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Our Raft EBob6 UFEMA/KAROW KAN MATRI X TYPE SUSTAI NED- RELEASE
PREPARATI ON CONTAI NI NG BASI C DRUG OR SALT THERECF,
AND METHOD FOR MANUFACTURI NG THE SAME Technical Field
5 The present invention relates to a matrix type
sust ai ned-rel ease preparati on contai niogqq a basic dru%

MAT RIX S RE (SUS BAINEDRRELEASEIRRERARATION SQNTANINGBASIC
preparation which not only inhibits the initial drug
DRWGrOR SAED THEREQF, AINDME THOBIFOR-MANUFEACTURING THE SAME

di ssolution) in a dissolution test, but also ensures
di ssolution with low pH dependence of the basic drug
or the salt thereof at the early stage of dissolution,

TechHEFiLPieWe di ssolution test. The present invention also
. rellates to a matri x type sustai ned- rel ease

Bk B i o B30 8 bt gb i pflratr
coneitg et beros sl fSiect otk S5bstar SRS 4 Prdration
. thereof in a neutral test solution (dissolution rate
which Rot ialy ighibits theleitial grug byt (rapicdaid feleaseriediataly,ater

neutral test solution) 15 decreases with dissolution

dissaltition) an atdiesdlation test dut alsaiensuses disselution withiow pH ¢ o

the early stage of dissolution. Background Art As o
dependence efitHeobasic dnay yr thepsalt thetexfat tine epdy stagensf, dissolution, in
sust ai ned-rel ease 20 preparation containing a

the dRIRGRItRINGEEC aThe/ pRsseny Mvehtion aldooietatbs @9 @ matrix type sustained-
concentrations of the drug to be nmaintained for a

reIeaE@Webér%‘ﬁoﬁtcoﬂ{aﬁhg‘éebéii dRlid 8FAisft théRIoRREWhich a ratio of a
co ccordi ng

centration. y, Dby achieving the

cosEATHE % 5 630 FATEPRr A Hafeorth o adlilodschen oo

dissdiior fata Bt 175 has sro o B AL eBeorR & Peuiesl S8 Solutip

(disspbganiatD DdnaASIc (o5t 361UFond iSSP Tatq Irfie REHFal test solution)
E0006 UP29W KAN

decreases with dissolution time at the late stage of dissolution, as compared to the

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 iong 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
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Our Ret &P0OBHIR2VUKADh of the drug i mediately after
adm nistration, thus potentially reducing adverse
effects, toxicity and the like due to the drug. In
general, the sustained-rel ease prepar ation contai ni ng

hed \NhIC IS hSIOl y actjve can be

blood fGacenifagianofbe cned eistly amter AGRuNIsl afion. tous paterdislly

5 reI ease coated ty e preﬁar_atl on, in which rel ease of
reduging agivetss e,ffe,qiﬁ.ttpaslqtmnw edikeidug todhe drigce of a core

particle or a core tablet containing a physiologically

adnigeaerhl the sustdinadgeleaseprdparationentainingrtbe drdg which is

matri x type preparation, in which the drug and a
physiglsdicallyesetivel casise brasifietdntd tio l?(bﬁtp?dpa?@tlf)ﬁé i1y a éhstamed-

t he preparation. Because drug release is af f ect ed
releaB&oatdd gb@' prépafatioRCirtRAicheldaieldithe Hf’\ﬁgels controliad by coating

sust ai ne rel ease coat ed pr epar at I ons coatin

o st 838 Bkl A6 EELAA0E,f 5 BBl sy o
wnhssgemm' {458 Ofal %Ew%gaéﬁ%frww& g ana

sust | ease atin eneral |y applied after
a sustgigedrr "=!$§ asecareintiobtecynites UMy nethecpreparation.
generally containing crystalline cellul ose or sucrose.
erfirug relgase is; affected by-Hhepnifiormiy iobthe eoating in the
| arge when nultiple layers of the sustained- rel ease
sustained-relgase eoated prepamtlomlsetheacqatmaamdutwnsomfrtheiwstained—
| arge anount of the drug, nmeking it harder to

releagdoatiag Gaveta lbeystri€ly tdrtralleds and produdtivity T@bRés Idw bécause of
sust ai ned-rel ease preparations have a structure in

long ¥4ty iu'i‘n%sdrFLi}ter?dthﬁ iRg Wsuﬁbmﬁeﬁa}% éimtg to granules,

present uni for my in t'"he” preparation
the shgﬁtﬂéloﬁtéé eas er?gf:fs a@ng?élﬁfj rlﬁ%@mg%@@ ﬁﬁgg:ete“estacked on

acof °drfﬁ§dqanér%@”§orﬁé%#‘rié Papils iR, o EoniSiiony. o

size PF{e,rpprratiop sended be farge: V'éﬁg@?t &uegé’pﬁh%dséﬁémed-
addition, it is easy to prepare the matrix ty

releagg £0ating @re applied Opwélparaapwamr@tmmamlarge emmmt of the

a large quantity of the drug, and a size of the
drug,omakismgat handed te administe? orally. :

