DESCRI PTI ON SCLI D PHAERMACEUTI CAL COVPCSI TI ON TECHNI CAL FI ELD OF THE

| NVENTI ON [ 0001] The present invention relates to a solid preparation
conpri si yoaomanpssand represented by the formula (1) topro@Jstowne3ssd ow, a
pH control agent and a diuretic, which is superior in the stability and
di ssol ution property of the conpourmP§$§R¥£ﬂathe diuretic. [0002]

(Background of the Inventigyihp pHakMaRETEARE, EBRPoRPRESRCEUt i cal products
be effective and safe. Even when a pharmaceutical product is effective and

saf e | MmedT&CENYCATt BEERP odEcTRBNINYENTFH&N drug i s easily deconposed or
denat ur ed 359592 storage and distribution of the pharnmaceutical product, it
i's not consi d to be effective and safe as a pharmaceuti cal product.
Thereforg, the srhbipréyent iteedtiion iselextigenel y isyldd gntepharation

pharmaceutical products. [0003] To secure effectiveness and safety of a
phar maceut FCEPTpFOBBCE, CHBP OB yr?EEF%ﬁ?%%f#@@ é%ﬁ?qéﬁfé§§ &P %ﬁe active
i ngredi ent shbgal be@b®, | APOHt APht PHT SO thHR) R epeItdtas, Ofwhtilt® is
pharmaceutical preparation such as the drug dissolution property and the

| i ke in theupedyoar énekhe epbdlpilHpranthtdl oyl UsdefpIREOPREEY e tdfssol uti on
of the drugo%bgghgﬂglphgﬁgﬂgﬁgt&fggé{ggparation is too |ate, the bl ood

concentration of t drug does not reach an effective level, and the
expect edoef {0062y nay not be sufficiently exhibited. On the other hand,
when t he dgﬁso ution .o omthe preparation is too fast, the

f.the drug fr
bl ood conceREFAEFEHNG Of h %rt@g?%E%%%kes'sharply, causing a high risk of
side effects. |n1etherimesssanphansBgilintitle HiQAICHT R tiege egdebd@ive

ensure, in addition to effectiveness and safety, the stability
and safe. Even when a pharmaceutical product is efféctive and
safe immediately after production, if the drug is easily

15 decomposed or dénatured during storage and distribution of the
pharmaceutical product, it is not considered to be effective
and safe as a pharmaceutical product. Therefore, the stability
of the drug is extremely important for pharmaceutical procducts.
[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 also 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 dissolution of the drug from the
pharmaceutical preparation is too late, the blood
concentration of the drug does not reach an effective level,
and the expected efficacy may not be sufficiently exhibited.
On the other hand, when the dissoiution of the drug from the

30 preparation is too fast, the blood 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.



of the drug and a certain |level of the drug dissolution property. The

di ssolution property of a drug is known to correlate with the solubility

t her eof . wo 2gewaBsss5, | ower solubility of a drug i s knowrCrarzays&ss ower

di ssolution property of the drug. [0004 benzi m dazol e derivative_havi ng
a strong angiote%%?nd}$s?%%E&ﬂprEéﬂ%ﬁﬁ#ﬂé%i%:Q£Hﬂ Vist yROWR; ER FeTrel ge
represented; py the foramlaidy)cydessin Rh igendrAPNOCY¥GEEECsolubility of a

ni trogen-contai ni ng heterocyclic group having a deprotonizabl e hydrogen
atom R2 idrag ésté&npihetocarberyklgretpdafgoRatienanreperbrapfythe drug.
substitutegoégwir al kyl, or a salt thereof (hereinafter sonmetinmes to be
referred t onpound (1) ), particularly (5-nethyl-2-oxo- 1

, 3-di oxod - 4-yl) mebdytiRidd oy -dedifdtive (Havixer 4, sSrdngydngiotefsin II

4- oxadi azol - 3-yl) bi phenyl -4-yl]nethyl }-1H.benzi m dazol e-7- .carb | at e
Sa s pat oRECABEGHERE L1990 S ettt " e 15 BEBFESEAGSEnBYapatt | ¢
drug for hygentieasien and the like. However, the properties of a
pharmaceutical preparation containing conpound (1) need to be controlled to
stabilize conpound (1) because gbnpound (1) is unstable in the neutral pH
range, at which the pharnmaceutical  preparation is generally produced.
Nevert hel ess, the sol ubj pound (1) is low at the pH range where
conmpound (1) gRs sthate: a conbi nation drug product conposed of
conpound (1) |and ot her edi ent such as diuretic and the |ike
cannot be east{; rmul ated into a preparation superior in stability and:
di ssolutio dper ynee the chenical properties are different. [0005] As
a conbi nat Frug/ product, a conbination of - aconpound havi ng an

angi ot ensin antagoni stic activity ARY a conpound having a diuretic
act'on.(paﬁﬁgkeﬁﬂcwﬁ@ Lmorddan d pieregknsebhtaPhepgr bt erE9RE £k i ng
acet am nophen granul es obtained by a separating granul ation nmethod to
suppress t geoup having a deprotonizable hydrogen atom, R® is an

esterified carboxyl group and R? is an optionally substituted
lower alkyl, or a salt théreof (hereinafter sometimes to be
referred to as compound (I)), particularly (5-methyl-Z-oxo-
1,3-dioxol-4-yl)methyl 2-ethoxy-1-{[2’-(5-0oxo-4,5-dihydro-

15 1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl}-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 neutral
pH range, at which the pharmaceutical 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
dissolution property since the chemical properties are
different.

[0005]

30 As a combination drug product, a combination of a

2



unpl easant taste and prevent discoloration of acetam nophen (patent
docunent 3 ) are known. However, a conbination drug product of conpound (1)
and a di uwetowyo1sdssch si nmul t aneously affords drug stabi Pcrygrznogossssubility,
namel y, dissolution property, has not been known. ClI TATION LI ST PATENT

LI TERATURECpaPentd doevitdtarl angyposoBodsAniaconi s§écuReht vaty and a

US- B- 57212 t t ; - As - SUMMAR HE | ON
PROBLENG ngﬂﬁg’%‘gin_\}é%‘? ’E@ﬁﬂf%ﬁ%ﬁ? g\lgé[{g%noe A%%gjrt eE'ar at FS??FE% Sih E'.VE*S”
conpound (hihtandah soli@tpreparafiartdond figrinchaqgetephylonkies grantégasnent

of circulat .di seases such as. hypertensi.an, cardi ac fai i tic
nephropath??géf?%$$%¥c?e?%%?%g%ﬁa¥t$ﬁ§ 4 %ﬁl%%uTﬁéigde§Prgh Fgeﬁggﬁgglinical
usef ul nessunpheapsebl e e dhe presant dineiidrenio bd poeviedenapsehi d
preparation superior in the_ stability of conpound gl) and a diuretic as

wel | as théPareabl @eFERSRE opkrd¥e t HWEYT . HREANST OF2 SEPRP NG THRD EVS

[0007] The, Peggent of NVERLOESA Nave SANACE R dtlENSIVMe S kYeiLes ahBoRB 19t t enpt
to simul t aheous y achieve the stability of conmpound (I) in a preparation

and di ssol afifondprdpegt ytalhel oy dndrmahdipridpar ax Y-afdspediionat t he
obj ects can_be upexpectedly ,acco ished by the co-presence of a pH control
agent and 858885%%’(??? A g ee?[ﬁﬁ%& y adj usting, with a pH control agent,

d ?ur

t he pH rangeTafrenspisd preparation thereof to a pH range in which the
solubility of conpound {I% becones |l ow. Inaddition, they have found that a
diuretic aRBGTESRpbERBERLTYREont ai ning a pH control agent can be further

stabi | i zedphye.aePabatmbyc o anwb2d0 o ddmEn  whereby a preparation nore
patent document 2: US-B-5721263
patent document 3: JP-A-2001-294524
15 SUMMARY OF 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.
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
30 (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



superior in the dissolution property of compound (lI) as conpared to general
granul ati on preparations can be obtained, which resulted in the conpletion
of the prweento/disssenti on. [0008] Accordingly, the preseRrCTiIIR®ONG63858 r el at es
to: [1l] a soljd preparation caonprising.a canpound represented by, the

formul a (130 kit rETRY NS VE oMLY EPRG 7i CrLBgER: CoRbs: APRGORRRof bbyc i ¢
group havi fgh@s gdepiPtLHiz e ydneger akempeRZukenan esheiliied Kjﬁr boxyl
group and R3 is an optionally substituted lower alkyl, or a salt thereof, a
pH cont r ol e teakd erafiukedting, them,t WeegsbydapPEBRRARFHANORCTE] , wherein

t he conpou sent - 4 r r r I 5- et hyl -

2 oxor | 3 ArRe o e e PRopets Y of BBhebif B9 b8 0o T, 2

, 4- oxadisazobmpPayed tho pleemdal 4rrpnjuleetionl prephibenzbnsdazol ke Jbtarbecyl at e
otassiumsalt, [3] the soli repar.ati.on of or [2], wherein the

gi uretic i&EH é?%%ﬁedjoﬂé’ eﬁf&?‘é’&ﬁ&&?&t ﬁifa%}l’%e,pr[a%flltt h?ang%ﬁhon‘

preparati opp®dg] 1], wherein the salt of the conpound represented by the

formula (1) is (5-nethyl-2-oxo- 1 ,3-dioxol-4-yl) nethyl 2-ethoxy-I-{ [2' -

(5- 0x0- 4, 5-di hyAreRrrdirglys- GhgdPassens- }PYeBFﬁﬁényﬁlaﬁ%I FOiret hyl

}-1Hbenzim zole-7- a{}g@l t ' S ' k Cyd; S

chl orthali o%g% % qtyl%ceg{) i Kﬁ?le%é’?‘%%%hgﬁ[ ?%Dﬁpa%gge%%ﬁfﬁ%%ﬁé%o%}{rol
agent has e 2fdomblg [@G]) it he solid preparation of [1], wherein the pH
control agent is an acidic subst1ance selected fromthe group consisting of
tartaric acid, citric acid, laRic acid, fumaric acid, succinic acid,
phosphoric acid, malic acl bi ¢ acid, acetic acid and acidic am no
acid, or a salt tfﬁreof e thereof, [7] the solid preparation of

[1], wherei nRE he g’ nonosodi um funmarate, or a conbination
of fumaric a¢id a

(I)
wherein R!' is a monocyclic nitrogén—containingAheterocyciic
group having a deprotonizable hydrogen atom, R? is an
esterified carboxyl group and R3 is an optionally substituted

15 lower alkyl, or a salt thereof, a pH control agent and"a
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-dioxol-4-yl)methyl 2-ethoxy-1-{[2’/-(5-0oxo-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 [1], 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'-(5-0ox0-4,5-dihydro-
1,2,4-oxadiazol-3-yl)biphenyl-4-yl]lmethyl}-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,



sodi umion donor, [8] a solid preparation conprising a first part
conprising a conpound represented by the fornula (I): wherein RL is a
nonocycl iwonntwagesa- cont ai ni ng het erocycl i c group havi ng@Ca/Jd=pe/063858 zabl e

hydr ogen a an esterified car Qup is _an 9 tionally
Stbst Lt ut olBTohEE BHT, PEEA (Tercy A e oo BForoR5ERE. 2aA A
second paI’ILsC@ﬂ’pﬁd:SdiIl@ @ukﬁbwz&te @emm Ifxrcabttdienedoby gbastis8ihggof

separately fromthe first part, [9] the solid preparation of [1], wherein

the conpouR@TF@PFesdri@d BYCiHe Fordull@quic asidh LAMETrifefEof and the pH
control ag@G&c§ﬁ§c098$@JF§Hbé§h&kfdréﬁldﬁﬂﬁarﬁdeHT% dizdk8t-bgcl a-¢Qnt ai ned
in a second part, whi i's a mul t|-Iayer tabl et conprising a first |ayer
conpri sed afethe $¢x@tarpréracaaiﬂd: anigromtidayer compricssestofheosesond
part, [10] eparation of [1], wherein the pH control agent is in
a proportlgéfo?ég %@ g% 24 Wt % of the preparation, [11] a nethod of
stabilizing7a thmmmmﬁ&ﬁrpﬁﬁpﬁﬁﬂﬁxﬂh.ththQ ,f eihratled n( kheopHacsaktol hagent and
a diuretic,in a soli ar at.i on, ich caonprises ad a pH c ntraql
Sgent to LhE BORT O B G S & O o or G drasBr e F5i
property ogoglgﬂnp@hngbﬁ@presented by the formula (1) or a salt thereof
froma solid preparation conprising the conpound or the salt thereof and a
diureti& Which %@lﬁﬁl%@%p%}”cﬁﬁlr@ FPWEGindla fgast pertheompriging a
preparati op, E ICN [ 0009] The solid
preparati o% Igﬁ&?n%h% esen nf{dj?&rltﬁf‘e ?c?%ﬁ% #g corrpound (') , a pH control
agent and a diuretic can proviggl a preparation superior in the stability

and di ssolution property of conpound (1) and the diuretic. BRIEF
DESCRI PTI ON OF THE DRAWNG

(I)
wherein R' is a monocyclic nitrogen-containing heterocyclic
group having a deprotonizable hydrogen atom, R? is an

15 esterified carboxyl group and R® is an optionally substituted
lower alkyl, or a 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 [l], wherein the compound

20 represented by the formula (I), or a salt thereof and the pHE
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 [1], wherein the pH control
agent is in a proportion of 0.01-20 wt% of the preparation,
[11]) 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 control agent to the

30 solid preparation,



[0010] Fig. 1 shows dissolution profiles of the tablets obtained in Exanple
14 and Reference Exanple 3 . Fig. 2 shows dissolution profiles of the
tabl et s owDanreadss3n Exanpl e 15 and Ref erence Exanpl e 4 PCDEBLRY/BBREON OF
EVMBODI MENTS [ 0011] The solid preparation of the present invention is

expl ai ned i }dea awqth%i (e Hpncgwingg d1PRe 1861 PE BFeRaFaYi Gh df CPRROPREsent

invention £ RO (dormu1d RH)CBRt Lok agephe A0gr ar dbpr £té61{al so
referred to as t e SO|Id preparation of the present invention) The solid

preparat|qmraﬁaﬂdﬁaqnwaﬂmgrusmw@n¢M@ncp@p@upérp@rthﬁ shbtstb%¥$©fya@¢ a

Compound (13224, SRy Biatoss" eheEng & Rar PoBD-BF BREM B2 et (o012

In the af csenentp.aneddaronyla (1), Rl is a nDnocycIic ni t rogen- contalning
heterocycllc group having a hydrogen atomthat can be deprotonized, such as

a tetrazol@@ dristpt %ﬁe ‘a group represented by the formul anhereini is -O or

-S-, ] is XREQAoderein mis 0, 1 or 2 (e.g., 4
, 5- dlhydro- -oxo?ﬁ% 4 oxadlazol 3-yl group, etc.) and the like are

preferable[OdomJ 5- dlhydro 5-oxo0-1, 2, 4-oxadi azol -3-yl group includes three

o e Qr anﬁiéie azo%%gpkﬁdtgg EQ?R%ﬁE”Eﬁéé F§%$ §%€591§ing

, 5-di hydr o- 5- oxo rou udes a
above- nﬁmt¢6mﬁﬁhﬁﬁ ) ,bd mEndtantrol h@@hﬁ]ahd thdiatet toendhopedvide nal a

(1), R is an esterlfled car boxy| roup for referab
carboxyl gPERRPERLE ITBRFLSF | S &2 g}iﬁﬁ}’l 28 tgggﬁ?}r %ﬁﬁs?f?fﬁ%]éﬁyby a
substi t uentr sehgsd e f romadndOdilur@tqen, an amno group, a
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
compound (I), a pH control agent and a diuretic (also 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



hal ogen atom |ower (C 2-6)al kanoyl oxy (e.g., acetyloxy, pival oyl oxy,
etc.), lower (C 4-.- )cycloal kanoyl oxy, (lower (C's ) al koxy) carbonyl oxy
(e.g., nmawbarwoEs$senyl oxy, ethoxycarbonyl oxy, etc.), (| @a&rriody/B63833
cycloalkoxy)NQgrbonyloxy (e.g., cyclohexyl oxycarbonyl oxy, etc.), lower (C
1-4) alkox¥<ﬁ? 1 5-met hyl - 2-oxo-1, 3-dioxolen-4-yl (e.g., (5-nethyl-2-oxo-1,
3- di oxol en-\=4 ) met hoxycar bonyl group, 1- (cycl ohexyl oxycarbonyl oxy)

et hoxycarbon¥l group and the like). [0014] In-the aforenentioned formnula
(1), R3 iswhareptibnbs$|yOsubstidut ed Isowé=Cal REES awd >pr(ef er @beyean| bwer
(d- 5)al kyl optionall ubstityted,. _substi tugnt,_sel from a

hydr oxyl gf’%ug’, nO%n%/ngeg?"dup%J’é; lg]}%)ad:g)n%atgg% t&h%’g ?%ﬁgﬁg%gll?ﬁ al koxy
group (prefecab) yet OWerafdC2rd il keylgreparicfewadnly preferably ethyl)

[ 0015] The salt of a conpound represented by the fornul 1) is, for
exanpl e,® a pharn%c%méTQ%QYQF%ﬁﬁiﬂﬁQﬂﬂ'@'éépﬁ?dEﬁéﬁgrggyEfgF%BpséPF?B?eﬁ
conpound represent@ddyrd heaf orgruland 10 )i repidacatrzal bywihd aBrioEgani c

base, a salt wth an organic base, a salt with an inorganic acid, a salt
with an organig-@id, a salt with a ic or acidic amyjpp—@cid and the

| i ke. Preferablje | es of the sa @jt@; n i norgani ¢ pase—i@cl ude al kal
metal salt syzﬂ\ gé%ggiun1salt, QPLQSﬁ‘un1s§It and t ‘/*#kﬁ?:g?ﬁaline earth
nmetal salt %uch gs cal cium salt, 2nmagnesium salt and the |ike; al um num
salt, ammoniumsalt and the like. Preferable exanples of the salt with an
organi ¢ base include salts with trinmethylamne, triethylam ne, pyridine,

pi col i ne, ethapgol am ne, diethanol amphe, triethanol am ne,c¢c'di cycl ohexyl am ne,
N , N '-di benzyl et hyl enedi am ne and the |ike. Preferable exanples of the

sal t with andifhobyahhydertdexetde SaPedinizon RydlodrPypi éngérdes all
B ST S b e s i phosetorc e d s e | e
10 [0013]

In the aforementioned formula (I), R? is an esterified
carboxyl group and, for example, preferably a carboxyl group
esterified by lower (Cj-4)alkyl optionally substituted by a .
substituent selected from a hydroxyl group, an amino group, a

15 halogen atom, lower (C,.¢)alkanoyloxy (e.g., acetyloxy,
pivaloyloxy, etc.), lower (C4-7) cycloalkanoyloxy, (lower (C;-
¢) alkoxy)carbonyloxy (e.g., methoxycarbonyloxy,
ethoxycarbonyloxy, etc.), (lower (Cjz-7)cycloalkoxy)carbonyloxy
(e.g., cyclohexyloxycarbonyloxy, etc.), lower‘(CLq)alkoxy and

20 S5-methyl-2-oxo-1,3-dioxolen-4-yl (e.g., (5-methyl-2-oxo-1,3-
dioxolen-4-yl)methoxycarbonyl group, 1- _
(cyclohexyloxycarbonyloxy)ethoxycarbonyl group and the'like).
[0014]

In the aforementioned formula (I), R® is an optionally

25 substituted lower alkyl, and preferably a lower (C;-s)alkyl
optionally substituted by a substituent selected from a
hydroxyl group, an amino group, a halogen atom and a lower
(Ci-gq)alkoxy group (preferably lower (Cz-3)alkyl;
particularly preferably ethyl).

30 [0015] '



formc acid, acetic acid, trif luoroacetic acid, funmaric acid, oxalic acid,
tartaric acid, naleic acid, citric acid, succinic acid, malic acid,

met haneswWwobaniowia’ssd, benzenesul fonic acid, p-tol uenesulPCogpPmonesésdsand t he
| i ke. Preferable exanples of the salt with a basic am no gcid include salts

with arginine, |YR3%n32lrof t4hi REPHRS FERLISEN LR Pyr EPEr ABFBULR alp! eSS of

salts w thegei di gngfd Noy aﬁﬁéirlﬁar&a&t%aqqgﬁ S Mt 23RAIEN ¢ . ackghm@] &if agd C
acid and the Itke.” [0016]° A s a conpound represented by the fornul a él) or
a salt thetkefsaht safta oforizounst mAprEserded by dihexdlormntp) (fpt hpFlpde

ethoxy-1-{_[2.,: (5:0x0-4, 5-dihydrq- A iLazal - 3-

biphenyl-4§y? %%t%@??-?$+ %ﬁﬁg%ﬁﬁg§%¥%?7%%arJ%i?ﬁé?e%%sgﬁﬁébéﬁaﬁfg?’aﬁd
(5anﬁtgwi-?aDKOwith3aﬂiinmﬁgéh3d)dnﬂdnﬂa Zalat hdxyr lan{ of@anic(5coxp- 4,

5-di hydro-1,_2 ,4-oxadi azol - 3- yl) bi phenyl -4-yl ] nethyl .

