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MATRI X TYPE SUSTAI NED- RELEASE PREPARATI ON CONTAI NI NG

BASI C DRUG OR SALT THEREOF, AND METHOD FOR

MANUFACTURI NG THE SAME Techni cal Field 5The present
invention relates to a matri x type sustai ned-rel ease
preparati on containing a basic drug or a salt thereof,
MIIT RIS TR EH SUSTAINEDBRELEASE RREPARATAON CONTAINING BASIC
not only inhibits the initial drug burst (rapid drug

DRULRS €58 S AL EHEREDY, ANDEMENIHGD! EORMMANUFACTURING THE SAME
di ssolution test, but also ensures dissolution wth

| ow pH dependence of the basic drug or the salt
thereof at the early stage of dissolution, in 10 the

Tecdi'g’%c&'ul{ on test. The present invention also relates
WB BT i x type sustai ned- rel ease preparation

cont ai ni ng ,.a basjc d r a salt thereof | L.C .

" aihg rgesehtameiionelates i o toffingg SufBingdlis acq p@paration
salt thereof in an acidic test solutjon to ,
contginiam P RASiHCRIS @ B Bak HieTBak morg RFCicating elales te the argparation

in a neutral test solution (dissolution rate in the
whichonati anly etibitsothetinitial drugi st (repighdrugtreleasetimanediatalafter

test solution) 15decreases with dissolution tine at
dissblitiohpirea slisagtutioh tets bat alsomnsusss dissphutied with tosepH

early stage of dissolution. Background Art As conpared

depéidétcd GrRhE Hait Grugrdrehe Saltithgolat tseardy stage of dissolution, in
sust ai ned-rel ease ZOpreparati on containing a

the BQ¥SILAbAR G2 1ne é\“e%%?é@ig%H@or?b’s%%lé?é@ﬂﬁa matrix type sustained-

concentrations of t rug to be maintained for a |ong
reloh Bt o HOMRIAY aitiasfc ol S RRARRAELF n which a ratio of
.__Sustai ned-rel ease gharacterist.i f drug it _.i -
disspliBioPismie b Nedte St e berasin Anelddle testadlione 2
_ providing the sane or better therapeutic effects, ..
dissp BRI oYM g SogI SaiIBBrSahih & e =L JEa! Soltign
25rel ease characteristics of the drug, it is also ,
(dispaiutiomratetin the acidicteshpelutipné disselution rafs tbie neutral test solution)
concentration of the drug imediately after
decedisesivaith dissolution tine abtheriaicastbge of digsoligioad @s cogpared to the

effects, toxicity and the |like due to the drug.
early stage of dissolution.

Background Art

As compared to ordinary rapid-release preparations, a sustained-release
preparation containing a physiologically active drug allows blood concentrations of
the drug to be maintained for a long time at or above the effective therapeutic
concentration. Accordingly, by achieving the sustained-release characteristics of a
drug it is possible to reduce the number of administrations while providing the same
or better therapeutic effects, potentially improving compliance. With the sustained-

release characteristics of the drug, it is also possible to avoid a rapid increase in
1



In general, the sustained-rel ease preparation
containing the drug which is physiologically active
can be classified into two type preparations; (1) a
sust ai ned- 5rel ease coated type preparation, in which
rel ease of the drug is controlled by coating a surface
bloochtoncentiatiopafithe deug immediatelytafiar adnipistratiannug potentially
physi ol ogically active drug with a sustained-rel ease
redudngadwgrse( &fecis nakicity angitbe pike ghuedpi tbe drug. whi ch t he
drug and a sustained-rel ease base are distributed
unv genetal, the suitainegnaleisePrepaietionontdinihg tbeaktag which is
affected by the uniformty of the coating in the 10
: ok 48l ' atq ined-
Py e B R b sphoRR o) Hsustained
ri Vet :
5 releaft chBled PR HrkRatelitn, REWpREdSERe e Fudls Eutla by coating
he sustai ned-rel ease coat i to .granul gs.. the .
a surlgfe & 5 68l BB STR o i Spufaifidk pBisiplodiealy agpive drug
.. the drug has been stacked on a core partjcle nerﬁ%lﬁ
with g sHetaiInadeiersa caaling;d2L 8 malriyd¥re Praparatiely In which the drug and
Consequently, a 15 size of the preparation tends to be
a sustaingd-releaserhass yecdistipated anifarmly yuthesprepgratian. ease
coating are applied or when a preparation contains a
| Bepmusewlrag releasaés difagtedrimkiheginiforiméy o the coating in the
adm nister orally. On the other hand, the matrix type

10 sustaintisd-pélBade cobRASSepafdiing tnsodtingecondiionicoiithe sustained-
whi ch the drug and the sustai ned-rel ease base are

releaBb @28lihg wﬁ%% HeYsthiBty2 Corth&lIey, aﬁa[gbaea_imds SReR%%w because of

require”the same stri'ct production conditions as the
ong SHBHLUARS) % 0 SABhENIEE L Se i s cBiing o ranules
tne @il i 5L ROHH R G 86 L8R 58 s e acked on

matri x type sustained-rel ease preparations. In
a corgarticlg ,eqetra! yscgggyqu)cxmsg%gpéc?l O$RIPF PUCTOFBe Consequently, a
~sustained-rel ease preparation even 25 when it contains
15 size ef therifepgiationitends fo brdargenyhen rlbplgilayersof tieg sustained-
preparation does not need to be large. Thus, the
releasatoocating \aoe appliedionadhencd praparatiemaontsinna large amount of the
useful than the sustained-rel ease coated preparations
drugfmeRirighehatdendp aedniinigtermrajuct i vity and smal l er size
of the preparations. However, when the

PIys ke BfHet Mand, B me@ixéfype dust@inbaseleade feparafiohdhave a
thereof, 5 the follow ng problens generally occur when

strucRIrERAWHih f’hé‘@ﬁf# Znd Ws@é@ﬁ@ﬂ%@a{s@ IRCar (HR3EAL irdfbrmly in

using a water-insol ubl e base:

20 the preparation and do not require the same strict production conditions as the
sustained-release coated preparations, and can be produced by manufacturing
operations similar to those for the ordinary rapid-release preparations. Accordingly,
high productivity can be expected for the matrix type sustained-release preparations.

In addition, it is easy to prepare the matrix type sustained-release preparation even

25 when it contains a large quantity of the drug, and a size of the preparation does not
2
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The first problemis that in a dissolution test of a
matri x type sustai ned-rel ease preparation containing a
basic drug or a salt thereof, the dissolution rate of
the basic drug or the salt thereof with dissolution
time is generally nmuch lower in a basic test

need (5B Wrgen THRN the niktrireypsh sustaiedsieledseqrrepaiatonisare more
because sol ubi[ity of the basic drug or the salt

usefhhﬂa?\%e:s{glgﬁ?né&’@%% £68h1RINrepardtR8rdr tife BRIHdPaInt of

and an a ne pH range than Iin an acidic pH range.
' ? [ [
prodBERE Sad 3T b2 ST ERRARESET L han that of L he
BBl s Bech BB e B et B g3t ot

there are 15risks of an unexpected i ncrease i.n bl ood.

the follawing prebiesns generaly IRESHE WD Prepating adaalfixtype syptained-
and onset of the adverse effects involved. This risk

release prepapatien usihgtehwatedvesaleblefiasst s is particularly
serious in the case of the basic drug or the salt
t h&hedirstvproblest isothgt arda elisselwidnetestofa thattie typessustainegd-release
and the salt thereof with a narrow safety range of

pregdra®sh eam@Rihg athaaic dRgTrea sar anshepf, ol divsolutionatte bithe basic
rel ease rate of the basic drug or the salt thereof

druq bPMRe! it t‘iﬁ%?éc?f%ﬁ@@sél%bﬁ'tiﬂ?éjrsr RAEE RILRAAGWET P1a basic test
ower at the late stage of dissolution than at the
| - Oon it : . .

soldfigh pT LERT ARk oS SYRAT Tty s Xecd S8 Sallift Jf 85 basie drug or
t eof fromthe sustained-rel| ease ratd (L

the SF eceptibrm aqknd e T R iueT B GF Al 47 alkBinEBH range
avoi ding the first 25gr obl em descri bed above gtagat i s, I

thant iRcan apdie PH ¢PegR «BrRAWSS BIP susiabRdiaigash Rifatalions generally
prol onged retention tine of the drug or the salt . ,

comprisee &f largeraroawof the drughthandtbet ef apid-release preparations, if a
sust ai ned-rel ease preparation with a short gastric

reteatipn imegot thessustdinad-pelepse préeparatien éxstomasth isipralomgeel, there are
of the drug remaining in the preparation, thus

risk§lef AR amieRpettedanaiehediih blopdatwhceotration af thef basiewirug osthe salt
that pharmacol ogically effective 5concentrations wl|

therB8} aRE oRGBI 6MBE-adverse eff&its invol RS aTRig risheof the onset of the
wat er-i nsol uble matri x does not dissolve in the

d
advg%s%sé’ﬁféﬁt'é @pér‘ﬁéﬁlaﬁ?!s%ﬁtbﬂg’in H &SR HsIY drdd 6 the salt thereof

fusion distance’i e matri x that the drug nust

, s t [ r t rel [

wit{ghd PO R AL e o g A e EE TR ol RAR g narrow
the basi¢ dr or the.salt thereof is inhibited too

safely (AR OFH@OF%%;OQSW ja&@Thge of dissolution, there may
be _a higher risk that the matrix typ .
s udihe sREsnCapERlsEn 5 bk iha TeipATSraté of thakkesiF cFugss [hesalt
the drug remaining in the preparation outside the

the@oﬂiron'l\/t?nea'oab'm type suptained-relgasy peepanation isdawes pbtgplate stage
preparati on noves fromthe stonmach to the small

of dissbhtionthantdt ¢heleady stgeasfadisgaatibniictheatissolatioratgst if the
surroundi ng the preparati on becones neutral or weakly

disstlitri §seed bupeibEicasiger theaaliThesdof fioat tHehsustained-release
preparation is excreted with nost of the drug

preb&HRbAIA the Bciliteest solution is controlled with the aim of avoiding the first

problem described above (that is, the rapid increase in blood concentration due to
3
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preparation outside the body. This is undesirable

because it reduces the bioavailability of the drug and

gi ves the uncertainty of the pharmacol ogi cal effects.

The followng related art docunments pertain to the

matri x type sustained-rel ease preparations containing
prolonged betentiodrtirge of thendrugnon thehsateibierenfin skemaeh), ipthepcase of the

4,792,452 discloses, for exanple, a nmatrix preparation
sustaied-releass pi*erparati@as.iiith alshigrt gasticsarhptyiretimef thispgeparation is

acid or a salt thereof, a pHindependent water-sol uble

excr&é‘dj it Ynd5NSF tﬂ@%&g@éﬁ'\aﬂmh@ Wl tHe prdparatiti, ehls Meereasing
, 968, 508 di scl oses, for exanple, a matrix preparation

a4 B sty A g e
L 25 No - 199657
ORISR T T
7 e A BB i B gronon

fI ui d of the Japanese Pharmacopoei a can be i nproved g

test sehdiou: .aﬁ'gl Ganseruenths the siffusion Histanpeaintae spatsiy thal the drug must
pol ynmer, "a carboxyvinyl polymer or nmethylvinyl

pass éfrioeigiteh eirdersoryalreleasarbbetgmes longet with disselution bimss. Th;us |f
U S. Patent No. 6,287,599 5discloses, for exanple, a

the release spped pitiad basic\dnug lor toensalt t’mareoblasmhlbded do@muzh at the
salt thereof with pH dependent solubility, a

earlyl%lr!agé‘ 6raRBERMbN Stheranifbé el gaer Mactat itk matrix type sustained-
pH-dependent additive such as an enteric base, an

releag;é ﬁ@*&aﬂﬁh‘i’s @Q&e&r%’t?u)#h'?ﬁoét%f'tﬁ@ driig F@r@?ﬁﬁwd [#ethe preparatlon

ution rate rug froma tablet at a pH

outsi&éé?li% go?{s ?4]0329%%10 yg\fﬁé Igéétg\g%? %u%%ﬁ'%ﬁ éejs%ggr@f)@rﬁ‘tlon moves

par ations, ai me H-| nde endent rel.ease 0
from et Sinieet i@, siaat ik, 4 c Tl ases e dEHEER8s50 o 2 pH
st udi ed how to elininate or | nh| bit the aforerrentl oned.
surropnding the Rrepatioabasomean aeutealar ypakly ajkalipe, s increasing the

probl em descri bed above) and reduced bioavailability
risk thatethisopreparation isiaxeeted|vatly mash af e ditigyemainipgrie the
second probl em descri bed above). That is, there is no
prepahatioh aastside diie body e Fhisisi wekiablechecatsedhieduicekithé t s
the dissolution of the basic drug or the salt thereof
bioavailaBiligpotiheciuyidnd gibhes e uncarainty dfithé phabodyolegidaheffects.
the initial drug burst (rapid release of the drug

| RMIAbRnNg RlARH £ aé&JrHéh%rBerlaﬁnw&iH Aat®dtypRldyusthined-

rel1ably provides dissolution wth | ow pH dependence

relea V\E gtrgﬁar%ﬁbw oﬁh fthé gfésfé' ldftth R?ﬁ%reoﬁngl S Patent No.

rati O SSO IOﬂ ra e basi

4,7925135 i rscltoggs or texatarrﬁ;e)[ e%f mapnx preparation which contains a basic drug

or a salt thereof, alginic acid or a salt therecf, a pH-independent water-soluble
gelatinizing agent and a binder. U.S. Patent No. 4,968,508 discloses, for example, a
matrix preparation which contains Cefaclor, an acrylic acid polymer which dissolves
at pH 5.0 to 7.4 and a hydrophilic polymer. Japanese Patent Application Laid-Open

No. H6-199657 discloses, for example, that a pH-dependent dissolution of a drug
4




10

15

20

25

20acidic test solution to the dissolution rate of the
basic drug or the salt thereof in a neutral test
solution (dissolution rate in the acidic test solution
/ dissolution rate in the neutral test solution)
decreases wth dissolution tinme at the |ate stage of

withdhi§Ee! $81LBity iRSarradatay g6ld buffeReple ard thast iaghst @ilid and 2nd fluid of
di ssol uti on.” 25D scl osure of Invention Problens to be

the ?Qﬁgﬁégegﬁgéﬁﬁaécg)\b%ﬁ bﬁﬂ be improvéd b??)ré‘pmgaﬁ\‘é'trr 10 {HBEs

t he y 1nto consideration, there i1s a demand for
h st e [
conﬁwr?aa %m%teﬁ%%w%%? i péé%%ad%’@wf@%r@*%?nd?ﬂr%gﬁw other
conc tions asspci at ed j i [ ut i
malgie Y aae QPEEly oG PR AR, 1 CoRata i 2R 599
. offer _a decreased risk of reduced bioavail ag{aé é
di mfcmee@mm@hamﬁangm%rﬁ@enr\réwa&en@ma Ugy a salt
That is, there is a demand for a matrix ty
thersof withmpktrdepepdent thdphtryaauptmmiﬁme@dﬁnhguﬁawrr@f%ﬁa?gbase and
or a salt thereof, which not only inhibits the initial
a piddepebdent additipe duch ag arcériase basepdn arganic aticeand the like (which
di ssolution) in a dissolution test, but al so ensures

incrébssPtHd digsoltibh raeopteldrugarsm demapiotal a pte ibagtess of 5.5).
drug or the salt thereof at the early stage of

di ?-ﬁﬁ{/é\féroﬁHeg@r}@I LR dbAmdis réiafs & tHe rﬁﬁtﬂﬁt@be sustained-

pr oceeds Issolution speed in a neutral test

releﬁg% ﬁr%;?%s |8ng ?ﬁp bgvgt Oﬂ)ﬁt déée?ﬂa%ngfrelgé éﬁi tﬁéygl‘e‘ug, and their

eman

st ai ned- reI ease preparatio conta ' ug
invegiiors oot i Bgressh fwteﬁ'*eg*" i B e bl 5
rate of the basic dru he salt there
aforaRiantOneadIskasd Sheonest chadyaiss eupuisi Wie Mt Bffeﬁe?h%escnbed
basic drug or the salt thereof in a_neutral tes
aboye) and sedyesdskiopvailakility siue torthe susteined feleass C%'IEISPG%'WCS (the
/ dissolution rate in the neutral test sol ution) ]
secded pecisiem desdnibedsatoiveli dhat isythare is he discleswexefe preparation
di ssolution, as conpared to the early stage of
whiéh B8DblyiiaNibits thedisblitioarof théeasic drug atdhasdltftoeresf in
matri x type sustained-rel ease preparation which is
accBRRAMESYI trféJé‘rﬁ\Fiﬂithé}& [hfﬂﬁe %baz %btthapfheqhntahar@bam ¢rapid

drug or the salt thereof, sot he solubility of

rele'éE§ a5 Er%fﬁgnggla?é]g a?l%'rhnéé@)ﬁft@?{) t@@&ﬁﬁf@%@éd %Lﬁaétﬁd reliably

h incre m a near-n weakl y

o RS P BS TPRI sge g d Bstin s

and?ﬁl\égreglééﬁgﬁ% Bgﬂ]eeal§§olg§ﬁH Bt@tea%fﬁﬁé@)%sé\#%q% r E‘ne sa‘ftr}hereof in an

construction shown below, so as to reach at

acidig tesd solutiondeithe ﬁ-ISSOIUtIOD rate of the basic drug or the Salt thereof in a

neutral test solution (dissolution rate in the acidic test solution / dissolution rate in the
neutral test solution) decreases with dissolution time at the late stage of dissolution,

as compared to the early stage of dissolution.

Disclosure of Invention
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In other words, in one aspect of the present
invention, there is provide (1) a Smatrix type

sust ai ned-rel ease preparation conprising (1) a basic
drug or a salt thereof which has higher solubility in
a 0.1 N hydrochloric acid solution and a neutra

agerMeMS b el Solved HyGhe Ihhattiom a basi c aqueous
solution, pH 8.0; and (2) at |east one enteric

POt XIKRG -a pA riv) r%n?r%‘?ﬁﬁ thed BEdY Rith CBhsRIGHRRIS tR&YeUk iz08emand for

is 50 phosp ate bu and the basi c aqueous

the s%%llédﬁ 8 r}el'e*i‘:ﬁég) g%w r&?b% Hlbhfaeﬁa?é%mg WhichGAhibit unexpected

nven Ion a

mcrqsﬂ%?fsgﬁ ﬁ?qqﬂ Gas I lapg%rf,%tp}é%?e@y@ﬁ tﬁ gplfiodl%%(zrjmlélll })f the basic
drug ETTghe RreRATALORS Sdcy gep‘ffsraﬁécﬁé’%s%ﬂ@lﬂ'e Ferliceciagvaiabitty

or the salt thereof in the 0.1 N hydrochloric acid

assosiated with the susteisedireldase oharacteristicse bhaliis, theig issa demand for
the salt thereof in the 50 nM phosphate buffer, 15pH

a mairis typec sustapedwicldast preplaoaticoncentamingaibasic drug or a salt thereof,
di ssolution tine at which the dissolution rate of the

whichamitonily iiksits theanisial drdgisured{rapidl dfg releasd intmsgiatdly after
buffer, pH 6.8 is 90% ccording to a preferred

dissﬁﬁﬁ&‘f)t .noé disB8ILBbRIBEE pLD¥RBIdAlred BRSBIItRNANIERY ISl BH
(1 he matrix typé sustained-rel ease preparation

depegilife g c{thé 8%?&5&@'& tgé shlt! theré#i‘ %3 fdebfly Stadd 6t dissolution, and

1 on cor tot apanese

whe%ﬂrirag?ﬁ Rpsl f%ﬁ)?‘l?t%ltsgpmt h d f%ﬁsgl o%gpgt%cr \Iﬁ’ & ﬁgf.lfrgft%’st solution

L flntheOJ,throhIorcacdsoI tion

s Nigh AL BT STRIUDT BEOATaHE BiS 15  dJammane ar The matrix
di ssolution rate of the baS|_c_ drug or the salt ther eof. .

typeiswstaieedrralesse paerrEtion ir:@nbain@gsaagawpcﬂﬁug &r d@otalt thereof in which
preferably not nore than 50% at a dissolution tinme of

a ratio obaidjsseiution r28e nbthe pasit erag by thesallthareohiaranigotdic test
According to the nore preferred aspect of the present

solufidty Endidissokititer eaté of tiobasiedir(d @ thésalttteresf inyaaeutral test
sust ai ned-rel ease preparation according to any one of

solufidre (BisédIltidrPradtblih Xne WBRIEtdat kBILLIBA /HisSALKEN Rile if ®ie neutral test
according to the Japanese Pharmacopoei a paddl e net hod

solu@@t I O?Q%%S\QLH%%I&W tlmbl"% thé t@ s‘?%%rggd@sﬁﬁﬁ'ow b@'&ompared

asi ¢ drug or e sa in

o GRS R 95 O oo

hosphate buffer,. pH 6.8 .is from Q.
sust%pgap sg,prgpﬁ@t@p \ghlﬁEd? gap%lpéaqigpgﬁr&uggslp qlﬁ%olutlon of the
tio of the dissolution rate is
baSI@,f:lrwg onHiessalt teseah sy thatowiecﬁoéutwlbtypféhe P@§tc ‘ﬂfPSf%’rtEBI%?” thereof
fromO0.3 to 1.2. 10According to the still nore
decrpaséegreallyaviffe fcreasachpHfrars enneambeviralda a waakly alisline.
provided (V) the matrix type sustai ned- reI ease
preparation according to any one of itenms (lI) to (1V),
wherein in the dissolution test according to the

Jameans for Solving the Problems
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Phar macopoei a paddl e nethod for the dissolution test,

the dissolution rate of the basic drug or the salt

thereof in the 0.1 N hydrochloric acid solution is not

nore than 1560% at a dissolution tine of 1 hour, and

the ratio of the dissolution rate of the basic drug or

t hensaéw of fissodirdumsétafcds, hél preskradivantoss lkaveldiscovered as a
solution to the dissolution rate of the basic drug or

restilf %¥ éi‘i'\éuéthv%rr%@éaﬂcﬂ thBededredvbiReesnti Be Richfeted with thed

Is TfromO .5 at a dissolution tine of 3 hours.
corlgi £ gﬁﬁfg ﬁ* w, 3888 49 Foact] pife oRe inkofiie>, ¢
¥ iB Fhetnth, "rinﬁé"@ﬁﬁ'épﬁfefttﬁgzwé?wiﬂ%/%%&m?**%r%“*% frogde () a

is fromO0,3 to still pore efer@
matiidyBe SUpinedeleate PrpasalYE colR gt e Rahie dpyLPEasalt
in the 0.1 N hydrochloric acid solution being not nore
therenfwhidyhaa dighes solubilsy don atthé Nihyd@chiarisragid selitieg;ang a neutral
from0.3 to 1.2. The matri x type sustai ned-rel ease
aqueoesaatdticoon) pht6 Ortthiandgn adbadie aqueses solRfonveid t8.9ramh(2) at least
al so conprise at |east one water-insol uble polyner.

ond-@ntefispraer. t NA thigrapert, the veatrabaquecws selatian S0 imM
type sustai ned-rel ease preparation conprising: (1) a

ph&%ﬁbﬁe Bhifder, %hdélhé %'aklct é@.ié%ﬁfs YéNitidh 13250 Ring Pﬁbsphate buffer.

l'ubi ITty’in a 0.1 N hydrochloric acid solution and a

0 13 BT b AL 28 S s
pregﬁ@*?%qccorg n& % R@@o{]g vﬁber?, Q%ﬁ;goglf\éﬁ tgg’ e%ccordlngtto the

of th resent inven t he ma .
Jaaaylsée?w%fmqeaoe@ eébaﬁ gor %ﬁS@Uﬁﬁfa 9%§ﬁga (o ?fq% dissolution
basi c drug or the salt theref in which SO|ubI|ItC?/ .
ratq pbthedeasic drugyonther gait igreofindhe 811 Nrhydiachigrie @gid solution to a
aqueous solution, pH 6.8 is at least twice its
dissgutidn rateyofitme bhsicisirsg or Al salh herebiiir e, SO odpBosphale buffer,
is not nore than half its solubility in the neutral
pH & deoeasek wthodissaitition Omeantil (@2Jisad]utien simeaewhithahedissolution
polymer. Alternatively, the matrix type
ratéuﬁm fic HRlFaStePsBPMeAé AN thé S0 MRNPHiospaté Blffet, pH 6.8 is
| east one water-insol uble polynmer. According to a
goeparticularly preferred aspect of the present
invention, there is provided the matrix type

S ABSIE BLEI LI BaERH nE TRy ‘9%“*1"07% GE T8 pLSvided (1

el g i R -
ph h buf f e
the 3901 tfan of gtsgqm?rxg Brthehlapsoest g}%gﬁggtp@g}é[;ch & mgihod for the

6.0; and 2;] at |least one enteric poly

disgolutiom tasts,dhe dissedutian ratg of V@bamgtcbu@\@aihees@&ﬁ@reof inthe 0.1 N
preparation al so conprises (3) at |east one

hydratrdoric asd sailigorpisl notenore2ihandi(diat g dissalubian timeubht hpur. The
preferred aspect of the present invention, there is

dissolution rate of the basic drug or the salt thereof in the 0.1 N hydrochloric acid

solution is more preferably not more than 50% at a dissolution time of 1 hour, still

more preferably not more than 40%.
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al so provided the matri x type sustai ned-rel ease
preparation conprising (1) the basic drug or the salt
thereof in which solubility of the basic drug or the
salt thereof in the 0.1 N hydrochloric acid solution

and the 50 nM phosphate buffer, pH 6.0 is 1 ng/nL or

Mo Aecarding betisomabé Ipréfierreld ddpecbabine presgnbinvehtosahere is
thereof in the 50 mM 25phosphate buffer, pH 8.0 is 0.2

proxndéw(lvl} tH rrl=R6R typ(ezéuﬁblde@la‘éleé%@eprébhﬁﬁﬂ@ Aedorditig to any one of
Al ternatively, tthe matri x type sustai ned-rel ease

iterni8'( p%r(ﬂh s%u g+|§q?) grﬁ%ﬁgérsﬁﬁﬁloh%s%%dg?g?g gt8{l§e Japanese

er-i

PhaFrﬁ@étlpé:éJeldﬁ rda%/iﬁigé ge?rcr) &rﬁﬁ%%ﬁ%ﬁ@;&t&&r?%g%ﬁﬁ%??ﬁo t°3f/ gée dis§olution
rate 34 1o 5 o0 5 oo BRENBBCH 1 1 f»mas%m Eﬁvb%?&t‘fon tothe

~ the basic drug or the salt thereof in the

disspipdiop dRienel thedeasic dp1a,e7 the salbithereofio twm%ﬁa@@hate buffer,
buffer, pH6.0 is 1 ng/nlL or nore, the solubility of ]

pH &.8ds frasi 0. 3Maut Soat a disselitipnttins ebB hours.heMste preferably, the ratio
phosphate buffer, pH8. 0 is 0.2 ng/nL or less, and the

of treodisdolutidn rate it dsd o 44y stib mdrberefdreblyfeormd 3 itm 1.3, most
the 50 mM phosphate buffer, pH 6.8 is at |east twce

preféﬁa?obsﬁbﬁp@lgtbw pn 10 the 50 MM phosphat e buffer, pH
.0and is not nore than half its solubility in the 50

