W2010/ 126168PCT/ JP2010/ 057923 DESCRI PTI ON SOLI D PREPARATI ON TECHNI CAL

FI ELD OF THE | NVENTI ON [ 0001] 5The present invention relates to a solid

pr epar at iwo 28tvon618§ | nproved di ssol ution property of a @#Cugrimenizaz3
preparation. BACKGROUND OF | NVENTI ON IOOO%k 10Hypertension is one of the
di seases nost frequently found in a Al é@grding to the 2000 circul atory
di sease basic research by the M @ity sifppdegatrtby Labour and Wel fare, the
nunber of hypertension patients in Japan (those with systolic bl ood
pressur e OTECENICALSFIELD OF (THERHNENTIONt ol i ¢ bl ood 15 pressure of not

| ess than ? Ogygg, or depressor recipients) reaches about 31 mllion to 38
mllion. Hyper sion is a strong risk factor for any circul atory di seases
i ncl udi ng cer ebrTivasetd sentdi isessas andehatear dioak spfladcprepardhiisp an

appropriate contro] of the bl oo ressure is inmpartant for. 20 both inproved
prognosi s BROPHET eHIRIOY 4%%? GI5E 8F°§§F§8h8% 8ndrY8c AP bir dens.

[ 0003] prep8rites@peuti c drugs for hypertension, various kinds of drugs
such as hypotensive diuretics, a blockers, blockers, 25 angiotensin

conver t i ngBAGEGRRUNINGE INWENFI®¥ s, cal ci um ant agoni sts, angi otensin |
receptor ap @@Qpists and the |i ke have been devel oped, and many of the
patients diagnosed with hypertension are under treatnent wth these
depressars. For Kxeamptensiorcdmpaned afefthesentsedsky mhetf Srbguenygly of owha

(1): 30 [0004] . MO 2010/ 126168PCT/ JP20 57923 [ Q005 erein Rl is
a nonocycl ¢ %?T}%@en%5§ﬁﬁﬁlﬁﬁhgzhéggr%@é@lF%r§V%%%gﬁ%v$h%e%F%ﬁgﬁ%‘%natable
hydr ogen at@skafeh ilsy athd Mitianal lof embarhf,i edbearbaxyl wglodpe, ableR3 is
an optionally substituted | ower al kyl group, or a salt thereof, is kpown as

an angi ot eRSTPEY | OF R¥RR Brenhitofy it e nFowin f 2RABUPERPSE Ny pBt EXSFOEIEf f ect
and an or ggispg b £Ed ke ast it 1R BIRLN282 0dh8h0S€Sdiastolic blood
1- (cycl ohexyl oxycar bonyl oxy) et hyl 2-et hoxy-

15 pressure of not less than 90 mmHg, or depressor recipients)
reaches about 31 million to 38 million. Hypertension is a
strong risk factor for any circulatory diseases including
cerebrovascular diseases and myocardial infarction. Thus, an
appropriate control of the blood pressure is important for

20 both improved prognosis of patients, and mitigation of
personal and social burdens.

[0003]
As therapeutic drugs for hypertension, various kinds of
drugs such as hypotensive diuretics, a blockers, B blockers,

25 angiotensin converting enzyme (ACE) inhibitors, calcium
antagonists, angiotensin II receptor antagonists and the like
have been developed, and many of the patients diagnosed with
hypertension are under treatment with these depressors. For

example, a compound represented by the following formula (I):

30 [0004]



10 1-[[2' - (1Htetrazol -5-yl) bi phenyl - 4-yl ] net hyl | benzi m dazol e-7-
carboxyl ate (candesartan cilexetil) as exanples of the representative

medi canmerwo 2pB0R6i68 According to the J-HOVE study (The Japanpidameswzm O fice
15 bl ood pressure Measurenent Eval uation study), about 40% of the
hypertensi on patients under drug treatnment have achi eved a desired bl ood
pressure (outpatient casual ood pressure of less than 140/90 mrHg), and
this means sonme patien Nai | sufficiently control the bl ood pressure
even wth t hegzxi €t \{rgatment. To raise the desired blood
pressure achiwvin% ratibo; noFe~“power ful hypotensive treatnent is desired.

O
srug tgerapy exerting strong hypotensive effects, a

[ 0007] 3
conbi nati on ap iRy plural drugs can be nentioned. For 25 exanpl e,
W001/ 15674 o8les a conbi ned use(d) a renni nangi ot ensin i nhibitor and

ot her depressor, cholesterol-lowering drug, diuretic or the like.

W002/ 43807 ghGs] oses a conbi ned use of an angiotensin Il receptor

ant agoni st and otheJ depressor or statin. However, a combined use of plural
30 nedi caneheseinrRdilfst er @anocyRlagsnbt reagesEPnia Hainadvel Sy C WG

2010/ 12616 10/ 057 t_4he LaNnce2 ients, where
a failure ggggéﬁgggﬁgﬁﬁ%<%%§gﬁﬂ%§§§§ﬁ%gh S%gﬁgﬁggksgff§|ﬁ%§§§?s feared. To
nor e appr oppi Adred Y1 v ardirenti ikl laodbxylegzoue, andoRbi iataompiriepw i on
contai ni ng_vari pus_ depressors .in one nedi canent .is strangl esired in
cli ni cal p?%%??%ﬁﬁt%ﬁﬁiﬁyﬁﬁ $i¥i;19§ﬂ59' ﬁEchiﬁ%ﬁttgﬁﬁ?ogkh?%iggogns??ong
hypot ensi vgn ef A@rd + eish el Mt dip tduGingQlgehnii @RC ehelvipgt heBtiperf 6608] As
such conbi nation preparation, a conbination | o preparation containing an
angi ot ensi AYPPLenglir Rt afttagid A0 ATFaR -ParErGM Rt aGbAPEt hEBE Heen

suggest ed. zé!?%@é 40987 disgd q&e&;ﬁfo@mym&wgr%ﬁpmy? QPRhGOND 3L Ak HEyan

angi ot ensin recept or antagoni'st and ot her nedi Canent such as diuretic,
cal ci umant afbdi st lhrcettteedliey IR120FE -290898etihyd[ beaginidgzole-7-

conmbi nation_pre tion containing an im.dazol ecarboxylate_t angi ot ensi n
Il recepto?ag%?%éiéh%t(éﬁﬂ:e%ﬁéﬁﬁInﬁégﬁﬁgﬁlﬁédggoﬁﬁ?gg%ﬁgt§£ ¥$§e and a
cal ci um antggeessitatiSrPateatitcaNentd204281 di scl oses a comnbi nation

preparation containing val sartan, which is an angiotensin Il receptor
ant agoni st [O@R®) 20 a 1, 4- di hydr opyri di ne compound such as am odi pi ne and

the like, which As-Gr&alsidynan aoonvat sty (reel UkpanIBoRe2930262fice
di scl oses a comnbi nation preparation containing 2-but¥I-4-
chIoro-ﬂs[bQOQ@1p¥¢sﬁunﬁxﬂeaﬁanMﬁngh@W@ﬂu@i1on study), about 40% of the

yl ety 1] 01,0820l &5 & GAIARN d Guielhd Lo cRlatfRReuRLGa! Lunga agogptabl e
salt theredfPeach o ich s an angiotensin |I'l receptor antagoni st, and
di | ti azem dabiedd i 15l God g dsnrant @yapattienbcasvei, blPo8- BO6Fdidte dofcl oses

a conbi natjon preparati cont ai ni ng. a_henzi m dazol e derivative, . whjch is
2 ang! ot ehSPA Tebert it S Hlsire At s GeGPS. FOnG: PRk NG 51 ES

ant agoni st s, FPP08Nnt1y corfk fYIERHAL IR L PHeisirededeReNILAI HAE0ERIsting
derivative, which is ‘an angiotensin |l receptor antagonist, and a cal cl um

ant agon?ast Areg ekprainent o Jionwpisrests| feshsgd Phoed i PFRFUBS FFHQVY
efficacy o benzim er Ve hi [ \s desi ]
2010/ 12616%$Q§UP%8§%&%59°32E3&§%§ et yttl%ralé@%?grl SaRCagonTSt with a

hi gh organ{pooikctive effect, and efficacy of the calciumantagonist with a
strong hypotensive effect. Moreover, its clinical,usefulness i§fgé££engly

hi gh, since the 2tt? ofF Tk Be dh&tead 189 SERENY hypotensive e

combination therapy using plural drugs can be mentioned. For
25 example, WO01/15674 discloses a combined use of a rennin-
angiotensin inhibitor and other depressor, cholesterol-
lowering drug, diuretic or the like. WO002/43807 discloses a
combined use of an angiotensin II receptor antagonist and
other depressor or statin. However, a combined use of plural

30 medicaments for different timings of ingestion may adversely

2



5 side effects can be reduced dependi ng on the manner of conbination.

[ 0010] However, to secure effectiveness and safety of a pharnaceuti cal
product, wotomni2gié8he ef fecti veness and safety /o of thecaoreueoimzy edi ent
itself are inportant but al so _the properties of the harrrgce tical

prepar at i oht TREfe R Y GNP Idir9SE Gt BATPEBREY t YPPASt Act PHEYT AN t he

like, are extt £l thd MYILYresEUreC¥aRPLS, rWRgRELSOLYt ioNFOirdde didig
fromthe pharmaceutical preparation is too |laté, the blood 15 concentration

of the dr ugpx®ePEXIPTiede yaroaitiredt ithe bégeH, paRasuhe, expeereinatioracy
may not be sufficientl iLhite h n i i on, of

t he drug f?%eré%%%lp%ar%’%l%u nlqélgl qrﬁfr gégrgata Fg%g?éo?gog?a%té%%%fﬁ%g%%& fs
concent rsat s oroed 1y hiedirmegl iincroddsdealapirdeyiceausingeaihi gh 20 idskl of side

effects. [0011 I n ot her, words har jaceuti cal products_are required
to ensure T?%l%?é?ef% ﬁqa&/cﬁxaﬂ?’%tﬁeadﬁﬁﬁgﬁpsggpﬁg%ﬁ,”?ne g%??i%rhdto t he

ef fecti vengssnaiths alrly cdephiandtl o paeRan@kions are 25 required to neet
conpatibilit ith various additives and different conditions required by

Wi
each acti vboal(?fb]r edient. Thus, the devel opnent of a preparation neeting all

these conditionsd & fi RbikkGUL p28pcodpabed hocamBLERAIGAT ON containing
a single active ingredient. I'n part cuPar, sincte a benzi m dazol e 30
deri vatiovepregacdt icn amrdrgindingnsinnahbipéesptior Ianragepist , antsagopost | vy

sol uble co und, the dissoluti.on property of the,_prep j decr ease
due to theéT‘%?o?)ecFat]ice]sunbfan}@(ﬁ(’tr’il\?gsBﬁﬁdgﬁgﬁi %gfgﬁﬁFg&‘ eﬁ’{&%jﬁbrbedgg%nbi ned.
When the del syrskeelLasmsinat idhugrepamathenadshohshengdas o et éodt n
preparation |l eads 35 to decreased drugéabsorbabi | i tg, decr eased

bi oavai | abtt i XS5EPIAT ZOFGISPPEE68PEY FPRETONEF7928R S ICHeRT 25 et .t %4 cacy
of active ingredi eMoa R dechersed Yake ofpliAle; Soa) apld P aRAAL izon.

For a pharmaceutical preparation to be practicalized, therefore, the
conposi 15 ororgdindtel gy areratadi onecdstadnbagadhusnedareolepripexelate 5

di ssolution rate of the .active ingredi in_t roLn i ract.
SUMVARY OF-YHSE ?W&%ﬁ”éira}brf&b%&?%%ttybg%%?ggénggﬁgfé ?%v%%ﬁ%%ﬁ%ﬂ] Jolt
i s theref afiedatomh] etid afhd Nd kpr @seinta calentimoantagpnbyt de US Raltetht No.
preparation_stably containing a benzim dazol e derivative_ having an

angi ot ensi 29425 e EFROPSER & PEtALP BReRAGAL Rl CPUA HMt2Foni st, whi ch

is control{ersdo apt iWHizs disSsel WhigeBtRhaRAr TY SEctPESE &ht@Sorhi oM tdved 15
preparation in the gastrointestinal tract. Means of Sol ving the Probl ens

[0013] 20 a 1;Thedpredesnyyifiam cromeans Eofducae i ndEminge ardidikes hken
attenpt tosolye the abowe;menti.angd probhgmyeandyfounsb&_2930252
discloses a combination preparation containing 2-butyl-4-
chloro-1-[(2'-(1H-tetrazol-5-yl)biphenyl-4-
yl)methyl]imidazole~-5-carboxylic acid or a pharmaceutically
25 acceptable salt thereof, each of which is an angiotensin II
receptor antagonist, and diltiazem, which is a calcium
antagonist. Moreover, JP-B-3057471 discloses a combination
preparation containing a benzimidazole derivative, which is an
angiotensin receptor antagonist, and a diuretic or calcium
30 antagonist.
[0009]
A preparation containing a benzimidazole derivative,
which is an angiotensin II receptor antagonist, and a calcium
antagonist is expected to simultaneously show, in clinical

35 practice, efficacy of the benzimidazole derivative, which is

3



20 solid preparation conprising (i) a conpound represented by the formul a
(I') or a salt thereof, (ii) a sugar alcohol, and (iii) a calcium
ant agoni swp 2arwdi26te8 preparati on shows appropriately conPcolJPado/d§79%0!1 ut i on

property in the human gastr0|ntest|nal tract,. ecifically, they have taken
note of ex@PpRRAtQLERRLDELF FIFRIRR AV Irdss %ﬁ?@n S ér9§98¥_a drug

froma sol ﬁgoﬁééﬁ)ﬁd}@téﬁfb@@n D81 dariRd Ry lmen@aqchuglhbﬁtﬂ@baﬁsﬁowbhe
sugar al co whi ch resulted in the conpletion of the_present invention.

[0014] 30A8caEdPRgl ByPetrnpres aftfaqiirentMPsfoverat éstelipigah wppfylness

preparati r.ese

P0015] oL 3oT0r AR hR R e oS, SR B0 b hRgr el R £h
nonocycl3csmderegfmctmnnanrbeuxdﬂuqadMQﬁﬂandlggowp hQE|mgnaedepfotonatable
hydr ogen atom . an 5 optionally esterified carboxyl group, and R3 is
an optionaF?@ﬁéﬁ%E%??uted | oner al kyl group, or a salt thereof, (ii) a
sugar al cohgbiopnd (iii) a calciumantagonist; [1A] the solid preparation
of the above-nentioned [1], wherein R2 is a carboxyl group optionally
esterified by a HOWRYER K50 FeFUo Rf BAHLTE L SEaPHoN SAGRBYr 96f 21 to 4,

whi ch is Ogﬁaexﬂéééxytf@ft;sm@& bxlo]t 1% %%@ste'ftf@%%&%e%@lsgcgﬁa £Legta

hydr oxyl gfoup, an am no ‘group, a hal ogen atom a | ower al kanoyl oxy group
havi ng a9cafbbhenwubevecﬁDQEedléntziﬁ&ﬁ&ﬁ'a@@ch@@bk&ﬁoylbwy giteapthaving a

carbon number_o car bonyl.ox g o] roup
havi ng a CBF%%%r%h%%e?gotfhe.L 35}6 J%“aceu(\:éar S % rourrll’hg\lilcgl{wSE ?géle(ré}'lug
cycloalkoxalggauwth@wlpmb§Eﬁﬂytxn1ﬂnﬁﬂwadyohnm t@e?llaed arbomgtraMkbyy
group having a carbon nunber of 1 to -dlSLoﬁhtthe ) g tlon of t he

above- nent iBREBCFAYT;  Hivdr &3PG SR WPENa 185 32'1AeP rom

1- (cycl ohexyl pxycan HonY] ye S Mpaarikondo a=een %eabqabeoxyl group; [2]
the solid preparation of the above-nentioned [1], [1A] or le] wherein the

conpounds r epresebtatiey ehelfordiia dags mota realch BRepdépctive level,

1- (cycl ohe o] XY,

[[2 - (lH-té JFa‘g% ‘Ls’p‘iolér]‘}(‘lbu%h‘ge%ﬁ%f |’ﬁ£ﬁ% %}be%%fr%l Aenray,exhIbEted ate,
2- et hoxy- 1eﬁ[€he(dthéﬂtmanmu-ﬁhqﬂ)dﬂqﬂu&uﬂlom-of the drug from the

yl ] met hy1] H—ben2|nl ol e- 7- carboxyl i aC| 0

T o g e R e g S e

yl ] met hyl] cdhtbenza i sazok echle w@mﬂdﬁéa@@sd rebid1yg tad8ihhenenigh WO
2010/ 126168PCT/ JP2010/ 057923 [3] the solid preparation of the

above- meht Fbpkdof 131d¢ 9££¢atg- or [1B], wherein the conpound represented by
t he fornmul é % or a salt thereof is 1-(cycl ohexyl oxycarbonyl oxy)ethyl 2-
ethoxy-l-[?% Htetrazol - 5-yl ) bi phenyl -4- 5
yI]nEthyI]benzinIMaabm@r7WQEH3MDghaﬂmaqautic§élprDH@C£sfare[ﬁPquhee@ot®d

preparation_of the above-nent d IJ éﬁ & wher th
conpound r%ﬁ?%§%n€%ﬁ Tﬁxqﬁﬁpfi)réi 0 ﬁhé %¥g[ %s P vj 48 LehP:188

2- et hoxy- 1t [ 2he (&£ Be dlt hyshis S- aziwlsazf,eéeyoxadbmz@haewh)pr@mfwﬁmyla]mt hy1
] - 1H benzi m dazol e- 7-

25 required to meet compatibility with various additives and
different conditions required by each active ingredient. Thus,
the development of a preparation meeting all these conditions
is often difficult as compared to a preparation containing a
single active ingredient. 1In particular, since a benzimidazole

30 derivative, which is an angiotensin II receptor antagonist, is
a poorly soluble compound, the dissolution property of the
preparation may decrease due to the properties of additives
and active ingredient to be combined. When the delayed release

of a drug from the administered combination preparation leads

35 to decreased drug absorbability, decreased biocavailability,

4



10 carboxylic acid or a salt thereof; [5] the solid preparation of the
above-nentioned [1], [2], [3], [4], [1A] or [1B], wherein the sugar al cohol
IS manni twb,zoﬂmnbi6sol or erythritol; [6] the sol i d pcepareEonivazof the
above-nment i oned [3]., 15 [4] , [1A] or [1B], wherein the sugar
al cohol i st i ecﬂreas[eﬁ eff{d CaGYi é?pr‘ELt}éf*’St i BATBAIERE, aBRdedFRRERSFRd [ 1],

[2], [3], {fMue [0H tHPloomciMNat@on] pBEpavheishn tHer CalHAm At agIst s

azel ni di pi ne, anl odi pi ne, aranidipine, efonidipine, cilnidipine,
ni car di pi rlerepﬁrsaﬂldlrpltm benMrﬁ@ﬁdﬂﬁllﬁ@edmthﬁreﬁbp?nethﬁ?n <FQIaIéI<Pi§)ﬂh?e0n of

b di f f; 8] th

ol 1 d prepdiatis Br e B3 RenBeoABudt R Forbefufites 8L S g1 Y 1y
[ 1A] or 5[ B]ssotharieim dadhe odl chemaantiagohhgredseat] ddi phae or a salt

t her eof ; 25%% 911 the sol i q{pr epgr ation of the above-nentioned [1], [2], [3],
[4], [5], 9 q¥Atestamal; FAESr [1B], further conprising a pol yet hyl ene

gl ycol ; gﬁ&.}aﬂﬁ@ps@mﬁ Tf/eRaTeN on of the above-nentioned [9], wherein.
t he pol yet hyl ene gl ycol has a nol ecular weight of 1,000 to 30 10, 000; [11]

a solid prmlﬂ#a)rt%éwepﬁoé-ivﬁg‘- by) the Tpyensheryl oxycarbonyl oxy) et hyl

2- et hoxy-1r{ (1H—tet razol 5-yl) bi phenyl-4-yl] et hyl ] benzi m dazol e- 7- car bo
xyl ate or gi sa t thereof, (ii) mannitol, and (iii) am odipine or a salt 35
thereofzo WO 2010/ h%t&&li@fbiEZGmOb%é@zSof[ thé] prasesol 1Idvep1n’em ate on of

t he above- msnt ned further.co et hyl c [ 11B]
the sol | d BREHARE G0 FREPA8804 RoREPBNEA P LIl L IPeF arer e Hb dazole
pol yet hyl eiwmg}ayﬁaie s iagmaheaubabreasght 10f récdpP &@té@ox@ﬂ@ticﬁ)ref erably

3,000 to 10, 000) O{:110 the solid preparatjon of the above-nentioned
[11B], mhér‘%ﬂ?fﬂ?é‘ GntECivm gréagenietnyrBhel gl §coPrieoiled Bow o [ 11D]

the sol i d preparal Ida@s%flutﬂ%nae%ge@%pt b@nege&élﬂu?MEf&hntﬁ@e content of

the polyethylene glycol is 1 a solid preparation
conpr i sisngrxeparataidoxy thi g’as@:zn;o&ntestlnal tract

di hydr o- 5- xo 1, xadi a - henyl - 4-yl ] met hyl ] - 1Hbenzi m dazol e- 7-
car boxy| | %r% vo’ﬂntg %#&fmg mannitol, and (iii) anl odipine or a
sal t therem013] [12A] the solid preparation of the above-nentioned [12],

/.5 further conprising pol yeth | ene gl ycol 12B] .the soljd pr ration of
Lhe aboves ment| S HEESRPY AHIEBEREEREAEE] RRHJEERS. LT S0P Tacs R Bl ar

wei ght of Jh Q% drt1 @ PR 16Rr eher @Bb¥e3mggglbﬁeé0%9&9).ems, and 128dnd he

solid preparation of the above-nentioned [123] wherein the content of
the polapetsnlish@rgpagaition Tomprising (1) a FopppuR@erepresEpreddruttiimh of

Lre apove el gl Pl <23 cRAEELBE] N91 89Nk BholE ANEoRELY ! BN

gl ycol is
a calcium antagonist, and the preparation shows appropriately

controlled dissolution property in the human gastrointestinal
tract. Specifically, they have taken note of excipients and
25 foﬁnd that the dissolution property of a drug from a solid
preparation can be improved by using a highly water-soluble
sugar alcohol, which resulted in the completion of the present
invention.
[0014]
30 Accordingly, the present invention relates to
[1] a solid preparation comprising (i) a compound represented
by the formula (I):
[0015]



[13]the solid preparation of the above-nentioned [1],]2],
[3].[4],[5].[6],[7].,[8],[9],[10],[11],[12],[1A], o

[ 1B], [ 11AVO[20WBpe{681C] , [ 11D], [ 12A], [ 12B],[ 12Cl or[ 12D], PemiJetn1i/esazx abl et ;
[14] the solid preparation of the above-nentioned [1],[2], [3], [4].,[5],
[6], [7],[8].,[9], [10], [11],R{112],[1A], [13], [11A], [11B], [11C,[11D0],
[ 12A], [123], [12Cjor [120,

o wd 340

|
N/>—O—R3
N (1)
[0016]
wherein R! is a monocyclic nitrogen-containing heterocyclic
group having a deprotonatable hydrogen atom, R? is an
5 optionally esterified carboxyl group, and R® is an optionally
substituted lower alkyl group, or a salt thereof, (ii) a sugar
alcohol, and (iii) a calcium antagonist; .
[1A].the solid preparation of the above—meﬁtioned'[l], wherein
R? is a carboxyl group optionally esterified by a lower alkyl
10 group having a carbon number of 1 to 4, which is optionally
substituted by 1 to 3 substituents selected from a hydroxyl
group, an amino group, a halogen atom, a lower alkanoyloxy
group having a carbon number of 2 to 6, a lower
cycloalkanoyloxy group having a carbon number of 4 to 7, a
15 carbonyloxy group having a lower alkoxy group having a carbon
number of 1 to 6, a carbonyloxy group having a lower
cycloalkoxy group having a carbon number of 3 to 7, and a
lower alkoxy group having a carbon number of 1 to 4;
[1B] the solid preparation of the above-mentioned [1], wherein
20 R? is a 1-(cyclohexyloxycarbonyloxy)ethoxycarbonyl group or a
carboxyl group;
[2] the solid preparation of the above-mentioned [1], [1lA] or
[1B], wherein the compound represented by the formula (I) or a
salt thereof is 1-(cyclohexyloxycarbonyloxy)ethyl 2-ethoxy-~1-
25 [[2'-(1H~tetrazol-5-yl)biphenyl-4-yl]methyl]benzimidazole-7-
carboxylate, 2-ethoxy-1-[[2’-(1H-tetrazol-5-yl)biphenyl-4-
yllmethyl]-1H-benzimidazole-7-carboxylic acid, 2-ethoxy-1-
[[2'"-(4,5-dihydro-5-0x0-1,2,4-0oxadiazol-3-yl)biphenyl-4-
yllmethyl]-1H-benzimidazole-7-carboxylic acid or a salt

30 thereof;



30which is a single-layer tablet; [ 15] the solid preparation of the
above-nentioned [1],[2], [3], [4].[5].[6].,[7], [8].,[9],[210],[11], [12],
[13], [14V02plApeiesB], [11A], [11B],[11C],[110], [12A], MZB}J2010/05792:{ 12C] or
[12D] WhICh is a prophyl actic or thera eutic drug 35 for ertensi on,
cardi ac fal$lridie diadbet iRFSRAF IR % W?@I@‘Fﬁ}%%gﬁﬁﬂméabl 057923

T, 30 O o g o
or a salt thereof is 1—(cyclohexyloxycarbonyloxy)ethyl 2-
ethoxy—l—[[2’—(1H—tetrazol—5—yl)biphenyl—4—

5 yllmethyllbenzimidazole-7-carboxylate or a salt thereof;

[4] the solid preparation of the above-mentioned [1], [2],

{1A]l or [1B], wherein the compound represented by the formula
(I) or a salt thereof is 2-ethoxy-1-[[2’-(4,5-dihydro-5-oxo-
1,2,4-oxadiazol-3-yl)biphenyl-4-yllmethyl]-1H-benzimidazole-7-

10 carboxylic acid or a salt thereof;

[5] the solid preparation of the above-mentioned [1], [2], [3],
[4], [1A] or [1B], wherein the sugar alcohol is mannitol,
sorbitol or erythritol;

[6] the solid preparation of the above-mentioned [1], [2], [3],

15 [4]1, [51, [1A] or [1B], wherein the sugar alcohol is mannitol;
[7] the solid preparation of the above-mentioned (1], [2], [3],
(41, [5], [6]1, [1lA] or [1B], wherein the calcium antagonist is
azelnidipine, amlodipine, aranidipine, efonidipine,
cilnidipine, nicardipine, nisoldipine, nitrendipine,

20 nifedipine, nilvadipine, barnidipine, felodipine, benidipine,
manidipine or a salt thereof;

[8] the solid preparation of the above-mentioned [1], [2], [31,
(41, [51, (61, [7], [1A] or [1B], wherein the calcium
antagonist is amlodipine or a salt thereof;

25 [9] the solid preparation of the above-mentioned [1], (2], [3],
(41, [51, [e1, [71, [8]1, [1A] or [1B], further comprising a
polyethylene glycol;

[10] the solid preparation of the above-mentioned [9], wherein
the polyethylene glycol has a molecular weight of 1,000 to

30 10,000;

[11] a solid preparation comprising (i) 1-
(cyclohexyloxycarbonyloxy)ethyl 2-ethoxy-1-[[2'-(1H-tetrazol-
5-yl)biphenyl-4-yl]methyl]benzimidazole-7-carboxylate or a
salt thereof, (ii) mannitol, and (iii) amlodipine or a salt

35_thereof;



[13], [14], [1A],[1B],[11A], [113],[11qC,[11D0, [12A], [123], 5 [12C or
[12D], which is a prophylactic or therapeutic drug for hypertension; and
the |i ke.wBBpOR6168 THE | NVENTI ON [ 0017] /oAccordi ng toPChaPpnesimL3

invention, a solid preparation wherein the dissolution,of ound
repr esent el By t e At RERRAFREG FoPtult e(Pﬁogﬁ_QeQEFPnFaeﬁg r and a

cal ci um antagond stcdim 1Ry B eRARRIHN el @n?cggstrointestinal tract is
appropriately controlled, and the stability thereof in the 15 preparation
is finely hblht aitredeki Rreapnratiesm ofhibe @Povﬁemgamensidelﬁﬁéﬂion of the
present i ' ' | I l.§sal.ut Lo y.,Qf C ound
representg%ﬁgééﬁﬂéhg% ve-ﬁgﬁﬁﬁéﬁéhQ@3?%§|§a%l? gﬁﬁgegg%% ?ﬁg?ggfggﬁd a
Ealciunwanla@@miﬁm I0,00G (prefaErabilgn 3afd0t he 30abODIty thereof. 20 [0018]
DETAI LED D | PTI ON .QF, THE | NVENTI The _solid pr.epa i on of the
present in'gﬁ o'§ SRt HHFERF AT ¢& &5 HPR FHSVFGWFB&ﬁRBEd bEiE). The
solid prepaiaté D e tdhiurRSHH they galliyefhiys eesglliydo25ipr epasasi wos;
conpri si ng (%% a conpound represent ed Ey the follow ng fornula %I): [ 0019]
(1) [0020§1B0] i e39) iRl -PHePar aFs o P IF@en?PP86éW$BgHP§?Hiﬁb1 &terocyclic

WO 2010/ 1261 68PGT/ JR2AUNQAOBF the polyethylene glycol is 1 to 3 wt%;

10 [12] a solid preparation comprising (i) 2-ethoxy-1-[[2'-(4,5-

dihydro-5-oxo-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl]-1H-
benzimidazole-7-carboxylic acid or a salt thereof, (ii)
mannitol, and (iii) amlodipine or a salt thereof;

[12A] the solid preparation of the above-mentioned [12],

15 further comprising polyethylene glycol;

[12B] the solid preparation of the above-mentioned [12A],
wherein the polyethylene lecol has a molecular weight of
1,000 to 10,000 (preferably 3,000 to 10,000);

[12C] the solid preparation of the above-mentioned [12B],

20 wherein the content of the polyethylene glycol is 1 to 5 wt%;
[12D] theAsolid preparation of the above-mentioned [12B],
wherein the content of the polyethylene glycol is 1 to 3 wt%;
[13] the solid preparation of the above-mentioned [1], [2],
(31, 41, (51, [(el1, (71, [8], [9], [10], (111, [12], [1A],

25 [1B], [11a}, [11B], [11c], [11D], [12A], [12B], [12C] or [12D],
which is a tablet;

[14] the solid preparation of the above-mentioned [1], [2],
(31, (43, (51, [e1, [71, (8], [9], [10], (111, ([12], [1A],
[iR], [(11a}, T[11B], [11iC], [11iD], I[1l2A], [12B], [1l2C] or [12D],

30 which is a single-layer tablet;

[15] the solid preparation of the above-mentioned [1], [2],
(31, [4]1, (51, [(e1, (71, I[8], [%}, (101, (111, [12], [13],

(143, f[(ial1, [1iBl], [11Aa}, [11B], [11C], [11D], [12A], [12B],
[12C] or [12D], which is a prophylactic or therapeutic drug

35 for hypertension, cardiac failure, diabetic nephropathy or

8



group having a deprotonatable hydrogen atom R2 is an optionally esterified
carboxyl group, and R3 is an optionally substituted | ower al kyl group, or a
salt t herwof2o10(i2bde8sugar al cohol, and (iii) a cal ci um arCagemn1ens7923
(hereinafter to be 5 also referred to as the solid preparation of the
present i ri/ErRTADCLIGIRFAD’ In the above-nentioned fornula (1), as the

nonocycl i cp 1yt ragenseiont ¢ igagRaber ¢y ehkCaghodPmBAYi88ed fepy ofpPnat abl e
/o hydrogen atomfor RI, for exanple, a tetrazol yll{group d a group
!

an
represent eBby t4e il @I[,0d23]) (811 NOj.[ 0823 Thhett2h, i [13]~0- or
-S- and | }8,2C0,,°C=S @r 3SEQ)xm in ks O r 02 d the
li ke can b?%%’ﬁ&n%ﬁ@ ‘a [ﬁrle érﬁlg?g Qrcgg})ﬁé {[]éti‘]rjgﬁo?%ig? oﬁipz,]gqﬂ

4, 5- di hydr prZ: Joxer 1[,12,D4-,0xadichz dls- 3- ptoghglipc2Ocand therdpdet candiey
ment i oned. 4, 5- Di .hydr o- 5- oxo- 1, 2, 4- oxadi azol -3-y1 group contains 3
taut oners {%F ,hwe%?dlsd‘%"r epresented by the fornulas: [0025] N-C), )O
/)-0H 5H VW &3 [10026] the 4, 5-di hydro-5-0xo0-1, 2, 4- oxadi azol -3-y1 group
i ncludes all of the above-nmentioned a', b' and c¢'. [0027] In the

above- nentBEFRGQY fQF MHEn INVENTIONnpl es of the

[0017]

10 According to the present invention, a solid preparation
wherein the dissolution of a compound represented by the
above-mentioned formula (I) or a salt thereof, and a calcium
antagonist from the preparation in the gastrointestinal tract
is appropriately controlled, and the stability thereof in the

15 preparation is finely maintained can be obtained. That is, the
solid preparation of the present invention is superior in the
dissolution property of a compound represented by the above-
mentioned formula (I) or a salt thereof and a calcium
antagonist from a preparation and the stability thereof.

20 [0018]

(DETAILED DESCRIPTION OF THE INVENTION)

The solid preparation of the present invention is
explained in detail in the following.

