i1~ ?IEscription'TitIe of I nvention: PHARMACEUTI CAL COVPQOSI T1 ON. HAVI NG
| MPROVED SCLUBI LI TY Technical Field [0001] The present invention

(i S50l uti on propert | os. contai ning a compound tha S T

effect on activated bl ood coagul ation factor X, and that is usefubw§§_g;__

preventative and/or therapeutic drug for t hronboti ¢ di seases. Background
Art [0002] N1- (5-chl oropyri difs Nes (4-

[ (di met hyl ami no) carbonyl1]-2-[[ (5- net y 5 6 7-

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

yl ) car bonyl ] am nol cycl ohexyl ) et hanedi am de represented by the foll ow ng

formula (1)5ithROQ3] Ihvemrulod :1]JPHARMACEUTICAL COMPOSITION HAVING

IMPROVED SOLUBILITY

Technical Field
[0001]

The present invention relates to a solid
pharmaceutical composition that is improved in its
dissolution properties, containing a compound that
exhibits an inhibitory effect on activated blood
coagulation factor X, and that is useful as a
preventative and/or therapeutic drug for thrombotic

diseases.

Background Art
[0002]

- (5-chloropyridin-2-y1)-N%- (4~
[ (dimethylamino)carbonyl]-2-{[ (5-methyl-4,5,6,7-
tetfahydfothiazolo[S,4—c]pyridin—2—
yl)carbonyl]amino}cyclohexyl)ethanediamide represented by
the following formula (I):
[0003]

[Formula 1]
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+2- 5 [0004] or a pharmacol ogically acceptable salt thereof, or a solvate
thereof (in the present specification, the conpound represented by formula

(I') is referred to as conmpound |, and conpound |, a pharnmacol ogically
acceptabl e salt thereof, and sol vates-thereof are also collectively
referred to as conpound I, etc.) is known to exhibit a potent inhibitory

effect on activated bl ood coagul ation factor X (activated factor X;

hereinafter, also referred o as FXa in the present specification) and be

useful as a pharnaceuti%gl &rug, particularly, an activated bl ood

coagul ation factor X inhi®itor (hereinafter, also referred to as an FXa

inhibitor or anti-FXa in e present specification) and/or an agent for

preventing and/ or trigati hr onbosi s or eq&glisn1(Patent Docunents 1 to
o)

4). [0005] W i s a L€l compound that exhibits favorable
solubility Lq£§j§imonglyHﬁﬁ%Sﬂc aqdleous sol ution, but reduced solubility in
a neutral aqu S solutionYe.N., a neutral buffer). A pharnaceuti cal
conposi tion containi ng congdu |, etc. as an active ingredient also

exhi bits poor dissolution properties of conpound I, etc. in a neutral
aqueous soll4%H. A nethod conprising coating a conposition containing

conpound |, etc. with one or t or nore cpating agents selected froma
cel | ul ose &dridv&harda I%ﬂﬂ%ﬁﬁ#%& %ﬁﬁﬁﬁﬁﬁﬁfeaﬁagErgb?Ee%  d°Hefi vative, and
a saccharide s kn as et hod for inproving.the dissolytion properties
o “compound 1L ity L [ELTE e ahl oo aoubrFalhaar bkt cal ¥

conpositio | i acti i diLen Pat ent
mp _dﬁgﬁ%ﬂ%‘%%ﬁﬁﬁ%gﬁ%%ﬁtﬁéc fu B3 @ﬂ) £t YSféPQ%S LENL s (P

Docunent 4) cl oses a pharmaceutical conposition
wherei n t hegent ©f LRMAHKbdnd SI}%@B(@%&SQLO@M&QlIESPECt to the

total weight of the ﬁharnaceutical conposition. Ctation List Patent

Docunent acceptable salt thereof, and solvates thereof are also
collectively referred to as compound I, etc.) is known to
exhibit a potent inhibitory effect on activated blood
coagulation factor X (activated factor X; hereinafter,
also referred to as FXa in the present specification) and
be useful as a pharmaceutical drug, particularly, an
activated blood coagulation factor X inhibitor
(hereinafter, also referred to as an FXa inhibitor or
anti-FXa in the present specification) and/or an agent
for preventing and/or treating thrombosis or embolism
(Patent Documents 1 to 4).
[0005]

Compound I is a basic compound that exhibits

favorable solubility in a strongly acidic agueous
solution, but reduced solubility in a neutral agueous

solution (e.g., a neutral buffer). A phafmaceutical

composition containing compound I, etc. as an active



[F0006]

Pat ent Docunent 1: WO 2003/000657 Patent Docunent

ingredient also exhibits poor dissolution properties of
compound -I, etc. in a neutral aqueous solution. A method
comprising coating a composition containing compound I,
etc. with one or two or more coating agents selected from
a cellulose derivative, a polyvinyl compound, an acrylic
acid derivative, and a saccharide is known as a method
for improving the dissolution properties of compound I,
etc. in the neUtrai region of a solid pharmaceutical
composition qggtaining compound I, etc. as an active
ingredient (Pa£;nt Document 4). Patent Document 4
discloses a pharmaceutical composition wherein the

content of compound I is 15% by weight with respect to

the total weight of the pharmaceutical composition.

Citation List

Patent Document

[0006]

Patent Document 1: WO 2003/000657
Patent Document 2: WO 2003/000680

Patent Document 3: WO 2003/016302

~ Patent Document 4: WO 2008/129846

Suﬁmary of Invention
Technical Problem
[0007]
An object of the present invention is to find a

novel method for improving the dissolution properties in



2 - WD 2003/ 000680 Patent Docunent 3: WD 2003/016302 Patent Docunent
WO 2008/ 129846

the neutral region of a pharmaceutical composition
containing compound I, etc. and thereby provide a solid
pharmaceutical composition containing compound I, etc. as
an active ingredient and having favorable dissolution

properties in the neutral region.

Solution to Problem
[0008]

. As a result of conducting diligent studies, the
present inventors have found that, surpriéingly, the
dissolution rate of compound I, etc. from.a
pharmaceutical composition can be improved drastically by
a very simple method of adjusting the proportion 6f
compound I, etc. in the pharmaceutical composition.

Based on this finding, the present invention has been
completed. |
[0009]

Specifically, the present invention relates to:
[1] a solid pharmaceutical composition containing N*-(5-
chloropyridin-2-y1)-N?-( (1S, 2R, 4S)-4-
[ (dimethylamino)carbonyl]-2-{[ (5-methyl-4,5,6,7-
tetrahydrothiazolo[5,4-c]pyridin-2-
yvl)carbonyl]amino}cyclohexyl)ethanediamide represented by
the'following formula (I):
[0010]

[Formula 2]



Summary of Invention Technical Problem[0007] An object of the present
invention is to find a novel nethod for inproving the dissolution
properties in 4 the neutral region of a pharnmaceutical conposition
cont ai ning conpound I, etc. and therebysprovide a solid pharnaceuti cal
conposition containing conpound I, etc. as an active ingredi ent and having
favorabl e dissolution properties in the neutral region. Solution to Problem
[ 0008] As a result of conducting diligent studies, the present

i nventors have found-th urprisingly, the dissolution rate of conpound
|, etc. froma pharnace N\ conposition can be inproved drastically by a
very sinple method of adjusting the proportion of conmpound I, etc. in the
pharmaceutical conmpd3iti Based on this finding, the present invention

has been conpletemT/FQpG —Specificatly, t Hd) present invention rel ates to:
N N H px ):jﬁ
N/:/>/ HN\H)LN

[0011]

or a pharmacologically acceptable salt thereof, or a
solvate thereof, wherein the content of the compound
represented by formula (I) is 0.5% by weight or more and
less than 15% by weight with respect to the total weight
of the pharmaceutical composition;

[2] the pharmaceutical composition according to [1],
wherein the pharmaceutical composition contains the
compound represented by formula (I) at 5% by weight or
more and 10% by weight or less with respect to the total
weight of the pharmaceutical compos}tion;

[3] the pharmaceutical composition according to [1] or
[2], wherein the dosage form is a tablet;

[4] the pharmaceutical composition according to any one
of [1] to [3], wherein the tablet has a density of 1.2
mg/mm’> to 1.4 mg/mm’;

[5] the pharmaceutical composition according to.any one
of [1] to [4], wherein the pharmaceutical composition
further contains a sugar alcohol and a water-swelling
additive as excipients;

[6] thé pharmaceutical composition according to [5],

wherein the sugar alcohol is D-mannitol or erythritol,



f-1] ai solid pharnaceutical conposition containing NL-(5-
chloropyridin-2-y1)-N2-( (IS, 2R, 43) - 4-

[ (di met hyl am no) car bonyl ]-2-1[ (5-nethyl -4,5, 6, 7-

t etrahydrot hi azol o[ 5, 4-c] pyridin-2- - 6 -

y1) car bonyl ] am nol cycl ohexyl ) et hanedi am de represented by the foll ow ng
formula (1): [0010] [Formula 2] -5 [0011] or a pharmacol ogically

accept abl e ;sal tpthereef ’—SQIrelqj.%%l \é@ﬁttﬂf‘er eqf ’pﬂlf‘él%&ﬁlhfe&oﬂﬂ@h of the
conpound represented by formula (1) is 0.5%Dby weight or nore and | ess than

15% by wei ght cwivish anespectc<lq ke et;ot al melght of the pharnmaceuti cal
conposition; [2] the pharmaceutical conposition according to [1], wherein
t he pharnadéeuti ceak phapmsctueicadntampsstihe ccorpadndiimepresegrdled by fornul a
(1) at 5% by weight or nmore and 10% by weight or less with respect to the

t ot al wei gWwhegkinhe hghasumece dtliccdlo lIcarmpdsintdrom; to] 3]andetiphawaeeeut i cal
conposi tion according to [1] or [2], wherein the dosage formis a tablet;

[4] the phaveadéng eéaldiddmsosist |p6r¢ge?c1@5rﬂd1wge<% octsclone of [1] to [3],
wherein the tablet has a density_of 1.2 mB to 1.4 ng/ MmB;__ [5] the
pharnaceutléél EBﬁpB§?FW6ﬁeHE&6?&|ﬁ@mPSSn%%OﬁnéQEoﬂﬁﬂn%(5%}4 mherein the

bt er-owel TG adal ST05 Seoyeriaes 8 IR Fucet o R s
nmposi tion
accordi ng 10 J[ah, LMer €Lt e sygan, A eahgle di B fQl of o gryipLi tol,
of 50 rpm, the composition exhibits an average percentage
dissolution of the compound represented by formula (I},
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 80% or higher in 60 minutes after
the start;
[8] the pharmaceutical composition according to [8],
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 percentage
dissolution of the compound represented by formula (I),
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;
[10] the pharmaceutical composition according to any one
of [1] to [9], which is coated with one or more coating
agents selected from a cellulose derivative, a polyvinyl

compound, an acrylate derivative, or a saccharide;



6 and: the water-swelling additive is pregelatinized starch or crystalline
cellulose; [7] the pharmaceutical conposition according to [6], wherein

t he sugar alcohol is Dmannitol, and the water-swelling additive is

pregel atinized starch; [8] the pharmaceutical conposition according to

[ 7], wherein, when the conposition is subjected to a dissolution test by
the paddle nethod at a rotation rate of 50 rpm the conposition exhibits an
aver age er gnt t ound & ted by fo | a

in a gISEO| po%gg gbﬁiggg%kgﬁaV|néy%pq$gﬁ é%ig é§§§%ﬁ] é% %h égun 38 )

m nutes after the (§f artoof ttﬂtert@trﬁsetéﬂw@tteit?e 54, B0% o1 pLoBer in 60

m nutes after the start; he pharnaceuti conposition according to
[8], \Aherelmt;ré/\/rsgﬂactﬂ& CsSHI]IIQ:Sﬂéd Ofrdrs SHB) 88688 EOmprdisagl ution test by

t he paddl e net ho t arotation rate of 50 rpm the conpoSition exhibits an
aver age penggiicagea 1d ss0lnston afl Tdieo soppetndl cepresested by formula (1),
in a dissolution test nedium having a pH of 6.8, of 70% or higher in 30

m nut es af therdrtcheystaartl afeltheldissgpatyoinyessélandoBO%oriiogher in 60

m nutes after the start; [10] the pharmaceutical conposition according to
any one of iyl ¢qejateamtietin.s robietnw t Acohel odiabhelevanpagesgent s

sel ected froma cellul ose derivative, a_ polyvinyl conpound, an acrylate
der|vatlveaWﬁ“Q?%ﬂ%ﬁﬂ%ﬁﬁQﬁ?ryla?ﬁ COQ%ﬁym?ﬁeR%ha?ﬁﬁﬁ uRFERLaEBADasi ti on

accordi ng to one of %ﬁ# %ﬁ wher |n t he, coatlng gents are one or
nor e specr&? S FFomatfe Q&ﬁ??ﬁﬁp +EPRES hyPr ofBfFgsg; and
nethylceH|Hé% %thylcellulose hydr oxypropyl cellul ose, pol yvinyl

al cohol , povi one 'vinyl acetate resin, polyvinyl acetal
drethylaninﬁﬁpetate am noal kyl nethacryl ate copol yner RS, ethyl

acryl at enet met hacryl ate copol ymer di spersion, sucrose, and nennitol;

