WD 2010/ 013835PCT/ JP2009/ 063833 DESCRI PTI ON SOLI D PHARVACEUTI CAL
COVPOSI TI ON TECHNI CAL FI ELD OF THE | NVENTI ON (0001] 5The present invention

relates t i.g. _preparation conprising a conmpound r nted by the

formula (I "3%“3‘_9%‘8%h0m bel ow, a pH control agent and g%%&“@%"F:@??.Mi ch is

superior in the stability and di ssopgscrRrepr@perty of the conmpound (1) and

the diuretic. 10[0002] (Back%raognd of the I nvention It is inportant
e

that pharnaceutical produfPEiBePEARRGEITICARICRFSITER, when a

phar maceut iTsdaNICaduetrils ©Ff fee rweeRndosaf e i mmedi ately after production,
if the drug is easily 2.5 deconposed or denatured during storage and
di stributi ofPa11t he phar maceuti cal product, it is not considered to be

effectivg and safrgeagrasdiarimedittbaate Didliclo alReNEHOpLepd MR i¥abi | ity of
the drug is extrenely inportant for pharmaceutical products. [0003] 20To
secure ef f &FRFeH&BY AnerRAWd) TePrasSpREPF e (icc AP Prédutl), Yotbeonly the

ef fecti venegmwdndesshety @i éd?ﬁraqt'g%fén{ NEHEd eRlurbtse! fy@i& iportant but
al so the properties of the pharmaceufical "preparation such as the drug

di ssol ut i orfyResaert ¥nakhke tHahilidy andhdlgrahpitdon PXPPeREY \of e tant. For

25 exanpl e,coppennkherfli ss50lwd enQbeibe drug fromthe - pharmaceuti cal
preparation is too late, the blood concentration of the drug does not reach

an ef f ectti vdOP8@®l , and the expected efficacy may not be sufficiently

exhi bited. @ &hecahdess hand iyageitRe di ssol ution of the drug fromthe 30
preparation 1s too tast, the blood concentration of the drug increases

sharply, Causinglé h$ghmpexfiandf thetepkdfrragentical progwnces e afifiegsive
phar maceut i du eguyj gﬂng Rerp idi - :
effecti vene%s}? asﬁggsa%vtsef%?ﬁé gt glrtl)r |t%‘%9%tgﬁepﬁ?%@ggid§ aeqc%éatrct%éivﬁ ré‘\j/el of
the drug dissfel dmredidtely Gidery Profd-Rido] 613 838PETEE PR (081063833

The di |y e ' rug..i t £y gl it t
ol ubi | 1y HerBrod ot ke Rl Buking (AR, SO BLELEU b 12, o,
cause sl owshadimgsetitii ¢oh prosheitt y 16f i heotdrasgsijdg®ed] to be effective

and safe as a pharmaceutical product. Therefore, the stability
of the drug is extremely important for pharmaceutical products.
[0003]

20 To secure effectiveness and safety of a pharmaceutical
product, not only the effectiveness and safety of the active
ingredient itself are important but alsc the properties of the
pharmaceutical preparation such as the drug dissolution
property and the like in the body ére extremely important. For

25 example, when the disscolution of the drug from the
pharma;eutical preparation is too late, the blood
concentration of the drug does not reach an effective level,
and the expected efficacy may not be sufficienﬁly exhibited.
On the other hand, when the dissoiution of the drug from the

30 preparation is too fast, the blcod concentration of the drug
increases sharply, causing a high risk of side effects.

In other words, pharmaceutical products are required to
ensure, in addition to effectiveness and safety, the stability
of the drug and a certain level of the drug dissolution

35 property.



5A benzi m dazol e derivative having a strong angiotensin Il receptor
antagonistic activity, which is represented by the formula (1) (I )

wherein R2 is a nonocyclic nitrogen-containing heterocyclic /o group having
a depr ot orWQaHPE1IEIr ogen atom R2 is an esterified calGEIPIORFBFD and R3

i s an optionally léba&lsgaiﬁélaxp a&k.yl ofoaf cﬁn%alts mse;&% (Renehnatter
sonetines to be re erred to as ound ticularl

(5- net hy 1- wbixde L1e @pénbilutylghmelﬁl ZIfétgﬁ@Wap-f{{‘QWEIIBiQiP@lAl‘syd‘Pﬁyﬂjro-
15 1. 2 4 oxadlazal -diork) Replenye- élt%@éf@:@é&u‘ﬂ:%l@?‘ﬂ 437Ye1fe drug.
carboxylate salt (patent docunent I's considered to be a pronlslng

t her apeut i c[@@@4} for hypertension and the |like. However, the properties of
a pharnaceutlcal k ( troll ed
2 Pharmceut cal b eRatal gn 60U Tu S E R LR LA IR ROR o7
neutral pH recgsiomEnthgohistie pdrimatyut vickdh grsepapaesentéd gerdeal |y

pr oduced. h?ger1hel§§ the solubility of conpound (1) is low at the pH
range where conpoun (I') is stable. In addition, a conbination drug product
conposed of conpound (1) and otgter 25 active |ngred|ent such as diuretic
and the |ike cannot be ea5|ly foymul ated into a preparation superior in_
stability and dissol ut| ope| nce the chem cal properties are

’ o T drug product, a conbination of a
W02010/013835 CTlJ'E20091 33 ----o havi ng an angi otensin 1|1

ant agoni sti castiMity and a corrpound having a diuretic action (patent
docunent 2) tgnal solid preparation containing acetam nophen
-granul es obkg| pe y a separating granul ati on method to suppress the 5
unpl easant taste and prevent discol orat’ion of acetam nophen (patent
docunent 3)w1@éﬁei§ﬂ(ﬂ%ﬂis I-bwmte:rqyca1eOﬁbtfmjér9+¢odtagnpn@dumﬁe1@fcyemﬁrpound (1)

and a diuretic, ch si Itaneousl fords dru @bjl and

ol ubi |1 19 SFEHRI e 2oNERr Ot bR DYIREESH, A= Bech” bR |0 O TATI ON

LI ST PATENTettdFRAEREapbbRyl glamiprand &7 id\a200bt 08ASBYy rﬁiitﬁl‘n:h.tdﬁéurrent
lower alkyl, or a salt théreof (hereinafter sometimes to be
referred to as compound (I)), particularly (5-methyl-Z2-oxo-
1,3~dioxol-4~yl)methyl 2-ethoxy-1-{[2’-{(5~oxo~-4,5-dihydro-

15 1,2,4-oxadiazol-3-yl)biphenyl-4-ylimethyl}-1H-benzimidazole-7-
carboxylate salt (patent document 1), is considered to be a
promising therapeutic drug for hypertension and the like.
However, the properties of a pharmaceutical preparation
containing compound (I} need to be controlled to stabilize .

20 compound (I) because compound (I} is unstable in the neutfal
'pH range, at which the phafmaceutical preparation is generally
produced. Nevertheless, the solubility of compound (I) is low
at the pH range where compound (I} is stable. In addition, a
combination drug product composed of compound (I) and other

25 active ingredient such as diuretic and the like cannot be
easily formulated into a preparation superior in stability and
dissclution property since the chemical properties are
different.

{0005]

30 . As a combination drug product, a combination of a

2



2: US-B-5721263 patent docunent 3: JP-A-2001-294524 15 SUMVARY OF THE
| NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0006] A
Preparati on containing conmpound (1) and a diuretic is effective for the
pr ophyl axi ment of circulatory 20 di seases su o ensi on
cardi ac fQ?Pgﬁgbiﬁggbetic nephr opat hy, arteriosclerosigegﬁgzpﬁe I ke, and
has extremebympoigh ¢lavingaknusefidinesin II antaddmeigirabketivityhanpraesent

invention is to provide a solid preparation, superior in the,stability of
conpound (I §© d"agl&f?uﬁe??"&rg?'s\@lcl%lgg {Ra %f?%s%ﬂct'ﬁ“legﬁ %f bp%rr“%yary

t her eof . MVEANG: & 15Q01 NGpTEEa PROBIEMSNA0AThg acetamifophpnegeatuiewent or s
have conducted intensive studies in an attenpt tq sjnultaneogusly, .achieve
the stabilifhtaineshRAyodndeBarEFing ﬂré‘r‘ﬁﬁéﬁ%éggtm%ﬁ‘%g%disgggfﬁﬁoif‘Pef)r operty
thereof fy ofnbis P 3adte0And apeJeaitn dikhal ot &l @b beetani héphen
unexpectedl y ‘acconpl i shed bé the co-presence of a pH control agent and |
compound (| YP2keRf At B) aEf JS9Ry, BPYSVeLpA EBHPIORNEYRHEYS he pH

range of a 159&&&@@3@%&%5%& ey enld t0daupkl 86, haliGd isAmetshedhsly
solubility of conpound (1) becones |ow_ In_ WZ2010/Q13835PCT/ 3P2009/ 063833
addi tion, tagjords sirugusgabhaity andiselrPidhby cIIYd GRFEBHEEI M ng a pH

cont rol ageggq&g&ygeﬁggrhBErbééﬁthﬁégd by .separately granul ating them
whereby a preparation nore superior in the dissolution property of conmpound

(1) as sieofpBRBPN d-IF&neral granul ation preparations can be obtained,
whi ch resul tgdmip i rGeHREEL | On of the present invention.

patent document 1l: W02005/080384
patent document 2: US-B-5721263
patent document 3: JP-A-2001-284524
15 SUMMARY QF THE INVENTION
'PROBLEMS TO BE SOLVED BY THE INVENTION
[0006]
A preparation containing compound (I) and a diuretic is
effective for the prophylaxis or treatment of circulatory
20 diseases such as hypertension, cardiac failure, diabetic
nephropathy, arteriosclerosisland the like, and has extremely
high clinical usefulness. 7
The problem of the present invention is to provide a
solid preparation superior in the stability of compound (I)
25 and a diuretic as well as the dissolution property thereof.
MEANS OF SOLVING THE PROBLEMS '
[0007]
The present inventors have conductéd intensive studies in
an attempt to simultaneously achieve the stability of compound -
3 (I) in a preparation and dissolution property thereof from the
preparation, and found that the objects can be unexpectedly
accomplished by the co-presence of a pH control agent and
compound (I), and further, by adjusting, with a pH control
agent, the pH range of a solid preparation thereof to a pH

35 range in which the solubility of compound (I} becomes low. In

3



[ 00087 Accordingly, the present invention relates to: [1] a solid
preparation conprising a conpound represented by mthe formula (1): (1)
wherein R2- is a nonocyclic nitrogen-containing heterocyclic group having a
depr ot oni 24BPYHAFPDgen atom R2 is an esterified car bBYKTIPHPH683ENnd R4 i s
an optional ti I I I h control
agent and aédddl?ri%?ﬁ cEHéfd?él%]g% \QE(;IIEH gh%#e%ac%atﬁl%g%@o%n& %rﬁf/ﬁ%uélr ei %’)_'t he
conpound r eperdsdmiad ByPH eorfigodupgett )can ke $arthenestatiljiged by

((j|5h§/n§£ 2y|122 %%g?a% g gfé%fﬁ%ﬁbﬁﬁ%%} 4- %%ﬁhkf% gln%(?nno gol 2?7- car box

yl at e pot assinanisal in the]diswelasivd preperty iodn CanPPQI]ld ofT)[ 2s, Wnerei n the
diuretic s hal i r [

pr epar at |;on 0 a%rf]td % (?%Igrna e%gg?%@ %ﬂ%‘i‘ggr‘?ﬁguﬁ rbiéprotg?ent eé by the
formula (1)whisk &e:saﬁhy«i h ohel c@mgilekibdn 4o [Bheeplipbent invention.

2- et hoxy- 1nﬁq€°z° (5- oxo0-4, 5-di hydrol, 2, 4- oxadi azol - 3-y1) bi phenyl - 4-yl ] net hy|
}- 1H benzi die-7- car boxyl ate potassiumsalt, and the diuretic is

chl ort hal i done, Accor{:lSz]ig]’.}he thel pdepeepaimérmio@f r[él?temm xein the pH
control age 30 h H 2 10,5, W)2010/013835 09 3 6] the
solid prepa |or? fePWIaetrl(?PncPﬂgr Torit 6 ggégt é engtéa[jd13

subst ance sﬂhee(ﬂoeﬂuﬂaomthe group consisting of tartari c acid, citric acid,
lactic acid, fumaric acid, succinic acid, phosphoric acid, nmalic acid,
ascorbic atld 5 acetic acid af acidic am no acid, or a salt.thereof, or a
sol vate thereof [7) the I|d peepar ation of [1], wherein the pH control
agent is m)nos dlg(lmfu A i

i on donor, ? / ;
conpound repr sent d by e formula (1): R1

(I}
wherein R' is a monocyclic nitrogén—containing-heterocyciic
group having a deprotonizable hydrogen atom, R? is an
esterified carboxyl group and R?“is_an opticonally substituted
15 lower alkyl, or a salt thereof, a pH control agent and-é
diuretic,
[2] the solid preparation of [1], wherein the compound
represented by the formula (I) or a salt thereof is (5-methyl-
2-oxo-1, 3-dioxocl~-4-~yl)methyl Z-ethoxy-1-{[2f-(5-ox0-4, 5~
20 dihydro-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl}-1H-
benzimidazole-7-carboxylate potassium salt,
{3] the solid preparation of [1] or [2}, wherein the diuretic
is chlorthalidone or hydrochlorothiazide,
[4] the solid preparation of [11, wherein the salt of the
25 compound represented by the formula (I) is (5-methyl-2-oxo-
1,3-dioxol-4-yl)methyl 2-ethoxy-1-{[2’-{5-oxo-4,5-dihydro-
" 1,2,4-oxadiazol-3-yl)biphenyl-4-ylimethyl}-1H-benzimidazole-7-
carboxylate potassium salt, and the diuretic is chlorthalidone,-
[5] the solid preparation of (1], wherein the pH control agent
30 has pH 2 to 5, '



(I') wherein RL is a nonocyclic nitrogen-containing heterocyclic group
havi ng a deprotoni zabl e hydrogen atom R2 is an 15 esterified carboxyl
group and 1k3 is an optionally substituted |ower alkyl, or a salt thereof

and a pH nt, and a second part conprising ajdi ' ichis
obt ai ned ﬁaéﬁ@hﬁfgg I ng separately fromthe first part }%F}é?ﬁ)ﬁys}{@ﬁs%s\gﬁ d
preparati on(®f §Hg sallier prapabetioonpdurid}zovhepeirs diteepHbgorhect aagrita (1),
or a salt thereof th tr.ol. agan e I ned. . 1.0Qs | LSt- part
and the. di Ureriis 3@ s apREaieh dectan e Bh e RONLBACEohE e g e O

t abl et conptastawia afdidst ciayee aminhr ilsetiof achd, fiumstrigartidnd a second

| ayer conprised. of the second .par.t [1 e sofi r Lop of [1],
wher ei n t he®PFr ot ra&ldaggﬁ?s?lgorllnd g%grd ép%%ﬁgna‘%f%'o%%) Sgiu\’/:vta%/é Jb‘?’ t he :
prepar at ionacdtlild arimethddaocfdsd aminicziangda conpaald .tepresénte@d by t he
formul a (I)%cg:{ sal t thﬁreof and a diuretic in a solid preparation, which
conpri ses . a ‘F’Pg:ea%ﬁ’ﬁrgS frol agent to the 30 solid preparation, WO

2010/ 013835P0T 1sH¥ 291a6p88R3a fdom afetfhd¢ wietaipr ahengHdissot ol iagyent
property of,k a conpound represented by the formula (J). or _a salf.theyeof
Prom . S0l 115 FREPRPAL P SEBREA T 0 o EOBRHIRUHE 6 EHB-5aF 1 SH RS and a
diuretic, wddaihmeamar geaséraddi ng a pH control agent to the 5 solid
preparation; and the |like.. EFFECT OF THE | NV I?\l %0 09] The solid
prepar at Fonl®¥ & ROLIFeBERPAFHERT iCGPESTHPE 57 551-[’?5 E6MyoNBP¥1512% FHH
control agefpdmptithd® rdbieSbhted By RIHRVifdemalHr epar ati on superior in the
stability and dissolution property of conpound (1) and the diuretic. BRIEF
DESCRI PTI ON OF THE DRAW NGS [O®] ' 15Fig. 1 shows dissol ution profiles of.

the tabl ets obtai ned

e OO
IL _
o+
N {(I)
wherein R* is a monocyclic nitrogen—contaihing heterocyclic
group having-a deprotonizable hydrogen atom, R? is an

15 esterified carboxyl group and R} is an optionally substituted
lower alkyl, orla salt thereof and a pH control agent, and a
‘second part comprising a diuretic, which is obtained by
granulating separately from the first part,

[9] the solid preparation of [1}, wherein the compound

20 represented by the formula (I), or a salt thereof and the pH
control agent are contained in a first part and the diuretic
is contained in a second part, which is a multi-layer tablet -
comprising a first layer comprised of the first part and a
second layer comprised of the second part,

25 [10]_the_solid preparation of [1l], wherein the pH control
agent'is in a proportion of 0.01-20 wt% of the preparation,
[11]1 a methdd of stabilizing a compound represented by the
formula (I) or a salt thereof and a diuretic in a solid
preparation, which comprises adding a pH contrel agent to the

30 solid preparation,



i n Exanpl e 14 and Reference Exanple 3. Fig. 2 shows dissolution
profiles of the tablets obtained in Exanple 15 and Reference Exanple 4.
DESCRI PTI ON _OF EMBODI MENTS 20 [ 0011] The solid preparation of the
present i NPT expl ained in detail in the fol | owPREIP2009/063833 The sol i d

preparat | ony £ tah%etea§aeaf LR 95 R0 AL ISorC REBBUEEY (42 2 &dona8t 1 ol

agent and a uretic (al so erred 25 to as reparation of the
present i nvmnﬂm)ntefﬁhbys'dh& diquredar i) obr of 3i& phesenat Freem isgdifls

super i or ;b}gliaeazsaﬁtaghlo{:&%{%f){s %‘é”@sfr%%éx?&'& %éosﬁk'PeEﬁé’Eedf“ ahﬁe

di ssol utio und I's al so superior In
stability odlum.mh,uwhiq:h c@epfi3eE2pdding a ph qonéraioamhtﬁmm for mul a

(), RLis a rogen-contai ning heterocydic group having a
hydr ogen atom:"tcﬂéjt%)é%g gé%lrcii’eprotonl zed, such as a tetrazolyl group or a

group represehtge: Bykehe formula WO 2010/013835PCT/3P2009/ 063833 | rp-A

V\/nereln i I >C=S or >S(0)mwherein mis 0, 1 or 2
(e.qg., %#&%FST@OEWfoxadl azol -3-yl group, etc.) and the |ikeare
pr ef erabl e 6009, 5- di hydro- 5- oxo-1, 2, 4- oxadi azol -3-y1l group includes three

tautomers (a', res nted y. & he for Ias C | NUM. 22C N
a'b' and 4, 5-di hf&’ﬁosgfﬁéopﬁ %arf oxXad’ Bﬁle groﬁrpw?nc %J%e(g’l?n ngPgt he

above- mepd | osmgsbumd (1), aﬂdpl_ﬂi corrdi0@g8ht and a dlmr’ehecao‘:mqumvwwnad
el o abl y EERHR gﬁgggé; o B L A R s S LRL XA Rperty
of compound (I) and the diuretic.
BRIEF DESCRIPTION OF THE DRAWINGS
[0010] '
15 Fig. 1 shows dissolution profiles of the tablets obtained
in Example 14 and Reference Example 3.
Fig. 2 shows dissolution profiles of the tablets obtained
in Example 15 and Reference Example 4.
DESCRIPTION OF EMBODIMENTS
20 [0011] '
The solid preparation of the present invention is
explained in detail in the following. |
The solid preparation of the present invention contains
coﬁpound (I), a pH control agent and a diuretic (alsoc referred
25 to as the solid preparation of the present invention). The
solid preparation of the present invention is superior in the
stability of compound (I), and also superior in the
dissolution property of the compound ({(I). It is also superior
in the stability of the diuretic.
30 [0012]
In the aforementioned formula (I), R' is a monocyclic
nitrogen-containing heterocyclic group having a hydrogen
atom that can be deprotonized, such as a tetrazolyl group or

a group represented by the formula



esterified by |ower (C _dalkyl optionally substituted by a substituent

sel ected froma hydroxyl group, an am no group, a 15 hal ogen atom | ower
(C2_6) al kanoyl oxy (e.g., acetyloxy, pivaloyloxy, etc.), |ower

(A4-7) Cyc'vﬁ@%ﬁﬁ)ﬂ?% DXY, (I ower (Cl- Qal koxy)car bonyl 0X¥-cﬁ‘l§1'ﬁo91063833

met hoxycar bo oXy, ethoxycarbonyl oxy, etc.), (lowe

(C3-7) cycl oalKoxy) car bonyl oxy (e.g., cycl ohexyl oxycar bonyl oxy, etc.), |ower
(CL. 14) al kox 9,dd 20 5-net hyl - 2- oxo- 1, 3-di oxol en-4-y1 (e.qg., .

(5- et hyl - 2- oRo- 1, 3- di oxol en- 4-yl ) net hoxycar.bonyl “group, 1-

(cycl ohexylwhereamnbanykoxy) eshoxgrcanbasyb>Cgo pUL-1dbxt be (bi)he\)rbe:fé)ﬁiélr] In the

af orenmenti oned faqrmnul a nal | y 5 substl tu r al kyl,
and pref er abi Yra Y GFef %61959 at laﬂdgg’ﬂ?i?Bn TP3P St PErSH 59fd3 sﬁbsh t uent
sel ected fromd, N¥EE0XYhndr O 1iade AFeNPr@FOtiblel hal ogen at om and a | ower
(Cl - Cal koxy group Spreferably | ower _(C2_3)al k %rt&cul ar | $13{derably
ethyl). 30 [0015P 4wBddhvind mézﬁoéx%cé%%ml FRHEUR 111

conpound r%{l%%e'ﬂaﬁgoﬂﬁrgh@a’f orgruladd( kD) | Sepfdderedplerha phafulzautical ly
acceptabl e salt. Exanpl es of the salt of a conpound represented by the

formula (1) ingjs@e a salt with an Nnﬁ}ganlc base, a g+Owith an organic
base, a 5 salt jut i norgani ¢ acjd Ot Wwth an rga}:i:cOacid, a salt
with a basi idic am no aci N he |ike. Pref‘?jﬁpe exanpl es of the
salt with arfinorganic base include alkali nmetal salt such as sodiumsalt,
potassiumsalt and the |like; alkaline earth nmetal salt such as cal cium
salt, 10 magnesi um salt and the Ii ke; aluminum'salt, amoniumsalt and the
li ke. Preferabl@& exanples of the sabPt with an organi c Hase include salts
with trimetfyl a4m5nﬁa_h%8i-8l~g'~y$§cmln, , 4RbkLdl 0501 P00l igBSupel hanaasTag,

di et hanol am'ne, tri et hanol am ne Ircycl oh exy am ne,

N, Nr - di benzyf éiﬂwla@neérmﬂnheom & hebl'l fad c5 Preferable exanpl es of the
salt w tﬂl a rbgrganl c acid include salts with hydrochloric acid,

hydr obr om c" aci nitric acid, sulfuric acid, hosghorl c acid and the |ike.
Preferable exanplles the afiereméntigned énrmnéanlfé) add inanuesteniiied th
formc aC|d de fl a i Og@&galc
aci d, tartafic 3853 ’Eal &?néé‘?%l%ﬂ%m%%m ri CCEacﬁ:! fglf(%g? |% g%%%ox%lal I C ga d,
met hanesul fester abiet mmumamatkmlmptmdllwmbatiWﬁ%d &+ @ and t he
i ke. Prefer ble exarrple a plope: Toy o u salts
w th argi ni & Wéll 5 s‘oari'?n ‘?%"Z“n P\#dkpxil dn‘% E!n’feragiD gJL' rrp?d:s of
25 sal t szswi ktamca;arﬂlaa:omm howaci (Czidiclkdnoghbty (&.tch ,aspaltyilgxmm d glutamc

d d the lik 0016 5 . AS. f I
(oS ey Bheal ¢ kvl GesPEPOHBRRIARE, S Bed N LN 2
30 et hoxy- | sl RoxyPearidory Toxdi Medgo; InetHoxoxcadbangloldy, -

(yé) ﬁ;{’ﬂ;{‘Y'ze%Jfagkaﬁgiﬁﬁbg%bg ﬁy%g% (e S BRA58 T RESSST RS | and
et hoxy-| - f [ e -4 .3- @ye1éhbxgl bygdarbonléxgxaedtazpl -Idwer- (Ci2s)alkoxy and

yl) bi pheny thyl | - benzi da ol car bo | a 5,pot assiyum sal't e
is partl%l%rf'l‘%?:"‘]d:{gfzef’%ri% 8 OXO %—yf Z .g. @{-mer’c%y%—zpoxosf H#

dioxolen~4-yl)methoxycarbonyl group, 1-

(cyclohexyloxycarbonyloxy)ethoxycarbonyl group and the like).
[0014]
‘In the aforementioned formula (I), R® is an opticnally
25 substituted lower alkyl, and preferably a lower (Cbg)alkyl
optionally substituted by a substituent selected from a
hydroxyl group, an amino group, a halogen atom and a lower
(Ci_gYalkoxy group (preferably lower (Ciy-z}alkyl;
particularly preferably ethyl). - '
30 [0015] '



W)2010/ 013835PCM E20091063833 The salt of a conmpound r'epresent ed by

the formula (1)' nmay. be hydrate or non-hydrate. Corrpound (1) may be
a sol vate includi ng%hydrate or a non-solvate. 5 [0017] npound (1)
i s preferaBP¢MBEE formof a crystal, and prefer anyPﬁE@P?&"ﬁ’PéPQ-"an poi nt

of 100 - 2506 Pafid %tallerg§ 420 o%ggcreﬁ..sﬁ@@r‘r@éd)b JC%Q fodffG (©038]

I oConmpound (1) is contained In the solid preparatlon of the present

i nvention i BB PrEEGEri enpbermaceutiggliyorcerrtalylablsalt .- Hﬂﬁmmiﬁﬁ Adre
preferably Bns 30 % of 99%@&&&%@%9,99&&85 U domBgaused 4

present invention .15 na as | si mul t aneously a |eves
stability of %&hkt pirléqbaﬁat mtnrqﬁnmrbg@enda('ﬁalbrmltdx sSobggRBiCc fraspser &y of
conmpound (| p ' d Ls | i euti cal
roduct . 1 nPaHart g b EBaAlF BsA o BEE wFARLR be R BENARET et on.
The pH cont salt agdm at babecu@e¢qw120amh30paes®mnd mhenfliba. pref erably has

a pH of abo r b b rably
about 3 to g% %ga%l%F%'i éﬁ%o:ff‘?:g% aC| |§E't§llljbar§ g’r?baog'%!éhé% 3 % I{g(r%lld% aci d,
citric aci dalllc:abt imetadi dalfusech casacspd;mnphﬂkiphmtasaam sarhit i anch dihed,
succi ni ¢ aci f, AN Goaghdhn JSLLC ATk dsuafi 6l ¢ 25, A agyaci d (e 9.,
glutam c acid, aspar i'c acrd I'ke Inorganic .salt (e.g
al kal i med ahageddiumalsedlti apd et ﬁuket;ahlsmimmnasnﬂmu lamusahbmasrdlﬁ hmdl i ke)
of these. a k|1d|lcl subs a salt aC| dl% g tance Wt

eV

or gani ¢ bas b E?g SLHR 1 SA8R PSECCFI ﬁ VS g?rhlorfégaéﬂ& 3%8350
i ke, negl uﬂmaﬂlanﬁmbatme mkn)trmeimly\laménée 'gr:,ettmdraatla)a,thgr:bﬁfneand t he

I'i-k d. Th H t t h tabilit f
G Ut antl LIk BRABI RbT Ly O PRECUPBI G & T ORCROpH Spar at i on.

