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1 DESCRI PTI ON METHOD FOR STABI LI ZI NG ANTI - DEMENTI A
DRUG Technical Field The present invention relates to
stabilization of an anti-denentia drug in a 5
conposition containing the anti-denentia drug. Mre
particularly, the present ienventi on relates to the
stabilization of the anti-denentia drug in a

pharmaceutical conpopESORIPTIDNhas the
sust ai ned-rel ease characteristics, and which contains

the anti pierpob FOR'STABIRIZIRG ANTEDEMENTRIDRYUG! oup.
10 Background Art In recent years, care for denentia

including a senile denmentia, an Al zhei ner- type

ﬂgm? r the like has beconme a social problem and
T ny&{lﬁgerkgpeutl c drugs are being devel oped. O these,

don€epsx plesentinuéntion rataies tl:tﬁtebmzatmrmfcarwlﬂ-demeetla drugin a

t abl e f. [ ' ' :
e ifion oty B cant et G55 M Eet Gyt e prassnt
infeAteH fﬁ’teﬂdjméblﬁzélmﬂ% Qﬁtahbmentia drugin a pharmaceutical

acetyl ehol | nesterase i nhibi action.. Recentl

cqmm@tlowh@h hashasugtainad: SRS RhARRRIPRSticy end wblgh Contains the
Eﬁ"feﬁﬁ'a gtﬁjg h?\ﬁﬁ%%ﬁéﬁlaﬁ‘&nhﬁV&oﬁboum e swal | ow ng,

trans m ni stration by an. ointnment
prepar ati on has been proposed for cases in which oral

B%@Iﬁkﬁ%@“ onis difficult (Fo_r ex_arrpl es, see Patent

Japanese Patent Application Laid- 20 Open
No. kﬂ:bc&it%‘aﬁé .care fdr déewenitiapneladingfa sérdle dementia, an Alzheimer-

BB Ao de 1EG R BReoBP = heid i pbd armidhgrgpoutc crugs

atd'B&ih @Bﬁelf:) Uithsden @dAapatil, whichdemRbildis as arhydrod':londe ina
quality of life. In this sense, a sustained-rel eas

tabletRiagrapylei form, js segn asgeing,Biohiyyseid AsA ﬁhgraﬁqy@lc ‘drug for mild

ﬁgﬁ%&eﬁa@m E rpg#a%%gugaam&g%rg&ﬁuﬁﬁs@émaé inhibiting
ru owst e nunner dru i strati ons
atkior. eBacmmywa ithblepwhbichdlisigtegrates mrre roputh bieve been marketed for

PSR S, AL oD e
oirtricat pnepgra'u_bﬂ hétsUuspanproposed fop baseinoghiclablal aglatiniekration is
AR AP 5 o Sa Baer R R S0 Bt pation L

Opsri RbNe-386eps)e base are distributed 30 uniforrriy in
the preparation, and (2) a sustained-rel ease coat?
type S;ﬂcgﬁsvelppmnt pﬁthmha&na{a@ut@@& gomposition syitakia fonthe

cbRaitibAY afd Sihbitsis BF tHd PRt Radrehidly MhpciarPfrent #&! $hndpoint
.of compliance or quality of life. In this sense, a sustained-release preparation is
useful for the anti-dementia drug because the sustained-releése characteristics of
the drug allows the number of drug administrations to be reduced while providing
the same or better thérapeutic effects, potentially improving compliance.

In general, the sustained-release preparation containing the drug which is
physioloéit':ally active can be classified into two type preparations, (1) a matrix type
preparation, in which the drug and a sustained-release base are distributéd
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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containing a physiologically active drug with a

sustai ned-rel ease coating. 2 Matrix type

sust ai ned-rel ease preparations have a matrix in which
the drug and the sustained-rel ease base are present
uniformy. The matrix is generally used as is as a
tablet or a granule, and may be given a

i ght-shielding coating or the |ike.

Sust ai ned-r el ease coat ed pre%arations'include those in
whi ch a coating which 5 conprises the

susMaitniclype sustainedstelepsesprapanations have ageatex iy whigh the drug
le,. : - CY
a0 il e B e RS, 1 Pl ordly usea
asG$ag aaablet ora grarute camishay begiven a ligistishigiding cceling oo Y like.
SuglabRerereIeaRa chaied PrepeBsios ndina §Tou R Yien & BosfHE dnich

coﬁﬁbﬁkéé RfsuRhinaafeleababass By apiilieddo arcora bftheaqgrahule] thedablet
I N some cases by nmeans of nultiple | ayers

.of 10 . .
or hrlikengpriaining a B, OR thogp iy Which8 Javer §°@6Ht?r£ &\erfa“s fg.applied
ona é%% ﬂrfhgﬂddé ‘g!oﬁéﬁ%ﬁn r@g stalIRYRERGIosE ©F 8UEBsE Mk are so-called

SuUsS ease p rat1 ons now CO[TpI‘I se the ) '
nompatedti, folldwed | byaarothers susiainedeleasa ¢apting, cEhapiigaingdielease

CHATRAPTRIH e 2l AERBHR) InRtbe, eanés b HepRglof A fuyrs of
coafifig @bH@irisg tHodruglidresbing contairingd thawsustainedirslease base.
anti-denentia drugs are basi

ani PRSP eRYES| ew%{ﬁ,eg-gglrﬁg %p&%@%&%wa&%gﬂse the
st%ﬁé&-?ﬂ%segBﬁé@aﬁd‘ ethef addififesWhith weiewR indhiddd insonventional,
phi as a p

nucl eo I C roperty of easily producj

d H -
fasegisaaluing sablpt anr theslike, oprermustde takgnihatine atagﬂ\tx,.pf the drug is
neiPRbs, Mol fevg Apilord it 48 o Bislo dRs containing an
amafrioagroup,rendsinggenieiraly a highly réactiveyfunstionakbgroup such as the amino

h tical duct i .
orURarcH oo N PPy 3 Res 6 deoradation products,

whEN §bAtthg With biaﬂioﬂ?l ddtioom [pertoxide, expgentos tize likebei ng
‘studied in the fie

d of At | d L. t. -
RegaSinee e dagiasation produpisthe dig praddiifEs Canaffant the stability
otdéfﬁgacfoﬁﬁg?ﬂ%hﬁé&iht&ﬁmrébﬂ&tggn@én@bﬂafév@nﬁﬁg' gefearation of such
i scl ose

been or stabilizing donepezil agalnst . .
degradlatiorrprodesteng ssyerele inhiiting themerediesd amountsarg heing studied
i e LSl ofmBREN 2 dbi the anti-
B L O Rl Ut B Pryhe CREBorcilg abhidlor stabitag the
demehtiadash, ascdmposiidrecintaihingdat oganic agidhas bean discased for

epezil in_an aqu than | Ut i .
slebdeionererD SsPTS RuJEpT 8o 4os PltonfDiciment 2.
Ja Ntfb!eﬁﬂ"atﬁﬁﬁ&%ﬂ:lféaﬁéh Qgidg@ﬁ%h IND. &tli1d10€|n3'539.i ttw.qsitﬁported that the

the |ike had been added .t in as ion with.pnQ .
ligilaetabiiziga sfeckvagy §vgsete$ @Feaﬁe&t of: a#‘ﬂﬁn\peﬁ@ Organic cid 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 phamacettical composition which improves

_ compliance for the anti-dementia drug, such as a pharmaceutical composition
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Thus, there is demand for a pharmaceutical conposition
whi ch inproves conpliance for the anti-denentia drug,
such as a pharnaceutical conposition 3. having the
sust ai ned-rel ease characteristics: On the other hand,
as with the ordinary drugs, it is requested for the
sustai ned-rel ease preparation to ensure storage
stability. In addition, because the anti-denentia drug
is often adm nistered .for a3prolonged period even in
the case of preparation which has a sustai ned

havippdiae sustainediielease isbreadteristicns Ath heotierdand, 23 with the

orfBRSTREG 5 e BPR OB AR reidion o ey

stcarage stblitayn uireadditcry becagsd meeardl-utémemtiwdmgos oftein agmjnistered

ol R, A BB i il e

reldB3sé feaoh, hidte BUBHREId fop m@plﬁérma@ienﬂcaltcbmposmon and a method
anti-dementia drug. Mre specificall IS an uPe{c?
fomanlufaqgmgéhe phareansUak mRESHasy ictcan be manufackired

ea%ﬁf‘ﬁ yehe rft’ ?all\o\%ﬁr@ww |Qﬁq°65]é&'o? kHp v‘e@@nt invention to provide a

sustalned rel ease
stathibaation ef e anis-damentm dolg inctbe phapnacaticst epnpesijorpgontaining

tob A e v Mgk s Fein 46, 1575 B8fpel B the present jvention o

prowds @bﬁaim&baﬁttdl bﬁmp@sﬁnn gohiaining e adti-demegntia, wiich has the

S SA EFb ShareERE AP  S SE o

d&ﬁérﬁﬁﬂir\’xg afd ﬁ%&ﬁo@ Fornhéhm@&iﬁhggﬁé phantsssuticalnomposition,
cont ai ni fgw_ant i -denenti a drugs:

resylt th
anst & suatihod fov Giakiiizng a anthdsoatiaiiug i the Rhrase e

’9% derived from donepezil hydrochl oride are
[%{‘ uced in the matri x type sustai ned-rel ease

pre p.anddrltbase: cintumistame s;l treepresieht inyeintothcarried eubextengve

t d, 2
stidies o AHE B Ioah AemBOSHREF Shiteif SAHEmenua WGE! As a result
theqresart ifvistorsanve aiistoybretthat dbgadahnrgprtoducisoﬂenved from
subst ance effecti veI i nhi b| t

doRapPE Bt ISTEia e efaghiced 1 e G 1 SR please
pfawafar%ﬁr&msﬁlng[déaapaﬂmrbmwna@ Bk m am-tsbmehaa lahgh

nol ecul ar wei basi ¢ substance

e&w@pwlm whighigechigagoleciier Wﬁlshhbgﬂc ﬁﬂb%em%ﬁs feugigined-
r &éé@ %ﬁg %nﬁl h hﬁﬁe&héf‘\u&@h’? Q&Jaicr!ﬁﬁs%f:@ Ce‘l’f‘\'?acili\drz-iil)hpr%vents or

ow rm acl di ¢ “substance and
irdoittiis-te ddgrad,atlon lpmcwgs whmh\ﬂragaraduqeﬁeﬂrpﬁreﬁ'@rﬁnﬂ -dementia drug

i nventi on. i ngd :
cpgs jita EAatact RO Bigkisubiefn B WRH; plmt b hos ks 2
safthineda8Rakh badeshdihe Higle moletitamesightaddissubatanpe has also
with excel |l ent
combined effects with a low molecutar 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 excelient
storage stability of the anti-dementia drug, wherein the high molecular weight acidic
substance is contained for stabilizing the anti-dementia drug. Moreover, a

commercially available enteri¢ 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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storage stability of the anti-denentia drug, wherein

t he high nol ecul ar wei ght acidic 30 substance is

contai ned for stabilizing the anti-denentia drug.

Moreover, a commercially available enteric polyner

substance or the |like can be used as the high

nmol ecul ar wei ght aci di ¢ substance, which can be easily

m xed or granulated 4 together with the anti-denentia

drug and the sustained-rel eade base to easily

manuf acture the pharnmaceuti cal conposition according,
together vathpihe sislitdementia droig andithe isustaineskreleasedase to epslly

t ti J s ' ' . .
B SRb HER R A A i heR rton
c ogp{th&iﬂﬁﬁ_ a%ﬁdi:lmﬁ‘ the lpir@éetn_trm?nﬁd)m thé prmegih invenfiah relates to a
supstance |1 n a arnmpceut, C conpas. tion.contat ni n
el R IaDIRNRAR AES- AT THAILD Ko DR SEGIH & Dig g culer
we?g‘}i ;'?Eid?éj RdHeR- in BV pRsifide8uficdl cofpoBRIbA GonBiiniMg trehanti-

IC substance it is possible to inhibit the

demeptiadaug end pihighiotolecubas weighthasic sditanGe: By adding/ high
mqi%cgﬂﬁ{ \ﬁg'ﬁﬁf%%&éoﬁ&gg{ﬂ%aer& itaé PBE?HQ% intAGTRY ddhradatibn products

basi ¢ subst ance. _
of tier arttisdementi= druj, adnictoare prodpcest oy contactefdbe aoki-dementia drug

AR ERB A b Ao SRk R g0

préfBRBEIaRpatt df 89S ncied atcardingo the prasieat investiar) thereiisithe
substance and an anti-oxi dant is, added, in 'Ihhe

mashed iercdabilizing the.antgementia daswhereiiy at FaptNS T o molecular
wéi@*\ggérﬁqig%ub%xﬁnéé‘sné ARUHI-GERA is Sdddd i theghafhaceutical

nere Is provided a 15 pharmaceuti cal
coopositiontaccording teihe prgsent iavamtiotenent i a drug and a

hi g |_ar ' ' . ' i e
cona T Festnilaepsil lhe HiStam BRI Hhere &, WBURRAIE
pharinsteutiosl Eompssitibn coriaining Be aatidemantiardrug apd aghighymolecular
harmaceuti cal conposition a rdi .
WGBTS St SRR BraBRBER ko i Ffitir
wé%hteééihi@fs_uwtbﬂbé farcitdbitiziay iss amt-demardtiadnayt Theophararceutical
re particularly, the 20 _P.harmac?uti cal °C°”$ﬁ5i tti on ral
compasitiofpRsarding i hir-pregentineitionalss gemerisesriiagst one of alow
mbleLERF YeidiR BRI sGPktaRes Snd BRBAtIDRaht "Mdre panhhm?/j the
a mxture of an anti-denmentia drug, a high nol ecul ar
phw:rryueum compaditionns & moaytlnngncgw@sa:m : X type §H§ialned-
I'eZ%CEifgl’ ﬁ‘gpéﬁégarg ﬁ@gc%;p %%ﬁ?ﬁ%%oé .gﬂuagr’ri]f‘\ggfcgﬁs Athixt#& BB Bh iahti-dementia
dreigs & diighe tnoleduiars weight bediceubstanae iand avhighimaleeylar weightacidic
ore contajning the anti 25 denentia dr .
silsimaaer spBieRg e R rie b, Srle dHnftRih gycn as 2
shiAsined-relehass apsRdIapattion wHikh adinpréseses theztaining the anti-
wherein a high nol ecul ar wei ght . . .
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 hydrochleric acid

solution, and the 50 mM phosphate buffer, pH 6 and which has solubility of 0.2
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acidic substance is mxed in at |east one of the
above-nenti oned core and the above-nentioned coating

| ayer. In particular, the pharmaceutical comnposition
according to the present 30 invention is a

phar maceuti cal conposition, conprising: (1) a basic
drug or a salt thereof which' has solubility of 1
ng/ mL. or nore in the 0.1 N hydrochloric acid

sol ution, and the 50 nM phosphate buffer, pH 6 and

g“a‘mmmwm Wsad%@ﬁag%qes@m Hiosase

el e Sl 38 ] RS e @ Skl v

ttstslmwtﬁilﬂy M\thpmplvhpl&osphﬂeabuffqﬂ—pﬂ &and belng groh sroredhan half its

solyifi g vy St ket & (PotTged] SRR RRO: potymer

subﬂia@lbtﬁ'(t?igh ﬁ:mc@mmteigm amdwEle@Etanae) dmt (aaldmas'a oag veater-
a eas one water SOl . u e st ance
mseq%)‘t@lﬁ m&n@éw&ﬁtméh@hwﬁ@w‘ém@@gﬂEé&lo S\Jﬁéﬂaﬂs hi rd

aspqg thetthirl RRp Qéteéﬁﬁb ?éh*éﬁmdv@ﬁtlor‘i 'lﬁél% ib grcW' ided d@ﬁbrmfacturlng
manufacturlng method for effectivel

metbnd e effeglively achisvinatheglesiendiardiug & 8"}9( &%ﬁ% of the present
mvéh\f%ﬂt b Uther \ﬂoﬁshﬁrmé!m{)g Yor rﬁa bg%ﬁ{‘é%[ﬁﬂr?g'“gﬁaﬁﬁéﬁ tBhposition

ar fraceut | ca osItion
comtmnmgmmn-@erdem@a dmg andha blghmobleculaa weighit Pasiceubistance,

cﬁ@%ﬁﬁgﬂﬁ&@ Sieg' cl;qa' ”ﬂH@X' ! S%@E@%B%@ﬁglg&dl%ﬂgﬁt acidic
swg(tjéﬁdcétﬂ@ﬁstéﬂhmtﬁgaﬁé lapmtd@guehhta @lﬂ@d is a‘tm::é‘mblaanﬂﬁu@doﬁthe anti-

a e O amX xiture o ant i epentl u n
defmeis g mﬂéhemwwl%%raveégm&am@hﬁ dﬂglngl eéiéf'tst ons of
th rfﬁxmg std Snmﬁ‘é B %mb tn&&amqu %tpirafbrl@c?@spect of the

ccor e erre aspect of
meeWerheng rmetbod@m@raiuw:t@dha iPresend Inwe@ttgm eajé?ﬂs'f one of alow

méié\églgg %&%‘It% idi€ 8bs Qﬁ‘@e Qx’;cg an A% xﬂ?{g ey Eé a‘ﬁg!'gat?ﬁ addition to

ance an an ant I - oxl
thadigh matecutar wdightnacidic substentato stepijize thecanti-dementia drug Ina

MRl BT PR B o 159 B REISRY e WG gl Sbstance,
trﬁqb@ﬁhkblaéumﬁweiynt aeidit substdirkaietthe dnioxidant iDbdded iarthe form

aci di c substance and the anti-oxidant is

af ensplnéon B SHSPEnSIN SLrng aldeast ope of tae mbdng At e@ﬁqcﬁ@"eat

g.lamﬁétmgﬁfepofnp ﬁbeslang P‘Féf&ﬁeé'é@ éa%f%éiﬁiéh&fédﬁm@ #Bthod
naprtlcuar preferred aspect of th

aceordingdo the pr@smat lnuantlcm; @ﬁeﬁad@ng the hl@hpsm@géwﬁr weight acidic

sg%‘f%rqéé & 2 5’?{“}5’%& ri"'{g'g' rﬂ&uﬁ}g .é” élrfe%‘%gﬁ%%){ﬁe lﬁg\k gﬂecular weight
atidirs¢ubstamcefandithe Iamtv-omm cha beaeldgitin ttm:ﬁoﬂm:f a solutlon or
sﬁ%é)qsﬁs&% e t@%ﬂu’%‘pgﬁ]? L grantﬂgt?ng gt%n be added in the

Further, in the third aspect of the present invention, there is prc:\nded 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 the 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 thie 50 miM 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



10

15

20

25

30

25 suspension to the mxture in the granul ati ng step.
Further, in the third aspect of the present invention,
there is provided a nethod for manufacturing a.

phar maceuti cal conposition, conprising the steps of.
m xing (1) a basic drug or a salt thereof which has
solubility in the 0.1 N hydrochloric.. acid solution,
and the 50 mM phosphate buff@r, pH 6 being 1 ng/nL or
nore, 30 solubility in the 50 nM phosphate buffer, pH

the35(P RN Bh8sphdts biffel0 pH & 5#ith (2) it Weastine bamrmcpulmnen (h;gh

in the 50 nmMp hothate buffer, H 6.8 bekﬁ{% JP 1
maleguiar weightasidisisy G@nw}ﬁ%@)% %ﬁt%&’ﬁ BsyyblpHolymer
o g B sk, 3 it b
mixtoee aelvtaivedcinibé yixing étepgh rml ecul ar wei ght acidic

bst d

oo EhPaRorR fuilofln 83 HE PR ARl Bdte s provided a
usé g?étrﬁgfrg ﬁblecfurl]@l' waightraidic snbstahde fu:? rc]:bhtlfolllnu; ﬁnuarm-dementla

obtained.in the m e er
dryg, degradatien Pfﬂdlﬁﬁeol'ﬁa@g%? i r['nrﬁ’é? gn#l-gie}rﬁ?\tla drug and
th@ highirASEcatar M%Pgl‘@foaﬁc%hﬁgtaﬁ@é ecrhtsas a\M%lv@b*se adich ltas been

substance for controlling an anti-denentia 8\_&%8?
digpoyeragior the higb maleairweigbbacidiy suBRARESS-bitt $he :
da@g%dla;t:igﬁ ﬁg{lu&s %H %ﬁ@ctn’éh?irl?f IﬂﬁdWo%@H'é‘Eoﬂ&ng%t use of a low

ance. |s I'S & new use which has been
mdeswawweaghtfaudm laebdtame and ap @ntiroxig@ntht aci di c

b ln.t

e BRPBETNG 19 § Prelpitef Asbety 4 He3EALhAE M e o gftentia
drag Es%vcoﬁ?ba?d |r§mn\g€ad@i‘tiarﬂenﬂm@ gec:cﬂps tmdmedlagdb armorte preferred
ant i - oxi dan ccor.din referyed. a
asppek e Prossnt inntom dha AF-URBIRIEITS i ShSfed ort BB oroup
corRBAY B ribasighting, déféﬂta#ﬁné Yonepedl ax{w-(pﬁémmétm)ptpenam+
nore preferred aspect of the present inv Jn
k2.3 ceieiranycam-d @-1@9@@?@@!@% M*)r'bﬁmﬂ?é‘egﬁ"ﬁt% 1dihydro-3{2-{1-
(pggﬁh%illgnﬁ‘d ?Iﬁg&h&:ﬁ?l&étﬁﬂ}@ﬁapﬁ!ﬁﬂ@ﬂm EheAA868%6)-6-one and
pharinatetd;=ily AcSeptablecsajtd tereof. Ina particularly preferred aspect, the
algl-%elggﬁ% ﬁB‘P énﬁgzn ord Bﬁé\pﬁa&ﬂﬁcally acceptable sait thereof.

