a 1 SOLI D PREPARATI ON Techni cal Field The present

» invention relates to a solid preparation 5 which
conprises particles containing an insulin sensitizer
and particles contai ning an HVG CoA reduct ase

~ i nhi bitor. Background Art The lconbi nati on use of an
insulin sensitizer and an 10 HMG CoA reduct ase
inhibitor is known to be useful for preventing and
treating arteriosclerosis and xant homa (see '
EP- A753298) as wel | asobLiabl BRERABAY I@Nseases (see EP-
A1254667) and others. 15 Di sclosure of Invention The
inventors of the present invention found that the
conpatibility between an insulin sensitizer and an

TR FPAs 1 T e ase i nhibitor was not always good in
preparing a solid preparation containing them 20 The

obj ectnof L1 BEeRECSAPENLI¥ANEEPRLES £ Br 8¥ldE prepalriadion
preparatlon containing an insulin sensitizer and an
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Background Art

The combination use of an insulin sensitizer and an
10 HMG-CoA reductase inhibitor is known to be useful for
preventing and treating arteriosclerosis and xanthoma (see
EP-A753298) as well as inflammatory diseases (see EP-

Al254667) and others.

15 Disclosure of Inﬁention
The inventors of the present invention found that the
compatibility between an insulin sensitizer and an HMG-CoA
reductase inhibitor was not always good in preparing a
solid preparation containing them.

20 The object of the present invention is to provide a
solid preparation containing an insulin sensitizer and an
HMG-CoA reductase inhibitor without deteriorating the
stabilities of these drugs.

The inventors of the present invention had devoted

25 themselves to attain the above-mentioned object andlfinally
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found that by using particles containing an insulin
sensitizer and particles containing an HMG CoA
reductase inhibitor, a solid preparation could be
formul ated without deteriorating the stabilities of
these drugs, resulting in 5 cchpletion of the present

i nvention. Nanely, the present invention relates to,
(1) a solid preparation conprising particles
containing an insulin sensitizer and particles

€¢onhdi othag By bvEnGopartedietsasentainbingorn 1Gs@)int he
solid preparation according to the above (1), wherein

tbgsiosubknafanphtiiel ess cpheglintiazonn UMGaCeal reductase
thereof; (3) the solid preparation according to the

ﬁRHYSléé}; a“@SEQankaﬁakﬁﬁﬁbhnc%@ﬂ@!beQbrm&lated without
rosiglitazone or a salt 15 thereof; (4) the solid

@ﬁgggbéfhegngcEﬁédbegb591kﬁ%sa€QV%h%%b drder eirkstNeing in

A reducCtase Inhibitor is atorvastatin or a salt
L9 RIS IO 0 10 1Y
R e %%la‘t%m%g:ﬁ

A S et e b s A b Ol cns o
yhereln Lhe st PEULin S8nshiiaeh o Bh2dihiAE0%8 Wik con
reductase inhibitor;

(2) the solid preparation according to the above (1),
wherein the insulin sensitizer is pioglitazone or a salt
thereof;

(3) the solid preparation according to the above (1),
wherein the insulin sensitizer is rosiglitazone or a salt
thereof;

(4) the solid preparation according to the above (1),
wherein the HMG-CoA reductase inhibitor is atorvastatin or
a salt thereof;

(5) the solid preparation according to the above (1),
wherein the HMG-CoA reductase inhibitor is pravastatin or a
salt thereof;

{6) the solid preparation according to the above (1),
wherein the HMG-CoA reductase inhibitor is simvastatin;
(7) the solid preparation according to the above (1)},

wherein the insulin sensitizer is pioglitazone or a salt
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t hereof and the HMG CoA reductase inhibitor is
atorvastatin or a salt thereof; (8) the solid
preparation according to the above (1), wherein the
insulin sensitizer is pioglitazone or a salt 5

t hereof and the HMG CoA reductdise inhibitor is
pravastatin or a salt thereof; (9) the solid
preparation according to the above (1), wherein the
insulin sensitizer is pioglitazone or a salt thereof
thdrebé bive €bA HMGuCDAs e edukitiisieord nhd bditewradisatitervegtatin
(10) the solid preparation accordi ng the above (1),

vhi ghsalls &heukbif;| ayered tabl et wherein the particles
containing an insulin sensitizer and the particles

¢ont ahei pelan PYepaabibaduetasdinghithi the abeve (1),
contained in separate |ayers; and others. 15

wRELEIhNEhtoihRa1PheseRkikAveRt i@NpidgiakiaGone or a salt
preparation containing an insulin sensitizer and an

E%@%%g ﬁdHﬁéaﬁﬁGLﬁBhbk%@ﬁc@%%%ehﬁhﬁﬁﬁt%EaQ%|b@dﬁ%statln

rugs are not deteriorated (nanely,

gra 0 .decrease in the activities of these
ggugsgggg gpgggﬁ?ed) can be 20 obt ai ned. Further,
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the present. i pventi.on,
thergof and tnhe HMG- CoA.%eﬁuct%se inhibitor is simvastatin;

(10) the solid preparation according the above (1), which
is a multi-layered tablet wherein the particles containing
an insulin sensitizer and the particles containing an HMG-
CoA reductase inhibitqr are contained in separaté layers;
and others.

According to the present invention, a solid
preparation containing an insulin sensitizer and an HMG-CoA
reductase inhibitor wherein the stabilities of these drugs
are not deteriorated (namely, degradation of or decrease in
the activities of these drugs are prevented) can be
obtained.

Furthér, according to the present invention, a solid
preparation having excellent dissolution property of an
insulin sensitizer and an HMG-CoA reductase inhibitor can
be obtained.

Moreover, according to the present invention, by using
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an insulin sensitizer and an HMG CoA reduct ase

inhibitor as separate particles, any interaction can

be avoi ded between these drugs or between these drugs

and additives. Therefore, according to the present

i nvention, various 5 adverse effects (for exanple,
degradation of or decrease in the activities of

drugs; change in drug dissolution behavior froma
preparation (for exanple; delay in drug dissolution))

ahi thsaléncaasedthyesaaddi AneHNG-CoA caduggase inhibitor as
prevented. 10 Furthernore, according to the present
sepepktenpabyiclssngaay inseractiensicanzee avdigded between
HMG- CoA reductase inhibitor as separate particles,

thesdi gsahst benbbehavhothesel dihgse agdugaldiitdmes .
preparation can be individually controlled. 15

PeLakkedeFxplapatiing eb the bregahitonnAdnitiswl,i Warious
sensitizer used in the present invention means any

Q&QQFBQaEffééﬁgr?%okhéxbﬂBQbreﬁe&%ﬁ@bt@6n06f36r decrease in

Insulin receptor to the original "state and thereby

@f&%@ﬁ%&&@e knayhge réﬁhﬁb@r‘&ﬁ 430g aeg%fmctalow

'nclu pioglitazon rosi gli tazone, “regli xane
1) 26 z
?ﬁ%é%@%BWQ%%@%mﬂw
: i di n-5- thyl ).-2- ST

i&% o LRPI PR b bREER, P Be 2l TRy arrad CREB SGHion, gan be
rivo Iltgzone (CS-Oll) FK- 614, conpounds described in
prevente

Furthermore, according to the present invention, by
using an insulin sensitizer and an HMG-CoA reductase
inhibitor as separate particles, the dissoclution behaviors

of these drugs from a preparation can be individually

controlled.

Detailed Explanation of the Invention

An insulin sensitizer used in the present invention
means any drug that restores the impaired function of an
insulin receptor to the original state and thereby improves
the insulin resistance, and specifically includes
pioglitazone, rosiglitazone, reglixane (JTT-501), GI-262570,
netoglitazone (MCC-555), ¥YM-440, balaglitazone (DRF-2593),
MB~13.1258, 5-(2,4-dioxothiazolidin-5-ylmethyl)-2-methoxy-
N-[4- (trifluoromethyl)benzyllbenzamide {(KRP-297),

rivoglitazone (CS-011), FK-614, compounds described in
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5 W99/58510 (e.g. (E)-4-[4-(5-nethyl-2-phenyl -

oxazol yl net hoxy) benzyl oxyi m no] - 4- phenyl butyric acid),
tesaglitazar (AZ-242), ragaglitazar (NN-622),
muragl i tazar (BMs-298585), ONO 5816, LM 4156,

MBX- 102, LY-519818, MX- 5 60545and LY-510929. The
insulin sensitizer may be in the formof a salt. Such
a salt may be a pharnacol ogically acceptable salt
including salts with inorganic bases, salts with
wogarce 51bages g.sdEd s dwi [k (iSroedgduyle 2aphdnylsdl-ts with
organic acids 10 and salts with basic or acidic am no
aghdsl yPhetBbked bexaloayiafinbhe 4shieh Wikt virier garid) ,
bases include salts with alkali nmetals such as sodi um

%egag@%a%hsurmzabh@hl N 2QALNA tERkEY JNNER29S edirGigiitazar
magnesi um alunrnun1 anmoni um and the |ike. 15

?ﬁﬁFﬁgéﬁgag ampkes 5@f ¢, hemsahlss, Wialk-Ql0@aniny asea s, Mx-
inc e sal s W th trrnethylanrne trrethylanrne

@@54dh ngggbbge et hanol am ne, di et hanol am ne,
tri ano am ne, drcyclohexylanrne

N - di RS”%}Q' gu0yl enadianine and pe b ke Rosheried saie.

exanp es wi th gani ¢ aci
t d hi d
Sk bl KBl Rkt AT Bl e

I|ke Preferred exanpl.es of the salts mr r .
ARFRUALNECFAGESSHALE WOR OB DasERd, S -&giﬁierganlc

trifluoroacetic acid, fumaric acid, oxalrc a%
bapegyrj 8alts with inorganic acids,’ salts wit

organic acids
and salts with basic or acidic amino acids.

Preferred examples of the salts with incrganic bases
include salts with alkali metals such as scodium and
potassium; alkaline earth metals such as calcium and
magnesium; aluminum, ammonium and the like.

Preferred examples of the salts with organic bases
include salts with trimethylamine, triethylamine, pyridine,
picoline, ethanolamine, diethanolamine, triethanolamine,
dicyclohexylamine, N,N-dibenzylethylenediamine and the like.

Preferred examples of the salts with inorganic acids
include salts with hydrochloric acld, hydrobromic acid,
nitric acid, sulfuric acid, phosphoric acid and the like.

Preferred examples of the salts with organic acids
include salts with formic acid, acetic acid,
trifluoroacetic acid, fumaric acid, oxalic acid, tartaric

acid, maleic acid, citric acid, succinic acid, malic acid,
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25 acid, maleic acid, citric acid, succinic acid,
mal i ¢ aci d, nethanesulfonic acid, benzenesul fonic
acid, p- toluenesulfonic acid and the like. Preferred
exanpl es of the salts with basic am no acids include
salts with arginine, lysine, dnithine and the Iike.

5 Preferred exanples of the salts with acidic am no
acids include salts with aspartic acid, glutam c acid
and the like. The insulin sensitizer nmay be anhydrous
methyrdesudfandc amydbebahgenksbéfediwi tkridn psot ope
(for exanple, 3H, 14C, 10 35S, 1251) or the like. The

tosubhBseeAshitzetidsaddi RhkheiReesent invention may
be a m xture of two or nore kinds at an appropriate

propoptte8rrdleekBpphes 8ENehki 28l tkSwhElf Baghkyamino acids
pi oglitazone or a 15 salt thereof (preferably,

Méi?&@' %hgg)WQEhr8§b§hﬁh@?0m9siﬁé,ao%ﬁﬁ%hﬁh%r@ﬁﬁ the like.
preferably, maleate) "and nore preferably

pi09|b}g§899e§y?%8§Egggig?-tﬁ@ OO ERAUEE A3 amino

i nhi brtor "useé resent 1 nvention neans any

drug_t i.3hi i 3- hydr - . . :
Aot Rbo LR, Bhi oo REA MR 20 ccp pppamic scid ano
éeduEt?se), which is an enzyne in rate-determning
?%p bF€¢hol est er ol bi osynt hesi s, and specifically
i ncludes atoryastatin,

.pravastatin er.i vast ati
simvathe: frs{ 55 s Senrini B Bekihar nbvhralE. B fyarous and
rosuvastatin_and_pitavastatin.

may be also labeled with an isotope (for example, °H, *‘C,
*s, '*°I) or the like.

The insulin sensitizer used in the present invention
may be a mixture of two or more kinds at an appropriate
proportion.

