Description Pharmaceutical Conposition Field of the
| nvention [0001] The present invention relates to a
pharmaceutical conposition useful as an

anti coagul ant, which conprises a conponent that is

i nproved in dissolution property. Background of the
I nvention [0002] N1-(5-chloropyridin-2-yl)-N2-(4-

[ (di met hyl am no) car bonyl pegwtdip?-imet hyl -4, 5, 6, 7-

t et rahydr ot hi azol o[ 5, 4-c] pyri di n- 2-

yl) carbonyl ] am no} cycl ohexyl ) et hanedi am de,
represented by fornmula (1), its pharmacol ogically

accept abl e salt, mid-dd@ddtidydresmsoséheiehnafter
referred to as "conpound (1)") are known to have a
potent inhibitory action on activated bl ood

coagul ation factor X. Conpound (1) also is known to be

FlsEd Ubfagha phaenvgedtical, particularly such as an
activated blood coagulation factor X inhibitor; a

[bdo@Dd coagul ati on suppressor; an agent for preventing
and/or treating thronbosis or enbolism an agent for
prevenéi pgeaadtoinveheabhngetlitemeld & ¢iseasassutolcan
agent for preventing and/or treating cerebra

confas Tt 1 om, usefebras enbehtsppabeasht,i phakel icdmprises a
angi na pectoris, pulnonary enbolism Buerger's 1

catisease; deep Vel mphoeatoshsdigsbrariah proparascul ar
coagul ation syndrone, thronbus formation after
artificial wvalve/joint replacenent, thronbus
formati on and reoccl usi on

Background of the Invention

[0002]

N'- (5-chloropyridin-2-y1) -N?- (4-

[ (dimethylamino) carbonyl] -2-{ [ (5-methyl-4,5,6,7-

tetrahydrothiazolo[5,4-c]lpyridin-2-

yl) carbonyl] amino}cyclohexyl)ethanediamide, represented by

formula (1), its pharmacologically acceptable salt, and their

hydrates (hereinafter referred to as “compound (1)”) are
known to have a potent inhibitory action on activated blood
coagulation factor X. Compound (1) also is known to be
useful as a pharmaceutical, particularly such as an activated
blood coagulation factor X inhibitor; a blood coagulation
suppressor; an agent for preventing and/or treating
thrombosis or embolism; an agent for preventing and/or
treating thrombotic diseases; or an agent for preventing

and/or treating cerebral infarction, cerebral embolism, heart

infarction, angina pectoris, pulmonary embolism, Buerger's



after revascul arization, nultiple organ dysfunction
syndronme (MODS), or thronmbus formation during
extracorporeal circulation or blood coagul ati on upon
bl ood sanple collection (Patent Docunments 1 to 4).
[0003] CH3 N, OCH3 O ONa~dC Il~ H3GNYIN HHN
N OH [0004] Patent Docunent 1: WO 03/000657 Patent

dDesaseNt dep W03/ 0006880sPat enth ibesurant nd+aWascular
03/ 016302 %atent Docunent 4: WO 2004/ 058715

cbhgel gsube simtirembnNVentbABUB FohaRk ibe REt3d! W i cial
the Invention [0005] In a pharmaceutical conposition

vaDve pieinadabpilsteabhen theogbust #BeEEichN@nd reocclusion
di ssolution property of a pharnmaceutically active

aftgr egbeatctbereabchas, anuilBfibuenbirgbn G9Eunt it syndrome
efficacy and safety of the conposition. Therefore,

(1eemd) covnt NroaBuesEabhbshed auiﬁﬂﬁdék@ré@b%poreal
pertaining to dissolution test nmethod and its

chpegidt tahi ©h. b2odakeodghant i bheupdint Bdodtalsempard collection
Europe, for exanple. These
(Patent Documents 1 to 4).

[0003]
CH

HC_@*‘* o .

[0004]

Patenﬁ Document 1: WO 03/000657

Patent Document 2: WO 03/000680

Patent Document 3: WO 03/016302

Patent Document 4: WO 2004/058715
Disclosure of the Invention

Problems to be Solved by the Invention
[0005]

In a pharmaceutical composition for oral administration
(e.g., tablet), the dissolution property of a
pharmaceutically active ingredient thereof has an influential
role in the efficacy and safety of the composition.
Therefore, each country has established a standard rule

pertaining to dissolution test method and its specification.



countries are each publishing their Pharnmacopoeias in
which a nethod for carrying out a dissolution test is
expl ai ned for guidance. Under such pharnacopei a,
there are a variety of nediumthat are allowed to use
for dissolution test (hereinafter referred to as
“dissolution test nmediuni). These dissolution test
Tardi oaphayetaeptinibatl csaddisUshRd Hi@obe,t F3 R4MPULS These
of the dissolution test nmediumdescribed in the
cbhat rhespaecasach HABYisRUAYL k@R i Ghidaad la¥ in which a
acidic dissolution test nedium (e.qg., the first fluid
méohodi 860l uhirenihgsblingadasesched iioh tRetJapaRe&$Bained for
Phar macopoeia (hereinafter referred to as "JP 1st
gtil dadde . andifieN suid et dSpetd d) theh S St ditd Ofat £8ty of
medi um having a pHof 3 to 5 (e.g., acetic
medldn sodhtnaasesdl ewbaf ter usel Worodiardlubibhy diere
buffer solution), dissolution test nmediumhaving a pH
(lndréiBafeey. refbers@condatl vid skon udi ssokekicometie s ng
described in the Japanese Pharnmacopoei a (herei nafter
Thederdessolot dsn" d€sndedii umdhhvand pRosphat esbubfjiested to 1
solution having a pHof 6.8), and water. A
tphar meceutd lcad ot uthepraidimil dioton ot @bt atkd hist d@s¢pibed in
is required to exhibit sufficient dissolution
tipr djeatyaodeoeids of ssahwyt foantesesi $¢ncandeedtovhgly acidic
usi ng such a nmedium [0006] Meanwhile, conpound (1)
disscalbasie tenpouediand(e exhi bthe Kightsolubdl Eby in a
strong aci di c aqueous solution, but its solubility
digeyladsien | rest rwtdescpitbaguénushsolapanase( Bhgrmacopoeia
neutral buffer solution). Conmpound (1) itself 3
(heds ina it eix ced fermedbsordabl IPt §sti floidl’) yand 0.1N

adm nistered to a
hydrochloric acid), dissolution test medium having a pH of 3

to 5 (e.g., acetic acid-sodium acetate buffer solution and
McIlvaine buffer solution), dissolution test medium having a
PH of 6.8 (e.g., the second fluid for dissolution testing
described in the Japanese Pharmacopoeia (hereinafter referred
to as “JP 2nd fluid”) and phosphate buffer solution having a
PH of 6.8), and water. A pharmaceutical drug product for
oral administration is required to exhibit sufficient
dissolution property when its dissolution test is carried out
using such a medium.
[0006]

Meanwhile, compound (1) is a basic compound and
exhibits high solubility in a strong acidic aqueous solution,
but its solubility decreases in a neutral pH agqueous solution

(e.g., neutral buffer solution). Compound (1) itself



subject. On the other hand, an orally-adm nistered

phar maceuti cal conposition containing conpound (1)

that can be produced by use of a commonly used

pharmaceutical excipient (e.g., |lactose or

cornstarch) turned out to have no good dissol ution

property. Thus, an object of the present invention is
ekRiPiO¥i 82ced1Bhar HBEBYHEBAN 1€9TPAS LraN 150RHIMiIRG ered to a

conpound (1) as an active ingiedi ent and exhibiting

sexFett entordi 580 O nPE@Pedh Yor VeBPSaREn et ¥i-8g t he
Problens [0007] In view of the foregoing, the present

phaesd Qi 51 BAY ecofpedi e 8nCORRLSH hii 8BS cofPbAndl Nd) that can
conmpound (1) with a variety of pharmaceutical «

b&XsrPdests, bpndsbaye hn¥esibadledsthe phdiriseleutiien 1
characteristics of the produced conpositions. At

ex@Bpiestlr pEi §l Ngh¥ctbshasrbeepnkedrent hatirhbe eoPeWthave no
(1) dissolution property of such a conposition can be

gesdaftEsb byt i bACprepeatiyng a sugar al cohol and/or a
water-swelling additive into the conposition, or by

coatTings A £&ANPDSett0oBf €hat pirakegtcampenrd ohl) switith provide
one or nore coating agents selected fromanong a

a qeldtnaosenttbea Vatbvpos ac poh yebhyhineagpesvhgouad (1) as an
acrylate derivative, and a saccharide. The present

adtmiventirgyr didsebeeandaceonpbished ercthechasissebltibisn
finding. [0008] The present invention is thus

pwhigesttyed to (1) a 4 pharnmaceutical conposition
conprising (A) N1-(5-

Means for Solving the Problems

[0007]

In view of the foregoing, the present inventors have
produced compositions containing compound (1) with a variety
of pharmaceutical excipients, and have investigated the
dissolution characteristics of the produced compositions. At
last, surprisingly it has been found that the compound (1)
dissolution property of such a composition can be enhanced by
incorporating a sugar alcohol and/or a water-swelling
additive into the composition, or by coating a composition
containing compound (1) with one or more coating agents
selected from among a cellulose derivative, a polyvinyl
compound, an acrylate derivative, and a saccharide. The
present invention has been accomplished on the basis of this
finding.

[o008]

The present invention is thus directed to (1) a



chloropyridin-2-yl)-N2-((1S, 2R, 4S) - 4-

[ (di met hyl am no) car bonyl ]-2-{[(5-nmethyl-4,5,6, 7-
t et rahydr ot hi azol o[ 5, 4-c] pyri di n- 2-

yl ) car bonyl ] am no) cycl ohexyl ) et hanedi am de,
represented by the following fornula (1), a
phar macol ogi cal |y acceptable salt thereof, or a

phygnateueicany cehpbiese ondkdmpB)i ARy Ani) @pt¢5spe0|es
sel ected fromthe group consisting of a sugar al coho

camdrapyaieﬁnsmeyuongzaddlglyﬁ 4EP0R9] [F2] H3 O
NCH3 3HON I d I~ H3CGNYNHNNH O[0010]

[Themetngeamlnaveakb@ﬁya$ -alqq (gi-feethed 405, 6, 7-
phar maceuti cal conpositions as liste bel ow (2) a

t@haanp@euthzakom@mpoaLbuPyraalﬂeacrlbed in (1) above,
wherein the sugar al cohol is mannitol, xylitol, or

yBYg&hb@ﬁpl]aﬁBﬁo?cpb&bH&&?&bé@ﬁbn@@ﬂﬁﬁiﬁbl0&e@&esented by
described in (1) above, wherein the sugar al cohol is

thenfol bbwifdg) farphdamiceyt bcphaemBpoesbhiienlay acceptable
described in any of (1) 5 to (3) above, wherein the

sabt ethsmedt | ngr addhidvetesofpaagebdt ithezed shdr qB)olone or
crystalline cellul ose;

more species selected from the group consisting of a sugar

alcohol and a water-swelling additive.

[0009]

[F2]

c_@*““ O

[0010]

The present invention is also directed to
pharmaceutical compositions as listed below:
(2) a pharmaceutical composition as described in (1) above,
wherein the sugar alcohol is mannitol, xylitol, or
erythritol;
(3) a pharmaceutical composition as described in (1) above,
wherein the sugar alcohol is mannitol;

(4) a pharmaceutical composition as described in any of (1)



(5) a pharmaceutical conposition as described in any
of (1) to (3) above, wherein the water-swelling
additive is pregelatinized starch; (6) a
phar maceuti cal conposition conprising, as an active
I ngredi ent,
N - (5-chloropyridin-2-yl)-Nz-((1S, 2R 4S) - 4-
tb( dBethylan pareanBoryk] watb-wEBhNHg 4dBikite is
tetrahydrot hi azol o[ 5, 4-c] pyri din-2-
p¥eyeanbonykiansnarencbehexyksratiharrdicmidgose ;
represented by the aforenentioned fornmula (1), a
(phaanpret-mgteatliyalaeenpbabhe osdldls Re/@Abedindany of (1)
hydrate of any of these, which conposition is coated
t®i (B) abbbeast waBeegaat hagwagent- swegligeieddaienvamng a
cel lul ose derivative, a polyvinyl conpound, an

pAss¥lat endeedvatayen;and a saccharide; (7) a
pharmaceuti cal conposition as described in (6) above,
(8hes epRathecendt tal agRpbsi s ione compAsensheaisesn active
sel ected from anong hypronell ose, nethyl cellul ose,
ieghydieet | ulbses - cHiysiraxypr @yl 2 cell ) ukbse 1 PRIyl 4 -
al cohol , povi done, Polyvinyl acetate, polyvinyl acetal
[ il etdyhpbambac etatbonyant nedl kgl meetiyacrybake 7 -
copolynmer RS, ethyl acrylate-nethyl nethacrylate
tetopohydeotii spelsi{bns-slpyvsdinand mannitol; (8) a
phar maceuti cal conposition as described in (6) above,
yWherehony hpacias } ogchgeakyl sevhenedianidespeepeesented by
sel ected from anong a cellul ose derivative and a
tlpol yforghenohpoeddforf@)aa( phar aapeatimeablogipeadilti on
as described in (6) above, wherein the coating agent
adeepib e swie tlpecées, seteat bgdbateomfaropgof these, which

hypronel | ose, ethyl cellul ose, and pol yvinyl al cohol;
composition is coated with at least one coating agent

selected from among a cellulose derivative, a polyvinyl
compound, an acrylate derivative, and a saccharide;

(7) a pharmaceutical composition as described in (6) above,
wherein the coating agent is one or more species selected
from among hypromellose, methyl cellulose, ethyl cellulose,
hydroxypropyl cellulose, polyvinyl alcohol, povidone,
Polyvinyl acetate, polyvinyl acetal diethylaminoacetate,
aminoalkyl methacrylate copolymer RS, ethyl acrylate-methyl
methacrylate copolymer dispersion, sucrose, and mannitol;
(8) a pharmaceutical composition as described in (6) above,
wherein the coating agent is one or more species selected
from among a cellulose derivative and a polyvinyl compound;
(9) a pharmaceutical composition as described in (6) above,

wherein the coating agent is one or more species selected



(10) a pharmaceutical conposition as described in (6)

above, wherein the coating agent is hypronell ose;

