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DESCRI PTI ON METHOD FOR STABI LI ZI NG ANTI - DEMENTI A DRUG
Technical Field The present invention relates to
wetadsid7omat i on of an anti-denentia drug in a PCT/JP2005/024254
conposition containing thejanti-denentia drug. Mre
particularly, the present invention relates to the
stabilization of theDPSCRIPTION drug in a

pharmaceutical conposition which has the

sust ai NegEe GPSEORNST ABILEZING IANSTI-BEMENTIATDRYT ai ns

the anti-denentia drug having a tertiary am no group.

Background Art In recent years, care for denentia

i ncl pdi a senile denentia, an Al zhei mertype denentia
TeChP'C?EE ﬁgke has become a social problem and nany

t haanpsédrm iAVeltforfichatBs tastaBtization ef an Ghtitdwaeéntia drug in a

donepezil, which is available as a hydrochlorlde in a
compasitien aontainiggdhel antirdementiasdeigeVigse paitisylanlyg e present
|nve&%§)ﬁilﬁalﬁ€ers tbher %? ﬁ%ﬁttg@céi[‘&@% afaﬁ rolle{ngél’?naa%gqﬂ%eﬁﬁéﬁaceutlcal

compoitionafteth mestiee asetdimdu-kiléastoctaantictenistidis et Witichacontains the
tabl et which disintegrates_in the nouth have been

| anti-gamentiedruehaying alediaphami era4Poubl e swal | owi ng, and

transdermal -adm ni stration by an oi ntnment preparation
has been proposed for cases in which oral
BacRdroumdsArtation is difficult (For exanples, see Patent

NI S Sl et o o .
typé?gfﬁ’]%ﬁhé bPtheStiikd AhY %ef:@rhetah@od?&rﬁbbléhﬁ‘sarﬁﬂﬂaﬁy HRér@PButic drugs

he patient Is extremely iInportant fromthe
are beinyifmieiipest. Obtheseadorepazilgwhich ip afailableas a hmydmc@londe ina

o BE0 ot 0SS SRR B R B for i

andGhabegtE Al Rer § ehimtidiedanbs @ns fa'@@tymminﬁést@faﬁ ilmgnbltmg
adm nistrations to be reduced while providing the sa

action. IReceslly, tehiatigievica digintegfaies gothenisin fyavehla?@n/ m?gketed for
patlgﬂ{go\!\/ﬁgﬂg\?e trouble swallowing, and transdermal administration by an

ointment preparation has been proposed for cases in which oral administration is
difficult (For examples, see Patent Document 1: Japanese Patent Application Laid-
Open No. H11-315016).

Such development of the pharmaceutical composition suitable for the

conditions and symptoms of the patient is extremely important from the standpoint

.of compliance or quality of life. In this sense, a sustained-release preparation is

useful for the anti-dementia drug because the sustained-release characteristics of
the drug allows the number of drug administrations to be reduced while providing
the same or better therapeutic effects, potentially improving compliance.

In general, the sustained-release preparation containing the drug which is
physiologically active can be classified into two type preparations, (1) a matrix type
preparation, in which the drug and a sustained-release base are distributed
uniformly in the preparation, and (2) a sustained-release coated type preparation, in

which release is controlled by coating a surface of a core particle or a core tablet

~ containing a physiologically active drug with a sustained-release coating.
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In general, the sustained-rel ease preparation

containing the drug which is physiologically active
woamseowbassi fied into two type preparations, PCTAP2085/024254

matrix type preparation, in which the drug and a

sust ai ned-rel ease base are distributed uniformy in

the preparation, and (2) a sustained-rel ease coated

type preparation, in which release is controlled by

COﬁra'tﬁ‘sgtyae%usiaaﬁsds?&eas@ 9f<ﬁaé¥éféh§hé\/é3é neateiR e wihidh gle drug
containrng a physiologically active drug with a

and thes sastaiogdrrelansedoassaare pgesdntruniforyipe The matrix is generally used

I
as i R odpblgt ah g S AdTgLara e el 2 oyl i ot &t ke
Susw%édlfél'éé’se dbteBréparationg Rivkide ihyosaSre d/h&fh agoatingwhich
abl et or a granule, and may be

comprlgm thensustainag-Telnasehgsers enelied I carR PEear ﬁP@leeHé%"ab'et
o e B R EASPELE S, FRURAS vl

on & €ord pfticle ebnsising bannybtalhrtéeeltl,meebr smcromwmdteare so called
contai ning a dru or those, in whic

nonpaiell aicHPWEd tyeans qh@r §§st§|[5]ﬁq Eleane %pqgagea%}ﬁ susipined-release
char%%[bﬂsﬁ&é QP? g é,occfc)f’ﬁrto%a 'irT‘@c?r?x%' ddé'eg%él rﬁéaﬁé*@f ﬁ\%ﬁlp‘l‘@'léylérs of

SO-Ca nonpar el l Yy anot h
coaﬁtgstmtamhg tHecdsig ammatmg comtmnismsthausue@trraﬂ -Eglease base.
racteristics

Ry ELRR dhpes By S RO bR P EEAETR R ghPrise the

sus riégi e £2Ab 4402159 Bl RdagiveBsvisidl War8 8t el kRN baswentional,
wever, because these sustained-rel ease preparations

fastrdissabong tallet anmtha kieacamimust ba dekasnihat Hieustabiiby of the drug is

o BShbl BB AT AIF Bl SRR R comanng o

amh@@%hd Rl ih kenekabid highly ebative finationa gnotip aﬁéleaselde amino
articul ar, many anti-denentia_drug cipare

grouu:r wgg:hda mpgqupﬁglogpasaarpmpegwdpj@asgﬁ @re %gggradagon products,
whell Bhslnh ST FBobU b RerSREP SRR B TReT 01

Pr Sied ﬂh@ drgaddadn pmdpbtsjml’cthe druben addiives cgnsiffieist the stability
car bon car bon, en or. the |i nce
or efffeacy maha@ﬂa%@a@@da? + Hibans seveninrgeisr GRSt sueh
deg?écfagi% &BSU&E%? s'e‘vEVeI)anh?cflflhdjﬂfié’ RIducB8 aﬁf&!ﬁ@@ﬁé’bé}h@' studied
ans of preventing generatlon of such

in tltbaﬁ;asldcdﬁpremarphm developmesiby Bleglapdlnglan ipethiodlgor Biebilizing the anti-

roduced anount
den?entla grug, a compossn%rneco?]?a

m%g an orgadmc acid has been disclosed for
stabilizing donepezil against light (For examples, see Patent Document 2:

Japanese Patent Application Laid-Open No. H11-106353). 1t was reported that the
light—stébilizing effect was evaluated as the effect of adding an organic acid to
donepezil in an aqueous ethanol solUtion, and a residual ratio of donepezil was
higher in a solution to which tosylic acid, mesylic acid, citric acid or the like had been

added than in a solution with no added organic acids.

Disclosure of Invention

Thus, there is demand for a pharmaceutical composition which improves

~ compliance for the anti-dementia drug, such as a pharmaceutical composition
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in the field of preparation devel opnent. Regarding a
nmet hod for stabilizing the antidenentia drug, a
woanasedsion contai ning an organic acid has beeaT/Jp2005/024254

di scl osed for stabilizing donepezil against |ight (For

exanpl es, see Patent Docunment 2 : Japanese Patent

Application Laid-Open No. H311-106353). It was

reported that the |ight-stabilizing effect was
havﬂé‘%ﬁhé@éﬁgln@j _tdensaidrephctefis@slli Of the ofidaizing, asiwithithe

nepezil 1 n an aqueous ethanol sol ution, and a

ordlmaa'sldujlu@ itr latrequeﬁted foretpeAustalasdielgase Prepaation ta pesHre

st A B By B B 10 5 B e

~ for ASIORfhgREYREN T, @veﬁitha @éée)@ﬂmepafatlbn\whﬂbh(blas'léhsmtalned—

there is demand for a pharnmaceutical co ositjon wh

releasepiupetien.dbrf? isdameandiortie PARFasRIHSR £ m@Pé@'Of‘s%”é’r? Method
o g AP RERF 0 BOAEH GichlBn by e

easﬁiﬁarru tihed CP’!? Aodomiiigly, dt isgsn object sf ﬂweqlwesemidnvmtlcmhe prov1de a
sust ai ne

stabization P 1o A -aaEENBAT64% ds6 A BCEHI P2 e Lenpaniaining
the %I’ﬁl AEHBRHAUMG! RdrE S eEi‘ﬁ Wﬁlﬂ/ H’F@'a‘i’f@:ﬁgcthﬁ‘rthé%re@fﬁﬁh\leﬁtlon to

case of preparat has a sust ai nedr el ease
providea tohamatéetiesl cemdermlnd cfozmtamlmg tha antiedaroentiss | which has the
conposi tion and a .nethod,f nuf act ur

SuSGRETRISARS ST SE RS SN o oCaons STy et e -

den%ﬁﬁé'ch‘u@@ncfﬁ@ﬁ&h%d fACmandfdidlinhg the praracebiiestconfposition,
e present invention to provi-de a stabilization o

andtahaethod fod stahilizing an agtirdenertisdaioiadee phagnaceutical
osition containing the anti-denentia drug. Mre
CO”E’Bg@PPI cally, it is an object of the present invention

t oUpaY trkseaciPRASIRSSEE, tigd brasamp osiehtars cemiédabmi edendiee
anti -denentia, which has t he sust ai ned- reI eas

studiemen pharmaesticahseMpASERNG £oNtIRIBE Eefd APAE fgugsoAs a result,
the {)Re%eﬁﬂﬁw'\/gﬁ{g?gﬂaee giféé%ve Mt H@ ’[Igﬁ &?@%\'gg ?%El\?léd 8m

pharmaceut i"cal osition,
donép&dil thydrbolgloside ang prcd:mmnltmahdmﬁgrij( typehsustained-release

profafaligy 69 NG AERPRRA! i Pra Ja s RE SRt anenta and o
ethylcellulose which is a-high molecular weight basic substance as a sustained-
release base, and a high molecular weight acidic substance effectively prevents or
inhibits the degradation products which are produced when the anti-dementia drug
comes into.contact with the high molecular weight basic substance whichisa -
sustained-release base, and the high molecular weight acidic substance has also
combined effects with a low molecular weight acidic substance and an anti-oxidant,
thereby arriving at the present invention.

Accordingly, the present invention relates the pharmaceutical composition
containing the anti-dementia drug and the sustained-release base, with excellent
storage stability of thé anti-dementia drug, wherein the high molecular weight acidic
substance is contained for stabiliz.ing the anti-dementia drug. Moreover, a

commercidlly available enteric polymer substance or the like can be used as the

‘ high molecular weight acidic substance, which can be easily mixed or granulated
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studi es on pharmaceuti cal conpositions containing
anti-denentia drugs. As a result, the present

wonuenre3s have di scovered that degradati on preduaPmos/024254
derived from donepezil hydrochloride are produced in
the matrix type sustained-rel ease preparation
cont ai ni ng donepezil|l hydrocH oride as.the
anti-denentia and ethyl cellul ose which is a high

togemr%m fHe é{mv-aé}hehﬁé Gickug kg e sestamerl-slcd sl ey tol @iy
base, and a high nol ecular wei ght aci di c substance

manafafoema the|pymapn50@tnm@el @pmnqsﬁ@nt@cprfénaé@ thaipfgssnt invention.

T T R e
metﬂlﬂ:ﬁfd? shathifdingen aMi-eédmestia daustampesing eldeireea hfgi'emoimmnar

hi gh nol ecul ar wei ght aci dic subst ance has
welghbm%aulésﬂam i wphﬁrraap%wqabp@@epﬁﬂiloméogm'r"aea}a? @nti-

t 9)
comBHRE L0830 FOhEBK g s aes 14 2o e
molécﬁltl@d\gélghh{emﬁhzsubiattm%e rl:ﬁd paessithe $ tndmlnlt thmdegrada@om beoducts
anti-denmentia dru t t
of thgj anji- ggwgml%ﬁlfu%tv%?lg @rgpe e 33y2<$oqtfr=]§t cﬁﬂﬁ? aaﬁﬁéwgrgla drug
wﬂhqﬁ%% WhESIgEdat Bei gh%ﬁ%h%&éﬂe Ro9BbverC bélididing to a

nce IS cont r stabilizing the
prefamed -adpeeindfitae dmeigod oceudirg to thequresentinsenioraitenedsitiee

€5 SRS SRRSO 25 RSP B8 g ot
weidtf a%ﬂagb %Mbﬂbﬁ@@' apll & é{ﬁ‘ﬁlbﬁfblaﬁi iggRideerinwhé phftaceutical

ant enentia drug and the sustained-rel ease base to
compasntllow amearding tathe piesephimvaaié®ut i cal conposi tion

A< FRHE BrbchlspBebbr e trobtTBhen, WeelS rolidbda o

phaﬁﬁé@é&ﬁcaﬁ BorApHEitibA@ohedining &b éntz-dagleatla aintig aré eEmigh anolecular
drug conprising adding a high nol ecul ar, wei gﬁé aci di

weighithasitheebstance, mmhﬁtthﬁ ¢Q£Bn>0%mﬁ36%mpr'éﬁs adigmalergiar
wengﬁ!ﬁeac?cﬂ&' gB%'igH&é Ei’or‘éétHgHgf?\?f tAe I%hﬂ %éﬁ?érﬁ%lhﬁfgr W&Bﬁarmaceutlcal

st c su nce nol ecu
com@@)sdioﬁ @dcbﬁdlﬁglwthet presepnbmebilm ailsoi cﬂm;bmsestatéeast one of a low

S T TR T A T S
phagrﬂgg r dtfﬂél H%Sﬁé'lltléh Y8 HMp ARt iiPas éﬂﬁétnx"t%@guﬁémed-
release preparatlon WhICh comprises a matrix which is a mixture of an anti-dementia
drug, a high molecular weight basic substance and a high molecular weight acidic
substance for stabilizing the anti-dementia drug, or is a composition.such as a
sustained-release coated preparation which comprises a éore containing the anti-
dementia drug and a coating layer containing the high molecular weight basic
substance coated on the above-mentioned core, wherein a high molecular weight

acidic substance is mixed in at least one of the above-mentioned core and the

~ above-mentioned coating layer.

In particular, the pharmaceutical composition according to the present
invention is a pharmaceutical composition, comprising: (1) a basic drug or a salt

thereof which 'has solubility of 1 mg/mL or more in the 0.1 N hydrochloric acid

~ solution, and the 50 mM phosphate buffer, pH 6 and which has solubility of 0.2
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preferred aspect of the nethod according to the

present invention, there is the nmethod for stabilizing
woheocarivdzedenenti a drug wherein at | east one oPCTIPBNS/024254

nol ecul ar wei ght acidi c substance and an anti - oxi dant

is added in the pharnmaceutical conposition according

to the present invention. Irdthe second aspect of the

present invention, there is provided a pharmaceutica

mg/n‘h@_'mCI&st inGAe BM PhoSpladle differ, gsHBNBha tel sigiubility af the basic
hi gh nol ecul ar wei ght basic substance, in which th

drug:omb@saadh theresdmmpihese@ naM rmh@ﬁph@ﬂeézuﬁ air PRUS: & H?"&:@U?@St twice
o BTGRPy 7 PO B v

solubﬂmelhtth@ @O&hﬂ;@ﬁﬁﬁmatémﬁat pH8s(2)at deast omelanteric polymer
nol ecul ar wei g

t d b nd
subaiBnes figh TP arlRy Weidft S5 RUGTATP SR DB S, Latar-
nsof RSP R HAS TRLIScS Ao Bige Sepsthane
m Xrﬁ tHeethirti alpea’nbi theoreséntanvniipn, éhere ghproviidadibananufacturing

metg@(;i hréef%agggglg %@;Té’ ei@éjmgg rI]E?] rqq]gtagﬁlgén?ggeéﬁchg rf%the present
inveﬁﬁlHﬁelalethérs\Nérd%O 2RAe HddOfBr FeRlifASudng HPhaMadenidR @8mposition

preparat i on conprises a core contai nini
contdnmnglanla]‘mn@emaatlai ldugg andl ashighh maleculpayeight basis subsgance,

conpR B ANerT s Lo BTk S LB AT B Veion acidc
sub¥‘%‘n@5tforaéiéglll£|n§%ﬁéta@1ﬂcdiaméntiﬁ A is féac@édh@@&hp@uﬂ@ offthe anti-
above-nentioned core and the above-nention

demspiiei dfgg Iamléhe high peiecuan \aelght h@SIQHSa'Pﬁ*@@EthLE"é‘Q at least one of

co%rB %’n%ggcglf%ﬁ% stEBe @%&gﬁ@#’ 1 QY)?Q%%’& %g}e%t of the

marﬂlféétuﬂﬁg nsthbl etc'iit@ll‘cfh@?1 td\tMe(Ddsrebeﬁt inobntior, iat {east oheraj/antow
or nore in the 0.1 N drochl orjc amd soI uti.on,

molegadlapweight gﬁ@g@ﬁgbgaﬁg(? apd anpqmtgog antganpe pgged in agdltlon to
the g@ftflgplec%ﬁrgve@w%%ﬁl@s%&i rieado! sﬁ‘aﬁlf‘feh@\@ aAY- B@l‘ﬁ%ﬁhéb?ug Ina

e solubilit e basic drug o
morehsreferted adpayotcdit leasttdres ﬁﬁhmlgﬂn Umtaﬂw \Merghéapldm—ls@%ance
bei ng at | east &WI ce its sol ubi I

the s SPRATPIoBE Seiohy BUESIRNR g Ve TroKEEPT & Aad in the form

of a ddiution or suspension during at least one of the mixing step and the
granulating step. In a particularly preferred aspect of the manufacturing method
according to the present invention, after addi‘ng the high molecular weight acidic
substance as a powder in the mixing step, at least one of the low molecular weight
acidic substance and the anti-oxidant can be added in the form of a solution or
suspension to the mixture in the granulating step.

Further, in the third aspect of the present invention, there is prowded a
method for manufacturing a pharmaceutical composition, comprising the steps of:
mixing (1‘) a basic drug or a salt thereof which has solubility in the 0.1 N hydrochloric
acid solution, and thé 50 mM phosphate buffer, pH 6 being 1 mg/mL or more,

- solubility in the 50 mM phosphate buffer, pH 8 being 0.2 mg/mL or less, and which
" has solubility in the 50 mM phosphate buffer, pH 6.8 being at least twice its solubility
’ in the 50-mM phosphate buffer, pH 8 and being not more than half its solubility in



solubility in the 50 nM phosphate buffer, pH 6; (2) at

| east one enteric polyner substance (high nolecul ar
wori@hrosaei di ¢ substance) and (3) at | east 0nePCT/IP2005/024254

wat eri nsol ubl e pol yner substance (high nolecul ar

wei ght basic substance). In the third aspect of the

present invention, there is 6provi ded a manuf acturi ng

nmet hod for effectively achieving the denentia drug

the 50 M bhéé;ﬂ%t@ftf@féﬁ' 196, With (2§ askakt mmyentermpolymeo(mgn
wor ds, a nethod for manufacturi ng a pharnmaceut| cal

molecofgrortiphbacidisraubistanes) &nd4a) at @@ﬁwﬂe wagrigSalkgleapolymer

suo 4, TSV A B B o OB Si gt

mixtOfel Gstalrryd inethe tixiagisiés. subst ance for st ab| l'izing the
anti-denentia drug is added to a m xture

ank udlearenerea iniinggorria mere Af Gie %P%uﬂ‘éﬁn%} g‘?\?redﬁgr%\”ded a
use BRI SU0 el SR i P oo o A
drugfxﬂegrbtdamm pf‘@mldtsr pr{aagiun:ed lhxyobcmtamirh&t\?ngem the aetlmem@ drug and

i.nvention
the bighieoWls IR Basls SHPSGE: ol me 1o a5 VEUGLRas heen
dlsc?\‘?éPe Heohle%&bSQaFWe@‘H'a%le&‘@ulﬁﬁiéné@é dirfthes/bgdeance

|ze the anti-denentia drug. In a nore
degr;ad_aﬂem lpeddmipeen Jbezaffdatizsly inhibited thrhgghlagtkprlﬁﬂr@taﬂt aise of a low

wei aci di c,subst,ance, the | ow ul ar wei ght

molegula; e@ﬂﬁ%ﬁéu stancREaNd AN a%&oggﬁﬁf:l s addedgl n the
f OAHb@Fdnﬁ’g fPh préfefeq ras%éép@ﬂﬁbq:ﬁegbﬁtlm\@arﬂtod ﬂ@éstanMementla
of t emxmgpstep and the granul ating step

drugpisra te@mpating hawise tesiareiee FPup! hé\CﬁﬁEﬁj%&Q armfar@ preferred

csn G e RS erb oL B AHERFRr 1R Epetiom o gow

conﬁgmgjégf g\ghév’fe@?mﬁ? Xgmgra@mﬁe bdt?né;mﬂtS-gh(a;?]lmén)ﬂmnethyb)mperldm-4-
| a

VI BRI o e PO ARSI W CRTPBAN P s b R -2 1

e T RS RO AL ool S and

phaﬂﬁm@m@élly ameeﬁadle‘saitsrtbew‘cﬁcﬂrm alpagtlwlghaprﬁegad iasgect, the
nposj ti on,

antiagienti Wydds SanBape Ohe PBBRTRRb diralikaCharaRld f1 Rereot
thinledvd) REEHRETY @ 4 Breferred aspect of the present invention, the high

molecular weight basic substance is at least one selected from the group consisting
of ethylcellulose, ethyl acrylate-methyl methacrylate copolymer and polyethylene
oxide. In a more preferred aspect, the high molecular weight basic substance is
either ethylcellulose or ethyl acrylate-methyl methacrylate copolymer, and in a
particularly preferred aspect, the high molecular weight basic substance is
ethylcellulése. The high molecular weight basic substance may also be any of
water-insoluble polymer substances.

Further, according to a preferred aspect of the present invention, the high
molecular weight aci.dic substance is an enteric polymer substance. Inamore
preferred aspect, the high molecular weight acidic substance is at least one selected
from the group consisting of methacrylic acid-ethyl acrylate copolymer, methacrylic

~ acid-methyl methacrylate copolymer, hydroxypropyl methylcellulose phthalate and



10

15

20

25

30

acid solution, and the 50 mM phosphate buffer, pH 6

being 1 ng/nL or nore, solubility in the 50 mM
wohomphiedse buffer, pH 8 being 0.2 ng/nL or | esSBCTAREI05/024254

whi ch has solubility in the 50 mM phosphate buffer, pH

6.8 being at |least twice its solubility in the 50 mM

phosphate buffer, pH 8 and Being not nore than half

its solubility inthe 50 nM phosphate buffer, pH 6

hydr@k;?é‘roﬁ;?l)méﬂ‘l yicefislosenretdteailiceing®. yirea p(drm@harrhy)bl@teﬂred aspect,
acidic substance) and (3) at |east one

the higl molemien whight peidimerbsiancs igraetherndic arid-ethl acrylate

ool P8R SRR HRBEE o SR RPN 8 s

substditcd, ek "ah]dmdts géndrbky Priewedt panty eptweight, pheferabils 1 to 70
provided a use of a h:{__)g(h nol e

partS b eigiate MG PEIREARLY B SRR RY WELTH e HIL TaF, by ferably 10 to
50 pgﬁs fb?'g'g‘gnéﬁ{] ib%%%& Rt fodh ﬂ% Bg @#tﬁ%é%ﬁaﬁﬁé&ﬁﬁﬁaﬁ BSmposition

rug and ecul ar wel basi c
accosdipgttaniae prddent invendionew use whi ch has been di scovered
for t he hi h nol gcul ar wei_ght  acidi

{ P ERRr SGrAG P PrSHUET SSESH B H SR jRieon, the low
mo|éd“JEPw%?gﬁ1t ?Efo%’%bs’-iaﬁ@é‘?soé‘ﬂ Iééé’ttodésﬁaléétea frap iR RSy ar

acl di c substance and an anti-oxidant. According
consmlr@ mfrcmrbox;énd axigse sulfohictavitsy hydexy aqideracidin amime acids and

o AT e SSRBALRE BB e
subsgtAScd [L98hsti dheesHibatBd fidiR twgﬂm@ﬁéﬁi’(ﬁistmgbﬂrg/d@(y acids, acidic

sel ected fromthe group consisting of rivastigm
amlrgaa@ds@ndn@org@omggs | In a particularly preferred aspect, the low

B ST R S —
of hyd?ﬁﬁ@@lﬁﬁjsfag@ll &cidicdinhiyoracids.[ 2- [ 1-

(1 Nﬁ)?gégg}slgéal _Z(tj]_\e E}%g:qég gﬁélaket hége:%qla (%Hs{}nc% i$ at Jast one
seleffeHh c%rﬁtlb g?éhnd EohslSt il ﬁ’&f SLEFElrﬁ‘c B&t ke édd PEiglceddi® Gumaric

aspec rug 1's donepezil or a
amdph‘mﬂela(awt incaicl gcmmmarmblaeudsgdutamlbeicedxfglumle@a@lr

accordin 0 refe S ct of .th resent
nyorPRbEHEeo Ry rRRB R kB e eDe R e B8 BOG sl aspect
the Ib\?v %oléﬁﬂéﬁ V\Fér@wtséélaﬁzt 8dodtbAes s 1858Ushe 9818 LB HIfittm @he group
et hyl cel I ul ose; hyl acryl ate-nethyl nethacrylate

consisiing ghewccinid apmi mafyq agig, citric acid, malic acid, aspartic acid,
glutamic acid, glutamic acid hydrochloride, hydrochloric acid and phosphoric acid.
In a particularly preferred aspect, the low molecular weight acidic substance is at
least one selected from the group consisting of citric acid, aspartic acid and

hydrochloric acid. An amount of the low molecular weight acidic substance is

| generally 0.05 to 4 parts by weight, preferably 0.1 to 3 parts by weight, more

preferably 0.15 to 2 parts by weight, still more preferably 0.15 to 1.5 parts by weight,
based on 100 parts by weight of the pharmaceutical composition according to the
present invention. |

~ According to a preferred aspect of the present invention, the anti-oxidant is at

least one of the ascorbic acids and sulfur-containing amino acids. In a more

" preferred aspect, the anti-oxidant is at least one selected from the group consisting
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oxide. In a nore preferred aspect, the high nol ecul ar

wei ght basi c substance is either ethylcellul ose or
webthyslo7esny| at e- net hyl net hacryl at e copol yner, pamdpPions/ee4254

particularly preferred aspect, the high nol ecul ar

wei ght basi c substance is ethylcellul ose. The high

nol ecul ar wei ght basi ¢ subst8nce nay al so be any of

wat er - i nsol ubl e pol yner substances. Further, according

of mbﬂn@mﬁéeéﬁidrsl@ A5PABYH cpételrehydreshtide nvieramouont oftee anti-
hi gh rol ecul ar wei %ht acidic substance is an enteric

omdﬁpl rysrmnlesajbfsﬁ ahde 10iperts oweight.arreferablyspede S Rafts by weight,
mord GrE 7B BB by pBR PO Pl Py oo S ua.