The solid preparation of the present invention is a solid

25 preparation comprising (i) a compound represented by the
following formula (I):

[0019]

A R1
rL .
)—o—=R

N (1)

[0020]

30 wherein R' is a monocyclic nitrogen-containing heterocyclic

9



30 optionally esterified carboxyl group for R2 include a carboxyl WO

2010/ 126168PCT/ JP2010/ 057923 group optionally esterified by a | ower alkyl
group haongomlner6b0n nunber of 1 to 4. The af orenenti omeu/JPzoaens7atkyl
group is tion subst tut 5 referably 1,to 3

substrtuen P eHFe@' aéﬁ%& E@HgggFPnﬁtB?'a SJﬁyéﬁbxyl group, an
amno gr owgptfong%t@ﬁrﬂle@ |dé%bx§r|lk§*i‘©ﬁb0x¥n6r RUPL & RptE drarhgn
nunber of acetyl oxy group, pivalo ox% group and the like), a
| ower cycl%%@&%H@?FﬁgﬂigﬁﬁU@lﬁeﬂrH§O§PcaP§oﬁ ﬁéiﬁeF ofeafo(¥i) gsugar

car bonyl oxy) grioup hayy ”Qb% ) %Wal%'ﬂﬁﬂ%)én%ﬁ&!ﬂléév' HSr?ﬁé‘f@é’P {9 pynber of
1to 6 (e.g., met’hoxycarbonyl oxy group, oxycar bonyl oxy group and the
like), & oalimnméﬁbqrqﬁwnq)d$a¢mngs@lhdmprepychbabkoaﬁ Yheuprésemning a carbon
nunber of 3 to e , cycl ohexyl oxycar bonyl oxy group and the like), and a
| over al koXy’ %ﬂ%ﬁ%lhavrng a carbon nunber of 1 to 4. As a 15 preferable
group, a 1fd@ypﬂohexyloxycarbonyloxy)ethoxycarbonyl group, a carboxyl group

and the |like can be nentioned. In the above-nentioned fornmula
(1), as the optildhdihey abeyst é&’nleélv\épr@}lpﬁl (§ oupS f bre RBONRCYSWET  al kyl
group 20 ha gy RN AW ‘?1ret%fr0\]: kQie %hﬁhhé{?lﬁ@té ﬁ@;%f:é(t&%’@ébiéﬂ ed
by 1 to 5 (preferably 1 to substi uent(s) selected fro he group

consi stionghydregdry driteuy [fogr (ﬁhp, fan emm@lgr aup; etardrd logergretugmaaad aa | ower
alkoxy groqplpav%p esenecrb n%g%er } to 4, can be nentioned. Preferred
is a 25 Id%erféfkﬁgfgroup a ing a 8GR nunmber of 2 to 3, and

particul arfgozaeferred is an ethyl group. [0029] The salt of the conpound
represented by the above- identified fornmula (1) only needs to be a

phar maceut i cal/'y~30 acceptable salt and, for exanple, a salt with an

i norganic , alsalt with an organic base, a salt with an inorganic acid,
a salt with anyerbanic acid, a salt with a basic or acidic am no acid and
the |li ke of a Hompound represented by the formula (1) can be nentioned.
Pref erabl e |l es of the 35 salt with an inorganic base include alkal
metal salts such as WD 2010/ 126168PCT/JP2010/ 057923 sodi um salt, potassium
salt angd twieeteke;i dlkal-nercaiSthamdt 3l isabCsOsuet=asorarL{@m sdleirein m
nagnesrunrsa%g nd the like; alumnumsalt, ammoniumsalt and the |ike.
Preferabl e réh " the salt with an organic base include salts with 5
trimethyl apggps] triethylam ne, pyridine, picoline, ethanolamn ne,

di et hanol am ne, triethanol am ne, dicycl ohexyl am ne,

N, N - di ber@8d e&rrgxrleldwoem Be BRatineer kehs A AR ARIWS & the salt
wi th an ing ogrﬁm Jupg! tad%-eglhgarwsh Ebﬁdfl%hhgék&d?&hﬂl im@gr QR C

aci d, nrtrrc acl sutfuri'c a phosphoric acid and t
Pr ef er adl earekdri elsi kef qalmeb%rmen\mmhedn organic acid include salts with

formc acid, aceti i trrfluo oacet i crd f |c acrd xalrc cid,
tartaric acid, Iir‘ja% TQIC R gcgdo’%% e k' dgr?r%ﬁr OIS de $

met hanesulﬁ@m&ne&cs d(,a'bEIbZelaeﬁulcf'Qntép&ésdntéﬁ byteﬂuereﬂeﬁmhiﬁu c acid and
the like. Preferable exanples of the salt with a basic amno acid include
salts mﬁth[gﬁ%ﬁhﬂ ne, lysine, ornithine and the |ike. Preferable exanples of
the salt wit rNem acidic am no ag-@ i ncl ude sal t yyv®h aspartic acid,
glutam c acidia Ohe i ke. 20 OQBGkDH The cpgpbuﬂﬂ represented by the

above- ment4.gheWN formul a (1) Qﬁ a Nalt thereof a hydrate or a
non- hydrate atl a sol vate or’ a nonsol vat e.
a' b' c and
25 [0026]
the 4,5-dihydro-5-oxo-1,2,4-oxadiazol-3-yl group includes all
of the above-mentioned a’, b’ and c’.
[0027]

In the above-mentioned formula (I), examples of the

30 optionally esterified carboxyl group for R? include a carboxyl

10



Mor eover, the conpound represented by the above-nentioned 25 fornula (1) or
a salt thereof is preferably crystalline, and the nelting point is 100 to
250C, praveratnpeé®80 to 200C, particularly 130 to 180C. PLOOBAj10/A5792he sol i d

preparation of the present invention, a 30_conpound represented, by the
above- ment$ ORI IR RN 1M esde T Td8G Pvhér dgrersadkel. IPPRP ehanhi RS exanpl es

of the conpouith Hunbsalds tihereal, | fgkugdes Laf&yel ohexyl Qrc gy I@penet hy!
2- ethoxy-l-[[2';(1FFtetrazoL-5-yb;b|phenyl-4-

yl ] met hyl | et atdd e -sphsdrifasepidaby, 12tet Roxprefppably 1H-tg53)

tetrazol - 5; ' Vil o\4- Y - 1H. bhenzini.da r ls

2010/ 12616%%@%%@5%%@%%%& i Z%REC?JE,% ¢8 gi%%i‘;}%&’ﬁy?

2- et hoxy- Ihyd2xy 1l Hietugz @ Zminpbigpoapy| adhylbgehhytem L Ha beoem dazol e- 7-
car boxyl ate, 2-ethoxy-1-[[2'-(4,5-dihydro-5-o0xp-1,2, 4-

oxadi azol - -‘W}%\f%ﬁi@%ﬁr—%ﬂﬁ@f‘ﬁyﬁ CRRORBN PRRP AL BF 02 750 56 b tdxyl i c acid,
and sal ts dher AR, RESA1 o1 okeY glreligxyhaxyaar bory| pxy) Byt
2-ethoxy-1-[] -(ﬁﬁ+tetrazgﬁ5-;F%pr e%&l-%—gl]neth I]beLginidazole-7-carbo
xyl at e ande¥ckea kkanmtlasty, grosfhsRy1ng[ p2car2os- BRheE 005- dxr 172, -

oxadi azol - 3: 'Qggny -4yl yL] enzipaiLda =7 b ic acid
and a salté%%%ﬁég% réhﬁhfgﬁ%ﬁﬁg I? %%gﬁgrggrgkg[égég? ﬁa&gﬂ&?ﬂ t e(%?esent
i nvent i mn,nuntee c anfpdurncd reepreegent eethpxykerbboyéeorgngrouwed forrmula (1) or a
salt thereof is coq§ai ed in the sohig grzggr?tion of, the gresent i nvention
in a propdt iGN THRIFEFY §780PWES 5PEf &FABIy 3 TRTAGVE LY nBTP

pref er abl yhav iy 30 WhWébrbased can kaxhr geolipr Akvif§38] carbon Asmiselgast a cohol
to be used in the present. i nvention, y sugar al cohols can be used as | ong

as it simi?ahcludy FUUSRBIISHISERENYTIEN| SE91BI 2RActRBrbothly and
represented Méf‘%lﬁ@ﬁéﬁﬁ'ﬁ%’ﬁg #8394 nboLMhanbh) n@hbarsgkt1 ther£of A 2

preparation, and the di'ssol ution property thereof froma preparati on and
can be mpppieterabishammesut dal(cycddbekyloRyaapbesybbxy hetkexpearzbeuhbl to

be used in_ihe present invention i_ncl nongsagcchari de ar al cohol s
Stch s tCITIRA G ear oy PR PREn TR, ERFETORRBR AT RE™ e FTRe)
pentitol (po@rg] D-arabinitol, xylitol and the like), hexitol (e.g.,

Diditol, galactitol (dulcitol), D-glucitol (sorbjtol), nannitol d the
like), cyclitol Y.t %Waﬁ'ﬂﬁptéﬁgeghéomk 7 Ahdrt B8 BeE | PRELC chari de

sugar al cobigdse suahefs Rt gyl baeubt ebr REAucedhipar ahiiasgridupomal t) and
the |ike; oligosaccharide sugar alcohols such as pentaerythritol,
hydr ogetateaving tep s 8oy éﬂwfgﬁilfuﬁfarldtphérl wRéchahd omeiPnkkly Anong t hese,

nonosacchay. i hql s zar | @. I are
nannitol,q%ggﬁfﬁggﬁg%gkgﬁygﬁrﬁté??gggggﬁgglnggPﬁﬁagﬁﬁ%g{eg%é;?

2010/ 1261 683 &d £ (Fin) THE2 Griomppreheriablieg afdaDhydnoxybl greumspeci al |y
preferable. The sugar al cohol nay be used alone or_fwo or nore Kkinds

bher cof e B (B % SYRIRETT BT APGdaI LPBRY PhECRYGEFOW TS @

si mul t aneodsiporaGRin®eas dhea shali, | icky BE Aepl 6hdd antragYrsdd G4 & a
preparation and di ssolution property thereof fromthe preparation. [0034]

I n the 45r e5@IRT Vet iBILUR RéVdhgaR &PEBRBI NHBPEBNPAI AickCi v t3Rd sol i d
preparati g, of ; & 06 Aresiued et 080l Byl group.
[0029]
The salt of the compound represented by the above-
identified formula (I) only needs to be a pharmaceutically
30 acceptable salt and, for example, a salt with an inorganic
base, a salt with an organic base, a salt with an inorganic
acid, a salt with an organic acid, a salt with a basic or
acidic amino acid and the like of a compound represented by
the formula (I) can be mentioned. Preferable examples of the

35 salt with an inorganic base include alkali metal salts such as

11



_to proportion of 15 to 85 w% preferably 20 to 80 wt% nore preferably 25
to 75 wt % [0035] Exanpl es of the cal cium antagonist to be used in
the presewo 20twiestsson i ncl ude di hydropyridi ne conpounds P€UFOH2(H8/05]7§23

azel ni di pi ne, am odi pi ne, aranidipine, efonidipine, cilnidip
ni car di pi RO i i rfé’tarﬁstlﬂléhéraﬁtnéndnithédﬂb?(ﬁe ahkpyioe p??féth metal

bar ni di pi ng,; d&l QUPINE cNen B'a'i% H{El&hébﬁhﬁeséﬂé Lhe th¥eiike;
benzodi azepi ne conpounds such as diltiazemand the |ike; and the |ike. The

cal ci um arslagoitiwt 20 tt,0 dymandaeh isalthangr éb@nﬂ}kﬂverﬁi%ﬁﬁ%ﬁ@@ iaranpdes
sal ts of tfe Gomounds, reciled as tiheyater eentianed, eal iy ant agoni st.

[ 0036] e ATl am ant agoni s he  present
i nvent i gn, t ©lirtetdryapyin, ne:rd@m(yuladlsnepapyird:dllaelyp_am_:bﬂn@; ne 25 or a salt

thereof is preferable a salt am odipine is nore

pr ef er abl SthaARP AR 'pldr?r?tg’ééﬁ?l AP EﬁFFFEﬁPg\lPWl Feferable. [0037] In
the preseni;dWiRiHd:8N.arfi rfed! &, M-ARbaAeYI sthiy3eROdCARAI AENSAG | thé hpus@l id

preparation of the present invention in a proportion of generall y 05 to

60 Wt % prRfefensable examples wiovgthgosalpr E#éhaénleOSQ@@lQOa‘\?\k% Hakede on a

free for mg i I | S
proportion opgsg%letﬁglr{%&r(? %&o?é%ggc\?fwd% -H%r gkgﬁf‘b 68%9 gﬁ%gﬁénavxf]o%’ nor e
pr ef er afol ysll Purtic 20-iwk %pmm«bmn acﬁdeenﬂothe lWEb Preferable

2010/126168PCT/JP20 / 0579 ti f
D oemt L AR M e Rt MorneR groarhe) BRetolRaERaE S Ers SEA o

of the al kydefiee @dides RRUSHTRY alc&@l udeiaipekyaeetot ethy| enem&xideactd,
propyl ene oxi de, trlnethylene OXIde tetrahydrofuran or the, like

(prefer ab|<3/xalewﬁ% SardEricTRE1fn| BRUPAF AELEht CHFriReaalfy| St He
pol ymer 'Sacpldi; ik eAbly ajchpOn{eCEh%%egngoH?Eeae_&@f ef)@Q£¥n§sQP§or§Pc 10:090. The

al kyl ene oxi ymer be a copolyner of al kylene oxide, and exanpl es
of the Bommed&ﬁldffmwla@:@ @mlddehenéllhde c%lp@feyn’mble)fexamplms 95T e

ki nds of the above-nentioned aIk l.ene OXIde h | e i ght
of 1. 000 19710000 "CRTLFOPEbTy ST600 Fo: forbgoyce sarts Pl My Bt T
pol ymer n’al/yilﬁléJ,SQiirﬂ.meld)l’aan\l\l&hQr lawee k]Pﬁ@Isetmeeoéxaam/.Leme de&(]hel n
conbi nation._ 15 [ Q039] . As the alkyl ene OXI per to be used in

the preseni@itnverith @ §5didi&t MpLERe agigc sncluds, E?égﬁb L0 RFRRE T ene

gl ycol having a Jmlesilarawel gy @hel19R@.to 10,000 is nore preferable, and
pol yet hyl ene gl ycol (e.g., polyethylene glycol 20 4000, polyethyl ene glycol

6000, pwl yEA®3Qlene gl ycol 10000) having a nol ecul ar wei ght of 3,000 to
10,000 is parti lark%qﬁg?ﬁg&%%n%sehggéoky hgthBQQSﬁQﬁti5W€ﬁ“fé%hu#é“a

al kyl ene oxi de polymer Atalne |nt e so reparatron o

present i nyEntemra igala phepedt aayobepaehgdabty drte Boweﬁ@dm)tree, pared ex abl y
1to 3 w% J0041] A preferabl e enbodi nent of the solid

prepar at i O?P]o‘fat(%é’%@ BYESSIatvent i on i ncl udes

Moreover, the compound represented by the above-mentioned
25 formula (I) or a salt thereof is preferably crystalline, and
the melting point is 100 to 250°C, preferably 120 to 200°C,
particularly 130 to 180°C.
[0031]
As the solid preparation of the present invention, a
30 compound represented by the above-mentioned formula (I) or a
salt thereof is used. Preferable examples of the compound or a
salt thereof include 1-(cyclohexyloxycarbonyloxy)ethyl 2-
ethoxy-1-[[2’-(lH-tetrazol-5-yl)biphenyl-4-
yl]lmethyl]lbenzimidazole-7-carboxylate, 2-ethoxy-1-[[2'-(1H-
35 tetrazol-5-yl)biphenyl-4-yllmethyl]-1H~-benzimidazole-7-

12



a solid preparation wherein the conpound represented by the above-nenti oned
formula (1) or a salt thereof is 1- (cycl ohexyl oxycarbonyl oxy) et hyl

2- et hoxy-WoO[2p@/r2¢met t et razol 5-yl ) bi phenyl-4-yl ] net hyl | beaziJr2ddeasves 7- car bo
xylate 35 (hereinafter sonetinmes referred to_as "conpound _A") or a salt = WO
2010/ ;2&6@@@%%0?%%2%“i%@&%¥“§&g‘ytlhé'_@&P@?‘Mﬁiarﬂgégarﬂﬂgt‘ i's

ant odi pi ne¢ besyl &t -8 -1 )39l gk i epphatinit iWhgrennpbhe i meaRednd-nepr esent ed
by the above-nentioned fornula (1) or a salt thereof is 2-ethoxy-1-

[[2' - (4, 5-ekhyervlS-ox2-etheryoxdadi &7 ol (43 Sy Bibygrenyrozo-§, 2, 4~

yl ] et hyl] - i I C %7 r hoxyl4i 4 _Ghetei - BHinMes
referred t%&%hspfg%irrp@om heorl athg It]&r}%ﬁzlgé f 1§n§g¥‘ﬁgﬁ‘%§%é?3§fznt agoni st
is am odi pcaebdregyi@tagidndrtdiesdlidee.the@@bZ]. 1BAsng hehssdj dlpreparati on of

t he present invention, for exanple sqli.d eparation,suitable for.oral
adni IEl)i str ak?%%%%%%ﬁ%ﬁy%ﬂlﬁ%{ﬁf izﬁg%lr"gﬁfﬁﬁé,[?gaﬁggPé?egf?izoﬁﬁd t he
li ke can be- ey i@nead,1 -ty Meafifgmes Ainieid zba et-abkatrbarg1aeEeapaeber ence

given to si anI e-layer_tablet. Wen the solid 15 preparation of the present
i nvention $alta thaieat, t3nethaxy o ti4e 1@ PeCihydzRy SoP%Poldnd; 4oval , obl ong

and the [i ile 1l i ; t Lhas ' _the form of
t he tabl et&?ar%hndé,fc% e)?l@b%gnlg%ﬁaﬁe%gggqsF?ebigggggggig%?geaz | ong as
pati ent m» cearbakel iheadchbl amdwit badhstheveh ahe paktdcabaptepprafépabbé.

t he preseni é)%fnti on is a single-layer tablet, it is easily taken due to
its small t& size. [0043] The enbodi nent of the solid preparation

of the present invefid @rdduvdtudessettilch), ahe goappugtanubatednpeapoayathen
a solid preparation obtained by granulatin m xture _conpri sing a_ conmpound

r epr esent edPHVE TR RTRA afo(lin)"ﬂtf‘gJ @ls&m & %é‘ﬁémt,he%@gr 18] ESHBF?nﬁﬂdl’é

cal ci um ant Rgofs £{q gppfé‘ﬁﬁaﬁ\?ﬂdh Fr GO YHd hePresentednbynt Beptepsut 8ok ! )
or a salt thereof, 30 sugar al cohol, a calcium antagonist, and a

pol yet hid ep® @i Y ciod )60 arteh c amsriessitdy doltd 4§ W€, oBPaEnPEc§raADL AL 8dto
mat eri al (gmgwtg qne, g oup agrﬁ[g%l ated single-layer tablet); (2) two group
granul at ed” prepar AtTon ?a) asolid prreparation obtained by m xing and
conpressi on0@®31ml ding the follow ng first part and the second part

obtai ned WO 2010/ 126168PCT/ JP2010/ %%7923 b¥L [ ngi vi dual granul a%i. on (e.}g. :
two group granul®® el hFERerq A7 &5 10 e PLEFPRt prBREPEL PN 37

obt ai ned byugRAPLESSHONs Mty (sed heutl oigxiaRg)i tt Bembhokhawbag1fi rst part
and the second part 5 obtained by individual granulation (e.g., multi-layer

tabl et)z0 e¢shallsohes Preprahdilon winfaithed aeprevad ngrsaecpEeEhBYf BREowi ng
P t : o b Lo v ! ! n
irst par agwe-ﬁ&éf%%@agﬁgg 1@%& y sogi Vtﬁé’ﬁéﬁ@‘i‘“é:#k@&%&%ﬁﬁ

other (e.g., dry coa irst part: a part conprising a conpound
r epr esent eendythdedfssoiultai qrl )propex tyalthetreerfe dfrofnpprepeepblkgt iancangound

ey *aYod "Gl PR b Grlaflatitldar’ BE6&RELS? " RRREL LS By S0

sugar alcohol to be used in the present invention include

25 monosaccharide sugar alcohols such as tetritol (e.g.,
erythritol, D-threitol, L-threitol and the like), pentitol
(e.g., D-arabinitol, xylitol and the 1like), hexitol (e.g., D-
iditol, galactitol (dulcitol), D-glucitol (sorbitol), mannitol
and the like), cyclitol (e.g., inositol and the like) and the

30 like; disaccharide sugar alcohols such as maltitol, lactitol,
reduced paratinose (isomalt) and the like; oligosaccharide
sugar alcohols such as pentaerythritol, hydrogenated maltose
starch syrup and the like; and the like. BAmong these,

monosaccharide sugar alcohols are preferable. More preferable

35 are mannitol, sorbitol and erythritol. Particularly, mannitol
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second part: a part conprising sugar alcohol and a 15 cal ci um ant agoni st
and the |ike. The preferable enbodi ment of the solid preparation of
t he presewD 20rvientoBon is one group granul ated preparati @oTJ@2030/0579782 gr oup
granul at ed, si ngl e-1 ayer tab] eté‘.a 20 5&044] . .The solid preparation of
the presentS iRREGRGEH SraP oM PATAAS t 1 Fe§SPERVBALY ORBFFSTRRER" | e
phar maceutd &gl r fd18ldho 1EXRRPLRS uekd! R oaddbli ¥Qol BE! MEBe CXKEARS SPlhereot

di si ntegrant, binder, |ubricant, pH adjuster, colorant, 25 surfactant,

st abi | i zermayadiedwsast irf lcppdinagioaant [anaddheion ketheTmmmddiadhmads are
used in anp j l. 1 y Lot a [ ' el N
addi t1 on. TR AR R s hn S bR 11 G, B ee PR e Bt
t her eof satirara gpEpeptdtdion wald ois301h0048] propertyExlaapées Hformhghexci pi ent
i ncl ude starches such as corn starch, potato starch, wheat starch, rice
starch, pdtIRATREE™ atini zed starch, pregel atinized starch, porous starch
and the Ii[:zﬁn@acchari des such as |l actose, fructose, glucose, 35 sucrose
and the |ike, anhydrous cal ci um phosphate, crystalline WO _

2010/ 126168PCT/ Jre g/ @3 eSeRtcdnVEnssen, ntbpoe Y3t arlFPlrotel $ SR 1ined

G ycyrrhi “h Yrial %rgg{% %%gg%@tmr ege@hgagéegaag, (i:g?%ﬁﬂ'&?l phepsphat e,

calciums at e, rbonate, precipitate I um car bonate, cal cium
silicate gwbgdmildrkef 45 @046p wt%, pErferpbbdyoROthe 80 swihtegnare incl ude

am no acid, starch, rn starch, carboxynethyl cel | ul ose, cal cium
car boxyrretF?ﬁﬁé:%a\%ﬁlyo% , t?oai%u%té‘ar boxymet hyl “starch, carnel | ose sodi um

carnel | osefgrEd )i um croscarnel | ose sodium /o crospovidone, |ow substituted
hydr oxypr opyl cel | ul ose, hydroxypropyl starch and the | ke. . In the
present inventi dXaMPl@SsiOht éhFaRelriuBoARLRARELFR BO PP poFed ot ofhe

pref erabl y, Q. dle 0 13Q Mt YoonMahe 10661 @&ﬁ?g%%g%%ii%a( \é\@g/l‘lilpglgn&@eséé’rll | £k

preparation of the present invention. 75 [OC es of the binder
i ncl udescraastlalidipd neel lamlosdpiocy. aranédopipet apfonedirined ose),

hydr oxypr opyl cel.l ul ase, . r | l.ose, Lyl p ' e, _gelatin,

st arch, guér)ﬁlanrla J‘lpclnﬁdv\ﬂle:&?épftdgggggénﬁ%,sgggﬁ%%he%{%?%}é(??ﬁjr%es’e, sodi um 20
al gi nat e, miiddilpame,ginidetadipdne,t barhiképine, felodipeneg dsemtdipiwent i on,
a binder is contained in proportjion of preferably 0.1 to 40 W% nore
ot of or abl VARG PIISER0 §RSt He 86l PANGPESAFEPEBR GITRHE T cSeTh 3hvent i on.

[0048] 25Rxamml HenPland@ neubfikednhninehdde i RRNEF I Sl Eaind it s3RAlHC
acid, calciumstearate, talc (purified talc), sucrose esters of fatty
aci ds, 2odiumstusgdyirf fher Rresand thEentken pbeqoinEludes es2bts tk Hhe
o] ot B b 8 dneilen 30, S Ao ol e T -
t hereof, fl0fEd6lc acid and a salt thereof, acetic acid and a salt thereof,
amino acid and %&?%&% %g %%%R %g agggigkkgb £goégéd in the present
invention, dihydropyridine compounds, particularly amlodipine
25 or a salt thereof is preferable. Among'these, a salt of
amlodipine is more preferable, and amlodipine besylate is
particularly preferable.
[0037]
In the present invention, a calcium antagonist is
30 contained in the solid preparation of the present invention in
a proportion of generally 0.05 to 60 wt%, preferably 0.1 to 40
wt%, more preferably 0.5 to 20 wt%, based on a free form.
Specifically, for example, amlodipine is contained in a
proportion of generally 0.05 to 60 wt%, preferably 0.1 to 40

35 wt%, more preferably 0.5 to 20 wt%, based on a free form.
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35Exanpl es of the col orant include food colors such as Food WO

2010/ 126168PCT/ JP2010/ 057923 Col or Yel l ow No. 5, Food Col or Red No. 2, Food
Col or Bl vweoNMo10/26®8d t he |i ke, food |ake col ors such asPEooH20Yehi7018 No. 4
Al um num Lake_and the like, iron oxide pignments such as red ferric oxide
(col cot harJOO38] | ow ferric oxide, triiron 5 tetraoxide (iron oxide black)

and the like; anfhsosOMid [ Hration ofbEXxa@Pbeesehtt havaHEiagtagy i nclude
sodium | auryl sulfate, polysorbate 80,

pol yoxyet h?ﬂeﬁmqmmwmr@@@m@( IXigley pollvagd - t hexamkkes /@f [t0052]
Exanpl es o e tras e

ni coti nam %ew%% g(%%ax(%grﬁ{n%l)grrﬁe 'ﬁﬁlct]]%%%pg F%&gg%gégn%?hgﬁﬁg %g&g%i dul ant
i ncl ude ;Aaspoobyreraeiakide t rixinkd adiethe baritar, i a:eacradydmalfucaacod anel t he

i ke. [0054 | es of the flavor inc|lude ermnt_oil,
eron or | LhsRi (975E S e 9RE-EIF00RST )0 e B RETBFS Lo BTN e
|'i ght anhygmyﬁe&élé}@i&e a$d 19md1y drsated reirhibg 9n1dooyi €8 andobbe mbke. [0056]
The solid pr g@gatl on of the present invention can al so be processed

into a filpre @dlﬁpr%vﬁﬁ}%tﬁ%rlompoé)ppl Thagabkylene 25X ket ngRsic inays be
coating bage,, %a@éf g agdi a}le‘ﬁ% %@ch%healn'cik%xaﬁréi‘ggl 34 Qﬂetgggéiyx{{‘éfoat ed

preparation | a sugar coat ed preparation stai ned-rel ea
pr epar atd oof aelﬂt;eleme preeiphy diricdmudendopléd yineke of[ 0867pr30fref kimds eo£xanpl es

Coat i ng. batts BT C AT ARG BRBS o BaEPaPBaS BPLReR A F I m
coating baseigmd dhel Jod®.to 10,000 (preferably 3,000 to 10,000).

The alkylene oxide polymer may be used alone or two or

mofe kinds thereof may be used in combination.
15 [0039]

As the alkylene oxide polymer to be used in the present
invention, polyethylene glycol is preferable, polyethylene
glycol having a molecular weight of 1,000 to 10,000 is more
preferable, and polyethylene glycol (e.g., polyethylene glycol

20 4000, polyethylene glycol 6000, polyethylene glycol 10000)
having a molecular weight of 3,000 to 10,000 is particularly
preferable.

[0040]

In the present invention, the alkylene oxide polymer is

25 contained in the solid preparation of the present invention in
a proportion of preferably 1 to 5 wt%, more preferably 1 to 3
wt%.

[0041]

A preferable embodiment of the solid preparation of the

30 present invention includes
a solid preparation wherein the compound represented by the
above-mentioned formula (I) or a salt thereof is 1-
(cyclohexyloxycarbonyloxy)ethyl 2-ethoxy-1-[[2’-(1H-tetrazol-
5-yl)biphenyl-4-yl]lmethyl]benzimidazole-7-carboxylate

35 (hereinafter sometimes referred to as “compound A”) or a salt

15



[ 0058] 35As the sugar coating base, sucrose is used. Furthernore, WD

2010/ 126168PCT/ JP2010/ 057923 one or nore kinds selected fromtalc,

preci pi t avodowal2éicam car bonate, gel atin, gum arabi c, pulPCEljami0/CGmwmBauba wax
and the |like may be used in conbination. [0059] 5Exanples of the

wat er - sol ubreredfmarshtihey e UhAt@goRdsStuissamperyrene sagklase’

hydr oxypr opy { ndlr L trade
o 28 ODUSELL LRI Sy M St cqprentisd BP0

R, RW (trabeverane)tigidd-famwmlched)calr osaltt dhprepd is 2-ethoxy-1-
B L L S o b 596928 - 3Rl BReh keq synthet T e

polyners s ol aceta i"ét’hyl"am noacet at

am noal ky| pEthetyl pta-deptdl intiria Ao [eETdagbbxk1( tr adédnaheyeimafuéact ur ed
by ROHM AND HAAS JAPAN KK.], polyvinyl pyrrolidone and the ILke,
poIysaccha??@@%%@ﬁﬁﬂf?ﬁ?%ﬁ?ﬁnﬂqtﬂ%ﬂ19%%?opﬁg B keOTaRdS&bt o eFBBE0Fd

Exanpl es ofpd he, 80t & | snddddRicRatingmiase pinel Bdeyegathyl ose pol yners such

as hypronel |l ose phthalic acid ester, hydroxypropylnethylcellul ose acetate
succi nat e, a2® the bbikaet hyl et hyl cel | ul ose, cellul ose acetate phthal ate and
the like, ﬁg %&LC acid polymers such as nethacrylic acid copol yner L

[ Eudragit ? rade nane)], nmethacrylic acid copolyner LD [Eudragit L-30D55
(trade mane); neaftacd weld dyp RROAMaANDNHAAStBAPAKNe KKnt , ineehatoy) i fonci d

copolymer S 25 JEudragit, S (trade nane); .mapyfactured ROHM. AND S
JAPAN KK. ] 5P e %i%%&l%é%(ﬁﬁ%ra&&o%é%téggﬁ ggrsﬁéla géd‘ﬁﬁﬂléﬁlﬁa{?‘ﬁ%; and
so on. [0081in Exanpleretof dhgnsiust Finedyrahease EhbButeat bnyl base SRe

include cellul ose polynmers such as ethylcellulose and the |ike, acrylic
aci d pol ynbike strih ke mafiticdigdy méithaPrpterencspariyRer tRSEpELEF agfe RS

(trade nafﬁﬁgﬁ [@%ﬁfé&gﬁe%i@erﬁ‘?ﬂ?"ﬁ'ﬂ?l?ﬁ?%g%é%@b%tl, WYl the solid

acryl at e- met acry e copol yne sion [Eudragit NE (trade
nane) ; manpfeosdatibhy REHM AR 3HhtHAASehARAN KK. B &abdlehe th&efomndofo on.