The insulin sensitizer is preferably pioglitazone or a
salt thereof (preferably, hydrochloride) or rosiglitazone
or a salt thereof (preferably, maleate) and more preferabiy
pioglitazone hydrochloride.

An HMG-CoA reductase inhibitor used in the present
invention means any drug that inhibits 3-hydroxy-3-
methylglutaryl-coenzyme A reductase (HMG-CoA reductase),
which is an enzyme in rate-determining step of cholesterol
biosynthesis, and specifically includes atorvastatin,
pravastatin, cerivastatin, simvastatin, lovastatin,
fluvastatin, itavastatin, rosuvastatin and pitavastatin.

The HMG-CoA reductase inhibitor may be in the form of
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25 The HMG CoA reductase inhibitor may be in the form
of 7 a salt. Such a salt includes salts exenplified
above for an insulin sensitizer. Mreover, the

HMG CoA reductase inhibitor may be anhydrous or
hydrous and may be also |l abeletd with an 5 isotope
(for exanple, 3H, 14C, 355, 1251) or the like. The
HMG- CoA reductase inhibitor used in the present
invention may be a m xture of two or nore kinds at an
appadpri asechr apeef tonncThdedMSalsA exeapildsded above for
inhibitor is preferably 10 atorvastatin or a salt
ahetasfilipr ekesabligyercal ciumsalt), pravastatin or a
salt thereof (preferably, sodiumsalt), sinvastatin,
pi t avestabiyBror theSAMG-thar eetucpaskeiahlipi totahayuive
salt), and nore preferably sinvastatin. In the present

EAMOALHAR. obr 8l,8FHEd 6AADIAG benaleb aabel?d Rstthi An
senS|t|zer and an HVG- CoA reductase inhibitor

skagg ? xaﬁ bnaﬁﬂaon“@f PiPQIPIBZ e He @ Sal !

ere prefera y, hydrocﬁlorlde) and atorvastatin

ngﬂu E;he&goﬁe&epﬁgstea%m&%e' Hakgakth) fth%op(r%)sent
a CO

I'nation of proglitazone or a salt thereof

RFub ?p*a Pty B 8EhEE B 1R 8! BEGRbEE RiBksTaTh

Blog azone or salt t her eof
app opriate proportlo

The HMG-CoA reductase inhibitor is preferably
atorvastatin or a salt thereof {(preferably, calcium salt),
pravastatin or a salt thereof (preferably, sodium salt),
simvastatin, pitavastatin or a salt thereof (preferably,

calcium salt), and more preferably simvastatin.

In the present invention, preferred combinations of an

insulin sensitizer and an HMG-CoA reductase inhibitor
include,

(1) a combination of pioglitazone or a salt thereof
(preferably, hydrochloride) and atorvastatin or a salt
thereof (preferably, calcium salt);

(2) a combination of pioglitazone or a salt thereof
(preferably, hydrochloride) and pravastatin or a salt
thereof (preferably, sodium salt):;

(3) a combination of pioglitazone or a salt thereof
(preferably, hydrochloride) and simvastatin;

(4} a combination of pioglitazone or a salt thereof




(preferably, hydrochloride) and sinvastatin;, 25 (4) a
. conbi nation of pioglitazone or a salt thereof 8
(preferably, hydrochloride) and pitavastatin or a salt
thereof (preferably, calciumsalt); (5) a conbination
g of rosiglitazone or a salt the8eof (preferably,
mal eate) and atorvastatin or a salt thereof 5
(preferably, calciumsalt); (6) a conbination of
rosiglitazone or a salt thereof (preferably, nuleate)
dptefeaabityat hydeochlsalidet) hanebbi teyastartdnl yr sodiadh
salt); (7) a conbination of rosiglitazone or a salt
thetreof (pefpirabrrablonlcimieatad))gnd sinmvastatin; and
(8) a conbination of rosiglitazone or a salt thereof

(By ehetahbY nafBbeabe) rard gliitaasiedb a0kad tsdhlereot
thereof (preferably, calciumsalt). A solid

Qb?@%%b%, ohatiR@tRfeaant atBYeRlkitaR iSR! aSealtlthereof
particles Containing an insulin sensitizer and

5 ?ﬂggfgggg OEgﬁhﬁhﬁgséﬁtWNG'COA reduct ase i nhi bitor

er el na ese partlcles may be sinply referred

i8 28, Eg‘ﬁp% ‘c'lﬁhe\%'g b sEg‘g iREE38L" o n\ée%ta&%n)thep%%f

t&f par &rein, Credns particles
t d h
58%3?%%%%3%&%%?? R Pervartar it stoar S8, shereot

igFﬁ égg lgﬁyggh&g% gg %5? formby a wet granulatlon

(7) a combination of rosiglitazone or a salt thereof
10 (preferably, maleate} and simvastatin; and
(8) a combination of rosiglitazone or a salt thereof
(preferably, maleate) and pitavastatin or a salt thereof
(preferably, calcium salt}).
A solid preparation of the present invention comprises
15 particles containing an insulin sensitizer and particles
containing an HMG-CoA reductase inhibitor (hereinafter,
these particles may be simply referred to as the particles
of the present invention}.
The term "particles", when used herein, means
20 particles with almost uniform shape and size, which can be
obtained by granulating materials in powder, lump, solution
or molten liquid form by a wet granulation method, a dry
granulation method or a heated granulation method.
The particles of the present invention include powders,

25 fine granules and granules, each of which preferably has
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granul ation nmethod or a heated granul ati on nmethod. The
particles of the present invention include powders,

25 fine granul es and granul es, each of which
preferably has 9 particle size distribution prescribed
in Japanese Pharmacopoei a 14t Edition. Nanely,
accordi ng to Japanese Pharnmacopoeia 14th Edition,
when the particle size distribution test of 5
preparations is perfornmed, powders are defined
paetecabl yizasdiskkibhéipowgeescpabedt hnodgphaaele. 18
(850 pm sieve and not nore than 5% of total powders

PRaBMACOPo8i01 488 EGRBAopN) sieve", fine granules are
defined preferably as "powders with not nore than 10%

of thRahelgl BaesrAIn&OtbhuapahedeNohazBl@copbens) 14th
si eve" anong the above-nentioned pomders and

BAAPYLES @ﬁ@ndﬁﬁbnﬁgrﬁiéﬁ§r§QE¥ asstalbuthen geagubes
pass throug a No. 10 (1700 pn) sieve, not nore than

ﬁf@ﬁgrggigﬁsg&%Sg%g?oEﬁga Bﬂd@FQOarézdg%éggdggkef@E@bly

ot” nore tota ranu esS pass th roug

€§rt%5it(§§gf8?wféeaﬁeggéf TheoBdhr a0R0g' 380y ?F’Ooﬁﬂzhgle"e
= 1

SRdonoE oCe PERGE BR.OE Pot AL BORHeRT, <8 A@%‘g%?g@e%t Ro.

i nvention may var process (for exanp

&%%%ré@bl§heﬁﬁoce¥é¥eogrﬁpﬁaéél §ead§§FPdeP§E§F5?P&N as

onwders with not more than 10% of the total passing
through a No. 200 {75 um) sieve” among the above-mentioned
powders, and granules are defined preferably as "all the
granules pass through a No. 10 (1700 pm) sieve, not more
than 5% of total granules remain on a No. 12 (1400 um}, and

not more than 15% of total granules pass through a No. 42

(355 pum) sieve™.
The average diameter of the particles of the present
invention is usually 44 to 2000 pm and preferably 75 to

1000 pm.

Although the shape and size of the particles of the
present invention may vary in process (for example, a
compression process) of producing a solid preparation of
the present invention, such particles tﬁat change in shape
and size from the given original ones are also included in
the particles of the present invention.

The repose angle of the particles of the present
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the present invention, such particles that change in
shape and size fromthe given original ones are al so
included in the particles of the present invention.
25 The repose angle of the particles of the present 10
invention is preferably 55 or lGess and nore preferably

50 or less, inviewof filling into capsules, filling
into pockets for divided powder, fluidity in
tableting and filling into a nortar in tableting. 5

Theespibd psepaeaétapl of sbheopPrbsentandvsst ¢ opraferalhby 50°
particles of the present invention may contain
addigsypsinconyenbEopall yngsedtonchpeupkay midéliihgalinto
technology field. Such additives include excipients,

ﬁ&ék@t@gféft§ivb&€§eﬁ§wdekvbflﬁﬂﬂiﬁy_@ﬁ|aébmgtaggnhad
pH adj usters, surfactants, 10 stabilizers, acidul ants,

%Jffwﬁg,iﬁwi Qixﬁ{%%aﬁgfﬂt gaBNdtifiyeet enings. A mixture
of two”or nore these additives at~ an appropriate

proDofﬁé°Qof§% ?ﬁegéfgtagﬁeoanHBtEréééﬂtpﬁnvaﬁéﬁbhvﬁﬁd the

are determne ccordance wth quantities
. | . h ' , : '
L L e e S e R
t h, . { t h, Nl .
I e T R
h d, t h; har,i .
b nndl SRt ainBRUBF cee TrTRbE e o1 ERUESPRRANELBReTS
and sorbitol; 20 anhydrous calciugLBhgsghate
%V?%%%?Ptﬁe E@ipﬁpageggents, pH adjusters, slrfactants,

stabilizers, acidulants, flavors, fluidizing agents and
sweetenings. A mixture of two or more these additives at
an appropriate proportion may be used. The amounts used of
additives are determined in accordance with quantities
conventionally used in the pharmaceutical technology field.
Excipients include starches such as corn starch,
pofato starch, wheat starch, rice starch, partially
pregelatinized {(a) starch, pregelatinized (a) starch and
porous starch; saccharides or sugar alcohols such as
lactose, fructose, glucose, mannitol and sorbitol;
anhydrous calcium phosphate, crystalline cellulose,
precipitated calcium carbonate, and calcium silicate.
Disintegrants include carboxymethylcellulose,
carboxymethylcellulose calcium, carboxymethylstarch sodium,
croscarmellose sodium, crospovidone, low-substituted

hydroxypropylcellulose and hydroxypropyl starch.
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preci pitated cal cium carbonate, and calciumsilicate.
Di si ntegrants include carboxynet hyl cel | ul ose,

car boxynet hyl cel | ul ose cal ci um carboxymet hyl starch
sodium croscarnel |l ose sodi um crospovi done,

| ow substituted 25 hydroxypropyl cel | ul ose and

hydr oxypropyl starch. 11 Binders incl ude

hydr oxypr opyl cel | ul ose, hydroxypropyl net hyl cel | ul ose,
pol yvi nyl pyrrol i done and gum arabic powder.

Lubr i Ehmier & nthabed eelypésoxppsopnt acdlutaber um 5
stearate, talc, sucrose fatty acid ester and sodi um
Br@es¥ypropybiat gyl €ol buloge agpol gvinglpderbdddonygesnd gum
such as food Yellow No. 5, food Red No. 2 and food
Bl 4ei Nopowgef 00d | ake pigments and iron sesquioxide.
10 pH adjusters include citrate, phosphate, carbonate,

tart ratgy s E40RE af o1 368t RhEnestuRNEBeaEetE, sabklcium
Surfactants 1 nclude polysorbate, polyoxyethyl ene

%?%é@g@@ Cas1or Qﬁ%g%gggrgﬁﬂﬁtQ&i@ngsﬁéﬁoind sodium stearyl

ol yoxypr opyT ehe ycol and sodi um | auryl
fulfrateé 15 Stabilizers include sodi um ascor bat e,
hofe ﬁ%%rbl, edetate tetrasodium nicotinic acid

o e Y ELR RS B AL BEORPRL AL, ) b0k Bt
R00ES) SIS LaTgLe: TERReR D DYoL 0e, , BRIRPELYD
pigments and iron sesgquioxide.

pH adjusters include citrate, phosphate, carbonate,
tartrate, fumarate, acetate and amino acid salt.

Surfactants include polysorbate, polyoxyethylene
hardened castor oil, polyoxyethylene (160) polyoxypropylene
(30) glycol and sodium lauryl sulfate.

Stabilizers include sodium ascorbate, tocopherol,
edetate tetrasodium, nicotinic acid amide, cyclodextrins;
alkaline earth metal salts (for example, calcium carbonate,
calcium hydroxide, magnesium carbonate, magnesium hydroxide,
magnesium silicate, and magnesium aluminate),
butylhydroxyanisole, ascorbic acid, and citric acid. The
solid preparation and particles of the present invention
preferably contain a stabilizer. The amount used of said
stabilizer is, for example, 0.01 to 10 parts by weight,
preferably 0.1 to 5 parts by weight per 100 parts by weight

of an HMG-CoA reductase inhibitor. In the case where
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20 butyl hydroxyani sol e, ascorbic acid, and citric

acid. The solid preparation and particles of the
present invention preferably contain a stabilizer.