”M(\EEBFCI‘%@&I'@‘HIF%OFQ Hre?ﬁﬁed(a%})eéf of ﬁn%%re%@ﬁt PRERGOS there is

ternative

43 B S R o 5ol  any oo
BTN o AT g

sust ai ned-rel ease preparati on conpri % &(igﬂ
Phappacepesiapagddle metled rttherdé%erolutwmsaﬁ 8 lmtiqryrqsfra of the
the basic drug or the salt thereof is 1 ng/nL or nore
basicrdruger thet salt Hiyeneot inl ihei @ 1N hydeashiaricoacid selution ismatxmore than
phosphate buffer, pH 6.0 and is 0.2 ng/nL or less in
60% &tea B&sthipndimewfe fooudrf end tipedratidof tweddisseuBoh witiel dftthe basic
of the basic drug or the salt thereof in the 50 mM

drugPtogienadlethbrédian th 1d. £ Rohfdrbshlatic laer soltitibs go the dissolution rate
solubility in the 50 nM phosphate buffer, pH 8.0 and

of tHeSbd¥eé di®y 8r fﬂaaéhlhmé‘rebit (A tﬁelaehhhn bb{oéﬁhété SuFferBH 6.8 is from 0.3

phosphat € buffter, at l'east one enteric

to 1.8° étymfssaﬂtlbﬁrtmé nglﬁburé heMH?é 'b'ré‘fe? rrg the dlsazgis.mon rate of the

Sustarne seé prepar ation al'so co
basngfcféépgﬂbq g’?l& g'nefrﬁgi lndeig\? wg%chloznscAgc\:‘n oftAieA 12 not more than
50% at a dissolution time of 1 hour and the ratio of the dissolution rates is from 0.3 to
1.4, still more preferably the dissolution rate of the basic drug or the salt thereof in the
0.1 N hydrochloric acid solution being not more than 40% and the ratio of the
dissolution rates being from 0.3 to 1.2.
The matrix type sustained-release preparation according to the present

invention may also comprise at least one water-insoluble polymer. For example, the
8
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According to the present invention, in a matrix type
sust ai ned-rel ease preparati on contai ning a basic drug
or a salt thereof, which has higher solubility in the
0.1 N hydrochloric acid solution and the neutra
aqueous solution, pH 6.0 than in the basic aqueous

pre§éHtLi|tn!le9ﬁ|orPdT|03rdés 4 atpttygersidainea-refeade grepatation cdmprising:

the drug or the 5salt théreof at the early stage of

(1) g b%%&{ g 4 Sall ﬁ%?&?ﬂuh@ﬂ%émgﬁ £y ﬁm} ﬁea 0.1 N hydrochloric

I SSO uglon ra | or -t he sa er eof
{ gSt {
e A ST B A g5 25 S Shossrat
BN it I A A

decreases with dissolution tine as the dlssolutlon

polyraer. proceeds (the ratio being lower at the late
10stage than at the early stage of the dissolution
t eshgcordiingrto Ehresee piefenkbd Espacbetthe ppesentiineentiork there is
adverse events due to the sustained rel ease

provibiad alaé endtek hysme isthimedeeidasespraparationdiasprising ¢h) thenbasic drug
be reduced, and the risk of reduced bioavailability

or tﬁé%aﬁ'tﬁé’re%ﬁd Whichi dohdbility Writhe baRicedrugi dtaRe 2aRtREred®irethe neutral
the drug contained in the preparation according to

aq#@@g@fgﬁﬁ{h‘ PW ant 'a a%@ﬂ:v*&% lfseévﬁ?@ﬁf} ihthé Bﬁsi&%d&ius solution,

I on Wlt hour s is the estinmated

pH ﬁfpr@'ﬂ‘i rq ﬁﬁ'aln I{i’%lf t@%g@yh@? ﬁﬁi\eﬂzéaustlzéé Ligvidbub 'sBRutioR, pH 6.0;
e e i T o o st i

preparations according to the present invention ar
prepafationAIso gewpises MH@@@W@W@#@@BF@'UB? RY¥MSF edggprding to a
i nvention are shown below. 20 Brief Description of
partEuaily gseferred aspeguefdhe prasert inventiess dhere isfprovided the matrix
di ssolution profiles of donepezil hydrochloride in 0.1 _
typdshytdireshiaease pepdratdrutompsising (1héerbasic drug pe the salt thereof in
sust ai ned-rel ease preparati ons of Exanples 2 and 4
whidls 68IUWilig of thd basiedese bt thezaibtiersof ithe 50 mM phosphate buffer,
experiment: 25Conparative Exanple 1); Figure 2

1| 85st" AP bAbSpIeSte BuP NBRE0 land is not
PH %%ﬁ%tﬂ %?tlt |%§?ﬂhbglfmhgh%s@ha¥)e bl{)Jffgr . pl—ilg [ r?n oo

moﬁfz-:‘htgﬁmiélf ifs é&gbmgﬁﬁ%{a@i@m Hﬁgﬂ%t@t&ﬂl@ gﬁ f’éﬁl? €8 at least

accor inventi o

one SRS T SORRAERINSF, B e SFHEE lsEbe Woparavon e

hydr ochl or| de in 0.1 Nﬂl%’? tﬂChl B,I‘I c acid soI utions in
comprisas:) 2 19aph ene yatar-inselyble PRV cpar at i ons of

Exanpl es 14 t hr ough 17 according to the presen

i nvgrdrding to a particularly preferred aspect of the present |nvent|on there is
also provided the matrix type sustained-release preparation comprising (1) the basic
drug or the salt thereof in which solubility of the basic drug or the salt thereof in the
0.1 N hydrochloric acid solution and the 50 mM phosphate buffer, pH 6.0 is 1 mg/mL
or more and the solubility of the basic drug or the salt thereof in the 50 mM

phosphate buffer, pH 8.0 is 0.2 mg/mL or less; (2} at least one enteric polymer.
9
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Figure 4 shows the results of dissolution profiles of
donepezil| hydrochloride in the 50 nM phosphate buffer,
pH 6.8 in the matri x type sustai ned-rel ease 10
preparations of Exanples 14 through 17 according to

t he present invention; Figure 5 shows the

AltefrR8iVERS tHf maitr$s Blpet summeafreleeeequepammzalbo comprises (3) at
hydrochloride in 0.1 N hydrochloric acid solutions in

IeastE{%ﬁe tE - Ebgﬁ)gei,g%eérned rel ease preparations of

anples 1 according to the present invention
( CQ\E&SI’%JI gg)g Iy Fﬁtﬁar ﬁé&?@fr@{j lﬁ%ﬁe@@ﬁﬂ%ﬁr&en&ﬁ&éﬁﬁﬁf? there is

1 SSO on pro
hloride.in,the 5 hat e .buf f

aISOSHOIB%%gé thelnﬁ/é ype sus@w%@e%%g@m %{g gompnsung (el }'the basic
arations of and 13 accordi ng the .
druwrégerﬁalt thoeanfiio wt(l% Fhﬁt scpluewae?f thsmaS'Qﬁw&%ﬁtev%a t thereof in

Exanpl e 2). gure 7 shows the results of
the @194 dlydrdahiors a@ldIS@iuttﬁn mmém mMyahasphits butier, pH6.0 is 1
test solution A and test solution Bin the matrix type
mg/mlidranoss] the kohbdity oé flee basio msug br heasglt thet@ohinctbedthmnM
to the present invention; Figure 8 shows the

phoggtiié beiffef, g 83P|sud. QQﬁgm‘lIQﬁ)r hesess, @hddﬁ@%bﬁjﬁllitr of the basic drug or
hydrochl ori'de in test solution A and test solution B

the $dlt mfemh éhé sgyrﬁm 5ht§§.opndais%utrst 4136 FILaaBakt (ide RS solubility in

es 2 29 acc ng to the present i nventi on;
the %(?o ngs) 8'?3% nepezﬁ,_"sﬁa\él?n r%ﬁ"oc{rtl(?ﬁeel tﬁa s#iﬁ so%@%‘ylﬂ the 50
o BB AT 4B A Rl Ehghars et v

according to the pr esent |nvent| on. é Mode for
matreaiyPg St HinpdTRIEASR I APAGAHION also cqrw&rpﬁ@é het IPRFEARe yrater-
will be explained in detail below by way of exanples
insolide polypi@rati ve exanpl es, but the present invention is
not limted thereto. There are no particul ar
| i Actardirgnto aparticuidarhs preferad aspechef thelpresénmtriovéntizredhere is
in the present invention. For exanple, the salt of the
alsolpasvidedthg meteid type shstaffebréasdprapantdticmcompribimg: (1) the basic
either an organic or inorganic acid salt. Exanples of

drug%1 héaddlt thBFddFGe wl'h"éﬁ sSILBIliRPbf heBAHE dFGy or the salt thereof is 1
ydrochl ori des, sul fates, dcetates, phosphates

mg/rﬁﬁ éﬁc?ﬂ@ttelenﬁ th ll\f"h &roch?fr{c i¢ Solufiibh M e 5 ?h%%phate

I ke. es 0 aS|c rug or t

curd A0 4561 4 nttﬁn@ gfe%tmtﬂtstgtmt%%;@%gwtgtzoéh%o

the 33/ ubIPt%(hclaf%e asic ru%nct)ratWe salt gFeOO W\e gO mM phosphate buffer, pH

6.8 is at least twice its solubility in the 50 mM phosphate buffer, pH 8.0 and is not
more than half its solubility in the 50 mM phaosphate buffer, pH 6.0; and (2) at least
one enteric polymer. Alternatively, the matrix type sustained-release preparation also

comprises (3) at least one water-insoluble poiymer.

Advantageous Effects of the Invention
10
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15rivastigm ne tartrate, nemantine hydrochl ori de,

. tacrine and the |ike; anti-anxiety drugs such as
fl urazepam hydrochl ori de, al prazol am tandospirone
citrate, rilmazafone hydrochloride and the |ike;
anti hi stam nes such as di phenyl pyraline hydrochl ori de,
chl QU dRl@iRG 18 The Bretlr Atvntibh!TRT & Meifix tyoslEtamedyielease

hydrochl ori de and the |ike; circulatory drugs such as

pre@%@éb%ﬁéiﬂﬁg@ gé&ﬁ@r@@ Iofley sam; PerdFlhi has higher solubility in the

[orl urni dirne sulfate, [sosorbide

ipitrate,. ni corandil he like: i r ' :
0.1 8} BytroBh i sP0ibp AR b friel SoBasspliBR A0 Han in the
ni cardi pi ne hydraochl orjde, nilvadipine, .atenol ol
basif BRURMITFAILIORRIT B (heipk deRendesiSr lalissoiRRef therug or the
as perospirone hydrochl oride and the |iKke; .
salithereciat the parly stpaet of dissplutionjieleucedaand the datigef the
l'i ke; antibiotics such as cephal exin, cefcapene
dissolutton tat@Sifiyiue datg o theesalttimeradflin the adidia test Bolkdiondo the
wel | as sul famet hoxazol e, tetracycline,
dissBttic e 26 tee diutpepie shit thereafap tine npatpaMest salution (dissolution
hydr ochl ori de, bromhexi ne hydrochl oride, ticlopidine

raté e GHIAE tEQ . sohfIdPEt GBSO LAGE ratetih A& neutral test solution) decreases
phenyl propanol am ne hydrochl ori de, ceterizine

wit@ﬁ@%@ﬁmk)ﬂrﬂrﬁ@ 289k 8‘%‘5&# r 48t ﬁ‘r‘%‘éeglﬁg Pkl @80 being lower at the late

ot cs such as erythronycin, ri'thromycin,

osanycin, mdeca | : [ 0
stag g HR, De £ aaM: s RISSHRERRIKT,, Froth thobd Msbllion
rosaranmycin, azithronmycin, clarithrooycin and th -
betiavicss, et ofcaveste et dumpiouhersustiied rleree agpsteristios at
or salts thereof may be contained in the matrix type .
the agsly Atagel of dissaliliopcapdhratedicede and dhe gsk of fﬁ@%ﬂl\é@eﬁ‘(aﬂab"*ty
invention. O these basic drugs or salts thereof, the
carealsd bednbibited. dﬁwﬂ;@rmpee,rﬁimeagﬂ%dgf more atitheodigesontained in the

hydrochl ori de and / or nemanti ne hydrochloride are
prepardtionudaording te ey pessent revemiibnicanthgpeeleased in the neutral test
sust ai ned-rel ease preparation according to the present

solLBHEWithiPn ABMrPehichs o tise ebambied 8% thdapp@dinit of Lipge dnmtestinal
the salts thereof which have a narrow drug safety

arriyaN§Hhe 9 Qpﬁiaﬁ'& R YE RHBDEK FURTE S PhidaPSNASRY R to the
max1 mum bl ood concentration of the drug. There are no
el i N . P - .
susBhbUTHeRse shARerRS, 8 106 Blleled Inat T BRGpdtaibhSaccording to
preparation. according to the present | Nt 0
theffreht o SHlisicn & srecpe L aierdl AR E g BB T gPitle present
. effective for the basic drugs or the salts thereof
INVGRiQMarg vz 8e9W-ubl e in an al kal i ne aqueous sol ution
than in an acidic aqueous solutions and the solubility
of the basic drugs or the salts thereof for a pH of an
aqueous sol uti on changes near the neutral pH 20
Briébidesdripdionrof IDrdwingse basi ¢ drugs or the salts thereof
wth a pKa of 7.0 to 12, preferably 7.5 to 11, nore
pr efiguabl shBwe the réduifs ofsdissbiution prgfiles ef dohgp&zibhydrochloride in
10. 5. For exanpl e, donepezil hydrochloride is a basic

0.1N Bgdiichibr K4 sBfutiBntn ansl nidAR Bigesudiieaqbledsedsreparations of
a basic drug with a pKa of 10.27.

Examples 2 and 4 according to the present invention (control experiment:

Comparative Example 1),
11
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There are no particular limtations on the solubility

of the basic drug or the salt 25thereof used in the

present invention with respect to acidi c aqueous

sol utions, neutral aqueous solutions or basic aqueous
solutions, but the solubility of the basic drug or the
saFigurber stdws the Fasuits iof idis saiiutiomusrofilisUsfi dunepegil thydrochloride in
neutral aqueous solution is higher than its solubility

the 50 nWI?)Hb% hSté‘EHﬁé}UEHS@ lguf Pl mEﬁfxeéd}stalhéﬂ-réﬁa%s'erbreparattons of
preparation of thes$ aqueous sol utions, exanples for

Exalict #3Pg 3bUATG BBt nl G ool Bxberment.
50 d| um q sphate soI uti on and hydrochloric
Co%rgw 61391?‘% guch as G L. MIler's buffer,

N Rigire i tetasuie of crsodicstrietlesridlosianse! Pydrochloride in
solution or the like. Note that the solubility used in
0.1 Nrwdseehlene aridaoluiions indhermsalrix type suptaingd-yg@lepse preparations of
solution tenperature is 25 t. 10The term"solubility
Examples14dthrdughdquaces degy totthe preserddnventtdme pr esent
i nvention nmeans that a solubility of the basic drug or

t hPigurb Y shwetHe Fasuits B ldidsofutionrofiidsi dfdlarepaeil thydrochloride in
property when dissolving the basic drug or the salt

the 50 ﬁ’ﬂ\ﬂ ?fhdsPhétebHuﬁ@ﬂ" pPl 6 Bhﬁ thé ¥eatrivitypd ststhinddR1éSe
‘solubility in a neutral (basic) aqueous sol ution used

predaﬁaﬁcgl%s@lr @%&ﬂglégp‘}’tf ﬂ‘ferbggll'\ W‘ﬂ%ﬁ’t‘?‘@é fta tﬁé’? %dttlé(vé?{tlon
£ nEiahirk e Shee i Feiys 28 RS BleBPTofile st fhridie ] Y pgenicride in

li ke, . the basi c dru r
0.1 Mﬁyﬂé%?%@%at:ﬁdrﬁﬁwéon% BRI AdHbe SHSTRREd %ﬁaﬁ%PreparatlonS of
solubility in the acidic aqueous sol ution, 0. and
Exampiest2angl 1 hacrasdingstel tuﬁunsﬁserpimmemlqm&@ntrﬁi ﬁhréerwagnt:
aqueous solution, pH 8. 0. The term 20"sol ubility in
Compasaties Eb(armiﬂﬂjéhus sol ution, pH 3.0" used herein neans
that a solubility of the basic drug or the salt
t hEigroé 6 shdvrethacrediuits £ digsiofutidmeptiofigsaofaidrip@ziMngdrochloride in
di ssol ving the basic drug or the salt thereof in a

the H0/HiN phesphaR bifksr, pHE stig e nﬁlh% Bypd sisthhddilease
neutral aqueous sol ution, pH 6. used herein neans

prep‘aﬁé"ﬁor% éPE*Q}hEI'etsW ?En&lh% Mr&ngrtél gh%'b V\% ?ﬁ\téntlon (control

ereof in a solution having a I ssol ving
oo R RV X B er m "ol ubi 1ty in the

Figure 7 shows the results of dissolution profiles of donepezil hydrochloride in
test solution A and test solution B in the matrix type sustained-release preparations of
Example 27 according to the present invention,

Figure 8 shows the results of dissolution profiles of donepezil hydrochloride in

test solution A and test solution B in the matrix type sustained-release preparations of

Examples 28 and 29 according to the present invention; and

12




basi ¢ aqueous sol ution, pH 8.0" used herein neans that

a solubility of the basic drug or the salt thereof in

a solution having a pH 8.0 when dissolving the basic

drug or the salt thereof in a buffer or the Iike. By

way of another exanple, the basic drug or the salt

t hey IslR6ws thd RssultBrcd Shedoluitidreprofigs dfagorepzi gdrochloride in

solubility in a 0.1 N hydrochloric acid solution and

t r | e ! 0 j i
testiSBRtRFUA R t@gyé‘tﬂHt‘goHﬁ g %\.th?_ matﬁgrtfﬁé.?su gE}e'd_ re"lé@sebﬁ@h rations of

aqueous sol ut1on, SO ity int

V. [ Co: aCi L O herein neans a

Exa% cﬂ$ %%I?plﬁdo%f 5{9 é%r%b@flogthg%rég%ﬁﬂp Kéﬁgcg-f't t her eof when

di ssolving the basic drug or the salt thereof in the

0.1 N hydrochloric acid solution. For exanple, the

sol utions of ~donepezil| 10 hydrochl ori de and nenmanti ne
BeshMadscher &rarpdngué theafnveatieqol ved in the 0.1 N

hydrochl oric acid sol ution show a pH range of from

abdine presentipyention will be explaingdinadgtail be%wv byway efraxpmples

or the salt thereof used in the present invention has
andaosparhtive examplas)®udtte prasedt oniehtion s aof linded théreto.

and the neutral aqueous solution, pH 6.0 being higher

t haherd abd Ao i cLI AR BRATOrFObK thedBasiB dry @r &gl salt thereof used in

solubility in the 15neutral aqueous solution, pH 6.8

the BRidesit HvanfiBat FonVieRSn'iglé thel sai drithy baBict dlegRARGN the present
aqueous sol ution, pH 8.0, and being not nore than half

invé@_&iép?%?gg%elé%it:rn%r; LA Jr@fﬁvi??#ﬁﬁ%‘ggﬁ@&&iﬁ %aﬁmégqa"lﬂﬁg RF'the salt

solu e neutral
. sol ytion .6..8" .used, herei.n _nmeans.t hat sol ubi | it
incigige, i 3 oL gita 18R B ranaes. dreln 88 Mt sginates,
having a pH 6.8 when di ssol ving the basjc drug_or the
carbofjates ap SHRtEsn taLTR(PS; Etra30% 10pYatas A th@dﬁ‘@- “EREmpl8S o the
specifically, there are no particular |imtations as o
basicaliyas the sal dneneof usgd o7 theheresast inventign iicludes bsdare not limited
thereof in the 0.1 N hydrochloric acid solution and
to, artfiederaantialdrzgpisucisas dooepezi| hyditoehlride, galagtarinerhydrobromide,
nore, the solubility of the basic drug or the salt

rivastigmieef tartrate hmepaaritinestoyarousioside Utaceine skl thellikes aitiZzanxiety
ng/ mL or | ess, and 25the solubility of the basic drug

i S lieipanemicinihee s saappapioRoh o
ritm&2stbRe MYARMForRR Hhd B ikt Shtihiafines d%h as diphenylpyraline
hydrochloride, chlorpheniramine maleate, cimetidine, isothipendy! hydrochloride and
the like; circulatory drugs such as phenylephrine hydrochloride, procainamide
hydrochloride, quinidine sulfate, isosorbide dinitrate, nicorandil and the like; anti-
hypertensive drugs such as amlodipine besylate, nifedipine, nicardipine
hydrochloride, nilvadipine, atenoclol hydrochloride and the like; anti-psychotic drugs
such as perospirone hydrochloride and the like; anti-bacterial agents such as

levofloxacin and the like; antibiotics such as cephalexin, cefcapene pivoxil

hydrochloride, ampiciliin and the like as well as sulfamethoxazole, tetracycline,
13




nore than half its solubility in the neutral aqueous

solution, pH 6.0. That is, 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 not particularly limted as | ong as the 5above
metsoiiddrdle tindaparhidey/didzepanypapavEneediaivectsiolidd] briomhexine

generally 1 to 1000 ng/niL, preferably 5 to 200 ny/ mi,

hydﬁ&hﬁ)rﬁfeeilélb?mtb{eﬁ HrocHIHdE) /catbetapbhianedigatey ef er abl y
10 e solubility of the baS|c drug or

phefwygﬁaogﬂﬁolérﬁﬂ rPEhltoFi%e?g%b ﬁ%ﬁﬂ#éclﬂB e a ov%tFlE'r frdys and

articular ong as t o
mac?@‘%b%\éta%%f aﬁ’%ag%(ﬁh wﬁfgﬁi“ ﬁg%tﬁﬁfi?%%ﬁk#ﬁf hhdecamycin,
5 kltawmn @qtgfo%na@ mgg{yggr )P?%aerefg)zn%/cao o ,_Of?urithromycin,

Moreover, the solubility of the basic drug or the salt
rosaragyewy aZﬁhW%@Lﬁ‘aﬁlhf@mM@G@%mQﬁWe@nE't'EﬁP'I @nesof kvgygf more of
particularly limted as |ong as the above solubility
thesesagic dasgst on saltsethiereofgnay bel danjainad tim theb asitiix typeesustained-
solution, pH 8.0 and is not nore than 1/2 solubility
release prepanativn abcadlirmptostheqbresenhinvehtién.0. The 15above
solubility is preferably at least 3 tines solubility

I NOfigefnBAsSicUSS Bf sBRS tHdrass, tilaftitemmshtisf dRR)s dreffeferred,

than 1/3 solubilTty in the neutral aqueous sol ution,

10 and FHHn@B :Sﬂll RPAcRIdt R, &R Y o?hénﬁﬁ@eﬁﬂdrﬁ'@lﬁloﬁﬂb%é' e{gb( cdi8rly

C” agqueous sol utron ot nore

prefé/rgd Ih |'Jf‘!3{,¥%‘¥tgbg %ﬁalﬁéﬁtrél%es?@!gé’é*%agﬁ a#ébpcﬁng R'the present

[ ubilit nth |caueou sout

invepfion sawpe ai%ﬁw%b?% %rotha He i dh1bS Rt hprens Hien have
sol ution, pH of stil I anot her

narr @Wa‘?FHQesantMé 35913 96 higky pmdw%% effegts dgpandend gnymaximum
thereof used in the present invention in the 0.1 N .

bloodyanrsentration ochthaldatg. uThene aredq partisolarinptatiopsarethe anti-
buffer, pH 6.0 is higher than its solubility in the 50

15 demehtialivaglantaihed frethe miitrdc @pe'ﬁmstaiaedoréleabe lpirépanation according

the 50 mM phosphate buffer, pH 6.0" used 25 herein

to thegsasent ROt iBut fdm tﬁ@sm@p@wﬂrdﬂ goAfroling reRldse it !s effective
thereof in the 50 nM phosphate buffer having pH 6.

for t{H@h gﬁg%' m\/?k Vi fi9e 5B8s Bastber Fhith &k 1E5€ séRible H"'Eﬁ %ﬂfahh@ aqueous

~mMM'phosphate buffer. Simlarly, the term
solui'iér‘? J‘\’%\ i éﬁ( abidid Qauécgu IBPQﬁQ Qﬁp?hﬁ%[)ﬂht% B'F'tﬁe Basm drugs or

neans
t.here hat e buff [

the %ﬂ'lﬁstﬁsr%aféwa.p of & ﬁa%ﬂasg“@l? RaROEs NaRL @%F%uhappﬂ
h buf f
20 Exa%ﬁ@%l&rﬁwﬂtﬁéb%fc SRBAINe X3S dherect ﬁéthsaapﬁfatcr@b@ﬁ@ 12,

in the 0.1 N hydrochloric acid solution and the 50
preferabphdnte 'Uuﬂ'ﬂ@ﬁe prefergbly 8.9 tri ¢herstilhaare p@efer‘cah!nbﬂﬁ t0/10.5. For
in the 50 nmM phosphate buffer, pH 8.0, and the
exarspleydohepegzil hydioehEdideNs ;aﬁmqih areg hw'lhfaapl,(a ifl 869@ and memantine
two or nore tinmes its solubility in the 50 niV
hydrpbhi®pitatie a basic drug with a pKa of 10.27.