(1 pgﬁwbwn*smbh)dd:oﬁr@w pdafayéc] asbedtbf ﬁt&masenﬂ iopent®n; fhe high

enzi soxaz Armaceut

mﬁ[ﬁ?@‘ﬂ' yesight sboﬂs‘i) %ﬁ%”@ﬁf's af Blgﬁ f? gq’[fi}'x meeglaupecansmtlng
ofa??ﬁﬁ(ééﬂuléé@ etl%fltabnﬁé%%%th?ﬂ flétachiatd %Bﬁﬁﬁmdr =i pmlyethylene

maceutically acceptable salt thereof Mor eqv
oud@orlmamotq)p@fgr@d esnascy the high melecu V\fﬂlgﬂt&ﬁsw substance is

eitﬁb\f' rt“;fl ﬂéeor}BtHﬁ fw%}%%@g: Pﬁ'@ﬂﬁ%f ofier! aRd ﬁ‘l a
eas one se fronTth up consi'sti hg

pambgdla:lye plreferred asped:tyihedmgly hmiesulmtwghhim%suwam@ ls
eﬁﬁ)(ﬁ:ellﬁllose Eme I‘Pg% o }ecmaer r\}v%lght basic substance may also be any of .
water-insoluble polymer substances.,

Further, according to a preferrad aspect of the present invention, the high
molecular weight acidic 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, methdcrylic

. acid-methy! methacrylate copolymer, hydroxypropyl methylcellulose phthalate and
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oxide.. Ina nore preferred aspect, the high nol ecul ar
wei ght basic substance is either ethylcellul ose or

et hyl acryl ate-nmethyl nethacrylate copolynmer, and in a
25 particularly preferred aspect, the high nol ecul ar
wei ght basic substance is ethylcellul ose. The high
nol ecul ar wei ght basi ¢ substance nmay al so be any of

wat er - i nsol ubl e pol yner subs}ances Further, according
to a preferred aspect of the present invention, the

et o BB A R BB fpoct

thefhugg B & f4H ISigHEAGHE saBs@hee RS fici tidbthyF aslylatee

cted fromthe grogg consi sting of msthacryllc
2

copglymekt Ina peferyeciespach b an AEount et ediioh amolgeylac waight acidic

oS 4 S R Y S0 OB A gt

par:m by wedghd, miore prefienablyciitceB0 parbs bv mga‘ci stdbwore preferably 10 to

50 el 5, Bt o IBS 18 pcBRARES fosvr

- acedrditg taRe Prestht ilventidrgh nol ecul ar wei ght aci dic

substance, the ampunt is enerally to 90 art
wei ﬁmtherpweeacav@rcyng to 3 préfegey assvg%eillb\s P@?ﬁen RyBBHOH, the low

|
prﬁp a1 e F%ht Sfd &eﬁs EYL?&?A &Y sefdbidd frdiRtife ﬂroup

ar ts by weight, based on
comsisting ofycarbdxfic a@det avdfmmds.dlmrw agidwrsidic pmino acids and

incRGeb e 18 ety SR oy piocir Waifit acici

sulbsmnaé isoat leaét&:nlecauleomd! éroml the gmupg bonsisting of ywlbexy-anids, acidic

armijfo L RS INGORER TS i BRPE LR WA oEE MR oW

mo?é‘d:lﬂblcwa?'lﬂ cidit sibstinde is BDkasOe seleded flom thengroep consisting
Breferre aspect,, the | ow nol ecul ar wei ght acidic
of 9%5@&@3|%'1da@c'¢lﬁam'n%ﬁ§'d§e| ected fromthe group

con chﬁ-b' IE%IQ“/ G’fé’l’biﬁr AdISSularawbight aciiE Sldbstaricdds aﬂléast one

|norgan| particularly preferred aspec
setsioted from the lgcoupt consistingrof swebitinEa fran aoHsURE acid dumaric

| 1
ol oS E e Mg Si had Yoo B GuBimBNeie Y
hytroehharides; blydrochierig iat:ncbmdalpbosphbscmmb lnsa mbra Qlw&r_rMQSpect,
tn Ef ShoiEodler reigtt, A auiptanch fa o least 3 Seiffegffor the group
coasisﬂng R EiEcimE adid, wrctacrd aftfi€l acid, maaamacioaesplamc acid,
hy dr ochl ori de, hydr

gl@a%é%?@%.. alCtAig AHichYOrREIENSh. Y eI L 25 sogbri acid
In age(!é i egﬂ*‘ Pom t QEﬁe&Cth@' rwwééma@ﬁetgﬁt atidlcoistzRRe is at

gr oup
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 paris 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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consi sting of succinic acid, tartaric acid, citric
acid, malic acid, aspartic acid, glutamc acid,
glutam c acid hydrochl oride, hydrochloric acid and
phosphoric acid. In a particularly preferred aspect,
the | ow nol ecul ar wei ght acidic substance is at | east
one selected fromthe group consisting of citric acid,
aspartic acid and 25 hydrochforic acid. An anount of

t he | ow nol ecul ar m5|ght acidic substance is

of effipribe gscaEng HEIY 35T G/SIaie haALP|PrigS: A asnount gt e afi-
0)«'%:’1{"% dﬂ?\b[)allgtd 04 t ogwai% S? We?@'xt}’pn%fér@bty‘!) (12 & 8aHs Byyweight,

par

mapé aplrefatablu 0sito aomt,%bv wgmhadcmed.q@ p@rt bM avelgntecﬁém drug.

A By ERE 1S, BTG 84 i

th@émbhﬁt i@‘ﬁh@ l‘a\mtmzrx&:larrliliisic gorebrally 0.001 ¢o S:mrhsibytg;_vght_;] @ref;erably
n a npre preferre ct., ant.i - oxi.dan

0.§ior bresisy W PEL PEIETRP R o 2t PYourignt st ke

préﬁeréﬁ?}‘ Bi1ss r1e5 p§ﬁ§ By Wé??l'ﬂ,%ﬂseifﬂ'\ 499 pais ey weight of the

drochl ori d anoun the anti-_ oxidant is

phgernemuoyl @moaf&pmacs%rﬂtr@ tpthaeregant inyeekeR-anli y 0. 02
ﬁ'hggmaﬁng 99«5 oﬁﬁér‘?g@é@rﬁﬁg\?'tﬁe ﬁrsgﬁ'\rbﬁgﬁtlﬂﬂé@ects

par t of
omhe prasght mhmtmma rprefefahime sgstainaskielease prgpar@t!on and more

prfraig 2ot e osingd laafe prEERIE, MarebVer BHRlos of

dd&ﬁgf@ Hérm 13!" thgqimhhacelﬁhdﬁllcdrgpaslpm ireiude pnleflegdibly tahiets, capsules,
rerera art |

grgmélpé.oa ng grRrpies, o&'ié)‘%d'BEWt é‘%@ﬁ%&%ﬁvh’%88@8°§'H°E@8°°f°"“9
to%ﬁﬁérﬁo@%@%ﬁ%e@&sﬁém of ﬂi&%l’@%@ﬁﬁh\f@ﬁiorﬁg ennatrikitpse sustained-

accordin o the present I nventi on.

rejsiase rmemratmpomtam d@neneza@é @rmaﬁ@aﬁaﬂmﬁv peeaptable salt
thgntgcﬁ Yl I-M}I Qit: SuB8taPics $AAlthé thﬁano%dlér weight

Sus a ne Pease preparati on, mor e
aqndlefsebaﬂahge,a:rraamatﬂx Mm euﬁameai—namaemreaafetlon oontalnlng

reparatio reqQyv r :
adfeenh Bt s heamac el pEch g daflhorHaf Bibl)" ooyt Swelont
b&O subAance, @ﬁ@highemow:illan ewgightatidic. substancel |anglat Jedshene of
phar maceutjcal co Jti accorgi n {.lo
thﬁé?‘t"l mglesklay weigh ‘?' &%E%@E‘F‘a&f‘ tﬂﬁg aj ‘8§@ﬁf‘t'i nventi on
is a nmatrix type sustained 15 rel ease preparation

cont ai ni ng donepezi| or a pharmaceutically acceptable
Advantageous Effgcts phihednyentiobl ecul ar wei ght basi c

SubSAgtsr;ga.naqg tﬁaﬁrggbﬂlﬂmmtwaﬁ{ne eagmrac?&fda%smposmon

subst or a e sustain ease
cqmtenrmgaam ant:-demeahalm@ anlab saustdihedrelease base, a method is

p&yp%gggql)éﬁ or m%%oﬁn%bdeegrgaaﬁo B.%dﬁ&fs 'dut6 ths 8Bntact 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 bharmaceutica} composition according to the
present invention is of high quality and highly suitable for compliance, the present
invention provide ;Shan'naceutical producté, particularly anti-dementia drugs, which
can be taken without worry and with less burden on patients and their caregivers.

The present invention also provides a sihple method for manufacturing the
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basi ¢ substance, the high nol ecul ar wei ght acidic

substance and at | east one of 20 the | ow nol ecul ar

wei ght aci di c substance and the anti - oxi dant.

Advant ageous Effects of the Invention According to the

present invention, in the pharmaceutical conposition

containing an anti-denentia drug and a

sust ai ned-rel ease base, a nethod is 25 provided for

preventing or inhibiting deg?adatlon products due to

the contact of the anti-denmentia drug with th
phaueacsLtiedl- mm@mawlmaﬂﬁa'y\eﬁﬂ@eﬁ%%ﬂﬁacﬁ REAGH

r -

coﬁf@lge%l éﬁn‘f{ tﬂg ﬁ‘jl@éfﬁ&qli % Sfliizél Wthbl]@th@rllée faliZed

arnace conposition. Moreove

coblirgpieshnigbes phmamtatunrtgadaqmpmpnm tion according to

the present invention is of high quality and highly
suitable for conpliance, the present 30 invention

Brid¥ PésafbtidhasfiaMingscal . products, parti cul arly

anti-dementia drugs, which can be tﬁg %n W t hout worr
and Figure 1 shows thareationship etwaenph e AAUSOUS solutior's or

susﬁéﬁsﬁﬂﬁéeﬂangageadefu%? hd R pkd de@égﬁaatiﬁrpﬁ!ﬂoaﬁﬁtsaaﬂsr

nmanu acturu ng th harmaceut i cal
gramnipmsomtammg vannisaEdditivesan npen (Wnssaiad) @pataamrelvergtsmfgd for 2

and t'he anti-denentia drug is
w%qukﬂtﬁﬁgéd?é\f’qﬁam the use of specialized coating
t echni ques or manuf acturi ng equi pment. 5 Brief
De pt i 'nsFi.urelshovvsthe
quéme&'ﬁé ?HVE’& %PY Q 5% aqueous sol utions or
Sus ipRsddiment ofMABE P%b%r@ﬂ'ﬂdehtldﬁﬁwlﬁﬁw expiaimetsindhe following. The
degradation products after ranul es cont ai ni.n

following esthedimentsers iexamplas fou ﬁ&l@ﬁ!% the gHeseTHarvaptipe, and itis

dhdsdints. The
ﬁéﬁl ngm&?h? eg&%ﬁt\/‘@{r’} rﬁgﬁ tfie?n@‘{& rren% t he prelsent
preamatnm\reumowdah becimplgrnanteddn ivariolempdes wﬁwngt depasting from the.
[e) nent re exanples for explaining the

8 C%eeégw e%ﬁggﬁ?’fi %bh%r} not intended that the

pr esent i nvention be Ilmted only to these .

enbodi nents. .The 15 present invention can be
(A'Wtffeérr‘%ﬂlae% Bh various nodes without departing from

the Tk lard né%rﬁ&i&rﬁﬁﬂmﬁoﬁé ohhRe bﬁﬂ-@!@tne!mia drug used in the

(Anti-denentia drug) Thére are no particul ar

piesantinvention amlongeasihe antixiamantia dipdds 89881 drugl@ving a primary,
secondary or tertiary amino group, but preferably the anti-dementia drug has the

tartiary 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-(phenyimethyl)piperidin-4-yi}-1-(2,3,4,5-
tetrahydro-1H-1-benzazepin-8-yi)-1-propane and 5,7-dinydro-3-{2-[1-(phenylmethyl)-
4-piperidinyl]ethyl}-6H-pyrroio[4,5-]-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 hydrod'lloride. Preferable
examples of the anti-dementia drug having the tertiary amino group are rivastigmine
tartrate, galantamine hydrobromide, ddnepezil hydrochloride (chemical name (+)-2-

‘ [(1-benzylpiperidin—4—yl)rhethyl]—5,6—.dimethoxyindan-1 -one monr:ah_yclrochkaride)3 3-
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20 present invention as long as the anti-denentia drug
is a basic drug having a primry, secondary or
tertiary am no group, but preferably the anti-denentia
drug has the tertiary am no group. Exanples of the
anti-denentia drug having the primary am no group

i nclude tacrine, nemanti ne and pharmaceutically
accept abl e salts thereof. anpl es of the

anti-denentia drug havi ng t tertiary am no group
ude 25 rivastigm ant am ne

[1-EDeny SRR 2.3 o ek pior ) {1oT-Behsagepin-8-yi)-1-
progs@é gk}ﬁ&.g??e %rfig gﬁaﬁaﬁgﬁh‘h@ —Fz-ﬁ-{ﬁ%@ﬁﬁetﬁﬂw
plpanqhnxdhthyi]-ﬁyﬂ-gmdlg[ﬂ]&m—t Wﬁnas@{mbe-one maleate (CP118954).

wold e B A RS efug R R R TR AP a7 o

CP&%%@I e host plefegabla the gnli-lulemeptia ey |smnnupegll bygroahleride.

ol b BTl SRR DAY Pt Aok VT Rt o, g o

|noﬁ§Hrﬂ939|f QUi 8 Brganicert mergem: sdlipdifgprefedal mﬁ&mlmQamc salt”
drobrom de, donepezil hydrochloride (chenca

bel(\g particularly preferred.  More specifically, examples of the salts ch%e but’

are[ﬁc;t'llprﬁ{éﬁ’iﬁph?%{:ﬂbﬁa%sé tﬁfgﬁe%BXHta{éSG FbLPHAEX ¥hftRAatek,

one nono

meﬁwa(qmmiam,bwa)@,mlaienmﬂ'}d kel - (2, 3, 4, 5-tetrahydro

< T s
e AT P e N Rl KA artA ar the
salptegéofdigad ihehd p}dseﬁt-hwméhﬁm Witk ré&pfe]ct i ﬂendnera:peousasaﬂhtlons

e BPLR SERIaE B PoSia SkgRYS PO B 19 srifixet e pasic
dng %ﬁhg%alt]tﬁg%f matHS A5t aau@é@q sditior! e B heteBaedus

donepezi| hydrochloride. Note-that.the

soltion isbigbar tr@ndtswgiltrmmméthﬁskaﬁlt‘ewwsn solytiare Herpin, fyr usein
pr@p%réﬁbﬁB%’é‘sP Beod§96l9 FZ%&EI&S%F thifis@irizfides, Kt are not

I'norgani c sa elng prefe an 1 norganic sal t
limited g, @phosmatabwew@ﬂasnaeqe, bufiees prapered with |50, mM sodium |

eSS GRutior ERErs oS el byftls s RE B L Wbt SBurer,

A en oo B 2“*?%2" e no I “”““"?'JFZ'? cd, 0.1 mollk
0S

sofik hyrosicte sationeord ket Nogs et e Sl s dn the pregent

1nv°é?||hbn B séltgﬁﬂy'vﬁhéraﬁx HESIHAG tbipBrEtLisWs T,

respect to acidi c aqueous sol utions, neutral aqueous
sol mhledean Gsolbbititydn anmidie aspéais solstiorBusedtie the present

injegonepens tata SoLBERY Bt s PbirireR B 26 st e H D alsbiugion
exhlitifd &R acilidpraperty Wheh dumlmd; thel badiy diug dmtbielsalt thereof in a

-agueous sol uti on. Herei Se I n arg i on of
e 98t SimIBity{the fer skl b feulhf (base) adtecus solution

”éﬁp% 'ﬂ‘i’&é{es@‘ﬁ m@%ﬁt df?'Pheahb "tﬁét%dsdhﬁblhlg P H%‘BQQ& ﬂn@’érf thE salt
or i nStance ers prepared mM sodi um
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 acndlc aqueous solution, pH 3.0 and the

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

~ term “"solubility in the acidic aqueous solution, pH 3.0° used heregn mgans that'a



10

" 15

. 20

25

30

. thet basic dworathe aql!iélaﬁrgofs!alaﬁ

phosphat e ‘sol uti on and hydrochloric acid), buffers
such as G L. MIller's buffer, Atkins-Pantin's
buffer, Good' s buffer or the like, 0.1 N hydrochloric
acid, 0.1 nol/L 20 sodi um hydroxi de solution or the
like. Note that the solubility used in the present
invention refers to solubility wherein a solution
tenperature is 25 CC. The t Bn1"so|ubi|ity in an
aci di c aqueous sol ution" in the present

soluiity G e barae 3#g Sﬁtthgasgﬁﬁﬁé‘rgs'ﬁfnt ermoisic solionRading Bt 3.0
wh?r?1 8%%5%9%2 rbéiﬁ?b\ﬂr Bk EJ\?tH%?ééf(in @ BidFePbr thR9ike2 | Tthe term

er eo er or the [i1ke. Simlarly, the -
"sotubility frsthemeiutrat aquepus smnonapH(ﬁaa"su%qd berelsdngarsthaticon

oty 5358, Y PGB A aang o e

_dissalbingithe besue dreg or the édtathe:aof in abeifey omerdikeli Sirollariy, ghe term -

ol 7 b i st o, o 57 e o AL 8l oy
of @% uagﬂ{ drua‘iﬁ' thhed salhﬂne%&ﬁ‘ﬁ Atsol @R @Ry hoH Sowherhiisbeiving

in the acid ueous soI ution, pH 3.0 and
llclifﬂii B® than in the

b |
A o i s g i s
prman mvthehmi l?aﬂé I'itlghﬂrlsblLJbllityylncﬁ 011hvd hyslsbablatic agichsolutien and the
t thereo n
nefifpciieus Sol-igne A S Lk n Tk Bar @ 2plBLly fordudt.oby B 0, The
terfh 'ﬁtbin.ftﬁmy T thielte1 IN iliﬁ:lroEEHiIOntt acioh solutizin gnsial hgrenmrmalaas that a
neutra ueous so e er
solply & the St dgypr e eL Biastaherl §o5oMER RN Brug or the
gl SSrSF{/ in'the G 1Sﬂ| Hiﬁdk&fhléiﬂé’édi‘&l s8lulibh 6 Fer wkafipig, the solution of .

Ing t basic drug or the salt thereof

dobepezit hudrow@'mle dissolwedrin thei0,1 N Rydrpghigric a%'ﬁl’!?bﬁl%%mws a
t H 8.0" d h

p%&b&%ﬁ%{cﬂ éb%%rlﬁ%u?%@buolf Otnhelobasi c d:rjae or e{ ﬁlensal t

t he R'eferablly dhe blasici drug bamensaal’athpred L(sem%edargg@nt\mvgmon

t h t. th
e OBy IR P M WAt Plkis b S Y il BolBus
sofifioh, pH®.@Bbingsfghérthai tHe tfﬁsﬁsameouwmhnmnphﬁo and a
sl e bbb it BB KA o ettty i
thé B%Elc' élﬁuteﬁﬁs Qéﬁ:’uén "J\SH%Q'N %n&%éﬁﬁ%ﬁ@t mblé haf halfie sohesility in the

solubility.in th drochloric acid sol ution”
newtiedi atjeeausrsaktion mp Jhestgm psolubiitydn thevaeydeal aaugpus,

h
i B R 1R e PR Y B i r o o
therdofini asolufion hewimga pH &&whenldmamn@thelﬁmﬁm the salt
thgéqrﬁ?ﬁcg# i de g‘ Slio! ved in the 0.1 N hydrochl orl. c acid

t
RloWs'ng 1 ]
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 hydrochloric acid solution and the
neutral aqueous solution, pH 6.0.is 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 aqueous soiution, pH
6.8 is two or moré times its solubility in‘the basic aqueous solution, pH 8.0 arid is not

more than half its solubility in the neutral aqueous solution, pH 6.0. That is, the
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pH range of from about' 1 to about 2. Preferably, the
basic drug or the salt thereof used in the present
invention has a solubility in the 0.1 N hydrochloric
acid solution and the neutral aqueous solution, pH
6.0 being higher than In the basic aqueous solutlon
pH 8.0 and a .20 solubility in the neutral aqueous
sol ution, pH 6.8 bei ng at I 2st twice its solubility
in the ba5|c aqueous sol uti pH 8.0, and bei ng not

han ha| f ol .
solgBlitaihe bagicéir"eé Snfte taltherapi i Wﬂ%ﬁf?ﬁ@"ﬂg i golution
an&%@ ﬁH ral débh@ %oh.ﬁiHnGpﬁ 6.0/ Easbt RFRuryEmited é@tong as the

solubilit basi ¢ drug or the salt there
abges smlub.thityhammg/nd. pHMErSs, The abaye selubilifyds Qﬁeewdl! |1ct° 1600

B
pre‘faTdb{WEhD mssc]g mglmhl Uithid sdlybilitly of tﬁusbamdmgobnige@alttﬂhm'eof inthe
salt thereof .int

1 N h hl d I .
bagigagupeus sRILtIPR, P'é.élpe'am pajtigH fc'af "Orﬁqaeasgbﬁ‘% £ "ﬁ%f'ﬁﬂ"e
soﬂ!bglr eg@zl Eﬂ@;?mﬁ%rqg?é I gﬁagggga ggilaﬁailt%ﬁcyemaragmo .0bB1 RDY
ol raraberabbisG 0085 G0 e anais ieteyably Dot .55 mdimy. st
mcﬁ‘h ptl'%ﬁgai:@é b.00226%%3 | ﬁ'lhe MUHEbYSY, Ffty%@ltﬁlé bQé]c drug or

tvvoorm) trmes Its $o ity in
thé)aalt thesanf o the eellltmlla@meomﬁ-ls@utbommﬁ B§ iaopt paﬁlpelarludumlted as

oL e i OabDRESH A D S e

sofutiohhsH 80 &ndl hﬁhmﬁowthhhewsdlubihlwdlﬂm: hémralcaqamods solution,

PH 8O- FreLaayPaalybiity s bisirabi| 2 epstd v Slyply iR e bésic
aqﬁ%ﬂ?’s Ihﬁdn 'p‘H .3 0"&4:!"15 it midtetharl 113 adahility 38 llh&hémt'al aqaeous

ener a ng/ m., preferably 5to 200

yﬂ&%rmgwq/prgferabwm Ieagt ﬁt_t!m%q $¢lublm5r"étf@ basug%queous

S g 0 s SN s,
B. e,od;tthmcma preferablg at teasbi 0 fimesi solukility jn therhasiziaaidequsriplution,

o336, BEL R BN o BB b Sl o ..

