Descri pti on Pharmaceuti cal Conposition Field of the

I 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-chl oropyri di n-2-y1)-N2-(4-

[ (di met hyl ami no) car bonyds@={p{ bemet hyl -4, 5, 6, 7-

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

yl) carbonyl ] am nol cycl ohexyl ) et hanedi am de,

represented by fornmula (1), its pharmacol ogically

accept abl e sal t ,Pranchadseitr daidCatrees SiHaroei naf t er

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
Fie3df uf &bealphWentmerutical, particularly such as an

acti vated bl ood coagul ati on factor Xinhibitor; a bl ood
[06Bagul ati on suppressor; an agent for preventing and/or

treating thronbosis or enbolism an agent for _

pr eVbet Prgsantl dRVEREAPIN§SLREERDOP] & BPeEHeE8 Ut 4Fan

agent for preventing and/or treating cerebral .
copppaiEtPenuseérébral 2BnBBF i SAPIREAPE /i HPAFEt FERPTLSES @

angi na pectoris, pulnonary enboli .Buer ger '
coppeease, theépivel HPEAVEALORI S SHRIV Fgﬁlp?ﬁPFﬁ ascul ar

coagul ation syndrone, thronbus formation after

artificial valve/joint replacenent, thronmbus formation

and reocclusion after revascul arization, nultiple
BagkgxRulfs PlinEPPoAR¥§RE-SRe (MODS), or thronbus

formati on during extracorporeal circulation or blood
[O@Qgéulation upon bl ood sanpl e collection (Patent

Docyments £,89.4) 5 [99031 1) 2 (4-
[ (dimethylamino) carbonyl]-2-{[(5-methyl-4,5,6,7~
tetrahydrothiazolo[5,4-c]pyridin-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



[ 0004] Pat ent Docunent 1: WD 03/000657 Patent
Docunent 2: WO

disease, deep vein thrombosis, universal intravascular
coagulation syndrome, thrombus formation after artificial
valve/joint replacement, thrombus formation and reocclusion
after revascularization, multiple organ dysfunction syndrome
(MODS), or thrombus formation during extracorporeal
circulation or blood coagulation upon blood sample collection
(Patent Documents 1 to 4).

[0003]
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[0004]

Patent 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.



03/ 000680 Patent Docunent 3: WD 03/016302 Patent
Docunent 4: WD 2004/058715 Disclosure of the
I nvention Problens to be Solved by the Invention

Take Japan, the United States and Europe, for example. These
countries are each publishing their Pharmacopoeias in which a
method for carrying out a dissolution test is explained for
guidance. Under such pharmacopeia, there are a variety of
medium that are allowed to use for dissolution test
(hereinafter referred to as “dissolution test medium”).
These dissolution test medium have a pH that is adjusted to 1
to 8. Examples of the dissolution test medium described in
the Pharmacopoeias of many countries include strongly acidic
dissolution test medium (e.g., the first fluid for
dissolution testing described in the Japanese Pharmacopoeia
(hereinafter referred to as “JP 1lst fluid”) and 0.1N
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 aqueous solution

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



[ 0005] In a pharmaceutical conposition for ora
admnistration (e.g., tablet), the dissolution
property of a pharnaceutically active ingredient
thereof has an influential role in the efficacy and
safety of the conposition. Therefore, each country has
established a standard rule pertaining to dissolution
exh B85t t sedhodl aadt | dlssspesbficayj onf ofakéyJapgannishered to a
United States and Europe, for exanple. These countries
sulaf €ceaclorpubild shitngy theeid, Rhrarovecloposi @sinistwhich a
nmet hod for carrying out a dissolution test is
phexphatneicd br cgupdanceon Undet asutchg pharpacsogeil d) thefecan
are avanetyofrmmLmHhatarechmedtOLmefor
be dbssohaed oy t ese ¢herecomfitet yrefedr pdarpagsutical
"di ssolution test nmediunf). These dissol ution test
expepient havega, pHethasei sradpussedreb) 1tvengd SanppPeBave no
of the dissolution test nmedium described in the
goPhadirmeopoeias pfopanyYeountries include strongly
acidic dissolution test medium(e.g., the first fluid
f or THh8s0oROt PBASEESPEN§hBeBELFBRY Pﬁvﬁﬁél9§péﬁe§€ provide
Phar macopoei a_(hereinafter referred to as "JP 1st
a Ph@t@a§eaﬁéc@l1ﬁpﬁ9@?éEhP6rP@nééﬁa}“ng§§BPHP?oﬁlfe§F an
medi um having a acetic aC|9 sod
acaé@?a@@gbﬁﬁféﬁtsépat?6Hlahalmﬁl?§5ﬁﬁéesﬁfﬁé?so uEfon”
solution), dissolution test nediumhaving a pH of 6.8
Prepegty-the second fluid for dissolution testing
described in the Japane Phar macopoei a (herei nafter
Meapf of PEJSPLVARI" §bezﬁa°§ﬁﬁwa ') and phosphate buffer
solution having a pH of 6.8), and water. A
[OBﬂaﬂnaceutical drug product for oral admnistration is
required to gxghﬁlt suffi.ci en dlssolutlon Rr.oRert yhave

when?j ¥4 eYi gﬁrﬁgggn,s By PEFSEHE adivy Sich
prggﬁﬁggkatgggg£§hbagrg %gn oungptu%§n§%§89?§hca variety
R e
s SRebaRr ply f'gg#%g%%iﬁlf% 10 Gerisel e o,

lasge o&?g% h?ﬂ lyagtp gll%e@angh??fkﬁgtpQ%@”%%%ﬁ%hﬁ@

oﬁpos ai ni ng conpoun that can

dlgrSQHQEQP %rgggrg arecammmnly used spharmaeeyt ieaknhanced by

exci actose or corn tarch) turned out to
1ng§¥g0?gt?ggd d%ﬁg%'“%ﬁ%%hBﬁoﬁ%BV£r a watelUSe13Nng

he present invention is to provide a

adBQ@EQECQH%bC@keCQ%R Sist %Q%HCO%&a%@'Q%aQQEQO%n@O%%bsﬁﬁlon
an active ingredient and exhibiting excel l’ent
coﬁk%%thb'QBmBBQB%rt ) Meams e oS0lWrg ddae iRobloems s
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.
[0008]

The present invention is thus directed to (1) a



In view of the foregoing, the present inventors have
produced conpositions containing conpound (1) with a
vari ety of pharnmaceutical excipients, and have
i nvestigated the dissolution characteristics of the
produced conpositions. At last, surprisingly it has
been found that the conpound (1) dissolution property
phefmsoeht acednposbb s ohicanchepenhanged?byNi-ncor por at i ng
a sugar al cohol and/or a water-swelling additive into
chlbeoppnpasntenl) eN’ by LHaR NP Ja-Lonposi ti on
cont ai ni ng conpound (1) wth one or nore coating
[ (apeatsysehéctpdatbonyahoig ! a(behbthpsed der Pvative, a
pol yvi nyl conpound, an acryl ate derivative, and a
tesagohdrotdeiaThéopbedeni pvnvdnniron has been
acconpl i shed on the basis of this finding. [0008] The
ylpresenanylhgehopoayrsobhugliprberedipnige) gepresented by
phar maceuti cal conposition conprising (A N -(5-
thehfol opyihdi Ao2MyiR- N@J((ﬁspémrmsyohoglcally acceptable
(dlnethylan1no)carbon¥ 1-2-{[(5-nmethyl -4,5, 6, 7-
sal bt FARYEPSEL hPazel BYSra @]eﬁr?HVnO§ thése,”and’ (B) one or
yl ) carbonyl ] am nol cycl ohexyl ) et hanedi ami de,
mor@pﬁégéhﬁéd869eﬁﬁ@dféFP@ ﬁ@ PEPREI GO Stang of a sugar
phar macol ogi cal |y acceptable salt thereof, or a
alﬁ?ﬁ?été“@faaﬂ§t8F ?H@%glnﬁna gBf18fe or nore species
sel ected fromthe group conS|st|ng of a sugar al coho
[08Rd)a wat er-swel ling additive. [0009] [F2] [ 0010]
The present invention is also directed to
[Fﬁﬁarnaceutical conpositions as |listed below (2) a
phar maceuti cal conposition as described in (1) above,
wherei n the sugar aIcohoI iIs mannitol, xylitol, or
erythritol;

CQ)L“ES oo

[0010]

The present invention is also directed to
pharmaceutical compositions as listed below:
(2) a pharmaceutical composition as described 1in (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)



(3) a pharmaceutical conposition as described in (1)
above, wherein the sugar alcohol is mannitol; (4) a
pharmaceuti cal conposition as described in any of (1)
to (3) above, wherein the water-swelling additive is
pregel ati nized starch or crystalline cellulose; (5) a
phar maceuti cal conposition as described in any of (1)
tot 03( 3xpabeyewhwhet gi hht heavat eswsWel hy ngdadddi vévesi s
pregel ati nized starch; (6) a pharmaceutica
préQEPasihi eadcenpriki ag, cagsaal athéveel hgiedéent
N1- (5-chl oropyridi n-2-y1)-N2-((15, 2P, 4S) - 4-
(5] (di prabybhasunoyear bomybpiRi¢h(ss neehyrideg, snzany of (1)
tetrahydrot hi azol o[ 5, 4-cl pyri di n- 2-
toylpcaebonyl | areneloythehexyeresnahbdhanpdeitive is
represented by the aforenentioned fornmula (1), a
prpbailpbcoliegicatbycheceptabl e salt thereof, or a
hydrate of any of these, which conp03|t|on I s coated
(6mnEhpaarmeasut@nélc@ampﬁglag@ﬂtC@@Péé?éagfr6ﬁ1aﬁnﬁﬁtave
cel |l ul ose der|vat|ve a pol yvi nyl coqpou an
ingceyglians, d@rTV%¢¢Wbor@@mw%ﬁ%ﬁnﬁﬂﬁ%ﬂ vE;- QF gR/43)
phar maceuti cal conposition as descri bed |n (6) above
@h@ﬁéhﬁlﬁménééaﬁFﬁ@naééﬁ? il (8nBebRYhbfe sPedies

sel ect ed fron1an0n pronel | ose, nethyl cellul ose,
tegrhplydeerhipgseéo [ ﬁyér@i?ﬁFéS&P 8e||u|ose ponvinyI

al cohol , povi done, Polyvin C yvin %é b
yldﬁéﬁﬁ?ﬁ&&]ﬁ@é@@ﬁ&ﬁéloﬁﬁﬁﬁéiﬁﬁgﬁ %ﬂﬁ& ?Vaf3p¥858py r oY

RS, ethyl acryl ate-nethyl t hacr Iate C
th@.§§@F§maﬁtl§aaéo§8rm&ﬁa ni fof ar@éfozg 18Ty

h t | t b d 1 3
ac%&%&g'iv‘éee?ﬁé‘i?oaﬁgﬁ‘é%?geh?”. R e
| ected f | L d
COBBRy VTP é%?ﬁ%%%&% w(l%$ 8 oRaraCRUE: Cat AONpaerT on
d bed wh th
A (5, ot Ml e ot o
CO(T%pr OrTEl | OS%ﬁggH{]%le %eelrlllil/‘la alg.gldpgl Bé\élc%yllargld%()h