There are no particular limitations on the solubility of the basic drug or the salt

25 thereof used in the present invention with respect to acidic aqueous solutions, neutral
14
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10buffer, pH 8.0 and is not nore than half its
solubility in the 50 mM phosphate buffer, pH 6.0. To
be nore specific, there are no particular linmtations
as long as the solubility of the basic drug or the
salt thereof in the 0.1 N hydrochloric add sol ution
aquistilist StBuiishsd4 IpdEis ahaéeud sbiLgions itdhe sofubllityof the basic drug or
nore, the solubility of the basic drug or the salt

thetéilﬁtrtﬁ@fedfrh ir’i@aé& Pélﬂul%rbéﬁa e n@'ulrﬁl éhde%l.fé Solution is

or 15 less, and the solubility of the basic drug

hlg@ér frﬁ% &&UBM%RQF’I b%sfch&i] dq\écgﬁﬁfhﬁbﬁen?,uﬁ' EI%G ift Preparation
h ate b uf

of tg%?%%ﬂl“??kis e SyafuraRde s 8o e i a8t o2

the soluybilit the basic d
phaskbals pulter {Rbnetance: hytipisorepRred Wb SOsMssGHm.pRosphate
the 50 mM phosphate buffer, pH 6.0 is not particularly
solution ead hydranhiasinacid), tnéfeapsveh 881G IMilgr's QU!Eeﬁg'-)lthms Ypantin's
or nore. The above solubility is generally 1 to 1000
buffey/ Goodiw iediféeradrithie fike,00.209 hydrodhlonmae dpl &f mpibispdBing dydroxide
100 mg/ m., still nore preferably 10 to 80 ng/ni. The
solatrubr the ikeof NofeethbitHecsslubiityousddiin thelgresdretrimedntion refers to
the 50 mM phosphate buffer, pH 8.0 is not particularly

solubllTiyt\ﬁﬁel%‘ﬁn b RILtRR tbhﬁaeamws i$pbupi ity is 0.2 my/nL
or 'ess. The above solubility is generally 0.0001 to

pre era{ﬂ“ %ﬁ%@@ ggl%%& %81?1%0&9 sgéﬁﬁoﬁgﬁoﬁ%g if"Hfpresent
B ehae%pé tﬁ?t‘)%%a'tuﬁgﬁx B yEhAY, ak@isggﬁs@m%é%?f i 2 solutior

h
o Vg & SAEGRapalty wRen a:ﬁﬁéfae@sﬁnﬁﬂaﬁw? g hp & b?he'yeof ina
wice its solubili r)1/|nt nVl phosphat e buffer
bu@f ®rihg like. W"W dhe term iSIOJU%‘BWu‘Blﬂ P‘P‘_\}/tr al{basie) QGUWS 30'“'“0”

phosphate buffer, pH 6.0. The 5above solubility is

usask ieftbeacwegemtinvwﬁbn rBeansrthatspsolbbllitt 9f the hasic doigwen the salt
phosphate buffer, pH 8.0 and is not nore than 1/3

thessdf ubial sdlytiormexhibiting aéythal basice ploderyrwheridissolvimpttes basic
preferably at least 5 tinmes solubility in the 50 nM

druptIR8ahR therdebe i a U8 Br gilligot nore than 1/5
solubility in the 50 nM phosphate buffer, pH 6.0,

Sti B%%&phos dﬂé abkYoddic HRRPE ﬂf% éélﬁﬁ%réﬁdé@d' ihtthe ipfesent

t he ate buffer, pH 8.0 and not 10 nore

mv%ﬁ\gﬂ‘u 44§ rﬁ@k&%mﬁ.ﬁty i tlé‘%%g%gcz IH{}(I (E&%oc f bn, f39(5 anB'the neutral
aagls Aot Gt *ﬂéﬁvﬁ?h%ﬁa%t R e OﬁeBFFé_ﬁL b term
“s0 ﬁq%g :Jrg e Utgllcgqr;]uggﬂggol%prg pg{ % Qb%gbg}e?elbgﬁéwmat a solubility

hydrochloride is a weakly basic dru a salt thereof
of thg\haﬁ@ g ardhe |sah>th%rmﬁm theoagidiciso Iha\ﬂag aefd 3.0 when
w dely used for Al zheiner's disease denentia, and is
disgdieingdhe hiaseddriog arttbe saltubétdof yn abuffee onthe like. Hbederns “solubility
solution, pH 6.8 being at least twice solubility in
in therecbiral squepienssiution, H 6r0” yeddthéreamnmelns tigatn@ solubitity of the
than 1/2 solubility in the neutral aqueous sol ution,

basﬁ&"dﬁ;@er et SRkt a Wﬁhhnb)ﬁjﬁﬁ@b WHe‘i'\edlb§oI@|ng the basic

weakly basic drug or a salt thereof 20 having one
drug| I bh& 5K 5 Bfﬁwré’BB e?’"ﬂfﬁ‘{él §ﬁr‘ﬁfbrt§‘/‘ﬁ% rMs‘%SIJbﬂé%m the
zherner's |sease emen nepezr'f hydrochl ori
is characterized by its soI ub15I|ty of 11 to 16 my/ L
in the 0.1 N hydrochloric acid solution and the 50 nM
phosphate buffer, pH 6.0 and 0.1 ng/nL or less in the
50 mM phosphate buffer, pH 8.0, with the solubility
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in the 50 mM phosphate buffer, pH 6.8 being at | east

twice solubility in the 50 nM phosphate buffer, pH

8.0 and being not nore than 1/2 solubility in the 50

nmM phosphate buffer, pH 6.0. There are no particul ar

limtations on the dose of the weak basic drug or the
basisadueoersehitions el 810 Lised fietsiemheams #tizosolubiipeoithedoasic drug

on the species of the weak 5 basic drug and aspect of

or tHGalPHer&6 in@ s&1afibn aSMge FH Botwhén HieoRasS trd badie drug or the

acetyl cholinesterase inhibitor for Al zheiner-type

salt@?é?@ﬂ#inaa Pﬁgrthe & fjks. from0.01 to 50 ng/day. More

speci fica ose of donepezil or a

07 TRSHEARSE KBRSy AT e
WG b i el . o R A4 o

phar macol ogi cal |y acceptable salt thereof is fromO0.0
neuitrél FpIeaysEution, gttt pdbinarrindhe Basic aauspuss a&wnrﬁﬂéo The
preferably from1l to 20 ng/day, still nore preferably
term ‘soinbiility in theng/1dblyhydTrehldos acisf sajatienituseichiersin means a solubility
phar macol ogi cal |y acceptable salt thereof is fromO0.01
of thecbaxic dpigiey thepsaif #erdbbiywhen dissolving tHdbagitdinig omthe salt thereof
preferably from1l to 30 ng/day, still nore preferably

in the! ®MN hiy8robblotfe a@ld $alution. For édingsigethe ddlutiGies 6Ra6N&bezil
memanti he or a pharmacol ogi cal ly acceptabl e salt

hydrolRidriele AN MBnidrtin t@ﬁ](c?;reéﬁl%ﬁﬁaxlm@; gfs%b eﬂflgf%é 0.1N

receptor antagoni s ose 1S

hyd%?ég) %a%cf?& g%’@é’%ﬁ f¥}°&"[ %@ }ﬁﬁé nﬁmllq%%r pr ecfuer ably
i EP?fgf%@Yv e Pt o *%r?ef’dﬂf\%é?é’f&%ar finghe i feetmtdayntion has

nventlon but preferably it should dissolve in
a so&tmgw@ﬂtﬁﬁﬂem fy@r%hleﬂg aa\d sPlutprsand fie peutral @meous solution,
range of 5.0 to 8.0, although the enteric ynmer does
pH G:Bibocs bighee than wbechEINGRyaPe ROLADG, PO SHAA Sakibiity in the
At | east one enteric polynmer can be used, and two or
neutnalr equeEtusrsotution], pike 68 beingled ieﬂstédiceﬁtsas:pibb&itgom thieebasic
enteric polyners 25include, but are not linmted to,

aqueBldesILom Cotd . 0l-drvd bting it raereythahhalftiRnsolubility in the neutral
(Eudragit L100, 'Eudr agit S100 etc.: Rehm GrbH & Co.

aqudsais SBLIEH 35K 6.6 TR “SELBASS i the rRRind aghisbus solutlon pH
acryl ate copol ymer (Eudr aglt L100 55, Eudragit L30

6.8 %g%{ﬁﬁgﬂﬁ%ﬁyt t(%)SOIFSF"’ oSe ph a(l: d@ Wﬁa" WSF%%" na
so!uﬁ%rl) Wy@g} qn R Eig v% emgfs%ogld&ﬁ]gn%%m%ﬁ J oxyg}regggl thereof in a buffer

i n-Etsu Chem cal, Japan), carboxynet hyl
orthgﬂ}m cel | ul ose (CVEC. Freund Cor poration, Japan)
cellul ose acetate phthalate and the |ike, with
meMese speriically, dbetengie ne partiouardeitatipnsras lepgrascthe salubility of
aci d-net hyl nethacryl ate copol yner, hydroxypropyl
the basitghegedt thieosadt thiereaf iattke Antl hhlypﬂroxlylprio;aﬂd solution and the
nmet hyl cel | ul ose acetate succinate being preferred. The
neutealtazfuedus GohationTpH 840 ishl ;aymblicranbres the selubility ef the basic drug
solution at a pHin the range of from5.0 to 6.8 is

or th@fgsﬂt ﬁb?écﬁﬁﬁ%@ bd@@&ﬁu@éué’%l&ﬂéﬁ (19850 isPO RPOYIRL %r less, and
i nclude, but are not l'imted to, msthacry iC

I
the Q)q%llﬂl’ﬁ[&f%ca?%é}g ac &aﬁggsﬁgbﬁgbq "fﬂ}ﬁg par oéqdeous %oiutlon, PH
is particularly preferable th@dt nethacrylic acid-ethyl
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acrylate be Eudragit L100-55 (Rehm GrbH & Co. KG
Dar nst adt, Germany), which 15 is a powder and which
can dissolve in a buffer solution at a pHin a range
of not less than 5.5. Moireover, it is particularly
preferabl e that hydroxypropyl nethylcellul ose acetate
6.8 $31two natrore ¢infedors selbbilinhincthedsasic aqaedve salutian xyH 80 and is not
range of not less than 5.5; Shin-Etsu Chem cal, Japan)

mo thARPRalf iM:sélV)'Bili%hinQHé Heepal atiedbis SoRition) ﬂﬁ@ngﬁwzﬂfts the
not |ess than 6.0; Shin-Etsu em cal , Japan) whi ch

sold iﬁ’tgfcg Re BAYHEISg %?"E’h@gﬁg’{'ﬂﬁ Pﬁ‘}vtﬁe% Wﬂg@%ﬁl&iceamd solution

Sl z el ng about at there ar

o8 DA R LT e——

| er the _hetter
abog Al is 1an M, pE ey e 258e e Eanrally 1 to 1000
Preferablg 0,05 to 70 pm stll m)regreferably 0.0
mg/my- grefsrably 5 to 200 mpfalysmase-nratsably 2 pHHY meMbs é‘H" mpre
the present invention refers to a sustained-rel ease
prefesalkly\it) torBGiowgmhotThe salubility oftherbasitidogsoniirefsalt thereof in the
solution at a pH anywhere in the range of 1.0 to 8.0,
basanaqusousosolption,i pHi B isyndti partieslarhf timitedtas onggsehe above
sust ai ned-rel ease preparation according to the present

solubimené 0 mgrel aradds THeoaRBVSSSuBiity ieafine®dlfy 0.0001 to 0.2 mg/mL,
wat er - i nsol'ubl e poI ymer, and two or nore

prefﬁ@éﬁ?ﬂ.@@@% Hpha rﬂg gﬁ@[@?}’efgﬁ‘amg@tdmn@do 0B rhgfnL, still more

matri X type susta se preparation

pre@"%ﬁﬁéfé?f DOR HEIAL MRS SR ﬂwﬁﬁﬁ o the s
ther&o m %%%yraj%q%tgg lg%% 4@88?’&@5 %Pﬁ é@ﬁiarﬁ( linni ocf' as long as
the abAlp SOlY IeaberslMee !t gobEdity iy Hia it palieols solution, pH 8.0

cel I ul ose cyanoal kly et hers such as cyanoet hyl

andggnog nsye taala {2 solubitidy in ibel nautit @ouspus §otut|@n| pHdER. The
organic acid esters such as cellul ose acetate

aboieatspluhilty is ptéfataidye ableatsh8 dimessolubiiteinghefiasicagagueous solution,
cellul ose butyrate, cellul ose acetate propionate and

pH 8lieahd ot et eyl /Besohamiktyds thyé heural shueense! sometich, pH 6.0,
(trade nanes: Eudragit RS, Eudragit RL, Eudragit NE,

mo@%r@@r@ﬂ%t@eé@t@tlm5§so%|¥i§tlﬁ‘€ﬁe b@ﬁ&@:ﬁhébu@%@ldtbﬁ pH 8.0 and

ke. O "these polyners, yl cel | ul ose, am noal kyl

not ma%ga{ h78 Softs FPW m@h@tﬁﬁgg% SB'”*WEE@T@%Q stifihore

prerie%%%@as%ﬁéy@@%: %é%ﬁ@%%ﬁ%agﬁégg’?@ﬁ Hi A

I S, nost re rred. Ther re no i.cul a mtations
morsﬁhﬁﬂéfh@ SuBlRY e 14 e RS Ralubh. BH 6 ACG1 bl <
I mer used in the present invention, but generall ¥
Ysyvay Réptilf peother expmpigydh ﬁé&'ﬂ%‘&ytqf dhe b@ﬁ'?é’ﬂ-‘@ or'the salt
preferably 0.1 to 100 pm nore preferably 1 to 50 pm
thereof usedrisr theppresentipvention i te N hydoghlasicacid |ssaltatonoand the
15 pm An anount of the enteric polynmer in the
50 mit phasphate beifet,aoHh 8d) isetigherthandisasalubitty inthe 80 mM phosphate
particularly limted, but is generally 5 to 90% by

bUFfeRigINB.0. PTRE Bsrab! 36135l ih@he G M prb<pHate BRffer, pH 6.0” used
prg-grabl y 10 to 60% b? wei ght , no@?d)preferabl yp15 to

heréifl Yhedt¥s %bﬂ]ﬂmt}/ RerasIbasic %Qgg%?Xhé/‘@éﬂ mer%f inhRe st l‘n'M‘ phosphate
type sustai ned-rtel ease prepa ation. A total anount of
the water-insol ubl e pol ymer ddd the enteric polymer in
the matrix type sustained-rel ease preparation is not
particularly limted, but is generally 25 to 95% by
wei ght, preferably 35 to 95% by wei ght, nore
preferably 35 to 90% by wei ght,
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5 nost preferably 35 to 75% by wei ght, based on 100%

by wei ght of the matrix type sustained-rel ease

preparation. In the matri x type

sust ai ned-rel ease preparation according to the present

invention it is preferable that the water-insol uble
buffeohavieg it 660 neodissdivsg the dhasitadrugher thatseiti thepsuf ymréve 50 mM

be at | east one selected fromthe group consisting of

phosphaiediyifarc Siflaryg- etetmasoibiiteirc®e®dy MM phosphate buffer, pH
nmet hacrylic acid-nmethyl nethacrylate copol ynmer and

8.0SHPHYIRIPRIars™ BYLBA of Bafe LRI oPtiRddielRrebfinithe 50 mM

nor e preferab e that t he wat er -i nsol'ubl e pol yner

phoﬁéﬁ%acr H{éfliﬂﬁlﬁ) %B%hémaﬁs‘éﬁf\rﬂcdofﬁﬁ“&gsx@ﬁfu 6r j the salt thereof in

I'C aC| acr
ro I cel | ul ose acetate succinate. An
the EMWH@QS% &E&%&‘/ i nsol ubl e polynmer in the matrix
ty ust ai ned-rel ease 15preparation is
pulreteinal: {ha palvibl; otfhe hasic it a1 ki “selthecsaiinghe 0.1 N
vve ht, preferably 3 to 70% by wei g rmrel_{)referabl

hydepahiprspaeigysolutioghand the 59 mMrréwq@péata buffgr, pH 6.036higher than its
wei ght, based on 100% by wei ght of the matrix type

solubilgy & teniS0 eild Phesphateabafféry pH 80 andithé solupdidy in the 50 mM
sust ai ned-rel ease preparation according to the present

phogfhatednifferpHIBS iigiigo be Mtrkaihes fte ablubility e 50 mM phosphate
di ssolution with | ow pH dependence of the basic drug

bufff, gH18.G 8hd id A6I MBfe Harl REIf ﬂ@rsblﬁb?ﬁt?‘iﬁtl‘@ 56! h’ﬁﬁcﬂﬁﬁsbﬂﬁte buffer,

can be ensured in the dissolution test and that as th

pH 605 SR PE rﬁé‘rebﬁsémfﬂf W&else vﬁoe ba 109lz19fllnﬂta‘i’|¥)ﬁ§‘%ls%hﬁ 4s the

rate o Ic drug or t

sonBfglof e iife i ﬁgiﬁé%?liﬁ?eaﬁépmﬁg%T‘&E@Yfﬁﬁe FieGad Solution

anddhe SmFShosate BB i 8RB Lmelicn merringcaidpily o the

a neutral test solution) (dissolution rate in the
basiggrygorite salf dnerechin thedd@ suv phosahate kuffer, phieB.AdaOr2mg/mL or
test solution) decreases with dissolution tine at the
less| and tise sglubdity of teobasic anug as thw aplh tredtecbintthe &amM phosphate
stage of dissolution. In the matrix type
buffey piHaEEE-twel aranereptimpsritst solubifityciartde 59 mbt phesghiate euffer, pH
i nvention, by mxing the 5enteric polyner with the

8.0 Sagisnér mar@fhdmﬁals A solurRiedt tHeAS0 AV haRBhate buffer pH 6.0.
solubility in the acidic aqueous solution and th
ThalRUIHboBBIGPYEtheBdkid ARLd BRthd Saif iﬁ%r&@r%h@h@wwmdmcmonc
acid solution and the 50 mM phosphate buffer, pH 6.0 is not particularly limited as
long as the above solubility is 1 mg/ml. or more. The above solubility is generally 1
to 1000 mg/mL, preferably 5 tc 200 mg/mL, more preferably 5 to 100 mg/mL, stilt
more preferably 10 to 80 mg/mL. The solubility of the basic drug or the salt thereof in
the 50 mM phosphate buffer, pH 8.0 is not particularly limited as long as the above
solubility is 0.2 mg/mL or less. The above solubility is generally 0.0001 to 0.2 mg/mL,

preferably 0.0005 to 0.1 mg/mL, more preferably 0.001 to 0.05 mg/mL, still more
18
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sol ution described above, dissolution of the basic

drug or the salt thereof can be inhibited in the

acidic and neutral dissolution test solutions. Wen

m xing with the water-insol uble polyner and the

enteric polyner, the greater the anount of enteric 10
prefechbylyd 002 ed.08i mb/rihe Matevei, tis®salbdity of thesragsihdrug or the sait

greater the reduction in dissolution speed of the

ther@as ircthér 3 phbepsatetbuffes! eH16.81s hbEpaticdiatlydintited as long as
neutral dissolution test solutions, thus easily

the \%EBW; SoRBilfy TPAf Xt é‘?]ﬁ#%bﬁltﬂﬁﬁlﬂ feLH5 M gfﬁ%ﬁﬁéﬂe%hﬁer pH

ereln issolution wt ow pH dependence

8.0 GG Bl MdrSind f2 %““Q@mﬂgt@t mif'Bn6&inate BHEE i 6.0. The
aborﬁtsowjba'fts“f?ﬁéreeég@@r bRl 33t s nlibiheRe ee&f‘BPé%h?@te buffer,

salt thereof in the acidic test solution to
PH 803 (% netrmerg €apr 1/8 welubildty dn dheigd éthn#@S@Hﬁte byisre g 6.0,
in the neutral test solution (dissolution rate in the
morgqireferablysat leastif times /sollibility in the $OrmMephosphate huiffer,#H 8.0 and
test solution) decrease with dissolution tine
not (e dham d48 kglublliey irsthed i phssshaie biuffer) pil 6.8 stijemofe
di ssolution, as conpared to the 20early stage of

prefékzﬂ:&l?b*tﬂéab‘ﬂh 0 times soldplliey i thelGD Al phbsphatelaifanr §d 86 and not
the matrix type sustai ned-rel ease preparation

mor8Aah 49 sbglbyﬂ)? drpfrgmhm presphate mrbsm@ec' fically

denonstrate t|m1moﬂle|na5

i eft%‘?;é%fﬂﬁ}ﬂ?é‘féﬂea:&r' hgdﬁoq?\‘ﬁ%ﬁﬁ it @eridbd %?;' 4 dfilbility of 11 to

I On an
16 Barblin 85 e Sa0R818 shlone Pt ﬁ?t“%beaqﬂhafﬂ" Athlels solution, pH
6.0 FQE% ﬁ / Eﬁn%rglletﬁéﬁfgggg%& é@é«%@f@ﬁﬁﬂ%&@ Eré] eMor@ﬁ)é(er donepezil
P

resent invention in a dissolution test accordin
hydiaehirigdeaises wepkbyrbasio god ar g sedtberasf heyingopne terti ary amino group,
di ssolution tests, the ratio of the dissolution rate
whialf has bebasvidelyruspddior Aieheimiet's idisrasef démentie, andlisiharacterized
hydrochloric acid solution to the dissolution rate of
by itsheplbisilitydn dhe geatral Agudosaddlutidie o B 8 belhlgeatdlastivice solubility in
phosphate buffer, pH 6.8 decreases with dissol ution

the bhsie ohs%oﬂjtﬁ)‘ip bHE 8 Oarid BBingtnotere thBA 142 seRibility ANthe
rate o the baS|c drug or the salt thereof in the 50

neuffyl & ﬁﬁq @®H 6.8 is 90% Moreover, the
present |nvent|o provi des the matri x type

3:@\&@ H@ﬂgf{o@&%ﬁg%ﬂ ﬁ?gfo%}jdc{? et\’\fgezf \gl.lgglélkrbatsﬂ?drug or a salt thereof

har na oe addl e ne the dISS | _ut . .
havipgayie terfia Vet JIPHBnY Fﬁﬂﬂ ol A8 AReimer's disease
salt thereof .in the O. rochlorlc acid sol utjon
de”%?é‘“é drarenezl |'Bfr¢f@¢h‘@”%$ :slcl%;a;gptqrgeﬁ@y 'Fﬁ)?@UPﬁB/nOfeb‘%o 16
preferabl¥ not nore than 50% nore Rreferablg not nore
mg/mhan thed 1 Mhydrechiosin, acid selibopandythe:SymM phosphate buffer, pH
di ssolution in the dissolution test according to the
6.0 dag &t ayg/Phaomes s pothiea5) add iphosphatedbdfter, phie8.0, with the solubility
di ssolution tests, the ratio of the dissolution 15rate
in tref50 h Wlsphéfeu@ff&r pHes 8dding BEleest twibe sBRuMitY iMthe 50 mM
hydrochloric acid solution to the dissolution rate of
the basic drug or the salt thereof in the 50 mM
phosphate buffer, pH 6.8 is from0.3 to 1.5,
preferably from0.3 to 1.4, ABr e preferably fromO0.3
to 1.3, still nore preferably from0.3 to 1.2 at a
di ssolution tinme of 3 hours. Note that the Japanese
Phar macopoei a paddl e nethod for dissolution tests is
described in the
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20 Japanese Pharnmacopoei a, 14th edition, and for
exanple, the test can be perforned at a paddle rate of
50 rpm The matri x type sustai ned-rel ease
preparati on according to the present invention
preferably also conprises a water-sol uble sugar and /
phosphateviaiffer; sl8.0 laadbing net awreltharl HeZ solabiityrin the 50 mM
particular limtations on the water-sol uble sugar and

phoépt@éte%ﬁ]ﬂé@ pAteen- sol ubl e sugar al cohol . Exanpl es of
he wat er-sol ubl e sugars include, but are not limted

E naEf 8P Bo rRifidary m?% g EPER PL 1R etk Bk hug or the
are not

satt et ol Eﬁ G758t rvRbl i, debarERG phdbe sfbies Urife weak
s A AR g

or water-sol uble_su ar 5 aI cohol in the matrix ty
acelylgholinpstgrase m&t%%@p&zﬂemﬁr-ty@@cdwa@ha ghe r@ssrléér&ﬁm 0.01to
i nvention, but the above anount is generally 3 to 70%
50 mg/dayi dhore gpafifically) thecdese 6Ddomspemti ara phamnacologically
preferably 10 to 60% by weight, still nore preferably
accdptable SélfAHeyeofais dfim OB RIS0 MG/AEH, prefevablyfromf0.t e 40 mg/day,
matri x type sustai ned-rel ease preparation. The matrix

moréxp@éfe'wﬁnfardiﬁel tosdce éy iR rAbIeOsrePseBlydirera 4 © 2Heng/day. The
present Olnventlon ur t her conprises a variety of

]
dosg%ﬂl(}%ﬁﬁrﬂﬁi&g@‘ m af §c§5l8§ cSuf%g&éS&%BIe SalfiheRSof is from 0.01 to 50

uents ers ntegrators an

mgf%%xeivg%ffg%’ﬁlyefg@rﬁaoa’i-!t“%&?%ﬁ@%&?%o%ﬁ&?%ﬂe{éﬁ'vm Shepmoca, s
R e R

given a filmcoating as necessary.
Phaﬂna%ﬁt?l@aﬂ!s PAReeRIable $Alt thereoh i fromf. 9&90 t59 mg&d&yc Rreferably from
pregel ati ni zed starch, crystalline cellul ose, |ight
0.1 tondy giday,shbie prefarsibdyy fregm1 e B80ongidayi slilhmore ipcafiesably from 2 to
magnesi um al um nate netasilicate and the |ike.
25 migy/dlap) es of | ubricants include, but are not |imted
to, magnesium stearate (Mllinekrodt Baker, Inc. USA),

caludrbBver, aRi €asd 8f Mentlingorssd FﬁéMhaéle@béﬂP adbéptable salt
the |ike. Exanples of binders inc

ther@dﬂhﬁ?&ﬁpétﬂﬁ)éh%e}\ll LHb@RD-48PE Y kﬂﬁid 'r%%@Btor antagonist, the dose

car boxynet hyl cel 'ul ose sodi um hydroxypro

is fr@td?glt{iqlob%gﬁa%’y ppé%?’aidylf lq{)] J%@r}ggﬁﬁgr H?ﬁe t;:Jrgffﬂ;rf:‘mbly from 1 to

egra

sl ﬁ{%iehgﬁaﬁﬁé'%ﬁf@dfﬁﬁnb°xym

carboxynet hyl starch sodium | ow subst itute
hydp 85%6%59 PaEiqulardiaitalinhs ¢fe the RE e“E)P&?‘AﬁT‘%"sU%d in the present
preservatives include, but are not limted to,
inveptiendrythuatasablyissould slissehe incsnroe sueans buffse selutions at a pH
al cohol, phenethyl al cohol, dehydroacetic acid,
somewhere in the range of 5.0 to 8.0, although the enteric polymer does not dissolve

in the 0.1 N hydrochloric acid solution. At least one enteric polymer can be used, and
two or more enteric polymers may be mixed. Examples of the enteric polymers

include, but are not limited to, methacrylic acid-methyl methacrylate copolymer
20
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sorbic acid and the |ike. Exanples of anti-oxidants

i nclude, but are not Iimted to, sulfites, ascorbates
and the |ike. Favorabl e exanples of colorants include,
but are not limted to, non-water-soluble | ake

pi gnents, natural pignments (such as 8-carotene,

(EuaPadif PPOO | Eudragit 'S0 & IRoHNS IGIAbH & €d. WG Bafrhstadt, Germany),
oxide, red ferric oxide, black iron oxide 5and the

oS RS 5 B 1R (AR e LooD 5o
oSBT SraZRRPABRE RRAD, M HIPothlramyeplfos
o 55 A2 e S £ SR bA a3 Rl

| ycol, polyethylene glycol and the |ike. Exanples of
met%quﬂﬂ diosei aptaigsuec Ol etcar ShiRdetsi (iveratsal. olapan),
10hydr oxypr opyl nethyl cel | ul ose, hydroxypropyl
cargemeihybethyitalblosei (KRMEC: FreunshCarpsuationfJapes).callulase acetate
contained in the matri x type sustained-rel ease
phtinalefmant ites liles, oot methaoylidacip-ethginacryiate nopalgmies, methacrylic
particularly limted, but for exanple, an anmount of
acid-heethylnbaizhylbfe %&Wrﬁb} YhydF op@ rhéthylcaiBiogliphthalate and
pr ef eirﬂabl y fr%m 0.01 to 4%ygy@\f/\?equ$1?, rm?e preferpabl y

hycﬁ‘é%rgpg rb%th%%e%ld@%i ddtate Suickinai® b@i&nﬁf@?&f’@d.?%é enteric

_ by wei ght, balsed on 1 % by wei ght of
polyir BPIH cal ¥BSfh & ks Bl RS =4 BEERES e of rom 50 to 6.8

s e PElaE bl PP B 2 SR il DR ategh el B Bt imited to
pr ef e,rabl,g from1l to 3% by weight, based on 100 %R}’
metfargiic asid-ethy! aatiate Gapalynaeisaas hxdrayPeRyt methylcellulose acetate

preparation. 20The matri x type sustai ned-rel ease

sucginager &1 paricalasoit i payticularly drefesgkipithahmethacsylic acid-ethyl
conprises, for exanple, (a) a basic drug or a salt

acrylbty BeEudragit b100-580Rdyn @nigHt& €fo. #G cbamnstadp demeany), which
and (c) 3 to 70% by wei ght of a water-sol ubl e sugar

is agiaveder andbabith ean dig88tvbyin welgfdr solutidmeatraapHiin & napge of not less
sust ai ned-rel ease preparation. Preferably, the matrix

thah B8 Mbrbavdiet-is phArSarlf fefdrablelthad hgQfckypebpyP nidligylcellulose
present 25invention conprises (a) a basic drug or a

acegzg(}ats &Eﬂa?@%zeé@?ﬁgl’oﬁlg 6%%&1%%%98&/?@; aPH it Qtrﬁfl'g% loé not less

ymer and y wel ght o wat er - so

redl cqhol 9 [ t ' .
tha $05 Y TbrarH oG s2Patba A BOAR My Bich GBIl ata pH in o
the.mafrix t.ai ned-rel eas reparat.ion
rangg 66 Pt [R5 B4R PGB0 CASMICRD HBRBRD LR 2 fing Powders and
basic drug or a salt thereof, &b) 10 to 60% by wei ght .
whigh haMe ameangparticle size being about 5’ um. Note that there are no particular
limitations on the mean particle size of the enteric polymer used in the present
invention, but generally the smaller the better, and the mean particle size is

preferably 0.05 to 100 ym, more preferably 0.05 to 70 pm, still more preferably 0.05

to 50 pm.
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5 polynmer and (c) 10 to 60% by wei ght of a

wat er - sol ubl e sugar al cohol, based on 100% by wei ght
of the matrix type sustai ned-rel ease preparation.
Still nore preferably, the matrix type

sust ai ned-rel ease preparation according to the present

| NVEHYE WberQﬁgﬂUbFéeéolgﬁlbr ¥sBash thélprbept irfvelibh refers to a
thereof, (b) 15 to 50% by wei ght of an enterlc pol ymer

susiffeq pledo bR dPBRTIch scha ] ‘ S35 i Jgion a2
PH %ﬁ?@ﬁé’lﬂe@&‘égs@@%fﬁﬁ3?@2@?@8"& ngPaFfC?ff?nf R ghegnaix
*yp%a@%@r@?ﬁ@%égeﬁﬁgﬁa?gnﬂ%fﬁ%P B 5o S By iererably

of .an enteric pol 3 to 70% by weight of a
COMPAtSEs- aéé@@ﬁim%wgér-uawbh paiviper,gnd twp ooy @ water-fisoluble
of a water-insoluble polyner, based on 100% by
polyragksi gay bef cartainedtin itive meadeix ypst suistaihedeietsase preparation.
preparation. Preferably, the matrix type
sudhainmeds of tieasatarrinpaludld polyareointinge, thuttane not dadtat to,
i nvention conprises, for exanple, (a) a basic drug or

celldosalethéridqeemilosd BlkyBetrrd QR us\Eh@bERbs&netApl rﬁétrfylcellulose
polynmer, (c) 5 to 60% by wei ght of a water-sol ubl

ethyd %nyéhglglﬁgg @Bgrcf;& cefluf of b giﬁé’el%%%h% é’iheaillhe cellulose aratkyl

wat e

ether % £ g5 8ot §eﬁ=ﬁ9§¥§hﬁ9ﬁ§ﬂ&%s@ﬁi%@"%ﬁ%"ﬁ%?é" %“ﬂefgbsu%h as
cyalgcga“:lgly @?09@35&8&%@?@ I&;]ogg 65 r{(ﬁ!@%ﬁ?&{% or?gagég acid esters such

t her eof b) 10 to 60% by wei ght of an enter
as C&HPW@@CG& buiyrate, ssliigsersaiate, §?“léloﬁﬁtpé@l3’§6ﬂ%|0@"u'°39
sugar al cohol and (d) 5to 50% wei ght of a water-
butyrate caltivlesp aicptate prmgeateband_ﬂm/f iks), wsithaeryli¢ acideacrylic acid
matri x type sustai ned-rel ease 25preparation. Still
copalgneErs(iedde abines: Budragit RIS Budragit RS &udeagit NIES®&hm GmbH &
preparation according to the present invention