(11) a pharnaceutical conposition as described in any

one of (1) to (5) above, which is coated with at

| east one coating agent selected fromanong a

cel l ul ose derivative, a polyvinyl conpound, a
faemy habagdakbrakieVd.osdd exdgahald1d8i1 dge?) shd polyvinyl

phar maceuti cal conposition as described in (1%3 above,
adbeneiln the coating agent is one or nore species

sel ected from anong hypronell ose, nethyl cellul ose,

(ebhyh phbhinbesetidaydiconisapilorceld Westsi i n) above,
al cohol , povi done, Polyvinyl acetate, polyvinyl acetal
wHeeehy! arenoaaetabe agedti Aeakhlpyromeithameyl at e

copolynmer RS, ethyl acrylate-nethyl nethacrylate
(zopohyprartasparsican, coupoese.icant s mdddlied (i43)ardy one of
phar maceuti cal conposition as described in (11) above,
(Whetei 015) habooat | rpiafeit cHatRe @ithDlR SRRGItESne coating
sel ected from anong a cellul ose derivative and a
agehyvsayeéctedapduna; ambhd) aacphaumeseuidetdlvatGrRgsia if@lyvinyl
as described in (11) above, wherein the coating agent
cospomed pranaceyipeei dersehedtred ahkiomaamdiagide;
hypronel | ose, ethyl cellul ose, and pol yvinyl al cohol;
(14b)a apiphemameeti tedl conppeiitbanaas déeseriideed iinn (111) above,
above, wherein the coating agent is hypronell ose;
widBsim pharcegelhgcafenbnpesbheoprasodes epchdeds medryrted
one of (6) to (15) above, wherein the coating agent
fiem comerad Neyiorome Ahoaaoumetbyl0cBlflal2@ewt e¥dmilt lkellulose,

respect to the total weight 7 of the pharnaceutica
hydrpragrornt ¢a¥judophar patyvinyal adowpodi t povideone,

descri bed in any one of

Polyvinyl acetate, polyvinyl acetal diethylaminoacetate,
aminoalkyl methacrylate copolymer RS, ethyl acrylate-methyl
methacrylate copolymer dispersion, sucrose, and mannitol;
(13) a pharmaceutical composition as described in (11) above,
‘wherein the coating agent is one or more species selected
from among a cellulose derivative and a polyvinyl compound;
(14) a pharmaceutical composition as described in (11) above,
wherein the coating agent is one or more species selected
ffom among hypromellose, ethyl cellulose, and polyvinyl
alcohol;

(15) a pharmaceutical composition as described in (11) above,
wherein the coating agent is hypromellose;

(16) a pharmaceutical composition as described in any one of
(6) to (15) above, wherein the coating agent is contained in

an amount of 0.5 to 20 wt.% with respect to the total weight



(1) to (16) above, wherein the conmpound represented by
formula (1) is

N1- (5-chloropyridin-2-yl)-N2-((lS, 2R, 4S) - 4-

[ (di met hyl am no) car bonyl ]-2-{[ (5-nethyl-4,5,6, 7-

t et rahydr ot hi azol o[ 5, 4-c] pyri di n- 2-

yl ) car bonyl ] am no} cycl ohexyl ) et hanedi am de

oBYdh@CEhéth@éutﬁégl aoRB@cRGey;i cal conposition as
described in any one of (1) to (15) above, wherein

(1he goppauvindceaph esentempbyithionmilsa debkribed in any one of
Nl-(5-ch|oropyridin-2-y|€-NQ-((IS,2R,4S)-4-

(L{ dtoethy) agbsorcawhenyk h- 2hil _G:%ng%hm Tépreenited by
tetrahydrot hi azol o[ 5, 4-c] pyri di n- 2-

fytneas bonyl § anvholsyeh nhexyd) edhangdi-amge ( (1, 2r,48) -4-
p-tol uenesul fonate nonohydrate; (19) a pharnaceutica

[ caipeshyianins) 6essohbed -bn (any -arengf -4( ), 6,0 -(18)
above, which has a dosage formof oral it preparation;

t¢2Bahpdpbenimeelbisak -epppesiihon-as described in any
one of (1) to (19) above, which has a dosage form of

yBotatbopy Epanhbd poycl Bhexgl phahaneditindde egaRoShilicetide;
as described in any one of (1) to (20) above, which
(as a plesagecéwt ival tabbekittapstkedesgirdbelde in0khny one of
powder; (22) a pharmaceutical conposition as descri bed
(1N any(he above 1)wheré20) thbovempvhindhrekgsesciosdgdy
formof tablet; (23) a pharmaceutical conposition as
fatgecka bed) iis afy Ghechdfordyr idif 22) yhpave, ( (H8eram ,ms) -4 -
when the conposition is subjected 8 to a dissolution
[ tckiste tiyy tavel rpaldckh eboey hbe2 af [45 Foeahiydn4r 86, 7-
tetrahydrothiazolo[5,4-clpyridin-2-
yl) carbonyl]amino}cyclohexyl) ethanediamide p-toluenesulfonate
monohydrate;
(19) a pharmaceutical composition as described in any one of
(1) to (18) above, which has a dosage form of oral
preparation;
(20) a pharmaceutical composition as described in any one of
(1) to (19) above, which has a dosage form of solid
preparation;
(21) a pharmaceutical composition as described in any one of

(1) to (20) above, which has a dosage form of tablet, capsule,
granule, or powder;

(22) a pharmaceutical composition as described in any one of
(1) to (20) above, which has a dosage form of tablet;

(23) a pharmaceutical composition as described in any one of

(1) to (22) above, wherein, when the composition is subjected



of 50 rpm the conposition exhibits an average percent
di ssolution of the conpound represented by fornula
(1), in a dissolution test medi um having a pH of 6.8,
of 60% or higher in 30 mnutes after the start of the
di ssolution test and 70% or higher in 60 m nutes
after the start; (24) a pharnaceutical conposition as
tdeacaibediniany tere ofy thb) Pga@d122)maoye atW\E@thtion rate
when the conposition is subjected to a dissolution
ofest bymi henpaddhpommiches akndWitatdhvatsye Per2bnt
rpm the conposition exhibits an average percent
ddissdlitt banosf thie ceappamad repieassiiat By famila (1), in a
(1), in a dissolution test nedium having a pH of 6.8,
d06sd0e 9bnhtgBer meidd udl havAkGES %JH &ff thes Stol te@f dhehigher
di ssolution test and 80% or higher in 60 m nutes
iaf sermihecetabfret2bhea sphatmeFe e ali SHHMASIdH Qe RS and 70%
described in any one of (1) to (24) above, wherein,
owwhehghbe €¢ANPOSintihafeisS afttbirethed stHaa-t8 di ssol ution
test by the paddle nethod at a rotation rate of 50
(2pM at pracoapestical exhpbktisiah akelRERMNYGLENN any one of
di ssol ution of the conpound represented by fornula
(11)toi n22) dbssel uvhemetiast wheei tmehadnig A Hikdrofi A.dubjected
of 85% or higher in 30 mnutes after the start of the
tdissdlssobutient teEP6pyathet paddiler methantiaty a rotation rate
di ssolution rate of a conmpound represented by formula
of 150 tpre, nehdodorppboying exhpbatsaeeuttivealage percent
conposition as recited in (1) to (25); and (27) a
Ao Imiceon | ¢l thenpospbiind aspdesenitieed biyn fokmutla ((25), in a
above, wherein dissolution rate of the conpound
disprbseedtedy hediuhahétingernviolgods 6ad actfi i@% or higher
i ngredient is enhanced. 9 Advantageous Effect of the
in pemimptes after the start of the dissolution test and 80%

or higher in 60 minutes after the start;

(25) a pharmaceutical composition as described in any one of
(1) to (24) above, wherein, when the composition is subjected
to a dissolution test by the paddle method at a rotation rate
of 50 rpm, the composition exhibits an average percent
dissolution of the compound represented by formula (1), in a
dissolution‘test medium having a pH of 4.5, of 85% or higher
in 30 minutes after the start of the dissolution test;

(26) a method for enhancing dissolution rate of a compound
represented by formula (1), the method employing a
pharmaceutical composition as recited in (1) to (25); and
(27) a pharmaceutical composition as described in (1) to (25)
above, wherein dissolution rate of the compound represented

by formula (1) serving as an active ingredient is enhanced.



[0011] The present invention has nade it possible to
obtain a pharmaceutical conposition for ora
adm ni stration, which contains conpound (1) and
exhi bits consistent dissolution characteristics while
falling within the pH range of the aforenentioned
di ssolution test nedium Thus the present invention
AQVaNtEgsoas pEabcanbEcenguraRbneeBhai ni ng conpound
(1) as a pharmaceutically active ingredient and
[exhipiting favorable dissolution characteristics can
be provided. Brief Description of the Drawings [0012]
[ Fi gThd] pAegeaph iskewt Agndhasombtie0n tPHRR 1S tf obtain a
tablets having fornulations A to E (dissolution test
phEthadeuates Bt eompobieiosokuti epalpPHAhiB) st rhEien, 2lwbAch
graph show ng di ssol ution properties of tablets
chreya Ngs f esmpband ons) Fah@ éxhibsssl ubheAstest BBEsWIution
acetate buffer solution (pH 4.0)). [Fig. 3] A graph
cledmond thehr T S50 Uivh ODe PEOPEI hgewiohihabhet pu kavigegof the
formulations J to N (dissolution test nmedium 0. 1N
a foycknoedt Dsned adi dgolifFion ¥¢sA geaphimshormhilg the present
di ssolution properties of tablets having fornulations
invdm: Mor{ dhissol dé & oan t @641 nedt iodagalen)y. cohEegnihlhy Aompound
graph show ng di ssol ution properties of tablets
(hawein@ fphamhatewnscdliw &€ ivssbhgredhehestndedikhdbiting
phosphate buffer solution (pH 6.8)). [Fig. 6] A graph
feshmeige dissod i don prluperdiesist itabtehsbelPprovatied.
Wi th hypronel |l ose (dissolution test nedium phosphate
Brief Description of the Drawings

[0012]

[Fig. 1] A graph showing dissolution properties of tablets
having formulations A to E (dissolution test medium: acetate
buffer solution (pH 4.0)).

IFig. 2] A graph showing dissolution properties of tablets
having formulations F to I (dissolution test medium: acetate
buffer solution (pH 4.0)) .

[Fig. 3] A graph showing dissolution properties of tablets
having formulations J to N (dissolution test medium: 0.1N
hydrochloric acid).

[Fig. 4] A graph showing dissolution properties of tablets
having formulations J to N (dissolution test medium: water).
[Fig. 5] A graph showing dissolution properties of tablets
having formulations J to N (dissolution test medium:
phosphate buffer solution (pH 6.8)).

[Fig. 6] A graph showing dissolution properties of tablets

10



buffer solution (pH 6.8)). [Fig. 7] A graph show ng

di ssolution properties of tablets coated with various
coating agents (dissolution test nmedium phosphate
buffer solution (pH 6.8)). [Fig. 8] A graph show ng

di ssolution properties of tablets coated with
hypronel | ose (dissolution test nedium acetate buffer

céQEé&!Qﬂﬁh(ﬁy%ﬂogélﬁage(QHiés%ﬂhti@ﬁSEey@dﬁédﬁ%h: phosphate
Carrying Qut the Invention [0013] The conpound

vt epELsepigdiby fpumylg)§1l) may be a hydrate of the
conpound, a pharnacol ogically acceptable salt of the

[8ogPOUNdn §Faphh¥HeRi850hitB8188kLb apehes caf Jdheapiet
sgg? of thg %%npound rgprésented b? gf%orgﬁulae(l) aoLers

cobRELHOR] by 9e bk €8at $HET abentBY (69BEEME8on test medium:
hydr oi odi de, phosphate, nitrate, benzoate,

pheshiaes ubh onateso14t hydr exyetshanesul f onat e,
p-tol uenesul fonate, acetate, propanoate, oxal ate,

[ma# ongt ea §H&Eh ngh@wiﬁbUB@é@b@ut@QhDFk@perE@éﬁsr affetablets
mal eate, fumarate, nmalate, and nmandel ate. Exanpl es of

ceued@ryeeh sayhsonél188e coapoyBlut ephesept efledi¥im: acetate
formula (1) 1 nclude hydrochl oride, nethanesul fonate,

btk r psdDhtiemesulponat e) &£hdt hpses . py s ol uenesul fonat e
is particularly preferred. [0014] Exanples of the

BerteiMddesl Eonpoaelsingpoesethedrhyentoonul a (1)
i nclude the foll ow ng ones:

[ E]5- chl oropyridin-2-yl)-N2-((1S, 2R, 4S)-4- 11
[ (di met hyl am no) car bonyl ]-2-{[(5-nmethyl-4,5,6, 7-

The compound represented by formula (1) may be a
hydrate of the compound, a pharmacologically acceptable salt
of the compound, or a hydrate of the salt.

Examples of the salt of the compound represented by
formula (1) include hydrochloride, sulfate, hydrobromide,
hydroiodide, phosphate, nitrate, benzoate, methanesulfonate,
2-hydroxyethanesulfonate, p-toluenesulfonate, acetate,
propanoate, oxalate, malonate, succinate, glutarate, adipate,
tartrate, maleate, fumarate, malate, and mandelate.

Examples of preferred salts of the compound represented
by formula (1) include hydrochloride, methanesulfonate, and
p-toluenesulfonate. Of these, p-toluenesulfonate is
particularly preferred.

