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DESCRI PTI ON CONTROLLED RELEASE SOLI D PREPARATI ON
Technical Field [0001] s The present invention
relates to a solid preparation. More particularly,
the present invention relates to a controlled rel ease
solid preparation which is excellent in the stability

of an active ingredient, éﬁgkfygy it phar macol ogi cal
effects steadily and rad? y afté?iadninistration and
shows a i 0 SIONTROIZHEDP RELEASE| SQLTRI PREPARATION a
prol onged period of Art [0002]
Si nce proton punp |nh|'%‘?m?*8}:'sc"‘t%h%|r’@%ﬁ’gfter sonmet i nes
[d&0o1pferred to as PPl) such as benzi m dazol e conpounds
| ansopr azol e, oneprazol e, rabeprazol e,

(e.q.
pant 6pPaRBREENT | pYaRlen ARl atRs (% & Ipdid RrgReEAtion.
Mol BaSBEERILPDY, | PRL b QI hACtlRht BrPaHies to a

nmucosa- protective action and the 1ike, they have been
conicdelyedsedlasse hwhpémmpaa@etmcm i G20 1[§epet>qqe}]41|e@ér in the

ver, these_c ounds h oor_ sta y and .
seRLT LB ot ot uRPaI TS it dart e i medigtplgaicar

efEbKEs sfh&dﬁl?OSnQUfﬁﬁudﬂyiaﬁﬂéﬁ(admﬂﬂASﬂﬁaﬂmﬂﬁ eahd shows a
aci d, and become_ extrene unstable as the pH of an
suggadhad BBRERREALRY1OT! I8 @ @r&drgECHRES 1ogwo T

tien oral ly adm ni stered, therefore t hese conpounds
may not be able to exhibit sufficient activity since
Barkgyound RAvtonposed by gastric acid and the like. The
[§%@$Llity of these conmpounds in preparations such as-
bl et, powder, fine granules, capsule and the |ike
may bBefogeprboverplbEniihithi tdrd hheax@ipeifitds sometimes
thensel ves, due to strong interactions with other
reffgredi Rt 28 oRpbhefiteh | ?rsgt}‘i*?é‘zjﬁ‘i § SPTRRYINGS (e-g-,

1ah§§5kazo@el ObmEPARSS] &N Ur ASGHRIL %ﬂ{%\pra%le,
observed durlng productlon and preservation.

ilgprrgadcapndnphe hake) beave rmcgzastrrntqn@q@idaﬁm@moeal

inhibitory action, a gastric mucosa-protective action and the
like, they have been widely used as therapeutic agents for
peptic ulcer.

However, these compounds have poor stability, and are
unstable to humidity, temperature, light, acid and the like.
These compounds are particularly unstable to acid, and become
extremely unstable as the pH of an aqueous solution or
suspension thereof becomes low. When orally administered,
therefore, these compounds may not be able to exhibit
sufficient activity since they are decomposed by gastric acid
and the like.

The stability of these compounds in preparations such as
tablet, powder, fine granules, capsule and the like may become
lower than that of the compounds themselves, due to strong
interactions with other ingredient components in the
preparation. As a result, color change and decomposition may
be observed during production and preservation.

Various attempts have been made in the pharmaceutical
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1 preparations containing these conpounds as active
ingredients, so as to overcone the unstability of the
conmpounds. For exanple, a tablet, granules or fine
granul es containing core particles containing PPl or
a salt thereof or an optically s active formthereof
Y n d
D an 1 ool bPer e o colmPBEhas o acriyg noredients,
sq et é?rq @vefErICIorr@e hheeubGEameILstyoeédtl(lep)ad:@t@ommﬂ@r erfoe
enteri th eseﬁg arations, can

o
XlippFice BebdRFosPERBIGE OFhG AR FVENTHGT Gy core

pa}:&&td’]]e& aontadhdnihepli ke. a HOMBY efhe A€o 51 HIE Cars L 1ddELy
|s re uired for dissolution of the enteric filmin

FoitheesPinar eRagttine apgEepienh aAnd e mﬁxmglcular,
pﬂjagﬁéﬂﬁéﬂEQ§S%B@uEﬁeth?eﬂ@éﬁ@£€8ﬁ@ﬂéfﬁ%éfgffﬁﬁ.{éhé

earl'y stagée of e admnistration is y expecte
£ilm)t hevieebeenndisglgasdr (patéyt drgfeﬂt@gcrat Ing $ule ¢ol5he
ee of _an_en nt ai ns

f
el oe L1y, ShEER PeREe BBl E00 ath o uiar e [Bhkddg hon of

tHe rittdfvec anpeRaitntSByeghetri ¢ ont 1@t @hd opthdlesiland However,
Jretal hydrqoxides is disclosed (patent reference 2).
since, §ore bAmeaienEraBlEeg abPBt di s oSt ionPlerthg jenteric

£iflinl M \Mwecgage%ahe&seﬂnéftwgc ngﬁ&%mrég@m@ dé% drug,

to acid an | east one (0] conponent ecte
rapighmexpiressiina eér thenpharm@acpbmmaals efffigctt oxitdes early

ﬂ%@% %&;%he D%dt Qx| gggtign s¢l 9seq (@ateqﬁﬁieference

prepara I ons“¢an suppr osition of
the datithe meagtéflepnd §ysgabidl Dy-adi sl mrehddieing kdlid
after adn1n|strat|on 25 and are suitable for rapid

PrERRraddogn L5PepRAr ARCBIBETLEI 1 bRf Sl ACh (fepRtains an active

irRFEA ek ahs@Bp1E0WEVEE i dr 868Nt OTe &t th&e kind of component
phar macol ogi cal effect for a prolonged period of tine

seglectgidf firom metal okédes parecréam%ztabrtsydmm;iewges gliszlosed
(ﬂ%%gﬂi %@% %ghg ?lt { aéaf%{l lzatl ewa Qa%ﬁgt free of

active I ngr Thé Prepar dt i e
an( gattentic fefimy enhﬁesh4cen6a1nﬁ©r1arpad©trﬂve’ eifrejﬁlﬁferﬂt) unstable

Fur t.her mor e ari ous preparations havin lura
toyAres BRE abeleash oot Kona s%t%?@?f?ﬁrbfgn%pﬁlr%%% fham

alda3GhesedrtArmbhg] EAPHONEXPE £SREOM Uxid¥s and metal

phar macol ogi cal effect after
hydroxides is disclosed (patent reference 3). These
preparations can suppress decomposition of the active
ingredient by gastric acid and the like after administration,
and are suitable for rapid expression of pharmacological
effects upon administration. However, retention of the
pharmacological effect for a prolonged period of time is
difficult for these preparations.

Also, use of a basic inorganic salt for stabilization of
the active ingredient in the preparation is disclosed (patent
references 4 - 6, non-patent reference 1).

Furthermore, various preparations having plural different
release control systems in combination are disclosed for the

rapid expression of the pharmacological effect after

administration and retention of the pharmacological effect for

2



10

15

20

25

30

35

35 adm ni stration and retention of the pharmacol ogi cal
effect for 2 a prolonged period of tine (patent
references 7 - 11). patent reference 1:

JP- A- 2004- 292427 patent reference 2: JP-A-2003-327533
patent reference 3: JP-A-2005-154431 s patent

[ L JP-A-62; 3 5.
> BECTOSR60. ariba oEor B h RIS e AR S D080 1731
ppaeeht reféeeroeel 7: IBRAALRUDDRYBIN2 patent reference
8, JP-A-2004-300149_t0 p t ence 9: US Patent
P%?ngaiﬁgﬁéenﬁ%t ntJ‘%éﬁ‘eff‘iﬁ?%gf%ou 51050 pat ent
phetatenseetdncd093/ S1-584 qum-1iegt reference 1: " DRUG
DEVELOPMENT AND | NDUSTRI AL PHARMACY", 18(13),

PagRt1A2%eren0R) 4 157D ATi RN B the Invention
pRteRLEPEFL PeREe SH! V@@—z?y%ddt?—ééh ion [0003] There

I's a demand for the devel opment of a solid
ppteptr atfenegoapé i siPA-ed0EE11i0373Ingr edi ent havi ng

high, 20 stabilit ' tjve ingredi ent
p§%§BFyr3ﬁ8r?%ﬁ?d y X\g%%cgbs‘fe"h?)eqﬁg‘; har macol ogi cal
peténet raféeenadng ni se+mtiqoy-3ulhad he phar macol ogi cal

effect is sustained for a prolonged period of tine.

Pehenpr E8EATeRER et HS Frban e dtua&d 33 ensi ve studies
pZ@eﬁEdréf(ngQn%%;iiofi w981 M5 Rygpar ation conprising (1)
’ a

an antaci d, n 1 mredl at e-rel ease part containing
patenhpoefdremse abl ¢ WA AlixB4nd a basi c substance,

q ned-y el i
N piRaC UhETRErER of ac U P BRI, AP 2fpwsyran
PHARMAROY”a fiBl(nBf hat487sepdvesi®d2pH 6.5 or above 30 in

.conbi nati on shows high stability of the active
Disgdpeyrenpt thepfmeertien pharmacol ogical effect of the

Préghhiﬁg ita%sdésme%ssgbweam ARiglly after
a S

m nistration, an stalns the pharnacol ogi cal
[@p02Lkt for a prolonged period of tinme, which

There is a demand for the development of a solid
preparation comprising an active ingredient having high
stability, wherein the active ingredient stably and rapidly
expresses its pharmacological effect after administration, and
the pharmacological effect is sustained for a prolonged period
of time.

The present inventors have conducted intensive studies
and found that a solid preparation comprising (1) an antacid,
(2) an immediate-release part containing a compound unstable
to acid and a basic substance, and (3) a sustained-release
part containing a compound unstable to acid and a basic
substance and having a film that dissolves at pH 6.5 or above
in combination shows high stability of the active ingredient,
expresses a pharmacological effect of the active ingredient
stably and rapidly after administration, and sustains the
pharmacological effect for a prolonged period of time, which
resulted in the completion of the present invention.

Means of Solving the Problems
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resulted in the conpletion of the present invention.
35 Means of Solving the Problens 3 [0004]

Accordi ngly, the present invention provides [1] a
controll ed rel ease solid preparation conprising (1) an
antacid, (2) an imedi ate-rel ease part conprising a
léﬁﬂyfund s unstable to acid and a basic substance,

3) a sustained release part containing a conpound

unst abktertitngtyd el predarst cirswdrstiancrvddesvi ng a

filmthat djssolves at 6.5 or above in o
[1&oﬁbFﬁ&Fi’f‘ag}e‘?zfe%%%s%rgga}%tl?%?ﬁﬁa‘ilr?él comprising (1) an
ankBeve; menyi gRednhddi atber &l dbddgartto ddrlghitdidly a compound

di ssolves at pH 6.5 or above contains one kind or a |
ungitrbdeetof achd ard ndrieasd adsusiandesd MbmdPhe Gusikeined-

reﬁ%ﬁ 'esgsgg aj, P%Eﬁ?ﬁ%‘ PL O&%ﬂl SEIOWEE iP5 RUiRAlATE o
cef Pl 688 acet at e pht hal a é?
basdrbexpsethygteshy| caeving osefi lmethatd dissolves at pH 6.5 or

nethacrylg%e-nethagrylic acid copolynmer, nethacrylic
abpxe, dngCePRYPALEPYf at e copol ymer, nethacrylic

[2aCidemBtByLrafesy | 3t et Rty vdaidiacionat € 190P@hERIin the
hydr oxypropyl nethyl cel |l ul ose acetate succi nate,

figol yhetyHiaseldee phtpdl Gt ommbaiRldetaing ange kind or a
mi%%%f alel P05t H&é‘bﬂ’ﬁ?g‘fé‘éi@é@&d [ fdom Wi ?f?;_&cdﬁe
d pa rticle

sust’ai ned-rel ease rt- conprises a core p
coneipitisgngfahydoopgpndp yih stetth vl ¢el Jacl ab eaph thadladiey

bst , i nt dj ate | f d t h
celdilage grefRte cBrERplrtTel SR BRme R A ce Lulose,
me@®h$30heehadtypht 6-hebhadbPpVee adH & cdsolyaieBd metadhiaic

internediate |ayer; 25 [4] the preparation of the
aciglopshydnersheat e 1IFOPQRERRT n Mefehaciprpist R idrdeiiie t o
id.is :  hi b ;
A e SRy B A By A S L A WRE B R
mePhly lice ldudospoandtater sseni matdy pdeyfionnulacgtadte phthalate

aan%%%hlchs 2\ Ra

[3] the preparation of the above-mentioned [1], wherein the
sustained-release part comprises a core particle comprising a
compound unstable to acid and a basic substance, an
intermediate layer formed on the surface of the core particle
and a film that dissolves at pH 6.5 or above, which is formed
via the intermediate layer;

[4] the preparation of the above-mentioned [1], wherein the
compound unstable to acid is a proton pump inhibitor (PPI);
[5] the preparation of the above-mentioned (4], wherein the

PPI is a compound represented by the formula (I):

[0005]
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Al 1l [/ jJLSCH NIli Y R O[0006] whereinring A
is a benzene ring optionally having substituent(s),
Rl is a hydrogen atom an aral kyl group 5 optionally
havi ng substituent(s), an acyl group or an acyl oxy
group, R2, R3 and R4 are the sanme or different and
each is a hydrogen atom an al kyl group optionally
havi ng substituent(s), an alkgxy group optionally
havi ng substituent(s) or an al§¥no group optionally
havi ng substituent(s), ap [ gogen to atom or
CH_-oxan optically act f or a salt
2 ; Ne preparati e above-nenti oned
[ ,Ahhe ein ﬂwe PPl is | Fsopr zole,(gweprazole,
r abepLs A e\ azol e*dr an optically
active fornNthere or a saltYl5 thereof; [7] the
preparationj of theg above-nentioned [1], wherein the
antacid is gt |east one kind of conponent selected
froma netal oxide, a nmetal hydroxide and an al kal i ne
earth nmetal carbonate; 20 [8] the preparation of the
[ebog}- nentioned [1], wherein a 1% aqueous solution or
1% gquequs suspension of the antacid has a pH of not
wheged 1y R3RISA0LS[ 9] bERZeDE epbR Gt PR 12t hie having
1 ticonedr [57] , ng% ' I [ [
° I eg\éﬁ%u%ﬁg (E?ﬁdﬁse S]ecat e @odr%r{ h%g:ogggtﬁgl S?é%%%é}l ?f?%&
opifiomaddys hamingi sebshituest () sidn catyl girqup admudmanyloxy

roxede,gel d pagngsi um al uni n asilicate; 1Q]
9% g”p?eb:fﬁatalngﬁ%ofaf egé%o%%@%%fi(gﬁ%efeﬂtf reéBI(%1 1s a
hyldregenetaalomly dnoXiltg 1l yyraup eqati g ki mhweeleEitbtituent (s),
frogmthe group 5 consisting of magnesj um hydroxi de, ,
arg PareinERPHPoRPEEONa &Lyt RaY IR hyMivpt uste(s) or an amino

re/ 8pkRbha 8yOhafl Hg SuBBEYALON A | allith TAGNES YR
J h?%rogide, co%re%ipi?gte o? Eﬁfﬁﬁﬁﬁin hy roxigﬁ, rogen
atom or CH, or an optically active form thereof or a salt

thereof;

[6] the preparation of the above-mentioned [4], wherein the
PPI is lansoprazole, omeprazole, rabeprazole, pantoprazole,
ilaprazole or an optically active form thereof or a salt
thereof;

[7] the preparation of the above-mentioned [1], wherein the
antacid is at least one kind of component selected from a
metal oxide, a metal hydroxide and an alkaline earth metal
carbonate;

[8] the preparation of the above-mentioned {1}, wherein a 1%
aqueous solution or 1% aqueous suspension of the antacid has a
pH of not less than 8.0;

[9] the preparation of the above-mentioned [7], wherein the
metal oxide is at least one kind selected from the group
consisting of magnesium oxide, magnesium silicate, dry
aluminum hydroxide gel and magnesium aluminometasilicate;
[10] the preparation of the above-mentioned [7], wherein the

metal hydroxide is at least one kind selected from the group
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magnesi um car bonat e and cal ci um car bonate and
coprecipitate of 5 al um num hydroxi de and sodi um
hydrogen carbonate; [11] the preparation of the
above-nmentioned [7], wherein the alkaline earth netal
carbonate is cal ciumcarbonate or nagnesium

condhBenabeor| ddhnEBEuR BPAF S &L, qldﬂ%tﬁb@%ﬁiﬂ@ﬁﬁe‘med
[1], whérein the 10 content of the antacid is 5 néq -

syBghgE4c hydrothdchpteparepfeninitate abdlarman dysgoxide
1 : @] i gh ' .
ang nsgeS Shipkifox 8L 8 kb Rc b fla t o M B nyfiBuci e,

mapaesiandchhbosasé aanedes bt bas ecpasdnaties al oprecli@itate of

15.[ 14] .t he preparation of the above-nentioned [1],
a1 b R teo RA TR e oGl R EeRT AR AL Sy o1 ne

[1Rh &8edpEpabaY €ohNof OtRe Nib@fd Gfer® @inRHNIMNI, Stidlredh the
to_a nannaF and a retention tine at pH 4 or above of
aljgdipessarhhnmeakhr carbenatenis [dBfcipm gigrdponate or
t LNg an increase in the 20 intragastric
ma%@%?%g@ %gP?éggﬁ%f above in 0.5 hr after ora
[12dmthesprapapation acfratial alawnke -anaret isntadon 1t]i,nevhatrejd the

4 or  ahoye of not. less than 14 day. (0007 The
CoBtBeEnt ey FienerhRcia te of dbed 190 dd T i o the! 28
(169! kaw pgepdhercont 6ol tRd A8dRaseeSOldribPrEN3r AtheRidf the

the present _invention conprises (1) an antacid, (2) )
weightniraiiat efr Eheagenterrs @brithe mopanchnshadple to acid

inuﬁﬁgaQRESBQaﬁngef@Qsé %@?&Caﬁﬁ”%ﬂé“%ﬁ%téyﬂédsﬁgf%ase part

sustai ned-release part ctontaining a conpoun
isuddtableltdOaci d and a basic substance and having a

filmthat dissolves at_ pH 6.5 or above i nmbi nat | on
(1030587 PRePRESPIESeRt ShRcRITYSma s ¢ Brlrs Which” Shous
an’ ¢aBreakbedn tREeasers§hsr ¢ epAsdOHIDftd e dif @gRRe in

invention" and "solid 35 preparation of the present

0-PnpentfoRr areluadninheerawbomndudbly Rl andEhaekeas ion
tifRestl pAds okO0QA8%e of not less than 14 hr a day; and

[15] a solid preparation showing an increase in the
intragastric average pH to 4 or above in 0.5 hr after oral
administration to a mammal and a retention time at pH 4 or
above of not less than 14 hr a day.