Fi-Cal conp05|t|on as descri be (6)

a?%;eg_MEg{eln th 5%?&¥at§%%n%sl%eg§9r %SQ6 above,

Ut C onp03|t|on as descri In any

wh%ﬁg 82 (L) L %@'%@%@Ctegho%% 553 %B%%e%§@c1%sa%eh%%%Ed

|ng age fromanong a cellul ose

deriv v Iy und, ryl at
fr&brln%ﬁl %yﬁ%#ﬁ%ﬂﬁ érF%QWEQ.Q%ll%l%%ey @Byl cellulose,

Vat ive sacc a pharmaceutica

hy 2T ;&>g1%%fﬁﬁ%§§e%dﬂmGQﬁ_%ﬁ&%owm%wﬂﬁwﬁw
YAt g agdent

I'S one or nore species selected from
:}gﬂ c%'El%l 1 Geldh088 e et N icRlduiese,,
Pﬁ? g?“p%%py cel uloséH%LolyV|nyl al cohol , povi done,

an§9k¥W! | RGelalS1 RY Ydgwlyracetrd, ethyl acrylate-methyl

am noacet at e, an1noa|ky| nmet hacryl ate copol ymer

m&%acqitﬂyalt@g&ﬂ@itﬁné'ﬁet&yapé@ﬁﬁ@ I ydadh® Lopeindefannitol ;
di spersion, sucrose, and mannitol; (13) a

Eﬂhaa{ Wdé@ltl@ﬁp%ﬂﬂdﬁh@%rﬂ%ﬁ&wdﬁﬂ:ﬂ%d ]11)) @owdove,
wherein the Coatlng agent IS one Oor nore SpeC|eS

wieslect edhd remamptgercel 1 dlose demiorad istednd aselected
pol yvi nyl conpound;
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

6



(14) a pharmaceutical conposition as described in (11)

above, wherein the coating agent is one or nore

speci es sel ected from anong hypronel | ose, ethyl

cel l ul ose, and polyvinyl alcohol; (15) a

phar maceuti cal conposition as described in (11) above,

wherein the coating agent is hypronellose; (16) a
frBhRaERBEQUL{ EabmEDIPOS) t EBNy Ascdesal bbed andapylpninpt

(6) to 15¥ above, wherein the coating agent is
aleenbaikned in an anpunt of 0.5 to 20 wt. % w th respect

to the total weight of the pharnaceutica
(100MROBhbir@ACe(i7}rad pbapomteiudbncab ceaposbedonnassé) above,

described in any one of (1) to (16) above, wherein the
wheeapaunder epaesegt edeby isrhnubaofd)lose;

N1- (5-chl oropyridi n-2-y1)-N2-((15, 2R, 4S) - 4-
(1L (danphbyhanmeno) cai booypds 2t { p5amethytrabsdeiz-any one of

t et rahydr ot hi azol o[ 5, 4-c] pyri di n- 2- ,
(1ylxoarbonybbani nehcybl dhexgbyethaneli afi deast one coating

hydrochl oride; (18) a pharnmaceutical conposition as .
agdesceebedted &nygmopmonf flyeidulesy dbsiBathfer epnPPhEvinyl

conpound represented by formula (1) is _
coNpo(iBdghhoropyititiendry IRt Npe( (25d2Rag5hagide;

[ (di net hyl am no) car bonyl] - 2-{[ (5- et hyl -4,5,6, 7-
(1£ét pahparBERRAZOFE[5CATEPPYELANNag. described in (11) above,

yl ) car bonyl ] am nol cycl ohexYl ) et hanedi am de |
whgreénuéhes GPrEAaTe BRI Ar A1€; OF189Ys pREFAESedelEaFed

conposition as described in any one of (1) go (18#
fraBoRBONGh YR TRAS L2 0863 a6 thYLn6f LBLaF Spr BpaYat FEHLTULCSE!

(20) a pharnmaceutical conpositiogn as ge cribed in any
hygge=gPrepy 1t 6°(19) 056ovEBCWK-BH hﬁiCS 8isa§8VF8PHF0f

Podaashr Phed Ff ARy 6HePeE CLEPQ. (30) 4BBGICARFER LS

has a dosage form of tablet, capsule, granule, .or
P GadeK1( B9) "2 pHARHACHOT LA oS LT on A8 dbaErT BEE"Y .
nokBealaoR, Lo (20) shors, WhLeh fee g da0nS o1
RS R0 Pk 19,0 BRI PSLEita) sbove,
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
from 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



to a dissolution test by the paddl e nethod at a
rotation rate of 50 rpm the conposition exhibits an
aver age percent dissolution of the conmpound
represented by formula (1), in a dissolution test
medi um having a pH of 6.8, of 60% or higher in 30
m nutes after the start of the dissolution test and
of 70% ophhighesut ncH0 comppbestadter the start; (24) a
pharmaceuti cal conposition as described in any one of
(111L) a th4 2R3 caboves 1 whened s t idrenas hie sonposd tionaips one of
subjected to a dissolution test by the paddl e nethod
(1Att@ (06Atiodveatehofe b5 tipen cohpocodpospréoenexhibit s
an average percent dissolution of the cgnpound
fofepl £sent eds by -f @r-miH lao by, r iidhi rer 28l olNiti(dA Sy @8t 45) —4-
nmedi um having a pH of 6.8, of 70% or higher in 30
[ (Mimeteglahteo) thebshal-of { { he-meskylut i onot ést and
80% or higher in 60 mnutes after the start; (25) a
tephanpdcethigablcobhpbscippniasndescri bed in any one of
(1) to (24) above, wherein, when the conposition is,
y1sobilected] toinotrssbbekph) eeBanegleRedpaddfEoRBLABHIS/
at a rotation rate of 50 rpm the conposition, exhibits
(1ah avehageaperténtldresppPait AN oRSt ARSEBHPBUNG" any one of
represented by fornula.(lg in a dissolution test
(1ietPurihavihgva, pHeFeansthes ceBpPBRInT GREFSPRTSE Y
mnutes after the start of the disso]ution test,; 6),
foamppenhdd) f 6F E%ﬁ%ﬁfeﬂgom%ﬁé%}%%%‘ﬁﬂa)t‘é“ of! <&esc 45?56)4
represented by formula_ (1), tge ne%hgd4egplo¥tng a
[ (PhEPRATAAFIEA) CRERBBELT I oh (A4 FBEFPE~Fn (D) Tto (25):

and (27% a pharnaceutical,éonpgsition as described in
tefIphygrpoEy24B8606° Mied BYA 8 Es6lution rate of the

conpound _represente f a ser.ving,as. an
V1 AGOPOEPAGR Bl BEY FLoBRAnG AP A Ry Nt AbeBus L Pagpubfonate
the Invention [0011] The present invention has
MORRAEIFELHossi bl e to obtain a pharnmaceutica
conposition for .oral adm ni.stratiqgn ' ont.ai
(1 OmBoiha - Er SR SEan BT PSS oner sE ant o8P oL Ton =1y one of
haracteristics while falling w_.thin r e of
(1§héoaﬁggén§ WSneHh&FEsﬁﬁﬁtﬁoﬁoFégf éégﬁu%? ?%Eg t he
prese@t invention provides an oral anticoagul ant
PIEBRTAI ARG compound (1) as a pharnaceutically active
I.ngredi ent _and I bi ti f, ahl.e i eIy £
(2 e el T Eéh‘%8&?§§§.g§rﬁgf%%gggﬁiptigﬁyofne °
he Draw,n 012} . LFia. Pk ShoWMGo11d
(13i§§oﬁ3?po%%8%%¢e% ﬁg& ggsté%ﬁéfgg%avfng fornﬁ1§tions
A .(di.ssol ution test nedium acetate buffer
pr?g%%ﬁ?&%%(pH 4.0)). [Fig. 2] A graph show ng _
(2%')3%OI YL QN R @Rl e3nfo Liablel $ shapiska iflidmilatdrgn®ne of
to F di ssol ution test medium acetate buffer
(150lut i @) (R A0) donildH GraBla AdRRN s1@WJIY tablet, capsule,

I ssolution properties of tablets
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

8



havi ng formul ati ons hydrochloric acid). [Fig. 4] A
graph show having fornmulations J to N (dissolution
test medium O0.1N ng dissolution properties of tablets
to N (dissolution test nmedium water). [Fig. 5] A
graph show ng di ssol ution properties of tablets having
formulations J to N (dissolution test nedi um
to Phosphas Bubub efe ol 1t i Oife (Prtidl &) et hdiigat 63 Rograpbn rate
show ng di ssol ution properties of tablets coated with
of hypr ope) | tise {ethssol utbonetieshitedinnavephasphatecent
buffer solution (pH 6.8)). [Fig. 7] A graph show ng
di dsset Lbh onf priepectipesund tabptetsncedtied wWothuvaridus in a
coating agents (dissolution test nmedium phosphate
dibsbietisol tésomépHib. BIYing FagpH8pf Ao g8 aphf showi ay higher
di ssolution properties of tablets coated with
inhypromehteseafdessohat soart esf hedi dhfsatetape beffepnd 70%
solutions (pH 4.0) and (pH 4.5)). Best Mdes for
or Caigyengi@uéOthentheentfoar[ D023tart; The conpound
represented by fornmula (1) nay be a hydrate of the
(2 ¢ pnpopndrmacphai ratotogbeal tyonceeptabreibaft 1bf 2apKeone of
conmpound, or a hydrate of the salt.  Exanpl es of .
(11 heos4P?) ofbehe, cohpbahd, r epresEReedOBYOFoF Afifalp1fubiected
i ncl ude hydrochloride, sulfate, hydrobraom de, ,
tohgddbbedi deiophbsphab, Chet PafelehBayBafeat @ rotation rate
nmet hanesul f onat e, 2-hydroxyet hanesul f onat e,
ofpSPorpeneshff 6AEPESi et ateN 1Bl bparbatdera%a REECENT
“mal onate, succinate, glutarate, adipate, artr?te, .
digapent éonf afmF ALeCORAPENE, TSRACRERGEFaPY, TOrmuLa (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 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 1in (1) to (25)
above, wherein dissolution rate of the compound represented

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



Exanpl es of preferred salts of the conpound
represented by formula (1) include hydrochl oride,
nmet hanesul fonate, and p-tol uenesul fonate. O these,
p-tol uenesul fonaze is particularly preferred. [0014]
Exanpl es of the preferred conpounds represented by
formula (1) include the foll ow ng ones:

AdPn{ Ry<dd O rEpFeEd €l oF 2elyd ) B €ildn 2R, 45) - 4-
[ (di met hyl am no) car bony1]-2- ([ (5-nethyl-4,5,6, 7-