} -1 H benzi fft-tazét &2 72 g Hixya %l&@gﬁ@g}% ?ﬁyltd ia§dp§¥?i SakEr 1y

preferabl eplbge5ah1e Odxdn wndHepasentiet by therbanaul Batk) inaeydbe
hydrate or non-hydrate. mpound (I) namy be a solvate including hydrate or

a nonsol vagékall 004731 Gordousity 195 iseddiet &edifl,y Pofaske umofml6f aBdcE)St al |

R

sol i d prepasghéotunfsihe giesean liirkegntalomiinume sprldpoemmoniofh 6alt-asd w %

preferably 1 4B, W B el gy S e B0, [0008] g oo

si nul t aneoystyu@shigves wiabidiineofythe ney, epatiaithgn aefi neonpoundifk) and

di ssol ution property of conmpound (l) fromthe preparation and is applicable

to a picoline, “ethanolamine, diethanolamine, triethanolamine,
dicyclohexylamine, N,N’-dibenzylethylenediamine and the like.

15 Preferable examples of the salt with an inorganic acid include
salts with hydrochloric acid, hydrobromic acid, nitric acid,
sulfuric acid, phosphoric acid and the like. Preferable
exampléé of the salt with an organic acid include salts with
formic acid, acetic acid, trifluorocacetic acid, fumaric acid,

20 oxalic acid, tartaric acid, maleic acid, citric acid, succinic
acid, malic acid, methanesulfonic acid, benzenesulfonic acid,
p-toluenesulfonic acid 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-2-oxo-1,3-dioxol-4-yl)methyl 2-

30 ethoxy-1-{[2’-(5-0ox0-4,5~dihydro-1,2,4-oxadiazol-3-
yl)biphenyl-4-yllmethyl}-1H-benzimidazole-7~carboxylate 1is
preferable, and (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl 2-
ethoxy—l—{[2(—(5—oxo—4,5—dihydro—1,2,4—oxadiazol—3—
yl)biphenyl—4—yl]methyl}—1H—benzimidazole—7—carboxylate

35 potassium salt is particularly preferable.
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pharmaceutical product. In addition, plural pH control agents nmay be used
in conbination. The pH control agent to be used in the present invention
pr ef er ablwohar/m|3gssl of about 2 to about 5 , preferably @bourP2@9vesszbout 5
nore preferably about 3 to about 4 . For exanple, an acidic substance.such

as tartaric aci dThej$ele @i, CIMAUE FERFeseatrer LYatPs, IpRBEpRoLEE BeY d,
malic aci Oy, SHEGEME SE1ghn AprfiL acid, acetic acid, acidic amno acid

(e.g., glutamit acid, aspartic acid) and the like, an inorganic salt (e.g.,
al kali nmetal salGompdkadi e emrtt fharet slolyalte, lapdoudiom badradAadorhe heke)
of these acigi c, substances, a salt of such acidic substance with an organic
base (e.g.SOb%3F¢ amino acid such as Iysine, arginine and the Iike,

megl um ne apoivpe like), a solvate (e.g., hydrate) thereof and the like are
used. The pH control agent_sinultaneously achi eves stabili t\é of a diuretic

and di ssol ution PPERRHEY OF) tie RESHSHEEY romtiRe tpFBpRfati GRYSERFe, 2fe pH
f th H i : f ol lawk L T
0 ep §?@%é?%%f§9§r€éso :casarﬁs@?&o ut}l{ggg;oli'}ﬁeroft heof @l baweag condi dions:y T de

speci fic, or suspensi on obtal ned by dissolving or
suspendi ng- a2 pbP@ ortspalciadént 130 wafl€p°@t 25C at a concentration of 1 wv%
. [0020] Ai éﬂg pH control agent to be used in the present invention, an
aci di ¢ sub&? L and a basic substance are conbi ned, and the obtained pH

control jagent nmayomsowmtd ust )edi ssusintidnated le piHeokoflhed sokphirehion of the
suspension is about 2 to about 5 , pref e,rablr%I ﬁbgut % to. gbout g ]ggre
pr ef er abl yPEBIERT 3R A 2 T Toi fed pHOOoMEPol PEGEREAPSY
di ssol ved or_sygpghagednd e Wotere dp13pG at 3 gancentration of 1 wv%.
Exanpl es of the acidic substance to be used in conbination include, in

addi tion t600hel aci di c substances having a pH of about 2 to about 5 _
Ul U1 o aci 0, pROSPTOr TS e T 1o it o0 Gt Ba haG ¢ Cuborioge to
be used:j nmagnbé nahy oms | hehqides | Norgiamila dreses 1ye aghieyedi srebydidyi dé,
the prepération of compound (I) and dissolution property of
compound (I) from the preparation and is applicable to a
pharmaceutical product. In addition, plural pH control agents
may be used in combination. The pH control agent to be used in
20 the present invention 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
25 amino acid (e.g., glutamic acid, aspartic acid) and the like,
an inorganic .salt (e.g., 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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pot assi um hydr oxi de, sodi um carbonate, sodi um hydrogen carbonate, nmagnesi um
carbonate, cal cium carbonate, magnesi um oxi de, ammoni a, synthetic
hydr ot al cwbe)10/01883gani ¢ bases (e.g., basic anmino acid sechiamobyessee,

arginine, etc megl um ne, and the like nd the like. The pH cantrol .agent
to be ysedSPﬁuthgnp?Eséﬁﬁp?Wﬁ&ﬁﬂ| 'U$¥E%%i§bﬁ¢§§9ﬂgﬁgg SrSBB PFo lﬁﬁv?ng a
buf fer i F‘gm@p%hwoﬁta@é‘h@ {10 PateSUh B9csgdi H”bghéé!ﬁ'{%@ﬂorﬁ)@?pb%ﬁv/

nonosodi u unmarate, a conbination of fumaric acid and sodi umion donor and
the like. TAB2BH control agent to be used in the present invention is

preferably nnnosggl v f éﬁékéﬁ dgggﬁ; Hd o of B“%B%eﬁrégbﬂta”d sodi um

ion donor. In addrtron,” fumaric aci un1hy r oxi may be used in
combi nats ohnveH024h, Iamtimndnﬁ|$hqnmqnn&uand1a0maShe pu@s@ancenaeatlon t he

pH contr ol ent is cont in a.praqportion .of 0 - 20 wt %. ef.erably
0.05 - 10 ﬁf'abl%?e f)?%f dRF ned Fg*pv&%tr&l taﬁ’&n F‘]aéf %sesg%f?% f.[0022]
Exanpl es okuthetdhdr ehé Col rbﬂ hsaheprﬁﬂwldm\tﬁn@w@eh@@bud@sxanbbtng to
derivatives (e.g., theobrom ne sodlun1sallcylate t heobr om ne_ cal ci um

sal i cyl at eab@@t)i‘v t BFQES ERO bY ettt i D (@GRt Set AR&2i B&cieyaPeyeAPAIAZI de,
tr'ChlorongtE¥aébgﬁt Eydwﬁ5H” téBﬁBﬁé%ﬁ HH“U&HUH&EE%BEE%'QE dissolved

benzyl hydr ochl or ot hi azi de, luti zi pol yt hi azi de, nethycl ot hi azi de
etc.), antoal daspenaae pﬁemtreaf ians5°e. gt, aspbnoant agt boe, of r1 amte¥ ene

etc.), carhonic.anh se |n bitors (e.qg., acetazolam de et
chlorobenzgﬁ@@BF?Bnéglgg dﬁ%h ¥ (% u%ftaQ§%(n% RS (6] ﬁelnngPru5|étlon

i ndapam deigttulie, azASeMieion Sas i dasi didacistiapcasi davphgetapHdes
bunet ani de, furosemide and the like. The diuretic in the present invention

al so i ncl udBsuEalt §00tPee TAMIHUIET ahavsd ¢ Fﬁét§b698rﬁ€ﬁt|6ﬁ§8ng ‘

diuretic. 5cids such as hydrochloric acid, sulfuric acid, phosphoric

15 acid and like. Examples of the basic substance to be used in
combination include inorganic bases (e.g., sodium hydroxide,
potassium hydroxide, sodium carbonate, sodium hydrogen
carbonate, magnesium carbonate, calcium carbonate, magnesium
oxide, ammonia, synthetic hydrotalcite), organic bases (e.g.,

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 sodium ion donor
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.
[0021]

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.

10



As the diuretic in the present invention, a chlorobenzenesul fonam de agent,
a thiazide preparation and the |ike are preferable, and chlorthali done,

hydr ochl owotzhiczmssse and the |i ke are nore preferabl e. Egpeaprziod/ge3s33
chlorthalidone is preferable. [0023] In the present invention, the diuretic
is contai nE®@024l the solid preparation in a proportion of generally, 0.1 -

60 wt % (appropripgt el adidstef 0 ulat ct he takapreteaonpavatdt (o) anel e
control agent will not exceed 100%, preferably 0.5 - 40 w % nore

pr ef er abl yxanthge iesiGidcies c@ 19y, cheeprrainrgofeditBngatiedlfhto a free
form is contained. in pr-QRori.| f..generahly. 0.1 - 480 W& ably
075" 40 W BrORbE e SR SRR S AP AR R TR T e reer e
into a fyeeef@rmetlsicainiesgi et lidpemtpriepaddei, onrathjememakhyagide, 60 wt %
preferably 0.5 - 40 w % nore preferabl - 30 wt% [0024] A preferable

f or m of th%ygﬁ??}ﬂlcb?%tﬁ%aaﬁjic[?n y%ﬁé%%éﬁtazil%%nti on is a preparation
wher ei n COB@ngﬂhﬁdﬁo'ﬁi&é&ﬂﬂﬂéﬁdd&;o nif1u81€ia%gl pbiythimriby|
2-ethoxy-I-{ [2" - (5-oxo0-4, 5- dihydro-1, 2 ,4-oxadiazol-3-yl)

bi phbnyl - 4ngthyet et dazidse ftigd ) dazsitd alroshererel REEPBERASSIFEM€aPt  and the

diuretic | s epLOtilalddong ps LA LLU) o5 Abpbhigcsahhgappeparat ion of

the present®invention irclu I'd preparation suitable for oral
adm ni sig ai hlohbstwhs ate tabl etcstagrcdrnliele, eticne ,gr anul es, capsules, pills

ang he |1 ko) Ther ol ol e sibpdients of the sghid-piceaiglion of the
preparati ogepbhai ded Mddpaning: i .grardoakmigegoipoybabi by, , eghptigontr ol
agent and gbgé?rgiiéééégégy(%é%gﬂgﬂfgg,o%ugggg%ﬁggiggé the like. The
diuretic in the present invention also includes salts of the
15 compounds recited as the above-mentioned diuretic.

As the diuretic in the present invention, a
chlorobenzenesulfonamide agent, a thiazide preparation and the
like are preferable, and chlorthalidone, hydrochlorothiazide
and the like are more preferable. Especially, chlorthalidone

20 is preferable.
1 [0023]

In the present invention, the diuretic is contained in
the solid preparation in a proportion 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%. Specifically,
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
wts.
[0024]

A preferable‘form of the solid preparatipn of the present

35 invention is a preparation wherein compound (I) is (5-methyl-
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(2) A solid preparation containing a first part containing conpound (I) and
a pH control agent, and a second part containing a diuretic, which is
obt ai ned W9 28pEB®Bsel y granul ating the first part and tireTSeDONI63REY t

(separating granul ation preparation - single layer tablet) . (3) Asolid
preparatio "%‘P?ﬂr@@W%ﬁ‘%@s}ﬂe&@ﬂn%&eﬁ&%é‘yﬁlﬁt[Zpé _86%%‘3'! ng
conpound (4in@ich2 pH £l ROEMH-y 1304 phetgd0nd RRMELBON ALALNG &
diuretic independently, which are separately granul ated (separating

gr anul at i opepF Epedaid T 1- e rhaylatey @otegisiem salsr abg Ebat fhgrehec phgt
with the o . ich are separately granul ated (separating

granul ati onﬁgé%%ggr%t?%}{r:él coated tablet) . [0026] The solid preparation of
t he abowe- pgoe$pned (1) sinmultaneously achieves dissolution property and

stability of conmpound (I) and a diuretic respectively in and fromthe
preparation ther m‘%rlsﬁsi r%faai‘gm tsio&ﬁdoprgpﬁﬁag&ﬁpr 8? gﬁ@ni’?e?ﬁn he
above- ment | on&tk {c) AL UR a Jd8 dipseatkitadnPsoReEbYcandrsbabl ity of
conmpound (I) and the diuretic are respectively inproved further. [0027] The

sol i d prepadati bttt ke dvesmdelletsd @rpnEadRs. bé1prodteddles. a net hod
known per , t el i n the Japanese Pharmacopoei a 14th
Edi ti on, gﬁé%%l@%ﬁ%ﬁ?ﬁrgﬁ%&s) . For exanple, conpound (1), a pH
controliz;agent, ahbBneine, t@ddicmboesimend st bé thkesalédnpxedaratbomdef is

added to the mixture to give granul.es, | ubri.cant _and the |j ke are added
R0 the. or iR LSRRI e LM EPEd TP G AR EaBr ST e ARBF be. and
fine granules xadbrl$phepapaduseddiniacieibhoadisinyl andt grahatladinghe

tablet. In the case of a capsule, the above-nentioned granul es_and fine
granul es af@RIRd P & FIbSAne rdneAicRitng gePaflitHretic (single

hydr oxypr opyl et {wi seldsdnse anghythe like. Alternatively, an

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 the second part (separating
granulation preparation - a single layer tablet).

20 (3) A solid preparation obtained by compression-molding a
first part containing compound (I) and a pH control agerit, 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 granulated (separating granulation
preparation - coated tablet). '
[0026] ,

The solid preparation of the above-mentioned (1)

simultaneously achievesvdissdlution 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. 1In
the above-mentioned (2) and (3), the dissolution property and
stability of compound (I) and the diuretic are respectively
improved further. '

35 [0027]
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active ingredient and a filler are filled in a capsule containing gelatin,
hydr oxypr opyl met hyl cel | ul ose and the |ike. [0028] The solid preparation nmay
cont ai n awdi2nivassssonventional ly used in the pharnaceut iPcaliPtaogbesssEExanpl es
of the additive include filler, disintegrant, binder, |lubricant, colorant,
pH control agentTheusehid arreraiaidian Ldr thacpderentenianst, (§f i 9ahiPand

the like. JP&é@cngﬂdﬁie%{‘jﬁe%@d USEHid P s%”qléflfg.,?ﬁ%%ﬁbhpﬁél;l:ﬁﬁ@&' oyed in

t he pharnaceutic 029] Exanpkes of the filler include starches
such as cothnstdapine potBhaormstcordeiaidil Bdigriom, Ganeralafeiespdor y
pregel atinized starch,, pregel atinized starch, porous starch and the |ike;
sugar and % %%?r%ﬁﬁ%%%is such as | actose, fructose, glucose, mannitol
(e.g., Bmannitody exsfsbe ! ddonfouhd (DsombipHolchntreldytbentpl a(@igretic,
D-erythritol) , sucrose and the |ike; anhydrous cal ci.um Bo phat e,
crystal | i meALeH (#3509 ks ot kR3S MeE<Cal PulPdd ??gF?c?B ﬁazﬁouFﬁ?ensis,
sodi um hydg ogen-carbopase, o Ll idyn phasphatantcanel wmesukkat arecabigbym
carbonate, precipitated calciumcarbonate, calciumsilicate and the |ike.
[ 0030] Exanpb eshefgrarutitsianedimmixtegingdd safied c46idd InsParchakbehst ar ch
carboxynet iyl el 14! 038, ¢ 6L Gb R FAILOXITRILY 8l LilaReeaSBY UThethod

car boxymet hyl " star ch, ~carnel 1'ose "sodi um carnellose calciu croscarnel | ose
sodi um ;cr 95nDYAa tlone, thaw sfibsie twdtddthydr oxypr opyl cel | ul ose,

hydr oxypr opyl starch, sodi um car boxynethyl starch and the |ike. [0031
Exanpl es of the bR ndeF 3= %ﬁ%%hsiy%'n %@eF%8W8§QeP§?89?5 grgnufeL

m crocrystahdi penLeltah @B , ahy dr0XWRS QRY laCRlalpdh0%e containing gelatin,
hydr oxypr opyl net hyl cel | ul ose, pol yvinyl pyrrolidone, gelatin, starch, gum

ar abi ¢ poweedr oxyRgeRah¢i hekepblinstch@nde thel ddée - sobi barad bl vrake, an
pul [ul an, Qéyfgéoin5¥gh££ﬁ%lé&ﬁLa 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 of
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 cornstarch, 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.g., D-mannitol), sorbitol (e.g.,
D-sorbitol), erythritol (e.g., D-erythritol), sucrose and the

30 like; anhydrous calcium bhosphate, crystalline cellulose,
microcrystalline cellulose, glycyrrhiza uralensis, sodium
hydrogen carbonate, calcium phoéphate, calcium sulfate,
calcium carbonate, precipitated calcium carbonate, calcium

silicate and the like.

35 [0030]
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[ 0032] Preferable exanples of the lubricant include nmagnesi um stearate,
stearic acid, calciumstearate, talc (purified talc) , sucrose esters of
fatty aciwe,2osvmaas3gl funmarate nonosodi um salt and the | iPkeJriO98@&B3EXanpl es
of the colorant include food colqors such as Foog | or. Yell ow No. 5 , Food
Col or Red No. 2 EX3y@schifortl8 déshgtedTang tRelPiRea™iB3ETHRe TAGTY,
diiron trigxide and, t t&ﬂgg@me[tg%@]elgﬁqggggscgjdm surfactant include
sodium lauryl sul fate, polysorbate 80, polyoxyethylene (160

pol yoxypr ol qe3d)y feldoilosed skhelibpk earbeyimmeely 6f SERECRL abi | i zer

i ncl ude tocopherol,  tety.asodi e 1.GQL.i Nj i ! :

cycl odext r?“’lnr‘gneanldD St%esq(%’l%&’ [c%(%%ﬁ ﬁé%%m%fag{sﬁo 't%gog‘g%‘%?g}f?g? n%?%%:l%m'

ascor bi ¢ actdsp®iiddre adicl- substdriue edc hggdroalpeopglidedhdlose, | i ke.
Exanpl es of the flavor include nenthol, pepperpint ojl, lenon oil,.vanillin
and the | i RETBIRAARE 52 GOCGER CFﬁEP%@B‘*H‘%t Sjéﬁﬁ%r%%‘é & W ac d,
hydrated sidds0n di oxide and the |ike.The above-nentioned additives nmay be

a mxture of two or nore kinds at an appropriate ratio, [0036] The solid
preparation of tHramese ofethicoRdédde?) 186AEENSTESERESINPaFRL BRI second
part, whic e sep I I ca d-0y1 @ §&L hod
known per Qee'.a&'l ’nﬁh%ogc%)ﬁ%)i%a%rl 3%§r g:eiggﬁlgg gt) heﬂgggeg{,ﬁgﬁ?foﬁed (2), the
first parthydrdshe prederthyivedflivdosies aopavingtpyposiidong, coatat ing
conpound (Ieaﬁ:&g a pH cont.rol agent. 0037]anjlc'ﬂle ampunt of t}t)fcgﬂc nt r ol

agent to A | rﬁgablc powder, tragac carboxymeth ulose,
sodium alginate, pullulan, glycerol and the like.
[0032]

Preferable examples of the lubricant include magnesium
15 stearate, stearic acid, calcium stearate, talc (purified 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 include‘tocophe;ol,
tetrasodium edetate, nicotinic acid amidé, cyclodextrins and
the 1like.