[0014]
Examples of the preferred compounds represented by

formula (1) include the following ones:

N'- (5-chloropyridin-2-y1) -N?- ( (18, 2R, 4S) -4-
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t et rahydr ot hi azol o[ 5, 4-c] pyri di n- 2-

yl ) car bonyl ] am no} cycl ohexyl ) et hanedi am de;

N1- (5-chloropyridin-2-yl)-N2-((1S, 2R, 4S) - 4-

[ (di met hyl am no) car bonyl ]-2-{[ (5-nethyl-4,5,6, 7-
t et rahydr ot hi azol o[ 5, 4-c] pyri di n- 2-

yl ) car bonyl ] am no) cycl ohexyl ) et hanedi am de

[hMQh@EthémQﬁo)carbonyl]~ -{[(5- methyl -4,5,6,7-
N1- (5-chl oropyridin-2-yl)-N2- ((1S 2R, S)-4-

teCdhaptkpkarkael eashanyh byd-i{ditbaret hyl -4, 5, 6, 7-
t et rahydr ot hi azol o[ 5, 4-c] pyri di n- 2-

vY) reapbagyh ]aaﬁhac}}:wqb%&wbmﬁmaﬂam&e p-

t ol uenesul fonate; and

N1- (¥ chboeppyrbginidipl p-M2y (IS 2R 45 ; 4s) -
[(dinethylanino)carbonyl]-2-{[(5-nethy|-4,5,6,7-
[feinabydnanhhazehebdndi¢lpyr{i[distmethyl-4,5,6,7-
yl) carbonyl ] am no} cycl ohexyl ) et hanedi am de

tprtrahyienesul hapabgs , avagpydriatie-Cconpound (1 a), which
is represented by the following formula (la). [0015]

v F8arbBny O] AmCH3 } c@cSoHestyD) Nt Henedl atli deHIGAY ¢ HI r ildle ;
N)J . H3C SC8H . H 20 [0016] These conpounds (1) may
be pNbdyusechbyrdperbethopsyl 12N+ 6¢losER, 49) Pat ent
Docunents 1 to 4 or their anal ogic

[ (dimethylamino) carbonyl] -2-{ [ (5-methyl-4,5,6,7-

tetrahydrothiazolo[5,4-clpyridin-2-

y1l)carbonyl] amino}cyclohexyl) ethanediamide p-

toluenesulfonate; and

- (5-chloropyridin-2-y1) -N*-((1S,2R,48) -4-

[ (dimethylamino) carbonyl] -2-{ [ (5-methyl-4,5,6,7-

tetrahydrothiazolo[5,4-clpyridin-2-

y1l) carbonyl] amino}cyclohexyl) ethanediamide p-toluenesulfonate

monohydrate (compound (la), which is represented by the

following formula (la).

[0015]

[F3]
N\CH
U

These compounds (1) may be produced by the methods

H C_ng*‘“

[0016]

| la
3C—©—SO3H - H,0 (1a)
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met hods. [0017] As one of the characteristics of the
present invention, it can be said that when
incorporated into a solid preparation, a coating

agent serves to accelerate the dissolution of

conmpound (1), which is a pharmaceutically active
ingredient, froma solid preparation containing
acerpeuBe (h) phReALNBbMRENS s tNe Pueent HAYERHGRgi ¢

provi des a pharnmaceutical conposition for ora
md8gAb/Lkstration containing conpound (1.) and a coating

agent, and exhibiting excellent dissolution property.
(perparticular limtation is inposed on the form of

the pharnmaceutical conposition for oral o

adm pshpat bentft therBLeeenlstited QL YNAJHING nvention,

compound (1) and a coating agent. The pharnaceutica
1€08RAShEi 0n; af thhe WA¥ANL LheRrpReaATRASIEs NAl RliX

coated solid preparations such as tablets but also
p¥ephPHEi6Al 1 8 cBaEPAGaLLAAS caRtRNER]aReARNING the

agent. As an exanpl e of © such solid preparations
dLosd BN B 68NPOHPEuLE) (13, CRAtcAd i sageRhafra@euwdically

matrix in the solid preparation. [0018] In the
aPhavEBceyteaaén€ OMPesint L1080l 9l @habaradibAl Sohdkliding

exanpl es of the coating agent enployed for enhancing
cstipssohdt (on. r atre Afheorpotdd, (die i Peésdler cORvéRgion provides

agents generally enployed in pharmaceutica

a et et Dgaf ofomeoat t hgnt abkebsaandaghiangkestion
therewith. Preferably, the coating agent has | ow

caatd atn 1md yeampdamd a( pH 8008 tBathAglidgeAtestndeexhibiting
Specifically, a coating agent which is difficult
excellent dissolution property. No particular limitation is
imposed on the form of the pharmaceutical composition for
oral administration of the present invention containing
compound (1) and a coating agent. The pharmaceutical
composition of the invention encompasses not only coated
solid preparations such as tablets but also various solid
preparations containing a coating agent. As an example of
such solid preparations containing compound (1), a coating
agent forms a matrix in the solid preparation.
[0018]

In the pharmaceutical composition for oral
administration, examples of the coating agent employed for
enhancing dissolution rate of compound (1) include coating
agents generally employed in pharmaceutical manufacturing for

coating tablets and granules therewith. Preferably, the

coating agent has low solubility within a pH range in the

13



to dissolve within the pHrange in the intestine is
generally preferred, as conpared with an enteric
coating agent. [0019] fi Specific exanples of
preferred coating agents include the follow ng: (1)
cel lul ose derivatives such as hypronel |l ose

(hydr oxypropyl nethylcellul ose), hydroxypropyl

ifekkekage, s;ﬁ%%ﬂ ggit |°§eco§9§n§%?¥gltc% '(:)le’:h(’%%; a6 f¥icult

pol yvinyl co ynés suth as polyvinyl alco
tBQHHQQBQVQDQEE%HQY%Eﬁrb@'f@ﬂ@@’id“yHQ”ﬂHHeéﬁﬁ%éﬂis generally

di et hyl am noacet ate, and Pol yvi nyl acet at e;

p@ekyk-atg, dgbi ¥ahbyesas R nas nalnealiky lodmiAGd AL €
copolynmer RS and et hyl acrylate-nethyl nethacrylate
[66Rehymer dispersion; and (4) saccharides (including
sugar al cohols) such as sucrose and mannitol, which

are @%@@i@%cs%géh%ﬁ%%tE&gp%¥¥@£%ed'EH§%iﬂ§NH§éHks include
agents may be used singly or in conbination or two or

tABI ec3PEGiERS- Hypromel I ose or a hypromnel | ose-based
coati ng agent includes species such as hypronell ose

2208,(1) hypnopebkesee29Q6.c idRd RyRHOER 1858 RRL0 Jwvi ng

different viscosities (nPas). These species having

(B aF6%@Propyl SREEHY1881MRY 0B ) US B SR oyl Rellulose,
conbi nation of two or nore species. [0020 Anong

etheseceprel 8566danfemetnydr cabnglspesi es sel ected
fromthe group consisting of cellul ose derivatives 14

(2) polyvinyl compounds such as polyvinyl alcohol,
povidone (polyvinylpyrrolidone), polyvinyl acetal
diethylaminoacetate, and Polyvinyl acetate;

(3) acrylate derivatives such as aminoalkyl
methacrylate copolymer RS and ethyl acrylate-methyl
methacrylate copolymer dispersion; and

(4) saccharides (including sugar alcohols) such as
sucrose and mannitol, which are used as sugar-coating agents.
These coating agents may be used singly or in combination or
two or more species. Hypromelldse or a hypromellose-based
coating agent includes species such as hypromellose 2208,
hypromellose 2906, and hypromellose 2910 having different—
viscosities (mPa-s). These species having different
viscosities may be used singly or in combination of two or
more species.

[0020]

Among these, preferred are one or more species selected

from the group consisting of cellulose derivatives
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(hypronel | ose, nethyl cellul ose, ethyl cellul ose and
hydr oxypropyl cellul ose); polyvinyl conpounds

(pol yvi nyl al cohol, povidone, Polyvinyl acetate and
pol yvi nyl acetal diethylam noacetate); acrylate
derivatives (am no al kyl nethacryl ate copol ymer RS
and ethyl acrylate-nethyl nethacryl ate copol yner

a C [ (i el
| yERRsIeRl IR IRl B e, s

h9a@osagpge{g9lse@qu@ﬁo%%becb%qyfvm@;uamo&ﬁé W8~ iny1

derivati ves and pol yvi nyl “conpounds aré nore

a@E@E@Ereﬂov§thE MRLA YR8k AT hed rake %%%.@bﬂyvf%yl acetal
speci es ~sel ected from amdng hypronel | os€, €t hyl

d@@thyhgﬁﬁnoéegtaegbbe@%&l@E%oﬁgElvﬂyy%é heMino alkyl
hypronel l ose is particularly preferred. [0022] In

mbPBaBE-O38RE LB¥ENL AR, rREhanal ekefRNbi-enad tealddiy 1

agent and other additives requiréed for "preparing

mEORAEPY1 2 BHSBEPST el dlspedsRbaTli Gindeloh B4R es
i ncorporated in conbination into the conp03|t|on

(Examibesgofughe addbhbyaes (rs@%brs@dah@r mRreRad1Nd
coati ng suspension (e.g., a plasticizer) include
[Mpz1pgol s (pol yet hyl ene glycols having an av. weight
nmol ecul ar wei ght of 1,000 to 35,000) such as Macrogo
10000f Mape8gp! 0h808r Maeeogplkcio40 selVRetego!f 40 Gimong
Macr ogol 6000, Macrogol 8000, Macrogol 20000, and

cdbriDged dSbiPAL i ge¥cahinpbaitryngti doRpbehss SWer asee
fatty acid esters; <castor oil; triethyl citrate;

ptefacedd n;, sand 1 alere Theef af 0sd®rerd | omedogo@bir8gspecies
agents may further contain the bel ow 15

selected from among hypromellose, ethyl c¢ellulose, and

polyvinyl alcohol. Among them, hypromellose is particularly
preferred.

[0022]

In the present invention, the aforementioned coating
agent and other additives required for preparing coating
suspension (e.g., a plasticizer) may be incorporated in
combination into the composition. Examples of the additives
required for preparing coating suspension (e.g., a
plasticizer) include Macrogols (polyethylene glycols having
an av. weight molecular weight of 1,000 to 35,000) such as
Macrogol 1000, Macrogol 1500, Macrogol 1540, Macrogol 4000,
Macrogolv6000, Macrogol 8000, Macrogol 20000, and Macrogol
35000; glycerin fatty acid esters; sucrose fatty acid esters;
castor oil; triethyl citrate; triacetin; and talc. The

aforementioned coating agents may further contain the below-
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menti oned col ori ng agent, and the m xture may be

i ncorporated into the pharnmaceutical conposition of
the present invention. [0023] Fromthe viewpoint of
enhanci ng dissolution rate of conpound (1), the
phar maceuti cal conposition of the present invention
preferably contains a coating agent in an anount of

m@néiéﬂe@OCMEOEinQDQSeHE?fﬁhabkﬁelmﬁﬁtﬁ§ewha%?be incorporated
particularly preferably 1.5 to 10 wt.% [0024] Next

iMed | cRe gesehibedrceati Pmpbsatsshi drPEBRap2Ls@Rt invention.
which is a typical enbodi nent of the present

[bewention. In the present invention, a solid
preparation containing conpound (1) may be coated

Wt hribg eheremeppbbonedorcaahhigiagent skbne¥abm rate of
w dely known coating process for Solid preparation

c&RFSIRG. (N0, pewd | sHbhabbOtiaki OBohposh ARESEBFORNENGresent
coating process, and for exanple, there may be

18 0YSE PrSPEBYbTPaALbAPaRhOCESEohRiNgl 6FeAt in an amount of
sol ution/di spersion of the coating agent is sprayed

0 ONto 0 SAt i ¢, pheparpheearspnyaintpg1sowpoynNdphitibylarly
means of a fluidized bed coater or a pan coater; an

pxh fe €08ty NY. Priecess wtngwhi ch a solid preparation

contai ning conpound (1) is dipped in a coating
[maspensi on; and a dry coating process enpl oying

inmpact in a gas flow The solid preparation

contNext ngi Chripoudds¢ilbatii ebabagagnoet beeblsdbpeebadation,

to the coating process nmay be produced through a
witiary eird ioraid ica Knavo@imers sof Thhs, ptégent invention.

pharmaceuti cal conposition of the present 16

In the present invention, a solid preparation

containing compound (1) may be coated with the aforementioned
coating agent through a widely known coating process for
solid preparation coating. No particular limitation is
imposed on the coating process, and for example, there may be
employed a spray coating process in which a
solution/dispersion of the coating agent is sprayed onto a
solid preparation containing compound (1) by means of a
fluidized bed coater or a pan coater; an dip coating process
in which a solid preparation containing compound (1) is
dipped in a coating suspension; and a dry coating process
employing impact in a gas flow. The solid preparation
containing compound (1) which has not been subjected to the
coating process may be produced through a conventionally

known process.

