
DESCRIPTION  SOLID PREPARATION COMPRISING AN INSULIN
SENSITIZER, AN INSULIN SECRETAGOGUE AND A
POLYOXYETHYLENE SORBITAN FATTY ACID ESTER  Technical
Field 5 The present invention relates to a solid
preparation  comprising an insulin sensitizer, an
insulin secretagogue  and a polyoxyethylene sorbitan
fatty acid ester, useful as  a diabetes-treating
agent. 10 Background Art The following preparations
containing an insulin  sensitizer such as
thiazolidinediones and an insulin  secretagogue were
reported: 1) a pharmaceutical composition comprising
an insulin  15 sensitivity enhancer in combination
with one or more  antidiabetics differing from the
enhancer in the action  mechanism (see EP 749751 A);
2) a composition comprising synergistic effective
amounts of a sulfonylurea antidiabetic agent and
glitazone  20 antidiabetic agent (see WO 98/36755); 3)
a pharmaceutical composition containing an insulin
sensitizer, an insulin secretagogue and a
pharmaceutically  acceptable carrier (see WO 98/57649)
and 4) a pharmaceutical composition containing an
insulin  25 sensitizer, a sub-maximal amount of an
insulin secretagogue, 



and a pharmaceutically acceptable carrier (see WO
99/03476)-1 t is preferable that in a solid
preparation  comprising an insulin sensitizer and an
insulin  5 secietagogue, the active ingredients are
biologically equivalent to those which are contained
it, two separate  solid preparations as a single
active ingredient. However, the prevent inventors
found a problem in a  solid preparation comprising an
insulin sens--i-tizei: 'and an  10 insulin
secretagogue for the first time, that is, found at
said solid preparation had the undesirable dissolution
Property an insulin secreragogue, that is, the
dissolution rate of insulin secretagogue from said
solid  preparation was slower as compared with that
from "a solid 15 preparation containing an insulin
secretagogue as a single  active ingredient",
Disclosure of invetion The present inventors studied
intensively in order to  20 solve the above problem.
As a result, they found that the  dissolution property
of insulin secretagogue could be  improved by
incorporating a polyxyethylene sorbitan fatty  acid
ester the solid preparation and accordingly  completed
the preset invention. 25 That is, the present
invention provides 1, a Solid preparation comprising
an insolin  



sensitizer, an insulin secretagogue and a
polyoxyethylene  sorbitan fatty acid ester. (2) the
solid preparation according to the above (1)  5
wherein the insulin sensitizer is pioglitazons
hydrochloride;  () the solid preparation on according
to the above (- )e  wherein the insulin secretagogue
is a sulfonylurea agent; (1 the solid preparation
according to the above (3), 10 wherein the
sulfonyiurea agent is glimepiride; (5) the solid
preparation according to the above (1 )  wherein the
polyoxyethylene sorbitan fatty acid ester  Polysorbate
80; (6) a solid _ preparation comprising pate t .._ ne
15 hydrochloride, gll Ie _.__ G- and Pl C so _` ate
50; and the like.  Detailed Explanation the invention
An insulin sensitizer used in the present invention
means any !rug that restores the impaired function of
an  20 insulin , receptor to the original state and
thereby Lmproves the insulin resistance. Specific
examples of the insulin  sensitizer inclode 1, t< 'one
roe gt_it:.azone, - }} pans  (,?T 50l) , G 262570, n:
togl tazone (MCC-555), bal: litazo .._. (tiEE'-- _ 93)
, MB-13.1258, 5-(2,4--- 25 xo } _zr , is y l raethy1)
ine.thozy-N-! 4 ( ._t ll :GT ._7 Ji T..ylbc ..:aI"'L_,
t. ARP-297). T',':O<., J'....-'?i2<-.'  



(CS-011), -. . , . _ f i - ' , ..-:..L.+c: t., : c .
described in f.099r , : . . _. ...) - E)-4-[4
(5-m'ethyl-2-phenyl cxazo y sett - y; -bel ' v ioxy1 1
no] -4 phe t. e hui ric acid), 5 ,e....g_y _a zar
(AZ-242), '{;. lisazar (NN-622), Naar l ..taz3r  .-.
60 4, `,`'-510929, T-131, THR--09321 and the Me. The
insulin sensitizer may be in the form of a salt.  Such
a salt may be a pharmacologically acceptable salt,  10
such as salts with inorganic bases,  lt.. with
organ..-.  Lases, salts with Linorganic .cads, salts
with organic acids, and salts with basic or acidic
amino acids, Preferred examples of the salts with
inorganic bases  include salts with alkali_ metals
such as sodium and 1.5 potassium; alkaline earth
metals such as calcium and  agne ; aluminum, ammonium
and the like, Preferred examples of t;.) e salts with
organic oases  include salts with trime th am: .:7 C
thy mine, pyridine,  pl cc e, etha oi_ _ ine,
diethanolanim tri thanclamine, 20 d_cyclohexyl.amis_e,
N,N-dihenzy etbylenedlamine and the like.  Preferred
examples of she salts with inorganic acids  include
salts with t_,droch_ o_i. acid, ydro r mic acid,
nitric ac) sulfuric acid, phosphoric and. the like,
Preferred examples of the salts with organic acids  25
include salts with formic acid, acetic acid, 



_s. __ t 1. oro Cx.t c': acid, _._ T:._.. acid,
oxal-ic acid, tartaric acid, male__c acid, citric
acid, ,uccnnic acid, :S: lic acid,  r ethanesu_tonic
acid, .Jet ^esuifon_..c acid,  Lulu _xn::sul..on__ :
acid and the like, Preferred examples of the salts
with _ t:- basic amino acids include salts with
arginr_ne, lysine, orn :.:t;_.__._ and the .like.
Preferred examples the salts with acidic amino  acids
. include salts wit1', 3..p...5 i ,. acid, g.l.t ...
1. : .., acid n-.nd  the like 1 G The insulin
sensitizer may be anhydrous or hydrous,  The insulin
sensitizer is p e:erab-y paog `ne or a  salt thereof
(preferably, hydrochloride) or roe g' itazone a salt
thereof ( 7 E...=. hLS, I ? leat ) and more preferably
pioglitazone 7 ydrochli_r ,e. _.,-= insulin sensitizer
used in the pr." -.iF invention  may t : a mixture of
two or ruo :'e insulin sensitizers at an  appropriate
proportion, An insulin secretagogue used In the
cLre._enm invention 20 includes . fo i l ea agents
(e.g. ti b mide,, g ib C amide, <? t -c_- atide, c
_orp of aniue, Lolazamide,  ace. o e arni 1e, g yc op
; .ide, ghimepi ride, l ' p aide,  I. and. t
:o:a-suiionviurea insulin ae :etaanque (e.g.
_epaolinicte, nate_Yl..tnide, mit.iglin.,_de or .._s
cal-c-L""111 salt  25 hydrate), The -.soiln
sec_etano"u'e may be the salt form  