[ 0012] [12]1zt he nkhahaeaadgal-ago idd 0 AC kNG P BhYapeod [1] to
[11], mhereln the conmpound represented by fornula (1) or a

phar macol ogifcallly tacceptigblwhesnd in tites e@dmpOtin@ sebv¥atentbereof is
hﬂ-(S-chIoropyridin-Z-
y1)-N2- ((| S2RUS) - 4C)] (i reetdiyd mwa om) oat bahyt] ale¢p{dble salt
nmet hyl-4,5, 6, 7-t et rahydr ot hi azol o[ 5, 4- c]pyrldln 2-
yI)carbonyﬂhﬁﬁaﬂﬁmytﬁdhé%ﬂ%&ﬁQEﬁﬁﬁﬂewﬁdeSpNotUémﬁiﬂﬁqpﬁmxﬁrnm%nydrate
represented by the follomnng fornula (la): [0013] [ Formul a 33
1)- 15,2R, 48 dlmethylamlno Carbonyl]-2 [ (5=
methyl-4,5,6,7-tetrahydrothiazolo[5,4-c]pyridin-2-
yl)carbonyl]amino}cyclohexyl)ethanediamide p-
toluenesnlfonate monohydrate represented by the following
formula (Ia):
[0013]

[Formula 3]

OsNo_
0
Sy N ~Cl HO  (Ia)
| H z 0O N | -
—N NN HNm)LN‘\ O_§_O
I N OH



+8 Advant ageous Effects of the Invention [0014] The present invention
provi des a pharmaceutical conposition containing conmpound I, etc. and
havi ng favorabl e dissolution properties in the neutral range. Brief
Description of the Drawings [0015] [F-gere 1] Figure 1 is a diagram show ng
the dissolution properties of conpound | in the neutral range for tablets
having formulations A to D. The vertical axis shows the dissol ution anpunt

of conpoun%dvaéy%hééghigﬁéégggegfagﬁfngggﬁtg%He_(nin). The bar in each

val ue represent evi ation. gure Figure 2 is a diagram
showi ng the hjsspl ution properties of conpound | in the neutral range for
tabl ets having formulations E and B. The vertical axis shows the

di ssol ution amumfe @fre(é‘émowmfelntiai}ﬂ&iﬂﬁvikt%é ZOoTg i rridxd Sushoys tinme (min).
The bar in each value represents standard deviation. [Figure 3] Figure 3 is
a di agr am sthomporgi fien dicysiod inion @ompenhdes, ofteonpadndalihg the neutra
range for tablets having formulations F, E, and G The vertical axis shows
t he di ssol utdwarramounti sfo loonpourelr dpeande s henhbhe zoatakaaxiranghows ti ne
(mn). The bar in each value represents standard deviation. 9 Description
of Enbodi nents [0016]
' Brief Description bf the Drawings

[0015]

[Figure 1] Figure 1 is a diagram showing the dissolution

properties of compound I in the neutral range for tablets

having formulations A to D. The vertical axis shows the

dissolution amount of compound I, and the horizontal axis

shows time (min). The bar in each value represents

standard deviation.

[Figure 2] Figure 2 is a diagram showing the dissolution

properties of compound I in the neutral range for tablets

having formulations E and B. The vertical axis shows the

dissolution amount of compound I, and the horizontal axis

shows time (min). The bar in each value represents

standard deviation.

[Figure 3] Figure 3 is a diagram showing the dissolution

properties of compound I in the neutral range for tablets

having formulations F, E, and G. The vertical axis shows

the dissolution amount of compound I,.and the horizontal

axls shows time (min). The bar in each value represents

standard deviatidn.



N1- (5-chl oropyridin-2-y1)-N2-((IS, 2R, 4S) - 4-

[ (di met hyl am no) car bonyl ]-2-1[(5-nethyl-4,5,6, 7-

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

yl ) car bonyl ] am nol cycl ohexyl ) et hanedi anbde (conpound |) represented by the
following formula (I): [0017] [Formnula 4] [0018] is called edoxaban
(N-(5-chloropyridin-2-y1)-N -

[ (1S, 2R, 4S) < 4- (N, N-di met hyl car banoyl) - 2- (5-nmet hyl 4,5, 6, 7-t et rahydro[ 1, 3] t hi
azol o[ 5, 4-c ep%/cgﬁlcﬁl%nleqr?-ogaé o%‘gjrﬁl%%sgcycl ohexyl ] oxam de) as International
Nonpr opri et ¥y dNane (I'NN). [0019] Compound | may be a solvate

(i ncluding hydrates) or may be a pharnacol ogically acceptable salt or a
sol vate (includinag (hydhates)yef qtiheosahty 20020k, or, 4sfFxaapl es of the salt
of conpound | include hydr oc%’l oride, Sulfate, hydrobrom de, citrate, - 10
- hydr oi odi gedinphasphad ého N4 Fisd ey 1 bepzoat s-maehhanesyl konat e,

benzenesul fonate, 2- hydroxyethanesul fonate, p-tol uenesul fonate, acetate,
pr opi onat e, teoxad fatdr ol amat @[ 5 sdieci pat edigl-dtarat e, adi pate, tartrate,

mal eate, fumarate, mal ate, and nmandel at e.

yl)carbonyl]lamino}cyclohexyl)ethanediamide (compound I)
represented by the following formula (I):
[0017]

[Formula 4]

|
O N

~.-ClI
2
\n)LN\
O H

(I

lell

O
S ; N“‘
SPTH

[0018]
is called edoxaban (N-(5-chloropyridin-2-yl)-N'-
[(1S,2R,48) -4~ (N,N-dimethylcarbamoyl) -2~ (5-methyl-
4,5,6,7-tetrahydro[l,3]thiazolo[5,4~-c]pyridine-2-
carboxamido)cyclohexyl]bxamide) as International
Nonproprietary Name (INN).

- [0019]

Compound I may be a solvate (including hydrates) or
may be a pharmacologically acceptable salt or a solvate
(including hydrates) of the salt.

[0020]
Examples of the salt of compound I include

hydrochloride, sulfate, hydrobromide, citrate,



[0021] The salt of compound | is preferably hydrochloride,

net hanesul fonate, or p-toluenesul fonate, particularly preferably

p-t ol uenesul fonate. [0022] Pref erabl e exanpl es of conmpound | or a
phar macol ogi cal |y acceptable salt thereof - or a solvate thereof can include
the foll ow ng compounds: N1-(5-chloropyridin-2-yl1)-N2-((1S, 2R, 4S) - 4-

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

t et rahydrothj azal 0].5 r|d|n 2-

y1) car bonyl éﬁ%ﬁocéyc o# %hdnéltlat penzoate,

N1- (5- chl orQRYL d@éﬁf%dﬁ@té¢z%éﬂé%ﬁg%ﬁf%onate 2-

[ (di met hyl am no) car bonyl |

t et rahydr otiazalQthArcd Py d s 2-p-t oluenesulfonate, acetate,
yl)carbonyl]anlnoIcyclohexyl)ethanedlanlde hydr ochl or i de;

N1- (5- chl oppiiciate?- YohaINd-d ( Insg 2R #S) ; 4succinate, glutarate,

[ (di met hyl am no) car bony1] -2-1[ (5-net hyl -4, 5, 6, 7-

t et r ahydr otaligealeq| & alete] gty | diatexte, fumarate, malate, and

yl ) car bonyl ] am nol cycl ohexyl ) et hanedi am de pt ol uenesul f onate; and [ 0023]
N1- ( 5- chl omemasldite.2-y1) - N2- ((| S, 2R, 4S) - 4-

'[(dlnethylanlno)carbonyl] 2-[[(5-methyl-4,5,6, 7-

t et rahydr otii%2dI of 5, 4- ¢] pyri di n- 2-

[her oi nai el . alB5 Feter Fan FORAe Gortmon " Hhe T e b Sb B P TR 1 of | o ng
formul a ('%@tﬂgé%%ﬂlééﬁgégﬂa 5&>toluenes§¥konate, particularly
preferably p-toluenesulfonate.
[0022]

Preferable examples of compound I or a
pharmacologically acceptable salt thereof, or a solvate
thereof can include the following compounds:

- (5-chloropyridin-2-y1l)-N°-( (1S, 2R, 43) -4~
[ (dimethylamino)carbonyl]~-2-{ [ (5-methyl-4,5,6,7-
tetrahydrothiazolo[5,4-clpyridin-2-
yl)carbonyl]amino}cyclohexyl)ethanediamide;

- (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}cycloﬁexyl)ethanediamide hydrochloride;

- (5-chloropyridin-2-yl)-N?-( (1S, 2R, 4S)-4-

[ (dimethylamino)carbonyl]-2~{ [ (5-methyl-4,5,6,7-
tetrahydrothiazolo[5,4-clpyridin-2-
yl)carbonyl]amino}cyclohexyl)ethanediamide p-

‘toluenesulfonate; and -



[ 00254 - The conpound | or a pharmacol ogically acceptable salt thereof,
or a solvate thereof can be produced by a nmethod described in Patent
Docunents 1 to 4 or a nethod equival ent thereto. [0026] The efficacy
and safety of pharmaceutical conpositians for oral adm nistration such as
tablets are largely influenced by the dissolution properties of the active
ingredient(s). Thus, the criteria regarding the dissolution properties are
defined in QﬁﬁﬂBCountry For exanple, in -Japan, the USA, and Europe, the
pharnacopoé 12 - specifies a nmethod for a dissolution test. In the

di ssol utiopptest «pvardous ;di;$sol uhianzmdiia Q@eg@ ynaf ter, also referred to

as test solutions or e% ting solﬁilons) are use These di ssol ution nedia
are adj ust gd ¢ iR 43 A rdod 2Fpr (exaaphe; -at kopghy acidic
dISSO|UtIOﬁqWEdIakg?-g ?Q?P 1st ff%?a dggcrlbed ?n t he’ Jgpanese

Phar macopoejex ratdy dx dt N dwsiroch) O+d copei digebuti ons), di ssol ution nedia of
pH 3 to 5 (e.g., acetic acid-sodiumacetate buffers and Ml | vaine buffer),
di ssol uti orylnedido@iy PHGL® (eyglohdPyPhdthboedidesdei ped in the Japanese
Phar macopoei a and phosphate buffers of pH 6.8), and water are shown as the
di ssol ut i orF adathine speldiaterl yneihed phine micepeehafoert halbpkeedpreaeh
country. Preparations for oral admnistration are required to have

favor abl e &Qﬂﬁﬂlﬁqmﬁp%ﬂQuﬁ%k|¥%P¥?§%W§§@IBY|Bhetégiéoﬂépﬁgfpﬁ@§éa -
di ssol ution nedia. [0027] Compound | is a basic compound that exhibits
favorabl e sUFﬁblllty in a strongly acidic aqueous solution, but reduced
solublllty dq neutral aqueous solution (neutral buffer, etc.). A

phar maceut i ca éonposition cont ai ni ng conpound |, etc. al so exhibits poor
dISSO|UtI0quL ri fp of conpound I, etc. in an aqueous solution with

neut r al e of the features of the present invention is to enhance the
dissolutlon rate of conpoundll etc. froma pharmaceutical conposition for
oral admnistration contg ni\gg conpound |, etc. inthe - 13 - neutra
range by adjusting the proportion of conpound |, etc. in the pharnaceuti cal
conposi tion. SpeC|f|caIIy he present invent} n provides a solid

phar maceuti cal conpo or oral adninist on wherein conpound I, etc.
is contained at aS rtl inrange in tMéDphardﬂ uti cal
conposition;afﬁﬁglj caHly,,- s§ Iutlonjﬁﬂsioconducted at 50 rpm by the
paddl e net hod\Ln/a dlssolﬂwjﬁj\me um of pH 6.8, the solid pharnmaceuti cal
conposition (e.g., tablet) @& the present invention containing conpound I,
etc. at 0.5% meight or nore and | ess than 15% by weight, calculated in
terms of c |, exhibited dissolution properties nore favorable than

t he average percgnt age di ssplution of 280 har ceutlcal nposi tion
(e.g., tablet) g%ﬁtéghlng ég§;ounflph macof g tame)re