AlthaggiiltRs Byoune by trat @nm:cmdbmwernotmr:aﬁaw ilmlteat | st ifet éyample,

the moHE o o @UPATaNy B BRSTE AL ?L}g%mﬁé D Sohh kSRS ably

0. 018%0#’3&1&’ BX V\}engl"?t Hﬁgr%tp?am c#% Egs nce I’s ﬁéhhas@p?n?rg
preferatmy e1byb 128 pﬁhatbty weight, jmaeed dm1@0 pars by meightsgidbe

of an anpunt of the h I ht di
Phaig AR BESOT oS i (HSEoT NG B BT PIPSBUIBEIED par ts by

or eﬂgt %ﬁh%&@ut@l Yo to@lt@ﬁ a‘&bffcﬁngl‘ow i3t thrB0G!e third aspects

o60prts wel gh still nore
of thar m‘éeeabhyerjm)rt is Befgrably @ m;stmegheleasawelpamt@ooand more

h f
prefBEEY ARl O B PISH B RGP Bl CE, A RIBP Bl S Xamples of
dosa§E rh mhé(bh%nﬂb@éw d dopReRiondhclubie ppefesdis tablets, capsules,
i'hvention, the | ow nol ecul ar wei ght aci di c substance

granulesior fieagtansies. sAreadingly; taerphREMgessilisab eprarasitiag ascording

?g%rrtqu@é{r%ﬁrﬁggrjg%ﬁ? ggﬁ%{;]t 009 [f\hé: PS%??‘E 1%\@@68)%’ a ?ﬁétﬂﬁ A% type sustained-

rele@é@bﬁéﬁaeétmmtamm@eohmmr@phannm@uban;aaca:bmable salt
substance is at | east one selected fromthe

thereghdhne highgmoledyalr wejohi Segic, surstance and g Bigf@olsrylar weight
amc{lcﬂgul?ﬁgh&e 1A atrht ?e %ﬁéfélrﬁ%ﬂl-?élbéi%@{o rﬁétﬁﬁ é‘@rﬁ’cﬁﬁﬁn

ow nol ecul ar ht acidic su Is at | eas
donepeZIB@d aephadna&ctelmmhye agcepjpbleosalﬁ thered, thie Highlrroglecular weight

basiEcb Geu i Nl) GRS Ve G et SETienes anaALieagf gne of

the low molecular weight acidic substance and the anti-oxidant.

Advantageous Effects of the Invention

According to the present invention, in the pharmaceuticél composition
containing an anti-dementia drug and a sustained-release base, a method is
provided for preventing or inhibiting degradation products due to the contact of the
anti-dementia drug with the sustained-release base, namely the present invention
can provide a method for stabilizing the anti-dementia drug in the pharmaceutical
composition. Moreover, because the bharmaceutical composition according to the
present invention is of high quality and highly suitable for compliance, the present
invention provide pharmaceutical products, particularly anti-dementia drugs, which

can be taken without worry and with less burdeén on patients and their caregivers.

~The present invention also provides a sirhple method for manufacturing the



10

15

20

25

30

selected fromthe group consisting of succinic acid,

tartaric acid, citric acid, fumaric acid, maleic acid,
woabiepy7esdd, aspartic acid, glutam c acid, gl uPamise2005/024254

aci d hydrochl oride, hydrochloric acid and phosphoric

acid. In a nore preferred aspect, the | ow nol ecul ar

wei ght acidic substance is & |east one selected from

the group consisting of succinic acid, tartaric acid,

phaﬁhédéuﬁcél%cﬂnp@@iho@maﬁh@h aspinéd celadse cbénﬁo@onsilcatarei
glutam c acid hydrochl ori de, édrochl oric acid and

contmit@gmm the anti-gementia dpug is Yabiizeg wihevkinedisarirracialized
Coatk{bet @ngtgégﬁz?,bgﬁuf hgné eﬁ%iﬁi‘h&n {Substance is at |east

consisting of citric acid,
aspartlc acid and hydrochlorlc acid. An anount of the
| ow nol ecul ar wei ght acidic substance is generally

BrlebDG§crtR$|041 OfPREWIRGS wei ght . preferably 0.1 to 3 parts
t
of Hﬁﬁr@q shdli¥ fhelte |§ﬁ§ﬁ&)§)%$%o?®pgff’§% §q9é!od‘§é&hﬁons or

‘nore prefera arts by ‘wei ght
susEstshsoof VERDUaadditivey amel ayhouot‘s ofrt@gnadatmw@ducw after
t
ORI Al 6V AU et (CERoeing) pPautil were stored for 2
week8%eBb*@N75dhRHaNt i - oxi dant is at | east one of the
ascorbi ¢ acids and sul fur-contai ni ng amno acids. In a

nore preferred aspect, the anti-oxidant is at |east
sel eqt ed. fr consi sti ngof nethionine,
Besg&%gpgpr 85‘5@’@95\ g%%ﬁgf]g?'ﬁtg&hydrochl ori de. An anount of
thEn&fﬂdlm@?ﬁtﬁ@ﬂhelp‘ﬁe@ﬂ@rﬁ\ﬂédthonﬁmﬂbd@(p]é]nodrmhé}"ollowmg The
wei ght, preferably 0.02 to 5 parts b

followieg ertecimentssre Sxampies Barwpmmgatt%e Bé%“&ﬂ‘t Weptlﬁa,r%nd itis
v B Do fap b BOYBR B Y gBimbimarss. e

pres@mm}elﬁltlon O&aghﬁa mmembnm‘d lhhmr@nuslm«ideajwnhouisdepartmg from the.
eneral |y 01 to arts by weight, preferably 0.01
splr%@ng ﬂﬁi%\lsﬁ@,p%?fmﬁ'ﬂlﬁ?nti)%re preferably 0.1 to 2 parts

by weight, still nore preferably 0.15 to 1.5 parts by

wei ght, based on 100 parts by wei ght of the
(Anuohlammd:leldrug)al conposition according to the present

RIS oo PaoBP et BRI B BR L9 e
preépc{ﬁé grg{éggpg 'na% IBhgf ng?ga)ﬁtladé‘rﬁéﬁtﬁé 8RSy &€ B4si€ drug having a primary,
secondary or tertlary amino group, but preferably the anti-dementia drug has the
tertiary amino group. Examples of the anti-dementia drug having the primary amino
group include tacrine, memantine and pharmaceutically acceptable salts thereof.
Examples of the anti-dementia drug having the tertiary amino group include
rivastigmine, galantamine, donepezil, 3-{1-(phenylmethyl)piperidin-4-yl]-1-(2,3,4,5-
tetrahydro-1H-1-benzazepin-8-yl)-1-propane and 5,7-dihydro-3-[2-[1-(phenylmethyl)-
4-piperidinyl]ethyl]—6H-pyrroIo[4,5—f]—1 2-benzisoxazol-6-one and pharmaceutically
acceptable salts thereof. Preferable examples of the anti-dementia drug having the
primary amino group'are tacrine and memantine hydrochloride. Preferable
examples of the anti-dementia drug having the tertiary amino group are rivastigmine

tartrate, galantamine hydrobromide, donepezil hydrochloride (chemical name (+)-2-

. [(1-benzylpiperidin-4-yl)methyl]-5,6-dimethoxyindan-1-one monohydrochloride), 3-
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preferably a matrix type sustained-rel ease

preparati on. Mreover, exanples of dosage form of the
woheoeaesot i cal conposition include preferabl ypPCcalosbmoso24254

capsul es, granules or fine granules. Accordingly, the

pharmaceuti cal conposition according to a particularly

preferred aspect of the pre3ent invention is a matrix

type sustained- 15. release preparation containing

[1- pﬂ@ﬁﬁﬁ%hi/l?&beﬁdlﬁmwﬁﬂ% H@iétbéh?@ﬂﬁWHa’ﬂb@nzaiépln-8-yl) -
her eof hi nol ecul ar \NEI:g_t basi ¢ subst ance and

propahe flingratedTAK:] 497r) ansl 9fftdibydrerZi{iahanimetyl) -

oo VR B 80015, 65501 SEE T LOREFORL P 96050

Mord E@f@ﬁgbly,tthé ahtl{ﬂiérﬁ@it%?@lﬂu@r|s\@bhgbé2|blayadrochllmhsib,am5-147 or
nmol ecul ar wei ght aci di'c  subst

CP118954, Ahrbmost gres‘er@bnbvver@nteaamgntla@r%fasnci@%neé" Rydrochloride.
e R BRI g oo et soern st eranic o

inorddhid Balt Pl eBoegdnic alr inmgpok daltdeing ptesferred@mir‘an inorganic salt’

anti -denentia d d d b
peingacisioy ot oo o3BG Sl 8 e, but

t t
r AT T et B m0g st
meswat&ﬁ Yattizteqroiissas, osylabes ornthedlkepr ovi de a met hod for

o S Psie. S e B Ce e T BGRS R S0Pt 8F the hesip grug or the
salt fP'ré"i‘éHP&@éH %Ak F@é’&?ﬂ%\?érﬂi@né‘ﬁm@i‘é&lﬁ@@t fooadibie elt[)&@aﬁfsolutlons
Fvention s of qual ity and sui t

neutcaquﬂumggoluthgs pnr i awequﬁes,qlumnsp pgt,mﬁesolubmty of the basic

on BT A VR S AP A s

solubitih &eRigPRr Bftn iRNésluBiie) Bk basiy atgleoels$olaﬂtm piewimtfor use in
invention al so provides a sinple net

preprsaiaraet Uheisﬁg’ﬁqpﬁ@\dﬁ splionst %%mplséﬁef fgﬁi% e NcHidg; Bt are not
|Imlt§ﬁ Z& E ﬁétg eiftef p@F Hesides 'iobfférs% mMH%%W%dlum

rrent I'a d I'sS st abi |ze ut the use
pho@éhﬁ@@blmldnzaw maﬂbchlg)nbemid); hufwsmuchmaﬁabt Millerig buffer,

S BTE R 806 e e e Rl AN B BB S, 01 moin
sodititl HyddRRiPEolution or the like. Note that the solubility used in the present
invention refers to solubility wherein a solution temperature is 25 °C.

The term “solubility in an acidic aqueous solution” used in the present
invention means that a solubility of the basic drug or the salt thereof in a solution
exhibiting an acidic property when dissolving the basic drug or the salt thereof in a
buffer or the like. Similarly, the term “solubility in a neutral (basic) agueous solution
used in the present invention means that a solubility of the basic drug or the salt
thereof in a solution exhibiting a neutral (basic) property when dissolving the basic
drug or the salt thereof in a buffer or the like.

By way of example, the basic drug or the salt thereof used in the present
invention has a higher solubility in the acidic aqueous solution, pH 3.0 and the

neutral aqueous solution, pH 6.0 than in the basic aqueous solution, pH 8.0. The

~ term “solubility in the acidic aqueous solution, pH 3.0” used herein means that a
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suspensi ons of various additives and anmounts of

degradation products after granules containing various
waddicta7es38 i n open (unseal ed) contai ner were SPOTABR008024254

2 weeks at 600C175% RH. Best Mode for Carrying Qut the

I nvention Enbodi nents of the present invention will be

explained in the follow ng.1IThe fol |l ow ng enbodi nent s

are exanples for explaining the present invention, and

sonuvluﬁ%o? tﬁ@basletcﬁng%@ Hh1ablt tHeeeoNiaIRSacidiy ealLiion haging a pH 3.0
only to these enbodi nents. The present
wheri dx&sntvungqtheabem drugprineraaiidhereal & acmg%ﬁea&e tie: hbie term

o R PR SGREA e 1, Pt s ot

solulpififyL dfaHeé Basici drLb&ritee salthdrbef iard Soldtor haviagdr pY Gi8ehen
In“the present Invention as |ong a the a e

dissalving ihe baSKETE Qg S deTEOINGH PHE E/OF el mﬁéF'y “the term

“sol ‘ﬁr ; 'lrﬁg% %?é@?gg%é?lwsolg%n g:fl*?%eﬁ"i@eé( n"’\*ﬁééhgﬁ%@ t@ubility

rary am o group es of
of thafﬂdadi@rmgrﬂrlthe daltghé@of itga sbletipnihawing alwi-k&Ogmhmp dlssolvmg

i ncl ude tacrine, ntine_and phatnaceuticall
the basie JEUgrdhe satherRd! dpp PUESEAGIGIG: the

ané*, \/\%S/'B?%o%éjrr%rﬂﬁé' f?‘fé Bt HRIJ bRths sHMtReredt @idRd in the

i nC rivastigm ne ntam ne, donepezil,
presdnf ihvepi@npaset Hnghesrps;qileblhtdnnaéﬂ yll\]l hydpc(cjznlqglczacgd solution and the

neut%aﬁ%o&%ﬁé,%g&@%%p[—llg Eé 6] tﬁ‘gaq%ﬁ % aquegﬂsogoefﬂt?or?% 8.0. The
term 5 L;.Fbﬂfty M el 3. th‘}ﬁbhrcﬁﬁtd?wadiﬂi 8bHutibnf Lisdd herein means that a

enzl soxazol - 6- one and pharmaceutically acceptabl e
solubthtyt of tha desist drugraftbe ssitdherrafphnes dissqlyjag the basic drug or the

s PR ol B b B P Sicn of

don&yediyeFodHiofidle diizbivedanins DA Nrhygirbehibrgacitesoluidn stigws a
am no ?roup are rivastignine tartrate, gal antam ne
pH nayaeaﬁ emaleeut tihake#i4. hydrochl oride (chenical nane

o ﬁﬁ?fﬁoéby’nﬁa%w%ﬁ@rdrqhg rs}élé%ér’é%? 0¥&d rrthé p[resent invention

rochl ori de),
has & édDuhﬁl’tyhmﬂié@H) Nimeird)mlmcdfamd]solutlon and the neutral aqueous
enzaze

solugpapglﬁ@ 95 Q%ﬁg&%gxg%ﬂa%é gﬁﬁc aqu%ous soMJtlz)n pH8.0anda
soluBilify i ¥ HeRitr3n bdubdud BOGRYA BH BYS beitrg at least twice its solubility in-

the basic aqueous solution, pH 8.0, and being not more than half its solubility in the
neutral agqueous sblution, pH 6.0. The term “solubility in the neutral aqueous
solution, pH 6.8” used herein means that a solubility of the basic drug or the salt
thereof in a solution having a pH 6.8.when dissolving the basic drug or the salt
thereof in a buffer or the like.

More specifically, there are no particular limitations as long as the solubility of -
the basic drug or the salt thereof in the 0.1 N hydrochldric acid solution and the
neutral aqueous solution, pH 6.0is 1 mg/mL or more, the solubility of the basic drug
or the salt thereof in ;the basic aqueous solution, pH 8.0 is 0.2 mg/mL or less, and
the solubility of the basic drug or the salt thereof in the neutral agueous solution, pH

6.8 is two or moré times its solubility in the basic aqueous solution, pH 8.0 and is not

~ more than half its solubility in the neutral aqueous solution, pH 6.0. That is, the
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pi peridinyl]ethyl]-6H pyrrolo[4,5-f]-1

, 2- benzi soxazol - 6-one nmal eate (CP1 18954). More
wonedoaedsby, the anti-denmentia drug i s donepezPCT/JP2005/024254

hydrochl ori de, TAK-147 or CPl1 18954, and nost

preferably the anti-denentia drug is donepezil

hydrochl ori de. Note that théZanti-denmentia dr ug nay be

used either in free formor as an organic or inorganic

soluﬁ)ﬁﬂyt of thk asfdRigdsthe salt therebgmnthe GaIN hjadanonglorlc acid solution
preferred and an inorganic salt being particul ar

and thehedirabaquanus sglutien,iRkaBI0)is nek dapiciartys linpiked §§|‘¥@9 as the
abog{]% QS@Q’ |gulf:ré@alﬁLrbqtm rjemﬂ?%jaf)&/ecg%ﬂg g/hls.?én‘é?él 1a toe; 000

mg/ﬂh@f breféredly §itd Q@Deﬁg/rﬁLQWératmeferablyr@td 10 mgrmé etllamsre
articular |im¢tatio esoIU|I|

prefogbiy C1QJIFQJ§0(5‘B9/PH€ e solhuliel (eusapis g @ pReseliiereo in the

bas;cré\é[‘ﬁg 9%014bR bﬁ 864 n&topé?ﬁb fﬁﬁﬁt%elé% I%Hbl&s' BBSbove

aqueous utlons or c aqueous Sol uti ons,
solubility iste2 mmj;lvrtn or te;ssome&abctmessolubﬁluglsgemes@,IOOO‘l t0 0.2

e BARSRSH .6 T ey B BB i, s

mor@?ﬁéf%r GWM@Birﬁg/mWemkébvé‘rofhe%bl p¥fepabakicadiug or
t hese’ agueous sol utions, exanples for tl}lll S use

the saitthedssf,in e neutrahagudausi sodetian PHG Stie sph Redicslarydimited as

one RS ASE ol 5  EPER TN P 8 s
SOILﬁIHﬁ I(})ﬁ% (ﬁanél is Mot e Sﬁhéwi Q@olubﬁt’ﬂyl inghdastiiral aqlmnﬂs%o,lutlon
fer or the like, O. rochlarj g

pH @01 el amomlumllwér%&fﬁﬁ@olx @%lﬁﬁs@)% tgfes RUPYiaN thetbé‘S'C
aqu%g?%%l[]ﬁ%l’? Spl())lfl' ?bd) Fﬁwgﬁ i$'h fjmbﬂa ) P/@es%‘?ﬁﬁlhtynﬂﬂ% h8tral aqueous

erelnasolut I on erature
solutinO§H clhembes mefsniblb,baﬂ least 5 times sodubdity waduebasc agueous

| d
solufiancipi 1 pnamat eosdore 1t SgUBITY Fahe S TeRaRueeUs pblytion, pH

6.0 %ﬁ i %dr@%r@@?h@l&tétn@?ﬁﬂ Oatﬁhé’é ﬁol@bﬂﬂﬂrﬁ)‘le%&%ﬁb Qd@é&ls\/édlgtlon

bas e sa ereof I n a buffer or
pH 8i0kand r&‘mtnnbminan 1/h8 sokibility sothebnéutea) aqueauaéglutlah pH 6.0.

OBy PSP HSoB HhPe e Dol E e WAL g
ther‘eB%@éH inl tﬂe%régéh'ttlh%ht@mh Bhé i 'O”g NehytRedHletic GrBsdllition and the

property when dissol ving the basic
50 mM phosphate buffer pH6.0is %lgher than its solubility in the 50 mM phosphate
buffer, pH 8.0. The term “solubility in the 50 mM phosphate buffer, pH 6.0" used
herein means a solubility of the basic drug or the salt thereof in the 50 mM
phosphate buffer having pH 6.0 when dissolving the basic drug or the salt thereof in
the 50 mM phosphate buffer. Similarly, the term “solubility in the 50 mM phosphate
buffer, pH 8.0” used herein means a solubility of the basic drug or the salt thereof in
the 50 mM phosphate buffer having pH 8.0 when dissolving the basic drug or the
salt thereof in the 50 mM phosphate buffer. ‘

Preferably, thé solubility of the basic drug or the salt thereof in the 0.1 N

hydrochloric acid solution and the 50 mM phosphate buffer, pH 6.0 is higher than its

solubility in the 50 mM phosphate buffer, pH 8.0, and the solubility in the 50 mM

phosphate buffer, pH 6.8 is two or more times its solubility in the 50 mM phosphate
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drug or the salt thereof in a buffer or the Iike. By

way of exanple, the basic drug or the salt thereof
wogews/a7e3bhe present invention has a hi gher sobabisb20by024254

in the acidic aqueous solution, pH 3.0 and the neutral

aqueous solution, pH 6.0 than in the basic aqueous

solution, pH 8.0. The term13olubility in the acidic

aqueous solution, pH 3.0" used herein neans that

bufferaélqlsl@ lahigtiy net rﬁoP@tr’CﬁﬁhQIf ik WalL@fity etheaB0 M ehesphate buffer,
he acidic solution having a pH 3.0 when di ssal vi ng

pH 6t01 eTbéaﬂ otk epedfic, theresaetna paftisdler imitgatipns eslong ag Hee

solullgih%/fﬁf oG] a%ﬁrc%]ugs ? lHi% 8&%&?{%%@1‘ mﬁcﬁ @e L\f ﬁ'ydreggllﬁﬁgﬁmd solution
and m‘e U ﬁ1l\h<’g‘>ﬁb§pﬁét@gamert e 63@lig 1 ighmeodr inorey tlaelsotubdmy of the
havi ng a when di ssol vi ng' t he basi

basle drug Ohﬁ\eefiﬁ't hhﬁr%pf ute50 IMDSPhRte bUtfeh 8%99 is Ph’-emg/mL or
e I A B PSS BB A0 et
buﬁéﬂ]gﬁ 6(;|8 sli glle?/?ﬁhtotr% hﬁ'fbéﬂJltS saglublhsphlihe@@ mFﬂ/phgsmqmﬁblﬁ& pH

a
5.0 anchigmatmere ThAS hellie ShyoIliky 1 g SR G A cselrl aifereh 6.0.
Thatqgs’ﬂh% é%fltﬁ‘& ofttﬁlﬁ Etdrhg%rr%% sHBBErbor |hhﬁel@f13§ﬂﬁsﬁdrochlorlc

er solubility 1n a O.
acid hsybldltmh;hrm trre 5@ mdA pbbswbhate kaurftbr t gd Sridist l’n@tl pa;ﬁqda[hygllmlted as
SO

onggad BecborRsadity i< g, B Rt TEEGHEEUR s Bifif Beperally 1
to 1@@0 F}EﬁlﬂLu bi8rabips ¢ Q@D%?Vnﬂ@&ﬁéretmaferébw thil 00 mg/mL, still

asi ¢ drug or the salt thereof when dissolving the
moré)peeferablyagOdo aolmg/@au t Thesohdility of thecbasi¢ dgug or the salt thereof

o S B B0 R0 AT BIRY 8 25 e

abO\Fé’gdSI%h'lhDTsl @2 aﬁg/ﬁst@ lesEONTisd emas@ubmmgeg@feréumoom to
about ab . Preferably

0.2 AL iefarepiy 6805 o DromBLehoTs RfAray, bt U0 M/t
still ﬁ]ﬁ)té‘ E)téf'{aﬁfzrly B dd¥od.83 '}hﬁmﬁf OMB"_fH\/eg t@%‘ é%lﬁl@ﬂht‘ﬁdf‘?}ﬁb Bﬁﬁc drug

agueous ‘sol ut'i on hi gher th
or tHesdlhthebesiiin tiae 66 onlgl Fﬂ'(ds&phlatmbufﬁéﬂ pH® . &risl nat peﬂlg:blarlytllymted

o S o Tohal B P R B0 e glgonate
buﬁ%rh ng Ao bthreTRER P aBIUMM in the SPHMphbbphats buffer, pH
6.0. The-above solubility is preferably at least 3 times solubility in the 50 mM
phosphate buffer, pH 8.0 and is not more than 1/3 solubility in the 50 mM phosphate
buffer, pH 6.0, more preferably at least 5 times solubility in the 50 mM phosphate
buffer, pH 8.0 and not more than 1/5 solubility in the 50 mM phosphate buffer, pH
6.0, still more preferably at least 10 times solubility in the 50 mM phosphate buffer,
pH 8.0 and not more than 1/10 solubility in the 50 mM phosphate buffer, pH 6.0.

For example, donepezil hydrochloride is characterized by its solubility of 11 to
16 mg/mL in an acidic aqueous solution, pH 3.0 and a neutral aqueous solution, pH
6.0 and 0.1 mg/mL of less in a basic aqueous solution, pH 8.0. Moreover,
donepezil hydrochloride is a weakly basic drug or a salt thereof having one tertiary

amino group, which has been widely used for Alzheimer’s disease dementia, and is

_characterized by’its solubility in the neutral aqueous solution, pH 6.8 being at least
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neutral aqueous solution, pH 6.0. The term"solubility

in the neutral aqueous solution, pH 6.8" used herein
worarg)7043at a solubility of the basic drug or POEJIBENS/024254

thereof in a solution having a pH 6. 8>when di ssol vi ng

the basic drug or the salt thereof in a buffer or the

like. More specifically, thé& e are no particul ar

l[imtations as long as the solubility of the basic

tWIcéjééllglbﬂﬁy inBerislc Adsaed sdlitidrheHs.D ahdipeingatut ondre than 1/2
acid solution and the neutral aqueous solution, pH 6.0

solubli;ty]mr’rbelmeutﬁﬁl arprapust3Rutd, @bt .0ty of the basic drug

clerglagvéltyré&ﬁ{peegﬂ dﬁrémo@slk%ewggﬁ@%ﬁgﬂg}%sQIchereof
havnﬁ@%'n@ teftiaty leridﬂgrc&ﬁd twrtlditeha@been wlhelynmeblrfar Amemrés
solution, pH 6.8 is two or olub|

disese dheeplia; DaxippealbydoIcHarR S ghpBetiss PL Ihapluniheof 11 to
16 n@ﬁﬂl_t IREH’]E d LNGIEA@rUQHIB |&3éc|o”s eSOrFSHéI el 59W%sghate buffer,

ubrlity of th asi c
pH 610 lmddl 1011@’rr8_ad)rt leshan thﬁ 5(1) ml\ﬂ phodphats m;ftarophl&;@ iwith the

B 0S5 BB P BRISEHE AR e R e

50 m°m rpH%J 'rortaié bl§ffe1r /s’fb id tBRiEnofl m%r@mwoém@mhﬂytm the 50
era /L, preferably 5 to 200 ng/ niL,

mM pbosplpeateftmf&ehlgl-l@@ 0 100 mg/ nL, still nore preferably

10 80 /L.,

 nahgss o HepaiieClER Fistahs Phnd esHr 57 afit dtrtaginge or
the $3t ﬂ@re@ﬁ!ééd%'tﬁé bVeslérf’{llr‘i\fé@htlaﬁ hurip tias chbe oathave

sol ubi I | ess. The above sol

acehyk:r@bne‘ﬁtarasp lohlbagg%h@ d@SQ isigemt0.0p el me(dp yoﬁ@r@ssgwﬂcally,

e o RS B R Py oo

50 nS%/dé?l bicaraply frdra Qasd qodngvgaprmbrm ps@ﬂetamymroem tcv 80 mg/day,
e neutral aqueous sol utjon

st rare PesipEaRly (BT {6 254801 Big THE 4955 SHDASIGBITRPT 1y
phauL &%loéﬁgﬁ%#%@ﬁégblb ltstﬂle:%f li& 6 .01 é&mﬁigstdé:w %?@F;é?ably

i's not more than 1/2 sol ubili
from D 1t toe3 gy dap, nzcheemeﬁarabllydtqnmﬁ to[29 dmgddayTiséll siswe goreferably

rory g e b TR BB o 3 AR iptreni
saltﬁ@g % s°>frn§ﬁwleelb:| gbtgoamp/déyepféggtﬁbw frafiHeaus mlgﬁe?; more
prefemlba'mnm quﬁ@cmglday, stlll more preferably from 2 to 25 mg/day.
Moreover, in the case of memantine or a pharmacologically acceptable salt
thereof which acts as a NMDA receptor antagonist, the dose is from 0.5 to.100
mg/day, preferably from 1 to 100 mg/day, more preferably from 1 to 40 mg/day, still

more preferably from 5 to 25 mg/day.