similar to that of the a,oue--mentioned insulin
sensitizer  and may either anhydrous or hydrous. The
insulin uo_ _. is preferably a sulfonylurea  5 -agent,
more preferably g1.imey 'r'ide. The insulin
secretagoque used the :)r sent invention  may .b.` -3
mixt . of two or more - insulin secretagagues at an,
appropriate proportion, 10 A po yoxye.thylene sorb tan
fatty acid ester e e:.i in  the present invention
includes Poll s o-rbate 20, Polysorbate  40, 'r_
ysorba _ 60, Poly so b.at 6t, P-:: so r w 80 and C he
Like, The p. voxye ,hy-_enC sor n fatty - clot ester
A.  15 preferably Polysomwe 0. The po z y.sine -rh3 _a
-2 fiatty acid ester used in  the present a.
?Il1Xtirr` .. o-f two or more  the en' invention may
be more  ,oiyoxyethyierie sorhit n fatty acid esters
at an  appropriate proportion, 2:) If sodium lauryl
l(HL3 = ) or po yox eth} ene (.1- > ) - -i v oxyp.ro y
.e:n.e (3t,) glyoo .  (trade name: iuronic 68) is used
in place of the  _,olyox_y th_ _ene sorb tan fatty
acid ester in the sold  or-epa1 . on of the present
invention, an ezcellent 25 improving [g effect on the
dissolution property of ..::). insulin.. 



secreta[oc __. can not be achieved, The solid
preparation of the present invention  particularly
preferably a solid preparation comprisimj  pioq_ita
_one hydrochloride, g'limep' 'lid and Polyso bane 80,
The solid preparation of the present invention may
contain add- yes conventionally used in we
pharmaceutical  technology .meld. Such additives
include excipients, d sinte _ :a_._.: , binders,
_..=b.ra.cants, coloring agents, pli  13 adjusters,
stabilizers, co r Lccent.s, sweetenings, flavors,
fluidizing agents and the like. The amounts used of
adaiAyes are determined in accordance w_...h
quantities  conventionally used in the pharmaceutical
technology field. Excipients include starches such
corn starch,  15 potato starch, wheat starch, rice
starch, partially ate e.... ni .e . (a) starch,
preqehatinized (a) starch and  porous starch;
saccharides or sugar alcohols such as  lactose,
fructose, glucose, mane .to . and s 'b tol;  anhydrous
calcium phosphate, crystalline cellulose, :20 ,preca
it.ated calcium carbonate, calcium silicate., and the
like. Because the solid preparation of the present
invent:ion contains a pclyoxyethy_ :ne sor oit.an
fatty acid  ester, is hardness tends to decrease.
Therefore, the  solid preparation of t._te present.
revention p .ter my 25 contains crystalline cellulose
as an excipient in order to 



increase the hardness. The amount used of crystalline
cellulose is preferably to 60 parts . by weight, more
preferably 10 t 50 parts by weight based on iO.0 parts
by  weigh of the solid preparation, Di inLegra.rit:s
include carbazymetnylceliulose, 3rboxynie by ellu iose
calcium, Carr; ii llethy _s;.ar l? sodium,
croscarme_llose sodium, crospo i done, low-substituted
hyd.rox pr^p, el1.ulc e, ox, p ,ply starch and the
like.  The amount used of the c i ant is preferably 0
. 5 to . .  10 parts by weight, , more preferably , to
t. its by weight based on 100 parts by weig rL of the
solid preparation,  Binders include yd
oxy.ropy_ce.llulose, }. .,: dl:>Xyr~` ..?71
_..:P.i'.=r:: `, :JEil iuir;Sf'r Di?:11:0:"', r-.
(poly i nyl p lid r _:), gum rabic powder and - the
like, __. The amount used of the binder preferably l o
5 0 pa1P  by weight, more preferably 0.5 to 40 parts
by weight based  an 100 parts by weight of the l
preparation. Lubricants include magnesium - st: r
_e_:, calcium  .....,rare, talc, sucrose fatty acid
ester, sodium .tear',  20 fumaiaw and the like,
Coloring agents include food dyes such as food fellow
No. r (sunset yellow, the same food Yellow No. 6 in
the  United sate- foot'. Red No. L and food Blue No.
rod  



lake pigments, iron se.z , _o_xide and the like. 25 PH
adjusters include c tm- e, phosphate, carbonate, `f
..art_a_., famaraLe, acetate, amino acid salt and the
like, Stabilizers include t i:ilO]i.3t rCl, e d
._..-ai,: -.:_ .}d-: e.iP'i., nicotinic acid amide, Cz
.. l1Clc:iit i -'.i'1S and Me l' _._ e Sort::ieents
include ascorbic acid, citric acid,  5 tartaric acid,
malic acid and the life.. Sweetenings include
Aspartame, Ace. lfav , th'-ugatin,  saccharin sodium,
dipot: ) m glycyKrhizinate and the like.  Flavors
include menthol, peppermint oil, lemon .ail,  vanillin
and the like.. 10 Fluidizing agents include light
anhydrous 5 ._ 1.7 acid,  hydrous sil .- on dioxide
and the like. The light annydrous  silicic acid
contains hydrous silicon d.ox.ade (3 0- .:1Cj
(wherein n indicates an integer) as .-'_e_ main
constituent  and specifically includEs yLv L,. 320
(trade name; F._;: _5 S'_ly ._ Chemical LTD), k} _v
35y_, 200 (trade name, Nipper.  ,...enosi_ , LTU) and
the like. Two or more of the above-mentioned additives
may be  used as a mix-ore at an appropriate
proportion. 20 The dosage forms of the solid u _ .p 3
.,_ of the i3 e.., .t invention include oral pr
p1:'ations such tablets  1 fl ..u::ilnn sublingual
tablets and _. trac:ral .,'  disintegrating tablets),
capsules , i2 -L j_.-; soft capsules  



and Z; (-, cecap _es, , powders, Ct alit _c., and
troches; and 25 t a ren ra_l preparations such as
external preparations (far example, transdermal
preparations and ointments),  suppositories (:or
example, rectal suppositories and  vaginal
suppositories) ,3 c pellets. These preparations may
he c:n._rol_ed-_eiease preparations such as immediate
5 release preparations or sustained-release
preparations (for  example, sustained-release
microcaPsules). The solid  preparation of the present
invention is preferably a tablet  (preferably a
layered tablet). The solid preparation of the present
invention may be  10 in round, caplet or oblong form.
The content of an i n ..._in sensitizer in the solid
preparation of the present invention is, for example,
1.01  to t8 parts by weiqhL, preferably to 90 parts by
weight 15 per 100 ir_t > by weight of the solid
preparation of the  present invention, Specifically,
when the insulin sensitizer is  pi t -.on " hyd7 )
hlorid ,. the content of p'_ r; rarcne  hydrochloride
in the solid preparation of the p esen~ 20 invention
preferably 0.01 to 70 parts by weight, wore
preferably to 60 i arts by weight per 1.00 parts by
weight  of the 'oAd preparation of the present
invention. The content of an insulin secretagnme in
the solid  