[odety ahydrot hi azol o[ 5, 4-c] pyri di n- 2-
y1) car bonyl ] am nol cycl ohexYl ) et hanedi am de;
N1-T15e chitesopyridieaniyd) hAR- 1445, 2R B6ysible to obtain a
[ (di met hyl am no) car bony1]-2- ([ (5-neth¥Yl-4,5,6, 7-

phd ata@hydt o4 hi ezapof 5; e ] pyr i difal 2administration, which
yl ) car bonyl ] am nol cycl ohexyl ) et hanedi am de

cotyalroe htanpaend (1) and exhibits consistent dissolution

141- (5-chl oropyridi n-2-y1)-N2- ((18, 2R, 4S) - 4-

chi ait et hyt aes nel) che bbay1ine- ¢itsinethy 104, 5apgy-of the
tetrahydrot hi azol o[ 5, 4-c] pyri di n- 2-

afytdmanborys | atd pod £yl onek§F T ehhdhedi anf s the present
pt ol uenesul f onat e; and

inygR{ R PP BRYEF difi- 2L 91) 2Nl Fpagubrisyoytaining compound
[(dinethglanino)carbonyl]-27{[(5-nethxl-4,5,3,7- e

(1t e2? ahypRoERR a2 6T BFBL 4V cPpy# Vi nrgredient and’ exhibiting
y1) car bonyl ] am nol cycl ohexyl ) et hanedi am de .

fab0¥®bh%n@éﬁﬁ@bﬁéiénn6ﬁ6ﬁ?8¥%%éSE&SHpBEHdb?IBf?vhﬂ?%h

Is represented b :
Brig§] DesTEBLEPn yethe following formula (1a). [0015]

[0012]

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

[Fig. 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: O0.1N
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
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These conpounds (1) may be produced by the nethods
di scl osed in Patent Docunents 1 to 4 or their anal ogic
nmet 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 accel erate the dissolution of conpound (1),
codhi € hyi sh an phashEre ¢ cadiys @t t ven | gy tedientym f omephate
solid preparation containing conpound (1). In other
pu s dssotdei pi esgmt6i diventi on provi des a pharnaceuti ca
conposition for oral adm nistration containing
[FLompound §d) planshaw toat dhgs @gent on andoresini bit i mig tablets
excel I ent dissolution property. No particul ar _
cot & tat tlonva sionposedt ong t heefios mdfsghbution test medium:
phar maceuti cal conposition for oral adm nistration of
phd éeh presient £énvent iohorohpidi Mi iy conpound (1) and a
coating agent. The pharnmaceutical conposition of the
[Figveht | Bngeagnpassesyndtsonlyt toateEORDTFHes of tablets
preparations such as tablets but also various solid
coptepavathonsproneal apag (dlevat Phgoagentt PEAGM exAnpiate
of such solid preparations containing conpound (1), a
butbati aglageansf ophs4alimepix (PR éhé)golid pr epar ati on
[0018] In the pharmaceutical conposition for
BestaModdai fipst FarrvandeRufpree SRVERELRBati ng agent
enpl oyed for enhancing dissolution rate of conmpound
[O@gg}include coating agents generally enployed in
phar maceut i cal nanufacturigg for coaging &ablet and
gat'i

gr ahliPeSORREPERI ERPTPPEREEEDPY, TOREY gmﬁée%? Ras
| o olubilit ithin a range in the intestin
hyegasrt Peabhy, LANEGATng2aBBRETARPHOT SOR T FEare CRgte Lt
di ssolve within the RH range i.n hhe iﬂ%estine is
ofg&her aPTYOPPET ePFed, ¥§r86%p8F §°% £R-an enteric

CORLIGNENL e LU o FRECLELSPIRTRLS o o
cobhhaceuy S30 T ISR P ARl Lo romi e
SRS 5 DA B oy IO £ S s conee
T IR TR
pr%%g%%%%%,d &Bﬁgszeﬁai%%%t%§ %%EQQ%E%%L 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 1is
particularly preferred.

[0014]
Examples of the preferred compounds represented by

formula (1) include the following ones:

N'- (5-chloropyridin-2-y1l)-N*-( (1S, 2R, 4S) -4~
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nmet nacryl ate copol yner RS and et hyl acryl at e-net hyl
nmet hacryl ate copol yner di spersion; and (4)
saccharides (including sugar al cohols) such as sucrose
and mannitol, which are used as sugar-coating agents.
These coating agents may be used singly or in
conbi nation or two or nore species. Hypronellose or a
[ (hypeorel haseo pasedocpal + ng( pgentetingl udles, 6peei es such
as hypronel | ose 2208, hyproneil ose 2906, and
tehy@ﬁpﬂﬁbtﬂﬁﬁzaQé@Shaytngyﬁidi@42ﬂt vi scosities
(mPa. $). These species having different viscosities
y1 M8y rbényiseamshoglycdohény Coabhaatd oanddet wo or nore
speci es. [0020] Among t hese, preferred are one
or WDF €5-sqIebd esp sel @t €T § ¥ o -He 161, 6&p 4Sondi-st i ng of
cel l ul ose derivatives (hypronel | ose, nethyl
[ (dehkuhpseniet hyhrioehiul e83e{ and-thydnokypr opyl 7-
cel lul ose); pol yvinyl compounds (polyvinyl alcohol,
teposhddnerhPakylony) 4aceparedand?pol yvi nyl acet al
di et hyl am noacetate); acrylate derivatives (am no
ylatkybongﬂhamnybacsct@b@kyhteth§n@ﬁda@tﬁ9|hy rochloride;
acryl ate-net hyl nethacryl ate copolyner dlsper3|on)
andNsaczhalr ] eespy T el n@lbd@ar éﬁo@ﬁoﬁ§§‘@§ucrose
and mannitol). [0021] one_or nore
[ (§prmebbylsmiaet edarbeoii amdng! éérmaFBgé tlepi 9afTves and
pol yvi nyl conpounds are nore preferred. Still nore
tepﬁé¥§ﬁféahaﬁéoéﬁé5oﬁ FHPET$Peei €5 sel ect ed fron1annng
hypronel | ose, ethyl cellul ose, and. pol yvinyl al coho
v1NgBREOnHENPIRY P 6HELPBSEYI S hARRPEUPRIEG Bref erred.
20022 In the present invention, the
toaPerereht PBAER’ céﬁﬁlng agent and other addi tives
required for preparin suspe (e, 0., a
pla§%|é?z%P}oﬁﬁ9yBéd?% %}a ed i QH $on into

et Cnar A ii?;g:“’ﬁe L TR e
teﬁéﬁﬁﬁgrﬁgﬁgéﬁggPiﬁeugﬁ Do 11006 t o 35, 000) such as
V146060 R0 aﬂf%818@66@59%5?38%@%%%@" RheF ofor o20060004 Fonate
mogﬁgﬁggé gggfﬁ%ggggdeg% ?er&cég or o|%b9g§§h%%§ by the

£ gltrate trla%eth and talc. The aforenentloned
°LISITRY AGERTS Smay *furt her contain the bel ow
O%?%tloned coloring agent, and the m xture may be
[ &rporated into the pharnmaceutical conposition of
ﬁe present invention. [0023] From t he
V|emp0|nt of enhanci ng di ssolution rate of conpound
(1), the pharnacegtical conposition of the present
i nvention prefera |y contains a coating agent in an
amount of 0.5 @ Uf%k % nore preferably 1 to 15
w . % partlcular y preferably 1.5 to 10 wt

HC—-(:S;j/lN jfij/ Oﬂ<:>HSOH * HO (la)

[0016]

These compounds (1) may be produced by the methods
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[ 0024] Next will be described coating of a

solid preparation, which is a typical enbodi nent of

the present invention. In the present invention, a

solid preparation containing compound (1) may be

coated with the aforenmenti oned coating agent through a

wi dely known coating process for solid preparation
dicseabksg. iNoppaeht cobatméntst &t tondi sri vpesedanal dhec

coating process, and for exanple, there nmay be
me€Aployed a spray coating process in which a

sol ution/di spersion of the coating agent is sprayed
[oont® a solid preparation containing conmpound (1) by

means of a fluidized bed coater or a pan coater; an

di paeoahiengfproeesbaracwhirchtacsobifdtpeepacaeipninvention,

contai ni ng conpound (1) is dipped in a coating,
itsuspehsi enjidahdaa dhyncéaﬁbngOpﬁb@ésénéﬁpﬁo?@%gdinpact

in a gas flow The solid preparation containing
prepapeundn¢ 1} whithnhasgmpt besHesubpeecedlepatfethe

coating process may be produced through a ,
digenvehtponal| gokaewAdprl btesshiFhuss ehehpRARABREELER LAY

conposi tion of the present invention nay be produced
aCBQVSrépaﬁﬁﬁgeatsoﬁrémpﬁeﬁaﬂéﬂiBﬁeEéﬁﬁéﬁﬁPnﬁoegﬁbB&ﬂﬂ

(1) as a pharmaceutically active ingredient through a .
coppewAdnBthod Bhd®EHeh %Q%§$nth%é9¥%%%Q$r%ﬁﬁﬁQ%F%%l?EPVldes

preparation with a coating agent. kOOﬁS% . No
a PAREMEGRHE PR FAFPEAIFEONmpBEed ah FRETEOFFgatOD

preparati on containing conpound 91) whi ch has not bgeg.
cogiBj-edPed CPBPPHBCdAl | AG pRoERES I PBoGETRF, pPef 8FPagtt1ind

embodi nents will next be d scr&@ed. . Vheg.a.sg{ig% is
exfrepaPat FoRSeoHEAPRI RGOBGRPpEund ¢ 15 Wak bt b el by
., use of ac nbinatio? %L Iagtose and.co n%%argg.tﬁgicﬁor
impgsgde GRbitAAL FOR 0P Tdit P Ge e THEREHAI Y empl by ad i n 't he