Thus, the pharmaceutical composition of the present
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i nvention may be produced by preparing a solid
preparation containing conpound (1) as a
pharmaceutically active ingredient through a known
nmet hod and then coating the thus- prepared solid
preparation with a coating agent. [0025] No
particular limtation is inposed on the solid
iRVEeRAK 8hi ARyCHB! BirBENE B0 BROWIG HabinthiaClh Na% g%ﬁ&eat ion
subjected to the coating process. However, preferred
c6ABRUL IR SoibblinAeXt ) Pasd8s phiakefhceharad 1Pl d ive
preparation containing conpound (1) was produced by
ih§Le@f eAt COAPLNAGHI ANKAbwhaREe$H® R R @RSt ¥ahti ngMHHE thus -
is a conbination of diluents generally enployed in the
pPeparedi 89108 pekpbarRtepar aticdns tWehiagy tLarmets, the
produced solid preparation exhibited unsatisfactory
[ebosspl ution characteristics in the dissolution tests
using a strong acidic test nedium a test nmedium
havi Rg paptiefildrt 0imdtalAdnWalLimPdotetPRMY a3le gblid
solid preparation (1) containing conpound (1) with
pi&igEra el 60hebntandi AgsebingoupBeqan akiheah( Ak sC airaiaidiy
conmpound (1) and a water-swelling additive have
suExedt é®dcd Nproveda i S§opubteBspr opewéves, psBeferred
conpared with those of a solid preparation containing
endoogiomandt £ 1yi W thekacbes@eaodinednst arch. Furt hernore,
a solid preparation (3) containing conpound (1) and
pr odwicend dHysous@ ptrepagatiahcebaladndng waimpousuel (1i)ngras
additive in conbination have exhibited satisfactory
pubhdasmEdthynisehaf act esmisthasibn blieldcseskutingn coesistarch,
using a strong acidic test nedium a test nediund
whianh nigs aa prbndbiBait Dod, ofindildents generally employed in the

production of solid preparations such as tablets, the
produced solid preparation exhibited unsatisfactory
dissolution characteristics in the dissolution tests using a
strong acidic test medium, a test medium having a pH of 3 to
5, and water. In contrast, a solid preparation (1)
containing compound (1) with sugar alcohol, and a solid
preparation (2) containing compound (1) and a water-swelling
additive have exhibited improved dissolution properties, as
compared with those of a solid preparation containing
compound (1) with lactose and cornstarch. Furthermore, a
solid preparation (3) containing compound (1) and produced by
use of sugar alcohol and a water-swelling additive in
combination have exhibited satisfactory dissolution
characteristics in the dissolution tests using a strong

acidic test medium, a test mediumd having a pH of 3 to 5, and
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14 water. Therefore, other preferred enbodi nents of

the solid preparation containing conpound (1) which

has not been subjected to the coating process and
which is enployed in the present invention include

the followng: a solid preparation (1) containing
conpound (1) and sugar al cohol; a solid preparation
whesrcont ai ni ng conpound (1) and a water-swelling
additive; and a solid preparation (3) containing
conpeuaeefblre , WidthetU gl RGOl criih It LIS Wald Idh ia
additive. O these, a solid preparation (3)

peephakRing eoRPaYRdnGlobbindldan wHicdh®lasAMbta been
water-swel ling additive is nore preferred. [00261 The

sHByeEtswetbi Recaddhtivg prBleYed and L dN 8%eRimployed in the
invention refers to an additive for pharnmaceutical s

proEeAt swekhsivht inwatae addedineraty. Bxamlies eparation
the water- swelling additive in the present invention

(iﬂCb@ﬂ@aﬂhhﬂgnb&mp@ﬁﬂde§¢$aﬂ@j%@g@&ealcohol; a solid

wat er-swel | ability. Specific exanples of the

preperasiehl Dy addthimMengnebugeupedel)atingl zethatledf Ghelling
a-starch, crystalline cellul ose, sodiumstarch

aglyeovat eandcar el @spréparhexyiet(ty! ceplthihase) compound (1)
carnel l ose calcium croscarnell ose sodi um

with oseqaboxyoehbyl anel hulvasersedielmling sdyhedRre. Of these,
l ecithin, |ow substituted hydroxypropyl cellul ose,
a Poyiad eprépagachoh h(3 andoheat afnte corpesadaddilt wieh sugar
may be wused singly or in conbination of two or nore
alkpaod BEsandnanga t Besewabl engsadblitnigeaddi toves preferred.
pregel atinized starch and crystalline cellul ose are
[@rzdlerred, with pregelatinized starch being nore
preferred. As crystalline
The water-swelling additive employed in the present
invention refers to an additive for pharmaceuticals which
swells with water added thereto. Examples of the water-
swelling additive in the present invention include diluents
and bases which are water-swellability. Specific examples of
the water-swelling additive include pregelatinized starch,
a-starch, crystalline cellulose, sodium starch glycolate,
carmellose (carboxymethyl cellulose), carmellose calcium,
croscarmellose sodium (croscarboxymethyl cellulose sodium),
soybean lecithin, low-substituted hydroxypropyl cellulose,
Powdered tragacanth, and bentonite. These additives may be
used singly or in combination of two or more species.
Among these water-swelling additives, pregelatinized

starch and crystalline cellulose are preferred, with

pregelatinized starch being more preferred. As crystalline
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18 cel lul ose, Ceolus (product of Asahi Cheni ca

I ndustry Co., Ltd.) is particularly preferred. As
pregel ati ni zed starch, PCS (product of Asahi Chem ca

I ndustry Co., Ltd.) and Starch 1500 (product of

Col orcon Japan Limted) are particularly preferred.

[0027] Exanples of preferred sugar al cohols which can
ceMiase dicesolul | @rdfuompouhil)chdie] ste FRanstS)  co .,
erythritol, and xylitol. O these, mannitol is

Rarhi q gant ikhafainedrd Q028a. Tast be-ceRMResiHiiA @ftarch,
the present invention, a water- sol uble diluent other

pchan pyégiiic taloro hgla Hm e e iadde nads@npl @s. ofL.tde) and starch

wat er - sol ubl e diluent include fructose, purified

1800r AP odde @Fe CRWrddre Taiat asign ey & particularly
granul es, | actose, anhydrous |actose, sucrose-starch
peplieried. granul es, seni -digested starch, glucose,
gl ucose hydrate, powdered sugar, pullulan, and
[6820ycl odextrin. O her than saccharides, exanples
further include am noethylsulfonic acid, maltose
Syr ugxpapwdess, Fogindfcitad idfjar€idIdshdlts drhi SN improve
citrate, glycine, calciumgluconate, L-glutam ne,

di agbanutdoacid, cpaipassidumiy dmgedeanaralitolgmeaniitititol, and
carbonate, dextran 40, dextrin, calciuml actate,

xpbvitdane, oMbachege| mépnliyelhykeperglyaoby115@@eferred.

Macr ogol 1540, Macrogol 4000, WMacrogol 6000,

[aohgilrous citric, DL-malic acid, sodium

hydr ogenphosphat e, pot assi um di hydrogenphosphate, and

sodi U tthiehydmpgenphiosplel ehel peramstrer -igoratt vordi lauerter-

is preferably selected from
soluble diluent other than sugar alcohol may be added.
Examples of the water-soluble diluent include fructose,
purified sucrose, sucrose, purified sucrose spherical
granules, lactose, anhydrous lactose, sucrose-starch
spherical granules, semi-digested starch, glucose, glucose
hydrate, powdered sugar, pullulan, and P-cyclodextrin. Other
than saccharides, examples further include aminoethylsulfonic
acid, maltose syrup powder, sodium chloride, citric acid,
sodium citrate, glycine, calcium gluconate, L-glutamine,
tartaric acid, potassium hydrogentartrate, ammonium carbonate,
dextran 40, dextrin, calcium lactate, povidone, Macrogol
(polyethylene glycol) 1500, Macrogol 1540, Macrogol 4000,
Macrogol 6000, anhydrous citric, DL-malic acid, sodium
hydrogenphosphate, potassium dihydrogenphosphate, and sodium
dihydrogenphosphate.

The water-soluble diluent is preferably selected from
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19 saccharides. Specific exanples include purified
sucrose, sucrose, |lactose, |actose granules, glucose,
gl ucose hydrate, powdered sugar, and pullulan. O
these, lactose is nore preferred. [00291 Fromthe

vi ewpoi nt of inprovenent of dissolution of conpound
(1), the solid preparation containing conpound (1)

saic@arialy. Copbaiils A SUER1d GeRahidd) At M ts Rirose,

0.01 to 99.0w.% nore preferably 20to 80 w.%

sWRAdILC Ul 1A dbs )l efdaddy JEah@1 b9, W1 Qeosd S0g1H8Ese hydrate,
solid preparation containing conpound (1) preferably

powRRlrAdN S Ryaat & WRll 1ithn ad@t iR dd Ak APt Dinore
0.01 to 90 wt.% nore preferably 0.1 to 80 wt.%
preddy@d arly preferably 5 to 50 wt.% [00301 |In the
case where the solid preparation contains the
[o@bonenenti oned water-swelling additive and sugar
al cohol, the ratio of water-swelling additive to

sugarad aaholvidwidient s epafigtd@dndst pbef @138bYuPifh of
to 50 parts by weight (sugar alcohol) to 1 part by

cowpogiid ((at,ertenedd iy bdrtateon e a Pi BA@r édhpyodnd (1)
to 10 parts by wei ght (sugar alcohol), particularly

prpfetabalyl yohtain® 4 RAIdSr Byl swH@htid siigamo@h€eobpl .01 to
[00311 In addition to the conbination of the

9oabowenent moned prafgarakdle adwltarsd wat ef - ettt i dglarly
addi tive, the pharnmaceutical conposition containing
prefapabdg @) tway of wtt.lker @dsbai Rha swater pregelnddien
diluent, a disintegrant, a binder, a
containing compound (1) preferably contains a water-swelling
additive in an amount of 0.01 to 90 wt.%, more preferably 0.1
to 80 wt.%, particularly preferably 5 to 50 wt.%.
[0030]

In the case where the solid preparation contains the
aforementioned water-swelling additive and sugar alcohol, the
- ratio of water-swelling additive to sugar alcohol in the
preparation is preferably 0.05 to 50 parts by weight (sugar
alcohol) to 1 part by weight (water-swelling additive), more
preferably 1 to 10 parts by weight (sugar alcohol),
particularly preferably 1.5 to 4 parts by weight (sugar

alcohol) .

[0031]

In addition to the combination of the aforementioned
sugar alcohol and water-swelling additive, the pharmaceutical
composition containing compound (1) may further contain a

water-insoluble diluent, a disintegrant, a binder, a
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20 fluidizing agent, a lubricant, a coloring agent, a
polishing agent, etc., so long as the effect of the
present invention is not inpaired. [0032] Exanples
of. the water-insoluble diluent include L- aspartic
acid, alginic acid, carnellose sodium hydrous
silicon dioxide, crospovidone, calcium .
£9LYQ8E9RH0S8BALS, & TRGRESIMD, Sil ieAleiRlgUEfRIe, a polishing
cal ciumsilTcate, magnesium silicate, [ight anhydious
a§kht ¢l 6taci dsoChyabakli ReeCelrrdl-eser t%%|?@é§@%t invention
powder, synthetic alum numsilicate, synthetic
i3l 4Bt nupp st Legat ehydroxypropyl starch crystalline
cellul ose, flour, wheat starch, wheat germ powder,
[wheat germoil, rice powder, rice starch, cellulose
acetate phthalate, titanium oxide, nagnesium oxide,
~ di hydgaxyaeymbrughaniBeacetialel udl aiuidRl Hirkide L-
phosphate, talc, calciumcarbonate, magnesium
aggab@ﬂ@tgei@;e@l@ﬂh@beacgatCba&m@@negea%@diﬁﬁﬁUh@drous
alum numsilicate, cornstarch, granul ated cornstarch
sPoiadbe asda18d, bydepsypaepyl, eshkiliaselvbrdoprvRipeRtle,
starch, cal ci um hYdrogenPhosPhat e anhydr ous,

mgdees ah esh Tatgtdna 1 hndhagenpbasphahe sanhydEeys magnésium
cal ci um di hydr ogenphosphate. O these, crystalline

sTEl dat ®sel pgighe cehhyliosespsnleciar acifl etefsed1asne cellulose,
wat er -i nsol ubl e diluent. [0033] Exanples of the

cdli Bilvagrpswdenc| sipet Rt peCadaminumakgilntataci dynthetic
a-starch, sodiumstarch glycol ate, carnellose
alaniveln asil t@d tod Uhydeaxyprbpge sodruny chydealdisel cednulose,
di oxi de, calciumcitrate, croscarnellose sodium
flonosposhaeonestarch, wheat germ powder, wheat germ oil, rice
powder, rice starch, cellulose acetate phthalate, titanium
oxide, magnesium oxide, dihydroxyaluminum aminoacetate,
calcium tertiary phosphate, talc, calcium carbonate,
magnesium carbonate, precipitated calcium carbonate, natural
aluminum silicate, cornstarch, granulated cornstarch, potato
starch, hydroxypropyl cellulose, hydroxypropyl starch,
calcium hydrogenphosphate anhydrous, granulated calcium
hydrogenphosphate anhydrous, and calcium dihydrogenphosphate.
Of these, crystalline cellulose and cellulose powder are
preferred as a water-insoluble diluent.
[0033]
Examples of the disintegrant include adipic acid,
alginic acid, a-starch, sodium starch glycolate, carmellose |,

carmellose calcium, carmellose sodium, hydrous silicon

dioxide, calcium citrate, croscarmellose sodium, crospovidone,
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21 light anhydrous silicic acid, crystalline
cellulose, synthetic alum numsilicate, wheat starch
rice starch, cellul ose acetate phthalate, cal cium
stearate, |ow substituted hydroxypropyl cellul ose,
cornstarch, powdered tragacanth, potato starch
hydr oxyet hyl net hyl cel | ul ose, hydroxypropyl starch,
1pgeeehahiAl-éad starehc geRESOodyd: filunReatel 1pavsdone,
anhydrous citric, nethyl cellul 0se, and calcium
sthbydt pgeaphnsatat 811 katBeS@hea0ERAHONS 2R starch,
sodi um starch glycolate are preferred as a
c8l3unb88r apbtatb0PBRAhaEx 8R! 510k ukhethhrder i nelyude
mal t ose syrup powder, gum arabic, gum arabi c powder,
seBdt U eédi RpieoxPpoBYl Enee 1LY 6Bk, akgirRata rest ebowdered
hydrol yzed gel ati n powder, hydrolyzed starch-Iight
t 2y EsaLE, Shbt&t6 aehdenf r HghesryceakBREYhYINYE11ulose,
pol ymer, carboxynet hyl ethyl cellul ose, hydrous silicon
hed 8k ¢eroggar s POVER! , ptegBl agnhydequstsirkh¢i @oaekddium
i ght anhydrous silicic acid-containing hydroxypropyl
fatdtat ©sepovidyné al bhredaeelibubeseicsyntbaliccaluoibee, and
silicate, high- nolecule polyvinylpyrrolidone,
cZDPDhy ditieyd fboeiphvbeRite st aEMLhes €L PoVEIedviddee and
starch, Polyvinyl acetate, cellulose acetate
squit yva| @it @ cltli 9Ty ydb1 s06i abe splébsueetinakea disintegrant.
di hydr oxyal um num am noacet at e, sodi um pot assi um
[aeF4rate, water, sucrose fatty acid ester, purified
gelatin, purified sucrose, gelatin, D sorbitol,
dextExampb¢arch, therbshdechincindganahtbsepewdapegowder,
tragacanth, | actose, concentrate glycerin, sucrose,
guymtatadist arpin dwyabk bx yedhger cebbdiosealginate, propylene
hydr oxyet hyl net hyl cel | ul ose, hydroxypropyl cellul ose,
glycol alginate ester, hydrolyzed gelatin powder, hydrolyzed