Co. K@hasestadi Ge laid the)like. Esthese palyrRérsa effiéellulose,
thereof, (b) 15 to 0% by wei ght of an enteric
aml@@élkﬂﬂheth@%} 14te HePR H?f aﬁﬁﬁfr
sugar al coh)f and (d) 5 to 5% y \ﬁel'ig §¢|tﬁ§)%§ethyl

acrﬂ%&%e Hﬁ%%&&ﬁ&%&% cﬁﬁgﬂc é)ar atﬂi@f&%%gﬁd

ype SUst almet ase pr e

n t rese i nv
eth@?i'?@dﬁ i3 @%@ﬁo%&ﬁoﬁﬁ%m& EorHADN e, hf e HRe) is most
e sustai ned-rel ease reparatlon conpri sin
prefeReds, é’\ﬁ'ig &f€ NRiPa qaf \nliations og e meaparticlesigaro! the water-
whi ch has hi gher solublllty in a 0.1 N hydrochloric
insolhle patvmarn usediindha Present ipyentisiatbut ganeeslly theiseialler the better.
than in a neutral aqueous solution, pH 8.0, with at
Theiresan periiglesizeris preferabip0;1 tmd0@ qmnprmelsei pnefemm;on do 5 pm, still
the m xture obtained in the m xing step. The present
moré prefietalslp 3atosth pmp ke preferhblgrs w1 Hoeh.f or
manufacturing a matrix type sustai ned-rel ease

pr ARHMAbLIS LS thE @Pﬁéﬁd POIyHIE i 48P P Afix tﬁ!exétﬁgaﬁw&i @lease
basic drug or a salt théreof which has solubility in

prepai&ich is H}Btrbéﬁugﬂgnlhg ”n@egc Egt é;de%férglﬂz m@fﬂ&' Qb@“ebg%réﬁtl preferably

aqueous sol'u

o0 0SBt A A8 U B e B o s

neutral aqueous sol ution, pH2B.8 being at |east tw ce
its solubility in the basic aqueous solution, pH 8.0
and being not nore than half its solubility in the
neutral aqueous solution, pH 6.0, with (2) at |east
one enteric polyner; and conpression-nolding the

m xture obtained in the mxing step. In a preferred
aspect of the met hod for manufacturing a matrix type
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20preparation according to the present invention, a
wat er -i nsol ubl e polyner is also mxed in the m xing

st ep. According to further another aspect of the
present invention, there is also provided a nethod for
manufacturing a matrix type sustai ned-rel ease

by WéigRRRIseEbn TO0RheweigH: o tisd ARfriRtypeBUdtEined-refiEHse preparation.
drug or a salt thereof Wwhich has hlgher 2530Iub|I|ty

AtdFt) loagn ‘g’ﬂ‘ﬁ&ﬁ? e 8P|rﬁb&&b&é‘ﬁbﬁ/gﬁéﬂ ér‘lﬁda Jéﬁ@rﬂéﬂ in the matrix
ol SBTe i b Ptk il B 2
95°/§[%1yﬁ%%agb p?ﬂéﬁ%]ﬁgﬁ[}pe%/ gyr}n\g.g% &é‘egl%?eraﬁ)y gg to 90% by weight,

sust ai ned-rel ease preparation, rising the s
mogiipreterablu 5 to) 7 5% hysweidhi. hpsed on Eﬁws by weiitt qmm% matﬂx type

5has solubility in the 0.1 N hydrochloric acid
sustadhed-release preparaton.nM phosphat e buffer, pH 6.0 being

1 nmg/nL or nore, solubility in the 50 mM phosphate

bufif ¢e nﬁﬂiﬁt@&ﬂﬂain@d&el@sﬂprepa#a&m,acmmddimg ito thénpresent

solubility in the 50 nmM phosphate buffer, pH 6.8 being

invs'f\'ltlthﬁ%tprbfﬁréﬁlel that 61 waldriihsolubletgtiyrhér Bé/lemlirﬁéalmé@e and that
buffer, pH 8.0 and being not nore than half its

the %H{éﬂ*&' ﬂ:dl%ﬁ‘lef Betdﬁea@ dnd éé?é’ét@ﬁ%td?n ke QFJAJp Bhfstthg ¥ AhBthacrylic

I'east one enteric polyner;

acmcgﬂlﬁf S?&\%@ r@g%g)ﬁd%‘%ﬁ&ﬁl %Sltdoﬁgw ﬁ%&h?c&’aﬁe opblifher and

manuf a e sustai ned-re

nya PRGN MsRRcBTeh geetal RuBHRaRLIE S PLS Prejarable that the water-
wat er -i nsol ubl e polynmer is also mxed in the mx

‘”SQLHQ!E POB(emhie ethm@lﬁmd that dhe ?Bﬁa"ﬁ’r RRIVNE bg rﬁ%&ﬁ&[ﬁy lic acid-
for manufacturing a matri x 15 type sustai ned-rel ease

ethyd eepdate: Gapelyrsengnd & ion ydimxypranys msthylaeiilase apgtate succinate.
basic drug or a salt thereof which has higher
solArbambtpt ointhe daterfhdoheblegdlymercindbednaixiype suatathad-release
50 nM phosphate buffer, pH 6.0 than in a 50 mM

pregaratiphad sotpdrtiedlarlp finfitedl, bub genarhily 1 tty 9004 blpavdighi, preferably
drug or the salt thereof in the 50 mM phosphate

3 totbi‘rg%%g \m@aﬁ éﬁ?{%ﬁ?@g%ﬁfb f,) s&;ssm/ywwengr&bgﬁln gﬂa;% PFéd‘erefbly 5to

o n { t
359BY S GIR pAGec) o, FOcR Wby of o' R BY PRSI Goase
é ) at | east one water-insoluble polyner; and
preﬁ%%}d 'ssi on-nol ding the m xture obtained in the m xing

step, Furthernore resent |nv ntion provjdes a
e REITPs WRA GLStAR e ss Rlgn R E g @oooriing I e resent
sust ai ned-rel ease preparation sing the steps
invegption ArQyidgs (qmag{(qpé% fq;atgfq;gth@ dﬁsg&tlpntvﬁ ey plidgependence of
has solubility 25 in the 0.1 N hydrochloric acid
the basigdreg onthe salk tisgeaiaipthesgsiiiv stapaiof dissoption. @aroles ggsured in

the dissolution test and that as the dissolution test proceeds, a ratio of a dissolution
rate of the basic drug or the salt thereof in an acidic dissolution test solution
(hereinafter referred to as an acidic test solution) to a dissolution rate of the basic

drug or the salt thereof in a neutral dissolution test solution (hereinafter referred to as
23



1 mg/nmL or nore, solubility in the 50 nM phosphate
buffer, pH 8.0 being 0.2 ng/nL or |ess, and which has
solubility in the 50 nmM phosphate buffer, pH 6.8 being
at least twice its solubility in the 50 nM phosphate
buffer, pH 8.0 and being not nore than half its

a nestriall badtisiojution) { digs GIAtion irdfenin AR Bidic kst fselutiopH dis$blution rate in
with (2) at | east one enteric 5polyner and (3) at

the h&@PA! tBEEsNBHSH) dtFehsdd ®itR YisdBhitiorR fife it the late stage of -
conpression-nol'ding the mxture obtalned in the m¥Xing

disslﬁﬁﬁBn 8¢ ‘E:Bﬁﬁ]aj?gd @ \t/l*ge rgré'?)f(] g@g%gofacﬁggﬁptigﬁ H]ﬁeoﬁ%gﬁ{]fype

nve_ntl on, e ab_o r manuracturing t
sostI b ABSpR Sh P AE R B SRR R i e
5 omcpetadius! ool CubioRE R oniha RaPec iy n e

_enteric polynmer and the water-insol uble polyner can be
acidig aaurqus soletion anddhe neptralequenusssglutiomgran in the basic agueous
phar maceutically acceptable additives can al so be
solutiom eléscribedhabove digsalutiqn of theabasicerpg ef ée salt Hsreof can be
of the present invention, granulating step is a wet
inhitgteainnl taé igedic LAl .natfa dRsefutivalibyt sdlatioes. Wl'fﬁwmﬁtih% Qith the
step involves use of a water-soluble binder. 15In the

wateFhS8Bbledpol JRiY rel e idilerdc PBI/hier, INEP§reater the amount of enteric
sust ai ned-rél ease preparation accordihg to the present

n . - . .
10 polylre¥ HEO it il Bler S dihie suaRer B ofesifs ey pauction in
. t ai -rel ease preparation as.ngcessar nd
aisstfin kR 165 b e g ibe sak i i adandftyral
. mxed.. M xing and conpr.ession-nol di ng. are acconpl i shed
dlsswﬂ?ﬂée%tr%ﬂlwﬁm heeslyResidRm AYNEEX YRS SUR@Ingdlelease
of the preparation, wthout particular limtations.
premﬁ@l%wﬁewiﬂﬂwoﬁumwﬁlww @?b@g@em@m efitherbasigdmg or the salt
manuf actured by the direct nethod of
thereefral tbe siady-stagelohdisasiutignazandie ensiunegl indodaidissofiftioertest, and
the mi xing step. The matri x type sustai ned-rel ease
15  whermiepsrthé idissohatiorafes o plrecerls Ufhactativasf thy dids®lution rate of the basic
manuf act uri ng net hod which conprises the steps of

drugdrafe! st therddien e AHER @5t §6luflbi td the B sBRItIBhSaiPof the basic
conpr essi on-nol di ng. For exanple, any granul ati ng

drugd"B’rttHQ%a‘FtalﬁeFé'bf s b h@lgtlréi?iaﬁt?sd?mz@%n g@g&&lh%ﬁ Ste!TR 409 Acidic test

ry granulation method, granul ation
s g 41 5 Bk ) Hbl e W bition e
(speg%iggl?yr ﬁ1te! r(.)elrt]ioi c?ecrllgés saagtttil'n%Lllat%rsltggtla io?icﬁs%%lﬂlsbn, as compared to the
20  early stage of dissolution).
Herein, characteristic features of the matrix type sustained-release preparation
according to the present invention can be specifically demonstrated by dissolution
profile in a 50 mM phosphate buffer, pH 6.8 as the neutral dissolution test solution

and in 0.1 N hydrochloric acid solution as the acidic dissolution test in the dissolution

25 test. Thatis, more specifically, when the basic drug or the salt thereof is released
24
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long as it is an oral preparation. For exanple,
tabl ets, granules, fine granules, 5 capsules and the
i ke can be manufactured in the present invention.
Capsul es can be packed with one or nore tablets,
granul es or fine granules based on the matrix type
frorf 8 Aty &i’s‘%ﬁin%Hlﬁr%Péeﬂ:%'r@Bgé@%ﬁ%d&réiﬂgﬁb ¢heé Eg%%?ﬁ invention

|_nvent| on_. For exanp _e, apsu es can € pacC
o S B b B o o
s GRS, 5 L e Shn e RS AT S R orec

. both tabl ets based on the matri x sustai ned-re| e%se,

in the 8JaNAvdpechierc geigsnlidtionto therissplubien Eaternf dad basicidrug or the
matri x type sustai ned-rel ease preparation. The matrix

saltithereof uﬁhﬁ e mMmghespbater I@tpféﬁrapHcgiergaw wish glissshition time
filmcoating as necessary. It should be noted that the

untipa efissobdicnr tirab st mddclo theadisabletion oatebdfdhéibasic daig agthersalt
the 15matri x sustai ned-rel ease preparation accordi ng

therfedf WmemmmbhbaFﬁafé wﬁéragH\&syS b0%s.| Morddwentt trenprieaent
di ssolution profile of the basic drug or the salt

invérit®h§bviie8Thé RatAR the stﬁé’t@%eﬂur_%‘ié’éﬁﬁreb%ﬁﬁﬁgwherein in the

prepdration. The present invention al'so provides a

disﬁétfb@dtggf a&?&ﬁﬁ’id}% :ﬁét%gyggggs ;Fﬁ'fag‘?%lcgégﬁi‘él ﬂgdo‘?(? P‘,iéhé‘? for the

rug or a ( olut’on i (
s rlg B3 AR B AR BRI T e 01 N
LN RN R A oo

the neutral aqueous solution, pH 6.0 than in the basic
prefeseidy not swirathan S0 rsoe pReferagly nelgverethanc# %y i1p addition, at
pol ynmer, and then conpression- nolding the m xture.
the Bhdy stageoof dissolptionfratheudissgutibe testtaccrrding éo the Japanese
sust ai ned- 25 rel ease preparation according to the

Phapmasepbeiaparitlie orethay fal the dissuduticreteats]ithg rafio of trasdiissolution
one wat er-insol uble polymer. That is, the present

rate SMABHGIE MLVordps saltTRERRA iPthd @ dUQiHYerddhiGiee asidestigtion to the
of dissolution of the basic drug or the salt thereof

disslutortiats Bf tHe B&sit !dﬁg ?F tHe ﬁéﬁt fﬁéi‘?b‘f’" in the rs"ogrfﬂ?ﬁgbélﬂwété buffer,

gastric enptying ti at the early stage
[ [ Xl basi t
pH BSBRish LoRd £ berr K B A B R b i o o 1.3,
..N hydrochl ori.c sal uti nd the neutral eous

still QT Araler A s O hih T onet @ saLlieniiests FEgie: Nafe that the

pH 8.0 with at | east one enteric polymer and at |east .
JapgRese\Eharmaserreis nadgis Method trdigsation tests is described in the

conpr essi on- nol di n%; B he m xture.
Japanese Pharmacopoeia, 14" edition, and for example, the test can be performed
at a paddle rate of 50 rpm.

The matrix type sustained-release preparation according to the present

invention preferably also comprises a water-soluble sugar and / or a water-soluble

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

the water-soluble sugar alcohol. Examples of the water-soluble sugars include, but
25
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Al ternatively, the present invention provides a nethod
of reducing pH dependence of dissolution of a basic
drug or a salt thereof at a dissolution tine of 2 10
to 3 hours corresponding to gastric enptying tinme (at
the early stage of the dissolution test) by m xing the

are ?@ﬁhﬁut@ﬂ% Rictdee stidtdsel b%@@é dé&RANSELMRAH ishd tBé like. Examples
is higher in the 071 N hydroch] oric solution and

S BB Ao g, .
xyiE ki WD%CWE‘S‘%%%W?HW%%% Bréfeltet. THEfe are no
pamlmakmﬁ%tlﬁgg?%gg@ﬁzﬁ %EWS Oiltlage‘%&l%@} gﬁ ter—scﬂLble sugar

wat er -i nsol ubl e pol yner. That is, the pr esent

aleghel ihtheomaPolypgests inedelease W@B@"(ﬁ“ﬁ@ peerdpmaieodhepresent
of dissolution of the basic drug or the salt thereof

invention, butthe ahdvenamonst isfgeharsliys3 o (03 byrweight, paefecably 5 to 60%
gastric enptying tine (at the early stage of the

by witigh)Inbieopreferably Y tar6@%nigy Weighitastilt mibre prefieralile 124bt60% by
20t hereof, the solubility of which is higher in the

eiht] bblsBY SO HyowsiRhY b B2 B §PeusENhBRsRREDreparation.
v I%-i fer, pH 6.0 trm i?’n t he 50 m’\/lﬁﬁosphate buffer,%pl—f)

8. Gy ﬁ]@t H]E% Héd ‘?Qfe%lé%rﬁﬁéﬁé‘ﬂ‘%h ﬂéﬁr@hﬁ k& ‘ﬁé pﬁkﬂs"ent

wat er |n l'e po yner en conpressi o

a8 Bomprsee £ bl #‘E?rﬂﬁéfﬁqﬁﬁ?é‘ﬁﬂ'sﬁég%#éﬁe cagfrs, such
as QBB diiEants histe, daebfaRnd g g Welyas otner

basi c drug{ or a salt thereof which has solubility in
preparation dditiyegsich) a5 Presge alives) anti-gxidants, tqp@argotweeteners
phosphate buffer, pH 6.0 being 1 ng/nL or nore,
plasiicizeps Bndythe fike Hié nBoesaaphd bpiriepatrd matrix papeeswta;eedgelease
0.2 ng/mL or |less, and which has solubility in the 50
prepavaptio cphalso befg‘i\een affithh €o&tihgiasgnededsaast Exkampees ofsdiluents
solubility in 5 the 50 nM phosphate buffer, pH 8.0 and

inclixges, Lt Reé NBdlimitedan, Q@hﬁh Idrégéi@tlnizleﬂlétardhncty*mﬁﬁb gdlluiose, light
phosphate buffer, pH 6.0, with (2) at |east one

an h?@ltcﬂs' SHide LY %yﬁﬁﬁtlé@uﬁﬁ‘il.{n? aiticafd] %é@{@é‘ o ahiHEte metasnllcate

polymer; and conpr essi on ding the nixture obtained

and'tAe 1iRE. '@)?é'ﬁﬂﬂﬁb?ﬁ.lbrt F'o E Ut Bﬁpﬁgéqgﬁﬁhﬁ@g 6%§@ﬁ§mum

reparatlon accor pfesen |nven I'on

Ste%&jq”@’ié" iR HEQaFif’dAﬁ?&é@?%w&cﬁﬁaﬁlﬁep & Bgjurp steary!
fumiadi s thegiaa A HISs %% Slsle hy %ig@q%wose

GbH & Co. KG and 988 of Iactose are mxed in
met@ylgﬂmlaﬁg,rcarbexyrgamvmlulqm sadiyme bugqua&pyéweiamlpﬁ@ﬂose
an aqueous solution of 52 g of hydroxypropyl cellul ose
polysingdpyriaidlone andsihiet lidel eExaaroples affdidibtagrators ihohades but are not
and the resulting grains are heat-dried using a tray
limitddtes carbostymictivg detlglosbd} carbokiectiad icelidloge aaldiems ti@scarmellose
After sizing, 1 g of magnesium stearate (Mallinckrodt

sodiBak @arbéiﬁnéth‘?ﬁﬂ%@'cﬁgo@i@lnﬁ IGW-JunBtifiltad Wy@rd)@ﬁf’éﬁgée’elme and

m xed d a rotary tabletting nmachine Can ¢
d .
v 5 St e o O A TRRE . eyt

amdoécstélhs chPo?olgutanol %e%'iyln ﬂcohol phenethyl alcohol, dehydroacetic acid,
26
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20 machi ne can also be used to coat these tablets wth
a water-soluble filmcontaining hydroxypropyl

net hyl cel l ul ose or the like as its nain conponent.

The matri x type sustained rel ease preparation
according to the present invention can also be

sorﬁT@EHfoaé“ﬁdJﬂ'@hl@’ Ek&hp F@é%’f@rﬁr—oilaﬁntfs%blgwenﬁuf@bﬂ&ﬂﬁlmned to,

menmant | ne hydroch ori de (Lachema s.r.o.

sulf%ﬁ%ﬁbfrﬁa&% 4%&% tRE I|E§ ?‘égbréb@%: B@Pgeg ?ﬁ’{d}g@%%% but are
not ﬁﬁﬂ%ﬁw%‘?”""(ﬂ%r‘@‘ﬂ plitafe Blon @G a8 BR bRy (e apyp-carotene.

an agueous sol ution g hydr ox (I ce]lulose .

chicipRth el achains orian W IRERHC Bricgy 14d et aiisy Blaiaron oxide
the resulting grains are heat-dried u3|n? a tray }

anddhg dke. Examnles ofisweetanersiinoluday byt areinet imited tr sadium
sizing, 1 g of 5 magnesium stearate (Malli nckrodt

sac8wcy, dipotassiubaglydywnizete, @spérigmensieyia anddide tkain &xamples of
m xed, and a rotary tabletting machi ne can then be

plagtigers molidenibit tapd het Bmited o, Glyaerimfatiiyaoid esters (trade name
contai ning 20 ng of nmemanti ne hydrochl ori de based on

My\%%Qg icdhyl [dtPate’ BriteEnare CfbIIEL Zmﬁbvl%nélfw%@l Sﬁbl?éthylene

used to coat these tablets with a water-so

SOOI I " SSEELEEN CRAP SRRl o
e B S BOBR

enteric r in . the presenc ter
on Afsamelel %%ﬁ%@ﬁb%@@lf@ﬂéngb%mﬁf'é R%Svﬁé'nec}?re‘fease
fol | ow ng. trix type sustained-rel ease
preprapan acroieing e @eppr@ggn@@vggql%|sdammwlarly Ilmlted but for
hydrochl ori de according to Conparative Exanple 1, and
exampigrEreamRuahdf theWhbgtantrie ggneallyfenra W tohfd by weight, preferably
di ssolution tests were perforned thereon. Note that
from D ntet4%xoyt weight,usibes pedferatlefrom Qrl epBatoyomsight rsdill more
prepared using ethylcellulose as a water- 20 insol uble
prefefABIYRonR0S fBlteasy) welgH? b sedisn 20088t Weigho by iy matrix type
The Tatios of ethylcellulose to Eudragi't LI00-55 in

1
%Féwéé‘? ng%ﬁg?ﬁ@n cﬁ‘ evﬁxelég%{n@nrg cggﬁ}oa ‘ﬂ)gﬁg%gr‘?s geferally from

0 to‘Aﬁj“ﬂ IBB w‘% gﬁﬁg:%ﬁ&%% cﬁﬂﬁ 4; \;ﬁ\n{ %‘é’t llt;S&D\Afé @rﬁohl&% Bfefbfa%l? from 0.5 to
6% By '&?ﬁtlaﬁtﬂ? Fipdt Hrr S ST 6 o9 5y el fttdksgon, 109 f by

Japanese Phar macopoej . 14. The dissolution tests
We'gﬁr‘g the gt f'é@%?”ﬂ?‘ﬂ@é’e&asﬁ ReRaraiinit i on A as an
acidic test solution and a rest solution B as
nedhednatrdtyps sustained-selegse preparatipR Iaéﬁprdm&to the present
solution A 0.1 N hydrochloric acid solution
invention comprises, for example, (a) a basic drug or a salt thereof, (b) 5 to 90% by

weight of an enteric polymer and (c) 3 to 70% by weight of a water-soluble sugar
alcohol, based on 100% by weight of the matrix type sustained-release preparation.
Preferably, the matrix type sustained-release preparation according to the present

invention comprises (a) a basic drug or a salt thereof, (b) 8 to 70% by weight of an
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5Test sol ution B:50 mM phosphate buffer, pH 6.8
(buffer of 50 mM sodi um phosphate solution with a pH
adjusted with hydrochloric acid to be frompH 6.75 to
pH 6.84) Note that dissolution rate was cal cul ated
from concentrations of donepezil 10hydrochloride in

oo ) P : pie !
entegﬁg?b@nfé? dfid @)'S t6@d%s BySreight br &water g@mamHéPngCa #@6shol, based

yzed by a Spectrophdtonetric nmethod or

on &?%@@8%%2?19 ﬁéﬁié@@éﬁﬂ&ﬂgaﬂﬁmé C#}Ehé%io\“@si\norte preferably,

nmeasur condit1ons asur enen
wavel ength at. 315 n ref erence wavel.engt t n .
the iR SASH Duftbinaieielded SeRaRRER ARG I8 P st fvention
condi ti ons of measurenent col : . lnertsil ODS- G .
compgisesda) a besipBiugonA é@lé:fh%&Pg RB)&&@{‘% ﬁpt%)? LV@Y@'E&% ‘Sf an enteric
aqueous perchloric acid solution = 650/350/1 m xture,

polvaner ard (et 10te QR ewgiaht of apvatemsolublerstigar algehol, based on

results of the dissolution tests are shown in Figures
100% bpavelghboftheesalrixdype suSiamnsd-elease prepasatiort. Stitl more
Exanples 2 and 4 in Tables 1 and 2. 20 25 [Table 1]
prefefdly, the marid tgypdlsusteiiiéder@ease preparation according to the present
invention comprises (a) a basic drug or a salt thereof, (b) 15 to 50% by weight of an
enteric polymer and (c¢) 12 to 60% by weight of a water-soluble sugar alcohol, based
on 100% by weight of the matrix type sustained-release preparation.