The amount used of said stabilizer is, for exanple,
0.01 to 10 parts by weight, praferably 0.1 to 5 parts
by wei ght per 100 parts by wei ght 25 of an HMG CoA
reductase inhibitor. In the case where 12 sinvastatin
is used as an HMG CoA reductase inhibitor, in
pameetibain it usepr eberabHMGHRaf aedugidsiseodadhibitor, in
sel ected from butyl hydroxyani sol e, ascorbic acid and
phtticudairy i¢ igspdedsrabldkalhbitzat. leahd duleased ected
i nclude ascorbic acid, citric acid, tartaric acid and

ﬁBbﬂanae;y@hth:axgaﬁlsagleud@s&ambhal acpeppedricitrdid acid is
lemon oil and wvanillin. Fluidizing agents include

@At sanhydegus 1sibi-cic acid 10 and hydrous silicon
di oxi de. Light anhydrous silicic acid may contain

hydroﬂélﬁhhhﬁeg QhEEhQ% égbg%bQHnglﬁwh%ﬁ@ﬂ&dWac1d,

i ndicates an integer) as the main constltuent and

320 d F
ERFEarC R L BE PR TR 08 L 200 (11 ade nare,

M ORL0GEEE ot Fafchprk L, DUBEAFRLHES 1 W os1. ans

Addi, Eves i ncl ude di ssolution accelerators for active
vanl iln.

Fluidizing agents include light anhydrous silicic acid
and hydrous silicon dioxide. Light anhydrous silicic acid
may contain hydrous silicon dioxide (SiO;'nH,0) (wherein n
indicates an integer) as the main constituent and
specifically includes Sylysia 320 (trade name; Fuji Silysia
Chemical LTD) and AERQSIL 200 (tfade name, Nippon Aerosil
CO., LTD).

Sweetenings include Aspartame, Acesulfame K and
saccharin sodium.

Additives include dissolution accelerators for active
ingredients, namely, acids such as phosphoric acid, malonic
acid, succinic acid, DL-malic acid, tartaric acid, maleic
acid, fumaric acid and citric acid; and basic compounds
such as sodium carbonate, sodium hydrogen carbonate, sodium
citrate and sodium tartrate.

The particles of the present invention can be produced

by granulating an insulin sensitizer or an HMG-CoA
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i ngredi ents, nanmely, acids such as phosphoric acid,

mal onic 20 acid, succinic acid, DL-malic acid,

tartaric acid, maleic acid, fumaric acid and citric

aci d; and basi c conpounds such as sodi um carbonate,

sodi um hydrogen carbonate, sodilum citrate and sodi um
tartrate. The particles of the present invention can

be produced 25 by granulating an insulin sensitizer

or an HMG CoA 13 reductase inhibitor together with, if
regessasy, ihhebabovetogenhesnetithddifi nesesaecyr dithg above-
to a conventional nethod in the pharnmaceutica

heshiehegyadd et dve & anutatrdongmay becopeehoiordlbpetbbd in
granul ation, dry granulation or heated 5 granul ation

tsshph gHescndi sReCLELRAbL ¥gyarhkgh. speednuskiibhngay be
granul ator, a fluid bed granul ator dryer, an

. t .
%%%f&%%@@ E&a?@£a§95nu§aﬁ96h?r%??”BESEQEathn Be hekeed

used for granul ation. el granul ation,

Goghiig0aby SLERRIGHED 88aULHLRTrRRAISLZ! AINIEY BBeed

orned | necessary e content of an insulin

1] ' h ' c t ' ti
PEDPHLAS ke LAEGPETA, ity bl Beoposent, Lovest! an

f bly 0.1 90 t i ght 1
Lot 0 VaPadpl 000, DA L5 P e CPSL 180 RN LT can

P oirrd oo ninal el ot ekEbPr Grabbp aEfgh sacteional
h%géochloride), the content  of giogLitazoge or a.%alt
$ 20YUFR 7 cflEyHPPyand sizing may be per ormed i

necessary.

The content of an insulin sensitizer in the particles
of the present invention is, for example, 0.01 to 100 parts
by weight, preferably 0.1 to 90 parts by weight per 100
parts by weight of the particles of the present invention.

Specifically, when the insulin sensitizer is
pioglitazone or a salt thereof (preferably, hydrochloride),
the content of pioglitazone or a salt thereof is preferably
0.01 to 100 parts by weight, more preferably 1 to 90 parts
by weight per 100 parts by weight of the particles of the
present invention.

The content of an HMG-CoA reductase inhibitor in the
particles of the present invention is, for example, 0.01 to
100 parts by weight, preferably 0.1 to %0 parts by weight
per 100 parts by weight of the particles of the present

invention.



10

15

20

25

0.01 to 100 parts by weight, nore preferably 1 to 90
parts by weight per 100 parts by weight of the

particles of the 20 present invention. The content of

an HMG CoA reductase inhibitor in the particles of

the present invention is, for ldxanple, 0.01 to 100

parts by weight, preferably 0.1 to 90 parts by wei ght

per 100 parts by weight of the particles of the

present 25 invention. 14 Specifically, when the

HVG- Gadec fliics hbe, | whebi tbe HMG-@oar vedvatameoinhibiter is
thereof (preferably calciumsalt), pravastatin or a
Sedbivi s eoh épr@fsahblyhsndbﬁnﬁpaéférabiynvaécaumnsalt),
or pitavastatin or a salt thereof (preferably 5

SPAeasPatahtdr Ahsatentketeof @poeyashblinsodiamsabit),
thereof, pravastatin or a salt thereof, sinvastatin,

é&mv&%ﬁ@ﬂfﬁtaéfnpﬁfaﬂa§€£tlhh6£eﬁfsaﬁt ﬁnérééﬂnwbEeferably
preferably 0.01 to 100 parts by weight, nore

féﬁ&ﬁ %Hl% totﬁQ @ ﬁﬁéntb%f“ﬁt&?%a@@étiﬁooﬁaﬁt§ami

e’ partlc es of th 10 present invention.

gﬁ@%§8 a 10 Q?aeint$f §ogég PLERALABEI OBiRGakhStin, or

present’ i ven I on 1 nclude ora preparaflons such as

;}jfﬁ’%x%sg@?g feopdLn %ﬁeb&:@ggs‘k L8l ebs kg gmya{a&@k@fably

capsul s’ (1 ncl

EE L e o A L
é@%ggigﬁégggr(186 parts by weight of the particles of the
present invention.

The dosage forms of the solid preparation of the
present invention include oral preparations such as tablets
{including sublingual tablets and intracrally
disintegrating tablets), capsules (including soft capsules
and microcapsules), powder, granules and troches; and
parenteral preparations such as external preparations (for
example, transdermal preparations and ointments),
suppositories (for example, rectal suppositories and
vaginal suppositories) and pellets. These preparations may
be controlled-release preparations such as immediate-
release preparations or sustained-release preparations (for
example, sustained-release microcapsules).

The solid preparation of the present invention may be
in round, caplet or oblong form.

The solid preparation of the present invention can be
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exanpl e, transdermal preparations and oi ntnents),
suppositories (for exanple, rectal suppositories and
vagi nal suppositories) and pellets. These preparations
may 20 be control |l ed-rel ease preparations such as

i mredi at e- rel ease preparatioriss or sustai ned-rel ease
preparations (for exanple, sustained-release

m crocapsul es). The solid preparation of the present
invention may be in round, caplet or oblong form 25
ghedsekddbpr €pamal aeingf theepptredenesi nfetheopreaerntie

i 15 produced by fornmulating the particles of the

Phesghioni B¥gather (0gR{ hef wetbsshiypeenssabpvethentioned
above-nentioned additives according to a conventiona

ﬂ@&b@ﬂvég Lheorahagmeseyt beabehesbrahogythbal dn gnthe
formul ati on may be perfornmed by conbini ng

%%Qﬁﬁgééﬁeﬂcaﬂ‘Eé@ﬂnoﬁbgg ?%eiﬁto capsul es,

npression, coating a e i ke appropriately. The

granufali fgrfnﬁ} p%ﬁ%gﬁg‘bgfhggfggggang (I:Bfn.biﬂ‘iﬁﬁas a

stirring granu gr anul at or

f d , '
TSR ARATRG VAT Sl T cpl ten

f d : . h
St r g mthinb 6 SPPbRF)~Ealier) ﬁa%%w&agﬁan is
usually under a pressure of 0.3 to 35 k%V
E%%f@ﬁ@eﬂsuﬁéngoﬁnaaaagﬁﬁaorf5Pcexaﬁpﬁe érFﬁPﬁlgranulator

coatlng machi ne and a L ) .
or a fluid bed granulator, the mixing is performed using a

mixer such as a V-shape mixer or a tumbling mixer, and the
compression is performed using, for example, a single-punch
tableting machine or a rotary tableting machine and usually
under a pressure of 0.3 to 35 kN/cm®. The coating is
performed using, for example, a film coating machine and a
coating base may be, for example, a sugar—-coating base, a
water soluble film coating base, an enteric film coating
base or sustained-release film Coating base.

The sugar-coating base may be saccharose and one or
more species selected from talc, precipitated calcium
carbonate, gelatin, gum arabic, pullulan and carnauba wax
may be used in combination.

The water soluble film coating base includes cellulose
polymers such as hydroxypropylcellulose,
hydroxypropylmethylcellulose, hydroxyethylcellulose and

methylhydroxyethyl cellulose; synthesized polymers such as



10

15

20

25

15 coating base may be, for exanple, a sugar-coating

base, a water soluble filmcoating base, an enteric
filmcoating base or sustained-release filmcoating

base. The sugar-coati ng base may be saccharose and one

or nore species selected froméalc, precipitated
cal ci um 20 carbonate, gelatin, gum arabic, pullulan

and carnauba wax nay be used in conbination. The

wat er soluble filmcoating base includes cellul ose .
polyvenglsdehaasdibhydhoiyniapykeebkel osminoalkylmethacrylate
hydr oxypr opyl net hyl cel | ul ose, hydr oxyet hyl cel | ul ose

@@§02§mazthykhudra§yetEykteaﬂbuha&e;,sgcéhasphadma] and
pol ymers such as 16 pol yvinyl acet al

%?f%fY£ asﬁkabﬁe,aahaogbhybaebha@ﬁmbatgucﬁoaelp&&aulan
udragl E (trade nane), Roehm Pharnma] and

po'yV?ﬂ¥'8ME59hbd9E§m eegt@ﬁbyﬁagehahbqﬁaegueelaalose
e enteric filmcodating base includes

#@é9§esécﬁog¥nﬁp P#g? éylﬁeth lcellulose phthalate,

Xypropyl'neth ate

hﬁ%f%ﬁ%?ﬁéh BLMACR LB JLa sty
h%a&@%gmwngapagﬁfejﬁ%@fngz%gﬁsﬂs B

P 10 . .
DAL B R S BN RRE R B o

aci d_copol S [Eudragit S (trade narregFl gehm
R0 hATET okl LRESERSIT br GHGERE SAER) as KRB ABaIRA) ,

methacrylic acid copolymer LD {Eudragit L-30D55 (trade
name), Roehm Pharma} and methacrylic acid copolymer S
[Eudragit S (trade name), Roehm Pharmal; and natural
products such as shellac.

The sustained-release film coating base includes
cellulose polymers such as ethyl cellulose; and acrylic
acid polymers such as aminoalkylmethacrylate copolymer RS
[Eudragit RS (trade name), Roehm Pharma] and ethyl
acrylate/methyl methacrylate copolymer suspension [Eudragit
NE (trade name), Roehm Pharma].

Two or more of the above-mentioned ccoating bases may
be mixed at an appropriate proportion and then used. 1In a
coating step, a light-blocking agent and/or a coloring
agent such as titanium dioxide, talc, iron sesquioxide and
yellow iron sesquioxide; a plasticizer such as polyethylene

glycol, triethyl citrate, castor oil or polysorbates; or
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The sustai ned-rel ease filmcoating base includes 15
cel l ul ose polyners such as ethyl cellul ose; and

acrylic acid polyners such as am noal kyl et hacryl at e
copolymer RS [Eudragit RS (trade nane), Roehm Pharma]

and ethyl acrylate/ nethyl methacryl ate copol yner
suspension [Eudragit NE (trade nane), Roehm Pharng].