Col el e .e%%‘%rn%%ﬁ"%ié‘.%ir%%%%r?ﬁg?%?ﬁ?g?p?%ﬁ%?#%%. ohyegresi i on
di ssol uti o Ofn GOMROUOG heg €€ PRAIDRY PEERAEALLONStLC4T0r haRbehs). [0028]
equivalent thereto.
[0026]
The efficacy and safety of pharmaceutical
.compositions for oral administration such as tablets are
largely influenced by the dissolution properties of the
active ingredient(s). Thus, the criteria regarding the

dissolution properties are defined in each country. For

-example,'in”Japan, the USA, and Europe, the pharmacopoeia



- The anount of conpound | contained in the pharmaceutical conposition is
preferably |l ess than 15% by wei ght, nore preferably 14% by wei ght or |ess,
13% by wei ght or less, 12.5% by weight or |less, 12% by weight or less, 11%
by weight or less, or 10% by weight er 1l2ess as the upper limt and is
preferably 0.5% by weight or nore, nore preferably 1% by weight or nore, 2%
by weight or - 14 - nore, 2.5% by weight or nore, 3% by weight or nore, 4%
by wei ght or nore, or. 5% i ght_or. nor s the lower_limt, wth respect
to the total" Wei g]_h i rrfehte Op%q?r?qrracaeu T¢3 f%%ﬁ%%s??lsgh. 1Irhetrguepper and | ower
limts are prefenablon e by yei g 91 s 501 g And %@é§a??ﬁ8ré§?¥%9¥e¥’€' ght,
nore preferably 2.5% by weight or nore and 12.5% by wei ght or [ess, even
nore preferay R%dnrawights Ored®r esange 19%6 byr Wei ght nQr sbessi oMkt h

respect to the total weight of the pharmaceutical conpoSition. In the
present spepid iwadd onThiehe 'damewitutdforcemubiundde confdted did 4 he

phar maceuti cal conposition” refers to the weight of a free formof the
conpound r emregenifed byo foor miloa (ExamBer, ttergrhAnmeceutical conposition

cont ai ning the pharmacol ogically acceptable salt of a free formof the
conpound r eprsssseEntteidbbynddiranuiea- 1) oF the Sbhivatecsheieof &8 bheactive

i ngredient, the weight of the pharnacol ogically acceptable salt or the

sol vat e t hel&n§se FEPIDE red of - Ehd }PYééOGF]B?‘?F‘FlﬁnﬂC{Lﬁe

har naceuti cal co sitj.on fornms a part of _th resent invention when the
Br oportion Sd?al%%%})sgdmﬁelrstse%l%%trﬁ)?%l? hef WD ‘bﬂagné%e%t i caFSEdfiposition
falls within the nge descr.i . r | e 0 of conpound | a
is converteagcjt%_%%ﬁ% aagcet%#%bﬂbﬁfg%g ?ﬁ% Dlg?ég‘rf?%)?%] ﬁﬁ%{@soo rrgm()t ot al

i ght f 1 : j.cal P& i t &b Ni -4 d |
B an meti v e W20 ShT aTh e, S5n8anTe B L2BBRONTL 1 @

of conpoundid @ Japdrirdddath ik dbeoSCOPENOf phbEpREESERL rEBYENLEOPH [ 0029]
The amount of compound |, etc. contained in one unit of the pharmaceuti cal
conposi ti ore (&).,9.and aldedr Areafistihe)as sthisual $yolut 0oAd0ReaDa preferably 5
to 100 ng, nore preferably 5 to 75 ng, even nore preferably 15 to 60 ng, in
terns of thepdaieslddrby afhe ipoumgcdpo¢ 0030 the 1The pfesenbh i nvention
also relates to a solid pharmaceutical conposition for oral adm nistration
cont ai ni ng @Vigolhd Pregegationshd qir operlt iashideistidiaicbrabionge, wherein the
phar maceuti cal conposition is coated with coating agents. [0031] The
sol i d phar FERBHTAIT T IRITS | FFHF 3ok of bF SAHRT hP3t PAPPBRE8ESt ke present

i nvention containing conpound I, etc. and coatjng.agents.is not limted to
coated sol icglspsroe]ﬁbtrlgﬁ oS SUMT HI WAt e tapPe ‘égh‘ﬁg BRtofipasses vari ous
solid pr epa[rdaéi'ﬂns conprising coating agents. For exanple, a solid
preparati on containing coMpound |, etc., wherein coating agents are

formulated in ad@iidond & Md B W& 301 d dh Y GRATATd O by 18 50
favorable solubility in a strongly acidic agueous
solution, but reduced solubility in a neutral aqueous
solution (neutral buffer, etc.). A pharmaceutical
composition containing compound I, etc. also exhibits
poor dissolution properties of compound I, etc. in an
aqueous solution with neutral pH. One of the features of
the present invention is to enhance the dissolution rate
of cOmpouﬁd I, etc. from.a pharmaceutical composition for

oral administration containing compound I, etc. in the



tncluded in the present invention. [0032] ' Exanpl es of the coating
agents can include coating agents generally enployed in pharmaceuti cal

manuf acturing - 16 - for coating tablets and granules therewth.
Preferably, the coating agent has |ow sglubility within the pH range in the
intestine. Specifically, a coating agent which is difficult to dissolve
within the pHrange in the intestine is generally preferred, as conpared
with an enteric coating agent. [0033] Speci fic exanples of the
preferred @&%ﬂﬂﬂ}eﬁﬁﬂﬂ%sbﬁrﬁﬁlﬁﬁ?%qﬁa?QﬁIRW@P@Ftl?Q)O%e¢¢TWQ%%ddér|vatlves

h h |l d | ce] | ul I
ol | uf‘isey‘%’cﬁﬁnﬁ; ST e ety 1 AT “%gse)sg AR Sompounds
h I ohal d d i nyl
scotal d et %%@& SR gonrﬁow(&%%v' BT PS Y he Y at e
deri vat | ves. snoh. as Aol rethacryl ate sopolyirer s ad gn eyl

acryl at e- ne acr ate cop yner Spersi on; ari des

(i ncl udi ng sygar; salcfoqwﬁ)eosw A% S OSLo@Nth NRNALEOL s nWhi che arg used as
sugar coating agents. These coating agents may be used singly or in

conbi nat i ot HAf FInAG-rc T & SIPaCdiso s iy ONeldesE farcaa 1Ry,priemel | ose- based
coating agent includes species such as hypronell ose 2208, hypronel | ose

2906, and hyprsarieidiase 2840 dimdugat fdtereht rpm Sispst e gsadaRa ipthddese
species having different viscosities may be used singly or in conbination
of two or mureasﬁ@dq&ytionjmedium of pH 6.8, the solid
pharmaceutical composition (e.g., tablet) of the present
invention containing compound I, etc. at 0.5% by weight
or more and less than 15% by weight, calculated in terms
of compound I, exhibited dissolution properties more
favorable than the average percentage dissolution of a
solid pharmaceutical composition (e.g., tablet)
containing compound I, etc. at 15% by weight or more,
calculated in terms of compound I. Moreover, the
pharmaceutical composition of the present invention was
improved in terms of the variation in the dissolution of
compound I, etc. among preparations (e.g., tablets).
[0028]

The amount of compound I contained in the
pharmaceutical composition is preferably less than 15% by
weight, more preferably 14% by weight or less, 13% by
weight or less, 12.5% by weight or less, 12% by weight or
less, 11% by weight or less, or 10% by weight or less as

the upper limit and is preferably 0.5% by weight or more,

more preferably 1% by weight or mofe, 2% by weight or



[-0034] Anong these, preferred are one or nore species selected from

the group consisting of cellul ose derivatives (hypronell ose, nethyl

cel lul ose, ethyl cellul ose, nmethyl cellul ose, or hydroxypropyl cellulose);

pol yvi nyl conpounds (pol yvinyl al cohel 14pevidone, polyvinyl acetate resin,

or polyvinyl acetal, diethylam noacetate); acrylate derivatives (am no

al kyl nethacryl ate copol yner RS and et hyl acryl ate-nethyl nethacryl ate

copol ymer djspersi ; : i (i pclydings ol ucrose
gric%%,[ gzd%g% bf’lﬁe%l%tr@{ fi8Se (18 L'%'rg Al HB%r%S?Q, 3] %;?

and nmanni t _ _ hese, one or re speci es sel ected om
anong cel | Wél%%td%'ﬂ i /e S yareh RQ} Wéﬂyﬂnt COPPRYPLS &r en 8ot gypreferred.

Still nore preferred are one or nore species selected from anong
hypronel | osgmiet,hytitaeldddose; @ndpol yyiaylwal gehobs Areng them
hypronel | ose is particularly preferred. [0036] In the present

i nventi on, gheernafcrenerdtl onedbaiatisrg. agerdt et otdret laddirt | Mesi tequi red
for preparing a coating suspension (e.g., a plasticizer) my be:

i ncor por at edrd prsoresiataty dh Ity twesl Tlohposi noon. aEtahpbestbént he%additi ves
required for preparing a coating suspension (e.g., plasticizer) include
Macrogol s (PblWestiH e MO R WG S MRd nge an® alviér‘a@;égh’gl eEurarewenght of 1,000
to 35,000) suc s Macragol 1000, Macrogol 1500, _- 18 - cr ogol 1540,

Macr ogol 4(5107{),gl$/§)cyr GoISIBOGRE  MeF ogol S BoBRr € WE?B@B#%@O%%, b¥nd Macr ogol

35000; (gl in fatt i d ter. fatt id : t il;

000, ol yeord ! 2l eRtars Sycieng Lty aeld setgr castori gl [

further Conéé?é '{&J%%ht%?éo ATENE | %ﬁé’irﬂéé agent ox‘tﬂﬁgsi@?oﬂ‘ xtyre may be
Into e plh r | C ﬁ':

i ncor por at e maceu conposifion o e present Tnvention.

[0037] thth & Ramegit i el c LoMMosi Lhon ghothe PFesshbohAMent i on
contains 0.5 to 20% by weight, preferably 1.0 to 15% by wei ght, nore

preferably dorfr dihaD%iby: vei g rrf cd el €9at ¢ dgpagenisn” [ P88ks to In the
present invention, the solid preparation containing conpound | etc. may be

coat ed w t ithehevafgirtenentd ofwsek cosdm ngt ageat compougd Aeprdebyt&dobm coati ng
process for solid preparation coating. No particular limtation is inposed
on the coatfiagupreaocel)s, died frdre @tamplaseuthara reyndyes igniziroyed a spr ay
coating process in which a solution/dispersion of the coating agent is
sprayed ont@Preasigling prieparaimicreord e al hy 2orpoidale eett Y Aeans of a
fluidized bed coater or a pan coater, a dip coating process in which a
solid preparts ofrPrdTbrﬂ%itrﬁ%gc%‘&ﬁ&‘brﬂﬁ\dr?pjé?%‘?w%dd}i’bpg‘amﬂl% ¢bat PRg

o1 0 pr opaVE i i R AR W L MR GURGE § LTS, -ORTEACRES” nbESbHBRoRbb] ect od

to the - %%'the pharmacologically acceptable salt or the solvate
thereof is converted to that of the free form, and the
pharmaceutical composition forms a part of the present
invention when the proportion of this converted weight to
the whole pharmaceutical composition falls within the
range described above. For example, 40.4 mg of compound
Ia is converted to 30 mg as the weight of the free form.
Thus, 300 mg (total weight) of the pharmaceutical

composition containing 40.4 mg of compound Ia as an

active ingredient is calculated as containing 10% by



coati'-ng process may be produced through a conventionally known process.

[ 0039] Thus, the pharnmaceutical conposition of the present invention
may be produced by preparing a solid preparation containing conpound I,
etc. as a pharnaceutically active ingreadi ent through a known net hod and
then coating the thus prepared solid preparation with a coating agent.

[ 0040] No particular limtation is inposed on the solid preparation

R N S L P

Exci pi ents Jised..ihn {he proguction of the solid preparatlon such as a tabl et
are not particularly limted, and excipients usually used by those skilled
in the art gapde used. [0042] Pref erabl e exanpl es of the excipients

i nclude a sugar al cohol, a water-swelling additive, and their conbination.