[0007]

The present invention is explained in detail in the
following.

The controlled release solid preparation of the present
invention comprises (1) an antacid, (2) an immediate-release
part containing a compound unstable to acid and a basic
substance, and (3) a sustained-release part containing a
compound unstable to acid and a basic substance and having a
film that dissolves at pH 6.5 or above in combination.

[oo08]

In the present specification, the terms “controlled

release solid preparation of the present invention” and “solid

preparation of the present invention” are used interchangeably
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(1) Antacid The solid preparation of the present

i nvention contains s an antacid. An antacid
neutralizes the intragastric pH prior to the rel ease
of a conpound unstable to acid, which is the active
ingredient in the stomach, whereby the residual ratio

fa sl %%qggggd E%Fl%gggased and a stable and rapid

ar macol ogi cal ect of the conpound can be
léﬁthlted As io the antacid to be used in the present
( Un%%ntlo% at | east one Kkind of conponent sel ected
roup consisting of netal oxide, netal

hydr axiedecand girkphiraeiear bhi tRéapresemoNBi®enSion contains
preferable. As the above-nentjoned netal oxide, at

an gpdacdfe kPRdantaCcid| RRYEERF1%RA tihe Wg@&@g PHgprior

I 1 de S C
PRSI S8 e sorMBRESLAR I 0 ity wnin 1o e

aq@uwaa&ngzeplan@,nagneheuﬁtamQthomheesby|tm¢ere81dual ratio

xH20Q), _al.l r_ph ceut cal ents,

off Phe EAPBR T ecdreerapRisahd abn el T A e oy o
pmrmfaebabk;ecawagmesburrbf26hexcd:ep<f>@ma r@&h qaé argeibWeth As

IS superior in acid reactjvity and has a neutralizin

thGoReitacid SPePer 45PE. 1AstEECRI AREMEsHUFRN IO, 2lorkeast one
ki@t dirnedml FﬁnéngeggﬁéhtgﬁogHSﬁ'Qﬁen§£$ﬁﬁt§§5§§ﬁ$lng of metal

cormmer ci a avai | abl e product can be u
OXédﬁbemetaﬂghwdmgxndenagde@lhalmh¢c¢arthcmntalmnhﬂhpnate is
[ ion at a 25 low tenperature, is preferable.

pr%%E% ?%lned by calcination at a tenperature of about
500CAs &heutbd080fichsigradrabtyl otoder aid e el dfedmind
of neutralizing, power, one obtained b

SpP
SeUAFLPRAEFBR SheaBbarPoones: EabBuioBOtanes Lum oxide,

I f
ooBREACH BULLLRES| Sl R DAL Ml hygroxide e
(Adw@it xtta@ h esnd nMmagnessym omhunhmmartgaalalfémp e(@;]fzbsglMgo SSJ.OZ
f Q nﬁ/ I a
B8, 5P S SRS L0l0sert], 00 o L

sur f acetheea, imagnSBEﬁmf02169riﬁOﬁoréﬂgﬁbﬂﬁﬁ%ﬁﬂkﬁd My gAesium

ni t rqogen sorption, method, where the 35 specific
oxddlet 108 BROACRL HERsUMBIChate S WP HF aifb ARl bt eartivity

andl hbeJ8NnEAs rad$9i REUpBYe R, CLE L S HFIIIY . Ofast RGch magnesium
oxiggtagﬁeogbtained by a general production method and a
commercially available product can be used. What is called
light burnt magnesia, which is obtained by calcination at a
low temperature, is preferable. One obtained by calcination at
a temperature of about 500°C - about 1000°C is generally
preferable and, from the aspect of neutralizing power, one
obtained by calcination at about 600°C - about 800°C is
particularly preferable, and one obtained by calcination at
about 800°C is most preferable. Of such magnesium oxides, one
having a BET specific surface area of generally 10 - 50 m?/g,
preferably 20 - 50 m?/g, is most preferable.

Here, the BET specific surface area is a specific surface

area measured by a nitrogen gas adsorption method, where the

specific surface area is measured based on the amount of
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magnesi um oxi de and fine pores into which the nitrogen
gas enters. Exanpl es of nagnesi um oxi de incl ude
commercially 5 avail abl e heavy nmagnesi um oxi de

(manuf actured by Kyowa chem cal Industries Ltd.),
heavy magnesi um oxi de (manufactured by Tomta

. [ dy
BRBGTRC S Akl bl ) ccbEA ARATGE 48" O firace of
mdgmgbﬁumnagmdsiandofhde poeesf actornedidy tKyowal theyercajas

Lndustries 1o Ltd.) and the like. Particularly, heavy
nﬁﬁ& ési um N-oxi de (manufactured by Kyowa chem cal

| ndugikaings ekt 8£) magfles e | bkEde af ec D@ e¢GHither c { DOEP]
As the netal hydroxide, at |east one kind sel ected

aveidableshepyygmagpesbmi oxicyy ramabResiERR IR,
ch%hHEhEU&hHﬁgEQKEQGLt§YPthﬁéé& h%géo§ t & {d6A Zhufactured

, coprecipitate uni num
thF@mQXadé’hammanaghesalln¢¢1ydrbt<,<|id)e6 hempyenaqnesﬂumcﬂ—oxide

aIu d nesi u arbonate cal.ci
(LR kB P Ee AL APt € i oo ST
maaaesadmuakhmérQggﬁuﬁa@tmwédEbyak&ow@rcmﬁmﬁéﬁnxnﬁduéﬂrles
referable. O these, magnesi um hydroxi de

Ltids)plaé‘fjeFQBI ikA- st istukard st 419 MRanE® 1o e de

(mhuRaerakabi 8y, K95§§°J:Héd19 Pr é'é/r scwqur%d the like
unstable to acid and th 0011] 25 As th

arghprefprabilened alkallne earth met al car bonat e,
[ ﬁgﬁhgn1carbonate and magnesi um car bonate for
@ ceutical agents, and the |like can be used.

[0012b theemabavehp@rdk died sttt bbaoXidite KBidlselected from
ydroxi de and 3o al kaline earth netal  carbonate nay
thﬁe%@@& GPBRASEANEWBE PRSI W NusdE et Frigwim

e e S o rhe. i oea oty Pl (OR) foga o)
CO@@epnglpﬁﬁauefu@hum@n@mfmw@t01%¢¢ea@drmaqn@p¥um hydroxide,
ccIESELYSPL B LR Xuf oo L3600 2 AL ana
calcium carbonate, and coprecipitate of aluminum hydroxide and
sodium hydrogen carbonate, all for pharmaceutical agents, is
preferable. Of these, magnesium hydroxide is preferable in
view of the disintegration property of preparation,
dissolution property of compound unstable to acid and the like.
[0011]

As the above-mentioned alkaline earth metal carbonate,
calcium carbonate and magnesium carbonate for pharmaceutical
agents, and the like can be used.

[0012]

The above-mentioned metal oxide, metal hydroxide and
alkaline earth metal carbonate may be used alone or two or
more kinds thereof may be combined.

Some of the metal oxides and metal hydroxides polish
surface of a formulating device during production to afford
tablets having an entirely or partially dark surface, or a

dark spot, line or plane, or attach to a punch for tabletting.
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These properties markedly reduce the productivity.
Thus, it has been found that, when a netal oxide or
nmet al hydroxi de having abradability and
punch-sticking property is to be selected, a netal
oxi de and a netal hydroxide free of such 5 properties

N ' i y . je .
T BESRTE S8 FATRRARY RBouSt, HRE R ol PIRES, 1
hassdlden ffounph&habcewhenab pevdiicogide. gr ,mexcl fiwitoxide
bi,nder i si,ntegrant. and the |like explained in the
ha AP RGA LT 475, DR oBy: ERENGORT ORIy dik 1gh be
seARGHIH)CRr sleitaKi BYi BEORRAL Y mEPataRy@EoBLIPI BSSEhf such
[0013] The above-nentioned antacid preferably shows a

ProRegftiigst mayebs uEafd 8nocompivapieferebl Hhey thih Rehe

. . bt kS P i.nt 00 44 &
R o Ber 2, ey, MM o DEERREAEE ke B harcive
usHind ealfore phemtmacretliaal aprddustaddedg. | resami@mirantrt binder,

permtting rapid dissplution of the antacid to .
aBSegurtt B8 Pnf . IiBracxblathnts T The el fmantioned
(i) RirRGedly Qﬁeoﬁpiﬁ?sﬁﬂhgdaﬁf;@@ﬁréﬁdggﬂun@{%tﬁrcﬁfﬁ{@kﬂﬂbperty

prior to dissolution of the conmpound unstable to
cagc g S¥Prxesesdpr event unstabilization of the

legggyund unstable to acid by exposure to the gastric

acid. Wile the anount varies depending on the

abi | Mhg ebogachenhianed &otaeudirpreferaaky rstovacial,pH tof not

IS preferahly 5 nEq - _25 nEq, , hor ref er abl 0]
a2 TR0 Bl mBR s CRFRRLY P epaTa: Pl AT dhe bbbt 12-0-
whetvent iienprkB@idl if€d AmMedigheons! eabet i tod & aqueous

i mredi ate-rel ease part of the solid preparation of 30
SURENSESent i nvention contains a conpound unstable to

gghdyand a basic substance. In the inmediate-release

[8614]

part, the release property of a conpound unstable to

aci d Thehiabbvesmehtianedventagiddienddded, in an amount

e ORE Nl SE T
gaaftirdlc tle@d, together with intragastric disintegration of
solid preparation, and preferably prior to dissolution of the
compound unstable to acid, so as to prevent unstabilization of
the compound unstable to acid by exposure to the gastric acid.
While the amount varies depending on the ability of each
antacid to neutralize gastric acid, it is preferably 5 mEqg -
50 mEqg, more preferably 10 mEq - 50 mEq, in the solid
preparation of the present invention.

{o015]

(2) Immediate-release part

The immediate-release part of the solid preparation of
the present invention contains a compound unstable to acid and
a basic substance.

In the immediate-release part, the release property of a
compound unstable to acid, which is the active ingredient, is
immediate-release. Here, the immediate-release means an

elution ratio of the active ingredient at 30 min after the
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9 start of the test of not |ess than 85% when the
Japanese Pharnmacopoei a Di ssol ution Test Method 2
(Paddl e Method) is performed using a suitable test
solution (500 nmL or 900 nL) under the conditions of
paddl e rotation of 100 rpm As a test 5 solution of a

st%&qp%%thgnﬁgngSftgogci sénFﬁ?nlgyaquﬁgﬁatﬂ ljgggﬁese

for exanpl e, i on” Show n
Ph@mn@enppauaonlséothelantTeetlMgtb@demt Rﬁddmn Mattterd) is

1/3 of the sa tion solupiljt compound
PR SERE e 84" dc RS UL BORL 2009 b SSBFEA Tl 1Hb oo Uthat
uridest thel bhantisnysed. ph@dPeetetablon #ndidd igh of Akhe test
Japanese Pharmacopoei a Dissolution Test Mthod, or

sajgtden; §fydegompopnd] ungbabie chppreid Uhsitf‘abllf@“qcb-aé'@‘d
rell@sab ‘é%’cmer@%;!ro???nm??g?o g Eﬁsé%‘ﬂkﬁéﬁ é}%vﬁd

is par |cu(a e any compou hat
com@eomgtlonsbébthev\behlea pms@riedinexgtasctf |rrotacnod:e Ahan 1/3 of

crguShHOTEUR HIBLTDLE 08 86 odhy A1 co acia

upehy 1bo8Mie sBoait i BACEREFEL £ CORPORMASest SRIINARRIN a%€ used.
sem - al kal ine proteinase and the |like, and the 20 |ike

PreffTBblisedndpbiuid of ctlae afrRaneose ParmasioRogiml e, a
m%%ﬁqwenf @QE€Sﬁ8£ﬁdeyo£ hgatépl 19% formula (1)

herei nafter soneti nes e referre to sinply as
[@ohpbund (1)] is preferable [0017] 25 Exanpl es of

2c:ir}rpgund fl& |nc!gpf a, coqgoindl;éfieg?giédllbthgg

[ 001%he above-mentioned compound unstable to acid is not
particularly limited, and may be any compound that becomes
unstable when exposed to gastric acid. As such compound
unstable to acid, for example, anti-inflammatory enzyme agents
such as PPI, erythromycin antibacterial compounds,
serrapeptase, semi-alkaline proteinase and the like, and the
like can be used, PPI is preferable.

As PPI, for example, a compound represented by the
following formula (I) [hereinafter sometimes to be referred to
simply as compound (I)] is preferable.

[0017]

Examples of compound (I) include a compound represented

by the formula (I):
[o018]

R3

AN

S
Y
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wherein ring Ais a benzene ring optionally having
substituent(s), RL is a hydrogen atom an aral kyl
group optionally having substituent(s), an acyl group
or an acyloxy 5 group, R2, R3 and R4 are the sane or
different and each is a hydrogen atom an al kyl group
[optiognal Iy having substituent(s), an al koxy group
optional |y having substituent(s) or an_am no group
whifigigha1ing Ravisng bepzeneushpgsyprtapmally shaving r ogen

SN Qe s)Or AN pé'kg?éf%(% Léetvcgtbf o Lhan&af éﬁrou?)

salt i0 thereéof. 002 ove- menti
opfuimreuid @HWlngxanpbestuénthe),S&@Sathe@tdupfoIfEn acyloxy

nz i onal havi n i tuent
ar Ui BT ol B SR Bgbe AP one o cybibet 4l i padk 15 a
hydddgergraddgn, ah ad kWl afip Qﬁiﬁl@?ﬁﬁl]}ﬁ/ headt ity substituent (s),
substituent (s), a_hydroxy group koxy

an ALK | Gfouﬁavpﬁgoga%év. Pa‘éh’t’%sﬁu’o%?\l@ﬂ%t &bwpr 3h amino
Iamﬂ OPE iPnRUA ﬂav&ﬁ?bgﬁ%sﬂiﬁ’ﬁ%& g% aCé{Adngig’,a A\ t rogen

acyl oxy group, a heterocyclic grou
atam ath€H,i log. aThepbénadéhy achivenfoR2 beesedStor 1 exhlt
tﬂ%& unt 1 to 3 of these substituents. Wen the
er of substituents is two or nore, each
(sobaqltuent may be the sanme or different. O these
substltuents a halogen atom an al kyl group

opti dRalth¢ RROVAGTEDDiPRedeFPmRIUNGN( B k SXATRH of the
sQiHé&%%'eln)t”h@f' EﬁesuﬁéﬁhéHSnﬂ 5q @ﬁ&émi% ALy 25

preferabl e. Exanples of the haldgen atomi
sutsiditiueat (@hl”of-pnerlnbrbmm@l@d@m athcj@Iaﬁ@n & cyano

, | f er abl f 1h
g],lotb] sea glrlfgu%o P Patgna? ;ﬁ?%era e%]p?r}%@xe}%m ng

suhﬂtﬂﬁubn&ﬂbOs)a hydkdd? @réﬁg] & kyl k@t pUuprod®.dbtionally
eth i sopropyl, butyl, 1sobutyl,

haé’elélgy EHP)?Itl¥P€PE(BSt yAD BERE VITOYRN\AN HRPRERHY gHsp, @
ca@:‘lfox)ly rdublean! bkl Ei‘@\'i'?l esn Yy Ny SHRSLH tuey t‘g 10~

the "al'kyl group oOptiona 1y haV|ng substi tuent (s)"
mein\b@r@de hgteapeyehiat gnpup 35 hiyhk okdkey odihe deGkebe ring may

s%%é%1%h%g8 g? gbOugeihQ %r¥R%%e s&bstltuents. When the

number of substituents is two or more, each substituent may be
the same or different. Of these substituents, a halogen atom,
an alkyl group optionally having substituent(s), an alkoxy
group optionally having substituent(s) and the like are
preferable.

Examples of the halogen atom include fluorine, chlorine,
bromine atom and the like. Of these, a fluorine atom is
preferable.

