Wako
Pure Chemical Industries Ltd.) (7.01 g) was dissolved in dichloromethane (13.11 g).

25  This solution (15.50 g) was weighed and blended with a solution prepared by
dissolving an acetate of compound (I) (0.6870 g) in methanol (5.61 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

30  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



5conpound (1) in the plasma was neasured. As a result, sustained rel ease of
conpound (1) over a period of about 24 weeks was denonstrated. [0067] Test
Exanpl e 3wohelwmees16capsul e powder (9.6 ng as a free compouE201l/Ppj49ef

Exanpl e 17 was 10 dispersed in a dispersi-on nedium (0.9 nL) (a solution in
whi ch car boxynet hyl cel | ul ose (5.50 ng), polysorbate 80 (0.90 ng) and
mannitol (45.0 ng) were dissolved) and subcutaneously adm nistered to the
dorsal por tfopasow®§3 Hoats(iPWattedifin® nethoddtep) Ahe@ sielédbyerdfa. 75! in a
predetermned tine interval after the adm nistration, blood was sanpl ed
from the catiehdardsieve, andithenemiceospheres wereorelleeted b eenstifirgation frotaiorhe pl asrm

was neasured resul t, sus |ned [ d peri od
of about 223 Osuqv%/as‘s?)%d-g asn%ﬁ f%’g%ﬁ%gﬁlgwgﬁnpw X( %ga%ﬁlﬁ%dr apsul e
powder (4. 8Hiﬁ1:h@;itd)f rﬂ?ﬂns@@ﬁﬂ@peﬁed hgaiin of diEEipy ftebandefartBE cdhgifegsalad in a
di spersion nmedium (0.9 nmL) (a solution _in which carboxynet hyl cel | ul ose
(5.50 ng), ww&ﬁeesuh@ams gt nohbegodestad mufreﬁp}\emﬁ vierepdispersed M1 & sol ved)
and subcut NaTH of r rreans of
a 22G inj e%??%%%uerg%hﬁ lﬁéda%gtgr%i&iter mlﬁ)g ng%%étzgira\%gl a?ter t

adm ni st r at wasnlyophibzed lyyazslygglmmc(D‘Fr )4l tIUIEVAﬂ.) dabbtami rrncamipsd’nepowder
concentratign of 25 orrpouna int e pl asma s ne sured a result,
sust ai ned r BRGNP (f)(q’}hed\‘?@’r @é‘i’??ﬁﬂ’ P PRWAEH WA -deks was
denonstr at ed. 0069] Test Exarrpl e 5 WD 2011/162413PCT/JP2011/ 064992 - 36 -
car boxymet Y064l | ul ose (5.50 ng), pol ysorbate 80 (0.90 ng) and mannitol
(45.0 nmg) were dissolved) and subcutaneously adm nistered to the dorsal
portiond of rat Ldypangamedxampde P2G i nj ection needle. In a predeternined
time interval after the adm nistration, blood was sanpled fromthe caudal
vein and the coroeint caat Whnrecn‘soﬂinmmpnunde@fas¢lnti¢mprepamd|b§{dw.ielvhgaesur ed. As

a result, sustai rel eas
lactEc acu? polymer 1% (ﬁclﬁoromethane and an aqueous solution prepared by

dissolving an acetate of compound (II) (Ac-D-Tyr-D-Trp-Asn-Thr-Phe-AzaGly-Leu-
Arg(Me)-Trp-NH,) (SEQ ID NO: 2) in distilled water, is allowed to suspend by a
15  mini-mixer, the solution mixture is gelatinized. Therefore, a W/O emulsion cannot

be obtained.
[0065]
Test Example 1

The microcapsule powder (9.6 mg as a free compound (I)) of Example 15 was
20  dispersed in a dispersion medium (0.9 mL) (a solution in which
carboxymethylcellulose (5.50 mg), polysorbate 80 (0.90 mg) and mannitol (45.0 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
25  compound (I) in the plasma was measured. As a result, sustained release of

compound (I) over a period of about 22 weeks was demonstrated.
[0066]
Test Example 2