preparation of the present invention is, for example,
0.01  25 to 9`: parts by weighty preferably 0.0' to 90
parts by !1  weight per LOU parts by fight: of the
solid preparation o  We present invention, The content
of a pc` yoxye:thyi_:ne: _._.:bitan :Catty acid  ester
the .lid preparation of the present invention is,  :?
for example, 0.01 to 30 parts by weight, pr _ e.rably
0.05 20 parts by weight, more preferably 0.2 to .
parts by  weight per 100 parts by weight of the solid
preparation of  the present invention. G . fatty
^)_1.~_: yzy. t. h~, one ,`..~2 h:_t_r 7.1 . ..':k
ester L`3  lot incorporated into ... preparation, the
po iy.=xyethZ ie ne  orbit 3n fatty acid est_e;r oX
_i! 5Cc! to generate formaiJ e.hyde which may
adversely affect the stability of at,  active
ingredient in the preparation. _..Lther, a decrease
in the baroness of a preparation is cau ,ed art
..__crease the of a p c, :zye th en. . _ rb_ tan
fatty, acid  ester in the preparation. Therefore, Lin;
content of a  pc. yoxyet 3i Le.ne sorbitan fatty acid
ester in the p r epa:,a__ r., of the present invention
is preferably the  minimum amount which is enough to
bring about the, desired  20 effect (e improvement in
the dissolution property of all 



insulin _cretagoguE:) for `ample, 0.7 parts by weight
or  l less per 100 parts by weight of the solid
preparation of  the resent_ inaent i_.n.. 25 he s o l
i d preparation of the present invention can be
produced by formulating an insulin sensitizer. an
insulin  e.ii_ta.;e?gu and a of oxye,_hyles.:: f_ .,an
fatty acid ester together with, it necessary, the
above-mentioneo  additives according to a conventional
method in mr; ~J pharmaceutical technoloqy field. The
formulation may be performed by combining mixing,
granulation, filling into capsules, compression,
coating  and . r like appropriately. The mixing is
performed using mixer such as a shake- i.ixer or a mbl
ny _*:ix and the  10 gxanui at.iori performed using a
granulator such as a high- speed stirring granulator
or a fluid bed granulator. The  compression is }.tee r
, ed, for example, using a single-punch bi ..ng
machine or a rotary ta: eting machine and usually
unde.c a pressure of _ to 35 MAN. The coating is 15
performed, for example, using a film co: _'_7: machine
and a  coating base may be, for example, a a_ ;r-c ?-.
ng base,  water soluble film .:oatin, base, an enteric
film coating  base, susta le _ _. _ e.as film coating
base or the like. The sugar-coating base may be, for
example, saccharine  20 gar alcohol such as racchaL:
se eryth___ i_tol, and may  



be also used in combination with one or more specLes
selected from talc, precipitated calcium carbonate,
gelatin,  gum arabic, 17C..._ulan, carnau.:a `aax and
the like. The water soluble film coating base includes
cellulose  25 polymers such as t ,lr 5xy op.yl .el
u:ose, l3  .y r. 5yp-.op, -.t.....ay...e-.. lu.La:n.
t12d__`:4ye-.:y1ce1ia1-osu and me.:'`"-ih
rdrex,?e.thyl cellulose; synWesized polymers such as
poly` lae.eta e di eth la t oaace: ate, awl no Lkyt,ne
. ia._ ^ ato  copolymer E [Euc:ragir. E (trade name) ,
Roehm Pharmaj and' 5 p s_, one (p01 a inv l pyrr_ ..
don , . poi ha- modes such as  pul Ulan; and the like.
The enteric film coating base includes cellulose
polymers such as hydroxypropyl-methy1cellulose
phthalate,  i_ droxyprch, 7, th y=1 ulose acetate
aucrinaLe, 10 car az m.ethy e'_hy . ellu_ cse and
celiulase acetate > ?tibial ate; acrylic acid polymers
such as :m e ha yLrc acid  _'opo_ er L [ _udra:a ;_t L
(trade name), Roeh ! Ph._a__. - ]. .a C1_SId Ci",% _SC
acid copolymer .P 'm-,U a e. rLi _- v 1-30D55 (trade
rare), Rceh i. rma and I- -haac t c acid copolymer S
15 nd: a . 't S ,-a ad name), Roen ''gar ia_ , natural
prGducts  such as shellac; and the like. ,  



The - ,1  ,e=a--:~.;-edge. Ulm coating base includes
cellulose polymers such as ethyl cellulose; acrylic
acid  polymers . such as amAnoalkylmethaciylate
copolymer RS 20 [Eudragit RS (trade me), Roe m P ha r
1 and ethyl. ,.c t y, ate!met .5 - ae t cry' ate
copolymer suspension [Eudragit  NE (trade name),
R.-e.:..11 P). 3.r1... j cellulose e acetate; and the
like. ,w: an more of the abo:c n t Jae- }. coating
hases may  25 mixed at an appropriate proportion and
then . used. ,-re a coating step, coating additives
nay be also used. We coating additives include a i_ghL
.c]_tnq agent  and/or a coloring agent such as
titanium dioxide, talc and  iron se> , x Ie, a
plasticizer such as polyethylene glycol, ie yl ] 1ter
castor oil and po, j o oases, organic acid  s'uc:h as
citric acid, tartaric acid, malls acid and ascorbic
acid; and the like, The coating performed by a known
method, for  example, by using _lP r O: t_. q machine,
10 The sot-d preparation of the present invention may
printed w`i:..] a ..ark or a letter for discrimination
and may  have a cleavage line for being divided. The
salid proparaLion of the presenu invention is  15
pcoduced preferably by the following processes, 



After an _ insulin sensitizer and ar. nsul in
secretagogue are mixed together with additives such as
-. sci_lJ- it:s, the mixture granulated while sprayed
with a  dispersion or solution of a poiycz\ethyle,e
sorbitan fatty 20 acid ester (preferably Cc. yso:'hate
80) and additives Jes Such as binders in a solvent
(e.g. water). The resuiting  granules are mixed with
additives such as c alnte 3.-::ts and  lubricants and
.en, necessary, compressed iX produce  the solid
preparation of the present invention. 23 2) After an
insulin sensitizer is _ixe c ,with additives c wish a
dispersion . or solution c f an insulin ,__ 3.3ogue, a
?_ > yox ye n i' ene. rbitan fatty acid ester (pr
erari y  _olysorria..e 80) and additives such as ...
1.lid ...'en:: ~a (e. g. water). The resulting
granules are mixed ,.: t`i  additives such :rote [
3.nts and lubricants and then, if  necessary,
compressed produce the : olid preparation of  the
present invention, After an insulin sensitizer is
Pixed with additives  10 such exc L ' ent- , the i 1
_..u-rr is granulated while sprayed  with a dispersion
or solution of additives such an binders  (preferably
>aridorie) in a solvent (e.g. waLeck After an insulin
secretagogno is mixed with additives  such exci,
ients, the mixture is granulated while sprayed  