Here, the pﬁh@jcldlm}@ﬂiammnéroﬂ: mgeiibensym’eaﬁyladadirmlﬁméﬁnﬁhﬂné aikxaw ng
conditions: _To.be.specific, it of . . o
V001281008 SBSS RIS GHeTEbB A SHIERLE BFE8 RDaTsRTIG: aFiddagiude
di ssol vi ng galwsﬁmdluygracntbﬁmtarcild,aggdtolbﬂomat efcial, Ad€rht #cid,

concentrati o flek o, HROEGI A LUSAPERGOBAL 1200 bu R liatoed T the

examples of the salt with an organic acid include salts with
formic acid, ace&tic acid, trifluoroacetic.acid, fumaric acid,
20 oxalic acid, tartaric acid, maleic acid, citric acid, succinic
acid, malic acid, methanesulfonic acid, benzenesulfonic acid,
p-toluenesulfonic zcid and the like. Preferable exampleé of
the salt with a basic amino acid include salts with arginine,
lysine, ornithine and the like, and preferable examples of
25 salts with acidic amino acid include salts with aspartic acid,
glutamic acid and the like.
[0016]
As a compound represented by the formula (I) or a salt
thereof, a salt of (5-methyl-Z2-oxo-1,3~dioxol-4-yl)methyl 2-
3¢ ethoxy-1-{[2'-{5-ox0o-4,5-dihydro-1,2,4-oxadiazol~-3~
yl)biphenyl-4-yl]methyl}-1H-benzimidazole-7-carboxylate is
preferable, and (5-methyl-2-oxo-~1,3-dioxol-4-yl)methyl 2~
ethoxy-1-{{2'-(5-oxo-4,5-dihydro-1, 2, 4-oxadiazol-3-
yl)biphenyl-4-yl]lmethyl}-1H-benzimidazole-7-carboxylate

35 potassium salt is particularly preferable.
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5 invention, an acidic substance and a basic substance are conbi ned, and

t he obtai ned pH control agent may be adjusted such that the pH of the

sol ution or suspension is about 2 to about 5, preferably about 3 to about

5, nore p bout 3 to about 4, when the conbin | agent
i's dissol&@%ﬁggﬂg¥¥§uspended in water at 25C at a concggyﬁg¥§@ﬁ&%__l_m/v96
Exanpl es of the atkdsslsubstanempoontieresessdnterDivlyi bhei Sormi¥ec| (Ijé mayn
addition to the acidic substanges having a pH of -about 2 to about 5

nent i oned éﬁb@@“ﬁﬁﬁesaFtQOWTﬂﬂégﬂtF'strong aci ds such as hydrochloric acid,
sul furic acid, pkespbehdc(P5 a6 beaadsblkere Bxaipldeagohytitetdast @ swhst ance
to be used in conbination include inorganic bases (e.g., sodi um hydroxi de,
pptassiunrﬁ%&ﬁ@%ﬁde, sodi um car bonat e, sodi um hydrogen carbonate, magnesi um
car bonat g, 4Gjum car bonat e, nagnesi um oxi de, -"amoni a, synthetic

hydrotal cite), organic bases (e.g.,-- 20 basic am no agid SUChfﬂg | ysi ne,
arginine, etc., FegPawPRe{lards PXeTRFRRIY A e forReOT @ cryst d
control ag u i LBV i.0 sef el evakioydsza

sol ution hgg%ﬁﬁggggﬁfﬁggi%3“%§§%§¥?§§§? %fi%ﬂ{o gébgﬁcﬁgas sodiun?

di hydr ogen pl2@$idat espemisddadildfh 2518QfRar ate, a conbination of fumaric acid
and sodiun1igalaﬁonor and the I'i ke, The pH control -agent to be used
in the present I'nvention is preferably nonosodi um_fumarate or, a caonbi nation

of fumariocc acid &empewvedufd) dif ¢oRsRined Bdie GPLiFuRBRPRIAGI &td 56

sodi um hydi g dGeTaYyDR: HSPGd h cREBLRAISATE (D02 cbNwibe shlddbably
preparatiorf of the present invention, the pH control agent is contained-in

a proporti dn 0f400we%, - moge g Lanadflyr 8bty3Q WH- 10 w% nore preferably
0.1 - 5 W %,4fqst he 35 solid preparation. WO 2010/013835PCT/ JP2009/ 063833~
[ 0022] Exa q Sof the diuretic in the present invention include xanthine
derivatives (e.gThet hBobeurrigle agsgiturpsheiesadtian threbbr Rkl EERRAGM

salicylate etc.), i azi r rats {8y PR32k d8rability of

cycl openishinéazylpc}igee, a%pi %%I g@%ﬁeﬁéﬁ%&%ﬁﬁ%roc 'yoraot hi azi de, AR O

hydr of | unrettttieazireparbehey| ¢ droprundot( B aandledi grmdttionzpaepe ey ythi azi de,

met hycl ot hi azi de et , santial d [ .pre it :B.81e $SPi4Onol actone,
triant er ene"SEC, % 35} bgﬁ‘?ﬁé '?ﬁ%ﬁ%&e ggg%gﬁi nhi gllg"t %%?légage acet azol am de

etc.), chl gsiehemrenesiohl opardwts .agént additipn, eRuoel hpHidmisolrebenssde,

i ndapani de etc.), azasenide, JjsQsorbi t ryni L. .0 ret ani.de

buret ani de,mﬁ%ﬁ%sélﬁegelﬁn(ao%%nq:l & %E%e |H]u%§tnl¥golin§§ Igt p@eé%n?ﬁ:e%v%ﬂti on
al so i nciudgse sAldsenaf ihhention preferably has a pH of about 2 to about

5, preferably about 3 to about 5, more preferably about 3 to

about 4. For example, an acidic substance such as tartaric
acid, citric acid, lactic acid, fumaric acid,- phosphoric acid,

malic acid, succinic acid, ascorbic acid, acetic acid, acidic

e
1Y

25 amino acid (e.g., glutamic acid, aspartic acid) and the like,
an inorganic .salt (e.qg., alkali metal salt, alkaline earth
metal salt, ammonium salt and the like) of these acidic
substances, a salt of such acidic substance with an organic
base (e.g., basic amino acid such as lysine, arginine and the

30 like, meglumine and the like), a solvate (e.g., hydrate)
thereof and the like are used. The pH control agent
simultaneously achieves stability of a diuretic and
dissolution property of the diuretic from the preparation.

Here, the pH of the pH control agent is measured under

35 the following conditions. To be specific, it is the pH of a
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/'5 conpounds recited as the above-nentioned diuretic. As the
diuretic in the present invention, a chlorobenzenesul fonam de agent, a

t hi azi de preparation and the like are preferable, and chlorthalidone,
hydr ochl or'¥® RpI213§E5 and the like are nore preferabl BETESBOO6H5T v,

chi or thal i doge, 2 $:PLELELANS, oh328h bp SNEdIRERENb: | UGN bNe
diuretic is contalned in e solid preparation 1-n a proportion of

general | y, PH IlcentB®lnwedefappr omteat ety 28] st edconcemfatattilpn odt al wivs.
conmpound (| o@zsofnd pH control agent will not exceed 100%, preferably 0.5
- 40 W% re preferably 1 - 30 wt % Specifically, chlorthalidone
(converted into &S rtde pBrognimpicageained be usqs dpotheoprefenyeneral |y 0.1
- 60 W%, p 5.-:40 w9 f er.ahl. %

Hydr ochl o o{ﬁegéiiaigierx ( ggn%%?z@% S!t%?%ga%‘?e% 1?aa(t)grl#) ;F'Egg%fr{l\%egi Hed in a
proporti on ofmyerestalangd Ohd obtGinsd/pHprehtrablagetsmay 49e vadjugtmde
preferably 1 - % 0241]...A nr .abl e f f .the.sol, r ration
of the presse?ﬁ’h g%a%l\}:eﬁt #’%nofsthée %ro gﬂﬁlgﬁ'g i%ﬂ %%Breg’isﬁggoﬁ%o%(gj%z)e%%s

(5-net hyl - a2M@2015)/ @reda3586TY FHRA0F/ B63888uR-nx more3pde Daodb Uy \Hbomet hy|
2-ethoxy-1-1[2' -(.5-0xq-4, 5-' . : .

di hydro- 1, 2%4€%>ébd?l%zgl'-ggﬁ)wepﬁéjrwlpiéyﬁ{ rr%?rhtyrﬂl- Ja.%renr:]zﬁri %laszsoqlé’-e?- car box
yl at e poipsst usmisidrdedndnt et st Wieisec i st chlcanicbatralotwn & [10Q25k.

Exanpl es of _the soli eparation of the present invention include a solid
prepar at i onEéﬁf‘]’?]:ﬁﬁ é&f %F‘eo?(éjr Ja%rﬁ”%sgfapﬁfe i %?15%%6115 egs lflaﬁ?r;ikﬁr,’atdroé’nul es,
fine granul esclwdpsudlneadaptids wndhshaclike. substancésehatbig, a tgke of

enmbodi nent s, of t sol i d preparat.ion of the prese i pvention i.nclude the
ol Do ng. prapat dt i Sheboufs§ Ridea ) ARRE P P A eal R Be ASaR and
granul ati ngaeDdPasinth @k) hyarddhloila alcidgeshl fune o adid; ephesgisémigt e
granul ati on preparation). /5 ) A solid preparation containin f.irst
part  contai AFHY A LA Rt R

cont ai ni Ng @ebik=edicsh iwblGhe | BncrijadiineBabys sepas.gt eodivgr Bpdttidig t he
first part and the second rt (separati -granul gtio reparation - a
singl e | ayePOtaTi HSgorssen SO SPERAPART o BHEH REATBYn

conpr essi oncaBh&th Atk ,a abhebi PRI dadatien| BE1E0MP WHbonbleaNdagngddsont r ol
agent, and a second part containing a di ur&iti_c i nde endentlg/, which are
separ at el y §FaPtd AP E8e paYatheig g YREPAET SRt Py e PHOAALGNPESES (8-

20 basic amino acid such as lysine, arginine, etc., meglumine,

and the like) and the like.

The pH control agent to be used in the present invention
preferably affords a solution having a buffering capacity at
pH 2 to 5, such as sodium dihydrogen phosphate, monosodium

25 fumarate, a combination of fumaric acid ana scdium ion doner
and the like.

The pH control- agent to be used in the present invention
is preferably monosodium fumarate or a combination of fumaric
acid and sodium ion donor. In addition, fumaric acid and

30 sodium hydroxide may be used in combiﬁation.
[o021]

In the solid preparation of the present invention, the pH
control agent is contained in a proportion of 0.01 - 20 wt%,
preferably 0.05 - 10 wt%, more preferably 0.1 - 5 wt%, of the

35 solid preparation.
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mul ti-layer tablet), or by coating one part with the other 25 part, which
are separately granul ated (separating granul ati on preparation - coated
tablet). [0026] The solid preparation of the above-nentioned (1)

si mul t aneousl y achi eves di ssolution property and stabil] onpound
(1) and a¥® %fﬁ@??ﬁssr espectively in and fromthe pr epargﬁ’#ﬁ&i%ﬂggﬁ

reof by the
addi tion ofrgpaphl control agent. In the above-nmentioned (2) and (3), the

di ssolution property and stability of, compound (1) apd, the .diureti re
Feapecti vely | npFsobEL e ane JSUFOEH]E RBeoBEPES SUB I P 05 683833
The solid pLepaiati @8- Ofativad aboye; Mddmmned nel soasim bea icydated by a

met hod known per se (eq.:@gIi ,. met hod descri bed i n- %he J@ganese Phar macopoei a
14t h Editi drrecbsaming MG SALPFYLAT RISy, tBEBFLER PTG E8und (1),
a pH contr O(Ie.%9?nIeth@afiidg,etéy%ﬁ_oﬁgﬁi:ﬁié@ﬁieﬁ}n@rﬁ.&ﬁlbk&ﬁeﬂiﬁﬁidﬁé}d, a bi nder
is added”to the mxture to gi've granules, a lubricant and the like are
added t o t hydgoghlpeatRRE hygraftupethianigdéed into a tablet. Granules
and fine grar g?gc 18 a5 QUCSLh P8 AR Ogod prvidBidy, to that of
the tabl et .ba&r&lﬁﬁy nt OZQDcaseal of a capsule, the gbo%-rr,enti oned granul es
and fine gmerthbiyedothbatide etd.n,acebpaldestesiorg RrrgagRtiRns (e-9-/

hydr oxypr opyl. | 9s8 drbhe dike, Aab8bRati ¥Shydrade active

i ngredi ent r%g%glg#\eﬁéé&are a?\[‘l'l g% ?n a ?aps&l e 15cont a?lni ng gel atin,

hydr oxy prooprhmsiipcs el ¢ ud os cata zphanidke2tq.0028] The solid preparation may
contai n addi.t.i ve n lﬂml 1%l L0 {hey phapieeeniifd@dnd,i el d. Exanpl es
of the addicihll\?écolgﬁggﬁ%%g#il er,&gi %ﬁ%t’%%rgn% bi nder, | ybriI::ant, 20,

col orant, piéfirasstidel hmdapamisier B&ct Ant 2ze3eadide, 7 60SQEPHLR arfthaOryeF, ,
glidant and t.he |ike, _These I L deNagl AAPUMkLOoNYgat i onal |y
enpl oyed R Bﬁé?ﬁ%%le‘ﬁ + B, f%'grzg Exanpl es of the filler include
st ar ches sutimmsi25inotmstmradentpinaentsemraso Wheandss asaits [ &hgt arch,
partly pregel atini.zed starcl g Lhi zed r ppiQus starch and the
li ke; suﬁa?cqé'f?c?ugﬁﬁafeﬁjr%% QHSSQQ%C%E%é%Ct osozlfe%f ?%gfose, gl ucose, nannitol
(e.g., D-mannitolk, therdivmdtileig. the® poedrniolipvestyenridol (e.g.,

D-erythrlt(ggiof% %Qgégeéﬁfkéﬁg%ide agent, a thiazide preparation and the

like are preferable, and chlorthalidone, hydrochlorothiazide
and the like are more preferable. Especially, chlorthalidone
20 is preferable. '

[0023]

In the present invention, the diuretic is contained in
the solid preparation in a proporfion of generally, 0.1 - 60
wt% (appropriately adjusted so that the total of compound (I)
25 and pH control agent will not exceed 100%), preferably 0.5 -
40 wt%, more preferably 1 - 30 wt%. Specifibally,
chlorthalidone (converted into a free form) is contained in a
proportion of generally 0.1 - 60 wt%, preferably 0.5 - 40 wt%,
more preferably 1 — 30 wt%. Hydrochlorothiazide (converted
30 into a free form) is contained in a proportion of generally
0.1 - 60 wt%, preferably 0.5 - 40 wt%, more preferably 1 - 30
wtk. )
[0024]
A preferable form of the solid preparatiPn of the present

35 invention is a preparation wherein compound (I) is (5-methyl-

11



30 |i ke; anhydrous cal ci um phosphate, crystalline cellul ose,

m crocrystalline cellulose, glycyrrhiza uralensis, sodi um hydrogen
carbonat e, cal ci um phosphate, cal cium sulfate, cal cium carbonate,

pr eci pi t a@238P1BBIIM car bonate, calciumsilicate and tMME/HRKI3/063853 [ 0030]

W2010/ 013 TLIR2 633! f—’isﬂffﬁ' sq0f r4he 4li sinegrant include
am no aci dBZB:'s%F;grré:'h5 %%%1‘%[ g??ﬁ,)mgg?%]éxynet f/ﬁ(?{(s:(:al'l I{ 1[1% osgjloééglngi'%m

car boxynet hiilhyelrbul o2 £4-codiiancd adbpk\riathepyistaytmettreilHose sodi um
carnel | ose .cal ci rel | odi 5 _Cr. o)V : uhsiituted
hydroxypro&’ﬁ%czéf#g}%é%?sﬁ% [%)?f/‘%?%ﬁ%l %%gc l, sggiigmgfég?%%x;#ﬁfgté%%ps %rch
and the |i kslorfbB31idone. Exanpl es of the binder include crystalline
cellul ose (g, m crocrystalline cellul ose), hydroxypropylcellul ose, .10
hydr oxyprsop@‘%éghyl cel l ul ose, polyvinylpyrrolidone, gelatin, starch, gum
arabi ¢ powder, tEagashed hhf caebexyheétpydmealatilbosef sheipmassng nat e,

pul-lul an, glycerol and the |ike,.[,0032] Preferabhle_exanples of the

| ubri cant %ﬁée&&éoﬁab%%iﬁcfﬁnalﬁoéf'éa?ﬁ? eral oty Fglg%‘?i(;? r%%ﬁ SFith stearat e,

talc ( gyri faicm'itntiatga*t;%sm?e_rmek aeggagseg(, fgiiatrml léFi'?f\imtml 1tet=sg,|rralr a; e o

nmonosodi um sal t _an i ke anples o e colorant include foo
kb BEL FEF SiK

col or s suctFHESUEES fb. 5, Food Col or Red No. 2, Food Col or
Bl ue No.z;p2 and t hRekéRéref aort eakedtodmts, ofditheosol fd oxietmmtdohhet| i ke.

[ 0034] Exanpl es of the surfactagnt Jj ude sodium | auryl sulfate,
pol ysor bat €150 PXE8FY X%Y?ﬂﬂlé?ﬁ’eﬁfﬁg)@%l%%VFBH&@?B%VW%ZS and the
| i ke. Exanp{is aokolhe stehiddtzen oBehisted e aikengl and ejrannditirmgedet at e,
nheotinic actd Amatr) OVS QIRC0T 208nt thd ' G:bORP (A @
granulation preparation).
15 (2) A solid preparation containing a first part containing
compound (I} and a pH control agent, and a second part
containing a diuretic, which is obtained by separately
granulating the first part and thé second part (separating
““granulation preparation - a single layer tablet).
20 (3) A solid preparation obtained by compression-melding a
first part containing compound (I) and a ﬁH control agernt, and
a second part containing a diuretic independently, which are
separately granulated (separating granulation preparation - a
multi-layer tablet), or by coating one part with the other
25 part, which are separately granula;ed (separating granulation
prepafation - coated tablet). -
[0026] )
The solid preparation of the above-mentioned (1)
simultanecusly achieves'dissdlution property and stability of
30 compound (I) and a diuretic respectively in and from the
preparation thereof by the ‘addition of a pH control agent. In
the above-menticned {2) and {3}, the dissolution property and
stability of compound (I) and the diuretic are respectively

improved further.

35 10027]
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| emon 35 aci d, Exanples of the acidulant include ascorbic acid, citric
tartaric acid, malic acid and the like. Exanples O the flavor include
ment hol , peppermnt oil, oil, vanillin and the |ike. Exanples of the

glidant i .aht anhydrous silicic hydrated silicg LOXI nd the
i ke. vw%é#@’f%%mwwzoog/ 063833 The above?’kﬁ#@ﬁé{g@s’gdditives
qﬁy beI adm' Xt ur e Tefe, @m%aoErep%ﬁHi@nkbmdshatamvapwmﬁbheaematc't-an -HeD036]
e solid preparatjon of the above-nentioned (2) containg 5 a. first part
and a secorRFSFEd B enmgFRod JH%at BFY ﬁ?ah%i%t’e&}etéﬁg aﬁﬁcﬁjebepci oduced by

a nethod know Rgjant@e PharmacdpbdilRe 138 EdipiepareénarnloRullee for
above-nentioned (2), the first part in the present invention is a part
(conposi t i FHERGHEACASAg conpound (1) and a pH control agent. /o [0037]

The amount of thePBExaRARLED! caffiind QIPE ASedl ddhddtd BgeAeNta idiMerdie) IS
preferably 0.01 - 20 parts by weight, preferably 0.05 - 10 parts by weight,
nore pref eragsiiyriyes and phetLikyy ags ghkedpar BUEledadss 28¢edeiyithof the

above- /5 nentiQRedof bistk §A4duldL0038lubricant iR WoieOht k& ki Lideepnpound
(') to a pH control agent {conpound (1): pH controel agent) is preferably 1
- 30:1, norte 7hef graphyes andsthe mixtare prefEaiAtPddnto2e: 4abRF { 0039] The
above- ment 'c%g% fels! §Edpg§.fae't§ré}ﬂﬂels' Bhhegh &5 A@&&o@%cba‘ﬁgsa mesdiaRe and a
size that atford a solid preparation together with the bel ow nentioned
second partsiMid@soro that of the tablet.

In the case of a capsule, the above-menticned granﬁles
and fine granules are filled in a capsule containing gelatin,
hydroxypropylmethylcellulose and the like. Alternatively, an
active ing:édient and a filler are filled in a capsule

15 . containing gelatin, hydroxypropylmethylcellulose and the like.
[0028]

The solid preparation may contain additives
conventionally used in the pharmaceutical field. Examples cof
the additive include filler, disintegrant, binder, lubricant,

20 colorant, pH control agent, surfactant, stabilizer, acidulant,
flavor, glidant and the like. These additives are used in an
amount conventionally employed in the pharmaceutical field.
[0029]

Examples of the filler include starches such as

25 coranstarch, potato starch, wheat starch, rice starch, partly
pregelatinized starch, pregelatinized starch, porous starch
and the like; sugar and sugar alcohols such as lactose,
fructose, glucose,'mannitol (e.qg., D-mannitol), sorbitol (e.g.,
D-sorbitol), erythiitol (e.g., D-erythritol}, sucrose and the

30 like; anhydrous calcium ﬁhosphate, crystalline cellulose,
microcrfstalline cellulose, glycyrrhiza uralensis, sodium
hydreogen carbonate, calcium phoéphate, calcium sulfate,
calcium carbonate, precipitated calcium carbonate, calcium
silicate and the like.

35 [0030]
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25The above-nentioned first part may further contain additives

conventionally used in the pharmaceutical field. As the additives, those
simlar to the aforenmenti oned additives can be used. The above-nenti oned
first parW@2aHoB$83 oduced by m xing 50 conpound (1), BCTR269#63883 agent

and, where necessar t he ve- ' addi_tives. a ranul ati the
m xt ure accordi ngx?ﬁ{op %iesme ]ﬁggekﬁggv# ép%#}e%ét qﬁSBﬁﬁ alnﬂlg‘Hj a%ggg-’ rr'g%%?%ﬁ’ed
first part cerekerabhy cordcxiymetBElcehibolast,( cplé¢pref-erably

O e L g B LAY o VOZU A0S I BEFPON.004833 1) oty

3-yl) bi pherghrméiyblaesddidm, 1 Haltrat i os« az0l v, carbscasnatld opet asdivum sal t) ;
a pH control agent referabl u i ¢ .acjd _and sodi ydroxide); a filler
(pr ef er aBl frﬁﬁg’ﬁﬂgﬁ("g%hdl%’_@%g%éﬁ%%‘g %430513’858??’9%%@% Siider (preferably
hydr oxypr opyldeekiprope)stdX®) 2kodium carbvecymeehpll pieatch mrichehpr dbkat
I nvention is a_part (conposition) containing a diuretid. /0The ,
a_bove-nenti[(%’é&]second part is not limted as long as it has a shape and a
fs! ze that af 1E or dEjﬂaﬁ]SIésﬁ d¥ epar Bi haer t Dpeidier cwiysbal hinalevguiesti oned
Irst part. [0043] - The above-nentio secon art may further. contain 15

additives dén@ent POREPFSYIISddLPR Fﬁﬂf‘g%%ﬁ cg‘HEFffﬁYP?‘%/%Y]d:.Elﬁé‘lose'

10 hydroxypropylmethylcelluleose, polyvinylpyrrolidone, gelatin,

starch, gum arabic powder, tragacanth, carboxymethylcellulose,
sodium alginate, pullulan, glycerol and the like.
[0032]
Preferable examples of the lubricant include magnesium
15 stearate, stearic acid, calcium stearate, talc (pﬁrified talc),
sucrose esters of fatty acids, stearyl fumarate monosodium
salt and the like.
[0033]
Examples of the colorant include food colors such as Food
20 Color Yellow No. 5, Food Color Red No. 2, Food Color Blﬁe No.
2 and the like, food lake colors, diiron trioxide and the like.
[0034] '

Examples of the surfactant include sodium lauryl sulfate,

polysorbate 80, polyoxyethylene(160)polyoxypropylene (30)glycol
25 and the like.

Examples of the stabilizer inciude tocophe;ol,
tetrasodium edetate, nicotinic acid amidé, cyclodextrins and
the like. ‘

[0035]}
30 Examples of the acidulant include ascorbic acid, citric
acid, tartaric acid, malic acid and the like.

Examples of the flavor include menthol, peppermint oil,
lemon oil, wvanillin and the like.