pr efw\a@ ﬁf ﬁil%hémﬁmplaghmluhﬂﬁe obihefbasubd:lly.lgmr(iﬁe salt

bl BB e S B Pk oo b anc e

5d|@|mﬁ6 PRospHate %:bﬂé:e ? 6.0 ié AhBEtHahats SRy $n &) 5O M phosphate
p I'S no [

larly | ted |
bléfEﬁMP;H §d) ubne r‘.Eel'gp sgfqli:{llﬁ; @@p'qﬂm&pﬁfwgﬁn&ﬁ% 99 6.0 used

b 853  IPUEANY o1 O bl Ol o QafBrbr i o BOTM
phos$phiate. bdﬂw haivingepH 61 0when dissplyving wﬁgﬁabﬂ drugtoritae salt thereof in
theI s mNF&osp'l'nl 'te l\.gu# té]ﬁnlgﬁ?, 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, ihé solubility of the basic drug or the salt thereof in the 0.1 N
hydrochloric acid sofution and the 50 mM phosphate buffer, pH 6.0 is higher than its
solubility in the 50 ﬁ‘}M 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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aqueous solution, pH 8.0 and is not nore than 1/3
solubility in the neutral aqueous 15 solution, pH 6.0,
nore preferably at least 5 tines solubility in the
basi ¢ aqueous solution, pH 8.0 and not nore than 1 /5
solubility in the neutral aqueous solution, pH 6.0,
still nore preferably at least 10 tines solubility in
the basic aqueous solution, pH 8.0 and not nore than
1/10 solubility in the neut ral aqueous sol ution, pH

6.0. Byway of still another exanple, the SOll\h:blllthy oL
buffelfreplﬂaﬁsli) andiisigobmorehisap dialf itsosalutulity isy thes2QymM, phasphate buffer

oML B e S AL o g8 0 e

solbblﬂl?&!f thé basicidsug ot thai salt lylerenf frhthe3D1 Nvhydroshloec actd solution

- angh e o g}h@ pbepgt@tg%gtﬁftagr 3%&;{'@{%9 'nrr}lﬁfgegﬁgg %omghlty of the

baﬁe Hﬂ%bf {né it thBRdPsthe sb mm plﬁoéphéteﬁﬁuﬁert pEr&0fis 0.2 mg/mL or

phosphat e buffer havin

Iesex s the sniubliy Qi basle AT Pread thareoh sy 5850 mMahosphate

OP?lgG FY% WBPF@]@E%@E rﬁgllﬁliwéhﬁ’\bgslﬁ @gfpﬁééﬁﬁate buffer, pH

8. wamﬂlshmtenmrertban bali its @blulhlllty trythgﬁoth Mzﬁﬁpbag? igffes pH 6.0.

T R6 5 g Ea s Gaoit Ayt L BRJFGE8E F rld PN Stloric
actdwmfn A tHeeSOMMIPh St btJﬁerprfaaﬁ |s Roeparticagly limited as
solublllty of the baflc drug or t | t th

lones e aevecraI T S/t oty | The ahove SRk Bagerally 1

L, still
to RORSREPHE, PHioRby St ﬁrr%/l@éﬂh o’é‘ﬁ' e Bﬂéf'?‘eaf’“’ oH 8.0 and
mmra@rs@ramv |1Dtt9 &On'nglm!— sEha/melupiibsgiae dagiFdrup °V8W # '8“"efe°f

n e b R o5 o by WieBGelBha s e
above sehibility is 0.2 mg/miLher 159s nmmma@pwbﬂw feegenergly @0g01 to

o i Biste b5 pGhfs 107 oME, AeliAblorath Ricor oo 05 moimL,
stil rmtgeQJrlefeJr@bly 9002 tbe. B@i'noglml.t Mor@o%erl\ltl’hgldo!?bihhmﬁ tbe basic drug

t 5
ontbe sallghareotn the og VRbeSEhas TG i S istpacfilaly fipited
aé)lbgb '%% tﬁ@ 'abo%‘ e&&eﬁm} i8 dt%s’@ %u&&’it@ RERMBIIRY B mefS(BmM ;ﬁl#d}sphate
my/ L ess, the sol ubi |t
buftes; nH @rcm gn@ s mmgal than &2 §@lﬂbi|lh! ipfHae 50 %&Bﬂ'&f"é’ﬁef pH

6 Bl rBabdye stadbiled < MBrabl it odst Findd Soliitihithe 50 M

IS not nore
phd@nateablﬁﬁert pHsEth nbd ||s not morg ilnanEIGB mpm&me &0 mM phosphate

oyl 0. Ditnoteprere Bl b essh Siriet sl Mo pMETpohate
baffardpH®.0ehd rholinﬂ:ré trearb (YSnédlubility jrhitiecs 0o phosp_ﬂai@ boffer, pH
Sgsﬁgqtnpgg rpgqlférai': ﬁlisltgpt 'f?pggg golyh@t@gg 36% t‘éb d'plglbqq]ogppate§uﬁer
oA LAkt hore 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 agueous solution, pH 3.0 and a neutral aqueous solution, pH
6.0 and 0.1 mg/mL o less iri a basic aqueous solution, pH 8.0. Moreover,
doﬁepezil 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, arid is

charactenzed by its solubility in the neutral aqueous solutlon pH 6 8 being at least
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to 1000 ng/nlL, preferably 5 to 200 ng/nL, nore
preferably 5 to 100 ng/ni, still nore preferably 10
to. 80 mg/ mL. The solubility of the basic drug or the
salt thereof in the 50 m phosphate buffer, pH 8.0
is not particularly linmted as long as the 15 above
solubility is 0.2 ng/nL or less. The above solubility
is generally 0.0001 to 0.2 ng/nL preferably 0.0005
to 0.1 ng/ ., nore preferablﬁ O 001 to O 05 ny/ i,
still nore preferably 0.002 to . Moreover,

twicd solubilighin the pasic. aquseus aghbomr% ) ‘-'b?n@ hslnsanos marg than 172

SOIBQIJ NBE'L}E%PW@%B%QOMFE ﬁSH ggﬁt ﬁesalbgvgogol ubilit

i s Altetratissly} dorepeizil hydmlcbbnde is/a weaklyebasic dng or a sal?/ thereof

a3 e ptipry AR SroP v h e ine yBb . JBtfief ABReiiers.

dlseébe\garrﬁﬂnablddnbbemhm@mbm i @Harbeteated%by itsnselubility of 11 to

i t the 50 MM phosphate b H80
s mioh.{ Nvseiats s sobyon e Bl oA
pH%’F) ag'rq 0. ?y'ﬂ]&"ﬁ't %HB%% nm%p osq M‘lﬁphhﬁ?‘fﬁigfecr bH@@ wnth the
solubilityrisr hetﬁﬁhnl\d]ﬂ&syhht&abluﬁ&ryph-l 5.8 helr&oatqufs les;s w&l@mty in the

soi sty S B R b BIRARERB D bl s s

mM-gh &Eﬁmrws@n 1110 sol ubi | i ty |n the 56 rrM
ate buffe

h H F
hyariders sre e prgiculi ftteons i B Aot BB R YPrgiR dye o
thé Salt irﬁaraef {Ked iR tRé prtieft ﬁmvéﬁﬁtﬁp w srpimt d=@e,of fie 3. 0 and
a neutral aqueous sol ution, %o g}#;}:;égL ocificall
acetad@walmest@rmnblbaqmaélaﬁjéog%qslﬁ%ﬁ’ %tq B 5P Yi
thé %Pgs%z%ﬁ%# %I a‘r}‘iﬂﬁ ﬁ@c?@)rgiﬁ%g)?a%hwle%‘ﬂ' tﬁer@bﬂ& fﬂim 8.01to

ere y amno group,

'Smmgldme prefecﬁbermmd]:H ta A0 mg/tay, mrespreferealyéroae%qhﬁpmfday.

stﬁdﬁggﬁeg%sw? ?rgﬁ{ BE%QE %gfgé? n‘?ﬂé l&% Ja'otf %‘wééhdrﬁlﬁe geyt ral

pl'%?hiébbldg:daliy &cbfl:ﬂalblésaau tnemleb Lsﬁre?l mon oo 50 p’ﬁglé?ﬂ ::lumrably
no nor e an SOl ubl |1 utra

from #bie 39 aldab ﬁnor&mref%ab'mfrpa} hi0 29 9}0' YTl fRyE preferably

frédr R°18 Righdly. | Thdsgut galaﬁﬁmﬁwéibﬂa pﬂhrrﬁaétﬂbglcéllwmbtable

aving on€ tertiary am no group, been el

saltthareafy is Atomm Bi0Fp 50 rsglﬂayea@éerablyé‘mw T &ﬂ%ﬁ@é Y, mdre
P BYEHERE Weth 1116 A ERAK R breroRytablytri 246120 ey, 11
and Mbeecﬁo@rmt:/lttpm cagEhalt mema'mm or aphagnecelpgicallyl acapptable salt
5
tn%Fa%ofe@a Belei s 2 NVh ERER RO RaddtnE ine Absd's fronfbifhot00
hos ﬁ@? et troind ©e1G®ghidyi thore lpreﬂeeablﬁﬁomw to 40 mglday, still
pha

e buffe 8.,0 and being not nore than 1/2
Mo6e BE? ferabjy fRmhio %‘m ey’

(High molecular weight basic substance)

The high moiecular weight basic substance used i 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% agueous solution or suspension the -
high molecular weight basic substance has a pH over 7.0, preferably a pHof 7.5 o

14.0, more preferably 8.0 fo 14.0. Moreover, the high molecular weight basic
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10 mM phosphate buffer, pH 6.0. There are no
particular limtations on the dose of the
anti-denentia drug or. the salt thereof used in the
present invention, but in the case of the

acetyl cholinesterase inhibitor, the dose is fromO0.01
to 50 ny/day. More specifically, the dose of
donepezil or a pharnacologigglly accept abl e salt
thereof is from0.01 to 15 ng/ day, preferably from

sulastands wasckiniine pessent veis] Ehn Bo Jormuiatad ps arsstaded Tijease
ba%%iff@g ﬂ\&fﬂ%:%ﬁ%cgl %@'H@%ééwﬂlﬁbw 1 FrRBERGIhPerstir, but may

g/ day referabll)é from
als6.bke fmnﬁ%ﬁate@ﬁmran}henmrpoqﬂsefleraabﬁltgnm igh trgo gulﬁﬁ/\wgbt basic

| | f T e
sugtancn Ry B0 FisBitile nvll fr iy iiedBo StaterBofify
suﬁs'»tlaﬁcé bﬁé;@wm cfissﬁmve% il watter talformy/z0ge), Examplasatf water-

from0O,1 to 40 rmre- refer bl 0 30
i W%plghsmplerculﬁw@-g){ tég}cg Shicd %{ufﬂgs/eoeatbers cellulose

'es < GRY ‘fﬁ é?xﬁ#‘?m& %%?yllgfacm*rﬂérsq&raﬁe name Eudragit,

ar maco y accept abl t thereof which acts

mamfactum Réhmrﬁmbl—la&lmgm ParmsitadtGesnany) Exampies include,
to. 100

e e e Stk SR TS
Eﬂg&gl grhshnglét g?@d‘}:?The I:?o%v G%ﬂﬂdal CdhsdnyT. scaﬂcathemuegrathyl

The gh nol ecul ar wei

mmhwsehnom, et Pmpwthﬁﬂubﬁ@@é isopreRpriiuinge; gutyg:eﬂvlgﬁe and the
Py g TS oSS B oo

cyEﬁbalENaumd;rs such a5 cyabeethylceliulesa ahd tll’h@ likey celblagre prgasic acid

esgqr}grsh @s CBLIEKPEJ? %ﬂ\%?%w% S&!g?q%%séc%ﬂé‘tg é@lﬁlo@e%plonate or

' ceﬂﬁ%&&%ﬁ}rﬁt&caudusselécéiatemmpmate amdlmehlkgheﬂwl aomlaae-methyl

I ght basic 15 substance used in the prese bH &
memerwatemopa\ym (FameDam EHORBOIL NG, S ARCrER) YR hm Gm

C. ﬂg&pb ?quf) ﬁ%ﬁ%ﬁgﬁéﬁc&ﬁ'{e Iﬁ%nplgga}réﬁlgg o?ﬁgférﬁ%oﬂfb%é B water-

sv%&lh@d highr @@Fﬂb&lar|We|gﬂﬂbaismgub$tbncdrs ipblude) mdu!ranomnghd to,
asl| C sSubst ance -na S,0 e | nNs
p@y%tay@eegxm@@dgwéw%a%@'vex SupBiartEegpY dnsHe 9?3‘9"“&“
Hn?%ﬁk,bl?% | iRolRLRK wesiqhtfmormoge? Ooﬁmopﬂtﬁw-subsmateelr
ecu

ehlhrml

hvdroxmrepad selioss étr@dm@:rr@e m@%g% m%‘illfgfé;ﬁ%gswa@w tsu Chemical,
J%%‘B %}dﬂ'ﬁé ﬁk@c*l'ﬂ %ﬁ%&%rﬁb&hh@ eah ®Fsingly
contaimetiantttwo Ge muore yi)ay Et-x aupibmadl indihe pbannaceutlcal composition
according to the present invention. The high molecular weight basic substance
used in the present invention ié 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 sthylcellulose and ethyl acrylate-methyl methacrylate copolymer. ina

pérticularly preferred aspect, the high molecular weight basic substance is
eihylcellulose An amount of the high molecular welght basic substancse in the
pharmaceutical composition is not particuiarly limited and can be adjusted

. appropriately according to the purpose, such as controlling sustained-release
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but are not limted to, cellulose alkyl ethers such as
et hyl cel l ul ose (trade nane 10 Et hocel, manufactured by
The Dow Chem cal Conpany, U. S. and the |ike), ethyl

nmet hyl cel | ul ose, ethyl propylcellul ose or

I sopropyl cel I ul ose, butylcellulose and the |iKke;
cellul ose aral kyl ethers such as benzyl cellul ose and
the |like; cellulose cyanoalkyl ethers such as
cyanoet hyl cel | ul ose and the 1 i ke; cellul ose organic
acid .esters such as cellul ose acetaé% but

chararterislipscofibe divgor helike Jherepesne RarticUIsF Wmaéﬁbns on the
| . ) ; '
me%ﬁ éaﬁ@% ;Elzgtkﬁyﬁé‘gfgh rﬁtﬂbEMEPtﬁﬁﬂ?ﬁ ﬁbﬁ%g?ﬁétﬁﬁb@ (tAkSvatadinsoluble

rylate-ne acrylate |
polymeo bybstanée)r usbe in theepr@santigiventian, bubiherraean padicly size is

oA on S B .t A bt o 15
pmTPAcRe Praferamhy Sié 1Hami.c substancesinclude, but are not

.Iimted to, polyethylene oxide (trade nanme Pol yox, ..
mandh gMaurd @f bhe figh D@W‘Hﬁ!’rﬁ"@&h{ pesiesHbsiApCe the thatrix type

sulfBEE5 s asE o sdit paricy iy IR, plptY getieraily! Ha8h% by
psntiy /by e, St s o,

mar hgTorahin 8 SEd PO weIc tsefiin. PRk B vght e,
phghﬁa@mwp@cﬁﬂgd,@ﬁan. conposition according to the

present invention. The high nol ecul ar wei ght basic
substance 25 used in the present invention is

A | cel lul ose, ethyl acryl ate-methyl
(DB FHEGG) ot S /

acry pol ymer (trade name Eudragit NE) or
" pol Pegradation prdals [t thadwesentrisverdiopexg degeadation products

f blLy, t | | i i ¢
ooPLBATOR b el Bt ln g oo o s
de’nﬁérﬂi_b&lrlag ﬁlhtihhé h}l;ght mabscplart weigbutb llzlagichr_suﬁstlan?a It is presumed that

t ar referr aspect. i gh. o .
thBdgradialian Plodinte ESHE BonLFarsion o o8 B LS itas, s
deMheritatdrlpd !Foif%&aﬁbleaaegﬁc&hbn preditstesaiting from Bohiaet between

phar maceuti cal composifion is not pa,l‘él cul_arl

0 . limted
danegeakhyarecklaide eed hapisPopiolentian Welghbparia subsanfR.can be
’ e ) ) 16
dééﬁ%?%?? ép?? |g§@og the@éﬂp%g&%raﬁghl [ Eﬁr‘#ﬁgfg are no
particular linmtations on the mean particle size of

.he high. ol ecul ar_.wej i ¢ substance (the
“’h&? B\DH%%IWP@ ac&;%}@%&gu stance) used in the ]
pr eSEH¥ highv@bldcalar veight deidicsabstaace uséd instheepresent invention is
referably 0.1, '100 pm re.preferably 1 t.
a Bich mojsleroviab surgands i 5 exhihits sty e @33@9@‘9@
sigpehaed iR whfer 5P eRdmple, With 212 8% BgLEsUY sulutivh gfithethigh C
substance in the matrix t))/(ﬁ_e__
molecular weight acidic substance exhibiting a pH of less than_?.O, preferably a pH
of 1.0t0 8.5, more preferably a pH of 1.0t0 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 substanca 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 '(methaéryiic acid copolymer, type A), Eudragit S100
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sust ai ned-rel ease preparation is not particularly
limted, but is generally |I to 90% by weight,
preferably 3 to 70% by weight, nore preferably 5 to
50% by weight, still nore preferably 5 to 35% by
wei ght, based on 100% by wei ght of the 10

phar maceuti cal conposition. (Degradation products)
Degradati on products in the,gresent invention are
degradation products derived fromt he anti -denenti a
drug as a result of cont a betvveen

(metBaeNic ac@rcwob{ﬁ@rt treer g Whichi are RS Pge{]?f by, BB GmbH & Co,

o 00, b S Mo 2550408

L1@0165metl'radﬂﬁmﬂid eopblymer, fgpe € Hyuragit Iiﬁgbﬁfa(meﬂmacryllc acid
products resulting from contact between wgp’og
conqlmemlmetw)awhlchme mafagiyred hy-Rohw; G

Rt Sl
whiﬂhl ndlnﬁarﬁmﬂsmmma) ShineEfsugthemitalc Japan), hmIrghyprapyldl C

(55 Smnchns ISR, VAAETH it By
cnghg él‘f%gﬁrcarﬁébﬁlﬁ%lﬁ?ﬂ eihylcsRtiBse (GRIECS whith smamufactuaed by

Us soldtion”of the high 25 mol ecul ar we

| meormmdeea@xnhmaaata@catamwcps&anq tha ke, Eodimples of

f
] ARyl A B S s o
fomu@eisamzm dismlvedumnatep nasmmghnmetamlm walghhag@ctsybstance
bl e t |
used Bt rBsaft ivRrtn o URS, fit e pBftirfddtf LA etk actin
camtix?ﬁ inyl ﬂ’d]?mbt GarBxyamsthyr cebalogbtanaidhdilike s U‘heﬂ'wgtn enolecular

e g S R v ok b STy v
m&@'dé’ﬁ%e é&ﬁéﬁéﬂ%tﬁ@ﬁﬁ%c&bﬂéal% F&Qﬁlohl %dd?aing @ the present

met hacrylic acid met hacryl a copol y

inyantionadihe. nglmunqlmlnawthtcacatrp guksiaoss Head 'rt%er%;ent

L

maaaawhadmd-ﬁylnamy)ate cepblymey, methaciylic ecidymethyt wethacrylate

e i L

m%m;g&bmage @béléﬁi §u@d’t)ate\/\éhd> BtilmnorenprefdrablyuneitiabiylifRatidvethyl
H-& Co. KG 5 Darnstadt, Ger many), hydroxypropyl
aGidale seRONTIehse pht hal ate (HP-55, HP- 50,

When used in a manufacturing process for the phannaoeut;cal composition,
thé high molecular weight acidic substance used in the present invention may be a
commercial product of a powder ora granul'ar type, or a suspension type which has
been previously dispersed in a solvent, and these commercial products can be.used
as is or dispersed in water or an organic solvent. The smailer particle diameter 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 copolymier. The
particle diameter of the high molecu{ar weight acidic substance used in the present
invention is not partlcularly limited, but i us preferably 0.05 to 100 pm, more preferably

. 0.05to 70 pm, most preferably 0.05 to 50 pm.
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whi ch is manufactured by Shin-Etsu Chem cal, Japan),
hydr oxypropyl nethylcellul ose acetate succinate
(AQOAT, which is manufactured by Shin-Etsu Chem cal,
Japan), carboxynethyl ethylcellul ose (CVEC, which is
manuf actured by Freund Corporation, Japan), phthal ate
acetate cellulose and the |ike. Exanples of 10 high
nol ecul ar wei ght acidic subﬁgances whi ch are
wat er - swel | i ng substances or forn1ge|s when di ssol ved
s the hi.gh nol ecul.ar

t | di bst
us P iHe e RBSAL g sbtcrs, Bt enEHS PRI
suﬁét W éx%en%'l;%é&fﬁi Sédcttise NS BtaDizing SREEMNE hti-dementia

yner ar boxymet h cellulose and the Iike, The
drum igmotisist evermwhendhie, antea@mlyénesﬂwbstm'@e i% %ainﬁ’dt'ﬂ éarge

