Sol i d Di spersion Conposition BACKGROUND OF THE I NVENTION Field of the

I nvention The present invention relates to a solid dispersion

cont ai ni ng 2-benzyl -5- (4-chl or ophenyl ) -6-[ 4-

conposition

-(met hyl t hi o) phenyl ]-2H pyri dazin-3-one (hereinafter referred to as
"conpound 1"), which has excellent dissolvability and dissolution
stability alike. Background Art Conpound 1, which exerts an excell ent
effect for suppressing géﬁggctlon of .interleukin, 1f3, is known to be

useful as a prophylactic

t RePBBEELPE QgBRPSHb#+O1 munol ogi cal di seases,

i nfl ammat ory di seases, and ischem c diseases, particularly as a
t herapeutic agent for articular rheumatism (disclosed in Japanese Patent

Application Laid Open (kaaiRcRUNIZQAO-TEIB ARB)ENT ITME present

i nventors have

conducted studi es on use of the aforenentioned conpound 1 in a peroral
phar macetitd Ioilof compaRitdrifiortowever, conpound 1 has exceptional ly poor
solubility in water, and its dissolvability fromthe pharnaceuti cal
conposi tion iBhaesyedadt Tinient Satehr@l attanposid i 951 0 avietbdryiessi bl e to
satisfy sufficient pharmaceutical effects. Generally, dissolvability in
wat er ofcanguoirt wat etontaining 2-benzyl-5- (4-chlorophenyl)-6-[4~

(methylthio)phenyl]-2H-pyridazin-3-one (hereinafter referred

to as "compound 1"), which has excellent dissolvability and

dissolution stability alike.

Background Art

Compound 1, which exerts an excellent effect for

suppressing production of interleukin 1B, is known to be

useful as a prophylactic and therapeutic agent for

immunological diseases, inflammatory diseases, and ischemic

diseases, particularly as a therapeutic agent for articular

rheumatism (disclosed in Japanese Patent Application Laid-

Open (kokai) No. 2000-198776).

The present inventors have conducted studies on use of

the aforementioned compound 1 in a peroral pharmaceutical

composition. However, compound 1 has exceptionally poor

solubility in water, and its dissolvability from the

pharmaceutical composition is very bad. Thus, such a

composition proved impossible to satisfy sufficient

pharmaceutical effects.

Generally, dissolvability in water of a poor water

dissoluble drug in a pharmaceutical composition is known to

be improved by micro-pulverization of the drug and/or



di ssol uble drug in a pharmaceutical conposition is known to be inproved by
m cr o- pul veri zation of the drug and/or 1 transformation of the drug into a
‘derivative thereof. However, in the case of conpound 1,

‘m cro-pul veri zation does not work; i.e., dissolvability is not inproved,
and transformation into a derivative results in unwanted changes in

phar maceuti cal effect. Accordingly, the purpose of the present invention is
to enhance the dissolvability. of conpound 1 froma pharnaceuti cal

conposi timmsfurndiusrprdvitde tdmig ghdonec elgtriivalt ivemsbsireiodn cont ai ni ng
sai d compound, which has the excellent dissolution stability with allow ng
sai d cdéimporer t orkdér a&asenstfamongoneehtly,amiior catrévediigesiivinngoetr om t he
conposition. SUMWARY OF THE | NVENTI ON The present inventors have prepared
conposi tidhsvowontiaiai, ngliceedoaid 11 tahd sa nedr ilgwyrosfedat keW conponent' s and

i nvestigated dissolvability of conmpound 1 contained in these conpositions,
and hav e fanafth tidtiomwhiert ca adicspairsi tarv ec grgposlitts dm ivmveaitied fchemoes
(hereinafter referred to as a solid dispersion conposition) is prepared

f r om conjgourtk rmacaytdrasdy midgdtet hyl cel | ul ose and pol yoxyet hyl ene

pol yoxypropyl ene gl ycol, dissolvability of conpound 1 can be renarkably
enhanced; thatcededgopeenthg iDHRASe onpdutRl Aresgnt invention is to

enhance the dissolvability of compound 1 from a
pharmaceutical composition ‘and thus provide the
pharmaceutical composition cbntaining said compound, which
has the excellent dissolution stability with allowing said
compound to keep a constant concentration after dissolving

from the composition.