20 Two or nore of the above-nentioned coating bases

may be m xed at an appropriate proportion and then
usgdnitnaaidceathngsstépria bicght - bhotkirng agédi malic acid
and/or a coloring agent such as titanium di oxide,

bal sscbEbiicsasqui malydbeandsoyekkdw i ron sesqui oxi de; a

pl astici zer such as pol yethyl ene 25 glycol, triethyl
citragge Qéiiﬁrpebba@ét@@hYQQfEﬁbeﬁre@ént7lﬂﬁgamu©n may be
acid such as citric acid, tartaric acid, malic acid

Bflﬂéé&rﬁkﬁhaﬁ'ﬂaHﬁyOQeaahégtéie@orTﬂﬁs%thﬂnat1on and may
preparatlon of the present invention may be printed

zl\gg égvgg E.!Lﬁtet E)r @;ﬂgseakr%eatlon and may 5
ave a

eava I ne el ng divided. Specific

exanp%ﬁgcgglghg 385?%§p§?§g§ 08 é?f gggar@ 238Nbf the

i nven ncl u |ne by m xing

f th ti t t oget h th,
PRERBRESAAVETCERE ABGIEUC10 ment | aned addi &1 ves: (2)

sul e qbtai ned by, m. xing.the, artl bgs of
LD kheRbBHERSobtgrrB bk FiRine FhBopshrytipseof the
above- .
present invention together with, if necessary, the above-
mentioned additives;
(2) a capsule obtained by mixing the particles of the

present invention together with, if necessary, the above-

mentioned additives and then filling the mixture into a

capsule (for example, a gelatin capsule);

(3) a molded productl(for example, a tablet) obtained by
mixing the particles of the present invention together with,
if necessary, the above-mentioned additives and then
compression molding the mixture;

(4) a molded product (for example, a dry-coated tablet)
obtained by mixing one of the two kinds of particles of the
present invention together with, if necessary, the above-
mentioned additives and then compression molding the
mixture to obtain a molded product {(for example, a tablet),
and mixing the other kind of particles together with, if

necessary, the above-mentioned additives and then
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mentioned additives and then filling the mxture into

a capsule (for exanple, a gelatin capsule); 15 (3) a

nol ded product (for exanple, a tablet) obtained by

m xing the particles of the present invention together
with, if necessary, the abovel%entioned additives and
then conpression nolding the mxture; (4) a nol ded
product (for exanple, a dry-coated tablet) 20 obtained
by mi xing one of the two kinds of particles of the
pompeassingehheonikbyeeherowndh thef abovessgngiongd molded
above- nentioned additives and then conpression
pobdiiag;the mixture to obtain a nolded product (for
exanple, a tablet), and m xing the other kind of

PBY t Achesdéagptbatucw {(fori Ex3dhpleceasanyerebdetablet (a
above-nenti oned additives and then 18 conpressing the
thrtyf-Ea?é@éﬂdthBEeElWV@bl’fﬁﬂhb@n%} fBkdad opeod¥Cthe two
(5) a nolded product (for exanple, a |layered tablet (a

ﬂyh&g &9y55§€1&@Qéebk)tagtﬁk@%@n%y1ﬂbéh@qoﬁngogetha@ with,

ki'nds of partlcl es of the present 1 nvention

iﬁgﬁé@sgs&&gd,thé QBS@ésﬁéﬁt15H8daQ§&§tE%@E'Qﬂadthen

additrves a conpression nolding the mxture to

f@s?hgglﬁﬁfdgﬁgdgﬁg mQLQE Sxﬁgpl?taﬁPLQthﬁhﬁdaP?oduct

par {reles ogether Wit

&Eﬁ%ﬁ%@#ﬂ&?ﬁaa‘ﬁﬁﬁ% R e
Egégfglgéogggé Qr'%ngedl%okghe%Eer, the above-mentioned
additives and then compressing the mixture around the
above-mentioned molded product in layered form; and
(6) a capsule obtained by filling any one of the molded
products described in the above 3) to 5) (namely, a tablet,
a dry-coated tablet and a layered tablet (a multi-layered
tablet)) into a capsule (for example, a gelatin capsule).
In preparing the moided products described in the
above 4} and 5) (namely, a dry-coated tablet and a layered
tablet (a multi-layered tablet)), an intermediate layer of
an inert additive (for example, an excipient) may be
provided in order to prevent any direct contact between the
drugs contained in the particles of the present invention.
Among the above-mentioned various molded products, the
molded products described in the above 4) and 5) (namely, a

dry-coated tablet and a layered tablet (a multi-layered

tablet)) are preferable.
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(6) a capsule obtained by filling any one of the

nol ded products described in the above 3) to 5)

(nanely, a tablet, a dry-coated tablet and a | ayered
tablet (a nmulti-layered 15 tablet)) into a capsule

(for exanple, a gelatin capsulld. In preparing the

nol ded products described in the above 4) and 5)

(nanely, a dry-coated tablet and a | ayered tablet(a
multi-layered tablet)), an internediate |ayer of an

i nertNamelyj vehé¢f soledappeparahiercofii €he) pragebt 20vention

"provided in order to prevent any direct contact

betpeenethiel ydsugsltonlaiyseddi habhetpaherelinspattihées
present invention. Anong the above-nentioned various

ABhgetn produet snstibennBkAsdtpeedughd geseticbed tonthéning
above 4) and 5) (nanely, a dry-coated tablet and a

LRVAMEACE AP 8L BY! LhnlBYEESUa28 tahtgtihpdalif separate
preferable. 19 Nanely, the solid preparation of the

%g%f@t '@é{f@%&fu@?péf&areszee fryl bkék@i‘sb@? a two-

et wherein particle contal nl ng an insulin

f%ﬂ L4 ERnRE PO £ ERCTT) PRAL YavBE EpErEehing
S
BT She £20F M LhabPYST edaLaPLEL.t So0r G551 2HLY oBuLUOTayer

| ayér

arééf:%ﬁ%%?éﬁ?w@f%%l%?CSEQ%{&-QEAH%%S&%%FESEe—ﬁ%@é‘wrr- or
inhibitor; or _a three-layered tabl et er er &
2 MERPREO AYeE P sibL6E] TBEERLPuEay  AREE D P LG TagsPLE laver

lies between these two layers.

As the solid preparation of the present invention,
also preferred is the capsule described in the above 2}.
The particles of the present invention to be filled into
said capsule are preferably granules.

The content of the particles of the present invention
in the solid preparation of the present invention is, for
example, 0.1 to 100 parts by weight, preferably 1 to 100
parts by weight per 100 parts by weight of the solid
preparation of the present invention.

The content of an insulin sensitizer in the solid
preparation of the present invention is, for example, 0.01
to 99 parts by weight, preferably 0.1 to 80 parts by weight
per 100 parts by weight of the solid preparation of the
present invention.

In the case where the insulin sensitizer is
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As the solid preparation of the present invention,

al so preferred is the capsul e described in the above

2). The particles of the present invention to be

filled into said capsule are preferably granules. 15

The content of the particles &0 the present invention

in the solid preparation of the present invention is,

for exanple, 0.1 to 100 parts by weight, preferably 1

to. 100 parts by weight per 100 parts by weight of the
sobglitpreparati ansaltt hbepeeferprefieeablyn. hgdrgphloride),
content of an insulin sensitizer in the solid

phepasaténd of phegpieseohei aveat sabti shekenfeianphe, solid
0.01 to 99 parts by weight, preferably 0.1 to 80

PREbSrOYi ¥R §ht theeprdfBnpaihsehyivhi gt peefebebigl 0d1 to
preparation of the present invention. 25 In the case

@@Q%@rﬁgebynﬁéihnt§eﬁ§kéié@éfb@aalgolpt@gbbt Z20Re BY @eight
salt thereof (preferably, hydrochloride), the content

gérpi@@|¢£ﬁﬁgpﬁ¥oﬁe§gﬁélBftﬂﬁéegélﬁa phepaebitdon of the

reparation o he present invention i1s preferably 0.1

p ight, nore preferably 1 to 50 parts
%%eﬁégﬁh?ﬁ@é%€¥°§§o parts by weight of the solid

i LA e S
B EPET 8L o0, Of 1 S BT ERENErLOYRE! L R0ehes ohOt sSXBBR! Bxample,
0.01 to 99 parts by weight, preferably 0.1 to 80 parts by
weight per 100 parts by weight of the solid preparation of
the present invention.

In the case where the HMG-CoA reductase inhibitor is
atrovastatin or a salt thereof (preferably, calcium salt),
pravastatin or a salt thereof (preferably, sodium salt),
simvastatin, or pitavastatin or a salt thereof (preferably,
calcium salt), the content of atrovastatin or a salt
thereof, pravastatin or a salt thereof, simvastatin, or
pitavastatin or a salt thereof in the solid preparation of
the present invention is preferably 0.1 to 80 parts by
weight, more preferably 1 to 50 parts by weight per 109
parts by weight of the solid preparation of the present
invention.

The solid preparation of the present invention has
less toxicity and can be orally or parenterally

administered to mammals (for example, mice, rats, rabbits,
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0.01 to 99 parts by weight, preferably 0.1 to 80 parts
by 10 wei ght per 100 parts by weight of the solid
preparati on of the present invention. In the case
where the HMG CoA reductase inhibitor is atrovastatin
or a salt thereof (preferablyZ2lcalciumsalt),
pravastatin or a salt thereof (preferably, sodium
salt), 15 sinvastatin, or pitavastatin or a salt
t hereof (preferably, <calciumsalt), the content of
at@yad®@$;nbov1aesalhorsherembnkpvavabﬂaahnbeﬁnsfsapﬂ
thereof, sinvastatin, or pitavastatin or a salt
dtieseof s@fébe.solid preparation of the present
invention is preferably 0.1 to 80 parts by 20 wei ght,

nmor e phefesabllyptebarsiparbs biewprghenpein¥@ftiparts
by wei ght of the solid preparation of the present

hEWeRt | 88. 3 Thee60ht Ingr gRar atkaniAG hbenpr €sent for example,
invention has less toxicity and can be orally or

PRLESREL @S Y1 315 &Q%Paéief £t GmBRABBI $shf Ak sexaBpl e,

m<ce, rats, rabbits, 21 cats, dogs, bovi nes, horses

&nggyé gngneQ ple, 28 oﬁhﬁiﬁﬁe§égel¥yp$h§ EQEb@tes,

prepara n of e preséht invention I s uSeful as a

BEEYEntbng: and Leeat] 09980 sk of SFoLXaMBG1 . S

cone ol Tsm drsor ter I i 'sm
LT RN ION R e .
fﬁggpéfgh density lipoproteinemia, postprandial
hyperlipemia), impaired glucose tolerance (IGT), diabetic
complications [for example, neuropathy, nephropathy,
retinopathy, cataract, macroangiopathy, osteopenia,
diabetic hyperosmolar coma, infections (for example,
respiratory tract infection, urinary tract infection,
alimentary canal infection, dermal soft tissue infection,
inferior limb infection), diabetic gangrene, xerostomia,
hypacusis, cerebrovascular disorder, peripheral blood
circulation disorder], obesity, osteoporosis, cachexia (for
example, cancerous cachexia, tuberculous cachexia, diabetic
cachexia, hemopathic cachexia, endocrinopathic cachexia,
infectious cachexia, or AIDS-induced cachexia}, fatty liver,
hypertension, polycystic ovary syndrome, renal diseases
(for example, diabetic nephropathy, glomerulonephritis,

glomerulosclerosis, nephrotic syndrome, hypertensive

nephrosclerosis, end-stage renal diseases), muscular
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hypertriglyceridema, (famlial) hyperchol esterol em a,
hypo- hi gh density |i poproteinem a, postprandial 10
hyperli pem a), inpaired glucose tolerance (IGI),

di abetic conplications [for exanple, neuropathy,
nephropat hy, retinopathy, catZ¥act, nmcroangi opathy,
osteopeni a, diabetic hyperosnolar conma, infections

(for exanple, respiratory tract infection, urinary

tract infection, 15 alinmentary canal infection, dernal
dgstrophgueniyntectien, infatektion,| angihaf pecton)s.,

di abeti c gangrene, xerostom a, hypacusis,
cerebrovascullar disorder, (fieri prampllebl cedebral infarction,
circulation disorder], obesity, osteoporosis, cachexia
tEpeprexapphekefancgeQusncaehextantt shanevneys syndrome X,
cachexia, diabetic 20 cachexi a, henopathi c cachexi a,

?Qﬁéﬁhﬁ@@@&h59n8§6ﬁ8X|ﬁ perh8Gl i pumigaChgpedin@nlinemia-
Al DS- i nduced cacheX|a ?atty l'iver, hypertension,

Eﬂ&ﬂ&%&tégn %§?Yd§¥egﬁgge +{:RBak q%%%aéﬁémﬁﬁ@r leukemia,

exanpl e iC nep ropat Y, glonerulonephrltls

g%QQEE“EQEEF§f° késtgﬁgheghbsr§yQQFaneanege$rtg@%&%sble

nephrosc efo stage fenal di'seases) _
BREED: lmdfellé e pE0RE L aMYBREFC kT anr iedl, tnl TantaebRy
cht Eéﬁ&%%h@ﬂlgyngﬂaﬁsls%eﬁ“ra?éa%?ss%??%*&onic
S AeBR o i o PRRF Tt BrorBopREl LES RnPRt o Patigensa cRr L £18

breast cancer,_ prostate cancer, skin cancer% .
AeEPrBANE, lumbago, gout, postoperative or traumatic

inflammation, swelling, neuralgia, pharyngitis, cystitis,
hepatitis (including non-alcoholic fatty hepatitis),
pneumonia, pancreatitis, inflammatory colonic disease,
ulcerative colitis], wvisceral obesity syndrome, or
arteriosclerosis (for example, atherosclerosis).