WO 2010/12616%5%% JP2010/ 057923 0%?2% Preferab exappl es,.of, t he
coating additi {?Fuﬂﬁuﬁ?Xio tr4an oSG KG&RPE ?ﬂ%hkgg i%gghiﬁﬁpﬁf%xide
and the |likee @lidadt strsdiataaet alagiard debendikg, oaotheapbsmsochtias red 5
ferric oxide, yellow ferric oxide and the |like, plasticizers such as
pol yet hyl eb@PHtYy coroynd g CarteogRL P0G tCr ¥ adePHafiRf e ranBPaEtRt @By
Sanyo Chem gal Aodustid s ddfl-dakd fret Rubiekt LALE, £638L Orwdd the solid
pol ysorbates and the like, organic acids such as citric acid, tartaric
aci d, na iprepaxatistorbithagntsentadgvensibnkés andipglenlayeoesiblet,
The solid epar at i f_the present, . inventio be.produced by a nethod
known per g% ?%.%ﬁ?fﬁ%g:ﬂ%ﬁ 6@“%2§Eﬁfﬁe5%%%ltﬁggigﬁagégé'Pharnacopoeia 15th
Edi tion, Ceoesz]
The embodiment of the solid preparation of the present
invention includes '
25 (1) one group granulated preparation
a solid preparation obtained by granulating a mixture

comprising a compound represented by the formula (I) or a salt

thereof, sugar alcohol, and a calcium antagonist (preferably,

a compound represented by the formula (I) or a salt thereof,

30 sugar alcohol, a calcium antagonist, and a polyethylene

glycol), and compression molding the obtained granulated

material (e.g., one group granulated single-layer tablet);

(2) two group granulated preparation

(a) a solid preparation obtained by mixing and compression

35 molding the following first part and the second part obtained
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15 Principles). [0064] Exanpl es of the nethod include operations
such as m xi ng, kneading, granulation, conpression nolding, filmcoating
and the Iwkeplwngdiean appropriate conblnatlon of these operarrangs7920 [ 0065]
Mxing is perforned usi ng, far exanp a m xer such as a_hori zont al g
cyl i ndri capy n%ridelr idpak t%F;?él%%FéPn a{et G| EMOnPXEHPaABRRREA PR eS1RgHe
kneadi ng 165 gLt yusi ng a rotary vessel -type kneader such as a bal

mll and the I|ke a flxed vessel - 25 type kneader such as a screwtype
kneader, b%er@@relrldnp@pmﬂme orhtraened Pyl cPmgrrAsagermeLidhngs a rol ling
mlil, a ta c%é'ﬂ%&fﬂ ! df%ﬁﬂohﬁ% gttﬁgrklﬁﬁd E%§n¥%@$ﬁ8n$é§t
per f or ned y i irring ranu ation ne usi a high-speed stirring
granulatmrqbtaimﬂdibg;Indmuﬂdﬂalo@rmemhad108|mg g. 30mubhialager otallgan;

type, coni dru nultl-sta coni.c dru p

bl ade- equré%% 3Hﬁ?p%ﬁQE%9ﬁ %ﬁﬁﬁgdogytHBag}R§ °§¢f?ﬁ é??ed bed
granul ati Ofbmﬂrgylmsrmtﬂm ahds RhaY sdeyhAgparangbehifdd ey hod, an
extrusi on-granul ation nethod, a nethod using a granulator such 35 as a

Rol | er - conpadtorduaid qrvnuiatd oramd thhéhei pgheryge.g., dry coated
2010/1261@%5%&&9?2010/057923 [ 0066] Conpression nolding is
perforned, Tor exanple, by nolding by an extrusion nol di ng nachi ne, or

t abl etimg usrng ﬁunatupaatpumc@amabbempmgsmaghaneemaouudargpre$¢@t¢mgby
machi ne an ion-molding is_performed using
a single s&? Olfl%‘bliaet Ty %@nls\r‘!i’\g% ﬁgﬁggggy?PﬁﬁFgf?ﬁzjyﬁa%h?ﬁ%p%'ﬁ%dt he 1i ke,
it is genef@@ﬁé/sé&{@efcﬁrmbhﬂlet Goafmpliey (a)t akl at kAYtptREsE6E, 0OAnd 40 35 kN cn?
(preferably 5 to 35 kNN ¢cnR), and /o further a taper cutting die to prevent
cappi ng. [BRevgthylene g3iyGaldoating is perfornmed, for exanple, by using a

pan coating machidie,ff ghMoriZoatal bpeisan 'Eﬁbhﬂaﬂ@c@héw&n@n& the like,
a fluid coating nmachine of a horizonta rotaglng 15 disc type, an inclined

pl at e typecaleiumeritdgonistf | uid coating machine of a fluidized bed type, a
spout ed bed | 4 YRes f%_tunbllng fluidized bed type and the like, and the |ike.
[ 0068] &S0l i d preparation of the present invention can be 20
produced, for examlmefyrddle feabloatmegtpoadtnei salstepsepddgt Wrenot hghe
solid preparation of the present invention is_a oaepgroug%ﬁranulated

prepar at | gnresent 1%’%‘3&% & GST I9SPHE 9XeBHpabRA t by I

above- mentd.oned-d Uil Angakt-1thereebpistgar alcohol and a 25
caIC|un1antagon|st (‘preferably, a conpound represented by the formula (1)

or a sato f@ﬁﬁ%&ﬁ sugar aIcohoI a cal ci um antagoni st, and a pol yet hyl ene

glycol) is gran %r%%&%h”%? ?hé”gk@é@ﬂt@ﬁ%ﬁ@ioﬁﬁ?iﬁmreSSi on

nol ded to give t e o) | aration o resent 1nvention e group 30
granulated:@mtqﬂmadd@ﬁﬂlwaﬂﬂqyﬁWent1onall$peséﬂimalthe phaompoemical

oD esent o, b S, BRRNETEI LADCUAPLIN 20 Acifpiereor . 2 caloium
D”annlt0|)di%Ehﬁéﬁ%dﬂﬂQEbﬂﬁﬂéﬁ,xﬁ@br&&@nthepﬂl&Byﬁgtéﬁ, colorant,

25 surfactant, stabilizer, acidulant, flavor, glidant and the
like. These additives are used in amounts conventionally
employed in the pharmaceutical field. In addition, these
additives may be used in a mixture of two or more kinds
thereof at an appropriate ratio.

30 [0045]

Examples of the excipient include starches such as corn
starch, potato starch, wheat starch, rice starch, partly
pregelatinized starch, pregelatinized starch, porous starch
and the like, saccharides such as lactose, fructose, glucose,

35 sucrose and the like, anhydrous calcium phosphate, crystalline

17



35 granul ated while spraying a liquid obtained by dispersing or WO

2010/ 126168PCT1JP20101057923 di ssol vi ng pol yet hyl ene gl ycol and an additive
such as awbizntenés®sd the |ike in a solvent (e.g., water PCT/JP2010/057428
additive such as disintegra brican d the like is,added o the

t hus- obt ai TR Hrosf Iéi%&%i%yéﬁa& 1&ﬁd°eélﬂP2PS% n{;iYﬁijrr}Phéa AR+

CO”DreSS'(Hbdﬂﬂdkﬂ§dﬂbq¥nv%a&bb%@h%t ciheitabprbspBatoat € v b Sufsdta,
sol ution containing a coating base and the |1ke, mhereby the solid

preparatlcﬂﬁkﬁlqmu§%ﬁhﬁﬂﬂﬂ?rl@@@ﬁﬂpéﬁaGéﬁeCQi@mBmgﬁaﬁh@%ﬁ%@rs¢%b¢%mﬂayer

tablet) is;priodyced. {q[ 0069 (2) Wen the solid preparation of the
pr esent i fVention i's a two group granul ated preparation (a) two group

granulaBedHHLh@le Iayer tabl et ; A conpound represented by the

above- nenti oned &g)ﬁhf alt t ereoi nd an addlkg e suc
excipient and t e 15&& “Pha" i xParBOf 2Bt ARt Gt

sprayi ng %dﬂﬂ@t@z@ﬂ aigaedoxymdicspecsilnglesedi §sotvimyg pol yet hyl ene gl yCO'
and an additive such as a_binder and the like in a solvent (e.g., water).

200n the &Wdﬂmhy&%ll&leﬁﬁanﬁaééﬁmsFaﬁhaxélﬁe%m}rt$%r%fach as
exci pi ent ,cm %QQi'luﬁne g;aml;}v_’faee' I:Qhéléﬂd &Pssééﬁﬁeflwsé“mm@”d the

mxture is granu ate 'é spraying a I'Tquid obtal ned by dispersing or
dlssolwwngnampmknimmn é@@hsabsalbuhdérh&ddoxhprbpkbC¢ld@d@$¢Nent (e.qg.

wat er) . An. addi tive sy S dh5|g nt lubricant and the like is added
to the thu %ﬁﬂ§¥3{ gy& ¢ 4% Srl Containing a conpound represented
by the above- nenkiQﬁ@dp&@@@dkalﬁbkn@ﬁoﬁ sal #isbetegtarindi 4 heorttuineabtiai ned
granul ated material containing the calcium antagonist and, after m.xing,

the 30 mi @ REPUE Fopr £LEL6F2RVd8d 1t BOgPlevthe BOTT PHFEPARLY on t&F t he

present 'UMﬁQhﬁond&tW%eg%%QRdQE%@BEQEEQoﬁl89|€héa?§éséﬁ@|f59enﬂf8n )
mul ti-Iayer tabl’e conpound represented by the above-nenti oned

formul as(1)003% Jor a salt thereof and an additive such as excipient and the

V0 2010/ 126108PGY JBAULOLEO A2 blig 2t fi xede pad t e d A e d

granul ated whi | praying a |qU| bt n sSpersing or dissolving
polyethylenﬁggbymabrandyamaaddnblmel$u¢hsa$ ahbdndeypaowly 1del Tulkesd,n a

sol vent ( An additive such as disintegrant, 5 |ubricant and

The ke T BERRET B SR Ty b PR R0 Gp ARl 4F ST Har S0 SHe a i xed
granul e. arabiOpdudR gt If&%gaaaeltha eakBbiimathpuesl sl e, asbaddi tive such
as excipient, sugar alcohol (e.g., Dmannitol) and the |ike are m xed, and

t he n1x%hn%#Q%?adﬁanGWdﬂ@éaﬂh|9&Y§§F8}|ﬁ§dath% 1ik@id obtained by dispersing
or dissolving an-addi! e suehifveAcbbnder Bidalhesdi ki apavent (e 0.,

water). An addltlve su i Sintegrant, I cant I ke i s added
to the trupxaﬁnnnum@dogr@m&ﬁ&tedlgaOaﬂlab ﬂ@ gtye mpnexmxbiﬁzahmyal IThe

t hus- obtal e% ranul e, ontalnln .a_Cco resent ed by t he
bbove. mentl bHEG T G s COTL0 BECRAFRE ARy Sb1 CHRdPF AT h A R A i xed
granul e corgcdgni ng the cal cium antagoni st are laid on top of each other and
conpression nolded to give the solid preparation of the,

25 Examples of the lubricant include magnesium stearate,
stearic acid, calcium stearate, talc (purified talc), sucrose
esters of fatty acids, sodium stearyl fumarate and the like.
[0049]

Examples of the pH adjuster include citric acid and a

30 salt thereof, phosphoric acid and a salt thereof, carbonic
acid and a salt thereof, tartaric acid and a salt thereof,
fumaric acid and a salt thereof, acetic acid and a salt
thereof, amino acid and a salt thereof and the like.

[0050]

35 Examples of the colorant include food colors such as Food
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20 present invention (multi-layer tablet). (c) dry coated tablet; A
cal ci um ant agoni st and an additive such as excipient, sugar alcohol (e.g.,
D- manni t oW 2aruci26tse | i ke are m xed, and the m xture is @canerEo/eswhil e

spraying a_liquid tai ned by 25 dispersing or dissaqlvin n additive such
as a bi ndeForﬁiﬂH Yﬁ_ﬁ)ﬁ"i’ KEC i n’P’a %%C?‘géff{)l_o(re.%q Nfat &) Fogd gﬁ’gf’tri PeusubR-as
di si nt egr apt anlubké CaNke ANEbddnel d kkeed 1o raddett ast ke oebtyaiined sbanyl at ed
material and, after m xing, the mxture is conpression nolded to give a

tabl et. ThRlu@bhem LakeRn@dhs thiso dHan mziseurieneasst sughngsaredat i ng
base and t i ke i i r . . On.th her hand, a
conpound rggfggén?%gd%yM%ﬁgﬂggggéfnéﬁ??éﬁg?%25%%ﬂ%§%% 8%l§r§§|t t her eof
and an addtetveosidé asraxcispidntblauk)t lend ithe drikenm xed, sandnthe m xture
is 35 grangéﬁéfg while spraying a liquid obtained by dispersing or WO
2010/ 12616 P2010/ 057923 di ssol vi ng pol yet hyl ene gl ycol and an additive
such as a bindercgagpblde df kthd s It iR 1Gde Wabelin. 1Aargddstiyetspch
as disintegrant, lubricant and the like is added to the obtained granul ated
materi al tBOYYFRrRahe @Y R e HENd (&P prdnererrerydgeg (49) ahyeater

| ayer to thgqapgyermentioned inner core tablet and they are conpression

nol ded to give the solid preparation of the present invention (dry coated

t abl et )10 [ 00992] 10When the solid preparation of the present invention is
granules or fin ranul es.. the an..he produced by.a nethod.simlar to the
above-nent i onedeErr’g?IFr%nPss. th()dglﬁy %@rllqllhzgers&chugreeﬁé)rcgpbgﬁojdf t he present

i nvention tetpadSdtapsedetatd, carcdid nanddideged yioy odielkltirigst Bed the like.
above-nenti&ggg granules or fine granules in a capsule containing gelatin,
hypronello§ b the like. Furthernore, a hard capsul e can be produced by
filling a CO”DOU@&bﬁﬁigéﬁﬁﬁﬂﬁﬁétabﬂdﬂia%Qoﬁ%tE%ﬁb'Q@%@rﬁ@&"HE@dﬁ'&i@fié sal t
thereof and a cal ci um 20 antagoni st together with _a sugar al cohol and other
exci pi elt @€td, | prEL 3B BE bomadile mFigelead fhehypkenel | ose and the |ike.
In additiog©0§4zoft capsul e can be produced by encapsul ati on nol ding a
conpound represented by the above-nentioned fornula (1) or a salt thereof
and a cal ci um 25Esm@plgEnict thet lavgirv éncdluaiee meinthod , basppeoniat nong,
gelatin angd a plasiicizer such a | ycerol and the like. [0072] The solid
preparatioﬂe%?gt%% pf%%%ﬁﬁLV%JEHfﬁ%ﬁyﬁ&}ehave a punch mark for
identificatpomspr print on the surface. In 30 addition, it may have a score
line for partition. [0073] The solid preparation of the present

inventi®h is | ot ddie e iskemndl yngdicsi dterédashyfrgugrsilicic
parent er al %é‘i&‘? Ry dEH SANENG J A JBHRNE the 12 gan, monkey, cat, swne,
35 horse, bovine,” nouse, rat, guinea pig, dog, rabbit and the
[0056]
The solid preparation of the present invention can also
be processed into a film-coated preparation by applying a film

25 coating such as a coating base, a coating additive and the
like. Examples of the film-coated preparation include a sugar-
coated preparation, sustained-release preparation, enteric
preparation and the like.

[0057]

30 Preferable examples of the coating base include a sugar
coating base, a water-soluble film coating base, an enteric
film coating base, a sustained-release film coating base and
the like.

[0058]

35 As the sugar coating base, sucrose is used. Furthermore,
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WO 2010/ 126168PCT/ JP2010/ 057923 |ike). [0074] A conpound represented
by the fornmula (I) or a salt thereof has a strong angiotensin |l receptor
ant agoni swpeob/aete8on, and therefore, the solid prepar aPtmanlnomékmzqoresent
invention is useful as a prophyl act or therapeuti¢ drug for a’ di sease
devel oped ¢ P dMiRd HERS ﬁp%&f’mbﬁaéﬁar Pr&FILBMtd eﬂrﬁ@éﬁ @ bl ood
vessel or arwyaie diGorden,expintesediv, apanguebanstArhbub8CRRL Oind (e @

di sease devel oped /o (or ronoted to be developed) by the presence of

angi ot ensi ke mayy Q%)useﬁgllgea?@lbd@@éll@ﬁed (or promoted to be devel oped) by
a factor i by the presence of angiotensin Il in the aforenentioned
mammal s. [ 00 15Exanpl es of the di seases of the above-nentioned (1) to
(3) inclsude hypeitansliemn,oblthed watesssoé ubilec ddilancoayihm ]aebslerrmd:lm@e

heart di sea (e.qg., cardiac hypert h acute. heart . fail

noart fai |G EL Y G AT e AT 21 VB R PrHPYLBFLLYbRRR T L& cartf SiS
nmyopat hy, Qi (grdeedoni,s,s150 smragasgiy i su:raaél abhmé) brniﬂagéhoeod@rwy,t hm a,
tachycardi a, cardi ac infraction etc. cerebrovascul ar _disorders (e.qg.,
asynpt ormatlid cler dbiRFRREIHOSe diesGrderC—Pr 4A5RERE * c¥WebFal EWs chenR)

apopl exy, gerhl Qyaoul eghlqle_rﬁgtul @hegxgglit essi vgtgnfephal opat hy, cerebral

i nfarction etc Y, cerebral edema, 25 cerebral ‘circulatory disorder,
recurr emcdnemcbm:illeﬂa;aiﬂld@rsebr w&bmha{drdxsetljﬂseleu1;10$e nend ot he

synpt om chic SY ect| ve disorder.in daily living
activiti egls% <. )sy I sc :ﬁ é’°§ ﬁelsgf: &W%ﬂy%ag%)f’%gr nyocar di al

i schem a, d/ﬁmqslamsw‘a‘daﬁamcyamﬂmgaey&meﬂhef:rg%@aﬁardop@lyméﬂfmi ci ency
after nyocardjal infarction, renal diseases

gl orer ul on&BHIFagE By Grads 6’§B‘Ieéro§‘P§UfF‘€ﬁHFeTjaPYuB% MtIIWIBn%%@‘? cJAPAN
vascul opatyy, | dighelin grhenakbye agAPLheat iea, %oﬂy%aémm@égaéh&armge
i ncl udi ng nephropat hy by radiation irradiation efc. 35 arteriosclerosis

i ncl udizg af erldstllasy @8icks the, dikeanandysm onwo 2010/ 126168PCT/ JP2010/ 057923
coronary sgd sis, cerebral arteriosclerosis, peripheral arterial

sclerosis tc.(@, vascul ar hypertrophy, vascul ar hypertrophy or obliteration
and organ damagéﬁcarf;ﬂ@rs ioft ezmeelehitemi(:efglm peatithaneass imahsdeim nal

coronary 5 i.opl as stentin onar i 0SCO | ntravascul ar

1t ¢ asoundES MRS HAARR e RS BRyBTE 1) Oog st et § AT F8191 on and
rest enosi shftSiygnasme thY1etneska, aby¥pattessteimapégan danage and
vascul ar hypertrophy after transplantation, rejection after

tr anspIZQnt%HWYWY#Wldﬁeéé&§@§e( ecgllugpancanatabe pFrhalaks tandi on
etc.), throbosig, ’Q&:ty‘l £ 292 o%ﬁ\@&geéuc ”99"19@:1‘1%: gi’fé gﬁﬂdvm .

hypertensive tinni'tus, er car scul ar di seases
thronb05|sxmmﬂammucﬂlw@umemgpmemaﬂtcadeuhamevy,dmebhderylzmt&nldsclerosis
obliterans r onbo id 15, 0obl i n i scheni c, cerebr circ atory

i sor der . GRRAINI S 10y devs 825 r Bepbibodtsnat cSghe ) ErbiRi fe Sig b Y
nutriti onaiomh ey FAPAN eS|t MetA¥peylipi dend acopypaticha est erol em a,
hyperurlcaC|den1a Egperkalenla hypernatrem a etc. neur ode eneratlve

di sease (EUATa Y | (fgade ArTEAS emanplpaF RF AL ORY SROHM AN, otA&phi c

| at er al SCE%I@V]O%rﬁi NS 1§RcepRaleRat Bxl%ér)s sGEAT L Q! sHET MOUS, Ry St
di sorders (e.g., danmges such as cerebral henorrhage and cerebral

infarcti orﬂ-lk@ﬁd aseh el ®#nand conplication thereof, head injury, spinal

i njury, [r@tgg ederra senil e denmentia, sensory nalfunction, 25 sensory
functi onal rde aut onom ¢ nervous system di sorder, autonom c nervous
syst em nal f unct |Etmampnelst io[fl eheckesosai seétte) eadenehlnm acodief eg thea nd rrermr Y,

di sorder of cio esi a, anX| ety synpt.om__catatonic synpto

i Scontr LIRS | ara o5 FENSHEEH GEie. 27, © ABHER g Sadinie iy 11ke
al cohol i sg34,18tL a)01d @Jdl%eersogﬁcﬁl §a§ﬁ§n&§19ylmél{ﬂi£6f§1a3té%cﬂ
rheumat0|d arthritis, ostéoarthritis, rheumatoid nmyeliti’s, perlostltls

etc.: inf REmdudragitt &S ds&raei DAMG) | mﬁuu?act@m@sbbrﬁ@ms%ﬁ? | HARS
h ti gy
Phar YOl By S S e ORIV B BB SRIBRLLEDI LS BOIRL LY

meni ngi t i ssuspA 2AH)/[E26HGERETNEP20184857828) ; manufactured by ROHM AND
35 HAAS JAPAN KK.] and the like; and so on.
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i nfl ammat ory ocul ar di sease; inflammatory pul nonary di seases such as
pneunoni a, pul nonary silicosis, pulnonary sarcoidosis, pulnonary

t uber cul osD=0KIC6N68 al | ergi ¢ di seases (e.g., allergic riRCHJIP2)/057923
conjunctiviééé% gastrointestinal allergy, 5 pollinosis, anaphylaxis etc.),
chroni ¢ ob Yive pul nonary di sease, interstitial pneunobnia, pneunocytis
carinni pneunonigpe fH AL R :HnfARE D A €h@- cosY$hgMhadh HP¥eser e heaat odes,
sclerodernm, polyarteritis etc.), hepatic diseases (e.g., hepatitis,

i ncl udi ng £He%hiRrMINg AIHdFatSUEciasr kdsrainpcdyoxigepapgdathe like,
hypert ensi of oAl eShide £ SLAD URPRILr § 148, 0no1825hER Licnoast g Ul cer,
gastric cancer, gastric disorder after operation, dyspepsia, esophageal

ul cer, pantexaic tassidegolymllpot igrrdiwologlideheadi shehémker hpldatidizense,
varices ruptures of esqphagus and stomrach etc. bl 0o d/or_15

ryel opoi et Tact S R e A SiRdcy odi ¢, TokEelpdr PpiPp(PERIE ReMRhine
hermol yti c e ast e & MRiBo iOHamdvascthauseeagy) attan] sypgiepgyl mul tiple
nyel opathy etc.), bone diseases (e.g., fracture, refracture, osteoporosis,
ost eomal acFhEIHdhe FBEHFAT Oidis PRIYSOTbRrEPSSPRE K8 LiKe, PRBURHE cRerids
arthr't'S’s&ghlégrgiﬂfﬁ§%ﬁﬁQ%SHﬂﬂ%5k9@ akdat hgahlikeacaysedsO¥rpic acid
osteoarthritis of the knee and diseases simlar to these), solid tunor,
tunors {ee.and the ilginkavt ang @mwme@- nal i gnant | ynphoma, cancer of digestive
or gans (e.Ebo.itonach, intestine etc.) etc.), cancer and cachexia follow ng
cancer, ne as? is cancer, 25 endocrinopathy (e.g., Addison's disease,
Cushing's syndrarss gafieer remaastdmn, offy pReapdestat obh8ant pon N@dy be

al dosteronismetc,), Creutzfe]dt-Jakob di sease, uripary organ and/ or nale
genital diREAIEF Py Q4i OWhy &TCatFc ﬁyﬁerthﬁh%‘?t]Bﬁg%s‘P%??En&%%cer,

sex infectiQushdi fgasR R PhHarnRBR13018kH0EHEE$ohE- Genephl MaCt eri c

di sorder, gestosis, endonetriosis, hysteronyoma, ovarian di sease, breast

di seasels sexingifrladlous di sease etc.), disease relating to environnment and
occupationE6 é@$tors (e.g., radiation hazard, hazard by ultraviolet,
infrared o ?aser beam altitude sickness etc.), 35 respiratory di seases
(e.g., cold synd@:amplgmnefmhea meadickinancl\We20618rd 26468 PS¢ P2 I X5Y923

pul nonary hypertension, pulnonary thronbosis and. pul nppary enpplismetc.),
Pt oot ouskip bty eyl Gobearront BPLaia8s o h S5T bR At b,
i nfluenza whe Usikd\erIRP aHl Apprifpriatiel ebRbiAEESHA, oPaEhesé abpe Al LM HUS

di sease eth/%6 5 toxem as (e.g., sepsis, septic shock, endotoxin shock,

G am netfat | Zlepsi s, toxic shock syndrone etc.), otorhinolaryngol ogi ca

di seases (e.g., i ' ﬁgggy . el ARt i a ]

di sequi i brium gysﬁﬁ%éﬁi etc.), s P%lggéegggsg%ggggé'k%l%?%%fﬁ%%ghd?%ﬁ%,
psori asi s kbxiigniadl ignldadirdEloali oikepet en¥i-bupempagehena atgnales, msxest eni ¢
di seases sugg %%a hr.oni ¢ Qghgg#g.s ndrone_and tge i ke, _and. the Iike.l_A
[0076] The&DITHF prdfar &1 A 6AYREG preBERE CFRVENEFHRI cBnbr et ho' 4% %
conbi nat i ofysd lehesRIgOWUEN ey eseataedmby 1t Aadf onaul 8ké) ) a of iRe s abésddier eof
and a cal ci um antagoni st i.s useful as a prophylactic or theraﬁeutic drug

for the2ablo¥Re Hﬁ?ﬁﬁ%c?"dﬁhsé‘ésé’s sfﬁteé’réﬁ’&ﬁl ?e_édﬁFopﬁyﬁ*%’E?‘F]Ee rMy¥er apeuti c
drug for hyperignsial, G2rd1a6 faikndagerdsabat b Bephi opag hy:i o1, 29
arteriosclerosis, nore preferabl’y, a prophylactic or therapeutic drug for
hypert ensioaper Msrldover mitlde angl itdhepldpar arhdntbe ihke pr dsranuliahiom iien can
reduce the es 0 0 re y o] ). Or t

t hereof a aé%%fecgl LII) %n{g;%dl{rr}fﬂ&g §%§§r&r%§rggg ?‘%}eg?ég{lgyﬁgeét%le 60%?&%%
[0077] stisthide drmmudese gf aa rednipagndraepieseohedebyodhesfrogrul a (1) or
a salt thereof varies depending on the sxg%ect of adninistration,

admi ni st atPHR IR €T PaRiEt [WPSeaSeRIEF iptEHRahdPE he™ it kE, St#2° dai | y dose

for a humgspod it dxbﬁrd)ty]@,g@tﬁ(ﬁ%@ kdhdbasgdippead &f@r f@opa is about 0.05
to 500 ny, preferably 0.1 to 100 ng, nore preferably 1 to 100 ng, stil

nmor e pref evEpfation &vAG my. ther lékenprefluhdigadl hedogramplavhpount A f or
hunman adul ; jght 6 i u erably 2 to 32 ng,
and t he da‘?’f’éﬂpogg)sﬁ‘ee%%o#p%?r%&sd?ﬁ9§5gﬁéﬁ{é%aggﬁﬁ?m?g%§§’ V\%Pght 60 kg) is

about 1 t oebfruayon-\YR=20MG/E2G] GRREDAL)P201h8LHB6d 9231 py ed eg adnhyl dfot csukth ny.

[0078] 35 as a Roller-compactor and the like, and the like.
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Wil e the dose of a cal cium antagoni st varies dependi ng on the subject of
adm ni stration, adm nistration route, target 5 disease, synptom and the

l'i ke, thewoaniwi2éwse of, for exanple, aml odi pine or a sact/Jphaoewb2¥ or a
human adult (body wei ght 60 kg) based on a free formis about 1 to 50 ng,
preferably[99§§h(3 10 ng. [0079] /oThe adm nistration frequency of the solid
preparation of thgdH-eserh MBY8RhyORst BethErRtA) er®At &oafsh dRMBRI o1 $ing
preferably 1 to 3 tines per day, nore preferably once per day. [0080]

Parti cul ardy v efsdratsiienspediding arghphes ofF tﬁ%l%m@ USing epat BRI Bh of

t he prese | venti i nc ."a siLn -L.ay I Si of
conpound lg% gﬂ§g2ﬁﬁhgfh§@ 58?bi%egbgggﬁaﬁéb%gp%gédgggﬁiééi%@%eIﬂ%er
tablet";s "laikd.ngl e-l ayer tablet conprising 8 ng of conmpound A and 3.47 ny
of anl odi pi ne b%‘ |late (2.5 as gtodigine% ger t%blet"' 20 "a
single-layer ta CORPreEsSth n4m83 6PIcORpBEREC ARSI 8E Fg® 195 odi pi ne
besyl ate (gx fBkea:adle?dingl RALhREE,t abketary” Bablegl €yl myehitabied the
conprising 4 ng of conpound_A and 3.47 ng of amnl odi pine besylate (2.5 ng as
anl odi pi ne)iksor ittalisegenergldyngrefpapblet bl PP LRVPR i SRE YNy of
conmpound B and .9 f B P} peswl ( 20di Ri,ge) per
tablet"; Eba si ng eeféjlfgaer%t ggl Z‘F/ggnpp?‘g? ng 40ﬂ}rr§> (}Eb (rz%srrpakgqu/?(ijﬂ g' aﬁf&a& 47 ny
of am adi pineHeesylaattepe2. Suyiag ditotboppneyepercapplrey:; "a singl e-1ayer
t abl et conafkf}ng 20 ng of conpound B and 6.93 ng of am odi pi ne besylate (5
ng as am o (L ﬁe) per tablet"; 30 "a single-layer tablet conprising 20 ny
of conmpound B ard 1% 46affingf ianbedifpiriedpesyl aératZl &, rigly ass orig adigime) per
tablet”; "a single-layer tablet conprising 10 ng of coppound B and 6. 93 ny
of am odi R s JIRsd nes Ofy 2a BORAE 8RB nEYPBer 2R abfet thalifp J5yPpe and

si ngl e- | ayars tahlet LonphiksiRgt18gNRaghi RENMBEULH S BAGhBa f Trot¥R ing-

2010/ 126168PCT/ JP2010/ 057923 ny o? anl odi pi ne besylate (2.5 ng as

am odi pisne}igsertyrebl @n' incdd8ef plate tyne asodli therbpkeatd ohlwidt he present
i nvention can .be ed .i i Lan Wit n r i r i nds of 5
nedicanenf?g%ﬁér ﬁ%ﬁ%ﬁgg ?gggtgﬁégg Sg%egggbgggéé?%d§%§ﬁ£%%5%%%ﬂ§§%g &
drug"). BExanplesffltiielizednbed tgpt dndgthéntikelp améripeutilke agents for
di abetes, therapeutic agents for diabetic conplications, therapeutic agents
for hyperlﬂﬂﬂggnia, anti hypertensi ve agents, antiobestic agents, /o0
diuretics, antitiyordatinc papatr-ataBd bhethbkgrei&982invention Hefe beas the

t herapeutic agent for diabetes, for exanple, insulin preparations (e.g.,

ani mal donddugndepdioat LFASIPéRY r Ryt EBSf £ PNENPAPEP@GE BN bR Oor Swi ne;

huran i ”SUQ' N P e RAAE ii%”irggaﬁaﬁt%h' ¥£S¥YRAL hﬁféé&ﬁi? Uﬂ%@&{‘f—‘i&é chia
coli or yeast; zinc insulin; protamne zinc 1nsulin; fragnent or derivative
of i nsuli ror{ee.grqud N$abphlatedl prepakehipneparation), insulin sensitizers

.g., pioglit It th f f bl hyd l.ori ,
Coslal i Phoahe: oaCHiliard, Rarben 33550 b, SPEPaBNG r dur YEESSE Y 161 anave-
AMG- 131, Badragldricaz @emuVBX-(2044r Ri wagti tR&es8er, Abeght t@zeshoChigid taazar ,

Lobeglitazone, PLX-204, PN-2034, G-T-505, THR-0921, conpounds described in
W2007/431 369 1 WD 20039018314, (PG E608PH Y863 9CBFP 9R0 0BTy ed by the

a- gl ucosi JIi @it S o @al e thRPELROSEugRP REEEROBE. a MEL d40h
emglitate), biguanides Fe.g., metformn, %ufornln or a salt thereof (e.g.
hydr ochl orardssgdnirsdr,ateed supcilyetbylenenglycal sets eyerjogletede.and the

sul f onyl ur (.. 9,, tal butam de l.i_bencl am | icl azj de | or i de,
ol asan detbidharatedd 2 Seredyrantde oyt et o dBELEE o0 LR QR

gl ybuzol e)soTiepagldpirde.ionabéglthel geesehti ghrentieonr (e cdtwasal t hydrate
t hereof), dipeptidyl peptidase IV inhibitors (e.g., Alogliptin or a salt
t her eof30( FEBHANSE HEFL6at8YSTVIFRBAGFI ptin, Sitagliptin, Saxagliptin,

Bl 1356, GRC8200,5J#i¥43a1Rk, 08734888unBHKdR#85epKe @403, t HE SbPAZE, TA-
mentioned formula (I) or a salt thereof, a calcium antagonist
and an additive such as excipient, sugar alcohol (e.g., D-
mannitol) and the like are mixed, and the mixture is

35 granulated while spraying a liquid obtained by dispersing or
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35 6666, TS-021, KRP-104, 2-[[6-[(3R)-3-am no-I|-piperidinyl]-3,4- WO
2010/ 126168PCT/ JP2010/ 057923

di hydr o- 3woebtwi2é®84- di oxo- 1( 2H) - pyri m di nyl ] et hy1] - 4- pCiruezvesT2zni tril e
or a salt thereof 33 oni sts (e..qg., -N5984), GPR40.agonists (e.qg., '
Conpounds SLSES T ER (P GUAR S8 V02864 PRoaI94 L IBoBusR 0B T30

W2005/ 0637 2hded W00 08/kelOn WA 25338 5. \0280&rP13689 or
W)2008/ 001931), G.P-1 receptor agoni st S_P&e. g., GP-1, GP-1MR agent ,
Li ragl uti de, ExeMat3dfltisgE-Ssto 2SBAUSS 6 PPT aArp (8UBET RRRP1end 3FRIHb: ke
GJC- 1131, féb%&ﬁéﬁ'{Eﬁthé”ﬂﬂd§ldﬂﬁﬁydﬁhs &%nﬂla%%ﬁaﬁhkgkﬁgf)and after

phosphot yrosi ne phosphatase inhibitors (e.g., sodi um vanadaf e)

gl uconecgenksingi rtidiniortmire . ig. cogipyesgérnphodphdr §bagévendi babbes,

gl ucose- 6-phos se. inhihitors, .glu on_a oni sts, FBPase_inhibitors),
a2 (sod Ui Grorse e ot reb aiey o AN BEbERSR EGratiiiice | frovi i
AVE2268, Tsaé83%xnd/Mids3,1 ke, 7 28k rebBymapkl EboibnprAbR1941dn 45 66 T1

i nhibitors, 113-hydroxysteroid dehydrogenase inhibitors ge. g.,. BVI-349
| NCB- 1373HT 3R oHtqT - By w@niggpuphg,rggp,lafcgg SARPBET ?¥e{etﬁk?}et)
AS- 2868) , 1@%}6}1&(%{;_& ance inproving drugs, sonmatostatin receptor
agoni sts, gl ucokinase activators (e.g., Piragliatin, AZD1656, AZD6370,
TTP- 35510 cbdohds 20 described in W2006/ 112549, W2007/ 028135,

W2008/ 047 : 0 : ;136428 _0r 1

(G ucoso- AEBHILHT TREUT ol FEREe BURPrasY. “LBrl 16 anbnear 2ot 408, 1= pinaa1)
FGF21, FGRwmadogue grehulardd berepamaliéonent i oned. [ 0083] 25As the
therapeuti ¢ agent for diabetic conplications, aldpose reductase inhibitors
(g Vol [ROUHC s a0t a0t e 1oV BaaFGOLEE: T 112, ran resta
(AS-3201), |i doresddipourite Wedire@rhitedd 8¢t @heaBBolyBCHEAS T e ATLHERuTdE( EOf
(e.g., NGF, NT-3,.  BDNF, neurotrophic production/secretion 30 pronoting
agent dEsc?¥ beddH Weyerf3pnd éngaddatixe such as excipient and the
chl or opheny:ly) s 25 ( 2- 1% 1-1-4 mhda =5:L35(2: - :

ot hyl phenbics] preo etz o Ereotiatake e ar dpulatead e SRERERS e
i nhi bi t or sliguid ,obtdimdad taurdispeesyhgt ey, dAGEolmhngi polgetleyene ALT946,
N- phenacyl t hi azol i um br onj .35 (ALT766) X0O-.226, Pyridori .

yr 1 doxanm SIS AR a0 56 0R S 081 BARERF I301 b BeTEES Hchi st s
(e.g., gabaperdntn, (pregakaldsy)),. serotonin and norepi nephrine reupt ake
inhibitors (e.g., duloxetine), sodium channel inhibitors ée. g., . .. .

| acosam?de), act9VeéRk RGP dapengér §2¢e1YM, AaRRRGETLET aRT) 20 cREdBr4Ye
vasodi | at a\scK & d-ex D gl YT st rTBYLLABILNGL, gSOMBLASHAL £ 51 | C4ER1 e
agonists (e.g., 31 M3190), apoptosis signal reégulating kinase-1 (ASK-1)

i nhi bi t or sl el adee nided,candeheenmtikonad. if008ahulstedevwhhke agretayinagent
for hyperlj pi dem HVG CoA /0 reductase inhibitors (e.9 r avast at, n,

o vastat | HOTET e e 30, 0 SRR TRE" PrL s L Phio S e PERYE S

pi t avast atas @rbindal taridhemeofl ike. dn, asediluansgal(é, gcal watexrsal t)), squal ene

Sypthase LMD LOrs {8 Gve SQUROUTS, deReLLDEd.! N, YROTL 1022, T3l SYATp e

acet oxy- 2, 2s et W ProRy brhub-obkah fza- G2adudbfBENAXYEPEAY 1dontaining a

2-oxo0-1, 2, 3,5-tetrahydro-4, 1- benzoxazepin-3- yl]acetyl]piperidin-4-acetic

acid), firaRowshpoRiesandsg Pybéhaf Rbpacemettopnddatermalat (br 2%, a

‘r’]: Lgff 'nib(r:aéaagﬁltd AL EXGHAN9R GB350 068aTneqCqLERLYL AT, NRA e PIOPUCOL
containing the calcium antagonist and, after mixing, the

8,

30 mixtures are compression molded to give the solid preparation
of the present invention (two group granulated single-layer
tablet).