producti on of solid_preparations such _as tabl .t
Orﬁ#o&é@é&l§6FF&lBPe8§rgﬁgoﬁr§§ﬁpgi98 eﬁn§§%i§P§%§%P§H8
di ssol ution _characteristics in th [ Lon S
CoOERHG %a (Y r 6A! 3cF8F§lF8s€g%€§runfh§ ?@%%M%%§?5%§§i
havi ng.a pH.of . 3 to 5 n t I 0 ast.;.a [
g e C e s
l.cohol , _and.a sol.id,preparati ai ning 1id
SO LT 1GRT  ht 8r SiblT i “Shdr T ve Aaue’® oM
exhi bi.t.ed | .di_ssol Ut r tiegs as £QHRAIEdsr
pﬁﬁpﬁﬁ%fﬁggg g@5§%§§ﬁﬁg %rgggfgpﬁgﬁgggﬁtain?ng conpognd °
sulch) Mty Lactose and corpstarghy %%En%%%rn@ogq’) ,8a5@blad ing
preparati on cont ai ni ng conmpound (1) and produced
use, 9f; sugar alcahol and A jwaterswelliong additive
ag?%tC§§%ﬁﬁa%iontha§é exhibitedjéagﬁé?gétoﬁ; di ssol ution
Gharacteristics in the dissolution tests using a
[0 ] L . . :
strong acidic test nedium a test nediund having a pH
of Ftam @AndnMatflical compdanefar esootdhert
preferred enbodi nents of the solid preparation
adr@RtididNg FOMRAURE 1) Jhitgle Rasitiely beemtswhjmaeted for
to the coating process and which is enployed in the
er858Mg idiweyiian dmalatde dthedpdduow nNg:) arsalidk coating
preparation (1) containing conpound (1) and sugar
a@drgehe|snear s0ly dryieparatiropHadneentdidiinghaconmpaund ing for
(1) and a water-swelling additive; and a solid
cdHERRS atdan oSB)arcdnf@ining corqaewicto(.1) Puetfhrabgar the
al cohol and a water-swelling additive. O these,
coating agent has low solubility within a pH range in the
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a solid al cohol [0026] The water-swelling additive
enpl oyed in the present invention refers to an
additive for pharmaceuticals which swells with water
added thereto. Exanples of the water-swelling additive
in the present invention include diluents and bases
which are water-swellability. Specific exanples of the
inWeternswelddag mdditiye 4 nelatde preegel tatimicred sstarfchi,cult
a-starch, crystalline cellul ose, sodiumstarch
togliysobate, wean el tiosepl cashgxyhet tiyé cetéstose)js generally
carnel |l ose cal cium croscarnell ose sodi um
pré€epsear baxysehpytedelluhose sodéund, csaybeanagent.
l ecithin, |ow substituted hydroxypropyl cellul ose,
[ofPowger ed tragacanth, and bentonite. These additives
may be used singly or in conbination of two or nore
specpesific exampbag bhepechateedswekting addntpvesclude
pregel ati ni zed starch and crystalline cellul ose are
ther ébetoedlngwi th pregel atini zed starch being nore
preferred. As crystalline cellulose, Ceolus ﬁproduct
of AsahiceChehbeal dendustiyeSosucht ds) hvgrpaetiedrarly
preferred. As pregelatinized starch, PCS (product of
(hpsahkychenitalet hdlsetyutese) Lt BYYrandPsPRrEhcebHplose,
(product of Colorcon Japan Limted) are particularly
etpyef epteédlopee27d methylEgghplréssSef preferred sugar
al cohol s which can inprove dissol ution of cgppﬁung gl)
i ncl(ddePraniipol, CORPPRAPEOPUCANG SXPPIYEL Y 2t hESE!
mannitol is particularly preferred. %OOﬁSL To
POvhECRBMYBSILYVARYSPYFRE L pABBBNt PRVENLNYA, 2getal
wat er-soluble diluent other than su ar al cohol may be
dighhgdanERanpsrester ehe ﬁﬁ%é?igﬁﬂuBFg 8fPdent incl ude
fructose, purified sucrqQse, sucrose, purified.sucrose
sphdPi carryrant 8erivatigse, Sihydrod lPS@G%@&,

sucrose. starch
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. Hypromellose 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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spherical granules, sem -digested starch, glucose,
gl ucose hydrate, powdered sugar, pullulan, and
P-cycl odextrin. Qher than saccharides, exanples
further include am noethyl sul fonic acid, naltose syrup
powder, sodiumchloride, citric acid, sodiumcitrate,
gl yci ne, cal cium giuconate, L-glutamne, tartaric

(h @St Shne DS & S ki iy dr ogent Bsd ¢ at et h ahmoal L cae bomat e,
dextran 40, dextrin, calciumlactate, povidone,

hyMes£ pgebp ¢ potyelhyd ene; ghylwt Inib00ompaendgol pdbhoinyl
Macr ogol 4000, Macrogol 6000, anhydrous citric,

al&bhaemp) | goacdehe sorkb Uyv hyylt ogeaphos phad epo pot assl uaretal
di hydr ogenphosphat e, and sodi um di hydr ogenphosphat e.

didhieywbdrel rnsaterbd ee di | aenylase pdef evabl yeseleeied 16y
sacchari des. Specific exanples include purified

me shize Dgka t s ucopskymé ackdsend| aehvsea grahatestefhutose,
gl ucose hydrate, powdered sugar, and puilulan, O

metheseylibet oseol sneprelppeferped: foO29fccharidgpom
the viewpoi nt of inprovenent of dissolution of

(igohpoimd $uyarthbcgPie) pfeparast oANEoRtarAFAY) -
conmpound (1) preferably contains a sugar al cohol in an

[O@dbunt of 0.01 to 99.0 wt.% nore preferably 20 to 80
wt.% particularly preferably 40 to_ 60 w.% Also, the
sol P8 phepar aPrBn°EoRPAPNPRECEEAPSGAGCEES preferibiy
contains a water-swellin dditiye in an anmount of

ceploioss @@rW?%V%rénBrgPi‘Y%W 0S2"PEUBE S WE TG, MO

particul arly. referableﬂ? to 50 wt.% [0030 . ln
prefareade wher t“ﬁ%r%cﬁﬁy Preparats o' cont dlms® t ]S

af orenentioned water-swel ling additive a ugar
Seéﬁ@Bﬁ%l?r?ﬁeaWSPgohﬁPrﬁﬁ?ithﬁelFFhéxaﬁaﬁgPéggFO &ligar

al cohol in the preparation is prefera 0.0 0
pobmg%yahgﬁ&-( R LS e%%%%e blyévéi%ﬁ%cula“y

%mater-smelling additive), nore preferably 1 to 10
PrgafPEEely wei ght (sugar al cohol), particul arly

0 ég%erably 1.5 to 4 parts by weight (sugar al cohol).
[ F 1] In addition to the conbination of the

af ore %igﬁgggﬁ%gé%vék%9%%| and @%&%@H@M@ﬂ&d&l_coating

addi'ti V& ar maceutical’ conmposition containing

ag%ﬁ?ﬁog do%%grngéggHﬁbgsfr%&ﬂ&%%@ %ogab?%phgﬁgbugb%ting

eht’, i'sint'egran a "bi nder, ui di zing
gD, LUy achag, e el ingo =
CORBX%QQH8H &ﬁt%okhgngghb%githg932]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,
Macrogol 6000, 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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Exanpl es of the water-insoluble diluent include
Laspartic acid, alginic acid, carnellose sodi um
hydrous silicon dioxide, crospovidone, calcium
gl ycer ophosphat e, magnesium silicate alum nate,
calciumsilicate, magnesiumsilicate, |ight anhydrous
silicic acid, crystalline cellul ose, cellul ose powder,
me$SYNb el | €c Bb umGumysht j cate, tisy nthet ice ahayri meimincorporated
silicate. hydroxypropyl starch.crystalline cellul ose,
infd Otihe pHEAhaSt@f Chal Wheapoget wpowterhe wheateger mvention.
oil, rice powder, rice starch, cellul ose acetate
[o@hthal ate, titani um oxi de, magnesi um oxi de,
di hydr oxyal um num am noacetate, calciumtertiary
phospbat ehet al ewpoahti um eahbonaheg, diragnésiian rate of
carbonate, precipitated cal cium carbonate, natura
compomhaun 5j | tcat ehacoanstaichl geapobatedncof nsharghssent
potato starch, hydroxypropyl cellul ose, hydroxypropyl
ins¢arcbn pakteuvabhydrogeaphesphapetanfiydgens, in” an amount of
gr anul at ed calciun1hydrogen?hosphate anhydrous, and
0.tatci 2fn dt hydrogeaphosphasklyOl thede, WEr §st BRFFheularly
cellul ose and cel |l ul ose powder are preferred as a
preaceebinsol bbte dPl Wené: [ 0033] Exanpl es of the
di sintegrant include adipic acid, alginic acid,
[0@24tarch, sodium starch glycol ate, carnell ose
carnel | ose cal cium carnell ose sodi um hygnous silicgn
O 6 ion,

di oXedé, véalchanrestrared EPaSdaPnelr 6s&°4di AfPara
crospovi done, |ight anhydrous silicic acid, .
whiehsial Bi hEP&EREuFBREIIEGAENBET EPGI BRFRGM s EaF&on
wheat starch, rice starch, cellul gse acetatet.
pht A8l &h€, PEEPENIMIEVERFALE, PowCedbstitleédt1on
hydr oxypropyl cellulose, cornstarch, p ed .
COP%égﬁééﬁtHPmBSPﬁﬂo(é afel, ﬁy8P8§$§tW9%ﬁg$ﬁ§|aforementlo“ed
cel l ul ose, hydroxypropyl, starch, pregelatiniz
coSE hPEhaoRBhoLOADUHNT driraEeT BoviHoRes ARy aFgages £or
n

citric, nmethyl cellulose, and calciu ’ I
SoéPHyHFSE@ﬁﬁﬁggﬁhﬁpégleﬁ”th@%e?agrﬁgﬁgéfd%ﬁ%l% B um
. starch glycolate are preferred I Si ran b
lmF@ééﬁ]O% the C@?éﬁﬁﬁegrgFeﬁﬁé ﬁgﬁng%i%éﬁbggeﬁaﬁF§§8 may e
syrup jpowder, gum_ar.ahi c, ar.abi ¢ . er, sodium
emgﬁgw%gtg,szagyfgﬁglaﬁyggﬁgﬁgéiﬁ%téﬁﬁg?@%; hydr ol yzed
el atin powder,. hydrolyze reh-Jjght ;anhydrous; ont
SO?PFF@FQd gpgfsﬁpﬁc%ggg%%cgﬁ%%%f@Cﬁﬁ%%ﬂbé1yﬁﬁ}é%% onte @
ar.boxynet hyi.et hyl .1yl drous 1Si I caR s6isoxirde
Sogégrpﬁ%%%é%¥lﬁﬁgﬁfn§nl§'P’u§#§F¥1gﬁc(azidypliéhf
fl%QE)i%re%u%e%' lc'o%'t%ra%'rd'acZﬂ?ﬂtna'dyart%rhy%rno}@i@. Q@é'ti_ng process
celTul'ose,” crystalline cellulose, synthetic alum num
inSinh Cat & s%'l%l?f ?}Ie%%lilaecipﬁ’! YA PP nd (1) is
copol'ydone, flour, "wheat starch, rice powder, rice
di%%}%rdcq’n Rol i acetate £el 1aHPpse B6etrie ing process
hthal at e, |pct§ﬁ sodi um sul f osucci nate, _
i ydrexyaldamnum ampeacel Ate, Tsedisbmipobaspeiat ion
artrate, water, sucrose fatty acid ester, purified
cc¥8latiithg RWrddeth suor aas,crgelad inbt De&or bidijected to the
dextrin,” starch, cornstarch, tragacanth, powdered
cda9RC YNJbe d AL BHe GONLRMIAtE Gl yRerd iorsuarismally
pot at'o starch, hydroxyethyl cellul ose,
e oetdnd met hyl cel | ul ose, hydroxypropyl cellul ose,
hydr oxypropyl starch, hydroxypropyl nethyl cellul ose
22083h hy draxy psropythaed iy c €8l dathpsei 2006,0f the present
hydr oxypr opyl net hyl cel | ul ose 2910,
hydr oxypr opyl net hyl cel | ul ose pht hal at e,
vi nyl pyrrol i done-vinyl acetat& copol ymer, pi peronyl
but oxi de, gl ucose, pregelatinized starch, fumaric
acid, fumaric acidstearic acid. polyvinyl acetal
di et hyl am noacet at e. hydr oxYpr opYl met hYl cel | ul ose 2910
m xture, pullulan, povidone, polyvinyl alcoho

ion i



tal c, magnesium carbonate, precipitated cal ci um

carbonate, cornstarch, potato starch, fumaric acid,

stearyl sodium fumarate, Macrogol 600, Macrogol 4000,

Macrogol 6000, beeswax, magnesium netasilicate

al um nate, sodium |l aurate, and magnesi um sul fate.