starch-light anhydrous silicic acid, fructose, carboxylvinyl
polymer, carboxymethylethyl cellulose, hydrous silicon
dioxide, agar powder, light anhydrous silicic acid, light
anhydrous silicic acid-containing hydroxypropyl cellulose,
crystalline cellulose, synthetic aluminum silicate, high-
molecule polyvinylpyrrolidone, copolydone, flour, wheat
starch, rice powder, rice starch, Polyvinyl acetate,
cellulose acetate phthalate, dioctyl sodium sulfosuccinate,
dihydroxyaluminum aminoacetate, sodium potassium tartrate,
water, sucrose fatty acid ester, purified gelatin, purified
sucrose, gelatin, D-sorbitol, dextrin, starch, cornstarch,
tragacanth, powdered tragacanth, lactose, concentrate
glycerin, sucrose, potato starch, hydroxyethyl cellulose,

hydroxyethylmethyl cellulose, hydroxypropyl cellulose,
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22 - -----e-- - hydr oxypr opyl starch,

hydr oxypr opyl net hyl cel |l ul ose 2208,

hydr oxypr opyl net hyl cel | ul ose 2906,

hydr oxypr opyl met hyl cel | ul ose 2910,

hydr oxypr opyl met hyl cel | ul ose pht hal at e,

vi nyl pyrrolidone-vinyl acetate copol ynmer, piperonyl

h?HE@&yg%opghU%Q%§chPr%Qﬁﬁﬁﬁyﬁ A ééﬂﬂﬁldée 2208,
acid umari ¢ aci d- stéaricaci d-pol yvinyl acetal

hya%k&yb%p@%@%wle R 1 OO BB hiYla Bl RS A R 1

m xt ur e, l'ul an, povi done, pol yvinyl al ¢oho

cég@ﬁmbgbebmosama&&% Hedthy PlaMinYslgaidliate,
(partlally saponi fi ed” product), sodlun1polyphosphate

¢189ekc488BneVae Ky Obc@QQQe %ﬁﬁ%]zgggéronyl butoxide,

D-nannltol and net cel | ul ose. Exanpl és of

glheotkuyi %h:égeqa@qgatzeun%ltﬁ%my%@d&lcsIaldlqpn i ide.acid-
i ght anhydrous silicic acid, crystalline cellulose,

Sgyafh@taglglgguguqh§glh@@&gd titanium oxide, stearic
acid, calciumstearate, nmagnesi um stearate, cal cium

di@thy@amlﬁba&@hat@ hi/akex ety 1are IMRARRSE WH10
nmetasilicate alum nate. [0036 Exanples of the

mixbitreanpul ol HEde pavaaohat,, peakRAMRE aAl6hdy dicdipletely
silicon dioxide, dry alun1nun1hydrOX|de gel, glycerin

sdpdh ¥f detidpestiaect ) mgbesitimyii hileahel |(pght 1aa_rllyy Hapdmified
silicic acid, crystalline cellul ose, hardened oil

psydide) | csatiiannpsl ghhbsphet ewhMae riveeIwax,o onagResiodgdl 6000,
oxi de, sodiumpotassiumtartrate, sucrose fatty acid
M&stegol steaod¢ Damadnicall¢ci apdsneahgtie ceMagnesieum
stearate, stearyl al cohol
[0035]

Examples of the fluidizing agent include hydrous
silicon dioxide, light anhydrous silicic acid, crystalline
cellulose, synthetic aluminum silicate, titanium oxide,
stearic acid, calcium stearate, magnesium stearate, calcium
tertiary phosphate, talc, cornstarch, and magnesium
metasilicate aluminate.

[0036]

Examples of the lubricant include cacao fat, carnauba
wax, hydrous silicon dioxide, dry aluminum hydroxide gel,
glycerin fatty acid ester, magnesium silicate, light
anhydrous silicic acid, crystalline cellulose, hardened oil,
synthetic aluminum silicate, white beeswax, magnesium oxide,
sodium potassium tartrate, sucrose fatty acid ester, stearic

acid, calcium stearate, magnesium stearate, stearyl alcohol,

polyoxyl 40 stearate, cetanol, soybean hardened oil, gelatin,
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pol yoxyl 40 stearate, cetanol, soybean hardened oil
gelatin, 23 talc, magnesi um carbonate, precipitated
cal ci um carbonate, cornstarch, potato starch, funmaric
acid, stearyl sodium fumarate, Mcrogol 600, Macrogo
4000, Macrogol 6000, beeswax, magnesium netasilicate
al um nate, sodiumlaurate, and nmagnesium sulfate.

t& 903 7hagR¥87Be&a2bohle eC 0¥ 1913961 Iaaldf ¥elMate,

I ron sésquioxide, iron seSquioxide, titanium oxide,

cOFRBEIETrEESER6Rat oPLRWR o 0@ de (I Carc¥eNg,1 Kltkim
i ron oxide, Food Blue No. 1, Food Blue No. 2, Food

fiesrdle  2maEPBEoREE 000 MAcrERRI BR%o, Ny Faatho, b ,
3e|fom?hb¥a4, gﬁd Fgod yeflo%ﬁﬁb. 59 [OS%%%%KExanples seswax

m&dnéHeuROhEeALAY i 2geBt ah N KR L alRRAURF WaXurahar defped
ol l, Polyvinyl acetate, white beeswax, titanium

m&h&€iust ganegeaci d, cal cium stearate, polyoxyl 40
stearate, magnesium stearate, purified shellac,
[pes7fied paraffincarnauba wax m xture, cetanol, talc,
colored silver foil, white shellac, paraffin,

povi BeARp1MICHEIRhe1200 oriMaC Q@RI 40RA IGO0/ &ron

6000, beeswax, glycerin nonostearate, and rosin.

sd@sPox Ca& NaUban B sghl bantem @xikdei uand:didle oAHafige essence,
preferred as a polishing agent. [0039] No particular

bidwh t BtbRNok 8ak MPPsesdrofehbe dogage: kohmMox9het € ood Blue No.
pharmaceuti cal conposition of the present invention,

1 SFdahBhse the. de ugrpo@predt Nen thereetl gad e .orgl IMpod Red
adm ni stered to a subject. However, the dosage formis

No. 102, Food vellow No. 4, and Food yellow No. 5.

[0038]

Examples of the polishing agent include carnauba wax,
hardened oil, Polyvinyl acetate, white beeswax, titanium
oxide, stearic acid, calcium stearate, polyoxyl 40 stearate,
magnesium stearate, purified shellac, purified
paraffin-carnauba wax mixture, cetanol, talc, colored silver
foil, white shellac, paraffin, povidone, Macrogol 1500,
Macrogol 4000, Macrogol 6000, beeswax, glycerin monostearate,
and rosin. Of these, carnauba wax, titanium oxide, and talc
are preferred as a polishing agent. |

[0039]

No particular limitation is imposed on the dosage form
of the pharmaceutical composition of the present invention,
so long as the drug preparation thereof can be orally
administered to a subject. However, the dosage form is

preferably a solid preparation, specifically in the form of
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preferably a solid preparation, specifically in the
formof 24 tablet, granules, powder (including fine
granul es), or capsule. The solid preparation may be
produced through a w dely known production nethod
therefor. In one exenplified procedure, the

phar maceuti cal conposition of the present invention

t 4518 €PgE8Hut BEOUBRWALE NG nlhe @ty emeit i@n8files), or
compound (1), a sugar al cohol and/or a water-swelling

caggnitve T opid opalpaddi § bMeRasUBE BSoluced through a
Isintegrant, a binder, a fluidizing agent, a

wi&@l%C}QﬂéwnapﬁehQEE'ﬂgnagl@'ﬁhod andra el i shhnenddeRbmplified
and the m xture is processed through, for exanple,

pideedretaode pé EﬁQQMSEBQtigbhdc%h?%@&%&k&ﬂ%f deRCiiRednt

in the general rules for preparations in the Japanese

1 RRaH BEQ PO pre%QQé@] th¥Begnt he xRhar FReedlfd@ment ioned
conposition of the present invention is in the dosage

copdmued of pnub esughheadeansheant@yr Bewht@IUERRE11ing
t hrough bl endi ng conmpound (1) with a sugar al coho

addilf Dfe A 8d espEYEhhilngdadditewe saed apt ko@lsintegrant, a
addi tives such as a diluent, a binder, a disintegrant,

biatder othefl@pPi ophy ahgenenbar subahdageanyl aldikg ike agent,
t hus-obtained uniformm xture through an appropriate
art®@chpeltiesshimgldigénnal bd the mhnsupeoduceatogeaiddeshrough,
may be coated with a coating agent by nmeans of a
fdd w:timmele bethe oad €hod hodughodaptayi Bglad preparations

suspensi on/sol ution of the coating agent onto the
degranidess . 11 OfHd | geMenl t hel phaforcputpaahtdomeosnt ithe
of the present
Japanese Pharmacopoeia.
[0040]

When the pharmaceutical composition of the present
invention is in the dosage form of granules, the granules may
be produced through blending compound (1) with a sugar
alcohol and/or a water-swelling additive and optional
additives such as a diluent, a binder, a disintegrant, and
other appropriate members, and granulating the thus-obtained
uniform mixture through an appropriate technique.
Additionally, the thus-produced granules may be coated with a
coating agent by means of a fluidized bed coater through

spraying a suspension/solution of the coating agent onto the

granules.
[0041]

When the pharmaceutical composition of the present

invention is in the dosage form of powder, the powder (or
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invention is in the dosage form of powder, the powder
(or 25 mcrogranul es) may be produced through bl endi ng
compound (1) wth a sugar al cohol and/or a
wat er-swel ling additive and optional additives such
as a diluent, a binder, a disintegrant, and other
appropriate nenbers, to thereby form a uniform
m2dPbYtHhe1 e8NdmAY Ber 2ol cRa MH R RN ddiound (1)
t hus-obt ai ned adm xture through an appropriate
wi€BhAi B4§ar AdEbhbanahliyor! Be waltes-—RRRAUGED RRWMIGT i KDland
m crogranul es) granules may be coated with a coating
op8eBhalyadB208vEE Buchl Wisdihzed 1RRGtCOR! &) ddeough
Sprayi ng a suspension/solution of the coating agent

d981 AtEGLaROWIEhd( BEERCERGH-RARHI BT meh®R4d, WierHdN &by form
phar maceuti cal conposition of the present invention

al 8ni fotheadnsAgarEor anaf ptaRewieinghe r afideBdnet ing the
granul es or powder may be encapsul ated with coating

t8aPsYbesiné804dhix¥ied theophar BRC i er i6HE e drfitue .
of the present invention is in the dosage form of

adabt ebnalap| et BeMayubeprorodece dotidedcCt(ot WircQug@franules)
conpression nol ding of a powder m xture containing

gt&tu B oI Nbe opedt eanpeuRda( thadithg aceept B} eeans of a
addi tives for pharmaceuticals, preferably a powder

£ I Xd LF €4 Cloddl ad: 64 b@rt Baratiohesprbiyongd ac enpednd ich)/ s ution
sugar al cohol and/or a water-swelling additive, and

ofictlept @M einqdayéhvesnt or tppapoadeut i(oal ®icrogranules) .
Alternatively, the tablets may be produced through
[@remul ati ng a powder m xture containing the
af orenenti oned conpound (1) and acceptabl e

When the pharmaceutical composition of the present
invention is in the dosage form of capsule, the
aforementioned granules or powder may be encapsulated with
coating capsules.

[0043]

When the pharmaceutical composition of the present
invention is in the dosage form of tablet, tablets may be
produced directly through compression molding of a powder
mixture containing the aforementioned compound (1) and
acceptable additives for pharmaceuticals, preferably a powder
mixture containing the aforementioned compound (1), a sugar
alcohol and/or a water-swelling additive, and acceptable
additives for pharmaceuticals. Alternatively, the tablets
may be produced through granulating a powder mixture

containing the aforementioned compound (1) and acceptable

additives for pharmaceuticals, preferably a powder mixture
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addi tives for pharmaceuticals, preferably a powder

m xture 26 ' containing the aforenentioned conpound
(1), a sugar alcohol and/or a water-swelling
additive, and acceptable additives for
pharmaceuticals, through a technique such as fluidized
bed granul ation or agitation granul ation, followed by

c&@@@{ﬁ§§éoﬂhgnégéfgmgﬁtiBﬁe&oﬁgﬁBogh@th?§-aTBﬁgar alcohol
pressure of conpression nolding nay be determ ned

ai J b Ns AP PP OREL B Ry £8A9ELivED bﬁagaééeﬁhﬁbﬁéfﬁaﬁiQﬁves
the present invention is not inpaired. The

f&@@ﬁ@ﬁﬁé@éﬁ&@wi@g tﬁr@ﬁgﬁe&aeéxhﬁ%ﬁer BRdhabs €108dized
15 kN. No particular Iimtation is inposed on the

b&dapean®fat oh &P £ St 8En! §PanSNaREondi £k13B7BE. by
round, oval, triangle, and pol ygon shapes such as

cRBENGSSord o P £ réﬁdtheAﬂgkﬁléan%kbmulee The pressure of
t hus- produced tablets may be further coated wth a

c&@%ég@i&gaﬁm@m@ﬁa&? Bt @cpabmepabewithiaugl appropriate
sprayi ng a suspension/solution of the coating agent

réig®, tde 14apl£d sché 09AAbct THe phar presehtCahvention is not
conposition of the present invention generally has a

ingRmpesnd e eomiards fifonl d1Ridy Ws YPpfaserdbBe poFf Adprmed at
preferably 12 to 25 w.% Particularly when the

6 fwrraoeut i sl peaIeRKIt-H10MN iofi ddtel g esenimpoventdwnthé shape
in the table form the conmpound (1) content (as free

off g tHablaganeraid yldnd osHé&Oe nudiakl ehappr eteunbl yoval,
to 75 ng/tablet, nore preferably 15 to 60 ng/tablet.

tqiG04Hle, Bl quiposmdl H3peld Ssatit aonlprengetyané pheferred.
pharmaceuti cal conposition of the present invention

AccHrtimmally, the thus-produced tablets may be further coated

with a coating agent by means of a pan coater through

spraying a suspension/solution of the coating agent onto the

tablets.