(High molecular weight basic substance)

The high molecular weight basic substance used in the present invention is
a high molecular welght substance which exhibits basic properties when dissolved
or suspended in water. For example, in a 2.5% aqueous solution or suspension the

high molecular weight basic substance has a pH over 7.0, preferably a pH of 7.5 to

- 14.0, more preferably 8.0 to 14.0. Moreover, the high molecular weight basic
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solution, pH 8.0 and not nore than 1/5 solubility in
the neutral aqueous solution, pH 6.0, still nore
wonedoaedsby at | east 10 tinmes solubility in thecibaBos/024254
aqueous solution, pH 8.0 and not nore than 1/10
solubility in the neutral aqueous solution, pH 6.0. By
way of still another exanpl &) the solubility of the
basic drug or the salt thereof used in the present
subétéH@é‘hSéwm thetdreséntlinderhivdr eehbe forenasated 0d sustainehitlease
the 50 nmM phosphate buffer, pH 6,0 is higher than_.its
bases il thisipharparautioal compesitioRRgsRadiad i thepressnt Bventian, ebut may

asc PRI e B R Y Al i

subfanéd mayaliso bb&m@ﬂﬁbleﬂln inlagerSOr mitsly aisrs pé atveatleu-fsf/veiilmg
havi ng pH 6. 0 when di ssol vi n the basi Cﬁg‘ or
subsignge ph@mewcfmdnsﬁelvs@ 'Wﬁﬁ{ (A4 @ 9Ris f

e 158 el et o

‘esteps ahd) enalaéd:rytldn ecigedcryiic atid c@@ommejbdtrpuanenmlﬁﬂéwaglt

h 0 when d
manyggétaqqdé}yeBphnhG?rﬂg-l 'g%:sé’f:\f{ I ﬂ& bﬁgﬁﬁﬁdﬁfrﬂé#ﬁ oéxatrrrllgles‘inclgde,

o i U el Ry
Etho’ﬁéqi thﬁufé@td?@&i phoHBbR Gherhial Cohhgary, UsS harghttte uum)nethyl
ts solubility in the 50 mM phosphate buf f er

metfavideltuh@ses @rtmmmrrpwxlcelwiqa@eoreeompdlﬁ@ﬁai@éﬁebw@ﬁw055 ignd the

e ke oA LTS s SR s e P
cyarssalk\Ricthdrg slu@htdsecﬁhoemwﬁeuatdwtamd)thfeﬂme cqalhhlﬁsé)org‘léwnc acid
be nore specific, the;}e are nowgartlcu tatio

estess suengs &5!luiage S6PIAE PHIYAlS; Celidopa are 4. &@"ﬁksterpéoplonate or
celhﬁé%é pggﬁixgofmbﬁ éé‘% Sate @‘o@{ a@é'&hefthé llﬁé'é’th%lg?béﬁ)ﬂléiﬁ-methyl

osp ate

metR@¢r§laté Bepsiomebirady nemetﬁlﬂadr’ragﬁlN:E dnaguiabturbé byaRdhm GmbH &
thereof in the 50 nmM phosphate buffer H8 0is 0.2
Co. g3, rﬂlamrlsm@tsﬁerﬁmw ed e ke | Exgm@fewfo #gsiseluple gr water-

sweflj@%ths ah gp&%g{,l ' E%sgé ggﬁl"\%ﬂth.gg ft %gé Wflﬁnﬁeé to,
polﬁ%‘ﬂﬂﬂ@rﬁ@bﬂdbl{ﬁé@é naﬂ’ré Bol@oﬂnmahafaMremﬂjyeThé E)Kb\l\h@hémld:ai

solubility in the 5 phosphate buffer, pH 6.0. That
Company, kkSs oneiBrYlaf yvedﬂhtﬂﬁ’@ D.G0kk1 & 09PRPQ lownelaglifyted

hydf ISRy EQihiSg Hrei'dé\hé}}ﬂgioﬁﬁb?rn%&nufactured by Shin-Etsu Chemical,

Japan) and the like. The high molecular weight basic substance can be singly
contained or two or more may be contained in the pharmaceutical composition
according to the present invention. The high molecular weight basic substance
used in the present invention ie preferably ethylcellulose, ethyl acrylate-methyl
methacrylate copolymer (trade name Eudragit NE) or polyethylene oxide (trade
name Polyox). More preferably, the high molecular weight basic substance is at
least one of ethylcellulose and ethyl acrylate-methyl methacrylate copolymer. Ina
pérticularly preferred aspect, the high molecular weight basic substance is
ethylcellulose An amount of the high molecular welght basic substance in the
pharmaceutical composition is not particularly I|m|ted and can be adjusted

appropriately according to the purpose, such as controlling sustained-release
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acid solution and the 50 nM phosphate buffer, pH 6.0

is not particularly limted as |ong as the above
weabasm7093by is 1 nmg/ L or nore. The above sol uBCiriaP3y005/624254

generally 1 to 1000 ng/nL, preferably 5 to 200 ny/ i,

nore preferably 5 to 100 ng/nL, still nore preferably

10 t0.80 ng/nL. The sol ubililéy of the basic drug or

the salt thereof in the 50 mM phosphate buffer, pH 8.0

charbétefisticaf theCdtugior ¥hé iike.t THemsateong pasiculze Ilabtatlens on the
solubility is 0.2 ng/nL or |ess, The above sol ubi |

meangagigiersids §f el MoiElar WBIohL PapiE SHBERRICH lineouaisr fsoluble

o s e 856 B oy | 2ol Byl eryai ot

prefér@blytm i Ir;[;(\)/lyl Orl?‘ pmﬂmokmprefed!bjlg 1do admﬂsstilt mbhe peaferabty 3 to 15
gsphate buffer, pH'6.8 is not particularly
Mm, m%tpé%fea%blvérf@ T8HMhe above solubility i's at |east

N
V‘%ﬁ%#&cﬁgsbgoﬁg' ¢ ¥?‘?1IECU|%)32 8%@%’??9!9'&%%?%% Eﬁe’maﬂﬁ type
sust@h@@ﬂ%%a%ebdﬁsﬁafatloﬁ*ré RoPparticalaaiyQintiteiobubid g?]ér)eraﬁy 1 to 90% by
preferab east 3 tinmes solubility in_t

welgmlq@rgf?ralb%tq €9% yrwsight,amare Brafienablyo? &0 PR¥mbY weight, still
mor PiBiay § oa ARy Wit RISSE SR bl eioftbitel o ©

phaPhgssfiabEcdriipbsition.pH 8.0 and not nore than 1/5
solubility in the 50 nmM phosphate buffer, pH 6.0,

still nore preferably at least 10 tines sol ubility in

phate buffer, pH 8.0 and not nore than
(Deé#%?aggng}% ty in the 50 mM phosphate buffer, pH

6. DegFaliatmnempbactsdmﬂ'cqop-slenhymeotlhm are degnwlatlon products

derigd HomHPe ATLONENiSAGHE 89,2 e ShodiatbataiRs anl-
den%ﬂHg%‘r'é %ﬂh%é‘?{;qh %lé@tﬂala%l@ﬁt Ihd8it SlbRENELS i$ Predumed that

asli c ueous ution Mor eover, donepezi |
the dggfadembm) pratiudts resulidedon yemtmrts efithe aptine ceeuR I therasdt

ol " B SSH B SR8 FRFE B oo,

donéb@z"lawoﬁbtmaﬂdbxénu&ﬁe BRJHdIbtWal Wvdidiet basid sabstanceoars be
soluti'on, pH 6.8 being at |easttw ce sol ub| ity in the

detasied by m@m;@arydn@ﬁnwsmgquIObcfarﬁmamrﬁe Yot nore than
" 1/2 solubility in the neutral aqueous solution, pH
6.0. Alternatively, donepezil hydrochloride is a
(Higheraglexulkasiaigiol adiosubsisake) t her eof

The high molecular weight acidic substance used in the present invention is
a high molecular weight substance which exhibits acidity when dissolved or
suspended in water, for example, with-a 2.5% aqueous solution of the high
molecular weight acidic substance ekhibiting a pH of less than 7.0, preferably a pH
of 1.0t06.5, ~m6re preferably a pH of 1.0 to 6.0. The high molecular weight acidic
substance used in the present invention may also be insoluble in water or may also
be a water-swelling substance or one which forms a gel when dissolved in water.
The high molecular weight acidic substance used in the present invention is, for

example, an enteric polymer substance. Examples of the enteric polymer

" substance include, but are not limited to, methacrylic acid-methyl methacrylate

_ copolymer (Eudragit L100 (methacrylic acid copolymer, type A), Eudragit 100
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having one tertiary am no group, which has been w dely
used for Al zheiner's di sease denenti a. Donepezil
woydrepcbd3ori de is characterized by its sol ubi |l PCy/IRi004/024254

to 16 ng/nmL in the 0.1 N hydrochloric acid solution

and the 50 mM phosphate buffer, pH 6.0 and 0.1 ng/nL

or less in the 50 nM phosphéte buffer, pH 8.0, with

the solubility in the 50 nmM phosphate buffer, pH 6.8

mettﬁ%r?ﬂc akid @%ﬁ)ﬁy B, Uhibh e frﬁarﬂf@ctﬁ%dTM RBAEPBAIEH & Co.

and Bei ng not nmore than 1/2 solubility

KG, D@rMB@&%BﬁhWSM@Crbw &eid; etlmHi aerylateToapalyraere fudragit
|_mcgartlcular [imtations on the. d eof

BB (mediagiyieadd GgPelmaretyes ¢). Eridragih ﬁ%@e&ﬁ (mathgcrylic acid
it Lnventi
copdiries RenbiYiee vBRnAY maPuEElrea B Fb BmeH 2 G KG,
Darrﬁé’(aép Wg) rg{}al( Byih8 ylf mee#tyldéuurfoae dHes&aef (HRBSPRPLEO,

accepfabl e salt thereof is from
whlcb |Qmarmfaﬂur'qg1 lm&aﬁhlrpEﬁteChbmyceﬂ rdampan) ,1h)td50>4¥)9rﬁ’gy|day,

mett’g(?ceeﬁlgfr of er ?t&ﬁuf;‘)’%{%:?p 1@&@&%@' 3;% gﬁgs @%&nhl‘&l?%ﬁ%y Shin-Etsu

Chel"n AASIdHH) n@ar@bxﬁn@t’f*@[ R bélmlle‘s@ (OMECS apficthisamamlifactured by
er'eof |sfrom0 to rg/da referablyfro

| Freund Qurpeatinty Japank pbtrezale aterchvipse Wéa;ExamP]'eS of
f
hlghg@p!ﬁﬁu S 8&%\? ag{a‘?cgg bgtéﬂ{g%sé\(v ﬂa?e%%@%gg]@ SaP%Fan%fes or

formtdas eflenl Gisédlved \Qéter@sﬂaen‘wm ayolepulaf emaghyadldlorwbstence

to 40 ny/day, nore preferabl froml to 30
usedsiri the nreﬁentpn\éqréio@tins}luriﬁohv red o YRy 2 'Qr(]%? @SéePect'”

caron%\} H)? a{:g:ﬁirﬁe LG Wétpﬁlv\g{é Sharaweolivgi AL 'h}gh molecular

acts as a . NVDA receptor
welmta?msabstandmuslexﬂ;m tre presemtOngentmn Q@ﬁ)bﬁg)/sedwngly or two or
re to, 100

or oL P by 80400 Tt ey S A hreser
lnveﬁ’%r‘]JI aThieH'!grQ 'PnéTBJ:@I‘a’H'\ﬁélgH?éélB’b §%§ta¢10étlba‘i§dﬁmﬁé ﬁfﬂyent

[ ar wel ght basic substance used in t
lnvephm mprefembfyt aroanfesicpdiyryer suhstantarangengr Peigrebbhce

methacryllc aCIgl ebt"m)tllsacbr?/%te: chSP%{etr,' ﬁ%th"&?ﬂlcdécﬁa%é{tﬂgl methacrylate
copolymer, hydroxypropyl methylcellulose phthalate and hydroxypropy!

methylcellulose acetate succinate, and still more preferably methacrylic acid-ethyl
acrylate “copolymer. |

When used in a manufacturing process for the pharmace‘uticel composition,
the high molecular weight acidic substance used in the present invention may be a
commercial product of a powder or a granular type, or a suspension type which has
been previously dispersed in a sol\}ent, and these commercial products can be used
as is or dispersed in water or an organic solvent. The smaller particle diametef of
the high molecular weight acidic substance is suitable for the present invention,
and it is preferably of the powder type. An example of the powder type includes
Eudragit L100-55 in the case of methacrylic acid-ethyl acrylate copolymer. The
particle diameter of the high molecular weight acidic substance used in the present
invention is not partlcularly limited, but i is preferably 0.05 to 100 um, more preferably

. 0.05 to 70 pm, most preferably 0.05 to 50 pm.
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or suspended in water. For exanple, in a 2.5% aqueous

sol ution or suspension the high nolecul ar wei ght basic
weubwmiiamse has a pH over 7.0, preferably a pH etCTarHos/a4254

14.0, nore preferably 8.0 to 14.0. Moreover, the high

nol ecul ar wei ght basi csubstance used in the present

i nvention can be fornul atedi&s a sustai ned-rel ease

base in the pharnmaceutical conposition according to

t hef HeeRIgAt mblacerdr WBi qu@ dbidipsusdtancde the énwnatpexﬂyrﬁelf
ot her purposes. In addition, the high nolecular weig

subsftarteissenemely elsaiw baraese s piebdizing effec qndhéra%lrd%?nt'a
drugg%s i@& Fq;é gv%%&}gpé rlt%'rgc ﬁnglgﬁ{e? %E.ngncg% CM?%CI in large

. quartfiesrih fﬁ@bh@*ﬁ%d@lﬁhah@émpmlﬁmn aec@’dtnga’@shhe sedaritaneargion.

i ncl ude cellul ose ethers, cellul ose e

Acccrr@!trmcrtpene@raacahra&@wnscoracﬁruaree%‘i o tP @f ﬁ%‘gécwéﬁéﬂ’e'ght
amd%ausq,rrp%%ﬁ e, r%%kl{p?%xthé ggginofégular welght acidic

anpl es | ncI ude t are not
subdtamnté @dgetrteralt;e(]) I1ubmpaﬂtdxby westidsrety prefercablyaé to 70 parts by weight,

o e AL S T, PSRl A v
basdEbAYID ért‘éltfiﬁf/g %YEhé’Pﬁé’rH&%'u'tlééle?cﬁn@ésmon according to the

I soprop butyl cel | ul ose and the I|iKke;
preseet Invieoien.ar al kyl ethers such as benzyl cellul ose and

Ik Ll ul | K th
DS SE MBS e SRR Birpsaon <o
paru%ela@lly%ﬁ@oﬁ bt Eyéter Eub@@% By Qleidiet, Prafyianhes to 70% by
I'Tdl ose acetate, cellul ose propionate or cellu

welginnt mpe& preferablyul @ &e 6Q%buieigitorshaieicrakly 1hito 59%eby weight,

oo S T, BB e id i of e

‘watdpahsBILBRE polfﬂéﬁéﬁ&l)th@@@htérhﬁpdlydqer wEJh@rnﬂ'hafmaoéutical composition

wat er - sol ubl e or wat er swel | h I i gh
s o} iUl L ReRCD e CAAEralby Ao oy S5TA D WE P BHetEEAtl 35 to 95%

(1 %
o S A 08 BTyt
weighiOmo8DprefsrabBO3HEDY 5% bywveidhd t bhaseceon H@G?/dxwweagmlof the
- cel | ul os (trade nane L-HPC, manufactured by Shin-Etsu
phapcgytical ¢ %B%?\'?O'and the |like. The high nol ecul ar

veizgiital AR S B ARFEMBRIBURE WHidi DastO BUIRItaSEE Qhe lwier-
s

or nore ma e contalined.in the pharnmaceuti cal
mso&ubiwwiw‘meﬂsubstance) and the high molecular weight acidic substances

(the enteric polymer substance) in the pharmaceutical composition is not

- particularly limited, but is generally 25 to 95 parts by weight, preferably 35 to 95

parts by weight, still more preferably 35 to 90% by weight, most preferably 35 to
75% by weight, based on 100 parts by weight of the pharmaceutical composition.

(Low molecular weight acidic substance)

There are no particular limitations on the low molecular weight acidic
substance used in the present invention as long as the pH of the solution is less
than 4.5 when dissolved or suspended in water as a 2.5% aqueous solution or 2.5%

suspension, and preferably a pH of 1.0 to 4.0, more preferably 1.0 to 3.5, still more

_preferably 1.0 to 3.0. Taken together with the anti-dementia drug, given the anti-
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according to the present invention. The high nol ecul ar

wei ght basic substance used in the present invention
wo0@rebsnabl y et hyl cel | ul ose, ethyl acryl at e- retrlap005/024254

nmet hacryl ate copol ynmer (trade nanme Eudragit NE) or

pol yet hyl ene oxi de (trade nane Pol yox). More

preferably, the hi gh ol ecul@r wei ght basic substance

is at |east one of ethylcel lul ose and et hyl

demaafiy Hﬁkf\wﬂﬁtd"ml-l TRt O &ch Yl iatee2 eop ol aqmaasousl smlatlon or suspension,
partic referred aspect, the /gh nol ec

the méuo@ﬂms BEYERUS | selstian sanys the BYICE @ 2. 8loaaueqys aﬂlﬁtjﬂ'ﬂ 0pR-0%

susth S BRGHe PBgpbacel SRR A1t 005 1 5.5

preféiBlyoRs 1S, 8dhoed ﬁréfarabtwpol tat5eﬂ),ystdlcmmeopm@erablyt hé to 5.0.
pur ose, such as contr

Fved. SETBRES b R depular reightadidigFusiange used in
the ﬂ)r’e@?ht |ﬁ\i?§r'itﬁ)r?r FH‘?%IPH%& L s‘?cf fdn'cﬂbﬁé‘l@r@u@ oPfhé (e Feadition to

zé 0 ecul ar wei ght basic
an aﬁuﬁxsmnnanéltgreup/amehrdenboﬂ arel ot piohitedeio, smize an@§)0rused

ethyilegﬂe,g}a@p|Ega§%ﬁgtagétnpv§<gé,ll%fo buatsnt%n I-Er%gia gf’%l éd eq%' %gutlon 6r
2. 50/51%3;%@& ﬂ%@s k& 8rRbimhe3eln “Idw Mbledimat \M@r@fte U@@dzl ih the

anount of the high nolecular weig
presems investidrs refeaetq a mdiecutar weight ph@0gQi st esaewhicl] @a%lédes the

o SFRRA T SRi4 is RIBLEFRREEL 1B bond b, preover

the 1R ﬁﬂﬂecuﬁﬁﬁ Qe Igtf i dib'sMb&ah@e Sfetabny tMEp@Sént mvehtlonmaw be
preferably 5 to 35% by wei based on 100% b

eitherf watee-sphilerat @@e;rdgsolgbppggt iSi R;ﬁfer@@ggaf sl atyypom {e%nperature
and %rjﬁngﬁ%f %b&etgéé”‘ﬁ%t rgg?ﬂ%%gm Yolaflify %lt‘%ﬁ%ﬁ?tor two, or more of

degria n products’derive
the W imaledRat N\éblghtt&:bstamesewebtm tifie pmtm\/eatmmmay be
anti denentia drug and the hj Iglp nol ecul ar wei ght basic

contgingst inribe Phﬁfm?§g‘¢§' GREBOBHERN- t he degradati on
Pr gfiugt §r(§=,r #%chfuﬂdé}ﬂ?rﬁl%%hk@Fﬁth@flo&/hﬁo%@ WeRIH? dcltlic

the anti For exanple, degradation
subgiande|dit examplées lrgslu‘ideo ot erg aothrbléed\@e Qragrie geids, inorganic

acncg ydroct %g%gﬁ a%n tl?xamplgs o?%rgegntfc %E:ldw?ncqn&e b&]c’( ate not limited
to, carboxylic acids such as acetic acid, benzoic acid, lauric acid, myristic acid,
palmitic acid, stearic" acid, oxalic acid, malonic acid, succinic acid, adipic acid,
sebacic acid, fumaric acid, maleic acid, glycyrrhizic acid, glycyrrhetic acid, sorbic
acid and the like; hydrdxy acids such as glycolic acid, lactic acid, malic acid, tartaric
acid, citric agid, sodium dihydrogen citrate, gluconic acid, salicylic acid and the like;

sulfonic acids such as tosylic acid, mesylic acid and the like. Examples of inorganic

~acids include, but are not limited to, hydrochloric acid,-sulfuric acid, boric acid,

phosphoric acid, sodium dihydrogen phosphate, potassium dihydrqgen phosphate
and the iike. Ekamples of acidic amino acids include, but are not limited to, aspartic
acid, glutamic acid, Qlutamic acid hydrochloride, histidine hydrochloride and the like.
Carboxylic acids, hydroxy acids, acidic amino acids and inorganic acids are

preferable, and hydroxy acids, acidic amino acids and inorganic acids are more

~ preferable. More specifically, preferable examples of the low molecular weight '
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detected by the ordinary neans using liquid
chr omat ogr aphy. (H gh nol ecul ar wei ght acidic
weubwmtiamse) The hi gh nol ecul ar wei ght aci di ¢ SBOSURO&024254
used in the present invention is a high nolecul ar
wei ght substance which exhibits acidity when di ssol ved
or suspended in water, for Zxanple, with a 2.5%
aqueous sol ution of the high nolecular weight acidic

acidi€ %QEE@H@@ L%éﬂ'lﬁ*tﬁé Blgas@nphiv@ﬁtlbﬁ&wddwrbu’( abe npt whitedid,y
.5, nore preferably a pHof 1.0 to

succmjcgaCImh@rerMI citiglagid, lemgRE agtd, daleis AEd dnakc a@lédaspamc
acid, gt Aol iptl SRR My Bfodiaf #alder dhosphoric

acid MHESudcriiBBcR, §tarid @dld dtifriodsie dnalic wdeaspé’ritle eh:lcg tglutamlc
'mol ecul ar wei ght aci di ¢ subst ance, use the

acid,i glvtemic @sid Bydr ghlogggnl@ycgoclaﬁrlg@pgq)roo R/nqu e more
s T S Y AT S sBpiase

acr Wéheﬁeét}slof e beesreymlt atventlopcairg nbtalr(e?hels;a@lally_wmen the low
ol e e b8 MBS ST gy ol
welgEEQHH%%SdHS‘?%% Cﬂ?ﬁ%‘ m@mﬁo&tl@hlﬁﬁ%o%@t weight acidic

Ic acid-ethyl acryl ate copol yner
substdnudr iagidt limiteQifob ﬁur(puseam rs;abndy duitanay pelaginsted frppe

Fud t L3005 th
conslesplnes Bhy S ARRER RS PR b by aatsn
prodii&is &R 158 baslienté® bﬂﬁfﬂﬁ’dlted\b&ﬁrﬁ@mwwy@ﬁéct freihiHecadjlisted s mount
pht hal at e’ (HP-55, HP-50, which is manufactured b

if theﬂl@mnnmlewlehgvﬁlglaﬂ acu;ﬂgwh;stanq;ea gg(%frbqunbmatlon \Xnth the high

mole[%lfﬂﬁ% { L%ﬁﬁpac% & (%ea'rwgl%lt%é%unt%'tﬁ@ 1% molecular

welgﬁ%@@i@/ﬁ%shdhc@ts”gér@hﬂw@ @5eto(40paGs by\:h\remj;htl preferably 0.1t03

manuf act ured by Freund Corporat.i
partabyweightc BIaraIReerali Ot Rl 7 IP@”S%X okt 5@ &rPre%rgb'y 0.15

to 1. %éagvemt%s%c?ﬁﬂ éo?é t?/\h?@@h fﬂ‘\'& Hdtmaceutical

_ ance s when di ssol ved

compﬁsmah @cmdnhb&ohhgbreuelnemxﬁeatlomm ght aci di ¢ substance
used in the present invention include, but are not
limted to, alginic acid, pectin, carboxyvinyl

Antﬁ&'ﬁgﬁ{ car boxynet hyl cell uI ose and the |ike. The
| ecul ar

There are no particular limitations on the anti-oxidant used in the present
invention as long as the anti-oxidant is one which produces anti-oxidizing effects as
it is oxidized, and it is preferable that the anti-oxidant itself be more easily oxidized
than the anti-dementia drug having amino groups. Therefore, the anti-oxidant used
in the present invention has a reducing effect. Examples of the anti-oxidant used in
the present invention include, but are not limited to, ascorbic acids such as ascorbic
acid, sodium ascorbate, erythorbic acid, sodium erythorbate, ascorbic acid palmitate,
ascorbic acid glucoside and the like; sulfur-containing amino acids such as cysteine,
cysteine hydrochloride, methionine and the like; sulfites such as sodium sulfite,
sodium hydrogen sulfite and the like; catechol derivatives such as catechol,

chlorogenic acid, caffeic acid, tyrosine and the like; hydroquinone derivatives such

~as dibutylhydroxytoluene, butylhydroxyanisol and the like; gallic acid derivatives
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wei ght aci di c substance used in the present invention

can be used singly or two or nore can be contained in
woheosphessoaceut i cal conposi tion according to tReET/JP2005/024254

present invention. The high nol ecul ar weight acidic

substance used in the present invention is preferably

an enteric polynmer substanc@] and nore preferably

nmet hacrylic acid-ethyl acrylate copol yner, methacrylic

suchPgs dallietdeid, gamichasd ybeirs, taapiclacitand hiyel fik\tpcaghdrols such as
met hyl cel | ul ose ght hal ate and hydr oxypr opyl
dl-a-tegapfiesell fu-tpsep @@l,adﬁ-@&@mﬁfafa-vﬁgfgpfg’ﬁr@'b drfsfagopherol, d-o-
fer abl c i of J 3
oo 2BheARHAE Rty Y BXboe R ABFeTBS anc e
like; lagon@s euth agrutir muescating mespdridihiagid thellizkeuéad pakypbenols such

s S et (Rt e s L Lo I o
acidg,ir s Lﬁ‘%ﬁ?élﬁihg%&iﬁeead{%,gﬂgt ifSHRNd & tiveY Eind tocopherols are

spersed 1n vent, ese comerci al products
prefemad baeregutefasreidsarerthe iaspertieacids onstifur-oentaining gannaacids.