[ 0043] The amount of compound I, etc. contained in one unit

of the pharmaceutical composition (e.g., tablet or
capsule) is usually 1 to 100 mg, preferably 5 to 100 mg,
more preferably 5 to 75 mg, even more préferably 15 to 60
mg, in terms of the free form of compound I.

[0030]

The present invention also relates to a solid
pharmaceutical composition for oral administration
containing compound I, etc. at the broportion described
above, wherein the pharmaceutical composition is coated
with coating agents.

[0031]

The solid pharmaceutical composition for oral
administration of the present invention containing
compound I, etc. and coating agents is not limited to
coated solid preparations such as coated tablets and
encompasses various solid preparations comprising coating
agents. For example, a solid preparation containing
compound I, etc., wherein coating agents are formulated
in a matrix form in the solid preparation is also
included in the present invention.

[0032]
Examples of the coating agents can include coating

agents generally employed in pharmaceutical manufacturing



The sugar al cohol is preferably mannitol, erythritol, or xylitol, or the
like, particularly preferably mannitol. [0044] - 20 - The
wat er-swel ling additive enployed in the present invention nmeans an additive
for pharmaceuticals which swells with water added thereto. Exanples of the
water-swelling additive in the present invention include excipients and
bases having water swellability. Specific exanples of the water-swelling
additive inclu r.egel.ati.ni.zed s i 0] tar talline
nelude priegel aty {]s Cclmc% gq:rg{r’\uigg$ 3{1’1{;‘%5‘9 ol %feﬂ{aﬁ%f‘,

cel l ul ose, “sodi um carboxyrnet hyl~'s carnel T'ose (car boxyne

cel | ul 0se) iLarplione LA YHs Crascactinll osey spdt um, (eroscar boxyget hyl

cel lul ose sodium, soybean lecithin, |ow substituted hydroxypropy

cel I ul ose, ity agacanide pawder, sped iBerianit e These ateferswellidg additives

may be enpl oyed singly or in conbination of two or nore species. [0045]
Anong t heselivitienriswald idig saddid iweshipregel s i nhzed stated and crystalline
cellulose are preferred, with pregel atini zed starch being nore preferable.
As cryst al ldime stdlneulics gyer@ad sy (pmeatid acedir edls bgosahedKaseh &orp.) is
particularly preferred. As The pregel atinized starch, PCS (manufactured by
Asahi KaseierCmpo amatStrar @ver800 (manuf actured by Col orcon Japan Ltd.) are
particularly preferred. [0046] To the conposition of the present invention,
a wat er - sol! ]excipient ot her than sugar al cohols may be added. Exanpl es

of the water-soluble _excipient include: - 21 - fructose, purified sucrose,
sucrose, purifi88S64&rGsE a@ﬁﬁ&ﬁi&§|tgﬁaﬁmﬁéérﬁ%én%ﬁﬁﬁl%ﬁwﬁ&ﬁ%ﬁ% | act ose,

sucrose-starch spheric ranul es, sem -di gested starch, glucose, glucose

hydr at e, pdjlgfnghggFiq%ﬁ1cﬁﬂgkf and p- cyclodextrin. OQher than

saccharides;; e 'd%%gﬁ”& ryd el udes g noet byl sul £ ppjc.aci d, naltose

syrup powder, sodiumchloride, citric acid, sodiumcitrate, glycine,

Ca|Ci9”19|way&ﬂd%yﬂrdﬂyﬂEﬁéﬂﬁylééﬂi@ié§eﬁﬁiHyd@@k?ﬁﬁbﬁﬂlh&glggﬁagattfate
anmoni um car bonat e, dextran 40, dextrin, calciumlactate, povidone,

Macr ogol (padiat diang e/ calnd hddhy Macs Dpel 04640, Macrogol 4000, Macrogo
6000, anhydrous citric acid, DL-malic acid, sodium hydrogen phosphate,
pot assi um didy dradgenphads plraimeuratsl swch uas dpbydvy ogehphdsphal e.
povidone (polyvinylpyrrolidone), polyvinyl acefal
diethylaminoacetate, and a polyvinyl acetate resin;
(3) acrylate derivatives such as an aminoalkyl
methacrylate copolymer RS and an ethyl acrylate-methyl
methacrylate copolymer dispersion; and
(4) saccharides (including sugar élcohols) such as
sucrose and mannitol, which are used as sugar coating
agents. These coating agents may be used singly or in
combination of 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.



[ 0047 The water-sol uble excipient is preferably ,selected from
saccharides. Specific exanples include purified sucrose, sucrose, |actose,
| act ose granul es, glucose, glucose hydrate, powder sugar, or pullulan. O
these, lactose is even nore preferred. 1[70648] The solid preparation
cont ai ning conpound |, etc. preferably contains a sugar alcohol in an
anmount of 0.01 to 99.0 w.% preferably 20 to 80 w.% nore preferably 40
to 60 mﬂ.@@[o%b%ﬁ, the solid preparation containing conpound | preferably
contains a water-swelling additive - 22 - in an anount of 0.01 to 90 wt. %

preferably 0.1 ha.80 whe¥% Mye dRreker ahly &d &50dte %od 0049] In the

case where the soli1d preparation contains the aforenentioned water-swelling

addi tive anrdistgald d:eahdhe theu@tdon of sveh@roswebhingoaddi tive to sugar
al cohol in the preparation is preferably 0.05 to 50 parts by wei ght (sugar

al cohol ) t aekipartiveys weighon{eklese swRdthny additivey, senelpreferably 1
to 10 parts by weight (sugar alcohol), particularly preferably 1.5 to 4
parts by weieghtul{suwgamedilgohatgl1y08Ed] or hydnoaddrbpph telihéceseirbi nation
of aforenentioned sugar al cohol and water-swelling additive, the

phar maceut ieedly vé@rypgo s amrsiiedht & ai Yigi eohpabeehel et BOVAE9NEurt her contain a
wat er -i nsol ubl e excipient, a disjintegrant, a, binder, a_fluidizing agent, a
| ubri cant, PRIFANIWingEdetie e Hioi <t P hgéhRYLlet€etado | ong as the
effects of fhe present invention are not inpaired, [0051]. npl es of
The vt er - (HESTUHE SAATH SHe § nct (el 156 pAPTH S BbThS AFGFAPc=AErd

carnel | ose i rq ilic i oxi d o] Vi e ium

gl ycerophog%%giaﬁpyﬁ%%es%n@ﬁ?%;%ég alf(%mg%% ie,ggg !(Lzlgg%q I’g\sﬁlﬂggte, magnesi um

lnente, WP S e i Erun i asellulose, ool Tulose
si l'i cat e/ hydr@ieRy lsugar alcohols) (sucrose and mannitol).
[0035]

Of these, one or more species selected from among
cellulose derivatives and polyvinyl compounds are more
preferred. Still more preferred are one or more species
selected from among hypromellose, ethyl cellulose, and
polyvinyl alcohol. Among them, hypromellose is
particularly preferred.

[0036]

In the present invention, the aforementioned cocating
agent and other additives required for preparing a
coating suspension (e.g., a plasticizer) may be
incorporated in combination into the composition.
Examples of the addifives reqguired for preparing a
coating suspension (e.g., plasticizer) include Macrogols
(polyethyiene glycols having an average molecular weight

of 1,000 to 35,000) such as Macrogol lOOO, Macrogol 1500,



+ 23~ starch/crystalline cellulose, flour, ;wheat starch, wheat germ
flour, wheat germoil, rice powler, rice starch, cellul ose acetate

pht hal ate, titani um oxi de, nagnesi um oxi de, di hydroxyal um num am noacet at e,
calciumtertiary phosphate, talc, calcil@m-carbonate, nagnesi um carbonate,
preci pitated cal cium carbonate, natural alum numsilicate, corn starch,
granul ated corn starch, potato starch, hydroxypropyl cellul ose,

hydr oxypr opyl ..starch, | Gj r ogemph n ou | at ed
calciunlhyg%gbeﬁ%ﬁbgﬁﬁgﬁe%%% f%%gUs, or’gg?%?%ﬁ?%i%ggébg%%%%égggate. O
these, crysiold,i neGelddl %%%2]%% %é’%ﬁo&é?l!‘d%o?@,e RIeEerigdras,

wat er -i nsol ubl e excipient. [0 anpl es of the d|S|ntegran? i ncl ude
adi pi ¢ aci ¢cidl @dHes A Ubr ol atd i Zeg 54 as §her s0dh gy cag boxynet hyl starch,
carnel |l ose, carnellose calcium carnellose sodium hydrous silicon dioxide,
cal ci um ci turdtegh vQr asicarated | asel soehi iy € 08Py dangs  d 1 gdmeanthysitalls
silicic acid, crystalline cellulose, synthetic alumnumsilicate, wheat
starch, riceastiarxrmoaeld uwlase addtat ecpht hahatiee loal cvunest tanatie,

| ow substituted hydroxypropyl cellul ose, corn starch, tragacanth powder,
pot at 0 st arcéh,CHydr @gastthy|afed Hifle dull * Lk s enafiyle okypeopyrasedr énto

pregel atinized starch, nonosodi um fumarate, povidone, anhydrous citric
aci d, net hH S ANAABEE Y orCcal GMRASLE 22N -OF; FydrbherphbsphEeBt 1R - t hese,
crospovido:l%O > sodi um car boxynet hyl starch are preferred as a

di sintegra t.%[dOSS] Exanpl es of the binder include maltose syrup

powder , gun1ara@h%angg@gg@%&gcggmyg@ﬁ§§¥y#ggzg_igﬁgehﬁégé) | ene gl yco

al gi nate ester, gelatin po ydrol yzed arch=1i ght

anhydrous  siyie¢itG ALidhndd Ul 58, CArREX YN Nyl s Y’?Eef&ﬁé@?%yﬂ%hy! ethyl
cel l ul ose, hydrous silicon dioxide, agar powder; [1ght anhydrous silicic
acid, |ighttcanmednausesidHc] Gaxd dheomnd 2dwi P01 hy dE oXyps opy| weebhil gse,
crystalline cellulose, synthetic alum numsilicate, high-nolecular _
pol yvi nyl pyteoldcdanesg copoitygdone, wheat flour, wheat starch, rice flour,
rice starch, polyvinyl acetate resin, cellulose acetate phthal ate, dioctyl
sodi um sul fl[@HEEdi nat e, di hydr oxyal um num am noacet at e, sodi um pot assi um
tartrate, water, sucrose fatty acid ester, purified gelatin, purified
sucrose, gel ati AR BhsopPieEssnt davenitd,onst diftch,slorch mterastat igragacant h
tragacant h powder, |actose, concentrated glycerin, sucrose, potato starch,
hydroxyethWQQﬁq%ﬂ%%&LC¢NH¥H%§éi@ﬁQNHW®Yg%%I?%@6%%,Wh9@r%&?propy

cel | ul ose, droxypr.opyl . starch, hydroxypropyl.nmethy| cellul ose 2208,

Pyl oy ot o RN SRR BT DO Syt i ATy cEPPiRose. 2010,
hydr oxypr opyl l..cell pht-h: vinyl pyrrolidone-vinyl acetate
copol yner s,%%&r{gten:&/oﬁyﬁ%ébeu o>c<}f|'SO e,%g%qﬁci:gés]gé,p%?%%%?%télgcr)]?{z%a%]g’st \zgroch, fumaric
acid, - 25 _--+f; rJ Gl-d-.st.eal i acl.ds Y\

di et hyl ani Dar i gﬁy%ﬁ%%yﬁ%%{”%e? ﬁ{&‘?o%%l% g%'%e g‘g%@lrﬁl%%? 2ST°BUl 1 ul an,

povi done, pelyVEIY lesalngahol «eanplelelye b §é&0s PERELGT doa POLYVI NYI
al cohol (partially saponified product), sodium pol yphosphate, macrogol

4000, macr @gelcedl00n manrgal 20000 orb¥ dege £ ©1 on 06 £ MEh byt 6t i nhose. [ 0054]
Exanpl es of the fluidizing agent include hydrous silicon dioxide, |ight
anhydr ous sideindi d sadhayad/sirdld inesckl d ubpsparsyidmetoet al nimgum si | i cat e,
titani um oxide, stearic acid, calciumstearate, nagnesium stearate, calcium
tertiary pEespearel It 8. dor mssang ¢ drihaghesednved updabaet asi &i cat e.