SUMMARY OF THE INVENTION

The present inventors have prepared compositions
containing compound 1 and a variety of other components and
investigated dissolvability of compound 1 contained in these
compositions, and have found that, when a dispersion
composition in solid form (hereinafter referred to as a solid
dispersion composition) is prepared from compound 1,
hydroxypropylmethyl cellulose and polyoxyethylene
polyoxypropylene glycol, dissolvability of compound 1 can be
remarkably enhanced; that the concentration of compound 1 can
be constant after dissolving from the composition; and that a
composition useful as a peroral pharmaceutical can be
obtained from the solid dispersion composition. The present

invention has been accomplished on the basis of these



be constant after dissolving fromthe conposition; and that a conposition
useful as a peroral pharmaceutical can be obtained fromthe solid

di spersion conposition. The present invention has been acconplished on the
-basis of these 2 findings. Thus, the present invention provides a solid

di spersi on conposition conprising conpound 1, hydroxypropyl net hyl

cel I ul ose and pol yoxyet hyl ene pol yoxypropyl ene gl ycol. In another aspect of
the present invention, there is provided a readily dissoluble

phar macelltnadialgsonposi tion conprising a solid di spersion conposition
cont ai ni ng conpound 1, hydroxypropyl methyl cellul ose and pol yoxyet hyl ene
pol yoxypr opy| Bmes gl ool preswehta pirsemsiont quicaldes ac capltlab|dl sregrsdioay

DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS Conpound 1 enployed in the
present d¢omeoditoimn icauprizsing compound 1, hydroxypropylmethyl

benzyl - 5- (4- chl orophenyl ) - 6-[ 4- (net hyl t hi o) phenyl . ]-2H pyri dazi n- 3-one,
can be preducksse Mrolgh amx yeiownl eng o, yossimteras enaretlhs® 1di scl osed in
Japanese Patent Application Laid-Open (kokai) No. 2000-198776. Preferably,
the solid di shersheotheonpasett ont ofhe Heregrrls e Vet i oMIGht ns
compound 1 in an anount of 0.1-35 w.% nore preferably 1-30 wt. %

parti culrrdyigeefaerapidli by 2bissgluple pharmaceutical composition

comprising a solid dispersion composition containing compound
1, hydroxypropylmethyl cellulose and polyoxyethylene
polyoxypropylene glycol, and a pharmacologically acceptable

carrier.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Compound 1 employed in the present invention; i.e., 2-
benzyl-5-(4-chlorophenyl)-6-[4- (methylthio)phenyl]-2H-
pyridazin-3-one, can be produced through any known method,
such as a method disclosed in Japanese Patent Application
Laid-Open (kokai) No. 2000-198776.

Preferably, the solid dispersion composition of the
present invention contains compound 1 in an amount of 0.1-35
wt.%, more preferably 1-30 wt.%, particularly preferably 5-25

wt.

ae

The hydroxypropylmethyl cellulose which is employed in
the present invention has a methoxy group content of 19-30
wt.%, preferably 28-30 wt.$%, and a hydroxypropoxy group
content of 4-12 wt.%, preferably 7-12 wt.%. More preferably,
the hydroxypropylmethyl cellulose has a viscosity of 2.5-7

ﬁmf/s (20°C). As used herein, viscosity is that measured at



The hydr oxypropyl net hyl cellul ose which is enployed in the present

i nvention has a nethoxy group content of 19-30 w.% preferably 28-30
wt. % and a hydroxypropoxy group content of 4-12 wt.% preferably 7-12

W .% Mre preferably, the hydroxypropyl nethyl cellul ose has a viscosity
of 2.5-7 m2/s (20C). As used herein, viscosity is that neasured at 3 20C
through a viscosity determ nation nmethod 1 described in Japanese

Phar macopoeia (i.e., capillary tube visconmeter nethod)' by use of an
aqueous X@lcuthepuigh whivikcas3agpbeteZ2mghatisndinesbbded deswaiked(98 nl)
Speci fic exanpl es include hydroxypropyl nethyl cellul ose 2208,

hydr oxypfaprast [BHarmetdpdaise 2966, arainyidrox yproepwirsstometegel | ul ose
2910; and, as comercial products, Metol ose 90SH, Mt ol ose 65SH,