- oA Th ARG ROt M ki

Acesrdinglly, therecare ine I'mitmmns oni avampuohof thiedtighy motecidai Meight

acif’@%ac' oy 1 SeeinB e, e gHeordie Sk e eculal Wit icic
suﬂ%tsﬁ@é rérgﬁch 346 mbl Ffart%(bydnﬁbhb( lprﬁeradlm €o TO paktgyrweight,

met hacry met hacryl at e [i) H%ge
-mqli?@ﬂ%f?ﬁhlbéw Sﬂaantﬂhyewmhbgp%ﬁﬁfsﬁmé Q@ #po0 parts by weight,
balddbA*) bf\«gel tbﬁjJHaHJn é@ut%?&&hﬁoﬁh&? 'a%éér@lmg to the
and st I nore prérera acrylic acid-eth

present iraeaticrnpol yner. When used in a manufacturi ng

" OS85m0 e AR RS e, SPARBR .l b o
parﬂua:zfrﬁﬁulli?g:eﬂtalbubs g:‘enecaim“&to;?]?ﬁ qgmeigbt, poéfesabhoRdie ¥ 0%r by
weiiald ore preserebly 1 1o BoR P ARHE Butel BReriti 17 FE83% by weiort

baS8H BRI 00 bip WwesiticF tﬁé‘PhQ%éb‘éaﬂcalaﬁmpbsﬂrondIﬁsmmlsambum of the

wat er or an organic So

vent. -The smal | rti e
'wa!eratﬁ\spb&blq)poiymﬁéanﬂ gma Aplese ppymerdn $is Paéfglﬂ Lfica composition
. is ﬁyPﬁém&ﬁs lig ﬁeﬁéram 85 FP(S QBQJ‘By Mmtp&reférablﬁ '35 to 95%

'S pr e e po ype. ‘An exanp
bypeeight, mgrpqsrefammw 48 to 208 bsgwelmmmllls&orerpreﬁ%alzlﬁ@é 19190% by

G L A1 V3R A R B o e

phanpatenisal bomposition.he present i nvention is not

o Adital Bsndunt catie i TosieJabSisRt BRut P RnbR (P jrater
inSbldBlet Iyﬁﬂer SUBstehits) Bhditihé hithofolsduke ulveightadidictsubstances

acidic subst ances, the_enteric polyner substance is

#he eateepwow@rlﬁubetafﬁ:eéem the phegpateutioal cemperition s rgfe

A Tl 5o B Y A oS5 0

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 molscular weight acidic substance)

There are no particutar I.imitations 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 1.0to 3.0. Taken together with the anti-dementia drug, given the anti-
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quantities in the pharmaceutical conposition according
to the present invention. 5 Accordingly, there are no
limtations on an anmount of the high nol ecul ar wei ght
aci di ¢ substance, but for exanple, the anount of the
hi gh nol ecul ar wei ght acidic substance is generally
0.1 to 90 parts by weight, preferably 1 to 70 parts by
wei ght, nore preferably 5 t 60 parts by wei ght, nost
preferably 10 to 50 parts bQ wei ght, based on 100

parts by weight of the pharrmaceytical co SltIO
deragpiin ditisgvitiy apHbor 40 BB A 2 8 52h EAURPUSSONAR Of suspension,

thel ng O?Fﬁseégﬁ? R %@Feﬂ Mirfu8enhe P ﬁ{) OF 9404 5@he&@m§ﬁdd &2.5%

I'S no [MTmted, I's generally 5t
sugHiEriston cmm@mw rpmlet:tdaame}gl'ﬂ aadnczeubsiyncmugmsralw 65 to 5.5,

ordbSHR A 515 S 0 5. Ry 181680

Dhamléi‘: ébétﬁm[ﬂQ@‘lbﬁmetlbwnrgommrahrelghmuwlcmbﬂmoé msed in
wat er - I nsol ubl e polyner and t [ et n t
th%ﬁl?ﬁsﬁ'ﬁtd@mﬂ ton, evemffdhas phasic du '?@P alars r@ ﬁﬁly‘e i ddifion to
anld er ag}l@ﬂ% sdréuﬂ Eiﬁlﬂﬁéé |B(1t Are hét Iﬂﬁﬁ’éd% ¥R beids or

wel ght, nore preferably 40 to

etmﬂb@mﬁ;ammgmraa@hmacndmséorm 2s thapHyof 92.5% ammpoyy solution o
2. g_ﬁ%ﬁ&géen Ishlﬁég I ,.%{ng ﬁlg? ?ré‘gr{:ngﬁ?@ %I&hgﬁseljﬁ ﬁged’l'ﬁ the

pre?setmtrwbnﬁmm refersatb d hneldwt;!n wmghimiHéJﬂOwela;Bt whichi axcludes the

nigh, B et BB, P gt B BLIBOO RS mBRbver,
th@m\nﬁ'ﬂdre@.ﬂéd/ WRight WeRficaisstande use iplthe prasent lmrehtlon may be
onposition is not. partlcul ar |

eltgehwafmsyl@@e powateripgaluble.Rutizp ?raglyr%?@@%ﬁ 5905'15*9('8’9"3“"9

Bt
ol A 8o 41 G ) B 0% o o
the ove anajecL180 weightsubstance Heea in thipresent invention may be

coR PTG B BrmaCeTHER) cordBbsiiar 2 T e ol ar “Tim a0 ons

on tiiere ame nid perticubar limitatibns et bw swibenudarcweight acidic

h t I t.h
l@gqurg{a egaln'r %2 lnlggl §H On%qﬁgweg t@,so(ﬁ%@%gglds inorganic
achiis BEAaE anfinvatRls. FxampleSth (ﬂguﬁmmsdhdude,rbmtraré rY%imited
E%_geny on, and preferably % g? ‘_8 d
toppaPeRsIagids uatEsecsicAad. beRgplc cgﬁ EiCASHd, myYTERtE A
pa@étlca%@ %i%éi’ﬂﬁééﬁg L?%Qzlil& %Ffltjlg ?ha%l"ilb a@ﬂ@tﬁﬁdlrﬂc @bidg ag@ci)d/ ?tﬂd
sabapict axid fumatic asid, swleiciacid, ofycyu’em@md;rgl)}cmﬂf@tlg |cisk sorbic

| aga g?}b%ﬁﬁjiyﬁg&%y(téc?& Ut JiDEoIRE&Y, 1detie-atif, FARLAEY, tartaric

acid, citric acid, 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, botic acid,

phosphoaric acid, sedium dihydrogen phosphate, -potassium dihydrogen 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 atids, acidic amino acids and inorganic acids are more

_ preferable. More specifically, preferable examples of the low molecular weight '
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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 1to
5.5, nore preferably 1.0 to 5.0, still nore preferably
1.5to 5.0. 5 Mireover, exanples of the | ow nol ecul ar
wei ght acidic substance used in the present

invention, even if it has a basic functional group or

the like in addition to 80|d|cfunctional group,

i ncl ude, but are not limt ea am' no aci ds or

et hyl enedi am ne, tetraaceti ¢ aci d I on as the.l,&eg of
acidic subsiapee used 1rsmemrewtdmverﬁl°9% BN 0,

suc,{rfB\?@aé‘id% LhE o @tné 2l F“Rﬁ'ﬁeﬁ'ié' é’kﬁd \Fﬁélgﬁtaudﬁﬁﬂrd aeid r%partn:

esbn |nve on refers I'ecul ar 'wei ght
amd,(l;ﬂ@tamw lciels gluMmmfamibYdr@eblonﬂe. hyhir%hlm acidion phosphorlc

ool i RO T o e SRS SBE6 aric

acid Sgidtdnﬂc Tabiﬁ Wd?éﬁﬂtbnde)mdtommcmﬂr plmﬂphenc acid are more

R
Oﬁgé bﬁe&% l%lséﬁﬂ |hbéM|orﬁhszalﬁéw e@peélm Whemrﬂfeel ow

OMInD ecul ar MEIg ht substances_use % F
mqm_a@fnweighv sridicoubstanceds uged inearekination wih the hlg molecular
e, C
Rl PRI RS, bt s
sulsstbﬁwmmt limited efma;um'beses ot stabiity, blutt may berasfjusteddroey

tQ,
consHier@tions o preangsbibgad ata TR . M S bhtd Rdttron
produttd 6sh B prévented onbiibited afindst amceffect fmetheca@astdd amount
benzoi ¢ aC|d | auric. acid, ristic .ac

if the jow mReleaiak waight, acislic srbstapee;is Usgrdn Pehwo% jorl Wit the high
mﬁéﬁgélr\hr&lgﬁl:éﬂdl it c@C'F%r exﬁﬁlbitdfl'\eaémﬁunf oftAEIIGw molecular

el c aci rrhetic

|
weightdicidio subsian@aslscgwlgfléob tad P%%@ryog?égép&fe@%ho ddo3
pa&g%&%é@?@?ﬁoq‘e gr%f%?étg)é Bcl'sdt I%re%l‘t by’ b httﬁﬂltrﬁér‘ecpreferably 0.15

n. |trate ['uconi ¢
tod(s partshy Mmyghtpbmdobrahm phds by weight of e Pbﬂ‘ﬂlﬂ% ties)

suchastosIJca d__nesyli id and the like.
CompRsiitoBs Eﬁ%f"ﬁ'srtaﬁ?ﬁefesﬁe |&g8pﬁo§] ude, but are not

limted to, hydrochloric acid, sulfuric acid, boric
aci d, hosphoric acid, sodium di hydrogen phosphate,
(At} Jum di hydr ogen phosphate and the |ike.

EXaffiNeRs af n@?hﬂlc‘&laﬁ‘ﬁﬂrﬁ@héﬁé B8R the'ahtLERIdaBtilisa B thebresent
limted t artic acid, glutamc acid, glutamc

lnw‘lt@nm&tipog halsdha anti-oxidant i one whigh predusesantiprdiping effects as
|t|g &$Giz cﬁ @%r g@gﬁg fefatflS s thé‘\éﬂﬁ ‘B@ﬂ ﬁPi‘t%r'?f b&Fiofb ‘éaéW Hdized

Al C aci ar e Fer & and rox
than ithks anth-dirientia mtutg)hamng snanol grcmpsg Fihiegefors, dge aﬂé-omaét used

mﬁlﬂegﬁ{ﬁaﬁ% gﬁ’é e%&' éi%é oo SRR & fHoUHY Sﬁdﬁt 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 paimitate,

~ ascorbic acid glucoside and the like; sulfur-containing amino acids such as cysteine,

cysteine hydrochloride, methionine and the like; suffites such as sodium sulfite,
sodium hydrogen sulfite and the like; catecho! derivatives such as catechol,
chlorogenic acid, caffeic acid, tyrosine and the like; hydroguinone derivatives such’

as dibutylhydroxytoluene, butylhydroxyanisol and the like; gallic acid derivatives
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- aci di ¢ substance used in the present invention
i nclude, but are not limted to, succinic acid,
tartaric acid, citric acid, fumaric acid, maleic acid,
malic acid, aspartic acid, glutamc acid, glutamc
acid hydrochl oride, hydrochloric acid or phosphoric
acid, and succinic acid, tartaric acid, citric acid,
mal i c acid, -aspartic acid, %Iutanlc 5 aC|d glutanlc
aci d hydrochl ori de, hydrochl dric acid or phosphorlc

sudines ol 46K, GPYIE 256 9P BESs EPIA 401830 e IS AapeLer i picn as

oA S TS SRR oSO phor, -

toeetri:mtoh,m&-ﬁ-toeotneml d-y-tocotnienalt d-drtonptriench aikiuges thereof and the

oA et 54 A, B B BB PR it s

as lcatdchirt] epivatguiing eettecatécisinairobinthwcyanitdimand the likej Theeascorbic

ac&%g;nqgﬁ%%%ggés taqu?ag @%%Ssyééﬁq&}ﬁg@é laﬁs?&,lst!y S a&d (;ta%%qherols are

pré‘fﬁﬁe&e MHrSéf@tbﬁ*@d %o tﬁ&lh&&drﬁd avidsisrsulfanyostaireg aminonacids.

e adj ust amount i f the | ow nol ecul ar wei

Padigularty preferablecre m’tb@@ma, ﬁswhm ara@ PEAYSIFING h%@qw‘%j ide. The
angor%hé%{ﬁt %%e%ﬁﬁ'le@lg (Fragé lif? u ér RFRIbSalttBin, but

aci di ¢ subst ance
préferapiy ehehlitjis @isdblvied of quemwnmtgnwcrpawmmojut@ni

.3 b igh f
o ol e B S5 st iy o
asbﬁﬂ:@fé arh?gmbluﬁt@hﬂ%chl@hﬂe 1§)M'efm%hbvm1;cys:&;ne The ant|-ox1dant
armaceutic conposi tion according to the
useRva e ewsengmv%mt%mp@%v beipd B WO %ﬂ?ﬁ?@fﬁgﬁmne"
orlif GBrf 58 LEES IrPEbritiRafidl WitRXhelRM mutesLiian widight pigiesibstance.

i nvention as | on as the anti - oxi dant is one

Ther antirexidanhieseddiniter @rewgnéﬂweeﬂcm ean beeither Uﬁte&sglyg'e or water-
m?cﬂgbl bhﬁ?rgfe%ﬁg ﬁ%% Hﬂtat? @&lr@f’éﬁd nbfceprieferBBly it has

e8s oXI an the an -denentia drug
thh@roptg;t)auﬁlnﬂv\@laimys Ther ef or e, the anti - oxi dant used

2 e o e M6 FidAB o o g

wlhlElM %ﬁé luééd inthelsteserititveitionodt for exdreple; the -ccdant lsian be
aci ds such as ascgwplc

ganeyahod 1o JD RS OV EIE AT REAED-0 02 BELRRT B wejagt, more
prRfbiabiR3.65 to APERLIRY elght] baLeER dartbylwiltht of i crug. Ther

ontalnln am nd aci ds such as cystel
ar@ym paniculgy limsafians: onithe ampuntsd thie apiexidast, |Wr}|é%h is generally
f friqt
0B8R Sl S AR I0B 2 Pl By it oespeiray o
toc2parts bly, weiglht| siilkrgere prefierabily &4 e & partsiby weidht based 100

3R oY eig 5y R ARG BRYEE 85 BB prosent

invek@ion.gal 1 i c acid derivatives

(A water—sbluble sugar and / or a water-soluble sugar alcohol)

The pharmacéutic'al composition according to the present.invention
preferably also comprises a water-soluble sugar and ! or a water-soluble sugar
alcohol. Thére are no particular limitations on the water-soluble sugar and / or the

water-soluble sugar alcohol. Examples of the watér—soluble sugars include, but are '
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21 such as gallic acid,.gallic acid esters, tannic
acid and the |ike; tocopherols such as

d/ - a-t ocopherol, d-a-tocopherol, d-(3-tocopherol,
d-y-tocopherol, d-6-tocopherol, d-a- tocotrienol, d-
-tocotrienol, d-y-tocotrienol, d-5-tocotrienol,

m xtures thereof and the |Iike; flavones such as
rutin, quercetin, hesperidlg and the |ike; and

pol yphenol s such 5 as catechin, epicatechin,

l.] ocat r oant p ke .. Th
ot 2015258, BElieR, 85 83 iR ko A ! Famples of
theth@t?ﬂﬁUIugﬁr%bgé? hldbﬁ?!s\dﬂdgdmm ?ﬁ@hbt?lirﬂit%d #, eannitol, erythritol,
ererre re prererred-are e ornl C
Xy IRl porPal iR kG, Wi [Rstase arel mapael kg pejered. There are no
parﬂﬁglfa?ﬁﬁrior | lrﬁté}helﬂﬂtrb? the EHerPulilé 'sggﬂ* orahs Weité€soluble

roch anti - oxi ant used the present
sugamécmhobm ﬂra;phaanecetutmaf compesition raogardmg @rthﬁ peesent gnvention,

o8 BTR AT bkt BRI, Eigh PERRER, o bty

weRht, Q’hbﬂeCpréﬂérdeyS] OoIeo% byh@lgﬁtl ant inare pmﬂeramy 12to 60% by
welghE g, e o S ik Gl G peraton.
i nvention may be used singly, or two or nore nmay be

contained, or it can be used in conbination with the
(Excipientd| ecul ar wei ght aci di ¢ substance. 15 The

2 oM A by Sy W pgdtion

ei t her "wat'er-solu or wat er - _
compedses atiditives inchidingsriods @harmamut'maﬂys eataptable camiass such as

ol kb, e B BSPRGE o VRN 45 kbt covrans,

swbbfan%r’ét Ipla@txdi&tﬁt—s tﬁﬂntcbetu@ymd thlai Itsde ﬂmmedrgl rlixaknq)le% of
resen 1 ONn, I exa X1 n can
exSipienis briye, byt w2 e 8;9 el Eﬁ F%?'"%SF@?%'P%WS*&E'W
cefflil8se tngh’éarwdrﬁu@w.we'aaiaﬁ syrXR&fc amhﬂﬁemeﬁmcmé) nﬁEgrte%lLEn

arts ht, based on part ht of
alumlagte mitasHicate @mﬁwqdmet |Ee<anm18$ Pfﬂ\{lbat:a ﬁ;lﬂQH#‘@t hélt are not

Im’{i\gﬂgatmgénéégﬁm%éér t?é(( Qﬁ B%Iﬁ Slfﬁeﬂgg\?'éa}'cuurﬁ -H&blrate
(Meeikg mammtaﬂt,eeabhanyo talc tsodillnp) steasy! tsymmtg and the like.

ex3lipige F0a@S Tl a5 g fed et Ppfed o MhistiobEl Elbioss

‘methyipeluilbse) Ratmgitng cellulbéee spdiame hiydraxgprpyl methylokllulose,

{er-solyble s rr..and_l or, a { er-sol uble,s r
polinirARITIAARS BRE o it FXaPles o QLIPRRRIOEE dapiie: St gre not
nn{]ﬂéa tar Sérsaiyméwmélms%ocmamﬁam cAILASsCEABNINS Bfosdarmellose

wat er - sol ubl e sugar and or mater sol ubl e su

sodlummrboxvmthyl %'ch@ogm |I@u+sabstlmci Rydrexgprepy %mﬂuiose and
thidRkE" ERQnPIRSF I VAR s indidd, Bt are not timited to, paraoxybenzoic

acid esters, chiorobutanol, benzyl alcchol, 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 (suchi as B-carotene,
chiorophyll and iron oxide), 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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wat er - sol ubl e sugar al cohol. Exanpl es of the

wat er - sol ubl e sugars include, but are 22 not limted
to, lactose, sucrose, glucose, dextrin, pullulan and
the like. Exanples of the water-sol uble sugar

al cohol s include, but are not Iimted to, mannitol,
erythritol, xylitol, sorbitol and the like, wth

| act ose and mannitol being eferred. There are no
partlcular l[imtations on t anmount of t he

er - obles ar o ters
Prof) "poieSiiiane abvebl sadheies deiaeies abtid e a?%'gtbéses
l t Liesel ropyl

'"%“ebﬁeéP'a’F%’? ot "Q“?e“}i"*&d&z’ﬁ*gﬂﬁ?w'ﬁ?%?@‘ﬁ‘h oy BBEeBy
cellwlosmand the likspref erably 10 to 60% by wei ght, still

more preferably 12 to 60% by weight, based on 100% by

wei ght of the matrix type sustai-ned-rel ease
(Pmmhmatlcalmompﬁélt(oﬁ)(m p| ent) The phar maceut i cal

co sition accor to.the i nhventi

Con PP ehaRaGEiceLeOTRRS RN AELaranedn S FERRRE Byention if pot
Phifod 3 lonB'as i E catfiposition M \Blﬁit:ﬁ anlattirdsrasitia drug is

bi nders and di sintegrators _as well as, preservatives,

stahilizeda butsprefarably iltds acompasifian with spstainepirgleasgproppities or a
su%écﬂeelé al%%ﬁ Sefrﬁi’ Phore-preTeradly |?fs alﬁla%@t'yﬁé%ﬂl‘éélned-

ude e not ted to, star
releaeg prq:araﬁnam dTlseraram alsornes particulae hmdeﬂzona arsthe dosgge form of

| d
BRGNS can o
usedan Bhe forarfulatiod inclading tahlzt/gts,ld:apiwak graeules;find grantuled, powder,

to, nesi um steara i nckr r ,
oiciZiert ST RRCS bakL Helvior Berite. Diereraaly [ ggeage form is
m%ﬁnulﬁf?@h Wé’d!@?dr)ﬂralféﬂmh%&r%tlaﬁ@u&ﬁés Itaﬂias é’ébsules granules,

anpl es of binders include, but are_not

ﬁnwaoulyp,rﬁbx/ pr the:likel @b morenprefprably itis ipdee > form of tabits,
c@%{_,% 'orcfﬂe%bﬂﬁé sodi um hydr oxypr opyl

ose onV|nyIpyrroI|done and. the |ike.
Exathbr@svelf thi phamsgeatical compasitine, agsarding to thetpresent invention

is'a rﬁ%ﬁ%&éut&gﬂ? gor?l%)%gglﬁ) ggrgtlaﬁr'gﬂl:# (@i{éﬁna@%hﬁé&ﬂ}‘a BYd nigh
momtbmxmghvbam anbﬂmmhndma high snbletulao wesight acidic substance
T VR SRR A e B S ARG o e

w@phﬂ@ééi@ 80B&hAce akd H!gﬁsﬁﬂéculéihwlnérghb utidizadubsbfitg)dre distributed
cohol henet hyl al cohol, dehydroacetic acid,

indbe @henma!manbcqmaoaﬂu% anptbess ineredienta fan be wixed uniformly in
th% a‘?ﬁ@ I’ia?se} 8&}1511% Eﬁéﬁmﬁ‘l’i’:ﬁl SShpoditioh gégoﬁdﬁnrgeto the resent

nso e pignents, nat ur such -
|ment4lc8'+ cSpexifically, it isithe pbpmaceutical cmmposnh@rueqmpwng @matrix

cABRRER MRS 8o Pl BLL 610 Bt ot
slibstafdecanidthed high tracletular sesightnacidic 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 coﬁrs'e‘, other addifives 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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saccharin, dipotassiumglycyrrhizate, aspartane,
stevia and the |ike. Exanples of plasticizers

i nclude, but are not limted to, glycerin fatty acid
esters, triethyl citrate, 23 propylene glycol,

pol yet hyl ene glycol and the |ike. Exanples of film
coating bases include, but are not limted to,

hydr oxypr opyl nethylcellulo%ﬁ hydr oxypr opyl

cellul ose and the |ike armaceuti cal conposition)
The_phar maceuti cal conp03|t|o cordin

pr eBemengRchthednoh gnqlsvulabawsafaﬁaa&q %PQ%F%CPEJESS!;{@‘SP&%
corflémé& sbgaﬁataggm Qgh&ﬁwar&ew fHe ;ﬂ%rﬁm@n&éuﬁ@ﬁ:ﬁwesiﬂbﬂg

referably it I's a conposition
acsardingdo $hexpresent uevm pMoresver, ésphasezcontaining the drug and a