Alternatively, the matrix type sustained-release preparation according to the

~ present invention comprises, for example, (a) a basic drug or a salt thereof, (b) 5 to

90% by weight of an enteric polymer, (c) 3 to 70% by weight of a water-soluble sugar
alcohol and (d) 1 to 90% by weight of a water-insoluble polymer, based on 100% by
weight of the matrix type sustained-release preparation. Preferably, the matrix type
sustained-release preparation according to the present invention comprises, for
example, (a) a basic drug or a salt thereof, (b) 8 to 70% by weight of an enteric
polymer, (c) 5 to 60% by weight of a water-soluble sugar alcohol and (d) 3 to 70% by
weight of a water-insoluble polymer, based on 100% by weight of the matrix type
sustained-release preparation. More preferably, the matrix type sustained-release
preparation according to the present invention comprises, for example, (a) a basic
drug or a salt thereof, (b) 10 to 60% by weight of an enteric polymer, (c) 10 to 60% by
weight of a water-soluble sugar alcohol and (d) 5 to 50% by weight of a water-
insoluble polymer, based on 100% by weight of the matrix type sustained-release

preparation. Still more preferably, the matrix type sustained-release preparation
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SOLUTI ON Al TEST SOLUTION B I'h 17% 15% 1. 15 2h

according to the present invention comprises, for example, (a} a basic drug or a salt
thereof, {b) 15 to 50% by weight of an enteric polymer, (¢) 12 to 60% by weight of a
water-soluble sugar alcohol and (d) 5 to 35% by weight of a water-insoluble polymer,
based on 100% by weight of the matrix type sustained-release preparation.

According to another aspect of the present invention, there is also provided a
method for manufacturing a matrix type sustained-release preparation, comprising
the steps of: mixing a basic drug or a salt thereof which has higher solubility in a 0.1
N hydrochloric acid solution and a 50 mM phosphate buffer, pH 6.0 than in a neutral
aqueous solution, pH 8.0, with at least one enteric polymer; and compression-
molding the mixture obtained in the mixing step. The present invention also provides
another method for manufacturing a matrix type sustained-release preparation,
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 neutral aqueous solution, pH 6.0 being
1 mg/mL or more, solubility in the basic aqueous solution, pH 8.0 being 0.2 mg/mL or
less, and which has solubility in the neutral aqueous solution, pH 6.8 being at least
twice its solubility in the basic agueous solution, pH 8.0 and being not more than half
its solubility in the neutral aqueous solution, pH 6.0, with (2) at least one enteric
polymer; and compression-molding the mixture obtained in the mixing step. Ina
preferred aspect of the method for manufacturing a matrix type sustained-release
preparation according to the present invention, a water-insoluble polymer is also
mixed in the mixing step.

According to further another aspect of the present invention, there is also
provided a method for manufacturing a matrix type sustained-release preparation,
comprising the steps of. mixing a basic drug or a salt thereof which has higher

solubility in a 0.1 N hydrochloric acid solution and a 50 mM phosphate buffer, pH 6.0
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24% 29% 0. 83 3h 29% 41% 0. 70 4h 33% 51% 0. 63 5h 35%
60% 0. 59 6h 38%

than in a 50 mM phosphate buffer, pH 8.0, with at least one enteric polymer; and
compression-molding the mixture obtained in the mixing step. The present invention
also provides another method for manufacturing a matrix type sustained-release
preparation, 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 6.0 being 1 mg/mL or more, solubility in the 50 mM phosphate buffer, pH 8.0
being 0.2 mg/mL or less, and which has solubility in the 50 mM phosphate buffer, pH
6.8 being at least twice its solubility in the 50 mM phosphate buffer, pH 8.0 and being
not more than half its solubility in the 50 mM phosphate buffer, pH 6.0, with (2) at
least one enteric polymer; and compression-molding the mixture obtained in the
mixing step. In a preferred aspect of the method for manufacturing a matrix type
sustained-release preparation according to the present ihvention, a water-insoluble
polymer is also mixed in the mixing step.

Further, the present invention provides a method for manufacturing a matrix
type sustained-release preparation, comprising the steps of. mixing (A) a basic drug
or a salt thereof which has higher solubility in a 0.1 N hydrochloric acid solution and a
50 mM phosphate buffer, pH 6.0 than in a 50 mM phosphate buffer, pH 8.0, the
solubility of the basic drug or the salt thereof in the 50 mM phosphate buffer, pH 6.8
being at least twice its solubility in the 50 mM phosphate buffer, pH 8.0 and being not
more than half its solubility in the 50 mM phosphate buffer, pH 6.0, with (B) at least
one enteric polymer and (C) at least one water-insoluble polymer; and compression-
molding the mixture obtained in the mixing step, Furthermore, the present invention
provides a method for manufacturing a matrix type sustained-release preparation,
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 6.0 being
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67% 0.57 8h 42% 77% 0. 55 In Conparative
Exanple 1, and Exanples 2 and 4, the wei ght percentage
of 5 Eudragit L100-55 in the tablets varied under a
constant 25% by wei ght of ethylcellul ose per 100% by
wei ght of the tablets (0% 25% 50% by wei ght of

1 nigrthiLash rhokel @isilitpan tHe 88oniv piisphiated butfére pHa®IOeeing 0.2 mg/mL

respectively). As shown in Figures 1 and 2, it was

or ISQQfér{d‘FPhdﬂ?és 58 ein&ﬁﬁ' tHE 50 MVEBhSspIAte BLETRE (IAEEB being at least

test solutions un er 'the sanme cohditions, t he greater

il FOBLTE o S BReepReRgh ol skt et o von
ha'&g?@ﬂﬁ@iﬁvzirtﬁhéaﬁiﬁ{»?eﬁ'ggétb R0 Vi {21t ast one enteric
i nventi on. the matri x sust ali ned-rel e epar at_ oq
polywes ABAAZ) able@ﬁteom walefrinsAlbioI PelYmarhend Gempression-molding the

enteric polynmer and the water-insoluble polyner are
mixtireeebtainedie the spsingtstep, the greater the amount of

the enteric polynmer mxed with the water- 10i nsol ubl e

pol Acaordingte apredetred aspssobdfithe presqratdnverdiors dhe abipve method for

thus allowing a | ong- acting sustai ned-rel ease
mafifeRalritig @ rhatrbelype ssisted-(dsass prepdratiomiathdracoMprises
granulating the mixture obtained in the mixing step prior to the compression-molding
step. Alternatively, the basic drug or the salt thereof, the enteric polymer and the
water-insoluble polymer can be mixed in the mixing step. Of course, other
pharmaceutically acceptable additives can also be mixed in the mixing step. Ina
more preferred aspect of the present invention, granulating step is a wet granulating
step, more preferably the wet granulating step involves use of a water-soluble binder.

in the method for manufacturing a matrix type sustained-release preparation

according to the present invention, a water-soluble sugar and / or a water-soluble
sugar alcohol can be mixed in the matrix type sustained-release preparation as
necessary, and other pharmacologically acceptable additives can atso mixed.
Mixing and compression-molding are accomplished by the ordinary methods
commonly used in the field of the preparation, without particular limitations. The
matrix type sustained-release preparation can be manufactured by the direct method
of compression-molding using a tabletting machine after the mixing step. The matrix
type sustained-release preparation can also be manufactured by the manufacturing

method which comprises the steps of: granulating the mixture after mixing and before

compression-molding. For example, any granulating method can be used including
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Set out below are the effects of ensuring dissolution
with | ow pH dependence 15in the matrix type
sust ai ned-rel ease preparation, at the same tine, of
reducing the ratio of dissolution rate of a basic drug
or a salt thereof in an acidic test solution to the

wet gjrasolation onethatediyngranatationahethest, flamized bed granulation method,
(dissolution rate in the acidic test solution /

wet @x@eeldH methddispraydififg ifdthodlandapk likel ution) in a
di ssolution test, as the dissolution tests proceed.

20 ':I"‘HesﬁatrﬁyQ@%%\{Sé@ﬁ?&#é@dé@@é@éﬁ%&i@ﬁ i& ?‘ﬁ)(te paktRUIy limited as

pol ynmer and hy ul ose as

o345 RS BT granyony i ranuos

sust ai n rel ease preparations. were prepared usin

cap§ulRs i el kor e PB AT B N ey R BB v eptg Eapsules can
Exanpl e 1, and Exanples 1 through 11 and 14 through 17 _

be pagked with angics Jorrg: eblets carepulgs e fb'@r ganHes basaden the matrix
The dissolution 25 tests were perfornmed to eval uate

typepsugiained-reieasenprepacatiarhaccording to the ptesemtdavéntion. For example,
hydrochl ori de, the enteric polyner and the

haraveapsules cahtid pagadwith nwitipledsralh-d2ameter esiniktabiets based on the
in which the type of diluents varied (in Exanples 5

matfR @)gié sustaindti-fdle i p@paratich, P WilphePafoferhBBlonsd §eariules or
bi nder (in Exanples 8, 11 and 14 to 17, and 20), in

finey?éﬁﬁle%'lﬁasbﬁﬂﬁw e lﬁhm @Eb?‘d{sﬁeﬁeé{@%ie%ge(drgp BR! &Swith both

9 and 10) and in scal e-up producti on

.| . .

tabi§Rpad ot Hiasfk St R Bleie prohe i g bR T ine

t he ter-insaolubl e polynmer.as its main conponents .
aranyylen BasSd o DR BRI e S iL<I8ads REerBRiaN af hganatrix type

Exanple 1. The results for Conparative Exanple 1 and
SUS@mr%réj@aq% peepasation eap glspibg giverya filn tealing asgregessary. It

shown in Tables 1, 2, 3 and 4, respectively.
shogdrimapatad batithesprasenee of @psemnce pégwatgrﬁ@?:-ﬂmam ceating on the

14 to 17 are shown in Figures 3 and 4. 15 20 25
matfiq abstaiddd-raleBs&pBeparation according to the present invention has very little

effect on the dissolution profile of the basic drug or the salt thereof from the matrix
type sustained-release preparation,

The present invention also provides a method of reducing pH dependence of
dissolution of a basic drug or a salt thereof at a dissolution time of 2 to 3 hours
corresponding to gastric emptying time (at the early stage of the dissolution test) by
mixing the basic drug or the salt thereof, the solubility of which is higher inthe 0.1 N
hydrochloric solution and the neutral aqueous solution, pH 6.0 than in the basic
agueous solution, pH 8.0 with at least one enteric polymer, and then compression-
molding the mixture. The method for manufacturing the matrix type sustained-

release preparation according to the present invention may also comprise adding at
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[ Tabl e 4] TABLE 4 In the case of the matrix
type sustai ned-rel ease preparati on of Conparative
Exanpl e 1, which contained no the enteric polyner, the
ratio of dissolution rate in the acidic test solution
to dissolution rate in the neutral test solution
leagt dineswatetr-insolulblecpolymen e That id) thetmesesbinvention provides a method
di ssolution rate in the neutral test solution)

of réd\Gding perdSperedrce &‘fd@éBI@tldi"l SEPEWdstndiug®Er Wie shltereof at a

toadlssolutlontlrre of 2 to 3 hours at the early

dlss?h%g)\?vl”tl RIS el SRS b GRR BbtpngARe Lat the early
sta@ﬁ ﬁfs %?&gtl%é%pgw%hggﬁg%asgr%prgfoégﬁg%g t%lir%%?.tﬂg solubility
of wiisti Qﬁ higher e Ry lﬁ%f%ﬂ&l%&%@%ﬁ%ﬁ%”@%‘&%&&& solution,

froma dissolution tine 10 of 1 hour to a dissolutio
pH 6i0:{baprin the Baélcrﬁﬁ!»l@usaﬁ?ﬂpt&ﬁhﬂ"hﬁ Egwithy ajleast g5e entenc polymer
gradually as the dissolution test proceeded, until
andaatrigastarenwatertinsoldblesenlymen randetbengiompression-molding the mixture.
di ssolution tinme at which the dissolution rate in the
ne Wlitemhativesdy, thelpresant inrentiROCprovidesraeemetted ohtaducoig pH
dissolution rates was from0.6 to 1.3 at a dissolution

depehenéé oBdizeblitiohrofldisgasic dASESr a Baithémof BY ardisdogtidritime of 2
enteric poI ynmer into the preparation, the 15

to 39#&9@ Boﬁ&m ridi d&tﬁ@em?y.rﬁej ﬁﬁ\%‘”(‘at tHeY BBFI) StadePdF the

prOVI repa atiton in di ssolution Trate in

dlsgohﬁ O%Ct' g{)ga § Hhebhge dra oP mdéjéél?&é?[eﬁf e §?fu|b}1lty of which is

[ On-CRorT ee

ete { whi | reduc h

ol 80 A Pl R I B RRORERRE v o
hi gher d| qution rate in t utral test soluti

thar} 5] e %nﬁ\@ PhREPORSUNTRY BH & i 4 Rt G GHETEeadymer, and
sol ution can be achieved 20at the |ate stage of

thery ceereasiemmaldingHhegnikiisag Hihe: pethmd fes ﬁaﬁmﬁa@tunﬂg the matrix
smal|l intestinal retention stage). The both effects at

type hestaineldyrelease prepapatiorsacapedingftodine podsarntanvension may also
confirmed wth all preparations in which the anpbunts

conmpiriseaauiziheg at |dast baeater-irsolubi polyengrol Bhatris,ahe present invention
wat er -i nsol ubl e polyner varied (in Exanples 1 to 6),

prowlﬁeﬂ\’élrﬁétrbﬂ%ftﬁéﬂacmb sH depBh8ervd bedis$oI0tiw afteBasic drug or the
nd 7), in which wet granul ati on was achi eved 25with a

salttﬂ'n!?r‘é%\E af b @%r?ﬁm% folio 3ol rreséHHﬁd%Q;?t gé‘st%'e?ﬁbtylng

type o Celltul dse ~varie es 5, 9,

tlme(ii):')rt] 1R %@Epe%ei’&‘ e ? g@qgg&g@t' @?"fﬂﬁﬂbg'lmﬁef’?%e& the sait
thergp[lgﬁg\églqb@ﬁg g;%%\éh! ﬁh:h ?ﬁ%hg@%ﬁﬁgﬁi%&f;ﬁg Etpfs‘fettltlog}_ﬁnd the 50
mMmh'ﬁSphake lptaf:f@'e PHL6 4ARan the 50 Gl AMasphate Buffer, pH 8. With at

least one enteric polymer and at least one water insoluble polymer, and then
compression-molding the mixture.
In the present invention, there is provided a method for controlling release of a

basic drug or a salt thereof with low pH dependence, comprising the steps of:mixing
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S5humans (nt. J. Pharm Vol. 53, 1989, 107 to 117),
there is little risk of decreased bioavailability due
to the sustained rel ease characteristics and it is
bel i eved that these preparations are extrenely useful.
(Experimental Exanple 3) 10lIn this_experinental ) )
(1) @Rasisl drugtarpesalb tharpef whichrhas soldbilibeinibedl. 1 Nbwingshigric acid
pol ymers were evaluated for the matrix type
solugiontanidhihd 5@ i phospbate buffernpHB. 0diging dtmgdlnL belnuawe, solubility in
are experinental exanples of the matrix type
the SOFHRI preskpRits Bsiffel P 8/(b&IAHD. 2 Mgmlc br [usdr anyl pigty has
nnet hyl cel' |l ul ose acetate succi nate was used as the

soIL\iEgIEtg‘iﬂ fhePQ{) nglﬁ%hﬁwuhﬁﬁé b @.%_eoé}ﬁgté? feast twice its solubility in

r-1nso pofymer. The matrix 15 type _
ine SRR EE 5 B CEASBEIAERR FRRPREST [SSolubiity nthe

le 2 nd. Ex les 12 .and .13 which are given
50 i Bl shtfte Filtet el Wit (& Mot SpBEE rFBoand (@) atleast
droxypropyl nmethylcell ul ose acetate succinate (AQOAT, .
one[v%@f-!gﬁ%a@%mqu@ﬁ%@rﬂwwm%m% the gyxtage %ﬁgﬁed in the
~enteric polymer and ethylcellul ose was used as the
mixingt#epi nsol ubl e pol yner in the 20 matri x type
sust ai ned-rel ease preparations. Note that the anount
of Thedmakyptypeysdustaimedytleake wreparationtancerding ¢o tae pressnt
the enteric polymer in the preparations was 50% based

invepitiohar! 19é Mania&tite®by | for eRaRPRY, ahé dolloving meethbati dB0 g of
containing the sane anounts of donepezil hydrochl oride

i s 144! i Ididse, D
dordf g AR e TS L) o Tl o amy Bl e, Do

BBy E AR ST Focr T O0SE BT Byt £ an seo o
of I& 353% %F%qug %g%ﬁthéfeog‘%%pa%%g%lﬁti%%ig%éégmpﬁghég b?réqjding an
aqueous solution of 52 g of hydroxypropy! cellulose dissolved in a suitable amount of
purified water, and the resulting grains are heat-dried using a tray dryer, and sieved
to obtain the desired granule size. After sizing, 1 g of magnesium stearate
(Mallinckrodt Baker, Inc.) based on 99 g of the granule is added and mixed, and a
rotary tabletting machine can then be used to obtain tablets with 8 mm in diameter
containing 10 mg of donepexzil hydrochioride in 200 mg of the tablet. A coating
machine can also be used to coat these tablets with a water-soluble film containing
hydroxypropyl methylcelluiose or the like as its main component.

The matrix type sustained release preparation according to the present
invention can also be manufactured by, for example, the following methods. 20 g of
memantine hydrochloride (Lachema s.r.o. Czech Republic), 48 g of Ethocel 10FP

(ethylcellulose, Dow Chemical Company), 60 g of Eudragit L100-55 (R6hm GmbH &
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COVMPARATI VE EXAMPLE 2 HOUR TEST SOLUTI ON A TEST
SOLUTI ON B TEST SCLUTI ON Al TEST SOLUTION B 1h 71% 53%
1.34 2h

Co. KG) and 66 g of lactose are mixed in a granulator. Wet granulation is
accomplished by adding an agueous solution of 4 g of hydroxypropy! cellulose
dissolved in a suitable amount of purified water, and the resulting grains are heat-
dried using a tray dryer, and sieved to the desired granule size. After sizing, 1 g of
magnesium stearate (Mallinckrodt Baker, Inc.) based on 99 g of granule is added and
mixed, and a rotary tabletting machine can then be used to obtain tablets with 8 mm
in diameter containing 20 mg of memantine hydrochloride based on 200 mg of the
granule. A coating machine can also be used to coat these tablets with a water-
soluble film containing hydroxypropyl methylcellulose or the like as its main

component.

(Experimental Example 1)

In a matrix type sustained-release preparation according to the present
invention, effects of an enteric polymer in the presence of a water-insoluble on
dissolution behavior are evaluated in the following.

Matrix type sustained-release preparations were prepared using donepezil
hydrachloride according to Comparative Example 1, and Examples 2 and 4 which are
given below, and dissolution tests were performed thereon. Note that the matrix type
sustained-release preparations were prepared using ethylcellulose as a water-
insoluble polymer and Eudragit L100-55 as an enteric polymer. The ratios of
ethylcellulose to Fudragit L100-55 in Comparative Example 1, and Examples 2 and 4
were 25% : 0% by weight, 25% : 25% by weight and 25% : 50% by weight,
respectively. Further, the dissolution tests were performed in the following two types
of test solutions at a paddle frequency of 50 rpm in accordance with the dissolution

test methods of the Japanese Pharmacopoeia, Ed. 14. The dissolution tests were
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92% 70% 1. 32 3h 96% 76% 1. 26 4h 97% 80% 1. 20 5h 97%
83%t16 6h 97%

carried out by use of a test solution A as an acidic test solution and a rest solution B

as a neutral test solution as set forth below.

Test solution A: 0.1 N hydrochloric acid solution

Test solution B: 50 mM phosphate buffer, pH 6.8 (buffer of 50 mM sodium
phosphate solution with a pH adjusted with hydrochloric acid to be from pH 6.75 to
pH 6.84)

Note that dissolution rate was calculated from concentrations of donepezil
hydrochloride in sample solutions collected with dissolution time and analyzed by a
spectrophotometric method or HPLC analysis method. The spectrophotometric
method was performed under measurement conditions of measurement wavelength
at 315 nm, reference wavelength at 650 nm. HPLC analysis method was performed
under measurement conditions of measurement column: Inertsil ODS-2 (GL Science),
mobile phase: water/acetonitrile/70% aqueous perchloric acid solution = 650/350/1
mixture, and detection wavelength at 271 nm. Comparative results of the dissolution
tests are shown in Figures 1 and 2, and results for Comparative Example 1 and

Examples 2 and 4 in Tables 1 and 2.
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86% 1.13 8h 97% 88% 109 5 As shown in Figures 5
and 6, it was confirned that dissolution speed of
donepezil hydrochloride in an acidic solution was
dramatically retarded as a result of addition of 50%
enteric polynmer (AQOAT LF or AQOAT M, Shin-Etsu
[Tagﬁ@ﬁical) to the matri x type sustained-rel ease
preparation. In the matrix type sust ai ned-rel ease 10
invention, the

preparati on according
greater the anount of t egp'dl ymer m xed with
the water-insol ubl e pol ymer I'n the preparation
containing the enteric polymer and the

wat er -i nsol ubl e polyner, the nore dissolution speed

can D&OﬁFAﬂTmXAM$9§1aI I OW jgjan I 'ONg- acClgyAMPLE 1
SUJL A Tl 54 1
HeHRY rso&ér 10/DIESOELTIN B 'r'llésg‘ggtm T > pHUB o oL UTion s T%ssﬁ%'[ﬁ%%’
Gafpar aﬂ%/ Exaggl|e 2, whi sh ( 1.52
] 1.13
%4 0.97
t4bd t Qn$7(‘r an 137'36 i QQ{'1| ufl 0.87
bllut | ofB% i ssd!"éil on ratb54 ACi 0 0.81
/6hdi ssobmd ) on nebd¢ in thel.pe est 896 Jut i ons% 0.76
repffei negheg pughhye donst ant1.68 | 13 saf thessedr |y sgésage of o071
dissolution (L to 3 nours), whiTe in the preparati ons

(Exanples 12 and 13) in which 50.0% of hydroxypropyl

nnet hyl cel | ul ose

10

15

37



10 acetate succinate (AQOAT LF or AQOAT MF; Shi n-Etsu

Chem cal) as the enteric polyner was mxed in the

preparation, the ratio of the dissolution rate

indicated 0.38 to 0.55, which was |lower than that in

Conparative Exanple 2. That is, the mxture of the
[Tamgtquc pol ymer had the effect of retarding the

di ssolution rate of the drug in the acidic and neutra

test solutions at the early stage of dissolution and

in particular of 15dra Irr t®) di ng t he

di ssolution rate of th cidic test

sol ution, thus bringing the d| ssolution rates in the
tan—sol utians claoser to each er and reducing pH

dependencEXAMBEERBver . at the I ht e st age of EXAMPEBB Ut | on
' 3 1asTsoLumonael al ¢ OtESB Ol Jut ITEST | MTHSNSOLUTION &/
Houh | @hio I Soll b B TS SQIITANET o WU Dol ion | Tt SoLumion
ARb ned8%dl  o84% Lol ut i onl-28T] i b dhggestd at f3¥elrjisk 142
@bl adve™d evelt®s|due to t2e| 2D Sbupt ai RS Ir el eddse 1.36
éhpr actawilsti cessm| t he eardry| sfage] of dexdol ut emm]can 1.33
he| r eduged, angbel he ri sk ©ds § efuaggl DI Qaw Al | abpder 1Y 1.31
GR[1 D€ T DT Teg 1M TNeSe BTEPET &R | 0TS 3754C0T %&9 Y, 1.29
B e R [ T e [Tk e o
ﬁ OAT N 7 Shint &y ("honrﬂ-%ﬂ 3'5}[ nprﬁsﬁrri at 8% bl 110 1.24

between 0 and 50% it is possible to design a
prepar atdon—in which 25di ssol ution bhehavior wth the

ratio of G ';','Bl-%‘! on rate in the acidic t&XAMBLESIti on

EGT
“09'3 s h;sfo?l

i hlsE, | PRt nelional (e, ol demon [ em oty

—&Esm—uﬂ%'.(.n_r_al%"__n_t_h.Ltﬂeﬁqrai ikt <8l on) 13%| ng 1.07
Behr 1 1a% |t he 8% v stagd-ef| df sew] uti gaxdan beow 0.96
#nbur ed2and i nissh| ch thi D.edtip o] di ssekdti onzazal es 0.92
e be 1dedr eased, pnt i1 t lee1di ssolf 1 ON 26@tle 1 nags, 0.68
BT alis® T UTT 483, T€ACNes gigp of GY[ € aledl|E ST 3F 0.64
ge TSSO o ekt ——fratt strov Tact

: cuggzzf'—a—g fret uuousf? et ,phc !!u.%g%c aﬁd‘éﬁ% o7
__.Ehﬂr aailf L1100 ~L1.% Hi-ssol |n: 54 M: ar. SpPilpe 56% 0.59

prepar ation. As conpared to Conparative Exanple 1
' i cellul ose, it was
confirmed EXAMPYES case of Exdnpl e 21 which contains 25
HOOR I SEST, Abh of Eudragit 10L100 that a
@:oblﬁ?ﬁ]x ?@'@:@“ﬁ Eg@%%ﬁg‘ the drug or the salt
15%c} dictedt®dol ution to dissol ution
e of*%he drd9% br the #8Btl thereof in the neutral
st s@%%ti on 418k ssol uti @Forjate in the acidic test
lutiesw] dismedution rated [in the neutral test
['ut1 ggp) | decrggasied w thodggsol ution tinme. [Table 6]

o [PLE Qgog 67% 0.57
gh 42% 77% 0.55

In Comparative Example 1, and Examples 2 and 4, the weight percentage of
S Eudragit L100-55 in the tablets varied under a constant 25% by weight of

ethylcellulose per 100% by weight of the tablets (0%, 25%, 50% by weight of
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Mor eover, effects of Eudragit RSPO as the

wat er -i nsol ubl e pol yner on the dissol ution behavi or of
the preparation were also evaluated in the foll ow ng:
As shown in table 7, Conparative Exanple 3 which does
not contain the enteric polynmer but contain Eudragit