[ 0037] Exanples of the coloring agent include yellow
int&9P1 S8 SN Oé dEy ol O8d SIE gvit Oxh teng ta t aml i pxégeration

orange essence, brown iron oxide, -carotene, black
cohf &0n 0xy deomFoedd Bl up No. a Iph&noac8huecNoly 2zctFood Red

No. 2, Food Red No. 3, Food Red No. 102, Food yell ow
indBed #enanth Foaghye! kovwiNane Bhofl 0938] then codxampl Ese ofhus-

t he polishing agent include carnauba wax, hardened
préphrefokyViaybrapetrat epnwhi tle beesabkngtiyamt um oxi de,

stearic acid, calciumstearate, polyoxyl 40 stearate,
[oomghesi um stearate, purified shellac, purified

par af fi n. carnauba wax m xture, cetanol, talc, colored

si | Wer phothcubhict éighehkbaen par afppaedpeni dbfesolid

Macr ogol 1500, Macrogol 4000, Macrogol 6000, beeswax,
prgbycetinnnonoseéaiatgecompaurdsih) hicheBes Baknat®a

wax, titaniumoxide, and talc are preferred as a
supokrshiingoagbat cOpOBY] Process. Ny ¢ oul e ferred

limtation is inposed on the dosage form of the
emphdimaoeat Weal eeHposFt FBACELPEAe present invention,

so long as the drug preparation thereof can be or H

adniihiest er 661t6 @r§@BFé699nH6ﬂé&éﬁPlPﬁeC&BQS&Edfé? Vas

preferably a solid preparation, specifically  in the h
prpepffef Pyt H6Peff @r&ﬁ@gé§?tﬁamu8ﬁ FPHEPaaiﬁédfFﬁEnStarc ’

ranul es), or capsule. The_ solid preparation be .
whgpadaéeé Fﬁmé&ﬁﬁtéO%a85|91%H8ﬁﬁ5p58856??g¥ ﬁ@gﬁ%éeg in the

therefor. In one exenglified procegure, tg§ ts. the
PrpREFkBeBuPc AP LeBnPESPErah 8 St RECHr 8Seht I RvEnt ion i s

prepared through m xing the, aforenenti oned nd
S e e Sl e

and_optional additives.such _as,a di.sintegrant -
dlﬁ?ﬁ&é?}oﬁ FF&F&F%Fﬁdsidgﬁt}“a%PSb%ﬁégnésgé%goFS?Fﬁg“Slng @

agent, and a polishing agent, _and t i LS
Stﬁ%&@e§§é thF&&éhFeﬁérméxgn%FS? esqﬁg?h§§9%? a7pH of 3 to

produci ng solid preparations rj ' era
5. GPs “PoP pr ebr BE1 BASSEh Ehas SaaaRees” bAat tacapbe

S pr epar ati ons apa ar macopoel a.
cok%%%%hng 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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When t he pharnmaceutical conposition of the present
invention is in the dosage form of granules, the
granul es may be produced through bl endi ng conpound (1)
with a sugar al cohol and/or a water-swelling additive
and optional additives such as a diluent, a binder, a
di sintegrant, and ot her appropriate nenbers, and
wa@eanul ating the thus-obtai ned uni form m xture through
an appropriate technique. Additionally, the .
t hushpreduced gthaul psefrayrbée evavetnenth af coatipglid
agent by neans of a fluidized bed caster through
prepaayt hgn acsuspensionésopeotidn(bf Wiheclk dad s Ny adgeskn
onto the granul es. [0041] Wien the ,
suphaciradetidi the composdtpopcets twed priakeht 15 et pwed i s the
in the dosage form of powder, the powder (or.
prasenbgianahesdn nbycbedpr vdecedl toir bugh Bl epti hgereparation
conmpound (1) with a sugar al cohol and/or a
(1watentawelngngomddinfyél Ananepfronal 2hgeiet ved $th as
a diluent, a binder, a disintegrant, and other .
prapprapipat é2 efBBESINLBIt REFRBY F of M a2l fof pfer—swelling
adm xture, and pul verizing or mcro-granulating the 4 (1)
adghtisveht arfled aBMi%t BFEPERRDUGH an’ appPbpriate =ompoun
‘technique. Additionally, the thus:produced powder r
Wlﬁﬁcﬁé@ﬁénéﬂé@?oéréﬂﬂl@swﬁﬁﬁrbéw@iégag ﬁﬁgﬁtgv%OafF%&hese’
agent by nmeans of a_fluidized, bed coater thigugyth sugar

a2 §PpLagli RGER2EA5peAsi o/ SBPLEFBH"Sf CPRROEBEt i h Ageht
to.th wd LCr l , 0042
TP pover Lor mecogranuge) [00g2) 2o

invSntion is in the dosage form of capsule, the
[08¢8r enent i oned granul es or powder may be encapsul at ed
with coating ca l.es. 043 n.th
pharf&c &aticdar @3@68§i %%ﬁté%etﬁgpép sgnﬁhigggn Fenels
.in the dosage formof t . I : UGEdch
PP EAEry R o0n e SupPeagr e ol R 5 poudars T
m,xture containin e afor nt (+and
Swﬁ&éépf”&g e "addi't F\%edég’ﬁf gfiegﬁg?eﬁac}te}g%?gﬁé@g%r abify a
er. mxtur.e _cqnt aini af; ntioned;ceapayndent
Sw%%ﬁgng gggg%lgﬁcgﬁpﬁﬁgn%%g%ggtwé?g%ggﬁgklﬁngladditive?n °
an%ln -acceptable additives fan phanmrceut s6akssic examples of
ernatively, the tablets may be produced through
- aulating 3 'ngm%%lrd iWLUG G G eRkaLRRE 1ERE ni zed starch,
af Orerrent | oned onpound (1) and acceptable additives

a-Q%, Rhar @%/es#tail I3 Rhefal %I,y S dowder MKt Y& colate,
cont ai i ng € a

t orenenti oned compound (1), a sugar

cAh&aN9s AnNd/ 9%, A et 15 wel1hing seddi dateelaRde calcium,
accept abl e additi'ves Pbr pharmaceuticals, through a

cdechni e such Rs fd uidized hed yglcamyllatdean WWbse sodium),
agitation granul ation, foll owed by conpression nol di ng
s®fpde ferimed gr anul-esib sthe yees sk oofy preipriessilom Lose,
nol ding may be determined within an appropriate range,
pSRIdQNY s dheraff ecindfbdrhe raresentrheaeentidoniivssnoby be
i mpai r ed. e conpression nolding is preferably
qusqrrg@qq/ a&r 6.1 okl kit N par tdweulear ridmd tsptecore si.s
i nposed on the shape of the tablets, and | ens-shape,
di skarshapeshd oaings t ov-adwe tTirangl @ i taindk pol ypore isttapeszed
such as | ozenges are preferred. Additionally, the
stthusy prraoduceds tahl ietes amyl e faurdrtrero odatmedr th ta
coati ng agent by nmeans of a pan coater through _
D 1540 BlyH thith i sl sprensito i esiol autricore: of retfeer ooht | Ag ageatalline
onto the tablets.
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[ 0044] The pharmaceutical conposition of the

present invention generally has a conpound (1) content

of 10 to 30 wt.% (as free forn, preferably 12 to 25

wt.% Particularly when the pharmaceutical conposition

of the present inventionis in the table form the

conpound (1) content (as free form is generally 1 to
celD@1 6@ | abdelys priefetabt yos Axelyb Chgrtiadd et Inamstery Co.,

preferably 15 to 60 ng/tablet. [0045] The
Lt&onposinsh £ 1) cdl ssoy ubiofe proper tAs gfreted atinized starch,

phar maceuti cal conposition of the present invention
PCSanpbedeval afit echiy , Cieni exhnphdysdi s séb ut i brd t estisd Starch

di sclosed in the Japanese Pharnacopoeia, the United
15&ma(pso&MGmnaﬁopmbwachEwapa@n@Dmi@ﬁ®mr@@%amaftlCUlarlY

Phar macopoei a. Exanpl es of the test nedi um enployed in
préherdegdsol ution tests will next be described. [0046]

Non-limtative exanples of the aforenmentioned strongly
[0O@eVdic dissolution test nmediuminclude the JP 1st

f|UId descri bed in the Japanese Pharnacopoei a, and

" USPxOnDNeBICPE SrAfiFared Gageri elFPPHswihelt C@ﬁzwﬁrove

described in the United States Pharnmacopoei a. % %
dlmﬁlutn@na@fv@oré&@wﬂeélbfl@%u(éi?s%%% oh t @8V CEtT ol and

i nclude the JP 2nd fluid and phos
xyém@é (PH 1)/ dedEHi tild 35 H%ﬁﬂzﬂ@sy P Erea.