Met ol osendBO8H]) T 5Ke T 5R a6 S qlpriciduc tirofwiShin-aEtssmp 1€éhd@i ¢al Co.
Ltd.); Metocel K, Metocel F, and Metocel E (product of Dow Chem cal Co.);
and Mar piod obies {plrortlicitn ofatdvht 6ihotlo .YuShiecSdilyakasa@plesLidcyuder ef er abl y,
hydr oxypr opyl net hyl cellulose is incorporated in an amount of 2-15 parts
by wei glmydasedmpalngdryl bye Weilghte of2 Gonpgoudeb Xypyeantliceiharl y pref erably
3-10 parts by weight. Preferably, the pol yoxyethyl ene pol yoxypropyl ene

gl ycol &iilohlase el oyeand rhydieoximasantliaivent i onl hao sené& Sidan andegr ee of

polynerlzatlon of ethyl ene oxide of 3-200, nore
as commercial products, Metolose 9OSH Metolose 65SH,

Metolose 60SH, TC-5E, TC-5R and TC-5S (product of Shin-Etsu
Chemical Co., Ltd.); Metocel K, Metocel F, and Metocel E
(product of Dow Chemical Co.); and Marpolose (product of
Matsumoto Yushi-Seiyaku Co., Ltd.).

Preferably, hydroxypropylmethyl cellulose is
incorporated in an amount of 2-15 parts by weight based on 1
part by weight of compound 1, particularly preferably 3-10
parts by weight.

Preferably, the polyoxyethylene polyoxypropylene glycol
which is employed in the present invention has the mean
degree of polymerization of ethylene oxide of 3-200, more
preferably 54-196, particularly preferably 105-160, and the
mean degree of polymerization of propylene oxide of 5-70,
more preferably 5-40, particularly preferably 5-30.

Examples of polyoxyethylene polyoxypropylene glycol
species include pdlyoxyethylene(lOS) polyoxypropylene (5)
glycol, polyoxyethylene (120) polyoxypropylene(40) glycol,
polyoxyethylene (160) polyoxypropylene (30) glycol,
polyoxyethylene (196) polyoxypropylene (67) glycol,

polyoxyethylene (20) polyoxypropylene (20) glycol,



preferably 54-196, particularly preferably 105-160, and the nean degree of
pol yneri zati on of propyl ene oxide of 5-70, nore preferably 5-40,
particularly preferably 5-30. Exanpl es of pol yoxyethyl ene pol yoxypropyl ene
.glycol species include pol yoxyet hyl ene(105) pol yoxypropyl ene(5) glycol,
pol yoxyet hyl ene(120) pol yoxypropyl ene(40) glycol, polyoxyethyl ene(160)

pol yoxypropyl ene(30) gl ycol, pol yoxyethyl ene(196) pol yoxypropyl ene(67)

gl ycol, pol yoxyet hyl ene(20) pol yoxypropyl ene(20) glycol,

pol yoxy epdiyy exred 200) epo| FoXy pralpyd ane(aity Lgty €tl), glpalogioxyet hyl ene( 3)
pol yoxypropyl ene(17) glycol, polyoxyethylene(42) polyoxypropyl ene(67)

gl ycol , mabyoxypd yloxyendys enet 54)= ot yoxyano T enel(8H1,g9l ycol ; and, as
comerci al products, PEP 101 (product of Freund Industrial Co., Ltd.);