pan coater, a dip coating process in which a solid
preparation containing compound I etc. is dipped in a
coating suspension; and a dry coating process employing
impact_in a gas flow. The solid preparation containing

compound I etc. which has not been subjected to the



f 0055] Exanpl es of the lubricant include cocoa fat, carnauba wax,
hydr ous silicon dioxide, dry alum num hydroxide gel, glycerin fatty acid
ester, magnesiumsilicate, light anhydrous.silicic acid, crystalline
cel lul ose, hardened oil, synthetic alumaum silicate, white beeswax,
magnesi um oxi de, sodium potassiumtartrate, sucrose fatty acid ester,
stearic acid, calciumstearate, nmagnesium stearate, stearyl al cohol
pol yoxvl 40 stearate, cetanol, .soy har dened oi | elatin, ta
agnos! um CATHONS & P Srett dIrey Rareriar cor bonabes SEPRtaPapkA THotato
starch, fumgid.g, agighestearyl sodiumfunmarate, Macrogol 600, Macrogol 4000
Macr ogol 6000, beeswax, - 26 - magnesium netasilicate alum nate, sodium
| aurate, orpgpgesi um sulfate. [0056] Exanpl es of the coloring agent
can include yellow iron sesqui oxide, iron sesquioxide, titanium oxide,
orange essence, THILEWN thicO B hexintese ul3-Ealr @fiey s 1 a8k ¢ f othoxpeesedvod bl ue
No. 1, food blue No. 2, food red No. 2, food red No. 3, food red No. 102,
food yel | oirNent,cramthyf dosl yeddwvedaby SpréP@bThg a s&Xadpl es of the
pol i shing agent include carnauba wax, hardened oil, a polyvinyl acetate
resin, whi thrreEEsiaon t¢amid Um ey oxémieourdedr i etaci ds eal ci um stearate
pol yoxyl 40 stearate, nagnesium stearate, purified shellac, purified
par af fi n/ c &FRREC b T Xt uract ¥et akppredaeet tbroved & kpernfBeLhoghite
shel l ac, paraffin, povidone, Macrogol 1500, cr | ‘4000, Macrogol. 6000,
beesviax. oCbriTE NG GH A rof g3F RbTEF s REL6Y BAPRAHBAL WRXTLERt ani um
dioxide, or talc are preferred as a polishing agent. [0058] No
particularﬁié%%éﬁg r#)%Plhposed on the dosage form of the pharmaceutica
conpositiong4dpe present invention, so long as the solid preparation
thereof can be orally admnistered to a subject. However, the dosage form
is preferably angoljag-tRiceRaratiiantResl fisaldyoddn the fix mofidabl et,
granul es, powder (including fine - 27 -

preparation containing compound I, etc. which has not

been subjected to the coating process. However,
preferred embodiments will next be described.
[0041]

Excipients used in the production of the solid
preparation such as a tablet are not particularly limited,
and excipients usually used by those skilled in the art
can be used.

[0042]
o Preferable examples of the excipients include a
sugar alcohol, a water-swelling additive, and their
combination.
[0043]
The sugar alcoheol is preferably mannitol, erythritol,
or xylitol, or the like, particularly preferably mannitol.

[0044]



granul es), or a capsule. The solid preparation may be produced through a
wi del y known production method. In one exenplified procedure, the
pharmaceuti cal  conposition of the present invention is prepared t hr ough

m xi ng the aforenentioned conpound | ~ etcc., a sugar al cohol, and/or a

‘wat er-swel ling additive, and optional additives such as a d|$|ntegrant, a
. binder, a fluidizing agent, a lubricant, a coloring agent and a polishing

agent. and the gixtyre J.s prgoassed Jdyauah o oo sxanpl e d e Jethod of

produci ng solid preparations he “ge era ru
prepar at i ons,Jdhsh Jananess, PMI‘@E@@%@:: ﬁﬁgéﬁliceutlcémgnwﬁb@h

phar maceuti cal conposition of the present invention is In the dosage form

of granul esswdies gyl ies: dmya g progesdo t hrough i endd nohcappaund | etc.
wi th a sugar al cohol and/or a water-swelling additive and opti onal

addi ti ves suehl Aisnq@redexidi prentn ehdimpdesena dhsént egnabhiclasd ot her
appropriate nenbers, and granul ating the thus-obtained uniformmxture

t hr ough an eppiroiEn ted ertedias egichadugt vanatk | yyel hebf hisy pr ctumseidt gr anul es
may be coated with a coating agent by neans of a fluidized bed coater

t hrough sprexAniyl e sulspersivont ot e bhidgd 2@eitobdei hgchgéat onto the

granul es. [0060] Al ternatively, when the pharnmaceutical  conposition of
t he presenﬁW?ﬂR%ﬁﬁ%ﬂﬂ4%9|?F%?ﬁpdo%%b%t¥%%ﬁ?6fS%arCh28crYEBﬁBé¥nethe powder

b d th | end t th
Sugar &l condl. T & VBT SHERTTHOS SO £ PE-GRd CPERBRLPERadi fi ves such
asan exciplefo A AT, & fi s d&&@egr@&meffgsgtégicmrOpr' ate members,
(0]

to forma u rm-adm xture, Ve rizin m Cro6-granul ating the

thus- obt ai ned, dmxdur & d @&alﬂh}nanc@@gégpﬁb §ﬁe£ﬁgbnbggfulé\99't' onally, the

t hus- produced powder or m crogranul esmay be Toate a coating agent by

means of a Jfdai i) Zedsck?ﬁﬂea@r@al@é1Ekﬁ1i19U9hox$P§@b!bﬂgt§t§Hsﬁga§b99ﬁ§8byi' on of
the coating agent onto the powder or m crogranul es

Al t er nat i veley, 1wihede t ft&aﬁd’t@dd\fﬁiﬂl@%@@@érpO&@@Sbéh@@n@fet herrpiﬁent i nvention
is in the dosage formof a capsule, the aforenentioned granul es or powders
nmay be encapsidatadce Wity coddingveapsay ese ¢00b@yed sindlyeonatnvel y, when
the pharnaceutical conposition of the present invention is in the dosage
formof a teBEinatixy) @l Wy de peodugedcdésect |y through conpression
nol di ng of a powder m xture containing the aforenmenti oned conpound |, etc.
and acceptaﬁ? Hddi tives for phar maceuticals, preferably a powder nlxture

cont ai ni ng af or t| ned conpound |, etc. ar al cohol_. and/ or
wat er-swelgl i ng 25‘6’ Q@esﬁn&’r%cecrepﬁwa%]el%oﬁ‘ﬁ%s Tor PRI s.

Alternati Veé@’aré}peargdabcl:re&stanfylne gerfﬂyfggeterrgugregégggcliatI gya powder

pregelatinized starch being more preferable. As
crystalline cellulose, Ceolus (manufactured by Asahi
Kasei Corp.) is particularly preferred. As The
pregelatinized starch, PCS (manufactured by Asahi Kasei
Corp.) or Starch 1500 (manufactured by Colorcon Japan
Ltd.) are particularly preferred.
[0046]

To the composition of the present invention, a
water-soluble excipient other than sugar alcohols may be

added. Examples of the water-soluble excipient include:



= 29 - mxture containing the aforenentioned conpound I, etc. and
acceptabl e additives for pharmaceuticals, preferably, a powder m xture
cont ai ning the aforenmenti oned conpound |, etc., a sugar al cohol and/or a
wat er-swel | i ng additive, and acceptabl eladditives for pharnaceuticals,

t hrough a techni que such as fluidi zed-bed granulation or agitation

granul ation, followed by conpression nolding of the forned granules. The
pressure of ressiqn. ol din e 1 ne i £ hi n_appropriate
range, so Iforﬁlgdgéjrss ’hepq%%r%ic%é o%q“l%%yes%’r e%géfélg%ﬂ/eﬁf%%blég %bl%rlg%ai red. The

CO”DreSSioggqééﬂdgl:é%éH&ﬁégfﬂdéhﬂﬁgéPrﬁﬁﬁyééoué01a8§@§@!e%¥éf 0,20 kN

preferably o 15 kN. When the pharnmaceutical conposition e present

invention istddrr hgriosage fordnofes, tadhelaidabl el denséhy §subdke,
particularly limted, for exanple, 1.1 to 1.5 ng/mB, preferably 1.2 to 1.4
g/ MmB. Morgameise tgishape iuddie dwabdef psinelaparsheusarly limted,
preferably a lens, disc, round, oval (e.g., caplets), or a polygonal (e.g.,
triangl e orcydiarmzus)r ishapet hdaurtheer norechd hedps pdexxadplabl Etrhaygrbe furt her
coated with a coating agent by neans of a pan coater through spraying a

suspensi on/igsllndeormpfnqgsich ot inn by et sd omal t hee t avter sPoyV9es3] The
di ssol ution properties of conpound |, etc. of the pharmaceuti cal

conposi ti orf S Uh&EPrISEH - | hvient§ Gt tdn pedeval chtedtdy, 9t vEieRanyl e,

di ssolution tests - 30 - disclosed in, the Japanese Pharmacopoei a, the

United Stat®s Pt rHEEHT 3 ( USHL Uy 1 e opEEn PhAY nekopdEr At ™ Exanpl es
of the test i i e dj ssol.ut ] tests.will , bhe described.

[ 0064] h)@%ﬁﬁe%gnrgg%%’an%ﬁmﬁe%lo&t %rkya %%)g%én(?%%%gﬁns? r bng?i‘;ggéfldi c

di ssol uti on. yedi i t - t J ser i e

Phar macopog:i a; éjﬁlrc(jn l"él}csdé&gé.a'l HCl@gsf'wI\F%%jfe%g%gst?é??%%J?ﬁél\%gt %gg?BEﬁzym"
descri bed irpddie MdHtash Sted a5, Rivgd MReOPOLH @0, [1@9@5&?01 sodon-limting

exanpl es of the dissolution test medium (pH 6.8) include the JP 2nd fluid
and phosphairthjelfdier dipH Hc cdesai-hesh ia dded))apasese Hharsgeapoei a, "USP
Phosphate Buffer (pH 6.8)", Simulated Intestinal Fluid wthout Enzyne
descri bed ighddypendirs t gubtSt ot esn Rhidrymhcopaeiac s pinglt £hospdias ed Buhf er Sol uti on
(pH 6.8) described in the European Pharmacopoei a. [0066]
dihydrogenphosphate.
[0047]
The water-soluble excipient is preferably 'selected
from saccharides. Specific examples include purified
sucrose, sucrose, lactose, lactose granules, glucose,
glucose hydrate, powder sugar, or pullulan. Of these,
lactose is even more preferred.
[0048]
The solid preparation containing compound I, etc.
preferably contains a sugar alcohol in an amount of 0.01
to 99.0 wt.$%, preferably 20 to 80 wt.%, more preferably

40 to 60 wt.%. Also, the solid preparation containing

compound I preferably contains a water-swelling additive



Mor eover, dissolution test nedia (pH 3 to 5 may be a test nedium having a
pH 4.0 or pH 4.5. Specific exanples include acetic acid-sodi um acetate
buffer described in the Japanese Pharnmacopoeia, "USP Acetate Buffer"”
described in the United States Pharnmacgpoei a, and Acetate Buffer Sol ution
(pH 4.5) described in the European Pharnmacopoei a. Mreover, a diluted
Ml | vai ne buffer of pH 4.0 may aiso be used. However, the - 31 -

dissolutioqg;§% 1% ssol {IOH fe o | §¢ hot %g}éggb%y ?hf 9 oyg exanpl es.

[ 0067] Hese di medl a” af e" prepare roug met hods

descrlbed|d¥tjmeﬁgggqéﬂgmmggh§ﬂ§ug§c9@o§taoor the |ike of each country.
Wien the enployed dissol ution test mediumis a buffer solution, variation

of the pH ofpddwe test mediumis preferably within 0.05 of pH defined for
each di ssol ution nmedium [0068] When t he pharmaceuti cal conposition of
the present invam it@rR ichssuljhecteed Heo dd16l draihash esicdn besht addeche

di ssolution test nethod of the Japanese Pharnacopoei a (paddl e nethod; at a
rotation speeoafertionped ,wdther conpbkihg oadexhibet sndnsayeragécpbptent age
di ssolution of the compound I, in a dissolution test nmedium having a pH of
6.8, preferdis yrafiqy0vs oratdghere 1 hisy @ﬁdliltégeaWeﬁu@hé staphodf inhe

di ssolution test and nore preferably of 80% or her in 60 mnutes after
the start, ﬁﬁﬁﬂ??ﬁﬁ%ﬁ%ﬁfﬁ%ﬂ%ﬁﬂRF%ﬁe¥Rﬁ%brOh@@h%? g% BB RFnbYe¥eafber the

Srond Spseor, hahsl. IR £ Iiputes, Sliel Lhe starl. luri her preferaoly
;“u[;,“zsfe?zscf%tgfvwe:zaf@oé‘)S?.%wwW RS0, PAPER Ao BOTERILLAD-t o
Jopanese PIBLTORCE 5 PRUOLE (PRS0 9L SULIT 32y pprees of 0
conpound | ,wdiyx (sugar alcohol).