Examples of the “alkyl group” of the “alkyl group
optionally having substituent(s)” include a C;-; alkyl group
(e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl, tert-butyl, pentyl, hexyl, heptyl group etc.) and the
like. Examples of the “substituent” of the “alkyl group
optionally having substituent(s)” include a halogen atom, a

hydroxy group, a C;.¢ alkoxy group (e.g., methoxy, ethoxy,
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bonyl group
(e.g., nmethoxycarbonyl, ethoxycarbonyl
propoxycarbonyl etc.), a carbanoyl group and the
i ke, and the nunber of these substituents may be
about 1 to 3. Wien the nunber of 5 substituents is two

e stityent t 0
prgiod) e buBRRY BERSY, H Phe PRy SR fqup (e-a-
métﬂdxycpr@bnyn, ephbayahkyohgy;ngrsp@sy¢ixmmﬁjb)etc ), a

cI de a Cl1 6 alk I . 0., methoxy,_etho
GBONS, SrSum: BB Lot By, Aot STETD Mo kBae
smﬁtu@mst hay! bkeabbyamp! e 9f tWien SURS bR o fOf
t he "al koxy group optionally having substituent(s)"

qur%'—llt‘}él‘@ntﬁhé§eté’iﬂ>npllfam°tf@ t @aCh sepas i tieent miy thee the same

ord %%—qggkloned “al kyl group optionally having
su stltuent(s) and the nunber of substituents is

the ExampleéeS EianpbeSamkokhegfamyY of otipg “taidtaxde group

or33pkpnany hoVbngnanyrt LsuaRt ry 1%?@“? o p @ oy, group
(eE@ﬂUph%‘ﬂ@fxyt,hfét}ﬂi’:w OWC@'&&W sy i na htx% %%xy, isobutoxy,

aryl oxy grou enyl oxy,

Peﬂtﬁéﬁhﬁﬁy’l éx9nét( @hja &hge 203%41@1@5«@ E)b@frb‘l sgitupat” of
W | o
e LKA BrobBC ol Eohdl ¥ nay End VouBi o lent () include

tHQSEyBsmhﬂamytp ahkyPsubﬁbmyuennﬁ ®ﬁethélaboﬁ5&mqﬂﬁm9nﬂd

W the ! alk | car r y Cl 6, 25

4G SeaheoRor grony Bogindcadb St friepiaig and the nunber

ofapeibishe tukhke. iExanpl esmef the "al koxycar bonyl group”
include a Cl1_6 _ al koxy-carbonyl grou e.

met hEXFERLBENPE, tBEhORY¥Ar BEAYP” 19% y%ékbun9ryl group
d $h
(qeglt.gx%@hg@nyh _gh h):h?ﬁ] 5 Do d% gkﬁyll\(_ %fgg@émhes larddigya

yl car banpyl g oup” I nclu
etal. Ryhndatbanéykegroup (e.g., nethylcarbanoyl

h b N-di
ol kyERERBEERYgF BhBunafefaty EFebtimetiita Smoypryiony

griuly deetghyl paehgmoxl, elGnéplaﬂﬁlylcﬁbeyJ li(ﬁaapﬁi@fmcﬁ@ @ftc.) and
t he "al kyl sul finyl group” include a Cl1_7

thg gk&ul finyl group (e.g., nethylsul finyl,
et hykgulbh BY! of the “acyl group” include formyl,

alkylcarbonyl, alkoxycarbonyl, carbamoyl, alkylcarbamoyl,
alkylsulfinyl, alkylsulfonyl and the like.

Examples of the “alkylcarbonyl group” include a Ci-¢
alkyl-carbonyl group (e.g., acetyl, propionyl etc.) and the
like.

Examples of the “alkoxycarbonyl group” include a Ci-g
alkoxy-carbonyl group (e.g., methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, butoxycarbonyl etc.) and the like.

Examples of the “alkylcarbamoyl group” include an N-C;_g
alkyl-carbamoyl group (e.g., methylcarbamoyl, ethylcarbamoyl
group etc.), an N,N-di-C;_¢ alkyl-carbamoyl group (e.g., N,N-
dimethylcarbamoyl, N,N-diethylcarbamoyl etc.) and the like.

Examples of the “alkylsulfinyl group” include a Ci-y
alkylsulfinyl group (e.g., methylsulfinyl, ethylsulfinyl,

12
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12 propylsul finyl, isopropylsulfinyl etc.) and the

i ke. Exanples of the "al kyl sul fonyl group” include a
Cl 7 al kyl sul fonyl group (e.g., nethylsulfonyl,

et hyl sul fonyl, propyl sul fonyl, isopropylsulfonyl

etc.) and the like. 5 Exanples of the "acyl oxy group”

prbﬁ%ﬂ%@§f§h§ﬁ|C@%QBEMb9I¥ulf§h§PX¥€érEoﬂﬂéogﬂe like.
carbanoyloxy, al kyl car banoyl oxy, I yIsqulnonxy,

al ky Exampd eyl @)‘Eythﬁd“ahbylskbfowhn@r@@p bfingfeude a Cig
IV h G ‘i”é}r 3 gp (anEhnyui‘gc?%% sthylowlfonyl,

afrkyl -car ace XY, pr pi ony
prepyliultfongid tbepkbbylsEXﬁﬁﬁyBSeﬁé Ih&nd the like.

"al kox ca bonyl_oxy ggoup” include a Cl-6

o ko B e SN SR il aHSSe 7 hRue ayrehgrrbonyLoxy,
al&b&@&ﬁ&%bh?ﬂbk?xycaEbQﬁ§§Y§§§bOQYk?Idarbamo lox

but ox carbonyloxy etc.) nd t he 15 anp ‘es of

alkyd su |fl%ylyé9man@9«km%yuéfgwloxmm@etlae CGiiles.

2 b PERRRRIO R oK O aVR L £a Bpon PRLLY ' GALRBTOMAONNG & C1c
alkaﬂkybsbbhymykgxgrgupupé gongl adetpl &ty / propionyloxy etc.)

i nyl oxy group (e.g., nethylsulfinyloxy, 20
angtﬁé Eﬂgﬁnyloxy, propyl sul fi nyl oxy,

Isopeaambaehfbmytﬁéy“agkgxgcaﬁﬂoﬁﬁfoiyK@rogﬁﬂﬂﬂﬂdxhdg a Cig
t he "al kyl sul fonyl oxy group” include a Cl

al¥pryrsar @ﬁyﬂ@%y greup (e:g:, methoxyiearhenylnxy,
etﬁBQ c§¥bkﬁg¥%gg§i85988§gé§££8§y18§yth u$o§¥5aﬁggqﬁ%o§¥ etc.)

I sopropyls efc
angdf thkee1i%e.t 0o 10- nenbered heterocyclic group" include

a 5-_to 10-nmenhered ( rably 5-_or 6-nenber,

et eFUEPBIEE BRobBCcont &Y hFatp Rkl G “Shrin e 2 Cie
alepe - @érbﬁﬁ&b?l()ﬁyggroﬁ}fa (8)ghetreeh ¢l @B SkdErd g from

nitrogen atom 30 sul fur atom and oxygen aton1and t he
ethylearBameyiprgyerhfipl ed3nd Hee ubitke. or 3-t hi enyl

grou@xa%Plegpg?:oﬁ py%%g%isg£9fﬁ%lgxyq&r%?ﬁ*”fﬂcﬁﬂ&&”& Ci-7
al3ydeuadlipylgrgugrotp, (8- g A-methpl ssbfinylodsy, group,
etéV%Fg};éayigkgggp¥opgi fgglégﬁ,liggbropylséifanyloxy
etc.) and the like. '

Examples of the “alkylsulfonyloxy group” include a Cj-7
alkylsulfonyloxy group (e.g., methylsulfonyloxy,
ethylsulfonyloxy, propylsulfonyloxy, isopropylsulfonyloxy
etc.) and the like.

Examples of the “5- to 10-membered heterocyclic group”
include a 5~ to 1l0-membered (preferably 5- or 6-membered)
heterocyclic group containing, besides carbon atom, one or
more (e.g., 1 - 3) hetero atoms selected from nitrogen atom,
sulfur atom and oxygen atom and the like. Specific examples
include 2- or 3-thienyl group, 2-, 3- or 4-pyridyl group, 2-
or 3-furyl group, 1-, 2- or 3-pyrrolyl group, 2-, 3-, 4-, 5-
or 8-quinolyl group, 1-, 3-, 4- or 5-isoquinolyl group, 1-, 2-
or 3-indolyl group and the like. Of these, preferred is a 5-

or 6-membered heterocyclic group such as 1-, 2- or 3-pyrrolyl
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35 or 6-nenbered heterocyclic group such as 1-, 2- or
3-pyrrolyl 13 group and the like. Preferably, ring A
is a benzene ring optionally having 1 or 2
substituents selected froma hal ogen atom an
optionally hal ogenated Cl1_4 al kyl group, an

R W lewehaliggenated Cl-4 5 al koxy group and a 5- or
g.6-merrberedehetlerocyclic group. [0021] Exanples of the

"ar alflopfegabdy: ofingh® laral kghzgneupingpiponendlly having 1

Vin stituent.(s) " for Rl include C7 16 .

om 2 ITEnE ¥ Bepblteq F8on Y hEfoER, e R prigpally
haddagiatyyd b0 phepet ybup) Can apdismelly kedl edehdted C;-4

| i ke. Exanples of the "substituent" of the "aral kyl
algodp WPUPoRRA ¢ RavPRgO BEBRET £d et t_YOCY Rl G deroup -
(§g§§,ituents simlar to the "substituent" of the

above-nmentioned "al kyl group optionally having

substtxampdess Pf, thad“ahalkyhberowp” sebsthe utsmtal kgl Ifroup

o8 By S B DATERE o SBT3 2 aratis

nor e, eacC

gl ereent.., EBxappdesl of,-§ hel KybacYraaiouichf as Benizgal, ude
the "acy group” descri bed as _a substituent for the

I b
Phansrevite ftConednfli RS AlkRY #RE FhRelld® EEXRFIRdeSHPL the

“éﬂB%fﬁ?ﬁ@nQﬁypgrQHQ"“BQQlEQl!?Eb Coptfona | 12Ying
groqp described as a substituent for the above-
s ijtoead (si) igincandet habstkbuerkef simblar Rlo | the

w I t0 0 5 I { "al kyl _grou
AR Y, hC EReEpEHRIBNET SYF gAY o 11y
haviclgudabisiid tiahkyk) gy oapd théi oumabéy dBivéulgstituents is
descri bed as a substituent for the

tit t "
abi‘i’g‘%sell- &g’ﬁgugfm TR AWRRER R |FURSLitRemiiSed SHftWon T more,

eacH l¥p5tai0uRtORkL0Ba! tie N3N0 30aSERStddent (s)
for R2, R3 or R4 include the "al koxy group optionally

havi hgagpdesi plichhes)acubsgrowed &erthe ingBadet fast “acyl
ookt R RANEATEY! LOREH L0 80 (e oo SAAEL G 30
A and the like.

Examples of the “acyloxy group” for R! include the
“acyloxy group” described as a substituent for the above-
mentioned ring A and the like.

Preferable R! is a hydrogen atom.

[0022]

Examples of the “alkyl group optionally having
substituent (s)” for R?, R® or R! include the “alkyl group
optionally having substituent(s)” described as a substituent
for the above-mentioned ring A and the like.

Examples of the “alkoxy group optionally having
substituent (s)” for R?’, R® or R? include the “alkoxy group
optionally having substituent (s)” described as the substituent
for the above-mentioned ring A and the like.

Examples of the “amino group optionally having
substituent(s)” for R2, R?® or R* include an amino group, a mono-

Ci-¢ alkylamino group (e.g., methylamino, ethylamino etc.), a
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substituent (s) " for R2, R3 or R4 include an am no
group, a nono- 35 Cl-6 al kylam no group (e.g.,
nmet hyl am no, ethylamno etc.), a 14 nono-C6_14
arylam no group (e.g., phenylam no, 1-naphthylam no,
2-naphthylam no etc.), a di-Cl1_6 al kyl am no group
mo®-Tg.14 Qrﬁéﬂyﬁ@r@f&p d(é?t | @Hé’i@l%&rﬁn)o a -glapf®h¥4amino,

aryl am no group enyI amno etc.) and the

2-mpibb thy Lprdper §5Pe> Roa| gla cr-slaylgming AP @G- % -
WD, 0 64 gr.
d:@rle‘f: )iaglé.ﬁ‘éy g%eﬁg}égtgggg %/%cr:g)l o Z(?er a a%gﬁlaﬂun% group

(eCB 3 alippengdempnor eQCC1 _3ndl klmexylgk@up Preferable R3

|sah om yC16a OoXy _,@roup
or an%%tl %§ )% ralt o@ eagl K FTA®exy Gt g uﬁl Nredroup. 2
Cﬂ@)aﬂk@&@FaneaEQOX§ gr6ﬂ9303IdeyL@ygnanwylaﬂlﬂdsgroup More
op t| onal Iﬁ hal ogenated or substituted by a Cl1_3
Préa TRERP 16 Supts Priererabiel RFIWY £hydCoged lOHH group.

C1 6P"i‘f|e|f)élr:a8‘18uﬁ3 i\@r§ WSS R R 53 h)é‘iﬁcggcgﬂcl -6 alkoxy

atomor a Cl_3 alkyl group (particularly a hydr
graupnpr @B Ppgﬁenabﬂy Nalegenmtedx@mx1&ﬁknny qnnnpﬂ More

I 3CP o thefornula
\ﬁnerglkﬁgr |§ng n‘p nk dhe grro#éa 8"& C})lnél X ;‘?P%&\r‘}}fj‘ﬁgay
haﬂ@@ehatuanb¢s;useteﬁheddfbpnaacp@Jamﬁﬁkyugxauguw
optignal |y 20 ha)jogenated Cl 4 al kyl group,
opt i GREERYaRAPOBen:: ¢l RYCHPIRD IBheR GFoln- 6aﬁ&ké(159r8PP

Mo@'e”%‘?f@%&%ﬁbﬁ@t RF 01%3/04 |y S a%Jon{ Sraa ydr Qg‘fcﬂ}la%‘fghp
Is a Cl al kyl group, a Cl_6 al koxy group, 1 6

(Pélrkié)’e‘yll@Ils al kwsiyogenuptom) a di - A _6 al kyl am no
g7 OUBr oL oy YO 0ED. plom 8. G al koxy- CL G

al koxy "group or "an optiona al ogenated Cl_6
[abk®ky group, R4 is a hydrogen atomor a Cl1_6 alkyl

dyY t t 024 O d
RS AR ML SN e

wthgaﬁ]rlﬁgRﬁ is a benzene ring optionally having
substituent(s) selected from a halogen atom, an optionally
halogenated C;-4 alkyl group, an optionally halogenated Ci-4
alkoxy group and a 5- or 6-membered heterocyclic group, R! is a
hydrogen atom, R? is a Ci-¢ alkyl group, a Cj-¢ alkoxy group, a
Ci-¢ alkoxy-Cj-¢ alkoxy group or a di-C;.¢ alkylamino group, R® is
a hydrogen atom, a Ci;-¢ alkoxy-Cj;-¢ alkoxy group or an optionally
halogenated C;-¢ alkoxy group, R? is a hydrogen atom or a Ci_g
alkyl group, and Y is a nitrogen atom.
{0024]

Of compound (I), a compound represented by the formula
(Ia):
[0025]
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RSRR R4 NI (la) ~--SCH2NI1I1 N |I 1 OR (0026]
wherein R is a hydrogen atom R2 is a Cl1_3 al kyl
group or a C1_3 alkoxy group, R3 is a Cl_3 al koxy
group optionally halogenated 5 or substituted by a
Cl_3 al koxy group, R4 is a hydrogen atomor a Cl1_3
al kyl group, and R5 is a hydrogen atom an optionally
hal ogenated Cl1_3 al koxy group or pyrrolyl group
(e.g., 1-, 2- or 3-pyrrolyl grouRy. In the fornula
(lay, a conpound wherein Ry is a hydroifn lo atom R2
i sha C al kyl group, R3 Il y hal ogenat ed
3 groupy R4 is a hydrogenlatom and R5 is a

hydr ogle om orflan optiopal | genat eqI£)L_3
al koxy~grgap~ art® cuw able. [0027] 15
| onpound (1 }Yinclude the

foll owi ng congounds.Q

2-[[[3-Methyl -gd(2, 2,2-trifluoroethoxy)-2-

pyridinyl ] met hyl Jsulfinyl]-1H benzimdazole, 2-[[(3,5-
di met hyl - 4- net hoxy- 2- pyri di nyl ) et hyl J sul fi nyl ]-5-neth
[oxge]lH 20 benzi m dazol e,

Qﬁ#% 4- (35 met hoxypr opoxy % | - 2-
Ryl L et nd Y%E%g?? ?mdkBbéﬁ?@nﬁdazéﬂ§¥édgﬁﬁPP or a Ci
alSdldy oo d$'fb@oigngt@P§Yéf%$+i:%f%&B'g?ﬂEBﬁéfﬁ hﬁ%ogenated

pyr|d|nyl)nethyl]sulf|n I benzi'm dazol e a
04|3u?sﬂytuﬁﬁ@sbyc@wﬁoundékOZy[QFGupEtR list-& hyRirdged5atom or

atdifl e VEb yI] h sulflny

bdrelhzf—%q){r y}%is%)énéggr Iz}zo %) ng ée%enr e r%bfﬂtlonally
haComgemarted( IC) - 3I’ra)1kbeyagraﬁpl’fateaOpyﬁﬁobpl | gbby e€idyve 1-, 2-
or163-pyrrolyl group) .

Specific exanﬁg%s of

In the formula (Ia), a compound wherein R! is a hydrogen
atom, R® is a Ci_3 alkyl group, R?® is an optionally halogenated
Ci-3 alkoxy group, R! is a hydrogen atom, and R® is a hydrogen
atom or an optionally halogenated C;-3 alkoxy group is
particularly preferable.

[0027] |

Specific examples of compound (I) include the following
compounds.

2-[[[3-Methyl-4-(2,2,2-trifluorocethoxy)-2-
pyridinyljmethyl]sulfinyl]-1H-benzimidazole, 2-[[(3, 5~
dimethyl-4-methoxy-2-pyridinyl)methyl]sulfinyl]-5-methoxy-1H-
benzimidazole, 2-[[[4- (3-methoxypropoxy)-3-methyl-2-
pyridinyl]lmethyl]sulfinyl]-1H-benzimidazole sodium salt, 5-
difluoromethoxy—Z—[[(3,4—dimethoxy—2-
pyridinyl)methyl]sulfinyl]-1H-benzimidazole and the like.

Of these compounds, 2-[[[3-methyl-4-(2,2,2-
trifluoroethoxy)-2-pyridinyl]methyl]sulfinyl]-1H-
benzimidazole (lansoprazole)is preferable.