PartirhabUpSrRBIegHe TREnATnS, BsPrIk Bor b S aiabr VAT qrise. The
anti-BXRERR UsbA YN HRseAlifvEhtidrBmBY ecsititnin Heet dresatofiar but

type. An exanple of the powder type includes Eudragit
preferabhowbBniiinis dirsobweskorosuspentad iry aterasicl aqugaus solutions

acryl ate ol yner. Th rtic j f '
exts SR, SRRl TGRSk acle B ol bl
ascorBys) dr@intyisteim® hy@@ichlotidledis lpyefermadt@dr cysteines The anti-oxidant

preferably 0.05 to 100 nm nore preferably 0.05 to 70 .

usearin theogespreineriianyMay dx weedenghn oF two &r figgh May be contained,

. cu . . 1 di ¢ 1.0y
or B L 8 KRR LR 30 Bl Sy subsance.
Thedraibbxidantngseefih ¢ied presdriténvantion dandre eithairwater-solnbte or water-

s B e L BB e S LA oyt s

the R Py O e no 1 m tati ons on an amount of

t h@hlerghremd perticatandisitdttonacindhe retios phtfeeantisxidang to the drug
which B wsssttpaha reesart iguerticty PyPlor FRefl Y MR can be
gen¥RiIgID.01 RS ¢DYarBlby Weight, IRtefepdtls 0002 veb Pairts by weight, more
preferably 0.05 to 2 parts by weight, based on 1 part by weight of the drug. There
are no particular limitations on the amount of the anti-oxidant, which is generally
0.001 to 5 parts by weight, preferably 0.01 to3 parts by weight, more preferably 0.1
to 2 parts by weight, still more preferably 0.15to 1.5 paﬁs by weight based 100
parts by weight by of the pharmaceutical composition according to the present

invention.

(A water-soluble sugar and / or a water-soluble sugar alcohol)
The pharmaceutical composition according to the present invention
preferably also comprises a water-soluble sugar and / or a water-soluble sugar

alcohol. There are no particular limitations on the water-soluble sugar and / or the

. water-soluble sugar alcohol. Examples of the water-soluble sugars include, but are '
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nore preferably 5 to 60 parts by wei ght, nost

preferably 10 to 50 parts by wei ght, based on 100
woands7msowei ght of the pharnmaceuti cal conposi PCOAP2005/024254

according to the present invention. An anount of the

enteric polyner in the pharnmaceutical conposition is

not particularly limted, b is generally 5 to 90% by

wei ght, preferably 8 to 70% by wei ght, nore preferably

not llmtéopto%%tdaé ‘é@bﬂi*,b, m@sse [eadtién qmjlualawam@tr@nhdoyExamples of
i ght, based on 100 ght of the pharmaceutic
the vmaiﬁpéghubleowgaﬂ alenhals m%{% bt afehaotiipiged 1o, SRNIBICH erythrl’fol

xylltﬁbg%gﬁéltﬁfthtenﬁ(eemtﬁrlé Qé’ iaﬁraﬁ‘ﬁahﬁ‘itdl R JFH‘@%@?&B“ TTRéte are no

not

partn@@léermitéwor?éorﬁ mfé%dbmly\t mﬁ&ughﬁatep*seﬁﬁrlabhgarﬁﬁ the v%%—lsyluble
nore prefera 40 t0.90% S
sugarr@fl@w}l gff@emarm;@@eym%@%w %ﬁ?xomtoﬁpgfpé?ﬁ@tynvem'on

but tﬁ% a%%v@%rﬁd?}ht‘f\? Qﬁéran?%%%% b}Q/?ef@[g \f*@ﬁe%ﬂl gftotd@@/o K

rimaceutt cal onpos tion fount
welngImond ;aefemablghto tm@@% Msmncﬁlll(mhr@ m@f&fﬁblys‘kﬂ mﬁ‘é% by

weidhFRed i O ve R oL B PRy ik st alfass praparaton.

the pharnmaceuti cal conposition is not particularly
limted, but is generally 25 to 95 parts by weight,
(Excmlerhtéerabl y 35 to 95 parts by weight, still nore

fer bly 35.t0,90% by..wei_ght, ..
D5 Ehe pPaimlacit 2 aoLhON T S8 e I R R e R et ©
comBﬁé’éé@&&H\fléS?ﬁﬂcludW%! pasdUs ;ﬂﬁhrn{édé\utlﬂélllyeacd@itamelc@hﬁers such as
aci di ¢ substan here are no particular limtati

excipientsh duiriganteo bidlara andelighiedsrires as WAl RiEsSHebyes polorants,
sweét%ﬁﬁfﬁr g)iaes'ﬂb és/’g%h%r%t@é% LA \Aﬂ%éﬁk&@% garﬂlh Exam mpjes of

|ssolve or “suspe
exc:plﬁnmhﬁrudasbat dredibtdimieads, starch |pmge||at|l|25@l’ostarch crystalline
suspensi on, and prefera

coll e SR e Bt i St sl e um
alunﬁﬂgte é%égnuc:é&gsﬁ&‘ e Mé hEM}ﬁp%%tdf IQSr"@Jﬁté icﬂjdég bud bV@Hot

enentl a In a
limited t&%magnesius stedanate (aMaH:nclwsip Baken dnc tlbﬁ$Ap Hab'ﬂumratgarate

Mersc& E&US ﬁﬂrm Itzgé}b 8err]rl#1%n§/ ?alg élum szte A RIHEEYE and the like.
Examples of binders include, but are not limited to, hydroxypropyl cellulose,
methylcellulose, carboxymethy! cellulose sodium, hydroxypropyl methylcellulose,
polyvinylpyrroiidone and the like. Examples of disintegrators include, but are not
limited to, carboxymethyl cellulose, carboxymethy! cellulose calcium, croscarmellose
sodium, carboxymethyl starch sodium, |ow—substitutéd hydroxypropy! cellulose and
the like. Examples of preservatives include, but are not limited to, paraoxybenzoic
acid esters, chlorobutanol, benzyl alcohol, phehefhyl alcohol, dehydroacetic acid,
sorbic acid and the like. Preferable examples of colorants include, but are not
limited to, water-insoluble lake pigments, natural pigments (such as 3-carotene, M
chlorophyll and iron 6xide), yellow iron sesquioxide, red iron sesquioxide, black iron

oxide and the like. Examples of sweeteners include, but are not limited to, sodium

" saccharin, dipotassium glycyrrhizate, aspartame, stevia and the like. Examples of

~ plasticizers include, but are not limited to, glycerin fatty acid esters, triethyl citrate,
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suspensi on of the | ow nol ecul ar weight acidic

substance is generally 0.05 to 5.5, preferably 0.5 to
wo.2806/0mm3e preferably 1.0 to 5.0, still nore peetaprzbbi4254

1.5 to 5.0. Mdireover, exanples of the | ow nol ecul ar

wei ght aci di c substance used in the present invention,

even if it has a basic func®3onal group or the like in

addition to an acidic functional group, include, but

prop?Fe?lechl | b1y SfylePe ghfdor@nachdsiker Examplenefiilantoating bases
etraacetic acid, as long as the pH of a 2.5% aqueou

incluglel byt e nat Ilmlmtgugwgﬁgy@r@pygmpgggcqllhlgﬁse‘gr higdroxyeranyf m
Cellbglgeﬁ%\é\érﬁ{h%clgi ar weight" used in the present i nven_tl on

Srol ecul ar wei ght of 1000 or |ess, which
excl udes the high nol ecul ar wei ght acidic substance

used in the present i nvention. Moreover, the | ow
(Phaﬁmaé@ki‘l'%ﬁl CREIRGSItoN i di c subst ance used in the present

n?ﬁé‘bhgﬂn Lftf&%l gérf\BS m&ﬁ rgqgtlnc\ﬁ/‘{?:l e resent invention is not

I'ASO I's pre er room

parhfzﬂﬂiﬁ?ﬂllﬁ‘tlﬂweaﬁbdlg&dﬁtﬁlsm ebmpabitlpnhlasvmcﬂ'ealp aapaletrlyemifa drug is
t

stebiigrectareteriinlisaarameston sl ybtaet fo Bosh Propdites or

sustéi’ﬁ\é@%le%%e?éq_@r%ﬂ@ﬁ A ARfe iptefhablp tas BBABHIX t9PE sustained-

conpositio here are no partlcular [imtations on
releaseeprieparatitine cTihare areiaiet napadiavlarlipytadiens orvilie dosage form of

the @@rggcgﬁﬁl &g)umdq?dsg&%g%gc@?dlg@ftaitbéngﬁfsdeg'i El:ve@glgﬁnwﬁlchlcgg be
use®in Qﬁﬁ@ﬁmglé!@nqﬁcluarhgliﬁﬁleté)Lﬂap%b&asngtariuléﬂ tfigd grenules powder,
carboxy ic acids suc as acetic aci benzoic acid

ointmheut; injeetiard powlfices nnalant, illy pafha tike: Rreferably tgr-desage form is
in a c%'pﬂilatgoib%% agff‘é:toq C?réﬁaelcﬂﬂfn?stpaqfoﬂ CFU%H‘:% t%bf‘eté‘céﬁ)sufé%' Bidnules,

fumaric aci

fine @Fafrml'ég hélBi o theilitke, ghy mure etferalalyiitis irs thebformenfi teblets
the ke hydr oxy aC|ds such as glycolic acid, lactic
cap%&e@ Qrﬁﬁllllﬁé o5diNg 98ReSr i ¢ acid, citric acid, sodium

thgﬂq‘?éﬁgﬁnsﬂ éﬁa%%cegh R m ﬂléjn aéc%rbli‘h)él tb%é“firé’séiﬂ%ventlon

oni c acl as tosylic acid, nesyl
is a phadnaceltichbcdmpesitidix aoplammgﬁhe aohgﬂan@t@cﬂirdlg, the hlgh

oAb ot st RPincst S 85 b, BEFORL! Gl iy 38l supstance
Theftl SO B8AIBRPIRNEEBRS BAIRSS thé%ﬁhhl?éﬁfeﬁﬂ@@rlb%haﬂhﬁlecular
weight basic substance and high molecular weight acidic substance are distributed
in the pharmaceutical composition, and these ingredients can be mixed uniformly in
the same phase of the pharmaceutical composition according to the present .
invention. Specifically, it is the pharmaceutical composition comprising a matrix
containing a mixture of the anti-dementia drug, the high molecular weight basic
substance and the high molecular weight acidic substance, and is, for example, a
matrix type sustained-release preparation. The matrix of the present invention is
one in which the drug and sustained-release base are uniformly mixed and molded
or granulated. Of cdurse', other additives may also be mixed in such matrices, or
the matrix may be further covered with a coating layer containing a shading agent

or a moisture-proofing agent or the like.
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and the |ike. Exanples of acidic am no acids include,

but are not limted to, aspartic acid, glutamc acid,
wglodeamasoaci d hydrochl ori de, histidi ne hydr ochCoapPres/24254

and the |ike. Carboxylic acids, hydroxy acids, acidic

am no acids and inorganic acids are preferable, and

hydr oxy aci ds, acidic am no2éci ds and inorganic acids

are nore preferable. Mre specifically, preferable

eXEHEHRR Ahd thenibRWnBRceia weight bgsit atibdtanceuhay alsoede
used in the present invention include, but are not

contalhﬁﬂ isepataelysn eeiasent aaases indhe HheEmaseitical cpmpesitieng,
ccco PGP B Mo, & B oAb o ifana

phas@ystriginlny the gt dn@lecpllaosmght basic sdbstande seach miay comprise

acid, tartaric acid, i c aci
a plusality of ghasesiwhigt A St@PE %m @iyﬁa d'nﬁb g?*? 5@% Tblceular
welgm’ 9{;.8@«%?6&&@%& [0 CBQ%W&?H & I@&ét%n’ér &15@@ 8f either of the

tric acl aspartic acid
phad@?? Far e xanple atbie pharmaseutical m:orrmopm@hacm@r@ngm ¢he present
invergIgSRPHISRIRE S O SOMPRIGS S e a2 SE g hich is covered
withé if pq§yér5cdf‘§£ﬁmbﬁhé¢f@’h Has b8 arividightsadié 8bibstance, with the

ar” weil ght aci di c substance. The anmount of t he
high hngfecmiﬂrewalglm anidiqgsubsiancs beingiisixad drioial lerst qriemftiag core

f bi |
ans R3S B2 bl AL P MR PLBLB 0
prephfhtidh. SN@@ﬁtﬁat gees aﬁ@hb?érﬁlfmﬂu%@tm drether @yemvlan'thonay be
inhibited without any effect fromthe adjust

in the formef DeamUtes etiabiats e fher i Fé:xaémbl@ﬁéﬂ%gﬁ Rl tgg}, which a -
coatgllg q?‘g%@&agt %rhl trﬂol%QSl% @ngmun@:"sgbsﬁ%ﬁb? he c8&kdidfrectly on

a cof@h/ﬁmw n@ra Mmméd mbl@h ccbrﬁanha”@an oextuse g‘éhehhathbydmg asd thigh
arts r ef er abl

molesedanweiahh b i Sitistabes, ranybed 31 & ¢ayMGEPYining the high
moletuiar w@ﬁjl’ﬁ g%rsﬁzfs%fb"é neelarid ﬁ ighOmbietuba Weidht é&ﬁ:h@@lﬁbstance is

ased arts by wei ght” of the pharnmaceuti cal
coatedmfirestly ioora a«nemo@srs@ngaof@nantmeesemalmngéﬁﬁ dewg, and stacked

arar s oo Sl T B Hioh bl LR g e
subsgﬁn%‘ %g{?&f)r‘%tl'aﬁ?g@dqﬁ%g(r:é gré;guﬂ*eé(\’@uéﬁ Bpeesil or the like, and a layer
containing the high molecular weight basic substance. Use is made of tablets or
capsules containing stacked granules containing a layer containing the high
molecular weight acidic substance and the high molecular weight basic substance
in the core granules such as nonpareil or the like, and a layer containing the drug.

- Moreover, the pharmaceutical composition according to the present invention
may be a pharmaceutical compoéition in which a phase containing the high
molecular weight aC|d|c substance is placed between a phase containing the drug
and a phase contamlng the high molecular weight basic substance so that the anti-
dementia drug does not come into contact with the high molecular weight basic

substance. Granules can also be formed by coating a core containing the drug with

“a mixture containing the high molecular weight acidic substance, and then covering
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it is oxidized, and it is preferable that the
anti-oxidant itself be nore easily oxidized than the
wanvic/odeasent i a drug havi ng am no groups. Ther ebParap2ovfra24254
anti-oxidant used in the present invention has a
reduci ng effect. Exanples of the anti-oxidant used in
the present invention include, but are not limted to,
ascorbi c acids such as ascorbic acid, sodium
the CO%€ W’lthaé oat g}’lbb@f bogtarimg thesttigh Lmbwcyﬂdrowb@ht:basm substance
ascor bi c aci almtate, ascorbic acid glucoside and
and th@ehlghk@olegulamwe@@ﬁﬁaidﬂﬁ $PS4#AGR aci ds such as
cystei ne, cysteine hydrochloride, nethionine and the
like; sulfites such as sodiumsulfite, sodi um hydrogen
(Method fort @iangitHehsighi keleattdrewbight deidio/alistascguch as

CoonyaiorRuRaRNheeais npltacade et eh thosg 88 bEd i tne

Japﬁq{eggtmjlé’rﬁ%rc gyyLial v tﬁeEd babwbiy Fkru‘Pé‘é’ﬁ)"r"F‘%@ al%'ﬂgné)h@an be used

aci d er| vativessuch as gallic acid
whery abhiamlag ithe bighe muletwdan weugma;tlcm gubstante lrethe pharmaceutical

o S A o O e

grang [? &Ji*:%ress?éntr%%ﬁrﬁg step! coatihg §t@§>0béu@rﬁ@ ktep or any other
oco rienol m xt ures thereof and t

stepﬁm maméactgum@ thes phatmagceujicat mpcnsntmre@pélurlag mL&fﬂmeﬁt\%OS

N R T X I T L

step%‘?‘aﬁy Rliging®r Q\ﬁat nGistiiguineCdrog aindithe h&?gh meoleciids weight basic
ui none derivatives and tocopherols are

subq@amea(?h@@lghvmcéewlef drqighf agidic sHeSIaREB IHAlSOAAAgS. 67) @ method
in W@#h Iﬁ%ﬁﬁ?ﬂ%l@&ﬂgr Qi éac‘?dhggubgt%%é%‘%@ée&éhd%%%é‘W&ﬁer or

nine, ascorolc acl or cC

othehyihdes hisediteleret-Hnanalate a mikitieebf tlrmedrugrandwa watersiesoluble
i nvention may be eléher sal.t, for.

polymeéREP Ao ahers 1 24q Tae bk Defpetler el aidt sibstanse. (©
mettfotF ih ﬂféﬁc!Hé Q@?‘IS ‘r‘ﬁdl@&?la?%@ﬁtta%lﬁé's@xbbﬁénc@% a8dedBs & powder

ascor I C acl nore preferable than sodi um
wheasitpgranalatirand mlytureloﬁehemlmgaafm the wetargngoldblemabimer

substiien A Tpod e dand ARyRS sish GEmiing.afd R Ftsion-
moldﬁﬁﬁb@éﬁlﬁgs c@rﬁta’ir‘im@fﬁﬁb BRug'aed gidhutsTBbMalHieth tight Melecular
| ow™nol ecul ar wei ght acidi c substance. The

weightbasisxsuhstanags éhieinigh melesuireneighhaeifia Bibstaneegs added as a
oot 18] 2 B4 8 S e SO S o PRI EREA
advaricé@sthe coating liquid or the like for forming a coating layer when granules or.
tablets containing the drug are given a sugar coat or film coat containing the high
molecular weight basic substance, and (f) a method of packing capsules with
powders or granules of the high molecular weight acidic substance together with
granules containing the drug and granules containing the high molecular weight
basic substance. The high molecular weight acidic substance can preferably be
added in at least oné of the mixing step and the granulating step. More preferable is
a method in which the high molecular weight acidic substance is added as a

powder or as a solution or suspension to a mixture of the drug and the high -

~ molecular weight basic substance during at least one of the mixing step and the
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the property of low volatility. There are no
particular limtations on the ratios of the
wanvicpodant to the drug which are used in t hePoTaBENS/024254

i nvention, but for exanple, the oxidant can be

generally 0.01 to 10 parts by weight, preferably 0.02

to 5 parts by weight, nore ppeferably 0.05 to 2 parts

by wei ght, based on 1 part by weight of the drug.
granliiting s rothpsnvialy grbauleb inmivhidh alhingeediets vemiolzre ahiformly

the anti-oxidant, which is generally to 5 par
mixgsl,cate P Rbtained by thisingethod: Pasticlady pgefesa?t%etsg%fnet%é & which
the Iﬂ{;ﬁfr‘ﬁh%gppér %%lgh?aglf&‘gédb%tMCe"‘% g g ct%tr'lé éd&é’qg)oa mlxture of

eferab arts by [ based parts
the dhjagvm;tthe Hngh m;t]olebalaph/wg’abtmﬂmz sabstannpoNote trat there are no
accordi.ng to the present iny ter-
partiggigRimigtons b e Raberts e dhe dgiPt e ErGiang Sieps
|ncIL!Qﬂ%WéFﬁt%h§ %ber a Qrst:ttlthﬁq tRE SOLHHA Br lsBspdHsi Bt %ﬁh@ stabilizer,

nt1on y al so conprises a water-sol ub
but @(ﬁgapleanﬂthe solvantiackeidesaidaliol evateg ar agnixtelof th éqr@gomg,

articul ar |mt t|o op the water-sol uble
prefelably a0l Warer srehidtiafie st i redgin”ar conol
Exanpl es of the water-soluble sugars include, but
arenot limted to, |actose, sucrose, glucose, dextrin,

(Corpppsuumamnmdjthhdovvu mlecek@rnwe@t gridie subziense obtheike)

ﬁ'ﬁ?tpﬁﬁﬁﬁg%tﬁh %Ssmp Bﬁ:hrgg?% t e]nb % ‘{'ﬁé’et‘t'?(” is 3

phaﬁMédbdtn@éﬂmﬁp@mﬂomamaﬁrﬂhg b&owgmmeﬁmrf adight mefdic aniestance in
particular limtations on the anpunt

addrt@ﬂé@ theppnibAemengadreg. thﬁét%tre?te%laabwegét@%tlcéueet@ape and
the Fught 28 e%[l%frrtﬁ e bﬁ@t et | PReRC&R Y |ﬂﬁ|téttbrtsh§rl1 hoy the

esen |nven ~on ove anount 1S genera
low &mléﬁ%bwe@t@ﬂldlcm@fsmeh;y nbxec irbioRs ;tzhermabghtieal rmmposition

and Sor oradon byenbegRecaPaRa s T, G Hidle molecular
wetd][ﬁtb’a'sﬁ éu‘b@?arﬁiésér?d ﬂ@hlbﬁ' rﬁ@ﬁe%uFHresﬁéfg?Pﬁ laBidic é@@té@é&?éﬁé
ar maceutical composition accor

unlfcpmdyemxed nV\hen the dr@lgmnot’rbe l‘agmllmolaeglar?welght pgsic substance
are in dlﬁg%%t Bﬂgéerrsf ‘tﬁe'tc')v% arlncla culCa? e\t% SR{ Scﬁ%rgub% a‘chc%ugéh B8 mixed

into at least one of those phases in the pharmaceutical composition accordmg to
the present invention. It can also be coated either independently or together with
the high molecular weight acidic substance onto the matrix or the core in the
pharmaceutical composition. Note that an anti-oxidant can also be mixed in the
pharmaceutical composition in the same way as the low molecular weight acidic
substahce as described above. Of course, the anti-oxidant may be mixed together
with the low molecular weight acidic substarice or may be mixed in the
pharmaceutlcal composition separately from the low molecular welght aC|d|c
substance.

(Method of adding a low molecular weight acidic substance or the like)

‘As in the case of mixing the high molecular weight acidic substance, the low

~ molecular weight acidic substance or the anti-oxidant can be mixed in the
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exci pients, lubricants, binders and disintegrators as

wel | as preservatives, colorants, sweeteners,
wolemtaredsaer s, filmcoatings and the |i ke as neCEIBaNY 024254

Exanpl es of excipients include, but are not limted

to, starch, pregelatinized starch, crystalline

cellul ose, light anhydrous &7licic acid, synthetic

alum num silicate, magnesi um alum nate netasilicate

compbsltidmeuting @nyetespt gsring nultisle stepssofimahuideturing ther e
not limted to, magnesium stearate (Ml l ] nckrodt
phanmacetticalrompssi§ion. c Ahe jahmaleaiar we(atk pedigehstance can be

mlxﬁléqﬁle%ghelzgghgﬁ&ﬁl% % KighSABiddlaH v bg‘l't aEfdﬁ@ét%ﬁaﬁ&éjls

he ers |nclude ut are not
addéd rortired differeny dtepx yThiolow mrﬂéd:uﬂbosreerghteﬂd@rbcserblstar@eeqr the

arti SSEEEN %%%Q%%@@o%g% MR stepand the
grar\%ﬂ%?fﬁp sﬁéo agtﬁﬂﬁ Ll'%rﬁ rﬂ%d&ﬁcal% POt More preferably,

oxyrre ['ul ose, carboxynet hyl
the Iighl mbkwelaraxhveugmtracndrmdzsrtma asd fhe lopdimatecular weight acidic

SUbSGARORLROI ok AR ShierRETId RED b tranypting step of
manﬁf%ﬁ%‘fHeV&%m%ewﬂéal dBbpaHitor OAdHitiBh of thd Row molecular

par aoxybenzoi ¢ acid esters, chlorobutanol, benzyl
weigiit eolsig sulpstanes hy theagrtbRsidantistyat lisiesttp dhasrl aseestsiend

oo B e, S PSR A oo

mayBIaRdE$ as @qﬁow@ér m*cﬂmbéd (rs a0l wtidntprewspeasien or sprayed on.
chl orophyl | and iron oxide), yellowiron seég
i

In thisepse; @Negéfs,@‘ Qitﬁﬁilt&(@f the vk meleRulgk RIghRE! Lr?%st@éﬁces the
anti %%%%‘58{ L5nQthSHRR FIXRES dérn ggg’acﬂii'& %ﬁaﬂﬁé aré BHHES in the

sodlumsac arin, rum cyrrhnizate,

sam@?@@;ﬁ tthmddﬂtcm/metrmdﬂ; miays vlarweep@mmgpbaﬁhefsubstance or they can
pl asticizers includ are n

all bRiARpOR ocras SIEthodof Ry EXEmPIE. i e BignG Siedinbdgeh
moleli’élllé(re rﬁra%@&léﬁ étaﬁBtg céHfbeJ added @Q'ﬂ%\/\%r‘%\?hl!‘e th&low

oat i ng asesmc but are not limted to,
moldar;wiarowemrdmdrdmeubgﬂaoee loa Iaobe)xmqrdrlanaq:(ﬁﬁd)@la galulion ek e

susg e e g BRTOTAC MR S EREBb e ket e os =

powdBY RithEeGHixiry Steb vﬂfﬁret theubar nvlddurrt @eighs atrigsalsstahce or anti-
a conposition in which an anti-denentia drug is

oxidant is added as a solution or suspension in the granulating step, but these

examples are not limiting.