(b) multi-layer tablet;
A compound represented by the above-mentioned formula (I)

35 or a salt thereof and an additive such as excipient and the
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20 drugs (e.g., niconol, niceritrol, niaspan), ethyl icosapentate,
phytosterol (e.g., soysterol, gamma oryzanol (y-oryzanol)), chol esterol
absor pti omoi2otwtbste8rs (e.g., zechia), CETP inhibitors (eCgJp2debiiery apib,
anacetrapib), co-3 fatty acid preparations (e.g. , co-g-ﬁgiﬂ et hyl, esters .
90) and t Wel¥§ e g *est-p@nseifioRed TUFB088] Iranulatagd Wl tqt 1erii ve
agent, angi QLensidbtGAMRY HyN i aReyIBnhNBEbHE 85811 Eng- poLPPtRPIéhe

enal april, delapril and the like), angiotensin Il antagonists (e.g.,
candesart et B idnsk an ladddides guchnas| ashindar apdakhanl pbe abdiaim
eprosartan, .\ rtan, t i.sarta I g art,

ol rresartannsorrle &)%grﬁﬁ'g"ézg}las@gr%?én g%dé%(ﬁgéﬁiglf&aa%%ﬁ%%%&zf éﬁﬁsﬁ sts
(e.qg., maniubpicent rnfdkedihe Ad keadisoddpedetoetbai thpshebtainad di pi ne,

am odi pi ne, cilnidipine and.the 35 |ike bl ockers (e.g., netoprolol,

at enol ol , %%H%O&m,a%%aéof@/ 928?68&‘1%?‘%’2@{6?6%‘?923 carvedil ol ,

pi ndol ol and ther ithR) ottledNhdinde andalbeuhi ket&£86n et nBmd | Hhethd {10085]

As the antiobesity agent, nonoam ne _uptake inhibitors 5 (e.g., phenterm ne,
si but r ani rfAIChres RFsILPifENfox SUgA&T 2L E8BPENSENS) @@F%‘t‘%ﬁ?‘hl)z@r?‘gc@kﬁ or
agoni sts (&9 50" [ (o] [ o I [ BLS I st.ammne H3
acept or AT g e e naeleg LE PR SO AGRTLE S ¢

ant agoniostlsiqueldy.obtedineehdyi dispeasnabi ooi digsoletept an addbgore siwsc{ e. g.
ri nonabant, taranapant), reli.nant agoni sts,,ghrelin receptor ,antagonists,
ghrelin adi & ib&ﬁ“%ﬁzﬂ?@ %E’ﬁl BiESr &7 pFS?&e?Ecé%t%?' a"ﬁ‘;tl%%lg)ni st¥ (e.g.,
GSK- 152149341 torexXisudheeepldasiatttagant st Subfetanocandi thd IEkepioradded
agoni sts, 1113-hydroxysteroi d dehydrogenase inhibitors, 15 (e.g., . AZD 4017),
pancr eat i &9 it humiobtedred grgnulareispatereati tPs9hvs, 2 Mm% eoni st s
(e.g., N w1 acyl gl ycerol acyltransferase 1 (DGAT1) inhibitors, acetyl

CoA car boxyl ase (ACC) i nhi bi tors, steaoryl-CoA desaturase inhibitors,
m crosomal tri glireertihgs tobdashed pisedi aranhlei cortairing a REOMEPWEE918) ,

Na- gl ucose_cotr Lnhi_bi t or ; J 7 ifl ozin),
NFKB i nhi bﬁ%cporﬁess%?’e%%g fbg’rHE-h%zé‘ °?3p%iﬁgé§%%?s?§%?§% %’cﬁf%g’é% 11605)
phosphot y ridsd e fp lrosp hdlea s uisrbbliat aed fitxgd, gsaniilen vamagtat g the
Trodusquem n),, GPR119 agqni sts (ﬁ. g PSN- 821%, Iucokljlnase ctivators
(6.0, 25 GEASUEEENEARPLIN, SFEpLANddeR vaP| 965°FEh ONTEIF M eptin), ONTF
(ciliary nessHSQBRC rader ko BERE _eiaéasaiﬂggpy@saﬁ@w&a rephire factor),
chol ecyst oki ni n agoni sts, glucagon-|ike peptide-1 (G.P-1) preparations
(e.g., Anigrgs@Pinvenddanat(imydsiekeyast egbiebin t he pancreas of bovine or
swi ne; 30 CHPs rati.ons genetically synthesized using
Escheri chi @gg:ﬁ oroa;lfgg{sft%%flr%%érrent or derivative of GLP-1 (e.qg.,
exenatide, |ira@ waleem aamplgoniptepadatnoaddieiyve, spclands rexaiqyiend-,2307),
neur opepti de Y agoni.sts (e.g., PYY3-3 erivative of PYY3-36 bi nepi ti de,
T 30335, SHAM0TIEPICEs (e oRolGIPAC R bpabae FRfeL CERFHAE TP et ad Bhe
(e.g., anitmd miWRWR10/s126L68RETLEPRA10L 058231 2 11 paepar &bt DitseEXdy act ed
fromthe pancreas of bovine or sw ne; human FGF21 preparations genetically
synt hes#5z €4 SREGFG s e G iE§04 Vdaoi 28r agdatives pughedt drPtRA§T ATY ERF
FG-21)), fegding, detefieis (&gl w%:é?.? .angh theydd ke capbedrentioned. 5
[ 0087] As the diuretic, for exanple, xanthine derivatives (e.g.,
t heobr oni i sigdiagnasdl,i dybaticantheodr thenéikal &5 uadded | byl the cbrid ired
like), thiazid repar.atian e.Jg. thiazjde, c ope i azi de,
trichl or onBtHy glza]pcc?do Hﬁy&rr&c?%l ng h?ggf*ae{“m“g' é’l% 1919{@]'5@ iéj

compression molded to give a tablet. The tablet is coated with

30 a film solution containing a coating base and the like to give
an inner core tablet.
On the other hand, a compound represented by the above-
mentioned formula (I) or a salt thereof and an additive such
as excipient and the like are mixed, and the mixture is

35 granulated while spraying a liquid obtained by dispersing or
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/o hydrof | unet hi azi de, benzyl hydr ochl or ot hi azi de, penfl uthi azi de,

pol y5t hi azi de, nethycl ot hi azi de and the |ike), antial dosterone preparations
(e.qg., spvoanw/aétedne, trianterene and the |ike), carbomrcCt/Jarhyodsazse
inhibitors (e.g., acetazol amde and the |ike), chlorobenzenesul fonam de
agents (e.@iSSehVHrd R HGHEY BN dénd ddagskidd vangdurheasi Re) ,

azoseni de, pi 598" D de, h SINA Vil G ad1ther @ I, dGa chyyet i degg ftiaseni de
and the |like can be nmentioned. [0088] As the antithronbotic agents, for
exanpl e, hepahias (&l ginteprandparivbriginimance el Aikel ésuaddedokapbhen
sodium dalteparin sodi farian (e g... rfarinp Lum,
anti-thro ?ﬁgﬁ?%%sg %ﬁ%ﬁgt%gfﬂﬁﬁgéﬁégh?Igé%fggﬁrgﬁ%?dF§%gﬁﬁggbitors (e.g.,
ri varoxapan, apiKabdaiixetaxatrane ML Htdechrporndsudescibbed to WH62/ 06234,
W2004/ 048363, V@ZOOS/Q%??AO, V@ZOOS/%&}BZB or 2% V®2005/113504%,

t hr onbol yt FROUGERREYNGH T kiGhFse b iaRss &ney| e&fI SSBPTRIFLP M ase,

nont epl aseno PASH t€P! @58 .t A&l PIPHGLIAN oifNkhBI beESeh€: Gnvention
ticl opi di ne hydrochloride, clopidogrel, prasugrel, E5555, SHC530348,

ci | ost azol {dey hgvatedstafeittate, beraprost sodium sarpogrel ate 30
hydrochlorng?ofnd the |like can be nmentioned. [0089] When the solid
preparation o he present invention and a concomtant drug are used in
conbi naid on, t heWlashm trhestgltiid pyegrared itdneofofthies pmesehtniihedntand fhey may
be adm ni stered. 35 sinmul taneously or in a staggered manner to th

adm ni st r 28TBRULYD SO 101D GHERCRIPIRY 657023 BUBPBEES Y < MREPedver,

the solid gpigpagationikd dberPmeetiilondd aRithedsand a conconitant drug may
be adm ni stered as separate preparations, or as a single preparation

contai ni ngl®®élkolid 5 preparation of the present invention and a

conconi tant drugynd, 909 so1id P38 f dheneopeeBEhant ngEHg: 6aN: Bea
appropriately determ ned based on"the dose enployed in clinical situations

of each:drogpsThe, mican re iprasfuddse byolfiid lgngpahat rbavefmeheipnedr esent
invention and a, concomitant drug can _be appropriately. rm . dependi ng
on"the adnPhTRTHET | Oh SUD AT A irSct SERSH FonPE ot AF 08t Do SEite,

synpt om coybtoaél Desdrnghd hehd ilkike Whenrthersubgpcd Wiradoapssle atdmmrbe S
human, for exanple, a concomtant drug can be used ip 0,01 to 100 parts 15
by wei ght PEPAEFS? B9 Bl pHMI B SRR b ePrESEFIrd EVeEB?a?PBﬁeaf t he

present inyentiSied UsdAtlith CONCYY AN 18r YherRolEhbadWaY casbRehi Or effects
of 1) an effect of enhancing the action of the solid preparation of the

presentzd neehrgomi of toauHtoMWidAt admugars pdeodiodt ped2otepreerchpient
di t_actions); tn10f I t Ld
o o )10 cuBl AT RN Dp st e

prepar ati on of i nvention orr a con¢ canent
dose-r educl pge ef flactadad tdomparnedotfa sepghéecadannbstpaddwrgd by 3) an effect

of reducing the secondary action of the solid 25 preparation of the present
Cnvent | on SREEOTOIRONTT ARIGHG: APREY (HeB EaR A doBYaF HBASLPUBOL]
The presentehfiVEMdd OFo @3S PIIOVidgies adRt ho@rebri BRHOYI BE1Ehamdi ssol ution
property of and a nethod of stabilizing a o )
25 antagonist into a given shape with a base containing gelatin
and a plasticizer such as glycerol and the like.
[0072]
The solid preparation of the present invention may have a
punch mark for identification or print on the surface. 1In
30 addition, it may have a score line for partition.
[0073]
The solid preparation of the present invention is low
toxic and can be safely administered orally or parenterally as

a medicament for a mammal (e.g., human, monkey, cat, swine,

35 horse, bovine, mouse, rat, guinea pig, dog, rabbit and the
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30 conpound represented by the fornula (1) or a salt thereof, and/or a

cal ci um ant agoni st, contained in a solid preparation, which conprises

addi ng suyenrosleets8l . According to the present inventi orCTURE10/MI9ZH ut i on
property of a conpound represented by the formula (1) or a salt thereof in
the solid ptéeparation 35 are significantly inproved. WO

2010/ 126168f%741P2010/ 057923 EXAMPLES [ 0092] The present invention is
explained In nore detail in the following by referring to Exanples and
Experi mental 5 Bxaspirinduyiegiregeatedt byotbe fommulaedIasoriai sattve.

In the foll.ow | e ri .al | a ents
(addi ti vessh%\lnf%gfr E}ﬁiﬁa tsricer%g%[ %&@Pﬁg‘rﬁ ggﬁe%? ggﬁgsﬁgﬁaﬁgéggﬁggpnggopoei a
15t h Rew saoton heankhpdareese Rlegr mheopodiiad papapaeseifhasfatestpraseodex or

Japanese /0 Phar aceuti cal ci pients 2003 conpati b] e products were_used.
[ 0093] 1nveRtlqih el § d%ﬁed‘\)ﬁg”‘sEﬁaﬁ’ﬁPB y SEtécc8ﬁpBl}ﬁHgP%‘b’fb%e‘?ﬂE‘é%l - the

above- ment [ pned d§dBHA ddve1®ped S@lrt pirBbeel, t60BBOHAHefopedFasPpound B was
used. /5 [0094] Exanple 1 Table 1 Conposition per preparation (130 ng)

conmpound ACGRREEaUHIqH i addy loft lecd3vagses Ay a3 artadi i $eydEr nanni t ol
82.754 my 0g CrOCIYSLA 105y i0R Wi A& 12QmB ¥ dr 0%y pr QPyk SEL LUl §5Fe fo iy

10 (or promoted to be developed) by the presence of angiotensin
II, or (3) a disease developed (or promoted to be developed)
by a factor induced by the presence of angiotensin II in the
aforementioned mammals.

[0075]

15 Examples of the diseases of the above-mentioned (1) to
(3) include hypertension, blood pressure circadian rhythm
abnormality, heart diseases (e.g., cardiac hypertrophy, acute
heart failure, chronic heart failure including cardiac failure,
failure of expansion, cardiac myopathy, angina pectoris,

20 myocarditis, atrial fibrillation, arrhythmia, tachycardia,
cardiac infraction etc.), cerebrovascular disorders {(e.g.,
asymptomatic cerebrovascular disorder, transient cerebral
ischemia, apoplexy, cerebrovascular dementia, hypertensive
encephalopathy, cerebral infarction etc.), cerebral edema,

25 cerebral circulatory disorder, recurrence and sequela of
cerebrovascular disorders (e.g., neurotic symptom, psychic
symptom, subjective symptom, disorder in daily living
activities etc.), ischemic peripheral circulation disorder,
myocardial ischemia, venous insufficiency, progression of

30 cardiac insufficiency after myocardial infarction, renal
diseases (e.g., nephritis, glomerulonephritis,
glomerulosclerosis, renal failure, thrombotic vasculopathy,
diabetic nephropathy, complication of dialysis, organ damage
including nephropathy by radiation irradiation etc.),

35 arteriosclerosis including atherosclerosis (e.g., aneurysm,

26



macr ogol 6000 1.8 ng croscarnel |l ose sodium 5.6 ng nmagnesi um stearate 0.9 ny
red ferric oxide 0.016 ng total 130 ng 20 [0095] (1)

Hydr oxy prwpybued2bieBose (720.0 g) and macrogol 6000 (324POTgpP204@p39zi ssol ved
in purified water (9000 (?%l b| ndln solu ion I.. Red ferric: oxide

(2. 580 o) “GREcHREpcr ot G167 056 %] DETAPERERL on 1

Bi ndi ng sobptdeNal V&ﬁ@ﬂé&ﬁ@ BCT M@@@Wt&o&% My¥eeuhih
di spersion | and purified water (720 0 g) to give bindi n%tsol ution I1.

Am odi pi nehyeeyteerhy 15 i tear@ieih@nd Creas gprmagegaaditesl (14880 g) and
m crocryst (36&% LLar. e luid bed 5
gr anul at or%tﬁ?‘,ﬁeﬁ%% Cg)t)a ?ﬁgﬁ%%&?gﬁvxggkgpgﬁ | ated whil e
sprayi ng bangi ol sot it |sireriﬁ1,nga,nd:dﬂmmrdzr |ae@1mcgp\ye angramakeulArpart of

t he obt ai ne ranul s mlled wt 1.5 mb h|ng screen_in_a

screeni ng VrfT 'S HOWE ¥ ;y%éé: ,%hftr&. % gi vevﬁsﬁ}l?%drfﬁanul e.
lo (2) To émle@i@ttmd dAd | g iragnile (460 ypakd , babehegtheweap added
croscarnel | ose sodium (1848 g) and magnesi um stearate §C297 0 g), and they

vere i xedhmeat%wr@r RS JeRER GG VagSHlAG RYREKETEBhY BEBeY to give

a mxed grap mf%qe I | t d by a
rotary 15 ta#%l ng mac I'ne (AQJAQRJI?{JJSE&PF%EI %ﬁﬁﬁ%gﬁgﬂégﬁgéus%g{)ﬁ\%\?t a

di anet ero ofliFe@sasn prugh (qladncsmawg quuesguhyped tieNs inei ght - |ber tablet: 130
ng) to giv | ai n_tabl et ecorrp S|t|on sho T 20
Exanpl e 2 %%I’Iib%s Compo%T l|polne perd ot e PS5 T\gg tlh 39 8 HL%Q%%

hypertensive tinnitus, other cardlovascular d;seases (e.qg.,

deep vein thrombosis, obstructive peripheral circulatéry
disorder, arteriosclerosis obliterans, thromboangiitis

15 obliterans, ischemic cerebral circulatory disorder, Raynaud’s
disease, Berger disease etc.), metabolic and/or nutritional
disorders (e.g., obesity, hyperlipidemia, hypercholesterolemia,
hyperuricacidemia, hyperkalemia, hypernatremia etc.),
neurodegenerative diséases (e.g., Alzheimer’s disease,

20 Parkinson’s disease, amyotrophic lateral sclerosis, AIDS
encephalopathy etc.), central nervous system disorders (e.g.,
damages such as cerebral hemorrhage and cerebral infarction,
and sequela and complication thereof, head injury, spinal
injury, cerebral edema, senile dementia, sensory malfunction,

25 sensory functional disorder, autonomic nervous system disorder,
autonomic nervous system malfunction, multiple sclerosis etc.),
dementia, defects of memory, disorder of consciousness,
amnesia, anxiety symptom, catatonic symptom, discomfort mental
state, psychopathies (e.g., depression, epilepsy, alcocholism

30 etc.), inflammatory diseases (e.g., arthritis such as
rheumatoid arthritis, osteocarthritis, rheumatoid myelitis,
periostitis etc.; inflammation after operation or injury:;
remission of swelling; pharyngitis; cystitis; pneumonia;
atopic dermatitis; inflammatory intestinal diseases such as

35 Crohn’s disease, ulcerative colitis etc.; meningitis;
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am odi pi ne besylate 6.93 ng (5 ng as aml odi pine) D-mannitol 82.705 ny

m crocrystalline cellulose 20 ng hydroxypropyl cel |l ul ose 4 ng macrogol 6000
1.8 ng crwecarwebicese sodi um 5 6 ng nagnesi um st earate @CI/JIRZP10/0%79t3Rrri C
oxi de 0. 065 total 130 [0097] WO 2010/126168PCT/ JP2010/ 057923 (1)
Hydroxypron‘yf gk qCPE@IO dd)seéﬁ@ rr&@rfégﬁlmaGG@G pgimopagy dépeasessol ved

f l;
in purified, g@fﬁ per?%glgsrﬁ_)a,t cg)lﬂ&nv;%aw@ﬂq(c%glgtl ?Hlfmongfg ESEEdeBéiQ

(11.70 g) was In purified water to grve di spersion f
Bi ndi ng sobwinere sy Itu&wquboesdametth: di;spédsirgacl daﬁdapa5| ﬂeeg wat er (540. 0

g) to giv d|n ol uti.on 1] | Ri.ne beslate ound A
(1449 q), Eé)jh% Sh Tﬁ'fo C)ODQH C%qtylr[ioc?ysfgg Ilﬁ:énce ? a%g%g%yg) wer e
uni f or msy m]zceﬂmsmsa, fdnﬂ;ﬂny{l%du@r and.at, ochrbRi 62 o b POVREKI 6. puhhdnaryand

the m xture was /o granul ated Whl| rayi ng bi ndi ng solutjon Il, and {hen
dried to f4RPa5Syr ahtfersal LEIPFg”o?bt PRI Hniit ST | PRGHPR IR A

1.5 mod p%@ﬂé’lﬁer?“dlee@éﬁéé}, 3(e3‘2gr ee@y@gemllcl 1GBu3: eBheMemkagakyki kai Co.,
Ltd.) to give a mlled granule.
scleroderma, polyarteritis etc.), hepatic diseases (e.g.,
hepatitis including chronic hepatitis, hepatic cirrhosis etc.),

10 portal hypertension, digestive system disorders (e.g.,
gastritis, gastric ulcer, gastric cancer, gastric disorder
after operation, dyspepsia, esophageal ulcer, pancreatitis,
colon polyp, cholelithiasis, hemorrhoidal disease, varices
ruptures of esophagus and stomach etc.), blood and/or

15 myelopoietic diseases (e.g., erythrocytosis, wvascular purpura,
autoimmune hemolytic anemia, disseminated intravascular
coagulation syndrome, multiple myelopathy etc.), bone diseases
(e.g., fracture, refracture, osteoporosis, osteomalacia, bone
Paget’s disease, sclerosing myelitis, rheumatoid arthritis,

20 joint tissue dysfunction and the like caused by ostecarthritis
of the knee and diseases similar to these), solid tumor,
tumors (e.g., malignant melanoma, malignant lymphoma, cancer
of digestive organs (e.g., stomach, intestine etc.) etc.),
cancer and cachexia following cancer, metastasis cancer,

25 endocrinopathy (e.g., Addison’s disease, Cushing’s syndrome,
pheochromocytoma, hyperaldosteronism, primary aldosteronism
etc.), Creutzfeldt-Jakob disease, urinary organ and/or male
genital diseases (e.g., cystitis, prostatic hypertrophy,
prqstatic cancer, sex infectious disease etc.), female

30 disorders (e.g., climacteric disorder, gestosis, endometriosis,
hysteromyoma, ovarian disease, breast disease, sex infectious
disease etc.), disease relating to environment and
occupational factors (e.g., radiation hazard, hazard by
ultraviolet, infrared or laser beam, altitude sickness etc.),

35 respiratory diseases (e.g., cold syndrome, pneumonia, asthma,
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(2) To the obtained mlled granule (40760 g (2 batches)) were 15 added
croscarnel | ose sodi um (1848 g) and nagnesi um stearate (297.0 g), and they
were m xewoi2n10a126168bl er m xer (TM20-0-0, Suehiro Kakoki PCoJp2010/057p2% 0 gi ve
a mxed granule. (3) The m xed granul e obtai ned above was tableted by a

rotary tabPetiPRARACHRRF (SRIIAR U BERN LYK (EiemBesd sk #8HoPUMIPR2EY 20 | ong

di amet er ofmiSoP;i aan &, ShorirdhanRliLidi®eaded M@, BUNCHEhabk gEbRYiBLESSUre 8
kN, weight per tablet: 130 ng) to give plain tabllets of the conposition
shown in Tabseaves WP ON/ATREGISNCTLIR200d1051g23ViFog98heERaAPYEIBS Tabl e

35 Co i1 i ' _ A e
besylate a5 gt (00 A LAt AABY A RRNGT Eor Bo=TRsengee b
mi crocryst abkémeaseld uf oseselbing egrtdxy phopk, cehdokogén4shgckpcGogot 6000

1.8 mg cr Or?ecga[l{rfxlrelz Osseepssiosd,i utrQXSi'c6 s crp%@%%ir%mesg%gr. ?t, e 0.9 ng
otorhinolaryngological diseases (e.g., Meniere’s syndrome,
tinnitus, dysgeusia, vertigo, disequilibrium, dysphagia etc.),
skin diseases (e.g., keloid, hemangioma, psoriasis etc.),

10 intradialytic hypotension, myasthenia gravis, systemic
diseases such as chronic fatigue syndrome and the like, and
the like. |
[0076]

The solid preparation of the present invention comprising

15 a combination of a compound represented by the formula (I) or
a salt thereof and a calcium antagonist is useful as a
prophylactic or therapeutic drug for the above-mentioned
diseases (preferably, a prophylactic or therapeutic drug for
hypertension, cardiac failure, diabetic nephropathy or

20 arteriosclerosis, more preferably, a prophylactic or
therapeutic drug for hypertension). Moreover, the solid
preparation of the present invention can reduce the doses of a
compound represented by the formula (I) or a salt thereof and
a calcium antagonist as compared to single use thereof.

25 [0077]

While the dose of a compound represented by the formula
(I) or a salt thereof varies depending on the subject of
administration, administration route, target disease, symptom
and the like, the daily dose for a human adult (body weight 60

30 kg) based on a free form is about 0.05 to 500 mg, preferably
0.1 to 100 mg, more preferably 1 to 100 mg, still more
preferably 2 to 40 mg. For example, the daily dose of compound
A for human adult (body weight 60 kg) is about 1 to 80 mg,
preferably 2 to 32 mg, and the daily dose of compound B for

35 human adult (body weight 60 kg) is about 1 to 50 mg,
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yellow ferric oxide 0.065 ng total 130 ng [0099] (1)

Hydr oxypr opyl cel l ul ose (720.0 g) and macrogol 6000 (324.0 g) were dissol ved
in purifiwo 20861689900 g) to give binding solution |. Yerlerib/esmwex oxide
(11.70 g) was_dis rsed |nn46I urified water (1800 g) to give dispersion

| . Bindi ngpé%f%ﬂf? %é’&fw th dispersion | and purified water (540.0
g) to giverdyngy ng soI ution Il. Am odi pine besylate (627.7 g), conpound A
(1449 9), bmannltol (15550 g) and microcrystalline cellul ose (3600 g) were
uni formy ni xed Wike fihg dlased ofs agr%ﬁ@llalﬂ‘oﬁn(:FB)OSQStP‘Eﬁ\REﬁsGéePelll‘thdng and

th t
e mxturg Vag, %%@é%ﬁ\f%ﬁ Iy Wt ne%ﬂ@s%?!aﬂ&bﬁ”r&utﬁega%\?gﬂ

dried to glveagr part o theo granule was m
1.5 b puatsease scserrtdm ands aheediikg, nithe @R1i3y SbswaoKagﬁ‘kukekampB@, ,

Ltd.) to giv mlled granule. To the obtai

(40750 g (SHERFHRMS Yo & S e SPrer BUBSBoantn ( [BagY ofE SRt o0
nmagnesi Um g pabaded (AP 'a Fre MG tikeywparite 1nktxedoi figd puEbeesbIy X2IS5
(TM20-0-0, Suehiro Kakoki Co., Ltd.) to give a m xed granule. (3) The m xed
granul e ob’€<a| hedi@bove was tableted by a rotary WO

2010/ 12616?5’6)—}@ P2010/ 057923 t abl eti ng machi ne (AQUARI US- 36K, Ki kusui

Sei sakusho a long dianeter of 8.5 nmand short dianeter of 5.0 mm
punch (tabl eti nglipr msiﬂdﬁlqmlf(ﬁmw@pyt affl he $e®1dgprepagat'e01@|@fn

tabl ets of _the conpasition sho in Tab ] le;4 Table 4
Conposi t i oﬁh%eﬁ?r%s?gqt L J(OfS\A% rrfg)gun Rggngg an %?pl ne besyl ate
6. 93 ny (Spr@resawry odiqy rBe)t:Ji}rermmﬂ @llay86m6®5 psgelﬁeeabmyyehaélp@ﬁ day.

cel I ul ose
[0080]
Particularly preferable specific examples of the solid
15 preparation of the present invention include
“a single-layer tablet comprising 8 mg of compound A and 6.93
mg of amlodipine besylate (5 mg as amlodipine) per tablet”;
“a single-layer tablet comprising 8 mg of compound A and 3.47
mg of amlodipine besylate (2.5 mg as amlodipine) per tablet”;
20 “a single-layer tablet comprising 4 mg of compound A and 6.93
mg of amlodipine besylate (5 mg as amlodipine) per tablet”;
“a single-layer tablet comprising 4 mg of compound A and 3.47
mg of amlodipine besylate (2.5 mg as amlodipine) per tablet”;
“a single-layer tablet comprising 40 mg of compound B and 6.93
25 mg of amlodipine besylate (5 mg as amlodipine) per tablet”;
“a single-layer tablet comprising 40 mg of compound B and 3.47
mg of amlodipine besylate (2.5 mg as amlodipine) per tablet”;
“a single-layer tablet comprising 20 mg of compound B and 6.93
mg of amlodipine besylate (5 mg as amlodipine) per tablet”;
30 “a single-layer tablet comprising 20 mg of compound B and 3.47
mg of amlodipine besylate (2.5 mg as amlodipine) per'tablet”;
“a single-layer tablet comprising 10 mg of compound B and 6.93
mg of amlodipine besylate (5 mg as amlodipine) per tablet”;
and

35 “a single-layer tablet comprising 10 mg of compound B and 3.47
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20 ng hydr oxypropyl cel lul ose 4 ng macrogol 6000 1.8 ng croscarnell ose
sodium 5.6 ng nmagnesium stearate 0.9 ng red ferric oxide 0.065 ng total 130
ng 10 [ OwORp10/12a)6e8Hydr oxypropyl cel | ul ose (720.0 g) andPocrRdPmgehs782800
(324.0 g) were_dissolved in purified water (9900 g) to give binding

sol uti on 1M9 Rl F®yediPing RESYLELRD (g) SwlY 8SsPBLSEUPIAChUPEF i BRPIRE er
(1800 g) tpy@dve dispersion I. Binding solution 15 | was mxed wth

di spersion | and purified water (540.0 g) to give binding solution II.

Anl odi pi ne besyl|Bte o288 pyepagerpoun@fAthe2nresght Davienhien| cdn3890 g)

and mcrocrystalline.cellul gse .(36 g re_uni ) in.a fluid bed
gr anul at oru%ﬁfg@,ccﬁa@l@ %lﬁz?ld%?)e éﬁ\gﬁ?ﬁg %E%&%ﬁﬁkﬁgs g(lr;]%nul at ed
whi | e spr ayédigcdmardi g(rsddinaditelr] scarditmbentdr bedabbrgvvetadgianul e. A

part of the obtained granule was nmlled with a 1.5 mm®, punchjng ,screen in a
scr eeni ng n?‘?rl‘cc(r‘ltl-ts"‘,ntsﬁgﬂ)dé? ﬁagaﬁﬁﬁﬁﬂRil?scﬁ.f,t ?d.‘iorf‘b"’b“i\%’ta CJn"’n"l% )Zd granul e.