Phar macopoei a; "USP Phosphate Buffer (pH 6.8),
(08Pl ated Intestinal Fluid wthout Enzyne" descri bed
in the United States Ph% ngcogoela and Ph ghat
) “88s

Buf f'&r tB6I GPIBARSEpH"62 FPBERTI ANYRBCEGFopeakater™
Sohuai tni L RE"S PhISS KRy b8 SR el HEAT Ul hauf ngode B
ExEPHESoBF uh e HR L e DOFTE] COReChTBed [ FRS ShRaness
PUBRELER. S ST EE Phar HaEOpvel B ARt et ate sgu%%él're'% &

Sol ution t he Eurogpean

IrPRELRECO %@FSS@AI%@EM§F998|33E 8FY uPEGTRERT VAT hE"
Spgﬁélﬁa&nguPU1e ¥m§|§98ggzgﬂpgg¥§gh5)glucoE@megﬁﬁcose

ron~tes

ed to th b |
hy&F?%SVuP %ﬁefgg? ﬁé§|3§%gﬁe %ngargg Ph g ﬁdeXtﬁoaé Other

tha%S% E%ggalaeghee§8ﬁ5§§EOQQ'gge%hQﬁgﬁﬁegogbﬁnowbﬁ?lghﬁfonic

Io e issolutiontest nmediumis a buffer solufion

acgﬁrlﬁgﬁ%%sgf g pgo%ﬁeghesB%%hm”%ﬂU@gh@Qerﬁk%chBc1d
€ correspon 5 har macopoeia is preferably
SOQQBRr%HEQQtEQ E@&blne, 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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within a range of 0.05. [0049] When t he
conposition is subjected to the dissolution test
di scl osed in the Japanese Pharnmacopoei a (paddl e
nmet hod; at a rotation rate of 50 rpm), the conposition
preferably exhibit an average percent dissolution of
conpound (1), in a dissolution test nmedium having a pH
sa@n®r Bie®f 6R%arriki ghempilr s3Q nuilnidee prafitfered eicstomret,
of the dissolution test and 70% or higher in 60
sudi okt es1 aft&se f heast@sd , gmnel 95 ef @rabd ye 7096 oro i ghedrate,
in 30 mnutes after the start and 80% or higher in 60
powdietd @ssedd ey dhe sthArdlap 008G] these, Weartdstwe is more
conposition is subjected to the dissolution test
préfsctosed in the Japanese Pharnmacopoei a (paddl e
nmet hod; at a rotation rate of 50 rpm, the conposition
[opreferably exhibit an average percent dissolution of
conmpound (1), in a dissolution test nmedium having a pH
of Brénm OhGSSQ&WPOhnghef inpBovanantesfafit 8FOLHEISR AP
of the dissolution test. [0051] As used herein,
compeutidvét hgetper eehtddpssphtd T op ?%ﬁ%@én%ﬁgaﬁo%Q%F%ﬁe
of percent dissolution val ues obtained fromat | east
pr@fepeklgrabhyabns nar supraf eFadNgLl 121 s8N @Cprepatati Bh ©°

sanples of a singlet Exanp
99p9e§én%,|mVéﬁtPéﬁf@FP¥Eﬁe%@ be %%s@%rﬁedp?ﬁtﬂgPé?Ffo

way of exanpl es, which should not be construed as,
prefarebhy fAetPnéBntFon-t Hek2R 0.t O0E3YL égﬁﬁﬁﬁﬁfﬁ.lon

(Effect of diluent) _ .
containing compound (1) preferably contailns 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]

Tn 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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Tabl et s contai ni ng conpound | a were produced according
to the formulations shown in Table 1 (all values in
the table are on "ng" basis). The tablets were
anal yzed in ternms of dissolution of compound la in
accordance with the nmethod 2 (paddl e nethod) at a
rotation rate of 50 rpm descri bed in the Japanese
£1.Phas IBeonaed @ , Pernest i ¢hisisol altéoro wasg cagent at@dodyishing
aver agi ng percent dissolution values of three tablets
ag®it t hersamesd orony ajs orme Ant eet abe i ferepit #n@yntion
was enpl oyed as a dissolution test nedium The acetate
is badf ermgptted, 0) was prepared through the fol |l owing
pr ocedure. Met hod for preparing the acetate
otzffer (pH: 4.0): Sodium acetate trihydrate (2.45 Q)
and glacial acetic acid (4.9 g) were wei ghed, and
purkfhedlwat ef was wadded-fhepetblesdithantt hectivdal L-
vol une of the buffer came to 1,000 ni. [0054]
aspPreparation aigtabtetsid, carm¢hleaghsedsen, hydrous
i ngredi ents shown in Table 1 excepting hydroxypropyl
sitetonl dsexadd, magpesduitstear at &Cwer ed Ay Ke8OBYORRAAEE /
of a nortar, and the m xture was granul ated by use of
nmaqoeedws hyHioxyprepyhicelrful 68&C58NUEL6ACATRe Magnesium
t hus- produced granul es were m xed W th nmagnesi yum
sistearat el igbtt ARhEBYOYFePdl §FaAuPEsIneFEYEbRpI&88edeltulose,
into tablets using 8.0 m% round shaped dies and .
ceplnthes BOVWFeB, kNYBENEBHBr 8SBNORF 0P E&ICRECL haYBhYCTtLC
yield tablets of interest. In Exanple 1, thﬁ follomhﬂgl
alwmieriafslhepr ke ehipP698UPESPY he SFAGFBAFERES 2 SPEIC es€,
Tabl e %. Lact ose [ Phar mat ose 200M tr%de naneé#, rice
flaanni vbEaf MBRALEN( t FAGe CndREY] PO¥GFRst 4PER [ BGFRstaren

poirase TATELL cryst allLne ceoLlulose, LOaglis ! 8d8uniun
o0 L8, Oy aL 3 . L0 b St Bl e,
caRgrestum stearat e | byoual (trade pare)] 005k
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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D E Conpound | a 40.41 40.41 40.41 40.41 40.4 Lactose
99.79 99.79

light anhydrous silicic acid, crystalline cellulose,
synthetic aluminum silicate, wheat starch, rice starch,
cellulose acetate phthalate, calcium stearate, low-
substituted hydroxypropyl cellulose, cornstarch, powdered
tragacanth, potato starch, hydroxyethylmethyl cellulose,
hydroxypropyl starch, pregelatinized starch, monosodium
fumarate, povidone, anhydrous citric, methyl cellulose, and
calcium dihydrogenphosphate. Of these, crospovidone and
sodium starch glycolate are preferred as a disintegrant.
[0034]

Examples of the binder include maltose syrup powder,
gum arabic, gum arabic powder, sodium alginate, propylene
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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Manni t ol 99.79 99.79 99.79 Cornstarch 42.8 42.8

hydroxypropyl starch, hydroxypropylmethyl cellulose 2208,
hydroxypropylmethyl cellulose 2906, hydroxypropylmethyl
cellulose 2910, hydroxypropylmethyl cellulose phthalate,
vinylpyrrolidone-vinyl acetate copolymer, piperonyl butoxide,
glucose, pregelatinized starch, fumaric acid, fumaric acid-
stearic acid-polyvinyl acetal
diethylaminoacetate-hydroxypropylmethyl cellulose 2910
mixture, pullulan, povidone, polyvinyl alcohol (completely
saponified product), polyvinyl alcohol (partially saponified
product), sodium polyphosphate, Macrogol 4000, Macrogol 6000,
Macrogol 20000, D-mannitol, and methyl cellulose.

[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 o0il, gelatin,
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42.8 Cstalline cellul ose Pre g elatinized starch
42. 8

talc, magnesium carbonate, precipitated calcium carbonate,
cornstarch, potato starch, fumaric acid, stearyl sodium
fumarate, Macrogol 600, Macrogol 4000, Macrogol 6000, beeswax,
magnesium metasilicate aluminate, sodium laurate, and
magnesium sulfate.

[0037]

Examples of the coloring agent include yellow iron
sesquioxide, iron sesquioxide, titanium oxlide, orange essence,
brown iron oxide, P-carotene, black iron oxide, Food Blue No.
1, Food Blue No. 2, Food Red No. 2, Food Red No. 3, Food Red
No. 102, Food yellow 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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42.8 Sodium starch glycolate 10.0 10.0 10.0 10.0 10.0
Hd o ropy' cellulose 6.0 6.0 6.0 6.0 6.0

tablet, granules, powder (including fine granules), or
capsule. The solid preparation may be produced through a
widely known production method therefor. 1In one exemplified
procedure, the pharmaceutical composition of the present
invention is prepared through mixing the aforementioned
compound (1), a sugar alcohol and/or a water-swelling
additive, and optional additives such as a disintegrant, a
binder, a fluidizing agent, a lubricant, a coloring agent,
and a polishing agent, and the mixture is processed through,
for example, the method of producing solid preparations
described in the general rules for preparations in the
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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My stearate 1.0 1.0 1.0 1.0 1.0 Weight/tablet 200.0 ny
200.0 nmg 200.0 ng 200.0 ng 200.0 ng [0056]

microgranules) 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, to thereby form
a uniform admixture, and pulverizing or micro-granulating the
thus-obtained admixture through an appropriate technique.
Additionally, the thus-produced powder (or microgranules)
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 powder (or microgranules).
[0042]

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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Fig. 1 shows the results of the dissolution test (in
acetate buffer solution (pH 4.0)) of the tablets of
formulations Ato Ein Table 1. As is clear fromFig.
1, tablets containing mannitol as a dil uent
(fornmulation B), those containing pregelatinized
starch as a diluent (forrmulations C and D), and those
corfoM @i i Ngherysd Addd e &edd Wagso@asd a(di ) uendugar alcohol
(formulation E) exhibited excellent conpound |a
andl $504 Ut d Q- chak Brief | Sdd Lsivdabded saconpramiagadditives
manni t ol and pregel atinized starch as a dil uent
fok Tk ih At d o ) 1 @ndk 1 hosgh CONt @ik Ngueremndh ois afthiidized
crystalline cellulose as a diluent (fornulation E)
be@Xdt Dl B9 104 &0 X861 t £01 o€ ogrponnta t sowlj sSol Lvven by
characteristics. In contrast, when | actose and
coRPFaSE B6€ mo Wi € @f etigenesahéy enphoyesd. asiidi lwemsure of
were enpl oyed (forrmulation A), the conpound | a .
corflb 8804 Ubh afo pd dperhyy was desatmshadtof ynif0@s73ppropriate
Exanpl e 2 (Studi es on disintegrant) I ngredi ents
rasfownsd nldadl @s 2tfal ¢fYatuesfi phehereaphe areephiopgts not
basi s) excepting hydroxypropyl cellul ose and magnesi um
imsteacat e Ther eamipmets byomeenisi ofg al hrortaieranedy tiRr formed at
m xture was granul ated by use of aqueous hydroxypropyl
6 tel 18l b¥e Sb yta o cirer thiust priclRic elb gramrAss dlertde shape
m xed with nmagnesium stearate, to thereby yield
of gthauteslekse eodptessed pRto HabkefBans n§OBRO | AHEL-
round shaped di es and punches at 7.8 kN of conpression
triangke, t andhepebyoyi ehdPeabFEEs 8F iLAEEREse. are prefppred.
a manner simlar to that of Exangle 1, the produced q
Addapiesahere ahal yrea-PrOfBERE bRPUPESoMaYi BR EPBEE?Fy?Oate
The percent dissolution was cal cul ated by avera ing
wipbreefPaliBgoraeNbnPYargagsoP 't hr BA"t S6P Frsﬁhﬁggg.
In Exanple 2, the followng d sintegrants were
speaplByed éHapéaﬁﬁaPéao&PFﬁ%Bnefaﬁ%FhSP? ing ageghyPhp the
starch glycolate [Prinojel (trade nane)], crospovidone
tappglFypl asdone (trade name)], carnellose cal ci um
hECG—SOS (trade nane)], and | ow substituted
[OR¢A¢ oxypropyl cellul ose [L-HPC (trade nane)]. [00581

[Ta%%% %Lai%gg%h%gkgq %%%%o@ition 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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G H 1 Conpound |la 40.41 40A1 40.41 40.41 Mannit ol
102.59 102.59 102.59 P ese atinized starch

Japanese Pharmacopoeia, the United States Pharmacopoeia (USP),
and the European Pharmacopoeia. Examples of the test medium
employed in the dissolution tests will next be described.
[0046]

Non-limitative examples of the aforementioned strongly
acidic dissolution test medium include the JP 1lst fluid
described in the Japanese Pharmacopoeia, and "USP 0.1N HCI,
Simulated Gastric Fluid without Enzyme" described in the
United States Pharmacopoeia.