[0028]

Compound (I) may be a racemate or an optically active
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formsuch as Rform S-formand the |like. For exanple,

conpound (1) nmay be an optically active form such as

(R-2- [[[3-methyl-4-(2,2,2-trifluoroethoxy)-2-

pyri di nyl ] met hyl ] sul finyl]-1H benzi m dazole (to be

sonetinmes 5 referred to as |ansoprazole R form and

e I tign h pi ac

ﬂﬁéaﬁﬁﬁgg gf%&%? 2@&ny&&%
complounall | (Y ) amhyvbef annopthes &by, a@tp&mrfmﬁetﬁumldsy (R)—2—

ce bl.e s ef rable.. For io0 exanple, salts
[[j% E%ﬁ% dnd~ ?F} 0 62??5%???0%%k|%e form thereof
pyWildi ngN jmeehgan bﬁlb&ﬁ?l] ANy Ob &3H f1 RBES NG A A et imes
am no acid, and the |ike can be nentioned. Preferable

redegmste$copst hansapragpin Rnbegehianddde likd.uddn addition,
t t otassi um sal t
tH@ %?técgﬁl§ Eﬁhb Eaﬁﬂne eéf?f#¥%§%% safts such as
(ane]unlsaIt nagne5|un1salt and the |ike; annonlum
salt _and the_li Pref erabl e exanpl es of the sa
oot h A G RPLtp g copREP AL (L) % 1P i e ive form
t HelrleloFst BYbﬁHkﬁacehth@éth/aé%@@gﬁkﬂé ,saletiyy eddrable. For
am ne (pyridine, picoline et al kanol am ne 20

exagptt&noban-fe O fdrerRaRBAaf heot tan amlalm metdive yform

tﬁgﬂgﬂg Qﬁ%ﬁy ﬁ iH6r %h%k gé? nzgg {%%ﬁﬁEE %k%ﬂ%as1c
t he era e exanp es of e salt wt asi c
anamnn@cadhdandcthdelshétsamnb@ ma@mxnnﬁd l'ysi ne,

orni . t hes preferred is
ol RaEeRgraPlel BRanp & of thestatie Wit 1 raan S base
1nBaﬁ1uecuI1atélm, mat80dsHMt §ablich Sas PsedAmMH At ,Cymawdun salt
can be produced by a nmet hod, known per se, for

an&é}ﬁlﬁl dikercakkahdBedeatihpeetah SFA-te eudpgm calsign salt,
ma@n@%%u%f?%alépaﬁdl%é%@ﬁﬁ %%A%#’roéala@darfor%ﬂé K& 1.
30 anal ogous thereto. The optically active
for mP@rbfe@apd;andx(ampleanobetMt@dhtedﬂlﬁjy crgastiltotbassecinclude
(fracti.o

saltel arll piByipERRe chEParcB fimttas it i vdamineo se )

heﬁi%trb@@}cldcﬁainhﬁd WBRYd Thé& [ OF1 GsIt 1N el c Qﬂz)élﬁcae‘bla)nlne
asymmetric 35 oxidation and the |ike. For exanple, a
qt§ﬁ§859528?e fieghapeipmine, triethanolamine etc.),

dicyclohexylamine, N,N’-dibenzylethylene diamine and the like.

Preferable examples of the salt with basic amino acid
include salts with arginine, lysine, ornithine and the like.

Of these, preferred is an alkali metal salt or an
alkaline earth metal salt. Particularly, a sodium salt is
preferable.

Compound (I) can be produced by a method known per se,
for example, the method described in JP-A-61-50978, US-B-
4,628,098, JP-A-10-195068, W098/21201 and the like or a method
analogous thereto.

The optically active form of compound (I) can be obtained
by a method such as an optical resolution method (fractional
recrystallization, chiral column method, diastereomer method,
a method using microorganism or enzyme etc.), asymmetric

oxidation and the like. For example, a lansoprazole R form can
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17 be produced according to the nmethods_described in

W0O00/ 78745, W01/83473, W01/ 87874 and W02/ 44167.

[0030] The PPI to be used in the present invention is

preferably 5 selected from benzi m dazol e conpounds

having an antiul cer activity such as | ansoprazol e,
beOEgBﬁééghe E8P8?£€29+ She Zé’ésecdﬁrbded L3P RRAR A8 745,

and optica y ac or e ereof an
WOphdBBAGBWt WOALY §7 8Tt eprdi@0 4461 hereof . More

$ref rably, it is lansoprazole, oneprazole,

%ﬁrazole or 10 pantoprazole. [0031] (2-2) Basic
substaacepintd e Phes@Mn | e P ibn @ hAft iBSIsApEe ferably
is added to the inmedi ate-rel ease part to stabilize

se@ﬁ@taﬁoﬁéomh?néh@adaa@%mmcéﬁwshaé@m a8 aditd uleer
e t f Sic

T R i s A L

paceOgrazoaécaud1tbapnmamks, an@nmpmlnakinamtnue1ﬁmrms

har nmaceyti cal tro hanDI odi u
eh BT AR PSP ANy L ARSHREAE 2 15 SORARE - More
prefiespbaye, idi pot asss ﬁwﬁ@hax@pﬁaﬁﬁmlmm@z&@ or

like. Preferred is al kaline earth netal carbonate, and
PapbpPRragPéferred i s cal ci um carbonate. These basic
[?%Qf%ances may be used alone or two or nore kinds

of may be used in conbination. 25 The anount of

(2t-RA¢ Basic substamce to be added is not particularly

[im s lo s, suffici.ent. to tahilize

R S R R R e
theenrmablidtd-PeVedse B M2 iﬁéﬁfﬂiﬂ&)&ﬁ%(hbﬁﬁ@ﬂméﬂiloned

w% relative to the total anmount of the

COWHﬁEB?aPésF%Pé%SEOp%?%d By e RERRA-GtERT oned basi c
SUbSEQEﬁﬁlégondtﬁg a6%§%1ﬂgﬂﬂfgﬁﬁhf%é§93'E%H?H% ed include

expl ai ned 1n the above- nentioned (1 For exanple, a
alkabsnaneerusemeaglt¢@mhmmn@ﬁsrﬁﬂug<nunhknﬁum:Qaﬂb@mam@e

mafitsShRocREREREE, Pot ISR Blay tdhene eter)

tromekBbhinB®, disodium succinate, sodlum hydrogenphosphate, -

trisodium phosphate, dipotassium phosphate, L-arginine and the
like. Preferred is alkaline earth metal carbonate, and more
preferred is calcium carbonate. These basic substances may be
used alone or two or more kinds thereof may be used in
combination.

The amount of the basic substance to be added is not
particularly limited as long as it is sufficient to stabilize
the above-mentioned substance unstable to acid. It is
generally 1.0 wt% - 60 wt%, preferably 3.0‘wt% - 50 wt$%,
relative to the total amount of the immediate-release part.

The above-mentioned basic substance should be
distinguished from the antacid explained in the above-
mentioned (l1). For example, a substance used as the above-
mentioned basic substance may also be used as the antacid of
the above-mentioned (1) (e.g., the above-mentioned “alkaline

earth metal carbonate”). When such substance is used as the
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35 earth netal carbonate”). When such substance is
used as the 18 antacid, it neutralizes the
intragastric pH On the other hand, when it is added
to the inmmedi ate-rel ease part as a basic substance,
it stabilizes a conpound unstable to acid in the

anﬁ%%ﬁgﬂaﬁkoﬁePérgggggL Eﬂﬁagﬁ%PEQESEchaBﬁveTﬁPqﬁk9Qﬁ§mu'hand,

i mredi at e-rel ease part e any. To achieve

whiemmadi aseaddpdate, theahmhediaténcelepsmupast aasl a Hmsic
[ re eferable. Th bove- nent i oned S g s
st enRey P EaBE fart S oDRSHiE b EEREYe b5 o righ the
prepawatpen.se. For exanple, it can be produced by
conbining adequat e anounts of a compound unstable to
(993% and a basic substance and, where necessary, an
addi fhee re¥aNoaStRECABL GBI me Rt [98Ed fhiRddH HH MU lease part
| ubricant, corrigent, colorant, flavor and the |iKke,
maynipegpanul afe mrhirve 18meddaie . relieasshogeamleisondd ne
latrqn,i e I d by a wet
gr%%%ﬁ%ﬁa hgnthetggg; %ﬁg éﬁ?géigégsation nmet hod
conpfTheeabdiveprest hgned ithiesdi ytegral ¢asd Wartofcdhde

active _ingredient and other conponents such as
Producstehy gnﬂth%d|¥R%W§oP?ﬁ ﬁ%ter€°§1Q§%m§;e'oﬂtacan be

praduent bydeahbi Al h§Jali8§udt SPERSUREs b S UMPBAhd afhtable
drying sane to give a granul ation product such as

togegAdl esd @i hesgeanubetanee and, | viere Mrceggary, an
f; aty] be r ' t .
T Rl T PR EERe Tu AL £ RO BRI, (ki cane,
cogragehdt i onloeshapi Shavéorald exanplles, kaodvgraidiedsing the
.sgch as extrusion, fluidizing, tunbling,
MI&&HEFif ugation, stirring, spraying and the |ike can be

usedrhe| B883k-Sht SH8EQI HLINGELERSE PRAMdrdf®rably performed
sust ai ned-rel ease part in the solid preparation o#) 30

byt Rewptegsanulabinn i Batkedt aiThe aatorgramd afdsonapes hpd
coped 5P SpBAS o UESAPREEL AT, AL P active
inguetaentdandl etker pastpohdmet s eseals eaprepeidierof amd the like
in water, a binder or a solvent, granulating the dispersion or
solution, and drying same to give a granulation product such
as granules, fine granules and the like. The wet granulation
method can be performed according to a method known in the
pharmacéutical field. As the granulation mechanism, for
example, known methods such as extrusion, fluidizing, tumbling,
centrifugation, stirring, spraying and the like can be used.
(0033]

(3) Sustained-release part

The sustained-release part in the solid preparation of
the present invention contains a compound unstable to acid and
a basic substance and has a film that dissolves at pH 6.5 or
above.

In the sustained-release part, the release property of a
compound unstable to acid, which is the active ingredient, is

sustained-release. The sustained-release means an elution
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conmpound unstable to acid, which is the active
ingredient, is 35 sustained-release. The
sust ai ned-rel ease neans an elution 19 ratio of the
active ingredient at 30 mn after the start of the
test of less than 85% when the Japanese Phar macopoei a
s QN addl o) ' f
T e T hIE TRgf CEPhF oh (Rob e A Boa e LAE of
thendestt o€ desdi thens85%ovhpadthe Tapaieon RHad-ogoeia

As the.test, sol ytion her ose simlar to the ones
D3RO oF TS MebRARat: GRaGrLE e Chaitl el ottt Gt 3j5ing a
suitaedicatestekeaseipar {500NmheoHsedo mil PA3dek IHY conditions

conmpound unstable to acid 10 As the above-nenti oned

ofe BRPSdRd refetaBneofo186i HPmt hdve thy fhesd sodutien here,
nst.a (of I t .t anat i
oo Rort Eonag( o) Fe A ik b i B P ne
abovef-seatdengdvdd) t dmretiafeerebeqpse nph unstablze tused d
lggﬁéﬁined in the sustained-rel ease part nmay be the
as or 15 different fromthe conmpound unstable to

(32qi)d compbandednsBabhe tbnaediat e-rel ease part. [0035]

(3-2) basic substance Tn the present invention, a

basi #Ss(ib§t ahexersenbdened occomprund Wirkahkfed-a éicigbe those
siR@1brl @cStARI LbaBohAg CQHEP&'}QE'e unstadl & 4 A G the

t he preparation. As the above-rentioned basic
explipopsnon, ofhbbe sbaveamenbiondd basikc carbddeancssi, with

Lained i.n th - ti d (2-2 b .
or B RENE 1o 0eh FRoRBLT LTty SR hsraPleateeacifie
codfalhasdc iaubhtagaethOnbe-LONé AN Gsh it Mdie be the same as or

.Sust ai ned-rel ease part may be the sane as or _
didtPrenént TPRoRNENEOBRSHR SRRt 1Q aseid cotittainad itp the

imB@ibFERdLabgsEebgaee part. [0036] (3-3) filmthat

di ssolves at pH 6.5 or above 30 - The

[803%hi ned-rel ease part in the solid preparation of
(3Ea§ B§g§82ggggggggéon has a filmthat dissolves at pH

(<8 VAW AV i

In the present invention, a basic substance is added to
the sustained-release part to stabilize the compound unstable
to acid in the preparation.

As the above-mentioned basic substance, those similar to
the basic substances explained in the above-mentioned (2-2)
can be mentioned, and magnesium carbonate is preferable. The
basic substance to be contained in the sustained-release part
may be the same as or different from the basic substance to be
contained in the immediate-release part.

[0036]
(3-3) film that dissolves at pH 6.5 or above

- The sustained-release part in the solid preparation of
the present invention has a film that dissolves at pH 6.5 or
above.

The film that dissolves at pH 6.5 or above is not
particularly limited as long as it dissolves at pH 6.5 or

above, preferably at pH not less than 6.5 and not more than
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ves at pH 6.5 or above is not

particularly limted as long as it dissolves at pH 6.5

or 35 above, preferably at pH not less than 6.5 and

not nmore than 20 7.5, nore preferably at pH not |ess

than 6.5 and not nore than 7.0. It preferably

ntains a_m e Q e | nds e t f

7'%ﬁe%§Fbu€r§g%§%é Vna 0$Hh9§#o£§%$o€§$g %ﬁ?h% %e #%Hﬁégg than
7 gght hatapeefeebdbly osentazhiaite niwthateatef dne or more kinds

ar hox t hyl et hyl cel | ul ose,  peth
SCTRTIR P it HACRG] PEnSSSF SR8 opbl YHEFOXREPREE y1 i o
medHyd- @11 oder Yhah816089! ¥8BIul o8Bt Hastyté Cohthalate,
aci d-net hyl acryl ate-net hyl nethacryl ate copol yner,

c W:hé’éﬁt pﬁwéépsavo@@tbﬂet%@Fh%@&l%&@pethacrylic
o e b BB TR e a0 Bl Ay 40, e,

roxXypropy ose
meitiidealydtie dgicd-uee hPMER{HR-23%)-metthgde mesttmcrylate copolymer,

nuf act ured by. Shi n- Et Chenjcal Co.,.Ltd.), .
bR EEY0) TeEPAGe O oo B bR SHC ST Pt inyL
addtifiC phtERlatlet dnf 8Ad1the.l i ke. 15 [0038] Exanpl es

of the carboxynet hyl et hyl cel | ul ose i nclude CVEC

(tke@f7hane, manufactured by Freund Corporation) and
y

the Il 0039
ot haE PACE. ot KAGy JVLC OB ar o0 Henh) yrst yings phcnatate

irfetdrdzeg iHPMCPO®IPCOSad é tmade, nameauf mehuf adt byed Ronn§hin-Etsu

CHafe b oot ) *eRaPLusgRO et te (oM Bl ured by

SHaGi-tehhheathate . gopely reand 26hé Nti ele Eudr agi t
L100-55 (trade nanme, manufactured by Rohm), Eudragit
L3033 (trade nane, manufactured by Rohm) and the

i keg Q041 o’%xﬂgg' %{Eéﬁ%@?%ﬁii@@ﬁ%?&éfl@%%% %@Mﬂde CMEC

acryl at e-net hyl copol ymer
(tEadiea giame; S3BDufbcideedaby, Freund aCompedabioRohmd arfite like.

thfbdé&ﬁ'

Examples of the methyl methacrylate-methacrylic acid
copolymer include Eudragit L100 (trade name, manufactured by
Rohm), Eudragit S100 (trade name, manufactured by Rohm) and
the like.

{0040]

Examples of the methacrylic acid~ethyl acrylate copolymer
include Eudragit L100-55 (trade name, manufactured by Rohm),
Eudragit L30D-55 (trade name, manufactured by Rohm) and the
like.

{0041]

Examples of the methacrylic acid-methyl acrylate-methyl
methacrylate copolymer include Eudragit FS30D (trade name,
manufactured by Rohm) and the like.

[0042]

Examples of the hydroxypropyl methylcellulose acetate

succinate include AQOAT AS-L (trade name, manufactured by

Shin-Etsu Chemical Co., Ltd.), AQOAT AS-M (trade name,

21



10

15

20

25

30

35

[0042] _Exanples of the hydroxypropyl mnethylcellul ose
acetate succinate include AQOAT AS-L (trade nane,

manuf actured by 35 Shin-Etsu Chenical Co., Ltd.),
AQOAT AS-M (trade name, 21 manufactured by Shin-Etsu
Chem cal Co., Ltd.), AQOAT AS-H (trade nane,

R CUGHSPY S LDtV EERBNTT onea ek e o GRS

(tfddde alatmeyse@nalraBeurel ByCORRhABE $@NCIEmMid] Qo TPIELd.) and
kinds so that the obtained filmwll dissolve at pH
the gide-above, preferably at pH not |ess than 6.5 and
nog than 7.5, nore preferably at pH not |ess
than pH 6.5 and not nore than 7.0. Alternatively, two
or i Fhepebokiendsnbiionhd materials axﬁyttbee Sllbcesst weigd alone

appl | |veaf|Imhavng Iti-layer
sta?uéjt“% o3t PePhiaf’9ePy, m‘arﬁot(wgu ?%atth ST Rtaned
f:tﬂhh 6:iQ 1011 sasbave aBdpE pobysErabboé, %ﬁéféﬂ&slyatatphbﬂ not

Qr above may be approgrl ately conbi ne S0 that
1%% thagy (b Sngnei PREWRPES 15haR s ob v en@ke ptptetsfesr%hly at pH not

lé§§“€ﬁanpbﬁf%rgbhﬁdaBOQFHBPE fﬁéﬁ fh@n Aﬁt%r%%Qlﬁ%ﬁy, two or

nore than 7.5, nore preferably at pH not 1ess
mce;% kamismtf ttbeemahenidls. may béi sucesssivedlky pIﬂBﬂmEa’d to

sol.ves at 0, or above and the pol yner
th hat (qulglo \ag%n %ﬁhgl l%t’e’ab%\:/lé %l-"‘ér%em rably
conbimedrabtavedyi caopolyfled th2O didSsehebdised.pH B or

The above-nentioned film may_contain, where necessary,
above,anck pepediymes Ehabi fi 2801 5R% 2kl i ked QR @PGKE may be

appotiReene cofiby 80, dhbehyt SRDaral &t Sl YEiim will

pht hal ate, "triacetine, 25 triethyl citrate and t
diissied vewaiti eHt ke Sanpuabové, t heefboakel yert ighetbt less than

6 ':")a %rcf %lo% RSE' Egg fl7I g]ololf%aggt 2 erack? arlt%/)})l-gd'b?t d.l.ess than

'S prefera o - re pre
le(m% ammis hopr mbeeabhan:%@%) GPothiel aldses thet PpOlydee that
4?%5 %ggaﬁagﬁl eggggvgbgsgtéggeghérg%@§§£rféﬂ£§ dissolves at
pH 7.0 or above are desirably combined at a ratio of 1:0.5 -
1:5 and used.
[0044]

The above-mentioned film may contain, where necessary, a
plasticizer, a stabilizer and the like, such as polyethylene
glycol, dibutyl sebacate, ethyl phthalate, triacetine,
triethyl citrate and the like.