[0044]

The pharmaceutical composition of the present invention
generally has a compound (1) content of 10 to 30 wt.% (as
free form), preferably 12 to 25 wt.%. Particularly when the
pharmaceutical composition of the present invention is in the
table form, the compound (1) content (as free form) is
generally 1 to 100 mg/tablet, preferably 5 to 75 mg/tablet,
more preferably 15 to 60 mg/tablet.

[0045]

The compound (1) dissolution property of the

pharmaceutical composition of the present invention can be

evaluated by, for example, dissolution tests disclosed in the
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eval uated by, for exanple, dissolution tests disclosed
in the 27 Japanese Pharnmacopoeia, the United States
Phar macopoei a (USP), and the European Pharmacopoei a.
Exanpl es of the test medium enployed in the

di ssolution tests will next be described. [0046]
Non-limtative exanples of the aforenentioned strongly

Jé?&ﬂégedbﬁ§9&aéb§8e935ttHEdUHHkEGP@%@%e@h@héEmQ%bpoeia (usp),
fTuid described in the Japanese Pharmacopoei a, and

and/SEh. Bh-66dan §%Q¥h§&§ﬂog@§triﬁxgﬁgigsmﬁfh@Hé test medium

Enzynme" described in the United States Pharnacopoei a.

em®4vda Nenchéngt akbyst eXaMPLES s0fyitihe ndikesekUbie@Rribed.
test” medium (pH 6.8) include the JP 2nd fluid and

[phwsphate buffer (pH  6.8) described in the Japanese
Phar macopoei a; USP Phosphate Buffer (pH 6.8),

Si mughed; hntgst -8abxEhpil dsWoltheile BFey@Rientdesed keGongly
in the United States Pharmacopoei a; and Phosphate

adBd{eraSesythenoh PEbs 6. Badeachhbedgenthbesbungpeanuid
Phar macopoei a. [00481 The dissolution test medi um

dddttiBed 0i @) t RBYTHBaBe s€Sbha PR UFORAYI, Nena phsef 041& HCl,
or 4.5. Specific exanples include acetic acid-sodium

sagetated bedderideschifeditRotibeEdapaBesgescribed in the
Phar macopoei a; "USP Acetate Buffer” described in the

uddtid® bt St @ eshLhassacopogl a, and Acetate Buffer
Solution (pH 4.5) described in the European

[Rearlmacopoei a. Alternatively, a diluted Ml vaine

buffer (pH 4.0) may al so be enpl oyed. However, the

di ssobrrt 1 Omitesivaedkanplpkl o8 thebPikssolution test medium
(pH: 6.8) include the JP 2nd fluid and phosphate buffer (pH:
6.8) described in the Japanese Pharmacopoeia; "USP Phosphate
Buffer (pH: 6.8), Simulated Intestinal Fluid without Enzyme"
described in the United States Pharmacopoeia; and Phosphate
Buffer Solution (pH: 6.8) described in the European
Pharmacopoeia.
[c048]

The dissolution test medium (pH: 3 to 5) may be a test
medium having a pH of 4.0 or 4.5. Specific examples include
acetic acid-sodium acetate buffer described in the Japanese
Pharmacopoeia; "USP Acetate Buffer" described in the United
States Pharmacopoeia; and Acetate Buffer Solution (pH: 4.5)
described in the European Pharmacopoeia. Alternatively, a
diluted McIlvaine buffer (pH: 4.0) may also be employed.

However, the dissolution test medium (pH: 3 to 5) is

not limited to the above examples.
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not limted to the above exanpl es. 28 These

di ssolution test nedium are prepared through nethods
described in the correspondi ng Pharmacopoei a. Wen

t he enpl oyed dissolution test nediumis a buffer
solution, wvariation of the pH of the test nedium
specified in the correspondi ng Pharmacopoeia is

pr ef@ﬁé@éydge%nakheﬂ tastahkaiWt Bird ?rre%@t%d(’fth%%%h
[0049] When the conposition is subjected’to

méﬂﬁ@ﬂ%Lﬁég@rlﬁgétlﬂ'§He0§§9ré§p5ﬂ@1ﬂ§p@Bﬁ%ﬁacopoela When
Phar recopoei a (paddl e net hod; ~at a fotation rate of

t1R0 difloy é@edf§§89§tibﬂnt@§€fﬁéé@h% iexhi B raR solution,
aver age percent di ssol ution of conmpound (1), in a

vah 5501 41 1 O EestpHedf UphbavkBg AeBiuff s ?eéaf@%cﬁ@% @he
hi gher in 30 n1nutes after the start of the

ot SS) A d DRy T B84 rBREog8%4 2 0F 5 Fgeeéramwc%e%q&ed to fall
after t he art, nore preferab y 70% or higher in 30

w4 es ﬁﬁﬁ&% 5@e+§t@gt and 80% or higher in 60
mnutes after the start. [0050] Wien the conposition

[dmgubj ected to the dissolution test disclosed in the
Japanese Phar macopoei a (paddl e nmethod; at a rotation

r at eviedn 5Ohé& PEIMpbHEL CONPOS| ipHeptetietablkye exlkisbilition
an average percent dissolution of conpound (1), in a

tedtssulddiowed esh RSl THpddys @ gpRa P 8bpdeda 0Ha8B8%eomethod;
higher in 30 mnutes after the start of the

atdiss x@ddt ioth teste of 0D 1fps, uskd bempbsitibe paveeagely
percent dissolution" refers to an average of percent
exthidsial wr aversd grepatiaitnedi ssolution of compound (1), in a
dissolution test medium having a pH of 6.8, of 60% or higher
in 30 minutes after the start of the dissolution test and 70%
or higher in 60 minutes after the start, more preferably 70%
or higher in 30 minutes after the start and 80% or higher in

60 minutes after the start.
[0050]

When the composition is subjected to the dissolution
test disclosed in the Japanese Pharmacopoeia (paddle method;
at a rotation rate of 50 rpm), the composition preferably
exhibit an éverage percent dissolution of compound (1), in a
dissolution test medium having a pH of 4.5, of 85% or higher
in 30 minutes after the start of the dissolution test.

[0051]

As used herein, the "average percent dissolution"

refers to an average of percent dissolution values obtained

from at least 3, preferably 6, more preferably 12 solid
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fromat least 3, preferably 6, nore preferably 12
solid 29 preparation sanples of a single type.
Exanpl es [0052] The present invention will next be
described in detail by way of exanples, which should
not be construed as |imting the invention thereto.
[0053] Exanple 1 (Effect of diluent) Tablets
peephabbipd sappIERd Jra L@ gnkodyerd according to the
formul ati ons shown in Table ™1 (all values in the table
ERARpPBs" NY" basis) The tablets were analyzed in terns
of dissolution of conmpound |a in accordance with the
[petppd 2 (paddle nmethod) at a rotation rate of 50 rpm
described in the Japanese Pharnmacopoei a. Percent

di ssehut beaswas gakewtaed wily AABNTNICAEA in detail
di ssol ution values of three tablets of the sane

bf onayl aki eRamPiea¢etdt enbehben d( pr Helk oMt rirl@yadmiting
as a dissolution test nedium The acetate buffer (pH

t¥e O)nvast pegpanedetBrough the foll ow ng procedure.
Met hod for preparing the acetate buffer (pH 4.0):

[Gosizum acetate trihydrate (2.45 g) and gl acial acetic
acid (4.9 g) were weighed, and purified water was

Exdfiste t DerBfbectsoft Batukhe)total vol une of the buffer
cane to 1,000 nL. [0054] (Preparation of tablets) In

eachTensetsi agnedianhsyg sbapound Tabkerk exeepida®) according
hydr oxypropyl cellul ose and nagnesi um stearate were
ton tdesl Hyrmulations shown in Table 1 (all values in the table
are on "mg" basis). The tablets were analyzed in terms of
dissolution of compound la in accordance with the method 2
(paddle method) at a rotation rate of 50 rpm described in the
Japanese Pharmacopoeia. Percent dissolution was calculated
by averaging percent dissolution values of three tablets of
the same formulation. An acetate buffer (pH: 4.0) was
employed as a dissolution test medium. The acetate buffer
(pH: 4.0) was prepared through the following procedure.
Method for preparing the acetate buffer (pH: 4.0):
Sodium acetate trihydrate (2.45 g) and glacial acetic acid
(4.9 g) were weighed, and purified water was added thereto,
so that the total volume of the buffer came to 1,000 mL.
[0054]
(Preparation of tablets)
In each case, ingredients shown in Table 1 excepting

hydroxypropyl cellulose and magnesium stearate were mixed by

means of a mortar, and the mixture was granulated by use of
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means of a nortar, and the m xture was granul ated by
use of 30 aqueous hydroxypropyl cellul ose sol ution.
The thus-produced granules were mxed wth magnesi um
stearate, to thereby yield granules were conpressed
into tablets using 8.0 m% round shaped dies and
punches at 7.8 kN of conpression force, to thereby

a%ﬁ@bgstﬁ?ﬁ?éﬁyﬁ?o%?ﬁeE%iﬁulb%eEé%ﬁHkﬁo%u t hge thus-produced
ol lowing materialsS were enployed as the ingredients

gthiatieds w8rdahi8ed whatt A8enkBRaNTBER8S22@0Md 8 eby yield
nane)], mannitol [Mannit (trade nane)], cornstarch

: c [ : lquln0

SPERLTELYEbe (LEARERate) buer UBLALE) 15,68 PRy xouna

shapadeqiagedhd %eﬁbﬂngb@rehsgkwceEab@ PelsBic@l force, to
(trade nane)], hydroxypropyl cellulose [HPC-L (trade

theredy, yidld frenesktumrst aaeabar] Hyfdakxédhpadelnagpe] -

[ 0055 [ Table 1] Forrmulation (ng) A B CDE Conpound
fobR140iAd 421 40s4%e4@. dhpdBydd abaﬁh@SQn%&e@&e&%s7aisted
Manni tol 99.79 99.79 99.79° Cornstarch 42.8 42.8

iryspaéline cellulose 42.8 Pre gelatinized starch
42.8 42.8 Sodium starch glycolate 10.0 10.0 10.0 10.0

10. Opattds® [Phér@gkbeko2@ofl. Qt@alebndmne)q ,6 dnnitM
stearate 1.0 1.0 1.0 1.0 1.0 Wight/tablet 200.0 ny

[0 Ot e 244k Ondifle P00. Bofis289ch NMUornstarch (trade name)],

crystalline cellulose [Ceolus (trade name)], pregelatinized

starch [PCS (trade name)], sodium starch glycolate [Primojel

(trade name)], hydroxypropyl cellulose [HPC-L (trade name)],

and magnesium stearate [HyQual (trade name)].
[0055]
[Table 1]
Formulation (mg) A B C D E
Compound 1a 40.41 40.41 40.41 40.41 40.41
Lactose 99.79 99.79
Mannitol 99.79 99.79 99.79
Cornstarch 42.8 42.8
Crystalline cellulose 42.8
Pregelatinized starch 42.8 42.8
Sodium starch glycolate 10.0 10.0 10.0 10.0 10.0
Hydroxypropy! cellulose 6.0 6.0 6.0 6.0 6.0
Mg stearate 1.0 1.0 1.0 1.0 1.0
Weight/tablet 200.0 mg | 200.0 mg | 200.0 mg | 200.0 mg | 200.0 mg
[0056]
Fig. 1 shows the results of the dissolution test (in

acetate buffer solution (pH: 4.0))

formulations A to E in Table 1.

31

of the tablets of

As is clear from Fig.
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[0056] Fig. 1 shows the results of the dissolution
test (in acetate buffer solution (pH 4.0)) of the
tablets of fornmulations Ato Ein Table 1. As is
clear fromFig. 1, 31 tablets containing mannitol as a
di luent (formulation B), those containing

pregel atini zed starch as a diluent (fornulations C

tapdebk, c@ﬁda‘ih@ﬁ? fARNAIRI1NG <C 2y Sidhldnte (fehtullasioms) ,
a diluent (fornulation E) exhibited excellent

tBEBBOUBHt hanthgsplrutean t6haRe &tlasldnCes Faklighfent
containing mannitol and pregel atinized starch as a

(dbkuentt (basnmal ahion) , Dandnd hdies @ og@alidi i & it 118ine
and crystalline cellulose as a diluent (fornulation

cE) 18xBEbI Ledamal euexeel(rermuaerponmnt) lexrdisistiditd:@ellent
characteristics. In contrast, when | actose and

cé@ppshar th, dnbkehuai engengraldrerarplieged aspdekdenbntaining
were enployed (fornulation A), the conpound |a

m&hBSOLUt RO pPEgREELY nMasUBSAlicST aet or i1 1ReR7] (formulation
Exanple 2 (Studies on disintegrant) Ingredients shown

D) nadabtko2e (abht ¥ ahtiifng mAnhheoctabhe cafeten 1in'cellulose as
basi s) excepting hydroxypropyl cellul ose and

a nagheshtim sdéeatdseivar 8) mexedbby ede ans eOlexaalifdms ,compound
and the m xture was granul ated by use of aqueous

ldydi oxypuaopyh chetbotesessakuti otm dbetthss; pwhducedctose
granul es were mxed wth nmagnesium stearate, to

andecehystyaetid, granchesreegeneecaipyessedoyetio aisallidtuent , were
using 8.0 mm+ round shaped dies and punches at 7.8 kN

engplocpapr Ssronldoior, At 0 ther ebyppueld 1at dblsetod ugfion
i nterest.

property was unsatisfactory.