Examples of the glidant include light anhydrous silicic

35 acid, hydrated silicon dioxide and the like.
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the additives, those sinmlar to can be used. Specifically; it contains the
af orenenti oned additives a diuretic (preferably chlorthalidone); a
filler (preferably mannitol and crystalline zo cellulose); and a bi nder

(prefer abI ropyl cel I ul ose). [0044] The ioned
second par aéﬂwg’gy%r oduced by m xing a diuretic and, \Klﬁi’ﬁeﬁf’?«z{‘gﬁe%‘gary, t he

above-mentioned ag@d Ebwes-RAeGt St ladlding vi B endy Xid! e mageardi aig. $wb et-hod
known per se. 25The ampunt of the diuretic is preferably 0.1 - 60 parts by
wei ght, noreeTR dHadshPy BR52PPEPTIE s TBY1fei ght, nore preferably 1 - 30
parts by we @55 per 100 parts by weight of the above-nenti oned second

part. [0045 he vvelg rati o of the second part to the first part in the
solid prepar atl orTb(?f sphédppeekatatiione i She (ewndepiionedr §4) Frnbaing

pr ef erably Q. j_ilrstlgwal't HRACa PESESHARRY0- dhicP: dve MaparREEIgrably, 0.5 -
3: A single |layer table produced by mxing a first part and 35

a second pag¥anuditen . aredseparke AnpdgeaAubEt 2dReidind koPrReper se.
02010/ 013835PCT %2391%/ Qéﬁﬁ&%@&dﬁe&eﬁ senyﬁ@tasaw&ngnﬁegea N(3he the

pharmaceutical fi el and’ en conpressing the mxture is also
enconpassedfirstt rper§onndtlp¢ @e&%tntonn@ﬁnthen pkgemRIEn AP tiomapsul e

produced by, Jﬂﬂaim’l%t ﬁ‘g‘?f({r_gl nténgngd Al %&Ala Lnttablet in a capsule s

(e.g., hydroxyprop Iose ca is al'so enconpassed in the
solid erpamﬁ&“ﬁn of the present invention. A capsul e produced by

directly Tilling e lnal oA ul LiReSEEONL AN, uNLEhy a0 geparately

granul ated, or together wt ove nment i Itives a capsul e.
(e.g., /o k[ymsnr@riopyhh’e@hyiszeﬂﬁaﬁe@@blya@s@ulej 40s palrts bric‘eﬂmsised in the

oL, o OB ey e PLERE b Ey LR Ol prpergbly BB S0H
are separ atgdstgignukagbt, pend 1B phetprbpavedghon oofamhbealptpw-uced by
con}[)resm ngmérg__dieo%%gd%%gg éé@é.e parts, or coating.one part with the other
P £0038] |
The weight ratio of compound {I) to a pH control agent
{(compound (I): pH control agent) is preferably 1 - 3051; more
preferably 5 - 25:1, more preferably 10 - 20:1.
20 [0039]
The above-mentioned first part is not limited as long as
it has z shape and a size that afford a solid preparation
- together with the below-mentioned second part.
[o040] : _ s
25 The above-mentioned first part may further contain ' -
additives-conventionally used in the pharmaceutical field. As
the additives, -those similar to the aforementioned additives
can be used.
The above-mentioned first part can be produced by mixing
30 compound (I), a pH control agent and, where necessary, the
above-mentioned additives and granulating the mixture
according td a method known per se.
[0041]
" The above-mentioned first part preferably contains

35 compound {I) (preferably (5-methyl-2-oxo-1,3-dioxol-4-
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[ 0047]
ment i oned

(3)

Specific exanples of the solid preparation of the above
I nclude [1] coated tablet (A) containing an 20 i nner core of

the first part and an outer |ayer of the second part;coated tablet (B)
cont ai ni ngva30%0{413835 core of the second part and an out BETARZHWN06IE3 t he fir st

part; [3]

pH control

pr oduced,

a

AL A SRS FOMLILLRNf 4 slyd 8ISt 0k LI, b

and a secon
the first pa+rylXsiphHeayprsodutbaeihyl H-0H-beanjphiasjaapleniaarpegafsound (1),

a

agent .and, re_necessar [ tiyves . Af r | atjqn, where
necessary, BACOPErH i%%gf %Ir@fncgo,na%l%%vg%%?éczcl}arrlisaerfgsr?l}%k ang %h% alclc‘{%e may 30
be applied. ap@0#Hium hydrodhdeputerfillaper (pfefdmidgcondnpeel aah be

f or

eX

salt t hereofJY%a

le, b anul ating a diyretjc , chl orthal i done or a
lé’&df:?ngg?s S e?sgﬂ}ae%SLﬁfee(f%gg'PiIXg can be perforned,

for exanpl eny®¥yo:68Hpe36edIulosd2010/ 013835PCT/ 3P2009/ 063833 coating and

The additive is preferably a binder and- the |ike. [0050] For

production 6P94¥hted tablet (A), an inactive .5 internediate |ayer may be

inserted between ik iseBBhdCHEL: aitd thid Qrbeent aysreritdopr eyeatpartdi r ect

The internediate | ayer contains, for exanple, the follow ng

coating baséCHRRPSHddIoN) vESNFRINIMRE GG TFhiCt nt er nedi ate | ayer preferably

cont aibnsl&l wat er-ﬁ% %b@efaﬂnéﬁ%i&%l d’( R@ddaaepart ﬁdgidtdaﬂhitﬁ@ 4905ty as

The above-nentioned coated tablet (B) can_be produced in the same manner as
é'r)hééc ﬁgc’ ‘g élgis

the like.

contact. .

in coated t#&ble2s (3n)shepeephdt Matizsh

5, rd § B4eR_TA T hner core

and first papletifet'SAENAEHANAIMNEmdritY@hed first part.
" ~ [0043]

15

20

23

The above-mentioned second part may further contain

additives conventionally used in the pharmaceutical field. As

the additives, those similar to the aforementioned additives

can be used.

Specifically, it contains a diuretic ({preferably

chlorthalidone); a filler (preferably mannitol and crystalline

cellulose); and a binder (preferably hydroxypropylcellulcse).

[0044]

The above-mentioned second part can be produced by mixing

a diuretic and, where necessary, the above-mentioned additives

and granuléting the mixture according to a method known per se.

The amount of the diuretic is preferably 0.1 - 60 parts

by weight, more preferably 0.5 - 40 parts by weight{ more

- preferably 1 - 30 parts by weight, per 100 parts by weight of

30

35

" the above-mentioned second part.

[0045]

The weight ratio of the second part to the first part in

the solid preparation of the present invention (second

part:first part) is preferably 0.1 ,'10:1, more preferably 0.3

- 5:1, more preferably, 0.5 - 3:1.

A single layer tablet produced by mixing a first part and

a second part, which are separately granulated, and further,

16



15 [0052] The multi-layer tablet of the present invention conprises a first
part containing a conpound represented by the fornula (1) or a salt thereof
and a pH control agent and a second part containing a diuretic, wherein a
first layer is conprised of 20 the first part and a second |ayer is

conpri sed v&?z‘flﬂ’glsggscond part. [0053] The mul ti-| 5934‘“’7[021%?68?330f t he
present i nvafdiitdivelss contrepaidnLlllandsedl im ties pisdmeguascel fherd, -and-
preparation wherein at 25 | east the first #%gler conprised,of the first part
Bnd the secOi: ISRTBFEEOREF| So0 THEEHE SBCRHE ICmRPE PRt 451 8T y> T e,

[ 0054] | n gskligdaremiohhefnuhé ipteiedmit tiabeetiom. t hecppesbatpRiudedebli on nmay
have an i nactive internedi ate | ayer betvvefnbf_ he fi rafbh La¥er and the second
| ayer. [0055111ing thepaRovaarsRiiiarefayiratantafes (FaPh&  ptBsrtaR tion

has suchsi n(tecv'.rgm?dh?ﬁ@ok?ﬁ@épylrﬁh&:l@d.t@&iﬁlb@é|¢&%5’§iﬁ%)(ﬁlQCéE§§Ed 35
preservation stability, such as time-course, deconposition of WO
2010/ 013833EPFPPSE69/ HB3BBS spkid BTPREFREtIINYE HoswBredeRt f RYsdf8ss and

the like,. decreasedpdissopridiidas babih Féyr HHGN 13 nki BRe COUFSE 1aNgea i N
di ssol ution pattern of active ingredients and the |ike, and so on) produced
by i nt er actifén Ss€CREeRaFhe HERGH @TPn§PRATRIRY SRy 1Bt tor @F diqasihierel y

suppr essed.iff028k above-mentioned additives, in a capsule (e.g.,
i0 hydroxypropylmethylcellulose capsule) is also encompassed in
the solid preparation of the present invention.
[0046] _
In the solid preparation of the above-mentioned (33; the
. first part and the second part are separately granulated, and
15 the preparation can be produced by compressing independently
these parts, or coating cone part with thé other part.
[0047] . _

Specific examples of the solid preparation of the above:

ﬁentioned {(3) include [1])] coated tablet (A} containing an

20 inner core of the first part and an outer layer of the second
part; [2] coated tablet (B) containing an inner core of the
second part and an outer layer of the first part; [3] a multi-
layer tablet containing a first layer of the first part and a
second layer of the second part.

25 [0048]

The inner core of the first part can be produced by, for
example, granulatihg compound (I), a pH control agent and,
where neceésary, additives. After granulation, where necessary,
an operation of drying, sieving, compression and the like may

30 be applied.
[0049]

The outer layer of the second part can be produced, for
example, by granulating a diuretic (e.g., chlorthalidone or a
salt thereof) with additives, as necessary. '

35 The cecating can be performed, for example, by compression,

17



The nulti-layer tablet can be produced, for exanple, by the follow ng
production steps. Conpound (I) And a pH control agent are mxed with /o

additives as necessary, and the obtained mxture is granulated to give the
first partWORPYOEIB: anul ation, operations suth as dryi B§TAE08063%3 and t he

li ke may be.per il npg where; Pe’i'ﬁéré{ddir{ﬁée?ﬁ%} Brer@fhiy VLG9l  MLXEd

where necessary to give the tirst layer. / n, a diuretic 1s granulated
with additivkee Hiskenecessary, and the obtained second part is mixed with
addi tives agg ssary to give, the second |layer, which is put on the
above-nentioned first layer in layers and conpressed (preferably tableted).
20To prevent a diFcscprednchien off cegpedt takklétay@s, aaninaphive ve

i nt di at : . ' t . tk _Ih
e o R e A S
di si nt egr angn ditatedayeabto cawgventokodanecancbrfestl.i kBhe 2fedf®dliafecapsul e

produced by filli t he_abgve- nenti.one oat -. tablet.(A), or (B), or
mul ti -1 ayerl%%%)l% e’:{lc(i’lltr‘—’l1 lglséa%%‘aleexa(mg .le.’, gﬁ%df%%oﬁlgﬁy?ﬁg%ﬁé? c%? eulat??sde
capsul e) i saddsioiwrsc dopassaiding t Mhe sbhianyprddparal apar gfrdfergilgsent

(nvent on, ABeL00PL, LARE0LL A 30! GERLd BOAY SR EL e fre el DY,
foll ow ngp cpadsxly base and additives for coating is al so enconpassed in the
solid preparatiqu%fahgge£%§§¥¥ghé%5cBQ%ggt{ég&et (B) can be produced in
the same manner as in coated tablet (A) except that the second
part is used as an inner core and first part is used as an
outer layer.
15 [0052]
The multi-layer tablet of the present invention comprises
a first part containing a compound represented by the formula
{I} or a salt thereof and a pH coﬁtrol agent and a second part
containing a diuretic, wherein a first layer is comprised of
20 the first part and a second layer is comprised of the second
part.
[0053]
The multi-layer tablet of the present invention is not
particularly limited as long as it is a preparation wherein at
25 least the first layer compriéed of the first part and the
second layer.comprised of the second part are integrally
formed.
[0054]
In addition, the'multi—layer tablet in the present
30 invention may have an inactive intermediate layer between the
first layer and the second laver. '
[0055]
When the multi-layer tablet in the present invention has
such intermediate layer, the adverse influences (decreased

35 preservation stability such as time-course decomposition of
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WO 2010/ 013835PCT/ 3P2009/ 063833 [ 0059] Preferabl e exanpl es of the
coating base include a sugar - coating base, a water-soluble filmcoating
base, an enteric filmcoating base, a sustained-release filmcoating base
and s thedd ke, 1:0060] As the sugar coating basgersphabssssss s used.
Mor eover, one or nore kinds selected fromtalc, precipitat-ed cal cium
carbonat e, geliakl Anggedl @fad)i Lowpttblukffecttranmsisaandxtiamdlidee (10 | i ke may
al so be used concurrently, [.0061 o Examl es.of ter-sal.uble film
coati ng bagchﬁéﬁﬁﬂedt%§$iH4i3? E%FVﬁé%EYsﬂﬁﬁ‘S? %ﬁﬁ?oi@%?%%jﬁ%géﬁﬁlgée
Leag. . gﬁlar,gelﬁbﬁoﬁl a1|§t.Ler'B [o$Slact&ﬁadmg|mﬁ)entl§i ppantiBadai i@n. andt do], 15
ydr oxypropyl net hyl cellul ose [e.g., TC5 rage: E, . trade
name) ; Shi gt BFOBHERT BY ’C‘?tfeiraﬂ%&?j’,bﬁf/‘ﬁé%}}g}eh?%?? u}@]\{e‘?@gﬂt(s,cgq

met hyl hydr @xy byl eekbet g anrdpbkeskedie; synthetic polymers such as

pol yvi nyl acet al di et hyl am noacet at e, am noal kyl met hacryl ate copol ymer E

[ Eudragit HO@S63dde name)], pol yvinyl pyrrolidone and the |ike;

pol ysacchari des gHehm@dtr PUldydaRaBndtt Ben bk prodindedp tor ¢£igdle, by
Exanpl es of the enteric filmcoating base include cellul ose polyners such
as hydr oxy ghepFoAeoR{ng PTefsdd ops SpRPRal at e, hydr oxypr.opyl et hyl cel | ul ose

acet at esucci nat ecofRHRANY I lreebhphcebhtlop agetel bubosexagariatte pht hal ate
and the like; acryltc acid polynmers such as mnet hacr,

‘ylic acid co I% r L
[ Eudr agi® ladditidesnasegSeshattiyac ApFi EnacPREXGS FeEFED ’f%&ﬁa&&a? E30D55
(trade namg)] oG8t BAEI Vi 1&e i SOnFORD! g1 Beh BHAl Geddacicils sdennase) |
r

and the like; “naturally occdrring substance such as shellac and the |ike,

and so on. dm3G63) SievingEgaﬁnﬂhés1é$etﬁé¥s®%tﬁﬂqﬁgamﬁélE%%EFfW?Qﬁﬁﬁiﬁﬁ'ng .
base inclu e(i:‘%:alf'ﬂl-EQSeaggi s a%!écﬁiﬁéde&ﬁ%’ft?@édé'sﬁﬁgys\%@ dhee Ihd i ke; e

acrylic aci ynmer§. “such as ami noal kyl net hacryl at e

2010/ 013835HACETIP29€891063833 copol yner RS [Eudragit RS (trade nane)], ethyl
acryl at e met hyl meg hgcr y| 715 A SHEREAS At BuEl 80bés NEs (trade name)]
and t he ¥i ke, aggkgg’o%.&%ﬁﬁé%?ggPrg?grabIe exanpl es _of the coating

addi tives imalastarlyi,ghtd ProtdvEingdagencsd Raft as mikgdi vt Bxi-de and the
ke, gl dants,Such a8 Lal&sald, (e gibkeenEOL AU Sa5UeEN PRilRdid Gl C

oxi de, yell erric oxidé andthe I'rke; plasticizerS such as pol yethyl ene
gl ycol . - [ e.gn ,thenaboyetm&dtilbrad fdestadsypr in layers and compressed

(preferably tableted).

20 - To prevent a direct contact of respective layers, an .-

.inactive intermediate layer may be inserted between the
respective layers. The intermediate layer contains, for
exaﬁple, +he above-meéntioned filler, disintegrant, binder,
lubricant, colorant and the like. '
25 [0057) ' ,
A capsule produced-by filling the above-mentioned coated
tablet (A} or (B) or multi-layer tablet in a capsule (e.g.,
hydroxypropylmethylcellulose capsule) is also encompassed in
the solid preparation of the present invention;
30 [0058] '
In addition, a film coating preparation produced by
coating the above-mentioned solid préparation (1} - {3) with a
£film of the following coating base and additives for coating
is also encompassed in the. solid preparation of the present

35 invention.
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10 triethyl citrate, castor oil, polysorbate and the |ike; organic acids
such as citric acid, tartaric acid, malic acid, ascorbic acid and the |iKke;
and so on. 0065£ Moreover, the solid preparation of the present invention
15 may hav¥O20WEEhgui shabl e embossing or printed | et BEFIP208§063833 cor ed
line for diypgsep. [0066] The solid preparation of the present invention is
‘Preferably filmcoated fromthe aspects of easy adm nistration, 20
mechani cal st r eni4ei@i@blReckaRRles ph fBeaferichtiasrednFlvadac? | BHUaST eps,

operations syehi Qs visd, NG, wSLAPLESHIAR rE0AtEOG AR it ,| LKkee@rSrper f or med
according to the nmethods conventionally used in the pharnaceutlcgl

t echnol ogi cailMjeQatings bpgee7d Tertainedngeisaperfidmmegating basamansd using
a bl ending ppghifg such as a V-type mxer, a tunbler mxer and the |ike;
and a granul ator such as a high speed m xer granulator, a fluid bed
granul at or, [8@&6&kt rusi on-granul ator, a roller 30 conpactor and the I|ike.

[ 0068] The conpr i i r {gﬁé f exaopl AUSi a sjnal.-e _stroke
t abl eti ng nachin§§§§9%bfgﬁggté§%etl ga%%éhlne éﬁal#ﬁgggﬁkeak%%vﬁg%'
conpr essi oneng gemigEnikdndsi aglectsdidirenstabke precipitated calcium

v®2010/0138@?5&%%&530%%&g§§§§3gum arabic, pullulan, carnauba wax and the
10 like may alsc be used concurrently. '
[00861]

Examples of the water-soluble film coating base include
cellulose polymers such as hydroxypropyicellulose [e.qg., -
grade: L, SL, SL-T, SSL (trade name}; Nippon Soda Co., Ltd.],

15 hydroxypropylmethylcellulose {e.é., TC-5 (grade:.MW, E, EW, R,
RW) (trade name); Shin-Etsu Chemical Co., Ltd.],
hydroxyethylcellulose, methylhydroxyethylcellulese and the
like; synthetic polymers such as polyvinyl
acetaldiethylaminoacetate, amincalkylmethacrylate copolymer E

20 [Budragit E (trade name)], polyvinylpyrreolidone and the like;
polysaccharides such as pullulan and the like, and so on.
[0062]

Examples of the enteric film coating base include
cellulose polymers such as hydroiypropylmethylcellulose

25 phthailate, hydroxyprbpylmethylcellulose acetatesuccinate,
carboxymethylethylcellulose, cellulose acetate phthalate and
the like; acrylic acid polymers such as methacrylic acid
copolymer L [Eudragit L (trade name)], methacrylic acid
copolymer LD [Eudragit L-30D55 (trade name)], methacrylic acid

30 copolymer 8 [Eudragit S (trade name)] and the like; naturally
occurring substance such as shellac and the like, and so on.
[0063] _

Examples of the sustained~release film coating base
include cellulose polymers such as ethylcellulose and the

35 like; acrylic acid polymers such as aminoalkylmethacrylate
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tabl eting machine, a rotary tableting machine and the |ike, "a tableting
pressure of generally 1 - 20 kN cnR2 (preferably 5 - 15 kN cnR) is
preferably enployed. In addition, a taper cutting die is preferably used

for preveqtl ing. 5 [0069] The coating is for
exanpl e, us‘?ﬂ’g“@?ﬁ m coating apparatus and the Iike. f%@?&f)@%&m The
sol i d prepapgbigRe PIrRd NEIr@EE At RS NVIEMEdeO Magan ] beethylisetrySatel-petbyd -

medi ci ne for mammal s (e.g., human, dog,. rahbjt, ra%, Iﬂo sead%ngla}ngg like).
Whi | € the B85B2EFYEiHERPLYTETt BUFRE PUAFREEF Wi etF AT c BRZF ALr at i on
of age, bodygWeihghtsxk&eng@lsohealth condition, sex, diet, adninistration
time, clearance rate, conbination of 15 drugs and the like, as well as the
severity ofl0fA81di sease for which the patient is undergoing treatnments, the

daily doge is abpulirO N e e28RpMEs OF &ftRS ¥y iflgladdi1lrer.indhubie the dose
of a diuretic to patients is determined in consid body

) ] eration of age,
wei ght, geReéght. pretedtissn@idensn, sugh apltgnpdpm aﬁhé?naﬂdr z}thneoﬁi{‘?ne,

cl earance f | atd0n.9f drMOshand Kdje chilkeants swiH aasrele severity
of the di Sgggga?g:?”%%}gﬁs?hg patient is uﬂr?rc}ercgoi ng_treatnents, .the daily

dose is, fderexanpkidealynliloyw2ferriqourify apdetBrablle 15213556 HgeT B

chlorthal i dang Sgogéé%g%ﬁgyié}}eo J1ve81f Qe , | RadhSg@SR0 (2%ade name)],

hydr ochl or 6t hiazi d ertednto free " form, the daily dose is about
12.5 - 100 tngethybf eitarte,15aste0 ail, (WOXEPIBREE2RONYSIAGXEF) has a
strong angioteRsLNall aANLRAGORESEY £ AC1ddid Y walchBrPBALERELUIGR aeapoOsi i on
of the 30 Srrgsen Invention is useful as a prophylactic or therapeutic drug
for di seasaescdebitopetd Bnd dhedilsbaseandmass®@tonset is pronoted by)
contractio oﬁr 5ﬁyrowth of bl ood vessel or an organ di sorder expressed via :
angi ot ensi f eceptor, due to the presence of angiotensin Il, or a factor
i nduced by the 3Fopeesencahef sadgdopremirriion pf ﬁgm;%se{rg_ JRVeRGHER,

nonkey, . W2010/013835P 8 ; i ne. Sfattay.n use,
rat, guitfied®i g‘?vﬁoﬁ, é+saqr\)lulﬁ}|¥ﬁ%§ég ? %eé%xﬁefl%g o ?El%g‘g%o%o% nat i'oﬁrofED

conpound (lgcoaed aidéufet idivitsiensolid preparation of the present invention
is useful as a 5 prophylactic or therapeutic drug for the above-nenti oned
di seases, &P88dduce the doses of donmpound (I) and a diuretic as conpared
to i ndependent ugRet 861 &dipmpdraathosuppridss peXseassionention dé ef fects.

“breferably film-coated from the aspects of easy administration,
20 mechanical strength and the like.
In the aforementioned production steps, operations such
. as mixing, compression, coating and the like are performed
according to the methods conventionally used in the
pharmaceutical technological field.
25 [0067]

The mixing is-performed, for example, using'a blending
machine such as a V-type mixer, a tumbler mixer and the like;
and a granulator such as a high speed mixer granulator, a
fluid bed granulator, an extrusion—-granulator, a roller

30 compactor and the like.
[0068]

The compression is performed, for example, using a single
stroke_tabieting machine, a rotary tableting machine and the
;ike.

35 When compression is performed using a single stroke
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[0072] 10The present invention provides a nethod of stabilizing a conpound
represented by the formula (1) or a salt thereof and a diuretic in a solid

preparation contai ning a conpound represented by the fornmula (1) or a salt
t hereof , aW@ 28101333t ic, which includes adding a pH coREFEP208ssRs3

Accor ding / gabPet 18y HaRBiihbzi 80rd@eROE a8f ot g RELIARNe hAMERRE O k& 0pOoUNd
(I') and a diuretic 1n a solid Ereparatlon is Signifigantly stabilized. In

addi tion, tRaPpeeFEhPIesFERe| Oh I 6edey & me?hodl/om | preRATaldi §sol uti on

of a conpoulg kKRP&EESS @gegr@y%eggjn,qyf ehfubfed | ) 10F 284p@dn,t Rerggbfroma solid

preparation 20 containing the cofpound or a salt thereof, and a diuretic,
whi ch i ncl uaBst teidlidg dspPredaraly agest foncevewinigngocanAriRgpr ovi ng net hod
of di ssol ut i[ Bedy operty in the present invention, the dissolution property
of conpound ?I? and a diuretic froma solid preparation is significantly

i mproved. 25 EXAMAEESoROGRG] is performed, pfeseeranndeentsdngis Bidgh ai ned in

nore detail bgﬁiﬁf Jpﬁ:lalr WL,00. 0y el qrir%ng to Exanpl es and Experi nent al
ch are not

Exanpl es, V\ﬁl to be construed as limtative. 30ln the
formnul ati on§0@@@kri bed in the Exanple, the conponents (additives) other

than the adtive lnayedhel! ik (03 CRETLECLIN (N6-18PA0CSE: v

Phar macopoei a, the Japanes arnmacopoei a arnmaceutical” Codex or
Japanese ifhasedcealfis yalasErcirpilbriires diodt mhwmblkel(e .35 ,[ BOMdR, dog,

W)2010/ 0138 JP2Q09 3 I (1) I'n a fluid bed granul at or
(FD- 55, PQ/MT%‘%%%,@ %‘%‘i | Errei‘r%)%g}f%ﬁ: 0x0- 1, 3- di 0x01- 4- y1) met hyl

2- et hoxy- 1-{[ 2' - (Wridbeo41B- dohy drD-cbpPpobndx 4t) alzolpadipghybi phedetedniplelnmet hyl
1-111- 5 bepzim - {-carhboxyl atie _pot assj.uym sal t reipafter §.0.be
referred togélsglérg%‘ch?(;éurﬁaé:?"/Rfl e ?08 eg)b%‘? "Frealrﬁ?ll{t’olgef‘%%ge% a% ecod?ﬂtl%&PH’fy

m xed, gransenf edfidly, spmiyisgranagudoes sdeatamere aktbydeomyitaopdrcelfl ul ose

(112.5 q), fLunmerigc bd (46,5 a sodiym h draide(gg and i ed
t herein %50 e garné:ﬁaclhgs.ﬁlg %’T%gewoeg‘ﬂaiaﬁeégﬁr%%ﬁrel)s%ymgfe% 35%:76%5%% 3gh a 16
mesh sieve yhapei ttlree pht@ent) i$ curglereodingvetdegtment=s the dé2)y ldosk filsui d bed
granul ator (lab- A CORPORAT. chl orthal j done (300 g), and
nanni t ol {4%120153 1Q/\Xedr%e uﬁléPoIF“Fd yprrﬁri?&ga’, 3 hgl at cﬁﬂ}?‘sprayi ng an aqueous
sol ution of /5 hytrideyphapybseldfilz=0sd uf2¥ig) to gt idhitedikhesed fniredgiine -
granul es. The_obt ai ned granul es were passed through._a 16 nesh, sieve.
(aperture 1°8"%hj©% 1&&895?%?/933"@{3%?1%18&1:8. ge?%ﬁaidlt?giﬁln‘é‘i"%’s%"%di um
(24.68 gpo seystaidd,nadeehl st osei d3@ARR, 9tl e APHNES irdfest eamvl ea{iHr0S£9) |
t he sieved granul es, A 20 ié28.4 % nd the sieved granules B (121.5 g) were
mxed in a BRFT &Y FEeniiEdr @2 as the SeEeTRefighaRulEieaRs ot
tabl et ed bywni¢wtiHey gagbbeti g Wakges ngASMRIKEG t Ki kusUla Sey Siddishe, Ltd.)
using a 7. n?eo gunc (tableti n2q 5pressure: 4 EN punch, ~wei ght per tablet:

or example, about 12.5 - 100 mg, preferably 15 -750 mg, of

chlorthalidone {(converted into free form). In the case of

25 hydrochlorothiazide (converted in;o free form), the daily dose
is about 12.5 - 100 mg, preferably 15 — 50 mg.
[0071]
Since compound (I) has a strong angiotensin II
antagonistic activity, the pharmaceutical composition of the
30 present invention is useful as a prophylactic or therapeutic

drug for diseases developed by (or diseases whose onset is

promoted by) contraction or growth of blood vessel or an organ

disorder expressed via angiotensin II receptor, due to the

presence of angiotensin II, or a factor induced by the

35 presence of angiotensin II, in mammals {(e.g., human, monkey,
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25 154.26 ng) to give core tablets having the foll ow ng corrpositibn. Then,
the core tablets were dried under the reduced pressure at 40C for. 16 hr.
[ 0075] conposition of preparation (154.26 ng) " 30 conpound A21.34 ny

manni t ol 3 roxypropyl cel l ul ose2.25 ng fumaric sod| um
hydr oxi degvégm%ug?d chlorthalidone25 ng nannitol 33. 5]E'é\’i-'l'rngoﬁ';%?’ﬁg

hydr oxypr opjaw,eléuihes eBoZ5e Mparioe; ammyaké pseats,0 duimba. ﬁzilgngd@g,ysrtaé:lblutne

cel | ul oselbs. 43 rl% a gﬂ nesi um stearatel. 54 ng total 154.26 ng [0076] Exanple
2 (1) In 219 ed® granul ator (Lab-1, POAREX CORPCRATI ON), 10 conpound A
(256.1 g) and nmamyi tehb{420idh O we»fnpouﬂdif OI M andriax ddpregt houl eteddiyd

sprayi ng an aqueous sol ution of hydrox ro | cel | ul s 27.9), fumaric acid
(12 g) and RFGRAFRSAPEr 85 tee @ref )lné%a T etf t‘-’ﬁ&%&?ngﬁ) gi ve granul es.