(2) To the;abtaidathdbddad i@ aRene s( 48£681idpe2ebat Ehesdpetiti€ adts
2010/ 126168PCT/ JP2010/ 057923 added croscarnel | ose sodi um (1848 g) and

magnesi um e atiake{ixo TRy cagi@nshe fhasppent kedagantst f@dl er m xer

( TM20- 0- O, ;Hg_hli r ﬁgk [ [ ‘ I X e m xed
granul e obl% i red & ovecg(v(/<315a talt})jll)g%gg)eg)%qggr \é?g%g}) fgg ?é??%%f%a%ﬁ%?\%a

( AQUARI 14S- Rl e i dys lan tSeihgaknieltd)c wigehta dndneher 1oke7 nm punch (tabl eting
pressure 1ﬁ0 wei ght per tablet: 130 ng) to give plain tablets of the
conpositio in Table 4. [0102]

Here, as the therapeutic agent for diabetes, for example,
insulin preparations (e.g., animal insulin preparations
extracted from the pancreas of bovine or swine; human insulin

15 preparations genetically synthesized using Escherichia coli or
yeast; zinc insulin; protamine zinc insulin; fragment or
derivative of insulin (e.g., INS-1), oral insulin preparation),
insulin sensitizers (e.g., pioglitazone or a salt thereof
(preferably, hydrochloride), rosiglitazone or a salt thereof

20 (preferably, maleate), Metaglidasen, AMG-131, Balaglitazone,
MBX-2044, Rivoglitazone, Aleglitazar, Chiglitazar,
Lobeglitazone, PLX-204, PN-2034, GFT-505, THR-0921, compounds
described in W02007/01363%4, W02007/018314, W0O2008/093639 or
W02008/099794), a-glucosidase inhibitors (e.g., voglibose,

25 acarbose, miglitol, emiglitate), biguanides (e.g., metformin,
buformin or a salt thereof (e.g., hydrochloride, fumarate,
succinate)), insulin secretagogues (e.g., sulfonylurea (e.g.,
tolbutamide, glibenclamide, gliclazide, chlorpropamide,
tolazamide, acetohexamide, glyclopyramide, glimepiride,

30 glipizide, glybuzole), repaglinide, nateglinide, mitiglinide
or calcium salt hydrate thereof), dipeptidyl peptidase IV
inhibitors (e.g., Alogliptin or a salt thereof (preferably,
benzoate), Vildagliptin, Sitagliptin, Saxagliptin, BI1356,
GRC8200, MP-513, PF-00734200, PHX1149, SK-0403, ALS2-0426, TA-

35 6666, TS-021, KRP-104, 2-[[6-[(3R)-3-amino-l-piperidinyl]-3,4~-
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/o Exanple 5 Table 5 Conposition per preparation (130 ng) conpound A 4 ng
anl odi pi ne besylate 3.47 ng (2.5 ng as anl odi pi ne) D-mannitol 90. 165 ngy
m crocryswal2biomeswel | ul ose 20 ng hydr oxypr opyl cel | ul oseP¢TIB201803792001 6000

b oo AR RSP Pl TR S 4 O e
fluorobenzonitrile or a salt thereof), PR3 agonists (e.g., N-
5984), GPR40 agonists (e.g., compounds described in
W02004/041266, W02004/1Q6276, W02005/063729, W0O2005/063725,

5 W02005/087710, W02005/095338, W02007/013689 or W02008/001931),
GLP-1 receptor agonists (e.g., GLP-1, GLP-1MR agent,
Liraglutide, Exenatide, AVE-0010, BIM-51077, Aib(8,35)hGLP-
1(7,37)NH2, CJC-1131, Albiglutide), amylin agonists (e.qg.,
pramlintide), phosphotyrosine phosphatase inhibitors (e.g.,

10 sodium vanadate), gluconeogenesis inhibitors (e.g., glycogen
phosphorylase inhibitors, glucose-6-phosphatase inhibitors,
glucagon antagonists, FBPase inhibitors), SGLT2 (sodium-
glucose cotransporter 2) inhibitors (e.g., Depagliflozin,
AVE2268, TS-033, YM543, TA-7284, Remogliflozin, ASP1941),

15 SGLT1 inhibitors, 1l1lR-hydroxysteroid dehydrogenase inhibitors
(e.g., BVT-3498, INCB-13739), adiponectin or agonist thereof,
IKK inhibitors (e.g., AS-2868), leptin resistance improving
drugs, somatostatin receptor agonists, glucokinase activators
(e.g., Piragliatin, AZD1656, AZD6370, TTP-355, compounds

20 described in W02006/112549, WO2007/028135, W0O2008/047821,
W02008/050821, W02008/136428 or W02008/156757), GIP (Glucose-
dependent insulinotropic peptide), GPR119 agonists (e.g.,
PSN821), FGF21, FGF analogue and the like can be mentioned.
[0083]

25 As the therapeutic agent for diabetic complications,
aldose reductase inhibitors (e.g., tolrestat, epalrestat,
zopolrestat, fidarestat, CT-112, ranirestat (AS-3201),
lidorestat), neurotrophic factor and increasing agents thereof
(e.g., NGF, NT-3, BDNF, neurotrophic production/secretion

30 promoting agent described in WO01/14372 (e.g., 4-(4-
chlorophenyl)-2-(2-methyl-1-imidazolyl)-5-[3-(2-
methylphenoxy)propyl]oxazole), compounds described in
W02004/039365), PKC inhibitors (e.g., ruboxistaurin mesylate),
AGE inhibitors (e.g., ALT946, N-phenacylthiazolium bromide

35 (ALT766), EX0O-226, Pyridorin, pyridoxamine), GABA receptor
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15 (1) Hydroxypropylcellulose (720.0 g) and macrogol 6000 (324.0 g) were
dissolved in purified water (9900 g) to give binding solution I. Yellow
ferric oxwoeo(olieei®® g) was di spersed in purified water @EC800203)/017923i ve

di spersion |I. Binding solution | was m xed with dispersiopn | and purified
wat er (54GTPHSED &0 ggi'vgaﬁaﬁ?&PﬁdnsoPE?EBHaHI})AanH?E?%nb%%?rl ate (627.7

9), COMPOULKl-hyilnkdshrd nd me!%p’f%ﬁk@i tahib16229 9.8nd FLtsREEYSER] | $6&ium
cellul ose (3600 g) were uniformy mxed in a fltid bed granulator (FD S2,
POWREX Co.channgl) inddépittieasni(t-gre wasograndbht edchhveeo3pgayi ng bi ndi ng

| uti I 010/ 1 o1/ 0/ | '
;?agu: Ce).n A4 Cpaavrae{lLl qj()e'fr\é'?h(éz_3 '%bt’ al%%égtég%néﬁég\%\ésg%z?ﬁggai \r/]m‘? %ﬁg%igg%&%rgt%ﬁ%g'hi ng
screen isn taisgorreetd ngexillletiBel, ShowaokKagakukir&aeptor, agonists o(gige, a

mlled granul 2) To the .obtained mlled granule (4076 bat che
rer o s SudiEnadiy) aekde: Sodaancd 1 aauret ha kieaser LofadfLoat 6263 )
g), and thgyh W ¥ %ed ithed 1twablah BexRent I&RO40- 0, Suehiro Kakoki Co.,

Ltd.) to give a mxed granule. (3) The m xed granul e obtai ned above was
tabl et ed byOQB4lotary tabl eti ng machi ne (AQUARI US- 36K, Ki kusui Sei sakusho)

with a /o dianet f ti : ! i er
tablet: 130 ny) Atescr) tgﬁevéh%%?%ﬂt%gﬁf %gghgf k?%eﬂg‘gﬁ%g %%%T\f%hoﬁv&lmﬁg%gbl e b.

[0104] iExamgluectthiskd ithlilbd térEorfpesi-t i pnapestptépar atmpasaB8nng) conpound A
S 9 o Ock i RO 3k GSRll 7,88, BELRCT LGk B gl tof 82066 m
pitavastatin or a salt thereof (e.g., sodium salt,.calcium
salt)), squalene synthase inhibifors (e.qg., compounds-
described in W097/10224, for example, N-[[(3R,5S)-1-(3-

15 acetoxy-2,2-dimethylpropyl)-7-chloro-5-(2,3-dimethoxyphenyl) -
2-oxo0-1,2,3,5~tetrahydro-4, 1-benzoxazepin-3-
yl]acetyl]lpiperidin-4-acetic acid), fibrate compounds (e.g.,
bezafibrate, clofibrate, simfibrate, clinofibrate), anion
exchange resin (e.g., colestyramine), probucol, nicotinic acid

20 drugs (e.g., nicomol, niceritrol, niaspan), ethyl icosapentate,
phytosterol (e.g., soysterol, gamma oryzanol (y-oryzanol)),
cholesterol absorption inhibitors (e.g., zechia), CETP
inhibitors (e.g., dalcetrapib, anacetrapib), w-3 fatty acid
preparations (e.g., w-3-acid ethyl esters 90) and the like can

25 be mentioned.

[0085]

As the antihypertensive agent, angiotensin converting
enzyme inhibitors (e.g., captopril, enalapril, delapril and
the like), angiotensin II antagonists (e.g., candesartan

30 cilexetil, candesartan, losartan, losartan potassium,
eprosartan, valsartan, telmisartan, irbesartan, tasosartan,
olmesart, olmesartan medoxomil, azilsartan and the 1like), a
calcium antagonists (e.g., manidipine, nifedipine, amlodipine,
efonidipine, nicardipine, amlodipine, cilnidipine and the

35 like), B blockers (e.g., metoprolol, atenolol, propranolol,
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macr ogol 6000 1.8 ng croscarnel |l ose sodium 5.6 ng nmagnesi um stearate 0.9 ny
red ferric oxide 0.104 ng total 130 ng [0105] (1) Hydroxypropylcellul ose
(720. 0 g)wandiomacrsegol 6000 (324. 0 20 g) were dissolvedPtmupmanimmﬁmater
(9900 g) to give binding salution | . Red ferric oxide (

di sper sed FaF fRAHF¢ed Ridtdt (11866 g)het e &.lgaéfiépsnafld Eb%d%hﬁesg?rat. on
I was m xegk Wdie dispersion | and purified water (540.0 g) to give binding

solution Il. Aml odipine besylate (1248 g), WD 2010/126168PCT1JP20101057923
conpound AlQA&@k g), D-mannitol (14870 g) and nicrocrystalline cel l ul ose

(3600 g) were unifqrd yad’éf&%%sﬂ& H‘td P.%ﬂo%i‘ﬂg' ab é':%r?@ | FQUREX Co.

Ltd.), and the m Xxture was granu e spraylng i ng sof ution |
and thers dteseg. 5 pmerglammegra;rilblu&ramlpar,tmafzmtielobfauoeeltgnanul e was

mlled with a nchi creen in creeni, [l (P-3, Sh
Kagakuki ka"re?%flensi_ltrlf )'pgsfr@'t\?g‘li e F&Efeg?a%uﬁgon'l%'gfm ﬁe obt ai ned

mlled granesde29390 gaex\woeuaqd@e&e@:teﬁ%@&r aBlkhg6a1508]| URL 60241 Re o3 and
magnesi um st ear ate (148 51/0 g) ey were mxed in a tunbler m xer

(TMRO- 0- 0, SRR QT IGAERKiragslating, Yrpgsyi(feda  niRBdrgFahal e.  (3) The

m xed gra %gg% blgt gd b ta hi ne
(AQUARIUS%%%%6§§§$S§$§ggﬁga us§5§gvﬁghaa %ﬁgn %%%?er Q%ggéggﬁﬁ?gnd short
di anet er oﬁeébprqmnqnnagmnmit@tablgthnglmpesbane 8tkhanabaghi per tablet:

130 1) Qe HASRLELe, oLl COTRaR LEO DI LD 201 Bin 0106
acylation enzyme inhibitors, opioid receptor antagonists (e.qg.,
GSK-1521498), orexin receptor antagonists, melanocortin 4
receptor agonists, 1llf-hydroxysteroid dehydrogenase inhibitors

15 (e.g., AZD-4017), pancreatic lipase inhibitors (e.g., orlistat,
cetilistat), PR3 agonists (e.g., N-5984), diacylglycerol
acyltransferase 1 (DGAT1l) inhibitors, acetyl CoA carboxylase
(ACC) inhibitors, steaoryl-CoA desaturase inhibitors,
microsomal triglyceride transfer protein inhibitors (e.g., R-

20 256918), Na-glucose cotransporter inhibitors (e.g., JINJ-
28431754, remogliflozin), NFxB inhibitors (e.g., HE-3286),

PPAR agonists (e.g., GFT-505, DRF-11605), phosphotyrosine
phosphatase inhibitors (e.g., sodium vanadate, Trodusquemin),
GPR119 agonists (e.g., PSN-821), glucokinase activators (e.g.,

25 AZD-1656), leptin, leptin derivatives (e.g., metreleptin),

CNTF (ciliary neurotrophic factor), BDNF (brain-derived
neurotrophic factor), cholecystokinin agonists, glucagon-like
peptide-1 (GLP-1) preparations (e.g., animal GLP-1
preparations extracted from the pancreas of bovine or swine;

30 human GLP-1 preparations genetically synthesized using
Escherichia coli or yeast; fragment or derivative of GLP-1
(e.g., exenatide, liraglutide)), amylin preparations (e.g.,
pramlintide, AC-2307), neuropeptide Y agonists (e.g., PYY3-36,
derivative of PYY3-36, obinepitide, TM-30339, TM-30335),

35 oxyntomodulin preparations; FGF21l preparations (e.g., animal
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compound A 8 ng anl odi pi ne besylate 3.47 ng (2.5 ng as anl odi pi ne)
D-manni tol 86.126 ng mcrocrystalline cellulose 20 ny
hydroxyprwpyzbnmlzbuBose 4 rrg macr ogol 6000 1.8 ng croscaPeElPEE®0302H um 5. 6
ng magnesi um stearate 0. yell ow ferric oxide 0.104 ng total 130-

I

[0107] (1)FGkak d%ég&ﬂacrmﬂwa lﬂ%sréC(C?éofe-iO&) tBRJIPAREFBESI °5009V1324D q)

wer e di sso i A e 900,9) n
onoy Loecu it TyB R 1ARi-2oak 4930n8) gbReBi A1 Ry NIy RBhedred using

Escherichia coli or yeast; fragment or derivative of FGFZ21)),
feeding deterrents (e.g., P-57) and the like can be mentioned.

5 [0087]

As the diuretic, for example, xanthine derivatives (e.g.,
theobromine sodium salicylate, theobromine calcium salicylate
and the like), thiazide preparations (e.g., ethiazide,
cyclopenthiazide, trichloromethyazide, hydrochlorothiazide,

170 hydroflumethiazide, benzylhydrochlorothiazide, penfluthiazide,
poly5thiazide, methyclothiazide and the like), antialdosterone
preparétions (e.qg., spironolactone, triamterene and the like),
carbonic anhydrase inhibitors (e.g., acetazolamide and the
like), chlorobenzenesulfonamide agents (e.g., chlortalidone,

15 mefruside, indapamide and the like), azosemide, isosorbide,
ethacrynic acid, piretanide, bumetanide, furosemide and the
like can be mentioned.

[0088]

As the antithrombotic agents, for example, heparin (e.g.,

20 heparin sodium, heparin calcium, enoxaparin sodium, dalteparin
sodium), warfarin (e.g., warfarin potassium), anti-thrombin
drugs (e.g., aragatroban, dabigatran), FXa inhibitors (e.g.,
rivaroxaban, apixaban, edoxaban, YM150, compounds described in
W002/06234, W0O2004/048363, W02005/030740, WO2005/058823 or

25 WO2005/113504), thrombolytic agents (e.g., urokinase,
tisokinase, alteplase, nateplase, monteplase, pamiteplase),
platelet aggregation inhibitors (e.g., ticlopidine
hydrochloride, clopidogrel, prasugrel, E5555, SHC530348,
cilostazol, ethyl icosapentate, beraprost sodium, sarpogrelate

30 hydrochloride) and the like can be mentioned.

[0089]

When the solid preparation of the present invention and a
concomitant drug are used in combination, the administration
period thereof is not limited, and they may be administered

35 simultaneously or in a staggered manner to the administration
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solution I. Yellow ferric oxide (18.72 g) was dispersed in purified water
(1800 g) to give dispersion |I. Binding solution | was m xed with dispersion
| and purwbizet/metesr (540.0 g) to give binding sol utionPCrJrPAT)/OHOmE ne
besyl ate (625.2 g), 5 conmpound A (1446 g), D-mannitol (15500 g) and

m crocryst@PI19& cel | ul ose (3600 g) were uniformy mixed in a fluid bed

granul ator (FD- $g rJSMREX 150'1%@1;[ rePRdatREnNLXt LhE MBSsEhaNthALed ¥hi | e

sprayi ng binding solution |1, an en dried to give a granule. A part of
t he obt ai nerd gr amiaenvidsant A freywbehagmindstape@uashsepgaseateen in a

screening mll_(P-3, Showa _Kaga i kal . LVe. 1lle nul e.
(2) To t hed %?ﬁaarl(antel gl Ioé:d‘agiér %nll%:ié gl((l %Ogggpaf%\%\g?)é % I&g%iyrg%% (r;%ljrl%reg?g{s%

sodi um (s928xdbay)atainch EYReR wheskeadar dheecnt48n5agy, aanontbeytawt edmiged in a
tunmbl er m xer (TM20-0-0, Suehiro 15 Kakoki Co., Ltd.) to give a m xed
granul e. k%@9 he m xed granul e obtai ned above was tableted by a rotary

tabl eting machi ng,d AJRARIJIS+IRK coickhs BhnBelsakUsER) b sbp Aop P18 &l @ret er
of 8.5 nmand short dianmeter of 5.0 nm punch (tableting pressure 8 kN,

wei ght perdetgimined Iasag) oo thieveoze ghailavedbiet Slonricak ebhpdsiensn
shown in Taple, 4 o .Zo%ﬁélﬁﬁ%%gq;‘;fg‘)&f’l&?g 9%81[%9184 XA I T € 8
5 Conposi tion per preparation ng) conpound A ar‘ﬁo I pi ne besyl ate
6. 93 nuo( Sprasast amvaditfione end- eRCONCoMi83nt668rng cacrberyspadpriwtely '
cel 1 ul ose 20, 1 hydr oypropyl ool vl,9se 44 19 pacr ogel (6000. 1,3 1o
administration route, target disease, symptom, combination and
the like. When the subject of administration is human, for
example, a concomitant drug can be used in 0.01 to 100 parts
15 by weight relative to 1 part by weight of the solid
preparation of the present invention.
Using a concomitant drug in this way, superior effects of
1) an effect of enhancing the action of the solid preparation
of the present invention or a concomitant drug (synergistic
20 effect of medicament actions);
2) an effect of reducing the dose of the solid preparation of
the present invention or a concomitant drug (medicament dose-
reducing effect as compared to single administration);
3) an effect of reducing the secondary action of the solid
25 preparation of the present invention or a concomitant drug;.
and the like can be obtained.
[0091]
The present invention also provides a method of improving
the dissolution property of and a method of stabilizing a
30 compound represented by the formula (I) or a salt thereof,
and/or a calcium antagonist, contained in a solid preparation,
which comprises adding sugar alcohol. According to the present
invention, the dissolution property of a compound represented

by the formula (I) or a salt thereof in the solid preparation

35 are significantly improved.
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5.6 ng magnesium stearate 0.9 ng red ferric oxide 0.104 ng total 130 ny
[0109] (1) Hydroxypropylcellulose (144.0 g) was dissolved in purified water
(1980 g) wogiwveeétssndi ng solution |. Yellow ferric oxi deCT/Jr201@05428 g) was
di spersed in Burifi ed water (360.0 g) to give /o dispersion |. Binding -

sol ution | IHSked with dispersion | and purified water (108.0 g) to give
bi ndi ng soqwgzgn 1. Macrogol 6000 (4.680 g) was dissolved in binding
solution Il (259.6 g) to give binding solution Ill. Am odi pi ne besyl ate

(24.95 g), conpdihl pr¢osnBoigyenbirandist sixglzgigied gin gpgresdetail in

m crocrystal | i L ul o : : ' j id bed
gr anul at ort%liaﬁ‘?iffg{%%&?’c%fé,%e%?‘&%‘% V\g%?b%%gﬁ%é%%?g] %ggegggﬁ?ﬁ'%#;d V\ﬁi | e
sErayL{lg_ tﬂﬂmﬂpﬂgeﬁolwl’liim ehté_,nangtb_hbﬁ «tmrmtmmcg%a& htrgi‘aatlliee.A par]t I OL
t he obt ai ne ranul e S siev Wi a_sieye nme ' '

20 granul e. (Z)ﬂ_*rd:htenéo é’?LH@dEFFH‘PESSg?QHUT\fép%53715?%1%% éé?rg’]\é%%’gaan; ©
croscar mel dps e Hiddndsl G314k veRd BREBRSLHANStRAr ateited. Vifradiednd they

were m xed in a polyethylene bag (4.9 Lg@ to give a mixed granule. WO
2010/ 126168FRCHaiRERY (5rgrecoppethe laitRefeyiahoNe BB a¥ MOV was

W th e | on e e o st Yo & 0 hanch
(t abl etionPlresstaet ital ENcipdieglits BOO3t ebinpatih36 pyPductgiwere used.
[0093] _
In the following Examples, as a compound represented by
the aboVe—mentionéd formula (I) or a salt thereof, compéund A

or compound B was used.

15 [0094]

Example 1

Table 1

Composition per preparation (130 mg)

compound A 8 mg

amlodipine besylate (§°ig Zg amlodipine)

D-mannitol 82.754 mg

microcrystalline cellulose 20 mg

hydroxypropylcellulose 4 mg

macrogol 6000 1.8 mg

croscarmellose sodium 5.6 mg

magnesium stearate 0.9 mg

red ferric oxide 0.016 mg
total 130 mg

20 [0095]
(1) Hydroxypropylcellulose (720.0 g) and macrogol 6000 (324.0
g) were dissolved in purified water (9000 g) to give binding
solution I. Red ferric oxide (2.880 g) was dispersed in

purified water (2880 g) to give dispersion I. Binding solution
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5 plain tablets of the conposition shown in Table 8. [0110] Exanple 9 Table
9 /o Conposition per preparation (130 ng) conpound A 8 ng am odi pi ne
besylate\ﬁogﬂumg6ﬂﬁ ng as am odi pi ne) D mannitol 80. 566Pﬂgunmnom&mystalline

cellul ose 20 ny droxypro | cel l ul ose 4 ng macrqgol 6000 9
croscarnelio§%5§6%¥ ré}?ﬁﬁﬁﬁ%QQJﬁl§P€af§ﬁéf6e§ W§tR&d ( F@P?gcgbxFBe

0.104 ng tgQigd ﬂéﬁﬁiﬂb solutlon II. Amlodipine besylate (1253 g),
compound A (1449 g), D-mannitol (14880 g) and microcrystalline
cellulose (3600 g) were uniformly mixed in a fluid bed

5 granulator (FD-S2, POWREX Co., Ltd.), and the mixture was
granulated while spraying binding solution II, and then dried
to give a granule. A part of the obtained granule was milled
with a 1.5 mme punching screen in a screening mill (P-3, Showa
Kagakukikai Co., Ltd.) to give a milled granule.

10 (2) To the obtained milled granule (40760 g (2 batches)) were
added croscarmellose sodium (1848 g) and magnesium stearate
(297.0 qg), and they were mixed in a tumbler mixer (TM20-0-0,
Suehiro Kakoki Co., Ltd.) to give a mixed gfanule.

(3) The mixed granule obtained above was tableted by a rotary

15 tableting machine (AQUARIUS-36K, Kikusui Seisakusho) with a
diameter of 7.0 mm punch (tableting pressure 10 kN, weight per
tablet: 130 mg) to give plain tablets of the composition shown
in Table 1.

[0096]
20 Example 2

Table 2

Composition per preparation (130 mg)

compound A 8 mg
amlodipine besylate (g'ig ZZ amlodipine)
D-mannitol 82.705 mg
microcrystalline cellulose 20 mg
hydroxypropylcellulose 4 mg
macrogol 6000 1.8 mg
croscarmellose sodium 5.6 mg
magnesium stearate 0.9 mg
red ferric oxide 0.065 mg

total 130 mg

[0097]
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[0111] (1) Hydroxypropylcellul ose (144.0 g) was dissolved in purified water
(1980 g) to give binding solution I. Red ferric oxide (3.744 g) was
di sper sedwpropursfesed water (360.0 g) to give 15 di sper?'caszulO/B?mzﬁ ng

solution | was m xed with dispersion n ur|f|ed wat er ive
bi ndi ng sof bt i BYFTIXYARRRYIGS L 1696F p 12§4%g)3 ) waBdgmessrgad %ﬁggl I(lg% S °

sol ution Id) (£ Qjﬁgsél%& \&eu @Mﬁl@ds%%wngbbb Antedgmveebb%yﬁ@te
(24.95 g), corrpound (28.80 g), D-mannitol 529 g)

m crocr yst%@lmWeOICe][-l uIRG,def(?IZlGOOg}d@eKél uny f @ nivgs n‘iik%leﬁﬁcé ¥ uid bed

gr anul at or %@E)Q t r I |l e
sprayi ng b?n |ng so‘TPu ion ]%bo 43 g ﬁen dr| gge?gﬁgﬁvg'\ga%?rg%u 586AI%|;Calr\MtH of

t he obt & nBdvas amistted waistls icB\vsgnaiiton & sneveufifirdstipteo ¢b¥e.a gilted WO
2010/ 126168PCT/ JP2010/ 057923 ul e Jo the optain | led granule
(370.5 g) &fe %’;frlr?g’i é%%#t&% %%sﬁjjo E%dfﬂ%%%e%l’um stearate
(2.700 9),camsbideya \Aﬁr@gngsed u-alaammbnet hybeoeghagndmOckdctPsgayeike a

m xed granule. (3) T m xed granul e obt ai ned above was tabl eted by a

rotary tabfetd %c@ﬁ@ﬂ@( Meg@ WgorrilyuBaredeii8aRushBidwPef a | ong

di anet er of 0, n ( n ressure
7.5 kN, vve% ‘%t‘ per tagq ;@ g()) gi \I/Jgdfomghgﬁneggb%g?{s:g%é QaQ

conposi to ogn:srhw]m:edl vill"albﬂaa s@qra{yﬁllm]bl@damgl €olotTabl é110an§ Cbﬁpo@rw@n per
o Sbar a1 O, (130 TR)eSRIHUNS:A R DB A8 A0S, RERL AL, B R 0 oS
hydr oxypr opytgeed | u) ®s@np punching screen in a screening mill (P- 3, Showa
Kagakukikai Co., Ltd.) to give a milled granule.
(2) To the obtained milled granule (40760 g (2 batches)) were
15 added croscarmellose sodium (1848 g) and magnesium stearate
(297.0 g), and they were mixed in a tumbler mixer (TM20-0-0,
Suehiro Kakoki Co., Ltd.) to give a mixed granule.
(3) The mixed granule obtained above was tableted by a rotary
tableting machine (AQUARIUS-36K, Kikusui Seisakusho) with a
20 long diameter of 8.5 mm and short diameter of 5.0 mm punch
(tableting pressure 8 kN, weight per tablet: 130 mg) to give

plain tablets of the composition shown in Table 2.
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4 nmg macrogol 6000 6.5 ng croscarnell ose sodium 5.6 ng nmagnesi um stearate
0.9 ng red ferric oxide 0.104 ng total 130 ng [0113] (1)

Hydr oxyprwpybuei2bieBose (144.0 g) was dissolved in purifipet/nrzens791080 g)
to give bindin 8(31 solution |I. Red ferric oxide (3.744 g) was dispersed in
purified wlt®*8](360.0 g) to give 20 dispersion I. Binding solution | was
m xed wtrﬁ% sgon | and purified water (108.0 g) to give binding

sol ution crogol 6000 (23.40 g) was dissolved in binding solution Il
(259.6 g) to give binding solution Ill. Am odi pi ne besylate (24.95 g),

conmpound é(%& ?g g), Dmannitol (280.7 g) and WO
2010/ 1261 2010/ 057923 m crocrystalline cellulose (72.00 g) were
uni f or mMsy gomgeskiition fdat ¢reedrgtdonl 4080 fgab-1, POAREX Co., Ltd.), and

the m xturﬁmm—ated—mhﬁmwm—ng—gmﬂmn
dried to qlc\?é‘Pé’uﬁFiaﬁul e. Apart of the gbtained 5 Gr#hul e was sieved with a

sieve (16|mesh) to give a_mlled granuleg. (2) To 347 aigained mlled

granul e ( BWlSPddPlﬂér Begydalecr oscar mel Ilose sodi ym, glﬁg893g5mmlgﬁg@ﬁsl um

stearate ﬁ%/uu # and they wWere m xed [in a pOIy% ne bag (4.9 L) 1o

give /o0 a fule. (3) The mixed lgranule obtal nec bove was tableted

by a rotaf mlthlglcgg,ls@glmﬁal pel{GopEect 19K Ki kuszi r{ﬁyl sakusho) with all ong

di anet er ¢+—8-5—+rmand—shert—diareter—of O—rm-pare h abl
[

of 50—+ mpunech \LQUI et+rg—pressyre
7.5 kN, wuhgﬂdtrowprp@mléﬁllméesm) to gilve 15 pl aih ®&blets of the

conpositi @ blre 10. [0I1I4] Exanple 11 T 1 20 Conpositi ¢n
per prepana Ptia %%B%O% ke %ngl i

croscarmellose sodium 5.6 mg
magnesium stearate 0.9 mg
yellow ferric oxide 0.065 mg

total 130 mg
[0099]

(1) Hydroxypropylcellulose (720.0 g) and macrogol 6000 (324.0
g) were dissolved in purified water (9900 g) to give binding
solution I. Yellow ferric oxide (11.70 g) was dispersed in

10 purified water (1800 g) to give dispersion I. Binding solution
I was mixed with dispersion I and purified water (540.0 g) to
give binding solution II. Amlodipine besylate (627.7 g),
compound A (1449 g), D-mannitol (15550 g) and microcrystalline
cellulose (3600 g) were uniformly mixed in a fluid bed

15 granulator (FD-S2, POWREX Co., Ltd.), and the mixture was
granulated while spraying binding solution II, and then dried
to give a granule. A part of the obtained granule was milled
with a 1.5 mme punching screen in a screening mill (P-3, Showa
Kagakukikai Co., Ltd.) to give a milled granule.

20 (2) To the obtained milled granule (40760 g (2 batches)) were
added croscarmellose sodium (1848 g) and magnesium stearate
(297.0 g), and they were mixed in a tumbler mixer (TM20-0-0,
Suehiro Kakoki Co., Ltd.) to give a mixed granule.

(3) The mixed granule obtained above was tableted by a rotary

40



conpound A 8 ng am odi pi ne besylate 6.93 ng (5 ng as am odi pi ne) D nmannitol

74.066 ng mcrocrystalline cellulose 20 ng hydroxypropyl cel |l ul ose 4 ng

macr ogol wWOQ0101Q6¥%8ny croscar nel | ose sodium 5. 6 ng magnesirumeo/esmwzt e 0.9

ng red ferric oxide 0.104 ng total 130Q g [0115] (1) )

Hydr oxypr op3PEtd d%aélllm.@%ﬁp‘W§_'&i6 ofb&UsHn pErFRKBENAL BT 1380 g)

to give bi ndidoysohdid Ond -8 Rechdd @id Ghexkda;ibRefdd g wag dhspeksied in

purified water (360.0 g) to give WD 2010/126168PCT/JP2010/ 057923
(tableting pressure 8 kN, weight per tablet: 130 mg) to give

plain tablets of the composition shown in Table 3.

5 [0100]

Example 4

Table 4

Composition per preparation (130 mg)

compound A 4 mg

amlodipine besylate (g°i§ Zg amlodipine)

D-mannitol 86.705 mg

microcrystalline cellulose 20 mg

hydroxypropylcellulose 4 mg

macrogol 6000 1.8 mg

croscarmellose sodium 5.6 mg

magnesium stearate 0.9 mg

red ferric oxide 0.065 mg
total 130 mg

10 [0101]
(1) Hydroxypropylcellulose (720.0 g) and macrogol 6000 (324.0
g) were dissolved in purified water (9900 g) to give binding
solution I. Red ferric oxide (11.70 g) was dispersed in
purified water (1800 g) to give dispersion I. Binding solution

15 I was mixed with dispersion I and purified water (540.0 g) to
give binding solution II. Amlodipine besylate (12533 g),
compound A (724.3 g), D-mannitol (15600 g) and
microcrystalline celluloée (3600 g) were uniformly mixed in a
fluid bed granulator (FD-S2, POWREX Co., Ltd.), and the

20 mixture was granulated while spraying binding solution II, and
then dried to give a granule. A part of the obtained granule
was milled with a 1.5 mme punching screen in a screening mill
(P-3, Showa Kagakukikai Co., Ltd.) to give a milled granule.
(2) To the obtained milled granule (40760 g (2 batches)) were
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di spersion |I. Binding solution | was m xed with dispersion | and purified
water (108.0 g) to give binding solution Il. Macrogol 6000 (37.44 g) was

di ssol vedwbnotwngisag sol ution Il (259.6 g) to give bindiPogJaszlionizems |11 .