On the other hand, the matrix type sustained-release preparations have a
structure in which the drug and the sustained-release base are present uniformly in
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

when it contains a large quantity of the drug, and a size of the preparation does not
-2
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Our Reft EReDe UR2OW/KIENOW KAN need to be | arge. Thus, the
matri x type sustai ned-rel ease preparations are nore
useful than the sustained-rel ease coated preparations
fromthe standpoint of productivity and smaller size
of the preparations. However, when the physiol ogicall

needdothe/large.ughus, thebastrix type gustained-telease, praparations angshore
follow ng problens generally occur when preparing a

usefuldhan the sustainesitreloase-coatéc praparatigns fiomdhe standpaint of
wat er - i nsol ubl e base: The first problemis that in a
prod@éthaylaHd Shallérsdize of tharpidparationde sust ai ned-rel ease
preparati on containing a basic drug or a salt thereof,
t i i A Siokdai b G id dregetld salt thereof,
tﬁ?@%ﬁ%hgﬁg@ Sltﬂiﬁ%)grll(‘tzét]r?rrgg"qiﬁ g%é'g% ciasrrlglbI% rrucﬁ | ower
S, i R
the fafppBFRotiefSerstall atiel g Bfbrifipds ABE fpestained
or the %alt t hereof, in ap :ixqﬁeou_s solvent is lower in
release prgparation sing,a yater-NsQIYRI® PaR8&e than in an aci dic

pH_range. Because the sustai ned-rel ease preparations

geHeg first proklemysithaldn a qﬂl&ﬁfayﬂoaﬁﬁﬁﬁ? adPa'?@;B? gystaing-release

that of the rapid-rel ease preparations, if a. )
prepaation ¢anainingsa basicrdrug @staaﬁaigﬂiﬁf@f cthecdigsalution rate of the basic

stomach is, prolonged, there are 15 risks of an _
drugLoretiip aait dherient withslissoiutiorotimeds geserallymach loweriie a basic test

basic drug or the salt thereof and onset of the

solufishy Harainadd a6tz tbsvediwish. Thisds beskuss solobiliynefthediasic drug or
the adverse effects is particularly serious in the

the &ithedof %n%ﬂe@y%ﬁﬂre% is B%e? M & ridifraPahd anidikaline ;|>H range

strong adverse effects and the basic drug and the salt

t. eof. ar t i

than i Bdkiodiar rhd BRlust g ststaifiddrolbats prébarptions generaly
rel ease rate of the basi r t r ; :

comprisgs & ek maurt Sh b iniior € ARHrelatB iGbarations, if
lower at the late stage of dissplution than at the

reteptian jmerafjes sHstanadkialeass Preparaor N omarh in Pialirded. there are
the dissolution speed of the basic_drug or the salt

risks okar unexpesied increass i blead coneenrieation @%Pmsmrm ¢rithe sait
acidic test solution is controlled with the ai m of

therevfoant ogsétiaf the adverd® affects involiedc rThie dskobthe onsetiof the

is, the rapid increase in blood concentration due to
adverse effects is particularly serious in the case of the basic drug or the salt thereof

with strong adverse effects and the basic drug and the sait thereof with a narrow
safety range of biood concentration.

The second problem is that the release rate of the basic drug or the salt
thereof from the matrix type sustained-release preparation is lower at the late stage
of dissolution than at the early stage of dissolution in the dissolution test. If the
dissolution speed of the basic drug or the sait thereof from the sustained-release
preparation in the acidic test 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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Our Ref)E00R6:UP28\36ANP20wW KAN pr ol onged retention time of
the drug or the salt thereof in stomach), in the case

of the sustained-release preparation with a short
gastric enptying tinme, this preparation is excreted