[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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present invention is preferably 0.01 - 20 parts by weight, preferably 0.05
- 10 parts by weight, nore preferably 0.1 - 5 parts by weight, per 100

parts by wiei2giwo1s8§35t he abovenentioned first part. [0038pPCThe20n20Ep833 ratio
of conmpound (1) to a pH control agent (conpound (1): pH.control _agent) is

preferably 1 - 3809, 2hRYe et 2L LS My ke §r BE&tapPy Ofotwoopry. -

[0039] Thepgbaves et iengd %Egﬁggp]ppgtte iSsts. limted as long as it has a

shape and a size that afford a solid preparation together with the

bel ow nent i[6A868] second part. [0040] The above-nentioned first part may
further contain itiyve v i onal ed.,in tl C i L eld.
As the additi ves?g?h%é%l(gi?ﬁ?%‘%as%ﬂol(?ﬂeé%f%?ee%éﬁqﬁeoE‘%crjl%gg&igtﬁi 322 gglﬁt%%%
used. The abévestepironeddfarsécqpad tpacan beéiptodireedelpy raiteilgg conpound

(1), a pHcontrol agent and, ere necessary, the aboye-nenti oned additives
and granul ﬁfﬁﬂﬁfi‘ﬁ% m XEUre %r%‘?fﬁ‘ctedfi%ﬁ RSO0 wAOEr PEE. SE0041] The

above-nmentioned f4r8he P%Iid?}?ﬁ@ée%&ﬁ&&p@@itfh% GYRRUREnth bneRr ¢ el abhy
(5-net hyl -2-oxo-1, 3-dioxol-4-yl') nethyl 2-ethoxy-I-{ [2" - (5-0x0-4,
5- di hydr o- Firgt mapikath azes -p3SANt pipahicay i |2 méify|(composition)

ooy ey Bl endEaRBAI oL, BALESEAI S o, e cont o agen

manni t oko apdosrystal line cellul ose) ; and a bi nae_r (pref eraEI y y _

2 o prt ( Compobiti R Rort b g BrLreth E2oTe bBge LRBR F BneRsecond

part is noprkk&htedhdsSnt DWW BS preferably 0.01 - 20 parts by weight,
preferably 0.05 - 10 parts by weight, more preferably 0.1 - 5
parts by weight, per 100 parts by weight of the above-

15 mentioned first part. '

[0038]

The weight ratio of compound (I) to a pH control agent
(compound (I): pH control agent) is preferably 1 - 30:1) 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 a shape and a size that afford a solid preparation
together with the below-mentioned second part.

[0040]

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-

15



it has a shape and a size that afford a solid preparation together with the
above-nentioned first part . [0043] The above-nenti oned second part nay
further cwotaionidsddi ti ves conventionally used in the phacraezob/neass fiel d.
As the additives, those simlar to the aforenentioned %d%itives can_ge
used. Specviirarpyl 2retmwhisl B'a s 4 prefdwabey lehr 6rPKAFLE6RE) : a
Filler Wrﬁgiﬁ@lp{hé@@ifuw}l Rk ey sti Jde: 168ldaylase) -cazpdxg1 A ader
(preferably hydroxypropyl cellul ose) . [0044] The above-nentioned second
part can bpopassierdsdit i xd ef ecaitret iageiid, (DaedesaRdyedsmpyict peid
above- nentioned additiyv and ar ot i re hn o a net hod
known per %8& T l%mm%(f oo>flctij € ?Pu%}lzjtll%gi@q%rfgﬁé%gm i/nggﬁ?rtg%gngarts by
wei ght, goeeypteleradl yeDliblosel; pard s inweirghipreferebjyef erably 1 - 30
parts by meight, per 100 parts by weight of the above-nentioned second
part. [004BYCTREYREPRRICT B P the second part to the first part in the
solid prepgbahﬁpn of the present invention (second part: first part) is
preferably 0.1 - 10:1, nore preferably 0.3 - 5:1, nore preferably, 0.5 -
3:1. Asingle |alke seddnd grodudedsy nHsdaN drViendtopafre anBaitsecond
part, whic [ e t . further,additives conventionally
used in th cp’ﬁg?%%ggérﬁt céa H%%Plﬁ%glaaﬁgjﬁ%%l%npressi ng the. mxture is also
enconpassed i n tThee sabode-pieapar@iadrsaforicheaprtesentnotnientited. as ¢apguke

duced byfilling the above-nentioned si tablet in a. |
(o 0. yatox B Ry T AR RYIRACIT 1 o6 o 110 15 AR nESRBALEEACT 1 ne

solid prepapgbtRar ofithe iy egehte inieiiidri A rGaplre .produced by directly
filling the first part and the second part, which are separately

granul at ed[08#3{ oget her with the above-nentioned additives, in a capsule
(e.g., The above-mentioned second part may further contain

15 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

20 cellulose); and a binder (preferably hydroxypropylcellulose).
[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.

25 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
the above-mentioned second part.

[0045]

30 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
—v5:1, more preferably, 0.5 - 3:1.

A single layer tablet produced by mixing a first part and

35 . a second part, which are separately granulated, and further,
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hydr oxypr opyl net hyl cel | ul ose capsule) is al so enconpassed in the solid
preparation of the present invention. [0046] In the solid preparation of
t he abovewoentowwsssd (3) , the first part and the secondPpanP2mp/esisspar at el y

granul at ed nd. the preparation can be produced, by compressing. , o
independen%?@th%%% %éﬁ%%,t%ﬁn %%i%ifdbﬁg-%ﬁﬁtPﬁ?%ﬁafﬁgtéFﬁ%rgbs%?f 78847
Speci fic exasp! €smpfed hengotid mpnaparatiisorleh theoapavesanthosad £3)id
include [1] coated tablet (A) containing an inner core of the first part
and an outkFePayetien he e AP LNVEF108at el FAPFELE (BYOLHRZAIM ng an

i nner corerof11he SRCONLPAte ANG AR QUL d augk Ok abherf kRSt Raptu1k3] a

multi layer tablet containing a first Iayer of "the first part and a second
| ayer ofs t he. secondperyprJmoasititiedldwdioseocapstilehelfi pgsopart can be

produced b for_exampl e,..aranul.atin und (l H_contr ol nt
na wher et Bla G LT DR e AR P o e B PR Ec sh2kp B8
operation of dryAntgpsieyiphdeaprsssiicecanyg thellinkethayfhesapphredand

[ 0049] The outer | ayer of the second part can be Euce , for exanple, by

, pro
granul at i nga W iR, gNIThIG REPPIGHE 1or 92 2851-B L BHer 85f FOGPERST

addi ti ves, y figh NELESHA Ve —nldift GARId RAGRA e, PeLf ar eedsuler (€>.<§UE! e, by
conpression, coating and the like. The additive is preferably a binder and
the |ik® RYOSORYReerpreritetl el lofloaseatcadsuadis) e s( ALse ancpmpessed in

e o0 ke AYEly B e {ONR1 L8O Bl Mhs s Laggpeqie and an outor Layer
the fol |l onfo@a&pati ng base and additives for coating. The internedi ate
layer preferablyin ﬁhe solid preparation of the above-mentioned (3), the
. first part and the second part are separately granulated, and
15 the preparation can be produced by compressing independently
these parts, or coating one part with thé other part.
[0047]

Specific examples of the solid preparation of the above-

mentioned (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, granulating 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 coating can be performed, for example, by compression,
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contains a water-soluble filmcoating base and a glidant. [0051] The
above-nentioned coated tablet (B) can be produced in the sane manner as in
coat ed t awben1ofoApsssxcept t hat the second part is used a®CanIProomes3szore and
first part is used as an outer [.0052] The nulti-] ayer tabl et of t he
present inveAtind Whpritesi e fi Fé? 6§Pﬂt&8ﬁtéFnPﬁ@fﬁrﬁgi%o%hﬂl? et ed
by the forpyla;{}d or a salt thereof and a pH control agent and a second
part contalnlng a diuretic, wherein a first layer is conprised of the first
part and al8@80hd | ayer is conprlsed of the second. part [ 0053] The

nultl-layer_tablg?%d%rt \e_present i Q{ %%le% Q%@ ﬁgkgabg limted as

long as it is a I Of erein a east the ayer conpri sed of
the firsi patérmadiite segondndayes ﬂnyaﬁﬁeﬁe®eQMebheaaednndrpabteaaad
integrally forned. 054] In addition, the nulti-layer tablet in

present i n?BnPHERT nkgY Have® &SRt i SHTRCEr MOMTACE | aYBF Het TR %?ﬁ?flrst

llayer and {Bg.secondalyersqod Waklp\WenHhemulddingayeattiagl Bhsknahbe
present invehtion has such i nter nedi at e | ayer, the adverse i-nfluences

(decreasedapdeSEVQalfQW1@Q%ﬁﬂﬂqtyT@@chnégrmﬁﬁéaééulééeée@6ﬁ§%§$ 1vn
afactive 10ghedl @012l ORIeth SILGNeness %%dbta@% bpkes feeheased
iTiTy suc I'sso

di ssol uti ofR°S I'Ire-cour se ch: utron pattern of
active ingredsents and the like, and so on) produced by interaction between

the active ingredients can be nore eff ct ve up ressed [ 005 The
] ayer 1ol RS CaRe T R s G e atet D) “28R bel R8Tk

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 control 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 tablét'in the present
30 invention may have an inactive intermediate layer between the
first layer and the second layer. '
[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 decompositicn of
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the foll ow ng production steps. Conpound (1) and a pH control agent are
m xed with additives as necessary, and the obtained m xture is granul ated
to give twe2biwmssspart. After granulation, operations s®CHJBRz09D6E85,
sieving and the |like may be perfornmed where necessary. Thereafter,

addi tives aFelve xEREv#Eren toc dieanpd & 1diord ivrecper 8 Ah8r M1fRen, a
diuretic |geQraMUA LML A0S 13y REERSSE! ¥inBEohBSe0bhahged sgcond

part is mXe additives as necessary to give the second |ayer, which
is put on dhesabovesmerdttoned Ifi rasttilvey émanedigpéssaaddtbenpikssegnd so

(preferably tabl d), .. To t. i t . L
P T hact v BT e iy e B e Mottt arer RABFEULLRE b UEhS:
|l ayers. sThee ik nedfatel Jalhersuppiatises). for exanple, the above-nentioned -

filler, disintegrant, binder, lubricant, colorant and the Iike. [0057] A
capsul e prb@@=®d by filling the above-nentioned coated tablet (A) or (B) or

nul ti-layer tabl’ﬂtlein'{h]?tf—alpa?gire 12t dAHILRXyRoapykaet hykcekhuboss by -

capsule) is al so enconpasse n the solid preparation of the present
i nventi on. the®0568] Léwiragidbtedurt i idtapsoat i ng preparati on produced by

coatng the above,eny | oned seld & BPRALAVLON CLLe- a() AR Gufhim of the

fol l ow ng coatin PR or coati i's al'so enconpassed-in the
sol i d piepadattdDiesfas heequeseant, ianeniiconHt@0hel Rieterablie grxanplesedf
the coating base include a sugar co%ti ng base ter-soluble filmcoating

; b .
base, an eh® et hen bRt Mf Yase! §e§u§F8PH%6€?‘§€Ea§%e¥?Th?r&%a§‘f Fase
and the |ikey;i§§060]eving and the like may be performed where necessary.

Thereafter, additives are mixed.where necessary to give the
first layer.

15 Then, a diuretic is granulated with additives as
necessary, and the obtéined second part is mixed with
additives as necessary to give the second layer, which is put
on the above-mentioned first layer 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
example, the above-mentioned 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 preparation (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 1invention.
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As the sugar coating base, sucrose is used. Mreover, one or nore kinds
selected fromtalc, precipitated cal cium carbonate, gelatin, gum arabic,
pul | ul an,woanmaubsswax and the |ike may al so be used comrcurrPz0d/hess3y 0061]
Exanpl es of the water-soluble filmcoating base include cellul ose pol yners
such as hydP8R9propyl cellulose [e.g., grade: L , SL, SL-T, SSL (trade
nane); N ppon Sofge£8rabld tedambivell G RIHPWIRE Y ealskuliaseube. 8. sud&rd:
(grade: MW E, EW R, RW (trade nane),; Shin-Etsu Chem cal Co., Ltd.
hydr oxyet hgbaelnal baee, net Wyt dwydrobgkelenyiliddl logads@dakdseheani REL SRt het i c
pol ymers such_a i acet i et hyl am etate, -

am noal kyl #{%?ﬂag?%?%%% %%%)%’I y%e%%%l‘i%zlr %l%%%%( It;f?Lz:iL ecr?gr%)ng] Pase and
pol yvi nys pyheolikene and the |ike; polysaccharides such as pullulan and the
i ke, and so _gn. [0062] Exanples of the enteric filmcoating base include
cel | ul ose ﬁBP?ﬂﬁrs such as hydroxypropyl nmet hyl cel | ul ose pht hal at e,

hydr oxypr opyl mretQyl egd | sh@se astalePaed nateroser Rexyeedhyl wbhybeet) ul ose,
cel | ul ose acetate phthalate and the |ike; acrylic acid polyners such as

met hacryl i enacpd ®epel yheds s¢Refredifran alsde P¥asapPitatret RadFyNc aci d
copol yner gi - 5 rﬁﬂﬁf ] t hacryli.c.aci 0 r S
[ Eudragit éﬁ%%%g %gha%% ¢ P%Edy%%e |Jg$ a&&?&%ﬁy g%éﬁ?PFﬁQQESbgggngggguch
as shel kaclakd hhe 41ke, bandssd amcyEE3]lyExanpl es of the
sustained-rglg?ie filmcoating base include cellulose polyners such as
ethylcelluﬁ g nd the like; acrylic acid polyners such as

am noal kyl met hacrydmap e€OPSf yims R dEublagille RI1(t cadeingneyask, iathybe
acrylate-nethil - met hacryl ate copol yner suspension_[Eudragit NE (trade
name) | an8ethelPPRePOBAICED THLD [TOEWIorePEORIESdxaPPEs [6Ff It he coati ng

addi tives 598&Q¢GL, SL, SL-T, SSL (trade name); Nippon Soda Co., Ltd.],

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

20 [Eudragit E (trade name)], polyvinylpyrrolidone 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 hydrokypropylmethylcellulose

25 phthalate, hydroxypropylmethylcellulose 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 S [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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i ght protecting agents such as titaniumoxide and the |ike, glidants such
as talc and the like, colorants such as red ferric oxide, yellow ferric
oxi de andwOhe1dd1Bsss pl astici zers such as pol yet hyl ene glPgaaP20qoe 063833

macr ogol 6000 (trade nane)], triethyl citrate, castor oil, poI%/sorb te and

the |ike; @wmmhimeaddd ga¢ &St rFEadEi Bameh) t aPFRYACRATY HAF ThRCHY! -
ascorbi ¢ %é%*&{}%fa&% I {%;Ly?n%q %sasgans&gﬁ%ku&%s%em (L2861 hshe) |

preparation € prese irfnvention may have a distingui shabl e enbossi ng
or printedndtttter sliker, amskceoednl.i ne.for division. [0066] The solid
preparation of the present invention is preferably filmcoated fromthe
aspects of %/] adm ni stration, nechanical strength and the like. In the
af orenenti oned prductimir skeppleeperfathensostthgasddikings toopudssion,
coating and the |like are perfornmed according to the r thodg conv n]%i onal |y
used i n t helPHamRIARGICA A98ehRoPYG e 4P FilgPH.l“f‘O%ai‘ e TRR nt ¢ nng S

per for med, . f Qf, 'ﬁ?éﬁ. Using 2 Jhlerdng s machiRecsHERsagudn Vas yped m xer, a
tunmbl er m Xer and the |ake; and a granul ator such as a high speed m xer
gr anul at orfemrid uwxidsed ypldow deoricapxéger asHohhgr Ahkibat BFaSBiEDEIFET

ising o si 5T 21 rRRLTHB Bt nar e & v ararye Tl 0% ete MR e
li ke. Wien: epefHyEs diafrdte  perdsaoredi0si pglgssirhgke ahdokbéabikeing machi ne,
T 1720 kNSRBI SGDITY B0 6 ) O s CAFEPERBoRG Brployea. PR
addi tion, a,LaRefc ditid nhdlited 3 iRksf anabky wsed for preventing capping.
[0065]
Moreover, the solid preparation of the present invention
15 may have a distinguishable embossing or printed letters, or a
| scored line for division.
[0066]
The solid preparation of the present invention is
preferably 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
like.

35 When compression is performed using a single stroke

21



[ 0069] The coating is performed, for exanple, using a filmcoating
apparatus and the like. [0070] The solid preparation of the present
i nvent i orwoaniona3sssed safely as a nedicine for nmanmal s @eTgP2000v068838 dog,

rabbit, rat, use and the i %% V\hll the dose of, co oung(rl%to_
patients i a]agDEJr?r‘?rFB%lc?hn%bn%l 1i'aarﬁi’o SR 56 n\?/eigg‘ﬁltt GemerSr feal th
condi ti on, tsBXet th&t prosish fd Séfae{] rdrd1iNE,1 ¢l eay agenf at Sre EOFRL Nt on of
drugs and the | i ke, as well as the severity of the disease for which the

patient islink¥/e®ing= w&f@é@ﬂo&y ﬁH‘@léwieij dbs eaddi i .1%er 500 ny,
preferablycgtgln 199e”§% ﬂ¥gf qgﬁ%aqiuggg%H%%Ehﬁﬁal Eg&b?nts s

determ ned 1 n consideration wei ght, gene h conditi on,
sex, diet, [@adéDhistration ti rre cI ear ance rate, corrbl nation of drugs and

the |ike, as wel asthe severi qgf th sease r whlchthegtlent is
under goi ng treat J‘iﬂégdla?lxif‘y 554'S or eé%? Pe, USB8t 21516™ 100 ny,

pr ef er abl yca,gtingoa r@iug:mrgjtﬂ}a;j |1qua-;e (converted into free form . In
t he case of hydroch orot hi azide (converted into free forn) , the daily dose

is about 1298701100 ny, preferably 15 - 50 nm. [0071] Si nce conpound (1)
has a strong anghof ensi iy 14 G54 800N Sd € t@a‘"et 'p‘f'etsléntt ﬁv@ﬂ%&BHCEHB'B@

conposi tion of the present  invention is useful as a prophylactic or

t her apeut i gesed uspfoly dis engesdiduve oimdnt@}m(adrs diesgasebumhosedogset is
pronoted b contractiaon or gro od vessel or an organ disorder
expressed %%%b ﬁgl%?%nsﬁl%u??ga a(,:v:ag} 11 (f € to the presence of angiotensin

1, or a factor Wmﬂl@e&@ydddwﬁeﬁﬁr@mrm @ngitet @asibBnkk, ibndaamiﬁed
(e.g., human, nonkey, cat, swine, horse, boyine, nouse,_rat,_quinea g{:gﬁl
C

dog, rabbi %naﬁan?hgeﬁwe?n oByagenbPAdY i BRIGRE cofpBERa! (P§athy sond

the solid sex, diet, administration time, clearance rate, combination of
15 drugs and the like, as well aé the severity of the disease for
which the patient is undergoing treatments, the daily dose is
about 0.05 - 500 mg, preferably 0.1 - 100 mg.
While the dose of a diuretic to patients is determined iﬁ
consideration of age, bddy weight, general health condition,
20 sex, diet, administration time, clearance rate, combination of
drugs and the llke, as well as the severity of the disease for
Wthh the patient is undergoing treatments, the daily dose is,
for example, about 12.5 - 100 mg, preferably 15 - 50 mg, of
chlorthalidone (converted into free form). In the case of
25 hydrochlorothiazide (converted into 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 déveloped by (or diseases whose onset is
promoted by) contraction or growth of blood wvessel 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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preparation of the present invention is useful as a prophylactic or

t herapeutic drug for the above-nenti oned di seases, can reduce the doses of
conpound WORosvd3ssdi ureti c as conpared to i ndependent wse/JPimwe/ecBiand can
suppress expression of side effects. [0072] The present invention provides
a method oFa&t a®ViPei MPESCoRSIUME + ESSenttéd bPUiRE3f BfAul 9001 ) FePPatsal t .
t her eof an%n% gﬁﬁrf%ﬁ&)jn a solid preparation containing a conpound
represente y the forrmula (1) or a salt thereof, and a diuretic, which

i ncl udes addi ng By ptbromimatol oragehtcomfosmnddi (39 eodt Reddtabilzi hlgeneehdd of

t he present invention, conpound (l). an diuretic_i | Ld preparation
i's signifi%%%??§a%%%%i?fzé§% Hﬁ?%ﬂﬁﬁtﬁéié%ﬂ%ﬁg 6Feggﬁ?u?n§§n ion provides a
net hod of prPBIOYiagr T ssoliidipeaft ix compodnd repr abertenehyibhedf or nul a
(I') or a salt thereof froma solid preparation-containing the conpound or a
salt ther e3FSeaPRF a RUrATICS WIS GdeSCRBEVRG 41 EgnﬁrgFggﬁEﬁ?.

According 19 é&gpéf@cﬁ oV NEhdBS R (e $9lebelo®N 2RHOREA ¥ubprEBg present
invention, the dissolution property of conpound (1) and a diuretic froma
solid prepexpréosion &f ggidd cfifidgrs.nproved. EXAMPLES [ 0073] The present

i nvention L@oﬁé | ained in nore detail in the followng by referring to
Exanpl es a gerinental Exanpl es, which are not to be construed as
limtatiove. | n thee foreadrat iionsreser idred iidest hemExanpl ef thebtbipbnenés
(additives) other than the ac

Japanese PRAPRRIERHOETRE SIH- E§ﬁé§§9&ﬁ%Fﬁﬁéoggﬁi3%3%2§%$§égé%gggﬁtgﬁérga|
Codex or Japanese: Fhafraceddi cal IRitaRinS cand atingnyl kecohB8ddliExanpl e 1
(1) I'n a fluid bed granul ator (FD-5S, POAREX CORPORATI ON), (5-
represented by the formula (I) or a salt thereof, and a
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. 1In additién, 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 dissolution 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 ac¢tive ingredient may be
those recited in the Japanese Pharmacopoeia, the Japanese
Pharmacopoeia Japanese Pharmaceutical Codex or Japanese

Pharmaceutical Excipients and the like.