Adeka PlpobywxydEldy] ereleka) Rbaloriyptoddl edelekd) glRragloniand-- 68, and Adeka
Pl uronic L-31 (product of Asahi Denka Kogyo co., Ltd.); and Unil ube,
Uni | ube dODRXPE;hy Umié (hé) HOTR@508; oanbe 6hon (lyoductarst, Nippon O | &
Fats Co., Ltd.) . The parenthetic nunber refers to the mean degree of
pol yner i catthenc od 1 ephydlenes oxPER 1001 ptopydene okikesurR efretedtyial
pol yoxyet hyl ene pol yoxypropyl ene glycol is incorporated in an amunt of
0.01-3 p@ets bydwei ghdebasebuornid a8, bAdekd ghtuoinicoipoihd Adeka
particularly preferably 0.1-1 parts by weight.
Pluronic F-68, and Adeka Pluronic L-31 (product of Asahi
Denka Kogyo co., Ltd.); and Unilube, Unilube 40DP-40B,
Unilube 70DP-950B, and Plonon (product of Nippon O0il & Fats
Co., Ltd.). The parenthetic number refers to the mean degree
of polymerization of ethylene oxide or propylene oxide.
Preferably, polyoxyethylene polyoxypropylene glycol is
incorporated in an amount of 0.01-3 parts by weight based on
1 part by weight of compound 1, particularly preferably 0.1-1
parts by weight.
In a preferred mode, the three-component solid
dispersion composition is produced by dissolving three
components in a solvent and removing the solvent through the
method as described hereinafter.
The solvent is selected on the solubility of these
three components. Examples thereof include organic solvents
such as methyl alcohol, ethyl alcohol, isopropyl alcohol,
acetone, and dichloromethane; mixtures thereof; and mixtures
thereof with water.
No particular limitation is imposed on the method of

removing the solvent, and any method can be employed so long

as the method enables removal of the solvent. Examples of



In a preferred node, the three-conponent solid dispersion conposition is
produced by dissolving three conponents in a solvent and renoving the
solvent through the nethod as described hereinafter. The solvent is

.sel ected on the solubility of these three conponents. Exanples thereof

i ncl ude organic solvents such as nethyl alcohol, ethyl alcohol, isopropyl
al cohol, acetone, and dichl oronmethane; m xtures thereof; and m xtures
thereof with water. No particular limtation is inmposed on the nethod of
removi ng-Hdenstdloeninclantd awapretadtddrcamdes emulueyeed psedserrg; as t he net hod
enabl es renoval of the solvent. Exanples of 5 the nethod include

evapor atd toomikndesy e ueddithroes Sy eqearad anfi A rgprehe dsolautsi émcby neans of a
spray dryer; and applying the solution to core particles (lactose,

m crocr yst@l yime tded |adloge orarty draowes wh haisilecallciadmsephosphat e, etc.)

pl aced in an apparatus such as a fluid bed granulator or a rotary

gr anul atmirgrdor ydier ebyne ausld wles e sdneriraws b asgoreatledunhi | e the solid
di spersi on conposition of the present invention is required to contain

hydr oxy prlopypmet dyy | etc celdld@se iandpagmseattsy | e pd o diprichyeshe
glycol, the effects of the present invention remain persistent even when

ot her i ngrediknter ave addeththermilator, to thereby cause the
solvent to be evaporated.

While the solid dispersion composition of the present
invention is required to contain hydroxypropylmethyl
cellulose and polyoxyethylene polyoxypropylene glycol, the
effects of the present invention remain persistent even when
other ingredients are added thereto.

From the standpoint of dissolvability of compound 1,
“the solid dispersion composition preferably has an average
particle size of 1-1,000 um, more preferably 2-800 um,
particularly preferably 10-600 pm. As used herein, the
average particle size refers to an average particle size as
measured through a laser beam scattering diffraction method.

The readily-dissoluble pharmaceutical composition of
the present invention may serve either as a solid dispersion
composition which has beforehand been prepared to comprise
comopound 1, hydroxypropylmethyl cellulose and
polyoxyethylene polyoxypropylene glycol, or as a readily-
dissoluble pharmaceutical composition mixed in various forms
with a pharmacologically acceptable carrier. For the present
invention, the latter composition is preferred from the

viewpoint of dissolvability.