The solid preparation of the present invention is also
useful for secondary prevention of the above-mentioned
various diseases (for example, secondary prevention of
cardiovascular events such as myocardial infarction) and
inhibition of progression in these diseases (for example,
inhibition of the progression from impaired glucose
tolerance to diabetes, or inhibition of the progression to
arteriosclerosis in diabetic patients).

A dose of the solid preparation of the present

invention may be an effective amount based on an insulin
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bowel syndrone, acute/chronic diarrhea, inflammatory
di seases [for exanple, Alzheiner's disease, chronic
rheumatoid arthritis, spondylitis deformans, arthritis
10 deformans, |unbago, gout, postoperative or
traumatic inflammation, swelld%hg, neuralgia,
pharyngitis, cystitis, hepatitis (including
non- al coholic fatty hepatitis), pneunonia,
pancreatitis, inflammtory col onic di sease,

skpeifitzee enti ahsHMGvisderaducleset ynojhditore coptaibed in
arteriosclerosis (for exanple, atherosclerosis). The
sal ddspieédapatpapratfionhe present invention is al so
useful for secondary prevention of the above-nentioned
vari ouRedeg€agesvefl amcaxanpeanseaendany spheieiziean iaf
cardi ovascul ar events such as nyocardi al infarction)

280a29yi bhobi tbo800f mgragyssprefeirapi hese 1diseasesmg/day
(for exanple, inhibition of the progression from

bgpahaggtglyg0§8 bggyeggggﬁtgo di abetes, or inhibition
of the progression to eriosclerosis in diabetic

pat i efflségeAcggéewﬁfert—:-h‘Eh%oh.hgu@?ﬁpgﬁﬁg'lgﬁ‘z%E: tige

pr esent invention may be an effective anpunt based

BLo80: LBSULL L sy gﬂi bEigg! 2Rd 88 rHs GRAedue! age

con safl dsol | prepara I on.
S 09t b Ea0enh Tty P et BrabPy B0a 108 105 by ol HBK oy,
grefgggbiy(?g Eg di%gyﬁag Eér adult (60 kg body weight).
In the case where the insulin sensitizer is
rosiglitazone maleate, the effective amount of
rosiglitazone maleate is usually 1 to 12 mg/day, preferably
2 to 8 mg/day per adult (60 kg body weight).

The effective amount of an HMG-CoA reductase inhibitor

is usually 0.01 to 500 mg/day per, preferably 1 to 100

mg/day per adult (60 kg body weight).

In the case where the HMG-CoA reductase inhibitor is
atorvastatin calcium, the effective amount of atorvastatin
calcium is usually 1 to 100 mg/day, preferably, 5 to 80
mg/day per adult (60 kg body welght).

In the case where the HMG-CoA reductase inhibitor is
pravastatin sodium, the effective amount of pravastatin
sodium is usually 1 to 100 mg/day, preferably 5 to 50
mg/day per adult (60 kg body weight}.

In the case where the HMG-CoA reductase inhibitor is
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In the case where the insulin sensitizer is

pi ogl i tazone hydrochl oride, the effective anount of

pi oglitazone hydrochloride is usually 7.5 to 60

ng/ day, preferably 15 to 45 ng/day per adult (60 kg

body weight). 10 In the case w®dere the insulin

sensitizer is rosiglitazone naleate, the effective

amount of rosiglitazone naleate is usually 1 to 12

ng/ day, preferably 2 to 8 ng/day per adult (60 kg
Hofyayehohh) . tHBec eféeci vycampontt obf samvefatbAd is usually
reductase inhibitor 15 is usually 0.01 to 500 ng/ day

Pefo DPeefRGABLY, lptordPOb1pUubday germadaby (60 kdubobdy60 kg
wei ght). In the case where the HMG CoA reduct ase

gggyb&épﬁhfﬁ. atorvastatin calcium the effective
anount of atorvastatin calciumis usually 1 to 100

ny/ da f I t - d uk g i
0 ta, B£8R Ve nOndE Sphmuaecagh i 0cko 1o

LELOLECESLE cPUBYGR A SPELURL Bl Ve AOuGhain
foit 2 9sTrttRY aadetamalchefingh PaREPaER 1 o ¢
ARk BEF roPE bty | §0 2006 1869RG) day, preferably 5
case Wheree! HELINXBRRFRULER 0] FHAI BFEBFPHESiRveRion, the
combination ratio between an insulin sensitizer and an HMG-
CoA reductase inhibitor can be selected appropriately
depending on a subject to be administered, disease to be
treated, a combination of drugs and the like. For example,
0.01 to 100 parts by weight, preferably 0.1 to 10 parts by
weight of an HMG-CoA reductase inhibitor may be usually
used per 1 part by weight of an insulin sensitizer.

By using the solid preparation of the present
invention, superior effects such as 1) enhanced actions of
an insulin sensitizer and/or an HMG-CoA reductase inhibitor
(for example, preventing and treating action of diabetes,
hypercholesterolemia and the like), 2) reduced dosages of
an insulin sensitizer and/or an HMG-CoA reductase inhibitor,
3) reduced adverse effects (for example, increase of body
weight, rhabdomyolysis, myopathy,'liver dysfunction,
jaundice, hypersensitivity) of an insulin sensitizer and/or

an HMG-CoA reductase inhibitor can be obtained as compared
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5 pitavastatin calcium the effective anmount of
pitavastatin calciumis usually 0.5 to 10 ng/ day,
preferably 1 to 4 ng/day per adult (60 kg body
weight). In the solid preparation of the present

i nvention, the conbination ra&s o between an insulin
sensitizer and an HMG 10 CoA reductase inhibitor can
be sel ected appropriately depending on a subject to be
adm ni stered, disease to be treated, a conbination of

WItlgSs dRgléhesti ke. affoinsxanpl eensOtDietootOBNPHEMGS COR
wei ght, preferably 0.1 to 10 parts by weight of an

M Lods & egduriBseoi-nhi bi tor may be usually 15 used per
1 part by weight of an insulin sensitizer. By using

the sphidg ?;f@aﬁfébgfagioﬁthpﬁﬁéeﬁkeséﬂﬁeﬂhbeﬂtlon may be
superlor effects such as 1) enhanced actions of an

&liﬁ é&ﬂ%#ﬁé%f&naﬂgéﬂr aEOEPQﬁEQQnEeQEﬁga§ﬁlch has no

I bi't of exanpl'e, preventing and treéating
a{z%%’é‘e"%? ARELSR Oy RNEEEE SLER LAY aRchitcon
20010150 P COR EeAUEiagest DOLLASC o b GHERS e e
e R LA T
and/ or 25 an  HMG CoA reduct ase i nhi bi .
JewalwédS%@szeBhﬁ%Féh”Qs‘wweg%ﬁgFerﬂeiéCeFl% Eﬁgaﬁlﬁg
sensitizer or an HMG CoA reductase inhibitor. The
a@en s Hr ePanbirohesityhdrpgedent hyaoEandNengdyuge”
“antithrombotic drugs”, “hyperlipemia treating agents
(excluding HMG-CoA reductase inhibitors)” and “diuretics”

The “diabetic treating agents {(excluding insulin
sensitizers)” include insulin preparations (for example,
animal-derived insulin preparations extracted from bpvine
or swine pancreas; human insulin preparations which are
synthesized with genétic engineering using Escherichia colil
or yeast; insulin zinc; protamine insulin zinc; insulin
fragments or derivatives (for example, INS-1)), o~
glucosidase inhibitors (for example, voglibose, acarbose,
miglitol, emiglitate), biguanide agents [for example,
phenformin, metformin, buformin, or their salts (for
example, hydrochloride, fumarate, succinate)], insulin
secretagogues [sulfonylurea agents (for example,

tolbutamide, glibenclamide, gliclazide, chlorpropamide,

tolazamide, acetohexamide, glyclopyramide, glimepiride,
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used in conbination with a concom tant drug which has
no 5 adverse effects on an insulin sensitizer or an
HMG CoA reductase inhibitor. Such a concom tant drug
i ncludes one or nore selected from"diabetic treating
agents (excluding insulin seitizers)", "diabetic
conplication treating agents", "anti-obesity drugs”,
"hypot ensi ve drugs", 10 "antithronbotic drugs"”,
"hyperlipema treating agents (excluding HVG CoA
geiiptzade, | ghiybiizols); ampaydivnidel csategthnidgi-abetic
treating agents (excluding insulin sensitizers)"
nbtlgénidsubkrnipeepaiatumnsaltohyedxanmel, e GLP-1],

ani mal -derived insulin preparations extracted from
QoyépeidbpeptsvhBe PUNEhAABI tbugan forsekanple, NVP-DPP-278,
preparations which are synthesized with genetic

BP0\ BEET 8- H?PngzgscﬂﬁFbgh'aoﬁokhe Q5 kk§asB3 hgeHlikRs (for

2|nc protam ne insulin zinc; i1nsulin fragnents or

%ﬁ%ﬁé'véﬁ é&@é4§xa§RL986hNSA1)hL ac-8bycosidases2, AJ-

itors (for exanple vogl i bose, acarbose, 20

@E@#'tﬁhs ?ﬁh@b?takﬁl4ozl?Va”bﬂ9lﬁﬂeﬁb§nEEQ% q&@%p%%ample,

enfornmn ormn ofmn; or their salts (fo

gxgﬁ?#ﬁtlggg %HE?FhQQVrEHqagaéﬁggﬁﬁ%%bggt?Lhﬁbl%§¥E'Qfor

ecretagogues onyfurea ag exanpl e
am de i benc

%ﬁ%ﬁﬁi?opﬁﬂ?a %nFSFg%ggl82Y088898%%§5wndénhlbltors (sox
I
GLycLopyraf de. ol LIS L1de, L o2 B RLELIS qlucose-c-

phosphatase inhibitors, glucagon antagonists), and Sodium-
glucose cotransporter (SGLUT) inhibitors (for example, T-
1095).

The “diabetic complication treating agents” include
aldose reductase inhibitors (for example, tolrestat,
epalrestat, zenarestat, zopolrestat, minalrestat,
fidarestat (SNK-860), CT-112), neurotrophic factors (for
example, NGF, NT-3, BDNF), neurctrophic factor
production/secretion promotors [for example, neurotrophin
production/secretion promotors described in W001/14372, for
example, 4-{(4-chlorophenyl)-2-(2-methyl-l-imidazolyl) -5~ (3~
(2-methylphenoxy) propyl)oxazole) ], PKC inhibitors (for
exampie, LY-333531), AGE inhibitors (for example, ALTS46,
pimagedine, piratoxathin, N—phenacylthiazolium bromide
(ALT766), EX0-226), active oxygen scavengers (for example,

thioctic acid) and cerebral vasodilators (for example,
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mtiglinide or its calciumsalt hydrate, G.P-11,

di pepti dyl peptidase IV inhibitors (for exanple,

NVP- DPP- 278, PT-100, NVP-DPP-728, LAF237, or the

i ke), 03 agonists (for 5 exanple, CL-316243,
SR-58611- A, UL-TG 307, S 2265527 AJ- 9677, BMs- 196085,
AZ- 40140), anylin agonists (for exanpl e,

pram intide), phosphotyrosi ne phosphatase inhibitors
(for exanple, sodiumvanadate), glyconeogenesis
thhpbiter, smekdl etdxanmnl e, gl ycogen phosphoryl ase

i nhibitors, glucose-6 10 phosphatase inhibitors,

gl ucagae aaha&gedbeliky athgSodiimdlgleieestral anti-obesity
cotransporter (SG.UT) inhibitors (for exanple, T-

4088 (FBe edhaBekl, C deFRnir Alriagil nidl, © FHelnFl 123G,
i nc ude al dose reductase inhibitors (for exanple,

babheém&nel5s%§'t&%§lt i Ale, %& %%%%nezoﬂélﬁa‘fﬁﬂétbamlne,

m nal r est at ar est at , CT-112)

HQEEBHBQph?ﬁe&iﬁ%@%ﬁaﬁ%ﬁgmlﬁé lﬂ%béﬁ%@re&Y 3%@5@N€%tlc

neurot roph productidn/secretion profvtors
i e g R
hl I
%ﬁgw@iﬁy? RoSSef i opor FBeAdare) FLEE"%Q- i BB 3523%5(5fzdr AJ-
BT LT EEE b AEFb, Bkl BB (o
N- phenacyl t hi azol i um brom_de (ALT766 EXC>2§¥%
ngs } and

Sﬁﬁmﬂéeox}ﬁgﬁl§eaFgﬁébﬁ§l@ﬂéFYé%§H§P§r°?@lFm

aci d) and cerebral vasodilators (for exanple, 27
cholecystokinin agonists (for example, llntltrlpt, FPL-

15849).