There are no particular limitations on the method of manufacturing the
pharmaceutical composition according to the present invention as long as it
comprises a step of mixing the high molecular weight acidic substance into the
pharmaceutical composition. The pharmaceutical composition according to the
present invention can be manufactured by a combination of the known operating
methods (such as those described in the Japanese Pharmacopoeia, 14" Ed.,
General Rules for Preparations). Taking a solid oral preparation as an example,
tablets can be formed by adding and mixing an excipient, disintegrator or the like

with the drug, if necessary, adding a binder to form granules, and then adding a

_ disintegrator, lubricant or the like as necessary.. Granules can be produced in
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stabilized, but preferably it is a conposition with

sust ai ned-rel ease properties or a sustained-rel ease
woneparetsdon, and nore preferably it is a matrPERTUPEes/024254

sust ai nedr el ease preparation. There are al so no

particular limtations on the dosage form of the

pharmaceutical conposition 2&cording to the present

i nvention, which can be used in any formul ation

roughIS}C’ché @'aﬁ‘;é wab lettablceaby ekeasiotigranulgtion,forisy grating nzm,parell
powder, ointient, injection, ouI tice, inhalant,

(coreoeontaining K8% suaspes AMVY) ene 2656 £gEn Sigreh (WM with aepovéflder

dlsp§rgﬁw¢o$téggbiﬁet@% fdoé o(?ﬁ\?é %ﬁ%ﬁ%}"ﬁé %‘tI%P olaé solution

(contétgtratidreabautd. 5od ZOW: @NN)é)lbbyitalmng ) blnddaMeInfttnemasé of capsules,
tabl ets, capsules, granules or fi ggw%ﬁanul es

gelatiyh fwsierypropy mpgtayicaldaee o5 othes s Srnde BiA wigh flye drug
togethdf V\R{heéﬁ Q&?lhl%?nﬁ'hgﬁ\% P{éaﬁnz%%]r & @Mhbﬁﬁ'tloﬁg Bﬁﬁ%‘léd ¥ coated

cont al ni ng ecul ar
with eejogitihg lzgEint eftlusdlane er fogktharewith grshading:agmt oned Igimt

oS LRSSl 5o R B LB AR

: ordepg:gh%sﬁl‘ffé?/b?@&eln?d’éﬁ {HeOEn1BRE @F dListajrtRi-eMbase pibiperties or the like.

stance are distributed i n the pharnaceuti cal
c ofip@ phaimaceutival coropesitingaedprsingtoctae presaniiegention can be

mangiGeb e Vohe oo B8 Toe Pats nd 3 G S H TR G o brce (Eisai co

Ltd.)SB24idf biceth/tellilbsé BraddeenanarEmeesitioRR, DewBiinicanCompany),
conprising a matrix containing a mxture of the

780 groff iEtizagint D@-5d (R$Hhn Kenibir g Coo KEo wnst %?eggﬁtlacﬁa%ea gre mixed in
substance and the hi gh nol ecul ar ht aci
2 QraGiORN et IRBUIRGON fSseRS ALY B B AoLipgHS Solution of 52 g

of hy%‘:‘éé@%r?ﬁ?l el ?HW@EaN?ﬁﬁd?ﬂmﬁoJ%EOth Hls%lv'éﬁ‘?n a suitable

nven on is ohe'in ug an
amosusomwrdcédwbmd;@thmmedmee 'Ulne fesulting gnawte&aﬁ@ hasitdisied using
ranul at ed. r additives

a raioeba, A S R OPER LTS HpSlaRe BT Siey AR iier 9 of
magﬁ@éﬁ%h’?&e‘éﬂr&t@ (Mhprkidd Ba%é?rln%()'ﬁia@éaldﬁgg@gsd‘f@%Mes is added

or a noisture-proofing agent or the lik
and Unmp andl a netary tgblativiogvarhinewgsnghen H@@snseob@b‘@fraﬁ@@lewawlth 8

mm Bhél@ﬁg&gﬁ&?@%ihﬂi%@g@apﬂgﬁ#\é{péﬂ R BQG TP IRET drdd g of
the tablet. Using a coating apparatus, these tablets can then be coated with an
aqueous film containing hydroxypropyl cellulose or the like as its main component.
Alternatively, the pharmaceutical composition accérding to the present
invention can be manufactured by the following methods. 130 g of donepezil

hydrochlonde (Eisai Co. Ltd.), 624 g of ethylcellulose (trade name Ethocel 10FP,
Dow Chemical Company), 780 g of Eudragit L100-55 (R6hm GmbH & Co. KG) and

.975 g of lactose are mixed in a granulator. Wet granulation is carried out by adding

an aqueous solution of 52 g of hydroxypropy! cellulose (HPC-L; Nippon Soda Co,,
Ltd) and 13 g of citric acid which are dissolved in a suitable amount of purified water
to the mlxture The resuiting granules are heat-dried using a tray drier, and sieved

to obtain the deswable granule size. After sieving, 1 g of magnesium stearate

: (Malllnckrodt Baker, Inc.) based on 99 g of granules is added and mixed, and a
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according to the present invention. Mreover, a phase

containing the drug and a phase containing the high
woubeoabesn wei ght basi c substance, each nmay CORPTIIBEOS024254

plurality of phases which are stacked in layers. In

this case, the high nolecul ar wei ght acidic substance

can be contained in at |easi® one phase of either of

t he phases. For exanple, the pharnmaceutica

rotarf GRIEHhd MichReCairiines Beousdtbtofoandabletsiwithts mm imegiameter
conprise a core containin the anti-denentia_dru

containingHl Q @gdzf?ﬁmnéaeml brdrch P@@SEQMZQ‘%m%Pﬁ h?gtgqbi?é Using
a ol i Soell BATVRrEAD RS0 I Bk BB, TR

contélﬁlﬁgthym@xyp‘ropw eelinibee amdhé filee @® itsinnainl copeporemtl, f or
exanpl e, may be a sustained-rel ease coated.
preparation. Note that there are no particul ar

Exarﬁgblgyat' ons on the core, which may be in the form of

ranul es or tablets, or other form Exanples include

t afeepresient WVenmmlsce)qIIalngd m)moae ietay! belewhisyng examples, but
coated directly on

| | b
the PRSSSSIUNRIINER i BOLITIEG STt alie o Ba UPHa 1R o ure
pharr?lfacQan?altd& sHBJré'Wer%' 2B Qﬁ’tlse&lhﬁfer@i@llg Bl aifgbl6 o were in

subst ance, ranul es in V\,hl ch a coating containing the
comM:ayioemmlrethﬁl efficiabdogumentsi stich @sshanlepanage IRhgrmacopoeia, the

di tl
sapafiisd Mg abRuE BT SO oE “200a PR Tfe Ry,
Pharfititctitisgkesdan poalt gFpcorggrni ng a |ayer in which the

drug and the high nol ecul ar wei ght acidic substance

are contalned in core granul es such as nonpareil or
(Exa&gﬁ h and a layer containing the high nol ecul ar
% baS|c substance. Use is nmade of tablets or

F&@%UItéble@ﬂ%thUf Ip%lnﬁﬁd&l@d‘ \gaaaldtied to endanixed gvitn 300 mg of
ayer contal njing.the_ ni r t
sl R B e e e
oo B SEE LR SRR (RN 0o o

and 798 ni}8f ERERE! bR the ﬁﬁi&gﬁé Wb@ 'heé@ efediime th@rrﬁd%tatlc chamber.
present invention na har maceut i cal COﬁ'pOSI tion

30 mgofhiaghesiuphetearate ilmh@dt Reker. ghc.invascaddad tpeanghmixed
with f5 8169 @‘Hé’rﬂl@é? C500 Tn LAFFIMBELMARFEs BarliPSd FieahtY B8lets

with an Autograph AG5000A (Shimazu Corporation) to obtain tablets with 8 mm in
diameter containing 20 mg of donepezil hydrochloride.

(Example 2)

A suitable amount of purified water was added to and mixed with 20 mg of
donepezil hydrochloride (Eisai Co. Ltd.), 500 mg of Eudragit L100-55 (R6hm GmbH
& Co. KG), 1000 mg of lactose and 500 mg of ethylcellulose (Ethocel 10FP, Dow
Chemical Company), and the mixture was heat dried in a thermostatic chamber to

obtain granules containing about 1% of donepezil hydrochloride based on the total

weight of the granule.

- (Example 3)
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and a phase containing the high nol ecul ar wei ght basic

substance so that the antidenentia drug does not cone
wonv@/cesbact with the high nol ecul ar wei ght b&eiraPrP2005/024254

substance. G anul es can also be formed by coating a

core containing the drug with a m xture containing the

hi gh nol ecul ar wei ght aci di 20 subst ance, and then

coveringthe core with a coating |ayer containing the

hi 2t nigpbfesiticaicidvaiseblvedan aGLitabhy amoenanﬁpurhedm@ﬂer was

nmol ecul ar wei 8ht aci di ¢ substance. (Method for mx %
addachie andymixesl w @QQrmg@fgiﬁﬂera%lbhxdrgeh@ﬂaﬁéﬁy?al Co. Ltd) 00 mg

of Exeb il 3o Honi SBaREE LBCAER IDBASHY of Rithe o 566 Fng o

ethyl@@ﬁ@ﬁ% (B‘Hb@%l i (ﬂf P HDSW@ i%Bﬁ@:oFrgjér@/? Aetheisdure was heat

contarning t | ecu aci di ¢ substance

dried im & t‘rerpimatatmamhm tomhqmgrammias aootaining gboot 1 #eof donepezil
rese i nvent i i.ther dr|n t he m xing step,

hydré?*&'ﬁu %t?%&dﬁ%gﬁ t@%’hﬂ‘ ﬁhﬁglrﬂnﬁﬁ step, coating
step, packing step or any ot her step in manufacturing

t he pharnmaceuti cal conposition or during nultiple
(Examrﬂpé) Although not limted to these, specific

?gﬁql Cor ' Sépygﬁeo)ggﬂ & { hg%&%s&éﬂqqg\% %Lg'it%le?‘ %%u?\{ of purified
waté?fQ\l'é%Cé’djdt’d m@hli@ﬁmhmhﬁgwﬂ@@nebbgl hy@bcmheemeal Co.
wei ght acidic substance is al so added, (b) a nmethod in

Ltd. )\/\ﬁD@hmg béEhd@gltd:o'l Q=66 4ROk GhoHh & @OCK L0818 af dactose and
pended in the_water or Iiher bi nde use

500 mg ofgetaw@pwgs%(lﬁmgcg} @OFJT’ AW Qj’r\%lcg oypany? and the mixture
was ﬁf%aﬁ&né@ﬁ?é W?ér?nd%‘?é t har d| ° %tgﬁlrﬁ@raﬁﬁléscbo@\%nﬁw@eabout 1% of

ecul ar wel g st ahce
donepezithiydnodhharide dgasedlaedhe dotaleieigitt (ﬂdfﬂ@gtﬁr&lﬂﬁbst ance is
added as a powder when dry-granulating a m xture of
the drug and the water-insol uble polyner substance,
a&ymet hod in which during the step of m xing and
conprg33|onnold|ng ranul es containing the drug and
gr 20mgeef @sparm: acicudisseved ha suitaklel amowtof puribed water was

a2y A Ui ERe B B ISR AR g K B0 R0 me
of EO8RAY!1@0- y@(r@@ﬁma@rr@rp&wx@m@mnng@fm@sé andi BBO mg of
coating liquid or the like for formng a coating | ayer

ethyidatiniogedAtHoee! 6OFP, Dow Chemical Company), and the mixture was heat
dried in a thermostatic chamber to obtain granules containing about 1% of donepezil
hydrochloride based on the total weight of the granule.

(Example 6)

20 mg of "ascorbic acid dissolved in a suitable amount of purified water was,
added to and mixed with 20 mg of donepezil hydrochloride (Eisai Co. Ltd.), 500 mg
of Eudragit L100-55 (R6hm GmbH & Co. KG), 1000 mg of lactose and 500 mg of
ethylcellulose (Ethocel 10FP, Dow Chemical Company), and the mixture was heat
dried in a thermostatic chamber to obtain granules containing about 1% of donepezil |

hydrochloride based on the total weight of the granule.

" (Example 7)
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tabl ets containing the drug are given a sugar coat or

fil mcoat containing the high nolecul ar wei ght basic
weubwmtiiamse, and (f) a nmethod of packi ng capsul eeTuP1005/024254

powders or granul es of the high nolecul ar wei ght

aci di c substance together with granul es containing the

drug and granul es containi nglthe high nol ecul ar wei ght

basi ¢ substance. The hi gh nol ecul ar wei ght acidic

S upG hriy\6fes sthlim ot s s sutvertitheal suitakde ahveastt ob paritdd water

the m xi ng step and_the granul ating

tep. More
was goged taBnd mixed With 20mg ¢f Qﬂnwalﬁyd?ﬁfg%ﬂﬁﬂ (saigo. Ltd), 500

o A e PO BSFoh BTRY o R BP el epfoo me

of etbglgg{MISQe @ﬁ?él FHEPVEHGRICRERICEI BBRTADT GarféithieNgixBire was

one he m xi ng step and thegranul ati ng step.
heatl driddhins theeymgstatic chamiberwhiobteinlgranuigs edintamnisg wiviogh1% of
are.uni formy mxed can, be obtained thi s et hod.
doneRgl *&Xf{faP*l";‘?y'B?é?aé?%{Wghﬁg"té H’Eﬂ‘ﬁd’f% AWt he hi gh
nmol ecul ar wei ght aci di c substance as a powder is added
to a mixture of the drug and the high nol ecul ar wei ght
(Examagle®)subst ance. Note that there are no particul ar

ligtations,on t | vent g [

e R PLT S N LN R iR Byl RE e By b0 Weter was adided
to afd ﬁ%cﬁ%itﬁ@@hgtd?@oﬁ@‘sétii AydrochivisipgEad Coot td. &S00 mg of

stabilizer, but exa es of the solvent include
Eudeﬁgﬂdh@Q—%va(aRéhrrbGrT@rlrﬁ&)@@rl‘éGbﬂQQﬁme&fé@(ﬁPﬁ@ and 500 mg of

referably ethangl, wat or e mxture t he

ethyRslugoR A5 Inaeeh ABGE; PPBHChRRISH (ariba il A e Miture was heat
drie&‘ﬁ"n Qtﬂﬁerﬁ?ds‘.{iét&f ShBRbaBOREIN dranlidsedontAIBing about 1% of donepezil

phar maceuti cal composition according to the present ‘
hydrochientedrases an thiedotehweightcdithe grgpudet i on contai ning a

| ow nol ecul ar wei ght acidic substance in addition to

the .anti-denmentia drug, the high nolecul ar wei ght
(ExdiAgle®@)subst ance and the high nol ecul ar weight acidic

substance. There are no |limtations on howthe low
noReeng af cysieigiet hyssoeheride Bissalyed in @ svitable amopnkof purified

wa G GERBERHANS BL IR A A e S I B
Ltd. TS o@%lJT; o E‘N%l!r@%ﬁ Lbesbs (Robst ensisH @dot KE)M @0 mg of lactose and
nol ecul'ar wei ght aci dic substance are unifornmy m xed.

500 \Whg of &ty ladliulpsan(&thideel hOER, BoheChemicalioghpargsaied the mixture
wasshue%?td%gg?n a thermostatic chamber to obtain granules containing about 1% of

donepezil hydrochloride based on the total weight of the granule.

(Example 10)

20 mg of methionine dissolved in a suitable amount of purified water was
added to and mixed with 20 mg of donepezil hydrochloride (Eisai Co. Ltd.), 500 mg
of Eudragit L100-55 (R6hm GmbH & Co. KG), 1000 mg of lactose and 500 mg of

ethylcellulose (Ethocel 10FP, Dow Chemical Company), and the mixture was heat
dried in a thermostatic chamber to obtain granules containing about 1% of donepezil

hydrochloride based on the total weight of the granule.

" (Example 11)
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are in different phases, the | ow nol ecul ar wei ght

acidi c substance can be mxed into at | east one of
wohom®7@sases i n the pharnmaceutical conmpositi ORCT/JP2005/024254

according to the present invention. It can also be

coated either independently or together with the high

nmol ecul ar wei ght aci di ¢ sub3%2ance onto the matrix or

the core in the pharmaceutical conposition. Note that

am 30 iof thdp@ill painoehisadd¢EFRKEd. L. ), B2 g of ethylcellulose
phar maceutical conposition in the sane way as the | ow
(Ethonsl éeEPaquecgamucaaiuQﬂmp@mwsﬁaﬁ @@f@ldi{@@&i/-'l @@rﬁ&a(&ﬁmn GmbH

& quc!l@:xo%;ur,g? ﬁﬂﬁégfﬂf nct «{;@? Qﬂ?g 2{@;(%3 Zn é’ Eb%rr]%@ed ! W&L&%Ew |on was
carriga %&f by] %dﬁh% é}hg@ﬁ@&%élaﬁbn &P5P %SdftHﬂ%WQﬁﬂtc%\IMose (HPC-

cul ar weil ght acidi c "subst ance
L: Nippen tSmdiadﬁoadiw rmt[;saul\keﬂmnmbettablaranwr@l@f puigfied water to the

iR Sl et Bl RS o B, P seveatto
obtamhéfdésﬂf@d"@?laﬁthlb spid. dABeSHBFNGNE @ Fmadise i stedieent
can be mxed in theconposition during any step or

(Mallingkrodt Bakari lice hasegor®O geefdracules vwas agded and mixed, and a

cora BB e ST RS0 P P TS i Bl o

10 my%ﬂdbﬁd@zhlrghrdmlcﬁmé iar20@emghbf weitdblet.s mngmmdrywenow
dded, ina different step, The | ow | ecu
(Japam CercaD). dhess HNRIR VAT Inet Byl WaEH S S T coating

cony g A Y TSR P s s

compdrasritpeobtarefinccoateditablets. More preferably, the high
nol ecul ar wei ght aci di c substance and the | ow
nol ecul ar wei ght acidic substance are added in at
Exa Zne of the m xing step and the granul ating step
manuf acturi ng the pharnaceuti cal conposition.

Ad’tBQ paf dohepbz hysoglblioside| (Eisaivioghtd. )aﬁ% @ ok athyicahdlese

(EthasR) A5, Rp RGNS GRmPARY. /B &o RAdIPAR LoPght (Rohm GmbH
& Copg{\l@e$ncg§%§t ?ctgée'\/v@eefﬂ& a9 %@Qﬁulgﬁ% %e?g%%glla"{’i%n%vas

ina so utlo or- suspensi
carrléé ro@& b? adi’dmd an bhusousiselution @ 52fg of I'Wduomyprbpylocfellulmee (HPC-

L; Nlppon SodeacéjioarLtéiA)/e clhgshcglvgg Ilndld Csuﬁgtg)lgtaarlnngfnt of purlﬂed water to the
mixture, and the resulting granules were heat dried using a tray drier, and sieved to
obtain the desired granule size. After sieving, 1 g of magnesium stearate
(Mallinckrodt Baker, Inc.) based on 99 g of granules was added and mixed, and a
rotary tableting machine was used to form tablets with 8 mm in diameter containing
10 mg of donepezil hydrochloride in 200 mg of the tablet. Using Opadry Yellow
(Japan Colorcon), these tablets were then given a water-soluble film coating
(coating amount: 8 mg/tablet) containing hydroxypropy! methylcellulose as its main

component, to obtain. film-coated tablets.

(Example 13)
130 g of donepezil hydrochlorlde (Eisai Co Ltd.), 780 g of ethylcellulose

- (Ethocel 10FP, Dow Chemical Company), 858 g of Eudragit L100-55 (Rohm GmbH
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anti-oxidants and the high nol ecul ar weight acidic
substance are added in the sane step, the addition
worbttdspdeosoay vary dependi ng on the substance oPCTIR3005/024254
can all be added by the same nethod. For exanple, in
the m xing step the high nol ecul ar weight acidic
subst ance can be added as a3dowder while the | ow
nol ecul ar wei ght aci di c substance or anti-oxidant is
& CoAf@thrith 784 §of {dtese alers usipsd B @ grarulatone Wistgranulation was
mol ecul ar wei ght aci di c substance can be added
carriegdadbby eddingamagyen)sss@ptiahpl 22 g1l NYSiPBreRy Paﬁulose HPC-
[
L; Nlﬁ'@{)l@god%%éj Et ﬁl#gs};o?\éé%ﬁn% §ﬁ'{gﬂl? %ﬁ{cﬂﬁt‘ Bﬁ Slit?égg\??/ggéﬁo@he
mixtureeand ﬂ%@mﬁu&mgagrenutm Wems meaigineiihemreg arteayrnbrler and sieved to
artlcular limtations_ on the thdof manuf {lng

obtaifiae slegirad geanUlR g1z oibesTieY Be: FORGRPRYN
Manﬂ{c?éc‘?&t %R“e\‘eiﬂ&ﬁ laa drfﬁg ogF. drirtw&gg%ﬁ&déa SEMd, and a

ecul ar "weiTg I ¢ substance into
rotary I’nablptmag naacobwtel wa$ usedpodormi tabletsvathpB anmedo digmetel containing

o LR b e T e o

(JapdR CHsteoh$ ‘t'ﬁéb@t%bléi@%r@%@rﬁ ylved d watdissol@slanig eoating
Phar macopoei a, , General Rules for

(coatmg pmmmmoaﬂ)g/tabé&ti) ngn‘@n@;b@ gvelozeialfely p"@taylp@l}ul@ge ag its main

exa t.abl C rmed by addi ng and mi xi ng an
Com%%@'FE t@n?b"a'&‘uf %33?9?%?'9@? the like with the drug, if

necessary, adding a binder to formgranules, and then
addi ng a disintegrator, lubricant or the Ii ke as
(Exapgd@ddhry. Granul es can be produced inroughly the same

nelslD o BB RIS et Pl e gPanRsiyBee
(Eth@ééM@F@r Howt @héﬁ'ﬁdal\@ér’ﬁpénﬂowzlg ofi EUrEEgit 0110083 @3HM GmbH
drug and additives, while spraying with water or a

& Ccs M(Bl)t aroch 508 grafdattpae weTeahzed ia gyraoulair (WWgr;anulatlon was

b
caniga L b e et Sobly BE38 ChuSRREH oy Retuioss (pc-
L; Nugaeﬁ R 68, Lhﬂ Jlsédleéh WM & Buitdisle HinvsLrit QI PILARED Wiskdy @rthe

XCl pl ent . hese p ar maceuti cal conpaosi tions can al so
mixtuye, enelttbel rwwtnngagr@mdemye&gbﬂat driachesingediy @ier, and sieved to

obtamot%et e%ﬁre\g'grgn&e shfed' Rﬂeragig()%g ( gaoiJ r%’gnesmm stearate

(Mallinckrodt Baker, Inc.) based on 99 g of granules was added and mixed, and a
rotary tableting machine was used to form tablets with 8 mm in diameter containing
10 mg of donepezil hydrochloride in 200 mg of the tablet. Using Opadry Yellow
(Japan Colorcon), these tablets were then given a water-soluble film coating
(coating amount: 8 mg/tablet) containing hydroxypropyl methylcellulose as its main

component, to obtain film-coated tablets.

Example 15
3.5 g of donepezil hydrochloride (Eisai Co. Ltd.), 37.8 g of Ethocel 10FP

(ethylcellulose, Dow Chemical Company), 22.4 g of Eudragit L100-55 (R6hm GmbH
& Co. KG) and 73.5 g of lactose (Pharmatose 200M manufactured by DMV

- Corporation) were mixed in a granulator. Wet granuiatidn was carried out by adding
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nol ecul ar wei ght acidi c substance or an anti-oxi dant
of the present invention in order to mask flavors or
wonp@rarodshe enteri c or sustai ned-rel ease propePCTAB2005/024254
the like. 0 The pharmaceutical conposition according
to the present invention can be manufactured by the
foll owi ng nethods. 130 g of34onepezil hydrochl ori de
(Eisai Co. Ltd.), 624 g of ethylcellulose (trade nane
R @@\;5;61’1 eR pasilose/ &P QL Nlﬁntd‘t Sgda Co.,
ana 00- SSéOIRohm Gmb % chgrﬁgnd 988 (?‘Plagt ose
Ltd) chssebveﬁrm a syitahle ameknt Mur@eamtaf g @'XMﬁr 26 Tanesulting

granH%a?vg%'ﬁgﬁgggﬁr%ggﬁ Q%uli?%ia %’#Hbga S?évlsﬁ%stpon dthe &)eswed gr§nule

size BK%S;%W@%HIH Aftsrdiziag| 80 &lg)omtalmﬁnpsﬂeafatedl\/lamle KGaA,
e mxture. The resultin ranul s . ar

Germanyigbaseehary 5890 81 otgranses %%@QSW%@ ik 20 Aytaoraph

| AGS?@F\%bﬁlﬁéﬁFgo@Ecﬁgﬁoﬁﬂ Y& yg%ase égg&gﬁl%s%mrﬁﬁ%@d Sroduct

nckrod I nc. gr anul es
with Bamadeetiameterrdoneainingris ma affoicmepe(zdlbiydtomg)rtmdhlm mgrof the
t hen be usedtoformtable h.8 0 mMmin dianeter
prodeghvdina RMPECSRLH PrasSHED &Y f?‘ﬂﬁ?at ochl ori de' based on
200 ng of the tablet. Using a coating apparatus, these
tabl ets can then be coated with an aqueous film
Exampret%ni ng hydroxypropyl cellulose or the like as its

SET A o D
(eth;ﬂ@é\ﬂl@scet lb”og&’c%&rr@gﬁll b EQW)EQZ'?é%@@dr#?Q_ﬁ)OI% (Rohm GmbH

nepezi'l I sal  Co. Lt 624 g of

& C@tkm a6di Vslcmsg of tdotekse maadmzmmmmfamwed:bmmm
nPany) 780 g .of Eudraglt L 100- 5? Roh cﬁ‘ % qdi
Corpazp W@‘?ﬁ“@e@fml%@&a@g@ o Vgt ernY ﬁt%{‘\(‘j?%ﬁafréﬁ Put by adding

an é\éﬁ[eoﬁé gﬁlﬁo@ﬂ ggﬁ g 8 o %hﬁg?%ﬂ) g?”%g?"f (pen. NE%@H%oda Co,,
Ltd) Narpop Ort23p dBici€ic acndtdlis)scm&di ih3a suiteble lamoumt af:purlﬁmﬁ whter to the
are dissolved.in a s i-tab

 mixigts e e seanlind sfa e HRrS RaTEHSe e BaY hief bt bRlad 1o

obtaH‘?{HBJ?I@sMeHanaﬂﬁleeélze G ﬁévﬁé(rerﬂlll OAﬂ)@ft s?ltlﬁgt benipei clbiuen

e size. After sievi ng 8 ?HESI um st ear ate
stea(a‘dbl (Mandkrt(ﬁaABaeem;anyhl@ageobmé 09 m@9f graptlag wasegeded and

ed
mixach e ARy AL RLTEaRY G Bo o AR AR LRgR o Ttk =
compressmn—molded product with 8 mm in diameter containing 5 mg of donepezil
hydrochloride in 202 mg of the product, with a compression pressure of 1200 Kdf.