The obt aisNgek-HHANBIRS cVBF et asgRA i Br aug@ ﬂoﬂ&ﬂﬁaﬁhoﬁreemlénﬂ.ﬁor(@j)erture 1.0
to give sieved granules A Croscarnel |l ose -sodiu

o) II
ol 1 Ul oS (HPFFeng cARGFES tin e APPE. £5 S NG) SRNLH SIS A
(85 36 9) et Q:dﬁﬁé%édl ﬂoaJ_IQ%éﬂa@]}tvgsg] Kﬁﬁﬁﬂmﬂﬁ&aﬂ s(zﬁﬁ:réafslst al | | ne

cellul ose (granules) was fed into a rotating

expression of side effects.
[0072]

10 The present invention provides a method of stabilizing a
compound represented by the formula -(I) or a salt thereof and
a diuretic in a solid preparation containing a compound
represented by the formula (I) or a salt thereof, and a e
diuretic, which includes adding a pH control agent. According

15 to the stabilizing method of the present invention, compound
(I) and a diuretic in a solid preparation is significantly
stabilized. In additiéh, the present invention provides a
method of improving dissolution of a compound represented by
the formula (I) or a salt thereof from a solid'preparation

20 containing the compound or a salt thereof, and a diuretic,
which includes adding a pH control agent. According to the
improving method of dissclution property in the present
invention, the dissolution property of compound (I) and a
diuretic from a solid preparation is significantly improved.

25 EXAMPLES '
[0073]

The present invention is explained in more detail in
the following by referring to Examples and Experimental
Examples, which are not to be construed as limitative.

30 In the formulations described in the Example, the
" components (additives) other than the active ingfedient may be
' those recited in the Japanese Pharmacopoeia, the Japanese
Pharmacopoeia Japanese Pharmaceutical Codex or Japanese
Pharmaceutical Excipients and the like.

35 [0074]
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20 fluid bed granulator (SPIR-A-FLOWN Freund Corporation), and a dispersion
of chlorthalidone (105 g), crystalline cellulose (6.3 g), |owsubstituted
hydroxypro‘gﬁl cel lul ose (16.8 g) hydroxypropyl net hylcellul ose (16.8 g) was
sprayed anfOI281p013835 on the crystalline cellul ose granuPEFIPAMP6E3E ed
therein to gp.giNe granul es. The obtained granules were passed through a
sieve to give sieved granules B (150 - 500 mm. (3) The m xed granules A
(3 g) and t ke stevedlyidnbedssmnudases §FDved.c BOWREd FAREORATE®Nhot{bte to

gi ve m xed ~<k0€ 9btained m _ eitabbet ad hy Autograph
30 (SHI NADZ%ééégﬂp_??—gtx Eo%ngéédS%%Oé})my)&Zﬂ%gﬁg? SLQE %%#1%? g)lpﬁﬁ%h taégﬁ)éeti ng
ﬁr essur 1(:a: 74 K punsiro—he? ghtoyseiiazeb-étyl Beipienyd)y 4t pl frethord H-abl etz

avi ng npo e . COr a : ried _under
the raducod o1 Eal o1 RS BN abaC Bor AR RE Bk RS el oP e
W02010/ 0138868320085 063&381rchdpodlOpdnglofarpt epanatobn(I1BBP .45 wgre

conpound A8 ;%] TR ye] 143. 2 ydr,0 R I Lyl fumari c
aci d4 ny so‘g?%% y?ri(;)h%%(%(gi. nguq%%egr ?Raﬁ%&ﬁ%@gﬁg%’r‘%?% [ rllle%l(?éll P—%I ose
(granul es) IBydrpxypropydtal lulwsec glllidl 5sgl, Sfumptic honds(dSis tght eshd

hydr oxypr opy! dr,ox | ose4

-croscar nel %%g"lmlégjh’i 5%‘5id%dgﬂt'a%?igg¥%%$lttu elfgeglgggﬁgg%%g%ﬁwe& earate3
ngy 10 The obtained granules were passed through a 16 mesh sieve
(apeiture 1.0 mm) to give sieved granules A. '
(2) In a fluid bed granulator (Lab-1, POWREX CORPORATION),
chlorthalidone (300 g), and mannitol {402 g) were uniformly.
mixed, granulated by spraying an agqueous solution of
15 hydroxypropylcellulose (27 g), and dried therein to give
- granules. The obtained granules were passed througﬁ a 16 mesh
- sieve (aperture 1.0 mm) to give sieved granules B. )
(3) Croscarmellose sodium {24.6B g), crystalline cellulose
(30786 g), magnesium stearate (3.08 g), the sieved granules A
20 (128.4 g) and the sieved granules B (121.5 g) were mixed in a
bag to give mixed granules.
(4} The mixed granules were tableted by a rotary tableting
- machine ({AQUARIUS, Kikusui Seisakusho, Ltd.) using a 7 mmd
punch (tableting pressure: 4 KN/punch, weight per tablet:
25 154.26 mg) to give core tablets having the following '

composition. Then, the core tablets were dried under the

reduced pressure at 40°C for 16 hr.

[0075]

composition of preparation (154.26 mg)
30 compound A 21.34 mg

mannitol 39.36 mg

hydroxypropylcellulose 2.25 mg

fumaric acid 0.93 mg

- sodium hydroxide 0.32 mg

35- chlorthalidone 25 mg
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istotal 352.5 ng [0078] Exanple 3 (1) Hydroxypropylcellul ose (2800 g) was
dissolved in purified water (44070 g) to give liquid I. In a fluid

bed- gr anul %rg(}%q7 (WsG 60, POAREX CORP Ig]\% chl orthal i done (5375 @),
manni t ol (m%%‘ g) and crystalline cellurose %870 g) were uniformy m xed

and granulmatedypreprayengulibgei d | (38879.83,m@nd dried to give granul es.
"A part of the obtained granules was mlled_in a powerm || grinder (P-7S,

Showa ChefM*CACHNEOFENEPY) Wisi ng a 1. 51 Amdd pi%ichi ng screen to give nilled

granul es Arydr2h150@ wanhydraxi de (405.8;9)4and fumaric acid (1176 g) were
di ssolved in purified water (38230 g) to give a buffer solution.

Hydr oxypr opganesiiui ¢$€a¢3089 g) was di ssolved me 30 purified water (47240
g) to give ltiogghd 1. In a fluid bed gr%w?%olh (WBG 60, PONREX

CORPORATI ON)',” conpound A (20060 g), mannitol "( 8860 g) and crystalline
cellul ose [Z&] g) were uniformy m xed and granul ated by spraying the
buffer sol uti%glse(31810 g) and further liquid Il (42260 g), and dried to

gi ve 35 gradl 2

A part of the obtained granules was milled in a

W2010/ 013(&35ag\/'aE%QQJ%HO@%@?’érQHMé%f| (G MderpduketS.cofvenarehrm cal

Machinery) using a 1.5 nm¥# pinching screen to give mlled granules B. (3)
Cryst allPi memslUng dse 2697209¢) andr vepoviedbned {567 W )g)Weneaghiédoaml st ear at e

(972 9), i1 I l.es. A g).5 iJ:l ed granul es B
(26410 9) _tﬂtv?\tl‘g{reera'm eé]glll%%dt %%Fé?éﬁ?{g rg?ﬁ\@g%ﬂ‘g h%loru\%o 8% cal Machi nery)
to gi ve nmhetragranwpgsceli4)ofbe (A7 xed, gfamntes awirde tlablet eddbycdinmt ary

tabl eti ng nmachi ne, ( ARI US36K, Ki kuSui Sei sakusho,, Ltd.) using a 8.5 n$ |0
punch (tatﬂyeq% dﬁrggéj&r@eg g8 RRA %?%‘ﬁtt}bﬁe%%bq%tgl‘?ﬁgﬁﬁfiﬁé'gi%e core

tablets. dJid)ailedr @oupiapyl et-Byheskidl 080l 0% B it tdleGe( 630 g) were
di ssol ved and di spersed in purified water (37800 g) to give dispersion

liquidP. AU dxildem) 4823, 91y anaved onrdrusg de ( SToscgympetese

di spersed Jd i fed wa ) i dj Si Liqui.d:l].

Di spersi onéclrz%l% 214I %\)\/és%gé’é(ezgﬂ?gngi g%ie)%lg%%%el !%(Btjl Ia?{aarrld&%?lﬁ%lghlxt ure was
stirred tctgaratae cdatg)ngndi sper siemed Ustamgubepalh Hatihg)maelienai&BR- 1200,

PONREX COQ%OR;A IO\I)t, t he coatiag di sp rsizgn was sprayed on the 20 core
tabl ets obtai‘hedy no(@)lvﬁnfﬂillxe h%rﬁﬁlg‘ﬁ? f the core tablet increased to 10

ng per tabizdt d-gsgiave ifhiel wecoaledet allghsl bayings theas fioldow ngreerpgsi tion.
Then, the filmcoated tablets were dried under the reduced pressure at 40C

for 15 Mr T35 BP0 EoMIGSPEI SAPOR-Prepal at i o d Zeornfgption), and a
chl ort hal igdonel2 5 fmeplit-ehi2443n8Y (105 q), crystalline cellulose

(6.3 g), low-substituted hydroxypropylcellulose {16.8 g)
hydrcexypropylmethylcellulose (16.8 g) was sprayed and layered
cn the crystalline cellulose granules, and dried therein to
25 give granules. The obtained granules were passed through a
sieve to give sieved granules B (150 - 500 um).
(3) The mixed granules A (3 g} and the sieved granules B
(0.525 g) were mixed in a glass bottle to give mixed granules.
The obtained mixed granules were tableted by Autograph
30 (SHIMADZU Corpecration, AG-5000B) using a 9.5 mm$ punch
(tableting pressure: 7 KN/punch, weight per tablet: 352.5 mg)
to give core tablets having the following composition. Then,

the core tablets were dried under the reduced pressure at 40°C
for 16 hr.

35 [0077]
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crystalline cellulose9 ng 30 hydroxypropyl cellul ose5.4 ng conpound A21, 34
nmg manni tol 43. 465 ng crystalline cellulose4.5 ng sodi um hydroxi de '0. 345 ng
35 fumaric acidl ng WD 2010/ 013835PCT/ 3P2009/ 063833

hydr oxypr o¥QReE{OLFPHse2. 7 ng crystalline cellul ose27 nBCEIRREMNSPEIBNe15. 75

ng . nmagnesium ratez. 7 o] repyl et hyl cel l ul ose7.8 ng talcl. 2
ng titani umcg??ééejgﬁéa r?é Fgga%?(?%‘g%,é?%ﬁé %éggl 280 ng i o [0080] Exanple 4
(1) Hydr oxypropyhtmelA ul ose (2800 g) was di ssol ve@5SiBepugified water (44070
g) togive liguidJ. In a fluid bed granul ator 0.  POAREX

CORPORAT] G\ﬁ“‘,ag%ﬁg%lrt hal i done (10750 g), nanni tol(lx\slcfgg%g g) and crystalline
cel | ul ose (BgdBogypremvdcenilbhovsdéy m xed, granul at @dmbpy spraying liquid |
(38870 g)k %nd_dri ed .tp give granules. A part of the obtained granul es was
nilled in"a 739 %ri nder (P-7S, Showa Cheni cal ™achinery) using a 1.5
mmoi , punchisbgisgrgeirdxdidgi ve mlled 20 granules A.38 mg

chlorthalidone 25 mg
crystalline cellulose (granules) 18 mg
crystalline- cellulose 1.5 mg

10 low-substituted hydroxypropylcellulose 4 mg

hydroxypropylmethylcellulose 4 mg
-croscarmellose sodium 24 mg
crystalline cellulose 30 mg
-ﬁﬁgneéium stearate 3 mg
15 total . ' 352.5 mg
[0078]
Example 3

(1) Hydroxypreopylcellulcose (2B00 g) was dissolved in purified
water (44070 g) to give liguid I. In a fluid bed granulator
20 (WSG-60, POWREX CORPORATION), chlorthalidone (5375 q),
mannitol (53450 g} and crystalline cellulose (3870 g) were
uniformly mixed and granulated by spraying liquid I (38870 g},
and dried to give granules. A part of the obtained granules
was milled in a powermill grinder (P-73, Showa Chemical
25 Machinery) using a 1.5 mm$ punching screen to give milled
granules A.
(2) Sodium hydroxide (405.8 g) and fumaric acid (1176 g) were
'dissolved in purified water (38230 g) to give a buffer
solution. Hydroxypropylcellulose {3019 g) was dissolved in
30 purified water (47240 g) to give liquid II. In a fluid bed
granulator {(WSG-60, POWREX CORPORATION)}, compound A (20060 qg),
mannitol (40860 g) and crystalline cellulose (4230 g) were
uniformly mixed and granulated by spraying the buffer solution
(31810 g} and furfher liquid II (42260 g), and dried to give

35 granules. A part of the obtained granules was milled in a

26



e i e bR L L LI LI LI L

(2) Sodi um hydroxi de (405.8 g) and fumaric acid (1176 g) were dissolved in
purified water (38230 g) to give a buffer solution. Hydroxypropyl cellul ose
(3019 g) was dissolved in purified water (47240 g) to give liquid Il. In a
fluid bed r tor (WG 60, POAREX CORPORATI ON), 20060 g),
manni t ol 0§§§®WEE§&gnd crystalline cellulose (4230 Q) %@?ﬁﬁﬁﬁﬁ¥§9§|y m xed
and granul &wbﬁmixmﬂq&ihﬂgrtmﬁhtaﬁEﬂmmﬁothémﬂaaiQ&ﬁﬁﬂngryandsimqtimﬁ diquid
Il (42260 g),, and dried to give granules. A part of the obtained granules
was m || ed i PBGhiodeFRFEED g9 Fde FPLyed SFAREeChEni cal Machi nery) using
a 1.5 mm- pypchiRgteaneas t:elmmeﬂ(bhed gy pnetespd¥idond) (S6YSt@Y | i ne

cel lul ose (9720 g), crospovidone (

nesi um.st ear 72 Q),
mlled gran%?%?%”{%?&?@rﬁyeaﬁ%n g) rt ﬁggnﬁ“ﬂ-% FEaES 8 ?%’gﬁ:%(g wer e
mxed in A farbly miiies %5aﬁJM£@$26$MDV@} Gb@fe Gﬁ'xe?iﬁ(iﬂl Aefypbldr gi ve
m xed granul es.  W2010/ 013835PCT1JP2009/ 063833 (4) The m xed granul es
ver e tabl etsiraryy @M-4088y BhewaGhegifadnMACRIRIMRTOSISRE RIRRR Ui :
Sei sakusho,gﬁrgﬂ)esum ng a 8.5 nm. punch (tabl et| ng pressure: 8 kN wei ght
per tablet: 270 ng) to give core tablets

Hydr oxypr op{4 )nélfhw lrr@épﬁugéé%u%aﬁo%rg) tahaeﬁﬁqg Y @,Gogjirwe%blﬁfslsrtﬁ ved and

di spersed | I 7 t p i on i ani um
oxi de .(493. é%é%i %ﬁpgﬁ&gé?gé %%%ughl gﬁgéifu éﬁe?@gd |%é%ﬂ#|%led &gﬁgr
(9450 g)1a cPepsle (ma@é@ftsngnpxﬁﬁnr@ | B. s‘p%*%mbrpqﬁ Gabdett oM mHAEP to io
di spersion ${B 'é&ﬂe’tﬁBge£Qe m xture was stirred to give a coating

di spersi on. Ing a. pan coating machi ne (DRC-1200, POAREX CORPORATI ON),

the coating(% Mmm@@twunlﬂhé £6925 tablaads tabE al 72 In (4) N
until the we o n tr40 give . -

filmcoat ed abl etlg'(é a%%g&]?% Pr% Id gémeﬁgfg%%ioi%tt:ggn@ﬁ%@@%)e td

f| | m coat edgimlmewenendllmmﬂderTx-tml#mlm!edepr(ég%ﬁ eg)ataml?b@rpﬁr 15 hr.
[OM conpos Q h on

manni t ol T11 ‘%% @%yst ??%%éc %%%Qeﬁgin 3 k%%@ﬁ%%%$|c§%$%|ose5 4 ny
Conpound A2d11834 digr2FsaannlighiB 1465 lh:gsmmm NiguidelT wass@ddeds tay

SOdlun]hydr&?%ﬁé%%f%%Slgguid I, and the mixture was stirred to give a

coating dispersion. Using a pan coating machine (DRC-1200,

POWREX CORPORATION), the coating dispersion was sprayed on the
20 core tablets cbtained in {(4) until the weight of the core

tablet increased to 10 mg per tablet to give film-coated

tablets having fhe following composition. Then, the film-

coated tablets were dried under the reduced pressure at 40°C

for 15 hr.

25 [0079]
composition of preparation. (280 mg)
chlorthalidone 12.5 mg
mannitol 124.3 mg
crystalline cellulose - .+ 9 mg

30 hydroxypropylcellulose 5.4 mg
compound A - 21.34 mg
mannitol ' 43,465 mg
crystalline cellulose 4.5 mg
sodium hydroxide - : 0.345 mg

35 fumaric acid 1 mg -
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fumari c acidl ng hydroxypropyl cellulose2.7 ng 30 crystalline cellul ose27 ng
crospovi donel5. 75 ng magnesi um stearate2.7 ng

hydr oxypr opyl net hyl cel | ul ose7.8 ng talcl.2 ng 35 titani um oxi de0. 94 ny
W02010/ 013¥G3HCEP1BFR009/ 063833 iron oxi de0. 06 ng 280 nPCT/M2809/063382]

Exanpl e 5 dr oxypr cel lul ose (2800 was dissolved in purified
wat er (440%%‘%03?%%’?%8??%0&% . In a flgig rg(%ed granul ator (WSG 60, POWREX
CORPORATI ONpysalainkaketibnbogeb375 g), n@hmngol (53450, 9) and crystalline
cellul ose (3870 g). were uniformy m xed ggd-%G%gulated by spraying liquid I

(38870 g), FFFRAG9PPed to "give granul &3:’ rt of the obtained granul és
was m || ed hdyrfeiomesfektags i nder (P-7S, 3howag' Chem cal Machinery) using a

1.5 mmt punching screen to give m.lled granyles A (2) Sodi um hydroxide
(405. 8 g)5eﬁﬁp?é%ﬁﬁFPByiﬁ?Hhiﬁﬁéiéﬂﬁfsﬁere ?SgdW%solved in purified water
(38230 g) tgewtve a buffer solution. Hydroxgpaepyl cel l ul ose (3019 g) was

dissolved in purified water (47240 g) to gi liquid Il. Ina fluid bed
granul at or PSS SBERREX CORPORATI ON) , oﬁ%dﬂﬁd A (20060 g), mannitol

(40860 g) anebrcrassiaal ine cel lul ose (42300gpewage 20 unifornly mxed and
granul ated by spraying the buffer solutign &31810 g) and further liquid I
(42260 g), at®t@tied to gi ve granul es. ﬁBBa € of the obtained granul es was
milled ip, ajggawy M|l grinder (P-7S, Showa Cheni cal Machi nery) using a 1.5
mmt punching:soreen to 'give mlled granules. .B. 25 (3) Crystalline

cel lul ose ( ¥ 4 crospovi done (6075 g), magnesium stearate (972 g), the

mlled grang esuss Bpglcendiidie NbbbedyorwiellEssB16¢2386i0 Wirinered m xed

i'n a tunbl er nlxefkﬁ$%%4888, Showa Chenlcg? Machi nery). to give _m xed

granul es. water (44070 g) to give ligquid I. In a fluid bed granulator
{WSG—-60, POWREX CORPORATICN}, chlorthalidc_)ne (10750 g),

15 mannitol (48070 g) and crystalline cellulose (3870 g) were
uniformly mixed, granulated by spraying liquid I (38870 g),
and dried to give granules. A part of the obtained granules
was milled in a powermill grinder (P-75, Showa Chemical
Machinery) using a 1.5 mmé¢ punching screen to give milled

20 granules A.

{2) Sodium hydroxide (405.5 g) and fumaric acid (1176 g) were
dissolved in purified water (38230 g) to give a buiffer _
solution. Hydroxypropylcellulose (3019 g) was dissolved in
purified water (47240 g) to give liquid II. 1In a fluid bed

25 éranulator (WSG-60,- POWREX CORPORATION), compound A (20060 g),
mannitol (40860 g) and crystalline cellulose (4230 g) were
uniformly mixed and granulated by spraying the buffer solution
(31810 g) and further liquid II (42260 g), and dried to give
granules. A part of the obtained granules was milled in a

3 powermill grinder ({P-7S, Showa Chemical Machinery) using a 1.5
ﬁm¢ punching screen to give milled granules B. .

{(3) Crystél;ine cellulese (9720 g), crospovidone (5670 g},
magnesium stearate (972 g), milled granules A (54430 g) and
the milled granules B (26410 g) were mixed in a tumbler mixer

35 (TM—-400S, Showa Chemical Machinery) to give mixed granules.
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30 (4) The m xed granules were tableted by a rotary tabl eting nmachi ne
(AQUARI US3K, Ki kusui Seisakusho, Ltd.) using a 9.5 pm+ punch (tableting
pressure: 9 kN, meight per tablet: 360 ng) to give core tablets. (5)
Hydr oxypr | cellul ose (3471 g) and talc (534 g) wer e di ssol ved
and di sper%g%a"”g}ﬂ %?Fn fied water (32040 g) to W2010/ ofgyé%%%ﬂ(ﬂ%ég/ 1463803
gi ve di spergi)omhel giiked | graidian werexicdblé8ds. 5y @) rotdryr babletidey (26. 7. g)
were dispersed in purified water (80109 % to give dlsper5|on liquid I
Di sper si on Madping |(POVRRTGRRRS £4)yssperel trkushpui 46 ) ansirhed M -2t BF8. was

stirred to @inkd 3rableeinhd Grlsees enknpswéﬂcgjgiﬁ pef €oBléng IMEEhid)e to
(DRC- 1200, POAREX CORPORATION), the coatin I spersion was sprayed on the

core tabl etgsl"(?olcgirﬁeaam‘le‘(%) until the wei ght of the core tabl et |ncreased
to 10 nygspefs; t@ﬂ%%x%ﬁ f %’Enef tHyTeeaat:8dst apd @3 dhavhageihe {edd @y
e fi

conposition. Thén iv coated tablets were dried under the reduced

pressure atwewcdﬁaﬁ%se%ranct CUEBPrEsApSR| BB 16D BrERE! A2 THR (B70Ny)

chl ort hal i qoRel &4 3pEYsidn fﬁf&?ide'IlZ"T&e{ﬂlﬁ{ ystak! (He3 0@ )ula%earsg
hydr oxypropyl cel | uFoseS 4 ng conpound A42. IG&Q manni t ol 86. 93 20

crystal I'i nexidlel PdséoghyerslidisPrygrexitePBd ieg Farari £94r9 dﬁ 9 '
hydroxyproggav%ehhgbefgﬁon ﬂ%ﬁgy%&a' | hG Akl 9§t?l§"_5dr@[ %;%scraaaaevwoneﬂ 5
Ny magnesi Um st ear at e oxy ropyl met hyl cel'l ul ose7
10 dispersion llquld I, and t e mlxture was stirred to glve a
coating dispersion. Using-a pan coating machine (DRC-~1200,
POWREX CORPORATION), the coating dispersion was sprayed on the
core tablets obtained in (4) until the weight of the core
-tablet increased to 10 mg per tablet to give film-coated
15 tablets having the following composition. Then, the film-

coated tablets were dried under the reduced pressure at 40°C

. for 15 hr.
[0081]
composition of preparation (280 mg)
20 chlorthalidone 25 mg
mannitol - 111.8 mg.
crystalline cellulose 9 mg
hydroxypropylceilulose i 5.4 mg
compcund A 21.34 mg o
25 mannitol 43.465 mg , <
crystalline cellulose . 4.5 mg
sodium hydroxide 0.345 mg
fumaric acid ' 1l mg
hydroxypropylcellulose 2.7 mg
30 crystalline cellulose 27 mg
crospovidone . 15.75 mg
magnesium stearate 2.7 mg

hydroxypropylmethylcellulose 7.8 mg
talc : " ' 1.2 mg

35 titanium oxide : ' 0.94 mg
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talcl.2 ng titaniumoxide. 0.94 ng 30 iron oxide0.06 ng total 370 ng

[ 0084] Exanple 6 (1) Hydroxypropylcellul ose (2800 g) was dissolved in
purified 35 water (44070 g) to give liquid |l. In a fluid bed granulator WO
20101013838PCTIR5#3991063833 (WEG 60, POAREX CORPORATI BNJ/IP29pA/BE3Ral | done
(5375 9), jtol: {53450 g) and crystallisng.cellul ose (3870 g) vere

uni formy 2?%% %%ﬁkbranulated by spraying'??qﬁ dIl (38870 g), and dried to
gi-ve granul estot&lpart of the obtained grZ88ulngs s was nmilled in a powermll
gri nder (P—{g SgToma Chem cal Machinery) using a 1.5 mth punching screen
to give mll 8 anules A  (2) Sodium hydroxide (405.8 g) and fumaric acid
(1176 g) weEepamipbsd ved in purified water (38230 g) to give a buffer 10