35 [0074]

23



met hyl - 2- oxo-1, 3-dioxol-4-yl) methyl 2-ethoxy-I-{ [2'-(5-0x0- 4

, 5-di hydro-1, 2 ,4-oxadi azol -3-yl) biphenyl- 4-yl] nethyl}

- | Hbenzi mvOaawla383F- car boxyl at e pot assi um salt (herei naPCenIP2w9/hesssef erred
to as conpound A ) (1067 g ) and mannitol (1968 g ) were uniformy m xed,

gr anul at ed®¥§™Bp® ayi ng an aqueous sol uti on of hydroxypropyl cel | ul ose (112 5

g) , fumpig acid £A6P 1 AGLSRHIM (Rydsaxi gewkER GokporANdoNS | eds-

therein to give granul es. The obtai ned granul es were passed throug a 16
mesh si evengtipeltdrexd: 1D Indiaxelgidvre lsimerdy lgParithesyal - { (2] -(p~axftui d bed

gr anul ator, (Labe 1, FOIREX. CCERCRATI N, Ah10EL gl 090G {300, ) yanc

manni t ol Ver € urfl y m rayi ng an agueous
sol utiory orbeﬂilzyﬂﬁi)da/mmw-a;eiﬂhd;qsat(eﬂaoga)ss,lumndamtl é¢detrbhénefhetotgibe

granul es. obt ai ned granul es vvere ssed thr ugh a, 16 i eve
(aperture l:’Le g gﬁgézoé‘}pé\}’é’(? é\rar{ﬂ%ég aP%) %@BéEﬁ}gﬁ%ge%o‘ﬂ?ﬁ%
(24.68 ¢ )unffaf-zﬁ lmr}@ed:e ﬂ&r@q%t(e@@s@r)aylﬁggaﬁsaqmaébeageleti&aQ&fg )
, the sieved granul es A(184g and the sieved granules B (121.5 g

vve[)le méeghy%r@xm@mdcgﬁhﬁelhﬁs)@e 1g2aruices. frmprigeadided4§r andl e%n‘\?ver)e
t t d.
abl et e wpun@aﬁgﬁ S1iNg grachine (A KN}:Q&lﬁ %Hsyhv§e%§é‘1'§19§§  Lrd)

using a 7 eti'ng Ppressure: unc ght per ta
154. 26 1) The opveirosat e;rtaahilﬁssm\a Ip@ stskeel fcblrbuwhng tébnpesht sbave Then, the

core tablets were doff Og the reduce% essg t 400C for 16 hr.
[0075] conpdRTITOr F'@‘Bar OV 545726 FF"totpolind A 21. 34 ng manni t ol

39. 36 mg hysgly oxypg opml icelded of@nd12r o1 (fLumeni, c PeRREx 0COBPOBABRON UM
hydr oxi de 0.32 ng chlorthali one 25 rrgmanmtol 33.5 ny _
chlorthalidone (300 g), and mannitol (402 g) “were uniformly
mixed, granulated by spraying an aqueous solution of
15 hydroxypropylcellulose (27 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. A
(3) Croscarmellose sodium (24.68 g), crystalline cellulose
(30.86 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 mm¢
punch (tableting pressure: 4 KN/punch, weight per tabletf
25 154.26 mg) to give core tablets having the following A

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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hydr oxypr opyl cel | ul ose 2.25 ng croscarnel |l ose sodium 12. 34 ng crystalline
cel lul ose 15.43 ng nagnesium stearate 1.54 ng total 154.26 ng [0076]

Exanpl e 2wv02p1oim3sssf| ui d bed granul ator (Lab-1, POANREX ECORBERATDERGS3,
conmpound A (256.1 g ) and mannitol (429.8 were uni form ym xed,

gr anul at ed™®y"S%?ayi ng an aqueous sol uti -of M¥dr oxypropyl cel | ul ose (27 g

), fumari c, gk Ok ol Dedind; xd um hydroxigde{ 444 g ) . and dried therein
to give granul es.” The obtai ned granul es were passed through a 16 nesh sieve

(aperture drosemymeblegesesasiiaved granul esl?A 34 @oscar nel | ose sodium (24 g )
, crystalline ul ose and magnesd tearate (3 g ) and the
SN e

si eved gracr:1r e were mxed i'na to give mxed granules A .
(2) Cryst ahddgmeseh |sdesetegranul es) was fledb4 mio a rotating fluid bed
granul ator (SPI R-A-FLOW Freund Corporat.i_on) and a di spersion of
chlorthalid a(1105 g) , crystalline céﬁ‘{rl?&é“g( 6.3 g) , |lowsubstituted
hydr oxypr opyd¢&j | ul ose (16.8 ng) hydroxypropyl met hyl cel lul ose (16.8 g ) was
sprayed and | ayered on the crystalline cellulose granules, and dried
therein t cExpvelegranul es. The obtai ned granul es were passed through a sieve

% ve 3 EYECT A 55 B AU L ) MRS peORRIEF, A (39
m xed greancbrgsouridied offt &6 e dy)maced mgmnandbés (WePe8t ghl eeed byiAatwmyyaph
( SH MADZU Cor por ati on,. AG 5000B) wusi.ng a 9.5 mmf punch_(tabl eting pressure:
7 KN puncH‘,‘l’ﬁ\%‘?’grﬁradE%laﬁﬁcﬁsg%yz %3“’23’3‘ Frt 8%?98%8?@“?&8?& havi ng t he
fol I ow ng I@W%}éﬂ@ylc-@leﬁ)lds}ée ©or ¢t ableksivereidried gndendt feqieduced
pressure aﬁyé&%iigé”(gfigwé), and dried therein to give granules. The
obtained‘granules were passed through a 16 mesh sieve
15 (aperture 1.0 mm) to give sieved granules A. Croscarmellose
sodium (24 g), crystalline cellulose (30 g) and magnesium
stearate (3 g) and the sieved granules A (85.36 g) were mixed
in a bag to give mixed granules A.
(2) Crystalline cellulose (granules) was fed into a rotating
20 fluid bed granulator (SPIR-A~FLOW, Freund Corporatibn), and a
dispersion of chlorthalidone (105 g), crystalline cellulose
(6.3 g), low—substitutedAhydroxypropylcellulose (16.8 mqg)
hydroxypropylmethylcellulose (16.8 g) was sprayed and layered
on 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 Corporation, AG-5000B) using a 9.5 mm¢ punch
(tabletihg 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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[ 0077] conmposition of preparation (352.5 ng) conpound A 85.36 ng nannitol
143. 26 ng hydroxypropylcellulose 9 ng fumaric acid 4 ng sodi um hydr oxi de

1. 38 ng owbeantomabdsdone 25 ng crystalline cellul ose (gramrairasl00y/86383s
crystalline cellulose 1 .5 ng | owsubstituted hydroxypropyl cel lul ose 4 ng
hydr oxypr ogprReshiies| Pl BseParagier osdat nelMdse sodi um 24 ny crystalline
cel | ul ose gpesium stearate 3 ng total 352 078] Exanple 3 (1)
FNdroxypro%%Fggﬁﬁglgse (2800 g ) was dissolved insghg?f%gd wat er (44070 g )
to give |liqgandikol In a fluid bed granul ator (WS&:80726P@REX CORPORATI ON),
chlorthali%gae %5375 %%é ngnnitol (53450 g ) and cr stalline cellul ose
(3870 g ) EOENPFOPH G REd°8nd granul at ed by s%ra%ing liquid I (38870 g
) , and drireehatr9cgb¥edgranul es. A part of the obtaineg granules was mlled
in a powerml|| grinder (P-7S, Showa Chem cal Machinpery) using a 1.5 mmf
punchi ng sEPEdHMt BYEF981ffl | ed granules A . (2) s&né%ﬂﬂgdroxi de (405.8 g )
and fumari ¢paghdn613148,9 ) were dissolved in puriﬁgeggmater (38230 g ) to
give a buffer soPutlon. Hydr oxypropyl cel l ul ose (3019 g ) was dissolved in
purified watrgstfd¥246 ge)lubogevégtamwles)|. In alBlmyd bed granul ator

(WBG 60, POWNREX ggRPCRAT conpound A (20060 g-)«, nnitol (40860 g )
and crystaFFVﬁEa FP%IS?%E§QQ§6 g ) were uniforn1ylh?£ggaand granul at ed by
sprayi ngot hewbyfibetisatuwlii Bidroxypropylcellulose 4 mg

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

(1) Hydroxypropylcellulose (2800 g) was dissolved in purified
water (44070 g) to give liquid I. In a fluid bed granulator
20 (WSG-60, POWREX CORPORATION), chlorthalidone (5375 g),
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-7S, 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 g),
mannitol (40860 g) and crystalline cellulose (4230 g) were
uniformly mixed and granulated by spraying the buffer solution
(31810 g) and furfher liquid ITI (42260 g), and dried to give

35 granules. A part of the obtained granules was milled in a
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(31810 g ) and further liquid Il (42260 g ), and dried to give granules. A
part of the obtained granules was mlled in apowerm || grinder (P-7S, Showa
Cheni cal Wachiwmssgs using a 1.5 mf punchi ng screen to g'CTst'Oi)/b(Bdsgranul es

B. (3) Gystalline cellul ose (9720 ‘%d cr ospow done %

magnesi um g?\é%F‘&%%l(@??nﬁe§ Pﬂﬁe’ M ESREZY ) g %léﬁdat fe>

mlled granH t§;§§<§19c39eénv’&5 lryex lll%da rmll%r gl xer (TM 400S, Showa
ery

Chem cal gl ve m xed granul es . The m xed granul es were
t abl et ed b)((3b Eovaryliabe ete hip i (Y J00QUARIAISEBIRV ikokEs P 63€i Sakusho,

Lt d. , bl et :
270 o)t oaiues SafeoraEPers | 198 ol B st s ar 884500088 0
and tal cs (688 ghe mEIBedigsmhwbais and( 26 A rgedvd ne mimaf:ﬂ éd watemb(87800 g )

to give dis erS| i Ti t.ani um_oxi d .and _i.ron oxide
(51%5"5 ) Bhrer of Beh QU Srona il S SR G ) BigPve dsper si on
liquid I'l.gBhspession liquid Il was added to dispersion liquid | , and the

m xture vvas stirred to give a coating dlsper5|on Usi ng a pan _coating

machi ne ( DRE 1200, MPCHIRESC TORFECRAR ANt ab ligie d dut |ang0&|a§pieﬁ§béﬁtmg spr ayed

on the coret blet n unt| h f.th r abl
i ncr eased Itnac ?A@GA}?%{E?%%T oéjé%uv enl“rscaoamsl%éjg t gﬁ:%e u%?i\ggné ? g
fol | ow ng pomnk»s(tabhetil‘ﬂmrpréimrfa o rﬁcdﬂt,edzdlajﬁtemmlabldtl eé]70nuig0 tbe

reduced pressure at for 15 hr. [0079] conposition of preparation. (280
ng) chl ortﬂéY?d%‘ﬁEelEa@% mannitol 12 4.3 ng crystalline cellulose 9 ny

hydr oxypr opy]} C@ﬁﬁb%ﬁr&pﬁhﬁ@tkﬁﬂm&ﬂﬁﬂo@s&ﬂ-mm)W&Eh@i tah c436406§) Ny

were dissolved and dispersed inbpurified water (37800 g) to
give dispersion liquid I. Titanium oxide (493.5 g) and iron

15 oxide (31.5 g) were dispersed in purified water (9450 g) to
give dispersion liquid II. 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

20 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-

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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crystalline cellulose 4 .5 ng sodium hydroxide 0.34 5 ng fumaric acid 1
nghydr oxypropyl cellulose 2 .7 ng crystalline cellul ose 27 ng crospovi done
15.7 5 ngworegradasssm st earate 2.7 ng hydr oxypropyl met hyl eelrlyptiwses3sss 8 ny
talc 1.2 ng titaniumoxide 0.94 ng iron oxide 0.06 ng total 280 ng [ 0080]
Exanpl e 4 T49r o e3®preiiEdIqaul ose (280 g Fdrvas di ssol ved in purified

wat er (440 i Liqudd I . In a id bed granul ator (WSG 60,
POWREX Cm%%ﬁ%%%l&\&égc%{loﬁ%%e?done (10752?)%(1;[l , mannitol (48070 g ) and

crystalli nerespduldzee (3870 g ) were uni flor-mMdy md xed, granul ated by

spraying liquid ]l (38870 , and dried t ive granules. A part of the
obt ai ned g’P%‘ﬁ?ﬁ%Js Sst(?ﬁﬂgte% in a power ni Ifjgrnll%der (P-7S, Showa Chemi cal

Machi nersy) hst ogyer do plogdhyllecnivlgsecr eer to g ve milled granules A . (2)
Sodi um hydroxi de (405.8 g ) and fumaric acid (1176 g ) were dissolved in
purified wed £F (38230 g ) to give a buf f ert o™ i on. Hydr oxypr opyl cel | ul ose.

(3019 g ) wes 4 ssabyeskin purified water ( 4240, 9 ) to give liquid Il. In
a fluid bed granulator (WG 60, POAREX CORPORATI'ON), conpound A (20060 g )

, manni tol i¥d4®880ide ) and crystalline cel I&s&q 4230 g ) were uniformy
m xed and g}%at ed by spraying the buffger solution (31810 g ) and further
liquid Il ( g) , and dried to give grarmules. A part of the obtained
granul e, wasogn] led in a powerm || grinder (P-7S, Showa Chem cal Machinery)
using a 1.E5xar?n1gléou4nchi ng screen to give mlled granules B .
(1) Hydroxypropylcellulose (2800 g) was dissolved in purified
water (44070 g) to give liquid I. 1In a fluid bed granulator
(WSG-60, POWREX CORPORATION), chlorthalidone (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-7S, Showa Chemical
Machinery) using a 1.5 mmé punching screen to give milled
20 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 liquid II. In a fluid bed
25 granulator (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
30 powermill grinder (P-7S, Showa Chemical Machinery) using a 1.5
mm$¢ punching screen to give milled granules B. .
(3) Crystalline cellulose (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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(3) Crystalline cellulose (9720 g ) , crospovidone (5670 g ) , nmagnesium
stearate (972 g ), mlled granules A (54430 g ) and the mlled granules B
(26410 g wowero1sszged in a tunbler m xer (TM 400S, ShowaCCTlyemoyesé3s33

Machi ner to gi i xed | | es. (4) .Th i I tableted b
ot ary ¢ abi LI T TRCH e ROURR HSiek FRIELSH DUsPaARGERS, CEPUF2tg ng &
8.5 i p%&@h%%?%_]&dlﬂﬂlﬁﬁﬁ@Ur@k&dﬂiNSe‘@a@clﬁtshBerLEébbeEéig 05n8) 5t am@i Ve

core tablets. droxypropjlnethylcellulose 4095 % and falc (630 g )
wer e di ssopveeh ahtRRfiepersardssunas 8 el watedghtapgootgbiets giffemg) to

di spersion_lj gqui T4 iumoxide (493.5 g ) and iron oxide (31.5 g )
were di spe?gé% Jl’.%r‘%)urﬁqll%?'water (9450 g ) to give dispersion liquid II.
Di spersison(b} qiiydir oz yowasp yaldeeth wiccedilsdersss ard0l95qgi) dahd, tahd t(hé0ngkt ure was

stirred to give.a coati dj spersion.. Using a _pan coatin in
( DRC- 1200,W%W@§ﬁ%%‘ﬂdoﬁﬁs,peﬁ§eedcdﬁip dits ei@?Sﬁ &gggggr efon the
core tabl e§svohyaépessidh (14)%umiij. t he twak ght oRidé hessdre dpbdwd inet eased

to 10 ng per tablet to give filmcoated tablets havi ng the follow ng
conposi ti opxidhel tha ¥ ivaroadisParancktid wrrd fdedeatRded °¢RB Fodhiced

pressure al; 40 295 138 T COMBOSLEEQRLAT 1 PLEPAT B |10 (L8%dW)
chl ort hal i%]%)neqijsgé% manni tloqqﬂlll. 8 ny cFyst a?l i ne&cel | ul ose 9 ny ©
hydr oxypr opyspet$ ibwsk duidt Ing acshpon ik t2re34agyshannetoro481i4e68 ny
crystalline cellulgse 4 .5 ng sodium_hydroxide.0Q, 345 fu LC id 1 ny
hydr oxypr OB CEFY bR TS LR g UG &1 PERe -RaT P qlae By DR 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
hydroxypropylcellulose ‘ 5.4 mg
compound A 21.34 mg

25 mannitol 43.465 mg
crystalline cellulose . 4.5 mg
sodium hydroxide 0.345 mg
fumaric acid 1 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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crospovi done 15.75 ng magnesium stearate 2 .7 ng

hydr oxypropyl met hyl cellulose 7 .8 ng talc 1.2 ng titani um oxide 0.94 nyiron
1) Hydr oxppropslog/es3ssd ose
70

oxi de 0. WO 2op/misg3al 280 ng [0082] Exanple 5 (
(2800 g ) was dissolved in purified water (440 g ) togive liquid 1 . In
a fluid bedTgPantt 3 or (WBG 60, POWREX chl ort hal i done (5375 g

), mannitol {53450 g ) and crystalline c@dqﬁ%se (3870 g ) were uniformy
m xed and granul ated by spraying liquid I 70 g ) , and dried to give
granul es. AOP821 of the obtained granules was milled in a powernm || grinder
(P-7S, Sho ?r% %lé:a Machi nery) using a 1.5 mf punching screen to give
mlled granule (2) Sodi um hydroxide (405.8 g ) and fumaric acid (1176
g ) weres diissolyéroxyppapyfeedl wibdser (2BR23@) gw)ast digiswe vadbuhf pnrséliedi on.

{—%dgi()égplrl()g%{_’%gl I‘M(ﬁg é’??%f?ﬁb%@dv%r di s Iv%d é%‘é“ fj eg wat er %47240 g)

conmpound A 1(@@0@@ gdeRmrwthRz(ﬂQﬁﬁo gzh)lo@maqw@hél I IsBescgbl ul ose (4230
g ) were unlfor @i/ m xed and granul at ed by spra\all ng the ffer solution
t

(31810 g )mapdift he?430 g@i Bnd QHMEHﬁi%}nF cgadudpised @878|9é graAul es. A
B oS R BEanES dmm et pf AR ne T
gr anul eso Band(&)le@lylsd)ajivmegmidllﬂsoseA(ﬁaﬁﬁ gf)thecob’sgnmedogmar(kﬁwséS g) .,
TP ed or RGBT B RhoRs P T e Szt AP gl S ONExFPHFRS00S.  Shova
Chem cal “’ﬁ&@l‘lﬂ%ﬁ@ tOs Sy e M X24@d dHBIng screen to give milled
granules A.
(2) Sodium hydroxide (405.8 g) and fumaric acid (1176 g) were

15 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
granulator (WSG-60, POWREX CORPORATION), compound A (20060 g),
mannitol (40860 g) and crystalline cellulose (4230 g) were

20 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
powermill grinder (P-7S, Showa Chemical Machinery) using a 1.5
ﬁm@ puﬁéhing:sCreen to give-ﬁilled granules B.

| 25 (3) Crystalline cellulose (9720 gf, crospovidone (6075 g),
magnesium stearate (972 g), the milled granules A (40820 g)
and the milled granules B (39610 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 tabletlng
machine (AQUARIUS36K, Kikusui Seisakusho, Ltd.) using a 9.5 mm¢
punch (tableting pressure: 9 kN, weight per tablet: 360 mg) to
give core tablets.