Anml odi pi ne besylate 5 (24.95 g), corrpound 28.80 g), D-mannitol (266.6 Q)
and m cr ocR93edl FFIRCTANG s OB WD (P 4Rese aREf E‘PHP?SﬁP%eEt?ﬂrét?l ui d
bed granul g5 <§) )b Ian POMREX Wede nlit@d) in2Bd thhe 1 BirxhikerWasnghapub at ed
whi | e spraying binding solutlon 11, and then dried to give a granule A
part of thSuelind kakdglol g?rfanullédhés tol Qise i mhxgdspgeerudes nmesh) to give a

mlled gr aPyLeThe ( ije 1%{‘%6}1 %'b’% 404 Ledar @?El %a%;%%?aé%% ESthQt hey

croscar nel rragne5| um stearate

were m xsedtaklsnl@tnoj yﬁ&n&lre;”le(ml?(lmsg%)( tKlgusellseasakmeﬂogramuhea (3)
The m xed granul e obt al ned abo e vva tabl et ed b ba t abl e machi ne
(Correct 19KEMEE &% ctantonseatute: Sk, bost Gkt i aror t

di amet er Otf;a@l@tmnw (ttoabjlezté rgga%es;%m@tz 5kahewebﬁ bspeiohabhekn 130
ng) to give 20 plain tablets of the conposition shown in Table 11. WO

2010/ 126168PCIARR0401057923 [0116] Exanple 12 Table 12 5 Conposition per

preparatio O@%ﬁ ng) Conmpound B 40 ng anl odi pi ne besylate 6.93 ng (5 ng as
anl odi pi ne;-| nnitol 40.1 ng mcrocrystalline cellulose 9.72 ng

hydr oxyfr apyamelée 8 ose 5.2 ng nmacrogol 6000 4 ngy

Table 5

Composition per preparation (130 mg)

compound A 4 mg
amlodipine besylate (2?54;émgs amlodipine)
D-mannitol 90.165 mg
microcrystalline cellulose 20 mg
hydroxypropylcellulose 4 mg
macrogol 6000 1.8 mg
croscarmellose sodium 5.6 mg
magnesium stearate 0.9 mg
yellow ferric oxide 0.065 mg

total 130 mg
[0103]

15 (1) Hydroxypropylcellulose (720.0 g) and macrogol 6000 (324.0
g) were dissolved in purified water (9900 g) to give binding
solution I. Yellow ferric oxide (11.70 g) was dispersed in
purified water (1800 g) to give dispersion I. Binding solution
I was mixed with dispersion I and purified water (540.0 g) to

20 give binding solution II. Amlodipine besylate (627.7 g),
compound A (724.3 g), D-mannitol (16220 g) and
microcrystalline cellulose (3600 g) were uniformly mixed in a
fluid bed granulator (FD-S2, POWREX Co., Ltd.), and the

mixture was granulated while spraying binding solution II, and
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crospovidone 9.75 ng mcrocrystalline cellulose 13 ng nagnesi um stearate
1.3 ng premx I 5 ng total 135 ng [0117] (1) Hydroxypropyl cellul ose
(208. 0 g)wandimasreegol 6000 (160.0 g) wer e di ssol ved i nPpuPtileds7ezs er

(2392.0 9) to gi ve bi ndi ng sol uti odi pin esylate, (277.2 .
conpound B (4 %%E‘?Ot‘b)gl‘ﬁ farfiaro (15 9P©rg) g&%%&%ﬁ‘é&%a‘ﬁﬁ‘ﬂ@

cell ul ose 388x81 B3d Wetth Wit oF e Puketing ackkeehdihed geasshahgrm{ ED-5S,
POANREX Co. Ltdn% and the m xture was granul ated whil e spraying the

bi ndi ng solRt3 orShewal Kagakuwkiked € -gi #&da)gitangiae A Iaaﬁeef JEABU LBt ai ned
granul e wa 5 n e | |1
(P-3, Sho Z{Ila%éik %k%llw%glead Jmlgu)@@ gl vléqueaq 4§§%gdagr(gng]a§8fl§%gg n‘gegé t he
obt ai ned nadided grestdengi3ciR Gogliwer(é 8dddgd andspagndemern(seeaﬁa‘g¢

They wer o bt 19 S0 (a0l e Tr2CTiF LA, CSOBRPF o RARbKi "Ha0 0108 ) (o

give a nm xggkd @ Wakoki Do .Thatd.Nedgiganel a abkatngdanbbge was tabl eted by
a rotary tabl eting machine (Correct 12HUK, Ki kusui Sei sakusho) with a WO
2010/ 126168PCTEIPI0RAD SRB e Ahtedness abogenipguheRleE e8| BYi Agrpret¥ure 4
kN, wei ghty (fﬂé:ﬁacﬁgﬁé'ﬂ@Qdﬁ%FWSMQG%Qrﬁlkﬁghgt§elséﬂﬁsﬁ$?n%§t$ 4240.0
g) was dissolve urifred water (2 g) to give a filmcoating

sol ut i orn. @dmdatmlcaaﬁ i hgmwasirfay nfg@ b3 efby ngnpfressiiyes pPayiNngweheht i per

coating s tion hecretablets 3 ) fLL ne
( DRC- 500, prary g?d 9.5 (%5 i ib’EeBged) of cfle! & Hk%ﬁgiggngﬂggﬁ, on
shown in Tabl®adle (5\ei ght per tabl et. 135 ngy). Here, the premx | is a

prem xed powder. The conposition of the premix | /o is shown in Table 12a.
Tabl e 12a [0104

Example 6
15

Table 6

Composition per preparation (130 mg)

compound A 8 mg

amlodipine besylate (g'ig Zg amlodipine)

D-mannitol 82.666 mg

microcrystalline cellulose 20 mg

hydroxypropylcellulose 4 mg

macrogol 6000 1.8 mg

croscarmellose sodium 5.6 mg

magnesium stearate - 0.9 mg

red ferric oxide 0.104 mg
total 130 mg

[0105]

(1) Hydroxypropylcellulose (720.0 g) and macrogol 6000 (324.0
20 g) were dissolved in purified water (9900 g) to give binding

solution I. Red ferric oxide (18.72 g) was dispersed in

purified water (1800 g) to give dispersion I. Binding solution

I was mixed with dispersion I and purified water (540.0 g) to

give binding solution II. Amlodipine besylate (1248 g),
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Conposition of premix | ratio by weight hypronellose 9.0 macrogol 6000 2.0
titaniumdioxide 1.0 yellow ferric oxide 0.2 WD
2010/ 1261w6RCN12PEB 101057923 [0118] Exanpl e 13 Tabl e 1BCH/JICHposm2I on per

preparation (135 Compound B 20 anl odi pi.ne besyl ate 6.93 5, as
an odi pi neFOTRNRHI% ol LB Blng Qﬁ“@r”g‘grtﬁét éllﬂgﬂg gel PéﬁogléCQP%Yggahln
hydr oxypr opy] £l ddd 08800 g) were uniformly mixed in a fluid bed
granulator (FD-S2, POWREX Co., Ltd.), and the mixture was
. granulated while spraying binding solution II, and then dried
5 to give a granule. A part of thé obtained granule was milled
with a 1.5 mme punching screen in a screening mill (P-3, Showa
Kagakukikai Co., Ltd.) to give a milled granule.
(2) To the obtained milled granule (20380 g) were added
croscarmellose sodium (924.0 g) and magnesium stearate (148.5
10 g), and they were mixed in a tumbler mixer (TM20-0-0, Suehiro
Kakoki Co., Ltd.) to give a mixed granule.
(3) The mixed granule obtained above was tableted by a rotary
tabiéfiﬁq machine (AQUARIUS—36K, Kikusui Seisakusho) with a
long diameter of 8.5 mm and short diameter of 5.0 mm punch
15 (tableting pressure 8 kN, weight per tablet: 130 mg) to give
plain tablets of the composition shown in Table 6.
[0106]
Example 7

20 Table 7

Composition per preparation (130 mg)

compound A 8 mg
amlodipine besylate (2?54;émis amlodipine)
D-mannitol 86.126 mg
microcrystalline cellulose 20 mg
hydroxypropylcellulose 4 mg
macrogol 6000 1.8 mg
croscarmellose sodium 5.6 mg
magnesium stearate 0.9 mg
yellow ferric oxide 0.104 mg

total 130 mg

[0107]
(1) Hydroxypropylcellulose (720.0 g) and macrogol 6000 (324.0

g) were dissolved in purified water (9900 g) to give binding
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5.2 ng macrogol 6000 4 ng crospovidone 9.75 ng mcrocrystalline cellulose
13 ng nagnesium stearate 1.3 ng premx | 5 ng total 135 ng [0119] (1)
Hydr oxy prwpyebmel2bisBose (20 80 g) and nacrogol 6000 (16.@CTYP204enEF92H ssol ved

in purified water (239. ive a hindin | ution. Am odi lne besylate
(27.72 g), S%%b%dle /Yﬁ«lg% %6%5)10 BXAERNi( Egﬂ?zﬁb yag)d Jaﬁ‘f&erga

mi crocryst@uﬂﬂfe&%@léﬁsm(oiﬁ B8 t@) giRie dliféﬁ LoAby . xesh hdl By fdaa k gd
granul ator (Lab- 1, POAREX Co., Ltd.), and the m xture was granulated while

sprayi ng thewas$ rai¥rd ool th |Qirﬁp&d4$dqrhéna@ld| euridigiveakeyr 4péiPel0 @ phet of

the obtain ved th h eamlled
granul e. %gMe bt ai r;cg‘ & #q ed%%ééﬁ?iﬁ%egég’glgfém?%§a%og\é

cr ospovisdooenpSdnd R g)1 446 Gjocrwtaaidutrmd dé|5|5@|00s63 @148. bdcgpcapdtabbivesi um
stearate (4.550 hey were m ol.yeth e L) to
i ve & mi xEACEPLTAR o[RS () WHRE HRASETa N OF oGt Hed GbOvEetias t abl et ed
by a rotaryri@bl £4dNn9( MREY, NedikEx- To .KI kisul) , SahaakHeha) xwht8 Rasli anet er

of 7.0 mm punch (tabl eting pressure 4 kN wei ght per tablet: 130 ng) to
gi ve core FEdRetated While) G LOBPELNIRPG1 6P 512923 1t 4) ap@eﬁmmd{h@doo g)

was di ssol ﬁ’g‘?d%ix?e pé”cjéalrﬁﬁé"’at ar P%?.@Oo@ EﬁletBbSéi’ﬁe&‘ %férﬁﬁf@%é&gnlsﬂé&' on.

A filmcoat formed by unftformy spraying the I mcoating solution
on the mormtlabi e135 (nmri) roinghiing sdriclem doagi sgrrechhgem{ DRC(20Y, FIOWREX 5

Co., Ltd.).t k& ‘gf coq} qﬂgt acbl etl%eof th'il g gshtion shown in Table 13
(wei ght pe $aqa e plae F% §73 r%m xed powder. The
conposi ti o pfTd hﬂmpl’(ﬂfﬂa&ded mls_n@\m grantakl qzm?..ao o) _Wabdaeadaad

croscarmellése sodium (924.0 g) and magnesium stearate (148.5

g), and they were mixed in a tumbler mixer (TM20-0-0, Suehiro

15 Kakoki Co., Ltd.) to give a mixed granule.

(3) The mixed granule obtained above was tableted by a rotary

tableting machine (AQUARIUS-36K, Kikusui Seisakusho) with a

long diameter of 8.5 mm and short diameter of 5.0 mm punch

(tableting pressure 8 kN, weight per tablet: 130 mg) to give

20 plain tablets of the composition shown in Table 7.
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Conmposi tion of

prem x |

rati o by wei ght hypronell ose 9.0 nacrogol
titaniumdioxide 1.0 yellow ferric oxide 0.2

[ 0120]

6000 2.0

Exanpl e 14 15 Table 14

Conposi t iwo 2pav12pregpar ati on (135 ng) Conpound B 20 ny amCodppilioeszsyl ate

3.47 nmg (2.5 as am odi pine) D-mannitol 63.56 ng mcrocrystalline
cel lul ose B ng hydr oxypr opyl cel | ul ose
Example 8
Table 8
5 Composition per preparation (130 mg)
compound A 8 mg
amlodipine besylate (g'ig zg amlodipine)
D-mannitol 83.166 mg
microcrystalline cellulose 20 mg
hydroxypropylcellulose 4 mg
macrogol 6000 1.3 mg
croscarmellose sodium 5.6 mg
maénesium stearate 0.9 mg
red ferric oxide 0.104 mg
total 130 mg
[0109]
(1) Hydroxypropylcellulose (144.0 g) was dissolved in purified
water (1980 g) to give binding solution I. Yellow ferric oxide

10

15

20

(3.744 g) was dispersed in purified water

dispersion I.
and purified water
Macrogol 6000
(259.6 qg)

(24.95 qg),

microcrystalline cellulose

fluid bed granulator (Lab-1,

(108.0 g)

to give binding solution III.

compound A (28.80 g),

(360.0 g)

to give

Binding solution I was mixed with dispersion I

to give binding solution II.

D-mannitol

POWREX Co.,

(4.680 g) was dissolved in binding solution II
Amlodipine besylate

(299.4 g) and

(72.00 g) were uniformly mixed in a

Ltd.),

and the

mixture was granulated while spraying binding solution III,

and then dried to give a granule.

granule was sieved with a sieve

granule.

(2)

croscarmellose sodium (16.80 g)

To the obtained milled granule

(16 mesh)

(370.5 g)

and magnesium stearate

A part of the obtained

to give a milled

were added

(2.700

g), and they were mixed in a polyethylene bag (4.9 L) to give

a mixed granule.
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5.2 ng macrogol 6000 4 ng crospovidone 9.75 ng mcrocrystalline cellulose
13 ng nagnesium stearate 1.3 ng premx | 5 ng total 135 ng [0121] WO
2010/ 126 6RCINI2PE8101057923 (1) Hydroxypropyl cel | ul osectae2@eogyp2zand

macr ogol 6000 (16.00 were dissqlved jn purified er (,239.2 -to give
bl i ng. Lol et S pTHE i iaes CEBVSsas tEONEEaAaLE FotoboTys
D- manni t ol + {BPdt Znd@)madtth B Crasiedtalilare kgehkuhosei8ak38n88 @itnese

uniformy mxed in a fluid bed granul ator (Lab-1, POAREX Co., Ltd.), and
t he mi xt ur EoRGsApRERA At 8t I sichyEhegtt Héaprhgirngtsel Ot MBnPUBGE t hen

dried to gi r fiaf h i e Lev i a
sieve (16 hﬁég%%t?% :i%/lgesaé%n!%alt'cf’og](rﬁéngﬁee%?oggg) Q%gﬂ%é%é gg?aﬁhﬁf% iﬂf\té%
gr anul e § 3FDaBn ghalmkrtes anfllathe raxspposiddoa €Béwh3ig) Tabiler 8erystal | i ne

cel | ul ose E4€ (Zﬁ g) and magnesi um stearate (4.550 g), and they were m xed
in a polye ti12he bag (4.9 L) to give a mxed granule. (3) The m xed
granul e obggi above was tableted by a rotary 15 tabl eting machi ne
(VEL-5, Kikusul Seisakusho) with a dianeter of 7.0 nm punch (tableting
pressure 4 kN, weight per tablet: 130 ng) to give core tablets. (4) Prem X
| (40.00 gy ues 4lissolved in purified water (360.0 g) to give a film
coating solution. Afilmcoating was forned 20 by uniformy spraying the
film contiGonpzositian mar threepsored itcab| (@839 (800.0 g) in a filmcoating
machi ne (PRC- 200 \REXCo., Ltd.) to gjve fitnmrcgated tablers of the
conposi ti - SHRMES A Table 14 (weight pet tablet: 359g). Here. the pirleni x

|l is a pren;mﬁ%%i%%\@%erb.esngt%ormom tion pf the prer6.®3 mg o
(5 mg as amlodipine)

D-mannitol 80.566 mg
microcrystalline cellulose 20 mg
hydroxypropylcellulose 4 mg
macrogol 6000 3.9 mg
croscarmellose sodium 5.6 mg
magnesium stearate 0.9 mg
red ferric oxide 0.104 mg
total 130 mg

[0111]
(1) Hydroxypropylcellulose (144.0 g) was dissolved in purified
water (1980 g) to give binding solution I. Red ferric oxide
(3.744 g) was dispersed in purified water (360.0 g) to give

15 dispersion I. Binding solution I was mixed with dispersion I
and purified water (108.0 g) to give binding solution II.
Macrogol 6000 (14.04 g) was dissolved in binding solution II
(259.6 g) to give binding solution III. Amlodipine besylate
(24.95 g), compound A (28.80 g), D-mannitol (290.0 g) and

20 microcrystalline cellulose (72.00 g) were uniformly mixed in a
fluid bed granulator (Lab-1, POWREX Co., Ltd.), and the
mixture was granulated while spraying binding solution III,
and then dried to give a granule. A part of the obtained

granule was sieved with a sieve (16 mesh) to give a milled
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25 is shown in Table 14a. Table 14a Conposition of premx | ratio by

wei ght hypronel |l ose 9.0 nmacrogol 6000 2.0 titaniumdioxide 1.0 yell ow
ferric oxwoeod/26168\0 2010/ 126168PCT1JP20101057923 [ 0122 THR201ph%¥92%H Tabl e
15 5 Conposition per preparation (135.154 ng) Conpound B 10 ng aml odi pi ne
besyl ate JY¥ Yy (5 ng as am odi pi ne) D-nmannitol 83.535 ny

m crocrystgl) inge 19! Idt@S@ed milled granule (370.5 g) were added

croscarmellose sodium (16.80 g) and magnesium stearate (2.700

g), and they were mixed in a polyethylene bag (4.9 L) to give
5 a mixed granule.

(3) The mixed granule obtained above was tableted by a rotary

tableting machine (Correct 19K, Kikusui Seisakusho) with a

long diameter of 8.5 mm and short diameter of 5.0 mm punch

(tableting pressure 7.5 kN, weight per tablet: 130 mg) to give

10 plain tablets of the composition shown in Table 9.

[0112]

Example 10

Table 10

15 Composition per preparation (130 mg)

compound A 8 mg

amlodipine besylate (g'i; 22 amlodipine)

D-mannitol 77.966 mg

microcrystalline cellulose 20 mg

hydroxypropylcellulose 4 mg

macrogol 6000 6.5 mg

croscarmellose sodium 5.6 mg

magnesium stearate 0.9 mg

red ferric oxide 0.104 mg
total 130 mg

[0113]

(1) Hydroxypropylcellulose (144.0 g) was dissolved in purified
water (1980 g) to give binding solution I. Red ferric oxide
(3.744 g) was dispersed in purified water (360.0 g) to give

20 dispersion I. Binding solution I was mixed with dispersion I
and purified water (108.0 g) to give binding solution II.
Macrogol 6000 (23.40 g) was dissolved in binding solution II
(259.6 g) to give binding solution III. Amlodipine besylate
(24.95 g), compound A (28.80 g), D-mannitol (280.7 g) and
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13 nmg hydroxypropyl cel lul ose 3.9 ng macrogol 6000 1.8 ng | ow substituted
hydr oxypr opyl cel l ul ose 13 ng magnesi um stearate 1.3 ng hypronel | ose 3. 829
ng titaniwm2diooewe 0.512 ng macrogol 6000 0. 768 ng redPCenprrao/oexozie 0. 011
ng yellow ferric oxide 0.034 ng total _135.154 ng [0123% 1) . )

Hydr oxy pr Op¥FERFTIT b3kl {55, Cﬁilgl)loéﬁd (F8cP8g8) BE8E past Gmﬁgy Rered gt R sdl ved

In pur'f'eﬁlu@&%ecﬁ%’é‘aﬂuﬂa}t&& (Q.'a‘bela BopfiErd ce0l uitan) , Aghqdirkne besylate
(10.40 g), conpound D- manni t ol (250 g) and

m crocrystmixiwee ceds Lgltﬁséll(a;@OD@'hg)le\Aépéawﬁngobﬁhyilﬁgxé@lil‘ﬁlﬁanf IIJId bed
o et ot gk iy SRUEPE e bchpr TG, 108 AL e R gpapulal e ui e
t he obt ai nethmtbnubes e widewad hwiat 3 iaveb (3|6emes(116tmaglnyeta> gilvked mlled
granul e. granule.
(2) To the obtained milled granule (370.5 g) were added
croscarmellose sodium (16.80 g) and magnesium stearate (2.700
g), and they were mixed in a polyethylene bag (4.9 L) to give
10 a mixed granule.
(3) The mixed granule obtained above was tableted by a rotary
tableting machine (Correct 19K, Kikusui Seisakusho) with a
long:diamétér of 8.5 mm and short diameter of 5.0 mm punch
(tableting pressure 7.5 kN, weight per tablet: 130 mg) to give
15 plain tablets of the composition shown in Table 10.

[0114]
Example 11

Table 11

20 Composition per preparation (130 mg)

compound A 8 mg
amlodipine besylate (g'ig 22 amlodipine)
D-mannitol 74.066 mg
microcrystalline cellulose 20 mg
hydroxypropylcellulose 4 mg
macrogol 6000 10.4 mg
croscarmellose sodium 5.6 mg
magnesium stearate 0.9 mg
red ferric oxide 0.104 mg

total 130 mg

[0115]
(1) Hydroxypropylcellulose (144.0 g) was dissolved in purified
water (1980 g) to give binding solution I. Red ferric oxide

(3.744 g) was dispersed in purified water (360.0 g) to give
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(2) To the obtained mlled granule (289.3 g) were added | ow substituted
hydr oxypr opyl cel | ul ose (32.50 g) and magnesi um stearate (3.250 g), and they
were m xewoinia2pwByet hyl ene bag (4.9 L) to give a m xe#Cgruamb/es7920 ( 3)
The m xed granul e, obtai ned ahove s tableted by a rotary WO , -
2010/ 126168PERIIPHN 0105 PP NG Pt PhgCRad Ve Piapd swikh kdstpezzidudusho)

with a di agryepupfrfcd vaROUNCID IARY)ettiong iReesInteng kbiuwebghtper
tablet: 130 ng) to give core tablets. (4) Hypronellose (57.44 g) and
macr ogol 6¥acreadl 560¢) Wetetd Di 386 Wa@siod vedr ilhi bdndaner se3usiongiito

give film [ t ] I, Tt ani 1. QXI (7. ) s ri,c. oxide
(0.1650 g) ?gﬁ% @g?fgéwéjf%% cblonX|chi€d](sg>%9}68>)ﬁgg%\}vér ezgrgl %%%a[?lsré%d?%] lua{rtlcﬁi ed
wat er (330(P4gy5t®) gicvempoudider @80l g)ki Drmaoatitng f8b6at 609) | andi sper si on

| and rified water (68.25 /.0 were mxed. to give filmcoatin pl ution
A D e S i e s G ol “Gr SRRy S FRrEL TR hEL of bt on

I I on the £06fdtisdd &ffar(uli2td Yrayr 13 fPOWRERO@LI. NILEBC R NenéiDREe 200, POAREX
Co., Ltd.) to give filmcoated tablets of the conposition_shown in Table 15
(wei ght perixbpretwas Ixamyagpd wis e 8PARYEREnPLEd1BgTaBl et 18N Chbhposi ti on

perprepar ghd Ohdd da-ded (B)aiMBONEH1E0. T8 BIOAP {1 RS Ay O- 93 D

(5 nmg as anil odi pi ne manni 0. ng mcrocrystalline ose 13 ngy
hydr oxypr opyamel ¢ was es i vEedy intdc rogdleve0(0 61m8siy ktowgsubsainul bed

hydr oxypr o&(égﬁé.ul ose
(2) To the obtained milled granule (370.5 g) were added
croscarmellose sodium (16.80 g) and magnesium stearate (2.700
g), and they were mixed in a polyethylene bag (4.9 L) to give

15 a mixed granule.

(3) The mixed granule obtained above was tableted by a rotary
tableting machine (Correct 19K, Kikusui Seisakusho) with a
long diameter of 8.5 mm and short diameter of 5.0 mm punch
(tableting pressure 7.5 kN, weight per tablet: 130 mg) to give

20 plain tablets of the composition shown in Table 11.
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13 ng magnesium stearate 1.3 ng hypronel |l ose 3.829 nyg titani um di oxi de
0.512 ng macrogol 6000 0.768 ng red ferric oxide 0.011 ng yellow ferric

oxi de 0. 080 2ny/2eteal 135. 154 ng 20 [0125] WO 2010/ 126P68REN10//20920/ 057923
(1) Hydroxmrogi/l cellul ose (35.10 g) and macrogol 6000 (16.20 g) were

di ssol ved [¥!betified water (403.7 g) to give a binding sol ution.

Al odi pi neEm:[@.tfz(ZO. 79 g), conpound B (30.00 g), D-mannitol (240.2 g)
and mcrocrystalline cellulose .5 (39.00 g) were uniformy mxed in a fluid
bed granul ator (Lab-1, POAREX Co., Ltd.), and the m xture was granul ated
whi | e spraﬂgg?tff bi ndi ng solution, and then dried to give a granule. A
part of theé obtalned granule was sieved with a sieve (16 nmesh) to give a
mlled grabohmositid?)peho driepaodsttaiomed 135l imngd granul e (289.3 g) were added
| ow substituteqﬁggdruxyprupyiceifuiose 3250 g)éi d _TmEgnesi unT stear atje

(3.250 g),%ﬁ?&’ot re mxed in a polyethyl ene a™%4.9 L) to give a
ot ary 16 |G TRERIHE CEVEL 5.  Ki kubui | Sel sakiese) 26 Lhiacdparsbel| of
core Tt apl A A Pypronel | ose. (5744 gy and hmcrijal o0 (1152 gy Mere
di ssol ved |imi qgredfised1vaner ce379108sg¢) to| gi ve fil mocoat imag

hydroxypropylcellulose 5.2 mg

macrogol 6000 4 mg

crospovidone 9.75 mg

microcrystalline cellulose 13 mg

magnesium stearate 1.3 mg

premix I 5 mg

total 135 mg
[0117]

(1) Hydroxypropylcellulose (208.0 g) and macrogol 6000 (160.0
g) were dissolved in purified water (2392.0 g) to give a
binding solution. Amlodipine besylate (277.2 g), compound B
10 (1605.0 g), D-mannitol (1599.0 g) and microcrystalline
cellulose (388.8 g) were uniformly mixed in a fluid bed
granulator (FD-5S, POWREX Co., Ltd.), and the mixture was
granulated while spraying the binding solution, and then dried
to give a granule. A part of the obtained granule was milled
15 with a 1.5 mme punching screen in a screening mill (P-3, Showa
Kagakukikai Co., Ltd.) to give a milled granule.
(2) To the obtained milled granule (3602.0 g) were added
crospovidone (331.5 g), microcrystalline cellulcse (442.0 g)
and magnesium stearate (44.201 g), and they were mixed in a
20 tumbler mixer (TM-15, Suehiro Kakoki co., Ltd.) to give a
mixed granule.
(3) The mixed granule obtained above was tableted by a rotary

tableting machine (Correct 12HUK, Kikusui Seisakusho) with a
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20 solution I. Titaniumdioxide (7.680 g), red ferric oxide (0.1650 g) and
yellow ferric oxide (0.5100 g) were dispersed in purified water (330.0 Q)

to give awoizspensiodn | . Filmcoating solution |, disper®coarroiengopurified
water (68.25 g) were mixed to give filmcoating solution Il. A filmcoating

25 was for Fedeye TR f of il YU RUBfth o ERLRtdest PRGSSHEG FokNr | WBhIRhePREr e

tablets (120-09) 130 and) 4B :;%a;ej NG rEEhiyie tDRC- 200, POAREX Co., Ltd.) to

give filmcoated tablets of e conposition shown in Table 16 (vveila(ggt@ Eer
.Q7

tabl et: 13%4152rempx I W3 4010/9)26'E68RPCEEIRYGU0105P923fipd1R8TeEXA

Table 17 5 0sitlio ) ;gﬁr [ 11 0

anl odi pi negggién@IiJ[%é 3%14%?%9& : %%gél(t;i%?lddi %i %g%m%)%%nwgﬁaéf%dm

M crocr ystiay | wmef el yil sysen viihgrg- Hey diidxy poapy hgekblbosen3of tige _macregol

0000 1.8 mp Lot substld uted NAoMmronyl sl uhgss; 13 THRERER6S HENREEY 2t ©
Co., Ltd.) to give film-coated tablets of the composition

shown in Table 12 (weight per tablet: 135 mg). Here, the
premix I is a premixed powder. The composition of the premix I

10 1s shown in Table 12a.

Table 12a -
Composition of premix I

ratio by weight
hypromellose 9.0
macrogol 6000 2.0
titanium dioxide 1.0
yellow ferric oxide 0.2
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titani um di oxide 0.512 ng nmacrogol 6000 0.768 ng red ferric oxide 0.01 ng
total 135.119 ng [0127] (1) Hydroxypropylcellul ose (35.10 g) and macrogol
6000 (16.\0 29)0/metee di ssolved in purified water (403.7 @GLTUB20Q00E928 bi ndl ng
sol uti on. n%odl pi ne besylate (10.40 g), conpound B /o (60.00 g),

D- manni t ol ({559l 6 g) and mcrocrystalline cellulose (39.00 g) were

uni formy ﬁggggﬁglléry_ﬁ fluid bed granul ator (Lab-1, POAREX Co., Ltd.), and
the m xture was granul ated while spraying the binding solution, and then
dried to give a granule. A part of the obtained granule was sieved with a
/5 sieve (%%ggsj}-@ to give amlled granule. (2) To the obtained mlled
granule (2 were added | ow substituted hydroxypropylcellul ose (32.50
g) and nsagrraspcmntsntc&arpa&xe ;(ﬁapZﬁ@tg)On dddSttugy were mxed in a poI yet hyI ene

bag (4.9 L TV mxed granute. 20 The i xed granut e obtai ned
above was %é’di l?v a rot ary tableting ITB.ChI n%b(%L 5, Ki kusui

Sei sakushc V£ a d| WO 2010/ 126{L68PCT/ J&2910h§57923 of 6.5 mm
punch (tatlaé‘l %J& l?tsé( 3 RN, wei ght per tabl es:md39s nanldiminke cor§
tabl et s. €1 rOerTose (57.44 g) and| macrogg ¢) BOOD (1152 g) were

di ssol ved |nm€ur|JT|ed water (375.0 ¢g) tolgive filmcoating 5 solution I.
Ti t ani um cm@mdﬁ;r(y"ét@a(h@)e aadlnedséerrl C oxi de 90725;6)@ 9) were di sper<ed

i i fi dd—amtar H
In purlfl watretr—(oou_U grve—a pUIDIUII —Ft+mcoatd 819) sotuti{on

I, di sperquoxé’ﬁ’&o@l{rllcﬁaéﬁl\ﬁé?er (68.25 g) wer®-#i%®d to give film

coating sdql [ filmcoating was fornmed by iformy spraying /9
filmcoat|r¥r¥gdqﬁq?'lr]1n6rgﬁlol on the core tablets (120 I(H)é]m in a filmcoating

machi ne ([m-daiﬁavaX Co., Ltd.) to g ve fil chtregi tabl ets of. the
conposi ti gm_shown i”é§Cbie 17 h gnt tabiei 35Tt Ty 0128115
Exanpl e 18 FFiOS 8 “@dp8Si £84mY V\ES pr epar ation %1%% 119 ng) Conmpound B

magnesium stearate 1.3 mg
premix I 5 mg

total 135 mg
[0119]

(1) Hydroxypropylcellulose (20.80 g) and macrogol 6000 (16.00
g) were dissolved in purified water (239.2 g) to give a
binding solution. Amlodipine besylate (27.72 g), compound B

10 (80.00 g), D-mannitol (240.4 g) and microcrystalline cellulose
(38.88 g) were uniformly mixed in a fluid bed granulator (Lab-
1, POWREX Co., Ltd.), and the mixture was granulated while
spraying the binding solution, and then dried to give a
granule. A part of the obtained granule was sieved with a

15 sieve (16 mesh) to give a milled granule.

(2) To the obtained milled granule (370.8 g) were added
crospovidone (34.13 g), microcrystalline cellulose (45.50 g)
and magnesium stearate (4.550 g), and they were mixed in a
polyethylene bag (4.9 1) to give a mixed granule.

20 (3) The mixed granule obtained above was tableted by a rotary
tableting machine (VEL-5, Kikusui Seisakusho) with a diameter
of 7.0 mm punch (tableting pressure 4 kN, weight per tablet:
130 mg) to give core tablets.
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20 ng anl odi pi ne besylate 6.93 ng (5 ng as am odi pine) D-mannitol 70.07 ng
m crocrystalline cellulose 13 ng hydroxypropyl cel lul ose 3.9 ng nacr ogol
6000 1.8 wp 2bove26168st i t ut ed hydr oxypropyl cel | ul ose 13 npCRAgHasHir>st ear at e
1.3 ng hypronell ose 3.8 tltanlumd|0|de 512 cro oI 768
mg red ferf ‘?)c l?)?(EFIEI’«aXOIO(%4 Kalvep3slifs )ir"f:ﬁd in purifie ?988 &

g) to give a film coating solution. A film coating was formed
by uniformly spraying the film coating solution on the core
tablets (200.0 g) in a film coating machine (DRC-200, POWREX

5 Co., Ltd.) to give film-coated tablets of the composition
shown in Table 13 (weight per tablet: 135 mg). “Here, the
premix I is a premixed powder. The composition of the premix I

is shown in Table 13a.

10 Table 13a

Composition of premix I

B ratio by weight
hypromellose. 9.0
macrogol 6000 2.0
titanium dioxide 1.0
yellow ferric oxide 0.2
[0120]

Example 14

15

Table 14

Composition per preparation (135 mg)

Compound B 20 mg

amlodipine besylate (;:§7m2gas amlodipine)

D-mannitol 63.56 mg

microcrystalline cellulose 9.72 mg

hydroxypropylcellulose 5.2 mg

macrogol 6000 4 mg

crospovidone 9.75 mg

microcrystalline cellulose 13 mg

magnesium stearate 1.3 mg

premix I 5 mg
total 135 mg

[0121]
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[0129] 20 (1) Hydroxypropylcellul ose (35.10 g) and macrogol 6000 (16.20 Q)
were dissolved in purified water (403.7 g) to give a WO
2010/ 126 1W6RCIV 1263810/ 057923 bi ndi ng sol uti on Am odi pi meTbesz/aM&zx 20. 79

g), conpound B (60.00 g), D-mannitol (210.2 and mcrocrystallin
cel l ul ose (3b. W’Eﬁxm‘épﬂrﬁef]olr%%ﬁem d 8Cn 9 \alnﬁll #apE89GtaRlP At 6?6(9% 1,

POAREX Co. 9) ) Liéhed » o BE8L 1R8] MK (B8 fAR%) gzra%@fl qtzgfé @hg hets gpyaykng the
bi ndi ng solfution, and then dried to give a granule part “of the obtained

granul e \Nablrsdmdswwnl@l Si év@o(ilslﬁ@shé;SYbagﬁvélé 88| ged ¢emprdrd B (2) To

the obtain Q) r d t

hydroxyproggﬁ)ce oseq.‘%tj,liu!g%?2 ) "and Zﬁngﬁuﬁﬁgrog\tyg% [sﬁ&%g ggblu}ose

t hey were mBXegB |qn) awgued Weiigdredley heigkedd 19 b) fllaidi bedagpraxedagoanyl.eb- (3)

The m xed Eranul e obt ai ned bovergs tableted by a rotm ta Ietlg1 machi ne
b B 8

(VEL-5, Ki us%(?wpswe)f SkusHP it R FignBi&rure ypsgaga GRENYTEADI et i ng

pressure SskMNyied Gite REIndiaR) &lc1uk oh30 i) thenduyee60t8 Gabkehs. (4)
Hypronel | ose (%7 44 g) and nacrogol 6000 (11.52 g) were dissolved in

purified warapuls7sA0pgrtt @fglt\lﬁé PPEmieedt 9ranabe w¥adnsieved tvekiud di oxi de
(7.680 Q) e .l spersed in purified water
and, & glézgﬁéérgl g%!e?gg o 5{8%1%%% \C%E%ﬁu% P P

(330.0 g) to giv oating solution I, dispersion |
and puridi €2l) vmerhe( Gibt%u@d weirld e manmdegl(\BQOf Bl gvcwarengddediutl on | I A

filmcoatin vvasf orml.y spra

the core. (SEPERST (IR o 8- 1h A1 P Ao ERG AR RELEBRE9061 S PN Co.
Ltd.) to gane Iﬁéé‘ﬂasﬁﬁn s ath tteabi4ts$ 00ty) t,hanaowegl wees mheuws in Jable 18
(wei ght per tablet: 135.119 . WD 2010/ 126168PCT1JP20101057923 [0130]

Exanpl e 1PTRHRFETE GAthod ] dn & Jpvepar BEX6A B¥38U485 ny) Cormpound B
40 ng an 0@'3)0'ﬂ?e Q@ﬁ}’éc@tgera’%nﬁ@ dBtained above was tableted by a rotary

15 tableting machine (VEL-5, Kikusui Seisakusho) with a diameter
of 7.0 mm punch (tableting pressure 4 kN, weight per tablet:
130 mg) to give core tablets.