[0050]

In addition to the combination of aforementioned
sugar alcohol and water-swelling additive, the
pharmaceutical composition containing compound I etc. may
furthér contain a water-insoluble excipient, a
disintegrant, a binder, a fluidizing agent, a lubricant,

a coloring agent, a polishing agent, etc., so long as the
effects of the present invention are not iﬁpaired.
[0051]

Examples 0of the water-insoluble excipient include L-
aspartic acid, alginic acid, carmellose sodium, hydrous
silicon dioxide,  crospovidone, calcium glycerophosphate,
magnesium silicate aluminate, caléium silicate, magnesium
silicate, light anhydrous silicic acid, crystalline
cellulose, cellulose powder, synthetic aluminum silicate,

synthetic aluminum silicate/hydroxypropyl



di ssol ution test mediumhaving a pH of 4.5, of 85%or higher in 30 m nutes
after the start of the dissolution test. [0070] As used herein, the
"average percentage dissolution” refers to the average of percentage

di ssol ution val ues obtained fromat least -3, preferably 6, nore preferably
12 solid preparation sanples for each type of solid preparation. [0071]

The pharnmaceutical conposition of the present invention exhibits a high

| nhi bi tory &if.eal, an, Ao valed- b pofl, coagp atf on, fact oL, X (FXa),and as
such, is useful "as ‘an anticoagul'ant” ageht or ah agéen or “préventing and/ or
treating t yoibosis,Of A0l IMn They phar spcgupheal epumosilion of the
present invention is useful as a pharmaceutical drug for mamral s including
humans, an @activadfd Moot coaaulatdon, fact of i dmi BREBLL OhagABsanki coagul ant
agent, an agent for preventing and/or treating thronbosis and/or enbolism
an agent f arxiptegvedith iy angd oimimeatamondheoohoe | ccdiseaseserandriurt her,
an agent for preventing (in the present specification, the prevention

i ncl udes segduorataratgr enagnt,i 01g 1 ¢ her saaebdod ds, tmaenésiuhheadbsaript i on

bel ow) and/or treating cerebral infarction, cerebral - 33 - enbolism

pul nonary iRffegiqtitateputabnary eabednshe, npacardl aplinfanwt soaicatgi na
pectoris, thronmbus and/or enbolism acconpanyi ng nonval vul ar atri al
fibrillati GPTNADL THeddy 38R 130 ordBRi 3t2bekp ReFAtPhPBABEEI s after

surgery, thropbosis after prosthetic valve/joint_replacenent, .
t hr onboenb Yiﬁ%%ﬁHEQPX%n %ﬁ%?%%pl%%%ﬂ%%¥$f9?¥&,S?ﬁFSﬂboEﬁ%SFP@n1after

total knee ol apenal (KR . v arhoenbel Lom afler hip fracture surgery

(HFS), thro reocc i'on after revascul ari Zation, Buerger's

di sease, mﬁygygdgﬁ%§§%gﬁggg/ -1 gggg%aégfgigﬁndrone, systemi c

i nfl ammat ory respo ndr ome IRS), nultiple organ dysfunction syndrone

(MDS) , t hromesisyaipdipid e, ofo fextHacor paneal s 1 i1¢l &t o o & bt ood
coagul ation at the tine of blood collection. "Exanples [0072] Next, the
present i nwesliliosd |dovake deses ihedré reetas | a wibetel gsengel1e0 Exanpl es.

However, the present invention is not intended to be limted to them by any
means. [00&Hcipient. -
[0052]

Examples of the disintegrant include adipic acid,
alginic acid, gelatinized starch, sodium carboxymethyl
starch, carmellose, carmellose calcium, carmellose sodium,
hydrous silicon dioxide, calcium citrate, croscarmellose
sodium,.crospovidone, light anhydrous silicic acid,
crystalline cellulose, synthetic aluminum silicate, wheat
starch, rice starch, cellulose acetate phthalate, calcium
stearate, low-substituted hydroxypropyl cellulose, corn
starch, tragacanth powder, potato starch,
hydroxyethylmethyl cellulose, hydroxypropyl starch,

pregelatinized starch, monosodium fumarate, povidone,

anhydrous citric acid, methyl cellulose, or calcium



(Exanpl e 1) The di ssolution rate of conpound | fromeach tablet in the
neutral region was conpared using varying weights of tablets with the
anount of conpound | (conpound la) kept constant. - 34 - [0074] (D)
Tabl et s contai ning conpound |a were pr@dueed according to the fornul ations
described in Table 1 and exam ned for dissolution properties at 50 rpm by
the second nethod (paddl e nethod) described in the Japanese Pharnmacopoei a.
The di ssol yg:i cuphat as, a t i ssol ution
of 6t abl ere e S R Tedrun Gosd vae piaeriare TurTer Bt "oH 6. 8
(US? Phosphatr® Bifde@h (1P t& B -addPBIferred | gr gdient scshpyncin Table 1,
except for hydroxypropyl cellul ose and magnesi um stearate, were m xed using
a pol yvinyliooag,] and the m xture was granul ated by use of aqueous

hydr oxypr opyl cellul ose solution. The thus-produced granules were m xed

w th magnesi um Bkempatee, ofothkebelyeyl alnd lgraenulagls: ode oy gy epadpr essed
into tablets (forrmulation A: 19x7.5 mm caplets, conpression pressure: 12
KN; fornmul @tirogrBbitcabloein dir@betemovglsr nmmgddium oyhdl paheh pnedpdiene
conpression pressure: 8.5 kN, forrmulation C. tablet dianeter: 85 mm1l),

round puncldiF®1died 91EGHS & prevureied Nahy POYAeTati on D tabl et
di aneter: 7.5 round punch and di e, conpressjon, pressuyre;, 4.5 kN). The
Chbl ot o wert HBaNGReh AR A AT LS b L hes Sared deRsHECOTa, 25

ng/ Mm®B) , to. e %Ixuq/_elnt e iO flmueerncecaor1c éj}i{ffeer ence }ilnltagiftldggsi ty on the

di ssol uti ofPropertids o7 PR Vi GHRY BIC TR RelY T arSregtoRs - 35 -

[ 0076] fold:qwi re, . d I edj | in Table
1 D-nanniFgﬁq%#gnj?g%¥ﬁgbgﬁﬁ§u%%§uet éE ??@g ir%ggﬂﬁa%§§§§%§§?tol 500 or

TOM:- KASEI G0.icild Gecild,F adeyamiin Miid £)1iand pregetahtfigedqgstarch
(manuf actured by Asahi Kasel Chemcals Corp. (trade nane: PCS ﬁ%—lO)) as

exci pi ent s hyerresg@togene demanufacs ured, dyal 5hhé t cadeunese; Sehypkasdone

I NF-10)) as a disintegrant, hydroxypropyl cellul ose (nmanufactured by N ppon

Soda Co., llcdimifturade liaree  HPG-dh)-maise @i i ndes 1 yathdy hagnesi iidosé gar at e

(manuf actured by Tyco Healthcare (trade nanme: HyQual)) as a |ubricant.

[ 0077] copolydone, wheat flour, wheat starch, rice flour, rice
starch, polyvinyl acetate resin, 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,
corn starch, tragacanth, tragacanth powder, lactose,
concentrated glycerin, sucrose, potato starch,
hydroxyethylcellulose, hydroxyethylmethyl cellulose,
hydroxypropyl cellulose, hydroxypropyl starch,
hydroxypropylmethyl cellulose 2208, hydroxypropylmethyl
cellulose 2906, hydfoxypropylmethyl cellulose 2910,
hydroxYpropyimethyl cellulose phthalate,
vinylpyrrolidone~vinyl acetate copolymers, piperonyl

butoxide, glucose, pregelatinized starch, fumaric acid,



FTable 1] Forrmulation A B C D (bui) quaTpeabul Conpound la(in terns of
conpound 1) 40.4 (30.0) 40.4 (30.0)

- 25 -

fumaric acid-stearic acid—polyvinyl acetal
diethylaminoacetate—hydroxypropylmethyl cellulose 2910
mixtures, pullulan, povidone, polyvinyl alcochol
(completely saponified producf), polyvinyl alcohol
(partially saponified product), sodium polyphosphate,
macrogol 4000, macrogol 6000, macrogel 20000, D-mannitol,
or methylcellulose.

[0054]

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, corn starch,
or magnesium aluminometasilicate.

[0055]

Examples of the lubricant include cocoa fét,
carnauba wax, hydrous silicon dioxide, dry aluminum
hydroxide gel, glycerin fatty acid ester, magnesium
silicate, light anhydrous silicic acid, crystalline
gellulose, hardened o0il, synthetic aluminum silicate,
white beeswax, magnesium oxide, sodium potassium tartrate,
sucrose fatty acid ester, stearic acid, calcium stearate,
magnesium stearate, stearyi aicohol, polyoxyl 40 stearate,
cetanol, soybean hardened o0il, gelatin, talc, magnesium
. carbonate, pﬁecipitated.calcium carbonate, corn starch,
pofato Starch, fumaric acid, stearyl sodium fumarate,

Macrogol 600, Macrogol 4000, Macrogol 6000, beeswax,



40.4 (30.0) 40.4 (30.0) D-mannitol 354.4 162.4 99.2 67.3 Pregel atinized
starch 150.0 69.6 '

- 26 -

magnesium metasilicate aluminate, sodium laurate, or
magnesium sulfate.
[0056]

Examples of the coloring agent can include yellow
iron sesquioxide, iron sesquioxide, titanium oxide,
orange essence, brown iron oXide, B-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.

[0057]

Examples of the polishing agent include carnauba wax,
hardened o0il, a polyvinyl acetate resin, white beeswax,
titanium dioxide, 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,
beéswax, glycerin monostearate, or rosin. Of these,
carnauba wax, titanium dioxide, or talc are preferred as
a polishing agent.

[0058]

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

the form of tablet, granules, powder (including fine



42.0-28.5 Crospovidone 32.1 16.05 10.7 8.0 Hydroxypropyl cel | ul ose 18.3
9.15 6.1 4.6

- 27 -

granules), or a capsule. The solid preparation may be
produced through a widely known.production method. In
one exemplified procedure, the pharmaceutical composition
of the present invention is prepared through mixing the
aforementioned compound I, etc., 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 thelgeneral
rules for preparations in the Japanese Pharmacopeia.
[0059]

When the pharmaceutical composition of the present
invention is in the dosage form of granules, the granules
may be produced through blending compound I etc. with a
sugar alcohol and/or a water-swelling additive and
optional additives such as an excipient, a binder, a
disintegrant, and other appropriate members, and
granulating the thus-obtained uniform mixture through an
appropriate technique. Additionally, the thus—produbed
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.