From t he standpoint of dissolvability of compound 1, the solid dispersion
conposition preferably has an average particle size of 1-1,000 ~tm nore
preferably 2-800 [tm particularly preferably 10-600 ~tm As used herein,
the average particle size refers to an average particle size as neasured
through a | aser beam scattering diffraction nethod. The readily-dissol uble
phar maceuti cal conposition of the present invention may serve either as a
solid dispersion conposition which has beforehand been prepared to
conpri se conppannted, ohydnoxypsaopytokddidalky | adosetante pofyiodyet hyl ene
pol yoxypropyl ene glycol, or as a readily- dissol uble pharmaceuti cal
conposi t i palwixeskdip vattousudloras ladtdse, phiormacoyotslcallg accept abl e
carrier. For the present invention, the latter conposition is preferred
from t heceVielpss NtswEroissahambi tol y. 1 BylEx aanph edr @ids t $el phise reetiologi cal |y
acceptabl e carrier include excipients such as |actose, mcrocrystalline
cel | ul osendsdtbase; a@haitol pho s tanhydrderss sfhdlei s asdtehyl and di basi c
cal ci um phosphate; binders such as nmethyl cellul ose, hydroxypropyl
cel l ul oseelpelasén, hygodbyypnybpyrcel ldbrmes, apellptlhul an; di sintegrants such
as croscarnel ose sodium carnellose cal cium cros povidone and
| ow subspbi ut ey hydr oxypdopy)} aed| pibbel ah ubdi shntegsaehs asUCheRfhesi um
stearate and talc; colorants such as tar pignments .

croscarmelose sodium, carmellose calcium, cros povidone and

low-substituted hydroxypropyl cellulose; lubricants such as

magnesium stearate and talc; colorants such as tar pigments

and red ferric oxide; and flavoring agents such as stevia,

aspartame, and perfume.

No particular limitation is imposed on the form of the

dissolution-facilitating pharmaceutical composition of the

present invention, and any form is acceptable so long as it

is a solid form. Examples of forms for easy ingestion

include tablets, capsules, granules, and fine granules.

EXAMPLES

The present invention will be described in more detail
by way of Examples and Comparative Examples, which should not
be construed as limiting the invention thereto.
Example 1

Compound 1 (150 g), hydroxypropylmethyl cellulose
(methoxy group content: 29 wt.%, hydroxypropoxy group
content: 10 wt.%) (TC-5R, product of Shin-Etsu Chemical Co.,
Ltd.) (450 g), and polyoxyethylene (105) polyoxypropylene (5)

glycol (PEP 101, product of Freund Industrial Co., Ltd.) (30



and red ferric oxide; and flavoring agents such as stevi a, aspart ane,
and perfunme. No particular limtation is inposed on the formof the

di ssolution-facilitating pharmaceutical composition of the present
invention, and any formis acceptable so long as it is a solid form
Exanpl es of forns for easy ingestion include tablets, capsules, granules,
and fine granules. EXAMPLES The present invention will be described in
nore detail by way of Exanples and Conparative Exanpl es, which should not
be constguegkiss dddéding dhestimnyentdonol eretae Axanpt eniktCorpound 1 (150
g), hydroxypropyl nethyl cellul ose (nethoxy group content: 29 wt.%

hydr oxyp[9RBYr G OMP bEOoRd Bithe : 18/ M6/ Df (TL- 1SR wipt1o et rx0ifn dSte tn-FE°suy

Chem cal Co., Ltd.) (450 g), and pol yoxyet hyl ene(105) pol yoxypropyl ene(5)
gl ycol (BERHOdehprotsssloé Fresmdinauksteniad . Cohe lthdis)ypi8Pared) were
added to an et hyl al cohol / acet one/water m xture (proportions by vol une:
9/10/ 1) é&fut)omiwhs sapprieg abd B osd o(I0@rebyp thesdl ve g helseld bed

i ngredi ents. The thus-prepared solution was applied to |actose (300 Q)

pl aced i granidlaior pedndgyamh bt of on anals granfid atedn wastiperdlor npis1d o
thereby yield granules of a solid dispersion conposition. The average
particl egsazel ©f theagsahidedispsraeasucedposition.

The average particle size of the granules, as measured
by means of a particle size distribution measurement
apparatus of laser beam scattering diffraction type (LS 230,
product of Beckmann & Coulter), was found to be 327 um. Tbis
method of measurement was also applied to the following
Examples and Comparative Examples.