Example 17

3.5 g of donepezil hydrochloride (Eisai Co. Ltd.), 37.8 g of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 22.4 g of Eudragit L100-55 (R6hm GmbH
& Co. KG) and 73.5 g of lactose (Pharmatose 200M manufactured by DMV

Corporation) were mixed in a granulator. Wet granulation was carried out by adding

. an aqueous solution of 2.8 g of hydroxypropyl cellulose (HPC-L; Nippon Soda Co.,

Ltd) dissolved in a suitable amount of purified water to the mixture, and the resultlng

granules were heat-dned in a tray drier, and sieved to obtain the deswed granule

. size by a power mill. After sizing, 50 mg of magnesium stearate (Mallinckrodt Baker,
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contai ning 10 ng of donepezil hydrochloride based on

200 ng of the tablet. Using a coating apparatus, these
woablegreozcan t hen be coated with an aqueous fi POT/JP2005/024254

cont ai ni ng hydroxypropyl cellulose or the like as its

mai n conponent. Exanples The present invention is

explained in nore detail beBdw using exanples, but the

present invention is not limted thereto. .The

Inc.)askdetiore5006 Y bigrahalcBadsadesd aaalmummﬁi &h @dugogreph
reagents commercially available or were in conplia

AG5@00A (Shisnazy C@rmraa@abweﬁwe@@am%@ q ﬁ@ﬂ@é@%ﬁ*@k@oldeg product

i BTSRRGS0 SR RS of o
prodlf withJdPEoARPdssior Prewspreofl) 200 Kgi.t abl e anount of

purlfled wat er was added to and mi xed with 300 ng of
donepezil hydrochloride (Eisai Co. Ltd.), 375 ng of
Exar?@%\(/) §e| | ul ose (Ethocel 10FP, Dow Cheni cal Conpany),
ng of Eudragit L 100-55 (Rohm GrbH & Co. KG and
798 S@Obﬂomqmﬁzplslwdraddomdim (HEisait Goe Ltdhs ey afftboce! d Ok P

th tatic chanb
(sthylRallioss: om ChaaRiea] ComeaTy wad At CERSihkT (28 dRAThGmiH

& o, hand el 0 e € (hrBindodd e BoiinlictBia by Sy

Cor;ﬁo'?ﬁtléﬁzwer@orh%cﬂh' PHantiatebt Aish g?@h]l@ttcﬁh wh ltafrigaoiinby adding
di amet’er contai ning 20 ng of donepezi | édrochlorlde

an guErRaupBelutipn &f 28 g4 hydemyarapybreulpse (RCuEtNippasSoda Co.,

LT e B i 208 i slhee s Malflg AR bppyrtiad weer o the

mlxtll%)a'ﬁa thEebsuIGHE rénles W heaBafledin atralya:h’[ansan@mdaved to
of ethyl cellul ose (Ethocel fJ.OFP n]f
obtagah GBI B ROYRGH e G 50 51 O Fidgnesium

stea?%t%&@f%@g &%tmef a%r b3 5@5@2%c§§gégﬁﬂfe§'vﬁé§‘gdded and

onepe2| or| d on the total
mixed, and an Autograph AG5000A (Shimazu Corporation) was used to make a

compression-molded product with 8 mm in diameter containing 5 mg of donepezil

hydrochloride in 202 mg of the product, with a compression pressure of 1200 Kgdf.

Example 19

980 g of donepezil hydrochloride (Eisai Co. Ltd.), 3780 g of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 2660 g of Eudragit L100-55 (Rohm
GmbH & Co. KG) and 6188 g of lactose were mixed in a granulator. Wet
granulation was carried out by adding an aqueous solution of 300 g of
hydroxypropy! cellulose (HPC-L; Nippon Soda Co., Ltd) dissolved in a suitable
amount of purified water to the mixture, and the resulting granules were heat-dried
in a fluidized-bed drier, and sieved to obtain the desired granule size. After sizing,
0.3 g of magnesium stearate (Mallinckrodt Baker, Inc.) based on 99.7 g of granules
was added and mixed, and a rotary tabletting machine was used to form a tablet
with 8 mm in diameter containing 14 mg of donepezil hydrochloride in 200 mg of the
tablet. Opadry purpie (Colorcon Japan' Limited) was used’ to give the resultihg tablet
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wei ght of the granule. (Exanple 3)20 ng of citric acid
di ssolved in a suitable anount of purified water was
wadaeh7030and mi xed with 20 ng of donepezil PCT/JP2005/024254
hydrochl oride (Ei sai Co. Ltd.), 500 ng of Eudragit L
100-55 (Rohm GmH & Co. KG, 1000 ng of | actose and
500 ng of ethylcellul ose (EBfiocel 10FP, Dow Cheni cal
Conpany), and the m xture was heat dried in a
a waté‘reédmﬁlbaﬂlmccdéﬁmg’%htélﬁmgb‘ty@lrdiky@rww Inwhykmetlalbee mg its main
about 1% of donepezil hydrochlori de bas on the total
compeiefiit(ceatingramgriah @ r@g/tehzl%)rrﬁ%ﬂut)g ipdil WgCQﬁteg 6@%'%
di hydrogen citrate di ssolved in a suitable anount of
purified water was added to and m'xed with 20 ng of
Exarfprep®zi | hydrochl ori de (Ei sai . Ltd.), 500 ng of

'ggé%g@t"éﬁ@%ggégﬁﬁy( @peébgﬁﬁa 5883 oo & siogel 10FP
(et Tl Pﬁ%'@g%%%gg% 2240'g 8 i dBR LRLs (Rt

Gmb@@@tﬁ{bn' ‘6538 oPlacirRapeH mlxamdh@p@rlamai@r based
on the \/\/elgh of the granule. (Exanple 5) 20 ng

granofati@spe®s carr@a aitdiysadsling anjanugoysisokbioca il obf

v B e R ARG S8 0 Gy 0B % Qe

amobHE6R8lIrifidd \1/9@375(5 tHeRemaufSTINd&hEresuitihg gﬂé}ﬁlﬂeweoé heat-dried

| actose and 500 ng of ethylcellul ose (Ethocel

in 2 Dol ened ArionBB e btandhaiseRed RS RGHS. ahgsizing.
05 By BabRBSIFR S Ao EIGi S etk 007 .o ramis

was @?idbh%rtcgmed/\end fat ro®érytt!alelegrraﬁulaeh|ne Emsmised &) fazm artpblet

with Ui rediameeler Copa i a1a of SeheiE e dHIoHP rg2eh ma of the
| ' :

tabl%u hae pLLJ?%EI%O(@?B ? 0 gﬁpéﬁlﬁﬁlte@vaé—&)ged to g% r;[gﬁg rédulting tablet

a wdteucsolﬂbleaiﬁm sddtingcarttaining hydroxypropyl methylcellulose as its main

component (coating amount: 8 mg/tablet), resulting in film-coated tablet.

Example 21

1400 g of donepezil hydrochloride (Eisai Co. Ltd.), 3500 g of Ethocel 10FP
(ethylcell'ulose, Dow Chemical Company), 2520 g of Eudragit L100-55 (R6hm
GmbH & Co. KG) and 6118 g of lactose were mixed in a granulator. Wet
granulation was carried out by adding an aqueous solution of 420 g of
hydroxypropy! cellulose (HPC-L; Nippon Soda Co., Ltd) dissolved in a suitable
amount of purified water to the mixture, and the resulting granules were heat-dried
in a fluidized-bed drier, and sieved to obtain the desired granule size. After sizing,
0.3 g of magnesium stearate (Mallinckrodt Baker, Inc.) based on 99.7 g of granules
was added and mixed, and a rotary tabletting machine was used to form a tablet
with 8 mm in diameter containing 20 mg of donepezil hydrochloride in 200 mg of the
tablet. Opadry red (Colorcon Japan Limited) was used to give the resulting tablet a

water-soluble film coating containing hydroxypropyl methylcellulose as its main

. component (coating amount: 8 mg/tablet), resulting in film-coated tablet.
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et hyl cel | ul ose (Ethocel 10FP, Dow Chem cal Conpany),
and the m xture was heat dried in a thernostatic
woheosne093b 0 obt ai n granul es cont ai ni ng about 19€oOiIP2005/024254

donepezil hydrochl ori de based on the total weight of

the granule. (Exanple 7)20 ng of sodi um ascorbate

di ssolved in a suitable anolint of purified water was

added to and m xed with 20 ng of donepezil

hydrochl ori de (Ei sai Co. Ltd.), 500 ng of Eudragit L

100-55 (Rohm GmH & Co. KG, 1000 ng of | actose and
Exangoe 2%y of et hyl cel | ul ose (Et hocel 10FP, Dow Cheni cal

OB bt 8RS NBYIrSLABAAS SR fd. £B500 Fof Ethocel 10FP

In granu cont=al ni ng

(ethwéénutosb"/mﬁm oReRReH Idorhwéhwc:kﬂszn y&f ErBagit bH00-bE (R@m
wei ght of the granule. (EXanplé 8) 20 ng of cysteine
Gmbéi & Co. We@) and 8968ig aitibetosaane nmkepum afgredulatareWWeks

added t d th 20 d |
aranfigti aasaTea okt S Adeing gn HlySoub SITBSE T dan et ¢ o
(
Py g B L S o O TR o e o enftable

|
amo@ungf gy fiedavater teethel midure, aad thféeasuhtmgalranul%s were heat-dried

s WS AT e

| Bgnesiufte8FA8 léM%lhr(cEPﬁMBbReB)lné@ bmgeofoncsm g cnfegranules
ydrochl ori de dissolved in sui tabl e anount

was pdded cad rxeds anaa ratarsdeleiingashiae woasttvﬁe?otorfa"a@ tablet

it SSRFEF U SER% F HocBor T 200 o e

tabldt aOeiy pedl (GHBraum .tépaﬁ hiyrlited) mbomed(tﬁtmm: e r:B(SEI%ng tablet a

water SO 862G BORAIBG S GBIRY TS GRIBLSS a ke fiin

com;g%rﬁ é%é&t?’ﬁ%%nﬁ Pltgﬁfé?)p ?e’sldltlrf@/ Wﬁlﬁh&é&tég ¢athlased

t ot e granule. (Exanple 10) 20 ny
of net hi oni ne di ssol ved in a suitable anmpunt of

Exarﬁp( % ed water was
1610 g of donepezil hydrochloride (Eisai Co. Ltd.), 3080 g of Ethocel 10FP

(ethylcellulose, Dow Chemical Company), 2940 g of Eudragit L100-55 (R6hm
GmbH & Co. KG) and 5908 g of lactose were mixed in a granulator. Wet
granulatibn was carried out by adding an agueous solution of 420 g of
hydroxypropy! cellulose (HPC-L; Nippon Soda Co., Ltd) dissolved in a suitable
amount of purified water to the mixture, and the resulting granules were heat-dried
in a fluidized-bed drier, and sieved to obtain the desired granule size. After sizing,
0.3 g of magnesium stearate (Mallinckrodt Baker, Inc.) based on 99.7 g of granules
was added and mixed, and a rotary tabletting machine was used to form a tablet
with 8 mm in diameter containing 23 mg of donepezil hydrochloride in 200 mg of the
tablet. Opadry red (Colorcon Japan Limited) was used to give the resulting tablet a
water-soluble film coating containing hydroxypropyl methylcellulose as its main

component (coating amount: 8 mg/tablet), resulting in film-coated tablet.

AN

- Examples 24 to 30



added to and m xed with 20 ng of donepezil
hydrochl oride (Eisai Co. Ltd.), 500 ng of Eudragit L
woQMea5093R0hm GbH & Co. KG, 1000 ng of | act oBeTAPZH05/024254
500 ng of ethylcellul ose (Ethocel 10FP, Dow Cheni cal
Conpany), and the m xture was heat dried in a
t hernostatic chamber to obt¥ n granul es containing
about 1% of donepezil hydrochl oride based on the total
wefrEtilmpEodtaa tablefsitowr iKPaipleel ddn b3 @reparbddmmeerding tto the
hydrochl oride (Ei sai Co. Ltd.), 312 g of
methedreseribed abeve.Et hocel 10FP, Dow Cheni cal Conpany),
[Tab%%l%g of Eudragit L 100-55 (Rohm GrbH & Co. KG and
4 g of lactose were mixed in a granul ator. Wt

granul ati on was Cc@gyTEU OptTOY 4 T} agueous
solution of 52 g o¢f hEd OKY PLOPY b, pse (HPCL;
Ni ppon Soda Co., l-@ﬁ & %sé e |i R abl e anount
of purified water [&p khe m Xtyrs he resulting
granul es were heat—grfe—psimg—s drier, and
sieved to obtain t% depi [ edl gre 2. After
sieving, 1 g of mMGRES |H| 8{pqdry é nckr odt
Baker, Inc.) basedpn[ 9P p o¢f |gr was added and
m xed, and a rot aytpbier g va$ used to form
tablets with 8 nmjizh di pngt ¢(.|ca i hg{10 nmg of
donepezi | hydrochl|G& R 31#2%% ngltablet. Using
Opadry Yel I ow (Jagan [Co| of con), s tabl ets were
t hen given a wat er—sertupte—fi+Hm tTg—( coati ng
anount: 8 rrg/tabletg cont ai Migg |h L PX) it opyl
met hyl cel | ul ose ag g{ts&’nﬁ 8 gcw%cﬁvw %0 obt ai n
filmcoated tabl etlgs [Ekanplle |1 3D ¢ ¢of donepezil
hydrochl ori de (Ei ga—per—Htg——162(— v
et hyl cel  ul ose (Etjhocgl | 1QFR Chemi gal Conpany),
780 g of Eudragit |[IEPPiSPT % gzn§-h°&g(:o. KG and
988 g of | actose v&%e m X(Fd 11 glapullagor. Wet
granul ati on was cg~—pet-eit—tby ey aqueous’
solution of 52 g ‘cfﬁh/d 0 yprqcpyl cel |l ul gse (HPCL;
Ni ppon Soda Co., UtS%|d|3$&|vHdeid § ® §t abl e anount
of purified water [b {he miACUre] hn¢ §he resul ting
granul es were heat “dr-efi s —a—a& Her, and
sieved to - - J e
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obtain the desired granule size. After sieving, 1 g of
magnesi um stearate (Ml linckrodt Baker, Inc.) based on
wO20w/00093gr anul es was added and m xed, arid a POTAP3005/024254

tabl eti ng machi ne was used to formtablets with 8 nm

in dianmeter containing 10 ng of donepezil

hydrochloride in 200 ng of i%he tablet. Using Opadry

Yel | ow (Japan Col orcon), these tablets were then given

a water-soluble filmcoating (coating anmount: 8

ng/ tabl et) containing hydroxypropyl nethylcellul ose as
Examples @dite Sonponent , to obtain- filmcoated tablets.

By ool R s 1 D 5061558 ponent
was vt ihad n@faﬁa%g rr%%gﬁtm?) ?ﬂ?(tggfl wagi thkén 200 530 Rib tablet using

an Aghagranta G000 (GiRd SarerraNgs) EapPebt Gk Shyaalrignt 200
mo) PRpEMARY Fy Rty g hirera G oS FUR IO BPmo of

memamtinethydfoghloride.ed water to the m xture, and the
resulting granules were heat dried using a tray drier,
[Tabighdl sieved to obtain the desired granul e size. After

Si evi A 1 g of magne3| um stearate (Ml linckrodt

Bake on 99 g of granul es was added and

m xe arotarytabletlng machi ne was used to form
t abl-ets—wth—S—m+A—trarreter—contarmng—30—Tyof
dongpexmkE (twctmmmmwel in 20yBMDPAR t he t|E&EXAMPLESI hg
mairv Yel |l ow ((Janan C b! el-s—wer-e

t hep gi vBonepemilt HE! sol upl e fi | nEisaiat i ng (qoatidRP

amtm,t %ltﬂ&él%'p@t) copt al rmamhmwaxyprcpyl 750
rre abWi r\n ot L0

Hose—as—+tS—patrn—cot IICIIL, UUL A
fi 1 fn coatudragibb¥lls (Eanpl e fg\ M30 g ol do Idgﬂl
hyg QAU TOSE (FloWLaaiodjol Lt d. ) Me88R g of - 420
t . I
56| WAGNEGII STERRATE | 207+ MO, C2] CoTReTY),
598|g of |actose weFetahim@dd i n a granul at dr \RR00

granul ation was carried out by addi ng an aqueous
solution of 52 g of hydroxypropyl cellul ose (HPCL,;




Ni ppon Soda Co., Ltd) dissolved in a suitabl e anount
of purified water to the m xture, and the resulting
wgonrersresower e heat dried using a tray drier, ®QUJP2005/024254

sieved to obtain the desired granule size. After

sieving, 1 g of mamgnesium stearate (Ml linckrodt

Baker, Inc.) based on 99 g 4f granul es was added and

m xed, and a rotary tableting machine was used to form
[Table@)l ets with 8 nmin diameter containing 10 ng of

donepezil hydrochloride in 200 ng of the tablet. Using

Opadry Yel Il ow (JappngOprqrcpn), ffhesq tabllets were

then given a water} s®Bl pblfe fillmicoftijng} (doati ng

anount: 8 ng/table )‘ﬂcagta;ni ng hgtedxypedey!

net hyl cel | ul ose as|iZ&s| 8dii2| ¢onplon¢ht|, =1 & |obt ai n

filmcoated tabl et 5.§E(an e 15 B. % d ol donepezil

hydr ochl ori de (Ei shiiiCp. i, ), B7!8 |g ¢f |[Et hocel 10FP

=1

(et hyl cel | ul ose, Dpw-Ctfrernirta—T< 5 124. 4 g of
Eudragit L 100-55 [Rehfn GnbH & b. [KG) @nd 73.5 g of
| act ose (Phar mat osg EO)M rgpuflast uled b :
Cor poration) were Ti%ejg' r]ea'gr%mul @tcﬁ

granul ati on was cafr&e¢l dut|by "apdiingan]aqueous
solution of 2.8 g ¢ffhydrloxyprlopl! |cel | 4l gse (HPC-L;
Ni ppon Soda Co., L d:k. H-SIsotvae—n i

[}
of purified water {owmthe [m xtyre}] and t
granul es were heat {dHi ¢d_|i
to obtain the desi
After sizing, 50 call cf Om st eqrat e
Ger many) based on ngl of drapulles| was

m xed, and an Auto O A-SHH-FpZt rporation)
was used to nmake a ressiion- npded product with 8
mmin dianeter confaini 5|ng ofoqongpgzi :
hydrochl oride in 202 81 he p'Ec uckgwth a
conpr essi on pressurego 2@()5&9-% cihaahglle 16 3.5 g of
donepezi | hydrochl ¢r&d¢ § ERsd | £p° [I@Po), B7.8 g of
Et hocel 1QFP (ethyllcg I| g Fo¢E [@@(:%rrﬁc al | Conpany),
22.4 g of Eudragit |L>1( 55 ( Rohpigd }-g& . KG and
73.08 g of | actose|(Pha-hpRese 208N npnyf apt ured by
DW = =
° E
~lw|®
= 8lkls
Ll — 1O ™ o |
S |Qlal¥igl. | &|<
M |2 [T|E(8]2]u]L|u
= |2|2|512|=[E|@
W | 3 |E|3|z|3|3|E|=
o L [8]8|®S|alul2
| o [El£|5|3|<|8|f
m w é’ wisjw E =
< = w O|o
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(Comparative Example 1)

300 mg of donepezil hydrochloride (Eisai Co. Ltd.), 750 mg of ethylcellulose
(Ethocel 10FP, Dow Chemical Company), 1920 mg of Iac’;ose and 30 mg of '
magnesium stearaté (Mallinckrodt Baker, Inc.) were mixed in a mortar. 200 mg of

. this mixture was taken and made into tablets using an Autograph AG5000A
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Corporation) were mxed in a granul ator. Wt

granul ation was carried out by adding an aqueous
weabestaresoof 2.8 g of hydroxypropyl cellul ose pEPGPL0Ps/024254

Ni ppon Soda Co., Ltd) and 0.42 g of citric acid

di ssolved in a suitable anount of purified water to

the m xture, ‘and the resul t4lng granul es were

heat-dried in a tray drier, and sieved to obtain the

(ShinflEA] CefbaAIM 18 dbtan thbicts wMem i diaietatcostaining, 2®ng of
ng of cal cium stearate (Merck KG&GA, Cernmany) based on

doneﬁeﬂld)hyl@m@hlogdanul es was added and m xed, and an
Aut ogr aph AGS000A ( Shi mazu Corporation) was used to
make a conpressi on-nol ded product with 8 mMm in
(Congjaﬁlgﬁ\}@Exgm teapni ng 5 ng of donepezil hydrochloride.in

1;§§I§)nr%ggf dtgﬁgﬁgélgﬂgggoghgrltegdglség%pgﬁ O@pdﬁgiﬁehmlgﬁglulose
Ethcfcgg ﬁ@'rgcﬁow)‘%ﬂe}mcébo& rﬁ)é ?%%ﬁg %fglig’gt%se 300 mgf of citric acid

and 30igipai thagnd$lQrmbstebRib tValtindk@ dEBakeG) Inan wers m}xgd 1 a mortar.
| act ose (Pharnmat ose 200M manut ct ur e

200 108145 R THF CEF PR oGS (G HP B Gl Autograph

A G B P e e 1S

20 myi qsfrdnne‘@edﬁxh(]br.qchlﬂrhh)e di ssolved in a suitable amount
of purified water to the m xture, and the resulting
granul es were heat-dried in a tray drier, and sieved

Co%rgm,@mamp,@e g83| red granule size by a power mll.

er sizin of magnesi um st earate

( I\fhlSUltabIIeraﬁmurBan@Uﬂflﬁd wa gra\yea aéiﬁegde@ﬂsﬁgmesﬁd Q¥iEHEP 8 of

741
done@ﬁzﬂg}yg{qc (3r'qﬁ;?g(§%e%gqu o%rg%@glg %ﬁ%@gr@
ethyl@é%%é (PiHoBeB1 OFP | Dowi @ﬁm’h&el Com;:r:any) mpcﬁth&gnmture was heat

donepezil hydrochl oride in 202 he. % {:
driechinca therewsialic gasekerte Qﬁa'mﬂﬁémmgﬁ E&%{ bebo i"/fsmfgdonepez"

Lt d ), 37 8 g of
nyarBeBABE R LR e S eSeRe i Cai company)
g% 6189 offEludraglt L 100-55 (Rohm GrbH & Co. KG and
0] t

(Co a’uvg Exampag ?se ( Phar mat ose 200M manuf act ured by

20 mg of disodium citrate dissolved in a suitable amount of purified water was
added to and mixed with 20 mg of donepezil hydrochloride (Eisai Co. Ltd.), 500 mg
of Eudragit L100-55 (R6hm GmbH & Co. KG), 1000 mg of lactose and 500 mg of

ethylcellulose (Ethocel 10FP, Dow Chemical Company), and the mixture was heat
dried in a thermostatic chamber to obtain granules containing about 1% of donepezil

hydrochloride based on the total weight of the granule.