F0hSh00n Y BEARA SRy L R 0T 48) 4Pl SRRLSU D Rt s e

CORPORATI ON\wateponpoal¥d 4) ( 20060vey ) igmdniit olIn 40&601id) baddyxraydizabli ne
cel lul ose ( nj . xed d_granul ate spraying the
buf f er solu?ﬁg%_%i'?%%éfg S%ggﬁ%%¥ﬂ#ghng$?féh%}_ onﬁ4g§gé59${’and dried to
gi ve granul gannftqlar(s3abot e and atrietaglandl esl MADsE (136801 §) awguasnver mi | |
grinder (P-75, _Showa Chemnical MNachinery) using a 1.5 .mmQ punching. sgreen to
O ve m 1 | ectht Eie mexed, S50 FrarAteLbY cpriaeE $1gh L R Suone
(6875hg) 10 lzlanga@ftwd lttla gh.ear atenie2- g, pdite dB lthedogtamuémgﬁxﬁﬂa(azo g) .
and the mlled granules B (39610, were mxed. in tunl er , m xer (TM 400S,
Showa Cheni ¥af Ratiidhery? é’B"’ﬁW’gﬂﬂ%&&dﬁFaﬁﬁTd@. S%(Olf)a%hgm‘?ﬁ ed granul es
were tabl et ggdcRyndry)0tatigt abl e imgh 28aRRERY NA{AQUAB! YS36Kn: K deis ui
-Sei sakusho, Ltd.) using a 9.5 nund punch (tableting préssure: 9 weight per
tabl et: 3609F§FU% di-ve core tablets. (5) Hydroxypropyl methylcellul ose
(3471 g) andzf absaipBhydroweie ey G9daaadrehsies sedd N1pvei §)j akasat er
(32040 9) to_30ﬂg|ve_d|spe{slon liquid_l._ Titani um.oxide (418.3 g) and iron
oxi de (262 7%?5 Yf@ di“sﬁ’éllr_éééle‘ii HRT f(i3§a3%a‘¥b_rtc( 316 §) b_ilgf_%ﬁ-ve di spersi on
liquid I'l. Dhspeist onulifskfbidpMre1adisse t 3olicsRer #h8Ndk sepiiwkd inand the
m xture was stirred to give_a coating dispersion._ Using a pan coating
machi ne ( DRESEPEERA 3R HONETS EPRPOROTIOENF, 1488 k-1 ndndh spah X
sprayed on Lhgnulator (WSG-60, POWREX CORPORATION), compound A (20060 g),
mannitol {40860 g) and crystalline rellulose (4230 g) were
20 uniformly mixed and granulated by spraying the buffer solution
{31810 g) and further liquid IT (42260 g), and dried to give
granules. A part of the obtained granules was milled in a
powermill grinder (P-7S, Showa Chemical Machinery) using a 1.5
' mmé puﬁching:streen to'give-milled granules B.
25 (3) Crystalline cellulose (8720 g), crqspovidone (6075 g),
magnesium stearate (972 g), the milled granules A (40820 g)
and the milled granules B (35610 g} were mixed in a tumbler
mixer (TM-400S, Showa Chemical Machinery) to give mixed
granules. .
30 {4) The mixed granules were tableted by a rotary tableting
machine {AQUARIUS36K, Kikusui Seisakushe, Ltd.) using a 9.5 mmd
punch (tableting pressure: 9 kN, weight per tablet: 360 mg) to
give core tablets.
(5) Hydroxypropylmethylcellulose (3471 g) and talc (534 g)

35 were dissolved and dispersed in purified water (32040 g) to
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W2010/ 013835PCT/ JP2009/ 063833 core tablets obtained in (4) until the
wei ght of the core tablet increased to 10 ng per tablet to give fil mcoated
tabl ets having the followi ng conposition. Then, the filmcoated tablets

were drie n reduced pressure at 40C 5 for 15 hr..

conposi ti g%g%'ﬁ%}%%gr ation (370 ng) chlorthalidone25 Cﬁ@#ﬁ?’?@%’f’fl. 8nmglo
crystal li ng iGRl liilspse: 8H giex T opyt felunllorses. 4418, Tapead iA43. 68 ny
manni t ol 86.93 crystalline cellulose9 ng is sodi um hydroxi de0Q. 69

fumaric aci%zi% (RPdr oY pY T | HEPREPES et YRy fdefs WAL R nd8 LY | ) d?egg Ny

crospovi dongz2 ai E%Qiaﬁgﬂﬁéﬁkﬂkitea@fﬁ G oMl1liquid II was added to
hydr oxypr opyl net hyl cel | ul ose/7. 8 ng talcl.2 ng titani um oxi deO, 94 ng iron
oxi de0. 06 r@jspersion liquid I, and the mixture was stirred to give a
5 coatingcdispersion. Using a pan coating machine (DRC-1200,
POWREX CORPORATION),  the coating dispersion was sprayed on the
core tablets obtained in (4) until the weight of the core ‘
tablet increased to 10 mg per tablet to give film-coated
tablets having the following composition. Then, the film-

10 coated tablets were dried under the reduced pressure at 40°C

for 15 hr.
[0083]
composition of preparation (370 mg)
chlorthalidone 12.5 mg
15 mannitol. o 124.3 mg
crystalline cellulose 9 mg
-~ hydroxypropylcellulose 5.4 mg
compound A : 42.68 mg
mapnitol B6.93 mg
20 crystalline cellulose C 9mg
sodium hydroxide ' 0.65 mg
fumaric acid 2 mg
hydroxypropylcellulose 5.4 mg
crystalline cellulose 36 mg
25 crospovidone ' 22.5 mg
magnesium stearate 3.6 mg

hydroxypropylmethylcellulose 7.8 mg

talc : 1.2 mg
titanium oxide - 0.%4 mg
30 iron oxide. 0.06 mg
total ' ' 370 mg
[0084]
Example 6

(1) Hydroxypropylcellulose (2800 g) was dissolved in purified
35 water (44070 g) to giie liguid I. In a fluid bed granulatoer
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25total 370 ng [0086] Example 7 (1) Hydroxypropylcellul ose (2800 g) was
dissolved in purified water (44070 g) to give liquid I. In a fluid bed
granul ator 30 (W5G 60, POAREX CORPORATI ON), chlorthalidone (5375 g),

manni t ol (W83HOOEPE3%and crystalline cellulose (3870 g) REFE00H0633H1 y ni xed

and granul a vg&o_b éls é@ﬁ:ﬂgc&%&%%leﬁBﬁgo@haﬂ%ngr' g??go )gl ve granul es.

A part of t granul’es was ovver |nder (P-7S,
Showa Chemi xﬁaim&'bll\/uéﬁﬂaerg) arsd rcg:yat&lBuqui@adlmsag (387@en tweergi ve mll ed

V‘02010/013835P P2009/ Q638 anu 2 di m hydy o (405. 8 Q)
and fumari cPReId Y1787y %‘?eg |n§15rioF d€¥n g ry]Tn% ;‘(df @55%?8 8?
gi ve a buf faid sixieid @o. ghiydrguapriesy| delldaﬁtogf (cﬂelebtgamms gchasamésed |_ nb5
purified vvater ) to ive liquid.l]l fluid d granul at or
(VSG 60, %(Jééﬁ ’Eﬁiﬂr}o AANASY 26)‘%5‘270"Dal g)Shofﬁ’/ﬁnﬁg?%%a(thBGO g) and
crystalli nm@@{ﬂdgr%eugﬂagoagj) pah &I \sdiieeadtangi g anuliaiged. by

sprayi ng the buffer solutlon (31810 g) and further liquid Il (42260 g), and
dried to gi VeSS Bnules. A part of the obtained granules was nilled in a

powet m || grandwydipk BodrShove @ostscg) dhehiwednil astidg (116 Ty)mieire

nching screen to e ml|led ranle 3). Crystall cel | ul ose
%720I g)g cﬁib%iﬂﬂ\ﬁeﬂag:’r\é/‘ PRESHLS | arFE%néS?E%? é)e;ﬁ'% VFQ?Zf"nge theum | | ed

granul es;A §21423ong) Qﬁdﬁ}@ﬁﬂa@yﬁhlmlﬁanwms B)(5281@l@01w&ﬁeiﬁi xed in a
tunmbl er m xer (TM 400S, Showa Chem c Machj ner ve i xed. gr.anul es.
(3 The m BHF NG eRol £ T4DI S &8 BJV8 FHRRY T Db eh PR

( AQUARI US36§<IaAﬂllst%w (ﬁst;sabysﬂfmmm doRPOURATIION) plﬂ%ﬁr@oﬁﬁd(ﬂﬁlmow gypter 14 -
mm  mnor di aneter | eting pressure: 10 KN, vvelg gs"éﬁ tabl et :

540 ng) to BRI e(4P§6Pe‘E§ amt YRR kDB r SRl TSRy (48P T€4056 Q)
and tal c (6g4i £ mﬂeasghae&aaﬁﬁa@bapgysggmﬁﬂwrthtel Bﬁfféli &o1wuA4H0 Q)

to 25 give dispersion Ilgwd Ti tani um oxi de (488. 8 and iron oxide

(31.2 g) 1ef2L&H%50r sod FRTHRET fHempifatdr (£330 ‘lj)r taaldgF%e‘al%%é&@%n

liquid I'l. Disperey onalbgd dbod leneaspagdoes toraSRar §h8MNmiitd dnl 2 and the
m xture was stirred to give a .coating dlspersmn Using a pan coati ng

nmachi ne (D@&%@llsgrpmtm engt e@h%ﬁ%d@ﬁﬁh%@eawép%%%@ \Aaé
sprayed on ﬁﬂnfgﬁﬂl‘:%l gbgghgeﬁ) Al %g 9144 é'%lx}dletsh% wei ght of the core
ea glve

tabl et incr et to m coat ed tabl ets having the
fol | owi ng céhbd'éﬂtﬁt@dlllliﬁeﬁeu‘h@&fq HW@QaEéd ¢apirasidpaee (BP72d@under the

reduced pyegsucesal, 49€arate (972-g), the milled granules A {40820 g)
and the milled granules B (35610 g) were mixed in a tumbler
mixer (TM-400S, Showa Chemical Machinery) to give mixed
granules. '

(4) The mixed granules were tableted by a rotary tableting

25 machine (AQUARIUS36K, Kikusui Seisakusho, Ltd.) using a 9.5 mm$
punch (tableting pressure: ¢ kN, weight per tablet: 360 mg) to
give core tablets. '
(5) Hydroxypropylmethylcellulose (3471 g) and talc (534 g) . -
were dissolved an& dispersed in purified wafer (32040 g) to

3p give dispersion liquid I. Titanium oxide (418.3 g) and iron
oxide (26.7 g) were dispersed in purified water (8010 g) to
give dispersion liquid II. Dispersion liguid II was added to
dispersion ligquid I, and the mixture was stirred to give a
coating dispersion. Using a pan coating machine (DRC-1200,

35 POWREX CORPORATION), the c¢oating dispersion was sprayed on the
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35 for 15 hr. WD 20101013835PCT1JP2009/ 063833 [0087] conposition of
preparation (560 ng) chlorthalidonel2.5 ng nmannitol 124.3 ng 5 crystalline
cel l ul ose9 ng hydroxypropyl cel l ul ose5.4 ng conpound A85. 36 ngy

Funari c. act QR o\ or oyl cel |l oselo. 8-mg cryst al FAEr AR ccs g
Crospovi doneske Nhb2.ct sTebashedn 1 eauebid e hyalighty pifopiieneshy| cel | ul ose
15.6 g tal‘gazbfetnq_r;[grte%rsﬂegmtgxiéj e]‘[:ll-(j %SeeraL.rLgp Qc))( igdievoé ]f%.hrtrlgcgg g&al 560 ny
tablets having the following composition. Then, the film-
coated tablets were dried under the reduced pressure at 40°C
5 for 15 hr.
[0085]

composition of preparation {370 mg)

chlorthalidone _ 25 mg
mannitol - 111.8 mg
10 crystalline ceilulose 9 mg
" hydroxypropylcellulose 5.4 mg
compound A 42.68 mg
mannitol . 86.93 mg |
crystalline cellulose 9 mg
15 sodium hydroxide 0.69 mg
fumaric acid 2 mg
hydroxypropylcellulose 5.4 mg
crystélline cellulose 36 mg
crospovidone - T 22.5 mg
20 magnesium stearate 3.6 mg

hydroxypropylmethylceilulose 7.8 mg

talc 1.2 mg

titanium oxide . 0.94 mg

iron oxide 0.06 mg -
25 total | 370 mg =

[0086]

Example 7

(1) Hydroxypropylcellulose (2800 g) was dissolved in purified
. water (44070 g) to give liquid I. In a fluid bed granulator
30 (WSG-60, POWREX CORPORATION), chlorthalidone (5375 g},
mannitol (53450 g) and crystalline cellulose (3870 g) were
uniformly mixed énd granulated by spraying liéuid I (38870 q),
and dried to give granules. A part of the obtained granules
was milled in a powermill grinder (P-7S, Showa Chemical

35 Machinery) using a 1.5 mm¢ punching screen to give milled
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[0088] Exanple 8 (1) Hydroxypropylcellul ose (2800 g) was dissolved in
purified water (44070 g) to give liquid I. In a fluid bed granulator- 25
(WG 60, POAREX CORPORATI ON), chlorthalidone (10750 g), mannitol (480709)
and crystéﬁ‘ﬂ‘ﬁ@“”é&sl ul ose (3870 g) were uniformy mi X REE ARA0GPEH[A at ed by
sprayi ng |I%_LHQJI (#8870 g), and dried to give granules. A part of the
obt ai ned gr Tes™was nilled in a powerm || grinder (P-7S, Showa Chem cal
30 Machi nergé)) Feiddgmahyd Boxivie d4AERB ng) Smffr\lmzaéflgl geidi (31 grarares A

(2)Sodi um s e 405 f Q00U 3] Aol 1146 Gt O s5ol ved i1

purified ma Ive a t|o Hydr oxypropyl cel [ ul ose
(3019 g) Wesaldntsml ve!dydm}@*,?prppqu‘-dﬂehﬂ\mi!Ber( 3049240 ng)S g sgioveed | fui d I . In

fluid bed 10/ 138 09/.0 t
CORPORAT IO a0 RECA, | 0080 %) Toraies I L A0880 O Ancr ardstal i ne
cel l ul ose (gh%‘ﬁnlgt)tower(wsmmommm CERPRAT e nu Carpebly 75 i289ibAggl he

buf fer sol uti ont(oilggggg%fg nd fotﬁ%__g:a{;_ai UI d Illlu&élggGg%ﬁ%@qin%egg‘ ed to

gi ve 5 grartit ne granu es was
power m i | gm:rﬂ-ﬁml(meISed &mﬂva;:@namhtadi B clp ey tﬂse riguﬁel: Sommunchi ng

screen to gi 11le r : |ne II 720

Cr OSPOVi donta%((a%ﬂ%(?) 8n€ 1@?%3) ]éfr Yf‘%ﬁiﬁ % 138?233 A
(27220(_?_?& 4003';518 fi eishe m&dmﬂog'r andl e}stﬁ:(éiﬂ&]:@nglewa dm:.)ﬂ.é.(d&dl :ﬁnaat u?bl) e_rl_h
ni xer nic nery). to. gi.v xed_granul es e
ni xed gr an@@?%ﬂg £abPeted jga gbB‘f’%r%}“?%‘%& &ﬁnh & TAGUART 36K,
Ki kusui Selﬁeé %hlhgds&rééﬂ NG gipynain P& (di&ln%ﬂ.egl an”et er 14 nm ninor

gi ve core 1 b &S %u@wes ey AR ) et anrabaioBstds Hd 14l o (620

gi ve core t ’%YSta
g) were di u@cﬂ@tdhﬁ@@é sefd @) puehéieth vad erahdT440m g)21222@)gi ve

SIZBEiZ'e%”.%é%Eﬁndq Fisd i, GF R 52810, 96 MR EP O H G aer O " °

Di spersi on higus diiM-2008, asiklaeh Chethi SRET BA e nd Gy Bol giasdnited m xture was
stirred to give a coating dispersion. Using a pan coating machine
(DRC- 1200, ZTBBRREX CORPORATI ON), the coating di spersion was sprayed on

the core tamﬁt'ﬁlé)%@deﬂegréﬂaiés) M}bl kabhet¥@ighta ebthbe casretiialy et
increased to 20 rrg &Qr tablet to give filmcoated tablets having th
iiﬂ‘?& t he

fol | owi ng cBagssh URRRER3 65 h Kifqusphi c 551 83 e L€ Indr BSHRY &
reduced Pﬁe§ﬁéﬁékfﬁlaﬁ@@er 14 mm, minor diameter 8 mm) (tableting

pressure: 10 kN, weight per tablet: 540 mg} to give core -
tablets. '
(5) Hydroxypropylmethylcellulose (4056 g) and talc (624 g)
were dissolved and dispefsed in purified water (37440 g) to

25 give dispersion liquid I. Titanium oxide (488.8 g) and iron
oxide (31.2 g) were dispersed in purified water (9360 g} to
give dispersion liquid IT. Dispersion liquid II was added to
aispersion liquid I, and the mixture was stirred to give a
coating dispersion. ﬁsing a pan coating machine (DRC-1200,

30 POWREX CORPORATION}, the coating dispersion was sprayed on the
core tablets obtained in {4) until the weight of the ccre

' tablet increased to 20 mg per tablet to give film-coated

tablets having the following coﬂposition. Then, the film-
coateﬁ tablets were dried under the reduced pressure at 40°C

35 for 15 hr.
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30 for 15 hr. [0089] conposition of preparation (560 ng) chl ort hal i done25

nmg mannitol 111.8 ng 35 crystalline cellulose9 ng WO

2010/ 013835PCI UMD09/ 06303 hydr oxypropyl cel | ul ose5.4 ng conpound A85. 36 ny

manni t ol 1 6 ystalline cellul osel8 ng 5 sodlun1h e

fumaric aé%ﬁ%mW§Eﬁ§HroxypropylceIIquselO 8 ng crystalli ﬁégéwﬁhg$%se54 ngy

crospovi donggdgg /0 magnesi um st earate5. 4 ng hydr oxypropyl net hyl cel | ul ose

15. 6 talc2.4 titani um oxi del. 88 ' - .
" composition of preparaéion (Sgg ﬁéfn oxi de0. 12 ny

chlorthalidone . 12.5 mg
mannitol : 124.3 mg.

5 crystalline cellulose : 9 mg
hydroxypropylcellulose ' 5.4 mg
compound A 85.36 mg
manniteol ) 173.86 mg
crystalline cellulose .iB mg

10 sodium hydroxide 1.38 mg
fumaric acid 4 mg
hydroxypropylcellulose -10.8 mg
crystalline cellulose 54 mg
crospovidone 36 mg

15 magnesium stearate 5.4 mg

hydroxypropylmethylcellulose 15.6 mg

talc 2.4 mg-

titanium oxide ' 1.88 mg
=% jron oxide : . 0.12 mg
20  total . ‘ 560 mg

[0088]

Example 8

(1) Hydroxypropylcellulose (2800 g) was dissclved in purified
water (44070 g) to give liquid 'I. In a fluid bed granulator
25 (WSG-60, POWREX CORPORATION), chiorthalidone (10750 g),
mannitol (48070 g) and crystalline cellulose (3870 g) were
uniformly mixed and granulated by spraying liquid I (38870 g),
and dried to give granules. A part of the obtained granules
was milled in a powermill grinder (P-7S, Showa Chemical
-30 Machinery) using a 1.5 mmp punching screen to give milled
granules A.
{2) Sodium hydroxide (405.8 g) and fumaric acid (1176 g) wexre
dissolved in purified water (38230 g) to give a buffer
solution. Hydroxypropylcellulose (3019 g) was dissolved in
35 purified water (47240 g) to give liquid II. In a fluid bed
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15total 560 ng [0090] Exanple 9 (1) Hydroxypropylcellul ose (2806 g) was
dissolved in purified water (44070 g) to-give liquid I. In a fluid bed
granul ator 20 (WG 60, POAREX CORPCRATI ON), chlorthalidone (10750 g),
manni t ol ..(488MOOPE3%and crystalline cellul ose (3870 g) REFEPAMWBHBH v ni xed

and granul ate I ayd | PHaRe an j t ' gLanul es.
A part of t%reaqlgg't)ég?%egﬁ%ﬁg%ddl es vvag %égﬁ%‘l%)r@%'pg\?\e ér)n"%%1 Zgg)rlﬁr?ggé) ?E’-?S,
Showa Chenim=aini2olMié¢hB6@ry) amsi mgyatalbinenaeliudenen(da2d eon wegegi ve

mlled granul.es. [ i ne, cel lul s G i ,
magnesi gm s‘fnelgffoﬁngy{%%e%)arédn(f%tahglrgnﬁg?é%’zgs%g%ﬁgg ?%g?l%% gg V\s/(ejiiggrgnog)ed in
a tunbl er mMx@10 GV 400 SfuSticaa 1Gqehdcal MRIAHOnaly) and giisd Hox@dvgr anul es
A. 30 (2) Sodium hydrpxid 05, 8 an ' ' ‘ re
di ssol \(/ezf i%aﬁ'ﬁ‘mefs%'/e v?aatrgcr %%( gg%gg%?”}%é; | véhge%&%%e&ééé%ﬁi? |}L8\r/1\E -
Hydr oxypr opydweadniallogeif384 9 By)7 Swashdws sthangiccaln Mpohiheeyl) wetierg @47280 Q)
togive liquid Il. |In a fluid bed ranu%lat r %V\S?GO PONREX CORPORATI ON),
%5 ARGl

conpound A B@ECEI I X TRET TP TR0BE ¥stalline cellul ose (4230
g) vere WQPOLARLIBBERCTAIARNGE0G3828 i forospyvitiane G6#BQ Nl at ed by

i t he buff, | uti 81 d, f h | i qui . 260 , d
OF1 ot To oMASHES BLeSEETa (970 S notBRCH AR PRRULEY BallTAdti 8 i s "
IOOWEL_m' | fo Gdiddele @RP1T& Showd e e@leni(lﬁaﬂld)?)hiv{mflre%/)niueﬁnlg?a? Jn&bs.( ??ﬁ()() .
unching screen to giye nm'lled granyl es. stalline cellulpse ,
(F:)r ospovigdorf‘é“‘{eﬁdé'”gfPgﬁam%%@f"gﬁﬁit%a‘f%rgf 5Ra9tTRe WiF%hd gr angl es

(58680 g) wershulexed in a tunbler mxer (TM 400S, Showa Chemi cat Machinery)
to give m xed grrélanul.e-s B. 10 { 3% The mé_;;ﬁd eF(%:L%nul es A g180 and the
mi xed gr anuf¥s 1B 8*RY) ITRIE LS CeHEP 1T YoPnt8F25Y bt 5% a rotary
tabl eting nesdiiie (AQUARBEYRAR IK: Keiskissei Sahaoyshed. Lt dsingisi ipgmah8. 5

1 unch. (tabl etin ressure: 7 kN, weight per tablet: 270 to give
m e) t 2b¥5et éTF(ETI%r (j&)amg&gFo%@ﬁ%pWﬁ@FhW%‘E‘%ﬁﬁ %ng% 7353%}653&9 'Itvgl) c ( 1%0 %))

wer e di Ssoaﬁﬂkﬁl@:dhepﬁm%i Peirl keB188f e540 78H0te) give gt di spersion
liquid I. Titaniumoxide (94 g) and iron oxide (6 g) were dispersed in
purified wat®PLgEE000 g) to give . dispersion liquid Il. Dispersion |iquid

|1 and puri {3 £dipalalpedolandig)icanaraddedsdss ¢)spaestale! (apd &l , and the
m xture was stirred fo give a coating dispersion. Using a Ean coati ng '
machi ne (DR@%(ﬁlSS@J\RE% @W@ﬁ% ipheutblghyadespdrétdn adsprayed
on the cg egix?é)'ﬁts%eﬁ}@&ehnfé?ﬁ{a (B) wntididmhewaighisefs tde £ arbabl et

e

increased to 10 n%per t abl to 25 give filmcoated tablets having the
fol | owi ng coxprsi (31oR. gTheare tHesHYIseAC bRt BRFIBIRbM#EtREr 424FF ¥ der t he

Sahes PLESEHY St iGatt il D0 ARG o0 s R bl o
dispersion liquid I, and the mixture was stirred to give a
coating dispersion. Using a pan coating machine (DRC-1200,

25 POWREX CORPORATION), the coating dispersion was sprayed on the
core tablets obtained in (4) until the weight of the core
tablet increased to 20 mg per tablet to give film-coated
tablets having the following composition. Then, the film-
coated tablets were dried under the reduced pressure at 40°C

30 for 15 hr.
© [0088]

composition of preparatien (560 mg)

chlorthalidone 25 mg
mannitol 111.8 mg
35 crystalline cellulose . S mg
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crystalline cellulose9 ng hydroxypropylcellul ose5.4 ng crystalline
cel lul o0sel8 ng 35 crospovidone9 ng WO 2010/013835PCT1JP20091063833
magnesi um st earatel. 8 ng. conpound A21.34 ngy mannitol 43. 465 ng crystalline

cel | ul ose di um hydr oxi de0. 345 ng fumaric aci _
hydioxypr§%€?@@@?ﬁ%§se2.7 ng crystalline celltl ose9 ngg§F§g%%%yﬁ%ﬁe6,75 ngy
| 0 magnesi unydt eeymtapfleeifubyse oxypr opyl rietahylgcel | ul ose7. 8 ng talcl. 2 ny
tltanlun1OXég§ggéghrggl ron oxi de0. 06 ny Ié§f§6a£é80 ng (0092]

mannitol 173.86 mg
crystalline cellulose ; 18 mg

5 sodium hydroxide 1.38 mg
fumaric acid 4 mg
‘hydroxypropylcellulose 10.8 mg
crystalline cellulose 54 mg
crospovidone 36 mé

10 magnesium stearate 5.4 mg

hydrexypropylmethylcellulose 15.6 mg

talc 2.4 mg

titanium oxide 1.88 mg

iron oxide 0.12 mg
15 total 560 mg

[0080]

Example 9

{1} Hydroxypropylcellulose (2800’g) was dissclved in purified
e water (44070 g) to give liguid I. In a fluid bed granulator
- 20 (WS5G-60, POWREX CORPORATION), chlorthalidone (10750 g),-
mahnitol_(48070 g) and crystalline celluleose (3870 g) were
‘"uniformly mixed and granulated by spraying liquid I (38870 qg},
and dried to give granules. A part of the obtained granules
was milled in a powermill grinder (P-7S, Showa Chemical

25 Machinery) using a 1.5 mmd punching screen to give milled
granules. Crystalline cellulose (7200 g}, crospovidone {3600
g), magnesium stearate (720 g) and the milled granules (60480
g) were mixed in a tumbler mixer (TM-400S, Showa Chemical
Machinery) fo give.mixed granules A.