Example 2

The procedure of Example 1 was repeated, except that
polyoxyethylene (160) polyoxypropylene(30) glycol (Adeka
Pluronic F-68, product of Asahi Denka Kogyo Co., Ltd.) was
used instead of polyoxyethylene (105) polyoxypropylene (5)
glycol (PEP 101, product of Freund Industrial Co., Ltd.), to
thereby yield granules of a solid dispersion composition
(average particle size: 386 pm).

Comparative Example 1

Compound 1 (15 g), hydroxypropylmethyl cellulose (the
same as used in Example 1) (45 g), and polyxoyethylene (105)
polyoxypropylene (5) glycol (the same as used in Example 1) (3
g) were mixed together in a mortal, to thereby yield powder.

Comparative Example 2

" Compound 1 (15 g) and hydroxypropylmethyl cellulose



by neans of a particle size distribution neasurenent apparatus of |aser
beam scattering diffraction type (LS 230, product of Beckmann & Coulter),
was found to be 327 m This nethod of neasurenent was al so applied to the
follow ng Exanples and Conparative Exanples. Exanple 2 The procedure of
Exanple 1 was repeated, except that polyoxyethyl ene(160) pol yoxypropyl ene
(30) glycol (Adeka Pluronic F-68, product of Asahi Denka Kogyo Co., Ltd.)
was used instead of pol yoxyethyl ene(105) pol yoxypropyl ene(5) glycol (PEP
101, prodtict oim&resndséddustEtatpCo.]) L{45)g) tweere hexaddyy o edd gr anul es of
a solid dispersion conposition (average particle size: 386 n). Conparative
Exanpl e dtiphpodisido 1/ 435t gne/ inyide 0xyix bpye méphyporel dng dee (e hare same as
used in Exanple 1)(45 g), and pol yxoyet hyl ene (105) pol yoxypropyl ene (5)
gl ycol (theopame (asoosed) i witxaspleridn§3atghouer ecarithed ehogetiseo livie a
mortal, to thereby yield powder. Conparative Exanple 2 Conpound 1 (15 g)
and hydr oxgpeopybnetihyhtsel | THeosth & (dtep stk wslulsen iwesbadplieed (45 )
were added to an ethyl al cohol/acetone/water m xture (proportions by ;
vol une: b9/h8ARy ©2480sptiywithestitoi higeaebBovteldoatdelehy di ssol ve
these ingredients. The thus-prepared solution was atom zed

dispersion powder (average particle size: 21 pm).

Comparative Example 3

Compound 1 (15 g), hydroxypropylmethyl cellulose (the
same as used in Example 1) (45 g), glyceryl monostearate
(Nikkol MGS-B, product of Nikko Chemicals Co., Ltd.) (1.5 g),
and polyoxyl 40 stearate (Nikkol MYS-40, product of Nikko
Chemicals Co., Ltd.) (3 g) were added to an
ethylalcohol/acetone/water mixture (proportions by volume:
9/10/1) (2400 mL) with stirring at 50°C,vto thereby dissolve
these ingredients. The thus-prepared solution was atomized
by means of a spray dryer, to thereby yield a solid
dispersion powder (average particle size: 18 um).

Comparative Example 4

Compound 1 (15 g), hydroxypropylmethyl cellulose (the
same as used in Example 1) (45 g), and polysorvate 80 (Nikkol
TO-10M, product of Nikko Chemicals Co., Ltd.) (7.5 g) were
added to an ethylalcohol/acetone/water mixture (proportions
by volume: 9/10/1) (2400 mL) with stirring at 50°C, to
thereby dissolve these ingredients. The thus-prepared
solution was atomized by means of a spray dryer, to thereby

yield the powder of a solid dispersion composition (average

particle size: 26 um).



by neans of a spray dryer, to thereby yield a solid dispersion powder
(average particle size: 21 pn). Conparative Exanple 3 Conmpound 1 (15 g),
‘hydr oxypropyl met hyl cellulose (the same as used in Exanple 1) (45 9g),

gl yceryl nonostearate (N kkol MSS-B, product of N kko Chem cals Co., Ltd.)
(1.5 g), and polyoxyl 40 stearate (N kkol MYS-40, product of Ni kko