R L i

a pﬂrem oﬁphaeéss Q\ifqhim mr&tadtddlan Iéyers t it thissasey) thanbigh aralgeular
armgceutica Sltlon acco
weta??@ g-‘s%s?ar?ﬁw continer 1o 21 eA Ofe%elaa%ﬂ?@'%f ofthe

phééb"sm#&téﬁi’npi@ Gthe 6haﬂné@alta%bsmrﬁwsdre§ecowag b er% present
fine granu €s, pO er, ol nt nent, | nj ect 1 on, pou tic

invieriien Eay, conaprise aataortah:@nltalweg the éﬂ%ﬁsfﬂefﬂt'ﬁ UG onigheis covered

_, Wlti'lgm neit@ rlé‘){rbracoh%ﬁ]ﬁb ﬁ@g f'f{oﬁé?ﬂa? \I/QiF;hPIBé‘élc substance, with the

l'on suc capsu granu
highi meleputaruveight ,aatlic)swlstarlme belmgammddnmwe@stm“dlﬂhg/core

ant s Sopthl 1A’ S BEGAARDE, ey PR Bk Ghec Rl Batll
rm t N6 tﬁeméfh llga i pahiculr imitationsoretie core, which may be
mgmrmac utic |t|o onta|

Ao gbIet o) ExiifoleXineiyre tahlets in which a -
co§ E&ﬂéﬁnr@@'\dﬂ’@'\ '?lhcich:l!iIBfr iR bR diibistateds eoated directly on

St ance here are no partlcular limtations on

a mwwﬂmh israt unepatechiablet gontaining grmbrvire ©f bath thg«ryg and hlgh

|
G 0T ) S N sl hin o i
maecrpars meight, basmmhmeeuan@rmgm anelscgan weighti aosiic substance is

ool 5o e S ARRTRE B4 G sackes

- gramees tostairing aildyer in Whit:hﬂherdm aud! treshigh omplesutar cwelght acidic

SURRENGR B FPmARRALIR ORI RUALES MEPRIEN g I end a ayer
contHhihg B niyhd nfolb%ufﬁrgbelﬁﬁf BAsIE BlbNBHhENT U3 fls.dméde of tablets or

subst ance, "and for exanple, ‘a matrix ty
capauleacaptainiag @éa;lsecﬁ aenulen comaining:a laver psenf@fnlmm@e high

. mﬂ&é\?lgmué e%]:ﬁdl@ Bubstané'Snd "ché"ﬁ gﬁ mﬂ%%ufyr %ggﬁasllc substance

g ned ease ase are un m xe
inthe, gmrargnaauted sucl as aonpareilovhtbe Ilael,ohnd a dayemepnigining the drug.

) m X?\ﬁoregvesru t " 'a%gutlcéi composition according to the present invention
“may be a pharmaceutical composmon in which a phase containing the high

molecular weight amd!c substanoe is placed between a phase containing the drug
and a phase contalnlng 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 containihg the high molecuilar weight acidic substance, and theri covering
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30 the matrix may be further covered with a coating

| ayer containing a shading agent or a

noi st ure-proofing agent or the |like. 24 The drug and
t he hi gh nol ecul ar wei ght basic substance may al so be
cont ai ned separately in adjacent phases in the

phar maceuti cal conposition according to the present

i nvention. Moreover, a phas 5containing the drug and a
phase containing the high ecul ar wei ght basic

subst apce, each nm [is rali ses. .
theSHTE NI & costRGBHer spTiapiahe o, Flbier, Wefdh BRI stbstance
an&%@ﬁ.@haﬁzoié&ﬁiashke@ﬁt déigicsubsABse can be contained in

| east one phase of either of the phases. For

exan‘pl e, the pharmaceutical conposition according to

(MEBARBP AT theMEA nBRCTRY WA s JubaRegOnt 21 N1 N0

IS covere

coaCongethtionally koowa marq;lrlghnethoga (sushaasuthase desrgmed in the

b bst 10 hi
SoBE e PHSRRRGaiar s E o RS e Bt g used
wh@ﬂrcemtaaﬁﬂgtuh@h@hamw&:dlaywéngmdcldfccyubeml:@me"mrhmoautncal
sust ai ned-r el ease coat ed lg ar atj on. that t gre

compasiign p%ﬁoprcam in the presant toR, 9'#@%&"@9
gré?ﬁ:!atiribe tBF Q&o&ﬁﬁ@lﬁir@%@ﬁ do%hhﬁtsfep, %cﬂh@ %feﬁ 6 &Ry other

ts in which a
stamntraamufngtunng the ghamqwuparcomnogﬁpnmg%mg mstiglaateps.

oA Elnfl ke Mo rmefifed il )8 PGS Pinicn
step)dafec:hylrmmngmrlg\kft mxlngl tbﬁsimg tineh they high amnle@slﬁr weightdbasic
subSRbpa b8 Hlh MG e ae e T iy R SRS (e mothod

in WhichiPatHigh hdleglithy weightt seidiesusstance lsrsglspéncmdamuhesvater or
cont.ai ni ng the dru

g and st acke‘% granul e taJ ni n‘%
oﬂaerl higeer ysedipvest-arnuigie g mbdyre 9fdh adrptginsolible
hédubRtartieGodl fRIRed Wﬁlgﬁrrﬁo@@tﬁlhﬂw&@#\t 'aeldii‘.cﬁi.fbstance (©)a

ranules such as nonpareil “or the |1 ke,  and

m@tbndm whigh thedigh groleenlae weaahtmldgqqsuttﬁé@wqe l§@§9ﬁ@§@ powder
t d

o TR o B B 5 R0 P e

smatafn:al @) awmethibt] imowvioich duubg ﬁmstepa:tﬁmlxlhg andglompression-

B P S R L S0y a3t P Huir
wéifBt BHSiE substandy, ehedtigh himb@ﬂm%gﬁttﬁdldialsubstamistadﬁed asa
according.to t he present venti o

Poyrria e @methed of Gdsing hedich malprlar w%atﬂg&*%mt@wgm
a J&ﬁc@ Qthe {‘E{?tlﬁ YeRid dﬁh@ﬁlke%r‘ fghﬁ“ ng ‘ébéﬁa%ﬁﬁ%)ha vHetrgénules or.

etween a contalnln ru se
tablets aﬂamtamg'lg the drug ﬁremlvema wgampgimr filmsgant §M§tmwe high

rn&%cb’%?twéigﬁt t?eg'ﬁé 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 molecutar 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 substancs 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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denentia drug does not cone into contact with the high
nol ecul ar wei ght basi ¢ 30 substance. G anul es can al so
be formed by coating a core containing the drug with

a m xture containing the high nolecular weight acidic
substance, and then covering 25 the core with a
coating | ayer containing the high nol ecul ar wei ght

basi ¢ substance and the hi nol ecul ar wei ght acidic
subst ance (Met hod for mxi t he hi gh nol ecul ar
[ ci dj c, substance nvent i onal.l
oragiabiG P by WISy SR e inoHIdS Sl el Wik pge uniformiy

mixstPEaIeBe oBm'iéa':\spaﬁ@ hibthodtt #ﬂauﬂaularl?ﬁaéﬁdblﬂsl aemeim:rd in which
Pr egar ations) can be used when containing the

thenlipb cmpleculae i weighbasidic substenes At @ powderds added to é%lxmre of
théfﬁ@rgﬁﬁiﬁtﬂ,& ' g 8%3813 We*é?ﬂeggﬁ‘gu%fﬁ?}cbo Nt tHit &56Blare no

m xi ng step, granulating
patticefar liodtapores on tine aulkrdmtsgzsed épthecaridusgnanuiactuping kteps -

. st or ,any other 10 s facturing the
inchiiba et vtied g arpRapliot ot e TcRE AHepA R of thpstabilzer,
buﬁéiélﬁplﬂﬁ offie éél%ﬁtﬂﬁclh@a blﬁ@ﬁ@h walRsrfd ﬂm@i‘érﬁﬂtﬁ@fmegomg,

i nclude (a) a method in which in a step of dry mxing
preferakly ethanplnwaterordhe gignee eHEeHPRoIRg ecul ar wei ght

basi c- "substance, the high nol ecular weight acidic

substance is al so added, (b) a method in which the
(Chinghsitioh edxedwithdowhmolechter ovejgiisacidicsubstance pe Hedika) n

th
i o Bt pRbedica) E6hpRs0E Boutiihg 18 e preAlidBhortis o
phanbatautical compssition eoutainire & iayh maieeulal avelgbmag]:id:c substance in
cj dic subst nce t hod in i ch.

adioB 5115 SokAgmente G, apiars Mooty $RidBallc Ypstanpe and

théRgh ﬁ{ove«ﬂﬁa?nwbigm aendﬁ: $libstace. qfhe‘i"@%réih@ﬂmﬂéﬁbﬁs_h@n how the
water -1 nsol ubl e ymer substance, a nethod in

lowhmelecylar .wagghh@m@rp@ybélanﬁe 8 mixesin ("a% Rpar@ageytcal gomposition,
a b%&m IBaﬂ%éﬁsbecrﬁmeﬁ'lﬁﬂo"éPpﬁ&% ANASIcR Btk SHL8NHeASigh molecular

contarning th nol ecu ght basi ¢ subst ance,
waipbt asihsubstancs amd the hjigh moledular mshfamc&c substaneriares

g e b TR B s BB WBance
arkii different phlases, the chwrmbleudan waightcadidio gulbstyme gan_ebe rmxed
o 150508 a0t e A i PgReich ¥idrding
theMresatit HvenBomh it damsdlSo by bsat@acmthea friiepbhdentiyedritogetber with
packi ng capsules with_ powders or %ranul es of the hlt%h
t

thediah mmelsculen w%a@%s@ﬁs@imo @ satis oxdnerrore In
L S O e ST
pharmecelitical semghsitianiinithe sames way@s tbedowrmﬁl@pul@r ywjght acidic
substance as described above. Of course, the anti-oxidant may be mixed together
with the low molecular weight acidic substarice or may be mixéd in the
phannaceutlcal composutlon separately from the low mo!ecular welght acnd|c

substance

{Method of adding a low molecuiar wéight 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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added in at | east one of the mxing step and the
granul ating step. Mire preferable is 30 a nethod in
whi ch the high nol ecul ar wei ght acidic substance is
added as a powder or as a solution or suspension to a
m xture of the drug and the high nolecul ar wei ght
basi ¢ substance during at |east one of the m xing step
and the 26 granulating ste In this way granules in
whi ch all ingredients which are uniformy mxed can

be ohtained by thi t hod. ticul arl ble i
comPRRH o s P ohBEmiBle b Bl aEpBR R
pheHRSdUES! postti SThd RwARdRIEuIR vibi%ﬁt@citﬁ@ s@bstahtEcan be

drug and the high. nol ecul ar weight basic substance.

mixed & thasamenstep iambiciuhs high malacular weight acidis sulsiangeds

a8l & % SNk Bieb Sl OHRISBANY BEIoHT sdiflic¥ublfance or the
I'ncl udi ng Wet" m Xr hg and preparati on~of the solution

antioxidsmp snwieferably addedshusibgl&t kst onbwf thexaixing stepfandibe -

SR s G BN eSSl bapSiust, Mifp prterabiy,
the highhmoletifgowaight Abidicaibsesficeizpidl thieied molebulas weight acidic

nmol ecul ar wei ght aci di ¢ substance or the, |]ike The
Suﬁﬁf@ﬂﬁ%é@;ﬁﬁ%& ingipaatianes the suxipa fen #d h’@'%)PEEE‘HPQ step of
méﬁ?f&&hﬁﬁﬁ tﬁé?ﬁamﬁ’é]&@, hH%%H R tiohO NRRRicn $Fths MW ahdleBdlar

a l'ow nol ecul ar wei ght acidic substance in addition
waight deidia substépee ot the antiugxidantds miotylimited tectinese aspeeliand

o fafls! ST, el ol SR ot o

mapbeadtiad asai phidarardiispessess irea selutien o sespensicrher sprayed on.

InfaS ePRaepan 2 SV EREY o e i eibvesirpBIgPT B s, the

ampdlaﬁ@aﬂltatand\mé ﬁl{ﬁh h@:ﬁtﬁdg.lﬂﬁg{ggﬁggidwuei:btstﬂdfegxb addedinthe
nol ecul ar wel acl. :

same slgp. tecrddiipn methpdsiaay MM?@?%Q&W&S@%}?@ or they can

alﬁ%& bLGdet By HA§8me Methdd Hbf ERARPle, FAE ixinghRep 88 high

ecul ar” wei ght aci di ¢ substance can be mxed 20 into
melectian sveightcacidicshbsianps sge Hei addedasmpewderwhiie Hie low
mBIGF 5 A998 bRk Ror HE ALERER sdeRlla Bupth or
swsipishsiohher thiediighrhaeallar weigh=cidic substaseehsarabe added as a

the matrix.or the care in the har maceut i cal -
PRUSTRIIB 1S BNKInaLSHED Wil thelow APIeBR I W OHLAEigle Spoptence or anti-
oXIHARGs hAdéd as asbNtERCA Wispahsien WP i granilating sfep, batthese

way as the | ow nol ecul ar wei ght acidic 25 substance as
exarmplps BERINgbIHVNGf course, the anti-oxidant may be

subol r e i parinhal IniEicn FRhBTHBed BF LR the
phamaseutical coppesitiondaogordingita the presentim@ntivaasiengas it
c&%ﬁée% a step of mixing the high molecular weight acidic substance into the
pharmaceutical composition. The pharmaceutical c(:nipbsition 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 Préparations). Taking a solid oral preparation as an example,
tablets can be formed by adding and mixing an excipiént, 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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substance. 30 (Method of adding a | ow nol ecul ar wei ght
aci di c substance or the like) As in the case of m xing
t he hi gh nol ecul ar wei ght acidi c substance, the | ow
nol ecul ar wei ght aci di c substance or the anti-oxi dant
can be mxed in the 27 conposition during any step or
during nultiple steps of manufacturing the
phar maceuti cal conposition. .[he | ow nol ecul ar wei ght
acidi ¢ substance can be nmix¥d in the sane step in
whi ch the high nol ecul ar wei ght aci di.c subl%ance
roughlydthe M W agitabletsdnt exttusion grepulatign ¢raiing nonpareil
%,Ieaqw ot '[\ﬁmﬂﬁ)
(°°\S€e era ?%Zpd&g? ur ngvgtén ggst ontgk%r?ﬁt he n%\l)a(vfcﬂgpowder
drspemmmnmmhmg thealug and agiditives, Whilenspiaying iith water pea solution

ARGy SR U, IR R o St
geﬁﬁh elwdraﬂympﬂ mhethyiteliutoses absthencapsades eardee filled with the drug
o e et TR B o e
wi S%ﬁb&étﬁig éﬁerﬁ? hér%bﬁ@bﬁﬁ?eﬁerbﬂth%él%ﬂm@@gdhﬁor a low

st anCe “or eantl-ox is not limted to these

. molemdan weight acidirisuhgtansereraan antiraxidart ofdhe presend inyention in
: orﬁ &%Eﬁ s}cflewo‘f \Agf“mfa?{‘fﬁ% é?'fteﬁ@gr Qi 'rQ)@EEe pFBi:)érﬁLfs or the like.

a powder "or di'spersed in a solution
s uswaaq:mnacemmawdpmtuon bocarding toﬂmpr@mh:rwﬁntwn can be

ity e Bfowil mRpRAS 20 § BhePRpCiareruatde Fisai Co

Ltd\ﬁ&hli at:e HhyRoehulbsd arae mmeéﬁiﬁmﬂﬂOFPhBoﬁﬁcmaBCempany)
e addition nmethods ma r dependi ng_on the
TBQLg)gﬁ Iamf@gﬁﬁ Op|-§_5y(l'~’@§\m Cadledang %(Bﬁ@ gféﬁgtose are mixed in

B, o 4 o AL B, B B .

ofh?dﬂﬁ@pmhiyl eelh.lt%d (HPC—IIqu:pdraSodeghl_ttﬂdwbatved in a suitable

araQluTR R POTS] WAtRrifa i s TR SesalDR sRendes are Redtieried using

a Waﬁe:n %ﬁg%@ﬂ:&%%{&fﬁ tr?édésl?éblé’g%ﬁle $ife! PRerbwVing, 1 g of

step wh e | ow nol ecul ar wei gt aci di ¢ substance
A

magnesium-stesrate(Malinckeedi Sipkes, 1acd based oA 99/ ol ggBHIes iy added
arIJ}nB{éﬁhgﬁa%ﬁljo?ér{t %!étfngoma%}\et ﬁstﬁ n Sé%ﬁ?@fﬁfrﬁtaﬂ swnth 8 -

gre’are ng particu T AT tatt ons on
mnahfdmdneferrmntﬁmng d0img of denemﬁmimm{ortﬂal based on 200 mg of

I tion accardin
tha et 2S5, g arait JFeRE BRRE: ohl P8 tafBa s
aduRIcUIB il GoRtdining Wﬂmyprdpyt celiisse grithe iike esitsazin component
conmposition. The phar ma%?ut i cal Ci oSi t 'é’ ?C%‘hor di 0g-
to tlhlg_ematlvely, the pharmaceutical composition according 10 the present
invention can be manufactured by the followmg 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 (Réhm GmbH & Co. KG) and

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

an aqueous solution of 52 g of hydroxypropyl 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 m:xture The resulting granules are heat-dned using a tray drier, and sieved
to obtain the deswable granule size. After sieving, 1 g of magnesium stearate

- (Malhncqudt Baker, Inc.) based on 99 g of granules is added and mixed, and a
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present invention can be manufactured by a conbi nation
of the known operating nethods (such as those

descri bed in the Japanese Pharnmcopoeia, 10 Ed.,
General Rules for Preparations). Taking a solid ora
preparation as an exanple, 30 tablets can be fornmed by
addi ng and m xi ng an exci pient, disintegrator or the
like wth the drug, if necessary, adding a binder to
form granul es, and then add?%g a disintegrator,

| ubricant or the like as necessary Granul es can

rotaty tahleting machise cep dgen beused dufeamitablels with § rrdn rsilamefef

mn@%ﬁ@ﬁﬁ%a%%ﬁé@élﬁ@dr?ﬁ%@%&% ggﬂri‘ ﬁﬁst%fairhg t&BRt. eUsing

a cdatiNy spparatusathesetiabietsdianihers be coatad with an gqureusifilmy

corlBRs Bkt o o PP W B oS

bi nder. In the case of capsules, 5 gelatin,

hydroxypropyl methylcellul ose or other capsules can be
Examplead with the drug toget her w th an exci pi ent.

Th l
e‘ﬂ?echoaﬁ?iﬁ%’ﬁtio?ﬁE e&P X ihinte Jetsi) BERW Jb@n@@iélﬁﬁles but

ng agent e r al one or -together wth
thesmasbntgnwamnn imnotdirhitad therstec Thaadsitivgsiusadinthe -

{
PR BleRBLER el A bolhferBlas Slpde BPYoROI
corﬁﬁﬁérﬁierwﬂ'l el sffidel ducupeariis sechpas tHeeJdpanese tRivalihecopoeia, the

ar naceut i cal itio (! Q. .t nt
e AR EYARILE QST 2ERa) B e REaT
@ﬁ Sddk ﬁgﬂm@qggly hydrochl ori de (Ei sai Co.
Phgﬁﬁ Icgﬁég of ethyl cell uI%)se (trade nane Ethocel
10FP Dow Chem cal Conpany), 780 g of Eudragit 100-55

(E)%ﬁgg] H & Co. KG and 988 g of | act ose are mxed in

ator. Wet granulation is"carried out by addi ng
an Acauniabla amourntiof pudfied water Wascaddegttooandmixed with 300 mg of

oM L i Wi

DO Rl Bt 500em} f Eudragitd 100-58) (Rehrh rcap\bld r& eo KG)
and S|eved to obtain the desirable granule size.

andi7®5i mg of lacipssf, anthilg mixture was heak driqdiil a theewpsiatic chamber

S04 el 368 chodl SER0Y 9 e i Ao
wzltﬂhta@fri@dtgrhhmbs 200 m@omlsmutmeowmmn a@drmaclawmﬂgtabdats

i AR B2 B b B

|érh€l%r %nﬁmh?QD\mq Bf @énepei) hgd@chldriﬂacont ai ni ng
hydr oxypropyl cellulose or the like as its main
conmponent. Al ternatively, the pharnaceut i cal
by i Oon according to the present invention can be
(EQQHE&S%)E ured by the foll'ow ng nethods. 130 g of
donépsuitable amount of purified water was added to and mixed with 20 mg of

‘donepezil hydrochloride (Eisai Co. Ltd.), 500 mg of Eudragit L1 00-55 (R6hm GmbH

& Co. KG), 1000 mg of lactose and 500 mg of ethylcsliulose (Ethoce! 10FP, Dow
Chemical Company), and the mixture was heat dried in a thermostatic chamber to
obtain granules containing about 1% of donepezil hydrochioride based on the total

weight of the granule.

- (Example 3)
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25 hydrochloride (Eisai Co. Ltd.), 624 g of

et hyl cel l ul ose (trade, nane Ethocel 10FP, Dow Chemn cal

Conpany), 780 g of Eudragit L100-55 (Rohm GrbH & Co.