[0057]

Example 2 (Studies on disintegrant)

‘Ingrediénts shown in Table 2 (all values in the table
are on "mg" basis) excepting hydroxypropyl cellulose and
magnesium stearate were mixed by means of a mortar, and the
mixture was granulated by use of aqueous hydroxypropyl
cellulose solution. The thus-produced granules were mixed
with magnesium stearate, to thereby yield granules were
compressed into tablets using 8.0 mm¢ round shaped dies and
punches at 7.8 kN of compression force, to thereby yield
tablets of interest.

In a manner similar to that of Example 1, the produced
tables were analyzed in terms of dissolution property. The
percent dissolution was calculated by averaging percent

dissolution values of three tablet samples.
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In a manner simlar to that of Exanple 1, the produced
tabl es were analyzed in terns of dissolution property.
The percent dissolution was cal cul ated by averagi ng
percent dissolution values of three tablet sanples.
32 In Exanple 2, the follow ng disintegrants were

enpl oyed and conpared with one another. Sodi um starch

gl ycanatesadiien® eltHd rrie Ay 1dis hesPeamtidnfere employed
carnel | ose cal ci um

[ Pol ypl asdone (trade nane)],
2hBOGORYS rEkr ade @) hncdiid OW subst i t ut ed
hydr oxypropyl cellulose [L-HPC (trade nane)]. [0058]

[ Tablsed2limFetaHcad iR d¥ite H brike@puntrdde 4thrid) 1,
40.41 40.41 40.41 Mannitol 102.59 102.59 102.59

ci@EpéglabﬁegQb@ﬂ?@&é@@o&baNQ&aﬁb(hé%b(]f“békmglibse calcium
Sodium) starch glycolate 10.0 Crospovi done 10.0
[ﬁasnsbbosergaelaa&e)uQM@@Mbskﬁﬁiguﬁbﬁﬂkdled1ﬂydxdxyﬂropyl
cellulose Hdro ro | cellulose 6.0 6.0 6.0 6
cetealakte I1.0HPCO (tr@dé. Baméhi] ht/tablet 200. 0 ng 200 0
nmg 200.0 ng 200. O mg [0059] Fi'g. 2 shows the results
[obsghe dissolution test (in acetate buffer solution
(pH: 4.0)) of the tablets of

[Table 2]
Formulation (mg) F G H I
Compound 1la 40.41 40.41 40.41 40.41
Mannitol 102.59 102.59 102.59 102.59
Pregelatinized starch 40.0 40.0 40.0 40.0
Sodiuml starch glycolate 10.0
Crospovidone 10.0
Carmellose Ca 10.0
Low-substituted
10.0
hydroxypropyl cellulose
Hydroxypropyl cellulose 6.0 6.0 6.0 6.0
Mg stearate 1.0 1.0 1.0 1.0
Weight/tablet 200.0 mg | 200.0 mg | 200.0 mg | 200.0 mg
[0059]

Fig. 2 shows the results of the dissolution test (in

acetate buffer solution (pH: 4.0)) of the tablets of
formulations F to I in Table42. As 1is clear from Fig. 2,
tablets containihg sodium starch glycolate or crospovidone as
a disintegrant exhibited an excellent compound la dissolution
property.

[0060]

Example 3

Tablets containing compound la were produced according

to the formulations shown in Table 3 (all values in the table
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formulations Fto |l in Table 2. As is clear fromFig.
2, tablets containing sodiumstarch glycolate or
crospovi done as a disintegrant exhibited an excellent
conmpound | a dissolution property. [0060] Exanple 3
Tabl et s contai ni ng conmpound | a were produced according
to the formulations shown in Table 3 (all values in
atBechabhgr 33s33) ,3landafiRreN s’y AR5 1) .t ik Weff &dissolution
anal yzed in terns of dissolution of conpound la in a
ofBaBRposhal har ihoat kahnelr Bidle o et thadmdhdN ,
hydrochloric acid (USP 0.1N HCl), water, and
epbepphahatbuf figr hsahvchabriRHaB.B) (HdiBR Ahosmdat e water, and
buffer solution (pH 6.8)] were enpl oyed as
pHOSgRAUEI BOfffest saRGiUdn (bR -eachs)t ajfsgt IHO B dObuffer
i ngredients shown in Table 3 excepting hydroxypropyl
s6Blit UbAsepand ey nesicsa &tn@abg/fe@ WRY @lidHoet ingeddief \medium.
and the m xture was granul ated by neans of a
Thl sh6hzedobbed gradukaton,t Ahoued ispitay idpwlguadusble 3
hydr oxypropyl cellul ose solution onto the m xture. The
- exbest i pgoHyaedxgpanples cerna liseednd hgrmgiast Wlearate were
stearate, to thereby yield granules were conpressed
mixéd tapbehsrysang 8he miwbuieundsshapen ldier] &b means of a
punches at 7.5 kN of conpression force, to thereby
fyurdizédbbetisgrbinubtenesthrduehpemprenti ngisgkg@diid on
was cal cul ated by averagi ng percent dissol ution
hydtoreppodpgil xceablhidbssanplasion0dmtlo the mixture. The thus-

produced granules were mixed with magnesium stearate, to
thereby yield granules were compressed into tablets using 8.5

mm¢ round shaped dies and punches at 7.5 kN of compression

force, to thereby yield tablets of interest. The percent
dissolution was calculated by averaging percent dissolution

-values of six tablet samples.

[0061]
[Table 3]
Formulation J K L M N
Compound la 40.4 40.4 404 40.4 40.4
Lactose 99.2 99.2
Mannitol 99.2 99.2 99.2
Cornstarch 42.0 42.0
Crystalline cellulose 42.0
Pregelatinized starch 42.0 42.0
Crospovidone 10.7 10.7 10.7 10.7 10.7
Hydroxypropy! cellulose 6.1 6.1 6.1 6.1 6.1
Mg stearate 1.6 1.6 1.6 1.6 1.6
Weight/tablet 200.0 mg | 200.0 mg | 200.0 mg | 200.0 mg | 200.0 mg
[0062]
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[ Table 3] Formulation J KL MN Conpound |a 40.4 40.4
40.4 40.4 40.4 Lactose 99.2 99.2 Mannitol 99.2 99.2
99.2 Cornstarch 42.0 42.0 Crystalline cellulose 42.0
Pre gelatinized starch 42.0 42.0 Crospovi done 10.7
10.7 10.7 10.7 10.7 Hdroro | cellulose 6.1 6.1 6.1
6.1 6.1 Mstearate 1.6 1.6 1.6 1.6 1.6 Wi ght/tabl et

1 20@i@sm 30@0 sMe2fs @ HY r21 13 B R2AKD M sdH082oB4est

Fi gs. to 5 show the results of the dissolution test

({hno 018 NnbMereBNbRR C sagiad, inh waklesr,, i i f;ﬂf&é‘%ﬂf@éee buffer
buffer solution (pH 6.8)) of the tablets o

sbouaubAt (pAS & .89) NoitNthiakk®13+ASH FhRARHIMB J to N in
Figs. 3 to 5 tablets containing mannitol and

TEbegebat ixd zeg stasehrexhi Biged ancexsel Lapt etcotBAYALNing
| a dissolution property in 0.1N hydrochloric acid and

mafn Weber anfi0pédfe1 Exanpkeas statredl exnabiceat idiy Sgentlent
I ngredi ents shown in Table 4 (all values in the table

cafgo@nd” 1¥" dbasbshtexaepibpe ritydiaxypnapHyERIdrildase acid
and nmagnesium stearate were m xed together, and the

amd xinreava@s. granul ated by neans of a fluidized bed
granul at or through spraying aqueous hydroxypropyl

[e@é3ul ose solution onto the

Example 4 (Studies on coating agent)

Ingredients shown in Table 4 (all values in the table
are on "mg" basis) excepting hydroxypropyl cellulose and
magnesium stearate were mixed together, and the mixture was
granulated by means of a fluidized bed granulator through
spraying aqueous hydroxypropyl cellulose solution onto the
mixture. The thus-produced granules were mixed with
magnesium stearate, to thereby yield granules were compressed
into tablets using 8.5 mm¢ round shaped dies and punches at
about 10 kN of compression force, to thereby yield tablets of
interest. The tables were coated with a commercial coating
agent by means of a pan coater (Hicoater Multi, product of
Freund Corporation), to thereby prepare film-coated tablets.
As the coating agent, a pre-mixed product [OPADRY 03F42132
(trade name)], predominantly containing hypromellose, was
used. In a manner similar to that of Example 1, tablets
coated with OPADRY 03F42132 (3 mg), those coated with OPADRY

03F42132 (10 mg), and those not coated (non-coated tablets)

were subjected to dissolution tests in phosphate buffer
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m xture. The thus-produced granules were mxed with
magnesi um stearate, to thereby yield granules were
conpressed into tablets using 8.5 m% round shaped
di es and punches at about 10 kN of conpression force,
to thereby yield tablets of interest. The tables were
coated with a commercial coating agent by neans of a
sbaotgeat epH( Hecoat gusillphosplia@@Ueh: feer U on (pH: 6.8)1.
Corporation), to thereby prepare filmcoated tablets.
TR t8euleat hpg 8B6RL, id BHer.MexedTREOgEetehOPADBYo1ution was
03F42132 (trade nane)], predom nantly contai ning

clYPuDEEEHOBE, aesagisgd peldted tMEARSL1SItAIdA VA 1ddHf six
of Exanple 1, tablets coated wth OPADRY 03F42132 (3

taplett bagplegated wi th OPADRY O03F42132 (10 ng), and
those not coated (non-coated tablets) were subjected
to dbspakhtedy,t Bt meamsphFsphafer ke 3@1is@datd®Mini,
(pH 6.8) [USP Phosphate buffer solution (pH 6.8)].
pibeucesuft Branrdstewpolr-atfiog.) ,6 filhe cpateenttablets were

di ssolution was cal cul ated by averagi ng percent
pribdsotdt thnovgh uesaefing xont-abkeedsaapllets S€par at eloating

by means of a pan coater (Hi coater Mni, product of
adertnforabpYr @t Fon) 32f i(kradeahade) dbbetsondrmnt 1y containing

produced t hrough coating non-coated tablets with a
hypatmayloagengef€PADRY 68p42¥382 abr adeapdda)] soluble coating

predom nantly containing hypronellose, generally
agrmpt oyedcast tng apgehy {0PADR¥ aMat i(hgadagemine)d ,

coati ng agent [ OPADRY AMB (trade nane)],
pyardcioimarznt ¥ yconrd anhnggppolyvngyl aakobbdl,, ggemeradlllyy

enpl oyed as a rapidly soluble coating agent; a coating
engyeoned [FeumcozpiECD sotnbéenanefingpeagdomti;nantdoating agent

containing ethyl cellulose, serving as a o
[Asrpd qrrpefdent t sade anand) | el pasdonypantly containing ethyl
cellulose, serving as a pH-independent sustained-release-type
coating agent; or a coating agent [Eudragit L30-D55 (trade
name) ], predominantly containing methacrylate copolymer LD,
serving as a pH-dependent enteric coating agent, the amount
coating agent in each case being 10 mg. In a manner similar
to that of Example 1, these film-coated tablets were
subjected to dissolution tests in phosphate buffer solution
(pH: 6.8) [USP Phosphate buffer solution (pH: 6.8)]. The
results are shown in Fig. 7. The percent dissolution was
calculated by averaging percent dissolution wvalues of six

tablet samples.
Further, by means of a pan coater (Hicoater Multi,
product of Freund Corporation), film-coated tablets were

produced through coating non-coated tablets with a coating
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coating agent; or a coating agent [Eudragit L30-D55
(trade nane)], predom nantly containing nmethacryl ate
copolymer LD, serving as a pH dependent enteric
coati ng agent, the anpunt coating agent in each case
being 10 ng. In a manner simlar to that of Exanple
1, these filmcoated tablets were subjected to
sdiépenkubhonibeays conphosphat abbull €nsdfutiy@ronddiose [TC-5
6.8) [USP Phosphate buffer solution (pH 6.8)] The
(teadet sa@ep] shown 4 mdmhifler 7siMbBapet 6ebhati 680kuhinple 1,
was cal cul ated by averagi ng percent dissolution
thatdesi Dh-8bxteflabhBllesganpkes. shbfkheed by MHar®leftidn tests
pan coater (Hi coater Multi, product of Freund
iCospetate omffét| sotaatedst dplet & .\ver andpr@iucads) . The
t hrough coating non-coated tablets with a coating 36
resspessioa §A6wnyincBhgai Bi. NgTIAd O r 680t 0Oflissolution was
hypronel l ose [TC-5 (trade nane)]. In a manner simlar
cdbcthatedfbixanptreging phesenti Bixeoaed ohaklaate swerfe six
subjected to dissolution tests in acetate buffer
talol et | wasplest 4.0) and (pH: 4.5). The results are
shown in Fig. 8. The percent dissolution was
[@a$ 4l at ed by averagi ng percent dissolution val ues of
six tablet sanples. [0064] [Table 4] Ingredients m
[TRoeaul 4t i on Cbnpound | a 40 4 Nhnnitol 99.2 Pre

getatini-zed arch—42—0 espovidonre—40. 7
I fhgrediénts (mg) RreRiRih
Compound 1a 40.4
Mannitol 99.2
Pregelatinized starch 42.0
Crospovidone 10.7
Hydroxypropy! cellulose 6.1
Mg stearate 1.6
Weight/tablet 200.0 mg
[0065]

As is clear from Fig. 6, quite surprisingly, tablets
coated with a hypromellose-based agent exhibited an improved
compound la dissolution property at a pH of 6.8, as compared
with non-coated tablets. Furthermore, the amount of coating
agent did not affect the dissolution behavior.

As is clear from Fig. 7, tablets coated with a coating
agent other than an enteric coating agent exhibited a
considerably excellent dissolution property.