(5) Hydroxypropylmethylcellulose (3471 g) and talc (534 q)

35 were dissolved and dispersed in purified water (32040 g) to
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(4) The m xed granules were tableted by a rotary tableting nmachine

(AQUARI US36K, Ki kusui Sei sakusho, Ltd.) using a 9.5 nmmf punch (tabl eting
pressur e:wo 2ki/o19835ght per tablet: 360 ng) to give corePCaimeDsmm@B)

Hydr oxypr opyl net hyl cel | ul ose (3471 g ) and talc é534 ? wer e di ssol ved and
di sper sed gwmﬁlw@wm érl%@bio gTyteBgivecdtdpef $THnd 19huarf 11zon

Ti tani um oxl g, ( 9‘9 )y dl r%ddfin( %@ﬂfge)j Wsr;@rdl 50e6Sgy £
purified water ( 10 to glve I spersion liquid . Dispersion liquid I
was added ¢ioveli dpevesioiron ilgugudd II analsherﬁmmdeqwaté EIlwa%daddﬁ@l% a

coating dispersion,. in an |n chi_ne
CORPORATI Sl?eﬁfeorbﬁﬁ'%é?dﬁp Y \%alg%gﬁleawgg f%e core abl &t s

obt ai ned; i fod #indMidpdhe el gbtsmf; ahpaﬁot@atameﬁameasmmmmm ng per
t abl et t00%§ve fi1lmcoated tablets having the foll ow n 05|t|on Then,

the fil ncoRPRREX dBPRRRARI R )dr i@ &ﬁ@&ﬁnﬁh§l§8865é8npwg§sﬁ? agedBBCRSr 15

hr. [0083] - commosh{dan He ARRANGH | @) h%%@lmhecmeg@hhabfdens 43ré 1y
manni tol 124.3 ng crystalline cellulose 9 ng hydroxypro ellulose 5 .4 ny

P
conpound ARl &8 xrg:mﬂﬁct dlo 86. ) rp@rcrty?@tléltl treg& ¥R ﬁﬂi@ecga*ﬁgdsodl um
hydr oxi de 0..6 funarl CI cel S
fa1ole 7D MR S £013 T A0 %@xh i 9S€; 1o

crystalll Crospovi mag neS|un1§%earate 3.6 ng
hydr oxypy opyi fed hydwedddilase 48 & dndlee ih% &gduced pressure at 40°C
for 15 hr.
[0083]
composition of preparation (370 mg)
chlorthalidone 12.5 mg
15 mannitol 124.3 mg
crystalline cellulose 9 mg
" hydroxypropylcellulose 5.4 mg
compound A 42.68 mg
mannitol' | 86.93 mg
20 crystalline cellulose 9 mg
sodium hydroxide 0.69 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 . 0.94 mg
30 iron oxide. 0.06 mg
total ' 370Amg
[0084]
Example 6

(1) Hydroxypropylcellulose (2800 g) was dissolved in purified
35 water (44070 g) to give liquid I. In a fluid bed granulator
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titaniumoxide 0.94 ng iron oxide 0.06 ng total 370 ng [0084] Exanple 6 (1)
Hydr oxypropyl cel I ul ose (2800 g ) was dissolved in purified water (44070 g )
to give Iwquothdi3g3sin a fluid bed granul at or (WSG 60, PORPREMPIOORRGRISTI ON) ,

chl ort hal i done (5375 , mannitol (53450 g ) and crystalline cellul ose
(3870 g ) M?%—é@\if%@ﬁﬁiﬁx RORRP BT Y an Arated eyl 1slergyilrg 'Pi grd 1 (38 870

g ) , and gdrigd- L0 gsyes@ranulies.o ARt i9fe 18 19AL3LNgdsgbagyl e ruas
SRt & | il

mlled in a powerm grinder (P-7 owa Chem cal Machi ner using a 1.5
mf punchi ngifcreky mixed vandrdtad lgitadlbes shrayizy Sédhish AydPB%7 Beg] 405. 8

g ) and funari¢_acid (1176 re digsaolved in rifi t 0

to give a ﬁﬁ‘flfélfl%%l Eéi%lhve %,m@yepsr'opél ggi‘cfu%sgﬁ%?ﬁl&gggn%\@vééar(l s%%l vgd)
in purifjedawaherléd 7240 pIwd nigiveydiingidrd (P73, n ShofdbuCHehedagyr anul at or
(WBG 60, POWREX CORPORATION) , conpound A (20060 g ), mannitol (40860 g )
and cryst aMpEhenesy) wpoteg (12806 g0 Benehdniof SEFRFINTRe8 4RIV YL 4RYI at ed by
sprayi ng t?gal%liégrA_sol ution (31810 g ) and further liquid Il (42260 g ) ,
and dried to give granules. A part of the obtained granules was milled in a
powerm | | ¢2} nSlediwe-7Rirchioie @dvitca) Machifweeyjicusicag 41176 gnf WphAchi ng

screen to give | Led granules. B .. (3) | i_ne LI ul 720 g ),
Crospovi do%%sf%g]‘?%dglrf gp,L%'ﬁln%glnee%iwuan%egrt e(aB%’iZt%’ZJt ?%75%9 gﬁ%,e tghga%f%?ed granul es
A (4082¢ gsdlabton he Hyiddoedpaicayilces 1B1638616039) ghewas nilkesblved itmnbl er

e (TN 000, Shove, Shefl el e Do) (Bt gt S P e ™
Ki kusui  SejsakishOor Liwka-46] Nthwrek ToRFoRMNON)(t @Bhgbune Ar @ssuee: g9, kN,
wei ght per "tablet: 36 ) to give core tablets.
mannitol (40860 g) and crystalline cellulose (4230 g) were
uniformly mixed and granulated by spraying the buffer solution
15 (31810 g) and further liquid ITI (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.
(3) Crystalline cellulose (9720 g), crospovidone (6075 g),
20 magnesium stearate (972-g), the milled granules A (40820 g)
and the milled granules B (39610 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: 9 kN, weight per tablet: 360 mg) to
give core tablets. .
(5) Hydroxypropylmethylcellulose (3471 g) and talc (534 g) _A
were dissolved and dispersed in purified wafer (32040 g) to
30 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 ligquid II. 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,

35 POWREX CORPORATION), the ¢coating dispersion was sprayed on the
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(5) Hydroxypropyl net hyl cellul ose (3471 g ) and talc (534 g ) were dissol ved
and dispersed in purified water (32040 g ) to give dispersion liquid I

Ti tani umwei2de/(1488. 3 g ) and iron oxide (26.7 g ) werePdragpzngeesssn
purified water (8010 g ) to, give dispersion liquid Il. Di_spersion liquid I
was added_F8r8iéﬁ@%%F%nOWF%&ﬁ?PIJJ} éﬁh %Wﬁ;lﬁgﬁ%uW?%ﬁ£§ §Fi% &d “C&gi ve a
coating di spglalonnclilHfdarparn Gratddw tmehine d RGe1 239 m-ROMREY
CORPORATION) , the coating dispersion was sprayed on thecore tablets
obt ai ned i hab4ytanhavingethei fhtlofinhegmasittdisinet TheReatbd £81m0 ny per

tablet to give fi|mcoated tablets having.the fo]llow ng conmpositiqR.~Then,
the fil mog?age?at?gig%\evf%r%r(ilhiajde%n C#eltght T EqUEE plpgéeglﬂlé:eafa%48@gor 15
hr. [008b] feenpbshtion of preparation (370 ng) chlorthalidone 25 ny
mannitol 111.8 ng crystalline cellulose 9 ng hydroxypropyl cellulose 5.4 nyg
conpound Al9988% mg mannitol 86.93 ng crystalline cellulose 9 ng sodi um
hydr oxi de Beof8c88t { HABSE Cp A L2 Bh hyZiroxgdr opyl cel [ ul ose 5.4 ng

crystalline cellulose 36 ng crospovidone 22.5 ng nmagnesi um stearate 3 .6 ny
hydr oxypr opplasthglt@Pnel ose 7 .8 ng tal c23.®9ng titani um oxi de 0.94 ny

iron oxide,Q,06.g9 total 370 ng [0086] 117 g pg

10 crystalline cellulose 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
crystalline cellulose 36 mg
crospovidone - 22.5 mg

20 magnesium stearate 3.6 mg
hydroxypropylmethylcellulose 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 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

35 Machinery) using a 1.5 mm¢ punching screen to give milled
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Exanmple 7 (1) Hydroxypropylcellul ose (2800 g ) was dissolved in purified
water (44070 g ) to give liquid 1l . In a fluid bed granul ator (WG 60,
PONREX CORBORAINIISHNF, chl orthalidone (5375 g ) , mannit olPCCEBABY068833 and
crystalline cellulose (3870 g ) were uniformy mxed and granul ated by
spraying | Pgaid 1¢s(B8870 g ) , and dried to give granules. A part of the

obt ai ned gréﬁlUéSélmshpaféfpdén foPWR) Mg Fdrada GR14S,(19hevg) Chepkcal
Machi nery) using a 1. punchi ng screen to give mlled ranules A (2

Sod|$n1gydd@xsdéV¢d05n8p@¢$f¥ﬂmiWaﬁﬁﬁltﬁ&%QQH11liﬁggV? werefdessol ved in
puritie matfr §§23325F90x%§ﬁ§9¥ e%lq %@r(jgbgg g? %%d&9§¥8 o0y & ::9I?ze

(3019 ¢ ssol glve I quid

a flui d bleﬂt(lglégggdiattz@tef \é\BGﬂJO <j|3CMsRE| )é_;l@ﬁ?&lﬁlaﬁlildﬂ( EIZ)IBOCanauﬁﬁuﬁd(&ékﬂ)GO g)
, mannito and crystalline cellul gse (4 r

i ved and BFARGEAEER BYSSprhy] HYTEHe BOHOBASoRY GRTPYEBE0Ry (ZOIRA FUI L her

liquid Il £42260-9 140@@@' &y | &6k tOr @R 19MRNWA3 u 1D sBarN 280 Lhewebtai ned
granules was mlled in a powerm Il grinder (P-7S, Showa Chemi cal Machinery)

usi ng a 1.8niferplnchi red strdedramilgitasd kv [seFagiaguitbe Buffeg) selysianiine
cel | ul ose g , ne r 2. 9)
_ the mill gzér?%n %ea“ %%Idoﬂ)q lﬁ’ﬁalqhg(%%ﬁoggggrghgpéi?l%a g%e?é%
wer e nimedgkanalésnbUemanb«uf(ﬂ%ﬂ4@@8;n§ﬁogmaﬁhéescahsthhla@ryﬁ d0 glve
m xed granules . . (4) The mX | es e ta I a.rotary tableting
machi ne (A@fﬁ@*@%é%K9r¥9$ﬁ%u Eigsgﬂﬁﬁﬁb gdnérﬁungﬁ E 5
di ameter 1d, g, MRRoiq HaRietS Jie &Iﬂtzle@t &gngnegsgre 10 kN wel ght per
tabl et: 540 to glve core tablets. 3@% r oxy pylnethylcellulose

@)an

(4056 g ) 4Rd Favetabding gelkilkosh sbl d:rdis§6éﬁi§€élel HeA8Pi B) ed wat er
(37440 g ) pL9nOLYEndLSLEESEON (41 AU ltne HihaRiAZe¥Ld8 s( 488§28280) g@nd iron

15 and the milled granules B (52810 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
machine (AQUARIUS36K, Kikusui Seisakusho, Ltd.) using a punch

20 (major diameter 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 II. 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,

30 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
35 for 15 hr.
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oxide (31.2 g ) were dispersed in purified water (9360 g ) to give
dispersion liquid Il. Dispersion liquid Il was added to dispersion liquid I
, and t hewoizaturas3das stirred to give a coating di spersiPOmJPL®)/DES38 pan
coating machi ne. (DRC- 1200, POAREX CORPORATION) , the coating dispersion was
sprayed onl®®®7kore tablets obtained in (4) until the weight of the core
tabl et increassdst Lo bMpRYatablel tswdinkg fil mcoated tablets having the
foll ow ng conposition. Then, the filntoated tablets were dried under the
reduced prekBseorehatid®® for 15 hr.[0087] Bompddd tion of preparation (560
ng) chlorthal ] 12.5 ng mannitol 124. stalline cellul ose 9 ny
hydroxypro%%{l%g??ﬁl ose 5.4 ny conpound Af%zgg%g& mannitol 173.8 6 ngy
crystal ld nergetdll ose dbl gl ssxedi um hydr oxi%endl. 38 ng fumaric acid 4 ng

hydr oxypr opyl. cel | ul ose 10.8 crystalline cellulose 54 ng crospovi done 36
My magnesi ﬁ%?%?%%?%?@@?%%}gﬁ?ydr oxypr opyl et/ cel | ul ose 15.6 ng talc 2
.4 ng titapbHpo@Xade 1.88 ng iron oxide (s 1% mmytotal 560 ng [0088]

Exanpl e 8 (1) Hydroxypropyl cel | ul ose (2800:181% was di ssolved in purified

wat er (440m@ngijolo give liquid 1l . In &% ed granul at or

crystalline cellulose 18 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

iron oxide 0.12 mg
20 total . 560 mg

[0088]

Example 8

(1) Hydroxypropylcellulose (2800 g) was dissolved in purified
water (44070 g) to give liquid I. In a fluid bed granulator
25 (WSG-60, POWREX CORPORATION), chlorthalidone (10750 g),
mannitol (48070 g) and crystalline cellulose (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
30 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

35 purified water (47240 g) to give liquid II. In a fluid bed
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(WG 60, POAREX CORPORATI ON), chlorthalidone (10750 g ), mannitol (48070 g
) and crystalline cellulose (3870 g ) were uniformy mxed and granul at ed
by sprayiwg 2biogqussssl (38870 g ) , and dried to give gramclrsszooﬂm@an of the

obtained granules was mlled in owerm| | d P-7S, ' hemj cal
thhlnery)giéﬁq%F%PQ.@WﬁﬁﬁGQHMRQWR#% SOREGRAL ngvgrﬁ&PPBHd 226%§@§gaf?2)
Sodi um hydgaxi e, { 4g % %{hfdﬁ%rtlamaﬁledcéllmoge) wese g ssekyed in

purified water (38230 0 give a buffer solution. FWdrox propyl cel | ul ose
(3019 g ) mf@rrsby)lwebd rarmjrqﬁareda\n@ﬁeby( 4PZayigg) the @Pﬁgeruam@t}@n I n

a fluid be 0 ggRP 2 ,
manni t ol gggggyd§5 aﬁ%wgﬁéé éilln ce||u|g?2%?§§%o §8§p§£?gdﬁEé §9§$ 9)

|m: xe_ddalr;? (4m226u10@é .e;jAby:agm&a)ﬂ gget bbtbmﬁéergsmﬂmlémmzﬁéﬁrﬁ%ﬂme}j)1ranad furt her
iquid | an ried to anul e t of th bt

granul es w%%w?ﬁm*ﬁiiQ§FQ9?ﬁm&§wﬁﬁI %PWﬁdg e@EC?% M%ﬁgaéeEg n?ﬁngwﬁaL ery)

using a 1. %%gg? 'Ekfﬁéhe% 5qvglﬁglqbblsgagﬁggglgs B. (3) Cystalline

cel | ul ose 0 CrOSpOVI

one (6480 g ), mag ne5|un1stearate (972 g )
, the millé&d gGJamn@slnme( XrR2Ao lpop dr?&'2t0h§ i ICFf@éP@F’éHQP@s 84882810 g )

were mxed,d dasd t@gbgg% a fUET dévwgﬁooﬁhesmqe%%ﬁgheMagh' (BeEYD 4P Ol ve

m xed gran e mxe Ul es were tablFet by a rotary tableting
machi nezof AAARERISIA, 1 4 Iqxsanu]&es SakuRa0 kgt dwereusiirgdaipuachufinbgor

di aneter 14, mm no ter 8 sure 10. kN, wei ght per
tabl et: S4B H&“ ‘{Q}gé &*@%0%5?" ﬁ%&Pgig ByPﬁﬁ?hy%%ﬁ ul oge P
(4056 g ) @rshipds. (624 g) mere di ssol ved and di spersed in purlfled wat er

(37440 g ) to ive d| ersion liquid | . Titanium oxide (488, 8 and iron
oxi de (31 Py §gh PAEES W36 itRbd gt BY eggeéa@)t%lﬁg%

di sper si on, L gl d !AQUﬁﬁPﬁ%{Oml'ldu%Wl gl st sAdded cho) dLspay Sk opuhbmui d |

and the mxture was stirr to give a
15 (major diameter 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 dissolvéd and dispersed in purified water (37440 g) to
20 give dispersion liquid I. Titanium oxide (488.8 g) and iron
oxide (31.2 g) were diépersed in purified water (9360 g) to
give dispersion liquid II. 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,
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.

[0089]

composition of preparation (560 mg)

chlorthalidone 25 mg

mannitol 111.8 mg
35 crystalline cellulose _ 9 mg
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coating dispersion. Using a pan coating nmachi ne (DRC- 1200, POAREX
CORPORATI ON) , the coating dispersion was sprayed on the core tablets

obt ai ned wo 20®)018835i | t he wei ght of the core tablet incPreagezhod/o6388 ng per
tablet to g&ye filn}co?tef tgblets havi ng hg fol |l owi ng conposition. ‘Then,
the fil ncod¥84°F¥BraPEIGRILUUPFRd under the-Teficed pressure at 400C for 15
hr. [0089] cepppBastdt non of preparation (568snmg dl orthal i done 25 ng
mannitol 111.8 ng_crystalline cellulose 9_nghydroxypropyl cellul ose 5.4 ng
conpound AM85N35%ky mannitol 173.86 ny c?}%t%glm%e cel lul ose 18 nmy sodi um
hydr oxi de : j id.4 nmg hydro pyl cel | ul ose 10.8 ng
crystalIinérggFﬁg%gggagifﬁgfég%spovidone %%Hﬂg magnesi um stearate 5 .4 ny
hydr oxyps oppdienhiiydebkidiese 15.6 ng talc 2.3&% myg titani um oxide 1.88 ny
iron oxide_0Q.12.ng_total 560 ng [0090] Exapple 9 (1) Hydroxypropylcellul ose
(2800 g ) WAR3dtEsBFV8d in purified water (4%970 g ) to give liquid I . In
a fluid bedygranybabpyl¥BnmbBOse PONREX CORPGRAdg I ON) , chlorthalidone
(10750 g ), mannitol (48070 g ) and crystalline cellulose (3870 g ) were
uni formy RFXE82AhENGr @Rl at@F by spraying? IMGuid | (38870 g ) ,

crospovidone 36 mg
10 magnesium stearate 5.4 mg

hydroxypropylmethylcellulose 15.6 mg

talc 2.4 mg

titanium oxide 1.88 mg

iron oxide 0.12 mg
15 total 560 mg

[0090]

Example 9

(1) Hydroxypropylcellulose (2800 g) was dissolved in purified
water (44070 g) to give liquid I. In a fluid bed granulator

- 20 (WSG-60, POWREX CORPORATION), chlorthalidone (10750 g),r
mahnitol_(48070 g) and crystalline cellulose (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 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 give a buffer
solution. Hydroxypropylcellulose (3019 g) was dissolved in
purified water (47240 g) fo give liquid II. In a fluid bed
granulator (WSG-60, POWREX CORPORATION), compound A (20060 g),

35 mannitol (40860 g) and crystalline cellulose (4230 g) were
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and dried to give granules. A part of the obtained granules was mlled in a
powerm || grinder (P-7S, Showa Chem cal Machinery) using a 1.5 mmf punchi ng
screen tovgizvm/mis835ed granules. Crystalli ne cel I ul ose ( PROOPZ0Y/N63833

crospovi done (3600 g ) ,. nagnesi um_st e%b (720 g and thg mlled
granul es ( Y Therss fiee § LR U4 2GR Per SW?@?F“@TW%O’@‘@; Sh oﬁ%l‘@ﬂe?ﬁ cal

Machi nery) 3f’8ﬂ3\7/%) raa&e%&rt%ly as Jfid €2 ¢ 5@@'6@”3'51)/0'59&' dei£4080850v4 and
fumaric acid were dissolved in purified water (38230 ¢ to glve

a buffer s@)ﬁ&ﬁubﬁrﬁ H@dP@prépi}h@eDbDB@@Qd(legube?; ws Tef skarl vigd 4 n

fied 124 I d
(VG 60, POIER SR R S e P
and cryst ahhg @ﬁ;rfcehlmgl %@Qe(eﬁ%@ gl)revmmmaaf gwhuwi;xectxewtagﬂamw at ed by

sprayi ng the buffer 31810 rth liquid Il (42260
e e Bl Gt o A aepoutabre " d5elPrnal, Faftir St et et T 1 h a

poverm || grigder {f %pe %ﬂq%d %@QESNQ(BBBBQHQ Wekagmaxdd5iAmdg punchi ng
screen to give mlled granu es. stalline cellulose (7200 g ) ,

cr ospovi dopEngBuooniger (Rri@disumSsrrar fhemizad Yayhingryhetei g8l granul es
(58680 ¢ tunbl er m xer (TM 400S, Showa Chem cal