The microcapsule powder (9.6 mg as a free compound (I)) of Example 16 was

30 dispersed in a dispersion medium (0.9 mL) (a solution in which



conmpound (I) over a period of about 15 weeks was denonstrated. [0070] Test
Exanpl e 6 The m crocapsul e powder (4.8 ng as a free conpound (1)) of

Exanpl e Wwoasiil@24d8spersed in a dispersion medium (0.9 ®RCY/JP2018064992 ONn i n
whi ch car boxymnet hyl cel | ul ose (5.50 ng)-35o0l ysorbate 80 (0.90 ng) and

manni tol (45.0 ng) were dissolved) and subcutaneously adm nistered to the
dorsal portions of rats by neans of a 22G injection needle. In a

pr edet er m nedibdxyiRthylictinlat (150 aig)! fitysaehud186(0.90 nghandinanttoless.s aigl ed
fromthe caudal vein and the concentration of 15conpound (I) in the plasnma
was measur ewere/sgssalvre@)s%ndtsub%lﬁélteapﬁwdm@v@a@é tof e&%ﬁéaﬂ@w s O @tshy a peri od

of about 18l 436 HRARBEERKEC 10 prb SRl AFRELGARLLILY [0071]

20The sust al -rel ease’ tor at 1 on I nvention slowy a
stably rel eahmmstramat detodnvabesampedi fvean thweraudall veingargethé oahoehtratiomeofand aI SO

exerts di ci nal ects qQf the netastin rivative ave | ong period of
time. Furthemrguad ( {H%ﬂ?ﬁ%sa?%w megsyrede %ﬁfﬁf% SBTiaiBe 'Eeilf‘és‘b?gsent

i nvention C&t o%ﬂH%@ olvBea ﬂé’rﬁﬂd%t%%ﬁ’t@&%é‘k@%@%@ﬁ%nst?a@&f eby i nproving
conveni ence of patiénts a can be used as a clinical 25 nedicine. WO

2011/162413gﬁggﬁ52011/064992 - 37 - CLAIMS 1A sustained-rel ease fornul ation
conpri si ng ound represented by Fornul a:

SAc- D- Tyr - Hyp- As{nggr _r5é1e7 Azad y-Leu-Arg(Me)-Trp-NH2 or a salt thereof and
a lactic acid po ¥a |3ng a wei ght average nol ecul ar wei ght of about
5,000 to about ﬂeo&%ro%zp&lles golvtvderQS r6(:';rcl)gf as a free compound (I)) of Example 17 was
10  dispersed in a dispersion medium (0.9 mL) (a solution in which
carboxymethylcellulose (5.50 mg), polysorbate 80 (0.90 mg) and mannitol (45.0 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
15 compound (I) in the plasma was measured. As a result, sustained release of

compound (I) over a period of about 22 weeks was demonstrated.
[0068]
Test Example 4

The microcapsule powder (4.8 mg as a free compound (I)) of Example 5 was
20  dispersed in a dispersion medium (0.9 mL) (a solution in which
carboxymethylcellulose (5.50 mg), polysorbate 80 (0.90 mg) and mannitol (45.0 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
25  compound (I) in the plasma was measured. As a result, sustained release of

compound (I) over a period of about 15 weeks was demonstrated.
[0069]
Test Example 5

The microcapsule powder (4.8 mg as a free compound (1)) of Example 6 was

30 dispersed in a dispersion medium (0.9 mL) (a solution in which



2. The sustained-rel ease formulation according to claim1, wherein the
wei ght 10average nol ecul ar wei ght of the lactic acid polyner or a salt

t her eof iwoOabouts2413, 000 to about 17,000. 3. The sust ai RETAIPHI1L06Q92
formul ation according to claiml1l, whicl8ds a 3 to 6- nonth

sust ai ned-rel ease fornulation. 15 4. The sustained-rel ease fornul ati on
according to claiml1l, which is a therapeutic or prophylactic agent for