[0047]

Non-limitative examples of the dissolution 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.

[0048]

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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40.0 40.0 40.0 Sodium starch cilycolate 10.0 C
ospovi done

These dissolution test medium are prepared through
methods described in the corresponding Pharmacopoeia. When
the employed dissolution test medium is a buffer solution,
variation of the pH of the test medium specified in the
corresponding Pharmacopoeia is preferably controlled to fall
within a range of £0.05.

[0049]

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 average percent dissolution 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 average 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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Carnel | ose Ca Low substituted hydroxypropyl
cel | ul ose 10. 0 Hydroxypropyl cellulose 6.0 6.0

preparation samples of a single type.
Examples
[0052]

The present invention will next be described in detail
by way of examples, which should not be construed as limiting
the invention thereto.

[0053]
Example 1 (Effect of diluent)

Tablets containing compound la were produced according
to the formulations 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

30



stearate 1.0 1.0 1.0 1.0 Wei.
00.0 ng 200.0 ng 200.0 ny

ht/tabl et
[ 0059]

oS

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 Example 1, the

following materials were employed as the ingredients listed

in Table 1.

Lactose [Pharmatose 200M (trade name)], mannitol
[Mannit (trade name)], cornstarch [Cornstarch (trade name) ],
crystalline cellulose [Ceolus (trade name)], pregelatinized

starch [PCS

(trade name)l,

(trade name) ],

sodium starch glycolate

hydroxypropyl cellulose [HPC-L

[Primoijel

(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
Hydroxypropyl 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)) of the tablets of

formulations A to E in Table 1. As is clear from Fig. 1,
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Fig. 2 shows the results of the dissolution test (in
acetate buffer solution (pH 4.0)) of the tablets of
formulations Fto |l in Table 2. As is clear fromFig.
2, tablets containing sodiumstarch glycolate or
crospovi done as a disintegrant exhibited an excell ent
conpound | a dissolution property. [0060] Exanple 3
talabt et socont mimi nge coipolngs | a weleept odbieedu azeordi hy
to the fornul ations shown in Table 3 (all values in
thohe tabteinane predeipt basisd, samdchere andlyzedtin
terns of dissolution of conpound 7a in a nmanner
(fsimilaricns t hatndfDExanpl etlosexeeptathipgociRstalline
hydrochloric acid (USP 0.1N HCl), water, and phosphate
ceblfifese sob ut i dhlprL sfgymlpwl@ho@bh%%llbm?%rexcellent
solution (pH 6.8)] were enployed as dissolution test
compdingh 13 ndeashl ehbpt Clpp batee F bRt 1 Fhgr RIS Gtk ining
in Table 3 excepting hydroxypropyl cellulose a ng .
napphhesi it sPearat et wWet 259 Xedr £ gt her d1angrt htormulation
m xture was granul ated by neans of a f|UIg zed 9
D) gradurapoe ?ﬁ?%%bﬁl%%r%??ﬁbt%ﬁu%%ﬁscﬁyaFﬁ ;b?8p9? lulose as

cel l ul ose solution onto the. m xt

2 §F MG B GRFBUHFREE WP | hoRARLEF AT aFearArE. [TRT CoNound
1ab§$%§3% Rt ?é?%%%§?§%§£5a08?§£%§%§9 tenetiat 7o
angn?m%ﬁzmga‘e L
o SIELER TR BELSETL L RO MM AL o uspatiety
property was unsatlsfactory.

[0057]

Example 2 (Studies on disintegrant)

Ingredients 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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Conpound la 40.4 40.4 40.4 40.4 40.4 Lactose 99.2
99. 2 Manni t ol

In Example 2, the following disintegrants were employed

and compared with one another.

Sodium starch glycolate [Primojel (trade name) ],

crospovidone [Polyplasdone (trade name)], carmellose calcium

[ECG-505 (trade name)], and low-substituted hydroxypropyl

cellulose [L-HPC (trade name)].
[0058]
[Table 2]
Formulation (mg) F G H I
Compound 1a 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
Sodiumi starch glycolate 10.0
Crospovidone 10.0
Carmellose Ca 10.0
Low-substituted
10.0
hydroxypropyl cellulose
Hydroxypropyi 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

acetate buffer solution
formulations F to I in Table 2.
tablets containing 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

(pH:

.0)) of the tablets of

to the formulations shown in Table 3
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(all values in the table




99.2 99.2 99.2 Cornstarch 42.0 42.0

cel | ul ose

are on "mg" basis),

Crystalline

and were analyzed in terms of dissolution

of compound la in a manner similar to that of Example 1,

except that 0.1N hydrochloric acid

phosphate buffer solution

solution (pH: 6.

In each tablet production,

8) ]

(pH:

6.8)

(USP 0.1N HCI1),

water,

and

[USP Phosphate buffer
were employed as dissolution test medium.

ingredients shown in Table 3

excepting hydroxypropyl cellulose and magnesium stearate were

mixed together,

fluidized bed granulator through spraying aqueous

hydroxypropyl cellulose solution onto the mixture.

produced granules were mixed with magnesium stearate,

and the mixture was granulated by means of a

The thus-

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 1a 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
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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42.0 Preg_el atini zed starch 42.0 42.0 Crospovi done
10.7 10.7 10.7 10.7 10.7

Figs. 3 to 5 show the results of the dissolution test
(in 0.1N hydrochloric acid, in water, and in phosphate buffer
solution (pH: 6.8)) of the tablets of formulations J to N in
Table 3. As is clear from Figs. 3 to 5, tablets containing
mannitol and pregelatinized starch exhibited an excellent
compound la dissolution property in 0.1N hydrochloric acid
and in water.

[0063]
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 cocating 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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Hydr oxypropyl cellulose 6.1 6.1 6.1 6.1 6.1 MW
Stearate 1.6_1.6 _ 1:,6 _ 1.6_ , _1.6

solution (pH: 6.8) [USP Phosphate buffer solution (pH: 6.8)].
The results are shown in Fig. 6. The percent dissolution was
calculated by averaging percent dissolution values of six
tablet samples.

Separately, by means of a pan coater (Hicoater Mini,
product of Freund Corporation), film-coated tablets were
produced through coating non-coated tablets with a coating
agent [OPADRY 03F42132 (trade name)] predominantly containing
hypromellose, generally employed as a rapidly soluble coating
agent; a coating agent [OPADRY AMB (trade name)],
predominantly containing polyvinyl alcohol, generally
employed as a rapidly soluble coating agent; a coating agent
[Aquacoat-ECD (trade name)], predominantly 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 values 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

36



Wei ght/tabl et 200.0 ng200.0 ng | 200.0 ng 200.0 ny
200.0 ng [0062] Figs. 3to 5 showthe results
of the dissolution test (in 0.1N hydrochloric acid, in
wat er, and in phosphate buffer solution (pH 6.8)) of
the tablets of fornmulations J to Nin Table 3. As is
clear fromFigs. 3to 5, tablets containing mannito
suapdnptegelabi ngzedostatehngxhbbitedoanoéxngbkentllose [TC-5
conpound | a dissolution property in 0.1N hydrochloric
(taedd aade) h.watrera 063 Hxande o (StadieS Dremple 1,
coati ng agent) I ngredi ents shown in Table 4 (al
theakuéslinncbheetiabbblate warénglibbhasts) excdpsenyution tests
hydr oxypropyl cellul ose and nagnesi um stearate were
inmaxetategetihéer anduthenai Xptredwds gndnupHted.by. The
means of a fluidized bed granul ator through spraying
reagleeusrhydhoxypiopyioeced | ulBse motarioromol utheon was
m xture. The thus-produced granules were mxed with
cafraghesednbst edeatelngoreheeebydypepduianuvesugeref six
conpressed into tablets using 8.5 nm(l) round shaped
talles ap@PrpBfches at about 10 kN of conpression force,
to thereby yield tablets of interest. The tables were
(0864l ed with a commercial coating agent by means of a
pan coater (H coater Multi, product of Freund
[TeBtpBofation), to thereby prepare filmcoated tablets.

ASTh DEGiER@Y By agent, @ Pfnbnead Proguct [ OPADRY
e TTarfe) T, Pregofim mamt Ty cont al ni ng
hyp.g.bPHU was—Hsed—+hr—g—aRrer—sinlar to that of

D~ -

L Was—t
l:y::nrrnvlénmtOTf ablets lcoated W14 opADRY 03E42132 (3 rrg),

t Pregelatiaededtansht h OPADRY 0#24%132 (10| ng), and those
not Craspbeidoferon- coated tablit’s) were subjected to

Higaoypiopyooellvgsts iin phosphatle buffer| solution (pH

6. 8) MpdeRrdthosphat e buffer ggl ution (pH 6.8)]. The

FeSdightAGBIENOWN 1IN F1 G- 5.0 HE percent di ssol ution

was cal culated by averaging percent di ssol uti on val ues
of six tablet sanples.

[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 1is 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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Separately, by nmeans of a pan coater (H coater Mni,
product of Freund Corporation), filmcoated tablets
wer e produced through coating non-coated tablets with
a coating agent [ OPADRY 03F42132 (trade nane)]
predom nantly contai ning hypronel | ose, generally
enpl oyed as a rapidly soluble coating agent; a coating
inageataf OPADRYe AMBo (Ut ade hafe) #; Spredoni nant |y
cont ai ni ng pol yvi nyl al cohol, generally enployed as a
rapi dly soluble coating agent; a coating agent
[ Aquacoat - ECD (trade nane)], predom nantly contai ni ng
ethyl cellul ose, serving as a pH i ndependent
sust ai ned-rel ease-type coating agent; or a coating
agent [Eudragit L30-D55 (trade nane)], predom nantly
contai ni ng nethacryl ate copol yner LD, serving as a
pH dependent enteric coating agent, the anmount coating
agent in each case being 10 ng. In a manner simlar to
that of Exanple 1, these filmcoated tablets were
subjected to dissolution tests in phosphate buffer
solution (pH 6.8) [USE Phosphate buffer solution (pH
6.8)]. The results are shown in Fig. V. The percent
di ssol ution was cal cul ated by averagi ng percent
di ssol ution values of six tablet sanples.
Further, by means of a pan coater (Hi coater Multi,
product of Freund Corporation), filmcoated tablets
wer e produced through coating non-coated tablets wth
a coating suspension (10 ng) containing about 60% of
hypronel |l ose [TO5 (trade nanme)]. In a manner simlar
to that of Exanple 1, these filmcoated tablets were
subjected to dissolution tests in acetate buffer
solutions (pH 4.0) and (pH 4.5). The results are
shown in Fig. 8. The percent dissolution was
cal cul ated by averagi ng percent dissolution val ues of
six tablet sanples. [0064] [Table 4] Ingredients (ng)
Formul ati on Corn sound la 40.4 Mannitol 99.2 Pre
el atinized starch 42.0
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Crospovidone 10.7 Hdrosm | cellulose 6.1 M s earate
1.6 Wight/tablet 200.0 m [0065] As is clear
fromFig. 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 with non-coated tablets. Furthernore, the
[CharDwnt of coating agent did not affect the dissolution
behavi or. As is clear fromFig. 7, tablets
[Crogted) wth a coating agent other than an enteric
coati ng agent exhibited a considerably excell ent .
di ssotuttomg prapeet ywhich comgaimsclarNfrom®Hgpregyridin-
tablets coated with a hypronel | ose-based agent
2 - ekhithi-t €d Sar? Redu \vallelntd iynedediameimo Jdasdsinut!i lore — £ [ (5-
property in acetate buffer solutlon (FH 4.0) and
methyl-4,5,6,7-tetrahydrothiazolo[5 yridin-2-
y1l)carbonyl]amino}cyclohexyl)ethanediamide, represented by
formula (1):

[F1]
CH

N\CH

5&* So

, a pharmacologically acceptable salt thereof, or a hydrate
of any of these, (B) a sugar alcohol, and (C) a water-
swelling additive, and which is coated with at least one
coating agent selected from among hypromellose, methyl
cellulose, ethyl cellulose, hydroxypropyl cellulose, and
polyvinyl alcohol.