15 with a isp -- ion or solution _ a notvoxy; Le'r oib
-tan fatty acid ester (preferably Pc_.iyso_r;at.,. 80)
and addit_.ae:s  such as binders in a solvent (e.g.
water) The granules 1..'.s containing an insulin ., ._
7 i :.lU '. and 1:11::'.  granules containing an
insulin ecretagoquo. thus obtained  20 are m xed
together with additives such di_sinte gr ants and
lubricants and .-hen, if necessary, compressed to,
produce the solid preparation of the present
invention. After an insulin sensitizer mixed with
additives  such as :_cip.ent s, the. mixture is
granulated while sprayed  25 with a dispersion or
solution of additives binders n  (preferably 1 Le n e
solvent we .. _) A dispersion or solution of an
insulin secre:agogue, a  polvoxc 'th`r ene sornitan
fatty acid eVer c - erahiv  '`oty .rbar.a )Sly) and
additives such as binders in a solvent  (water)
granulated by spraying an additives such  as exc
pients. The granules containing an insulin sensitizer
and the  granules containing an insulin 1ec _,oq e
thus obtained  are mixed together with additives such
as disintegraMs and  lG lubricants and then, if
necessary, r,,'ressed to produce  the sold preparation
of the present invention, 



5) After an insulin sensitizer is m-'1e_, with
additives  such as exc F` . :t , the mixture
gEanulatod while sprayed  with a d i s p e r s i o n -
or solution of additives such as binders 1 h,u  15
(preferably povJ.oane) in a solvent (e.g. water).
resulting granules are mixed with additives .such .s
d ; Ll q ari and lubricants to . bta ,.n mined powder.
A dispersion or so_ation of an insulin secretagogue, a
poi.Voxvethy ene sor bi; an fatty acid ester
(preferably  20 Poly's _._ 80) and additives such as
binders in a solvent: (e.g. water) is granulated by
spraying it on additives such  as et .ena s. The
resulting .granules are mixed with  additives such as
nisint'euraats and .._~u,ri.La t_ i-D On'r... _i1
mixed powder. 25 The mixed powder containing an
insulin sensitizer and, the :t ed powder coMa [inil an
i lin _.cretago+gu Lro'Is  obtained are layered and
then compressed to produce the  solid preparation (a
two-layered tablet) of the, present  invention, 5 6)
l---cer an insulin sens'_t.L_'er is mixed with
additives  such as ex_c w _:_enl. , the mixture is
granulated while sprayed  with a dispersion or
solution of additives such as binders  (preferably
oviC `ne) in a solvent (e.g. water). The  resultirog
granules are mixed with additives such as 



10 disint. arar'ts and lubricants and then compressed
into a  core--tablet. s dispersion or solution of
insulin secr_t-ta_.o:Xue a  pol'yoxy by :ewes sorbitan
t:att i acid ester (preferably  }'ot; o_ t ate 00) and
additives such as binder in a solvent .i e.g. 'Eater;
is granulated by spraying it or. additives such  an
exci (J. en.: s. The resulting granules are mixed with
additives such as disint'e rants and lu .ricants
obtain  mixed powder. The mixed powder thus obtained
as ari outer layer am--I  20 the above described core
ab.tet are to produce  the solid preparation (a
dry-coated tablet) of the present  invention, 1 After
an insulin sensitizer _ is mixed with additives  such
as ._sc pients, the mizture is granulated while
sprayed  25 with a dispersion or solution of additives
such .. bind rs (preferably novidonee) in a solvent
water! The  resulting granules additives such as
d..is an s and lubricants and than compressed into a
tablet. This tablet is coated with a film solution of
an 5 insulin }ecr - ,o , _e, a 1 > ox ..t `Lyle_ ..e
so i .a:_ fatty acid  ester (preferably Polysorbate
90), a coating n; base and  additives such as ] -?t 1:
oc :nq agents to produce the  solid, prepa ataon (a
fi.m--coated tablet) of he preset:`..  



invention. -0 Among these processes, the above- 5) ?ra
'rre . A  solid preparation obtained by the above 5)
is excellent in  the dissolution properties of an
insulin sensitizer and an  insulin ; C..i -1 . g)c11
_. arK specifically ~nas the _,.el ent  dissolution
property of an insulin creta'gouue Which is 15 eT,Lv_
nnL to that of a solid pt-eearatien con; aini. a r
insulin sec ret co '; e as a single active
ingredient". ;o `_C preparation obtained by the above
C:) is a1  excellent 1T) the content uniformity of ad
. L .In  5_-.._ :, tagogue. 2 - Between individual
C1CSaiYe units (e.g. tablets) of .:Yi2.  solid
preparation of the present invention, there is little
variation in the insulin secr:e_.egogue content. Th
solid  preparation of the resent invention also has
good storage  stability and exhibits stable medical
efficacy. The solid pieparaticni of the present
invention is  i __ a-;ly a solid preparation
consisting of "a layer containing an insulin
sensitizer" at d "a __al :L containing  an insulin
se_'re-tac400ue and a po y xy _ y '.n;' ii bita.^  ...
fatty acid e5. :.@r.."The "layer containing an
ansol_in sensitizer'' preferably further contains
ez_c:ip_ients (e.g. lactose) and.  binders (e- pc.
vidorie) and further may contain  



disintegrants !e.g. e osca 1:,eli se. soc.-._un and
lubricants 10 (e.g. LaCJf.e it i ate)linen the Layer
containing a,n  insulin sensitizer" contains povidone
as a binder a Sc?._.. ~..  preparation which is
excellent in dissolution of an WHO.-]  sensitizer from
said ,o.`d. preparation, for <x".t""''_-, a  solid
preparation which has a stable - dissolution 1 term of
15 insulin sensitizer and wherein there little
difference in the dissolution pattern fin parAcular,
the  dissolution pattern in ., 1_ . _ the `t-c.' of
the :.. ;. ._.. 7i[]r'_"_a.y C?; ~_c dissolution)
between individual dosage units of said solid
preparation,  obtained. "O The insulin sensitizer of
the "layer containing an  insulin sensitizer" is
preferably pioglitazone  hydrochloride, ..; e "layer
contain ng an insulin secret= ?octue and a  po_Jo
yethy?ene so_rhiran fatty acid ester" preferably  25 G
:-further contains .Xl:1j: 1.. {4; e. c;,. lactose,
crystalline 2n  cellulose, or a mixture thereof', and
>>nc?cr-, ;e.c,  hicroxypiopy1cellulose) and further
May contain  d__si:t ,rants (e c o scarmel_ose _odlum)
and lubricants  (e.g. magnesium stea,rate). Won the,
"layer containing ;in  insulin . tagogu.. c--ndl ,. a
.-l y xye [v en . ... rt:_ ...an fatty  