Machi nery)mvgéélé?g(rﬁlﬁxée% Bgranul es B. (3) The m xed granules A (180 ng) and
the m xmd (¢3)ariie sniBigd @rapulwer @& taBIOetngd Bndt heef niredf grahulaye® bJ0 a

rotary tabletln chi.ne AQ8242L2 JI Sej sakusho, Ltd.) using a
505"t paEh TH A TR SUoGTE: £5 N Eug BHISHEF PAOFOESL37H o) Lo orve
core tabl eEaSoleﬁflﬂ)n A apyumeiskybeelTyl aseubd80sgiarnghdpl ced 120 g )

were di ssol ved and dispersed in purified water (7750_g ) to give dispersion

liquid | .usfingard v oxitge PU94hg )taéhétitn@npmsa@r% § Mnerelahsmesed in
purified water t(lOé)ﬂ) (?> ISQ) %lé %Qe"tébQ@tE' quid I'l. Dispersion liquid Il
re a

and purifie mater ded to dispersion liquid | , and the
m Xt ur ezswasd )StHydmkytpxcgJy\lsl@dchQ/d@;EddQldsgpér7§Dog) sfdngaidcpahZeoat i were
dissolved and dispersed in purified water (7750 g) to give
dispersion liquid I. Titanium oxide (94 g) and iron oxide (6
g) were dispersed in purified water (1000 g) to give
dispersion liquid II. Dispersion liquid II and purified water
20 (250 g) were added to dispersion liquid I, and the mixture was
stirred 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
25 give film-coated tablets having the following cémposition.
Then, the film-coated tablets were dried under the reduced
pressure at 40°C for 15 hr.
[0091]

composition of preparation (280 mg)

30 chlorthalidone 12.5 mg
mannitol 124.3 mg
crystalline cellulose 9 mg
hydroxypropylcellulose 5.4 mg
crystalline cellulose 18 mg

35 crospovidone 9 mg
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machi ne (DRC- 650, POAREX CORPORATION), the coating dispersion was sprayed
on the core tablets obtained in (3) until the weight of the core tablet

i ncreasedwoaoo®1sspsper tablet to give fil mcoated tabl ePSTHRAIONG638SB

fol |l owi ng congosition. Then, the fil mcoat tabl ets were dried under the
reduced prBREUFRTH FRPFB'® 15 hr. [0091] €O ition of preparation (280
ng) chlortlghpeene A2.5 ng mannitol 124. Zpmaemestal line cellulose 9 ng
hydr oxypropylcellulose 5 .4 ng crystalline cellul ose 18 ng crospovi done 9
ngmagnesi URRBREEPAt e 1.8 ng conpound A 21434 4m Bannitol 43.4 65 ny
crystallin . odi um hydr oxi .345 ng fumaric acid 1
hydroxypro%§§§%+#%ﬁ%§é§§'. rE%Sygcrystalliné@('c‘lgﬁﬁxﬁlose 9 ng crospovi done 2975
ng magnesi sodsteanpdeoi@ ng hydr oxypr opyl heidfy el | ul ose 7.8 ng talc 1.2
ng titani umoxide 0.94 ng iron oxide 0.06 total 280 ng [0092] Exanple 10
(1) Fydroxg%?%ﬁﬁ?c%ﬁ%%lose (5122 g ) was d?g¥%lved in purified water (80620
g) to gigggaﬁ jflrdpylddl Bafddd d bed gramaty (WSG 60, POAREX

CORPORATI , chlorthalidone (10740 g ),
crystalline cellulose 9 mg
crospovidone 6.75 mg

10 magnesium stearate 0.9 mg
hydroxypropylmethylcellulose 7.8 mg
talc _ 1.2 mg
titanium oxide 0.9%94 mg
iron oxide 0.06 mg

15 total 280 mg
[0092]

Example 10

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

20 (WSG-60, POWREX CORPORATION), chlorthalidone (10740 qg),
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 give.a 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 crystalline cellulose (4230 g) were
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mannitol (48080 g ) and crystalline cellulose (3870 g ) were uniformy

m xed and granul ated by spraying liquid | (38870 g ) , and dried to give
gr anul es.wa 2pawa138365 t he obt ai ned granul es was milled i nPaTp®Y®OY/NGBS3 gri nder
(P-7S, Showa, Cheni cal = Machi ner usjn 5 mf punchi n reen |ve

mlled graRBieermey yB5EY | EFEHJ& ‘?ﬁo@pgra)ylngcrt&?p SEe 5(3286

magnesi um gt eaigtg) (29 ﬁuz}t}?é‘ﬂ theam l1ed goales 6eddeigd) tweyevai xed
in a tunbler mxer (TM400S, Showa Chemi cal Machinery) to gl ve m xed

granul es Agral(llz}eSOdlpumaq‘%Fdrqfxﬂ@@ chptsiged )Jréﬁélﬁﬁrrdﬁﬁcma ted(in7® g )
wer e di sso u ffer t
Wdroxyprogf)g‘?gnjf\?uf ‘éﬂ‘?%%ﬁ G§S I ssg% alqln\lo%l??ﬁl?}é Eﬁwgtggbg %7248
to give Jifud dbldchimyg asdtadrd thf.‘ :g;reamquate@r g(r%@l@@ FCN%E)@IIRE&PATI C]\l)

d tol (408 tall | | ul 4230
C°”p32r”euns:%ifﬂf9s% L2p Qo) o AR BT Lo G e RETBERRED SGRRERER.
(31810 g ) (apd gyriherché Clhﬂljléd dr2AB8Q g (58 6@nd gdrlw@a}et aigieveigranul es. A

part of the obtai ned granules was mlled in a powerml]l grlnder (P-7S,
Showa Chentedplamchiser yiTM=1MS a Sﬁwanﬁheﬁuﬂ@& Mg chdreen)t §OgPdESni | | ed

granul es. HX&&Z%B:?%%@}%%U' ose (7200 g ) , crospovidone (5400 g ) ,

magnesi um st ear ) and the nilled granules (58680 g ) were m xed
in a tunbl ¢B) nTIxermJ(ﬂ'MWuﬁmWa Crdmimeal  avis Hihee my kedo ggiene lesx8d (90

granul es B The xed anyl es. A n e m xe ranul es B (90
my) were t381 e‘f & i Wl he %g]rﬁ oLh fb?‘vﬁglfg agg)l&ay&a ' taangF Kg nachi ne(
(A&LM©8242t£51etf&@mﬁawhiﬁ%suﬂ@uﬁuazdzntﬁltnnunmsﬁlssélﬁqkuauacthaamlet|ng

pressure: 7 kN, welght per tablet: 270 ng) to give core tablets. (4)
Hydr oxypr opyimtehw 2l Tt GREqIYeC-apletdng PAIeeSEE20 d fNvereighgseeied and

di sper sed thPéI{l fyp@l M@f etl_co (R0 e tQlicwe di spersion liquid |
Ti t ani um oxi de (94 iron oxide (6 g ) were dispersed in purified

wat er (1:0004p $Y@mgywéombmlsylmﬁllhqhn&$ 11780Diggpenst 6allci ddicd B) =HARge
purified mggggolved and dispersed in purified water (7750 g) to give

dispersion liquid I. Titanium oxide (94 g) and iron oxide (6
g) were dispersed in purified water (1000 g) to give
dispersion liquid II. Dispersion liquid II and purified water
20 {250 g) were added to dispersion liquid I, and the mixture was
stirred to give a coating dispersion. Using a pan coating
machine (DRC-650, POWREX CORPORATION), the coating diépersion
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 following composition.
Then, the film-coated tablets were dried under the reduced
pressure at 40°C for 15 hr.
[0093]

composition of preparation (280 mg)

30 chlorthalidone 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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(250 g ) were added to dispersion liquid | , and the mixture was stirred to
give a coating dispersion. Using a pan coating machi ne (DRC 650, POAREX
CORPORATIVON)2010((18836 0at | ng di spersion was sprayed on t hePcore200ahi3ass
obtained in (3) until the weight of the core tablet increased to 10 ng per
tablet to pageesiwm eleeakat e abl et s havi ng 1+ Dl | owi ng conposition. Then
the flln}cggTﬁguﬁépAets were dried under 4hesq ced pressure at 400C for
15 hr. [00 conposition of preparation (280 ng) chlorthalidone 25 ngy
nannlt?:_1manB?P@&crystalline cel l ul ose Aty drdxypropyl cel lul ose 5.4 ny
crystalline ce pse 18 crospovi done 9 magnesi um stearate 1.8 m
conpound Acﬁf‘%‘ﬁf %%%}J[%OS&A 65 ny cr@/’sr?arﬁqgi ne cellulose 4 .5 ny ]
sodi um hydsgxige Ry3ASxide fumaric acid 1 g 3wsimaxypropyl cel lulose 2 .7 ny
crystalline cellulose 9 ng crospovidone 6.75 ng magnesi um stearate 0.9 ng
hydr oxypr opynaeihyredd |l ulose 7 .8 ng talc hmom g titani um oxide 0.94 ny

i ron oxidey ?gg??%f%é&;%ef%ﬁh [ 0094] Exqﬂqum§1 (D

Hydr oxypr op 2800 ¢ was di ssolved 1n purified
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
[0094]

Example 11

(1) Hydroxypropylcellulose (2800 g) was dissolved in purified
water (44070 g) to give liquid I. In a fluid bed granulator

20 (WSG-60, POWREX CORPORATION), chlorthalidone (5375 g),
mannitol (53450 g) ahd 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 give a 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 crystalline cellulose (4230 g) were
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water (44070 g ) to give liquid 1l . In a fluid bed granul ator (WG 60,
PONREX CORPORATION), chlorthalidone (5375 g ) , mannitol (53450 g ) and
crystal | iwo 208ld18836se (3870 g ) were uniformy m xed an@CyrIaImod/essss by
spraying liquid I (38870 g ) , -and dried to give granules. A part _of the
obt ai ned grahfPERlYiaBixed & i FrAPREhNY spraydes the7BuféRonaCEHERPRAl
Machi nery) J 1 1:ng,SEr f I Ll ke nules.-
C}ystallinéyigFgugbs% ?gg%% g ;ﬁjgggggggfggﬁgn%%égdnéhy gr%%gnggigﬁye
stearate (J28nglesand tgeertmidfl etiegobnaliesd( 604801gs) waerelihigadinm a

tunbl er m xer (TM 400S, Sho m gal hi nery) .to.give m xed: granul es A
. (2) SodiBRY'A %&i%i’((i%%\.ﬂgp‘%_ asf{ﬁ’%%‘%m&céﬁi Hlta(gf%%r& )y 05re &1 Le8l ved
in purifd eﬁnﬁﬂcﬂﬁ&?%&éﬂ ttQ @ive #ihuklkegraabukkon.crystalliine

Hydr oxypr opyl cel | ul ose 63019 g ) was dissolved in purified water (47240 g )
to give |igaldulese| h7209 |19 d HRFRAVAAAS o(r54(0xﬂss)eo{na9mxmcé§9%éﬁ??o\l),
conmpound A(?%Q%P Snd émrgjr!ﬂlté&i %(fg@ﬁﬁ%sg 5533 ¢y Yskak! dgeqekhukose (4230
g ) wereunifornly nierlan granul ated by spraying the buffer solution
(31810fg ) temdlénrmheer | (Ti4PAY, (F2260 Chemicadniaghiogrvd §oveigeanul es. A
part of the.obtained granules was mlled in a powerm || grinder (P-7S,
Showa Cher'tif N%E%?%g §9£Using a 1.5 nmf punching screen to give mlled
granul esp CBystiaé|migegeftatisss (720380 ng), erbspevindare rd4A01lgs) B,
At unbl oF SR HE (Y 4008 ol GREmICH Gc ForYSroly Ferfired
granul es Bpap{d}idfentbneds oF @& A10B0 mMkuand she saikkedogr aadl. ¢s B
(360 nmy) were tableted in the formof a bilayer by a rotary tableting

machi ne (AQuN082a2pendl, (hd s i sk usham, Lg-nprusitageasgufic ™) maj or
LT e PLASTGLATEEL B T, (il 500, seerstes donkl pietale o
g ) and:4aterél@@bhegswere dissolved and dispersed in purified water (7750
g) to gIV?4) Hydroxypropylmethylcellulose k780 g) and talc (120 g) were
dissolved and dispersed in purified water (7750 g) to give
dispersion liquid I. Titanium oxide (94 g) and iron oxide (6
g) were dispersed in purified water (1000 g) to give
20 dispersion liquid II. Dispersion liquid II aﬁd purified water .
(250 g) were added to dispersion liquid I, and the mixture was
stirred to give a coating dispersion. Using a pah coating
machine (DRC-650, POWREX CORPORATION), 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 tablet 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 composition 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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di spersion liquid |l . Titaniumoxide (94 g ) and iron oxide (6 g ) were
dispersed in purified water (1000 g ) to give dispersion liquid II.

Di sper si omolzoguiteB3sl and purified water (250 g ) were a®d@dP009/0é38§Ber si on
liquid 1l , and the m xture was stirred to give a coating dispersion. Using
a pan coat FRYSRREHIRE ( DRC- 650, POWREX CORPGRATI ON), the coating di spersion
was sprayegd,QRelhenCOr& Lkl ets obtained in d 3hguntil the weight of the
core tablet increased to 20 ng per tablet to give filmcoated tablets

havi ng t hecémpdewil iy conposition. Then, tHe 34 Img coated tablets were dried
under the r C pressure at 400C for 1 ree [.0095] conposition of
preparati oﬁgrgrg%‘gglrrg) chl orthal i done 12. 5%% 8r16&n tol 124.3 ng crystalline
cel l ul ose Orygraytimxypslopylaed | ul ose 5. 418oncrystal li ne cel | ul ose 18
ngcrospovi done 9 magnesi um stearate 1.8 conpound A 85.36 ng mannitol
173.86 ngy %‘P?f%‘f%lk%?ql%o 9 ul ose 18 ny sodi]uﬁnﬁ?roxi de 1.38 ny fumaric acid
4 g hydr oxympk ppyl £€ld ul ose 10.8 ng crystaf Inge cellul ose 36 ny

crospovi done 27 ng magnesi um stearate 3 .6 ng hydroxypropyl net hyl cel | ul ose
15. 6 ng t ahyrdpoAYREPRY @i i sE de 1. 88 M i &¥ oxide 0.12 ng total 560 ny

crystalline cellulose 36 mg
10 crospovidone - 27 mg
magnesium stearate 3.6 mg

hydroxypropylmethylcellulose 15.6 mg

talc ‘ 2.4 mg
titanium oxide 1.88 mg
15 iron oxide 0.12 mg
total 560 mg
[0096]
Example 12

(1) Hydroxypropylcellulose (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 Machinery) to giﬁe 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 liquid II. In a fluid bed

35 granulator (WSG-60, POWREX CORPORATION), compound A (20060 g),
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[ 0096] Exanple 12 (1) Hydroxypropylcellulose (5122 g ) was dissolved in
purified water (80620 g ) to give liquid |l . In a fluid bed granul ator
(WSG 60, WOuRE0183RPORATI ON), chl ort hal i done (10740 g )PcTnnnma®@$1(48080 g

) and crystalline. cel se (3870 re uni ranulated
by sprayi nB2PRr4EPY 4 ? %%%@7@ ) @39, é&%f %ﬁftﬁ?#}uggsﬁréﬁggg ﬁﬁ?t of the
obt ai ned gﬁﬁmﬂbEﬁlyﬁﬁlﬁé&|£ﬁhlgkéhdla%ﬁdﬂﬂﬁ sPraRdely &Be7§uf$B@W@o§h€mbﬁa|
Machi nery) using a 1.5 punching screen to give mlled granules.

Crystal | i né3&8L ugbs@mé?@@ot@es Ligyigh pfovi d?80( 3800 agd) drigdghesPaie
stearate (éggn?]r%f ggﬂ&%h egro%%‘é' Egd( @9&88 Gnh1YEr G M XehdA B a

tunbl er enlca ch |nery to give m xed granul es A
. (2) Sodi powvaymibXi geirfddsb. GP@WS,aﬁhbﬁauﬁhamacadlMa@hlﬁérg ) ugeng di $s6l ved
in purified xater (38230 g ) to give a huffer sol ytion

Hydr oxypr oy R e b I 9 GRe€ diss6ry8darHipari qu%%:rne( 47240 g )

to give |igeitulébsel mzaocﬁ | gy d cbwls;gf\aa_rudrﬁ o5 4(005) 50maBQé\BEXmCQE\’B§BA’IéO\D
conmpound A 920060 g ) ,nmannitol (40860 g ) and crﬁstalllne cel | ul ose (4230
g ) were uhi£8rl yand xeee dhdl FRRraAEE DY O3y idig "ERE BiuKesr 18ofuti on

(31810 9 )téxﬂgléi:”ﬁ\ S 'tﬂ’ﬂi@bdé (B0 cﬁuelm,ca%”gla@h %@r’ﬁz‘{?l gbvgigeanul es. A

part of the tal ne e granules was il in a powerm grirnder (P-7S,
Showa Chenmmaédhgnhmmb¢q)Bu5|ng albs nnf punchlng screen to give mlled

granul es. stalline cellulose (/2 OS] OV|don 5400.9.) o,
nmagnesi um g%iaig?emj(’ﬁ% %rﬁmg_l?]eds tﬁﬁe&%(?n?eqd garnéjnu Ss §§§8 ran)lli%%r% ni xed
in a tunbl esem m@r W 4048, e S en Gheifeaim MEC i muya)yetwbgl derotxed

granules B . £ The m xed granul es AI%}8O and the m xed granul es B
(360 1) el oRBIGUIRER G N IRRALIZ Tl Rywoty. SLoeKrsPabEBRr ho

machi ne (AGLIANQI§242L2J4n tﬂlzl(f{@#'dl%ﬁé@é&usﬂomd—t ¢hiho¥S HAgma tR¥NE hpkiraj or
diamreter 14 mmj mnor di ane (tabletlng pressure. 10 kN, weight per
t abl et : 1540tap}etongimeessure: 10 kN, weight per tablet: 540 mg) to give

core tablets.
(4) Hydroxypropylmethylcellulose (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
20 oxide (30 g) were dispersed in purified water (10000 g) to
give dispersion liquid II. 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
25 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, the film-

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

for 15 hr.
30 [0097]
composition of preparation (560 mg)
chlorthalidone 25 mg
mannitol _ 111.8 mg
crystalline cellulose 9 mg
35 hydroxypropylcellulose 5.4 mg
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core tablets. (4) Hydroxypropyl methylcellul ose (3900 g ) and talc (600 g )
wer e di ssolved and dispersed in purified water (35000 g ) to give

di sper si owol2ogui1e83s . Ti tani um oxi de (470 g ) and iron @xirde20%063§33 were
di spersed in purjfijed ter (10000 g ) to give dispersion liquid Il. -

Di sper si oncﬂ’gﬁ? JrrPe\A%\Aglla‘ﬂJa%%eto di sper s}r%ﬁnqh quid | , and the mxture was
stirred tocgjé%%oai@@@éi ng di spersion. Using @ pan coating machine
(DRC-1200, POAREX CORPORATION) , the coating dispersion was sprayed on the
core tabl eR89pes HiRedteard33 until the weilgtt ®F the core tablet increased
to 20 ng p tato give filmcoated tgabl aving the foll ow ng
conposi ti oﬁém#ﬁg%(,? ]%he filncoated tabl et se%)v\'/eféesmoé]i ed under the reduced
pressures anadfOIor 15 hr. [0097] conpakili&m nof preparation (560 np)

chl ort hal i done, 2 mannj tol 111.8 ng crystalline cellulose 9 ny

hydr oxypr 05§/Y§E“I’fﬁr§g%ec% SFystalline %’%lr‘m ose 18 ng crospovi done 9 ny
magnesi um sé@ahmtieydxS 1de conpound A 85. 36, g i@pnitol 173.8 6 ny
crystalline cellulose 18 ng sodium hydroxide 1.38 ng fumaric acid 4 ng
hydr oxypr opyPeei¢ 12®s@ 10.8 ng crystal linet @91 ul ose 36 ny crospovi done 27

ng magnesi H%E&%P&ﬁyﬁc@li@l@éﬂr oxypr opyj e % cellulose 15.6 ng talc 2 .4
ng

10 crystalline cellulose 36 mg
crospovidone 27 mg
magnesium stearate 3.6 mg

hydroxypropylmethylcellulose 15.6 mg

talc 2.4 mg
15 titanium 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 qg), chlorthalidone (100 g), and mannitol
(91.26 g) were uniformly mixed and grahulated 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 mm¢
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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titaniumoxide 1.88 ng iron oxide 0.12 ng total 560 ng [0098] Exanple 13
(1) Ina fluid bed granulator (Lab-1, POAREX CORPORATI ON), conpound A
(85.36 g wo20tvsg3Ral i done (100 g ) , and nmannitol (91. PETYPI00We63833
unifornmly m xed and granul ated by spraying an aqueous sol ution of

hydr oxypr op992®2l | ul ose (10.8 g ), fumaric acid (4 g ) and sodi um hydroxi de
(1.38 g ) @oﬁﬁgsgtgi&q 6@‘%5@4;5’&:5@1%&@9@ RRJ granul es were passed through a
16 nmesh sieve (aperture 1.0 mm to give sieved granul es. Croscarnell ose
?odiun1($3c@®pgpqd,AcrystalIine cel lul ose2¥ 3% 6%y ) , magnesi um stearate
3.06 g ) an e_sieved granul es (248.8 were mxed in a bag to give
m xed granlg}llg%]%@?azjjsl%%edm xed granul es vv?r% r%gdbl eted by a rot arygt abl gti ng
?acgine,iﬁﬁlﬂﬁﬁtﬂﬂ. Ki kusui Sei sakusho, Lt2k.§l%usigig a 6 mmf punch '
tabl eting pressure: 3 KN punch, weight pe ablet: 90 ng) to give core
tabl ets hEQY?£P¥¥RF?QW%?%i%ﬁ;Q§ﬁwposition. %Téﬂﬁgi:he core %able?s were dried
under the pgRileed pregsure at 400C for 16 hrmd 0099] conposition of
preparation (90 ng) conpound A 21.34 ng chlorthalidone 25 ng mannit ol
22.815 ny wRypYdpy*edd | ul ose 2 .7 ng fUmdAI @%cid 1 ng sodi um hydroxi de