The “hypotensive drugs” include angiotensin converting
enzyme inhibitors {(for example, captopril, enalapril,
delapril}), angiotensin II antagonists (for example,
candesartan, cilexetil, losartan, eprosartan, valsartan,
telmisartan, irbesartan, tasosartan), calcium antagonists
(for example, manidipine, nifedipine, nicardipine,
amlodipine, efonidipine), potassium channel openers (for
example, levcromakalim, L-27152, AL 0671, NIP-121), and
clonidine.

The “antithrombotic drugs” include heparin‘(for
example, heparin sodium, heparin calcium, dalteparin
sodium), warfarin (for example, warfarin potassium}, anti-
thrombin agents (for example, aragatroban), thrombolytic

agents (for example, urckinase, tisokinase, alteplase,
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tiapride, nmexiletine). The "anti-obesity drugs”

i nclude central anti-obesity drugs (for exanple,
dexfenfl uram ne, fenfluram ne, phenterm ne,

si butram ne, anphepranone, dexanphetam ne, 5 nazi ndol,
phenyl pr opanol ami ne, cl obenzor2¥k), pancreatic |ipase
inhibitors (for exanple, orlistat), R3 agonists (for
exanpl e, CL-316243, SR-58611-A, UL-TG 307, SB-226552,
AJ- 9677, BMs-196085, AZ-40140), peptidic anorectics
fébeplesapphenteppiise, ChFEtEpilbisaly pdatetletphiggregation
factors)) and 10 chol ecyst oki nin agoni sts (for

exnipl eorki nfbtr epampERL.- t18848) dihke hvhypahdosiide) ,
drugs” include angiotensin converting enzyne

EhbBtE96S, (EehyEXagpkapegtBtepr berapialsapsiokdium and
del april), angiotensin Il antagonists (for exanple, 15

géﬁgsé%iaee ﬁ;,h%@hubrlbasart an, eprosartan,
val saft an, m sart an |rbesartan tasosartan),

Calc'fﬂéan 9%89i§b§ml§fQEe§%§ |§geﬁ%§'qb&bﬂﬁd1ng HMG-CoA
ni f edi pi ne, “hi cardi pI ne, i pine, efonidipine),

POLASEALT, AACOEL 590875, SSRGS ompoges, fcox
%#%Qﬁ éaggﬁgggfhergkghrgggggb%agruQElnl%EFQQ%ehepar'n

arrh gparin-calci um

oL eptel D osO0lun) tentar 1 L, BXATPLS AL L,
SfagpLioban) y LhLombelyll ¢ ndSeRtent (oG RERURLS
pirifibrate, ronifibrate, simfibrate, theofibrate),
squalene synthase inhibitors (for example, the compounds
described in W097/10224, for example, 1-[[{(3R, 5S)-1-(3-
acetoxy-2, 2-dimethylpropyl)-7~chloro-5-(2, 3-
dimethoxyphenyl)-2-oxo-1, 2,3, 5-tetrahydro-4,1-
benzoxazepine-3-yllacetyl]piperidine-4-acetic acid), ACAT
inhibitors (for example, Avasimibe, Eflucimibe), anion-
exchange resins (for example, cholestyramine)}, probucol and
nicotinic acid drugs (for example, nicomol, niceritrol,
ethyl icosapentate, phytosterol (for example, soysterol),
y-oryzanol).

The “diuretics” include xanthine derivatives (for
example, sodium salicylate theobromine, calcium salicylate
theobromine), thiazide agents (for example, ethiazide,
cyclopenthiazide, trichlormethiazide, hydrochlbrothiazide,

hydroflumethiazide, benzylhydrochlorothiazide, penflutizide,
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28 nat epl ase, nontepl ase, pamtepl ase), platelet
aggregation inhibitors (for exanple, ticlopidine

hydrochl oride), «cilostazol, ethyl icosapentate,

beraprost sodi um and sarpogrel ate hydrochloride. 5

The "hyperlipem a treating aget s (excl udi ng HMG CoA
reductase inhibitors)" include fibrate conpounds (for
exanpl e, benzafi brate, beclobrate, binifibrate,
ciprofibrate, clinofibrate, clofibrate, clofibric
poldgthietbfiebaatiemetbyeoflothdbe idgenf ibitdzialldosterone drugs
nicofibrate, 10 pirifibrate, ronifibrate, sinfibrate,

theof ERanpey, spiuvahenacsyhkhase ianltichichens chabonic
exanpl e, the conpounds described in W97/10224, for

8ﬁﬁ?&k&sellhhi38to§§)(¥0Q3example, acetazolamide},
acet oxy- 2, 2-di net hyl propyl )-7-chloro-5-(2,3

&L 1B BeXY RBRBYEL) TAnaNdud, %r% 2- iebrakydi14, lchl®rthalidone,
benzoxazepi ne- 3-yl ] acetyl ]plperldlne 4-acetic acid),

ﬁg?gﬁsiag'bihQEﬁaﬁEBE)eX?QBE%mlé%asﬁ@bg%rbgueucb%h%%bmlc

ani on- exchange“resins exanpl e [estyram ne)

ggfaucghrsegnla ghﬂgeﬁﬁﬁpg dr0%,ChanGRaP! €,

nlcer cosapentate phyt ost er o

o BB LU IR el prosaracicn

exa sodi um, sal i | ate theobron1ne ium .
g§|Fﬁ9|aF%8eP cOBVERERER. apﬂ.azFaacgaéﬁFE%(?ﬁPg is not
exanE et hi azi de, cy clgﬁenthlaz %1 1 ¢
tinehedr AREhFASY (BaYhPRr BEREBLSERESRS gdmultaneously or a

staggered times. Alternatively, a single dosage form
containing the solid preparation of the present invention
and a concomitant drug may be administered to a subject.

A dose of a concomitant drug can be selected
appropriately based on the clinical dose. The combination
ratio between the sclid preparation of the present
invention and a concomitant drug can be selected
appropriately depending on a subject to be administered, an
administration route, disease to be treated, symptoms and a
combination of drugs. In the case where a subject to be
administered is a human, 0.0l to 100 parts by weight of a
concomitant drug may be used per 1 part by weight of the
solid preparation.

Thus, by using a concomitant drug, superior effects
such as 1) enhanced actions of the solid preparation of the

present invention and a concomitant drug (synergistic
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25 hydrof I unet hi azi de; benzyl hydr ochl or ot hi azi de,
penflutizide, 29 polythiazide and net hycl ot hi azi de),
anti - al dosterone drugs (for exanple, spironol actone,
trianterene), carbonic anhydrase inhibitors (for
exanpl e, acetazolam de), chl ad®benzenesul fonam de
drugs (for exanple, chlorthalidone, 5 nefruside,

i ndapam de), azoseni de, isosorbide, etacrynic acid,
pi ret ani de, bunetani de and furosem de. The tim ng of
aduishsbfathendefigshe 20! rddpredadatagres off the solid
present invention and a concomtant drug is not

bi_- bLedtapf bheyheaprbgecadminveheied sirmdl caneeusltand drug
O staggered tines. Alternatively, a single dosage

&eéathQBBaaﬂlaesaa@ sol queaeaa&attags@fwh@g RhRSLRlre

|nvent|on a concom tant drug nay be adm ni stered

§§gé§gh 1nélgeaﬁgqggze§aacgwl&@apc%au e%&s%eeffects

appropriate on the clinical dose

?ﬁnphgagogpd % ég%aelgﬁt thEh?r§gth %%%ﬁ%ﬁ%hpgdg a

e presen ron an a concom tant drug can be

| ect di bject to b
éﬁﬁﬁniﬁwﬁﬁﬁr csaﬁloé. gﬁ?é@. SR°route, di sease Lo be
treat ngg |nat|on of dr Sb Inﬁ%ﬁe. d
case E?é 3 SBye et8r6§e§ SHTERFLO8, ¥4l P FeRARINE
0.01 to, 100 parts _by weight of a concon1tagt dru% may
be @@E@lbewlghpéﬁfeﬁ?nﬁél§HtR8¢eFﬁéces§WF@P €S, amples

preparation. Thus, by using a concom tant dru
30PEXBRrENERERS Examples which are not intended to limit

the present invention.

In the following Reference Examples and Examples,
products that meet the Japanese Pharmacopoeia 14th Edition
were used as various additives such as magnesium stearate.
The symbeol % shown in the Reference Examples and Examples

indicates % by weight, unless otherwise specified.

Reference Example 1 (Production of mixed powder containing
atorvastatin calcium)

Atorvastatin calcium (43.4 g) that is previously
ground with an atomizer grinding machine (Fuji Paudal CO.,
LTD, Model K-II-1l, screen size 2.0 mm@), calcium carbonate
(75.2 g) (NITTO FUNKA KOGYO KK), crystalline cellulose
(136.6 g) (trade name: PH101l, Asahi KASEI Corporation},
lactose (54.4 g) (Maigret) and croscarmellose sodium (FMC)

(10.2 g) are put in a fluid bed granulator (POWREX
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such as 1) enhanced actions of the solid preparation

of the 25 present invention and a conconitant drug
(synergistic a 30 action of the drugs), 2) reduced

dosages of the solid preparation of the present

invention or a concomtant drugl (reduction in dosage
conpared wth those when they are adm nistered

i ndividually) and 3) reduced adverse effects 5 of the
solid preparation of the present invention and a
comrpotiatdoh , dLAaB-1an b&hehtetoned sdierdiomfdfepoliyswrbate 80
present invention will be explained in detail wth

ref seeqge (ke aBef eparce REFONUIETW-BIBW! &ho @Wdporation) and
Experi mental Exanples which are not intended to limt

iagdkeﬁy@&%g%eu%qeﬁsleow 6.l91 e ialdsewi ne, Reftelrenad 6 mr)

Exanpl es and Exanpl es products that neet the

138ra %39e§h§hﬁa%ﬁ%°§1' %tl&teh 1Bl @hh 1 ML alx'ﬁle%ﬂ%d to

Val‘l US additives such as magnesi um st ear at e.

g. gk g\ﬁ%) in the tﬁ%f ‘:rre‘:s%‘ieca%)fa:?}la%%l%@d %)iq_rrpg ?% are

b wel unl ess ot herw se spec

?@%?éeﬁ. ﬁsgégﬁ%ﬁg teé?r Sty (&Y ,@3?313155“%{%? dafivgerete
(1244, 8) b BABRUE, Al oy LA
s¢reen size 2.0 mmo), cal cium carbonate (75.2 Q)

FNF?$ RA-KOGYO KK), crystalline cellul ose

Reference Example 2 (Production of mixed powder containing
atorvastatin calcium}

Atorvastatin calcium (43.4 g) that is previously
ground with an atomizer grinding machine {(Fuji Paudal CO.,
LTD, Model K-II-1l, screen size 2.0 mmg) and calcium
carbonate (75.2 g), crystalline cellulose (136.6 g),
lactose {54.4 g) and croscarmellcose sodium (10.2 g) are put
in a fluid bed granulator (POWREX Corporation, LAB-1}.
Thereto a solution of polysorbate 80 (1.36 g), sodium
ascorbate (0.07 g) and hydroxypropylcellulose (6.84 g) in
water (116 mL) is sprayed and the mixture is granulated and
dried to obtain granules. To the resultant granules (311.6
g) are added croscarmellose sodium (9.73 g) and magnesium

stearate (1.63 g) to obtain mixed powder.