Chem cals Co., Ltd.) (3 g) were added to an ethyl al cohol /acet one/ wat er

m xture (proportions by volume: 9/10/1) (2400 nmL) with stirring at 50'C,
to ther ébgslisoinvke  hédespagitadineest The t hus- prepared sol ution was
atom zed by neans of a spray dryer, to thereby yield a solid dispersion
powder (aver aflec pawlid|@ispersiag ¢emyositicymparaduse Exddhphe@™ &pound 1
(15 g), hydroxypropyl nethyl cellulose (the sane as used in Exanple 1) (45
g), and boiyso? vaned Gougaiakde Exroptod hrisductvadte NRKe @eshildal s Co.
Ltd.) (7.5 g) were added to an ethyl al cohol/acetone/water m xture

(propor tienss &f W uessalvialy )i 4od sanpaunch stand ity f1sw latiop

t hereby di ssolve these ingredients. The thus-prepared solution was

at oni zeds byo hkhhg, ofs afebkays dryer, to thereby vyield the powder of a solid
di spersi on conposition (average particle size: 26 ~tn). 9 Test Exanple 1
Di ssol utPbpseeagion test:

Dissolution test 2 (paddle method), in accordance with
general test methods (Japanese Pharmacopoeia)

A solid dispersion composition containing compound 1
(10 mg) was placed in water (900 mL), and the mixture was
stirred at 37 £ 1°C and a paddle rotatioﬁ speed of 50 r/min,
to measure a concentration of compound 1 at each time of 5,
30, 60 and 120 minutes thereafter. The sample solution
collected at each time was filtered using a cellulose acetate
membrane filter with 0.45 um pore size (DISMIC-25cs, product
of Toyo Roshi), and the following results in Table 1 were
obtained by HPLC using a reverse phase column (Inertsil ODS-2.

product of GL Science).

Table 1
(W/v %)
Stirring Examples Comparative Examples
time (min) 1 2 1 2 3 4

5 28.8 27.7 0.0 0.6 20.8 32.7
30 34.1 34.9 0.0 1.0 21.6 27.4
60 28.1 34.5 0.0 0.5 10.6 16.6
120 20.0 23.7 0.0 0.0 1.3 1.6

Thus, the dissolvability of compound 1 into water was

10



The solid dispersion conpositions produced in Exanples 1 and 2 and
Conparative Exanples 1 to 4 were confirmed in ternms of the dissolvability
of .conmpound 1 and the dissolution stability, as follows. Dissolution test:
-Dissolution test 2 (paddle nethod), in accordance with general test

met hods (Japanese Pharnmacopoeia) A solid dispersion conmposition containing
conpound 1 (10 ng) was placed in water (.900 nL), and the m xture was
stirred at 37 1C and a paddle rotation speed of 50 r/mn, to neasure a
concent r at t ohe ofb sanpadindth ltled @eoh df eongdarstig0,Exa0naed 1 2aranut es
thereafter. The sanple solution collected at each tinme was filtered using
a cel | ul osepawed at evasremarane ditddrwiiit thyd s gmqorlensstitnel (DI SM C- 25cs,
product of Toyo Roshi), and the following results in Table 1 were

obt ai nedcdy1HRME: ushdgo By osevetisel phase oohumpr ddnertsi 11088 2.a5 predduct  of

GL Science). Table 1 (wWv 9% StirringExanpl esConparative Exanples tine

(min) 121284i528h 827250 . OD. G2 832 S BartSde 9. WHe1021a 6X7L 14

6028. 134. 50. 00. 510. 616. 6 12020. 023. 70. 00. 01. 31.6
dispersion composition was prepared by mixing compound 1 with
only hydroxypropylmethyl cellulose, not with polyoxyethylene
polyoxypropylene glycol. In the cases of Comparative
Examples 3 and 4 where solid dispersion compositions were
prepared by adding thereto a surfactant of the other type,
compound 1 was able to dissolve into water in early phase,
but its concentration decreased sequentially. In the
contrast with such cases, the solid dispersion compositions
of Examples 1 and 2, which were prepared by mixing compound 1
with both hydroxypropylmethyl cellulose and polyoxyethylene
polyoxypropylene glycol, were confirmed to have excellent
dissolvability of compound 1 in water, and to enable compound
1 to keep a constant concentration sequentially.
Example 3

Granules of the solid dispersion compqsition produced

in Example 1 (62 g), lactose (160 g), carmelose calcium (36
g), and light anhydrous silicic acid (2 g) were mixed, and
the mixture was compressed by use of a tablet compress, to
thereby obtain tablets (0.26 g/tablet, diameter: 8.5 mm).
The obtained tablets showed the same dissolvability as that

achieved by the solid dispersion granules of Example 1.