0.34 5 1 6 .9 [ | I-ul
o AR08 SRR Oop g oabog e e Ce s 2

magnesi um St ear
10 crystalline cellulose 9 mg
magnesium stearate 0.9 mg
total 90 mg
[0100]
Example 14
15 In a fluid bed granulator (FD-5S, POWREX CORPORATION),

compound A (597.5 g), chlorthalidone (175 g), mannitol (2000
g) and crystalline cellulose (189 g) were uniformly 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 qg),
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
(VEL50306SS2MZ, 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

30 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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Exanple 14 In a fluid bed granul ator (FD-5S, POAREX CORPORATI ON), conpound
A (597.5 g ), chlorthalidone (175 g ) , mannitol (2000 g ) and crystalline
cel | ul osew(Q288/g3935were uni formy m xed and granul at ed PgTIPLMYDE3833AN
aqueous sol ution of hydroxypropyl cellulo (113.4 g ), fumaric acid (28 g )
and sodi unPA}BrERLde (9.66 g ) , and drig§5t%@r%$n. The obt ai ned granul es

were passedriBegughna 1611M8shssi eve (aperpprggl. 0 mm to give sieved
granules. Crystalline cellulose (324 g ) , crospovidone (216 g ), nagnesium

stearate (Bzdzogypranmledblelesed granul es5¢(2688 g ) were nmixed in a

tunbler m Showa Chem cal Machi ) to give m xed granules. The
m xed granﬁﬁé@gégﬁéé %bleted by a rotary tg§$%ting machi ne (VEL50306SS2MZ,

Ki kusui $Sessdkushbydkbeigeusi ng a punch (nhj} 88 mganmeter 14.8 mm m nor

di aneter 8 bl eti ng. pressure: 8 KN punch, weight per tablet: 540 ny)
to give coFgg%EéﬁZ%Eehﬁ9?%ﬁi?ﬁ% follomﬁngggdﬂﬁosition. Then, the core

tabl ets weeeodpboslaynder the reduced pressgrggat 400C for 15 hr. [0101]

conposi tion of preparation (540 ng) chlorthalidone 25 ng conpound A 85. 36
ngmanni t ol M28BeBEURYSERFEREE| i ne cel |l ul ose>2¥ ™F hydr oxypropyl cel | ul ose

16.2 ng fumarl cid 4 ng sodi um hydroxi ggy 1,38 ng crystalline cellulose 54
ny crospovrgg%gagG Mg nagnesi um st ear ate %.4 %g total 540 ng [0102] Exanple

15 (1) Hydfox9piopyl cellul ose (2800 g ) was dissolved in purified
Example 15 _
(1) Hydroxypropylcellulose (2800 g) was dissolved in purified
water (44070 g) to give liquid I. 1In a fluid bed granulator
(WSG-60, POWREX CORPORATION), chlorthalidone (10750 qg),

15 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
Machinery) using a 1.5 mm¢ punching screen to give milled

20 granules A. ‘

(2) Compound A (1024 g), mannitol (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 solution of hydroxypropylcellulose (129.6

25 g}, fumarié acid (48 g) and sodium hydroxide (16.56 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. |
(3) Crystalline cellulose (324 g), crospovidone (216 g),

30 magnesium stearate (32.4 g), the milled granules A (907.2 g)
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
(VEL50306SS2MZ, Kikusui Seisakusho, Ltd.) using a punch (major

35 diameter 14.8 mm, minor diameter 8 mm) (tableting pressure: 8
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water (44070 g ) to give liquid 1l . In a fluid bed granul ator (WG 60,
PONREX CORPORATI ON), chlorthalidone (10750 g ) , mannitol (48070 g ) and
crystal | iwo 208ld18836se (3870 g ) were uniformy m xed an@CyrIamod/essss by

spraying ljquid I (3887 , .and dri to give granules. A part of the
bt ot nod oKYRFRLh S TR et AP ietveritl gy Fhai vepcsee SaBiAtencr cal
Machi nery) hasing ehd. SoIMdw i b sSariesn tonghyechd | tefe gt apbes were (2)
Compound A (1024 g ) , mannitol (2086 g ) and crystalline cellulose (216 ¢
) were unidfoied yumdeedchian zeduadd dyed sgrrgnaltadérfC (Fox 55  1IPONREX

CORPORATI O[\)g §of granul ated by spraying an aqueous sol ution of

hydr oxypropyl cel lul ose (129.6 g ) , fumaric acid (48 g ) and sodi um

hydr oxi de ¢diip&Higign ,ofamraprdred itdrer(@id® tng)gi ve granul es. The obtai ned
granul es wer ssed through a 16 nmesh sigve (aperture 1.0 nm to give

si eved gr aﬁ%f%g%ll‘%%ﬁeaystal line cel | fios¥ (324 g ) , crospovidone (216
g ) , mgngshhmstearate (32.4 g ) , theim.ld edy granules A (907.2 g ) and
the sieved granules B (17 60 g ) were m xed in a tunbler m xer (TM 15,
Showa ChenfE€%ttakEHnet8)lUPsf ve ni xed gramfl es. The ni xed granul es were
t abl et ed ﬁ%ﬁl{ ' chine (V SS2MZ, Ki kusui  Sei sakusho,
Ltd.) usi %y(gr% C é’;%%%?&olﬁtd ?%r?g?er 14.8 %ﬁioﬁl‘lgﬁor di aneter 8 mm

(t abl etiongcpnessut & 8KN punch, wei ght peédS.t3bimet: 540 ng) to give core
tabl ets having.t foll ow ng conposition.. T the core tablets were dried
under the IP%I&%C%#W essure at 400C for %57%1‘%%1?@103] conposi tion of

pr epar at i ofr ¢S4l Mpe cddldrilald done 25 noigreni tol 111.8 ng crystalline

cellul ose 9 hydr oxypropyl cel | ul ose 5.4 conpound A 85.36 manni t ol
173. 86 ny hyég%xg%rop}%%ef¥ﬁlose 108 mén) ‘ 9

fumaric acid 4 mg

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

total 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 CORPCRATION), chlorthalidone (2688 g), |

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 mm¢ punéhing screen to give milled

30 granules A. |
(2) Sodium hydroxide (405.8 g) and fumaric acid (1l76 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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crystalline cellulose 18 ng hydroxypropyl cellul ose 10.8 ng fumaric acid 4
ng sodi um hydroxide 1.38 ng crystalline cellul ose 54 ng crospovi done 36 ny
nmagnesi urwetewvEsssss. 4 ng total 540 ng [0104] Exanpl e 1®CEAP2009/063833

Hydr oxypr o Icellulose 28Q0 was di ssol ved urifi wat er (44070

to give | itaR™§OL 5l G LG PARUL 06! CCMBIBEE B mo,

chl orthal lﬂﬁ%&&%ﬁ%&ad a1 2626149 gpka9mﬂgCEMét§uff@@ sellti ose

(3870 g ) were uniformy m xed and granul at ed spray |ng liquid | (38870 g
ah

) , and dr(%kBlQ)qﬁ\ﬁ?Qﬁﬁﬂﬁﬂh9§ lAqyaﬁtIéf ﬂﬁ868bgérnéﬂdg %@e@ow%§V%1lled

in a power d 7 5 mf
Ipunch!ong S rAe%a éonglg\r/ gt ?gd%g\gﬁﬁ EH%&%{%{?& 0%?{1%% h“l? rl% (a405 8 g)

and fLunywpbWﬁrmhKIH§Miqmét-WGPésdl§$owuedhemlpal|Maeulmarpr 488Q§Oagl)5to
give a buffer solution. Fydroxypropylcellulose 3019 ) was dissolved in
purified EMePYFPERg GOFees GPvEiVRqlH-4lee. IFANAL#F WP d bed granul ator

(VBG 60, PONRED: fLRAGRAE Q)11 Waemeound 1A @ZQO@QOQp&)VMEI@ﬂ@l t®82 (40860 g )
and crystal line cellul ose (4230 ) were uniformy mxed and ?ranulated by

sprayi ng tTROTRFTEE sfElagEten (1§1183?09@| )taﬁdmﬁéigﬁegrwah?ﬁ 3 (849060 g ) |
and dried rPdgthee rl%g%aghﬁe%a&e%o%h Qé%”ﬁ@?%aﬂff'g%m&é@”ed in

a pomernll gri nder m cal chlner usin
punchi ng scizeen (M-¢i0% 1Bhdwed ChpemigkésMBchif8yyLr et al Ve meixed | ul ose (1512

0 SO RS, (SRl ToIER L SR A (45 200 ) e Led
tunmbl er m xa51 LEMP AR crShewa chemorah 2MacRi RaEM) 561 gk Xeshd xemkd. )
using a 8.5 mm¢ punch (tabléting pressure: 6 KN/punch, weight
per tablet: 270 mg) to give core tablets.

15 (4) Hydroxypropylmethylcellulose (390 g) and talc (60 g) were
dissolved and dispersed in purified water (3850 g) to give
dispersion liquid I. Titanium oxide (47 g) and iron oxide (3
g) were dispersed in purified water (500 g) to give dispersion
liquid II. Dispersion liquid II and purified water (150 g)

20 were added to dispersion liquid I, and the mixture was stirred
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-

25 coated tablets havihg 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 chlorthalidone 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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granul es. The m xed granules were tableted by a rotary tableting nmachine
(COLLECT 12K, Kikusui Seisakusho, Ltd.) using a 8.5 nmmf punch (tableting
pressur e:wo 26Vqss3sh, wei ght per tablet: 270 ng) to gi veCTuorPmov/edsssx s. (4)
Hydr oxypr op%l met m/lcel I quJgse 390 g ) and %a%c 60 g ) were dissolved and

di spersed FRYPOATHIRE GRtEH93B50 g ) to gfv spersion liquid | .

Ti tani um oxideckddrEpyladthhI&fc oxide (3 g2)7wege dispersed in purified
water (500 g ) to give dispersion liquid Il. Dispersion liquid Il and
purified watBar{ge58cyd) were added to dispkr®¥on liquid | , and the mixture

was stirre [ i ng di spersion. | pan coating machine

(DRC- 650, g%é\%&@( %@@O&ﬁ%o\b , the coati ng's%?gpe sion was sprayed on the

core tabi etsysbhtaiined callBR)osmti| the weRk@ghtgof the core tablet increased

to 10 ng per tabl eé to give filntoated ta.gé‘%$ having the foll ow ng

conposi ti ofi"°TRE8ATY?He fil m coated tabl et €"dri ed under the reduced

pressure ahadlO&ihmrsddardte [ 0105] conposiz2ipm@f preparation (280 ny)

chl orthal i done 6.25 ng mannitol_ 130.55 ng crystalline cellulose 9 ng

hydr oxypr opyREeXYRIoRel e Uhydrebhprafl A 21: %4“9@ manni t ol 43.4 65

ngcrystal | EQ%cCEl | ul ose 4.5 ng hydr oxypr opylfq{@ul ose 2.7 ng fumaric acid 1
ydr

mg sodi um h oxide 0.345 ng crystalline celTulose 27 ng crospovi done 15.75
ng magnesi bitsheamnatei@ 7 ng hydr oxypr opyl de?hytgel ulose 7.8 ng talc 1.2
g 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 g},
mannitol (56140g) and crystalline cellulose (3870 g) were
uniformly mixed and granulated by spraying liquid I (38870 g),

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 (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),
mannitol (40860 g) and crystalline cellulose (4230.g) were

30 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
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),

50



titaniumoxide O .94 ng iron oxide 0.06 ng total 280 ng [0106] Exanple 17
(1) Hydroxypropylcellul ose (2800 g ) was dissolved in purified water (44070
g ) to giwe2bnioqussssl . In a fluid bed granul ator (WG 60CTRCMBRENG3833

CORPORATI chl ort haI [ done 8 manni t ol 5614 stall'i ne
cel | ul ose%%ﬁ%s gl%ﬁ'i ? %1 Xefﬁhﬁnﬂléjﬁﬁﬂu ﬁ?%‘d%% ng?%gé i quid
I (38870 Gand t@%ﬁﬂ’l&ﬁ gtr%mﬁh'l\é% 8r aBehes g) Awpaet m@ke§hen obt @hiete gr anul es
was mlled in a powerm | grinder (P-7S, hovva Chem cal Machinery) using a

1.5 mf pudeiihg BETedsh Shoyoy Ehamicad aaghan%y}x to(g}vegai s hydr oxi de
(405.8 g )gr?a[}% fdymar 'Tglu]?ﬁ&ge&l%@nglés"f@%fodtéé y{%get%)f‘ aFLirdtfa{ vat er

(38230 g )"to give a er sofution. r oXypr op ose (3019 g ) was
di ssol ved tablmirirfg echabainer ( @DZM(ITg 1)2K1; oKgkueulii §aidaktishon atdl ui d bed
granul at or (WG 60, P conpound A (,20060 nni t ol
(40860 g )“SHitP @r&‘-}%ﬁ%&@?&&l Fﬁﬁﬂ‘?&e&% ) MGRPE i(ih?lf‘%\?%?y FREd and
granul at ed(dap 153y Re-ddredeuf fier ssahybiash( 34816he peantab et hes4d iy d ||
(42260 g ), and dried to give granules. A _part of the obtained granules was
mlled in & s mate §a gpvazsg SHEWACEHBILBEI CRERAFHEFSY) - using a 1.5

mf punchi ng a{j&o@ﬂ(y‘iﬁe%g'l‘é@l%%glee%ﬁo g§3£n<§?’¥§ié" gés@%j:}?edzéf% ose

(1512 g ), crospovi magnesi um st eéar at e
mlled 1graiuﬂ$sl\md$2@4dgspeacﬁ@dt he putrllédegraﬁubes 88%@52@5 *go)qwe¢e m xed

i t unbl |\/|-60 Sh Ch Ma
Ig?afllul gs é’rgrﬁxﬁ%?radl % o %t?%glfr?%tcgﬁl%e CQA r ot ar A allg)ﬁ Af R

"Ny Sreichi ne

(COLLECT kﬂKwd@d“dﬂﬂpéiﬁeﬁaﬁusb@xlE&éd)wHSEBg (aopugthténgj v ¢ et erord 4
mm mnor dianeter 8 mm) (tableting pressure:; 10.5 KN punch, wei ght per
Uabl et - 540G (1 gi DaCEGF 8L PALE LS hay M HRT o1 SR Loripead tlon

were added to dispersion liquid I, and the mixture was stirred
15 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 20 mg per tablet to give film-
coated tablets having the following composition. 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

25 mannitol 130.55 mg
crystalline cellulose 9 mg
hydréxypropylcellulose 5.4 mg
compound A 85.36 mg
mannitol 173.86 mg

30 crystalline cellulose 18 mg
sodium hydroxide 1.38 mg
fumaric acid 4 mg
hydroxypropylcellulose 10.8 mg
crystalline cellulose 54 mg

35 crospovidone 36 mg
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(4) Hydroxypropyl methylcellulose (390 g ) and talc (60 g ) were dissol ved
and dispersed in purified water (3850 g ) to give dispersion liquid I

Ti t ani umwRI2d®/01385g ) and iron oxide (3 g ) were di spePsedP2009/pesss¥ i ed
water (500 g ) to give dispersion liquid Il. Dispersion liquid Il and
purified WRRERCEIBD F-§2TRYe added to di sper$i®h liquid | , and the nixture

was stirredyheo9iNeos tR&t hitD-&H BPESd on. 1 kJsg a pan coating machi ne
( DRC- 650, P&MR%Xy%I%g¥IMﬂ1C¥D , the coatin dPg%ersion was sprayed on the

core tabl etglobtained in (3) until the weight ®m¥ the core tablet increased

to 20 ng per blet to.give filntoated tab ving the follow ng
conpositioﬁ}t%ﬁéﬁﬁ ?ﬁ%dgiln1coated tabletsiﬁgfén%ried under the reduced

pressures ai r4QCokdde 15 hr. [0107] conposi to o2 afig preparati on (560 ng)
chlorthalidone 6.25 ng mannitol 130.55 g cr stalline cellul ose 9 ny

hydr oxypr opyf&tt ul ose 5.4 ng conpound A @@ "86 my nmannitol 173.86 ny
crystal lingggghjul ose 18 ng sodi um hydroxide 1.38 ng fumaric acid 4 ny
hydr oxypr opyl cel l ul ose 10.8 ng crystalline cellul ose 54 ng crospovi done 36
ngmagnesi ufeesanae eEzample ny hydr oxypropyl nethylcellulose 1 5. 6 ng talc

2 . 4 ng titanium oxigg, by 1,88 I @erd1, oW elodlpor@d1pR) [ 0108]

10 compound A (42.68 g), lactose (217.32 g), crystalline
cellulose (32 g) and monosodium fumarate (10 g) were uniformly
mixed, granulated by spraying an aqueous solution of
hydroxypropylcellulose (12 g) and monosodium fumarate (10 g),
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 mixed 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 (398.3 mg)

compound A 50 mg
lactose : 254.6 mg
crystalline cellulose " 37.5 mg
hydroxypropylcellulose | 14.1 mg
3o’monosodium fumarate ’ 23.4 mg
low-substituted hydroxypropylcellulose 18.7 mg
total 398.3 mg
[0110] '

Reference Example 2

35 In a fluid bed granulator (Lab-1, POWREX CORPORATION), .
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Ref erence Exanple 1 In a fluid bed granul ator (Lab-1, POAREX CORPCRATI ON),
conpound A (42.68 g ) , lactose (217.32 g ) , crystalline cellulose (32 g )
and nonoswdizum/(nﬁsmr ate (10 g ) were uni forrﬂy m xed, gPamMIPANL063833

sprayi ng an ueo tion r eIIquse .and
nonosodi urﬁ:?’i‘] %éj éé) 9) % ﬁewe% Yo JVE éf.%%&ﬁé&e The
obt ai ned géamybﬁéséve(@z p@ﬁs@@ré h[r&uﬂfhﬂyl@uﬁ&iﬂ Yrave learer by epkali
gi ve sieved granules. The sieved granules (16.2 ). and Iomsubstltute

hydr oxypr opy| 2@ReeRdseot ot 8oy 9t iBrd o ¥RIPAN o lgidesendildl €)toaghve ni xed
| d h d b
granul es. Jthe.gi %ﬁé’rgiﬁ“&ggogbgf dablate Thén%%wcg%ga(?ggﬁgyéé%&fg y

Shi madzu Cor por ati on sing a 9.5 punc ting pressure:
7.5 KN punpasseei ghtopen 4 abd etesIBIBLSrenyapten tginee 1cOr eunt)atbloe'gsivbavi ng the

foll owi ng.conmposition.. Then, the.core table L t he reduced
i eseur & ot LA FHTRAR T | TG G4E VEanBOPELER Of Spf Bl AL Ton T395. 5 o)
conpound As9stutheed qs@dﬁ&éyp&pmdgmsn@éd n® .eeld)uhese &zxédrr@n a
hydroxypropilcellulose 14. 1 nonosodi um_funarate 23.4 | ow substituted

hydr oxypr opy?eel Pt ble G®. 971?@ nigted FEad ey [@?ﬁoTlR%@e%%‘élﬁaW% 2 In
a fluid bed, EI@M%WA&%@&&:& PQMRE¢ LRREAH ,l‘ﬁ\%@%u@@réo(:é%léﬁ g),

| act ose (217. 32 and crystalllne cellulose (32 g ) were uniformy m xe
granulauedA®y5@@mBWWm@pmglaqhﬂbumwsghmmfmntablbydngxppeepykeelVuBose (12 g

, and dr ei ive granul.es.,-Th obtalned ranul es assed
through a %@9 thﬁ@%%qbgﬁ%rﬁLwarlfﬁj 374 % |vecé|e%éd gfgnﬁmgé
si eved grama%ﬁﬁg(ﬂHEZEQﬂﬂoWMhbIdbmpdxﬂﬂmmﬂedThen, the core tablets were

dried under the reduced pressure at 40°C for 16 hr.
[0111]

15 composition of preparation (374.9 mg)

compound A 50 mg

lactose v 254.6 mg

crystalline cellulose ‘ 37.5 mg

hydroxypropylcellulose 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 CORPORATION),
25 compound A (597.5 g), chlorthalidone (175 g), mannitol (2037
g) and crystalline cellulosé (189 g) were uniformly mixed,
granulated by spraying an aqueous 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 (VEL50306SS2MZ, Kikusui Seisakusho, Ltd.)
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hydr oxypropyl cellulose (0.8 g ) were mxed in a glass bottle to give m xed
granul es. The m xed granul es were tableted by Autograph (manufactured by
Shi madzu vorpov@Ess3dn, AG 5000B) using a 9.5 mmf punch (rabljetdaomge3ssessur e:

7.5 KN punch, weight per tablet:, 374.9 ng) to give core.tablets_having the
fol | owi ng BBMPBs? t PORCH THER OF Hl A% gg‘l-ét Ie a8 DR @&aﬁ‘ﬁﬁsF BhE™ educed

pressure at+49C£0hg1ordssul &1l Ixeaimes,t ven oot peepakaticen 63d4mg) Nep
conpound A 50 ng | actose 254.6 ng crystalline cellulose 37 .5 ng
hydr oxypr opy¥eefPre oseblats by ingyEish FIOlleWd@oh ForBRypitapR ceTPeR osEas. 7

(Po 55 PORREX CERHORATIEN , CEORbOI oA {507 5 5 of. PERFOERarrane (175 g )

, manni tol 162087 g ) and crystalline cellulose (189 g ) were uniformy

m xed, granul a%ed by spraying an aqueous sol ution of hydroxypropyl cell ul ose
(113.4 g ),[0% I'dried therein to gi ve granul es. The obtai ned granul es were
passed thrgg@podi dboiesh sreyerdanel tWwe hgQ M) to give sieved granul es.
Crystalline cellulose (324 g ), crospovidone (216 g ) , magnesium stearate
(32.4 g ) ahdorheaki@eRe® granules (2668 g3° ¥ e mxed in a tunbler nixer
(TM 15, Shgg\ﬁpg@ﬁ i gal Machinery) to give dgd xg4 anules . The m xed
granules were tableted by a rotary tableting machi ne (VEL50306SS2MZ,

Ki kusui :Semsakisbd, Ltd.)using a punch (m3orO4dimmeter 14.8 nmm minor

di aneter 8 bletin essure: 8 KN ch, weight per tablet: 540 ng)
to give COF&B%@%%%%%?%‘SI%% fol | ow ngp%:jgm sition. Then, the core

tabl ets wergddbkgdropgecel helssasguced pressus £ aig 40C for 15 hr.