(4) Premix I (40.00 g) was dissolved in purified water (360.0
g) to give a film coating solution. A film coating was formed

20 by uniformly spraying the film coating solution on the core
tablets (200.0 g) in a film coating machine (DRC-200, POWREX
Co., Ltd.) to give film-coated tablets of the composition
shown in Table 14 (weight per tablet: 135 mg). Here, the
premix I is a premixed powder. The composition of the premix I

25 1is shown in Table 1l4a.

Table l4a
Composition of premix I

ratio by weight
hypromellose » 8.0
macrogol 6000 2.0
titanium dioxide , 1.0
yellow ferric oxide 0.2
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(2.5 nmg as am odi pine) D-mannitol 53.535 ng microcrystalline cellul ose 13

nmg hydr oxypropyl cel l ul ose 3.9 ng nacrogol 6000 1.8 ng | ow substituted

hydr oxyprwpyboel2bi8ose 13 ng magnesi um stearate 1.3 ng Irgpremebhaess 3. 829

ng titani um di oxide 0.512 ng macrogol 6000 0.768 ng yellow ferric oxide

0.046 my tb9&¥2h35.155 ny [0131] (1) Hydroxypropyl cel lul ose (35.10 g) and

macr ogol (gg%%#ﬂ@.gg g) were dissolved in purified water (403.7 g) to give
o)

a bi ndi ng I on. Am odi pi ne besylate (10.40 g), conpound B’
Table 15
5 Composition per preparation (135.154 mg)
Compound B 10 mg
amlodipine besylate (g.igsazgamlodipine5
D-mannitol 83.535 mg
microcrystalline cellulose 13 mg
hydroxypropylcellulose 3.9 mg
macrogol 6000 1.8 mg
low-substituted
hydroxypropylcellulose 13 mg
magnesium stearate 1.3 mg
hypromellose 3.829 mg
titanium dioxide 0.512 mg
macrogol 6000 0.768 mg
red ferric oxide 0.011 mg
yellow ferric oxide 0.034 mg
total 135.154 mg

[0123]
(1) Hydroxypropylcellulose (35.10 g) and macrogol 6000 (16.20
g) were dissolved in purified water (403.7 g) to give a
binding solution. Amlodipine besylate (10.40 g), compound B
10 (30.00 g), D-mannitol (250.6 g) and microcrystalline cellulose
(39.00 g) were uniformly mixed in a fluid bed granulator (Lab-
1, POWREX Co., Ltd.), and the mixture was granulated while
spraying the binding solution, and then dried to give a
granule. A part of the obtained granule was sieved with a
15 sieve (16 mesh) to give a milled granule.
(2) To the obtained milled granule (289.3 g) were added low-
substituted hydroxypropylcellulose (32.50 g) and magnesium
stearate (3.250 g), and they were mixed in a polyethylene bag
(4.9 L) to give a mixed granule.

20 (3) The mixed granule obtained above was tableted by a rotary
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/o (120.0 g), D-mannitol (160.6 g) and m crocrystalline cellul ose (39.00 g)
were uniformy mxed in a fluid bed granulator (Lab-1, POAREX Co., Ltd.),
and t he mwvetoree2ems8 gr anul at ed whil e sprayi ng the bi ndi rgTaB2a0/HEIM23 and
then dried to give a granule. A part of the obtained granule was sieved -
with a 15 &ileleting Badmne o Gilve ra Kliused &@éﬁéﬂ‘é?h"?zy’l% 2hel ¥BeaFhed
mlled gragel ¢ £ 289 - Rifbn Wi 1added Lawssubset bt ukedyByghexyeropybeet ! ul ose
(32.50 g) and nmagnesi um st earate . 250 g), and tFley were mxed in a

pol yet hyl eh20 bag) (% Pive tapng \k@bd &fisxed granule. 20 (3) The mi xed granul e

obt ai ned appyve,wa | et ed, by rqt 1.Ag hi 5 I kusui
Sei sakus ho?&){/\nﬁ%wrzorﬁ ﬁglr?e%eer(sb]wé 28?0%%?6&‘%%&@???@@?8/ 62$9§§%¥ %e}éé nmm
punch (tsabditdsspved eias e iT ikl wartieght(3pér. Ot abl eb: g186 fj)mt cogiimgcore
tablets. (4 romel | qse (57.44 an ogol 6000_(11,52 g),were
di ssol ved ?«?ilb{’?/‘?ﬁﬁed M@Pgwé%egé?‘?t 275“?@@ 1 n?%‘ga]?‘élﬁﬁl% %’8’1)%i on I.
Ti tani um di@xi gsn (o) 6801 Ge1arsl YRINQW bhikEeC (0%XEd00( Q) 6980 0di ¥pEfsed
di spersed in purified water (330. Ogg) to give a dispersion_|. Filmcoating
sol ution Iin dpepefigdrivataemd 33%-i0f ided tRagéve( 88925PgYSheRel mi X¥&d® o gi ve
filmcoati td | fids .i.ng f ; LLor rayi ng
/o film coﬁ%%ﬁl%o%%tq#olnoq 'Ia‘f’or(#lt %(}%t&rog tl\ggﬁgt gﬁﬁ%@% g‘?t%g gtgl?%’l %%ati ng
machi nero( DRG:Q 0fli, xdROWREX 16 ,£illind Cpattdngi welbithoncdat ed? tfablreteoaifince
conposition shown in _Table 19 (weight per tablet: 135,155 . [0132] 15
Eram ed_zovar%bf%ﬂ% %ﬁ%&g@ : ,éagrmfﬁganéei‘%&;sgoﬁg??%g{é@ 5 40
mg an odi pine besy e & 17y . i@&S adfiom PoAEing- MABRLiLO! ( oMy
m crocrystalline cellulose 13 ng f?;/rgr_oxypropyl cel | ul ose

POWREX Co., Ltd.) to give film-coated tablets of the

composition shown in Table 15 (weight per tablet: 135.154 mg).

15 [0124]

Example 16

Table 16
Composition per preparation (135.154 mg)

Compound B 10 mg

6.93 mg
(5 mg as amlodipine)

amlodipine besylate

D-mannitol 80.07 mg
microcrystalline cellulose 13 mg
hydroxypropylcellulose 3.9 mg
macrogol 6000 1.8 mg
low-substituted
hydroxypropylcellulose 13 mg
magnesium stearate 1.3 mg
hypromellose 3.829% mg
titanium dioxide 0.512 mg
macrogol 6000 0.768 mg
red ferric oxide 0.011 mg
yellow ferric oxide 0.034 mg
total 135.154 mg

20 [0125]
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3.9 ng macrogol 6000 1.8 ng | ow substituted hydroxypropylcellul ose 13 ng
magnesi um stearate 1.3 ng hypronel |l ose 3.829 nyg titaniumdioxide 0.512 ng
macr ogol \80(2610&2?68 ng yellow ferric oxide 0.046 ng tot aCTHIBH1U/6F9Imy
[0133] 20 L Hydr oxypr opyl cel | ul ose 5 10 and macr ogol 6000 16.20 Q)
vere di ssolyedlYFr R FRG Gt leH Q303 g @Wemécrwl 6000 (16.20

2010/ 12616 291104 i t d I t 20. 79
g), conpouﬁgcgé%{m 0 @?7&%3%3% o&%%l‘%ﬂé}n) 4§rr?dqmbglr ggr ?gt%gl I§| ﬁe(

cel I ul ose bB@di}@g gyo el onuni ﬂmlmdypnrn%ebesmlatel (29. BRda hr apempewrd (&ab 1,
P.QAREX Co. I’(u i On)g) gﬁj x{glannl oxf u OW%S aa?llél %tl%gow}xls%ailigr a%é%ﬂgiu%

bi ndi ng so r|ed a granul e ar ned
granul e as3si @veg) widte alrsnﬂjmnl(ylaurmh)lnt Q@ gu\a&dabmdl bednglatoke(Lalh2) To
the obtained mlled granule (289.3 wer.e added | ow substituted
hydroxyprobyl%%‘?’ﬁ{%o%é {32 %0 g)2%h griediiam MgSsOEarRI 8 ee. ¥B6G), and

they were Bhxefiid o ueiiyg ete 1aen(4a9d kb aryedatsi yedegsanul e.
granule. A part of the obtained granule was sieved with a
sieve (16 mesh) to give a milled granule.

10 (2) To the obtained milled granule (289.3 g) were added low-
substituted hydroxypropylcellulose (32.50 g) and magnesium
stearate (3.250 g),. and they were mixed in a polyethylene bag
(4.9 L) to give a mixed granule.

(3) The mixed granule obtained above was tableted by a rotary

15 tableting machine (VEL-5, Kikusui Seisakusho) with a diameter
of 6.5 mm punch (tableting pressure 5 kN, weight per tablet:
130 mg) to give core tablets.

(4) Hypromellose (57.44 g) and macrogol 6000 (11.52 g) were
dissolved in purified water (375.0 g) to give film coating

20 solution I. Titanium dioxide (7.680 g), red ferric oxide
(0.1650 g) and yellow ferric oxide (0.5100 g) were dispersed
in purified water (330.0 g) to give a dispersion I. Film
coating solution I, dispersion I and purified water (68.25 g)
were mixed to give film coating solution II. A film coating

25 was formed by uniformly spraying film coating solution II on
the core tablets (120.0 g) in a film coating machine (DRC-200,
POWREX Co., Ltd.) to give film-coated tablets of the
composition shown in Table 16 (weight per tablet: 135.154 mg).

58



(3) The m xed granul e obtai ned above was tableted by a rotary tableting
machi ne (VEL-5, Kikusui Seisakusho) with a dianmeter of 7.0 nmm punch
(tabl eti nyoporererse 5 kN, wei ght per tablet: 15 130 ng) PCO/JBRME@0E7023%
tabl et s. &4} FYpronellose (57.44 g) and macrogol 6000 (11.52 g) were
di ssol ved %@ Ified water (375.0 g) to give filmcoating solution

Ti tani um diL¥hdife (17 680 g) and yellow ferric oxide (0.6900 g) were

di spersed in purified water (330.0 g) to give 20 a dispersion I. Film

coating solution I, dispersion | and purified water (68.25 g) were mxed to
give filmg $giéng7solut|on 1. Afilmcoating was forned by uniformy
spraying filmcoating solution Il on the core tablets (120.0 g) in a film

coatlng.mn@dmpms(ii&h:@ﬂr gﬂéﬂ@%ﬁﬂimn (0t3%..)L 1t%omgi) ve flln} 25 coated tabl ets
of the con Tt 1
2010/ 126168 %0101057923 [01341 Exarrpl e 21 Tab ‘H 5 Corrp05|t|0n pe

preparatig und A 8 ng ani odi pi ne besglats £g93 ng (5 ny a
anm odi pi ne)a“ﬁorfglrﬂrﬁeo% §§$ mg microcrystalline ¢l$uhgsgs 28nIEdd Boios

U/

hydr at e 8°19%1 nq.cqrn starcn 20 g hypronelTose 48035 mg
hydr oxypr ovlce ose
mlcrocrystalline cellulose 13 mg
hydroxypropylcellulose 3.9 mg
macrogol 6000 : 1.8 mg

low-substituted

hydroxypropylcellulose 13 mg
magnesium stearate 1.3 mg
hypromellose 3.829 mg
titanium dioxide 0.512 mg
macrogol 6000 0.768 mg
red ferric oxide 0.01 mg
total 135.119 mg

[0127]
(1) Hydroxypropylcellulose (35.10 g) and macrogol 6000 (16.20
g) were dissolved in purified water (403.7 g) to give a
binding solution. Amlodipine besylate (10.40 g), compound B

10 (60.00 g), D-mannitol (220.6 g) and microcrystalline cellulose
(39.00 g) were uniformly mixed in a fluid bed granulator (Lab-
1, POWREX Co., Ltd.), and the mixture was granulated while
spraying the binding solution, and then dried to give a
granule. A part of the obtained granule was sieved with a

15 sieve (16 mesh) to give a milled granule.
(2) To the obtained milled granule (289.3 g) were added low-
substituted hydroxypropylcellulose (32.50 g) and magnesium
stearate (3.250 g), and they were mixed in a polyethylene bag
(4.9 L) to give a mixed granule.

20 (3) The mixed granule obtained above was tableted by a rotary

tableting machine (VEL-5, Kikusui Seisakusho) with a diameter
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4 nmg macrogol 6000 2.6 ng croscarnell ose sodium 11.2 ng nmagnesi um st earate
1.3 ng red ferric oxide 0.032 ng total 260 ng [0135] (1) Hypronellose
(720. 0 g)woasiodizéssl ved in purified water (9000 g) to giprcE/Jpemabivg2xsol ution
. Red ferric oxide (2.880 g) was dispersed in Eurifi,ed water (2880 g) to
gi ve di spetfsi%m M punsihs J&ESl6h 1R9aRdSsaPE eI ed Nat BR1EY20P9r g)2Rse ni xed
i n bindi ng $PI4H) @ gk Foue RiapdeRg solution II. Am odipine besylate
(1249 g), D-mannitol (16660 g) and mcrocrystalline cellulose (3600 g) were
uni formy M)xdtyonemelfllagied (9dd 4¢r ahubatomaCEPIS, 6PONREXL Co2 ,gLtWele and

t he m xture was 15, aranul ated [ S i Rg . bi pdi o] 1O ,~and then
dried to gcflvsesozsilvgerda%lﬂ gglr&fggpmgfltgtrhgggéf gi ﬂgdggrggﬂéeﬂ\?l\ifa&sl ér}‘?#lé%&vw th a
1.5 mmB spuwhitiigors r.eefitanauscdeenidg (7! 68¢ Ry)3,arBhavesd KagakiukidsdideCo. |
Ltd.) to give mlled granule I. 2) droxypropyl c | ose (,720.0 g) and
macr ogol 60b0-3U6d)0 "‘%eg)dl\ﬁé"reésﬁgsg&l pEgLfhe uY’?EgJéd?éé{ltfe(? o0t %f)v‘?go

gi ve bi ndingyisldptdion In.] . FRedl £85¢18g 0xbHet{ch 880 dlsp@ssidirspersed in WO
2010/ 126168PCT/ JP2010/ 057923 purified water (2880 g) to give djspersion II.
Di sper si orPunifheg platier d@Bwater) ( Feoeomgredete aiXedtiHbFerlk HF sol uti on

(16000 ) TSR e, B ERmoto s R et o S s i e

gr anul atoorfi{IrD-cSiat iPONREX uCdon CTdoh, thrdcbhe trakiets WB20 gl apulEted whil e

sprayi ng binding salution LV, t dr 0.gi ve granule. A t of

t he obt ai T l&%ﬁ?cﬁlﬂeegg%cfﬁsg’l%éﬁgﬁ% Sgnth{‘ﬁ%'gc e Yh ‘gﬁ -
screeni ng dhdded Rab1eShowxr Kagakukibkai t€en, shbdn) ihoTghbve 1D Wwéidgmwk granul e
1. (3) To the obtained mlled granule | (20380 g) and mlled granule |1
(20460 g) Ber Eai®dd drlosdd®n®loese sodi um (1848 g) and magnesi um st earate
(214.5 9),;@hthey were mxed in a tunbler mxer (TM20-0-0, Suehiro Kakoki
co., Ltd.) to give a 15 m xed granule. (4) The m xed granul e obtai ned
above was Exdpdteed &y a rotary tableting machi ne (AQUARI US- 36K, Ki kusui

Sei sakusho) with a diameter of 8.5 mm punch (tableting pressure 10 kN,

wei ght per tablet: 260 ng) to give plain tablets of the conmposition shown

Table 18
Composition per preparation (135.119 mg)
Compound B 20 mg
amlodipine besylate (g'ig zg amlodipine)
D-mannitol 70.07 mg
microcrystalline cellulose 13 mg
hydroxypropylcellulose 3.9 mg
macrogol 6000 1.8 mg
low-substituted
hydroxypropylcellulose 13 mg
magnesium stearate 1.3 mg
hypromellose 3.829 mg
titanium dioxide 0.512 mg
macrogol 6000 0.768 mg
red ferric oxide 0.01 mg
total 135.119 mg

[0129]
20 (1) Hydroxypropylcellulose (35.10 g) and macrogol 6000 (16.20

g) were dissolved in purified water (403.7 g) to give a
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20 in Table 21. WD 2010/126168PCT1JP20101057923 [0136] Exanple 22 Table
22 5 Conposition per preparation (260 ng) conpound A 8 ng am odi pi ne

besyl at e WO28106168 ng as an1odipine) D-nannitol 92. 554 pag/Jr2aan/o0xEmIast al | i ne
cellul ose 20 ngy Iactose hydrate 8 corn starch 20 ng hy ronellose 4

mg hydr oxypiepine eI Hiodt4 ﬁﬁlﬁﬁéPbBEIb%BﬁbaEGG Y- €7 oBarFRAIRYEE fdi um

(60.00 g), D-mannitol (210.2 g) and microcrystalline cellulose
(39.00 g) were uniformly mixed in a fluid bed granulator (Lab-
1, POWREX Co., Ltd.), and the mixture was granulated while
5 spraying the binding solution, and then dried to give a
granule. A part of the obtained granule was sieved with a
sieve (16 mesh) to give a milled granule.
(2) To the obtained milled granule (289.3 g) were added low-
substituted hydroxypropylcellulose (32.50 g) and magnesium
10 stearate (3.250'g), and they were mixed in a polyethylene bag
(4.9 L) to give a mixed granule.
(3) The mixed granule obtained above was tableted by a rotary
tableting machine (VEL-5, Kikusui Seisakusho) with a diameter
of 6.5 mm punch (tableting pressure 5 kN, weight per tablet:
15 130 mg) to give core tablets.
(4) Hypromellose (57.44 g) and macrogol 6000 (11.52 g) were
dissolved in purified water (375.0.g) to give film coating
solution I. Titanium dioxide (7.680 g) and red ferric oxide
(0.1500 g) were dispersed in purified water (330.0 g) to give
20 a dispersion I. film coating solution I, dispersion I and
purified water (68.25 g) were mixed to give film coating
solution II. A film coating was formed by uniformly spraying
film coating solution II on the core tablets (120.0 g) in a
film coating machine (DRC-200, POWREX Co., Ltd.) to give film-
25 coated tablets of the composition shown in Table 18 (weight

per tablet: 135.119 mg).
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5.6 ng carnellose calcium5.6 ng magnesium stearate 1.3 ng red ferric oxide

0.032 ny t

purified weatero/126680 g) to give binding solution I.

otal 260 ng [0137]

(1) Hyprone

|l ose (720.0 g) was dissolved in
Red PC&1IP2010/0309282 (2 880

g) was dispersed in purified water (2880 g) to give dispersion 10 I:

Bi ndi ng so

to give bi

| was m xed with dispersi
Sojgition I1. Am odi pi ne be

on | and purified water (720.0 Q)
sylate (1249 g), D nmannitol

(16660 g) and 'm crocrystalline cellulose (3600 g) were uniformy mxed in a

fluid bed

granul at ed, Wy

granul ator (FD-S2, POAREX Co.,
%el§pr ayi ng bi nding solution
0

Ltd.),

and the m xture was /5

1, and then dried to give a

granul e. A par the obtained granule was mlled with a 1.5 mm® punchi ng
SCreen isn @orses £Eniary pﬂﬁ Ipr(d%aﬁgatﬁlwwve(llﬁégaﬁﬁkin@ai Co., Ltd.) to give
mlled gragmule: (2)y—Totheobtanmed nittedgrgnute 1+——(206380—7g)—wer e
added 20 ¢ Pose sodi um (924.0 g) and rragne5|431nf‘§t earate (148.5 WO
2010/ 1261648PCT/ JP2010/ 057923 g), and they were m xed 3.46% wgbl er m xer
(TM 60, SHGR PesiYlese Ltd.) to gijve m xed(granu €ad .amI{Aipine)
Hydr oxypr gpylcelt-.ufgse (720.0 g) and nacradgol 6000 (Ab Wer € Cll Ssof yed
in purifi ﬁ?/ %élrl (OCFOOO g) to give binding 5 sol ut|o5;é %I# %ed ferric ox|de
(2.880 g) ms:xdjcﬁ@;@;t%qqlm@ penitiegewat er (2880 g) @ gigve di spersion ||

Di SperSi ornt—+HH—and P f+ed—water I7LO {.}Jg} wetr-e—m /\CU —A—birreh N1 sotutio6

11l to gi »éwmrmaqymvgwlmeﬂéﬁlpve Corrpound A (1436 g) 3-°a&%se hydrate
(16090 Q) Inch (3600 g) were uniformMy m e na fluid bed
granulator %fﬁ§§1 EX Co  1td ) andlithe nlxturg]ﬁkgggranularpd whil e
sprayi ng tllrﬂ}\l-r$glb§¢ll¢ﬂl|t@ﬁ1 1V, and then driled to give rrgjranul e. A part of

t he obt ai néydpeyprepydseiilulledewi th a 1. 5 mmd punchl ng -screen in a

screeni ng |fddndRudh shawarkKagakuki kai Co.|, Ltd.) toigivegld milled granple
11. (4) 0t he obtai-ned—m-lled gr::nlll e | /20460 n\ wer-e ::rlrlorl carnellose
cal ci um (C’Mmogyelé@@enagnem um stearate (66 00 g), @nc$2t9h€§y were mxed |n
a tunbler VG0 Nowa KagakuKi Kai [Co., Ltd. o i've m xed granu| e
1. 20 (5) rﬁ\#ﬁa@&b@ gﬁ‘uixéale (130 ng) and mixed gr anul g %Il%( % ng) obt ai npd
above wer g nt=ifl=fcad doyoa rot ary tableti ng machl ne (I—FD-MS&@S—U\NC&& HATA
| RON V\U?K‘:——Ge-—-—-l:t—d—-)—w tHh—a—di-arreter—of —5S—m pr‘lCu bt abteti g—pressur 9
kN, wei ght Y]@elrlocwatfleétrlCZG?ﬁlﬁf@) to give nullti-layer plai®46 &9l ets of the P5
conposi tign shogwy;in Table 22. 135.155 mg

10

[0131]

(1) Hydroxypropylcellulose

g) were dissolved in purified water
binding solution. Amlodipine besylate
(120.0 g), D—mannitol (160.6 g)

(39.00 g)

1, POWREX Co., Ltd.),

15

20

(35.10 g) and macrogol 6000

were uniformly mixed in a fluid bed granulator

(16.20
(403.7 g)
(10.40 g),

to give a

compound B

and microcrystalline cellulose

(Lab-

and the mixture was granulated while

spraying the binding solution, and then dried to give a

granule. A part of the obtained granule was sieved with a
sieve (16 mesh) to give a milled granule.

(2) To the obtained milled granule (289.3 g) were added low-
substituted hydroxypropylcellulose (32.50 g) and magnesium

stearate
(4.9 L)
(3)

tableting machine

to give a mixed granule.
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(3.250 g), and they were mixed in a polyethylene bag

The mixed granule obtained above was tableted by a rotary

with a diameter



WO 2010/ 126168PCT1JP20101057923 [0138] Exanple 23 Table 23 5 Conposition
per preparation (239 ng) Conpound B 40 ng |actose hydrate 29.3 ng corn
starch 13wogoio2ere8crystalline cellul ose 13 ng hydr oxypcopytaebimtose 4 rrg

macr ogol GQP ngnInB&QEWnglé#f%g h g22ﬁ¥€r9p¥'cebégéﬁgep§§ nglet

130 mg) to give core tablets.
(4) Hypromellose (57.44 g) and macrogol 6000 (11.52 g) were
dissolved in purified water (375.0 g) to give film coating

5 solution I. Titanium dioxide (7.680 g) and yellow ferric oxide
(0.6900 g) were dispersed in purified water (330.0 g) to give
a dispersion I. Film coating solution I, dispersion I and
purified water (68.25 g) were mixed to give film coating
solution II. A film coating was formed by uniformly spraying

10 film coating solution II on the core tablets (120.0 g) in a
film coating machine (DRC-200, POWREX Co., Ltd.) to give film-
coated tablets of the composition shown in Table 19 (weight
per tablet: 135.155 mg).
[0132]

15 Example 20

Table 20
Composition per preparation (135.155 mg)

Compound B 40 mg

6.93 mg
(5 mg as amlodipine)

amlodipine besylate

D-mannitol 50.07 mg
microcrystalline cellulose 13 mg
hydroxypropylcellulose 3.9 mg
macrogoel 6000 1.8 mg
low-substituted 13 mg

hydroxypropylcellulose

magnesium stearate 1.3 mg
hypromellose 3.829 mg
titanium dioxide 0.512 mg
macrogol 6000 0.768 mg
yellow ferric oxide 0.046 mg
total ' 135.155 mg

[0133]
20 (1) Hydroxypropylcellulose (35.10 g) and macrogol 6000 (16.20

g) were dissolved in purified water (403.7 g) to give a
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m crocrystalline cellulose 13 ng nmagnesium stearate 0.7 ng am odi pi ne

besyl at e

6.93 ng (5 ng as amnl odi pi ne) D-mannitol 68.94 ny

m crocryswal2bioeswel | ul ose 15.33 ng hydroxypropyl cel | uPOIIPAL/057Y23
carnel | ose caIC|um

10

15

20

25

binding sold%%oIﬂagneib%qbi%gagggglgte ngo 9ren1 compégkd B
(120.0 g), D-mannitol (150.2 g) and microcrystalline cellulose
(39.00 g) were uniformly mixed in a fluid bed granulator (Lab-
1, POWREX Co., Ltd.), and the mixture was granulated while
spraying the binding solution, and then dried to give a
granule. A part 6f the obtained granule was sieved with a
sieve (16 mesh) to give a milled granule.

(2) To the obtained milled granule (289.3 g) were added low-
substituted hydroxypropylcellulose (32.50 g) and magnesium
stearate (3.250 g), and they were mixed in a polyethylene bag
(4.9 L) to give a mixed granule.

(3) The mixed granule obtained ébove was tableted by a rotary
tableting machine‘(VEi—S, Kikusui.SeiSakusho) with a diaﬁeter
of 7.0 mm punch (tableting pressure 5 kN, weight per tablet:
130 mg) to give core tablets.

(4) Hypromellose (57.44 g) and macrogol 6000 (11.52 g) were
dissolved in purified water (375.0 g) to give film coating
solution I. Titanium dioxide (7.680 g) and yellow ferric oxide
(0.6900 g) were dispersed in purified water (330.0 g) to give
a dispersion I. Film coating solution I, dispersion I énd
purified water (68.25 g) were mixed to give film coating
solution II. A film coating was formed by uniformly spraying
film coating solution II on the core tablets (120.0 g) in a
film coating machine (DRC-200, POWREX Co., Ltd.) to give film-
coated tablets of the composition shown in Table 20 (weight

per tablet: 135.155 mg).
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total 239 ny [0139] (1) Hydroxypropylcellul ose (155.0 g) was dissol ved
in purified water (1395.0 g) to give binding solution I. Anl odipi ne

besyl at e WwB4610712g)68 D: manni tol (2447.0 g) and m crocryswrarlpmaonzyzel | ul ose
(766.7 g) were uniformy mxed in a fluid bed granul ator (FD-5S, POAREX
Co., Ltd.) [OL3%) t he mixture was granul ated whil e spraying binding solution
I, and theﬁkgﬁﬂfg 4P give a granule of an anl odi pi ne besylate |ayer. A part
of the obtained granule was mlled with a 1.5 mMm® punching screen is in a
screening mll (P-3, Showa Kagakuki kai Co., Ltd.) to give a mlled granule

of the am%%%f)' S%Obesyl ate layer. (2) Hydroxypropylcellulose (280.1 g) and
macr ogol 6 % .0 69 WD 2010/ 126168PCT/ JP2010/ 057923 g) were di ssol ved

in purifs eCompbett (@b mpedaoragiive Ki26di mg)sol ution 11. Conpound B
(2808. 4 g)—tactose_hydrate (20435 g),corn starch (9163 —g)—and

mi crocr yst|ATRRA ul ose (910.2 g) were |unifornly 8%%d in a fluid bed
granul atorf (ED-5S,, PONREX 5 Co., Ltd.), and the m xtaurss was granul at ed
whil e spr @A HP BTN §eSsét on 11, and then dried (50mgi Y8 am@bangigepf| the
conpound scd_gl}éerﬁ. A-part of the obtai ned granufe wq%k '|4| ed with a I.5|nm®D
punchi ng 9cTé&N 1M °a screening nill (P-3, |Showa KagdkuKikal? Co.. Ltd.) |to

give a m |/ ngid@agdte1afinkheel@ueespound B layer. 2AB)nglo the m il ed
gr anul e of—the—obtained—anoti-prne—besyratetayer(37+20—g—were—added
car nel | ose lEAtEasemhy2@te g) and magnesi um st ear at 8(-284009 g), and they

wer e m xed Lé?i%l er mxer (TM 15, Suehiro Kako , Ltd.) to give a
15 m xed (f%%ﬁfgkﬁ the am odipine bhesyl atle | ayer %kkgﬁ-Tn the mlled

gr anul e of| Hyperandetldiosed conmpound B | ayer (|3616.1 g) 4werge added

| ow subst iftutedhydroxypr tcettoutose (4550 g), nmcrocrystattine
cel | ul ose | (WS OFYREO, Cﬁigﬁé??ﬁm stearatd (24.53 g)} ™hd they were nixed
in a tumbliefzdiogR 20o0TM 15, Suehiro Kakdgki co., Ltdg pqo give a m xed
granul e oftthe compound B layer— (5} The Imi xed granule of the am odipiine
besyl at e ||@ymscanhetllesei gedigmanul e of tHe conpoudd-B m@yer obtai ned above
were tabl eted Dy .a rotar éabl eting machi ne ( HI- XIZ S-UNE2L, HATA 25 TIRON
WORKS Co. ,| 1AWt #5%d aet er of 8.0 nm punch (tabl’efi®ng pressure 7[kN,
wei ght per deablfeirri23@xide (an odi pi ne besyl ate | ayer,:.0320&gny, conpound B
| ayer: 13( ﬁfg}c) to—gt-ve—mt-t—tayer—eore—tiabtets—(6)—Premx—+—(252-019)
was di ssollvedtPhapurified water (2268.0 30 g) to ¢fPe™ film coating

sol ution. ﬁof#]m coating was forned by unifornmy spraying the filmcoating
solution oh the core tablets (3120.0 g) in a filmcoating nachi ne (DRC 500,
POANREX Co. (1)L tiyprdmelgiose f(i726r.Ooat) edatablietslobdt he ponpbsediwatshown in

Tabl e 23 (Y\Ed(%]tg)pgcro tgail%fleeto:in%?i%gng%lugggg’ It. heRed ferric oxide (2.880

g) was dispersed in purified water (2880 g) to give dispersion

avior

10 I. Dispersion I and purified water (720.0 g) were mixed in
binding solution I to give binding solution II. Amlodipine
besylate (1249 g), D-mannitol (16660 g) and microcrystalline
cellulose (3600 g) were uniformly mixed in a fluid bed
granulator (FD-S2, POWREX Co., Ltd.), and the mixture was

15 granulated while spraying binding solution II, and then dried
to give a granule. A part of the obtained granule was milled
with a 1.5 mme punching screen in a screening mill (P-3, Showa
Kagakukikai Co., Ltd.) to give milled granule I.