30 (2) Sodium hydroxide (465.8 g) and fumaric acid {1176 q) were
dissolved in purified water (38230 g) to give a buffer
solutieon. Hydroxypropylcellulose (3015 g) was dissolved in
purified water (47240 q) fo give liquid II. In a fluid bed
granulator (WSG-60, POWREX CORPORATION), compound A (20060 g),

35 mannitol (40860 g) and crystalliine cellulose (4230 g) were
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Example 10 (1) Hydroxypropylcellul ose (5122 g) was dissolved in purified
wat er (80620 g) to give liquid |l. tln a fluid bed granulator 20 (WG 60,
POANREX CORPORATI ON), chlorthalidone (10740 g), mannitol (48080 g) and
crystalli riEO2EI0013835e (3870 g) were uniformy m xed anBCHRZANO4EEYH by
spraying liguid | .(3 : i t ' ranuyles § sthe
obt ai ned gr‘g{r#utl%é:?l g’mgjg;%j?%%%aq}%ngi%gg\%r %p\%lqu r?gelrEh%Pbséf&gﬁ%vl\gfcéhgm cal
25 Machi ner{3181$i gy and, BurtitterpdighidgIEct4rA60Q @)gi wednditied Wy givkes.
Crystal line_cel l,ul ose, (7200 @) r 0N | ; Si; Sstearate
(720 g) anogj’-[aﬁléllr%sl'l ?él %arr%nt?%egh%6@1%31\69‘3%%raéa?ngge 5 r?ﬁgﬁ%?n%ﬁg?ra m xer
(TM- 4005, Shewarm@idnigeahdddctH-7S,y Phtwa (Civaniviade Maghanetes ywsing02( 2) SSodi um
hydr oxi de (405. 8 ,and fumaric acid 76 were di ssolved.in purified
wat er (382 Png?‘@PQeS%FEEﬁPf f&r gég?d'gjrl%]rﬁd %W&?Brogfﬁyééﬁgﬁf%%e (3019 g)
was di ssol vedlllcper i(f2ed gwrt errospd2dfong . (3400Qyiqve maguesiym .steaxatél uid
bed granul a G 60, P CORPORATI ound A (20060 q), 35
nanni t ol (4&)%’0%\58&33&13‘? %ﬁéq Héagﬁ?ﬁ%%sﬁgowﬁfe@%egvﬁ 3 ,
2010/ 013835REH132 02406381 008, f ghowy ChereibainMaghdnakg) ecb yivepr ayi ng t he
buffer solutjon g31819 g) and further liquid Il (42260 g), and dried to
gi ve granul®ehITAPHI8F Bhe obtained granules was nilled in a . powermill
grinder {P- 8, ToowaxEhesi&alldaahi(n80Yyhgusimy) thel mx6dngfampileehiBng 98cr een
to give mlled granules. Crystalline cel Lulqgse (7200 g),_crospovi done (5400
g), nmagnesi®hh &5 5?@%% ¥ & PRB ﬂ’%l? S u_gé{s; %%‘b‘Pg) were ni xed
in a tunbl efapiictahol RYEHORS, (Adava2ehenital Kianhiineey sakasigh v a.ud.yed
granules B. in (3) The m xed granules A (180 ng) and the m xed granules B
(90 ng) wereskngblreted TR tRHOGOHRBLERIRY |RERSSUE 'a’r B aryet3il 86Fng
nmachi ne (AQANRA42b23| mgkKi KeisghiveSeiosaktshbetdt d.) using a 8.5 mmD punch
(tabl eting pressure: 7 kN, weight per_tablet:. 270 to give cqre tablets.
15 (4) Hdr by FucsyvreEchy Heaiiivhcsddut 98 §15% i Fﬁteiéo%f’ vl gere
di ssol ved agtk(Hisper agd dPspurddd Qg pareriéd il (70501 ¥B €4 SgIafsi on
liquid I. Titaniumoxide (94 g) and Iron oxide (6 (p?;) wer e dispersed_in
purified wetefParEion §iausd ol veTdFapersiBhtds daitd9y | 2 S8 SR ilui d 1|
and purifiegh wadRl 3Qpe288q Gin Wa1:8 raddegdat &r di 508y H)oRol pawéd 1, and the
m xture was stirred to give a coating dispersion. Using a pan coating
machi ne ( DRE E55 s IPONRESEBRFORAPLERF TS 1972 Mﬁ%éld%gﬁ%ﬁﬂdﬁ%%w%wayed _
on the coye 4Dl 8t 3,00t ghaed ¢4 ii%?e%_gﬁbh ihguieightanef thiencongd ahlset
increased to 10 ng per tablet to 25 give fil mcoated tablets having the
fol | owi ng cowposid itongivhen, coafeng dFspaaEeen+ abiséRg HePR? AI93¥dGnder the
reduced pr tABCEEO! dGuithe doRPORATEONPOSIHd Wbathing! @DAEHI M (280
ng) 30 chl g‘rﬁ%%%ﬁego(r?g{%sgrrg' manni tol 111. 8 ngglg}r)yst al l'i r?e ggl I ulﬁi)segl ny

was sprayed on the core tablets obtainéd in (3) until the

weight of the core tablet increased to 10 mg per tablet to
25 give film-coated tablets having the following composition.

Then, the film-coated tablets were dried under the reduced

pressure at 40°C for 15 hr.

[0051]

composition of preparation (280 mg)

30 -chlorthalidone 12.5 mg
mannitol 124.3 mg
crystalline cellulose % mg
hydroxypropylcellulose 5.4 mg

~crystalline cellulose 18 mg

35 crospovidone S mg
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hydr oxypr opyl cel | ul ose5.4 ng crystalline cellul osel8 ng 35 crospovi done9 ny
WO 2010/ 013835PCT1JP20091063833 nmgnesi um stearatel. 8 ng conpound A .21.34
ng manni tol 43. 465 ny crystalline cellulose4.5 ng s sodi um hydr oxi de0. 345 ny
fumaric a roxypropyl cel | ul ose2. 7 crystall e9

Cr ospovi d%‘g%m%lﬁysd/o magnesi um st ear at e0. ggrrg d b@ﬁrﬁ%&dﬁéﬁ "
hydroxypromﬂgﬁﬁiﬁmmetéuf@&97 8 ng talcl. 2. agmgltanlun1OX|de0 94 ng |ron
oxi de0. 06 qg) /5 kptal280 g [ 0094] Exaqug 11

mannitol 43.465 mg
crystalline cellulose 4.5 mg

s sodium hydroxide ] 0.345 mg
fumaric acid 1 mg
hydroxypropylcellulose 2.7 mg
crystalline cellulose "9 mg
crospovidone 6.75 mg

i0 magnesium stearate 0.% mg
hydroxypropylmethylcellulose 7.8 mg
talc _ , 1.2 mg
titanium oxide. _ 0.94 mg
iron oxide 0.06 mg

15 total . : 280 mg
[0092]
Example 10

(1) Hydroxypropylcellulose (5122 g) was dissolved in purified
water (80620 gi to give liquid I. »In a fluid bed granulator

20 (WSG-60, POWREX CORPORATION), chlorthalidone (10740 g),
mannitol (48080 g) and crystalline cellulose (3870 g} were
uniformly mixed and granulated by spraying liquid I (38870 g),
and dried to give granules. A part of the obtained granules
was milled in a powermill grinder (P~7S, Showa Chemical

25 Machinery) using a 1.5 mm$¢ punching screen to give milled
granules. Crystalline cellulose (7200 g), crospovidone (3600
g), magnesium stearate (720 g) and the milled granules (60480
g) were mixed in a tumbler mixer (TM-400S, Showa Chemical
Machinery) to give mixed granules A.

30 (2) Sodium hydroxide (405.8 g) and fumaric acid (1176 g) were
dissolved in purified water (38230 g) to givela buffer
solution. Hydroxypropylcellulose (3019 g) was dissolved in
purified water (47240 g). to give liquid II. In a fluid bed
-granulator (WSG-60, POWREX CORPORATION), compound A (20060 g),

35 mannitol (40860 g} and éryétalline cellulose (4230 g) were
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(1) Hydroxypropylcellul ose (2800 g) was dissolved in purified water (44070
g) to give-liguid|1l. In a fluid bed granulator 20 (WG 60, POAREX

CORPORATI O\% chl orthal i done (5375 g), mannitol (53450 g) and crystalline
cel | ul ose W398/08383%ere unifornly. nixed and granul at BEBER0MN6E83B ng | i qui d
| (38870 @)y ff@n@g &4 k0 ghaeg |t%§1 bé Qﬁféqu-fg tths@ Bhkad pedh glany es

was milled |n a powermll grin er Chem cal 25 Machinery) using

a 1.5 mar4 pekeH g @@ﬁeéﬁrﬂ@e@lm@ F‘:éd(é?%ﬁﬁllfﬁs apdy draed #e @isld ul ose
(7200 g), %P%gﬂg%sdonﬁ $2800Q, )therragesﬂéﬁngsga%&agewézaﬁlme@% the milled

granul es (604 wer € mxe in a.tunb m xer (TM 400S, Showa Cheni cal
Machi nery) pewefinvg Yrigrdddgr ahn s ﬁhoﬂé (Zn?mmﬁ Mﬁq}n}dﬁ@xi des{aps: 8.g) and

fumaric acid (1176 re_dissolv d in. e er to give a
buf fer sol Ifmé) g‘% %‘F%p@lstcel vleoseﬁ?%é%lér q)u ts déég%sa\ae )nien purified

wat er (4724@egl)ultq;eg|(\7600| gbi dcidspavideng| (P40beant , maggeanwhaﬂﬁrar(am 60,

Crystal e L2 14) ooe” EBHTE €4, ot s b R84 .30

uniformy ntwénﬂmutu@eanwﬁ'nfe@mby Showay Chgmidel MHeadhdmegygl uteogie31810 Q)

and further |d II %42%60 g), and dried to give granules. A part of the
obt ai ned gr% éd in a powerm || grinder (P-7S, Showa Chem cal
Machi neryj (3j r@ea nﬂu‘.&d5g1tranﬁlle$)lmc(hj8rﬂgmgo:remh e gil\xedmgthndl@ MU 9s.
Crystalline cel | ul 0 % a ?% oV onebj(él'i400 g))y g;i um st earate
(720 g) and™Phe ‘?ﬁell El 0 i A a Uhbl er mi xer

( TM 400S, Sh@N\Betﬁhﬁ_fmta&thhChAMQB)ZMZQEyeKﬂkm garealslalkashB Licd (}3) The
m xed granules A (180 % and the m_xed granul es- ( 60 wer e tableted
T Ehet or miSEnd ai-dy BRBLEEN ORCAy SEABH cbT 4 T BN ACCMEED B 51

Ki kusui Sei salkuesto,270t thg) ©si given quurcirablraior di ameter 14 nm m' nor

di aneter 8 tabl et ressure: 10 ight p t 540 ny)
to give 5 meﬂlf% k“ﬂ%tll[i-)?{/]d? Pgﬁyl(ﬁ%l? h%/l\fc%qt 55@ (?gé )weeﬁ‘?d tal c
(120 g) werelgh;csmd/@dadaadsﬁésms:edp'ummuéafi:mmmrso( 475000¢1i¥® Qi ve

di spersion lLiquid |. |tan|umo nd jron OXIde 6 g), wer

di sper sed |ﬁl%?ﬁ¥?}r%-£\?ﬁ?“éfi ttodd Gj’g gﬁfg bd';dlg%p@’f‘gl Ti‘%%fidcf I(I%.

Di spersion kj owiégl |dispeadspdr ihi g vty watd20(D)00wRy)e t@d@ﬁéet o di spersion
liquid I, and the m xtuyre was stirred to give 3 coatin dIS sjon. Using a
pan coati ngAHERET PN BREV6S0LT pORRERS éﬁﬁ?’%%ﬁﬁ% tﬁ@ cBat El’gechl"’ &rsi on
was spraygd (280 tde wiee abiabliets @h¥rRiradni 1ig3)d unt idnd hee2hivehbghtvnf the
core tablet increased to 20 ng per tablet to give filmcoated tablets

havi ng the FBLFERH P GdifSodi EPBINATIEFPerALOR | Hsdogt 8dPRALFRAS Mkre dried

under the rggueech PIRESYEe, aboRREx feorebRalToN] 009R] RRAtaerPaskhe o8 &f
preparation (560 nyg)
was sprayed on the core tablets obtained in (3) until the

weight of the core tablet increased to 10 mg per tablet to
25 give film-coated tablets having the fbllowing-composition.

Then, the film-coated tablets were dried under the reduced

pressure at 40°C fer 15 hr.

[0093]

composition of preparation (280 mg)

30 chlorthalidene 25 mg
mannitol 111.8 mg
crystalline cellulose 9 mg
hydroxypropylcellulose 5.4 mg
crystalline cellulose 18 mg

35 crospovidone _ S mg
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chl orthal i donel2,5 ng mannitol 124. 3 ng crystalline cellul ose9 ny

hydr oxypr opyl cel | ul ose5.4 ng 35 crystalline cellulosel8 ng WO

2010/ 013835PCT/J132009/ 063833 crospovi done 9 ng nagnesi um stearatel. 8 ny
conmpoun nnitol 173.86 ng 5 crystalline cell zsodi um
hydr oxi de%éﬁ%{?ﬂmrl c aci.d4 ng hydroxypropyl cel | ul osejflgls% ngg%ryst alline
cel | ul ose36na{@mstlgmcga§@ﬁyt§lone27 g magnes8umgst earate3. 6 ngy

hydr oxypr opyl net hyI ceI I uI ose 15.6 ng tal % § r’;g ti tanl um oxi del. 88 ng 15

i ron oxi de(FOMPOREd 4

mannitel 43.465 mg
crystalline cellulose 4.5 mg

5 sodium hydroxide 0.345 mg
fumaric acid 1 mg
hydroxypropylcellulose 2.7 mg
crystalline cellulose 9 mg'
crospovidone 6.75 mg

10 magnesium stearate 0.9 mg
hydroxypropylmethylcellulose 7.8 mg
talc 1.2 mg
titanium oxide 0.94 mg
iron oxide 0.06 mg

15~ total 280 mg
[0054]
Example 11

(1) Hydroxypropylcelluloée (2B00 g) was dissolved in purified

water (44070 g) to give 1liquid I. In a fluid bed granulator

20 (WSG-60, POWREX CORPORATION}, chlorthalidone (5375 g},
mannitol- (53450 g) aﬁd crystalline cellulose (3870 g) were
uniformly mixed and granulated by spraying liquid I (38870 g),
and dried to give granules. A part of the obtained granules
was milled in a powermill grinder (P-7S, Showa Chemical - -

25 Machinery) using a 1.5 mm¢ punching screen to give milled 7
granules. Crystalline cellulose (7200 g}, crospovidone (3600
g), magnesium stearate (720 g) and the milled granules (60480
g) were mixed in a.tumﬁler mixer (TM—-400S, Showa Chemical
Machinery) to giye mixed granules A.

30 (2) Sodium hydroxide (405.8 g) and fumaric acid (1176 g) were
dissolved in purified water (38230 g) to give a buffer ‘
solution. Hydroxypropylcellulose (3019 g) was dissolvedlin

purified water (47240 g) to'give liquid IXI. In a fluid bed

granulator (WSG-60, POWREX CORPORATION), compound A (20060 g},

35 mannitol (40860 g) and crystalline cellulose (4230 g) were

41



total 560 ng [00963' Exanple 12 (1) Hydroxypropylcellul ose (5122 g) was
dissolved in purified 20 water (80620 g) to give liquid I. In a fluid bed
gr anul at or 1%V\BG 60, POWNREX CORPORATI ON), chlorthalidone (10740 g), nannitol
(48080 g) WRAYBH| i ne cel lul ose (3870 g) were uni f BFRFE2OMH06ETS and

Dart of ¢ netbpr oY) B b drelnildthatby AN NS S RS /S
ShovvaI Chem'(:f%llfil\ﬂfalcgiinge(?y)fuu’?ﬁmg lei;qll.iﬁ W(&Mimgdsodeéni¢® 134 \mr‘rﬂ:I Inleeq -

: | : siu
granul es %%%&es eacSLi B ent 88%%@;@%&55 o0 {3604 q), Mg

stearate (7 and ed granules were mxed in-a tunbler
m xer (TM 4088& mSHdwgrChéar cbPr-30 $hokanGhenidal ¢lavbinexed wwimlaed . A (2)

Sodi hyd jde (405.8 f ic,aci 117 di | ved i

ur 1 ed nelth Ros5330305 art e, S10Bu EFed S PIRS: 1y aGARIaRTI cel | Ul ose
(3019 g) waseHdisksevgd2Dn gLy idicegpomwdtiene (45200 q)), tmaggeveuwhigpeadaltle. 1n a
fluid bed 3 | at W5 60, P Tl d A (20060 :
N A) 2010/ ObYAS DT AR 508 BEEF: SRRRATESI (CA0RSG oy SKRAGISL Tt [ ne

cel lul ose (#aR0l«y misee (Dfo008,y ShowadChedi gibmMdcatiedrpy spraisaerg t he
buffer solutjon (31819 g) and further liquid Il (42260 g), and dried to

gi ve granul Bs**A F&1EF Bhe obtained the granules was miled in a5

power m | ko gy3ndite @B=28, gShaoukbeCreniigal myhcimderhs) misedggaadubed 81 punchi ng

‘screen to give mlled granules. G al Line cellul.qse (7200 g

Cr OSpovi doné3€%4'(‘.ﬁ3 Q’F,r%nﬁﬁﬂje%ﬁﬂn%’%%bﬁaﬁgnﬁ‘%g ag;b"a'ﬁéfegfh Yn?l%‘@'dar@'r anul es
&gSﬁSO g))meéﬁn@&ﬁﬁgnb&hahztuunh&Fzmhgenlggkiﬁﬁﬂﬁ.58hgaau£h@nnm&k)(l8o )
Machinery) to,give 20 mixed, grapul es B. e mxe anul es ny
and the m x\é%ll.lgq eﬁwlﬂué’§h8(’('%$‘gr rfg’)a“}ﬁé&eé {Léb'i‘%t YT Fﬁémgg?ﬁn ™% pi | ayer by
a rotary talptghidigd dpeheBeuffAQANERY 2Wddbnt Khktistiib1Sei: sSakoshe) td dyilveusi ng

a punch (major dianmeter 14 mm mnor dianmeter 8 mm) 15 (tableting pressure:
10 kN, wei gRerperatlebSet : 540 ng) to give core tablets. (4)

Hydr oxypr opyh et er?ﬁQe{%mlghlaBQ (260 ¢)BO)Xaer e120 S§olweasd and
di spersed in purified water (35000 g) to _give dispersion liquid |I. Titanium
oxi de (470 9}S3Ped GRd2disReERed 3G FPhEredd¥aiiy sdd PnIpuF? F9EER wat er

(10000 g) tQiQﬂ:é’:?si(ﬂnSQ@_gﬁEQnIli%ithhﬁm Sk sper o) | bAYi grdd MBeadded to
di spersi-on liquid I, and the m xture was stirred to give a coating

di sper si on. SUs¥ie Aigmeresdt ihPuridiiefe vebrRe: (300 PORRESITORPORATI ON)., t he

coating gj SRELSi A #A9 isAEaYeH, 0bikper2Bekof fntiablet anabbainehd Katd)k until
the wei ght of the core tablet increased to_20 1 er tablet to give
fil mcoat ed(22b| Bt 978y rAged hee (I IRSHSAEC b thoRRATHER, MLKEUFS [FAc oat ed

tablets wergdrigd wndaiet BecsediePdiRpeS8YES. Alusdfy EOopard Sedleim [0097]

machine (DRC-650, POWREX COﬁPORATION), the coating dispersion
was sprayed on the core tablets obtained in (3) until the

25 weight of the core tablet increased to 20 mg per tabiet to
give film-coated tablets having the following composition.
Then, the film-coated tablets were dried under the reduced
pressure at 40°C for 15 hr.
{0095]

30 compcsition of preparation (560 mg)

chlorthalidone 12.5 mg
mannitol 124.3 mg
crystalline cellulose ) 9 mg
hydroxypropylcellulose 5.4 mg
35 crystalline cellulose ' 18 mg
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conposition of preparation (560 ng)'chlorthalidone25 ng mannitol 111. 8 ny
crystalline cellulose9 ng 35 hydroxypropyl cellulose5.4 ng WO

2010/ 013835PC11. 1P2009/ 063833 crystal | i ne cel | ul osel8 ng crospovi doned ny
- magnesi URSiEabAkSR1- 8 Ny conpound A85.36 ng 5 maNNi t Obdr3eA86y/0¢5ks
cryStalline ce@FuPoseIB nmg sodi um hydr oxi del. 38 ny funa%ic ac{d4 %g

hydr oxypr opydospblvitiose10. 8 ng 10 crystall Bnegcel | ul 0se36 ng crospovi done27

nyg magnesi um st earate3. 6 hydr oxypr opyl cellulose 15.6 ng talc2.4
/i titani u#ﬁ%%r"*&éf“s%’?‘?r%ra@e %% g ™

compound A 85%.36 mg
mannitol 173.86 mg

5 crystalline cellulose : 18 mg
sodium hydroxide : 1.38 mg
fumaric acid 4 mg
hydroxypropylcellulose . 10.8 mg
crystalline cellulose 36 mg

10 crospovidone - 27 mg
magnesium'stearate 3.6 mg

hydroxypropylmethylcellulose 15.6 mg

talc . ‘ 2.4 mg e
titanium oxide 1.88 mg
15 iron oxide 0.12 mg
total . 560 mg
[00986]
Example 12

(1) Hydroxypropy¥cellulose (5122 g) was dissolved in purified

20 water (80620 g) to give liquid I. In a fluid bed granulator
(WSG-60, POWREX CORPORATION), chlorthalidone (10740 g),
mannitol (48080 g) and crystalline cellulose (3870 g) were
uniformly mixed and granulated by spraying liquid I (38870 g),
and dried to give granules. A part of the obtained granules

25 was milled in a powermill grinder (P-7S, Showa Chemical
Machinery) using a 1.5 mm¢ punching screen to give.milled
granules. Crystalline cellulose (7200 g), crospovidone {3600
g), magnesium stearate (720 g) and the milled granules (60480
g) were mixed in a tumbler mixer (TM-400S, Showa Chemical

30 Machinéry) to gife mixed granules A.
(2) Sodium hydroxide (405.8 g) -and fumaric acid (1176 g) were
dissolved in purified water (38230 g) to give a buffer
solution. Hydroxypropylcellulose (3019 g) was dissolved in
purified water (47240 g) to give liguid II. In a fluid bed

35 granulator (WSG-60, POWREX CORPORATION), compound A (20060 g},
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I ron oxide0.12 ng total 560 ng [ 0098] Exanple-13 20 (1) In a fluid bed

gr anul at or

(Lab-1, POAREX CORPORATI ON), conpound A (85.36.Q),

chl orthalidgne (100 g), and mannitol (91.26 g) were unlforrﬂé
gr anul at ed"BY*¥YRIEH ng an aqueous sol ution of hydroxypFEPYF® ’qﬁéﬂ:‘ﬁse (10 8

g), fumari cmaghdedy @bB@Ddg$0Qﬁ&lr&f§b§iraQ>lhﬁl@ ¢ 38 e, (aRdodgj agbdderein.

The obt ai ned granules wer e passed through a 16 nesh sieve éa perture 1.0
to give sielk

cellul ose (381619)g) %ﬂnEﬁkﬂﬁéﬁt%ﬁ@I@{Q@Q And abReqsi gy egh

(248. 88 g)

Sei sakushp,
wei ght per

conp05|t|onmm¢TRanh?nG soreen diyt atiyenwmidled i gihrudgsr tfrysteddded pressure

@F&l@mﬂ%edoaaéc%w%a&% E’Edﬂeﬁﬁl(?’-?? kheghufEey sialtige

b&gnhmm ndef (BY7PUNHDGL BhbRld0 MUBIBHEG) Ss{M RUACH,

tablet ng) to give core tablets having the foll ow ng

gfiaul es
were mxed in a ba gi ve m xed granul es. 30 (2) The m xed

granul es wePEaRAH%t eff BF*H @ tté&ey OPEBLReF HerecANHEeT ARRREIS SR UB U

25

25 2l 40C fopodue (¥83030/ OLAAIARCTLAR200R0G3033agk 0008 soumaRil i on of

prepar ati on

manni t ol 22.
hydr oxi de0.

io

15

20

25

30

35

ound l'ort hal'i’doné25

8%%0@) W@ré gpibpled grapudes?2 (78§ fainweire mm@ ¥y &odi um

3o 10 qrﬁ%ear(&'mh?g%, k- daggrd%nﬂ@ai Mkl | B gRld ul 0se9 ng

magnesi um stearate0.9 ng tota

mixed granules B.

(3) The mixed granules A (180 mg) and the mixed granules B
(360 mg) were tableted in the form of a bilayer‘by a rotary
tableting machine (RQUADS82421.2J1I, Kikusui Seisakusho, Ltd.)
using a punch {(major diameter 14 mm, minor diameter 8 mm)
(tableting pressure: 10 kN, weight per tablet: 540 mg) to give
core tablets.

{4) ﬁydroxypropylmethylcellulose (3900 g) and talc (600 g)
were dissolved and dispersed in purified water (35000 g) to
give dispersion liquid I. " Titanium oxide (470 g) and iron
oxide (30 g) were dispersed in purifieq water (10000 g} to
give dispersion liguid IT. Dispersion liquid II was added to
dispersion liquid I, and the mixture was stirred to give a
coating dispersion. Using a pan coating machine (DRC-1200,
POWREX CORPORATION), the coating dispersion was sprayed on the
core tablets obtained in (3) until the weight of the core
tablet increased to 20 mg per tablet to givé film-coated
tablets having the following composition. Then, thé Film-

coated tablets were dried under the reduced pressure at 40°C
for 15 hr.

[0097]

composition of preparation (560 mg)
chlorthalidone 25 mg
mannitol . 111.8 mg
crystalline cellulose 9 mg
hydroxypropylcellulose 5.4 mg
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Exanple 14 15In a fluid bed granul ator (FD 5S, POAREX CORPCRATI ON),
conpound A (597.5 g), chlorthalidone (175 g), mannitol (2000 g) and
crystalline cellulose (189 g) were uniformy m xed and granul ated by

sprayi ng %?oa&gﬁ%% sol ution of hydroxypropyl cel | ul ose pcddBaodosshhsssf umaric
g) an S

acid (28

odi um hydroxi de (9.66 g), ‘and dried therein. The-

obt ai ned grauys tesl Meree cpddsédse hr ough a 18 mgsh sieve (aperture 1.0 mm) to
gi ve sievedcggégggfﬁgheCrystalIine cel l ul oge (324 g), crospovidone (216

g), ' negnesi

um

arate€ (32.4 g) and the sievéd granules (2668 g) were ni xed

in a tunbl enagnessdnm Bled5at@5 Showa Chem daB MHchi nery) to give m xed
granul es. The m xed.granul es were tablet%g Ry ﬁgrotary t abl eti ng nachi ne
£

( VEL50306 S Hi% d5ui  Sei sakusho, Ltd.

usinga punch (rmajor. di ameter

14.8 nm grimgxinitcAnmeter 8 nm) (tabletingd7pr886smge: 8 KN punch, weight per

tabl et: 540

t.Q.qgi ve re tablets 30 ving the foll ow ng conposition.
Then, the c%#ggﬁﬁﬁilngcﬁgiﬁf ik

@¥F ed under themgeduced pressure-at 40C for 15

hr. [0101] s&dnesiHyideexalepr eparati on (54Q.88)mghl orthal i done25 ng 35
conmpound A85.36 ng W) 20101013835PCT1JP2Q091063833 nannit ol 285. 66 ny
crystal | i net@®54§ 65827 mg hydroxypr opy! cél "l 0Se16.2 ngy fumatic acid4 ny

iviiebpyBcamlaIysd al | i ne cabl.al mge54 ng crospovi done36. ny
teara535.4 gglig al540 nmg /o %%18%]

.5 sodi um
magnesi um s
i0

_crystalldine ose
crospovidone 27 mg
magnesium stearate 3.6 mg

hydroxypropylmethylcellulose 15.6 my

talc 2.4 mg
15 titaniuvm oxide ‘ 1.88 mg
iron oxide 0.12 mg
total 560 mg
[0098] |
.Example +13 _ _
20 (1) In a fluid bed granulator (Lab-1, POWREX CORPORATION),

compound A (85.36 g), chlorthalidone ({100 g), and mannitol

(91.26

g) were uniformly mixed and graﬁulated by spraying an

aqueous solution of hydroxypropylcellulose (10.8 g), fumaric

acid {4 g) and sodium hydroxide (1.38 g), and dried therein.