acid ester" contains crystalline cellulose as an
excipient,  a solid preparation with increased
hardness, for example, solid preparation which does i.
crack or chip, when it is formulated, transferred,
drape 1sed or administered, Os  10 omt:ained. The
insulin _ecr t que and the pol o xyotbyLerc  sorb.tan
..arty acid enter of the "layer containing an  insulin
senretagogue and a poi t x;retht gene s..ccb _ n fatty
.c.d ester" are preferably gllmepnride and Polysorbane
80,  15 respectivelL The above I:le_if 1 LeG "solid
preparation -on -l ang of a  layer containing an
insulin sensitizer and a layer  containing an ...et ..
insulin .i'c:..1 ,- tq~GgU<_ and a pC1. y'O_i `p'F`.,t
s_V leeli2  sorbitan aat. ; acid este " preferably a
solid  20 preparation (preferably a layered tablet)
obtain d by the  above i The solid preparation L of
the present invention can be  orally or
pareritera.3lLL administered to marnals (for example,
2;_  ...~ mice, rats, rd 7b1t-ti, cats, dogs, bovine _
horses, monkeys, 21  human being, and others) safely.
The solid preparation of the present invenMon n 1s 



l useful as a preventing and treat in1g agent for, for
example,  diabetes (e.g., type 1 diabetes, ,.y, 2
diabetes, '_i gestational t diabetes, etc.), hype.
lip.m:.a. (e.g., hype 1',7 gly e d.em't a,
hypercmaleswerolemia, hypo-high  density 11pop. e. r
postprandial hyper - pe is 3. etc.),  impaired glucose
tolerance (W), diabetic complicatiow  ['.=,..g.
neuropathy, ne_:,,t_-p at:rty+ retinop:ur:r cataract,
10 a.c=; e_O<t:'-g: Op_t `7 V', C - Li. .i;J e:L- -
diabetic }n y>.:'LC '-t-J_.i Y' coma,  infections
(e.g., e atc :-y tract, infection, urinary  tract
infection, alimentary canal infection, dermal soft  t
_ > sue ? 7.:'.e t on, J ---eri oJir' inject ion,
etc.',) di abe L is  gangrene, x ostoruia, ny ac".s-
er 1c:vascu.a_ disorder, 15 peripheral blood
circulation r -_er, etc. obesity,  osteop rosis,
cachexia (e= g., cancerous cacti xi .  tuberculous of
e.x l,, diabetic c a..t.ex , :, } l'. o _.,-... t .ac_
e .t en < e r-r.r o , h e cachexia, - nfe,.ti.ous
cachexia, or  F. 1)S" fei,._ed .ch xla) fatty liver,
hypertension, 20 po:.vc st.ic ovary a ndromie, renal
diseases (e.g., diabetic,  t e ihr:' 1c thv,
glomerulanep i td s, c~1ome l .QS - t -815 nephrotic
syndrome, hypertensive nephrosclerosis, end-stage
renal diseases, etc.), muscular dystcophy, myocardial
r-ar t ic;n., angina pectoris, cerebrovascular
disorder (e.g.,  25 cerebral ink- rctlon, cerebral
stroke), insulin resistant C  



1d:ome, syndrome X, dy3metabolic syndrome, htiperi ` _
li is Pia, hyperAnsulinemia-Anducea sensory disorder,
tumors (e.g., leukemia, breast cancer, prostate
cancer,  skin cancer, etc.), irritable bowel .
syndrome, ac t:e /ch orii . 5 diarrhea, inflammatory
diseases . , Alzheimer's disease,  chronic rheumatoid
ar t tiritis, ;nd; .iti s deformans,  arthritis ide .
oY. an s, lumbago, gout, postoperative traumatic
inflammation, swelling, neuralgia, pharyngitis,
cystitis, hepatitis -- (including non-alcoholic fatty
10 Mepat'.it :..s) , pneumonia, 7;a .creat_tis,
inflammatory colonic.  disease, ulcerative colitis,
etc. visceral obesity  syndrome, o-. arteriosclerosis
(e.g., ? >_..r _ r s's, etc.) The so .l d preparation
at the present invention is also  .__:c,v z.snt ;:pled
useful for secondary prevention of the - various
diseases (e.g., secondary preventi,r, of
cardiovascular event s such as myocardial infarction)
an(.,,'  _nhrhitl,,- of progression in these diseases
(e.g.,  inhibition of the progression from impaired
glucose  tolerance to diabetes, or inhibition of the
progression to 20 1_ ee-' in diabetic patients), A
dose the solid preparation of the present  invention
may be an effective amount based on an _nsu in
sensitizer and an insulin secre:a?goque. contained in
said  



25 solid ,_,repar-at.ion. L3 The effective amount of
an insulin sensitizer As  usually 0.01 to 500 o/d.
preferably 0.1 to _;00 mg/day  per adult (60 k^ body
weight). In the case. where the insulin sensitizer is
pioglitazone hydrochloride, the effective amo"nt W.'
pioqlitazone hydrochloride is usually 1.5 to 60
mg/day,  preferably 15 to 60 mg Cay per adult (60 kg
body r.'igh't)In the case where the insulin sensitizer
is  rosiglrt zon.. :;1aleate, the effective amount of
10 rosiqu to o? . ma' .ate'. is usually 1 no 12
mg/day, preferably  2 to 8 mg/day per .. ult (60 kg
body weiqnt)The effective amount of an __ au...n seer
ta..,oque is  usually 0.01. to 10000 mg/day,
preferably 0.1 to 5000 mg/day  per adalt (60 kg body
weight), the case where the insulin ecreta o ue, Ls a
'fi :JZ:'t'l.rii=,1 agent (preferably .l. L_..:'.j ..
.l'?) ._....., effective  Vl-_  amount of a ; ul`.ot .
urea agent (preferably e iviepi.ride) is  usually 0 _
1 to 100 mg/day, preferably 1 to 10 da ; per  adult
(60 kg body weight), 2 0. The so_. preparation of the
present invention is  administered preferably Once or
.."ice a day, _l-K E:  preferably once a day to the
above-mentioned mammals.  Particularly, the solid
preparation of . :e one sent  



invention preferably administered once before
breakfast  25 to the Mammals. The solid preparation
the pcesent invention is  efera>. . a solid
preparation containing ploglitazone hydrochloride and
qlimepiride, d more , re.fe-tab7y a taZ'otet
(preferably a layered tablet) c. i..,_ai_n. n. L.a 0 m
o  5 piogi itazone hydrochloride and 2 mg _
iimepiride, _.  t a b l e (preferably in layered
tablet) containing . . mg of LocJl ont t_ - chlo_.'_de
and 4 no of Ce Erm LL.rde, a.  tablet (preferably a
layered tablet) containing 45 mg of  p.ioct) it.azor
1_ydr,c iorid, and 4 mg of ne rice, or the  10 like..
The solid preparation the present invention may be
used in con ic. ti oL with one or more drugs
Wereirafter  referred to as concomitant drugs)
selected from diabetic  15 t_ .~at?aa 1 agents,
diabetic complication _,~:_,..::; agents,  hoe t
ic>en:__ treating agents, hypotensive drug anti-
obesity drugs, diuretics and antirhrolmboi= . drugs.
These  active components may be low-molecular
compounds or  i_a.-_oi.o:, _ . l r protein, y; r c.. ,
antibodies, vaccines 20 or til Like. Two or more of
these active components may be  mixed at an
appropriate proportion for use, 