[0060]
Alternatively, when the pharmaceutical composition

of the present invention is in the dosage form of a



Magnesi um stearate 4.8 2.4 1.6 1.2 Tabl et weight(ng) 600.0 300.0 200.
150. 0 Proportion of conmpound I in tablet 5% 10%

- 28 -

powder, the powder or microgranules may be produced
through blending compound I.etc. with a sugar alcohol
and/or a water-swelling additive and optional additives
such as an excipient, a binder, a disintegrant, and other
appropriate members, to form a uniform admixture, and
pulverizing or micro-granulating the thus-obtained
admixture thfough an appropriate technique. Additionally,
the thus-produced powder or microgranulesmay 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.
[0061]

Alternatively, when the pharmaceutical composition
of the present invention is in the dosage form of a
capsulé, the aforementioned granules or powders may be
encapsulated with coating capsules.
[0062]

Altérnatively, when the pharmaceutical composition
of the present invention is in the dbsage form of a
tablet, tablets may be produced directly through
compression molding of a powder mixture containing the
aforementioned compound I, etc. and acceptable additives
for pharmaceuticals, preferably a powder mixture
containing aforementioned compound I, etc., a sugar
alcohol and/or a water-swelling additive, and acceptable
.additives for pharmacguticals. Alternatively, the

tablets may be produced through granulating a powder



15% 20% [0078] Figure 1 shows results of the dissolution test on the
tabl ets of the fornulations shown in Table 1 using the phosphate buffer of

pH 6.8. [0079] - 36 - As a result, it was denonstrated that the | ower
the proportion of conpound I in one LabbeL becones, the nore the

di ssolution rate of conpound I ‘in the phosphate buffer of pH 6.8 is

i mproved. [0080] (2) A di ssolution test was conducted in the sanme way
as in (1) usi n eryt _ttol nst ead f D-manni t ol and crggtﬂlllge cel | ul ose

i nst ead of 6?%31 atfﬁlfgdugﬁbr PRSP U ST he TR PrSportion of

conpound | & el eeaTE, . Jbee sy Le, di ssol L on. £ at.e, ol gorpound

| in the phosphate nproved, t est
results. a powder mixture containing the aforementioned compound I,

etc., a sugar alcohol and/or a water-swelling additive,
and acceptable additives for pharmaceuticals, through a
technigue such as fluidized-bed granulation or agitation
granulation, followed by compression molding of the
forméd granules. The pressuré of compression molding may
be determined within an appropriate range, so long as the
effect of the present invention is not impaired. The
compression molding is preferably performed at, for
example, 5 to 20 kN, preferably 6 to 15 kN. When the
pharmaceutical composition of the present invention is in
the dosage form of a tablet, tablet density is not
particularly limited, for example, 1.1 to 1.5 mg/mm’,
preferably 1.2 to 1.4 mg/mm’. Moreover, the shape of the
tablet is not particularly limited, preferably a lens,
disc, round, oval (e.g., caplets), or a polygonal (e.g.,
triangle or rhombus) shape. Furthermore, the produced
tablet may be further coated with a coating agent by
means of a pan coater through spraying a
suspension/solution of the coating agents onto the
tablets.
[0063]

The dissolution properties of compound I, efc; of
the pharmaceutical composition of the present invention

can be evaluated by, for example, dissolution tests



[0081] (Exanple 2) Next, the dissolution rate of conmpound | from each
tablet in the neutral region was conpared using varying anmounts of conpound
| (conmpound la) with tablet weights kept constant. [0082] Ingredients shown
in Table 2, except for hydroxypropyl —cealg &l ose and nagnesi um stearate, were
m xed using a pol yvinyl bag, and the m xture was granul ated by use of
aqueous hydroxypropyl cellul ose solution. The thus-produced granules were

m xed with pagnesi um st ear at to thereb ield granuyl es_which were
conpressedcgg Q‘F% eréqi %ﬂﬁ%ﬁaQﬁ%ﬁé§%§¥ﬁ%?%p%%?i), P%uHal%ﬁach and die,
conpressi o : fgy} T, - 3 I desi gned such t hat
t he tabletgﬁﬁgﬁﬁfﬁgﬁggﬁgﬁ?en§$%yh%??55 %%?n%%%,ﬁégoégéﬁyde the influence of
d'fferenCGPHhﬁﬁH&éﬁoé%&ﬁ'@Ma%?l%@ecéi&%@'ﬁééﬂ‘d&dﬁﬁﬂtéﬁﬁléib&fEthC'nlty

of the neutral region. The tablets thus produced were exam ned for
di ssol uti o1y apeddd Bst idh thestsane WaybasdédcExsaple 1. In this context,

the di ssolution anbunt was cal cul ated as an average percentage dissol ution
of 6 tabl et[n044083] [Table 2] Fornulation E

Non-limiting examples of the aforementioned strongly
acidic dissolution medium include the JP 1st fluid
described in the Japanese Pharmacopoeia; and “USP 0.1N
HC1l, Simulated Gastric Fluid without Enzyme” described in
the United States Pharmacopoeia.
[0065]

Non-limiting 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
Pﬁarmacopoeia, and Phosphate Buffer Solution (pH 6.8)
described in the European Pharmacopoeia.
[0066]

Moreover, dissolution test media (pH 3 to 5) may be
a test medium héving a pH 4.0 or pH 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. Moreover, a diluted McIlvaine

buffer of pH 4.0 may also be used. However, the



B I ngredient (ng) Conpound la(in ternms of conpound I) 20.2 (15.0) 40.4
(30.0) D-mannitol 177.2 162.4 '
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dissolution test medium of pH 3 to 5 is not limited to
the above examples.
[0067]

These dissolution test media are prepareé'through
methods described in the corresponding pharmacopoeia or
the like of each country. When the employed dissolution
test medium is a buffer solution, variation of the pH of
.the test medium is preferably within *0.05 of pH defined
for each dissolution medium.

[0068]

When the pharmaceutical composition of the present
invention is subjected to the method described in the
dissolution test method of the Japanese Pharmacopoceia
(paddle method; at a rotation speed of 50 rpm), the
composition exhibits an average percentage dissolution of
the compound I, in a dissolution test mediuﬁ having a pH
of 6.8, preferably of 70% or higher in 60 minutes after
the start of the dissolution test and more preferably of
80% or higher in 60 minutes after the start, even more
preférably of 60% or higher in 30 minutes after the start
and 80% or higher in 60 minutes after the start, further
preferably of 70% or higher in 30 minutes after the start
and 80% or ﬁigher in 60 minutes after the start.

[0069]

Mdreover,_when.the composition is subjected to the

method described in the dissoclution test method of the

Japanese Pharmacopoeia (paddle method; at a rotation
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speed of 50 rpm), the composition exhibits an avérage
percentage dissolution of the compound I, in a
dissolution test medium having a pH of 4.5, of 85% or
higher in 30 minutes after the start of the dissoiu£ion
test.

[0070]

As used herein, the "average percentage dissolution”
refers to the average of percentage dissolution values
obtained from at least 3, preferably 6, more preferably
12 solid preparation samples for each type of solid
preparation.

[0071]

The pharmaceutical composition of the present
invention exhibits a high inhibitory effect on activated
blood coagulation factor X (FXa) and as such, is useful
as an anticoagulant agent or an agent for preventing
and/or treating thrombosis or embolism. The
pharmaceutical composition of the present invention is
useful as a pharmaceutical drug for mammals including
humans, an activated blood coagulation factor X inhibitor,
an anticoagulant agent, an agent for preventing and/or
treating thrombosis and/or embolism, an agent for
preventing and/or treating thrombotic diseases, and
further, an agent for preventing (in the present
speéifiéation, the prevention includes secondary
prevention; the same holds true for the description

below) and/or treating cerebral infarction, cerebral



2.4 Tabl et weight(ng) 300.0 300.0 Proportion of conpound | in tablet 5% 10%
[ 0084] Figure 2 shows results of the dissolution test on the tablets

of the fornulations shown in Table 2 using the phosphate buffer of pH 6. 8.

[ 0085] As a result, it was denonst3zat-ed that even in the conparison
between the tablets having the same wei ght and the sane shape, the | ower

the proportion of conpound | in one tablet becones, the nore the

di ssol ut ion.ate of carneyns) ineine: PROSPRRALRoRULCLnBE1RERS- 8 18
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myocardial infarction, angina pectoris, thrombus and/or
embolism accompanying nonvalvular atrial fibrillation
(NVAF), deep vein thrombosis, deep vein thrombosis after
surgery, thrombosis after prosthetic valve/joint
replacement, thromboembolism after total hip replacement
(THR), thromboembolism after total knee replacement (TKR),
thromboembolism after hip fraéture surgery (HFS’,
thrombosis and/or reocclusion after revascularization,
Buerger's disease, disseminated intravascular coagulation
syndrome, systemic inflammatory response syndrome (SIRS),
multiple organ dysfunction syndrome (MODS), thrombosis at

the time of extracorporeal circulation, or blood

coagulation at the time of blood collection.

Examples
[0072]

Next, the present invention will be described in
detail with reference to Examples. However, the present
invention is not intended to be limited to them by any
means.

[0073]
(Example 1)

The dissolution rate of compound I from each tablet
in the neutral region was compared using varying weights
of tablets with the amount of compound I (compound Ia)

kept constant.



[0086] (Exanple 3) Next, the dissolution rate of compound | from each
tablet in the neutral region was conpared using varying weights of tablets
with the proportion of conpound | (conpound la) in the tablet kept
constant. [0087] | ngredi ents shews4i » Table 3, except for

hydr oxypr opyl cellul ose and magnesi um stearate, were m xed using a

pol yvi nyl bag, and the m xture was granul ated by use of aquebus
hydroxyprop[I | | ul ose sol ution. The thus-produced granul es were nixed

w th magnesi um stearate, to thereby yield granules which were conpressed

into tablets (fqryuhaiheRE cofnac@l%tlr@ UBLLLin -2 e goupd-oyunch and

di e, conpression pressure: 85 kN, fornulation F. tablet dianeter: 6.7

M), roundqusie rand ditthe cm@ﬁéﬁpéwr@@%f@beé kN, Tapdef or gphation G
19x7.5 mm caplets, conpression pressure: 12 kN). The tablets were designed

such that thentiabetohath 4wl saien denspé yt (ds 25t ngod maBh, biyorrEcl ude t he

i nfluence of difference in tablet density on the dissolution properties in
t he vi ci ni tseaaindg heetriend r ghaddip anetidbe) t dbset sbeédusnptbdudedamese exam ned
for dissolution properties in the sane way as in Exanple 1. In this

cont ext, tHHhadireswingdion afbentdives ledlicul aairds wart Rk Ayer it ceht age

dissolution of 6 tablets. - 39 - [0088] [Table 3] Formul ation F E G
| ngr edi ent mpverage percentage dissolution of tablets:. The

dissolution medium used was phosphate buffer of pH 6.8
(USP Phosphate buffer (pH 6.8)).
[0075]

Ingredients-shown'in Table 1, except for
hydroxypropyl cellulose and magnesium stearate, were
mixed using a polyvinyl bag, and the mixture was
granulated by use of aquéous hydroxypropyl cellulose
solution. The thus-produced granules were mixed with
magnesium stearate, to thereby yield granules which were
compressed into tablets (formulation A: 19x7.5 mm,
caplets, compression pressure: 12 kN; formulation B:
tablet diameter: 9.5 mm¢, round punch and die,
compression pressure: 8.5 kN; formulation C: tablet
diameter: 8.5 mm¢, round punch and die, compression
pressure: 6 kN; and formulation D: tablet diameter: 7.5
mm¢, round punch and die, compression pressure: 4.5 kN).
The tablets were designed such that the tablets had the
same density (1.25 mg/mm3), to exclude the influence of
difference in tablet density on the dissolution

properties in the vicinity of the neutral region.



Compound la(in terms of conpound I) 6.7 (5. 0) 20.2 (15.0) 40.4 (30.0)

D-mannitol 59.1 177.2 354.4

[0076]
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The following were used as the ingredients described

in Table 1: D-mannitol

(trade name: Pearitol 50C)

name: Mannit P))

by Asahi Kasei Chemicals Corp.

as excipients, crospovidone

name: Polyplasdone INF-10))

hydroxypropylcellulose

or TOWA-KASEI Co.,
and pregelatinized starch

(trade name:

Ltd.

(manufactured by Roquette Corp.

(trade

(manufactured

PCS PC-10))

(manufactured by ISP

as a disintegrant,

(trade

(manufactured by Nippon Soda Co.,

Ltd. (trade name: HPC-L)) as a binder, and magnesium

stearate (manufactured by Tyco Healthcare (trade name:

HyQual)) as a lubriéant.

[0077]

[Table 1]

Formulation A B C D
Compound Ia (in terms |40.4 40.4 40.4 40.4

é of compound 1I) (30.0) [ (30.0) | (30.0) | (30.0)

¢ | D-mannitol 354.4 162.4 99.2 67.3

$ 2 | Pregelatinized starch |150.0 |69.6 |42.0 |[28.5

é'” Crospovidone 32.1 16.05 10.7 8.0

o

~ Hydroxypropylcellulose | 18.3 9.15 6.1 4.6
Magnesium stearate 4.8 2.4 1.6 1.2

Tablet weight (mg) 600.0 | 300.0 |200.0 150.0

Proportion of compound I in % 10% 15% 20%

tablet

[0078]

Figure 1 shows results of the dissoclution test on

the tablets of the formulations shown in Table 1 using

the phosphate buffer of pH 6.8.

[0079]




pregel atinized starch 25.0 75.0 150.0 Crospovidone 5.35 16.05 32.1
Hydr oxypr opyl cel l ul ose 3.05 9.15 18.3
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As a result, it was demonstrated that the lower the
proportion of compound I in one tablet becomes, the more
the dissolution rate of compound I in the phosphate
buffer of pH 6.8 is improved.

[0080]

(2) A dissolution test was conducted in the same way
as in (1) using erythritol instead of D-mannitol and
crystalline cellulose instead of pregelatinized starch.
As a result, the lower the proportion of compound I in
one tablet became, the more the dissolution rate of
compound I in the phosphate buffer of pH 6.8 was improved,
as with the above test results.