25 The obtained granules were passed through a 16 mesh sieve

(aperture 1.0 mm) to give sieved granules. Croscarmellose

sodium (23.46 g}, crystalline cellulose (30.6 g), magnesium -

stearate (3.06 g) and the sieved granules (248.88 g) were

mixed in a bag to give mixed granules.

30

(2) The mixed granules were tableted by a rotary tableting

. machine (AQUARIUS, Kikusui Seisakusho, Ltd.) using a 6 mméf
punch {tableting pressure: 3 KN/punch, weight per tablet: 90

mg) to give core tablets having the following composition.

Then, the core tablets were dried under the reduced pressure

35 at 40°C for 16 hr.
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Example 15 (1) Hydroxypropyl cellul ose (2800 g) was dissolved in purified
wat er (44070 g) to give liquid Il. In a fluid bed granul ator (WG 60, POANREX

CORPORATI . | hal i done (10750 g), 15 mannitol (48070 and
crystalli ngg%@'gl%plﬁ%%stse (3870 g) were uniformy m xed anﬂcgﬂrgﬂ%ﬂ"é’t"’éﬂ by
spraying |igsggbyl (38870 g), and dried to give granules. A part of the
obt ai ned granules was mlled in a powerm!|] grinder (P-7S, Showa Chem cal
' Machi ner y)Sd®RIRG t4°0. 85 REERAREAPRy (28rB2h to give milled 20 granul es A.

(2) ConpounsbmidduHi?4 g), mannitol (2086 g). aadngrystalline cellulose (216
g) were u_nifornh{_‘gm' xed in a fluid bed granulator (FD5S, POAREX

CORPORATI ONjh st hgldAangt ed by sprayi ng &R ®fueous sol ution of

hydr oxypropydsgldodl ose (129.6 25 g), funppigigchgl (48 g) and sodium
hydroxi de (16.56 g), and dried therein to give granules. The obtai ned

gr anul es WerENRISPEOPYRFOLHRLAF16 nesh si évé Pdperture 1.0 ) to give

si eved grangles-iB 2c63) Crystalline cellubogg (324 g), crospovidone (216
g), 50 magnesium stearate (32.4 g), the mlleéed granul.es A (907.2 g) and the
si eved grarfdsmBhydresidd were m xed in 8-B&hh®r nmixer (TM 15, Showa

Chem cal Maghierk158s91 ¥&ailixed granul eg. gThe m xed granul es were
tableted by a rotary tggl e‘?tiilng machi ne (VELSOI?,‘SGSSZI\/Z, Ki kusui . Sei sakusho,

Ltd.) usingFmyghaddhinenapbluBsadi aneter 1488mam ninor di aneter 8 mm)

(tabl eting Qj.%%li - 20101013835PCT4334320091063833 KN punch, wei ght
per tabl et :np'%:'. nggJ?l Foeag%l%%e core tablets éévi ng the foll ow ng conposition.

Then; the coitetedbl ets were dried under fRemgeduced pressure at 40C for 15
~hr. [0103] [@ nposition of preparation (540 ng) chlorthalidone25 ny

manni tol 111- cﬁﬂg crystalline cellulose9 ng hydroxypropylcellulose5.4 ng /o
conmpound A83a@@lmg ldannitol 173.86 ng crystalline cellul osel8 ng

15 In a fluid bed granulator (FD-58, POWREX CORPORATION),
coempound A (597.5 g), chlorthalidone (175 g), mannitol (2000
g) and crystalline cellulose (189 g) were uniformliy mixed and
granulated by spraying an aqueous solution of
hydroxypropylcellulose (113.4 g), fumaric acid {28 g) and

20 sodium hydroxide (9.66 g}, and dried therein. The obtained
granules were passed through a 16 mesh sieve {aperture 1.0 mm)
to give sieved granules; Crystalline cellulose {324 g),
crospovidone (216 g), magnesium stearate (32.4 g) and the
sieved granules (2668 g) were mixed in a tumbler mixer (TM-15,

25 Showa Chemical Machinery) to give mixed granules. The mixed
granules were tableted by a rotary tableting machine
(VEL50306582MZ, Kikusui Seisakusho, Ltd.) using a punch (major
diameter 14.8 mm, minor diameter 8 mm) (tableting pressure: 8
KN/punch, weight per tablet: 540 mg) to give core tablets

3¢ having the following composition. Then, the core tablets were
dried under the reduced pressure at 40°C for 15 hr.
[0101]
composition of preparation (540 mg)
chlorthalidone 25 mg

35 compound A 85.36 mg
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hydr oxypr opyl cel | ul oéelO. 8 ng fumaric acid4 ng 15 'sodi um hydr oxi del. 38 nyg
crystalline cellul ose54 ng crospovi done36 ng magnesi um stearate5.4 ng
total 540 ng 20 [0104] Exanple 16 (1) Hydroxypropylcellul ose (2800 g) was

di ssol ved \if(?é@géﬂsfsised wat er (44070 g) to give liquid | pcifjpiedieassd bed
gr anul at or 60, POWNREX CORPORATI ON), chlorthalidone (2688 g), 25

manni t ol (Gedm@itgyl and crystalline cel | H85s&6(8870 g) were uniformy mxed
and granul ate r ayl Lquid | (388 ,-and dried to give granul es.
e & B 2 Poverm I

A part of t% ained granules was m || grinder (P-75,
Showa Cheniepdrddrghiopariyplisiosea 1.5 m(1B)-2pwgchi ng screen to give nilled
30 granules_A._. {2). Saodi um hydroxi de (405..8.g) and fumaric acid (1176 Q)
wer e di ssol@‘gﬁaﬁlhc &?rj‘:&gi ed water (38230 g)4 {n% give a buffer solution. .
Hy dr oxypropyddiait Hyaxex(idal9 g) was di ssoliwé® ing purified water (47240 Q)
togive liquid Ill. .In a Ehu%d bed 35 gra&al or (WG 60, POAREX

CORPORATI ONFEYStipodifd SR 20080 g), W20T0/"§13835PCDI E2009/ 063833 manni t ol
(40860 Q) arebsporsidainel ne cel | ul ose (423@&gmgwere uniformy m xed and

granul ated by spraying the buffer solution (, 31810 g) and further liquid Il
(42260 g), f&‘%:@“g‘?’i%ﬂsg&aﬁﬁﬁ granul es. A Bgagqt "8t the obtained granul es was

mlled in a 3g@werm || grinder (P-7S, SadwagChem cal Machinery) using a

1.5 mmi) punching screen to give mlled granules B. (3) Crystalline

cel | ul os& (i&432Yy)  c¢rospovi done (882 g), magnesium stearate (151.2 g), the
mlled grangkaspA (18467 g) and the milled granules B (4108 g) were mixed in °

a tunbler |lo mxer (TM60S, Sho Cheni_cal chi ner to gi.ve m xed

granul es. The #X@?@P&Hﬁ%gewﬁﬁ%ﬂggﬁgdgE/?/w%s r‘glt%l#%}vtegbllat?'ﬁ 1%3%% ne .
(COLLECT 124fa+d¢ kusaoi70Sgh sakughge litghi)d usi ngp & F1hidnbéd grewildtcebl eti ng.--
pressure: 6 KN punch, weight ger tabl et: i?O ]E%i.éo%%i 87 re)tabl ets. 15
(4) Hydr oxy PFepy? dre tHOHRES| FORBRATIAAG o FRARGEREHE] (\(j) r 8’ ti ssol ved and
di spersed; i ga#dli gdovabel) (389 L8)stlad 1gheecel Bpessd arBsl7ioqy) dwére Ti t ani um

oxi de (47 g) and iron oxide g) were dispersed, in puri.fi &?(gﬁéﬁgt 500 g)
[

3
to give di speiEPEMY miged And grapelatesh by §EFaYHI9 didaid * (150

9) 20 were gddeg-iny HcSReVSi QRahiiHy 0 A, pafd dheaHd ¥byhenv@sgsdiuled to
give a coating dispersion. UsSing a pan coating_ nachine (cggc-,GS ,  POAREX
CORPORATI ONyas el lashtliing BPYpBiRktlo@ridesp By othaWe CO5MeRabl ets

?QE?L?ESJ Snlaé@;fel%@' JiBgnel 9 alp ThRchong Lallat dongieaspeiias 10 My per
20 granules A. _
(2) Compound A (1024 g), mannitcl (2086 g) and crystalline
cellulose (216 g) were uniformly mixed in a fluid bed
granulator (FD-5S, POWREX CORPORATION) and granulated by
spraying an aqueous so1ution of hydroxypropylcelluleose (122.6 )
25 g}, fumaric acid (48 g) and sodium hydroxide (16.56 g), and i
dried therein to ¢give granules. The obtained qranuies were
passed through a 16 mesh sieve (aperture 1.0 mm) to give
sieved granules B. | '
(3) Crystalline cellulose (324 g), crospovidone {216 g),
30 magnesium stearate (32.4 g), the milled granules A (907.2 g)
and the sieved gianules B {1760 g) were mixed in a tumbler
mixer (TM-15, Showa Chemical Machinery) to give mixed granules.
The mixed granules were tableted by a rotary tableting machine
(VEL503065S2MZ, Kikusui Seisakusho, Ltd.) using a punch {major

35 diameter 14.8 mm, minor diameter B mm) (tableting pressure: 8
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25 coated tablets having the follow ng conposition. Then, the fil mcoated
tablets were dried under the reduced pressure at 40C for 15 hr. [0105]
conposition of preparation (280 ng) 30 chlorthalidone6, 25 manni t ol 130. 55
mi cryst a|\VPﬁg10@éﬁf8${,| ose9 ng hydroxypropyl cel | ul ose5. 4PAFIBYRPYEHE A21. 34
Mg 35 Manni ko) gg4f5 weBghVWOR91 O H3R35BER/ APR000/A638 33 rer yab ki d ne

cel lul ose4.5 ng hydroxypropyl cel |l ul ose2. 7 n%?funaric acid .1 n%.sodium

hydr oxi de. OR8¥E G he éPE%‘P%ﬂ'M REMRASHE88 e 2 P15 - ¢ FBE pBRT @ oIS To5 WREe

magnesi um s§eas@tiediel @Hehmﬂ@%eproﬁ ﬁg@&hﬂcﬁﬁbukefefs &,pg talcl. 2 ngy 10

titani um oxi de0.94 ng iron oxi deO.
[0103]

5 compesition of preparation (540 mg)

chlorthalidone _ 25 mg
mannitol ’ 111.8 mg
crystalline cellulose 9 ﬁé
hydroxypropylcelluloese 5.4 mg

10 compound A 85.36 mg
mannitol ‘ 173.86 mg
crystalline cellulose 18 mg
hydroxypropylcellulose 10.8 mg
fumaric acid 4 mg

15 sodium hydroxide 1.38 mg
crystalline cellulose 54 mg
crospovidone 36 mg
magnesium stearate 5.4 mg

total o 540 mg

20 [0104]

Example 16

(1) Hydroxypropylcellulose (2800 g) was dissolved in purified
water (44070 g) to give liquid I. In a fluid bed granulator
(WSG-60, POWREX CORPORATION), chlorthalidone (2688 qg), ’

25 mannitol (56140 g) and crystalline cellulose (3870 g) were
uniformly mixed and granulated by spraying liquid I (38870 g),
and dried to give granules. A part of the obtained granules
was milled in a powermill grinder {(P-7S, Showa Chemical
Machinery) using a 1.5 mmé punéhing screen to give milled

30 granules A. .

(2) Sodium hydroxide (405.8 g) and fumaric acid (1;76 g) were
dissolved in purified water (38230 g) to give a buffer
solution. Hydroxypropylcellulose‘(3019 g) was dissolved in
purified water (47240 g) to give liquid II. In a fluid bed

35 granulator (WSG-60, POWREX CORPORATION), compound A (20060 g),
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total 280 ng [0106] Exanple 17 15 (1) Hydroxypropyl cellul ose (2800 g) was
dissolved in purified water (44070 g) to give liquid I. In a fluid bed
granul at or (WBG 60, POWNREX CORPORATI ON), chlorthalidone (2688 g), mannitol

(561409) line cellulose (3870 g) were unifopptypioboiRsksand
granul at e fl‘ﬁégrﬁg% ng liquid |l (38870 g), 20 and dri ede%lo glve granules. A

part of t hmanhﬁ.aomemcglmlg)esandasryrstdtb]dlnm celpohesei [423) igldeerep- 7S,
Showa Cheni cal Machi ner i | ed

g andl es. A°PESPHRTY BEFSR Sl SaaRiintod s AV AL G6kde PofRetbh BT,
25 di ssol quleopgrleinchfuma:trﬂr (38230 L) ¢422@0vg)a and fdriesbltgt gdme

Hydr oxXypr opyl cel | ul o e 9.0 dISS | ved | f| t 47240 q)
to give |iGGPEULES: | %)lé% %?t(ft‘hﬂ gret 2’@ Egg\ﬁég ORATI ON) |
COWpound5Apb?1@9ﬁng)grif&Rﬁd t(@l—7(5408ﬁ3@nag)cmand.oanysaahimmey)ce:lslmlgoael(ﬂ230 9)

were 30 uniformy m xed and granul at ed _hy spragigg the buffer solution
(31810g) aFE$fBYRFRIng |SfFeE™ FO(QQ’Q%G’”dﬁedaﬁaa ¥ Bo give granules. A

gﬁrt Oz:h t hq3@|bt:_|u’\g\/g§ﬁ£|1:giﬁqlde&$.u%§eﬁ(i$ml dm &rpepevﬁmézhe greisaden , (P—7|SI .
owa Chenica chi using.a i.n e e
gr anul es BMSBEESWCF'S/%‘%%W% n(& efl 8l ‘Drsntge( ggea)g %]g ﬁd@%g\fﬁg})g g),
Wp2010/ 013%%5P€FI&JIEZQQ=§:‘13;&%% 3 eBRENES10IM Pt G@frat Aikdd i eg)tmnbllerm | | ed
granules A 4234@3@3 emlledf)anlesB(8215‘862e mxed in a
tunbl er i PéEerTVEBODS SRy achBRTLGE I%f’(ﬁ%ﬁ‘?@rry 8 Gt ] gr anul es.
The m xed grapuhes. e hakkat Qﬁaﬂiﬁlé rakrar Yaﬁlé’@é‘ﬂ eiy ragraiuﬁhyne ( COLLECT

12K, Ki kusui Sei sakusho, Ltd usi ng. a pungc ter. 14 nmm m nor
di anet er 8t|aPﬁ=?tH“éHP%¥hJﬁ‘§ dF)Q SLEFE: 131, E}ﬁf}‘iuzsb‘&n%ﬁls %ﬁi ljd Pabl et : 540

ng) to giv @ Sead 4yeigh
Hydr oxypr oglqu' E}fﬂlﬁq wcg: étégfegﬂ{ ?ge?gufg g) we/rﬁgﬁfg('dl gjs'olt\:/ed and

|
di spersed P¥T EBP{‘F’FedZWatH@r) 3‘856"@)‘3‘?363 didbdedfspersion liquid I. Titanium
oxi de (47 gl)ap d'r&% aésne(t%&ghem@ufoét smosgqi hAdPeEid | @b Wt @eré500 Q)

to give dlsperS|on ersion |1 and purified water (150

g) were addb@spévﬁfis@l@i silcﬁmrsqdu anlpma#@%@aﬁ?%t u?%—”%va%) &9 98 /5 to
give a coa 1@9egg§8§rﬂc9ﬁd Ysi NG + 20 NAD oxQBLI 187 NGCUME 1(CORCoEDE. PONREX

CORPORATI e coati1ng-di spersion was sprayed on the core tablets
obt ai ned i m)(Br)%randwpesmd/\mngwréfl?%éﬂ@%ﬁl’e (5881 81 FRHHs &4 SPET3BCRY per

tablet to Giiygabi ki conled Labh el fality 130 shiCohpl L A RaremRashtypn. Then.

the 20 fil m s wer e under t e reduced pressure at 40C for
15 hr. [2@1@E]reced¢eéltq> ofi sgfensriepal g {560d whp BhrBITHAIESISHEETSS ny

to give a coating dispersion. Using a pan coating machine

(DRC~650, POWREX CORPORATION), the coating dispersion was

sprayed on the core tablets obtained in (3) until the weight

of the core tablet increased to 10 mg per tablet to give film-
2; coated tablgts'haviﬁg the following composition. Then, the

film~coated tablets were dried under the reduced pressure at

40°C for 15 hr.

[0105]
composition of preparation (280 mg)

30 chlorthalideone 6.25 mg
mannitol | 130.55 mg
crystalline cellulose 9 mg
hydroxypropylcellulose . 5.4 mg
compound A 21.34 mg

35 mannitol 43.465 mg
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25 manni tol 130.55 ng crystalline cellul ose9 ng hydroxypropyl cel | ul ose5.4 ng
conpound A85.36 ng mannitol 173.86 ng 30 crystalline cellulose.18 ng sodi um

hydr oxi de fumari ¢ aci d4 ng hydroxypropyl cel | ul osel0. 8 crystalline
cel I ul oseéﬂg%‘g@?sﬁ ospovi done36. ng  W2010/ 013835PCT/ FEBRE A

magnesi um stepsed Bhird welhydeexypropyl met hylscghl ul osel5.6 ng tal c2.4 ny

titani um oxj del. 88 I ron_oxi de0.12 ng _total 560 ng [ 0108] Reference
Exanpl e 1 |JﬁY§“?’f¥B‘iﬁP Feytahefat or (Lab- £ 'PBRREX CORPORATI ON),
fumaric acid 1 mg :
sodium hydroxide. 0.345 mg
5 crystalline cellulose 27 mg
crospovidone _ 15.75 mg
magnesiuom stearate . 2.7 mg
hydroxypropylmethylcellulose 7.8 mg
talc 1.2 mg
ip titanium oxide 0.%4 mg
iron oxide 0.06 mg
total 280 mg
[0106}
Example 17

15 (1) Hydroxypropylcellulose (2800 g) was dissolved in purified
water (44070 g) to give liquid I. In a fluid bed granulator
(WSG-60, POWREX CORPORATION), chlorthalidone (2688 gqg),
mannitol (56140g) and crystalline cellulose (3870 g) were
uniformly mixed and granulated by spraying liquid I (38876-9),

20 and dried to give granules. A part of the obtained granules
was milled in a powermill grinder (P-7S, Showa Chemical
Machinery} using a 1.5 mm$ punching screen to give milled
granules A. - ' .

(2) Sodium hydroxide (405.8 g) and fumaric acid (1176 g) were

25 dissolved in purified water (38230 g) to give a buffer
solution. Hydroxypropylcellulose (3018 g) was dissolved in
purified water (47240 g) to give liquid II. In a fluid bed
granulator (WSG—so, POWREX CORPORATION), compound A (20060 g),
mannitol (40860 g) and crystalline cellulose (4230.g) were

30 uniformiy mixed and granulated by spraying the buffer solution
(31810 g) and further liquid II (42260 g), and dried to give
granules. A part of the obtained granules was milled in a
powermill grinder (P-7S, Showa Chemical Machinery) using a 1.5
mm$ punching screen to give milled granules B.

35 (3} Crystalline cellulose (1512 g), crospovidone (1008 g),
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10 conpound A (42.68 g), |act os'e (217.32 g), crystalline cellulose (32 g)
and nonosodi um fumarate (10 g) were uniformy m xed, granul ated by spraying
an aqueous sol ution: of hydroxypropylcellulose (12 g) and nonosodi um

fumarate (10, dde13g43d dried therein to give granul es. Therahbmjopsds 9r anul es
were 15 passe t]hrough a 16 nmesh sieve gaperture 1.0 mm ive sieved

to
gr anul es. . fhgnestwedstpanateed13162 29)y) midhedussanpyinfed (4234 g) .
hydr oxypr O%lgc&lulal!l 08,4 ?ﬂrgngieg\eée(%qf&e%di RedaOhessq POt td @ ung1gkve m xed

granul es. m xed granules were ta by Autograph (manufactured by
Shi madzu Codper alTMrE00 SAGwB00RSYL et MpckigeByimbo piReh mixgd! et i ng
pressure: 7.5 un | oht blet.. dWht @ gh¥grgore tablets
havi ng the%@ﬁ@%ﬁhg@gnﬁxﬁgggi%lﬁﬁ{u}tﬁ%nyvg%ﬁg%%%tablytets Wer?dri ed under

t he redugedapl et enanthi4@C (COLLEGT Mi2K,[ Kidesu25Sebspissha, ottt ) prepar ati on

(398.3 ng) conmpound A30 .l act.ose254, cr | i I 37.5 ng
hydr oxypr op§i88| f 5% 4(?%3% g amn%tneo‘%gcﬁ%'fﬁ&n%%t%%e}%r#g%l g‘%?/v-&substi t ut ed
hydr oxypr opyhbeét ihgseishirey 10t 3RO Bialy Weigh} Fef dradied :ER4ApRE) 2 351 n
a fluid bed granul at or b-1,. POANRE T, Con
vwzmmmsé%ﬁﬁ%%é%’g%gsh%%&ﬁﬁ EO%_W%@‘%‘}?‘“R?C Y3§8°(217.32 g) and
crystal | i ngs) cR{4tdHEErdp3dmghykbtel lnlidser ni3g0nmgk eand gralnul (®0ed) byespr ayi ng
an aqueous sol ution of  hydroxypr.opyl cellul ose (12 ri herein to
gi ve gr éﬁuﬁé§?°§rﬁ%do”mdai H’e§¥§ﬂuf%sp‘\llﬁfée%s a%sls:sg%ﬂe?[ﬂ%gugﬁ §_de nesh '
si eve (apeaﬁgggrgi&n Miqudi@ gi.veritdrdvad ogidaul €% .g)Trds iievadogidaul®s (15. 2
g) and | ow substituted hydraoxypropy] cell ul os . 8 were m.xed in a glass
bottle to §FvESHEXSHRFESRA &5 B"?’ﬁ Hi% eF aﬁ&ﬁ@sgﬁ%t%%t edFby > AQt ogr aph
(manuf act unegyuby Shi MdzpeEsi O BilquaR, 1102AG pOEDM)edisiangra (956 gn4 punch ‘-

(tabl eting pressure: 7.5 KN punch,_ weight_per taplet; 374.9 ny).to_give
core tabl eW8TrRaRAAEA IR HSPESREAY %‘Hﬁd@ilt'i Grd %ﬁ%nrf‘l’f%ec@rag %56]’:5 2 vere

dried ungderot Beveedussst e eseperdiod0Cukongls fun ddtlihl machine
(DRC;650, POWREX CORPORATION), the coating dispersion was
sprayed on the core tablets obtained in (3) until the weight
of the core tablet increased to 20 mg per tablet to give film-
coated tablets having the following cemposition. Then, the

20 film-coated tablets were dried under the reduced pressure at

40°C for 15 hr.

[0107] _
composition of preparation (560.mg)
chlorthalidone 6.25 mg o
25 mannitol : 130.55 mg _
-crystalline cellulose : 9 mg
hydréxypropylcellulose 5.4 mg
compound A _ 85.36 mg
mannitel ' 173.86 mg
30 crystalline cellulose .18 mg
sodium hydroxide 1.38 mg
fumaric acid . 4 mg
hydroxypropylcellulose 10.8 mg
crystalline cellulose . 54 myg
35 crospovidone 36 mg
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25 conposition of preparation (374.9 ng) conpound A50 ng | actose254.6 ng
crystalline cellul ose37.5 ng hydroxypropyl cellul osel4.1 ng 20

| ow substi t uted hydroxypropyl cellul osel8.7 ng total 374, 9 0112

Ref er ence @é?ﬁi"é*? In"a fluid bed granul ator (FD-5S, W@@@@ﬁé&m oN)
25 conpoundmAghedifumd s@kargpborthal i done (k77 g, mannitol (2037 g) and
crystalline cellul ose 18%Pgi were uni formy m xed, granul ated by spraying

an aqueous RBHERFRTBY I31As€el | HP08e™P113. 4 g), and dried therein
to give grapgies. The obtained granules wergq pgssed through a 16 nesh ao
sieve (aperture 1.0 mm) to give sieved granuleS. Crystalline cellul ose (324
g), crospoviHeARIRPEI§R, magnesi um stear dt-&8.1082. 4 g) and the sieved
granul es {2668, Bxiwere nmixed in a tunbler gnhyef,(TM 15, Showa Chemi ca

Machi nery) to give m xed granules. The m xed granul es were tableted by a
rotary' 35 tdsitéli ng machi ne (VEL50306SS5WmaKi kusui Sei sakusho, Ltd.)
V®2010/0138?5%6%F7JP2009/063833 using a punch (major dianmeter 14.8 mm

m nor di aneter nm (tableting pressure: 8 KM punch, weight per tablet:
540 ny) to Betrrenne Exambéesl having the foll owi ng conposition. Then, the

fgrﬁ‘?j agl)et s werer(r) ed,, QA6 FJ}%-nE@%SEd(ﬂéxﬁ—sf,urp%@hg“@%g@hﬁ -hr.
nposition of preparati©on ng) chlorthal 1 done ng corrpound
A85. 36 nip 1ocmepgwid & 192.69 ¢y lactose (217.32 g), crystalline
cellulose (32 g) and monosodium fumarate (10 g) were uwniformly
mixed, granulated by spraying an agquecus solutioﬁfof
hydroxypropylcellulose {12 g) and moncsodium fumaiaté'(lo agl),
and dried therein to give granules. The obtained granules were
15 passed through a 16 mesh sieve (aperturé 1.0 mm) to give
sieved granules. The sieved granules (16.2 g) and low-
substituted hydroxypropylcellulose (0.8 g) were mixed in a
glass bottle to give mized granules. The mixed graﬁules were
tableted by Autograph (manufactured by Shimadzu Corporation,
20 AG-5000B) using a 9.5 mm¢ punch (tableting pressure: 7.5
KN/punch, weight per tablet: 398.3 mg) to give core tablets
having the following composition. Then, the core tablets were
dried under the reduced pressure at 40°C for 16 hr.
(0109}

25 composition of preparation (388.3 mg)

cempound A 50 mg
lactose - . 254.6 mg
crystalline cellulose T 37.5 mg
hydroxzypropylcellulose’ | 14.1 mg
50 monosodium fumarate . 23.4 mg
low—substituted hydroxypropylcellulose iB.7 mg
total 398.3 mg
{0110] '

Reference Example 2

35 In a fluid bed granulator (Lab-1, POWREX CORPORATION), .
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crystalline cellul ose27 ng hydroxypropyl cell ul osel6.2 ng crystalline
cel l ul ose54 ng crospovidone36 ng 25 magnesi um stearate5.4 ng total 540 ny
[0114] Reference Exanple 4 (1) Hydroxypropyl cellul ose (2800 g) was

di ssol ved 6@?{"13%56(1 20 water (44070 g) to give |iqui gdctiplotergsdssui d bed
granul at or (? 60, POAREX CORPORATI ON), chlorthalidone (10750 g), nmannitol

(48070 g) arminmaupst &l (RReb8ey) ullRREOE381811H) 39ugle aRd FE¥RFGL M@ "and
granul ated oy AARY N9o! Lilldrd AFEG) ni 0, dif1blel b9 ;Qéfﬂé}}!ﬂr%; A

part of the obtained granules 25 was m din a powerml ri‘nder
Showa Chenmiaralaquechisnep)it ieh mf HyEroxyaropyikethlig oser dég gb e nil | ed

granul es A g (23 H.8s1l YL ARl g anal Ord"0n5S oRVERK GUPGRATI O

conmpound A manni and crystalline”30 cellul ose- (216 Q)
wer e uni fsorpdssed xddoughaaul Gtmashbyisygeayapertureaduéoms) sbPugion of

hydr oxypropyl cel | ul 29. . 4 gg therei I _anul es. The
obt ai ned gr%lnel}rleéisg\fé?lgl%%'ssggle?%%gggﬁ gl[ r?gsﬁlg’i'gvép(%%%%og{e 1.O0Omm to
gi ve si evedsuprsarithéedBhy8boXrapwisedlhinge c&dl8ilgswefr82ningd o aspovi done

(216 9), 2010/ 835PC17131..20091 magnesi t ,

the mll e‘d%"’fﬁu%@gﬁe(gBﬁbv%)mé‘ﬁgfgﬁggﬁgf?%%dE}gr%a{r‘\‘%%é %%ﬁ&}%&( é%rée?)e

m xed in a tablidEted ByxRotéIMAGD, (rEnmbactheed dayt SWEchdrer ¢prporafiiaa,m xed

granules. The m xed granul es re tablete rotary tabl et machi-ne 5

(VEL5030“6’SMOO;§IBSUEEF£§6? s%&ﬁm, PERGR) P'ility]ﬁglggpﬁﬁ%ﬁs‘(‘ﬂ%] 0 'r%i amet er

14.8 mMm mixpudicaneweight nper (Hadlleet:i 894 p9 esgurtes gifeRbbpeanicdblets ght per

tablet: 54 ) to._giye.core tablets.having,he followng.c sition.