Eud?&é’@L%U'E@ ﬁ&d G Hﬂﬁ.ﬁ&phﬁ i BRNAKIRE on%@?ﬁ&ﬂ;(?ﬁdf % sRdwn in

ust al ned- ease eristics

ol UE o ARG o206 8
e B A o o

haracteristics was acconplished by m xing the enteric

the GBF%FI%PO ymed (Exdragitd 1502 rrﬁp)ome plowge the Hissaition of donepexzil
Further, in Exanples 22 and 23, a ratio of

hydnawilerids fromothermatsixsfustainedirelgase preparstibn ackording to the present
the acidic test solution to dissolution rate of the

invahtiog. or the salt thereof in the neutral test solution
(dissolution rate in the acidic test solution /

di 95 ehe!hihiix basRirdd- H@aé@ﬁr‘e’p@hﬂcﬁﬁéc@&ﬂiﬁg‘ 9the present invention,
exhibited 0.34 and 0.7 at the dissolutiontine of

whéh%th thé %‘Pﬁ&ﬁéf ﬁ&lk or 3nd tlné whterfridd dﬂlgﬁgwﬁ% %rb'}ﬁ:xed in the

above ratio di ssolution rate
preﬁéar%ho ,Ptﬂ{agigg{ré& éﬁ%?n@gﬁi §g I'fe %rﬁ% @g%otlfrﬂéf ﬁié)? w‘n él%] water-
n _decreased wit sol u .
msoms AT Eh s o1 sl oy ShesEl s cafeec, tRi gl Qwing a long-
howed that 90% or nore of the drug was rel eased in
actlft\%éugf@"?ﬂq rieasmaraparaiaeio bppreparedi thin 8 hours
which is the estimated as the upper limt of |arge
intestinal arrival tinme in humans and it is believed
that the preparation according to Exanple 23 is 20
(Expecimental ExamplaiR) 25 [Table 7] TABLE 7
Set out below are the effects of ensuring dissolution with low pH dependence
in the matrix type sustained-release preparation, at the same time, of reducing the
ratio of dissolution rate of a basic drug or a salt thereof in an acidic test solution to
the dissolution rate in a neutral test sotution (dissolution rate in the acidic test solution
/ dissolution rate in the neutral test solution} in a dissolution test, as the dissolution
tests proceed.
First, Eudragit L100-55 was used as the enteric polymer and ethylcellulose
was used as the water-insoluble polymer in the matrix sustained-release preparation.
Matrix type sustained release preparations were prepared using donepezil
hydrochloride according to Comparative Example 1, and Examples 1 through 11 and

14 through 17 below, and dissolution tests were performed thereon. The dissolution

tests were performed to evaluate preparations in which the amounts of donepezil
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COVPARATI VE EXAMPLE 3 HOUR TEST SCLUTI ON A TEST
SOLUTI ON B TEST SCLUTI ON AJ TEST SOLUTION B 1h 68% 88%

0.77 2h 94% 98% 0. 96
hydrochloride, the enteric polymer and the water-insoluble polymer varied (in
Examples 1 to 6), in which the type of diluents varied (in Examples 5 and 7), in which
wet granulation was performed using a binder (in Examples 8, 11 and 14 to 17, and
20), in which the type of ethylcellulose varied (in Examples 5, 9 and 10) and in which
the scale-up production was carried out (in Examples 11, 14 to 17). Note that a
preparation containing donepezil hydrochloride and the water-insoluble polymer as its
main components without any enteric polymer was used as Comparative Example 1.
The results for Comparative Example 1 and Examples 1, 2t0 6, 7 to 11 and 14 to 17
and 20 are shown in Tables 1, 2, 3 and 4, respectively. Comparative dissolution test

results for Examples 14 to 17 are shown in Figures 3 and 4.
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3h 97% 101% 0. 96 4h 97% 101% 0. 96 5h 97% 102% 0. 95 6h
98% 102% 0. 96 8h

[Table 3]

TABLE 3

EXAMPLE 7 EXAMPLE 8
HouR | ... TEST TesT [testsorutiona’| [uour| . TEST TEST | TEST SOLUTION A/
SOLUTION A | SOLUTION B | TEST SOLUTION B SOLUTION A { SOLUTION B | TEST SOLUTION B
1h 15% 16% 0.98 1h 17% 13% 1.35
2h 22% 24% 0.92 2h 25% 26% 0.98
3h 26% 30% 0.86 3h 32% 38% 0.83
ah 29% 36% 0.81 4h 37% 51% 0.73
5h 31% 45% 0.68 5h 42% 62% 0.68
gh 33% 57% 0.59 éh 45% 71% 0.63
8h 36% 69% 0.53 8h 51% 87% 0.59
EXAMPLE 9 EXAMPLE 10
Hour | .. TEST TesT [TEstsoLumoN A/ ] uoum| . TEST TEST | TEST SOLUTION A/
SOLUTION A | SOLUTION B | TEST SOLUTION B SOLUITION A | SOLUTION B | TEST SOLUTION B
1h 16% 15% 1.06 1h 16% 14% 1.11
2h 22% 28% 0.80 2h 22% 27% 0.82
3h 26% 39% 0.68 3h 26% 37% 0.70
ah 30% 49% 0.61 ah 30% 46% 0.64
5h 33% 57% 0.57 5h 33% 53% 0.61
eh 35% 64% 0.55 6h 35% 60% 0.58
8h 39% 76% 0.51 8h 39% 71% 0.55
EXAMPLE 11
HouR | . TEST TEST [ TESTSOLUTION A/
SOLUTION A | SOLUTION B | TEST SOLUTION B
1h 25% 16% 1.56
2h 37% 33% 1.12
3h 46% 52% 0.88
ah 53% 69% 0.77
sh 59% 83% 0.71
6h 64% 92% 0.69
8h 70% 99% 0.71
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97% 102% 0. 95 10h 98% 102% 0. 96 12h 98% 102% 0. 96 14h

98% 103% 0. 95

( Experi nent al

Exanpl e 4)

[Table 4]
TABLE 4
EXAMPLE 14 EXAMPLE 15
vour | . TEST TEST [ TESTSOLUTIONA/| oy | .. TEST TEST | TEST SOLUTION A/
SOLUTION A | SOLUTION B | TEST SOLUTION B SOLUTION A | SOLUTION B | TEST SOLUTION B
1h 36% 32% 1.13 th 21% 13% 1.60
2h 56% 65% 0.87 2h 31% 27% 1.16
3h 69% 87% 0.79 3h 4% 47% 0.85
ah 76% 99% 0.77 4h 46% 63% 0.73
5h 81% 101% 0.80 5h 52% 76% 0.68
6h 84% 101% 0.63 6h 57% 86% 0.66
8h 63% 95% 0.66
10h 68% 97% 0.71
EXAMPLE 15 EXAMPLE 17
HOUR | . TEST TEST | TESTSOLUTIONA/| | oupl . TEST TEST | TEST SOLUTION A/
SOLUTION A | SOLUTION B | TEST SOLUTION B SOLUTION A | SOLUTION B | TEST SOLUTION B
1h 17% 11% 1.49 1h 14% 10% 1.37
2h 25% 21% 1.17 2h 21% 16% 1.27
3h 3% 34% 0.90 3h 26% 22% 1.18
4h 36% 50% 0.72 4h 30% 28% 1.08
5h MN% 63% 0.64 5h 34% 36% 0.94
6h 45% 75% 0.60 6h 37% 47% 0.79
8h 51% 90% 0.56 8h 43% 66% 0.63
10h 56% 97% 0.58 10h - 82% -
12h 60% 97% 0.61 12h - 92% -
14h 63% 97% 0.65 14h - 98% -
EXAMPLE 20
HOUR | ... TEST TEST | TEST SOLUTION A/
SOLUTION A | SOLUTION B | TEST SOLUTION B
1h 32.0 16.7 1.92
2h 43.0 27.0 1.59
3h 52.0 46.0 1.13
ah 58.0 65.3 0.89
5h 65.0 80.3 0.81
6h 72.0 92.3 0.78
8h 79.0 103.0 0.77
10h 84.0 104.0 0.81
12h 87.0 103.3 0.84
14h 90.0 103.7 0.87
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5The dissolution tests were carried out using tablets
prepared in Exanples 27 to 31. The results of the

di ssolution tests are shown in Table 8 and in Figures
7 to 9. According to the present invention, it is
evident that the matrix type sustained-rel ease

pr ‘iﬁ %’ié‘bh@é‘ of'the rhg ﬂgﬂﬂ%ﬂstéﬁﬁegfraf@%é 'réggarﬁtléﬁ o @dn%‘aratwe

| ow pH depende asi c or the sal

ExaH}ﬁ%eloE{vl‘%mé&ﬁgﬁ?eé %cr) ﬁiﬁagﬁt&? rf%ﬁﬁ? a%é g%\ cfﬁiddlggoiuuon rate in the
s B ol A ot
thereof in the neutral test solutlon &dISSO|UtI0n ra

the aﬁl%t@saép@tlent! &ligsodHiom fiakm in the raydral tegsofugion) |"Ff3ft3ﬁ'éed slightly

neutral test solution) 5to be decreased at the late

from aadjssaletion el aftl loyr tesa dissollitiosdime pba te @hours at the early
proceeds. The these preparations exhibited that 90% or

stage randathetrbtio dsubgegaenthe renaiedd at aboet 35 with hitttesierige thereof at
buffer, pH 6.8 within 8 hours which is the estinmated

the Metskmgw@wq_rssbmmh Tn kiee Bther Mapslt inile grepataiontidfailliéxamples
humans and it is believed that these preparations are

(Ex@[@%”? hoy 1 vsﬁiﬁbgb%q 41% ?f))nr%ﬁuhlkﬁfﬂ% enflric Lﬁcﬁﬁhﬁr &udragit L100-

perlnenta order to eval

55 \Hésc‘ ?BE%A&P he P&i"d & th%fddgmHﬁmf%B%%g: é:%d tf&rﬁ@?fs%tﬁﬂlon time

al ni ng nemnman rocnil or 1 on

B2 S B oo o

5d| ssolution tests were forped in

the gigselution teglproggeded. gl gpm@letlon of the J1 ssolutlcln test %r until a

dissolution time at which the dissolution rate in the neutral test solution was 90% or
more. The ratio of dissolution rates was from 0.6 to 1.3 at a dissolution time of 3
hours in these cases. That is, by mixing the enteric polymer into the preparation, the
preparation according to the present invention can provide a preparation in which the
dissolution rate in the acidic test solution is inhibited at the early stage of dissolution
(corresponding to the gastric retention pericd), while reducing pH dependence of the
basic drug or the salt thereof, and with which a higher dissolution rate in the neutral
test solution relative to the dissolution rate in the acidic test solution can be achieved
at the late stage of dissolution (which is thought to correspond to the small intestinal
retention stage). The both effects at the early and the late stages of dissolution were
confirmed with all preparations in which the amounts of donepezil hydrochloride,
enteric polymer and water-insoluble polymer varied (in Examples 1 to 6), in which the
type of diluents varied (in Examples 5 and 7), in which wet granulation was achieved

with a binder (in Examples 8, 11, 14 to 17, and 20), in which the type of ethylcellulose
43



10

15

20

25

paddl e frequency of 50 rpmin accordance with the

di ssolution test nethods of the Japanese

Phar nacopoei a, Ed. 14. The dissolution tests were
carried out by use of a test solution A as an acidic
test solution and a test solution B as a neutral test

varie@ éMIE)QimpI%siﬁtQ , 105 bAdheAieh ik RPN B¢ 98alé: v@aslahbred (in

rochloric acid Solution Test sol ution

hat ¢4y 7 €anqg DY 0. H‘?Eﬁglﬁpi% 1 ’Pfangol %@qhtﬂgﬁlcular because

phosphat e sol ution uste

o AR Sl B v

conc ntrat ons ,.of rochlorlde in s
8 hlfF G & b8 SRuBtatad methe s mqwaeqen@t%x@aﬁgﬁwaame n
a HPLC_ anal ysi s_net hod after nmemant i n
"\%'ar(&fh#d’b%n wéel. PBuHPRY UM ta Hba) thrsreys little risk of decreased
. Fluorescam ne. The conditions for fluorescence
bioavaiebilityduenid tHelsOstainey selease ehatacteiistals| andit i§ bélieest that
After sanple solutions (1 nL) collected with
thesei rephrations are extreaselyiusetliwi t h borate buffer, pH 9.0
(USP, 9nl), an acetone solution (5 nL) containing
Fl uorescam ne (1.2 ng/nlL) was added and stirred
enough. Water (10 nl) was al so added into the above

ExpRinidritaNERAWpE A£d to obtain a test sanple. The test
( p?gnp [ e was aﬁa yged by HPLC. HPLC anal ysis was

etk fi CEhetighs ﬁ%xg’éﬁﬁ%éEﬁg%hkﬁ%cﬁﬁzéfl%%gdq%gm@sr-w'uble

a siml a col u 40C, nob
polyierd WrBis Blustest Kdne el tub e SupRtLTsinaee preparation. First, set
%é/ 40 m xture, and det ection condltl ons: fluorescence
out below grgexpegigianial eRmples Iof e Matriybirecsustaingavieieass: h
= 391nm/ 474nm . 5The dissolution tests were
prepgeatiastsiaavhish hydeaxypeary| ongthylceliuiose Beetate ssicaidatewas used as
and Conparative Exanple 4, in order to evaluate
the &rﬁéécpsalwﬁeraandeeﬂ'gtdedzluhmbwmmmaﬁeh%wlﬂmerp&ﬁymes The matrix
cont ai ni ng memanti ne hydrochl ori de and et hyl cel | ul ose

typeaustdinedvadiense psparaliensd Wey8prepsreanainy UMﬁeﬁéﬁﬂW&oﬁhlonde
whi ch does not contain the enteric pol yner but

according to Comparative Example 2, and Examples 12 and 13 which are given

below, and dissolution tests were performed thereon. Hydroxypropyl methylcellulose
acetate succinate (AQOAT LF or AQOAT MF; Shin-Etsu Chemical) was used as the
enteric polymer and ethylcellulose was used as the water insoluble polymer in the
matrix type sustained-release preparations. Note that the amount of hydroxypropyl
methylcellulose acetate succinate as the enteric polymer in the preparations was
50% based on the total weight of the preparation.

A preparation containing the same amounts of donepezil hydrochloride and
the water-insoluble polymer as in Examples 12 and 13 but no enteric polymer was

used as Comparative Examples 2. Comparative results of the dissolution tests are
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10 contain ethylcellulose showed that a dissolution
rate of memanti ne hydrochloride was inhibited to be
from30 to 40% at the dissolution tine of 1 hour, but
aratio of dissolution rate of the drug or the salt
thereof in the acidic test solution to dissolution

shol}\ﬁtlﬁ Fqg\_uté%eé Qﬁl‘(’lg %hdtrE§uI&aﬁo? Gd?ﬁﬁ@r%ﬁvé 'Extah‘gallﬁ eULRHalExamples 12

test solution ssolution rate 1n the acidic {est
t on rate in the neutral test
and?o# %{él %\A{m&?%gl t%nt wi t hout 15 change in the
Ta i olution tinme. On the other hand, Exanples 40 to 42
[Ta lQ\Ffsih contain the enteric pol yrrer showed t hat
di ssolution rate of mannantl ne drochl oride at the
early stage of the dIS ﬁ ch | ower than
that in Conparative Ex was confirmnmed

that dissolution rate of menmantine hydr ochl ori de coul d
be inhibited at the early stage of d| ssol ut| on.

1
vy l1l lIICDC ZULA 1 TS
th j F at-oof thnEMMﬁ'Eﬁp t-he

Hova EOLL‘% oéouﬁ‘ﬁuh Feshodl %’:‘q# voss |y TE ot forion e | s SOriToN o
H,' bS U u12'°/ I :fgg%’ T ”” 9 l,“::: ialﬁ%} ||e1'€w%‘ \|| 0.52
_2-'1' ‘H;I:u 7. it Lc:\\la‘l%'i :nu; ;|%@ olugbu L ;f 919%; bf he? % ‘If r.al 0.38
BBst A% on) €He¢r eased héh Hi ssB¥tli on $9%p. 25  0.34
Biabl e B | TABEES Y Next30 |di sah lit i oreétedst s T84 ¢ 0.34
pef f or nesek [usi ngs bl et s aidea) npdshh Exaemlle 43sé% hnd 0.33
Gplpar ad7eMe Exagfgplie o, | mpAaridel el evalagatle et é@ElsS of o34
aRjent rog%c PO g4tE O OT Ssgut [0, ehavsTs%r Of L3E 0.38
[JI ,pcu =} NS CUTI UL Ilg et I]t I I_ydl Ubll: Ul 1 dc A IL:

Eudragl t RSPO as the wat er-i nsol ubl e pol yner.
Cotp = whct—does not contain the
R d(f(m# Tﬁﬂ(% PL%‘ tal-p—Eudragit RSPO showed t hat

C 0VWOowm

owR fi Tt |3g[Lﬁoﬁb(eTﬁf- SOUTINA( L e hydr ochl ori de i n
1h 1% 1.34
2h 92% 70% 1.32
3h 96% 76% 1.26
ah o7% 80% 1.20
5h 97% 83% 1.16
6h 97% 86% 113
8h 97% 88% 1.00

As shown in Figures 5 and 6, it was confirmed that dissolution speed of
donepezil hydrochloride in an acidic solution was dramatically retarded as a result of
addition of 50% enteric polymer (AQOAT LF or AQOAT MF; Shin-Etsu Chemical) to
the matrix type sustained-release preparation. In the matrix type sustained-release

10  preparation according o the present invention, the greater the amount of the enteric

polymer mixed with the water-insoluble polymer in the preparation containing the
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10 the acidic and the neutral test solutions was not

| ess than 90% at 2 hours, a ratio of dissolution rate
of the drug or the salt thereof in the acidic test
solution to dissolution rate of the drug or the salt
thereof in the neutral test solution (dissolution rate

entarit pAgmer&indl theviREr-FRIOWIBIE Polyries 194 Wdrafissl@idMspéed can be
neutral test solution) was constant w thout change 1n

reta&ﬁl]?d,q'h%%ilwvir@“aﬁi —?thq:&gst?ﬁ'\téﬁfre L mepﬁ%@%ﬂo‘?\ tobe prepared.

ch contal ns the eri ol'ymer s

di [ . 0 tine hydrochl ori at the.
canih 86 B bheo PEBR e R e BRI A G Pmphiive Example 2
.that, in Conparative Exanple 5,  and it 5 was confirnped
which did mel. TR 1B SRS BRIV ER=e HissHlytis b dn o 26t tost
be inhibited at the early stage of dissolution, ) _
solutisndeaehed PP%mata gisse!utsins imaed 2 hoursaamdl thei@atioefi disseiution rate
~ ratio of dissolution rate of the drug or the salt
in thehegidisfteshsalbtiormtd dissolution rate inmtthe meiudrafl esst sblutioon(dissolution
rate of the drug or the salt thereof in the neutral

ratetirshe aoidit tesh sOlitivndIdissolutioratate im tHidreataldist $astafion) remained
solution / dissolution rate in the neutral test

rou?gy dbh&taht 6 ¢ eAIAE LI Sthgé BE dbseRAOM QB 3 ho®s), while in the
abl e 10) TABLE 10 Exanple 1 15300 ng of donepezil

oo HIONLIEHARATZ 810 5 rfich S SPoRAb EE yceioe
scerile e POISQR T L AR TP HUELSEE BRI rvri
poly 3 st iR BRs i oS0 & Kt an B e ated 0.38
di_amet er contai ning 20 ng _of donepezil hydrochloride.
to 0-pRe ves lgyvegthatdhat iInhompsarativeExamale 2n Thablse the mixture of
the enteric polymer had the effect of retarding the dissolution rate of the drug in the
acidic and neutral test solutions at the early stage of dissolution and in particular of
dramatically retarding the dissolution rate of the drug in the acidic test solution, thus
bringing the dissolution rates in the two solutions closer to each other and reducing
pH dependence. Moreover, at the late stage of dissolution it also had the effect of
retarding dissolution in the acidic test solution while increasing dissolution in the
neutral test solution. This suggests that the risk of adverse events due to the
sustained release characteristics at the early stage of dissolution can be reduced,
and the risk of reduced bioavailability can be inhibited in these preparations.
Accordingly, it was confirmed that by setting the added amount of hydroxypropyl
cellulose acetate succinate (AQOAT LF or AQOAT MF; Shin-Etsu Chemical) to an

appropriate value between 0 and 50%, it is possible to design a preparation in which

dissolution behavior with the ratio of dissolution rate in the acidic test solution to
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Exanple 2 300 ng of donepezil hydrochloride (Ei sai Co.
Ltd.), 750 ng of Ethocel 10FP 5 (ethylcellul ose, Dow
Chenmi cal Conpany), 750 ng of Eudragit L100-55 (Rohm
GmH & Co. KG, 1170 ng of |actose and 30 ng of
nmagnesi um st earate (Ml linckrodt Baker, Inc.) were

dissBItRM rafe i (Y hélitral 464 JHILRIN (RdsSIulior #Ht@er‘ﬁﬁa ééﬂii%rlest solution /
and made into tablet using an Autograph AGO

cisgfilofPiete AP ey QSR by hall e e Dorl Bl

I anet er con ainin ezl | or|
AT gt 3»@“' et e x e e

i sali . of Ethocel 10FP

éﬁ'@lsﬁa Lt’g?mﬁ 9@@0 L@BW'@%H%B@”@@%‘%” repcheq$03p or more at the

Eudragit L100-55 (Rohm GrbH & Co. KG, 1395 ng of
'atelsﬁﬂ%gfsdléﬁ@mg@nng of nagnesium stearate (Mallinckrodt

15 Baker, Inc.) were mxed in a nortar. 200 ng of this

m Naxt,eTatzde & staaws thad effedis ofra combbriationusiatlgyleallulose and

Aut ogr aph AGS000A ( Shi mazu Corporation) to obtain a
Eudtadit E100VohltiSsolutiombehaviait @ﬁth@mréFélf?itiw. Ad8oMpared to

donepezi| hydrochloride. The results of dissolution

Conbpirtidé Exahii® 11 WhitARIPtains BEETIS %tl‘ﬂylg&ﬁﬂgsémt \%s confirmed in

onepezi | hydrochloride (Ei sai

o BerbdbR S S &ﬁ%@s@@gﬂe@%@a@ st
1okl s g BRI AR e s o

so!uﬁgpg@] dzﬁg,mo m Xfai%ﬂf %13%3? g%,ré%g gre@(gn:fg'tbﬁﬁ r?%lgaitt%st solution

obtain a tablet with 8 nmin di amet er contai ning 20
(disgaﬁjufdﬁn EIRdp e pc%ﬂe&ﬁplgppaé disppiutiongigte i the neutral test solution)

di ssolution test are shown in Table 2. Exanple 5 300
decnggsed vdiindissaiutionyitneschl ori de (Eisai Co. Ltd.), 375 ny

of Ethocel 10FP 5 (ethylcellul ose, Dow Chem cal
[TabGw@Bpany), 1500 ng of Eudragit L100-55 (Rehm GrbH & Co.

KG, 795 ng of |actose and 30 ng of magnesi um stearate

(Mal l'i nckrodt Baker epi yad in a nortar. 200

ng of this mxture vvasTAglnE‘lnﬁe into tabl et

usi ng an Aut ograph AGS000A ( Shi mazu Corporation) to

obtain a tablet with 8 mmin dianmeter containing 20 ng
of donepezil|l hydrochloride. The results of

id—Table 2
EXAMPLE 21 COMPARATIVE EXAMPLE 1
HOUR | .. TEST TesT [ TesTsoLumoNA/] [hour] . TEST TEST | TEST SOLUTION A/
SOLUTION A | SOLUTION B | TEST SOLUTION B SOLUTION A | SOLUTION B | TEST SOLUTION B
1h 12% 8% 1.50 1h 27% 19% 1.41
2h 19% 13% 1.46 2h 41% 27% 1.50
3h 25% 19% 1.32 3h 50% 33% 1.52
ah 29% 23% 1.26 4h 57% 37% 1.54
5h 32% 26% 1.23 5h 63% 1% 1.54
6h 35% 29% 1.21 6h 67% 44% 1.54
8h 39% 34% 1.15 8h 73% 48% 1.53
10h 43% 38% 1.13
12h 46% 41% 1.12
14h 49% 44% 1.11
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Exanple 6 300 ng of donepezil hydrochloride (Ei sai Co.
Ltd.), 183 ng of Ethocel 10FP (ethyl cell ul ose, Dow
Chemi cal Conpany), 1500 ng of Eudragit L100-55 (Rohm
GmH & Co. KG, 987 ng of lactose and 30 ng of

magnesi um stearate (Mllinckrodt 15Baker, Inc.) were

M Mékdovep SRIGEDF EAEATRSPC B8 %é'fh?éiél'f-lﬁsdﬁﬁlé 98|9fher on the

and nade i'nto tablet using an Autograph A

kARG 5P A R B Bl B
sholfgpifae %%Bg'vﬂjﬁ%'f 2t Gl AN %&%@ﬁ&ﬂ?ﬂ@lf‘%ﬁsﬁeﬂc polymer

of FEth 10FP (et hyl cell ul ose
but Gﬂ@ﬁﬂ"&gr-')d éfrﬁ) e%@@ﬁeﬁ@ SHGRHPERED mqro@ﬂ%s'om@ﬁﬁp
GroH & Co. KG, 795 ng of D-mannitol and 30 ng of
Wﬂg@?&!’#'@%@ﬁbﬁi’aﬂ@?{tmqu ithee Kruglt Hewewer, it wes conéirmaed in
mxed in a nortar. 200 ng of this mxture was taken
Exaapdesf@earich2d wiradi edntagisngudnagitut 1@ amd AABATAL, respectively that
(Shi mazu Corporation) to obtain a tablet with 8 mmin

dissol et time GadE griolomge i hath eéstoanatis? Al arty @0 ebiutibh 8 .and effect
The results of dissolution test are shown in Table 3.

of s@éﬂ%ﬂcﬁréaé‘sééhér@é&ﬁﬂsﬁﬁ?% é&co?hﬁllsfﬁeﬁobv"ﬁﬁﬁﬁg Y8 enteric polymer
added to and m xed wth 300 ng of 5donepezi |

t 7 0
mto?ﬁ P%@Flbﬁg%g@s%o%x%ﬂglelscg-'l'dr@oe’i,pg\n@?arﬂ&[fgoﬂ’%ﬁd 2?3 Bfratio of
dissplftbRdels bl g o ﬁf%[gﬁlﬁ'iﬁpgwh%é?'l“lﬁ Bst¥lfen o disoluon
Sod th t heat
ratei 156 g poSreneal MarbatBrine oG st sabites: @sel depdate in the
(Mal l'inckrodt Baker, Inc.) was added to and m xed with
acidtth@Sa ppldiond %&Wv%ratqmthﬁgnwtwlﬁegt selutien)eexhikited 0.34 and
taken and nade into tablet using an Aut ograph AGS000A
0.7 aiSherdiaselution fioveatfi 3 hput, sespectivelya anadt waswionfirrBedithatrthe above
di ameter containing 20 ng of donepezil hydrochl oride.

ratioltfetheadissdlation ratess the dhanot #et salt thesbofn the atidit eolition to
Exanmpl e 9

dissolution rate of the drug or the salt thereof in the neutral solution decreased with
dissolution time after dissolution time of 3 hour. In particular, Example 23 showed
that 90% or more of the drug was released in the 50 mM phosphate buffer, pH 6.8
within 8 hours which is the estimated as the upper limit of large intestinal arrival time

in humans and it is believed that the preparation according to Example 23 is

extremely useful.
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a tray dryer, and sieved

e size. After sizing, 1 g
Inc.) based
d and m xed. A rotary

to make the granules into
er containing 10 ng of
00 ng 150f the tablet.
are shown in Table 3.
nepezil hydrochl oride
Et hocel 10FP

| Conpany), 1500 ng of
yl cel I ul ose acetate
), 795 ng of |actose and
te (Mallinckrodt Baker,

J ot

The

N ngso ||yU| OXY " 9;
k. ) \BB%d ni etk

n_a nolgar].

&1 shi®"g o Ches
was taken and nmde into tabl

200 nmg of this mxture
et using an Autograph

AG5000A (Shinnazu Corporation) to obtain a tablet with

8 mMmin dianeter

Exe it Sxadfie 47

cont ai ni ng

20 ng of donepezil

e results of dissolution test are
Exanpl e 13

The dissolution tests were carried out using tablets prepared in Examples 27

to 31. The results of the dissolution tests

are shown in Table 8 and in Figures 7 to 9.