KG and "975 g of lactose are m xed in a granul ator.

Wet granulation is carried out by adding an aqueous

sol ution of 52 g of hydroxypropyl cellulose (HPCL;

Ni ppon Soda Co., Ltd) and }é g of citric acid which

are dissolved in a suitabl e®amount of purified water

30 to the mxture. The resultin ranul es are

he R0 woicf gitiia pRig dissalvsd B3 wt,ab&hgmgpet/%fipu"ﬁsd aster was
acidesfio i MRS IH 0 coftopBpofl bifiroghiHue gisdi Gotd), 500 mo
of Eutdragit U106-58(RoeSmbH 8k KG))d 000 xegl of Ectbse ab@ 500 mg of

rotary tableti n%ﬁrﬁachi ne can then be used to form
ethylgalidose (fthacel 1P, Paw Ghemial Commanyhiang the migtuge was heat

: € [ : il
cridiEp FenoRft RreinBll Ko ey RS torfRiniRt abBa, {1 Honepez
hydroehlerdde\itased ondhe doatabweightof thergranuleng hydr oxypr opyl

cellulose or the like as its main conponent 5 Exanpl es

The present invention is explained in nore detail
(Exe@dsw/4ysi ng exanpl es, but the present invention is |

not limted thereto,. The additives, used .in,the .

oh RS efsoslm clinisiagan Birste s olves fim putabis ABPUNLEH Ryified
wa?f%ésaéﬂcfedqb SR Rixdedl with SR dfaduiepetd Rydraehlefidé cEishi Co.

ocunents such as the Japanese Pharmacopoei a, the

LtdJjp 580 ante of Badnagitd.30053H (Rohm Ginalpit & S00KG),J1300x00 9f lactose and

sof e BRSSP o B A o A
wad #1268 afifd P8 tHEntREtaMd dhadier 8 obfain geiteieZddntaining about 1% of

hydrochloride (Eisai Co. Ltd.), 375 rrg of

doaepgaildwidrent tlﬁléje( baged en thetotal waight eftbaorUEonpany) ,
1500 ng of Eudragit L100-55 (Rohm GrbH & Co. KG) and
795 ng of lactose, and the m xture was heat dried in a

. (Exdmpledst at i ¢ chanber. 30 ng of nmgnesium stearate

(e S AR L AR g B 488 yBfer v
adtied &n and thixedieith 20omp aif dehepeziti hyldrashldideoffise I oAGED) &R0 mg
of Ggram 1 QR R mbH Car Rabr AU o ofaGes pE PG ma of
etigy%eaﬁ@ols% (ahocel 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 6)

20 mg of Jascorbic 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 L1 00—-55 (Réhm 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 donepezit |
hydrochloride based on the total weight of the granule. .

" {Example 7)
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25 A suitabl e.amount of purified water was added to
and m xed with 20 ng of donepezil hydrochloride
(Eisai Co. Ltd.), 500 ng of Eudragit L100-55 (Rohm
GmH & Co. KG, 1000 ng of |actose and 500 ng of

et hyl cel | ul ose( Et hocel |1 CFP, Dow Chem cal Conpany),
and the m xture was heat dried in a thernostatic
chanber to obtain granul es ,contai ni ng about 1 % of
donepezil hydr ochl ori de basgg on the total 30 weight

i <58 mhf St aspe bRl Taoned s Syl patpunk pEp el water
wa@‘égﬁgdﬁ aﬂa%lﬂ%dﬁﬂh‘ﬁotrhg %@dﬁﬂeﬁézﬂqg)ﬁﬁw e (Eisal Co. Ltd.), 500

ochl oride (Eisai udrag| t

_ mg.df@:ldiéglt ROOD-5E(REh& GmbH@)co KB) 1@90 ong phlectese anddSOD mg

of ebwisaliypse GEUIOLRICIIRF) PVECHREGRl Clomapaiys g fe s was
heh & éI:Piﬁt ¥ Ofm%@éﬁ@%ﬁaﬁﬁeﬂ@@dtﬁlngéréﬂulleg%oﬁ&iﬁlﬁg RbBGt 1% of

out onepezi | hydrochloride based on the

- donepeml mrgnmlouﬂebneecgwamﬁ total wsightpfdha graniery of

sodi um di hydrogen citrate dissolved in a suitable
amount of purified 10 water was added to and m xed
(ExarhpleB®) ng of donepezil hydrochloride (Eisai Co.

RRAME R B T e ——

to EﬁB mﬁéﬂ whA20 mBOHdehesB Aty FSERIeRDe (Eisi Cd. ned. )nsmurn@ of

heat dried In a therrmstatlc chanber to obta
Elgiramnwm -65 iR&hmM Gbkb® Go. KG) 3000 mmmefdpetpse and 500 mg of

etla)?/dr o o(%hc(céiz 3%?&%}%%5 ogzgiﬁg{h: P@EI élié‘ﬁ'nixture was heat

drididss @ tﬁéﬁnd;siaﬁc §h&rhl@é?| te obtai ryramile@ comtkinirs a6t %atdonepezil
added to and m xed w

?\lg’? dongpezi |

hyRyesRizidedraseel QnPedpialyeiaht AT 16 G800, of Eudr agi t
L100-55 (Rbhm GrbH & Co. KG), 1000 nmy of | actose and
500 mg of 20 ethylcellul ose (Ethocel 10FP, Dow

(Egheyiec®) Conpany), and the mixture was heat dried in

o B3 B GRS Do 8 S AR s
witet alas \weldgltto ahdirhiredywith l?.lOemg (cExdanppezid)ydrashioidenriss Co.
Ltgls]? géch I@% %%qurglggi?wgg (RO hraﬁ &m btl-?gl o. ?{B)U%Iﬁ mg of lactose and
500 mg of ethylcellulose (Ethocsl 10FP, Dow Chemical Company), and the mixture
was heat dried in a thermostatic chamber to obtain granules containing about 1% of
dohepezil hydrochloride based on the totai 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
hydrochioride based én the total weight of the granule.

" (Example 11)
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added to and m xed with 20 ng of donepezil

hydrochl oride (Eisai Co. Ltd.), 500 ng of Eudragit
L10055 (Rohm GrnbH & Co. KG, 1000 ng of |actose and
500 ng of ethylcellulose (Ethocel 1 OFP, Dow Cheni cal
Conpany), and the m xture was heat dried in a

t hernostati c chanber to obt ain granul es contai ning
about 1 % of donepezil I}&drochl ori de based on the
total weight of the granule (Exanple 7) 31 20 ng of

;S(rjhlbmﬂa agtr‘gl?etﬁﬂ/&gl %ﬁe&%ﬂ? L b\%ﬁ? Qfﬁe%ﬂc%]y.llose
(Et@%?ggff' P%ﬂé@@ﬂif%r C8hdenl gzég’of@&a% bgﬁé-ssggoﬂfn GmbH

& Gcﬁ@(%mmds@ @ Mtosef weitdibed!ih &l grasulaforh wal grhmﬁ’tlon was
em cal npany), . and. the m xture was 5

- carged oyt by agdinganaauenus Saluliangd 520 RGP ose (HPC-

L; ﬁ@%ﬁ'g‘»?ﬂt e P_H{) d;}tsc{?a@ﬁtm %Oélﬁtasl%;' am rd?ﬁgglhﬁéd %té?ft‘éﬁib

MEIg he granul e.
mixiére; pad dhe eesultg'tgcgraalales wexre heat digdusing @rita)bdnipruand Sl@ued to

obigfh o htiref e e RIS, 90 gl ttesrats

(MEIliﬂlcEiﬁcdtt BaKdOine) béE’edj on@Dyl okg@amuldé@yas 4064 and ofixed, and a

[T A AT A v

10'n‘ib 8f dorRspER WHio%hfbﬁﬁE’WﬁQob%@ﬁf%hé"t%leﬂn lUQﬁg Oclaadry Yellow
cont ai ni ng about % of donepezi | drochl orj based

(JapaniGriorcophi thags lghletwem thay given a wa}gr-w_!se'al I copting
(e REEAE B gt SRl AU SRANSEN E ISR ts main
compongnipfo dmﬁpﬁmoaﬁqdltdllmsori de (Eisai Co. Ltd.),

500 ng of Eudragit L100-55 (Rohm GrbH & Co. KG, 1000

ng of |actose and 20 500 ng of ethylcellulose (Et hocel
(EdarfplB,12pow Chemi cal Conpany), and the mxture

or kb LS SineRPA] MGragannoe (55eh Co g ubA é%!fethylce"ulose
(EEEECTd -@g%ﬁ%&@gﬂ&@o’i‘% 9 ¥ EQGFachL 100855 (Rhm GmbH

& UDSKGD wad 988 gaofslad:tbab Maeremem irDd granuistor Mmumm@n was

ﬁqf %myd?&ﬂ@g e@pgg?o%so EEI%IQ ?P é%g@? ﬁggroxypropyl cellulose (HPC-
L; Nippon Soda Co., Ltd) dissolved in a suitable amount of purified water to the
mixture, énd 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 mmi 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 mghablet) containing hydroxypropyl methylcellulose as its main
component, to obtain film-coated tablets. '

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

+ (Ethocel 10FP, Dow Chemical Company), 858 g of Eudragit L100-565 (R6hm GmbH
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of Eudragit L100-55 (Rohm GrbH & Co. KG, 1000 ng of
| act ose and 500 ng of ethylcellulose (Ethocel | OFP,
Dow Chem cal Conpany), and the m xture was heat dried
in a thernostatic chanber to obtain granules
cont ai ni ng about 1 % of donepezil 30 hydrochloride
based on the total weight of the granule. (Exanple
11) 32 130 g of donepezil ggdrochl oride (Eisai Co.
Ltd.), 312 g of et hyl cel | ul 8se (Ethocel 1 OFP, Dow
Chem cal Iy 624 g of Eudragit L100-55 (Rohm

& Cen@) agaddﬁ4 o lagtngo were rgixed in a graudatpe, Wetiornylatipnywas

crBd B ) Bt B LB 952 SR Pritir i
L; NipbdniSoda Qd-jREdpdissolied froa sB[bahie amaunt plipurfiesowates tb the

i eSS gt ek LBy b A e o

obthihahe debiéd griftieSSi2y! eﬁftb@ ae@bfgail Ry dfhﬁaglmrtﬁrﬁ @twramul e
Size. After sieving nesi um stearate

Mgk och Baon inGhkassd PnES)o ehaaRLIBR Y 2HdRd Grbbedsand a

roté(vﬁiaﬁlgﬁrgéj rri%eglng‘vﬁéj éﬁ‘ﬁz ﬁrm rtéﬂiélrsymil'ﬂﬁ In§thiin diafiMetBi Séntaining

to formta ‘mm i n di aneter

10 mgrnfadamepgzmmtocmndqs mBﬂ%pmz pf theytablet h I UsingiOpren iellow

(Ja%p g{oé%ﬁﬁn)t ?rﬁeesgteta?lgg% w?geq’m'%ﬂ e@f\{% N W%r-éoilﬁﬂ@ﬁlm coating

(contihg ransauintl engftiablet comritaining mmn@)dnmjhy}ceimlose as its main
/tahl et) .containi oxypropyl nethylcellul ose as
com %"‘?ngfﬁ’gl?%‘ﬁgi W?%%%?al n filmcoated tablets. 15
(Exarrpl e 12) 130 g of donepezil hydrochl oride (Ei sai

. Ltd.), 624 g of ethylcellulose (Ethocel 1 OFP,
(Enamle:ﬁébn cal Conpany), 780 g of Eudragit LI00-55 (Rohm

o 2059 i RongigzidRcHiofd (ERATLT R 32 FbrgflyicBlidose
(EthocelQMOEGYy snmpcueml ﬁ)‘orﬁ;?ary) 362Ny of Bugagi 008 (Rivhos SmbH

HPC 20 L; N p Sod ... Lid) di | i R
& G KGhAad SRB O OB WErs EiNaiing SFBUEY. Wekadpulatignvas
catfeR By

G@eﬁ cﬁfs WitforSH2 gok ﬁ?druﬁy;mpﬂ dellalse (HPC-

S obtain the desited granul e size
L, prp@n Soda/Cag Ltd) c@ssﬁvqehlgraggm@hieg@@gpa& of purified water to the

mo\%@@é ld@glctbg &Itﬁ@@%pul&cwére £arigd ugﬁﬁlg% by BA&" 4hESieved to

and a rotary ting mathi ne
obtuhs thesdebited grammletsaﬂﬂ e@\ﬂew\szehn@ 1ng1of magnamrreaatearate

Nt ai ZI I [] i Q
SRR B ) el B B a8 B R o
rotafy @ibfeling. méé?ﬁ‘i@wb@hls@ﬂ&o \fﬁhﬁtabhﬁ@ mh\aemnam diameter containing
wat er - sol'ubl e film coati 2%
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 15

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

- Corporation) were mixed in a granulator. Wet granulatlon was carried out by adding
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(coating anmount: 8 ng/tablet) containing hydroxypropyl
nmet hyl cel lul ose as its main conponent, to obtain
filmcoated tablets. 30 (Exanple 13) 130 g of
donepezil hydrochloride (Eisai Co. Ltd.), 780 g of
et hyl cel lul ose (Ethocel |I OFP, Dow Cheni cal Conpany),
858 g of Eudragit L100-55 (Rohm GrbH 33 & Co. KG and
754 g of lactose were mixed in a granul ator. Wt
granul ati on was carried oud4by addlng an aqueous
solution of 52 g of hydroxypropyl cellul ose (HPC, L;

an alqtpqmus Shdiontf 2.8Ig ef)hydrexypropy Bcelhﬂ@ﬁ%ﬂ‘iﬂ%l inpes $eda Co.,

e e A ey P B Wrosuting

graﬁurﬁsﬂﬂerbmeﬁt-ﬂhédllm attiay dilies, arelsigveto ebtainzhe désired granule
Si evi ng, 'ﬁ of rm nesi_um stfar al e Mal | i ckro

siz@hy & POVﬁf g of cRlFidA P g (Mg 33%
Gefﬂa beRBH o 5000 ﬁ\gxbftgmmés Wés Zaabi %d%ﬁe&l% éﬁ’Autograph

tablets wth § nmin di ameter containing

" AG5D00A(Shimezu Gorhonatiar wasaised to omakea @pmprﬁasStoabm@lded product

i o S SR e sl oo

produch twitho esvepressida pressurieloftl 20Q dof.ai ni ng hydr oxypr opyl
nmet hyl cel lul ose as its main conponent, to obtain
filmcoated tablets. (Exanple 14) 130 g of donepezi |

Exgmﬁ[aoml oride (Eisai Co.. Ltd.), 832 g of
| cel lul ose 15 (Ethocel 10FP,

&g pf dgwpegil MdEI?BP&GPt(E@%&Q?g—t? %efrﬂ @%ﬁth%?%a OFP
T B 2 8 A8t oo

& GO/ K& aRd 78.08%g Bf Rictdiud PRAMRSO DY Qoom ‘aharaetucePBy DMV
Ni ppon Soda Co., Ltd) dissolved in |gﬁsw t abl e

Cogporglipnywere mixedin egdrandatos; Yelasanulation yas cauif a?‘?‘ﬂd’)’ adding
Slo@\%gg? m%ﬁ E %%hﬁ&oﬂy‘?ﬁrasyla:ehu@éﬂﬁpetn NiB on Soda Co,

e desired granul e size.
Ltdyi andl A2 g ofjcitsic amrg dissplysd dn a&u&a@le greynt |°ﬁ Bkﬂﬁﬁﬁ water to the

i e BT A3 o i o

obtain the désietisgrantle sSzeTtxy arposien miitl.e Aftep azmgnﬁa@g afbcalgium
stegeplr MATSR, KO 9K! BRfPam) ket ap e ¥ ot idWaf ppiged and
mMSd! eaﬁd"@ri‘Ath@QpﬁlA@OBDAS(Shmém Coipvraﬁcm) ww &ed to make a

cogi%t?%;'g’gﬂ%rﬁgﬁ t@"QS’éJCF with %?fll“i??t")‘\ it n%i%lé %Hl%(#%gf%g EF ggl){epezu
hybirddRIGi iR 2023RG 3 the product, with a compression pressure of 1200 Kgf.

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 Eu_dragit 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 cellulgse (HPC-L; Nippon Soda Co.,

Ltd) dissolved i ina suitable amount of purified water to the mixture, and the resultmg
granules were heat—dned ina tray drier, and sieved to obtain the desxred granu!e _

. size by a power mill. After sizing, 50 mg of magnesium stearate (Mallinckrodt Baker,
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Exanple 15 3.5 g of donepezil hydrochloride (Ei sai Co.
Ltd.), 37.8 g of Ethocel 10FP 30 (ethylcell ul ose, Dow
Chenmi cal Conpany), 22.4 g of Eudragit L100-55 (Rohm
GmH & Co. KG and 73.5 g of |actose (Pharmtose 200M
manuf actured by DW Corporation) were mxed in a
granul ator. Wet granul ati on was catried out by adding

34 an aqueous sol ution of §¥8 of hydroxypropyl
cellul ose (HPC-L; N+ppon So Co. Ltd) di ssol ved in
a_suitabl e anount of purified water to the mixtur

Ing hbasaskon 8800 maef grgndﬁw@ff arkded andumixgd; ard PR A&'t?gféyh
A(-gédtﬁfk (osmﬂaéu Q‘b‘?&x&aﬁoﬂ%ﬂ Osdd'® @Sﬁé é%grrgj’ bﬁ-m&dé&product

er’ si zi ng,
wuﬂ:t&mtred1(amte|kcmmng5 .@grafmpppeahmrmmmln@%mg of the

ranul es was added and m X n Aut ogr aph
prikgouE o Shmrtsesen PR IS e fketeqt o ke a

conpr essi on-nol ded- product with 8 mmin dianeter
contalnlng 5 mg of donepezil hydrochloride in 202 ny
ExamRIBd8 product, with a conpression pressure of 1200

Kgf 358 &féaﬁeb% ﬂf@d?oéﬂ&rd& (B0 °R8 71| NOTB e 6 ExhbEe! 10FP

(Ei sa| 37.8 of " Et hocel
(e(twldejhhlosél DbwLhenioal @nmpamw)l 2Zdng ehfidragit L40g-55 (Rohm GmbH

oS i 0 i el

c Pé%ﬁi W/ers miEFina ﬁl%ﬂula@ora Wbﬁg#ﬂrﬂa%n Wi carried out by adding

granul ation was carried out 15 an aqueou
arsaturdusrsolition o 338 gfof depmhw'"—&%ﬁ‘l (HPEsh m;nLSoda Co,

Ltgl? R, 22 s Qrie aclhtcg%so?\;é‘él i 4§Jlgab?é arﬁ?llt.ugt' ! \gﬁfﬂ@d water to the

ssolved®in a sult e anoun ur i
midbare, and ther easulting grtmleewere hegt-@tlmmlaatam“n and Sieved to

o) B S e Brdld SeSly S BIR, 1 iy, B gt
Stgﬁ’&';é (Malhﬁckrﬁgtn Ehlgr mcﬁ) I:(d#édadn SOB0YNg GE gremules was edded and
mixedo g8 80 ABaGER ACHITHS (STiRas Garpumonas Uged foymake 2

ﬁﬁﬁr%s@mnﬁﬁﬁﬂbﬁ%?b&ibt W@H\ﬂﬁ’frp&bifﬁetéﬂ dot=fnifE5 Mg of donepexzil
amet er cont ai ni n%bgqu of donepezil hydrochl ori de

hydrogierigeiro202 ma ¢f uchiwith a compprssion RespERf 1200 Kof.
of 1200 Kgf. Exanple 17 25 3.5 g of donepezil
hydrochl oride (Ei sai Co. Ltd.), 37.8 g of Ethocel 1
Example(t hyl cel | ul ose, Dow Chemi cal Conpany), 22.4 g of

S 8 AR PO e RO o o
(ethylcellulose, Dow Chemical Company), 2660 g of Eudragit L100-55 (R6hm
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
hydroxypropyl cellulose (HPC-L; Nippon Soda Co., Lid) dissolved in a suitable
amount of purified water to the mixtﬁre, and the resulting granules were heat-dried
in a fluidized-bed drier, and sieved to obtain the desired granule size. After sizing,
0.5 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 dlameter containing 14 mg of donepezi! hydrochlorlde in 200 mg of the
tablet Opadry purp!e {Colorcon Japan Limited) was used to give the resultlng tablet
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Corporation) were mixed in a granul ator. Wt

granul ation was carried out by adding an aqueous
solution of 2.8 g of hydroxypropyl cellul ose (HPC L
Ni ppon Soda Co., 30 Ltd) dissolved in a suitable
anmount of purified water to the m xture, and the
resulting granules were heat-dried in a tray drier,
and sieved to obtain the deélred granule size by a
power mll. After sizing, ng of magnesi um stearate

Mal | i nckrodt Baker based on, 500 of . .
“gﬁt%l'n%ﬂ e% wm ceatieg marr#a"m&ﬁxﬁd')o aﬂ %%%wﬁgwﬁge as its main
co Huﬁoew/améw)rewﬁ%glﬁﬁmnt@oé@a@amet
C npressn on ded product “wt mm in di aneter

containing 5 ng of donepezil hydrochloride in 202 ng

Ex%ﬁehgo product, with a conpression pressure of 1200
Exanple 18 3.5 g of donepezil hydrochl oride