While the amount of the above-mentioned materials for the
film is not particularly limited, it is preferably 5% - 200%,
more preferably 20% - 100%, most preferably 30% - 60%,
relative to the core particle.

The above-mentioned “having” film includes having not
only a film-like coating but also a coating with a higher
thickness, and further, not only a cover film on the entire
surface of a core particle containing a compound unstable to

acid and a basic substance but also a cover film on a part of

the surface of the core particle (e.g., cover film on most of
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only a filmlike coating but also a coating with a

hi gher thickness, and further, not only a cover film
on the entire surface of a core particle containing a
conmpound unstable to acid and a basic substance but

al so a cover filn1on a part of 35 the surface of the

th%orﬁrE%E 8?8 Eegfh gégég tfn%he énégréiﬁﬁé%ﬁcle, though

surrace core p
patrtdadi y pabbaabby uncoat ed). [0045] Wile the form of
tQ&ka ve-menti oned sustained-release 5 part is not
larly limted, it preferably has a form

CO”pWh§ﬂ89t3e095§mpéfttﬁéeaE&W@fﬁéﬁiﬁbﬁbd“ﬁﬂ§%§¥$ed release
unstable to acid and a basic substance and a fil

Pagfat sdne$opassianlpHLlB. bimbtedboie, prdfietally ﬂmar@d forrm
co%%%&%ﬂ% agec Eetggrgﬁgié ag?t$?n H& 3 US pousaﬂqﬁstable to

ai néd- re eas par 10 gran es or
acjdanubes basﬁcusubgtancenanalyefrrmrthﬂt[dig;qlves at pH 6.5

Nonparei | . (Non -1 article_size 85
°r7fg%§8@| Wéégg §55 l’r‘ﬁﬁ pQ ET—‘PG Iﬁ)%r i‘FLﬁZ t?fcltg‘%lpf&tl‘:le
850- 250+ hé1B8p2800£ 5900 B5 st a Nk aF £ d 5D A3 taph et ,

si ze 300-180), manufactured by Freund In ustry Co. ,
grenylps ox fHaee qremEer Cemprisiadsiere iBoGtive) carsier [e.g.,

w28 RRORLSLE 181 00200 o A0 4PaFg 0 g8, soo-
35@parNbupareh1e105 Zﬁaitlchanmiz@taﬁmdrhy Aﬂahﬁdmasﬁoo -355),
core, a coafi

Nofpetes o1 o hrrb il e b dto Sl Harf e o o oy Freund

InBaskeysubst anea. ) Whicephsrapptpesh1 o(gdve ivild aG&e0f5090710),
the core; a tablet prepared using the granules or fine

CPgRQRul(@artisiei siee SB0ZREA  bFEgPARuI(BRIRGCLRe SAeri W60-300),
CP'—‘i%qut ant 12Ad %ﬁz%x‘i'o —%H‘z)ge%%'ba'lbb L{ES?téS&?hglga 75-212),

preparation naking i Ke can be use
mapafﬁbtheedahybésphmdmaed; ¢hmmzn&&qﬂ@n Doythe e2.] as a
hod .described in,JP: A-63-301816. For ,exanpl e,
coB, o PR BarPRETES] L1 0L DCoRR A e by SIS RS LabLe to

acablouadmenbhenedsub8esh88, Swhikh Ol C&pﬁneécf:%e t¥e H@face of
i nactive carrler a core partlcle contalnlng a

the Eergnce tABLABI Brepared dugieg 4 g ranuhessoanddnean
grgﬁu@E§9aE§gt9¥l$§togfngé@I5§”bf§ﬂd¥éfﬁdén€ﬂé @ tive

ingredient and an excipient generally used for preparation
making and the like can be used.

The core particle can be produced, for example, by the
method described in JP-A-63-301816. For example, when a core
particle is to be obtained by applying the above-mentioned
coating solution on the core of the inactive carrier, a core
particle containing a substance unstable to acid and a basic
substance can be prepared by wet granulation using a rotating
fluidized bed coater (SPIR-A-FLOW, manufactured by Freund
Industry Co., Ltd.), a centrifugal fluid bed granulator.(CF—
mini, CF-360, manufactured by Freund Industry Co., Ltd.), a
rotating fluidized bed granulator (POWREX MP-10) and the like.
Alternatively, the above-mentioned coating solution may be

sprayed to form a coating while spraying a solution containing

23



10

15

20

25

30

35

30 fluidized bed coater (SPIR-A-FLOW manufactured by
Freund Industry Co., Ltd.), a centrifugal fluid bed
granul ator (CF mini, CF-360, manufactured by Freund
I ndustry Co., Ltd.), a rotating fluidized bed

granul ator (POAREX MP-10) and the |iKke.

a %&x‘?{)ega% elt¥ﬂe tlg%eaB V%hge88£8”89 E%‘t Jrﬁegcéﬂzé“éé’f‘ner In

Spra orm a coatl
thed uwtaisen ¢hetpmodugtlaﬁ appandensamd hbe limftemltiﬁbwever, a

re h ctive carrier. In .thi
o iaiaA0n TAr Bete SF YR EPT AP dt P Rohbey 1S foreferably
useRNt 1 hfi vgahat i vk dy pedo gt Bl 18§ Ofh&Ndbdhe-nidrite drfed two kinds
fgreferably used. Alternatively, coating by the

FRREIAENSESNBa Yt W6 kKPRR3Nsdofndpphe atuketaney westable to
%b%% tchguﬁglﬂéhégcﬁ?? g&angl_‘L&d fr?' fedNSe &os .
aSI C Ssu e

stance nay step
AI t eAdateirvialty velllge theecpaet partiohy xbaymegarqdamd by dry

| at I and, the |ike.
P o 2 1R d. TRNARTAROPRAGEPD SR, R THbR e | &

not OO theedtharCahBdpawhefl 8nCORLBE INEIcAr EPEPOMREL is not
unstable to acid and basi c substance can be obtai ned

us@d addiGeF caPasHp Sk Rd COnhaiabneg focarpauRtduzskRizle to acid
arﬁ;%ts%c%u%@an\@‘aeEsnnseeﬁﬁésxnedaﬂ eﬁ&af’ﬁfysta md

ctose, sucrose, mannitol, cornsta
urgdidhileos® anddthadlakbasmcasbbauencsuandaswnére necessary,

hydr ax th ulose hydr oxypropyl cel | ul ose
A SNHIBRELESEE. Botgurhoe: aPRohsre, MERRYIL: sFeAtAyazch,
cﬂyﬁtallgm&l@babugosgebﬂalehesnakéhtang bhedét keuaths
wher e necessar a_di si ntegrant such as_sodi um

h @aﬁoawﬁ@m%v@@ébﬂleﬁé%elo(ssv chyfroxypropylcellulose,
JTE@%@%HQ&ECebbﬁg@?ﬁylsgg%Hﬂbl macrogol, Q}?ronlc F68,
ylc 0s (113}

croscarboxyneth Ac 20 Di -So act ured
GHQ/aﬁwbltntgeﬁatnomabﬁaerohydlh?ép&:kela@@newhere necessary,

bstit ted ydr ox Q ylce ul os
R SR RGeS By RR b ERok e ey it ifendn ratciun
camﬂbxymémugu@elguaaubat9bdlﬁhucdob@Qrgéiwméﬁﬁymcéumhlose (Ac-
the |ike. 25 The obtained core particle is sieved as

Digiodss HAputachiyed RYpEME; EPEeﬁa@Fh@n%lblesu red
pﬁ%?ﬂﬂﬁg} g?&églgﬁgbgglbnesﬁggggggfg Shfé%é%kﬁgﬁp¥%cellulose
angbdipe 3 ike), pndfgrabuyaabogttn60mnxtua©0@y 3 i rnore
granulator, wet extrusion-granulator, fluid bed granulator and
the like.

The obtained core particle is sieved as necessary to give
a particle having a desired particle size. While the particle
size is not particularly limited, it is generally about 50 um -
about 5 mm, preferably about 100 pum - about 3 mm, more
preferably about 100 pm - about 2 mm.
[0046]

In the above-mentioned sustained-release part, an
intermediate layer is more preferably formed between a core
particle containing a compound unstable to acid and a basic

substance, and a film that dissolves at pH 6.5 or above. By

shutting off a direct contact of a core particle with a film
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preferably about 100 pm- about 2 mm 30 [0046) In

t he above-nenti oned sustai ned-rel ease part, an
internediate layer is nore preferably formed between a
core particle containing a conpound unstable to acid
and a basi c substance, and a filmthat dissolves at

ar_a 35 s tt| f.a diLrect conta
byp B RS PETRIREEE EANPER BOPI PRAPSILEY &h § rreiRauig upstable
td aydid, hhecﬁtablhhbyaetlaecgﬂ@ﬁ@nﬁeuﬂﬁt@&&Ebetimﬁﬁbﬁbd.
which is the active ingredlent can be inproved,

Exanpie@Piest RE fheePREPTial £PE BRRRRIERTIeMetoned

idtdglemaicat e ahayernkAgheds B1ohENdr0f Fo PRhYFBEubstrate such
substrate suc 5 as | ow substituted

asnkmwxewps@pyu@eﬂlhydsexypydpmkgelb@y¢eellulose

I |.cel]lul.ose
ESBERALTRLES] bLESS Loty neliuell i dfe (e.o.,
TonﬂlaﬂdnethUQ&e) hpdngxyephyyﬂfmhya@eélu¢@5ﬁmeynt&mtohol
|Ik§ saccharldes such as sucrose [purified

1@&&P§er Pydgoryetprimethetgat ubrsempt Vit Zetle, and
séﬂﬂiéﬂf@ek'%ﬁhh §EaEﬁEr§§gafpu?ﬁffeéss§é¥6§%Eﬁﬁﬁl@ﬁ%&zed

the |i ke, lactose, honey and sugar al cohol
(RQEd@EnﬁMQQE) etyunpuﬂ@erezed) and the llke]ats%arch sugar

o%%?ta?%hoagad Qelk#ée lg@gé §& ga;%kisugar

ver Rt 8P Refi'at & ayer nay con
akndnqm qnemeangtplnaekyﬂgrisohgené Xtam@nthenxm&ﬁkat an
n anglstat |un1OX|de talc etc.)) and

tc.),.
ap(%ﬁ% riig&Cagakppr 8pr St"é Fre- afbifke Jleqassdnyy’ grnaayer, the

1dt@&ﬁk@ﬁﬁt@tQa?éfehayscoﬁﬁﬁfﬁaeﬁYeﬁéﬁﬁithO@apfrt ¥sking
- abou arts by i ght,” preferab about

ag?nes(rléeaapmlopade ByCwei ghl, am01$e¢e1Knmiamﬁqn¢nﬁxde, talc
%& gggt g &geﬁcgée gsggéglgt The internedi ate

rcan e app onventi onal nethod. For
exanﬁhe ambentonfoneat sngf of hehe nteternedd £t ¢ alyeyemris

ref rably dil t th rified water and the |ike,
ﬁ%ﬁr&égalaﬁ 9IE%EFd ?,%ei%ng TaROUT 113 Raftes b

welll fter begetab2g aBBLY bhes! L aubsutvhi |82 SPrsyiwd
bgﬁder@euch as § gdrox ypropyl cel | ul ose %nd}?%e |F§é

red@tiing &eati RgrtThe valehhedf atlke | a9ee Paytioksi sThef
1ﬂ%e§h@%&gt aigyegrcan be applied by a conventional method.

For example, the components of the intermediate layer are
preferably diluted with purified water and the like, and
sprayed as a liquid. In this case, it is more preferable to
apply the liquid while spraying a binder such as
hydroxypropylcellulose and the like during coating.

The intermediate layer may consist of a single layer or
plural layers.
[0047]
(4) Additive

In the solid preparation of the present invention,
examples of the additive that may be contained in the
immediate-release part and/or sustained-release part as
necessary include excipients (e.g., glucose, fructose, lactose,

saccharose, D-mannitol, erythritol, maltitol, trehalose,
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plural |ayers. [0047] 30 (4) Additive In the solid
preparation of the present invention, exanples of the
additive that nmay be contained in the
i mredi at e-rel ease part and/ or sustai ned-rel ease part
as necessary include excipients (e g., glucose,
se, 3 t .
5{5%% é%t(ﬁéfﬁgitltolﬁ)trgﬁglose ' sor |%%)rCh xice starch,
mxnnaunyﬁtailmmﬁafdlgﬂ@seh smheancsaahydrldeceashﬁmrwns
crocrystalline ce i Licic anhydride .
AR SRS BEsRIsaRaEeY FROEEB: Y ENPRghRs (RLetum
siIMdXﬂEﬂfandﬂﬂh@ q&kesllbqaa@rsamd ghe pbkeyinplm¢erslidone,
pol_yvi nyl pyrroli done, 5 yvi nyl al coho
pcﬂé’? ny Iy Adgahali nPaed Lyt EFéﬁelaEF-@QéPQt FEREERI st ar ch,

prRfH WP i3] iG A G o it E%'oéﬁumglﬁb%a?le €in, gﬁéﬁtéf‘abic
etc.); disintegrants (e.g., |owsub sfl?ute
;Khyﬁnoxypﬂ@ﬁymcekbunosd;saatngtbose (eagnel logesubstituted

e TSR TR o5, e PR soaium

canndxxmyﬁhyxesuarchQIb&b@caehélloaacsbbuﬁmaC&ﬂospov1done,
tartaric acid, malic acid, aspartame, acesulfang
XﬂﬁQ%¥HﬁﬂﬁY%lﬁ¥iﬁﬁﬂ ﬁtcséd|GHF§é68ﬁ5P|ﬁe gt pothkstamcid,

aéﬂd@ﬁﬂalHde““ﬁ%rt%Q@bungBUtﬁgﬁﬁe 2894l Ugkpartame,
5 -inosinate, sodium 5'-glanylate etc.); surfactants

aqg§q}faqﬁﬂggpas§mmm, thaumatin, sodium saccharin, dipotassium

RSN Rl VX YALOBMLERe SaRPLYTES .1 30Ul ke, sodium

‘e"etcC avors (e efron™ Ol
S«Hgnanykxﬂe gent)holsurfpeppacsi nt. gt ¢. polisbrbaweaf s
(e. nesi um stearate, = sucrose_esters of fatf
PQ%¥$%¥ SR PCLAPFYPEGRYLSDE, COPRAYTET acFadiy®| fauryl

syt dene diveelrset(e. ); CQEﬁ\Bﬁnlﬁl( eogange Zglfoqgenthol
Col or Yellow No. 5, Food Col or .2, diiron

pPeapreguidd, ofl. Dowltbriicenssi de - Gte wagaﬁsnnmlém@nsate,

defidhe oo O AR R o5 BhE I e BRE DO AaL
stﬂhﬁﬂd\&ﬁndﬁsﬁumc,Fpﬁlyénﬂyméqequyddlieﬁd JiS colorants (e.g.,

f er.abl t more than 500 min 25 view of the
r IR Feldoet Novt - aRaodacs LadpLret Nar 1 &n oL frema)

trioxide, yellow ferric oxide etc.); antioxidants (e.g.,
sodium ascorbate, L-cysteine, sodium sulfite etc.) and the
like. While the particle size of these additives is not
particularly limited, it is preferably not more than 500 pm in
view of the particle productivity and easy administration.
[0048]

(5) Production method of solid preparation

The solid preparation of the present invention can be
obtained by combining the above-mentioned antacid, immediate-
release part and sustained-release part. The solid preparation
of the present invention can be produced by any method known
in the pharmaceutical field. For example, the solid
preparation of the present invention can be obtained as fine
granules or granules by mixing the antacid, immediate-release

part and a sustained-release part by a method known in the
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(5) Production nmethod of solid preparation The solid
preparation of the present invention can be obtained
by conbi ni ng the above-nenti oned antacid, imedi ate-
30 rel ease part and sustained-rel ease part. The solid
preparation of the present invention can be produced
t had kn Ln the.pharmaceutical .field. For
p@%rrp €. thnagl s€c<3)'1e’|(i : p?%p?\ggf? Rlof (F]escgfje%é?ﬁeparatlon of
theerddeort daiveie iobht alanetbeasbitbifedghandl €8bDét by further
ranul es by m._xing the antacid, i medi ate-rel ease 35
l%otffysﬁs&laﬁ ¢GPRERE4S8 JaiPepgraniEes oar kppaRrules) by
a tiechf IRAITBGE ¥hieC dhalrh@leduthBagddi £ gD, Alfteeﬁ%ﬂid,dely, the
prsgaratlon of the present invention can be obtaine
s Rrafamatyenf eft fde ppesehitngnvhetioni mayrabse ap¢ on
[ 4 r ranul . thod known_ in. the
e L SpeRiaf BOACEEL AR oV IRY PG ryfion® rine
gmEreparsatdmyrahulles ) piasent capenieon may al so be
obt ained as a capsule by filling the solid preparation
(Ppﬂﬁé granul es or granules) into a capsule. [0049]