(2) Hydroxypropylcellulose (720.0 g) and macrogol 6000 (468.0

20 g) were dissolved in purified water (9000 g) to give binding

solution III. Red ferric oxide (2.880 g) was dispersed in
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35 premix | is a prem xed powder. The conposition of the premix |I WO
2010/ 126168PCT/ JP2010/ 057923 is shown in Table 23a. Table 23a Conposition
of prem xwO 20rea26B8by wei ght hypronellose 9.0 macrogol @CIAPA1Q0E7923ANI UM
di oxide 1.0 yeIIOM/ferrlc oxide 0.2 5 [0140] Exanple 24 Table 24 |o
Conposi t i RRDEFL85H Sffirek 8(Olﬁd ) g&BﬁpS‘&ﬁHeﬁséoﬁgIém JHFHHS s it e
6.93 ny (5a£@l§ﬁ%f¥ﬂéﬁhﬁﬁﬂ39 (720.0 g) were mixed in binding solution

ITI to give binding solution IV. Compound A (1436 g), lactose
hydrate (16090 g) and corn starch (3600 g) were uniformly
5 mixed in a fluid bed granulator (FD-S2, POWREX Co., Ltd.), and
the mixture was granulated while spraying binding solution IV,
and then dried to give a granule. A part of the obtained
granule was milled with a 1.5 mm¢ punching screen in a
screening mill (P-3, Showa Kagakukikai Co., Ltd.) to give
10 milled granule II.
(3) To the obtained milled granule I (20380 g) and milled
granule II (20460 g) were added croscarmellose sodium (1848 g)
and magnesium stearate (214.5 g), and they were mixed in.a
tumbler mixer (TM20-0-0, Suehiro Kakoki co., Ltd.) to give a
15 mixed granule.
(4) The mixed granule obtained above was tableted by a rotary
tableting machine (AQUARIUS-36K, Kikusui Seisakusho) with a
diameter of 8.5 mm punch (tableting pressure 10 kN, Weight per
tablet: 260 mg) to give plain tablets of the composition shown
20 in Table 21.
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D-mannitol 82.666 ng mcrocrystalline cellul ose 20 ng

hydr oxypr opyl cel l ul ose 4 ng macrogol 4000 1.8 ng croscarnel |l ose sodium5. 6
ng magneswormsreearsdte 0.9 ng red ferric oxide 0.104 ng PoTaP200®057928 [ 0141]
(1) Hydroxwrog?/l cellul ose (80.00 g) and macrogol 4000 (36.00 g) were ,
di ssol ved i ified water (1100 g) to give binding solution |I. Red ferric
oxi de (2. Oﬁgﬂgglgva‘@zdl spersed in 15 purified water (200.1 g) to give

di spersion | inding solution | was nixed with dispersion | and purified
water (60.00 g) to give binding solution Il. Am odipi ne besylate (24.95 g),
conmpound A;(28,.80,9), D-mannitol (297.6 g) and microcrystalline cellulose
(72.00 g) were uniformy mxed in a W 2010/ 126168PCT/JP2010/ 057923 fluid
bed granulabmpoéj_'aberi p@ﬂ@ﬁ@pmtldndaao atzyd the m xture was granul ated

whil e spra bi 1(|§,|| ng—sotuttom (2661 g),—andthen driedto girve =
granul e. A R°‘H¥ the obtained granule wak sieved W % a sieve (16 megh)
to give a 5amn1c|>c|11epd1nger E%Jneldlsly(?late (56 1?1; ;nsg amlodipine)

D-mannitol 92.554 mg

microcrystalline cellulose 20 mg

lactose hydrate 89.384 mg

corn starch 20 mg

hypromellose 4 mg

hydroxypropylcellulose 4 mg

macrogol 6000 2.6 mg

croscarmellose sodium 5.6 mg

carmellose calcium 5.6 mg

magnesium stearate 1.3 mg

red ferric oxide 0.032 mg

total 260 mg
[0137]

(1) Hypromellose (720.0 g) was dissolved in purified water
(9000 g) to give binding solution I. Red ferric oxide (2.880
g) was dispersed in purified water (2880 g) to give dispersion

10 I. Binding solution I was mixed with dispersion I and purified
water (720.0 g) to give binding solution II. Amlodipine
besylate (1249 g), D-mannitol (16660 g) and microcrystalline
cellulose (3600 g) were uniformly mixed in a fluid bed
granulator (FD-S2, POWREX Co., Ltd.), and the mixture was

15 granulated while spraying binding solution II, and then dried
to give a granule. A part of the obtained granule was milled
with a 1.5 mme punching screen in a screening mill (P-3, Showa
Kagakukikai Co., Ltd.) to give milled granule I.
(2) To the obtained milled granule I (20380 g) were added

20 croscarmellose sodium (924.0 g) and magnesium stearate (148.5
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(2) To the obtained mlled granule (370.5 g) were added croscarnel |l ose
sodium (16.81 g) and magnesi um stearate (2.700 g), and they were mxed in a
pol yet hylwoeotvager68. 9 L) to give a m xed granule. /o (3pCTheorim&d2yr anul e

obt ai ned above was tableted by a rotary tahleting machi ne (Correct 19K,
Ki kusui Se? 5ak@BAoTW tHEEE VR Hidhet drmbrleg. BigfrarddMshBr t SBPYAet er of

5.0 mm punglgdkakl gii Nt pr assiine B ik elghiyRenikaklet: 130 ng) to give
plain tablets of the conposition shown in Table 24. /5 [0142] Exanple 25
Tabl e 25 CoHApodyErefyReePpreadrididssn (7290 Ong) esdpsasyosed APOAN(68BpPne

DY 1.2 Sgb iR (3 40, AR LIS PR Goghe 9B Lk ogsabl 1 ne
cr oscar nel tobet sadi T 5. Renp fragiesouivst éar 8@ §) Iway diesbérsed ciroxi de
0.104 ny tg&?ified water (2880 g) to give dispersion II. Dispersion II

and purified water (720.0 g) were mixed in binding solution

III to give binding solution IV. Compound A (1436 g), lactose

hydrate (16090 g) and corn starch (3600 g) were uniformly

10 mixed in a fluid bed granulator (FD-S2, POWREX Co., Ltd.), and
the mixture was granulated while spraying binding solution IV,
and then dried to give a granule. A part of the obtained
granule was milled with a 1.5 mm¢ punching screen in a
screening mill (P-3, Showa Kagakukikai Co., Ltd.) to give

15 milled granule IT.

(4) To the obtained milled granule II (20460 g) were added
carmellose calcium (924.0 g) and magnesium stearate (66.00 g),
and they were mixed in a tumbler mixer (TM-60, Showa
Kagakukikai Co., Ltd.) to give mixed granule II.

20 (5) Mixed granule I (130 mg) and mixed granule II (130 mg)
obtained above were tableted by a rotary tableting machine
(HT-CVX54LS-UW/C&3L, HATA IRON WORKS Co., Ltd.) with a
diameter of 8.5 mm punch (tableting pressure 9 kN, weight per
tablet: 260 mg) to give multi—layer plain tablets of the

25 composition shown in Table 22.
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130 ng 20 [0143] (1) Hydroxypropylcellul ose (80.00 g) and macrogol 10000
(36.00 g) were dissolved in purified water (1100 g) to give binding
sol uti on WO 2Rad26®8ri ¢ oxi de (2.080 g) was dispersed i nPpuIPta1@0sMR er
(200.1 9) E@% ive dispersion |. Binding W 2010/126168PCT1JP20101057923."
solution | 8hixed with di spersion | and purified water (60.10 g) to glve
bi ndi ng soﬁ*g%éiblé Anl odi pi ne besylate (24.95 g), conpound A (28.80 @),
D- nmanni t ol .6 g) and mcrocrystalline cellulose (72.00 g) were
uniformy mxed in a5 fluid bed granul ator (Lab-1, POAREX Co., Ltd.), and
t he m xtur anul ated whil e spraying binding solution Il (266.1 g),
and then dried to give a granule. A part of the obtained granul e was sieved
with a sie@mmmdiit&nﬂopdn)gﬁapanauﬁdm dd3@rmgmle /o (2) To the obtai ned
mlled gramuie (3705 g were addedcroscarnettose; sodium (16,80 g)—ang
magnesi um|st C@EF%?ﬁifﬁ 710 g), and they werle ni xed ?@IB J pol yet hyl ene bag
(4.9 L) tq M Mysedtgranule. (3) The nmixed grapgle tai ned above was
Sai caki

tab' eted t\l a rnf:\ry 15 f:\hl nflng W‘Df‘hl ne 10|( IIIIIIII

with a Iorgxdnaﬁﬁﬁﬁxﬂbf 8.5 nm and short di aneter b$1590 mm punch

(tabl eting pressure _g. er tanlet 130 ToO give plain
n T ARRLE c“ﬁh%ﬂ z8 [014£?q§6 Conparative Exanple

t abl et s of %§q§§¥b03|t|on S PR-Table [2

/("nrrnr\f | |/||e|||

1 Tabl e 26 Hyaﬁwxygﬁdpyl@@alnﬂaaarat|on (130 ng) compqmpd A 8 ng an odi i ne
besyl at e 6—93—mg—{5ng—as—amodipine)tactiosehydrate 82454 ng——corn—stiarch
20 ny macrogol 6000 4 mg

low-substituted 13 mg

hydroxypropylcellulose

microcrystalline cellulose 13 mg

magnesium stearate 0.7 mg

. 6.93 mg
amlodipine besylate (5 mg as amlodipine)

D-mannitol 68.94 mg

microcrystalline cellulose 15.33 mg

hydroxypropylcellulose 3.1 mg

carmellose calcium 5 mg

magnesium stearate 0.7 mg

premix I 9 mg

total 239 mg

[0139]

(1) Hydroxypropylcellulose (155.0 g) was dissolved in purified

water (1395.0 g) to give binding solution I. Amlodipine

besylate (346.7 g), D;mannitol (2447.0 g) and microcrystalline
10 cellulose (766.7 g) were uniformly mixed in a fluid bed

granulator (FD-55, POWREX Co., Ltd.), and the mixture was

granulated while spraying binding solution I,

to give a granule of an amlodipine besylate layer.

and then dried

A part of

the obtained granule was milled with a 1.5 mm¢ punching screen

15

in a screening mill

(P-3, Showa Kagakukikai Co.,

Ltd.) to give

a milled granule of the amlodipine besylate layer.

(2)

Hydroxypropylcellulose

(280.1 g)

69

and macrogol 6000

(280.0



hydr oxypr opyl cel | ul ose 4 ng macrogol 6000 2.6 ng carnell ose calcium5.6 nyg
magnesi um stearate 0.4 ng red ferric oxide 0.016 ng total 130 ng |[0145]
WO 2010/ N6268ACT168P2010/ 057923 (1) Hydroxypropyl cel | ulPcsarP{0i@05702y) and
macr ogol 6000 (468.0 g). were dissqlved in purified water (9000 gi ve
bi ndi ng scﬂkﬂW%ﬁ?Idlq%Q}WQQW%W:Hﬁﬁlééegzwééer f2wal- 4i Shet e@lY?fﬁﬁﬁégq

wat er (2880, 0)ticsh dive dompeluabon | 2858 nqh ?9, SPhEtHOD Pydryes Mot g

di spersion | and purified water (72 gi ve binding solution |

An odi pi necWEs ytaTEN 1389 .g) 9 c@@ﬁomﬁgrm@yan@l@}nel @@lb@bomdf%l% 5(]9‘4)830
g) and cor I n I ) at or
(FD-S2, P qjé;ﬂo(%a%o)rﬂ)xe\r% l?hg Ir];‘l&)%é?r ieée@aé%?{é%% %%eg# 0 sprayl ng
blndlngssdkulemdl . am@.thenmdktadetwaglgeaaugaaadlehlﬁepaptayinqhe

o (oA VRl cahe” e PR U a0 Y Lo E R 5] 18
the obtai neghdddrde® a3H.e A49920 6f (Zhdadshesndd Warshulle addedhiqalkel | ose

cal cium (1848 g) and nmagnesi um stearate (132.0 g), and t he mere mxed in a
tunbl er mividih (ETNRG OI®, PSBEHILNG REEKERP 8.2 BEECHNIRI ghikl a(PikedhpWhul e.

(2) The mixed ananyle cabt anped ) 280ve vasat fbl eLadabyng Qb arynd abl et ng

machi ne ( Ki'kUsul Sels usho a 20 dianeter of 7.0 mm
punch @wabknnnngmbEE§$wee 9 kN, weight per tablet: 130 ng) to give plain

tablets of gh%OCQCfH)OSI l%@i %r}%%lleno¥agh btair?éé%mfxglplne esylEXtarrpl el
layer (3772.0 g) were added carmellose calcium (200.0 g) and

magnesiumvstearaté (28.000 g), and they were mixed in a
tumbler mixer (TM-15, Suehiro Kakoki co., Ltd.) to give a
15 mixed granule of the amlodipine besylate layer.
(4) To the milled granule of the obtained compound B layer
(3616.1 g) were added low-substituted hydroxypropylcellulose
(455.0 g), microcrystalline cellulose (455.1 g) and magnesium
stearate (24.53 g), and they were mixed in a tumbler mixer
20 (TM-15, Suehiro Kakoki co., Ltd.) to give a mixed granule of
the compound B layer.
(5) The mixed granule of the amlodipine besylate layer and the
mixed granule of the compound B layer obtained above were
tableted by a rotary tableting machine (HT-X12SS-UW&2L, HATA
25 IRON WORKS Co., Ltd.) with a diameter of 8.0 mm punch
(tableting pressure 7 kN, weight per tablet: 230 mg
(amlodipine besylate layer: 100 mg, compound B layer: 130 mg))
to give multi-layer core tablets. A
(6) Premix I (252.0 g) was dissolved in purified water (2268.0
30 g) to give a film coating solution. A film coating was formed
by uniformly spraying the film coating solution on the core
tablets (3120.0 g) in a film coating machine (DRC-500, POWREX
Co., Ltd.) to give film-coated tablets of the composition
shown in Table 23 (weight per tablet: 239 mg). Here, the

35 premix I is a premixed powder. The composition of the premix I
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25 Dissolution test 1 The di ssolution property of the active

I ngredi ent (conmpound A) fromthe plain tablets obtained in Exanples 1 to
11, 24, 2soant/oreparati ve Exanple 1 was eval uated by aPdirgsuiiuni7ors t est
(1.0(wW w) % pol ysorbate 20 solution, 900 m, 30 37C, Paddl e Method, nunber
of rotatioh® 5P HEPIE < -ution test was perforned according to the
Japanese Pharnmacopoei a, 15th Edition, D ssolution Test, Apparatus 2 (Paddle
Met hod) . The results are shown in Table 27. Table 27 shows aver age val ues,
maxi mum val&keke ah?R nmi ni num val ues of the 35 dissolution rate after 15 min

fromthe Sé&ﬂﬁ %{t%&g é/\(lar%%(;(/ %6168PCT/JP2010/ 057923 di ssol ution.

Exanples 1 and Conparative Exanple 1 show average
val ues, XI mum val ues and m ni mum val ug¢s of theacttlmsbh/utved)ghtat es of |6
t abl et s, nd—Exanplres—2, 3, 6 and—7 show average vatu mexrmomvalrugs and

m ni mum 5 REPERRELFOS4e dissol ution rates of 12 table sb [0147] Table |27
sanpl e di[sgol it ré@p ¢de(%9 after 15 mn| average val ug gaxi mum val ue

m ni nrum vialue Conparative Exanple 1 43 47 39 Exanple-1-56-60- 51 ExanpHe 2
78 titanium dioxide 1.0
yellow ferric oxide 0.2
5
[0140]
Example 24
Table 24
10 Composition per preparation (130 mg)
compound A 8 mg
amlodipine besylate (g'ig :g amlodipine)
D-mannitol 82.666 mg
microcrystalline cellulose 20 mg
hydroxypropylcellulose 4 mg
macrogol 4000 1.8 mg
croscarmellose sodium 5.6 mg
magnesium stearate 0.9 mg
red ferric oxide 0.104 mg
total 130 mg

[0141]
(1) Hydroxypropylcellulose (B0.00 g) and macrogol 4000 (36.00
g) were dissolved in purified water (1100 g) to give binding
solution I. Red ferric oxide (2.080 g) was dispersed in

15 purified water (200.1 g) to give dispersion I. Binding
solution I was mixed with dispersion I and purified water
(60.00 g) to give binding solution II. Amlodipine besylate
(24.95 g), compound A (28.80 g), D-mannitol (297.6 g) and

microcrystalline cellulose (72.00 g) were uniformly mixed in a
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84 64 Exanmple 3 75 81 70 Exanple 4 68 75 61 Exanple 5 67 72 64 Exanple 6 74
82 65 Exanple 7 74 79 69 Exanple 8 75 80 71
WO 2010/126168 PCT/JP2010/057923

fluid bed granulator (Lab-1, POWREX Co., Ltd.), and the

- mixture was granulated while spraying binding solution II
(266.1 g), and then dried to give a granule. A part of the
obtained granule was sieved with a sieve (16 mesh) to give a

5 milled granule.

(2) To the obtained milled granule (370.5 g) were added
croscarmellose sodium (16.81 g) and magnesium stearate (2.700
g), and they were mixed in a polyethylene bag (4.9 L) to give
a mixed granule.

10 (3) The mixed granule obtained above was tableted by a rotary
tableting machine (Correct 19K, Kikusui Seisakusho) with a
long diameter of 8.5 mm and short diameter of 5.0 mm punch
(tableting pressure 8.5 kN, weight per tablet: 130 mg) to give

plain tablets of the composition shown in Table 24.

15 [0142]

Example 25

Table 25

Composition per preparation (130 mg)

compound A 8 mg

amlodipine besylate (g'is Zg amlodipine)

D-mannitol 82.666 mg

microcrystalline cellulose 20 mg

hydroxypropylcellulose 4 mg

macrogol 10000 1.8 mg

croscarmellose sodium 5.6 mg

magnesium stearate 0.9 mg

red ferric oxide 0.104 mg
total 130 mg

20 [0143]
(1) Hydroxypropylcellulose (80.00 g) and macrogol 10000 (36.00
g) were dissolved in purified water (1100 g) to give binding
solution I. Red ferric oxide (2.080 g) was dispersed in

purified water (200.1 g) to give dispersion I. Binding
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Example 9 74 78 71 Exanple 10 62 65 57 Exanple 11 49 56 39 Exanple 24 75 83
68 Exanple 25 82 85 75 [01481 As shown in Table 27, all of the plain

tabl ets ovO/201062ar6pl es 1 to 11, 24, 25 containi ng sugar Paraead/ozre23an

exci pient s ood dissolutian

t he sugar %‘Fﬁ%ﬁgqr?ﬂr é‘éaspl%}ﬁ?‘i %té‘tpbgpﬁgr@%%ﬁgga ?gggléggﬁé\figi.cgnggébfo%t °
Experi ment g0 BX@MP| &2 give binding solution II. Amlodipine besylate

(24.95 g), compound A (28.80 g), D-mannitol (297.6 g) and
microcrystalline cellulose (72.00 g) were uniformly mixed in a

.5 fluid bed granulator (Lab-1, POWREX Co., Ltd.), and the
mixtﬁre was granulated while spraying binding solution IT
(266.1 g), and then dried to give a granule. A part of the
obtained granule was sieved with a sieve (16 mesh) to give a
milled granule.

10 (2) To the obtained milled granule (370.5 g) were added
croscarmellose sodium (16.80 g) and magnesium stearate (2.710
g), and they were mixed in a polyethylene bag (4.9 L) to give
a mixed granule.
(3) The mixed granule obtained above was tableted by a rotary

15 tableting machine (Correct 19K, Kikusui Seisakusho) with a
long diameter of 8.5 mm and short diameter of 5.0 mm punch
(tableting pressure 8.5 kN, weight per tablet: 130 mg) to give
plain tablets of the composition shown in Table 25.
[0144]

20 Comparative Example 1

Table 26

Composition per preparation (130 mg)

compound A 8 mg
amlodipine besylate (g'i; 22 amlodipine)
lactose hydrate 82.454 mg
corn starch 20 mg
hydroxypropylcellulose 4 mg.
macrogol 6000 2.6 mg
carmellose calcium 5.6 mg
magnesium stearate 0.4 mg
red ferric oxide 0.016 mg
total 130 mg

[0145]
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Di ssol ution test 2 The di ssolution property of active ingredient
(compound B) fromthe filmcoated tablet obtained in Exanple 20 was WO
2010/ 126 6RCIV12P@810/ 057923 eval uat ed by a di ssol ut i onPCESP2010/hEFITapanese

Phar macopoei a, ..15th Editio nd. fl ui or. di.ssol ution test, 0 7C,
badd o vecrb BEdoer ey ek Tosd) (1o S Shlbbtaengl ot ules -8
performed ggcpedengissolhned Japaneser iRpWREPO8Icas g)18bhgkdet b@Rding

Di ssol ution Test, A£parat us 2 (Paddl e Method). The results are shown in
Tabl e 28. FabreioB Shokechf@rags ¢4ides (2rBfPnfin varudisapEsed ni®um val ues

of the dissolution ate: Oladad af) &l AlvLBN AR ROt BIAEING $61 60180 N

fromthe start of the dissolution. /o [0150] Table 28 neasurenent tine (mn
| ater) di s$ovasinixedte(th dimmprmgend wadmxinhihedavasen rii’7@d0rlvgl utos5 34
30 37 10 7§i3§ g%nding solution II. Amlodipine besylate (1253 g),
compound A (1449 g), lactose hydrate (14830 g) and corn starch
(3600 g) were uniformly mixed in a fluid bed granulator (FD-S2,
POWREX Co., Ltd.), and the mixture was granulated while

10 spraying binding solution II, and then dried to give a granule.
A part of the obtained granule was milled with a 1.5 mmeo
punching screen in a screening'mill (P-3, Showa Kagakukikai
Co., Ltd.) to give a milied.gfanﬁle:

(2) To the obtained milled granule (40920 g (2 batches)) were

15 added carmellose calcium (1848 g) and magnesium stearate
(132.0 g), and they were mixed in a tumbler mixer (TM20-0-0,
Suehiro Kakoki co., Ltd.) to give a mixed granule.

(3) The mixed granule obtained above was tableted by a rotary
tableting machine (AQUARIUS-36K, Kikusui Seisakusho) with a

20 diameter of 7.0 mm punch (tableting pressure 9 kN, weight per
tablet: 130 mg) to give plain tablets of the composition shown
in Table 26.

[0146]
Experimental Example 1
25 Dissolution test 1
The dissolution property of the active ingredient
(compound A) from the plain tablets obtained in Examples 1 to
11, 24, 25 and Comparative Example 1 was evaluated by a
dissolution test (1.0(w/w)% polysorbate 20 solution, 900 mL,

30 37°C, Paddle Method, number of rotation 50 rpm). The
dissolution test was performed according to the Japanese
Pharmacopoeia, 15th Edition, Dissolution Test, Apparatus 2
(Paddle Method). The results are shown in Table 27. Table 27
shows average values, maximum values and minimum values of the

35 dissolution rate after 15 min from the start of the
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15 90 88
[ 0151]
5
10
15

92 20 92 90 95 25 94 92 96 30 95 93 96 45 96 94 99 60 97 95 101
WO 2010/126168 PCT/JP2010/057923
dissolution. Examples 1, 4, 5, 8 to 11, 24, 25 and Comparafive
Example 1 show average values, maximum values and minimum
values of the dissolution rates of 6 tablets, and Examples 2,
3, 6 and 7 show average values, maximum values and minimum
values of the dissolution rates of 12 tablets.
[0147]
Table 27
dissolution rate (%) after 15 min
sample average maximum minimum
value value value

e | ” z

Example 1 56 60 ' 51

Example 2 78 Y 64

Example 3 75 81 70

Example 4 68 75 6l

Example 5 67 72 64

Example 6 74 82 65

Example 7 74 79 69

Example 8 75 80 71

Example 9 74 78 71

Example 10 62 65 57

Example 11 49 56 39

Example 24 75 83 68

Example 25 82 85 75
[0148]

As shown in Table 27, all of the plain tablets of
Examples 1 to 11, 24, 25 containing sugar alcohol as an
excipient showed good dissolution property of compound A in
comparison to the sugar alcohol-free plain tablet of
Comparative Example 1.

[0149]
Experimental Example 2

Dissolution test 2
The dissolution property of active ingredient (compound

B) from the film-coated tablet obtained in Example 20 was

15



As shown in Table 28, the fil mcoated tablet of Exanple 20 showed good
di ssol ution property of conpound B. 15 [0152] Experinental Exanple 3
St abi | i t yWDe810/126168 The plain tablets of Exanples 1, #2Cane2B00&80%3

preserved under conpditions of seal ed gl ass bottle and 25C/ 60%RH for 12 20
onths .t MR G Bnd 64309 HELPOeioPEon RO nIORARE e P SRR S
besyl ate wes-Heaguyed,, and EHGiRr ¢ser M@Eb@ﬂuéiéﬂ?'{ééﬁ’ VS0 &yl ujeed based

thereon. The resuits are shown in Table . The values in the Tablé 29 show
the rates Rf%dlcﬁ P’th’Félotdot aumpeE @éué@taéﬁpveaoffﬁfﬁi cor%@rﬂisﬁoéﬂlt&ﬂnodl pi ne
WO 2010/ 1 7 a t nd A or
anl odi pi ne esy %%p‘%gnggéoggi% Erg féﬁﬁ%lé’%%gé sy ate '6.93 ny
or 3. 47 sng)5tits Eb(iﬁ%orl[,OJ}i%]soﬁufabheTégtSahpperabtmsh 2i OH’\@ddb&t adfletémad Jogue
derived frgmco nd A total anal ?ggf dgé (e);ld fro od| |ne besyl at e
Exanpl e 1 % i et SWaY st 8r 8. 21% nt hs

reserved prodiesd, Gha88%e ¥8%ubxagpbemdnyhen ﬁéﬁp@é:t n@ﬂttl\{@&iﬁésﬁﬂ@ﬂion
rate of 6 tablets at each time point after 5 to 60 min from

the start of the dissolution.

10 [0150]
Table 28
measurement dissolution rate (%)
time (min average maximum minimum
later) value value value
5 34 30 37
10 77 74 81
15 90 88 92
20 92 90 95
25 94 92 96
30 95 93 96
45 96 94 99
60 97 95 101
[0151]

As shown in Table 28, the film-coated tablet of Example
20 showed good dissolution property of compound B.
15 [0152]
Experimental Example 3
Stability test
The plain tablets of Examples 1, 4 and 5 were preserved
under conditions of sealed glass bottle and 25°C/60%RH for 12
20 months, the mass of analogues derived from compound A or
amlodipine besylate was measured, and the preservation
stability was evaluated based thereon. The results are shown
in Table 29. The values in the Table 29 show the rates (%) of

the total analogues derived from compound A or amlodipine
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0.49% 0. 12% 25C/ 60%H 12 nont hs reserved product 1.21% 0.21% Exanple 5
when experinment was started 0.48% 0. 18% 25C/ 60%RH 12 nont hs reserved
product IW02040022688% [ 0154] As shown in Tabl e 29pcrhezqpb/eim2x abl ets

of Exanples 1, 4 and 5 showed good preservation_stability., | NDUSTRI AL
APPLI CABI LPS8¥ }3f§ oifx} the Corttat Ot SERPOPRFefit PBna‘BhBéFBéEeab§%Yfﬂte

preparat i ofc&RFRUIAS I A0 & P RoUNGg/epneseptiad BrsyhatEpr suba h)opsraaspalt

t hereof, sugar al cohol, and a cal ci um antagoni st, whi ch appropriately
control s dMgkolitide of the conpound represented 15 by the fornula (1) or a
sal t thereg@lﬁwf t he cal cium antagoni st fromthe solid preparation in the
gastrointestinal tract, and nmaintains good stability thereof in the solid
pr epar atsi ofreblaN22010/ 126168PCT1JP20101057923 This application is

based on patemt —apptTgatiom NosT2009-11138F and—2010-68623% fi an,
t he contentls of which|are incorporated in fukbthérein by tglnsélroeﬁl%rence.
WO 2010/ 126168PCT/ JP2010/ 057923, |, ‘analogue -9
Sample conditions ) derived from
derived from o
compound A amlodipine
p besylate
when experiment was o o
started 0.21% 0.12%
Example 1
o -3
25°C/60%RH 12 months 0.86% 0.18%
reserved product
when experiment was o o
started 0.49% 0.12%
Example 4
25°C/60%RH 12 months 1. 21s 0.21%
reserved product
when experiment was o o
started 0.48% 0.18%
Example 5
° o
25°C/60%RH 12 months 1.123 0.29%
reserved product
[0154]

As shown in Table 29, the plain tablets of Examples 1, 4
and 5 showed good preservation stability.
INDUSTRIAL APPLICABILITY

10 [0155]

The present invention provides a solid preparation
comprising a compound represented by the formula (I) or a salt
thereof, sugar alcohol, and a calcium antagonist, which
appropriately controls dissolution of the compound represented

15 by the formula (I) or a salt thereof and the calcium
antagonist from the solid preparation in the gastrointestinal
tract, and maintains good stability thereof in the solid

preparation.
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CLAIMS 1. A solid preparation conprising (i) a conpound represented by the
formula (1): 5 (1) wherein R is a nonocyclic nitrogen-contai ning

het er ocycWocogyewshavi ng a depr ot onat abl e hydr ogen at oCTRR2(16/037923
optionally esterified Cf[bOX¥| group, and R3 is an optignally substituted

| ower al kyl grotpSofPRIEGRE1PRer8oP2SER PaPRLGRF 2OPALESHICT ARG (iii) a
cal ci um anpagoni $13812andheosolbdeprepanati oA 3apahdi Rt @otitainPsl ofher ein
the conpound represented by the formula (1) or a salt thereof is

1- (cycl ohewlyiokyane bongPoRO¥etAdl in- Euhdxperefip2by( thisigeference.

tetrazol -5-yl) bi phenyl - 4-yl ] net hyl ] benzi m dazol e- 7- car boxyl at e,
2-ethoxy-1-[[2'-(1H tetrazol -5-yl) bi phenyl -4-yl ] met hyl] - 1Hbenzi m dazol e-7-c
ar boxylic acid,

2- et hoxy-1-[[2'-(4, 5-di hydr o-5-0x0-1, 2, 4- oxadi azol - 3-yl ) bi phenyl- 4-yl ] net hy
1] - 1H- benzi m dazol e- 7-carboxylic acid or a salt thereof. 20 3. The solid
preparation according to claim1l, wherein the conpound represented by the
formula (1) or a salt thereof is 1-(cycl ohexyl oxycarbonyl oxy) et hyl
2-ethoxy-1-[[2' -(1Htetrazol -5-yl) bi phenyl-4-yl]nethyl]benzi m dazol e-7-car bo
xylate 25 or a salt thereof. 4. The solid preparation according to claim
1, wherein the conpound represented by the formula (1) or a salt thereof is
2-ethoxy-1-[[2' - (4, 5-di hydro-5-0xo0-1, 2, 4-oxadi azol - 3- 30

yl ) bi phenyl-4-yl] et hyl] - 1H benzi m dazol e- 7- carboxylic acid or WO

2010/ 126168PCT/ JP2010/ 057923 a salt thereof. 5. The solid preparation
according to claiml1l, wherein the sugar alcohol is mannitol, sorbitol or
erythritol. 5 6. The solid preparation according to claim11, wherein the
sugar al cohol is mannitol. 7. The solid preparation according to claim 1,
wherein the /o cal cium antagoni st is azel nidi pi ne, anl odi pi ne, aranidi pi ne,
ef oni di pi ne, cilnidipine, nicardipine, nisoldipine, nitrendipine,

ni f edi pi ne, nilvadi pi ne, barnidipine, felodipine, benidipine, mnidipine-
or a salt thereof. 15 8. The solid preparation according to claim1,
wherein the cal cium antagonist is anm odi pine or a salt thereof. 9. The
solid preparation according to claiml1, further conprising a polyethyl ene
glycol. 20
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10. The solid preparation according to claim9, wherein the pol yethyl ene
gl ycol has a nol ecular weight of 1,000 to 10,000. 11. A solid preparation

conpri si Myo(20)o/1261685 ( cycl ohexyl oxycar bonyl oxy) et hyl PCT/JP2010/057923
2-ethoxy-1-[[2'-(1Htetrazol 5-yl ) bi phenyl-4-yl] et hyl ] benzi m dazol e- 7- car bo
xylate or a salt thereof, (ii) mannit LA (iii) am odipine or a salt

thereof. 30 12. A solid preparation conprising (i) 2-ethoxy-1-[[2'-(4,5-
di hydro- 5- oxo- 1, 2, 4- oxadi azol - 3-yl ) bi pheny1-4-yl]nethyl] - 1Hoenzi m dazol e- 7-
car boxyl i cl adh Vit Pgra rafdCEoFOMPriPiREnAiLl of, CaREOWRd | Fepre RN pPhe or a

sal t therel%l; ‘the formula (I):

R1

o w0
!
/>——O—R3
N

wherein R!' is a monocyclic nitrogen-containing heterocyclic

(1)

group haVingva'deprotonatable hydrogen atom, R® is an
optionally esterified carboxyl'group, and R® is an optioﬁally
substituted lower alkyl group, or a salt thereof, (ii) a sugar

10 alcohol, and (iii) a calcium antagonist.

2. The solid preparation according to claim 1, wherein the
compound represented by the formula (I) or a salt thereof is
1-(cyclohexyloxycarbonyloxy)ethyl 2-ethoxy-1-[{2'-(1H-

15 tetrazol-5-yl)biphenyl-4-yl]lmethyl]benzimidazole-7-carboxylate,
2-ethoxy-1-[[2’'-(1lH-tetrazol-5-yl)biphenyl-4-yl]lmethyl]-1H~-
benzimidazole-7-carboxylic acid, 2-ethoxy-1-[[2'-(4,5-dihydro-
5-oxo-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]lmethyl]l-1H-
benzimidazole-7-carboxylic acid or a salt thereof.

20
3. The solid preparation according to claim 1, wherein the
compound represented by the formula (I) or a salt thereof is
1- (cyclohexyloxycarbonyloxy)ethyl 2-ethoxy-1-[{2'-(1H-
tetrazol-5-yl)biphenyl-4-yl]lmethyl]benzimidazole-7-carboxylate

25 or a salt thereof.

4. The solid preparation according to claim 1, wherein the
compound represented by the formula (I) or a salt thereof is
2-ethoxy-1-[[2’'-(4,5-dihydro-5-oxo-1,2,4-oxadiazol-3-

30 yl)biphenyl-4-yllmethyl]-1H-benzimidazole-7-carboxylic acid or
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a salt thereof.

5. The solid preparation according to claim 1, wherein the

sugar alcohol is mannitol, sorbitol or erythritol.

6. The solid preparation according to claim 1, wherein the

sugar alcohol is mannitol.

7. The solid preparation according to claim 1, wherein the
calcium antagonist is azelnidipine, amlodipine, aranidipine,

efonidipine, cilnidipine, nicardipine, nisoldipine,

nitrendipine, nifedipine, nilvadipine, barnidipine, felodipine,

benidipine, manidipine*dr a salt thereof.

8. The solid preparation according to claim 1, wherein the

calcium antagonist is amlodipine or a salt thereof.

9. The solid preparation according to claim 1, further

comprising a polyethylene glycol.

10. The solid preparation according to claim 9, wherein the

polyethylene glycol has a molecular weight of 1,000 to 10,000.

11. A solid preparation comprising (i) 1-
(cyclohexyloxycarbonyloxy)ethyl 2-ethoxy-1-[{2’'-(1H-tetrazol-
5-yl)biphenyl-4-yl]lmethyl]benzimidazole-7-carboxylate or a
salt thereof, (ii) mannitol, and (iii) amlodipine or a salt

thereof.

12. A solid preparation comprising (i) 2-ethoxy-1-[[2'-(4,5-
dihydro-5-oxo-1, 2, 4-oxadiazol-3-yl)biphenyl-4-yl]methyl]-1H-
benzimidazole~7-carboxylic acid or a salt thereof, (ii)

mannitol, and (iii) amlodipine or a salt thereof.
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