(Ei ﬁaﬂsci“@lmlrf cllohdpézll igekdeortde @Edmica. | L165FB780 g of Ethocel 10FP
DO o Yy )
il G T sk o
e 5056 KEARRIERE8 T IAcoRE Wers it P drepliforse” wet
grafiutdtionaias artiasl otd by iaeldingLan hquemlm smg.ltlmfa&ﬁme@ ab

ryRioeAo Pl el e (-t NigrarSa 0. i oo ipfp Sultable

arrﬁ:lu‘h? Bf MEffiddwate? té &@hh&t@@oaﬁa tef reﬂunlhb g?dnﬂﬂes Qlerd Reat-dried
mxture, and the resulti ng_l%ranu es

wer e
in aétutdlzﬁd-bad idrier and gievesita obtaiR dhasdesjeed eranulssiizg. nARersizing,
|
0.45% (A BRI et NANARRI BRI o) B op BTyt s
wasaaxitbdoand0da@dgnd & rgtary takietting snaghinedwas e o fagm %ﬁa@let

i 9 R AR SRS 1925 o e

talsieB n®padryosurplei (Toftgcen dapari meﬂpamsluseu)td givshthereslédting tablet

o hior s fim S5 AL e S T RIS & main
compErapb | cJatifg ah%mls @ftab[e@b YesuRirgQn Gilhicoatdtbemlet. L OFP
(et hyl cel lul ose, em cal Conpany), 2660 g of

Eudraglt L100- 55 (Rohm GH & Co. KG and 6188 g of

E)La?@ were mxed in a granulator. Wet granul ation
carried out by adding an aqueous sol ution of

of 2=100yglobsignereai hydrechlgridedEisaPCoL 1t 5560 gg@foﬁtﬁgggel 10FP
by daEloiBy DEpEchern et tibtRabt). 285 B iiardt L paes tRbRA
Gpﬁﬁ &@d.%) and 6118 g of lactose were mixed in a granulator. Wet
granulation was carried out by adding an aqueous salution of 420 g of
hydroxypropyl cellulose (HPC-L; Nippon Soda Co., Ltd) dissolved in a suitable
amount of purified water to the mixture, and the resulting granules wers 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 tablei. a
water-soluble film coatiﬁg containing hydroWopyl methylcellulose as its main

. component (coating amount: 8 mg/tablet), resulting in film-coated tablet.
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in a fluidized-bed drier, and sieved to obtain the
desired granule size. After sizing, 0.3 g of
magnesi um st earate (Mallinckrodt Baker, Inc.) based on
99.7 g of granules was added and m xed, and a rotary
tabl etting machine was used to forma tablet 30 with 8
mmin dianeter containing 14 ng of donepezi
hydrochl oride in 200 g of the tabl et. Opadry purple
(Col orcon Japan Limted) waS used to give the
resulting tablet 36 a water-soluble filmcoating
cont ai ni ng hydroxypropyl nethylcellul ose as its main
Exs#gpe@zent (coating anmount: 8 ng/tablet) resulting in
flln}coated tabl e 1050, gng donepezi

b derisho SHATCSh IO ERS D). J50Bh OSPoseIHOFP

<eﬂ‘eﬁ%$%go°s?' PO BamicRl i Engf a2 etRoradit 08 8 Ropm

GribA LGS KEY andb968!gidT Iacteseneiethixed .H\%t?ragmawl Véton
was carried out by addi ng an aqueous sol ution of 350 g

graprilatipp arasGasred put e poding S8 qaupers Solytign &k 428 @ fco.
hydrEQerrg?@%Lﬁflﬁge ')({IEIPE-E*LN P@Blll Sodd Cﬁ‘meLiB?1 dREoREd I|r§ h %Gn?bte

the resul ti granul es
ambynlk ofd:rurlﬁad watertoftha intikizise,-anddhe rremltlngigtﬂmllwetr@at-dned

i g A 457 PR B SR 08 8o, Oy B
0. 3Cgloﬂl9|a@n65|0fn Hoavats (MallincleodicBisadrand.) based ,onSGQjT g of granules
wai, e AR TiNe | AR Br1ab|AIIG aTR N \REgHE 1857 f tablet
wutﬁfﬂ%ﬁﬁw cf?él‘ngfér IcBnEiing23%hg bh&oﬂe'i:ézﬂmyﬁhchﬁ?ﬂéﬁﬁ 200 mg of the

Col orcon Japan Limted) was used to give

( t he
tabnle.ts @nadﬁg rech{{falercop Japeelinied)iwas ysadiogive mﬁgresultmg tablet a

walef Rl filh BYa Y dariaing ARhlprcey HiticaRioqefads fhain

compbnentdeoating arhbent; BErgitalhet), Tesding irdliingcodted dakielezi |
hydrochl ori de (Ei sai Co. Ltd.), 3500 g of Ethocel,|OFP
(et hyl cel | ul ose, Dow Cheni cal Conpany), 2520 g of

EX'EWIGBB:Bt LI 00-55 (Rohm GibH'& Co. KGO and 6118-g of
was 1650 a”&b%aé"wexziﬂw%&mﬂﬂ%ﬁ%@%gé@sﬁ?br adbg A Blngkl gorp
(oMU R GBI CaaRf) She g of ELaiR L1oozs o

Gmisl & CbOKG) endi5808 ieof lackdse here rixad inng gearastatore SVetr e
i n i dj zed-bed drier, .and ed. to

oraSi et Wik camer ut bl e aoeous s o D § 8 3
hy@tfoxgp%@ﬁtélﬁ!ﬂcﬁ?gﬁf@-ﬁ Nigponi Stdar ©6l, LED/dissolvedtnla suneble
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 89.7 g of granules
was added and mixed, and a rotary tabletting machine v.}as used to form a tablet
with 8 mm in diameter containing 23 mg of donepezil hydrochloride in 200 mg of the

tablet. Opadry red (Golorcon Japan Limited) was used to give the resulting tablet a

water-soluble film coating containing hydroxypropyl methylceliulose as its main
component (coating amount: 8 mg/tablet), resulting in film-coated tablet.

Y

k Examples 24 to 30



was added and m xed, and a rotary tabletting machine
was used to forma tablet with 8 mmin dianeter
contai ning 20 ng of donepezil hydrochloride in 200 ng
of the 30 tablet. OQpadry red (Colorcon Japan Limnted)
was used to give the resulting tablet a water-soluble
fil mcoating containing hydroxypropyl nethylcellul ose
as its main conponent (coatjng anmount: 8 ng/tablet),
resulting in filmcoated tabtet. 37 Exanple 22 1610 g
of donepezil|l hydrochl oride_(E sai Cgﬁ Ltd.), 3500.9 of
Et hdediimregated tablels sbewn in Jable ‘beap baARPRAIPD BSRAARY t

me@g@gd%s&ﬁbeﬁjéﬁcﬂ@t L100-55 (Rohm 5 GrbH & Co. KG and
g of lac

0seé were mixed in a granulator. Wt
{Tableatjul ati on was carried out by addi ng an aqueous

sol ution of 420 g of _h yl _cellul ose (HPC-L
N}ppon_ fS_odg Coi, Ltg) gi S9 naazj\jiJja abl e.lf_m)unt
of purified water = f et b resul ting
granul es were heat-ﬁ?ﬁe ¥ U 26t bed drier
and sieved to obtal ¥ 4 ap-e{ si ze. After
sizing, 10 0.3 g of%4magnedi ratfel (Ml linckrodt
“Baker, Inc.) based|&giedg]sl Ble¢8| was added
and m xed, and a r pfary |t 4bl machi pfe was used to
forma tablet with—8tmh-itaddi pregff ai ni ng 23 ny
of donepezil hydro:ﬁlcride in g 01w he tablet.
Opadry red (Col orC)E.;.'e,Ja:ar Yo Qegsksed to give
the resulting tabl e g |wgtefr- pl ¢ i fm coati ng
cont ai ni ng hydr oxy ptefy+ HRy tofetas its main
15 ]E:_olrrponen{ ((j_c?au a;rﬂn %& Ig g %E),frgsultl n_gI
in filmcoate a p q o onepez
hydr ochl ori de (Ei s&j d )] BO$O|g|loff Et hocel 10FP
Eudr agi ¢ L100-55 ( bl &) b | Kb fand 8908 g of
udr agi - . by fALN go
| act ose were mi xed LB AP os, &lgranul ati on
was carried out by an aqerds sql Jtion of ,420 g
of hydroxypropyl 035 AL, pgn Soda Co.,
Lt d) dissolved in & aiﬂgqﬁw urified water
to the m xture, and reke| &i g < Isgs wer e
heat-dried in a fl zpd} bed|dni gr ng sieved to
obtain the desired ufelsfzé¢. YAt gr {sifzing, 25 0.3
g ofdmagnggi gmst]?g Jca%'u %,aé; ¥ %LgﬁdbEcgr,_lng.) d
ased on .7 go 5 S m xed, an
a rotary tabletting chl np yag Usdd jtd florm a tabl et
wth-8 mmin dianetler fopt fl pLRg |23 dg of{ donepezi
hydrochl oride in 240 np pgit & als g
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tablet. Opadry red (Col orcon Japan Limted) was used
to give the resulting tablet a water-soluble film
coati ng contai ni ng hydroxypropyl nethylcellul ose as
its main 30 conponent (coating anmount: 8 ng/tablet),
resulting in filmcoated tablet. Exanples 24 to 30 38
The filmcoated tablets shown in Table 1 can be
prepared according to the t hods descri bed above.
[Table 11 wJ y Of! i7 Q CNmMN Jem ANNM
I10CNE7 NOOOaNwWCNN XW W J ILoNMRNO
C84 Nao ON WJ, .~{ 06 MMONN XW W C4 'ROW

Exdinfte&a1'6 94 J

In accordance with component amounts in Table 2 and 3, each component
was mixed in a mortar. 200 mg of this mixturs was taken and made into tablet using
an Autograph AG5000A (Shimazu Corporation) to obtain a tablet {tablet weight: 200
mg) with 8 mm in diameter containing 20 mg of donepezil hydrochloride or 20 mg of
memantine hydrochloride.

[Tabte 2]

NAME OF COMPONENT VENDOR EXAMPLE 31

Donepezil -HCI Eisai 300

Ethocel 10 FP " Dow Chemical 750

Eudragit L100 R&hm 1500

LACTOSE (FlowLac 100) Meggie s 420

| MAGNESIUM STEARATE Mallinckrodt 30
‘Total (mg) 3000




agmom aN%WONN aCucC
lulCCLc.. o EGms WN-~rr rnY o a!lhifl
d EEWWWo COQab55Qa a | 39 Exanples 31
to 34 In accordance with conponent anounts in Table 2
and 3, each component was mxed in a nortar. 200 ng
of this m xture.was taken and nmade into tablet using
5 an Aut ograph AG5000A ( Shinazu Corporation) to obtain
a tablet (tablet weight: 200"ng) with 8 nmin di aneter
contai ning 20 ng of donepezil hydrochloride or 20 ng
[Table 3iremant i ne hydrochl oride. [Table 2] TABLE 2 NAME
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(Comparative Example 1)

300 mg of donepezit hydrochloride (Eisai Co. Ltd.), 750 mg of ethylcellulose
(Ethocel 10FP, Dow Chemical Compar_ly), 1920 mg of lac@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



10

15

20

25

30

MAGNESI UM STEARATE Mal | i nckrodt 30 Total (ng) 3000
10 15 20 40 [Table 3] w i~ w J axe”™~ 1" O N
co J ohl1l1laCOWJC vWO0-~6=00 G10d't
LVou ZE'CU,0107 ¢ 3r > voZE WRDO

41

(Shimazu Corporation) to obtain tablets with 8 mm in diameter containing 20 mQ of
donepezil hydrochloride. -

(Comparative Example 2)

300 mg of donepezil hydrochloride (Elsal Co. Ltd.), 750 mg of ethylcellulose
(Ethocel 10FP, Dow Chemical Company}, 1620 mg of lactose, 300 mg of citric acid
and 30 mg of magnesiumn stearate (Mallinckrodt Baker, Inc.) were mixed in a mortar.
200 mg of this mixture was taken and made into tablets using an Autograph
AG5000A (Shimazu Cbrporation) to obtain tablets with 8 mm in diameter containing
20 mg of donepezil hydrochloride. -

(Comparative Example 3}

A suitable amount of purified water was added to and mixed with 20 mg of
donepezil hydrochloride (Eisai Co. Ltd.), 1500 mg of lactose and 500 mg of
ethylceliulose (Ethoce! 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 4)

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

(Comparative Example 5)

20 mg of sodium citfate 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 Eudragnt L100-55 (Rohm GmbH & Co. KG) 1000 mg of lactose and 500 mg of
ethylcellulose (Ethocel 1OFP Dow Chernical Company), and the mixture was heat
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300 ng of donepezil hydrochl oride (Ei sai Co.
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mg‘&?tEﬂdeaodlﬂbicﬁj—SS\QRBH ABH & ¢4, N%OQOOG fridl fi 18Etege ai:ﬂ 500 mg

onepezi | "hydrochl ori de. arative Exanple 3)
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d the m xture was heat dried in a thernostatic
charrber to obtain granul es containing about 1 % of

(CHRPSRETe Example 7) _

20 mg of glycine 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.

MQ

(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 hydrochtoride based on the total weight of the granule.

(Co.mpar'ative Example 9)
A suitable amount of purified water was added to and mixed with 20 mg of
donepezit hydrochloride (Eisai Co. Ltd.), 1000 mg of lactose and 1000 mg of

ethylcellulose (Ethoce! 10FP, Dow Chemical Company), and the mixture was heat
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Conpany), and the m xture heat dried in a
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e araRwel ved in a
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rrixed with 20 ng of donepezil hydrochloride (Eisai Co.
rativé EQamiple 01) Eudraglt L100-55 (Rohm GrbH & Co.
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doNébwzil MGatocHldriid (EisaR Cloh BfdT 968DInMg ﬁﬂaﬁtmeeatndﬁﬂﬂmgrmf Eudragit
© rar%mlJ S c::ont ai nﬁgg aboutdm% of 10 donepezi l

Lm«as ¢BBhor GmbHh &l KSH), end th@naxturﬁewgﬁhee? dfiegkin a thermostatic

chimBa VA Er R des cabRAG R (b ofpiBpds) b iice based

on%ﬁ’éi&ﬁaméa ADSK tAkgpshuét h 20 ng of donepezil
hydr ochl orgl de (Eisai Co. Ltd.), 500 ng of 15 Eudragit
L100-55 (Rohm GnbH & Co. KG, 1000 ng of |actose and

et hyl cel | ul ose (Ethocel 1 OFP, Dow Chemni cal
(T% B?é ();md the mixture was heat dried i

n
t he'rrabbtacmmtamirmm@% Cltmepﬁzlhhvﬂfgﬂdﬁ[@%ﬁoﬂbﬁ%%tﬂﬂlienband
about .1 2 led
ootpttR Finels B 5 uerd S6rRg dof s bR B o b Bpssalec)
thémostatic 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 broducts 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
jength 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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wHIGS 8sniaRIgaG% Eudtayid MG ais the bigiic malseidgr weight acidic
substaﬁbe. Other degradation produicts 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 to0 1.2, but a variety of additional
degradation products were proddced, 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 2 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

arida haoacao

" were detected, confirming an improvement effect on thermal stability of donepezi!
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appeared that mxing citric acid, which was effective
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donepezil solution in Japanese 20 Patent Application
Lai d- OQpen No. H11-106353 described in the Background
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case of the thermal stabil i%/ of donepezil

hydrochloride in a tablet containing 10% of donepezil
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(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 646.6/3_5011!2.4 mixture of
water/acetonitrile/70% perchioric acid aqueous 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 tims 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 resuilts
for Test Example 2. The degradation products were not detected in the case of
Comparative Examples 10 and 11, which did not contain ethylcsllulose 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 8, which contained more eth'ylc?llulose, 1.26%
degradatibn products were observed. This confirmed degradation products
resulting from the combined presence of donepezil hydrochloride and ethylcellulose,

From Comparative Example 3 and Example 2 it was also confirmed that
degradétion products were suppressed by the inclusion of about 25% of Eudragit

~ 1.100-55 in the pharmaceutical composition. No degradation products were
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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 products 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 stabiiity of donepezil

hydrochloride in the pharmacsutical composition coritaining 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 solutiori or

_ suspension). Figure 1 shows the relationship between pH of 2.5% aqueous .
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solutions or suspensions of various additives and the degradation products after
granules mixed with those additives had been stored for 2 weeks under open
(unsealed) conditions at 60°C, 75% RH. At a pH of 4.5, the amount of the
degradation products was roughly the same as in Comparative Example 3, but as
the pH increased, the amount of degradation products increased. On the other
hand, below pH 4.5, the lower the pH, the stronger the thermal stabilization effect
and the more degradation products was suppressed. Since the pH of a 2%
aqueous solution of donepezil hydrochloride is 5.0 and the pH of a 5% aqueous
solution of donepezil hydrochloride is 4.8, stability was reduced in Comparative
Examples 4 through 7 than in Comparative Example 3 because they contained the
additives with higher pH values than that of the aqueous solution of donepezil
hydrochloride.
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t he hi gh nol ecul ar wei ght acidic substance on the

thermal stability of donepezil hydrochloride in the

phar maceuti cal conposition containing ethylcellul ose.

The 30 additives used in this test (additives mxed in

amounts of 20 ng in the exanples and the conparative

exanpl es) were then evaluated for pH (2.5% aqueous

sol ution or suspension). F'Pure | shows the

rel ati onshi p between pH of 5.5@6aqueous 49 sol utions

or_suspensi ons of various additives and the
(TestratoRleiOn products after granules nixed with those

aded | J . o
it 4130l PR BPE R EfBoLSR RS pcgan. e
grahies aontaining bohtel % diomepezit hydoghlonikde of Exanples §ghraughn 10
e _sane, ' [ Ex le 3.. Db
and (SBaGHiYe TRERI BRI P AP P Al et ward
store@Tbe 2 WRsbks M ah bpefl(issealddytiermbstativ ¢hiniber, attB0€, 76%RH,
the pH, the stronger the thermal stabilization effect

anc:amounis Ghslegranaypa paedusts pPiorRand afiRE slofpgn wes gipasured. The
me%y.grs@.é pgﬂg Hardaén  FigHA §%a§‘ﬂg¥'ﬁé@8u9écéﬂ?ﬂiﬁ§ﬁitﬂe

e1s 50 e pH a 5% agueous

_previoLslyidascibed degrpdation prasiustassayiraethpd 2. Moreevasi thewH

v #1635 AaF BOBRERE Rl OB S hfven mves

in thédamaoaght iof 20 ey inithé elkagiples grid comhparativa axambbes) dissolved or

suspSe 3 S e o BRSPSVt o 8.

O YTHE Sholnfy’ef the Gerabiation plodicts elbited Rear dXelative retention time
of 1.1 to 1.2 relative to donepezil are shown in Table 8 as the measurement results
for Test Example 4. A stabilization effect was observed in Examples 6 through 10,
in which Eudragit L100-55 and the anti-oxidant were contained, with generation of
the degradation products being suppressed more than in Comparative Example 3.
In particular, no degradation products were detected in the examples which
contained ascorbic acid or a sulfur-containing amino acid, indicating a synergistic
effect with Eudragit L100-55. On the other hand, the same level of degradation
products as in Comparative Exarhpla 3 (with no additive) was observed in-
Comparative Example 8, which contained the anti-o_icidant 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 suspensions. A cbmparison 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.
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a Flillooll, 51 (Test Exanple 4) To evaluate the

conmbi ned effect of Eudragit L100-55 and an
anti-oxidant, the granules containing about 1 %
donepezil hydrochl ori de of anples 6 through 10 and
Conpar ati ve Exanple 8, which’al so contai ned vari ous
anti-oxidants, were 5 stored for 2 weeks in an open
(Teglbxamped) t hernostatic chamber at 60C, 75% RH, and

amoHiy éH %i&%%%‘?@hfgﬂnq:ﬁgé&w \ﬁe@ﬂf %i&c%?ﬂts%gk% and the high

storage was neasure measurenent of t _
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measusedrasreirreasa valles) The segiitsaare shown g ﬁéﬁg% in

lTéE’wai ed water at a concentration of 2.5%were al so
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contribute to stability. As with the additives of Test
Exanple 3, Figure 1 shows the relationship 25 between
t he amounts of the degradation products in the storage
tests for Exanples 6 through 10, which contained the
anti-oxidants with reducing effects, and the pH
val ues of 2.5% aqueous sol uti ons or suspensions. A
conmparison with the resultsﬁ%f Test Exanple 3 shows
that the effects of these a -oxi dants are different
Tfr thiié effects as the | ow nol ecul ar wei ght acidic
(Tegt Fxpaple8) 30 52 [Table 8] 'ii t Q MILIILLIILII

LN o earing Sl lhonsal S om XA Ry 1. 17
ang 1§ werestored for weeks/in ant opem (sealed) tiiermastaticachember Bt 60°C,
75% IWI, and amounts of degradation products before and after storage were
measured. The measurement of the degradation products was carried out by the
degradation product assay methed 2 described above, .

The amounts of the degradation products after storage at 60°C, 75% RH,
which were eluted near a relative retention time of 1.1 to 1,2 relative to donepezil
are shown in Table 10 as the measurement resulis of Test Example 6. As can be
seen from Table 10, it was confirmed in Exampies 15, 16, 17 and 18 that the
amounts of the degradation products could be inhibited to less than 0.5% based on
the content of donepezil hydrochloride under stress conditions.
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} O THe Sthitfiity Wst\werd chirieGlout umngq-.h tabléiS-obtainedh_Edbmples 11,
12na1an(gg14g%nee)arc?1 6]f e\;Va\A‘Vp\{gs\/\% ‘Ia,(%2daand 1L 4, 50 tablets was filled into a bottle
made of high-density polyethylene, and the bottle was sealed bjr an aluminum sheet.
The bottle was also sealed by a screw cap made of polypropylene. After storingin a
thermostatic chamber at 5C and 40°C, 75% RH, amounts of degradation products
after and before storage were measured by use of degradation product assay
method 2 described above.