Wi | eyHing ttpleak o@BBUBNLORHtt B €RBPEURS RSt @R €t Pe to acid

,acid ioin the solid preparation of the present
in hhehtsdid frieparaspendioigtbe pheskihdinveseiamdvahies

| of . the d t e L d, Et i
gy 4 BRI 6gURR AR R, ZEKS: of e ogomaguna
ungtdbleorte @odider dlil ¥ s1gene¥al1¢01wW0 Y%t ®f -t 6@ Wik Alpreferably
unt qf the solid preparation_of the present
1‘?58:eﬁ1t_i g’r? wf%'l H‘Otrﬁeg§8 Faabhé'péﬁaYFBn"gﬁwt%‘é%'pr%%e‘i'ﬁe total
andWaNdOthe #0N18AYBrephR8tEBAL 8A tMET SR sERE | th-dnd {ion.
conpound unstable to acid in the inmedi ate-rel ease
part IAndhehsodast rrapdrptieasef phetpreseniefereantion,

ooker 1+1Q, r FI 1 -1
nlprefé?gbl&QZF%B?ETE5$ESQR O%ggf&(%f 5@%I?é@ﬁ§%§d unstable to
agfid das e headmimeidi ttat reheapdepadbsendnthé heudt kinedfrelease
the .solid preparation of _t present invention Wen
p%ﬁu&%§ﬂ3§§f%F3§iVaﬁpo 6f1tE§'p?8§%nPr? %%éh%¥n§‘l - 1:5,
modEMNipAidFe @bl 2such assa conmpound represented by the
formyla 25 (I) as a conmpound unstable to acid, the

[88&Bdund is superior
(6) Applicable disease, administration mode, dose and the like

of the solid preparation of the present invention

When the solid preparation of the present invention
contains a PPI such as a compound represented by the formula
(I) as a compound unstable to acid, the compound is superior
in the antiulcer activity, gastric acid secretion-inhibitory
action, mucosa-protecting action, anti-Helicobacter pylori
activity and the like, and shows low toxicity. Hence, the
solid preparation of the present invention is useful as a
pharmaceutical agent. In this case, the solid preparation of
the present invention can be orally administered to a mammal
(e.g., human, monkey, sheep, horse, dog, cat, rabbit, rat,
mouse and the like) for the prophylaxis or treatment of peptic
ulcer (e.g., gastric ulcer, duodenal ulcer, anastomotic ulcer,

Zollinger-Ellison syndrome and the like), gastritis, GERD
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in the antiulcer activity, gastric acid
secretion-inhibitory action, nucosa-protecting
action, anti-Helicobacter pylori activity and the

i ke, and shows low toxicity. Hence, the solid
preparation of the present invention is useful as a 30

Gph%rrmceukicall e i. Ig.this case, t.he soli% o

(CRPERRPAPPBRIERL RREL B dOHTRo TSR e rtios oas BTG

esaghibgealeredltRr anaesvMpaniedl by dHOPHagiTIRKSympteaptic
rabbit, rat nouse and the |ike) for

horse, dog, cat, _
GEpﬁgsgPGpggﬁaisgebr ¥V%a{NRﬂnU%ﬁeﬁxﬂﬁﬁﬂ?P%ﬂaéer9@§¢§1§ cancer

(1883hHLAGULESEri dUCEREEE A £&K 2 RSHAD YrondtGen o
Zol lingér-Ellison syndrone and the like), gastritis,

inGERDeuRInt B sprodsophaydat dRefdtiix Pdgasephismosifve

. L 0 | ux unacco ni ed.b
infERRRARDID ( oS ReReRR T ool RO B
er@Ndpathioar obyspepsi ajd fasteradicmtcen of mellidiobgcter
py&astric cancer,assogiated,mﬁth pronotion of 5

RE&r | EHRPRE 181 DR ot RERIN by Mfisitet iIACYS& Piosstd drhose and
hemBkehhgYki Qté&\acﬁto\s@;s&%ﬁﬂa&mmd HAR drk@e due to

_eradication or as an aid Tor eradication of

inpasi¥ebatress pyroess cupirddy oricr Fepderwireguiring

po§%8F8r§£E$§Sin%g%iggdmﬁHSQE@EH@gbg.%EQQBQBVagBB?Qr disorder,
gastrorl ntestinal henorrhag ue to’i o invasive stress

heg@slt teasmaausellt byl eepogars Uf idlyreg equigxtikgisive burn
gostogerative | ntensi ve nmy agemerll{;jr r cerebrovascul ar

TP GREr IR RREUVE r BERRETTRT b ITERIYG A 5a O u g Sgtment of

ulext-ensh¥edbBy Nnb Qs & A NANAST Vi AIBRRH) agent ;
prophyl axis or treatment of " ulcer caused by

PrRBhYIRELEi 6l Lape tnent | fhiRATAGgEAY, ansl prlesy daei $o
pOgEOFE§QEﬂ§Qt89£ Qgpgﬂécﬁ t?&gﬂvj %5Eeérga§ Lgi n or aid of

postoperative sfress an He Tike. "For eradi cation of
eraddcetionrafli BaliovbadtéelpylohaiGt e qopibdinied aseowtti nke

se of the  solid_preparation of the . present invention,
SOlF RYBRAFRFLPR oL ST HPRITHY Sy eREy BT A ReBA@11in
anthBibtke) (ang. pnamx £E VI MOMHA RrRNIINOt iaed @nd. ,

clarithronycin and the like) is preferable. The solid _
erytBpanEEiBnabE lphet b et - 4 ilaniithromycigaenidc ihegr Ly ke) is

|y applied as an agent for the prophylaxis or
pr??%%?%ggf of GERD (Synptomatic GERD, erosive

The solid preparation of the present invention is
particularly preferably applied as an agent for the
prophylaxis or treatment of GERD (Symptomatic GERD, erosive
esophagitis and the like).

The solid preparation of the present invention can be
directly administered orally. In addition, it is possible to
disperse or dissolve the preparation in water, juice, yogurt
and the like in advance, and administer the dispersion or
solution in the form of a liquid or a semisolid.

The daily dose of the solid preparation of the present
invention varies depending on the severity of symptom, the age,
sex and body weight of the subject of administration, the
timing and interval of administration, the kind of the active

ingredient and the like, and is not particularly limited. For
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the present invention can be directly adm nistered
orally. In addition, it is possible to disperse or
di ssol ve the preparation in water, juice, yogurt and
the like in advance, and adm nister the dispersion or
lution in,the formof.a liqui d or a sem.solid..
et 8, Fy2 skl oropnBl EbFr e et e Rinf o T el
ingirediithenoYaki ese depentli @ odoig t hier sevesitey eforharittdny
the age, .sex and b wei ght of the subject of
(Ggamn?& F‘QPPBn?Otﬁegg_%{i’ﬂ?ﬁ BnPTRERFIRYY gibout 30 - 120
mg?eBYNI $bkahhOBdui e (kb Ny P! the achiive p3epa@hedheBE the
and"the like, and is not particularly lNimted. For 28
preggnpl énvepkionanaydpe npdninisoered enepse dfy tde in 2 or 3
| i edient of a therapeutic drug for erosive
poggégﬁgg?t?gQ'(GERD) is about 10 - 200 ng/day,
[poefErably about 30 - 120 ng/day, for an adult (60
kg). The solid preparation of the 5 present inventgﬁp .
may BESadfihfsPERR r%ﬁﬁ%nap aEh%r?? entyinyendan gfained
asam@ayi ch@853bovd hgréﬁétgb epRewd | 40 At PriesaMe

[ [ [ as nentioned above £referably

. invention obtaine )
ingna@dshrirnavensgei pHt he ot esaguan it dvahayd PHX &

1 Ny out r t b ni st ragd :
orft LaRspLReRaiof 200 nluia f ol e JRLIH, AR Lon ac
pHaBove &bovenfodagnefdaptof esst thess hdn .14 0052] The

absoy ption of the conpound unstable to acid in the 15
(%%$?L preparation of the present invention fromthe

gast rRENEBSbrPBlohSELthS ESMSEINd AthdVard M td RS Ofin the
systens ut|[|2|ng the i medi ate rel ease property of
solpd psApatAlionnsfabhe PEeseRE invemeion from the

gagmgheégiﬁﬁgfaéfagéqs ar?gratt_ lé@%}ﬁi% éig'lcﬁsa%% systems

property (prolongation o welT1ng i
utgdstiogntbst imatdiatet yebda$d eprompguoin o findteabiompiomnd

[ [ t he, taj ned-rel ease part. When the spolid
und B o AE i That RS Lk d iRt reTease Paptaany th
suddal Akat Qéﬁéaséhﬁr_@p@?gyn%r&l&ﬁ@l{ﬁ)ﬁ ®RMWEIISng in the

rel eased fromthe i nmedi at e-rel ease part
gastrointestinal tract) of the compound unstable to acid in
the sustained-release part. When the solid preparation of the
present invention is orally administered, the compound
unstable to acid is released from the immediate-release part
in the stomach immediately after administration, and rapidly
exhibits a pharmacological effect. At this time, since an
antacid is released in the stomach prior to the release of the
compound unstable to acid, decomposition of the compound
unstable to acid by gastric acid is suppressed, and the
pharmacological effect can be exhibited rapidly and stably. In
the meantime, the compound unstable to acid in the sustained-
release part is not released in the stomach, gradually moves
in the gastrointestinal tract while being protected by a film
that dissolves at pH 6.5 or above, and when it reaches the
gastrointestinal tract with pH of 6.5 or above (e.g., jejunum,

ileum and the like), the film starts to dissolve, and the
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in the stomach imediately after adm nistration, and
rapidly 25 exhi bits a pharmacol ogical effect. At this
time, since an antacid is released in the stomach
prior to the release of the conmpound unstable to
aci d, deconposition of the conpound unstable to acid

aé%ﬁv%aﬁhb&%dﬁ%h@ '% §H@Q5§é§egroﬁnggéh§ taln%ﬁ rel%Fse part

phar macol ogi cal fect can be exhibrted rapi dly an
Jisﬁa@bwtrbdlga mhangeant Asmea Ié&ukﬂunﬂhﬁuBQMﬁdzﬂﬁepanatlon of

sustai ned- re a i S_nhot | eased
eriC el 1R VAL 300 on 50E828, RBEh 4 Sxdbh gl M ddifeal Soicat
eﬂﬂémmtathkeaﬂ&hﬁgsﬁkatﬁﬁheanYaapﬁakﬁacéh@éldaﬁséfﬂéét
at pH 6.5 or above, and when it reaches the

Sugsé@tlfl&fﬂntfegt PnRrodpagedwPeRipf of Bibeor Iab@vﬂ@h(fe\ogn since
tHeeb%QQEIp%épar%@qbﬁngftEﬁelbgégenﬁhfnééﬁﬂléﬁa%éﬁké

di ssol ve and active |ngre ient 1s rel ease
baﬁﬂ@nﬁuhét§9§6annedheeheasélpaetrelﬂaaecpmttoamdxkhe

_ uIt t solid aration of_.the.
R PRIERPEoHaEn BRPoPHCBBERCACP abt cruseriot in the
stabaﬂﬂmgouogunglthefﬁeeﬂuatieﬁ and presentatiomnd a

pharnacoldg effect s sustained for a_prol onged
peri 6 le AhgdaPLiEnPTePRERL1PMeOE ot Q Present

inkieeRabAt anuak rliheaRr 880buk nﬁ!?@ﬁé?&tf&ﬁ‘é af&s @raPaS' c
substance in the i medi ate-rel ease part and

adpigigitmegioal.ease part, the preparation is superlor in
lﬁ I< agility during the production and preservation.
O MR BT ingly, the solid preparation of the present
(OOBEhtion is useful as various preparations for ora
15 The present

adm pistration Exanp| es 0053
R T T M G R Y TS
thay ﬂcﬂfl&ﬁixﬂ? lt%gagégaﬁﬁﬁwgo&@ng:laex%tl@ﬁama%leéndExamples

eri ment npl es, which are not to be construed
ansls XpeFimentad. EKGUBAPS, 28hpehparat inet B ecanstrued as
11@¥¥§E§J@n of i medi ate-rel ease part granul ated powder
ansoprazol e (hereinafter to be referred to as

[cospbund

Preparation Example 1
Production of immediate-release part granulated powder
Lansoprazole (hereinafter to be referred to as compound
A; 10 g), calcium carbonate (166.67 g) and D-mannitol (155.8
g) were charged in a fluid bed granulator, the mixture was
granulated while spraying an agqueous solution of
hydroxypropylcellulose (13.87 g) in purified water (231.11 g),
and the granules were dried to give a granulated powder (340
g) for the immediate-release part.
[0055]
Preparation Example 2
Production of antacid-containing granulated powder
Magnesium hydroxide (96.67 g), magnesium oxide (133.33 g),
D-mannitol (121.87 g) and crospovidone (10.68 g) were charged
in a fluid bed granulator, the mixture was granulated while

spraying an aqueous solution of hydroxypropylcellulose (13.42

30



10

15

20

25

A, 10 g),._cal cium carbonate (166.67 g) and D nmannitol
(155.8 g) were charged in a fluid bed granul ator, the
m xture was 25 granul ated whil e sprayi ng an aqueous
solution of hydroxypropylcellulose (13.87 g) in
purified water (231.11 g), and the granules were
g rlrﬁgoﬁﬁﬂe\be WA t@ranybat %d EZdeﬁd( 34@ ggan{lPéstagre dried
ate-rel ease part. 30 Preparation Exanpl e
tqzq&wnuﬁnqnanuﬁht@dt@@wdexoﬁﬁapngmgcgnaﬁmhanedapoauéac1d
(%?ggﬁsiunrhydroxide (96,.67 g), magnesi um oxi de
33 0) D-mannitol (121.87 g) and crospovi done
Px{cfh A ig)n daenpdleansged in a fluid bed granul ator, the
m Xt ure, mas:%ranulated whi | e 35 sprayi ng an aqueous

Prefana ooty ex PArspEiel | ul ose (13.42 30 g) in

puri fdd Wl 1423167 18) thandotBeogr ALl §8s¥E{RedLt8ease
to give a granul ated powder (370 g) containing an

paem asne pr[etma@]d Rsepaldolen ERv@pdryBrepyrephkatdss (HPC-SL,
@)} Y R B0 AL L £loR LR, 0G 6l eGP 07 ulT1 b

ease were prepare

' sﬁmahanaﬂdnnydraﬁywr@pglCHE¢u$bse 30- grcmaswd|230@yednd

urrfred wat er nd | ow. substitut
MR b GH Pt (G0 91 L URPE. 390Fd2E0gEhangoFgtion and
d%dﬂﬁﬁéﬂe@qpat @oxaégusa merfs@d&ﬁdwéé) %ﬂ‘ﬁf&ﬁﬁw i P spersed

and dispersed therein. Conpound A (15
1mmh%r%§am%&l§@@rsmm e ebva ﬁeaoatsp@r gpbution.
Lékve a coatlﬁ sol ut

Lacto r
A iBRLEo i npsF PR ER S EE L IRpbaRiL 105, 100 o)
wexnuanhmmdrwﬂﬂh $hienpompduAdc Artanbahgingatoaging solution
ution 15 610 ,usi arotating flujdiz d
(0L Vapimen iR e6e hoby PR ERA (F R SAT L0,
mdsufadtdiikad EEth%@%Hlﬁﬁdu@@&?ltbonSLﬂ@r? | nbyed ébdtlng
tenperature: "about 60C, spray air pressure: about 1

cq«g:h/tgwgls TSI Lgitr agaugempe@atuBED apputsGP¥, agouty air
Rhﬁh!%@ ofed Skndolorai 2OOllgSONAf B
spray rate .

out spray un pOSItlon

pﬁ&w&ure:nahnutAQﬁ@rmmHg,cmmpbeubnnspéedoaflngtor :about 300
5ﬁmﬂégf§¥1régga:a%%%%n%dg/min, and spray gun position: lower
side. After the completion of coating operation, the obtained
fine granule was vacuum-dried at 40°C for 16 hr, and sieved
using a round sieve to give a core particle having 125 um - 500
um of particle size.

[o057]

[Table 1]

[Composition in core particle 85 mg]

lactose-crystalline cellulose particle 30 mg

(Nonpareil 105)

compound A 30 mg
magnesium carbonate 10 mg
low-substituted hydroxypropylcellulose 5 mg
hydroxypropylcellulose 10 mg
total | 85 mg
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fine granule was vacuumdried at 40C for 16 hr, and
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sieved wusing a round sieve to give a core particle

having 125 pm- 500 pmof particle size. 25 [0057]

[ Tabl e 1] [Conposition in core particle 85 ng]

| act ose-crystalline cellulose particle 30 ny

éﬁ&g areil 105) conpound A 30 ng nmagnesium carbonate
%@ | ow substituted hydroxypropyl cellulose 5 ng

PhysH tyiroBideillleulsose 10 ng total 85 ng 31 (0058]
Preparati on Exanple 4 The fine particles obtained in

Pr epaift ifldmeEpaRsieleswobtiaipsst é8 Rrepagation Example 3 were
te | t
chbt &l B AtE iayhrn %%?éﬁ%%}%@%%cﬁ?gtgﬁ ngoﬁuéléﬂbégiﬂg a

fluldized bed coater facture
r¢#&ﬂnnﬂlﬁkhxduapd&bed Icogiter JS@IR-AEET.DW, dmapdfaotygree by
fine es with_the foll n The .
F1¢ %ﬁrna z§€§qugyérL Satirng™ % &?FSEE&E rb?§d58e815§ fine
g;hﬁﬁﬁHsHWﬂlh mm@r&bﬂﬂb@ﬁﬁbﬂ&bﬁph@&thuhoseTﬁéﬂih&éEﬁéhiate
nzgurlfled mater lo (425.5 % and dispersing titanium

ERHENS §P éﬂﬁaOPaw@S( produged; Ryt Hésspl¥ingd
h @ AU p iR L& %@Ebﬁgu§%@@'§©963(§§r% g?'%ﬁ gkiflid water

amaanne C, spray air pressure:
(42ft /T e, éExh&U§peaBnngamg$an10m oBE@epKéésarg) abdutalc (9.5
otor about

0
9 f i P ep gkl 9012RIER 7 rhe AL ERE P s sisre inlet

alﬁ(hﬁﬂpé¥d$%reAfh%buth%09@npéﬁfé?”alpfpféggdfé} about 1
%E rqtl the obtained fine granules were vacuum

‘%H'a?thE§Fo?l{69ﬁPgean80%4e%%% RE#?EP%?rtﬂhﬂ?@n%ﬁﬁammﬂgr
rdtatdide sgdieredioabe ! %E%h'tcgebegpfn' nesggf : about 2.5

having 125 m- 500 m of partlc e size. 20 0059
g{mxnnapdﬂspray gun position :lower side. After the completion
of coating operation, the obtained fine granules were vacuum-
dried at 40°C for 16 hr, and sieved using a round sieve to give
intermediate layer-coated fine granules having 125 pum - 500 um
of particle size.