' . of . the drug remaini ng .in the preparation,
profofiged rif8Rif g o i dole Pabye e thapeet 7 Slambaet. in e case of the
different risk that pharmacol ogically effective 5 .
sust PR PEARATAlioN wWithta srorh gastEicamptyingstime, his preparation is
the water-insoluble matrix does not dissolve in the
excreted yaihumpsthof thesirug semaining inthe preparatios, thys dedreasing
di ffusion distance in the matrix that the drug nust

bioavailabilityhard pbsing apdiffereritoiskehatep callceffentiver
with dissolution tine. Thus, if the rel ease speed of
concémteatins willHot ®etdcHidvedgalt thereof is inhibited too
much at the 10 early stage of dissolution, there may
b | shetusk! - ' j - . .
P s 8 B UG Wl isBRLNE it LR nBL Bs8bBA thp gissolution
- jNi j ' i de the bod
test s 2R cospifertly %, Al 8lon fstaticHin 1 e that the rug must
r ation es . fromthe stopach to the snmall . .
pass fyERBH T ofder 1Bt reipasadlbaorion noge wibalesoidion tipe. Thus, i
urroundicP he preparati on becones neutral or weakly
the releasq spee gﬁh baris deug egthersaltitbereafiis inhibitadtoo much at the
preparation is excreted with nost of the drug
early stags of digsolutiomdhers maxrhe & highertriskdbat the rbattix. typaisaistained-
i s undesirable because it reduces the bioavailability
release preparation isextreiedosith mostof the diug nensdiningtn the preparation
phar macol ogi cal effects. The following related art

outsidthepody: Meréaver, 49 thd)Maltit fype SuSPAnsHTERIEE SJTeparation moves
rel ease preparations containing the basic drug or the

from §! dtoklaRhaBfthe Small iFRIsRRE, e dmgge%é%pééa RcFASs a pH

for exanple, a matrix preparati h*contains a
suroi 306 1 Woiat Bk 4ira B Yoy kAT v o
o o B Byt it R i
prepafRtarh pyisie e tykivs, Bieds phdesirapia bRpavepATeReTIe
bioavé]\izlaaliol.%l'ri]t(;30(1er tl?g E:I?\j]gt aﬁg %llvlegathle %r;\c:?tia%-tngi? tnhe pharmacological effects.

The following related art documents pertain to the matrix type sustained-
release preparations containing the basic drug or the salt thereof. .U.S. Patent No.
4,792,452 discloses, for example, a matrix preparation which contains a basic drug
or a salt thereof, alginic acid or a salt thereof, 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
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Our R&F BOOOBURSOBRACANI scl oses, for exanple, that a
pH dependent dissolution of a drug 4 Qur Ref: EO0006
UP29W KAN wi t h hi gher solubility in an acetic acid
buffer, pH 4.0 than in 1st fluid and 2nd fluid of the
Japanese Pharmacopoei a can be inproved by prepari ng ‘
with highei solubltityeinsan aceticaacidl syffer,\pH 40 thanuniist fuidand Znd Juid of
car boxyvi nyl polymer or methylvinyl ether- maleic

the Jﬁghﬁ@&e PRafracdposia tanibe imprevecby préparing roatix @bietst

. 6,287,599 5 discloses, for exanple, a matrix

conte?ﬁiﬂ@aé ?hté?[hd\ﬁ\blé hohihbRFa &ag:l»dagieingl B6lyhep lor methyivinyl ether-

ereof wth pH dependent s ITty, a pHindependent
malef BRIl ARG YRt Sfhont el L PRI 2P 000
el 4 B3 e SaBb ARG, Gy bRl or o s
theretgg 33'& ﬁé-hgtp%gdgé{ gﬂ&&ﬁ&f gt %ﬂeﬁqﬁcﬁéﬁh&?ﬁ@%y eatsﬁpr?ase and

pH-i ndependent rel ease of the drug, and their ) )
a pHrdepandsnt additive suph as aneriera base, an GEIRNIC ASHH and the like (which

elimnate or inhibit the aforenentioned risks of the
increases tha tisadiutionerate ofithe dnuigdrdm establat @b lagphl dreexeesswef 5.5).