[0081]
(Example 2)

Next, the dissolution rate of compound I from each
tablet in the neutral region was compared using varying
amounts of compound I (compound Ia) with tablet weights
kept constant.

[0082]

Ingredients shown in Table 2, except for
hydroxypropyl cellulose and magnesium stearate, were
mixed using a polyvinyl bag, 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 which were

compressed into tablets (tablet diameter: 9.5 mm¢, round

punch and die, compression pressure: 8.5 kN). The



Magnesi um stearate 0.8 2.4 4.8 Tablet weight(ng) 100.0 300.0 600.0
Proportion of conpound | in tablet 5% 5% 5%
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tablets were designed such that the tablets had the same
density (1.25 mg/mm’®), to exclude the influence of
difference in tablet density on the dissolufion
properties in the vicinity of the neutral region. The
tablets thus produced were examined for dissolution
properties in the same way as in Example 1. In this
context, the dissolution amount was calculated as an

average percentage dissolution of 6 tablets.

[0083]

[Table 2]

Formulation E B
Compound Ia (in terms 20.2 40.4

E of compound I) (15.0) ({30.0)

L D-mannitol 177.2 162.4

8 g’ Pregelatinized starch 75.0 €69.6

é'“ Crospovidone 16.05 16.05

5 Hydroxypropylcellulose 9.15 9.15
Magnesium stearate .1 2.4 2.4

Tablet weight (mg) 300.0 300.0

Proportion of compound I in % 10%

tablet

[0084]

Figure 2 shows results of the dissolution test on
the tablets of the formulations shown in Table 2 using
the phosphate buffer of pH 6.8.

[0085]

As a result, it was demonstrated that even in the
comparison between the tablets having the same weight and
the same shape, the lower the proportion of compound I in
one tablet becomes, the more the dissolution rate of

compound I in the phosphate buffer of pH 6.8 is improved.



[+0089] Figure 3 shows results of the dissolution test on the tablets
of the formulations shown in Table 3 using the phosphate buffer of pH 6. 8.

[ 0090] As. a result, when the proportion of conpound la in each tabl et
was 6.7% (5% in ternms of conpound | i-n wach tablet), the tablets having any
wei ght (100 ng, 300 ng, or 600 ng) exhibited favorabl e dissolution
properties. It was al so denonstrated that at a constant proportion of
conpound | hﬁ%f ch tablet, the larger the anobunt of conpound | in one
tabl et beco ,_the nore dissolution is delayed. Industrial Applicability

[ 0091] Jhe present invention provides a pharmaceutical conposition
that is inp?ove Inits dissolution - 40 - properties in the neutral

region and i's usghil, a5 AniAGNNd Uy PERNETE NOAIGRY £ AL NGaLAT ONbOST S
tablet in the neutral region was compared using varying
weights of tablets with the proportion of compound I
(compound Ia) in the tablet kept constant.

[0087]

Ingredients shown in Table 3, except for
hydroxypropyl cellulose and magnesium stearate, were
mixed using a polyvinyl bag, 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 which were
compressed into tablets (formulation E: tablet diameter:
9.5 mm¢, round punch and die, compression pressure: 8.5
kN; formulation F: tablet diameter: 6.7 mm¢, round punch
and die, compression pressure: 5 kN; and formulation G:
19%x7.5 mm, caplets, compression pressure: 12 kN). The
tablets were designed such that the tablets had the same
density (1.25 mg/mm3), to exclude the influence of
difference in tablet density on the dissolution
properties in the vicinity of the neutral region. The
tablets thus produced were examined for dissoluﬁion
properties in the same way as in Example 1. In this
context, the dissolution amount was calculated as an

average percentage dissolution of 6 tablets.



[A aim 1]
chl or opyri

A solid pharmaceutica
din-2-y1)-N2- ((IS, 2R, 4S) - 4-

[ (di met hyl am no) car bonyl ]-2-1[ (5-nethyl -4,5, 6, 7-

tetrahydro

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

39 -

conposition containing N1-(5-

y1l) car bonyl ] am no} cycl ohexyl ) et hanedi am de represented by the foll ow ng

formula (1): [Fornula 1]
or a sol vat r eof ,
formul a (I)ﬁ¥§nﬁ.5@6by wei ght or

respect to

or a pharmacol ogically acceptable salt thereof,
wherein the content of the conpound represented by
nore and | ess than 15% by weight with

g 1total wei ght of the pharmaceutical composition. [Caim?2]

The pharnmaceutical "conposition according to claim wherein the
phar maceut|ikaimuwlartpasi ti on--contai ns the corjpound represented Gy for
at 5% by veight or- SN 000 DY WL ght [of, 1 ess Widd ¥ especip to the
wei ght of [the pharjm %H&k> 4 Coposi tion. [ %hn13] (15 T, 0)
phar maceut|i cal corpesit+on—accordingtochalm Il or 2 —wheretnthedos
formis al|tdblet | J @ikt The pharmaceut|ithl! conposition actdtdi ng
one 8 2 pregelatinized starch 25.0 75.0 150.0
Ec}v Crospovidone 5.35 16.05 32.1
= Hydroxypropylcellulose 3.05 9.15 18.3
Magnesium stearate 0.8 2.4 4.8
Tablet weight (mg) 100.0 300.0 600.0
Proportion of compound I in % 5% 5%
tablet

[0089]

Figure 3 shows results of the dissolution test on

the tablets of the formulations shown in Table 3 using

the phosphate buffer of pH 6.8.

[0090]

As a result, when the proportion of compound Ia in

%

each tablet was 6.7% (
tablet),

or 600 mg)

the tablets having any weight

(

100 mg,

in terms of compound I in each
300 mg,

exhibited favorable dissolution properties.

It was also demonstrated that at a constant proportion of

compound I in each tablet, the iarger the amount of

compound I in one tablet becomes,

delayed.

Industrial Applicability

[0091]

the more dissolution is

The present invention provides a pharmaceutical

composition that is improved in its dissolution

la (1)

t ot al

age
to any



of claims 1 to 3, wherein the tablet has a density of 1.2 ng/m8B to 1.4
mg/ MmB. [Cd aim5] The pharnmaceutical conposition according to any one of
claims 1 to 4, wherein the pharmaceutical conposition further :contains a
sugar al cohol and a water-swelling additoi ve as excipients. [C aim6]

The pharnmaceutical conposition according to claim5, wherein the sugar

al cohol is D-mannitol or erythritol, and the water-swelling additive is
pregel ati n!pzreCI!’JeSrttaireCsh.'Onr tcl'{élsr'l[eailltl anle Ifee$:|L$IIIO§§% _[Lg g‘é@f@l S anThe

phar maceut iFcal™ conpositi on accordi ng to°clai mb, Whérern t ig Sugar al cohol
is Dmannit —@I\EA ! i 1] i i pi.zed starch.
[Cl ai m 8] a@entﬁ'%%ﬂgﬁé’nﬁgﬁl calﬂijgg}rpgg?%%gﬁg%cggggﬁgg?% gfai m 7, wherein
when the cQppRsiitdyen is subjected to a dissolution test by the paddle

met hod at a rotation rate of 50 rpm the conposition.exhibits an average
per cent age di ssol ution of the conpound represented by formula (1), in a

di ssolution test nedium having a pH of 6.8, of 60%



- 43+ or higher in 30 mnutes after the start of the dissolution test and
80% or higher in 60 mnutes after the start. [C aim9] The
pharmaceutical conposition according to claim38, wherein when the
conposition is subjected to a dissol utiszn -test by the paddl e nethod .at a
rotation rate of 50 rpm the conposition exhibits an average percentage

di ssol ution of the conpound represented by formula (1), in a dissolution
test medi um having a pH of 6.8, of 7$0°a01r Shi gher in 30 mnutes after the
start of the dissolution test and 80% Gr hi gher in 60 mnutes after the
start. [CO aim10] - The pharnmaceutical conposition according to any one
of clains 1 to 9, which is coated with one or nore coating agents sel ected
froma cel Iudigs, deyivative, a polyvinyl conpound, an acrylate derivative,
or a saccharide. [Caim11] The pharnmaceuti cal conposition according
to any one of chais®E il halkthacsherieidl tdeneast i gh agemnt 51l ©g one @- nor e
species selected fromthe group conprising hypronell ose, nethylcellul ose,
et hyl cel | ularsies r dyyhr iokiyrpr Dpyl ) 0 W 1lssER p )yv-nyl  al cohol , povi done, vi nyl
acetate resin, polyvinyl acetal diethylam noacetate, am noal kyl

met hacr yl atlel GiopilyeamRS)) eariyonykl yPaf €{S-menlyyl-febhyl 7met hacryl at e
copol yner di spersion, sucrose, and mannitol. [C aim 12] The

phar maceut i & T orbeai i arP s Eor Hi AhPYBLaRY~BRe of claims 1 to 11, wherein
t he conpound represented by for or.a %har macol ogi cal | agcggt abl e

|
salt ther edf}) GITRORGH AR ?W%n]g?ﬁ‘?g’i\ﬂ%%% florBpPFi gFRr9sente

1) - N2- ((1 S,,2R 4S)+ 4- ] (di.met hyl i po) car bonyl ] -2-{[ (5-
ol nyl - 4, 5.5 RIS NS of 5 8- ] byt i i n- 2+

y1) car bonyl Jam Ia{;yﬂ! ohexyl ) et hanedi am de pt ol uenesul f onat e nonohydr at e
represented[ by the followng fornmula (la): [Fornula 2]

0N
O
W' (I)
- HN x
N
o H

or a pharmacologically acceptable salt therecf, or a
solvate thereof, wherein the content of the compound
represented by formula (I) is 0.5% by weight or more and
leés than 15% by weight with respect to the total weight
of the pharmaceutical composition. |
[Claim 2]

The pharmaceutical composition according to claim 1,
wherein the pharmaceuticgl composition contains the
compound represented by formula (I)_at 5% by weight or
more and 10% by weight or less with respect to the total
welight of the phafmaceutical composition.

[Claim 3]



060V" --0N---L. OH

The pharmaceutical composition according to claim.l
or 2? wherein the dosage form is a tablet.
[Claim 4]

The pharmaceutical composition according to any one
of claims 1 to 3, wherein the tablet has a density of 1.2
mg/mm® to 1.4 mg/mm’.

[Claim 5]

The pharmaceutical composition according to any one
of claims 1 to 4, wherein the pharmaceutical composition
further contains a sugar alcohol and a water-swelling
additive as excipients.

[Claim 6]

The pharmaceutical composition according to claim 5,
wherein the sugar alcohol is D-mannitol or erythritol,
and the water-swelling additive is pregelatinized starch
or crystalline cellulose.

[Claim 7]

The pharmaceutical composition according to claim 6,
wherein the sugar alcohol is D-mannitol, and the water-
swelling additive is pregelatinized stazrch.

[Claim 8]

The pharmaceutical composition according to claim 7,
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 percentage
dissolution of the compound represented by formula (I),

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 80% or higher in 60 minutes after
the start.

[Claim 9]

The pharmaceutical composition according to claim 8,
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 percentage
dissolution of the compound represented by formula (I),
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.

[Claim 10]

The pharmaceutical composition according to any éne
of claims 1 to 9, which is coated with one or more
coating agents selected from a cellulose derivative, a
polyvinyl compound, an.acrylate derivative, or a
saccharide.

[Claim 11]

The pharmaceutical composition according to any one
of claims 1 to 10, wherein the coating agents are one or
more species selected from the group comprising
hypromeliose, methylcellulose, ethylcellulose,
hydroxypropyl cellulose, polyvinyl alcohol, povidone,
vinyl acetate resin, polyvinyl acetal diethylaminoacetate,

aminoalkyl methacrylate copolymer RS, ethyl acrylate-



methyl methacrylate copolymer dispersion, sucrose, and
mannitol.
[Claim 12]

The pharmaceutical composition according to any one
of claims 1 to 11, wherein the compound represented by
formula (I) or.a pharmacologically acceptable salt
thereof, or a solvate thereof is N'-(5-chloropyridin-2-
y1)-N?- ( (1S, 2R, 45) -4~ [ (dimethylamino) carbonyl] -2-{[ (5-
methyl—4,5,6,7—tetrahydrothiazolo[5,4—c]pyridin—2—
yl)carbonyl]amino}cyclohexyl)ethanediamide p-
toluenesulfonate monohydrate represented by the following

formula (Ia):

[Formula 2]

Sw)\N\\\‘ - _ CI . . HZO (Ia)
1 H z O N | 0=S5=