The diabetic treating agents include insulin
preparations (e.g., animal-derived insulin
preparations  extracted from bovine or swine pancreas;
human insuli.n 25 preparations which are synthesized
with genetic 1; engineering using  scher Chia call or
yeast; insulin zinc; protarcdn'  insulin zinc insulin
fragments of derivatives (for example, l S- ) etc.),
is ;' ._o _das e inhibitors , ,o% Those,  acarbcse s(
L S .g., c?"..3:7 .. t in. -l.cr l :;, or their saits:
(e. g . , nydrochiw..de, fumarate, su 1 hate) ,. etc,
, dipepti-dylpeptidase T V inhibitors , NV2-=?PP-213,
PT- 100, NVP_ ;'p-? 9, .,,_1c23P32/98, MUM, TS-021
etc.), ;  z(1JP,i.. (e. g., CL-316243, SP-58611-A,
L-Tr <C )r7, 5}5 '..'_A,+J;_T l.y _.. ^x, _... ,.- -:
... ... M-40140, e.L+:'.. , amylin agonists {c, .q. y.
n: aml ti ;e etc.), oaosi 1 e pho s _ `iatase
inhibitors  (e.g., sodium va a :ate etc.),
qlycnnnogenesis inhibitors  glycogen p.. _t.:_:3- e
inhibitors, .uose-6 phosp at a l t ibi _ g ogon ,:_t
onis , etc.),  15 sodium-glucose coy t_ _,c ___ (5G
.,P) inhibitors (e.g.,  1095 etc.), I .-, --h ,. o t
t.oi. ::i. eh, ., ocanase inhibitors e c . , 3498) ,
adi )cnectin or agonists thereof, WK  innib tors
(e.g., AS-2868) le in senslt ty---impr vine  agents, s
maLos`atin receptor agonists {., compounds ?(_
described in W001/25228, W003/42204, W098/44921,
W098/45285,  



and ",._S ; rJYO ).~, 2s_ 5), "L, ?7_7 P;7sU
activators (e ,g_ iZO _2ieJ-.. F. L5)  and the like.
The diabetic complication i- - e agents include
aldose re duc.tase inhibitors (e .g., ,:o'.r..stat
epairestat,  2 ~,  L.. zenarestat, '>p" t. .e s
`.._31:., t - 13i t. e-:t-at:, 1.i!i" _., ._.i :. c,
HkeGv, ; CT-112. Mc .j, n_:._o, 'op :o factors (.e.g.,
NGF, NT, U':NN,  , neurotrvphic factor
production/secretion promoters to r neur.tr,phin
production/secretion promoters  described in WOOi . i
72. for example, chicr: t eny } 2- 2--mz tnv --l--
.midazo l.yi) --` - i3-- ( ' .,thS pheno'y pro
pyl)oxaz.oi" et`. P1CC n1_ ito , (e.g.,  ruboxistaurin
mesylate (L---33353l) etc.), AGE', inhibitors  (e .g.,
LT946, +i_m _edine, p`.._:t::xa t:h.L', N n .enci cy.
thia.zc'l i on bromide (A . 7 6) "O- 226 , ALT-711,
).o .y7i-dorin,. >_ _dox __:nE. etc.), ._active oxygen
scavengers  (e.g., Koct_c acid etc.), cerebral
.aso_,_La_o:s (e.g.,  tiapride, mexiie'Line, etc.),
somatostatin receptor agonists r I"JI.: - ~ , and qT-.
p?'.o 5'S signal regulating k::.Ilcis- `E.q :J.M2.lCUB
(ASK--.l.) _.c li,J it:c:.Ls. f?"~`,. ~Ly _ _1p',S'La
treating agents _ ..__: < E. i` M ::.ai.Od-;  T  



reductase inhibitors - , pi.---- 'c ..u, t.'.:, .'[3n3
:::at:.7. `!r  lovasta in, ac rv stat:Ln, fluvastacin,
1pa .til, cerivas atin, ita'va_ tads, pa.tavastatrrd,
rosuvastatin (Z - 20 4522) or their salts (sodium
salts, calciumsalts, etc.)  etc.), f1brate compounds
(e .g., benzafibrate, h Pic l..' .:ate, . iriai:
n.rate , ..profs brat. , c.l.a .o.f:ihraiCe, c. ofibra
-,  clofibric acid, etoribrace, _e o ihr7t , qe. iJ
~br-czil,  ni_cofA ;_te, pirifinrate, ronifihrate,
simf: Mate, 25 he; _ .k _, etc.). squalene sy, chase
inhibitors (e.g., the compounds described in
W097/10224, for example, 1-([(3P,,  5.) -1-
(3-acetoxy-2, 2-d i.methyl propyl) --7--ch o , 3-
...i.7aE: i.hc.'x y(.i ri F-`i"k y'l.  -1-::XC:_1_. 2,
:{, 5-'c. Ec't: r_'ahyd r:}-4, 1- ?ivYlLOxclzep.lPe"'
...y1lat. ery1 ipS r'er1C: 1.7'7 e.. r!--aCStlc acid,
etc.), 5 AC AT inhibitors (e.g., Avasimibe,
Eflucimibe, etc.), anion- exchange resins (e.g., cho
estyrami.ne etc.), p:robuc L,  nicotinic acid drugs
(e. g. , nicomol, nici :; it:; ol, etc.),  ethyl
lcosapentate, phytosterol . , soysterol), y--
or_yzanc, etc.), and the like. 10 The hypotensive
drugs include angiotensin converting  enzyme
inhibitors (e.g., :,apt:ou::i.l, en iapri_l, delapr
_l,  etc.), angiotensin I1 antagonists (e. g. ,
candesartan,  cileexetl, losartan, eproCartan,
valsartan, teimisartan, rbesartan, tas: sartan,
olmesartan medoxomil l-[[2'-(2,5-- 15 c, i_.. ,;ter
r.---;, 'x~.o-i. _ 



.7y,:.~o-_, ~h-1.2,9-oxadiaz.ol-- ~-yl) b,.phanyl-s'
yl ]methyl ] -2
-ethoxy-7I-i-benzimidazole-7-carboxylic acid,  etc.),
calcium antagonists (e.g., manidipine, nifedipine,
nicardipine, amlod .pine, efon ic'ip .ne, etc.),
potassium channel openers (e.g., levcromakaiim,
L-27152, AL 0671,  20 NIP-121, etc.), clonidine and
the like. The anti-obesity drugs include an i-ohesi_ty
drugs  acting on the central nervous system [e.g.,
dexfenfluramine,  `enflu ram.lne, phent: ermine, a i
?utramiri e, amphepramone, 25 dexa-lphetaniine,
mazindol, phenyiproJano'_amine, c:open arex; 26
l1.... receptor antagonists , S 568. -' , SNAP-7941,
compounds described in WO0 , i 9 5 and WO01 878..4.
etc.);  new: peE -'de _. antagonists (e.. . 5 ' '22`'
5); canna i:ncid  receptor antagonists (e.g.,
SR-141716, SP-14777R); ChTelin  t.t:;.et q7.1:: ts> _a
\'1:.:>Y,j. :._. -.i,..... _C,..yr1Y ;e..tas hi1.itocs
(e,q., BVT--3498), etc.], pancreatic lipase 7u_b :.s:s
(e.g.,  .._ .. s. .t, ATL-962 etc.)>I o_imz , _ _6243,
SR- 50611-A, IJ_-T,.y-3V ,, ::B-GL b55.; AS---- Nl; r
'r EMS-196M, rte. >C 1. ;, etc.), nep dic anorectics
leptin, SN,.  10 (ciliary ne._._ot_:p?-.c: factors),
etc.), ch cis.-_..kA in  agonists (e.g., lintit.
:Lpt-, PPL-15849, etc.), teed W,  inhibitors (e. g.,
P-57) and the like, The diuretics include aar_thins
derivatives (e.g.,  