According to the present invention, it is evident that the matrix type sustained-release

preparation has the properties of ensuring dissolution with low pH dependence of the
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300 ng of donepezil hydrochloride (Ei sai Co. Ltd.),
375 ng of Ethocel 10FP (ethyl cellul ose, Dow Chem cal
Conmpany), 1500 nmg of AQOAT M- (hydroxypropyl
met hyl cel | ul ose acetate succinate, Shin-Etsu
Chemical), 795 ng of |actose and 30 ng of nagnesi um

basield?ag @ thd ok tihatekt 86iheBadiff stabBof ki RidH %99 of BllGwing the ratio
nortar. 200 ng 5 of this m’xture was taken and made

o B BB Rty tion o e

: it ai njn .of, donepezi | drachloride, The .
aissPHT et BB S i SERE ool BELTR 185 nisrL Bt solution
. anpl e 14 130 g. of donepezil hydrochloride (Eisai Co. )
(d'SSEiiut?%Jr} Fajg n i RO iSebFORAP SOt rate N thssReutrg) fest solution)
Chem cal Conpany), 624 ? of Eudragit L100-55 (Rohm
to besdlprreased. atity 1atr$tags of dissplutian: as thadissoldtivadestpraceeds.
granul ator. Wet granul ation was carried out by adding
The dneseprepasatiariauexhubited th 99 % for mateoftbe apyd was! retdased in the
(HPC-L; Ni ppon Soda Co., Ltd) dissolved in a suitable

50 neiphdspbtitepbofféd, ot 8@ within® hbirs wihishus the ébiimated as the upper
resulting granules were heat-dried in a tray dryer,

limitftargeam@atihal Apval ink e nhlatkisl 4redit 58 BBl R Pinge thedd er

sizing, 1 g of magnesium stearate (Mallinckrodt Baker,
preﬂa?&ﬁénsbé\%egd%h%lg off) granul es was added and m xed,
and a rotary tabFetting nmachi ne was used to nake a
tablet with 8 mmin dianmeter containing 10 ng of
donepezil hydrochloride in 200 ng of the tablet.
Opadry yell ow (Col orcon Japan Limted) was used to
give the resulting tablet a water-soluble filmcoating
contai ni ng 20 hydroxypropyl nethylcellulose as its
mai N conponent (coating anount: 8 ng/tablet),
resulting in filmcoated tablet. The results of
di ssolution test are shown in Table 4. Exanple 15
130 g of donepezil hydrochloride (Eisai Co. Ltd.),
6249 of Ethocel 10FP (ethylcellul ose, Dow Chem cal
Conpany), 780 g of Eudragit L100-55 (Rehm GvbH & 25
Co. KG and 988 g of |lactose were mxed in a :
granul ator. Wet granulation was carried out by adding
an aqueous solution of 52 g of hydroxypropyl cellul ose
(HPC-L; N ppon Soda Co., Ltd) dissolved in a suitable
amount of purified water to this m xture. The
resulting granules were heat-dried in a tray dryer,
and sieved to obtain the desired granule size. After
sizing, 1 g of magnesium stearate (Mallinckrodt Baker,
5Inc.) based on 99 g of granules was added and m xed,
and a rotary tabletting nmachi ne was used to nmake a
tablet with 8 mMmin dianeter containing 10 ng of
donepezil hydrochloride in 200 ng of the tablet.
Opadry yell ow (Col orcon Japan Limted) was used to
give the resulting tablet a water-soluble filmcoating
cont ai ni ng hydroxypropyl nethylcellulose as its main
conmponent (coating anmount: 8 ng/tablet), 10resulting
in filmcoated tablet. The results of dissolution test
are shown in Table 4.
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Exanpl e 16 1309 of donepezil

Ltd),
Chem cal

gr anul at or.

[Talil

ch]

780 g of Ethocel
Conpany) ,

hydr ochl ori de (Ei sai

10FP (ethyl cel |l ul ose,

Dow

Co.

858 g of Eudragit L100-55 (Rehm
GmH & Co. KG and 754 g of

@Hir?j
esired g

ul ose (HPC-L; N ppon Soda Co.
sui tabl e amount of pur
resul ting granul es wer
and sieved to obtain the

| actose were mxed in a
Wet granul ati on was 15carried out by
ng an aqueous solution of 52 g of hydroxypropyl

Ltd) dissolved in a

this

m Xt ure.

The

a tray dryer,

ranul e size.

After

sizing, 1 g of magnesium stearate (Mallinckrodt Baker,
Inc. ) based on 99 g of granul es_was added and m xed
and a rot &xmrl&tﬂ?ettl ng 20 npchi ne vvas us EMAMPLEPRke a
Ha{?ﬁ)l etestv t[h GEgYM If NESTSCROMINGY c%hﬁl %ﬂlc ESPl | TEST SOLUTION A/
nBHHHPONA || SOHPTIONR| EBESF SRALUTION B0 0 1$°'—|=' A | SQLUKONE | TEST SOLUTION B
Ghadry 29|l ow sl or con Jbi®ahn Li rtli! ed) 2a%d usetb% p 1.87
ghye t hewxrlesul 8sng t abl et1.2 Waf eenpol ubhis |fi | naoating 132
gant al rgzd hydesxypropyl f@thyf cen| ul ose%gs 1t gr4Thi N 1.06
GRITPONERL, [(Coar{ iy am 0.8 TREPT € se% [ESUT 6401 1 N 0.93
:é) ‘II;;;G?}Q‘;C:JDL ?I._ iy E; I'TIc Ic: t Cs‘.’li’la Ul i?g%l.l | ;JHTdb/E p L 0.85
&k ;ppp773\% hy.dr Pﬁm nri. de (qﬁfsc i clhl 1 td Gﬁ% QQ’)Qa‘Wf 0.78
Bhpcel 8BHP (p¥yllcel | ul o, | Dowstheni JAt |Comp®ly 0.77
069 ofseiydr agn4% L100- 55 €. R6hn) GabH & C8% {KG) @#te] 598 0.81
9h¢f | awtdse weqse|m xed igwesal gf aom| at orszu\Mét  97% 0.84
@h fnul aiab g Wagask f7 1'1 €0 Qids [OY| AQRl] NG Qo JAUCObES,, 0.86
SUlUtTOom of 52 g of  nydroxypr opyt—cettutose (HPCT
—ShNppor—Seta—Co——tteh—a+ss9 vet—t+r—ea—stttabl ottt
of —pur.l fi igm%&gi_t_o_t_h_e_nj_x:;\ljrﬁer_and th MF"IE? Ona
vy by T35, e A5 ] TR e ol s | @y TE88, o, 00 | T SOLTONS
L S R T MR L i R L VL 75 AT 178 WO
T TR ewm_ﬁ%, 1.30
dht o rBleqry 1% etti ng whi n 5 usédtlo f ofiRe 1.14
wabl et entotlh 8 B9 {n di anereer] cpntal ni n2®d ny es JLO 1.01
dephepezset [hydr peh] or i de 1004200 ngh pf t hewt|abl etz 0.90
Rpdry Melll ow gfeplorcon Jpgaan L! gk ed) 7R] uSegbei P 0.82
ShVE TTRer eLS_Ui,.éé‘iﬂ rabt Elo., €8, FOT UE [T TREDRT T a5
AN SIS PBAR TS NGOANEY 21 7 RN WO 7 AT
0| o cdSPdy ¢ Bl The (GR0Y (b 2] o ALl oAb 094
4hp shPwklin TOI# ¢ 4. ExaRYlle [Lg4h 96% 100% 0.96
EXAMPLE 31
HOUR | . TEST TEST | TEST SOLUTION A/
SOLUTION A | SOLUTION B | TEST SOLUTION B
1h 29% 21% 1.39
2h 43% 36% 1.20
3h 52% 51% 1.03
4h 61% 66% 0.93
5h 69% 80% 0.86
6h 75% 21% 0.82
8h 83% 100% 0.83
10h 88% 100% 0.88
12h 91% 100% 0.91
14h 94% 100% 0.94
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1512 g of nmemantine hydrochl oride (Lachema s.r.o.
Czech Republic), 28.89 of Ethocel 10FP

(ethyl cel l ul ose, Dow Chenical Conpany), 36 g of
Eudragit L100-55 (R8hm GrbH & Co. KG and 39.6 g of
| actose were mxed in a granulator. Wet granul ation

E fnéaal ER4 5Py addi ng an aqueous solution of 2.4 g
( X&? ydroxypmg)l‘Jé 5)cel | ul ose (I PC-L; N ppon Soda Co.

vq:le?st? e‘(f%ﬂx:h dfssotitiod bt%%\aﬁ)@r%ﬁtpg h%'r‘h'af:éﬁﬁcéi%oméaosmon
ef he mx ure, and e Esul ranul es wer
heat dried ay, drier ey t
cont@HEngig%em@ay r@e E»ﬁgrogﬁwgq ﬁe dﬁspg.plo dl.?ﬁ wgﬁe r(g%l& o"ﬂt usmg the
magnesi um st ear at e I\/allln kr odt Bake I nc. ‘1' E P
prema@orbﬁoata&aﬁﬂ@ghﬁd Qe samPIes,ans Campaaia xgmples. The
tabl etting machine was used to forma tablet with 8 mm
dlssphjtlgnatﬁ@tseyem@@rchgmztberfglI@mngetmnw%g of test solutions at a
hydrochloride in 200 ng of the tablet. 25 Exanple 19
pad@iedradjuatmyeyfesd tprnjrdaccirdance evithRhsadisdutidn test metthods of the
of nnemanti ne hydrochl oride (Lachema s.r.o.), 28.8 g

Jap&iedd PRsehadéidRis syl 4. eTheldisslutidmeSiewetacarried out by use of a
Conpany), 36 g of Eudragit L100-55 (Rohm GrbH & Co.

test @uﬂ%ﬂqﬁn 434 Sciffc tbacifagoaha diesedoiufion BIE3RUEIRY test

granul ati1on was carried out by adding an 5aqueous
[ of hydroxypropyl cellulose (HPC L
so'”ﬂf?*ﬁ%%n fgrfthégfb\ﬂu d) dissolved in a suitable amount
of purified water to the m xture, and the resulting
granul es were heat-dried in a tray drier, and sieved

to obtain_the desired granu] e size. er S|Z|ng, lg
of TREbRELtia st earthl & 8)@' \ogierasd Séféﬁ' I nc. based

on 109 ¢ ofnaéanules was added and m xed, and a ro Xﬂ .
t albeet selutiomBishi nS0wad pbesphiae buffesopld €8 fuffer of 50" ml sodium
resulting in a conpression-nolded product with 8 nmin
phosphlzate tsefutimsmividh i pid atusted efithduydspehloric lagith tecle fomipH 6.75 to
and 20 ng of nemantine hydrochloride in 220 ng of the
pH ®@B4ayuct . Opadry yel |l ow (Col orcon Japan Linited) was
used to give this conpression nolded product a
wat er - sol ubl e film coating containing hydroxypr opyl
nethylcellulose as its main conponent (coating anount:

Nﬂé ﬂ%t%lng&é(Srfﬁé{gt\&éggcﬂ uifaiéd"frﬁgﬁé dritRtiBhs oﬂﬁ?emantme

OW ng conparative exarrp are given

g e Sb8 o Kot BrlsA i sl i hé*&?%ﬁ%ﬁed by =
HPL(,n gﬁgltylsl%nme%od aft rar%grtfnla\r/'s?ngﬁydrocﬁwlonde was fluorescent labeled by

Fluorescamine. The conditions for fluorescence labeling and HPLC analysis are
typically as follows: After sample solutions (1 mL} collected with dissolution time
was mixed with borate buffer, pH 9.0 (USP, 9mL), an acetone solution (5 mL)
containing Fluorescamine (1.2 mg/mL) was added and stirred enough. Water (10
mL) was also added into the above solution and mixed to obtain a test sample. The
test sample was analyzed by HPLC. HPLC analysis was performed under

measurement conditions of measurement column; CAPCELL PAK UG120 C18
52
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300 ng of donepezil hydrochloride (Ei sai Co. Ltd.),
- 750 ng- of -Et-hocel- -10FP (et hyl cel | ul ose, Dow Chem cal
Company), 1920 ng of |actose and 30 ng of nmagnesi um
stearate (Ml linckrodt Baker, Inc.) were mxed in a
nortar. 200 ng of 25 this m xture was taken and nade

SR8 Sy AL SR ARG e oo
AT B B0 i 5l ki Pors

Conpar ati ve Exanple 2 300 of done
fluorgsgened Hetecter «%psaﬁlorwaveleagyh / @Er@Cﬁ@n wavelengile F 3Qmm /
5 (ethylcellul ose, Dow Chem cal Conpany), 2295 ngy of
474he)t ose and 30 ng of magnesi um stearate (Ml linckrodt
Baker, Inc.) were mxed in a nortar. 200 ng of this
m Fherdisslatior kests arte padered asiraplablets sibtgined in Examples 40 to
Aut ogr aph AGG000A (Shi mazu Corporation) to obtain a

42 driPt8inp \él'réth/egEﬂHi‘nPlb 41 AR e toCeVHIdate! Tkl offEBin @nteric polymer on
donepezi| hydroch oride. The results of dissolution

e YERerti ity GFFE e AN By ctpfegi gy & e
1 hyl II I Chem cal Co ,
walg A5G 3%§5rfe§ity L100°55"  Rom GrbH & 0o S and

re. ed i r.anul at or. t
&%mﬁeragﬁe%ﬁ@ rﬁegewmsﬁ" &6 i) Dl dhe Antiiailimer but
sol ution of 4. of hydroxypropyl cellul ose 'gHPC L;
contain lewu@sgoshowedﬁhamas%m}%on Fatg of inementing fydrachloride was
of purified water to the mixture, and the resultin
inhibjtechigl ke fraer 30 e 40% at the dtasglutlmymﬁ ¢fet hown dous |aer\¢ga of
to obtain the desired granule size. After sizing, 0.3
dissglutionmatmebinendsigearthe aalt thérleoh rkihedacidiakest sdlutior) to dissolution
based on 99.7 g of granules was added and nmi xed, and a

rates¥ thé ABhE oP tHE Salt dr@btt infbe mghan@st\@&uﬂaac(dtseoruenomrate in the
tablet wth 8 mmin dianmeter containing 10 ng of

acidioReP §5Iu|l|PHWj’|é¥c{hﬁHri e irMtr&Se el b st étﬁuﬁ&f)'v?és cJﬁ‘ﬁant without

results of dissolution test are shown in Tab

chaﬁgﬂp Hedj g%olhﬂ%g%ﬁ?é; doﬁclHB%“tﬁéH H’é?xcfé@{grﬂﬁ@e% 40 t]o_ 2 Whlcﬁl contain

accor dance ofponent "anoun
onent was d,.in nortar. 20
the ﬁp IgROlymer ngﬁén gﬁt ggtqﬁ [atg %I'Té l%ﬁﬁﬁnﬁ%kgﬁn%cﬁlonde at the
Aut ogr aph AGB000A ( Shi mazy Cor ation obt ai n
early $iaqg ofo ﬁt#@%o'Wé%W@S Dieh ‘%l@ﬂ taaty ‘?‘H“B? e drxemple 4,
cont ai n| ng g% of donepezi I hydrochl ori de.
andiitbwas pgntum@n! |dﬁsqbwthrerﬁte af memanting hyd@shl@@d@ G be
"
inhibited at the early stage of dissolution. Moreover, it was also confirmed in these

Examples that the ratio of dissolution rate of the drug or the salt thereof in the acidic
test solution to dissolution rate of the drug or the salt thereof in the neutral test
solution (dissolution rate in the acidic test solution / dissolution rate in the neutral test

solution) decreased with the dissolution time.
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[ Tabl e 11] COVWPARATI VE EXAMPLES 00C OsL | | |
SC61 94 000 EXAMPLE 23 Iwe | losz

[Table 9]

TABLE 9

EXAMPLE 40 EXAMPLE 41
HouR | . TEST TesT [ TesTsowmona| | wour] .. TEST TEST | TEST SOLUTION A/
SOLUTION A | SOLUTION B | TEST SOLUTION B SOLUTION A | SOLUTIONB | TEST SOLUTION B
1h 10% 12% 0.91 1h 26% 20% 1.33
2h 14% 18% 0.81 2h 39% 30% 1.32
3h 18% 22% 0.80 3h 49% 39% 1.25
ah 19% 27% 0.70 ah 57% 46% 1.23
6h 22% 34% 0.64 6h 67% 56% 1.20
8h 23% 41% 0.57 8h 7% 63% 1.22
12h 28% 49% 0.57 12h 87% 70% 1.24
EXAMPLE 42 COMPARATIVE EXAMPLE 4
sour | .. TEST TEST [ TESTSOLUTIONA | [wour| . TEST TEST [ TEST SOLUTION A/
SOLUTION A | SOLUTION B | TEST SOLUTION B  SOLUTION A | SOLUTION B | TEST SOLUTIONB
ih 10% 21% 0.49 1h 40% 37% 1.09
2h 14% 32% 0.44 2h 57% 51% 1.12
3h 18% 39% 0.46 3h 66% 60% 1.10
4h 20% 44% 0.46 4h 74% 69% 1.08
6h 25% 59% 0.42 oh 86% 80% 1.07
8h 29% 64% 0.46 8h 91% 84% 1.08
12h 35% 66% 0.51 12h 97% 94% 1.03

Next, dissolution tests were performed using tablets obtained in Example 43
and Comparative Example 5, in order to evaluate effects of an enteric polymer on
dissolution behavior of the preparations containing memantine hydrochloride and
Eudragit RSPO as the water-insoluble polymer.

Comparative Example 5 which does not contain the enteric polymer but
contain Eudragit RSPO showed that a dissolution rate of memantine hydrochioride in
the acidic and the neutral test solutions was not less than 90% at 2 hours, a ratio of
dissolution rate of the drug or the salt thereof in the acidic test solution to dissolution

rate of the drug or the salt thereof in the neutral test solution {dissolution rate in the
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acidic test solution / dissolution rate in the neutral test solution) was constant without
change in the dissolution time. On the other hand, Example 43 which contains the
enteric polymer showed that dissolution rate of memantine hydrochioride at the early
stage of the dissolution was much lower than that in Comparative Example 5, and it
was confirmed that dissolution rate of memantine hydrochloride could be inhibited at
the early stage of dissolution. Moreover, it was also confirmed in Example 43 that
the ratio of dissolution rate of the drug or the salt thereof in the acidic test solution to
dissolution rate of the drug or the salt thereof in the neutral test solution (dissolution
rate in the acidic test solution / dissolution rate in the neutral test solution) decreased
with the dissolution time.

[Table 10]

TABLE 10

EXAMPLE 43 COMPARATIVE EXAMPLE 5

Hour | . TEST TEST | TEST SOLUTION A/ HOUR | .. TEST TEST | TEST SOLUTION A/
SOLUTION A | SOLUTION B | TEST SOLUTION B SOLUTION A | SOLUTION B | TEST SOLUTION B
1h 31% 26% 1.16 1h 67% 87% 0.77
2h 46% 44% 1.04 2h 95% 90% 1.06
3h 57% 59% 0.96 3h 9% |  94% 1.02
4h 64% 68% 0.94 4h 96% 95% 1.01
6h 74% 86% 0.86 h 97% 94% 1.03
8h 83% 90% 0.92 8h 95% 93% 1.02
12h 91% 97% 0.94 12h 94% 93% 1.01
Example 1

300 mg of donepezil hydrochloride (Eisai Co. Ltd.), 1500 mg of Eudragit L.100-
55 (ROhm GmbH & Co. KG), 1170 mg of lactose and 30 mg of magnesium stearate
(Mallinckrodt Baker, Inc.) were mixed in a mortar. 200 mg of this mixture was taken

and made into tablet using an Autograph AG5000A (Shimazu Corporation) to obtain
55



10

15

20

pot loeL 1 | 0091 1 QZ17 CE owe 1: 100N3A I esl3 Dow
Chem cal Lul421:1 w421:1 WA40OH SH N- ETSU CHEM CAL
Meggl e
a tablet with 8 mm in diameter containing 20 mg of donepezil hydrochloride. The
results of dissolution test are shown in Table 1.
Example 2
300 mg of donepezil hydrochloride (Eisai Co. Ltd.), 750 mg of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 750 mg of Eudragit L100-55 (R6hm GmbH
& Co. KG), 1170 mg of lactose and 30 mg of magnesium stearate (Mallinckrodt
Baker, Inc.) were mixed in a mortar. 200 mg of this mixture was taken and made
info tablet using an Autograph AG5000A (Shimazu Corporation) to obtain a tablet
with 8 mm in diameter containing 20 mg of donepezil hydrochloride. The results of
dissolution test are shown in Table 2.
Example 3
75 mg of donepezil hydrochloride {Eisai Co. Ltd.), 750 mg of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 750 mg of Eudragit L100-55 (Réhm GmbH
& Co. KG), 1395 mg of lactose and 30 mg of magnesium stearate {Mallinckrodt
Baker, Inc.) were mixed in a mortar. 200 mg of this mixture was taken and made into
tablet using an Autograph AG5000A (Shimazu Corporation) to obtain a tablet with 8
mm in diameter containing 5 mg of donepezil hydrochloride. The results of
dissolution test are shown in Table 2.
Example 4
300 mg of donepezil hydrochloride (Eisai Co. Ltd.), 750 mg of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 1500 mg of Eudragit L100-55 (R6hm
GmbH & Co. KG), 420 mg of lactose and 30 mg of magnesium stearate (Mallinckrodt
Baker, Inc.) were mixed in a mortar. 200 mg of this mixture was taken and made into

tablet using an Autograph AG5000A (Shimazu Corporation) to obtain a tablet with 8
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Mal ['i nckrodt (ow. NAME OF COVPONENT Donepezil . HC

Et hocel 10 FP Eudragit RS PO Eudragit L100-55

Eudragit L100 ACI QAT LF LACTOSE (Fl owLac 100)
MAGNESI UM STEARATE | pfloi Exanple 24 3.5 g of
donepezil hydrochloride (Eisai Co. Ltd.), 37.89 of

mnﬁh@émletér%?\téuﬁtd@/ﬂz@m of @6epd\M j|6idle. CPAB283Its Of
.4 g of Eudragit L100-55 (Rohm H & Co. KG and

d|35703 &ﬂtégft al-@g S%8 itk TaI en%t ose 200M nmanufactured by DW
Xe

poration) were m in a granulator. Wt
ation was carried out by addi ng an agueous
Exa‘jﬁﬁ%ﬁ on of 2.8 g of hydroxypropyl cellulose (HPC L

ot "B i iananea hybrdeiod @ %é'nﬁﬁdﬁﬁq)e%?éﬁnﬁ?q? #@hocel 10FP

granul es were heat-dried in a tray and siev
(ethy&paﬂytq*ﬁen Dome Chesnieal Conpanyle 1500 éngbyf Euﬁfﬁﬁﬂ Lh@@-ﬁ5 (Rohm
After sizing, 50 ng of calciumstearate (Merck KGaA,
Gmbkt &lad(G), M95CGegriiggiobased Fhmeodenagnesiugr staarals (Mallinckrodt
was added and m xed, and an Autograph AG5000A ( Shi nmazu

Baleoy mmr)anérermixmisin@mmo. 288 eng of thip nestsire wasthiled and made into
product with 8 mmin dianeter containing 5 ng of

tabRe0SiPgZr ADWHrash AGSGIDA (Bra%zaq;@bofétﬂarg e diedin aMablet with 8
a conpression pressure of 1200 Kgf.

mm in diameter containing 20 mg of donepezil hydrochloride. The results of
dissolution test are shown in Table 2.
Example 6

300 mg of donepezil hydrochloride (Eisai Co. Ltd.), 183 mg of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 1500 mg of Eudragit L100-55 (R6hm
GmbH & Co. KG), 987 mg of lactose and 30 mg of magnesium stearate (Mallinckrodt
Baker, Inc.) were mixed in a mortar. 200 mg of this mixture was taken and made into
tablet using an Autograph AG5000A (Shimazu Corporation) to obtain a tablet with 8
mm in diameter containing 20 mg of donepezil hydrochloride. The results of
dissolution test are shown in Table 2.
Example 7

300 mg of donepezil hydrochioride (Eisai Co. Ltd.), 375 mg of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 1500 mg of Eudragit L100-55 (R6hm
GmbH & Co. KG), 795 mg of D-mannitol and 30 mg of magnesium stearate

(Mallinckrodt Baker, Inc.) were mixed in a mortar. 200 mg of this mixture was taken

and made into tablet using an Autograph AG5000A (Shimazu Corporation) to obtain
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Exanpl e 25 15700 g of donepezil hydrochl oride (Ei sai
Co. Ltd.), 2700 g of Ethocel 10FP (ethylcell ul ose, Dow
Chenmi cal Conpany), 2100 g of Eudragit L100-55 (Rohm
GH & Co. KG and 4250 g of |actose were mixed in a
granul ator. Wet granul ation was carried out by addi ng

ata@retaﬂuﬁetﬂﬁmﬁﬁldﬁmefér%n?aﬁﬂﬁg@o ARG émbﬁéé? The
(HPC- L; Nippon Soda Co., Ltd) dissolve n a swtab e

restﬂ{?mlsg’éluﬁfiﬁ lté%t%qe‘%{)% ihorddig 320m xture, and the

resulting granul'es were heat-dried in a fluidized-bed
Exaﬁmg and sieved to obtain the desired granul e size.
rr sizing, 0.3 g of magnesi um stearate

i SWIRAE O PurliRg '@t?éﬁggf%sﬁgﬁanm@ﬁ&ﬁﬁﬁ@o% mg of
was used to forma tablet with 8 mmin di anet
dongpazihhudreghioridey Edsai demdidi 37 hing ethihsicel éOFH (thlcmjlulose

of the tablet. Opadry purple (Colorcon 25Japan
Dow Cinenedal Gempasy)] 1500gngefttheiragit W 0DES (RéhetGmbH & Co. KG),
wat er-sol uble filmcoating containing hydroxypropyl

705may oy i actbbe bpd DMy dfswymmxyfmopvlcuwmos(eqem(tmg NippoSoda Co.,
8 ng/tablet), resulting in | mcoated tablet. Exanple .

Ltd)2§na GRe %lﬁfurémtmmlh%m&m&?at(&%b@ 3¢th§; é:f
27009 of Ethocel 10FP 5 (ethylcellul ose, Chem™al

E%; an?§l 4?%8&893@ EFE‘??‘E?%“&Q‘Q%W%&%%@%@{@ with the dried
sl RO B O L BN
AutrB EBaGoAdsbimes! pﬂt&?f% 5t o, i 18 ?L@uﬁ%w in diameter

ranul es were heat-dried in a fluidized-bed drier, and
containisg Ahmaref demereril hydragstaridsy Em@ﬁ@ﬁ@t@fﬁsswfw test are

sizing, 0.3 g of magnesium stearate (Mallinckrodt
showakeTabled. ) based on 99.7 g of granul es was added and
m xed, and a rotary tabletting nmachine was used to
ExampﬂeTQa tablet wwth 8 mmin dianmeter containing 14 ng
of donepezil hydrochloride in 200 ng of the tablet.