cancer. 5. caTHSte(yﬁwﬂi)aédhlﬁﬁyséeS e@ﬁg) fpolysottatd 8002 @y ambmbmiwll ¢450 ing) whi ch
is a parenteral 20agent. method for treatin q%ésor preventing cancer
conpri si ng Vxerm*ﬁsgkv@wg Saht:\émeQE%lV@émmw t@)f erdogsal pREtigphetratsdease

for nul at | 0nyaGEAdi g, HReAbAMCIL © 17 o FHTERlmiR tinfe inforVRLRGHEOT pr oduci ng

t he sustai ned-rel ease atlon accordi ng to c alm 1, conprising
subj ecti ng adMB&iﬂdrﬂ,&iMﬂBﬂ@'EbﬂlBM]ﬁidrﬂﬂte%ﬁdal vah andahe toricentnationvadt er phase
cont ai ni ng a conp gk:f represent ed

Far myl a: }
Ao D Tyr. I DIt ok Tmeeureg s el sussaiped reloast of { ner cof . and

an oi | phaS&m&mhal(nloQgré iddetlab6utdG Wedk@ WATREmBhstAt&R! t thereof, O 5(2)
an 01Wenul si on obtai ned by enmulsifying an oil phase conposed of a conpound

repr esent ed[ogyO]Forrrul a: Ac-D- Tyr-Hyp- Asn- Thr - Phe- Azad y- Leu- Ar g( Me) - Tr p- NH2

Test Example 6

The microcapsule powder (4.8 mg as a free compound (I)) of Example 7 was
10  dispersed in a dispersion medium (0.9 mL) (a solution in which
carboxymethylcellulose (5.50 mg), polysorbate 80 (0.90 mg) and mannitol (45.0 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
15 compound (I) in the plasma was measured. As a result, sustained release of

compound (I) over a period of about 18 weeks was demonstrated.

6. INDUSTRIAL APPLICABILITY
[0071]

20 The sustained-release formulation of the present invention slowly and stably
releases a metastin derivative over a long period of time and also exerts medicinal
effects of the metastin derivative over a long period of time. Furthermore, the
sustained-release formulation of the present invention can reduce the administration
frequency, thereby improving convenience of patients and can be used as a clinical

25  medicine.



or a salt thereof and the lactic acid polymer or a salt thereof; to an

I n-water drying nethod. 10 8. The nethod according to claim7, conprising
subj ect i nyoan11dle¥1enmul si on obt ai ned by emul si fyi ng an oPCTER28&0€O ai ni ng
a conpound represented by Formul a: -37-

Ac- D- Tyr - Hyp- Asn- Thr - Phe- Azad y- Leu- Arg(Me) - Trp- N112 150r a salt thereof
and the lactic acid polyner or a salt thereof, to an in-water drying

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

or a salt thereof and a lactic acid polymer 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
10 average molecular weight of the lactic acid polymer or a salt thereof'is about 13,000
to about 17,000.

3. The sustained-release formulation according to claim 1, which is a 3 to 6-

month sustained-release formulation.
15

4. The sustained-release formulation according to claim 1, which is a therapeutic

or prophylactic agent for cancer.

5. The sustained-release formulation according to claim 1, which is a parenteral

20  agent.

6. A method for treating or preventing cancer comprising administering an
effective amount of the sustained-release formulation according to clam 1 to a

mammal.
25

7. A method for producing the sustained-release formulation according to claim

1, comprising subjecting

(1) a W/O/W emulsion obtained by emulsifying a W/O emulsion composed of



10

15
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-38-

an internal water phase containing 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 containing the lactic acid polymer or a salt thereof,

or

(2) an O/W emulsion obtained by emulsifying an oil phase composed of a
compound represented by Formula:

Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH;

or a salt thereof and the lactic acid polymer or a salt thereof; to an in-water drying

method.

8. The method according to claim 7, comprising subjecting an O/W emulsion
obtained by emulsifying an oil phase containing a compound represented by

Formula:
Ac-D-Tyr-Hyp-Asn-Thr-Phe-AzaGly-Leu-Arg(Me)-Trp-NH,

or a salt thereof and the lactic acid polymer or a salt thereof, to an in-water drying

method.