di?., 1lic.y'a.t.- Lheo: n,y calcium sa'_i cy late 35
t._ ec roe e etc.), thiazide agents h_az de,
yclo>erdh.:.c : td WichIcimethiaAde, h ?e.1 vtizio
hydroflumeth iazidc , benzy1m d.r.._ . .tors: ...,
ie,. ,  poly thiaz_de; n et.hycl._ r}a.as_ e., etc.),
c nt__ 'a_ c _.,_ one 'e; trianter_sne, etc.), (e.g. ,
p).Y:`I1G l::e: `.Ot: ) carbonic 20 ar;t,d.rase
inhibitors (e..C., acetazoi-amide, etc.). -..ia Vi
o:<_'.7 :e 1' 1-_,.n.t1.lL..i: crags (e. g., Nl^. r_"1
e'-ldC:zir  let u' de, a.:..Y ct, etc.), a zosami do,
i- soso r'b _de., _ acrin - c ac- piretanide, .J;
'1..._-,a e and i semide,  The antithrumnotic drugs
include heparin (e.g., ?5 heparin sodium, heparin
calcium, dalteparin sodium, etc.), warfarin ( e . g .
, warfarin potassium etc. , r" _ ._. , b n  agents
(e.g. i iracjca 'utrt_) etc:,), '..1:?-"1'>.,:_y
agents (e.g.,  u okinase, tisokinase, a.lt ,plase,
natepiase, monteplase, :J a),_`epl ase, etc.),
platelet aggregation inhibitors (e.g.,  t1; _'._t
i4__n: hydrochloride. etc.), C:1 oit. c3<ot x:19.:.
scos ),. _ta. _. berapios; sodium an s ro gr. _ mate
hydrochloride and the like. The timing of
administration of the solid preparation  iV the
present invention and a concomitant drug limited and
they may be administered simultaneously or at.
staggered times. ltni 1:ti:. ty>, a single dosage
Corr- 



containing the solid pre parat ion of the present
invention  and a concomitant drug may he administered
to a subject. 15 A dose of a concomitant drug can be
selected  appropriately base'd on the clinical dos.
The combination  ratio between the so lied preparation
of the present  invention and _. concomitant drug can
be selected,  appropriately depending on a subject to
be administered, an 20 administration route, disease
to be treated, symptoms and a  combination of drugs.
the case where ti subject be  administered 5 _ human,
0.01 to 100 parts by weight of a  concomitant drug 7
be used per part by weight o the  solid preparation.
25 Thus, by using a concomitant dug, superior effects
such _) enhanced actions of the solid , e..i ,_atron
of the.  present invention and a ioncomitan., drug
(synergistic:  action of the drugs), 2) reduced doses
of the solid  preparation of the present .,as.t,.::
..i: or a concomitant drug  (reduction in doses
compared with those when they are  administered
individually) and 3) reduced adverse effects  of the
solid preparation ot the present invention and 4a
concomitant drug can be obtained, 1L Hereinafter, the
present invention will he explained  in detail with
reference f:ra^ples and Experimental  )damp l l s wuic
L are not intended limit the present- 



invention. In the following Examples, products that
meet the  v is _pan ...- Y'ha .tar.i`7 :.,.r-a AM ..
Edition or Japan ._.._  ..Yarm.......1.7.c cx. ;plen
:: 9003 were 7s. d various  additives such as lactose,
hydroxy'prop'ylcelluL _se_,  crosca3"me:'-dose sodium,
:"magnesium stearate, cry_tal_in.e-_  cellulose and
Polysorbat._ 80, 211-11 Example 1 G ] 7 o , '.l c i (
1 0 ;) as dispersed and sus oendie in a  solution (150
q) of hyd oxyp opyi cel_ul: se (7.5 q) water  and then
mixed with Poly - _ bars 30 Q.5 q) The result Ln25 C.
: t=:U7.' solution was granulated by spraying -e of I;
: r iI: a on hydrochloride (82.65 g) and lactose
(179.35  u; in a fluid bed granulator ( .. "l.x
manufactured by 'VwI C:X  Corp.). To a part (28.1 q of
the granules thus obtained,  croscarmellose sodium
(1,8 g) and q) were added end The resulting raixture
(11,20 mg)  was compressed at a table ing pressure of
1.0 t:, -'I'2 (7.0  an$ flat-iace_, with beveled edge)
using Autograph (AG-50 M  manufactured by Shit a.-1zu
Corp.) obtain a tablet, ,. Ex r .`. 2 GlAmepirAds- (10
q) was dispersed n i suspended A a  solution C HO of
Huth xyrprop,-l 17 a r ose :) water  



and then mixed with Poly rb ate SO ( 1 . 5y )The
resulting  mixture ...": solution was granulated by
spraying !A on lactose 15 (272 '; in a t-iitd bed
gtar:,ri....:. by  . r.wrez Corp.) to bta n -u a7 u
e-. containing g] m p ..._3e.. A mixture of
pioglitazone hydrochloride (82.65 g) and  lactose
90.85 q') was granulated while sprayed with a
solution (150 a) of hydroxypropylcellulose (7.5 g) in
water 20 ..n. a fluid bed granulator (LAB-1, .. .vl.i
5. _ e ed by P o 'er  Corp.) to obtain granules
containing psoglivazone  hydrochloride. The granales
114.05 g) containing glimepiride and the  granules
(14.05 g) containing p _a 1 t azo? . hydrochloride  25
were mixed together with croscarmellose sodium (1.8 a)
and magnesium s,.eara,.e (0. 1 g) The mixture thus
obtained (240  mg) was compressed at in -t ab. e i g
pressure of ,-.'v 0,/ m2 (8.5 mm j flat-faced with
beveled edge) using Autograph (AG-- 50 Q, manufactured
be ` nima . - Corp.) to obtain a tablet.  E. ramp _e 3
C- !. msp..r.ide. - u) was dispersed and ::+lt:. in a
solution (180 q) of Vin`; dro., 1p ropy! cell u (9
g"'. in and hen mixed with an aqueous 18% P l e 3o b80
solution  ( 1 0 10 ) The resulting mixture solution,
was q_ranula +,`. h~y spraying it an lactose (206.4 in
a luid bed granulator  , manufactured by Powrex To a
part (22.94 g) thus a.. .. the granules ~.,~5
obtained, cY...Se gal. \, L_ ost sodium ?2.16 