(Comparative Example 5)

20 mg of sodium citrate dissolved in a suitable amount of purified water was.. .
added to and mixed with 20 mg of donepezil hydrochloride (Eisai Co. Ltd.), 500 mg
of Eudragit L100-55 (R6hm GmbH & Co. KG), 1000 mg of lactose and 500 mg of

ethylcéHulose (Ethocel 1OFP, Dow Chemical Company), and the mixture was heat
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Corporation) were mxed in a granul ator. Wt

granul ation was carried out by addi ng an agueous
weabastareasoof 2.8 g of hydroxypropyl cellul ose eERTPLONS/024254

Ni ppon Soda Co., Ltd) and 0.42 g of citric acid

di ssolved in a suitable anount of purified water to

the mixture, and the result4hg granul es were

heat-dried in a tray drier, and sieved to obtain the

driedigisd !‘n@dn@é@‘ﬂlwcﬁaﬁhb?a toybeaim graules cbntaiding absutzi ¥gof dhepezil
ng§o magnesi um st ear at e E | 1'i nckrodt Baker, Inc.)
hydreehjeddehaseonitge detabyaight esthReragitfed and ni xed, and
an Aut ograph AGS000A ( Shi nazu Corporation) was used to
make a conpressi on-nol ded product with 8 mMm in
Congt%aga‘ﬂeE?amﬁil@Eml gg 5 ng of donepezil hydrochloride in
rrgoteprouc i on_pressure of
P e e I S R R e

was %E?E@Fcel ﬁgg‘gx"”tﬁ@%ﬁ% oftlon Cgﬁglgﬁ%ﬁ%znge (Elsal Co. Ltd.), 500

mg JERUdeggit L100-85- (FHHhRGmMbIEEbE0EKG), 16@) manaf Iéctb89 ag1do500 mg
| act ose were nmxed in a &ranul ator. Wet granul atjon

of etiwlselidose dethogel HIFRJIOWM rmmlsahegm@agw) @niddhedwxwé WS

et PO RBA SR8 o Al B3RP 550 1 o

dondpezil hgdrickldHide basst bheng malIWenggt of thewrasuleer e
heat-dried in a fluidized-bed drier, and sieved to
obtain the desired granule size. After sizing, 0.3 g

(Cor%a%gggg(gtﬁﬁl t?zar ate (Ml linckrodt Baker, Inc.) based

nul es was added and m xed, and a
r Omlmg cbfagjy@hteldngsoimdunmasummgemmm of punﬁl@d wakdrewas added

to ang)HsEHGR PRI 5 zi@grenéch@ﬁf A Bafe ERaChas LD S me of
Euafeg |0P955 (RBAR ShiB §Do.88), UDRR e Flatfodd\éind 500 mg of

t1ng coati ng

ethyfdéﬂbléb@ (mghoRedn ewpoawcthémtoayb@ermaﬂy@smame it \mas heat
omponent (coating anount: 8 np/tablet), resulti

drled in a\thﬁﬁ&mbﬁttcaméﬂmbe@@a?ﬁi@l@ 9!@”‘1'@§(§P@t%$lnacﬁ#@¢%£|4g of donepezul
v BEHER LR 5 el i o el T, 55"cs) 10
Eudragit L 100-55 (Rohm

(Comparative Example 8)

20~ mg of disodium edetate dissolved in a suitable amount of purified water
was added to and mixed with 20 mg of donepezil hydrochloride (Eisai Co. Ltd.), 500
mg of Eudragit L100-55 (R6hm GmbH & Co. KG), 1000 mg of lactose and 500 mg
of ethylcellulose (Ethocel 10FP, Dow Chemical Company), and the mixture was
heat dried in a thermostatic chamber to obtain granules containing about 1% of

donepezil hydrochloride based on the total weight of the granule.

(Comparative Example 9)

A suitable amount of purified water was added to and mixed with 20 mg of
donepezil hydrochloride (Eisai Co. Ltd.), 1000 mg of lactose and 1000 mg of
ethylcellulose (Ethocel 10FP, Dow Chemical Company), and the mixture was heat
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GH & Co. KG and 6538 g of |actose were mxed in a

granul ator. Wet granul ati on was carried out by adding
wano@guesus sol ution of 350 g of hydroxypropyl PCT/JP2005/024254

cellul ose (HPC-L; Ni ppon Soda Co., Ltd) dissolved in a

suitabl e anount of purified water to the m xture, and

the resulting granules weretheat-dried in a

fluidized-bed drier, and sieved to obtain the desired

drieddh efmdkEtic chbhfer $b dbfin gParkilgs ebntalrdng sbbot 1% of donepezil
stearate (Ml linckrodt Baker, Inc.) based on 99.7 g of

hydreghienidebased ondide trtalnueignk etithesgiandler ot ary tabl etting
machi ne was used to forma tablet with 8 mmin
di ameter containing 15 ng of donepezil hydrochloride

(Comparae Fiafipld he) tabl et. Opadry purple (Col orcon Japan
Limited) was used to _give the res Iﬁgj‘i n% tabl et a
wefh evitaldp @sneuntial puEbiad WaleT A é‘P'H‘P ¥ RPEMBRG B0 mg of
e y :
BB G RS 3 ,118) B oRRIeg o (6964 ehcBre
was Redt driDinga ¢HerthwséatiezéHantyatrtoaditainigianylEs santadoing about 1% of

Ltd,), 3500 of Ethocel FP (.ethyl cel |l ul gse, Dow
donepreydioRaRHE RASe s 1o, o B ier 468855 (Rohm

GH & Co. KG and 6 118 g of |lactose were mxed in a

granul ator. Wet granul ati on was carried out by adding

(Cormarlatjueﬁxanm dtl) on of 420 g of hydroxypropyl

J HPC-L:. Ni. da_ Co. [ | j

o sSSP MR fas arted ¢ ot miREd gt 20 gt o

donéf;{é%jl HgarbdHIHHO(ERSa s 1war) e158Ringsfilactoss ahd 500 mg of Eudragit
u

I di zed-bed drier, and sieved to obtain the desired .
L10G65(RbBmsGoH Af CerKe), znththeomityreorasrhgakdiieghin a thermostatic

stearate (Malli'nckrodt Baker, Inc.) based.qn 99.7 0
char@p%rriel@éawaaa@é&oaiﬁjnwﬂ@?mé?(ﬁoaad?%?%? '%@P%ﬁ"f”?‘?ﬁggased
ine.. orma tablet with 8 mMmmin
ontILEI Eaeh%ijtvg?'gs@g%@l‘é rr%'g“'%o ng of donepezil hydrochloride
in 200 ng of the tablet. Opadry red (Col orcon Japan

Li m'tedg was used to give the resulting tablet a
(Teshaia fubl e film coati ng cont ai ni ng hydr oxypr opyl

éﬁ{%xﬁﬁ?g 6% dondPRIZIN NN e fr6MALXATEpRMDEG :
ge?rrgg?ltggsﬁet , resul ti ngéﬁwn fh?I m coat ed tabl et. IlI)Exan'pl e
Conparative Examples 1 and 2 were stored for one week in an open (unsealed)
thermostatic chamber at 60°C, 75% RH, and amounts of degradation products
before and after storage were measured. The measurement of the degradation

products was carried out by the following degradation product assay method 1.

(Degradation product assay method 1)

The amounts of the degradation products were evaluated by HPLC using an
ODS-A column (YMC Co. LTd.) with 4.6 mm™*of an inner diameter and 75 mm of a
length as the measurement column under conditions of column temperature 35°C,
flow rate 1 ml/min, detection wavelength 271 nm. The composition of the mobile
phase and the linear gradient conditions are shown in Table 4. The amounts of the
degradation products were calculated as a percentage of total peak area using as a

benchmark the peak of degradation products eluted near a relative retention time of

. 1.1to 1.2 relative to the main drug peak.
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1610 g of donepezil hydrochloride (Ei sai Co. Ltd.),
3500 g of Ethocel 10FP (ethylcellul ose, Dow Chem cal
waampaygsp 2520 g of Eudragit L 100-55 ( Rohm GroFIB2008024254

KG and 5908 g of |lactose were m xed in a granul ator.

Wet granul ation was carried out by addi ng an aqueous

solution of 420 g of hydroxpropyl cellul ose (HPC-L

Ni ppon Soda Co., Ltd) dissolved in a suitabl e anmount
Mobilefp Hiéé@ Ai @Qte%béforﬁtﬂld/?@%méttmbﬁc asltadureusesailitidmg

granu es were heat-dried in a fluidized-bed drier, and
899/14104V stixtuee obt ai n t he desired granule size. After

- Mobigigfidk By de el IRARTROHUBSLABNE i MK Oftin = 99/000

mixtupd Xxed, and a rotary tabletting machine was used to
forma tablet with 8 nmmin dianmeter containing 23 ny

[TablgM]donepezi | hydrochl or| de in 200 ng of the tablet.
Opadry re an Limted) was used to give
the result r& ter-soluble filmcoating
cont ai ni ng” hydr oxypr opy nethylcellulose as |ts mai n

conponent ~eoat--Rg—arott L aU| et ¢ §ing in
fil m coat pthin abl ¢MOBILEBH BSEA| %PW?&E;% zi
hydr ochl o |d@d0E| sal Co. Lt 0175)% 3080 g of Et3v9del 10FP

(et hyl cel FotrogseBowtemT Tpany ), 294 of
Eudragit | 168®%% (Rohm (:nrhﬁ%’ b0 KG) and Y84 g of

| act ose wereomoxeéd in a gran@afjor. Wet gr#@ikgtion
was carri .ﬂj—_th—frTy adding an gaqlieous sol ut 4 §tid, g qf 420 g
of hydr oxyp mr@mg cel-ul-ese ('ﬁi E—MNHppoer—SotaCo. ,

Ltd) dissol | VDT h a suit abl @5%mdunt _of purifi’ad wat er

to the m Xt ufsgpo dnd the resu;}g% g granul es 28%€
~heat - dr i et—t1r—e—ftordrzed=beddrier, and Sfeved to

obtain the desired granul e size. After sizing, 0.3 g
of magnesi um stearate (Ml linckrodt Baker, Inc.) based
onTrSlQaﬁhoglntn‘ ofgghardelgeadation prodectsaidted neaf a ekative retention time

r bl et hi ne,_wa
of 1.4 05 A A el o8 SR 8 4 g Syt rosune
for T?¥tdl|‘§9éihbfér1 dgviirR (?@Q%fﬁe@rfadbh@n beddutts wapadbyerved with

orcon Japan Limted) was used to give the
Compeeaflvei xarplel ethcgdegradation products was Observed w1th Example 1,
which contained 50% Eudragit L100-55 as the high molecular weight acidic

substance. Other degradation products were not observed in either Example 1 or

Comparative Example 1. In the case of Comparative Example 2, which contained
10% each of the drug and citric acid, not only were 0.77% degradation products
produced near a relative retention time of 1.1 to 1.2, but a variety of additional
degradation products were produced, with the total of all degradation products
amounting to about 13%. It appeared that mixing citric acid, which was effective for
achieving photostability of donepezil in a 0.1% donepezil solution in Japanese
Patent Application Laid-Open No. H11-106353 described in the Background Art,
actually increased degradation products in the case of the thermal stability of
donepezil hydrochloride in a tablet containing 10% of donepezil hydrochloride.
Even when Eudragit L100-55 as the high molecular weight acidic substance was

added to the composition at a high concentration of 50%, no degradation products

"were detected, confirming an improvement effect on thermal stability of donepezil



wat er - sol ubl e fil m coating containing hydroxypropyl
nmet hyl cel l ul ose as its main conponent (coating anount:

w6 20wp/wredsbet ), resulting in fil mcoated tabl et PCT/JP2005/024254
Exanples 24 to 303 0) Ccr -D'- CDOQw, HZT Q. CD
CODwO3CDOQ. CCDO" Q. TABLE1 Ox Q CD CD w
TO5' Q G OO 45

hydrochloride in the pharmaceutical composition. This shows the thermal stability
improving effect of the high molecular weight acidic substance in a composition

containing both the anti-dementia drug and the high molecular weight basic

substance.
[Table 5]
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CDOQ CTCDT3CDT3Q CDQR. QOOOCO

CDExanples 3 1 to 34 In accordance wi th conmponent
wearnoerredsdn Table 2 and 3 , each conponent wasPOTARZIOS/024254

a mortar. 200 ng of this mixture was taken and made

into tabl et using an Autograph AGS000A ( Shimazu

Corporation) to obtain a ta# et (tablet weight: 200

ng) . with 8 nmin dianeter containing 20 ng of

donepezil hydrochl oride or 20 ng of nemantine

hydrochl ori de. [Table 2] TABLE 2[ Table 3] CO LIJ
(Test Example 2) [ ! [ ]

Granules containing about 1% donepezil hydrochloride of Examples 2 and 3
and Comparative Example 3 were stored for 2 weeks in an open (unsealed)
thermostatic chamber at 60°C, 75% RH, and amounts of degradation products
before and after storage were measured. The measurement of the degradation
products was carried out by the following degradation product assay method 2. The
granules of Comparative Examples 9 through 11 were tested in the same way to
investigate the effects of Test Example 1.

(Degradation product assay method 2)

The amounts of the degradation products was evaluated by HPLC using an
Inertsil ODS-2 column (GL Sciences) with 4.6 mm of an inner diameter and 150
mm of a length as the measurement column with a 646.6/350/1/2.4 mixture of
water/acetonitrile/70% perchloric acid agueous solution/sodium decanesulfonate
under conditions of column temperature 35°C, flow rate 1.4 mL/min, detection
wavelength 271 nm. The amounts of the degradation products were calculated as
a percentage of total peak area using as a benchmark the peak of degradation
products eluted near a relative retention time of 1.1 to 1.2 relative to the main drug
peak.

The amounts of the degradation products eluted near a relative retention time
of 1.1 to 1.2 relative to donepezil are shown in Table 6 as the measurement results
for Test Example 2. The degradation products were not detected in the case of
Comparative Examples 10 and 11, which did not contain ethylcellulose as the high
molecular weight basic substance, but 0.51% degradation products was observed
in the case of Comparative Example 3, which contained ethylcellulose. In the case
of Comparative Example 9, which contained. more ethylcellulose, 1.26%
degradation products were observed. This confirmed de:gradation products
resulting from the combined presence of donepezil hydrochloride and ethylcellulose.

From Comparative Example 3 and Example 2 it was also confirmed that

degradation products were suppressed by the inclusion of about 25% of Eudragit

~ L100-55 in the pharmaceutical composition. No degradation products were



&Q < (Conparative Exanple 1) 300 ng of donepezil
hydrochl oride (Ei sai Co. Ltd.), 750 ng of

webthysloedsbul ose (Et hocel 10FP, Dow Chem cal CoRpa&ay)005/024254
1920 ng of | actose and 30 ng of magnesi um stearate
(Mal l'i nckrodt Baker, Inc.) were mxed in a nortar. 200
nmg of this mixture was take#/ and nade into tablets
usi ng an Aut ograph AGS000A( Shi mazu Corporation) to

obsePREEBINTEXRbRL S oMint Exdmpia 3, n/vmbramoancmdeu adbiu 4 Y2€ltrivgacid.
of donepezi| hydrochl ori de. arative Exa

This goufimpchenes Aspieinat thedige rm@teicu r(epight a@élcngttt?’fa)fzce has a
E
surn iy fic AT iAo Bl SRS rddo SN RRERTRS co-

emstéﬁ@b af)th‘@amf dergnéaidroy sinelathetrégif Mad>llecul¢ak nesighBadsic substance,
were mxed in a nortar. OOrrgof this mxture
and Qlﬁ@ hagkaeﬁorahmeﬁlsﬁif@th@ G538 d usi ng an Autograph
[Tab (aOOOA (Shi mazu Corporation) to obtain tablets with 8
mm’n dianeter containing 20 ng of donepezi l
hydrochl oride. (Q8gpalatip Exanpl e 3) A suitable
amount of purifiegupater Mgs |added to and nixed with
20 ng of donepez gwaﬁocfﬁ ol &d&| (Ei sai Co. Ltd.),
1500 ng of | actos2Zanf™ OO {nd “of | et hyl cel | ul ose
(Et hocel 10FP, DpgMChem clal{ Conpany), and the mixture

I
was heat dried i wa| Thefnpstatifc chanber to obtain
granul es cont ai niag|about| 1%{ofl donepezi |
hydrochl ori de bas&s angf heB it d&4k| wei ght of the
granul e. (Conpar 1§§ e|'Exalml § 47|20 ng of di sodi um
citrate dissol veigiin a sui tjahl ¢ amount of purified
wat er was added { fre—frecwirth 20 ng of donepezi |
hydrochl eri de (El8aj {of [tid.]),|] $00 ng of Eudragit L
100-55 (Rohm Gnbhg&|(Cb. | K@) 15060 ng of |actose and
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et hyl cel | ul ose (Ethocel 10FP, Dow Chem cal Conpany),

and the m xture was heat dried in a thernostatic
woheosne093b 0 obt ai n granul es cont ai ni ng about 19€oOiIP2005/024254

donepezil hydrochl ori de based on the total weight of

the granule. (Conparative Exanple 5) 20 ng of sodium

citrate dissolved in a suit4bl e anount of purified

wat er was-. added to and m xed with 20 ng of donepezil

Tesm)@érﬁ Rloride (E sai Co. Ltd.), 500 of Eudragit L
( 100- 5@ % m J

ohm GbH & Co. KG, 1000 f d
500 w@nfwftheat:@mbmd effer of Erdrrgieh 1 (ﬁﬁg ar}ﬁ%ﬁ ke melgeular
VA
e TR B et Mt AR i B e
3 an@Bo @Etrﬁlf:?é;r@ftivheiemmplml 4 hyidr’&)cdm amirte abias@Exaople HeCootparative
0 e gran

Exarop oS G S BRL T S84 (CRMpaE e Bl A St stored
for 2 RIS lﬁ%n"lﬁ;te %Wﬁ}%a%@g Efbst%ﬁi@ dHarssbMhitdn° 20789, Rf-l and

onepezi or I sal . Ltd.), 500 ng of
amOLlﬁutd {cﬁ@iegrddallﬁﬂ pﬁSd(uEterbef@e‘mml CF?f@ stetca)ge weeomagswed. The
act ose C I E; el
meapgaant o 19 SRRAaHg) Promets Res e b L HRdd R Haten

prodlit é”ss‘a&%é’fﬂ%@@t H%s&rhé’é@gbo&é) PRt ad\ergpANdflseRitions of the

cont i ng about 1% of donepezil hydrochl ori de based
additivest sttedledtnalthlsvéesgf&xample lihagisa Fudeagit Cb@@-&pan Fxample 2 and

oo AR 2 TR L R TINS5t

exarﬁﬂe@d@goldt@d‘ @pgés;beﬁﬂéﬁ mCﬁUrﬁléddrﬁatéEESalcoﬁOenttatd:n) of Z6% was
ngy udr agi t 100- 55 (Rohm GnbH &

also Measaxce@sEhamH E@Oeﬁr@f 8fo anayple @HP@‘P%% §°|GE?%€%‘§OQQ}%”

hydrgthYQC{Jﬁ g\@ﬁ%g sgd‘?rﬁgggﬁ%ergo P%férléﬁ \jde was heat dried

Uhe a|n granul es
C ORMdUAtIES 1A @gigrddatin pt@dapttsallhtebmbarcmtalﬂtlvéeetmﬂm time of

1.1 18 laAPFIale) CSRPRA| AP SV AT EeUBr ek nebresults for
TestEUdARLes. ARGt PBF iHe Ehri@atidn products was 0.51% in
Comparative Example 3 but only 0.28% in Example 2, in which Eudragit L100-55
alone was contained to suppress the degradation products. Moreover, degradation
products in Examples 3 through 5 in which the low molecular weight acidic
substance of the present invention was mixed were not more than 0.51% of
Comparative Example 3, confirming that the degradation products were suppressed
by combined use of Eudragit L100-55 and the low molecular weight.acidic
substance. The degradation préducts were further suppressed in the case of
Example 3, which contained citric acid, and of Example 5, which contained aspartic
acid, as compared to Example 2, in which only Eudragit L100-55 was mixed,
confirming the synergistic effect of the low molecular weight acidic substance and
the high molecular weight acidic substance on the thermal stability of donepezil
hydrochloride in the pharmaceutical composition conitaining ethylcellulose. The
additives used in this test (additives mixed in amounts of 20 mg in the examples and

the comparative examples) were then evaluated for pH (2.5% aqueous solution or

~ suspension). Figure 1 shows the relationship between pH of 2.5% aqueous .
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was added to and mixed with 20 ng of donepezil

hydrochl oride (Eisai Co. Ltd.), 500 ng of Eudragit L
woQMea5093R0hm GbH & Co. KG, 1000 ng of | act oBeTAPZH05/024254

500 ng of ethylcellul ose (Ethocel 10FP, Dow Cheni cal

Conpany), and the m xture was heat dried in a

t hernostatic chanmber to obt4d n granul es contai ni ng

about 1% of donepezil hydrochl oride based on the total

solut}fﬁisgﬂ?tsugbehéiéng bR pEficus 4ditasys and Ve Bxgrapbtiod préducts after
suitabl e anount of purified water was added to and

granuies eaixed mthztboag agfitiven bpd Agentsiarastier 8/ YRRKS HnQe( OReH!
Ltd
s b8 S, 55050 AP 0BLTS B gt o o

degré@éhdlmoﬁ!u&tsbuvés yesgHNe tredsarme aisrin & drhearatise Exnample 3, but as

chamber to obtain granul es cont ai about 1%0
the ptbmERESED. HAIFGOHNEP RETBREIAN DI TaAS et O the,pther

hand :ﬂ%&%{ SHUA g th%%g%?ﬂ‘?e{ QN eth@‘ﬁé@@%rjfﬁé trfén%lé'l Eﬁéﬂllfkatl?ﬂ effect

purifi r’was to and m xed w
and &# rﬁGreOcﬂe@l@nlepe:z iproduatis wek |soippozs ekl ﬁimce{':the pHf)a 2%d

acuepuireI o0 A PR GBI ED B 0y P et B/ Porous

t by
T e it

Exarapiesabﬂheowgmm hamin Gamparativedaxamplesd bacrise theyamtained the

s b 2B IRAERSE QB GAS A L 0l

hydré8foRde.( Rohm GnbH & Co. KG), and the m xture was heat
dried in a thernostatic chanber to obtain granul es
cont ai ni ng about 1%of donepezil hydrochl oride based on
the total weight of the granule. (Test Exanple 1)
Tabl ets contai ni ng 10% donepezil hydrochl oride from
Exanpl e 1 and Conparative Exanples 1 and 2 were stored
for one week in an open (unseal ed) thernostatic
chanmber at 6Q0C, 75%)RH and anmounts of degradation
product s



before and after storage were neasured. The
measur enent of the degradation products was carried
wouboswyoashe f ol | ow ng degradati on product assapCcmaPiosio24254
1. (Degradation product assay nethod 1) The anounts of
t he degradati on products were eval uated by HPLC using
an ODS-A colum (YMC Co. LTR) with 4.6 mtof an inner
di aneter and 75 nmof a length as the neasurenent
[Tabl@l utm under conditions of colum tenperature 35C,

flowrate 1 m/mn, detection wavelength 271 nm The
conpos[gibn pf [the foHild p
gradi epkuiconditi ops |arle gho bunt s
of the|88yRafgti oh2prddudts
per cen b of tlotpl |peak |ar x the
peak of—dfgrhdati-brtpreddet ye
retent{@altifefof|1] §tq 1 |
drug ppak|Mobille pgase Al what, b9 | &
per chl pEE¢ “agPd 2pugous ol ! 1 ure
Mobi | e|@Hasel Bl wat ¢r/jacdqtohnitjri| e 700 perchl pricjlacid
aqueousuSOTUTTAN =1 Oy T mixtre [[Tabl el 4]} TABLE 4
The anpggls of |t hp_degradation pfoducts|e] utef near a
rel ati y&er & eBtlidpeyine gf L'él b 11.82| reldt Bvp Bo
donepe:gE are dhoin |i nf Tgbl ¢ as tlhel mgaspur eprent
resul t§2for Tedt Fxa e 11 ile O 1Poldegralatign
productS.\yer ¢ dbsger wilt h| Canpar dti ve [Exlnple 1} no
degr adpEgidn, P Es S [obgerived Wi th el 4,
whi ch :ﬁgléﬁ hed D% rdgi { 'y 1p04{55| ag4 & he' hi gh
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degradati on products were produced, with the total of
al | degradation products anounting to about 13% It
weappesaresot hat m xing citric acid, which was ePCeaP2008024254

for achieving photostability of donepezil in a 0.1 %
donepezil solution in Japanese Patent Application

Lai d- Open No. H11-106353 deSkribed in the Background

Art, actually increased degradation products in the

(Tespﬁﬁé?mefe ghe thermal stability of donepezil

hydrochloride in a tablet containing 10% of donepezi |
hykly evalluats the. comkinedigiiectaidrudyaeit L L%@@ =%apd wr@tlh%ﬂant the

orenlTB S il BT 8T 8 PRSI  icuen 10

and @e p’dﬁ@ﬂi\r@ﬂx@hgmt\ﬁhlch\msoéc@f&ameblamousr’a‘ntmmd@nta,mvere
i rovenent effect on thernmal stabili

StoredtRe GuvP TR BNESLAREN (NSSIPeETFIORAHE HRTICSY ot 60C, 75% RH,
and grg)pgﬁﬂ?é &f &’é;%r?a_&i ﬁ?ﬁ{%@ti ﬁFé‘Eﬁ@EhF%@é#}é%s measured The

rovi ng nmol ecular wef ght acidic
measuiesie ©f therdagraaafios lprodmcts o/ daniied onbabcarbing to the

v ST A e Al LR 21 5l )

valu%‘(’&t ?t{)l[lh&gs 8m%tad7@f’fﬁ\%%r§98|ébl|m g toghampsle (Pl additives mlxed

and and Conparative Exanple 3 were stored
in thé amcﬁ;nh/@él?.@ mg mthmp@%@l@@parﬁévmﬁmlﬁ)m%@d or

suspROPRRYY BT PatercHlh BOR T PUON oL AL e lsS MG

EP§Y bRBRMs 6f thb%giéﬁéﬁtﬂﬁbtd@ﬂc@ Sldtert Seaves ralative mlentlon time
out by the follow ng degradati o&)@groduct assay meth

of 1.2.t0 e rejativrutcedonspazl gsa shenpdn Pas tbetrﬂ%ﬁj@ﬁmﬁmt results
for T&s{ Eéé&'%i&gnﬁ setgﬁ‘ﬁz%@% \}/é’s OENEEY %Eﬁamb‘f‘eseé ;ﬁghéh 10,

atl on product ass

in widith Eigirage um@&e»afartdmmgr-aﬁaamtoﬂew wuamdwmth generation of
eval uated by HPLC using an | ert5|

the dagrarieda) PIRLRtDRNGFLBPTassoH MR heE RO SR S APle 3.
L e e L

contaieredhszorivic acidlorea salfurscartaintrigaarhBadacid) indicating a synergistic

dec | f
effect wn%ngagrag?tqﬁto%-%. On the other hand, the same level of degradation

products as in Comparative Example 3 (with no additive) was observed in

Comparative Example 8, which contained the anti-o_kidant without reduction reaction
(pH 4.5, 2% aqueous solution), confirming that chelating anti-oxidants did not
contribute to stability.