As is clear from Fig. 8, tablets coated with a
hypromellose-based agent exhibited an equivalently excellent

dissolution property in acetate buffer solution (pH: 4.0) and
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Hdroro |l cellulose 6.1 My stearate 1.6

Wei ght/tablet 200.0 ng [0065] As is clear from Fig.
6, quite surprisingly, tablets coated with a

hypr onel | ose- based agent exhibited an inproved
conmpound | a dissolution property at a pH of 6.8, as
conpared wth non-coated tablets. Furthernore, the
ianagetack ®Odfieryscadgeniondi(@mots af)f.ect the

di ssol ution behavior. As is clear fromFig. 7, tablets
coated with a coating agent other than an enteric
coating agent exhibited a considerably excellent

di ssolution property. As is clear fromFig. 8, tablets
coated with a hypronell ose-based agent exhibited an
equi val ently excellent dissolution property in
acetate buffer solution (pH 4.0) and 37 in acetate
buffer solution (pH 4.5). 38 Cains 1. A

phar maceuti cal conposition conprising (A) N -(5
chloropyridin-2-yl)-N2-((1S, 2R, 4S) - 4-

[ (di met hyl am no) car bonyl ]-2-{[(5-nmethyl-4,5,6, 7-

t et rahydr ot hi azol o[ 5, 4-c] pyri di n- 2-

yl ) car bonyl ] am no} cycl ohexyl ) et hanedi am de,
represented by formula (1): H NOCH3 S NO O N- |
a i~

38



H3C-N N H HNYN C5 H O a pharnacol ogically acceptabl e
salt thereof, or a hydrate of any of these, and (B)
one or nore species selected from the consisting of a
sugar al cohol and a water-swellin group g 5
additive. 2. A pharmaceutical conposition according to
claim1l, wherein the sugar alcohol is mannitol,
xylitol, or erythritol. 3.c¥apharnaceuti cal
conmposition according to claim1, wherein the sugar
al cobol Asphanmmitettidal AcphipoBRceuhi eampedBpasi t(RONN - (5-
according to any one of <clains 1 to 3, wherein the
chedeopgretlihng-gl-NFve(is, 2Ry egelati ni zed starch or
crystalline cellulose. 5. A pharmaceutical conposition
[ adooe dhypfahonangaebengl ] -cL4i[Ns -hetthy3.- 4Wsecei t he
wat er-swel ling additive is 39 pregel atinized starch.
técrdhpiirothtendblodh, eeappsiri dan-cenpri si ng, as an
active ingredient,
yNled Sbohy dt apynoficpe2opbkyNpethhBedRahIde, represented by
4-1 (di et hyl am no) car bonyl ] -2-{[ (5-nethyl -4,5, 6, 7-
fomtudydr bt hi azol o[ 5, 4-c] pyri di n- 2-
yl ) car bonyl ] am no) cycl ohexyl ) et hanedi am de,
represented by formula (1): CH 3 ON, CH3

CH

< “5 SE AN

H,C—N

, & pharmacologically acceptable salt thereof, or a hydrate
of any of these, and (B) one or more species selected from
the group consisting of a sugar alcohol and a water-swelling
additive.

2. A pharmaceutical composition according to claim 1,
wherein the sugar alcohol is mannitol, xylitol, or erythritol.

3. A pharmaceutical composition according to claim 1,
wherein the sugar alcohol is mannitol.

4. A pharmaceutical composition according to any one of
claims 1 to 3, wherein the water-swelling additive is
pregelatinized starch or crystalline cellulose.

5. A pharmaceutical composition according to any one of

claims 1 to 3, wherein the water-swelling additive is
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OS" LNONO !'"1717 H3 -NHHNI{LNI I J ~~~}lo H
a pharmacol ogi cally acceptable salt thereof, or a
hydrate of any of these, which conposition is coated
with at | east one coating agent selected from anong a
cel lul ose derivative, a polyvinyl conpound, an
acrylate derivative, and a saccharide. 7. A

pPbgemaeent zeal seampasi tion according to claimé6,
wherein the coating agent is one or nore species

sel egt eda HROFNAFENYIBYPI @BRLLES €1 okt ra@ling, 088 an
et hyl cellulose, hydroxypropyl cellul ose, ponV|nyI

adét €080l ngpevidane, nPol thHYbr@ﬁ?k@H@n pokYYLRYL (acefak, 45)
di et hyl am noacetate, am noal kyl nethacryl ate

4 copak yEehyRSmiabhyh raehylat-e~net (e trgtihac )| e‘a,tve—
copol yner di spersion, sucrose, and mannitol. 8. A

t phaaRpaestheakotempoai-ti eyraeGer-di-ng to claim 6, - 40
4x wherein the coating agent is one or nore species

yBeteehedyli aamhaiendlahesllilylc@sarnéeriavdideVe it etented by

pol yvi nyl conpound. 9. A pharnaceutical conposition
feeaardi ng)to claim6, wherein the coating agent is one

or nore species selected from anong hypronell ose,

et hyl cellul ose, and polyvinyl alcohol. 10. A

phar maceutical co ﬁSItlon according to claim®6,

wherein the coatln agent is hypronellose. 11. A

phar maceuti cal onNQ&htlon according to any one

gﬁ* SO

, a pharmacologiéally acceptable salt thereof, or a hydrate
of any of these, which composition is coated with at least
one coating agent selected from among a cellulose derivative,
a polyvinyl compound, an acrylate derivative, and a
saccharide.

7. A pharmaceutical composition according to claim 6,
wherein the coating agent is one or more species selected
from among hypromellose, methyl cellulose, ethyl cellulose,
hydroxypropyl cellulose, polyvinyl alcohol, povidone,
Polyvinyl acetate, polyvinyl acetal diethylaminoacetate,
aminoalkyl methacrylate copolymer RS, ethyl acrylate-methyl

methacrylate copolymer dispersion, sucrose, and mannitol.

8. A pharmaceutical composition according to claim 6,

40



of claimse 1 to 5 which is coated with at |east one
coating agent selected fromanong a cel |l ul ose
derivative, a polyvinyl conpound, a acrylate

derivative, and saccharide. 12. A pharnaceutica
conposition according to claim1l, wherein the

coating agent is one or nore species selected from
waleBed nhYPleo R tasRy JRiMY i £alddll 98 anofd hybe€ELS UL OBEcted
hydr oxypr opyl cel lul ose, polyvinyl alcohol, povidone,

fPeky vmdyly aceiatel e ydfMiwataiced alnd a polyvinyl compound.
di et hyl am noacetate, am noal kyl nethacryl ate

copoloymes Bfarebbylutraesy! aldapdtiitlon m&wd:&ﬂgattﬁaAclaim 6,

copol ynmer di spersion, sucrose, and mannitol. 13.

wBB2BARC ekl e@la tGHP RS} 0N A BN tndee CGéF dd, selected
wherein the coating agent is one or nore species

fgeheanedy hipRcaiElNG R caldhilosedriiysd | ven@nsbByvinyl
pol yvi nyl conpound. 14. A pharmaceutical conposition
aaeeabding to claim1ll, wherein the coating agent is
one or nore species selected from anong hypronel |l ose,
et hylocel Auphsemaasdtpebyvicayposdltdeholacddrdihg to claim 6,
phar maceuti cal conposition according to claim1l, 41

whbeeehnthbe coaatingg aggent iiss Hpprowallase. 16. A
phar maceuti cal conposition according to any one of
cl ai m8 .6 Aophérmabheneinalheoapaisiing cagericdrslicenttal red, one
in an amount of 0.5 to 20 wt.% w th respect to the

of otadbhimei ghto 6f the chhdrsmeceautad atitdongposi¢aon.orle.cdating
phar maceuti cal conposition according to any one of

agerat nseletbedb fromepeiondt lze cedipdurse rdsriesented, by polyvinyl
formula (1) is

chitp¢Bndhl ar epyrildite- ZeyliyaNdve 18R se8)chbride.
[ (di met hyl am no) car bonyl ]-2-{[(5-nmethyl-4,5,6, 7-

12. A pharmaceutical composition according to claim 11,
wherein the coating agent is one or more species selected
from among hypromellose, methyl cellulose, ethyl cellulose,
hydroxypropyl cellulose, polyvinyl alcohol, povidone,
Polyvinyl acetate, polyvinyl acetal diethylaminoacetate,
aminoalkyl methacrylate copolymer RS, ethyl acrylate-methyl
methacrylate copolymer dispersion, sucrose, and mannitol.

13. A pharmaceutical composition according to claim 11,
wherein the coating agent is one or more species selected
from among a cellulose derivative and a polyvinyl compound.

14. A pharmaceutical composition according to claim 11,
wherein the coating agent is one or more species selected
from among hypromellose, ethyl cellulose, and polyvinyl

alcohol.

15. A pharmaceutical composition according to claim 11,
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t et rahydr ot hi azol o[ 5, 4-c] pyri di n- 2-
yl ) car bonyl ] am no} cycl ohexyl ) et hanedi am de
hydrochl ori de. 18. A pharmaceutical conposition
according to any one of clains 1 to 16, wherein the
conmpound represented by forrmula (1) is
N -(5-chloropyridin-2-yl)-N2-((1S, 2R, 4S) - 4-
whé ok tet tiyé asbaol agr bgayik] 12- fyproreinysed, 5, 6, 7-
t et rahydr ot hi azol o[ 5, 4-c] pyri di n- 2-
yl ) cae bory | dleanimag ey i ohexybhpebhapedhagtderding to any one
p-tol uenesul fonate nonohydrate. 19. A pharnmaceutica
of apobng | ®©Ntactsy divhgrednanyieoneatohgClagiem® id echained in
whi ch has a dosage form of oral preparation. 20. A
aphanomceudt cal 5coopasi wtoh adchr desgelc® amy toee tadfal weight
clains 1 to 19, which has a dosage formof solid
oprepargihdaomac@dt i daphavmpoesttioal. conposition
according to any one of clains 1 to 20, which has a
dosaye. f ox midradd et i cehpsohgosigianubecoatipgwder any one
42 4f 22. A pharmaceutical conposition according to
ofanylaimes Dftecl Bé pswhetoif0thehtohpbaada repsage nft@dmboof
tablet. 23. A pharmaceutical conposition according to
famyulome(1)of i ¥ nES Ach Ry mirkiret 21; y Whel  hels, 2R, 48) -4 -
conposition is subjected to a dissolution test by the
[ {sbiduH tthynetriniono atasbooy at + on{ [ 45 emebhy’30 4r, pm6 , t7he
conposition exhibits an average percent dissol ution of
tathrahgostipuunice z@pe €S eit etppyifonmta (1), in a
di ssolution test nedium having a pH of 6.8, of 60% or
yﬂﬁqﬁnﬁonyl]amino}cyclohexyl)ethanediamide hydrochloride.

18. A pharmaceutical composition according to any one
of claims 1 to 16, wherein the compound represented by
formula (1) is N'-(5-chloropyridin-2-yl)-N*-((1S,2R,48) -4~
[ (dimethylamino) carbonyl] -2-{ [ (5-methyl-4,5,6,7-
tetrahydrothiazolo[5,4-c]lpyridin-2-
yl)carbonyl]amino}cyclohexyl)ethanediamide p-toluenesulfonate
monohydrate.

19. A pharmaceutical composition according to any one
of claims 1 to 18, which has a dosage form of oral
preparation.

20. A pharmaceutical composition according to any one
of claims 1 to 19, which has a dosage form of solid
preparation.

21. A pharmaceutical composition according to any one
of claims 1 to 20, which has a dosage form of tablet, capsule,

granule, or powder.
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in 30 mnutes after the start of the dissolution test
and 70% or higher in 60 mnutes after the start. 24.
A pharnaceuti cal conposition according to any one of
claims 1 to 22, wherein, when the conposition is
subjected to a dissolution test by the paddl e nethod
at a rotation rate of 50 rpm the conposition
exhi bt s mnphayenageupecatdntomgbsielivhi aacefrdihe to any one
conmpound represented by fornula (1), in a dissolution
ofeslamedi untbagongwaipH ok s6.a8doeiag)%orm Rifghaetbldn.
30 mnutes after the start of the dissolution test and
80% 281 M ghiesirmacé0t calt esmpbbetibheagtattiingd toAany one
phar maceuti cal conposition according to any one it of
ofl alatmd 1otd422whehereinyhemenhe heormpagiddiaridrs is subjected
subjected to a dissolution test by the paddl e nethod
tataadistaiuohonatestobyb@hepmadidie aetpesi EHtore rotation rate
exhi bits an average percent dissolution of the
ofofpoupwrd, relpe esempedibyohoexhliditk) an Bveragdies e nddrom
test nmedium having a pH of 4.5, of 85%or higher in
dBfsvinmuies aft ehet hempbantl ekptrkeecditesolbyt iforntdst . (1), in a
26. A nethod for pronoting dissolution of a conmpound
disprbsenrdt byt f nediba ha)yinghe plt bddeeldpl afi 62 A3 higher
phar maceuti cal conposition as recited in clains 1 to
ip530 {(mRWt s phitencebei sahrtomposhei dnssodortdiong ttest and 70%
claims 1 to 25, wherein dissolution of the conmpound
ox dprdyentied ®) minnhebaaftersehei sgaas.an active
ingredient is pronoted. 44
24. A pharmaceutical composition according to any one

of claims 1 to 22, wherein, when the composition is subjected
to a dissolution test by the paddle method at a rotation rate
of 50 rpm, the composition exhibits an average percent
dissolution of the compound represented by formula (1), in a
dissolution test medium having a pH of 6.8, of 70% or higher
in 30 minutes after the start of the dissolution test and 80%
or higher in 60 minutes after the start.

25. A pharmaceutical composition according to any one
of claims 1 to 24, wherein, when the composition is subjected
to a dissolution test by the paddle method at a rotation rate
of 50 rpm, the composition exhibits an average percent
dissolution of the compound represented by formula (1), in a
dissolution test medium having a pH of 4.5, of 85% or higher
in 30 minutes after the start of the dissolution test.

26. A method for promoting dissolution of a compound

represented by formula (1), the method employing a
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pharmaceutical composition as recited in claims 1 to 25.
27. A pharmaceutical composition according to claims 1
to 25, wherein dissolution of the compound represented by

formula (1) serving as an active ingredient is promoted.
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