[0059]

[Table 2]

[Composition of intermediate layer-coated fine granules

(191.26 mg) ]

fine granules obtained in Preparation 170 mg

Example 3

hydroxypropylmethylcellulose 2910 10.63 mg
talc 4.25 mg
titanium oxide 6.38 mg
total 191.26 mg
{0060]

Preparation Example 5
Preparation of enteric fine granules

Methacrylic acid copolymer S (95.7 g), methacrylic acid
copolymer L (31.9 g) and triethyl citrate (12.72 g) were
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[ Conposition of internediate | ayer-coated fine
granules (191.26 ng)] fine granules obtained in
Preparation 170 ng Exanple 3 _
hydr oxypr opyl net hyl cel | ul ose 2910 10.63 ng talc 4.25
ng titaniumoxide 6.38 ng total 191.26 ng 25 [0060]
dlg%%ﬁ@E@tE%EaEﬁﬁggb sélﬁ£ ﬁrgf'€Hr9£%§§tﬁgﬁéiftf§§.7 g) and
granul es thacrylic acid copol
aniydracisy eitbaaoild (166poby reand t81c9(@3 &n@)twa&ndm&persed in

cit e 32 _dissoly
e PP RCG! PAPLEPd CraPbrS (10509 C 07 A ey Sl Tine
greintaeel obtabfed) inapdepakat{63. Bx@&pM@S4dW§ﬁ@réﬁitedlw1th
t he obtained solution to give a coating solution, The
the gbovgragréengpt SPAEANINSPLBpAPAL PR ExANTP 2 W Rk e

£150&8d bbb éoyesrate@xsgwﬁn %@We%gﬁéféé@uﬁé’é %%%und

using a rotating I zed bed coater (SPIR- A
Compourkadon) ed byréle@ﬂd CQMﬁ¥m&kunqnﬁlexuhauaﬂm§solves pH-
control lLin dISS Lves. ependent |
R e s
witht B pHPHtabroabakeva gigereleveYEl wayaspppped eshdswlethe
the io coating conditions of inlet air tenperature:
cogfdmg Goudisppay ofi inpeessiiretemperaturqyfalegt 60°C, spray

alexx %‘su%r QgB% 11085 /BRD  HOLARW & i ARRNIG25 0FTHBED

tion spee rotor: about 150 rpm spray rat e:
pnﬂaamres ebguwnﬁsanmmﬁguayogahlposspe@@ of opetorsiaeout 150

B L L N

si22Q pmhefobpaihéd! £isé zgradiibe »biatan esl vare wWianulaesound
were vacuumdried at 40C for 16 hr, and the fine
swﬁwm%glcfzzeng)ermS fingegranuhest BA¥ipg. 19% Wy amPO Hm of

pA&1iegid s(&elOSTHé bRt A NEd e Rd | grddees Al B undldried at
[0061] [ Tabl e 3

40°C for 16 hr, and the fine granules (220 g) was mixed with
talc (0.105 g) and aerosil (0.105 g) to give enteric fine
granules.
- {o061]
[Table 3]
[Composition of enteric fine granules (283.3 mg)]
fine granules in Preparation 191.26 mg
Example 4
methacrylic acid copolymer S 43.04 mg
methacrylic acid copolymer L 14.36 mg

talc 28.68 mg
triethyl citrate 5.72 mg
talc 0.135 mg
aerosil 0.135 mg
total 283.3 mg
{0062]

Preparation Example 6

preparation of enteric fine granules
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[ Conposition of enteric fine granules (283.3 ny)]
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fine granules in Preparation 191.26 ng Exanple 4
nmet hacrylic acid copolynmer S 43.04 ng nmethacrylic
acid copolymer L 14.36 ng talc 28.68 ng triethyl
citrate 5.72 ng talc 0.135 ng aerosil 0.135 ng

t ot al 3.3 0062 25 Pr epar.at i appl e.6

pr epafS %ﬁ?yggcékfé%i% ﬁgmﬁg %uﬁ£29-§§gﬂg?ﬁﬁc$§%?Qbyl
c:agdate:qaozl WTZETg)SwGal:é7dﬁsgbl&€d ihi at iﬂykedcsbmtﬁon of

(212.72 wer e dissolved in a mxed sol ution

PWﬁhﬁ#ﬁQﬁY%ﬁﬁFeﬁl@f8§ 9)g?ngnénﬁﬁﬁﬁaPéugtE?ﬂ%%oﬁ1?@%6ﬁ)' and
tdo @ s (Bl GalbB3Hi8pekswasifi %R@raseaweahgop@é%@% give a

solution to give a S coating sol ution. fine
cchtarm; @@l@mlamnedThﬁ Pmpagmm@hes @mmireem imerRreparation
Ex t%g W t h tQ%a Ve %hone gga&ég soluélon
S ng a rota ing ui |ze Bed R4St or %ﬁﬁ?i?ﬁv?ﬁfiﬁg
sdmntﬁanﬁusrm@ by rotatifgCalpetateanpedActet €ASESPIR-A-FLOW,

controllin filmthat dissolves pH dependently
MRS,

hy ECEPe COTPRGREAPBAL i%h ZRILARA el ling

fﬂMdIfﬁéﬂﬂafgédybeﬁb%ﬁed@FQhﬁgﬂtl&ngéie$@ésa@ﬁé'éﬁklve
under the coating conditions of inlet air

ingnesdenturie agbenvigogmespr wythi 8 pHeatupe: abdveita given
/ B
LR Ry, A aPesJEHE porbrpe ECRA PG Sop TRt ate

te&@fe%étﬁﬁtee adoritt 68°0, gé m]&réﬁ%'g@bd?ﬁsilt IKQE/ cm?,
|.ower side. The 03 %v flne granules ég i eved )
e%ﬂﬁ%ﬁfz?%%nﬁ%?@ﬁ ev@0r o BEPy BrERPBFP: APARE ﬂdﬂ@%g' rotation

spted I 1 JP:- apRtPsef rPAlt kpk8yState: Tgso@@tﬁl@e@/mm and
fine granules were vacuumdried at 40C for 16 hr, and

SRuRY fdure PoRidigings 10%20 §)dRas Phxeebtined ding @regsiles
webe dev%%{ %%'dél@g% (Quh@PshvhOrd YEvENERELE L PRre granules

granu €s.
having 125 pm - 500 pm of particle size. The obtained fine

granules were vacuum—-dried at 40°C for 16 hr, and the fine

granules (220 g) was mixed with talc (0.105 g) and aerosil
(0.105 g) to give enteric fine granules.

[0063]

[Table 4]

[Composition of enteric fine granules (283.3 mg)]

fine granules of Preparation 191.26 mg

Example 4

methacrylic acid copolymer S 57.40 mg
talc 28.68 mg
triethyl citrate 5.72 mg
talc 0.135 mg
aerosil 0.135 mg
total 283.3 mg
[o064]

Preparation Example 7

Preparation of core particle
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[ Tabl e 4] [Conposition of enteric fine granules (283.3
mg)] fine granules of Preparation 191.26 ng Exanple 4
nmet hacrylic acid copolymer S 57.40 ng talc 28.68 ngy
triethyl citrate 5.72 ng talc 0.135 ng aerosil 0.135
ng total 283.3 ng 25 (0064] Preparation Exanple 7

Prepaiald %ifAr:E i §QL€ cBabL! ¢he éélrg%f Pﬁété&éﬁéu‘ié’d% ease

the core he sustai ned-rel ease Wer e prepare
pamt1Wﬁﬁamp;ephy@domypfo@ybwethymyd¢¢xymrnpylﬁﬁiﬁﬂﬂméMﬂﬁlose
i.ssqQl ved in i fi.ed water (640 a
(i S0 B: E85h Gar S SP g P B BEO8E YRLep By 2s and
ldﬁ%Sﬁméﬁitm&@@ﬁ&Wd&b&@bb@p§l@eiiﬁl@%eW¢L€HEEKEZWICQS|§3 and
sol ution and dispersed there ngound A (150 g)
MAGRE AT GeHdPr@itepdpled) WﬁF@ @ﬁ@ee Qi Hee %@%\p@%ﬁ ghd

dfs%e&'s‘é%l Ei:h‘\e‘i%tllnng é&h%ur%‘ A P§(§ vﬁélﬁfrefdr’?ﬁg dispersed

| ul ose particles nparei |l 105 130
1n¢@a¢®¢\mhﬂaumbdsdasppcamdnAtoogLaenangoabamgn@olutlon

ution i 93 ¢ [ a rotatg fluidized be
Ltfiate-Ctuptal Ao Bt Thilod aottie bol By MRRar e Haadey, 130 o)
wele cdatéd withe thoat cbfipoanadhttensayeing i GdLtidd rsolution
tenperature about 40C, spray air pressure: about 1

iyt /0 nﬁl31é59h§u§9t§itﬂn§a§ééld169d et CPR B ulE IRIFHTRLOW,
matrd d8HGed Q)E/at[dr@ﬂnﬁp@ﬁgu9£r§(°§8r BPQYf 3%631%d'aFE'I‘ng

spray rate: about 6 g/mn and spray gun position:
cdngligri orss wereAﬁhéetthercbamberaburef gbabt 40°C, spray air

LAld.0 % [ f|ne anules wer.e
é%%%u%ﬁ+d%h§ 8%/ 1%§q$u ST lﬁgoﬁngD
p fe@sutesi @bbuto2§DVQmHg¢Otetaﬁianbpeé@Vbﬂgrdﬁﬁiiﬂﬁbout 300

500 pmof particle size. 20 [0065] [Table 5],
rpm, spray rate: about 6 g/min and spray gun position: lower
side. After the completion of coating operation, the obtained
fine granules were vacuum-dried at 40°C for 16 hr, and sieved
using a round sieve to give a core particle having 125 pum - 500
pm of particle size.

{0065]

[Table 5]

[Composition of core particle (85 mg)]

lactose-crystalline cellulose particle 30 mg

(Nonpareil 105T)

compound A 30 mg
magnesium carbonate 10 mg
low-substituted hydroxypropylcellulose 5 mg
hydroxypropylmethylcellulose 10 mg
total 85 mg
[0066]

Preparation Example 8
The fine granules obtained in Preparation Example 7 were
coated with an intermediate layer coating solution using a

rotating fluidized bed coater (SPIR-A~-FLOW, manufactured by
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[ Conposition of core particle (85 ng)] |actose
crystalline cellulose particle 30 ng (Nonpareil 105T)
compound A 30 ng nagnesi um carbonate 10 ng

| ow substituted hydroxypropyl cellul ose 5 ng

hydr oxypr opyl net hyl cel | ul ose 10 ng total

FiéUHHﬂIé§§%?§§“@%aE'%%dEﬁa”BBQIﬁ1¥€8tﬁ¥”8r9é&”€$w§1 e fine

obt ai ne reparation’ Exanp coat ed
giantwEraredifattdd épédowoaglngmpobutuon usthey Entenmaﬂmaﬁy layer

fluldlze ed _coater nuf actured by 35
redﬁﬁsfgﬁﬁ§f¥§weg pr%? dAQng%%Fggyfygdrled to give
hyfd reex ypgiopdines: hgfl cehe ufielskeo®iong ¢aspesys i on. pJEEfled water

|nterned|ate | ayer _coating solution was produc

(4h3sdIVi ARd KIFPSEFRPEp PSP BELHP 0§ &4 2919) (@rsdegfgl;c (9.5
g)l NPWHd I W s31(#48n2 gihéngogﬁfﬂfréBﬂEhﬁlJﬁE“ﬁéPe inlet

oxide (14.2 g) and talc (9.5 g) In the obtained
amlumnmatﬁm C @adbrg 6@6®d| dspm aer epred®tre:aiabout 1
k7R, SbUESoROONL 60CcSPIGY BEnRLESSULE. WM bso mmi,
ex aus uger " 10 pressure: Wodt
rdﬁﬁlunﬁ{;peedmuﬁ|nmtospeedout BOOotpmabgpfaQOﬂat@niabout 2.5

ay about 2.5 tq g/ m_n and spray gun position:
o flirens dora G PREIEIRP: ollPURT 1UEoattkig? the completion

o ORYALIR, tQbhai Red bhRaigeanthifs YRLRuYES Wdke vacuum-—
dried at” 40C for 16 hr, and sieved usihng a round sieve

driedyiate 40°Gt Eoretlb abe, Iaxy@rsn@mde@dle‘.lrrm gyranuldesieve to give

500 f ticl
ERGY QaSaSTPRORCof {PA IF BT BPChREyRY - oA (MY = 500 m
off ipertgrdrulsdze.(191. 26 ng)] fine granul es obtained in

Pregiration 170 g Exanple 7
xypropyl met hyl cel | ul ose 2910 10. 63 ngy

[Table 6]
[Composition of intermediate layer—-coated fine granules
(191.26 mg) ]

fine granules obtained in Preparation 170 mg

Example 7

hydroxypropylmethylcellulose 2910 10.63 mg
talc 4.25 mg
titanium oxide 6.38 mg
total 191.26 mg
[o068]

Preparation Example 9
Preparation of enteric fine granules

Methacrylic acid copolymer S (95.7 g), methacrylic acid
copolymer L (31.9 g) and triethyl citrate (12.72 g) were
dissolved in a mixed solution of purified water (183.7 g) and
anhydrous ethanol (1564 g), talc (63.8 g) was dispersed in the
obtained solution to give a coating solution. Fine granules
obtained in Preparation Example 8 were coated with the above-

mentioned coating solution using a rotating fluidized bed
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talc 4.25 ng titaniumoxide 6.38 ng total 191.26 ngy
20 [0068] Preparation Exanple 9 Preparation of enteric
fine granul es Methacrylic acid copolyner S (95.7 @),
met hacrylic acid copolymer L (31.9 g) and tri et hyl
citrate (12.72 g) were 25 dissol ved in a m xed

Sl - i € r : s
et hano@%gg%rg%qw't g‘\ac : 6§.tg]:%)§ By .ég’g%rg@%d heo "’
Ligbt)ai néd rgdbasbononbrgwéng Eoani hlgatsaﬂmsqﬂnresFl

an |ned| rep r.ati on Ex le 8 were .