Then, the %%%Epgt \éoe\g?‘él%ﬁicé’&pl?ﬁ&ﬁof'he_ gfhﬂcgéep?%%%utrag)%%%b’&r?or 15

hr. /o [011p}; PPkt tRE BéaiRPPralssaie (#40107g) fohl Dethel i done25 mg " .
[0111]

15 composition of preparation (374.9 mg)

compound A 30 mg
lactose _ 254.6 mg
crystalline cellulose ) 37.5 mg
hydroxypropylcellulose s 14.1 mg
20 low-substituted hydroxypropylcellulose 18.7 mg
total 374.9 mg
[0112] '

Reference Example 3
In a fluid bed granulator (FD-5S, POWREX CORPORATICN) ,
25 compound A (597.5 g), chlorthalidone (175 g}, mannitol (2037
g) and crystalline cellulose (189 g) were uniformly mixed,
granulated by spraying an agueous solution of
hydroxypropylcellulose (113.4 g), and dried therein to give
granules.  The obtained granules were passed through a 16 mesh
30 sieve (aperture 1.0 mm) to give sieved granules. Crystalline
cellulose (324 g), crospovidone (216 g), magnesium stearate
-'(32.4 g) and the sieved granules'(2668 g) were mixed in a
tumbler mixer (TM-15, Showa Chemical Machinery) to give mixed
granules. 'The mixed granules were tableted by a rotary

35 tableting machine (VEL50306552MZ, Kikusui Seisakusho, Ltd.)
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manni tol 111.8 ng crystalline cellulose9 ng - 15 hydroxypropyl cel | ul ose5. 4
nmg conpound A85.36 ng mannitol 179. 24 ng crystalline cellul osel8 ny
hydroxyprqﬁﬁkcelIqute10.8 ng 20 crystalline cellul ose54 crospovi done36
ng magnesi AP0 e5. 4 ng total 540 ny [0116] Eitperiﬁ@ﬁggﬂwﬁﬁ le 1

The dried C@éﬁlc{)@'@h&h?%&j@ﬁdﬂﬂdﬂle%é@nph% ImBNehiEvanak emdBe ey gyt ored in
a closed glass bottle with a desiccant at 60C for 2 weeks. An increase in

the amount O¥2RISEIRFoBERSPIERUG LUREFRasIR R thPernEaPLet ow 4fy M9et kBd. -

30Conpound &\ ¥@scdHes $abVeds i Hadihtheagbl Béw a0 Hombo8 9t bn . anHehhersd! ution
was filtered using a non-aqueous filter (0.45 gn) and quantified by high
per f or mancec®¥eyti l@&ﬁuﬁﬁrehﬁiﬁﬁﬁ(N@ﬂ&ﬁh?h%P#ﬂﬁ%ﬁa@naéﬁsﬁﬁéef%ﬁIQﬂWFnéOI
conditions.1§04d7] 35 HPLC conditions WO 2010/ 013835PCT/ 3P2009/ 063833

.detector: ultraviolet absorption photoneter, neasurenent wavel ength: 240
rim [0113]

composition of preparation (540 mg)

chlorthalidone 25 mg
compound A 85.36 mg
Ig mannitol . 291.04 mg
crystalline cellulose 27 mg
hydroxypropylcellulose 16.2 mg
crystalline cellulose 54 mg
crospovidone 36 mg
15 magnesium stearate 5.4 mg
total 540 mg
[0114}

Reference Example 4
(1) Hydroxypropylcellulose (2800 g) was dissolved in purified
20 water (44070 g) to give ligquid I. Iﬁ a fluid bed granulator
(WSG~-60, POWREX CORPORATION), chlorthalideone (107530 g),
mannitol (48070 g) and crystalline cellulose (3870 g) were
uniformly mixed and granulated by spraying liquid I (38870 g),
and dried to give granules. A part of the obtained granules
25 was milled in a powermill grinder (P-7S, Showa Chemical
Machinery) using a 1.5 mm¢ punching screen to give milled
granules A.
{(2) In a fluid bed granulator (FD-5S, POWREX CORPORATION),
compound A (1024 g}, mannitol (2151 g) and crystalline
30 cellulose (216 g) were uniformly mixed, granulated b§ spraying
an aqueous solution of hydroxypropylcellulose (129.6 g}, and
dried therein to give granules. The obtained granules were
passed through a 16 mesh sieve (aperture 1.0 mm) to give
sieved granules B.

35 {(3) Crystalline cellulose (324 g), crospovidone (216 g),
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-colum: YMC-Pack ProCl18, 5 pm  inner dianeter: 4.6 mm length: 150 mMm
5col um tenperature: 25C . nobile phase (A): 0.05 nol/L phosphate buffer
(pH 3.0)/acetonitrile mxed solution (9:1) nobile phase (B): 0.05 nol/L

phosphate@lg‘{l%lﬁg—i 3.0)/acetonitrile mxed solution ﬁér/]ﬂzﬂbﬁfﬁkﬁ%&" 1

mL/m n gradient program (linear) tinme (mn) -nobile phase (A) (% nobile
phage(B) (%ad(asijwcistrgrati®0(IR.40 di0 3beoniblad@m@nules B 130(i2jekcting)

and the sieved granules B (1760 g) were mixed in a tumbler
mixer (TM-15, Showa Chemical Machinery) to give mixed granules.
The mixed granules were tableted by a rotary tableting machine
5 (VELS50306S52MZ, Kikusui Seisakusho, Ltd.) using a punch (major
diameter 14.8 mm, minor diameter 8 mm} ({tableting pressure: 8
KN/punch, weight per téblet: 540 mg) to give core tablets
having the following compesition. Then, the core tablets were

dried under the reduced pressure at 40°C for 15 hr.

10 [0115]
composition of preparation (540 mg)
chlorthalidone 25 mg
mannitol 111.8 mg
crystalline cellulose 9 mg
15 hydroxypropylcellulose 5.4 mg
compound A 85.36 mg
mannitol 179.24 mg
crystalline cellulose 18 mg
hydroxypropylcellulose ' "~ 10.8 mg
20 crystalline cellulese 54 mg
| crospovidone 36 mg
magnesium stearate 5.4 mg
total ' 540 mg
[0116]

25 Experimental Example 1
The dried .core tablets obtained in Example 1 and Example
13 were stored in a closed glass bottle with a desiccant at
60°C for 2 weeks. An increase in the amount of decomposed
products was measured by the following method.
39. Compound A was dissolved in an extract at about 1 pg/mL,
' and the solution was filtered using a non-aquecus filter (0.45
pm) and quantified by high performance liquid column
chromafography (HPLC) under the following conditions.
[0117]

35 HPLC conditions
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100 0 [0118] The results are shown in Table 1. As shown in Table
1, by separately granul ating each conpound, the deconposition of is
conmpound A uppressed. [0119] Table 1 preparationincrease (% in anount
of decorrpogggﬁﬁ’?%g‘g%ts tabl et of Exanple 12.53 tabl et SFT@%QH%‘P“%/SQBG. 52

[0120] Experi megéedctaranmpherdv20ihe aiisogpdiss obnddddeteroperty of the dried
core tablets obtained in Exanple 14 and Reference Exanple 3 was eval uat ed

by a di ssol uti oRe}BEEEE s varsAsREdEC ¥t 8oBfum sul f at e- cont ai ni ng phosphat e

buffer (pH 6.8, S0t JcPagddl epNatiipod 5 %Q I Do Eamethe: I 854 Idns are shown
in Fig. 1, wherein -0- 56 W2010/013835PCMJUE2009/*63833 shows the results

of the dried coltendHdll 8 B Exanple 14 and -0- shows the results of the
dried corg tablgtf,0f t@ﬁ},@gg@g&ﬁ)@@l e 3. * As shown in Fig. 1,
5

addition of a pH control “agent i mproved the dissolution property.
[0121] ExperinentEPbE%%nﬁﬂ%?€3(A)= 0.05 mol/L_phosphate buffer (pH

3.0) /acetonitrile mixed solution {9:1)
mobile phase (B): 0.05 mol/L phosphate buffer (pH
3.0))acetonitrile mixed soiutidn (3:7)

10 flow: 1 mL/miﬁ ‘

gradient program (linear)

time (min) ‘mobile phase (&) (%) mobile phase (B)(%)

0 (injecting) : 100 0

10 10 30
90 | 0 100
91 | 100 0

110 {injecting) _ 100 0

[0118]

The results are shown in Table 1. As shown in Table 1,
by separately granulating each éompound, the decomposition of
15 compound A was suppressed. |
[0119]
Table 1

preparation increase (%) in
amount of decomposed
products
tablet of Example 1 2.53
tablet of Examplg 13 6.52
[0120]
‘Experimental Example 2

20 The drug dissclution property cof the dried core tablets
obtained in Example 14 and Reference Example 3 was evaluated
by a dissolution test (0.5 w/w% dodecylscdium sulfate-
containing phosphate buffer (pH 6.8, 900 mlL), Paddle Method,
50 rpm, 37°C). Thé results are shown in-Fig. 1, wherein -@-
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The dried core tablets obtained in Exanple 14 and Reference Exanple 3 were
stored in a closed glass bottle with 10 a desiccant at 40C for 1 month. An
i ncrease in the anmobunt of deconposed products was neasured by the follow ng
nmethod.  wo 2010 und A was dissolved in an extract %T,gﬁ@w,oﬁgﬁgg/rm,— and
the solution was filtered using a non-aqueous filter %g and
quantified :ﬁ}owﬁ g:ﬂmpeﬁsnl’narmﬁ thegirdedoFonsn' tals disr O ?ﬁaﬁﬂﬁb‘ﬁy ‘{FF’LdC)

under the fc bS(s)r ‘?slct%%dlrtes%'i%s L?% ARG ¢endi Liohs: dele @@l rence

ultraviol et on spectropho onet er, neasurenent Wavel engt h: 240 nm 20
col umm: YNUs:t%rq:idePBocw 5 gm inner di arreter 4.6 mm |ength: 150 mm

col um terrperatur%teﬁ gﬂg}_)ﬁg}g ptlas%dggq:%%ﬂth?fognny %oBIES?éEhQ&@n uffer (pH

4.0)/acetonitrileée UFan ‘m xe 7:3) 257 nobil e phase
(B): acetsonirprdved0tBé dbsédliphissplrateebtyfer (pH . 4.0)/tetrahydrofuran
m xed sol UtLOO (,49:30:21) flow 1 nmi/mn gradi ent program(llnear) Ti me
(mn) nobil %Hse (A) mobi |l e phase (% (3)

Experimental Example 3 '

The dried core tabiets obtained in Example-14 and
Reference Example 3 were stored in a closed glass bottle with
10 a desiccant at 40°C for 1 month. An increase in the amount of
- decomposed products was measured by the following method.
Com@ound A was dissolved in an extract at about 1 pg/mi,
and the solution was filtered using a non-aqueous filter (0.45 g
pm) and quantified by high performance liquid column’
15 chromatography (HPLC) under the following conditions.
[0122] _
HPLC conditions
detector: ultraviolet absorption spectrophotometer,
measurementswavelength: 240 nm
20 column: YMC-Pack ProCl8, 5 um, inner diameter: 4.6 mm, length:
150 mm ‘ ’

column temperature: 25°C
mobile phase (A): 0.05 mol/L phosphate buffer (pH

4.0) /acetonitrile/tetrahydrofuran mixed solution (40:7:3)
25 mobile phase (B): acetonitrile/0.05 mol/L phosphate buffer (pH
_4.0)/tetrahydrofuran miged solution (49:30:21)
flow: 1 mL/min

gradient program (lineaxr)

Time {min) mobile phase (A) mobile phase
(%) {B) (%)
- 0 (injecting) 100 0
100 0 100
101 100 0
110 100 0
(injecting)
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(%9 O(injecting) 100 O 100 O 100 101 100 O 110 100 O (injecting) WO

2010/ 013835PCT/ JP2009/ 063833 The results are shown in Table 2. As
2?0\32”'1)2[11@8!&81“%133?5(“' tion of a pH control agent suppr%(s:%%jmgg%%gss osition

The results are shown in Table 2. As shown in Table 2,
addition of a pH control agent suppressed decomposition of
compound A. ‘

5 10123}
Table 2

preparation increase (%) in the
- amount of decomposed
products
tablet of Example 14 0.51
tablet of Reference 1.80

Example 3
[0124]
Experimental Example 4

The drug dissolution property of the dried core tablets
1¢ obtained in Example 15 and Reference Example 4 was evaluated
in the same mapner as in Experimental Example 2. The results
are shown in Fig. 2, wherein -@- shows the results of the
dried core tablets of EXample 15 and ~O- shows the results of
the dried core tablets of Reference Exam@le 4.
15 As shown in Fig. 2, addition of a pH control agent
improved the dissolution property.
[0125]}
Experimental Example 5
The dried core tablets cbtained in Example 14 and Example

20 15 were stored in a closed glass bottle with a desiccant at
40°C for 1 month. An increase in the amount of decomposed
products was measured in the same manner as in Experimental’
Example 3.

[0126]

25 The results are shown in Table 3. As show in Table 3, by
separately granulating each compound, the decomposition of
compound A waé suppressed.

[01273
Table 3
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5 [0123] Table 2 preparationincrease (% in the anount of deconposed
products tablet of Exanple 140.51 tablet of Referencel.80 Exanple 3 [6124]
Experimental Exanple 4 The drug dissolution property of the dried core
tablets 1Q.0hhabf3ed i n Exanple 15 and Reference Exanpl pofiymasoeysasuated in
the same manner_as in Fxperinental Exanple 2..The results are shown in Fig.
2,dmh8reiﬂ -(Lpﬁ?pmmatﬁra re?ults of inlesedseelitore bl ets of EkaMpl e 15
and -0- shows the results of the dri rect f; Ref erence Exanpl e 4.
15As shown in Fig. 2, addition of aa%\%u%gn%o Jég I’ltS%IdITpI‘OVEd t he P

di ssol UL: on property. [0125] Experi peodatt&Exanple 5 The dried
core tablets i ' apte 4 angExanple 2015 were stored in a

cl osed gl ass %ﬂe& it "“étm%e"}é)i]t:‘;lt:anta'zrill’(r]l 40Cmf30r 1 month. An increase in the
anount of decomasdopr aduehbe VS NM@agared in the same nmanner as in

Experi ment al Bxarpte-—3—1061261—25The—tesutts—are—showrtn Table 3. As show
in Table 3, by separately granul ating each conpound, the deconposition of
conpound A M@y sTHERE CRSBICABILITY

[0128]
The solid preparation of the present invention is useful

5 for the prophylaxis or treatment of circulatory diseases such
as hypértension, cardiac failure, diabetic nephroﬁathy,
arteriosclerosis and the like. The solid preparation of the
present invention comprising the aforementioned compound e
represented by the formula (T}, a pH control agent and a

10 diuretic shows superior safety and superior dissolution
property of the éompound represented by the formula (I) and
the diuretic. '

[o129]
““'While some of the embodiments of the present invention

15 have_been described in detail in the above, those of ordinary
Skiil in the art can enter various modifications and changes
to the particular embodiments shown without substantially
departing from the ﬁovel teaching and advantages of the
present invention. Such modifications and changes-afe

20 encompassed in the spirit and scope of the present invention
as set forth in the appended claims.

[o130]
This application is based on US provisional application
Nos. 61/085,201 and 61/085,627, the contents of which are

25 incorporated hereinto by reference.
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[0127] Table 3 WD 2010/ 013835PCT/ JP2009/ 063833 preparationincrease (% in
the anmount of deconposed products tablet of Exanple 140.51 tabl et of
Exanpl e 15 0. 31 | NDUSTRI AL APPLI CABI LI TY [0128] The solid preparation of
the present invention is useful s for the prophylaxis or treatnent of
circulatory di seases such as hypertension, cardiac failure, diabetic
nephropat hy, arteriosclerosis and the like. The solid preparation of the
present invention conprising the af c#e®Bfi oned conpound represented by the
formula (1), a pH control agent and a 10 diuretic shows superior safety and
superior dissolution property of the conmpound represented by the fornula
(1) and theldiirgtlid P2 OARR 6°8BHRES 619 t he® EMFBH hrettistof St Hé ~pr esent

i nvention igehiaye-bean-descidiked i-a-getacthyn 1-heiahore,- tirosasef ordi nary

skill in th r an r_.vari,o Lficat] . hanges to the
particul ar %ﬁ‘%o{iﬂ‘i %readr‘ﬁh?&s%o&ﬁ%\fviét %%ﬁggg%%%tgn%?ﬁ}é{%}éga%ﬂ ng fromthe novel
t eachi ng an¥! a%Eht Biges! dreniaispesear ' aventT ol tSuth anddilft cati ons and

changes aretR&rencompassesdrivrdihagspir hbvang scepeHf2 tde Ppra@geat invention

as set fortg.in épce appended cl ains. [0130] This application is based on US

provi si onal é%ﬁ?l cation Nos. 61/085,201 and 61/ 085, 627, the contents of
whi ch are 25 incorporated hereinto by reference. CLAIMS 1. A solid
preparati onz conpé i $6 NH & GPPRUNGWRIECR1ESm(D; wherein the compound

met hyl- 2- oxQ-1, 3-di.oxql-4-yl).nethyl 2-ethgxy-1-1[2':(5- . ,_
x4, 501 nYBrb 15 4 BV a0 ST BT Bhany ol ado¥ol
yl ] met hy11- TH Beury i aeeidiceyr-cdriBoxyPapécot  a-dHt¥dideleofi~ a pH control
agent havi ngxad pih®Of -2 10 15 pech va -di-y @ik €hyl} -1H-benzimidazole-7-

carboxylate potassium salt.

3. The solid preparation of claim 1 or 2, wherein the

diuretic is chlorthalidone or hydrochlorothiazide.

4. The solid preparaticon of claim 1, wherein the compound
or a salt thereof is (5-methyl-Z-oxo-1,3-dioxol-4-
ylimethyl 2-ethoxy-1-{[2"'-{5-0ox0-4,b-dihydro-1,2,4-
oxadiazol-3-yl)biphenyl-4-yllmethyl}-1H-benzimidazole-7-
carboxylate potassium salt, and the diuretic is

chlorthalidcne.

5. The sclid preparation of any one of c¢laims 1 to 4,
wherein the pH control agent is an acidic substance
selected from the group consisting of tartaric acid,
citric acid, lactic acid, fumaric acid, succinic acid,
phosphoric acid, malic acid, ascorbic acid, acetic acid
and acidic amino acid, or a salt therecof, or a sclvate

thereof.
6. The solid preparation of any cne of claims 1 to 4,

wherein the pH control agent is monoscodium fumarate, or a

combination of fumaric acid and sodium ion donor.

60



2. The solid preparation of claim1, wherein the conpound or a salt thereof
is (5-methyl-2-oxo-1, 3-di oxol-4- yl)nethyl
2- et hoxy-1-{[2' - (5-0x0-4, 5-di hydro-1, 2, 4-
oxadi azol - 3-yl ) bi phenyl -4-yl ] met hyl11- 1H benzi m dazol e- 7- carboxyl ate
potassiumsalt. 3. The solid preparation of claiml or 2, wherein the
diuretic is chlorthalidone or hydrochl orothiazide. 4. The solid
(pgepar ﬁt ilogv OfAC%@iB:[ﬂ ;Ipré‘jgf'tﬁ:r4a€tji®lnt ReneeABeHgda of i BsSaldrit hengehisiisg

- met hy1- 2- 0x0- -di gx0l1-4- yl.)ne 4 Al L
et hoxy- 1.1 2R o R iyt ot B2 -0%o-1, S-dioxol-d
oxadi azol - 3¥y| ot pivedietdhopnetiyl F{2Hobeni bt delrolee-7- Zodrboxyl at e
pot assi ;J_m S@k%di@i@lij@%iﬂi{p@fén@ﬂ—%t—%hﬂ]ﬁéEh?iL.}Qgﬂ%t henﬁmim%toi@:—ivd o
preparation_of, any. one of cl ai 0 4, er ei e control agent is an
aci di c subs?%ﬁ%%xz%ﬁ%ﬁn%ﬁi%lﬁﬁ&gfﬁ§6598§pam§n i%@i?ﬁf%#giaﬁﬁﬁﬁa c acid,
citric acidhavaetgic mtiak & dabi.c aadi d, ssaeed nbertaciadippplsdsheri ¢ aci d,
mal i c acid, gaseef bk C vacidh i%ce;tﬂt%i%hdbgngraﬁhﬂé@i@qﬁsrgaaaaﬁ@'t@,lyor a salt
t her eof or .a sol vate t ereof. 6. The solid preparation of any one of
claims 1 tol4°™whaF et Thé it control agent is ronosodi um funerate, or a
conbi nation of fumaric acid and sodi umion donor. 7. A solid preparation
conprising a. frrStsPRId HQUMNHSIiRG drcempoMnd, W Lh-4:S the compound
(5-met hyl-2-oxo0-1 §- |ox0135- 1) net hyl .
2-ethoxy-|-?f2a-f%-%x 1 Ly o= plpé,gpntrol agent are contained
oxadi azol - 31yl 3 bf phehybat- Wridngthlsy Kl utEtbenzé nicrazpl e -irc a@r Isexphdt e or a
sal: t her eof s and @aﬂm Cj%!"ta{ @Aul;%gﬁmay@@\éittaglaap&bl%ri?sitr%t%, and -a Setcolnd
part conprising a diureticg, ich is ai ned by granul ating separately
Prom the 1 Feropar st Gadiod TR ¢ 5o RP AT 6o o1 LAt % Kitter oy - he
conpound orcemsal ted hef edfe @edomnide ppHtcontrol agent are contained in a
first part and the diuretic is contained in a second part, which is a

mul ti-layer_tahlet conprising a.first |ayer conprised of the first part and
a second Ia%/e?{?l&%n%?lljg&”befpatgrﬁgl?@c&‘?dcgétl?. I Wh%eel%oﬁ}iedpg{repar ation of
claim1, wheeefnot heggH ciontirola agepricgonncd proport ivard off @h@1l- 20 wt % of
the preparabi®paradfon A method of stabilizing a conpound which is (5-
met hy1l- 2- oxo- 1, 3-di oxol-4-y1) met hyl 2-ethoxy-1-f[2"'-(5-
0X0- 4, 5-di hydro- 1, 2, 4- oxadi azol - 3-yl ) bi phenyl - 4-
yl ] met hyl | - 1#+ benes Wiekhzo] etAtcdriboxyl at ecoroandariticthereof>-and a diuretic
la afsgl ltd ﬂgé\tep@tfazl&n?—_%mmo%rr{lml—%@sma%gymgza?tpfha@p{nu_{qlzfaq_%rlt having a
pH o o] o,the.so pr ration. 1., 0 _jnproving
dissolutionoﬁ?o%e$tﬁﬁﬁ$hﬁ)@U%ﬁ%uﬁ&aﬂﬁﬁéﬁ}ig {0 TBL 08 P12
(5-nethy|-Zkameubf&kﬁkﬁ«ﬁpn%éwmﬁm@pﬂpk7-carbo§ylate or a salt
2-ethoxy-| -thera§b-oxo-4, S ddMAr Qnl a2 s4194agk@39taBron, which
yl)blphenyl-g-gl%nﬁghx% - 1H benzi m daz Ie-7-ga% oxglateigrj$ sal t _t her eof
from a sol i G°Breparatd B oo sig the ¢8mouhd b9 thésdlt 4 hér 8of and a
diuretic, whpchheonprisescgddiatgoa.pH control agent having a pH of 2 to 5
to the solid preparation.
11. A method of improving dissclution property of a
compound which is (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl
Z-ethoxy-1-{[2'-(5-0oxo-4,5-dihydro-1,2,4-oxadiazol-3-
vlibiphenyl-4-ylimethyl}-1H-benzimidazocle-7-carboxylate
or a salt thereof from a solid preparation comprising the
compound or the salt thereof and a diuretic, which
comprises adding a pH contreol agent having a pH of 2 to b

to the sclid preparation.
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