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 liquid I. Iﬁ a fluid bed granulator
(WSG-60, POWREX CORPORATION), chlorthalidone (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
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 by 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), crospoviddhe (216 qg),
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[0113] conposition of preparation (540 ng) chlorthalidone 25 ng conpound A
85.36 ng mannitol 291.04 ng crystalline cellulose 27 ny

hydr oxyprwpyboaliBgssose 16.2 m g crystalline cellul ose 52CEgrmoosessesd done 36
ng magnesi um stearate 5.4 otal 540 0114] Reference Ex le 4 (1).
ycr ostypr oBFPREFLBROSESI N0 3] el i TRkl Sh T LEed Al obr -£4%070 g )
to give |igHhdthe. sidvadfdrigiped gr amdetpr MRGCrfiGe SPONREX tGRHBRERATI ON) ,
chlorthalidone (10750 g ), mannitol (48070 g ) and crystalline cellul ose
(3870 g ) WereruniMotpt yShewedChanigarandpaheneby) sppagitg Migaddarapsds?o g
) , and dri LV ]gﬂ%% t t 0 i_ned 1, 1Ll ed
in a pomer%ﬁgl%g¥?%d§$g§ - sﬁﬁﬁgﬁgﬁ%ﬁﬁﬁ$%a ﬁhgﬁﬁﬁg yfg%gggéﬁg %g%th
punchi ngs s¢VEBAOBO6GS2MeZ m Ki lads wir vl ssscusho,( )td.n asfingi d pbedchr dmalator

FD-5S, POJREX CORP | ,_conmpound A (1Q24 , nnitol (2151 g ) and
Cryetal 1] e ERe o oo § oy e atas o WeaE R ARG BESs Sty SpPasi ng
an aqueouskRPbuhtRN Wéiddrgsey propceldad erp H2%i€edchre @a61dEked

therein to give granules. The obtained granul es were passed through a 16
mesh si eveh@®pegt tihre A0bloWAng CWRAS &8 Fed dRGRul BBeBCOTrE 32l 958 aVeT e

cel l ul ose 4.9 C poVi , BES| earate (32.4 g ) ,
the mll ed&gigﬁuﬁlgé%eﬁ %@%fid‘g@%wﬁ%]ﬁ’g‘%laﬂ grgﬁg} %és %( 17 60 g ) were
m xed i aloukBler m xer (TM 15, Showa Chem cal Machinery) to give m xed
granul es. The n xed grggules wer.e. tan%&thy a rotary tabl eting machine

compositio preparation
chlorthalidone 25 mg »
mannitol 111.8 mg
crystalline cellulose S 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 cellulose 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.

_ 30‘ Compound A was dissolved in an extract at about 1 prg/mL,
and the solution was filtered using a non-aqueous filter (0.45
pum) and quantified by high performance liquid column
chromaﬁography (HPLC) under the following conditions.

[0117]

35 HPLC conditions
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(VEL50306SS2Mz, Ki kusui Sei sakusho, Ltd.) using a punch (major dianeter
14.8 mm mnor dianeter 8 mm) (tableting pressure: 8 KN punch, weight per
tabl et: 5%O0 201)018835gi ve core tablets having the fol |l ow RgTORMOB3BIDON.

Then, the core tablets were drjed under the redyced pressure at 400C for 15
hr. [0115] conﬁ%%???%ﬁ‘d?lEﬁ%Xkﬁ%ﬁﬁ(ﬁ$ﬁ9§H§Hﬁb POREOFERST done 25 ng

manni tol 111. 8, ahseFymdd e Galdin 090 i hydr oxypropyl cel | ul ose 5.4 ny
conmpound A 85.36 ng mannitol 179.24 ng crystalline cellulose 18 ny

hydr oxypr opy! cebluhns eYMO-Bagiy RroShtal IS mer, célnngiroslé aBgtay: cfoSpdWi done 36
ng nmagnesi um s e total 540 ng [0116] Experinental Exanple 1 The
dried core tabigﬁééébtg?ﬁéggin Exanple 1 and Exanple 13 were stored in a

cl osed ¢ ass bebihenw étpergasiecaecat 600C for 2 weeks. An increase in

t he amount of deco sed prod S neasured by the follow n t hod.
Conpound A was di"€S0l e&hgﬁeaxgiktpgﬁ? %?fgﬁoa?o%?W&ﬁ$nPué£%Ftﬂ%fgolution
was filtered usingoj /meatanueeuselhikea §8145ism Joand quantified by high
performance |iquid colum chronatograghy &?PLC under the follow ng

condi tions. [0117cBHRleCrbEsEi tBonsHefaciarl/LuPhpanihatet PabssF ptktbn
phot ometer, Measyr @R R AN fri 20 sBTuE b3, YWT- Pack ProCls, 5 mm,
.6 'mm |

i nner di aneter:
10 flow: 1 mL/min

gradient program (linear)

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

0 (injecting) : 100 0

10 70 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 Compound, 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 Example 13 6.52
[0120]

Experimental Example 2

20 The drug dissolution property of the dried core tablets
obtained in Example 14 and Reference Example 3 was evaluated
by a dissolution test (0.5 w/w% dodecylsodium sulfate-
containing phosphate buffer (pH 6.8, 900 mL), Paddle Method,

50 rpm, 37°C). The results are shown in Fig. 1, wherein -@-

56



| engt h: 150 mm col um tenperature: 25C nobile phase (A): 0.05 nol/L
phosphate buffer (pH 3 .0 ) /acetonitrile m xed solution (9:1) nobile phase
(B): 0. 05voubiooipssssphate buffer (pH 3 .0 ) /acetonitri PETAPXOY0S85UL I ON

3:7) flow 1 ni/ni i ent 1 (i i ] bi.| h A
(9 Trobi | eSBRESCERE) TEIRLES (1) BT I Uoho 00 FooIG 280 580 E <208 161 1H08o8 110
(injecting)olOQnds0118] rEhg1kaSHlt $har 8r$88WRc+E dabl &cd of ARSESHQWE I N

Table 1 , by segarat ely granul ati ng each conpound, the deconposition of
compound AE#ABPs@ppressed. [0119] Table 1 preparation increase (% in

anount of decorrpgegn&grgdﬂgt . b abj etaog{iﬁﬁﬁlfgalipgs&%t&g@l géegfc Exanpl e

13 6 .52 [0120] peri1 nent al anpl e ug d olution property of the
dried coreimphbetds i aiiesbiut ramptapeltyand Ref erence Exanpl e 3 was

eval uat ed Eé $ fi ssolution test (0.5 w w¥% dodecyl sodi um sul f at econt ai ni ng
phosphat e 17t (pH 6.8, 900 nL) , Paddle Method, 50 rpm 37C) . The

results arg}égggy\,ﬁeﬁ)afimaﬂplevmerei n --shows the results_ of the dried core’
tabl ets of anple 14 and -O shows the results of the dried core tablets
of Reference The dried core tablets 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.
Compound A was dissolved in an extract at about 1 pg/mL,
and the solution was filtered using a non-aqueous filter (0.45
um) and quantified by high performance liquid column’
15 chromatography (HPLC) under the following conditions.
[0122]
HPLC conditions
detector: ultraviolet absorption spectrophotometer,
measurement wavelength: 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 soluticn (40:7:3)
25 mobile phase (B): acetonitrile/0.05 mol/L phosphate buffer (pH
_4.0)/tetrahydrofuran mixed solution (49:30:21)
flow: 1 mL/min

gradient program (linear)

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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Exanple 3 . A s showmn in Fig. 1, addition of a pH control agent inproved
the dissolution property. [0121] Experinental Exanple 3 The dried core

tabl et s owDanrad3g3n Exanpl e 14 and Reference Exanpl e 3 werTarznen&d3i n a

cl osed glass bottle with a desiccant at 400C for 1 nonth. An increase in

t he amount of deconposed products was neasured by the foll ow ng nethod.
Conpound A was ditssotd@d i A ed@dcCtinatragbaud |1 A8/ dhowranth thesolut i on
was filtered using a non-aqueous filter (0.45 nm) and quantified by high
per f or mancdqi G @olaumi darmetio Gigspity SURPEEF SGAdEFCORBOS BT 1O A

condi ti onscorgréo’l&gd APLC conditions detector: ultraviolet absorption

spect rophot orret er, neasurenent wavel ength: 240 nm col um: YMC- Pack ProCl8,
5 mm, isnnp¥l2Bjaneter: 4.6 mm |length: 150 mm col um tenperature: 25C

nobi | e phafei@A)' 0.05 nol /L phosphate buffer (pH 4 .0 )

/ acet oni t ri1%/% et rahydrof uran ni xed solution (40:7:3) nobile phase (B):
acetonitrile/SreParapiéh phosphate bufdeyadddPHe4 -i& ) Het et rahydrof uran m xed
solution (49:30:21) flow 1 ni/mn gradient program (linear) Tine (mnn)

mobi | e phase (A) nobile phase (% (B™quWt e idfcearosgd 100 0 100 0 100 101
100 0 110 100 O (i njecting)The resulérsocﬁ{cecsshom in Table 2 . As shown in
Table 2 ,

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

10 obtained in Example 15 and Reference Example 4 was evaluated
in the same manner as in Experimental Example 2. The results
are shown in Fig. 2, wherein -@®- shows the ;esults of the
dried core tablets of Example 15 and -O- shows the results of
the dried core tablets of Reference Examble 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 obtained 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 was suppressed.

[0127]
Table 3
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addition of a pH control agent suppressed deconposition of conpound A .
[0123] Table 2 preparation increase (% in the anount of deconposed
product s wakbmo1sd3sExanpl e 14 0.51 tabl et of Reference PCIOPIBoNNGS8E 3
[0124] Exper |—ﬁ‘e1=rt—aF—Exaﬁ=p1—e—r$4H¢e—d1—ug—rh—sso1—m—roﬁ—prcperty of the dried
core tabl ets BBERPRREHIPA Exanpl e 15 HMcF§®i%erEncelmXEIml e 4 was eval uat ed
in the sane nmanner as in Experinentalh&xxanmle d’@com‘g&ercgsul ts are shown in
Fig. 2, wherein -- shows the results of the dried core tablets of Exanple
15 and -O shovvs the results of the Riredectcdre tablets of Reference Exanple
4 . A's shown_ipn, El0. ¢ adilltié)n 0 pH control agent inproved the

di ssol ution DF éﬁ © [5& erinental Exanple 5 The dried core tablets
obtai ned i n Exappke a,ﬁ ajanLEx@npflse 15. yere stored in a closed gl ass bottle
wi th a desi ceant—at—466Cc+or—t—rmonth—An—t+nerease—+n—the—anmount of
deconposed products was nmeasured in the sane manner as in Experinental
Exanpl e 3 1yp@dedlalheopesiid s @ve shown in Table 3 . As show in Table 3,
by separ at eII\I y granul ating each conpound, the deconposition of compound A
was supprepbsrezB] [ 0127] Tabl e 3preparation increase (% in the

The solid preparation of the present invention is useful
5 for the prophylaxis or treatment of circulatory diseases such
as hypértension, cardiac failure, diabetic nephroéathy,
arteriosclerosis and the like. The solid preparation of the
present invention comprising the aforementioned'compound
represented by the formula (I), 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. '
fo129]
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 novel teaching and advantages of the
present invention. Such modifications and changes are
20 encompassed in the spirit and scope of the present invention
as set forth in the appended claims.
[0130]
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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anount of deconposed products tablet of Exanple 14 0 .51 tablet of Exanple
15 0 .31 I NDUSTRI AL APPLI CABI LI TY [0128] The solid preparation of the
present iwoentowasssss useful for the prophyl axi s or treaPcEIP2009/06383 Ul at ory
di seases such as hypertension, cardiac L] ,.ure, diabetic nephropathy,
arteriosclerosis and the |ike. The sol £ paration of the present
i nvention conprising the aforenenti oned conpound represented by the formul a
(1) , a pH control  agent and a diuretic shows superior safety and superior
di ssol uti oh- pRopetiy BFCRI Lt GiitP Hehes entcedisyinch & epgesanaed Pyand t he
diuretic. [Qd28} Mhilespme of the enbodinents of the present invention
have been described in detail in the above, those of ordinary skill in the
art can enter various nodificatglons and changes to the particul ar
enbodi nents shown wi t hout substaptially departing fromthe novel teaching
and advantages of the p t i pyenii on. Such nodifications and changes are
enconpassed KA t h@Hgpi @ \ /a the present invention as set forth
in the appended cllains N[0 ] \hi £ application is based on US provisional
applicationNes. N1/085,201 and 61/ 085, 627, the contents of which are
i ncorporatg nreéng{pyRBeference.CLAINB 1. Asolid preparation

10

conpri si ng nd represented by the fornula (1) : wherein RL is a
monocycld ¢ nifrog®n- contai ni ng hetero€ytlic group having a deprotonizable

gﬁg;f?fﬂt g\LdFPé'}eB? &5 53N LREALLL Y CRY POXYLAILQHPL ARG, B3 d e AL QRF Onal Ty
group having a deprotonizable hydrogen atom, R? is an
esterified carboxyl group and R® is an optionally substituted
lower alkyl, or a salt thereof, a pH control agent and a

10 diuretic.

2. The solid preparation of claim 1, wherein the compound
represented by the formula (I) or a salt thereof is (5-methyl-
2-oxo-1,3-dioxol-4-yl)methyl 2-ethoxy-1-{[2'-(5-0ox0-4,5-

15 dihydro~-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]methyl}-1H~

benzimidazole-7-carboxylate potassium salt.

3. The solid preparation of claim 1 or 2, wherein the diuretic
is chlorthalidone or hydrochlorothiazide.

20 | '
4. The solid preparation of claim 1, wherein the salt of the
compound represented by the formula (I) is (5—ﬁethyl—2—oxo—
1,3-dioxol-4-yl)methyl 2-ethoxy-1-{[2’-(5-0x0-4,5-dihydro-
1,2,4foxadiazol—3—yl)biphenyl—4—yl]methyl};1H—benzimidazole—7—

25 carboxylate potassium salt, and the diuretic is chlorthalidone.

5. The solid preparation of claim 1, wherein the pH control

agent has pH 2 to 5.

30 6. The solid preparation of claim 1, wherein the pH control
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| ower al kyl, or a salt thereof, a pH control agent and a diuretic. 2 . The

solid preparation of claim1l , wherein the conpound represented by the

formul a (WP 20ro/a3ssalt thereof is (5 nethyl 2- oxo-1, 3- GCWMBMWQ@@%}hEthyI

2-ethoxy-I-{ [2" - (5-o0x0:-4, oxad zol )

bi phenyl - 29%71* nt Peidyse EH9ﬁ9ﬁ§é9 ?eﬁ?c§§9b5§9Wa%g pgfagélun1salt 3.

The solid psepas@tdproft Lhalid id) cithecerpitineldeyiet keidls fumaric

chlorthal i done or hydrochl orothiazide. 4 . The solid preparation of claiml

, wherein Q%@dsaﬁqc@fmt%ea%%pmmrl@séﬁtléd B3 LlifeafdimpacPIyics

(5- et hyl l; Xy 4

5-di hydr o- gi} 4*%?%8%%?‘ Eﬁﬁi¥¥%blphgﬁ§P% %EFB ngkhé E%lfrf§§ﬁ§§ﬁ1 or

dazol e- %—eE&kMWQMeu&han@é3|un1sa|t and the dluretlc i's chlorthalidone. 5
The solid preparation of claiml , wherein the pH control agent has pH 2

to 5. 6 . The solid preparation of claim1l , wherein the pH control agent

i's an aci dj ¢ sbsdNGE Heikaiad Jo op theigr aypweensist thg ph tentasic acid,
citric acid, lactic acid, fumaric acid, succinic acid, phasphori¢ acid,

mal i ¢ aci dag%&*éolrﬁ’oﬂ@fmﬁ@l%eft‘in@ré&ed A d 2a6PBPENART 7D aéu umgrig agte

t her eof ﬁ%%iﬁﬁ dhejeeS . The solid preparation of claim1 ,

wher ei n the pH control agent |s nnnosodlun1funarate or a conbi nati on of
funarlcu60|d and sodiumion donor. 8 . A solid preparation conprising a
first part comound represent ed e o erein
RLis a roh i?#Fhﬁ%? (ﬁialﬁﬁrlsheterogég%g ng%ﬂggﬁﬁééébnamg
deprotoniz@@m Jﬂ&"ﬁ&ﬁﬁbéﬁﬂﬁad|§&ltheaﬁd®mhealfﬂed carboxyl group and R3 is
an optlonally substituted | ower aIkyI or a salt thereof and a pH control
agent, and a second part COHDFWBIng a diuretic, which is .obtained by
granul ating separately fromthe st part. 9 . The solid preparation of
claiml1 , wherein_the co A

4
)—0—R
N

wherein R! is a monocyclic nitrogen-containing heterocyclic

15 group having a deprotonizable hydrogen atom, R? is an
esterified carboxyl group and R?® is an optionally substituted
lower alkyl, or a salt thereof and a pH control agent, and a
second part comprising a diuretic, which is obtained by
granulating separately from fhe_first part.

20
9. The solid preparation of claim 1, wherein the compound
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

- 25 comprising a first layer comprised of the first part and a

second layer comprised of the second part.

10. The solid preparation of claim 1, wherein the pH control
agent is in a proportion of 0.01-20 wt% of the preparation.

30
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represented by the formula (1), or a salt thereof and the pH control agent
are contained in a first part and the diuretic is contained in a second
part, whiwb208/@388alti-|ayer tablet conprising a first Payar2oengssxsed of

the first rt _and econd | ayer conprised of f{he secon rt. 10. The
So1i d pr epiiat PORSGROR GEns Go0L bt et 1P 1 O RE b RaIe SR AL 1Y (5%
proportionfetmd181(29 ¥Wt% 0falbersedhes adnd®n diuA vt hed Dfscatiabi 1 izing a
conpound represented by the forrmula (1) or a salt thereof and a diuretic in
a - solid preparatien; vhich conprises afding a PH D asgett too thike

solid prepapatizo reég at Aoyethod of inproving dissolution property of a
conpound represente Ey the formula (1) or a salt thereof froma solid
preparatson conprising the conpound or the salt thereof and a diuretic,

which compyiseg addng 3:PH SONLIQL 288N 19 &P AYd 4 P EPY Ed@una
represented by the formula (I) or a salt thereof from a solid
preparation comprising the compound or the salt thereof and a
diuretic, which comprises adding a pH control agent to the

10 solid preparation.
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