At MRS, B Sie ARG BART RRE sOF L oV ronment
with ng pH raad ain R Iveliadigieénbedved) cRak eaph SPER- wndd OWhe
manuf actured by Freund Industry Co. Ltd.). A rel ease
CQAIDI9aneh triidng Ofati ndieds sliveseprerabpEatealboyt 60°C, spray
air %leeﬁ::%@ﬁ:é heReid M€ KgFgicad! e@ihéﬁ‘s@rbﬁméjé oo, BED
with a pH at or above a given | evel) was applied under
pressEero@bawy @ofdimmbgns r@fcartnbet saeﬁdt efrpecp‘acvm gabout 150

ou ' Lay r ut_ 1 k /cmZ
e%hatlﬁ'??g ifggaug%bgfgog @ m%JIrle rerah J‘rﬁ?ﬁd‘ Lower
sidd.at rhe speadnell Eoher yraholés lndre rpravesPnayin@te round
about 3.0 g/mn and spray gun position: |ower side.
sigwe dIft Fived enited igr Atice §raprdesi bavingsl Ay M rolRP mm of
pa & 1RV & T4 9'Yﬁe985€£iﬁe&'an@régﬁﬂﬁ¥é§“%@ﬂ33ﬁggidﬂndrled at
500 mof particle size. The obtained fine granules
40fer EovadGuhrdr ard the ﬁﬁlﬁ:efg)ramﬁlén (280 g)havafs meixed with
ran 0 e a 05
t%efogl%(sg) Ogg)d) %%Ogl\)“}qun fjlur%e g%a%ut?grlc 1%lne
gfdi8%s. [ Table 71 [Corrp05|t|on of enteric fine
gr anil es (283.3 ng)] fine granules obtained in
P&BAration 191.26 ny Exanple 8 nethacrylic acid
[¢aBeLyngr S 43.04 ng nethacrylic acid copolymer L
14. 36

[Coﬁpositlon of enteric fine granules (283.3 mg)]

fine granules obtained in Preparation 191.26 mg
Example 8

methacrylic acid copolymer S 43.04 mg
methacrylic acid copolymer L 14.36 mg
talc ‘ 24.68 mg
triethyl citrate 5.72 mg
talc 0.135 mg
aerosil 0.135 mg
total 283.3 mg
[0070]

Preparation Example 10
Preparation of enteric fine granules

Methacrylic acid copolymer S (127.6 g) and triethyl
citrate (12.72 g) were dissolved in a mixed solution of
purified water (183.7 g) and anhydrous ethanol (1564 g), talc
(63.8 g) was dispersed in the obtained solution to give a

coating solution. Fine granules obtained in Preparation
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talc 24.68 ng triethyl citrate 5.72 ng talc 0.135 ny
aerosil 0.135 ng total 283.3 ng [0070] 20
Preparati on Exanple 10 Preparation of enteric fine
granul es Methacrylic acid copolynmer S (127.6 g) and
triethyl citrate (12.72 g) were dissolved in a m xed

t| n t ( h
EXZ gho% 8%%84%9 ltefjafq %g @%%Séggv% &én€f §%§r%§§#§ﬁ?
sdlhe ieht aisAed aotutaﬁmngofguyalaedcb@a|mmatﬁﬂLﬂSRﬂR -A-FLOW,
Flne r anu| bt ai ned i.n Preparation. 37 Exa e
e dbato B ERECRE. IBOSE REnED onedbdobt | My TGRSR on
cdiﬁrQﬂl&nﬁ;OtﬂtlhﬂﬁhfaltUHQB%@QvQ§deOéé§én<ﬁ<§P&R7 A I@Nses the
manuf act ured by Freund Industry Co. d.). Arelease
aqtgimer dingneglientminhan §n§3590@§nbkwa%®emd@%taw or above a
t d t e
ol S8R PR oL 18 LRLECLAD. b s OB ot inct
alww&@mgéntm@t Ib apoaendntc onspdy idiletpredsure: about 1
era about al ressure: out
KGR e RS Dot LB §a e ol O RS Sxrir iy 2P0io RS0 TG,
rod2ft iHG pe 0 Rt Ir@l&o&pessoafc 196 Ofpm ADOBE a S dPMabout 3.0
spray rate: about 3.0 1o g/mn andpspray un position:
g Amgpe rans} @@ram@u@bpg*p‘ﬁéaom neOWEF afiidies \ngee oftajagd fine
n e r
iR R S AR ubing WDcERhAT Lheve o GLA ertp fine
gdanifl eGr dyaliesy weﬁepmaeuanedpmedfa@af%KbIéWSﬁiéJu'Thandbtalned
the fine_ granules (220 g was mxed with talc (0.105
fipe grarydessieres vaguinsagyedorli 48 @icdr ilé fitpeand the fine
grmndses220 @97 ¥hs[ hakka ®1thCoapesitivos of) ed®rddrosil
fine granules (283.3 ny) fine granul es obtained in

(Qpridparddt iton 9ige. 26tRELCEXARPI B8 WEERacrylic acid
lﬁegghyner S 57.40 ny

[Table 8]

[Composition of enteric fine granules (283.3 mg)]
fine granules obtained in Preparation 191.26 mg
Example 8

methacrylic acid copolymer S 57.40 mg
talc 28.68 mg
triethyl citrate 5.72 mg
talc 0.135 mg
aerosil 0.135 mg
total 283.3 mg
[0072]
Example 1

Preparation of solid preparation (tablet)

The granulated powder (51.95 g) for the immediate-release
part obtained in Preparation Example 1, the antacid-containing
granulated powder (37.60 g) obtained in Preparation Example 2,
crystalline cellulose (trade name: Ceolus KG-801, manufactured

by Asahi Kasei Chemicals, 10.96 g), crospovidone (3.93 g) and
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talc 28.68 ng. triethyl citrate 5.72 ng talc 0.135 ng

aerosil 0.135 ng total 283.3 ng 20 [0072] Exanple 1

Preparation of solid preparation (tablet) The

granul at ed powder (51.95 g) for the i medi ate-rel ease

part obtained in Preparation Exanple 1, the

N a t wder _ (37..60 .

ma%{%ﬁr@d%% %%Iragpagz%t %gngéxgrgr%geﬁgxg(gry@t al ?lﬁtgar 930 give a
micedd woosker(.t r aHés nmbeed Geoldsr K(}(Boa g)meidf atieursed taiyied-

ahi Kasei Chem.cal_s, 10. 96 %\gow done (3.93 Q)

SR gﬁé‘é:lel]ffh lféHFagéa{“.’E 8*1 éﬁ r® RYERATSH 41
Pﬂ@fdﬂtﬂo@x FixtehpAe 9 XRG4 1y Mix@dTlosediRRWEe i xed powder.

(10.6 g) and the sustaine rellease part enteric fine

Tl”gi amjilael@e@zmlzegl) ppwdpar eama Rgppeaat cloarfachnipl e 94 mmd

R e R R S

naparaftlmr fodtc &cthed peesiehh d:nwaﬂledgetalﬁl@tm V\tﬂt:h ridye
Of% pre aratign_of bhe resent invention, (tablet,
fs“’Hé‘) EB‘HP&P i fig (& nHaA PEEPAETY e dithasFaph
(tli%d& rAeQ g maphi factzda B§n§hlﬁaﬁuf@@t Ut €4, byta‘ﬂlé&zluag
Ltd., tabletting io pressure: 1 ton/cer) The

Pr@cﬁsairrﬁ?ed 1t &9NEeméhowndihen @daries ﬁgblef:oemgyegxam@rlzenmg

[ bggzr ation of solid preparation (tablet) The

granul at ed powder (51.95 g) for the i medi ate-rel ease
Expmplar 2 obt ai ned in Prepar ation Exanple 1, the

p, ANt aci d- contai_ni.n ranu ted (37.60 Q)

PrSReEATd S ﬁ’ lé%o? eﬁﬁﬁ? bﬂgd?t$§%% Y ati on Exanpl e

2, CH%%t@&bhﬂQa%@H|Ebﬁ&@r(?ﬁ@dgsn@ﬁﬁfor(¥ﬁglﬁhﬂ@&fﬂ%b—release

manuf act ured by Asa Kasei Chenicals, 10.96 g),

Padito SRS FiiaeHe 1 1(13 Pyspgrakhennbyaesi @ nl et e antgcidragptaining
gfﬂﬂﬁié@%%ﬂ?ﬁ%@e égg”@btgndgﬂ Qixs d [oyen, ﬁg?died

m xed po t e en erlc I ne granu
qupax@tgpnf@xampée 2, crystalllne cellulose (trade name:
Ceolus KG-801, manufactured by Asahi Kasei Chemicals, 10.96 q),
crospovidone (3.93 g) and magnesium stearate (1.61 g) were
mixed in a mortar to give a mixed powder. This mixed powder
(10.6 g) and the enteric fine granules (2.13 g) for the
sustained-release part prepared in Preparation Example 10 were
mixed in a mortar to give a mixed powder. The obtained mixed
powder (1273 mg) was charged in a 14 mm¢ flat-faced die with
curved edge, from which the solid preparation of the present
invention (tablet, 1273 mg) containing compound A (60 mg) was
prepared using Autograph (trade name, manufactured by Shimazu
Co. Ltd., tabletting pressure: 1 ton/cm?). The obtained tablet
showed no darkening.

Industrial Applicability

{0074]

According to the present invention, a solid preparation
showing high stability of the active ingredient (compound
unstable to acid), which expresses a pharmacological effect of

the active ingredient stably and rapidly after administration,
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sust ai ned-rel ease part prepared in Preparation Exanple
10 were mxed in a nortar to give a m xed powder. The
obtai ned m xed powder (1273 ng) was charged in a 14
m flat-faced die with 25 curved edge, from which the
solid preparation of the present invention (tablet,

7 : | nj ) s .
o Ao e N nAS R bR r4E% PLFRAIGE perioa
ofCd:ine dzan theblpetaviimigdor eAsooedidgl pn/tdR)sollkk preparation of

obt ai ned .t abl et . .showed no _darkening, 30 Industrjal
EHE IS () S IGRT SASCEEHing St B°F helprRbeprations for
ordlVeddniof, s taradlond ppepaishlAly ShaweaHE Hordalid idnétable
of the active ingredient (conmpound unstable to acid),

tonfier expreddds ahshsoddcoPsgpaaptipreet Bhe Fpregrnt
iﬁngﬁﬁ%d'HHﬂyyee%%eﬁbﬂbg raﬂﬂerggb?hglgﬁlgror reatment of

adm nistration, 39 and sust ai ar macol ogl ca
pearftfiez tulfanr o epol,ogged rper udderpof duddengzhnubeer, anastomotic

nrovi .1 sAccor di-ngl the solid_preparatjon of _the .
Lﬂﬁ%@%e%ﬁ%ﬂﬁggh ighﬂﬁg%ﬁsgyﬁprggevﬁggogﬁeSi%ﬁ%}91Q%ﬁﬁfltls’
GERD (Grsiroadidiphiagicadtl RefluRabi kedkas} Yerddieve tdophagitis,

conpound unstable s to acid is a PPl, the solid )
es I dptdix heasremeapiednb¥nerepheGHt be (R@mfjomatic

GEHY) e RHPhYh@Xi s N RﬁgﬁtﬂFEE oh s§@$§i§)yl tric cancer
(e.g., gastric ulcer, duodenal u ce¥, anastonoti c
(inglardingp|dastgdic Erniceonasyadiated awitth herémde)gn of

L o

intreadeorianiled By oasephBgLTT vy oRs oamd i the GERE, and
the like), NUD (Non Ul cer Dyspepsia), gastric cancer
e m%’g OFadfr P& @iAcéPrastseiaretrm oh Hrbirrlasntest
jrgLar | Inrelshli opl 8¢uUekLeR-bY]gepet i I [
pyil nter| ?{ﬁgpr%iels)s,lost orra%hbﬁ/l%fT I sﬁpho%ugﬁdg%%]i{%&flémd
hegioggihegtiico s tomagd , anpped astepaniestinnl diemorrhage due to

. ].cQb I ri ression_of peptic ulcer,. .
R e ek Pelss SRS P e B P iyt rin
pogEsipediattiost iitdlensdver maggetientt @r idBRPrewa3ici@as disorder,

SR (uTEy | DB AP aRe PEE= e RAGEER Lo br G R R ar
régﬁgﬁgﬁ/ gn%%;l%%@ tradfRent}! LHPLERPIOR TR | W ditHent of
ulcer caused by non-steroidal anti-inflammatory agent;
prophylaxis or treatment of hyperacidity, ulcer and the like
due to postoperative stress and the like.

[0075]

This application is based on application No. 2005-378061

filed in Japan, the contents of which are incorporated
hereinto by reference. The patent references and non-patent

references cited herein are hereby incorporated in full by

reference, to the extent that they have been disclosed herein.
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requiring intensive treatnent), prophylaxis or
treatnment of ulcer caused by non-steroida
anti-inflammatory agent; prophylaxis or treatnent of
hyperacidity, ulcer and the |like due to postoperative
stress and the like. 25 [0075] This application is
on application No. 2005-378061 filed in Japan,
the contents of which are incorporated hereinto by
reference. The patent references and non-patent
references .cited.herein are hereby jncorporated in
Lt &) PR R0 1FSr EPaRaes P8l AP ERhT Tt P CR fiRee (1) an
arhesn dji S@)osad iheediate-481&h8k Bart. cdnsOid 110) | £tompound
rel ease solid preparation conprising (1) an antacid,,
unsHabde itonedist enfePeldgipaP il tapre sidif al Dor ottt ained-
reRSlsa IR A0 ek d 1 3G 2a PASHSEo SN ShADESH1 &N, gﬁi)ic? and a
sust ai ned- release part contalning a conpoun tnstabl &
basd casudpsaagce abdshsvingsaahtbm aplathadd sgplvds |ah tgthat6.5 or
i.ssalves at. pH.6.5 or above in conbination. 10 2.
a V% %fb6§?% PgﬁlSP'clain11, wherein the filmthat
di ssolves at pH 6.5 or above contains one kind or a
m xture of twg or nore kinds selected fromthe grou

2-cdAS REERGTAELRPAPEXGhREBYE: WS ethd fislen tha dissolves

atPphal af er aeblHl 0881 a¢RE bR PRINR! & & mixture of two or
car boxynet hyl et hyl cel | ul ose, neth

monst kdadpl sedegtetafroni the Sgpeup copwistigrg of hydroxypropyl

YL ci.ds acr copol r
me R BT e R T P P e Pl Fe SO rRie s ks
carbpolyyethylehiigilosybodpyé, neétiyy L ahd ths0,1a0ei-alet hacrylic
acetat e phthal ate and shel |l ac.

cci nate, pol yvinyl ¢
236 SOPATTE e P BRGAY b1C che th 9L D G Eh A AR COPOL ymer,

met#SlcahyNed- IR)iGA%R t hRA! laGYTRkeSRR tAyEONR tRALVELee copolymer,
conprising a conmpound unstable to acid and a“basic
hysinesyprepy lanethy beabliihose | agetateorsmetisatea h@olyvinyl

ac%ggg%aiggéagggecgﬁg B@%?%%é? and a filmthat dissolves

above, is formed via the
internediate layer. 25 4. The preparation of claim1,
3 rein the conpound fnstable to acid is a proton
D E;& PﬁﬁPEF?EFQBP@f)? aim 1, wherein the sustained-release
part comprises a core particle comprising a compound unstable
to acid and a basic substance, an intermediate layer formed on
the surface of the core particle and a film that dissolves at

pH 6.5 or above, which is formed via the intermediate layer.

4. The preparation of claim 1, wherein the compound unstable

to acid is a proton pump inhibitor (PPI).

5. The preparation of claim 4, wherein the PPI is a compound

represented by the formula (I):-
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5. The preparation of claim4, wherein the PPl is a
conpound 30 represented by the fornmula (I): 41 R3 R2
R4 ) SS-CHI I 2) N11 Y R O whereinring Ais a
benzene ring optionally having substituent(s), RLis
a hydrogen atom an aral kyl group optionally having
substituent(s), an acyl group or an acyloxy 5 group,
R2, R3 and R4 are the sane or different and each is a
hydrogen atom an al kyl group lptionally having
substituent(s), an alkoxy group optignally having
Rkuent(s) or an a p Q ﬁﬁonally havi ng

; Nand Yis a atomor CH, or an
eformtheref or salt othereof 6.
Thesprepakat i of Sﬁ-ﬁ] n thd
| ansopr azol N, mjgr azoI e, prazol e, pant opr azol e,

|Iaprazole r an ptically active formthereof or a
sal t there 115 The preparation of claiml1,
wherein the antacid is at |east one kind of conponent
sel ected froma netal oxide, a netal hydroxide and an

witd ki nei rRA R TRt HengahBORahS: oﬁ@lgnaihf Hé@ ation
of claim1, wherein a 1% aqueous sol ution 1%

nfigdendi ohSof hydregemcitomasim qﬂald‘fyln@trdll@ss

a eln the

BRI R AR50, Bhrafhli ot P i oy
grpupp Ron8? sandiR ofareaghessame oxi deffepgnesindneach is a
h C?I i cate, dry al un}e{luiln dr oxi de el _and nmgnesi um

YR Ab A 13 Y 4 9 5PP 9RE LIBHE YYeFtituent (s),
an/ ,aMbet lgﬁ:dd@)‘i o?h@'na'llf}r X ERg| §ub§¢:ﬂ:@é‘i§1§(§f‘eo1k'aﬁg amino

sel ect ed fromt group consi s?
group optionally hav1ng substltuent s), and Y is a nitrogen
atom or CH, or an optically active form thereof or a salt

thereof.

6. The preparation of claim 4, wherein the PPI is lansoprazole,
omeprazole, rabeprazole, pantoprazole, ilaprazole or an

optically active form thereof or a salt thereof.

7. The preparation of claim 1, wherein the antacid is at least
one kind of component selected from a metal oxide, a metal

hydroxide and an alkaline earth metal carbonate.

8. The preparation of claim 1, wherein a 1% aqueous solution
or 1% aqueous suspension of the antacid has a pH of not less
than 8.0.

9. The preparation of claim 7, wherein the metal oxide is at
least one kind selected from the group consisting of magnesium
oxide, magnesium silicate, dry aluminum hydroxide gel and

magnesium aluminometasilicate.
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magnesi um_hydr.oxi de, al um num hydr oxi de, synthetic

hydrotal cite, coprecipitate of alum num hydroxi de and

5 magnesi um hydr oxi de, coprecipitate of al um num

hydr oxi de, nmagnesi um carbonate and cal ci um car bonat e

and coprecipitate of alum num hydroxi de and sodi um

I e rll: e~ pr IO f i .
o R R ne Ear R TP PR G g ny Bl R/ aroice
ate dlegdsimosar bomat eedectragnésountbar hooap econdPst iie of
reparation of .claiml, .wherein the content of. the

mASHERR 1Y ger sguEfun, BYdsoR e et ion of
hyelrivalkitehereiptethpivaitghbrr al i Wim h{A@r &01H & Hrsd of

t he conpound unstable to acid in the , .
MAGRRSI R dviddiosdsle - paPPrafdPi hat8ust ap heminwn duedr grairde
m%ﬁ?égxdh carboh@te?dndtcalBEuRl ERAEEHLOD Sld P Bdipitate

ich shows an increase in the 1intragastric erad%

alpminymy hydraxdde and0sdhnmahydrogeml casbmatiest rati on

to a mammal and a retention tine at pH 4 or above of

not less than 14 hr a day. 25 15. A solid preparation
1 sh@bengpraparacieasefi B1aMA 7} NFhepesh I tife aVEkahP R4 h

4 ﬁr above in Q.5 hr after oral admnistratjon to a
m

ATRRGaL S dFeRRILEAUR] RBTAPNBER 0B rmagnRiBibicaigionate.

| ess than 14 hr a day. 43

12. The preparation of claim 1, wherein the content of the
antacid is 5 mEq - 50 mEq.

13. The preparation of claim 1, wherein the weight ratio of

the contents of the compound unstable to acid in the

immediate-release part and the sustained-release part is 10:

- 1:10.

is

of

14. The preparation of claim 1, which shows an increase in the

intragastric average pH to 4 or above in 0.5 hr after oral
administration to a mammal and a retention time at pH 4 or

above of not less than 14 hr a day.

15. A solid preparation showing an increase in the
intragastric average pH to 4 or above in 0.5 hr after oral
administration to a mammal and a retention time at pH 4 or

above of not less than 14 hr a day.

43