Industrial Applicability of the Invention
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Thus, the dissolvability of conpound 1 into water was 10 little observed in
the case of Conparative Exanple 1 where conpound 1 was nerely mxed with
hydr oxypr opyl net hyl cel |l ul ose and pl yoxyet hyl ene pol yoxypropyl ene gl ycol,
as well as in the case of Conparative Exanple 2 where a solid dispersion
conposition was prepared by m xing conpound 1 with only

hydr oxypr opyl met hyl cellul ose, not w th pol yoxyet hyl ene pol yoxypropyl ene
glycol. In the cases of Conparative Exanples 3 and 4 where solid

di spersi on cofipessbdlbdasdiepers porepacedo byt addi of thergtesentsurf act ant of
the other type, conpound 1 was able to dissolve into water in early phase,
but its coneentoatéonildecs edsedesegubat afll ysolwekihkl tyxant rastendtdr such
cases, the solid dispersion conpositions of Exanples 1 and 2, which were
pr epar ed5by4 el ogocbapplind64 [ 4wt Hpt bh hy dplosaypt bpdH ey hiyda 2zl it ose and
pol yoxyet hyl ene pol yoxypropyl ene glycol, were confirned to have excel |l ent
di ssol vabnéi ity witeonpodnal lows Wet econaemttat bmabd® dohporerpound dckeep a
constant concentration sequentially. Exanple 3 G anules of the solid

di sper si beegonpostandnspaoduteallyn Exaopl es1al$2 gPpet et ose (160 g),
carnel ose calcium (36 g), and light anhydrous silicic acid (2 g) were

m xed, adilssohetipxtatebihstgonpressed by use of a tablet conpress, to
thereby obtain tablets (0.26 g/tablet, dianmeter: 8.5 m.
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The obtained tablets showed the sane dissolvability as that achieved by
the solid dispersion granules of Exanple 1. Industrial Applicability of the
I nvention 11 The solid dispersion conposition of the present invention
exhibits the excellent dissolvability of 2-benzyl -

5- (4-chl orophenyl ) -6-[4- (nethyl t hi o) phenyl ] - 2H- pyri dazi n-3- one in water
and allows the concentration of this conpound to keep constant
sequentially, which is also superior in dissolution stability. 12 Wat is
d ai ned Wsat 1is A bolnetl disper si on conposi ti on contai ni ng 2-benzyl -

5- (4-chl orophenyl ) -6-[4- (et hyl t hi o) phenyl | - 2H pyri dazi n-3- one,

hydr oxypr opyl et Hylsaddld wicsesrsbimh poinmmgidtion evataipdingoxypeasgylene
glycol. 2. Areadily dissoluble pharmaceutical conpositions conprising a
sol i d di 5pét-siiohoremposyt)ioir contmeHingtizio) phenyl]-2H-pyridazin-3-

benzyl - 5- (4-chl orophenyl ) - 6-[ 4- (net hyl t hi o) phenyl ] -2H pyri dazi n- 3- one,
hydr oxy pppy | Ied hyt vieedn vilesehy hinde 1 bol gy ca ) | Ry eV §8x8A5¥ by | ene gl ycol

and a pharmacol ogically acceptable carrier. 13
polyoxypropylene glycol.

2. A readily dissoluble pharmaceutical compositions
comprising a solid dispersion composition containing 2-
benzyl-5- (4-chlorophenyl)-6-[4- (methylthio)phenyl]-2H-
pyridazin-3-one, hydroxypropylmethyl cellulose, and
polyoxyethylene polyoxypropylene glycol and a

pharmacologically acceptable carrier.
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