Reference Example 3 (Production of mixed powder containing
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(136.6 g) (trade name: PH101, Asahi KASE
Corporation),- lactose (54.4 g) (Maigret) and
croscarnel l ose sodium (FMC) 25 (10.2 g) are put in a
fluid bed granul ator (POAREX 31 Corporation, LAB-1).
Thereto a solution of polysorbaze 80 (1.36 g) (trade
name: RHEODOL TW 0120, Kao Corporation) and

hydr oxypropyl cel lul ose (6.84 g) (NISSO in water (116
m.) is sprayed and the m xture is granul ated and

oibed itta zonebhdidroghditi’le) To the resul tant granul es
(311.6 g) are added croscarnellose sodium (9.73 Q)

and mpgeesiitmzeneahdideochld3de) (1BA.HElg)CHEM@se (305.4
| NDUSTRIAL CO., LTD) to obtain m xed powder. 10

Bsf ehencaranelse 2a0RiQdUqlion ¢f) NS ROWRNical Company

containing atorvastatin calciun Atorvastatin calcium
(435, Bhel Bl 1 L aLaletq oW M AT poration,
[ : .cal ci

%ﬂf??yil éﬁeﬁﬁgoﬂ‘éﬁ?sagﬁé%?} %&: 2*%%?%%%?3@%6%%1% % (20
and.croscar se_sodi_um . 7 oo aLflui
30q5r SRERE or e Bl Scarpavsd o the Hixtdhelie o o

| uti f I 8 1.36 : di bat
So-ay 875" 0P8 SR E, PPt ot T BSE A eone
water (116 ni) is sprayed and the m._xture is . 13.7
grantiftsted 44Rd® @i édet §998CacR TGt PSss Cat6 e (13.7 9)

resul tant granules (311.6 ) are added croscarnel | ose
gggi@ﬁgpgg;gmgftgﬁgaﬁggﬁésﬁ%ng) to obtain mixed powder.

Reference Example 4 (Production of mixed powder containing
simvastatin)

Simvastatin (50.1 g) containing 0.3% of
butylhydroxyanisole, lactose (296.25 g), crystalline
cellulose (100 g) and citric acid (6.25 g) were put in a
fluid bed granulator {PAUREX COPQORATION LAB-1). Thereto a
solution of hydroxypropylcellulose (15 g} in water (250 mL)
was sprayed and the mixture was granulated and dried to
obtain 450 g of granules. The above described process was
repeated to obtain another 4533 g of granules. To the
resultant granules (903 ¢g) were added crospovidone (48.24
g) (ISP) and magnesium stearate (14.48 g)-to obtain mixed

powder.

Reference Example 5 (Production of mixed powder containing
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stearate (1.63 g) to obtain m xed powder. 25 Reference
Exanpl e 3 (Production of m xed powder containing 32

pi oglitazone hydrochl oride) Pioglitazone hydrochl oride
(132.2 g), lactose (305.4 g¢g) and carnellose cal ci um
(14.4 g) (Gotoku Chenical Conp®hy LTD.) are put in a
fluid bed granul at or (PAUREX Corporation, 5 LAB-1).
Thereto a solution of hydroxypropylcellulose (12.0 Q)
in water (188 nlL) is sprayed and the mxture is
gimmabbgtdnand dried to obtain granules. To the
resultant granules (440.8 g) are added carnell ose

cal ci 8am{a8tZtgh (&0dlAaghesbniresnéagale3¢10o32 g) to
obtain m xed powder. 10 Reference Exanple 4
pReouholroryahigbied pawtesecdaDal.bi Y, prevadbatiniyged
Sinmvastatin (50.1 g) containing 0.3% of

butyLhydroxyaniigebeon! schase CREMIZATILO.CLYSLAl bhdecitric
15 cellulose (100 g) and citric acid (6.25 g) were put

é@l& (7L gi gy bgdrgr gnul ahos EPAYREXEOGLRATL GRoEABPAIREX

Thereto a solutlon of hydroxypropyl cellul ose (15 g)

25
£8p @&og ﬂaﬂhﬁegﬂ%@eg%eg aﬂggteaglahxb%ga%a by

gr anu ate obtain 4 g of granul es

ahoue: deagrLhed RLosgss ues . 20.rensslf La dakai )

ano grand ul fant "granul es

%ﬁ%ﬁ%@-uﬁféﬁe%ﬂgtsnﬁliﬁ§°v'ggﬁﬁg‘4 128 (@s(heh) a0 sprayea

and the mixture was granulated and dried to obtain 518 g of
granules. The above described process was repeated to
obtain another 528 g of granules. To the resultant
granules (1046 g) were added crystalline cellulose (58.42
g}, crospovidone (46.74 g} and magnesium stearate (17.33 g)

to obtain mixed powder.

Reference Example 6 (Production of mixed powder containing
pioglitazone hydrochloride)

Pioglitazone hydrochloride (20.5 kg), lactose (44.31
kg} and croscarmellose calcium (4.464 kg) were put in a
fluid bed granulator (PAUREX COPORATICN, FD-WSG-60).
Thereto 2.232 kg of polyvinylpyrrolidone K30 (BASF) was
sprayed using a solution of polyvinylpyrrolidone K30 (3.732
kg) in water (33.59 L}, and the mixture was granulated and
dried to obtain granules. To the resultant granules (1000

g} were added croscarmellose sodium (36.42 g) and magnesium
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powder. 25 Reference Exanple 5 (Production of m xed
powder containing 33 sinvastatin) Sinvastatin (60.12
g) containing 0.3% of butyl hydroxyani sol e, |actose
(409.5 g), pregelatinized starch (30 g) (N PPON
STARCH CHEM CAL CO.,LTD.) and #tric 5 acid (7.5 g)
were put in a fluid bed granul ator (PAUREX COPCRATI ON,
LAB-1). Thereto a dispersion prepared by dispersing
pregel ati nized starch (30 g) in 33% (v/v) ethano
gt@arankt) (dndét hentaddbhginamdéxe@3pbwik) .was sprayed
and the m xture was granul ated and dried to obtain 518
g of 10 granul es. The above descri bed process was
repeated to obtain another 528 g of granules. To the

EgaMplant (graRubesohl846a0)apeiugeqdded crystalline
cellulose (58.42 ¢g), crospovidone (46.74 g) and

nmagneshunyskear ghedatl’ og3rererktAcebEabApTexed (BOWIS and the
15 Reference Exanple 6 (Production of m xed powder

T . . h . PLoali _
T e el o Ll et ity

£ gp5epreLbemcrral SLUmLAICA BRMIEI B BT cBfico core
00554, BT3RS0 aREH Ke MR BARhoL, SaBR RSB EREhas o0

K30 (3.732 . .
mg o% atorvastatin and 30 mg of pioglitazone.

g

Example 2 (Production of a capsule}

Into a No. 0 gelatin capsule, the mixed powder of
Reference Example 1 (85 mg) and then the mixed powder of
Reference Example 3 (120 mg) are filled to obtain a capsule

containing 10 mg of atorvastatin and 30 mg of pioglitazone.

Example 3 (Production of divided powder)

The mixed powder of Reference Example 1 (85 g) and the
mixed powder of Reference Example 3 (120 g} are mixed 1in a
Iplastic bag. The resultant mixture is filled into
laminated polyethylene bags in an amount of 205 mg per a
bag to obtain divided powder containing 10 mg of

atorvastatin and 30 mg of picglitazone per a bag.

Example 4 (Production of a layered tablet)

The mixed powder of Reference Example 1 (85 mg) is
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kg) in water (33.59 L), and the m xture was granul at ed
and dried to obtain granules. To the resultant
granul es (1000 25 g) were added croscarnel |l ose sodi um
(36.42 g) and magnesi um 34 stearate (4.16 g) to obtain
m xed powder. Exanple 1 (Produg®ion of a capsule) The
m xed powder of Reference Exanple 1 (85 g) and the 5
m xed powder of Reference Exanple 3 (120 g) are m xed
in a plastic bag. The resultant m xture (205 ng) is
tohbedsisptousdnyoa @apdledtiny capdihne t(&idumsain Seisakusho
capsul e containing 10 ng of atorvastatin and 30 ng of
pirogl, i tapeeeintOMEXEIBke £2( Pageueld makdfeta )capsidre)
Into a No. 0 gelatin capsule, the m xed powder of

petesareecExanBl /Y c85ahl) rapehbhpenthBemikxadppRuder of
of Reference Exanple 3 (120 ng) are filled to obtain

§$9@E§HE% Eﬁgﬂbébnbng%§@ ﬁ@)oﬁsak%hﬁé%%%kﬁnu%@@rsgé?&essure

pi oglitazone (Production of divi

8@"‘@‘3@/3{&9 f%xgg*\c/\gf’f@”?l%fé??@&e’égﬂ tExa’f‘Hé n(ésﬁ’éaﬁ);

nd t m xed erence anp e

BRELEEECo08, ), BLESLLS A0, ThechasbEant ol Xiens ner-

| am™nat ed poI er
I TR aéaﬁwggﬁ%pﬁﬁgihﬁ %EVhSeSfp°““er
Rlgghitazonc per2:0a9, PPl 65 o B ONELR" 18 zc-s,
Shin-Etsu Chemical Co., LTD), titanium dioxide (12.5 g)
(Ishihara Sangyo Co., LTD.), polyethylene glycol 6000 (8.32
g) (Sanyo Kasei COQ., LTD.), yellow iron sesquioxide (0.12
g) (Ansted) and water (960 ¢g) so as to attain 6 mg of

coating per a tablet. Thus a film coated tablet containing

10 mg of atorvastatin and 30 mg of pioglitazone is obtained.

Example 5 (Production of a layered tablet)

The mixed powder of Reference Example 2 (170 mg) is
compressed using a tableting machine (Kikusui Seisakusho
LTD., Tableting Machine for Layered Tablets) under a
pressure of 0.5 kN/cm?® and further, the mixed powder of
Reference Example 3 (120 mg) is compressed under a pressure
of 5 kN/cm? to obtain a layered tablet. The resultant
tablets {205 g) are put in a coating machine (Freund, HCT-
20} and coated with a film suspension of

hydroxypropylmethylcellulose (62.2 g), titanium dioxide
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25 The m xed powder of Reference Exanple 1 (85 ng) is
conpressed using a tableting machi ne (Ki kusu

Sei sakusho LTD., Tabl eting Machine for Layered

Tabl ets) under a pressure of 0.5 kN cn2 and further,
the m xed powder of Reference3d&xanple 3 (120 ng) is
conpressed under a pressure 5 of 5 kN cn2 to obtain a
| ayered tablet. The resultant tablets (205 g) are put
in a coating machi ne (Freund, HCT- 20) and coated with

41Pi. bBmgs s pedgetahydenechydyaoipre@oyl nst.i3el ¢al,| yleddew iron
(62.2 g) (trade nane: TG 5, Shin-Etsu Chem cal Co.

EEBhibkt aei ym. dpoyidendlZated) (B&O(hghishans Jangteain 9 mg
Co., LTD.), polyethylene glycol 6000 (8.32 g) (Sanyo

Kasebatbhg beP k. t¥8hkew | rnssasqyiaxicdated tabiek
(Ansted) and water (960 g) so as to attain 6 ng of

€QALLAAIRET 28 kAPLE! atHRYS sk akii hMageabed @Rl bioglitazone
containing 10 of atorvastatin and 30 g of

LOg}. | e is obtained. 15 Exanple 5 (Production of
gglgbg%géggéblet) The m xed powder of Reference

Exanple 2 (170 ng) is conpressed using a tableting
machi ne (Ki kusui Sei sakusho LTD., Tabl eting Machine

or_Layered_Tahl ets)_ under 20 pressure.qf 0.5 kN cnR
%ﬁam?ggthe??r? gcﬁ?ggdO%oﬂd%FYEF%aggéngﬁggt anpl e 3
(120 np) is ¢ ressed under. a pressure _of 5 c X
o ontBbmixPayBPERer Al ofe rrRE b Es BrPIRLS doril 307 is
(205 g) are put in a coating machine (Freund, HCT- %@
aARPESEEEE WPERJadf FRRLeGipEnBRGsRise (Kikusui Seisakusho

LTD., Tableting Machine for Dry coated Tablets) under a
pressure of 5 kN/cm® to obtain a tablet. The resultant
tablet as a core and the mixed powder of Reference Example
3 (180 mg) as an outer layer are compressed into a tablet.
Thus a dry-coated tablet containing 10 mg of atorvastatin

and 45 mg of pioglitazone is obtained.