_jl r crystalline cetholose ( 10.81 _) and magnesium
_ea (0.12 were added and mixed to obtain .:c.x< 3
powder  co staining qli iuepiride.. The mixed powder
containing glimep_ride thus obtained  (120 C<;) and
mixed powder MO mg) obtained by mixing the  granules
(25.1 q) containing pioglitazone, hydrochloride. 20
obtained in Example 2 with croscarme..ose sodium
(1-,10 q)  and magnesium ___3 ate (+.1 q) were
compressed in layers at  a t 7,.. , pressure of 1.0
omr (8.5 m"T'4 flat-Lased with  b ..?~.=. eY.e1ed
Clt., - qe:' i ! Us--ly Ant Jqi: "'.pSI (AG-50 ti.;,
by  Shimadzu Corp.) to obtain . layered tablet Example
1 ...aep -Lde (40 C was dispersed and suspended in a
solution (900 of hydroxypropylcellulose (45 q) in
water  and then mixed with an aqueous 'o ly. or ...
e:: 80 . ; Lu io_a  75 . The resulting mixture
solution was granulated. by spraying it on mixture of
lactose (1052 T) and  crystalline cellulose (360 g) in
a fluid bed granulator  (H -_0, manufactured by =owrex
:p.. . This granulation  was performed in 7 batches
and the resulting C i:al :_es were .. mixed. To a cart
(9310.7 g! or the granules thus obtained,  c .scar
mell'. sodium nl (672 crystalline cellulose (2120  



and magnesium sn~arate (37.3 g) were added and mixed
to  obtain mixed powder cont airs -rade_ A mixture of
Qoglitazona hydrochloride (496 q1;  15 lactose W72 Cj)
and _ _-osca rme Llose sodium (108 -" was  granulated
while sprayed with ,_ solution (540 g) of  povidone
(54 v:L ..::_' ....t-  i~. ~ in ri...::.. in a fluid
bed ., 3 Rl! (?'1.)--, ij r  ma.nu:: ac:t .tree by P .
x x "orp. i i h7 s anu.l 31'_. on was  performed in .'
batches and the esultin granules were 20 mixed. To ap
a r t (11147.6 g)) of the granules thus obtained,
croscarme -os sodium (4066 g) and magnesium .
_eaarate_ (46.4 '.o) were added and mixed to obtain
mixed powder ).'_a15.'t.a oq1  a '.o hydrochloride,
The mAxed powder (_0 mc) containing glimepi_lde and
25 the mixed powder (120 mg) containing p oe -. o^.,e
hydrochloride thus obtained were compressed in layers
at L--s  tabletis . pressure of 5. 5 W/ punch mr"f
convex - `aced j  using a rotary ta.biet. ng machine (
QUARIUS 0512LD2AX,  manufactured by Kikusni Seisakusho
Ltd.) to obtain a, .. layered t:abl.._t: containing 30
mg of pioglitazone  hydrochloride and 2 mg of q. iII L
e per tablet, Example  he mixed powder (180 Zny)
containing giimepiride and  10 the mixed powder (120
mg) containing p oc; . it zone hydrochloride bta _: ed
in Example 4 were compressed in  



layers at in taila..:. iC( [.:'2: ... ;.i'-a of 1,8
kip;/mare-.., ,3,0 nnlw  convex-faced) a 7: a o a y t
a.b .et i _ 512i-D : , man ufa , ure ~by Kik su ., kus
ho Ltd.) to  15 obtain a layered a e. containing a'1,
o : p tk1 ono  hydrochloride and , me of qi ,_mepiride
per tablet. Example 6 'File mixed )xed powder (,.~0
m') containing jl irne pLc de.. and 20 the ized powder
(180 mg) Containing p q .icazf'ne  hydrochloride
obtained Example 4 were comprensed in  Layers a tali
e-t'7 g pressure J.t 7, .. kN piru;h. (9. 5 rant
fiat-faced with beveled edge) us i.: rotary able`.
.rte.  machine (AQUARIUS 05.1 "C..riZ ''a: $...-.
t._aed by K ' u' 25 `ie"" _.;1,>h Ltd.) to obtain a y
d t iiie.. containing mg of > lorglitazone
hydrochloride .an e) me of glimepirlde  per tablet.
Comparative Example Glimeni.ride ('_. q) was dispersed
and suspended '.:... a  solution 090 .. of hydro
;ypropylce-L close (9 g) in water, res".'Iting mixtale
solution was granuMed by spraying  i on lactos_.
(208.2 g) in a fluid bed granulator (LAB 1,
manufactured by _ow_" x Corp. t To a part C22.93 of
the 10 gra rules thus obtained, croscarmellose sodium
(2.17 g),  crystalline cellulose (10.80 ,) and
magnesium _tearate  (0.12 q) were added and mixed to
obra n mired powder  



containing gi'm;pirl e, The mixed powder containing
=.- _3 ?)'__i... Lhus obtained  15 (120 no) and mixed
powder 20 _g) obtained by mixing thca  granules
containing logl -.:Zone hydrochloride obtained in
Example 2 (213.1 g) with croscarmellose sodium (2.8 g)
and  magnesium S'( .-1 :aat.. 10.1 q) were curl
Le.:sed 1r.,, layers at a abl: _n pressure of _ . 0 t.
`c r; f a -faced with  20 beveled edge) using ut Alp.
(AG-50 .,.V, by  Sbi [:adze Corp.) to obtain .a
layered tablet. Experimental _ Example 1. Dissolution
of gim hide (:on. the tablets of ExantpKe  25 3 and C
:Lpai a.ti ve Example was tested by a paddle method
rpm) -in_ 900 M of a jn spha -. buffer (314, p6 7,9)
The iesc_.L is shown in Table 1, [Table 11 Dissolution
rate of g1'_inepi.ride (4) 30 minutes  Example 3 91.4
96.2 98.1l ------------ ----------------------
----------------------- ----------
-------------------------------------------------
shown in [able .., the solid preparation of the
invention has he improved dissolution property of
^..'1 ,"::ffe_p1:Ci!'="e. 1 01 Dissolution ,no
hydrochloride From the  using 900 M of a 0.3 M
hydrochloric 



chi ori do buf fer ( 30C, pH 2. 0) The result AS Snown
in  Table 2, 15 ante? L Dissolution rate of
pioqjitazone hydrochloride (1)  Ex :r e 3 hO, r 93,11
101.3 ----------- --=-----------.................  :
------------------------ .""--------
------------------------------ -------------- - AS
shown ir, Table 2, tMe solid preparation of We
invention is ezuellent in !he dissoluLion propeity
0-',  ltaz._re droc-_L___.e_ - -s-...iii_ ..__.a'b=--
'- Anvontion M'.  The solid preparation of the ttrs.:
the i ssolut on. F~ ropees of P.. ~__slti ze 2i II+
:Sl 3risu_.n ssoot:~?;e. 38  CLAIMS 1. A solid
preparation comprising pioglitazone hydrochloride,
glimepiride  and a polyoxyethylene sorbitan fatty acid
ester. 2. The solid preparation according to claim 1,
wherein the polyoxyethylene  sorbitan fatty acid ester
is Polysorbate 80. 