As with the additives of Test Example 3, Figure 1 shows the relationship
between the amounts of the degradation products in the storage tests for Examples
6 through 10, which contained the anti-oxidants with reducing effects, and the pH
values of 2.5% aqueous solutions or suspensiohs. A comparison with the results of
Test Example 3 shows that the effects of these anti-oxidants are different from their

effects as the low molecular weight acidic substances.



under conditions of columm tenperature 35C, flow rate
1.4 nL/mn, detection wavelength 271 nm The anounts
wohodehveodegr adat i on products were cal cul at ed aBC@IP2005/024254

percentage of total peak area using as a benchmark the

peak of degradation products eluted near a relative

retention time of 1. 1 to 152 relative to the main

drug peak. The anounts of the degradati on products
[TabRi gf ed near a relative retention time of 1.1 to 1.2

relative to donepezil are shown in Table 6 as the
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<(Test Exanple 3) To verify the conbined effect of
Eudragit L 100-55 and the | ow nol ecul ar wei ght acidic
weubwmtiamse, granules mxed with citric acid or PaTER2D5/024254

t hereof (Exanples 3 and 4 , Conparative Exanples 4 and
5), an amino acid (Exanple 5 , Conparative Exanples 6
and 7) or the salt of edetif3acid (Conparative Exanple
8) were stored for 2 weeks in an open (unseal ed)

(Test BREAPRS 8f i ¢ chanber at 600C175% RH, and anounts of
degradation products before and after storage were

nebeeipbovalaemohibeshigle feplectar tweidhb geidigatulstansesdnd e high
molgfrceihE el s B REs IS B BrooREPPEIGT S8 mosgprea

2.5% Bgu@&@lé $olug6n 6t Bdémshsion. t The pHegdlues afip¥earid B8 agaeous

Eu rafgit L 100-55 in Exanple 2 and additiYes m'hed in
solutieps efrdanapesai ydreaflarider ared gdrate BUERYSSO! Wi of lactose were

mea%ﬁr@&aésartcéf%%tngré%e%s)ﬂ@ ARityefle %o?z\’\;r.q g@?ﬁgi n

rifie a concentration o s al so

re val ples the degfadptipn product $
el r ajrelatifve netenti an_aﬁof,_l ol tﬁ 1,:!2
rel osdpRepeldi|l «arn @&V o N ol fld pod7| as| ifig <
ne t results anpl e| 3. ] Thp apounts of
th lat i on pro b 0151 L%t n Conparpti-ve
Ex but |onlly in|Ran| € p 2| igh| wh| ch
Eug 100- 5% aljone g t%i jéa ppl ess t h¢
deg . plodiict s | deds i@h pfodUcts
in s,‘.’_’g, thit odgh & vl ¢I12 | |%)N9[T3L§3l# ar g
wei &= [ DbsEanc® [0 (B | B eBntd | P | @ ks
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acid, as conpared to Exanple 2 , in which only
Eudragit L 100-55 was m xed, confirm ng the
weynevigosbi c ef fect of the | ow nol ecul ar wei ghPCRAPTIE024254
subst ance and the high nol ecul ar wei ght acidic
substance on the thermal stability of donepezi
hydrochl oride in the pharmaééuti cal conposition
contai ning ethylcellulose. The additives used in this
(Test Extmpdsidl tives m xed in amounts of 20 ng in the
exanpl es and the conparative exanples) were then

evﬁamgt%@prﬂ@wmrog Adoagnesiibyderbloriga fimm Example 15, 16, 17

ot BETRTISI BB A B8 o BB 9 eb B RRRRRS t sc

5%ar@!cil bheY @nciMis B%@%Eéﬁéﬁ?&ﬁdhﬁﬁ%?é énaféffegr swr30e Wefe

m xed with those additive een stored weeks
measurésr Tpemeasuemerdd)f toe vegradationairo0aEwatsearRed obt ba the

Hof 4.5 th h d d
degrBiaiin Bt 85 Betad e lRerBEl dBoRR ! b 5 but he
t M eRdinbl6tsastIRs degfsﬁmeswmbdgéts ‘éﬁﬁf §f&15gé) Bt Bb%‘j UFH% RH

i ncreased. On the other hand, bel ow
which ergi¢ uteRenear egelgiivetretentiosrtivae of ébﬁol 1 Zartela'olneé@ ﬂenepezn

aro &{aL AT ABE SR BB BIYH D T REARES, s cane

seenhyonordblertiode wes dorfiirmed if Fxapipies 18, $&o ﬁﬂdﬁ@lﬂls that the
sol uti on of donepezil hydrochloride is 4.8, stability

amoypis qféla%éésra%tleermaﬁla@tswu@%w@@teﬂ @Heé@mﬁmo Bifapdsed on

the R o ¥ B B R R R Sor B S "he

aqueous sol ution of donepezil hydrochloride.s; CD
.TABLE 7 (Test Exanple 4) To evaluate the conbined
effect of Eudragit L 100-55 and an anti-oxidant, the
granul es contai ni ng about 1% donepezil hydrochl oride
of Exanples 6 through 10 and Conparative Exanple 8 ,
whi ch al so contai ned various anti-oxidants, were
stored for 2 weeks in an open (unseal ed) thernostatic
chanber at 60C, 75% RH, and anounts of degradation
products before and after storage was neasured. The



measur enent of the degradati on products was carried
out according to the previously described degradation
wonroemotszassay nmet hod 2. Moreover, the pH val ueeTaP2005/024254

solutions of the additives studied in this test

exanple (the additives mxed in the amount of 20 ng in

t he exanpl es and conparati v¥ exanpl es) di ssol ved or

suspended in purified water at a concentration of 2.5%
[Tabléefg al so neasured. The amounts of the degradation

products eluted near a relative retention tinme of 1.1

to 1.2 relative fqdpngpelzif gre n ffable 8 as
t he measur enent urts flor 41 A
stabilization effest] wa $ 3 6
t hrough 10, in i hlELE 3 :% she
anti - oxi dant wer égontain d, ti pnjof the
degradati on prod s| bgi ng 9 refthan in
Conpar ative Exanpte B {Imp ng dEgrladati on
products were defeetpd|in|t $ i £hjcont ai ned
ascorbic acid or| dspl flur} cd ejnq adi d,
i ndi cating a syne%i 5101 | @ e catrapft L
100-55. On the o} H&r| hand )
degradation produgfs|ag ip ( xafplie 3 (with
no additive) washebspryeei—t Eatpl e 8,
whi ch contai ned [ H8 pntli - pxi reddcti on
reaction (pH 4.5| % adquepus qg1&irning
that chel ating ahta.- pisi|ghas el Byte to
stability. As wifgthe |adfi gi ExSipl e 3,
Figure 1 shows thexregl gti png t h¢ gnounts of
t he degradati on hr'Bidfictls | n e$td for
Exanpl es 6 throuph®lp, jwh| ch he
anti-oxidants w | hur ¢dyci pg g t he |pH val ues
of 2.5% aqueous Baguf jdns| er SARdonpari son
with the results|oE Teqt”EX 3 Thet| t he
effects of these dﬁt - dxi glan e rei;Lfrom

[ itgh [jdi-c

E

their effects as|t'Mell dw pollecll d
subst ances. -Z CD] TABL&E 8 {PO|oTBL
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CT(DCDmQx 3 -g_f G U)(Test Exanple 6) Tablets
containing 5ng of donepezil hydrochl oride from Exanpl e
wW03200600609307 and 18 were stored for 2 weeks in RATAPENS/024254

(unseal ed) thernostatic chanber at 600C, 75% RH, and

anounts of degradation products before and after

storage were neasured. The Atasurement of the

degradati on products was carried out by the
(Tegﬂgqgﬁ@&wpn product assay nethod 2 described above.

The armunts of the degradation products after

atTNEOBIGDI TS bE9tE iR CaN At UG Hep FEIELS Sbianad iy Examples 11,
12 ahaHN h ¥k ﬁﬁmed'iﬁjr ;?% %na 14850t by Rtd Wal ‘hﬂg&“r‘ﬁtb'a bottle

are shown 1n e neasur enent resu
mad?éetﬁﬂm@eagphlw ﬁolyemytlm're badtke botttowad sbbkedlify antalummum sheet.
confirmed in s 15, 16, 17 a
The BRBIRES 8IS0 Rl BY el 391 wade £X PRBRIAPRNS nifir pigting n a

therﬁ%a{aﬁé e Ih it 2% BRSO SARIGO %h?d“dnt@ﬁf Qé’q{r@é@ﬁbh products

roc e under stress conditions.
afteri@@dﬂaslbreEzmmge were Tineastred by iuse Qfe:iﬁgsadaim rraduckeassay

et 2Rl bR oL 23 e 1 Brarles, 11, 12 and

F1irh& dnidiirfes 8f RY dbGradation products after storage at 40°C, 75% RH,
which were eluted near a relative retention time of 1.1 to 1,2 relative to donepezil
are shown in Table 11 as the measurement results of Test Example 7. As canbe -
seen from Table 11, it was confirmed in Examples 11, 12 and 14 that the amounts
of the degradation products could be inhibited to less than 0.5% based on the
content of donepezil hydrochloride. According to the Guideline of International

Conference of Harmonization, in the case where the maximum dose of the drug

_ substance per a day is from 10 mg to 100 mg, the threshold does of impurities

necessary to confirm the safety of is less than 0.5 % based on the drug substance,

or is less than 200 u g as a total intake per a day. Moreover, it can be said that

three years (at room temperature) can be warranted, which is the general guarantee
period of the medical goods, if the quality of the drugs and medicines can be
ensured at the storage under the conditions of 40°C, 75% RH for six months. Note-
that amounts of degradation products from the tablets obtained in each of Examples
11, 12 and 14 was less than 0.05% based on donepezil hydrochtoride, which is
lower than detection limit for impurities.

According to the results of Test Example 7, it was confirmed that the present
invention provides useful solutions for quality improvement of the pharmaceutical

composition containing donepezil hydrochloride.



made of hi gh-density pol yethylene, and the bottle was
seal ed by an al um num sheet. The bottle was al so
weealoddodsy a screw cap nade of pol ypropyl ene. RACTAP2005/024254
storing in a thernostatic chanber at 5C and 40C, 75%
RH, amounts of degradation products after and before
storage were neasured by us€ of degradation product
assay nmethod 2 described above. The anmounts of the
[Tablé’qgiadati on products after storage at 40C, 75% RH,
ich were el uted near a relative retention tinme of
-FAIELE I |ve to donepezil are shown in Table 11
results of Test Exanple 7 . As can
be seen from Tabl e 11, it was confirnmed in Exanples

11, 12 and 14 t |t herprm oNES | PTARTIER YHBEEIRL | AFTER SIX
product s COJM‘}'ﬁ‘g ifnhi MANTHt 0 | esMONEHSO. 56 b MRNTHA

Eﬁ(ﬁmpéi"miiiln . ghggolne pezi épgydr ochl or I feqo, Accof di ngy {53,

fern nal Tonf erence of
klamp:m:_t fat) onysin tlhe cgag%\/\herﬁ t hep. 106 muny dose.28%
e—aH-tg—SHbstareeper—a—day—t+sTHrom16—y 160 u_,%
EXAMRLE 84 hbl dNSbes |of i 08 ti e nedé%%"éry t corb3F/m

the—safery SS. tnan ased on the drug
subst ance, ngan%e%tmﬁ%t%&ﬁ}) as a total intake
per a day. Moreover, it can be said that three years
(at roomterrperature) can be warranted, which is the
InduggealeApplicabdityant ee peri od of the nmedical goods, if the

s ecoidngde o a e s BRI n3hE PRt irE S B or

conte?hlﬁ B ERE-deMintiatdrad aﬁd@ﬁ&ﬁa@édd@@a@é&jaw apneltﬂmdtls
the tabl ets obtained in each of Ex

prowded fampreyentieg or inkikiting degsasiaiieq pb?ﬂttféﬁ gb'@ztmthe Sontéict of the
antl-ql déﬁ ?{f :dg.éé \(f\llﬁle (’:dﬁ%] aﬁgta‘rfecl \ﬂgéset Hfé? ko p*és'%¥ ||nfv€ht|on

g to results est
can prolidev@metRod formatabilifiay thd enfidesemntiai drugnn it pbamaﬁwlcal

BRI A AN P
presdMIROSHSH fsdcﬁ'rﬁgr?albﬁhtyl Lha High§ slitable for compliance, the present

invention provide pharmaceutical products, particularly anti-dementia drugs, which
can be taken without Worw and with less burden on patients and their caregivers.
The present invention also provides a simple method for manufacturing the

15  pharmaceutical composition in which sustained-release characteristics are
controlled and the anti-dementia drug is stabilized without the use of specialized

coating techniques.or manufacturing equipment.
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NSL neans not nore than 0.05% I ndustrial Applicability
According to the present invention, in the

woheoreaesot i cal conposition containing an anti PAEIRIDS/B24254
drug and a sustai ned-rel ease base, a nethod is
provided for preventing or inhibiting degradation
products due to the contact58of the anti-denentia drug
with the sustained-rel ease base, nanely the present
i nvention can provide a mgtAime for stabilizing the
anti-denentia drug in the pharmaceutical conposition.
Mor eover, because the pharmaceutical conposition

according. to.t . [ BV Lan,. i f ~ BB ' ;
e o€ iAR P A finkAla g ol dint a high
molebOenéigAt Aigici B stirvaiateaphamhageutitat tsmposition comprising
particularly anti-denmentia drugs, \A{}ZiPﬁCh can be taken
the aptitdrsnentiodiug aneha g Meleculay waigh %%\F&%ﬂ?@c%nd
their caregivers. The pressnt invention al so provides

a sinple nethod for manufacturing the pharmaceutical
‘CAPOFhd nethddhawdordimgstastlainmé dwhelraindbe bigir motesuiagstwaight

iR L SSpnC e ool B MBS o e o
deméﬁﬁ&%@\ﬁﬁicﬁrarg%%&?@d%y Béht8 St driReh. thk Aniieknerftia drug and
et hod “f 0

r stabilizing an anti-denentia drug,
the highmpmolstulgr adgntgoasit sybstantecan &e swipgéssesei di ¢
substance into a pharmaceutical conposition conprising
the anti-denentia drug and a hi gh nol ecul ar wei ght

bagi cTisa! BB Becarding ' OBk abraE cotiéhengtHecarl-aémedtia drug is
wherei n the high nol ecul ar wei ght acidic substance is
a comgauddihaving aatastiaty amune giegpadat i on product of the
anti denmentia drug which are produced by contact
bet ween the anti-denentia drug and the hi gh nol ecul ar

wed ghthé asdtifod abssranetocaty bae sifitfaiess ¢do 33whaten the anti-
nmet hod accor digg to Claim1 or

: 2. \M?er ein the :
demeantia dergisraelasted flgm HegroursenaBting A Aiyastigaing; geipntamine,

) K03 94 14 3Ryl t afp in-
condiEel g H ey DgIE BRI AEIA BB Alnenzazepn
8-yl)-1-propane and 5,7-dihydro-3-{2-{1-(phenylmethyl)-4-piperidinyl]ethyl]-6H-
pyrrolo[4,5-f]-1,2-benzisoxazol-6-one and pharmaceutically acceptable salts thereof.

5. The method according to any one of Claims 1 to 4, wherein the anti-

dementia drug is donepezil or a pharmaceutically acceptable salt thereof.

6. The method according to any one of Claims 1 to 5, wherein the high

molecular weight basic substance is a water-insoluble polymer substance.

7. The method according to any one of Claims 1 to 6, wherein the high
molecular weight basic substance is at least one selected from the group consisting
of ethylcellulose, ethyl acrylate-methyl methacrylate copolymer and polyethylene

oxide.
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drug is selected fromthe group consisting of
rivastigm ne, gal antam ne, donepezil, 3-[1

wo(pisanydsoet hyl ) pi peridin-4-yl]-1 PCT/JP2005/024254
-(2,3,4,5-tetrahydro-1 H 1 -benzazepin- 8-yl)-1
- pr opane and
5, 7-di hydro- 3-[ 2-[ 1- (phenyl 5@t hyl ) - 4- pi peri di nyl ] et hyl
]-6Hpyrrolo[ 4,5-f]-1 ,2-benzi soxazol - 6-one and

Phar MRREMatTaY hicAaRBRb P eorRRbt Sldmenant7, wherdinethe high
met hod according to any one of Clains 1 to 4, wherein

molechier aveigheasidici substangeiis an@mpae pplypiersubstance.
pharmaceutically acceptable salt thereof. 6. The
nmet hod according to any one of Clains 1 to 5, wherein

the hirdhmsehasdbesrdingi telinybarsd of Sldiastanoes, |V$hae|n the high
wat er -i nsol ubl e pol yner. subst ance.

mole@utads rueight a@dwbﬁtﬂm@flset e onets@%:teq\fr@nm? 9ripaP

cors ] FHFHA B DB UERERASE: Hhphed oS

metlﬁbhﬂéte&ﬁpﬁﬂ)&h@r imgytlioxdy progyh aBthaEIGJIosmphtymeaand
yet hyl ene oxi de. 8. The net ho‘aliﬁ according to any one
hydr@xympaylrmetmytcsllviose@ﬁ@eé? SUEHBAKE gh nol ecul ar wei ght
aci di c substance is an enteric polynmer substance. 9.
The nmet hod according to any one of Clains 1 to 8 ,
wWhiED.ei The method) Iacmrdmgdbaanwmegbf Chatinditctos¥ kfgttaarc@omsrlsmg

addlﬂg@ﬁggﬁgpﬁg%gé lav?/g%wﬁ cu %%@%ﬁ%ﬁ@;ﬁzsn Bﬁ ggfa)ntl—omdant

aci d-net hyl nethacryl ate copol ymer, hydr oxypr opy!
met hyl cel | ul ose pht hal at e and hydr oxypr Opio .
et hylﬁm mﬂ’tl@@ds ageerdingdtostlemn 4; wherdin the dowgpaggular weight

iSRRG 44,08 BbsLTR ' Goflp bl gamonic

acndg\ﬁéugfbhlcaé‘dl@e‘, TyaKbet 846 aﬂtﬂic@mlﬁbtammmmo.rgérilc afhis
net hod accor di ng to Caim110 , wherein the | ow

nol ecul ar wei ght acidic substance is at |east one

seje Ct‘ﬂ% H D %@c&{gﬂbotf?‘:@%ﬁhsltd &9 PiwiRERPERY Ib\‘ﬁ/ molecular

aci‘ds, oni c acl aci ds, acidic amn
weight edﬁjlcﬁmbstmayamtdem |othe seléthedf rﬁmmrmmgmbtmctzm*rsmtmlg afo

Claim 10 or 11, vvher(gﬁln t he | ow nol.ecul ar wei ght
hydrgxy @ridlssagidicaARing acids and qragRic &i%ct ed from t he

group consi sting of

13. The method according to any one of Claims 10 to 12, wherein the low
molecular weight acidic substance is at least one selected from the group
consisting of succinic acid, tartaric acid, citric acid, fumaric acid, maleic acid, malic
acid, aspartic acid, glutamic acid, glutamic acid hydrochloride, hydrochloric acid and

phosphoric acid.

14. The method according to any one of Claims 10 to 13, wherein the low
molecular weight acidic substance is at least one selected from the group
consisting of succinic acid, tartaric acid, citric acid, malic acid, aspartic acid,

glutamic acid, glutamic acid hydrochloride, hydrochloric acid and phosphoric acid.
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hydr oxy acids, acidic am no acids and inorganic acids.
13. The nethod according to any one of Clains 10 to
wo2poomhnersei n the | ow nol ecul ar wei ght aci di ¢ sROSURIIO®024254

is at | east one selected fromthe group consisting of

succinic acid, tartaric acid, citric acid, fumaric

acid, maleic acid, malic a®0d, aspartic acid, glutanmc

acid, glutam c acid hydrochloride, hydrochloric acid

ang p*’i'fﬁéﬁﬁé’t'hbe a%@bﬂim%{b amenBwsf aract®talil Agwhereimthe anti-

one of O ains to wherei n the | ow nol ecul ar
omdambusgil’ttle@%ilanecseimi@ﬁ fiooe thes gequil capsistipgef ascarlieaoids oswlfur-

cotaligy PG A bl eI 4l o B ok B, 7 "2y

glhut ahm c acid hydrochloride, hydrochloric acid and
phosphoric acid.15. The nethod accordjn an ne of
O A Uss s high WA WROEAGOIGRHBRENCH SOL3URESSIINg

degraé%fta’aﬁ %rgﬁ L[ustdoff it GEMBREHRIGS gfdogﬁ:ba By Horfa&PdhvEen the anti-

( urcont al ni ng am no hydr oqul none

demefieinidrag iaveisa Bigh otapitar eleight Masicsulbstarafe. a hi gh

nol ecul ar wei ght aci di c substance for suppressing
degradation product of an anti-denmentia drug produced

b)(yggat & OPQ%W@&IQ&J@PWQ@%(HI@ s%é‘l@:n@@dar@ 4tilgdst one of a

ar wel g asl ¢ substance . use of a high
low moleeoldr aweigbit ghdlmmﬁmcmmsd an mtlsm@ldant forsdpprressing

coor S TBAE I, 5 A5eRBh S BHRE RS, B hsrwapn g -
deme%ft‘ita'dJEigE%éﬁgw HDISEL 8 QRIG bR asstatss. ween t he

ant i ntia drug and a hi gh nol ecul ar wei ght basic
substance. 18. A pharmaceutical conposition conprising

ti-d t i
16 SRR A TR A (BB o e
high GROTBEUIBEF/eRgHli IdsidBliIestahee, weergit tmdnposatnm&amee cboprises
stabilizing the anti -dementi a dr ug

2 higpaplssiart Weiah SaRisayRetBC e Stahlieyd hepafementia drug.

further conprising at |east one of a | ow nolecul ar
wei ght acidic substance and an anti oxi dant for
st1@bi IThal plgarieecatital-abenmeogiiien dceayding to Claim 18, further

comprising at least one of a low molecular weight acidic substance and an anti-

oxidant for stabilizing the anti-dementia drug.

20. The pharmaceutical composition according to Claim 18, wherein the
composition comprises a matrix comprising a mixture of the anti-dementia drug, the
high molecular weight basic substance and the high molecular weight acidic

substance for stabilizing the anti-dementia drug.
21. The pharmaceutical composition according to Claim 20, wherein at least
one of a low molecular weight acidic substance and an anti-oxidant for stabilizing

the anti-dementia drug is mixed into the matrix.

22. The pharmaceutical composition according to Claim 18, wherein the

~ pharmaceutical composition comprises a core comprising the anti-dementia drug
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20. The pharmaceutical conposition according to Caim

18, wherein the conposition conprises a matrix
woaora7edsmg a m xture of the anti-denentia dr ugCTUR®05/024254

hi gh nol ecul ar wei ght basic substance and the high

nol ecul ar wei ght aci dic substance for stabilizing the

anti-denentia drug. 2 1. The pharnmaceuti cal

conmposition according to Caim20, wherein at |east

and #BBafg RyEPYOMPHSHIY tAe HigH aldle@dibfivieightisdsinsebstadcawhich
anti-oxidant for stabilizing the anti-denentia drug.is

covers sredcaratand weerginthg hignpm lah averigitasidie &Pbstancg is mixed

into FERRRRE T S ERE ARt PRt B2 Core campriisi ng

the anti-denentia drugand a coating |ayer conprising

t he high nol ecul ar, wei ght basi ¢ substance whi¢ch covers
{ 125, GG, PrAEAReIERHCATHROSHQHARRATERA 18 CIki gt VeI @in Gt least

A S e
the amticdemibritey druigGh dUnh&2mixedéntel ait lagst @aesof theeood aaditbevcoating
nol ecul ar wei ght aci di c substance and an anti - oxi dant
layef or stabilizing the anti-dementia drug is further
m xed into at | east one of the core and the coating
| ayer. 24. The pharnmaceutical conposition according to
ar34.oriEheophaBnzacesitital campssitiohacedrdinghie ahemmobGlaias 18 to

23, WiiBpriap raeeer U cRbert g ZEsTar R S8 prgraraten
Clains 18 to 24, wherein the high nol ecul ar wei ght

aci di c_substance is an enteric polynmer substance. 26.
A 2t rThe phygrenacriitigrheempesitier acgeralng i gmnone of Claims 18 to

24, 3T Rl TERRAR wdbnfafdR BRRc R aneREfERORRS
subsidsbea hi gh rrbl ecul ar wei ght aci di c substance. 27. The’

matri x type sustai ned-rel ease preparation according to
cl aim 26,

26. A matrix type sustained-release preparation comprising:-
donepezil or a pharmaceutically acceptable salt thereof;

a high molecular weight basic substance; and

a high molecular weight acidic substance.

27. The matrix type sustained-release preparation according to claim 26,
further comprising at least one of a low molecular weight acidic substance and an

anti-oxidant.

28. A method for manufacturing a pharmaceutical composition, comprising
the steps of:

mixing an anti-dementia drug and a high molecular weight basic substance;
and

granulating the mixture,

wherein a high molecular weight acidic substance for stabilizing the anti-

_dementia drug is added to the mixture of the anti-dementia drug and the high
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further conprising at |east one of a | ow nol ecul ar
wei ght aci di ¢ substance and an anti-oxidant. 28. A
worbtdespdod3or manuf acturing a pharnmaceuti cal conmpasiTP20051024254
conprising the steps of: mixing an anti-denmentia drug
and a hi gh nol ecul ar wei ght basic substance; and
granul ating the m xture, wh& ein a high nolecul ar
wei ght acidi c substance for stabilizing the
moled0ldr dRERMt basie sUBstafhca difitgtad [da¥¢ ofeXdfuné ndikingh®ep and the
anti-derentia drug and the hi ghnol ecul ar wei ght basic
grangl@bsgste® during at | east one of the nixing step and
the granul ating step. 29. The nethod according to
Cl aim 28, wherein the high nol ecul ar weight acidic
subst anes methadldesbramgtopOthe 28, Wherdihehagidromholecular weight
~according to claim28 or 29, wherein at |east one of a
acidir sWbgENceus afdeR a§IR PRAWHS. ¢ subst ance and an
anti-oxidant for stabilizing the antidenentia drug is
further added to the m xture of the anti-denentia drug
argb.t Mae methodakeodiry torelaiph 28 loa S whebbsinaatdeast wnenyf a low

at | east one of the m xing step and the granul at,i n )
molegpigg Walalt, SeHE SHESRIPS RO ATy - DUIT P HED AP -
demé’ﬁtti)é 8 is‘?ﬂ‘ﬁgé’rf ?]cﬁcfé%l { PN RIEFE o EhavBhien?itd drug and the high

substance and the anti-oxidant is added as a sol uti on
moleculssuspighs basic substance during at least one of the mixing step and the

granulating step.

31. The method according to Claim 29, wherein at least one of the low
molecular weight acidic substance and the anti-oxidant is added as a solution or

suspension.