[Claim 2]

A coating tablet which contains (A) Ni-(5-
chloropyridin-2-yl)-N°-( (1S, 2R, 4S)-4-
[(dimethylamino)carbonyl]—Z—{[(5—methyl—4,5,6,7—
tetrahydrothiazolo[5,4~-clpyridin-2-
yl)carbonyl]amino}cyclohexyl)ethanediamide, represented by
formula (1):

[F2]
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in acetate buffer solution (pH 4.5). [Cdains] [Caim
1] A coating tablet which contains (A N

(5-chl oropyridin2-y1)-N2-((15, 2R, 48)-4-[ (di met hyl am no
) carbonyl] -2-([(5-

met hyl - 4,5, 6, 7-tetrahydrot hi azol o[ 5, 4-cl pYri di n- 2-

yl ) car bonyl | am no ycI ohexyl ) et hanedi am de,

represented by fo Ia(l) [EI] CHI3 NCH3 / HCMN O
, a pharnmacol qgi CHL[ﬁyI acceptable salt thereof, or a
hydrate of any O ese, (B) a sugar al cohol, and (C

dditive, and which is coated wth at
agent sel ect ed fro anong

a water-s li

| east one oat

hypro Vg QI e, eth Il):ellul ose,
hyd C}ﬁj] d

HGT pol yvinyl al cohol. [Claim

, a pharmacologically acceptable salt thereof, or a hydrate
of any of these, (B) a sugar alcohol, and (C) a water-
swelling additive, and which is coated with at least one
coating agent selected from among hypromellose, ethyl
cellulose, and polyvinyl alcohol.

[Claim 3]

A coating tablet according to claim 1 or 2, wherein the
coating agent is hypromellose.
[Claim 4]

A coating tablet according to any one of claims 1 to 3,
wherein the coating agent is contained in an amount of 0.5 to
20 wt.$% with respect to the total weight of the coating
tablet.

[Claim 5]

A coating tablet according to any one of claims 1 to 4,
wherein the sugar alcohol is one or more species selected
from among mannitol, xylitol, or erythritol.

[Claim 6]

A coating tablet according to any one of claims 1 to 5,
wherein the sugar alcohol is mannitol.
[Claim 7]

A coating tablet according to any one of claims 1 to 6,
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A coating tablet which contains (A) N -(5-
chl oropyridin-2-yl)-N2-((IS, 2R, 4S) - 4-
[ (di met hyl am no) car bonyl ]-2-f[ (5-nethyl -4,5, 6, 7t et rahy
dr ot hi azol o[ 5, 4-c] pyri di n- 2-
yl ) carbonyl] am nol cycl ohexyl ) et hanedi am de,
represented by formula (1): [F2] , a
whphat machkoghtcaklywattépvabtieisale thepeefiglotinized starch
hydrate of any of these, (B) a sugar al cohol, and (C
and/wat eryswelling additiives.and which is coated with at
| east one coating agent selected from anong
[Chypmofrel | ose, ethyl cellul ose, and pol yvinyl al coho

[Caim 3] A coating tablet according to cIa|n11
or 2, cahéreintehé etoaricagdagentoi snkyprenmelf] gdeims 1 to 7,
[Caim4] A coating tablet according to any one

whetedhaths ¥ater3svwaheériepnafhetéyat i AgPagen atgnized starch.

contained in an amount of 0.5 to 20 wt.% w th respect
[CLeimh&ltotal weight of the coating tablet. [C aim5]

A coatln% tabl et according to any one of clains 1l to

4, $here ﬁnﬁhéa§&§§raépééﬁépgl§OoﬁéyopnﬁDPé §6€&W§sl to 8,

sel ected from anong mannit ol litol r er thrltp
WhpEPAPMEBE compounﬂ 68§F?ﬁ§“tt§61| ¥ 4eEBFdPng! Yo 1&ny

of cl ains m@e ein %he sugar al cohol is
Chﬁﬁﬁﬁ?ﬂéPleCPaVﬁ17P Altbat tRg*tabtet according to any

one of clains 1t
[ (dimethylamino) car%onyl -2-{[(5-methyl-4,5,6,7-

tetrahydrothiazolo[5,4~clpyridin-2-
yl)carbonyl]lamino}cyclohexyl)ethanediamide hydrochloride.
[Claim 10]

A coating tablet according to any one of claims 1 to 8,
wherein the compound represented by formula (1) is N'- (5~
chloropyridin-2-y1)-N*~((1S,2R,4S) -4~
[(dimethylamino)carbonyl]—2—{[(5—methyl—4,5,6,7—
tetrahydrothiazolo[5,4-c]lpyridin-2-
yl)carbonyl]amino}cyclohexyl)ethanediamide p-toluenesulfonate
monohydrate.

[Claim 11]

A coating tablet according to any one of claims 1 to 10,
wherein, when the coating tablet is subjected to a
dissolution test by the paddle method at a rotation rate of
50 rpm, the coating tablet exhibits an average percent
dissolution of the compound represented by formula (1), in a

dissolution test medium having a pH of 6.8, of 60% or higher
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wherein the water-swelling additive is pregelatinized

starch and/or crystalline cellulose. [Caim 8] A

coating tablet according to any one of clains 1 to 7,

wherein the water-swelling additive is pregelatinized

starch. [d aim9] A coating tablet according to

any one of clains 1 to 8, wherein the conpound
inrepresent e bftéornmt asf{d)t ist Nhd 5dissolution test and 70%

chloropyridin-2-yl)-N2-((IlS, 2R, 4S) - 4-
or [ 1 tyimet hih add no)cardonyfieR-{lhi€ Sstmetthyl -4, 5, 6, 7-

t et rahydr ot hi azol o[ 5, 4-c] pyri di n- 2-
[Cy4)rcatbbnyl | am no} cycl ohexyl ) et hanedi am de

hydrochl oride. [C ai m 10] A coating tabl et

acBordehgnyotahyednecebreiaomsol any @newsdr eilpime 1 to 11,

conpound represented by formula (1) is N -(5-
whehéonopyhédi Bhe- 9oyt N2g ((ASLoR ¥S)sukjected to a

[ (di met hylam n %carbon yl]-2-{[(5-nmethyl-4,5,6, 7-
diseptahyer ot iFbzbY of Be 40efple imehoed at a rotation rate of

yl ) carbonyl ] am nol cyclohexyl ) et hanedi am de
5OprP@}u%h%s%@@%h%@etﬁ%h%ﬁy%¥%%%ltfC?%l%Yﬁﬁ?ge per??nt

coating tablet according to any one of cl y
digheter AoN whENnt EReCeBRAPTAY ¥%B¥%%e?§e§u%Ye ?@@u%% §1 n a

di ssolution test by the paddl e nethod a% [ %@J h
le%@%HEfOBOt?EE]m?ﬂéu%o%?Yh@gt%bP%t xPi Bi tQ éV%¥a@%9 e

percent dissolution of the copp ound.re sented_b °
lnf%?nﬂ?%”?ﬁ? s di st ot Fon %@% b UL hAvA e B prpd 80%

of 6. 8, 88 her h n%nutes after the
Ors?éﬂPerl?h dW%%BFﬁ %ﬁt?ESF %nﬁ 9% or higher in 60

?1nut$§ after the start. [Claim 12] A coating
[C{ahPet>According to any one of clainms 1 to 11,

when e.coati tablet [

wh b
'gsgthFGQ gggeﬁyafhe pad@le né?ﬁbgﬁu%eqé %ﬁ qng'l to 12,
B Bt B asbl it FORCBhCt haoA0Rpbna Y Chr 68ant & ayerage

i'on © e conpoun resented by

dl%%gguglo&1%§6&b ? Ehgségg&ign @ﬁgdngglgnkgégfﬂgn erE of

m nutes after the sta

50 rﬁh?gggaf 859%h§nt%8§gt F%p?B%Q%rTH'QOQEabQ SQrcent
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.
[Claim 14]

A coating tablet formed of a tablet which contains N*-
(5-chloropyridin-2-y1)-N*~( (1S, 2R, 4S)-4-
[ (dimethylamino)carbonyl]-2-{[ (5-methyl-4,5,6,7-
tetrahydrothiazolo[5,4-clpyridin-2-
yl)carbonyll]amino}cyclohexyl)ethanediamide p-toluenesulfonate

monohydrate, represented by formula (la):

[F3]



A coating tablet according to any one of clainms 1 to
12, wherein, when the coating tablet is subjected to a
di ssolution test by the paddle nethod at a rotation
rate of 50 rpm the coating tablet exhibits an average
percent dissolution of the conpound represented by
formula (1), in §}ﬂissolution test nedi um having a pH
of 4.5, of 85%oryhigher in 30 mnutes after the start
of the dissoliontest. [Caim 14] A coating
tablet fornmed Off a tabl et which contains
NI(5-chIor8pyri"n-2-y1)-hQ-((15,2R,45)-4-
[ (di met hyl @am n hr bony1] - 2-f[ (5-net hyl-4,5, 6, 7-
g
oRy! 1Rni,

ot 0[d, 4N Frdin-z- (13)
fol dicl hhedyl ) et .
3%- nesuifonafﬁg%?roh drate,ﬁggp rnggéHby F%?nula
(1a): [F3] , man@itol, and pregel atinized starch, and

which is coated with hypronel | ose. , ,
, mannitol, and pregelatinized starch, and which is coated

with hypromellose.
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