The amounts of the degradation products after storage at 40°C, 75% RH,
which were eiuted near a relative retention time of 1.1 to 1,2 relative to donepexzil
are shown in Table 11 as the measurement results of Test Example 7. Ascanbe -
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 donepezit 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 . 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 hydrochloride, 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 hydrochioride,
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X X 54 (Test Exanple 6) Tablets containing 5ng of
donepezil hydrochl oride from Exanple 15, 16, 17 and
18 were stored for 2 weeks in an open (unseal ed)
t hernostatic chanber at 60C, 75% RH, and anounts of
degradation products before and after storage were 5
measured. The nmeasurement of.the degradation products
was carried out by the degradation product assay
qid 2 described above. The ampunts of the
[TaRl@édrhdati on products after storage at 60C, 75% RH,
g‘h m el d near a relative retention tinme of
A E ajfl ve to donepezil are shown in Table

10 as the neasurenent results of Test Exanple 6. As

Exarrpl es 15 WBIAL7 mg;lt momaﬁ < P Aﬁ&fgs'x

dacic.c

creot eretert—+—ort 1ot oot -coutd—beTTihihi l?ﬁ TOTESS

|EPMELH bn N¥ke font &R%f ddnepedd P”hydr behl (9r'\%(f‘é
lm iéPfé'ifs dclgﬂ:'hnt ons.g 20 25 482455 Tabloezaw]

-‘l\|~1 n Dl r\l NI _lf‘ “ \Al 4
TG TV TV 1 U

WAMPLE 14 NSL 0 12% 0. 22% ‘ 0.37%

NSL means not more than 0.05%

Industrial Applicability

According to the present invention, in the pharmaceutical 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 pharmaceutical composition aqcording to the
present invention is of high quality and highly suitable for compliance, the present
invention provide phafmaoeutical products, particularly anti-dementia drugs, which
can be taken without worry and with less burden on patients and their caregivers.
The present invention also provides a simple method for manufacturing the
pharmaceutical corﬁposition in which sustained-release characteristics are
controlled and the anti-dementia drug is stabilized without the use of specialized
co_ating techniques'or manufacturing equipment. -
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(Test Exanple 7) The Stabiligg tests were carried out
using the tablets obtained in_Exanples 11, 12 and 14.
In each of exanples 11, 1%@9 g4, 50 tabl ets was
filled into a bottle nmade 0 I gh-density

pol yet hyI ene and the bottle was seal ed by an al um num
sheet bot t was, al so_seal e b

made /%,fneggp {9&}}39?!3@@9 danepezll op A; tlcaﬁly accptable salt

thereof, comprising adding a high molecular weight aCIdIC substance selected from
the group consisting of methacrylic acid-ethyl acrylate copolymer, methacrylic acid-
methyl methacrylate copolymer, hydroxypropyl methylcellulose phthalate and
hydroxypropyl methylcellulose acetate succinate into a pharmaceutical composition
comprising the danepezil or pharmaceutically acceptable salt thereof and a high
molecular weight basic substance selected from the group consisting of
ethylcellulose, ethyl acrylate-methyl methacrylate copolymer and polyethylene

oxide.

2. The method according to Claim 1, wherein the high molecular weight
acidic substance is added in an amount that degradation product of the donepezil or
pharmaceutically acceptable sait thereof which is produced by contact between the
donepezil or pharmaceutically acceptable salt thereof and the high molecular weight

basic substance can be suppressed.



t hernostati c chamber at 50C and 40  C, 75% RH, anounts
of degradation products after and before storage were
nmeasured by use of degradation product assay nethod 2
descri bed above. The anmounts of the degradation
products after storage at 40, 75% RH, 10 which were
eluted near a relative retention tinme of 1.1 to 1,2

Lati ; ‘ . | .
TSI o AL ) B i g st s
onesfaniolv molebaldravdight atidivasubstarider saldctied . frdon ding gesupldonsisting

12 and 14 that  the amunts of the degradatio . )
of spegaicacd dauptic Beid, SHfiG ey fyrpalie asid; 3'9.95“)51 Badlicsagid.

asppllE agP JUFHmie ok LRGRl; aCHRIGUABHAE AFGANPHE SckPand

phosphomnacidtanahan antitdxelardse where t he nmaxi num dose of
the drug substance per a day is from10 ng to 100 ng,
the threshol d, does of inpurities 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 roomtenperature) can be warranted, which is the
general guarantee 20 period of the nedical goods, if
the quality of the drugs and nedici nes can be ensured
at the storage under the conditions of 409C, 75% RH
for six nonths. Note that anounts of degradation
products fromthe tablets obtained in each of Exanples
11, 12 and 14 was | ess than 0.05% based on donepezi
hydrochl oride, which is |ower than detection limt
for inpurities. 25 According to the results of Test
Exanple 7, it was confirned that the present
i nvention provides useful solutions for quality
i mprovenent of the pharmaceutical conposition
cont ai ni ng donepezil hydrochloride. 30 57 [Table 11]
TABLE 11 INITIAL AFTER ONE . AFTER THREE AFTER SI X
MONTH MONTHS MONTHS EXAMPLE 11 NSL 0. 06% 0. 10% 0. 15%
EXAMPLE 12 NSL 0.09% 0. 18% 0. 28% EXAMPLE 14 NSL 0.12%
0.22% 0, 87%



NSL neans not nore than 0.05% I ndustrial Applicability

5 According to the present invention, in the

phar maceuti cal conposition containing an

anti-denentia drug and a sustained-rel ease base, a

method is provided for preggpting or inhibiting

degradation products due to the contact of the

ani . . .

oo (6 Thad bttt T clis ¥ R iE IR 1AGBARE weight
acidigt albistarrdenig dt heast nine-gideatat ifn thegroupt densisting of succinic acid,

phar maceutical 10 conposition. Moreover, because the .
tartapig Acim cieiacid, realinactt asnartie asidichyamic asd. ajwiamisacid
hydroBKBRHEORydrochforil!di Shalphb¥pRit aeigh! v, suitable for

conpl1ance, the present 'Invention provide

phar maceuti cal products, particularly anti-denentia

drugs, which can be taken without worry and with | ess

burden on patients and their caregivers. The present

i nvention also provides a sinple nethod for

manuf acturing the 15 pharmaceutical conposition in

whi ch sustai ned-rel ease characteristics are

controlled and the anti-denentia drug is stabilized

wi t hout the use of specialized coating techniques or

manuf acturing equi pnent. 58 CLAIMS 1. A nethod for

stabilizing donepezil or a pharmaceutically acceptable

salt thereof, conprising adding a high nolecul ar

wei ght aci di c substance selected from 5 the group

consisting of nethacrylic acid-ethyl acrylate

copol yrmer, methacrylic acid nmethyl methacryl ate

copol yrmer, hydroxypropyl nethylcellul ose phthal ate and

hydr oxypropyl nethyl cellul ose acetate succinate into a

phar maceuti cal conposition conprising the donepezi

or pharnaceutically acceptable salt thereof and a high

nol ecul ar wei ght basi ¢ substance selected fromthe

group consisting of 10 ethyl cellul ose, ethyl

acryl ate-net hyl net hacryl ate copol yner and

pol yet hyl ene oxide. 2. The nmethod according to Cl aim

1, wherein the high nol ecul ar weight acidic substance

is added in an anount that degradation product of the

donepezil or 15 pharmaceutically acceptable salt

t hereof which is produced by contact between the

donepezil or pharmaceutically acceptable salt thereof

and the high nol ecul ar weight basic substance can be

suppressed. '
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59 3. The nmethod according to Clainms 1 or 2, further
conprising adding at | east one of a | ow nol ecul ar

wei ght aci di c substance sel ected fromthe group
consisting of succinic acid, tartaric acid, citric
acid, fumaric acid, naleic aghd, malic acid, aspartic
acid, glutamc acid, glutamc acid hydrochl ori de,

hy | ari ' X ri,c [ : .
o oG8 3 RRIPR B ThE it at e
oneZeledted diom theegrouy consistingasf aszoglit agiisdsalfgubsitaimiey amino
.Is at least one selected fromthe group consisting of
acidg, bydraapinpnesderivativeaand taeprnerels:ric acid, malic
acid, aspartic acid, glutamc acid, glutamc acid
hydr ochl ori de, hydrochloric acid and phosphoric acid.
60 6. A usthef adigronhodendardiveight aciGicasubstanas selecisiddramnrthe group

conbBig Bt Bt ab-Sbul Savler BoeasHE: Sr AT Aty
R R A R AR At S
hydearyarepyd msihyiselulose acetade suopinaiecfog suppressingsdegradation

profict R dsEPseL s A PRarRpPULIRTH ABsPiaE Sal Tiet produced by
confitt bewds e domdpudiicr! gharpaeedtiddligl sicephitfle salt thereof and a

hydr oxypropyl mnethyl cellul ose acetate succinate for

highs e wdarn weight basigavbstancerssdeeied dfony Hreegrip caisigding of

et PR A AR FRE R 38 RORRE e A F e Rytene

oxideccept abl e salt thereof and a high nol ecul ar wei ght
basi ¢ substance sel ected fromthe group consisting of
et hyl cel l ul ose, ethyl acrylate-nethyl nethacryl ate

COROlay 0{-1? ‘i‘lid}?h%?%cw 3 re\K)@iPQP YR substdne é’itéﬁtg‘d;frrcgpn the group

hi gh nol ecul ar® wei ght aci d subst ance sel ecte
consistingiob opethacmylc atideethyl acrglalba copolymeacingtreadnylic acid-methyl

| | h | i i d- |
mediaEAte oReh R Br Ry ity s RS oo biptate g ose
hyd RI/ped Al %étﬁg!cenmgéé’é)éefa@@%hcé‘iﬁéf@/éﬁ&b{ 16a@68nE ©fhAGR molecular

succinate and at |east one of a |ow nolecular weight _
weight atiidic substanceseietted from theogioupecansiniingoefrasicsningcidf tartaric

. inic,acid. tartari,c. 20.acid, CLtrI i.d, . Li :
oo 455 Yy e . P i B s St ot dod i ace
glutafiiélacidydreenierids. Kydhuehioat beid sied physpstit &did @andcindanti-

_and phosphoric acid and an anti - ) )
oxidant for suppressing degradation product of donepezil or a pharmaceutically
acceptable salt thereof produced by contact between the donepezil or
pharmaceutically acceptable salt thereof and a high molecular weight basic
substance selectad from the group consisting of ethylcellulose, ethyl acrylate-methyl

methacrylate copolymer and polyethylene oxide.

8. A pharmaceutical composition comprising donepezil or a pharmaceutically
acceptable salt thereof and a high molecular weight basic substance selected from
the group consisting of ethylcellulose, ethyl acrylate-methyl methacrylate copolymer

and polyethylene oxide, wherein the composition
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oxi dant for suppressing degradati on product of
donepezil or a pharnmaceutically acceptable salt
t hereof produced by contact between the donepezil or
pharmaceutically acceptable salt thereof and a high
nmol ecul ar wei ght basic 25 sgpgt ance sel ected fromthe
group consisting of ethylcellul ose, ethyl
r
furtfE 0 S Rl R Vo fhFa diR RubBEIn B blector from the group

consietipg o$ mujhaimﬁ@emmethy! gcrplate copslytries ahb;hacwimemamahyl
thereof and a, high no ecul r wei ght  basi

metﬁg{s@{a&ﬁ&epe M& xﬂdwmopy %lm%w@aate @A§dof
PYERGE Al Gl et 0L 018 ) BRI dbropozi o

phalmapelsthalllpmceeatabfejsalhmerempr| ses a hi gh nol ecul ar
wei ght acidic substance selected fromthe group
consi sting of nethacrylic acid-ethyl acrylate

COIQOrrﬁ@Qiharﬂ‘%bB@ﬁéél |cbﬁ1p§b%htiirﬂ@édﬁfhlngff6t¢laﬁrﬁ 8l Rirther comprising
ydr oxy yl cel | Ul ose pht thal ate an

co
at |E|ﬂ$8 IDBQ)P(B ﬁdpwl mﬁ@tch rd@!gm m@ncm&r@eﬁmmaﬁ@m dhe group

cong; %ﬂ@% P\‘ éyé@ggha[%mf qgﬁg@% hlclgor I.Fﬁcegglﬁar[ﬁ,ﬁ%i% %}g?al'rYalelc acid, malic

acid; @sFaﬁictam glaeonidiaei, tghut&hed &g, h)fdﬂbd:!’ﬂefld@ dﬁww@hlbgc acid and
east. one of a | ow nol ecul ar vvelght aci d

Ph°§la'ﬂ>%f!fiaﬁ‘é'€ ahdl ar pet-oxidant forestabibieipg t @ﬁ@ngpeﬁb%pharmaceutlcally
acce;b’t%glenééi} %lrgm tartaric acid, citric acid, funaric
cid,

erc aC|d malic 10 aC|d aspartic acid,
gl utam c acid, glutan1c acid hydrochloride,
oric

| d h d. .
anﬂboiﬁﬁgpﬁa?mgﬁéuggaﬂﬁpﬁ%%ﬁﬁrwar&oa ReleZfino B, wherein the
compORFRIthhfishs & mARE EBirshA e P ig ddbnediior
phamhacaiticallp@ccatablenpalt thereof, thenpighseslesulaweight basic substance
seleGHE i dhalb ot Bue af PIASERTE. pUBH acpiptermgthy
metABbIGREE @bpwh@rtarhpﬁcblg F;re'ﬂeaéme aﬁaltﬁéhegh friofBuldreweight

(&r\‘oup consi sting of e cel l ul ose, ethyl
acidiz sybsieacerselegted fmemﬁaerq,rovap @owpbmgﬁéme&ln@pryllc acid-ethyl

acn iR SR TRE mth S TE 2R ARaGoIE ob BV hyergpvpropyi

methpltbidosd phthertatd- as*td‘IWdrBQym@pyl mémmmlmcetate succinate for

net hacrylic aci d-nmeth nmet hacryl ate copol
staWVmg;!tgﬂp Q)"Eﬁﬂez“r%tﬂjﬁ‘)ﬂr%‘@FPm'Qﬁl'é! doceptable §a5¥j@preof

hydr oxypropyl nethyl cellul ose acetate succinate for

stabi lizing the donepezil or pharmaceutically

acddpT bblpbasabtebtieal eompokitionTaecopdiag ra Glaim d8) wherein at least

one ‘o 310w r%‘nb%cu%cr%éightngmttil% s%bsianc%eos'elg\é}ga ?liorr]n ?I'Ee é;l%%spt consisting
of succinic acid, tartaric acid, citric acid, fumaric acid, maleic acid, malic acid,
aspartic acid, glutamic acid, glutamic acid hydrochloride, hydrochlioric acid and
phosphoric acid and an anti-oxidant for stabilizing the donepezil or pharmaceutically
acceptable salt thereof is mixed into the matrix.



25 one of a | ow nol ecul ar wei ght acidic substance

sel ected fromthe group consisting of succinic acid,
tartaric acid, citric acid, fumaric acid, maleic acid,
malic acid, aspartic acid, glutamc acid, glutamc
aci d hydrochl oride, hydrochlgggpi c acid and phosphoric
acid and an anti-oxidant for stabilizing the donepezi

or 4ph [ - it [ '
B ThE M neC8l el cBRTRYRN £oBihol BRUER g, findieifithe
phamapastidal compositioai doenprisesl eatoreScompdsiag thé denepezil or
har maceuti cal conposition conprises a core conprising
phaﬁﬁ@"%‘&ﬂ@ﬂ%ﬁ"@%@”%ﬁ@? theseeh i cal |y accept abl e sal't
thereof 61 and a coating |ayer conprising the high
nol ecul ar wei ght basic substance which is selected
fromthe group consisting of ethylcellul ose, ethyl
acryl ate-nethyl rmethacryl ate copol yner and
pol yet hyl ene oxi de and which covers the core, and
wherei n the high nol ecul ar wei ght acidic substance
sel ected fromthe group 5 consisting of nmethacrylic
aci d-ethyl acrylate copol ymer, nethacrylic acid-methyl
met hacryl ate copol ynmer, hydroxypropyl nethylcellul ose
pht hal ate and hydroxypropyl nethylcellul ose acetate
succinate is mxed into at [ east one of the core and
the coating layer. 10 13. The pharnaceutica
conmposition according to Caim 12, wherein at |east
one of a | ow nol ecul ar wei ght acidi c substance
sel ected fromthe group consisting of succinic acid,
tartaric acid, citric acid, fumaric acid, maleic acid,
malic acid, aspartic acid, glutamc acid, glutamc
acid hydrochl oride, hydrochloric acid and phosphoric
acid and an anti-oxidant for stabilizing the donepezi
or pharnmaceutically 15 acceptable salt thereof is
further mxed into at | east one of the core and the
coating layer. 14. The pharmaceuti cal conposition
according to any one of Clains 8 to 13, wherein the
pharmaceuti cal conposition is a sustained-rel ease
preparation. 20 15. A matrix type sustained-rel ease
preparation conprising: donepezil or a
phar maceutically acceptable salt thereof;
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a high nol ecul ar wei ght basic substance selected from
the group consisting of ethylcellul ose, ethyl

acryl ate-nmet hyl nethacryl ate copol ymer and

pol yet hyl ene 25 oxi de; and a high nol ecul ar wei ght
aci di ¢ substance sel ected frgmthe group consisting
of methacrylic acid-ethyl acrylate copol yner,

anc B 0861 Ly P51 T RS, B s i

seleh:y@tl tmupﬂ-ergi‘oupmhbldtmg |of etipdeelmdeser ethys aepilaletmethbd.
he matri x type sustai ned-rel ease preparation
metﬁee'ah'aip ﬁ@ppbfrwaarrﬁ relyethylane axde agdpyhish sgvars thepere, and
whel g e fon eI FCWSRIt SISy ol sPRBRKEAGR the grup
consistingiof n?aha@rylm amdl-ethabamlylatej rrapolqrrm; whethaonylid acid-methyl
mal i spartic aci am ¢
metBeR 1At CoRONT oy by G BraRY: ety erllless PRI SIRLS dnging
hydﬂﬁ@éﬂhﬂﬂ 'n?etﬁglbglllﬂﬁge abefid “su@@fihgl%% mikEd Irfto o 8Bt of the
for manufacturing a pharnaceutical conposition,

core ang ithe coating Iayemeps of : m xing donepezil or a

pharmaceutically acceptable salt thereof and a high

nol ecul ar wei ght basi ¢ substance selected fromthe

gr agp Teelphatinateutidal coMpdsiRr adcvrdingabDihim 12, wherein at least
acryl ate-net hyl methacryl ate copol ynmer and

onepd|a lewnholasslarweight aeidicubsianoeselected fram the graumeconsisting

of SBEAEL A Blle B P ol B B, BB ot o
aspamctC]bc&dl hclymtmcxdca} glu:trermdt:] ngflrhydr?ﬂhaﬂdal r:yﬁlrlacrhlldfiﬁlebWénd
PhoBRRAT AU BINkE BNIRRIARY T cH3 I RBORY P cOneaFek er pbemaReeutically

accéﬁl‘gﬁié@él? hfe?é iSiE ?@hl‘né ldgH@ %qgﬁﬁl:@eo?f)fhe core and the coating

rnaceu |ca acce
mya¢m m xture of the donepe2|l or pharnaceutlcally
acceptabl e salt thereof and the high 62 nvol ecul ar
wei ght basic substance during at |east one of the

ni Nung‘hétrﬂl%n%%@ehﬂ?al c&h%&égtgdnékt%g&nﬁg tﬁ%ﬁg oﬂhﬁor@rahﬁg 8to 13,

accor di ng to Caiml [ ecul ar
wherginghe phamacditical costpmsdioni is aammnnad -rale@segueparation.

15. A matrix type sustained-release preparation comprising:

donepezil or a pharmaceutically acceptable salt thereof;

a high molecular weight basic substance selected from the group consisting
of ethylcellulose, ethyl acrylate-methyl methacrylate copolymer and polyethylene
oxide; and

a high molecular weight acidic substance selected from the group consisting

of methacrylic acid-ethyl acrylate copolymer, methacrylic acid-methyl methacrylate
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19. The nmethod according to claim217 or 18, wherein at
| east one of a |ow nolecular weight acidic substance
selected fromthe group consisting of succinic acid,
tartaric acid, citric acid, fumaric acid, maleic acid,
malic acid, aspartic acid, dg@,glutamc acid, glutamc
aci d hydrochl oride, hydrochloric acid and phosphoric

cop Qi itoRibrBRk ity iEtlugeR prihdals afh Belhfrrom cor

methycéllinéseacadeesudoinstee m xture of the donepezil or
phar maceutically acceptable salt thereof and the high

nmol ecul ar wei ght basi c substance during at | east one

Theérrg?%t é)a:?eegusqg eHE%iéHs%rtgleﬁ d?ﬁanséc%a{dlﬁé th;Iaim o5,

er ein a
furthra‘r cbmprlsmg amebet:urhaof Ao molaeculdr weﬁgtﬁﬁo@c substént:h selected
dant i s added as a oI uti.on suspcp?
from the group consisting of succinic ac| , tartaric am , Citric aci umarlc acid,
maleic acid, malic acid, aspartic acid, glutamic acid, glutamic acid hydrochloride,

hydrochloric acid and phosphoric acid and an anti-oxidant.

17. A methpd for manufacturing a pharmaceutical composition, comprising
the steps of;

mixing donepezil or a pharmaceutically acceptable salt thereof and a high
molecular weight basic substance selected from the group consisting of
ethylcellulose, ethyl acrylate-methyl methacrylate copolymer and polyethylene
oxide; and

granulating the mixture,

wherein a high molecular weight acidic substance selected from the group
consisting of methacrylic acid-ethyl acrylate copolymer, methacrylic acid-methyl
methacrylate copolymer, hydroxypropyl methylcellulose phthalate and
hydroxypropyl methylcellulose acetate succinate for stabilizing the donepezil or
pharmaceutically acceptable salt thereof is added to the mixture of the donepezil or
pharmaceutically acceptable salt thereof and the high
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molecular weight basic substance during at least one of the mixing step and the
granulating step.

18. The mathod according to Claim 17, wherein the high molecular weight
acidic substance is added as a powder.

19. The method according to claim 17 or 18, wherein at least one of a low
molecular weight acidic substance 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
and an anti-oxidant for stabilizing the donepezil or pharmaceutically acceptable salt
thereof is further added to the mixture of the donepezil or pharmaceutically
acceptable salt thereof and the high molecular weight basic substance during at
least one of the mixing step and the granulating step.

20. The method according to Claim 18, wherein at least one of the low
molecular weight acidic substance and the anti-oxidant is added as a solution or

suspension.