Example 7 (Production of a capsule}

Into a No. 0 gelatin capsule, the mixed powder of
Reference Example 5 (200 mg) and then the mixed powder of
Reference Example 6 (120 mg) were filled to obtain a
capsule containing 20 mg of simvastatin and 30 mg of

pioglitazone.

Example 8 (Production of a layered tablet)

The mixed powder of Reference Example 4 (400 mg) was
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25 hydroxypropyl nethyl cel l ul ose (62.2 g), titanium
dioxide f 36 (12.5 g), polyethylene glycol 6000 (8.32
g), yellowiron sesquioxide (0.12 g) and water (960
g) so as to attain 9 ng of coating per a tablet. Thus
a filmcoated tablet containi3ig 20 ng of atorvastatin
and 30 ng of pioglitazone 5 is obtained. Exanple 6
(Production of a dry-coated tablet) The m xed powder
of Reference Exanple 1 (85 ng) is conpressed using a
tahpetissgdmashinge a( Kaklstiinge meakiisieo (KilkusTh. Seisakusho
Tabl eting Machine for Dry coated Tabl ets) under a
pressurabottinkNMaghihe dEbiralayarieabiTabletze et ant
tabl et as a core and the m xed powder of Reference

BrxagBliee 37( 488 WB)cAS andoBtethbayetharfigeappended of
Into a tablet. Thus a dry-coated tablet containing 10

ﬁafefseﬁt:ermahﬁ&bns 13 s8ned5wiE ebnPreglseipmer &
obt ai ned. Exanple 7 (Production of a capsule) Into a

| h d f
esgPQS 8%238C§E?Hand %h§%€%E§ apP&98£e8 taﬁ@gﬁréﬂﬁﬁalnlng

emxe

Bsfﬁ 05 X901 e 0, (120 1) uhee "'n ggﬂa' "

caps Ie contarnin
pi oglitazone. Exanple 8 (Production of a Iayered
tablet) 25 The m xed powder of Reference Exanple 4

éggpgg)9mﬁgroduction of a layered tablet)

The mixed powder of Reference Example 5 (400 mg) was
compressed using a tableting machine {Kikusui Seisakusho
LTD., Tableting Machine for Layered Tablets) under a
pressure of 0.5 kN/cm® and further, the mixed powder of
Reference Example 6 (180 mg) was compressed under a
pressure of 13 kN/cm® to obtain a layered tablet containing

40 mg of simvastatin and 45 mg of pioglitazone.

Example 10 (Production of a film coated tablet)

The layvered tablets (140 g) obtained in Example 9 was
put in a coating machine (Freund, HCT-20) and coated with a
film suspension of hydroxypropylmethylcellulose (149.2 g),
titanium dioxide (20 g), polyethylene glycol 6000 (30 g),
iron sesquioxide (0.8 g) and water (2000 g) so as to attain
17.4 mg of coating per a tablet. Thus a film ccated tablet
containing 40 mg of simvastatin and 45 mg of pioglitazone

was obtained.
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37 conpressed using a tabl eting machi ne (Ki kusu

Sei sakusho LTD., Tableting Machine for Layered

Tabl ets) under a pressure of 0.5 kN cn2 and further,

the m xed powder of Reference Exanple 6 (180 ng) was
conpressed under a 5 pressure 3 12 kN cnR2 to obtain a

| ayered tablet containing 40 ng of sinmvastatin and 45
ng of pioglitazone. Exanple 9 (Production of a |ayered
tabl et) The m xed powder of Reference Exanple 5 (400

ng) was 10 conpressed using a tableting machine

(Ki kusui Sei sakusho LTD., Tableting Machi ne for

Eagympéd Tabl ets) under a pressure of 0.5 kN cnR and
further, the m xed powder of Reference Exanple 6 (180
ng) WaseCQNREds peddefrder &efRiressd Exepld KN (@M wey) is
obtain a | ayered tablet containing 15 40 ng of
ebipaskakin u@ﬂﬁg45 'EHbQEtI@.hg;g hialchZ oRe . ( KEXaElie sl sakusho
(Production of filmcoated tablet) The | ayered

tapl et ﬁ’aﬁlé@lﬂb ﬁQEﬁ'lB%d £lof @é%'é&'e% GatastshUlunderd a

coatlng machi né (Freund, and coated with a 20

g;g%ayapse%oa %/E)ﬁdrgé fe% bseﬁhg},asg Ldag. 2r

tanrdm di oxi de (2 ene @ yco 6000

&ggeg)e F‘? mﬁ%% gl Zibgegﬁgcoagkoﬁle%g\rg%a%{ é]%l%%qo a?_l)qplfsessure

SO as I ng !
DA B Tl S A e

simvastatin and 30 mg of pioglitazone.

Example 12

The mixed powder of Reference Example 4 (400 mg) is
compressed using a tableting machine (Kikusui Seisakusho
LTD., Tableting Machine for Layered Iablets) under a
pressure of 0.5 kN/cm? and further, the mixed powder of
Reference Example 6 (120 mg) is compressed under a pressure
of 12 kN/cm® to obtain a layered tablet containing 40 mg of

simvastatin and 30 mg of pioglitazone.

Example 13

The mixed powder of Reference Example 5 (200 mg} is
compressed using a tableting machine (Kikusui Seisakusho
LfD., Tableting Machine for Layered Tablets) under a
pressure of 0.5 kN/cm®? and further, the mixed powder of

Reference Example 6 (120 mg) is compressed under a pressure
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Exanpl e 11 The m xed powder of Reference Exanple 4
(200 ng) is conpressed using a tableting nmachine

(Ki kusui Sei sakusho 5 LTD., Tableting Machine for
Layered Tabl ets) under a pressure of 0.5 kN cnR and
further, the m xed powder of XReference Exanple 6 (120
ng) is conpressed under a pressure of 12 kN cn2 to
obtain a | ayered tablet containing 20 ng of
simvastatin and 30 ng of pioglitazone. 10 Exanple 12
Sife 181 xdid cpdwher oot aRef er bagerEdatpbéet €400ang)inigs20 mg of
conpressed using a tableting machi ne (Ki kusui
Semvaktiaion kHA 30Takl etfi pdovidiarerfear Layer ed

Tabl ets) under a 15 pressure of 0.5 kN cnR2 and
further, the m xed powder of Reference Exanple 6 (120
ng) is conpressed under a pressure of 12 kN cn2 to
gRbAabReailkayered tablet containing 40 ng of
simvastatin and 30 ng of ploglltazone 20 Exanple 13

The %ﬁsdg\eg\éﬁego%eﬁ%%r RAZR BA F% %0% "Wod $g) is

conpressed using a tableting i kusu

PR el af;?%é%tczag%%%@ﬁaﬁf A

' 25 R 1
L8R or cLEERCT ARG, vB o BschrE BrVEscRNIBRI X5 o 915%5%’ i
haveredot ap! 8t CRRy el 02 RulBnsl, SHIYARIRLA 30800
Reference Example 6 (120 mg) is compressed under a pressure

of 13 kN/cm?® to obtain a layered tablet containing 40 mg of

simvastatin and 30 mg of picglitazone.

Experimental Example

The dissolution of simvastatin and picglitazone from
the layered tablet obtained in Example 9 was tested by a
paddle method (50 rev). Ten mM phosphate buffer (37°C, pH
7.0} containing 0.5% sodium dodecyl sulfate and 0.3M
potassium chloride-hydrochloric acid buffer (37°C, pH 2.0)
were used as dissolution media for Simvastatin and for

Pioglitazone, respectively. The result is shown in Table 1.
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Exanpl e 14 5 The m xed powder of Reference Exanple 5

(400 ng)
(Ki kusui

further,
ny)

i s
Sei sakusho

i's conpressed under

LTD. ,

the m xed powder of

conpressed using a tableting machi ne

Tabl eti ng Machine for
Layered Tabl ets) under a pressure of 0.5 kN cn2 and

obtain a | ayered tabl et containing 40 ng of
simvastatin and 30 ng of pioglitazone.
Erbipl & The di ssolution of sinmvastatin and
pi oglitazone from 15 the | ayered tablet obtained in
ExanpbésSolas ibestrateby faDrpaddlkg met hod (50 rev).

e buffer (’27(‘

nl—l 7 m
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Exanpl e 9Si nvast at i n989899

n. 30

the solid preparation of the

present invention has good dissolution property of an

insulin sensitizer

inhibitor

Industrial

According to the present invention,

(piogli

(simvastatin).

Applicability

tazone)

a solid

and an HMG-CoA reductase

preparation containing an insulin sensitizer and an HMG-CoA

reductase inhibitor, wherein the stabilities of these drugs

are not deteriorated can be obtained.

In addition,

according to the present invention,

a

solid preparation having excellent dissolution property of

an insulin sensitizer and an HMG-CoA reductase inhibitor

can be obtained.




As shown in Table 1, the solid preparation of the 5
¢ present invention has good dissolution property of an
insulin sensitizer (pioglitazone) and an HMG CoA
reductase inhibitor (simvastatin). Industria
Applicability 10 According to ¢he present invention, a
solid preparation containing an insulin sensitizer
and an HVG CoA reductase inhibitor, wherein the
stabilities of these drugs are not deteriorated can
be obtained. In addition, aCbBiMEng to the present
invention, a 15 solid preparation having excell ent
di ssolution property of an insulin sensitizer and an
HMG CoA reductase inhibitor can be obtained. 41
TLAI VB 501AdS @lriepapiaeianaldonid ra®iply Paid iRAldd ddftaining an
containing an insulin sensitizer and particles

¢aBLalin Benan thi¥erCafdd gr 294UC13%e doMtAIHi®y ah HME-Con
|

solid preparation according to claim1l1, wherein the

5 k@gﬁkhgs§EQ§hﬁb§%Brls pioglitazone or a salt thereof.
. The solid preparation according to claim1,

mhereln the insulin sensitizer is rosiglitazone or a
salt thereof. 4. The solid preparation according to

gl al mef, WAGLEI B oble BB COALEASS INYR 10T hbrein

aforva I'n~or

the insulin sensitizer is pioglitazone or a salt thereof.

10 3. The solid preparation according to claim 1, wherein

the insulin sensitizer is rosiglitazone or a salt thereof.

4, The solid preparation according to claim 1, wherein
the HMG-CoRA reductase inhibitor is atorvastatin or a salt

15 thereof.

5. The solid preparation according to claim 1, wherein
the HMG-CoA reductase inhibitor is pravastatin or a salt
thereof.

20
6. The solid preparation according to claim 1, wherein

the HMG-CoA reductase inhibitor is simvastatin.

7. The solid preparation according to clam 1, wherein the

25 insulin sensitizer is pioglitazone or a salt thereof and




5. The solid preparation according to claim1l, wherein
the HMG CoA reductase inhibitor is pravastatin or a
salt thereof. 20 6. The solid preparation according
to claim1l1, wherein the HMG CoA reductase inhibitor is
sinvastatin. 7. The solid prepé2ation according to
clam 1l, wherein the 25 insulin sensitizer is

pi oglitazone or a salt thereof and 42 the HMG CoA
reductase inhibitor is atorvastatin or a salt thereof.
8heTHMGs-GloAd nedsyrdiastd dmbadddiodi nigs tak clvashat, inntrer e realt
5 the insulin sensitizer is pioglitazone or a salt
theteoff .and t he HMS CoA reductase inhibitor is
pravastatin or a salt thereof. 9. The solid
preparation according to claim1, wherein 10 the
insulin sensitizer is pioglitazone or a salt thereof

and t hecHY1 GIA predieaasen RRIYHdAhd ScSidédsd at,i vherein
10. The solid preparation according to claim1, "whi ch

tBedinuhtiy; %%ﬁ%ﬁ%QZ%%bﬁ%tpW%%&@ﬂ%ﬂHﬂ% RA td JA% thereof

containing an 15 insulin sensitizer and the particles

sﬁatﬂh@' Gaﬁoﬂwg%gﬁétas%dH%Bﬂ%ﬁtb&hhg'%ﬁ%v%@%atln or a

cont al ne I n separ ate aye
salt thereof.

9. The solid preparation according to claim 1, wherein
the insulin sensitizer is pioglitazone or a salt thereof

and the HMG-CoR reductase inhibitor is simvastatin.

10. The solid preparation according to claim 1, which is a
multi-layered tablet wherein the particles containing an
insulin sensitizer and the particles containing an HMG-CoA

reductase inhibitor are contained in separate layers.