Op3d0ymg oF MoRepbsll AyGeehibrRNEiddl C6 d&td’\PSTBSﬁQ of Ethocel 10STD
give the resulting tabl et a wat er - sol ubl’'e film coati ng

(ethyleefRBLE! Bb@vgcﬁ%%iéafw 5@%\1’%;3 Egﬁé{gﬂ%dd -85 (Réhm

In corrponent coat i ng a

SR Ceo Rl oF g By i 5?@9?%f‘*ﬁ%ﬁtew&%ﬂ@a"mcﬁodt
Bak%rl@% OC% fyggg d“ gméﬁ la%% gbl%so- %Ufﬁﬁ”éﬁﬁﬂ(e” and made into

tablet using an Autograph AG5000A (Shimazu Corporation) to obtain a tablet with 8
mm in diameter containing 20 mg of donepezil hydrochloride. The results of
dissolution test are shown in Table 3.
Exampie 10

300 mg of donepezil hydrochloride (Eisai Co. Ltd.), 375 mg of Ethocel 100FP
(ethylcellulose, Dow Chemical Company), 1500 mg of Eudragit L.100-55 (R6hm

GmbH & Co. KG), 795 mg of lactose and 30 mg of magnesium stearate (Mallinckrodt
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20 & Co. KG and 4420 g of lactose were mxed in a
granul ator. Wet granul ati on was carried out by adding
an aqueous sol ution of 250 g of hydroxypropyl
cellulose (HPCG- L; N ppon Soda Co., Ltd) dissolved in
a suitable anount of purified water to the m xture,

Bakf%r‘,qnb!? %veg;@ggihég W9 aGh8R4t eS00RIFoN R mikitli’fwiaB t8ken ancélI made into

urdi'ze _ rier, and sieved to obtain the desire

o AP BAEord AHobi e S horERER, Wlaing bt vin
f I : d d, m xed, d

mmgt oAk SORARINA g i epaF biosTiarsie  Tife pesubipty

. in diameter containing 14 ng of donepezil
dissoydicpclesbanesghawn bobalilg df the tablet. Opadry purple
(Col orcon Japan Limted) was used to give the
Exapydellli ng tabl et a water-soluble filmcoating
cont ai ni ng hydroxypropyl nethylcellulose as its main
c ofPag ehtoriepedil giraduarnitle (Bisaiypd3éblaftBthocelsi0RR (ghyleellulose,
filmcoated tablet. The results of dissolution test

Do ChertieanTCoMpaay), 862 RBFIEGHEGHitE 100-53 @RBhé GfbH & Co. KG) and
1050 g of donepezil hydrochloride (Ei sai Co. Ltd.),

1 : Hial
0300t 80 L RAcl T (LA 34 Sy 4 g n s

solufin o6, EBPh{E% Prokl) KOTMOSE PG TNERER o, Oy diissolved
in aZARGS A R At io &g e TH 8Rbog crapuip were

sui tabl e appunt of .purified water tqQ the m xture, -
hea@ﬁﬂ‘*?’ Heatay Ay eh gt sirved io qetan H@a@esamcﬂarw%s'ze- After sizing,
fluidized-bed drier, and sieved to obtain the desired
1 g gt exagnesisiny steargtedMallingliedt Balgergins:) bagasken 9@ g of granules was
stearate 15 (Mallinckrodt Baker, Inc.) based on 99.7 ¢
addefl apdanixeds Avertandidbtetting mechits wasdisedriotraalye the granules into a
tabl etting machine was used to forma tablet with 8 nm
tablétwith 8atrein diamietémdargaihing 0 edg ebdemszadil hydrochloride in 200 mg
hydrochl oride in 200 ng of the tablet. Opadry purple

of tHeCRbMtC ahelr@BaRs b HisseRtionasstsrebHowvrdinvEatBes,
resulting tablet a water-soluble filmcoating

E aﬁgﬂé abni ng hydroxypropyl methylcellulose as its main
X conmponent (coating anmount: 8 20ng/tablet), resulting

| "3l 6PBRREpEAPhYdrocRfidb BN TE L) 5875 Wi BPElftRel 10FP

are sho I'n
(ethylcellulose, Dow Chemical Company), 1500 mg of AQOAT LF (hydroxypropyl
methylcellulose acetate succinate, Shin-Eisu Chemical), 795 mg of lactose and 30
mg of magnesium stearate (Mallinckrodt Baker, Inc.) were mixed in a mortar. 200 mg
of this mixture was taken and made into tablet using an Autograph AG5000A
(Shimazu Corporation) to obtain a tablet with 8 mm in diameter containing 20 mg of
donepezil hydrochloride. The results of dissolution test are shown in Table 5.

Example 13
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Table 8 and Figure 8. Exanple 29 1400 g of

donepezil hydrochloride (Eisai Co. Ltd.), 3500 g of

Et hocel 10FP (ethylcellul ose, Dow Chenical Conpany),

2520 g of Eudragit L100-55 (Rohm GvbH 25 & Co. KG and

6118 g of |lactose were mixed in a granul ator. Wt

gr &80 mgidddorepezit bydiantlaride {BisaidGonptdy)) 3¥Guegus Ethocel 10FP

sol ution of 420 g of hydroxypropyl cellul ose (HPC L;
(ethhicefivios8pDawdBhenlital )C oS} )Y 8800 nd of GGATT

of purified water to thegmmg()ture, ag;:d tlge@r eg\ﬂﬂﬂiﬁggibxypropyl

metﬁ?l@él&hl@ﬁe\é%bﬁaté%@bc%itécsﬂiﬁaﬂsﬂ CH iésﬁ'z’gsé Rfc_{ éffact&%dand 30

sieved to obtain the desired granule's o g
o feBenfir s LIRSUIEELERLA . BB PUASEH 8herr. 200 mo
of 1 i Yk ek G Bt B 4 BT 5 PR Aopon
Shiof done ezibq&ydrﬁﬁhj oride in 200 ng of the tablet.
(Shipiazst GomaTalieR) 19 QRIAIN T fRRIC With Baam in-dameter cantaining 20 mg of

the resulting tablet a water-soluble filmcoating
donepgzibydraghleyideo s wsyits ek disgotidion ket ereashawrs imiiable 5.

conmponent (coating anmount: 8 10ng/tablet), resulting
Examplé 1#m coated tablet. The results of dissolution test

are shown in Table 8 and Figure 8. Exanple 30

11580 @ off datweypEziiydrostiongd (Bishided Et@ 3 3120g dFEdhdcel 10FP

2500 g of Ethocel 10FP (ethylcellul ose, Dow Chem cal

(BOm4osa D4H s FESBYL SAL5 ) T o G

co. AL 85 YRR R F Gl Pt v
can GBI BB S ory oo b

. and.the_resul.tin ranul es were heat-dried in a o
N"“"%’PS‘?%‘?% e tsa‘é&s Gﬁgeﬁfe%dﬂcﬁ SyitaPleIamo Lok O PHTified waer todhis mixture.
Eéanul e size. After si zi.ng,. 0.3 g of magnesium
The gsulling gramylesmere hert-dried mnrdray drver,)arshsiesed to obtain the
of

_ granul es was added and m xed, and a rotary
desifeshgrantiengjzanditansizing, Liged magrfesiumasteatste (Mailinek®dtBaker,
in diameter containing 23 ng of donepezil
Inc.)ibasedain 99 igdef grandle8 was afidéd antiahixet; ak® adiotaryadbletting
(Col orcon Japan Linmted) was used to give the

machéigﬁ%e?s'ninﬁed tdhRikeda vHIEF will® BURN IR dibMet&ddiibining 10 mg of
g hydroxypropyl nnethylcellulose as 1ts mai
donepREN PYERSCHIGRI IME0G Ry B theBablet. Opadry yellow (Colorcon Japan
Limited) was used to give the resulting tablet a water-soluble film coating containing
hydroxypropyl methylcellulose as its main component (coating amount: 8 mg/tablet),
resuiting in film-coated tablet. The results of dissolution test are shown in Table 4.
Example 15

130 g of donepezil hydrochloride (Eisai Co. Ltd.), 624 g of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 780 g of Eudragit L100-55 (R6hm GmbH &

Co. KG) and 988 g of lactose were mixed in a granulator. Wet granulation was
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ng/tablet), resulting in filmcoated tablet. The
results of dissolution test are shown in Table 8 and
Figure 9. Exanple 31 1150 g of donepezil hydrochl oride
(Ei sai Co. Ltd.), 2200 g of Ethocel 10FP 5
(ethyl cel |l ul ose, Dow Chem cal Conpany), 2100 g of

g
carfredlbatby abding-arbagiRebin sautibkofs? d@)h@?gxﬁaﬁyl%éﬂﬁlose (HPC-L;

| act ose were mixed in a granulator. Wt granulation
; resedp gt 4 ' | it e :
N R G - S Sl T2 st R Rbi R ol it s mixture.
[ I i sui e amount of rifi [
et flo% BhyEE Vol AL PR By P Bl 8 e
ceskga S et oCmabrosbi A2 B parer
of magnesi um stearate (Mallinckrodt Baker, Inc.) based
Inc.phased pnPhg of geanyles wasaddegeandimixead, aad a eptaristabletting
rotary tabletting machine was used to forma tablet
magakiing wasroaeidtodnake adabled miithi §imig ik Biangetef cdotadmingill0 mg of

hydrochloride in 200 ng of the tablet. Qpadry red

donefekib hpdriochipiale ihi200trad)of Was tasletd Opadiywgetiode(Colorcon Japan
resulting tablet a water-soluble filmcoating 15

LimRea) @8 uBad iy ghaxtheleBylinGRabt 6Slatef-8sRIbASTilnt Bo&fdcontaining
conponent (coating anount: 8 ng/tablet), resulting 1n

vl B8Rk ) bsq Wty Bl Lamgndl SoELtd S e g motaben

resiffifia i 4 G0REHIPREY: ShBESH ok frdBliGa ks 8 shBunjn Table 4
Ta Ie] 12 shows amounts (ng) of each component in one

Examile&at ed tablet. 25 [Table 12] EXAMPLE 38 Ce

130 g of donepezil hydrochioride (Eisai Co. Ltd), 780 g of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 858 g of Eudragit L100-55 (Rohm GmbH &
Co. KG) and 754 g of lactose were mixed in a granulator. Wet granulation was
carried out by adding an agueous solution of 52 g of hydroxypropyl cellulose (HPC-L;
Nippon Soda Co., Ltd) dissolved in a suitable amount of purified water to this mixture.
The resulting granules were heat-dried in a tray dryer, and sieved to obtain the
desired granule size. After sizing, 1 g of magnesium stearate (Mallinckrodt Baker,
Inc.) based on 99 g of granules was added and mixed, and a rotary tabletting
machine was used to make a tablet with 8 mm in diameter containing 10 mg of
donepezil hydrochloride in 200 mg of the tablet. Opadry yellow (Colorcon Japan
Limited) was used to give the resulting tablet a water-soluble film coating containing
hydroxypropyl methylcellulose as its main component (coating amount: 8 mg/tablet),
resulting in fiim-coated tablet. The results of dissclution test are shown in Table 4.

Example 17
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130 g of donepezil hydrochloride (Eisai Co. Ltd.), 832 g of Etocel 10FP
(ethylcellulose, Dow Chemical Company), 962 g of Eudragit L100-55 (R6hm GmbH &
Co. KG) and 598 g of lactose were mixed in a granulator. Wet granulation was
carried out by adding an agueous solution of 52 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 were heat-dried using a tray drier, and sieved to obtain the
desired granule size. After sizing, 1 g of magnesium stearate (Mailinckrodt Baker,
Inc.) based on 99 g of granules was added and mixed, and a rotary tabletting
machine was used to form a tablet with 8 mm in diameter containing 10 mg of
donepezil hydrochloride in 200 mg of the tablet. Qpadry yellow (Colorcon Japan
Limited) was used to give the resulting tablet a water-soluble film coating containing
hydroxypropyl methylcellulose as its main component (coating amount: 8 mg/tablet),
resulting in film-coated tablet. The results of dissolution test are shown in Table 4.
Example 18

12 g of memantine hydrochloride (Lachema s.r.0. Czech Republic), 28.8 g of
Ethocel 10FP (ethylcellulose, Dow Chemical Company), 36 g of Eudragit L100-55
(Rohm GmbH & Co. KG) and 39.6 g of lactose were mixed in a granulator. Wet
granulation was carried out by adding an aqueous solution of 2.4 g of hydroxypropyl
celiulose (HPC-L; Nippon Soda Co., Ltd) dissolved in a suitable amount of purified
water to the mixture, and the resulting granules were heat-dried using a tray drier,
and sieved to obtain the desired granule size. After sizing, 1 g of magnesium
stearate (Mallinckrodt Baker, Inc.) based on 99 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 memantine hydrochloride in 200 mg of the tablet.

Example 19
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6 g of donepezil hydrochloride (Eisai Co. Ltd.), 12 g of memantine
hydrochioride {Lachema s.r.o.}, 28.8 g of Ethocel 10FP (ethylceliulose, Dow
Chemical Company), 36 g of Eudragit L100-55 (R6hm GmbH & Co. KG}and 45.6 g
of lactose were mixed in a granulator. Wet granulation was carried out by adding an
aqgueous solution of 2.4 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 were heat-dried in a tray drier, and sieved to obtain the desired granule size.
After sizing, 1 g of magnesium stearate (Mallinckrodt Baker, Inc.) based on 109 g of
granules was added and mixed, and a rotary tabletting machine was used for
tabletting, resulting in a compression-molded product with 8 mm in diameter
containing 10 mg of donepezil hydrochloride and 20 mg of memantine hydrochloride
in 220 mg of the product. Opadry yellow (Colorcon Japan Limited) was used to give
this compression molded product a water-soluble film coating containing
hydroxypropyl methylcellulose as its main component (coating amount: 8 mg/tablet},

resulting in film-coated tablet.

The following comparative examples 1 and 2 are given to illustrate the
excellent effects of the matrix type sustained-release preparation according to the

present invention,

Comparative Example 1

300 mg of donepezil hydrochloride {Eisai Co. Ltd.), 750 mg of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 1920 mg of lactose and 30 mg of
magnesium stearate (Mallinckrodt Baker, Inc.) were mixed in a mortar. 200 mg of

this mixture was taken and made into tablet using an Autograph AG5000A (Shimazu
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Corporation) to obtain a tablet with 8 mm in diameter containing 20 mg of donepezil
hydrochloride. The results of dissolution test are shown in Table 1.
Comparative Example 2

300 mg of donepezil hydrochloride {Eisai Co. Ltd.), 375 mg of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 2295 mg of lactose and 30 mg of
magnesium stearate (Mallinckrodt Baker, Inc.) were mixed in a mortar. 200 mg of
this mixture was taken and made into tablet using an Autograph AG5000A (Shimazu
Corporation) to obtain a tablet with 8 mm in diameter containing 20 mg of donepezil

hydrochloride. The results of dissolution test are shown in Table 5.

Example 20

7 g of donepezil hydrochloride (Eisai Co. Ltd.), 37.8 g of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 22.4 g of Eudragit L100-55 (R6hm GmbH
& Co. KG) and 68.18 g of lactose were méxed in a granulator. Wet granulation was
carried out by adding an aqueous solution of 4.2 g of hydroxypropy! cellulose (HPC-
L; Nippon Soda Co., Ltd) dissolved in a suitable amount of purified water to the
mixture, and the resulting granules were heat-dried in a tray 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
single-punch tabletting machine was used to form a tablet with 8 mm in diameter
containing 10 mg of donepezil hydrochloride in 200 mg of the tablet. The results of
dissolution test are shown in Table 4.
Examples 21 to 23 and Comparative Example 3

In accordance with component amounts in Table 11, each component was

mixed in a mortar. 200 mg of this mixture was taken and made into tablet using an
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Autograph AG5000A (Shimazu Corporation) to obtain a tablet (tablet weight: 200 mg)

with 8 mm in diameter containing 20 mg of donepezil hydrochloride. The results of

dissolution test are shown in Tables 8 and 7.

[Table 11]
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Example 24

3.5 g of donepezil hydrochloride (Eisai Co. Ltd.), 37.8 g of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 22.4 g of Eudragit L100-55 (R6hm GmbH
& Co. KG) and 73.5 g of lactose (Pharmatose 200M manufactured by DMV
Corporation) were mixed in a granufator. Wet granulation was carried out by adding
an aqueous solution of 2.8 g of hydroxypropyl ceilulose (HPC-L; Nippon Soda Co.,
Ltd) dissolved in a suitable amount of purified water to the mixture, and the resulting
granules were heat-dried in a tray drier, and sieved to obtain the desired granule size
by a power mill. After sizing, 50 mg of calcium stearate (Merck KGaA, Darmstadt,
Germany} based on 5000 mg of granules was added and mixed, and an Autograph
AG5000A (Shimazu Corporation) was used to make a compression-molded product
with 8 mm in diameter containing 5 mg of donepezil hydrochloride in 202 mg of the
product, with a compression pressure of 1200 Kgf.
Example 25

700 g of donepezil hydrochloride (Eisai Co. Ltd.), 2700 g of Ethocel 10FP
(ethyicellulose, Dow Chemical Company), 2100 g of Eudragit L100-55 (R6hm GmbH
& Co. KG) and 4250 g of lactose were mixed in a granulator. Wet granulation was
carried out by adding an aqueous solution of 220 g of hydroxypropy! cellulose (HPC-
L.; Nippon Soda Co., Ltd) dissolved in a suitable amount of purified water to the
mixture, and the resulting granules were heat-dried in a fluidized-bed drier, and
sieved to obtain the desired granule size. After sizing, 0.3 g of magnesium stearate
(Mallinckrodt Baker, Inc.) based on 99.7 g of granules was added and mixed, and a
rotary tabletting machine was used to form a tablet with 8 mm in diameter containing
14 mg of donepezil hydrochloride in 200 mg of the tablet. Opadry purple (Colorcon

Japan Limited) was used to give the resulting tablet a water-soluble film coating
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700 g of donepezil hydrochloride (Eisai Co. Ltd.), 2700 g of Ethocel 10FP
(ethylcellﬁlose, Dow Chemical Company), 1900 g of Eudragit L100-55 (R6hm GmbH
& Co. KG) and 4450 g of lactose were mixed in a granufator. Wet granulation was
carried out by adding an aqueous solution of 220 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 were heat-dried in a fluidized-bed drier, and
sieved to obtain the desired granule size. After sizing, 0.3 g of magnesium stearate
(Mallinckrodt Baker, Inc.) based on 99.7 g of granules was added and mixed, and a
rotary tabletting machine was used to form a tablet with 8 mm in diameter containing
14 mg of donepezil hydrochloride in 200 mg of the tablet. Opadry purple {Colorcon
Japan Limited) was used to give the resuiting tablet a water-soluble film coating
containing hydroxypropyl methylcellulose as its main component (coating amount: 8
mg/tablet), resulting in film-coated tablet.

Example 27

700 g of donepezil hydrochioride (Eisai Co. Ltd.), 2700 g of Ethocel 10FP
(ethylcellulose, Dow Chemicél Company), 1900 g of Eudragit L100-55 (Rohm GmbH
& Co. KG) and 4420 g of lactose were mixed in a granulator. Wet granulation was
carried out by adding an agueous solution of 250 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 were heat-dried in a fluidized-bed drier, and
sieved to obtain the desired granule size. After sizing, 0.3 g of magnesium stearate

(Mallinckrodt Baker, Inc.) based on 99.7 g of granules was added and mixed, and a
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rotary tabletting machine was used to form a tablet with 8 mm in diameter containing
14 mg of donepezil hydrochloride in 200 mg of the tablet. Opadry purple (Colorcon
Japan Limited) was used to give the resulting tablet a water-soluble film coating
containing hydroxypropyl methylcellulose as its main component (coating amount: 8
mg/tablet), resulting in film-coated tablet. The results of dissolution test are shown in
Table 8 and Figure 7.
Example 28

1050 g of donepezil hydrochloride (Eisai Co. Ltd.), 3780 g of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 2240 g of Eudragit L.100-55 (R6hm GmbH
& Co. KG) and 6538 g of lactose were mixed in a granulator. Wet granulation was
carried out by adding an agueous solution of 350 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 were heat-dried in a fluidized-bed drier, and
sieved to obtain the desired granule size. After sizing, 0.3 g of magnesium stearate
(Mallinckrodt Baker, Inc.) based on 99.7 g of granules was added and mixed, and a
rotary tabletting machine was used to form a tablet with 8 mm in diameter containing
15 mg of donepezil hydrochloride in 200 mg of the tablet. Opadry purple (Colorcon
Japan Limited) was used to give the resulting tablet a water-solubie film coating
containing hydroxypropyl methylcellulose as its main component (coating amount; 8
mg/tablet), resulting in film-coated tablet. The results of dissolution test are shown in
Table 8 and Figure 8.
Example 29

1400 g of donepezil hydrochloride (Eisai Co. Ltd.), 3500 g of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 2520 g of Eudragit L100-55 (R6hm GmbH

& Co. KG) and 6118 g of lactose were mixed in a granulator. Wet granulation was
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carried out by adding an aqueous solution 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 were heat-dried in a fluidized-bed drier, and
sieved to obtain the desired granule size. After sizing, 0.3 g of magnesium stearate
(Mallinckrodt Baker, Inc.) based on 99.7 g of granules was added and mixed, and a
rotary tabletting machine was used to form a tablet with 8 mm in diameter containing
20 mg of donepezil hydrochloride in 200 mg of the tablet. Opadry red (Colorcon
Japan Limited) was used to give the resulting tablet a water-soluble film coating
containing hydroxypropyl methylcellulose as its main component (coating amount: 8
mg/tablet), resulting in fim-coated tablet. The results of dissolution test are shown in
Table 8 and Figure 8.
Example 30

1150 g of donepezil hydrochloride (Eisai Co. Ltd.), 2500 g of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 1800 g of Eudragit L100-55 {(R6hm GmbH
& Co. KG) and 4220 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., Ltd) dissolved in a suitable amount of purified water to the
mixture, and the resulting granules were heat-dried in a fluidized-bed drier, and
sieved to obtain the desired granule size. After sizing, 0.3 g of magnesium stearate
(Mallinckrodt Baker, Inc.) based on 99.7 g of granules was added and mixed, and a
rotary tabletting machine was used to form a tablet with 8 mm in diameter containing
23 mg of donepezil hydrochloride in 200 mg of the tablet. Opadry red (Colorcon
Japan Limited) was used to give the resulting tablet a water-soluble fiim coating

containing hydroxypropyl methylcellulose as its main component (coating amount: 8

69



10

15

20

25

; 09L . MAL [l anj 0000 CP 31011013 lost 1 "Il

mg/tablet), resulting in film-coated tablet. The results of dissolution test are shown in
Table 8 and Figure 9.
Example 31

1150 g of donepezil hydrochloride (Eisai Co. Ltd.), 2200 g of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 2100 g of Eudragit L100-55 (RGhm GmbH
& Co. KG) and 4220 g of lactose were mixed in a granulator. Wet granulation was
carried out by adding an aquecus solution of 300 g of hydroxypropyl cellulose (HPC-
L; Nippon Soda Co., Lid) dissolved in a suitable amount of purified water {o the
mixture, and the resulting granules were heat-dried in a fluidized-bed drier, and
sieved to obtain the desired granule size. After sizing, 0.3 g of magnesium stearate
(Mallinckrodt Baker, Inc.) based on 99.7 g of granules was added and mixed, and a
rotary tabletting machine was used to form a tablet with 8 mm in diameter containing
23 mg of donepezil hydrochloride in 200 mg of the tablet. Opadry red (Colorcon
Japan Limited) was used to give the resulting tablet a water-soluble film coating
containing hydroxypropyl methylcellulose as its main component (coating amount; 8
mg/tablet), resulting in film-coated tablet. The results of dissolution test are shown in
Table 8 and Figure 9.
Examples 32 to 38

The film-coated tablets shown in Table 12 can be prepared according to the
methods described above. Table 12 shows amounts (mg) of each component in one

film-coated tablet.
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[Table 12]

38
a0
a4
42
77.4
-]
0.6
200
8
208

37
0
50
36
774
8
0.6
200
8
208

36
18
44
42
90.4
5
0.6
200
B
208

3
14
48
44
88.4
5
0.6
200
a
208

RN
12
54
as
914
4
0.6
200
a
208

32
12
54
a2
4
.6
200
8
208

EXAMPLE | EXAMPLE ] EXAMPLE EXAS!.;PLE EXAMPLE | EXAMPLE | EXAMPLE
i8
54
38
97.4 84.4
5
0.6
200
8
208

TABLE 12

Réhm
DMV intarnational
Nippon Soda
Mallinchrodt

VENDOR
Eisai
Dow Cheamical

tablet total (mg)

Opadry purple {mg/tablet) | Colorcon Japan
Film-coated total {mg}

Eudragit L100-55
Lactoss (Pharmatoss 200M)
HPC-L
Magnesium Stearate

NAME OF COMPONENT
Donepezil -HCI
Ethocel 10 FP

Examples 39 to 44 and Comparative Examples 4 and 5
5 In accordance with component amounts in Table 13, each component was

mixed in a mortar. 200 mg of this mixture was taken and made into tablet using an
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Autograph AG5000A {Shimazu Corporation) to obtain a tablet (tablet weight: 200 mg)

with 8 mm in diameter containing 20 mg of memantine hydrochloride.

[Table 13]
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Industrial Applicability

According to the present invention, in a matrix type sustained-release
preparation containing a basic drug or a salt thereof, which has higher solubility in the
0.1 N hydrochloric acid solution and the neutral aqueous solution, pH 6.0 than in the
basic aqueous solution, pH 8.0, the pH dependence of dissolution of the drug or the
salt thereof at the early stage of dissolution is reduced, and the ratio of the
dissolution rate of the drug or the salt thereof in the acidic test solution to the
dissolution rate of the drug or the salt thereof in the neutral test solution (dissolution
rate in the acidic test solution / dissolution rate in the neutral test solution) decreases
with dissolution time as the dissolution test proceeds (the ratio being lower at the late

stage than at the early stage of the dissolution test).
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3. The matrix type sustained-release preparation according to Claim 1 or 2,
further comprising a water-soluble sugar alcoho! which is at least one
selected from the group consisting of lactose, mannitol, erythritol, xylitol, and

sorbitol.

4. The matrix type sustained-release preparation according to any one of Claims
1 to 3, wherein the enteric polymer is methacrylic acid-ethyl acrylate
copolymer, and the water-insoluble polymer is ethylcellulose.

6. The matrix type sustained-release preparation according to any one of Claims
1 to 4, wherein an amount of the enteric polymer in the matrix type sustained-
release preparation is from 5 to 90% by weight based on 100% by weight of

the matrix type sustained-release preparation.
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1 to 8, wherein the matrix type sustained-release preparation is a tablet, a

granule, a fine granule or a capsute.

10. A method for manufacturing a matrix type sustained-release preparation
comprising the steps of:
mixing
(1) donepezil hydrochloride and / or memantine hydrochloride;
(2) an enteric polymer which is at least one selected from the group
consisting of methacrylic acid-ethyl acrylate copolymer, methacryiic acid-
methyl methacrylate copolymer, hydroxypropyl methylcellulose phthalate and
hydroxypropyl methyicellulose acetate succinate; and
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preparation conprising the steps of: mxing (1)

donepezil hydrochloride and / or nemantine
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net hacryl ate copol ymer RS and et hyl acryl at e- net hyl
nmet hacryl ate copol yner; and conpression-nol ding the
m xture obtained in the mxing step. 11. The nethod
for manufacturing the matrix type sustai ned-rel ease
preparation according to Caim 10, further conprising
granul ating the m xture obtained in the m xing step
prior to the conpression-nolding step.
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