above) and reduced bioavailability due to the

s udbwe Ve tHedeaidted lart dodumentsirelatd tdithe matrbriype sobtaimed-

descri bed above). That is, there is no disclosure of a

reled¥edRBpatdtiohs Himelidhly BOpHIAlpritaink réleasé f tHesaralglibhd their

of the basic drug or" the salt thereof in accordance

invel’éfroh%dé ot ﬁQYé 'hgegﬁﬁrrié)? el AW Yo %gnfil‘ih?tb-ortil'ﬂﬁbit '&lhé i al

urs I apl ease of the drug 1 mediately

after dissqlution) i ] ;
atorgipferias kst §Blonét BUANGTSS Bitent findh3RpFetbfiidkcrived
early stage of the djssplution test nd wherei -~
abovelard raftagers Biaavatbiiy e fa B9 st Saaed e tysfbristes (the
salt thereof in an 20 acidic test solytion to the .
secamdseblem daseribed abovale Thatis; thereds oo qisglosye of 2 Brepgration
ina neutral test solution (dissolution rate in the
whichaialionly iebibitsthetdissolution efdbe bastsdrugtar the seitdhereof in
neutral test solution) decreases with dissolution tine

accartiahtewithitiee eheigenmbntiinsthelbadyso, thatthecioitiahdagy burst (rapid
early stage of dissolution.

- release of the drug immediately after dissolution) is suppressed, but also reliably

provides dissolution with low pH-dependence at the early stage of the dissolution test,
and wherein a ratio of the dissolution rate of the basic drug or the Salt thereof in an
acidic 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 with dissolution time at the late stage of dissolution,

as compared to the early stage of dissolution.

Disclosure of Invention
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Our Ref: BOOOBARZMNVIKANNventi on 5 Qur Ref: E0006 UP29W KAN
Probl ens to be Solved by the Invention Taking a pH
environnent in the body into consideration, there is a
demand for the sustained-rel ease preparations
cont ai ni ng .a hasic, drug, which inhibit unexpected
i %6?@35?5&‘?9 gpfi’@@ %&%elm’?'&'!‘?rbns associated with the
r%pid di ssolution of the basic 5 drug fromthe
pri@kinga pbhenvranmentdn the bedy intd sonsigesatian, dherefis a demand for
reduced bioavailability associated with the

the systairgidreteass preparatimnsamintaining & basitidrug, whichliehibitiumexpected
demand for a matrix type sustai ned-rel ease

incre@saiar blbbd copoatPatiinitassobiréed withithe dapid disédlutidrebERe basic

which not only inhibits the initial drug burst (rapid
drug %Hgthre%r;@géﬁaﬂdﬁ%%ﬂﬁic}ﬁ ot Y detbasdd Hik oF ?edd%&ﬁttﬂoavaiiability

di ssol ution test, but al so ensures dissol ution

. t o .t
assoqi it the SHARIERGR e HerpBRHSUE . Phdls, e ¥ & demand for
wherein as.th i ssolution.test proceeds,.a
a malfi3Se 3ARiNCiiadse pteastlion Ponliid Btasirua o gk thereot,
..at the | ate stage, of dissolution, Accordingly, this is
whichynefeorly dnhigits thesinitial Arug byksp &rapicdrigrelease Igtmediately after
. reparation containing a basic drug or a salt thereof
dissojutiophirca dissaltiantest, but alsosensures disseiutioniwithiswoplli ¢
drug or the salt thereof in an acidic test-15 sol ution
dependercalobthel hasiodrugadrthefsaltitbetenfiat thie egrip stagecofdissolution, and
thereof in a neutral test solution (dissolution rate
wheréin dsiheadisshlatidrefdst ppdddedena/disohatidn $paut incd AelffalltBst solution
neutral test solution) decreases with dissolution
is high!dtthé |atk keadebfdissbfoR S A@béﬁ%qag,' s is%Pd m&‘ﬂaffﬁldthet fMatrix
the early stage of dissolution. particular, there
' . YR ai -rel : .
type st BncaTR o, reBafdioh oniing £ 3R dii of & Eiherect in which
.di ssol.uti,on of the 20 basigc drug or e salt thereof,
a ratiQ o7 BiSS QoD bt 1052 pSE i op e hai HiasB8t in ariatidiytest
t her eof, ecreases greatly with increased pH froma
solutipBdp Blsedion Aot cldag Posikidfubion 16 ek iiereBt ndb haviag test
t he Probl 6
solutic:ne(dislrsc(;h.ltice)gnS rate in the acidic test solution / dissolution rate in the neutral test

solution) decreases with dissolution time at the |ate stage of dissolution, as compared
to the early stage of dissolution. In particular, there is a demand for a matrix type
sustained-release preparation which is capable of controlling the dissolution of the
basic drug or the salt thereof, so that the solubility of the basic drug or the salt thereof

decreases greatly with increased pH from a near-neutral to a weakly alkaline.

Means for Solving the Problems
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Our Raff EBOD6 | HOZDN/KAROW KAN I n vi ew of these
ci rcunst ances, the present inventors have di scovered
as a result of exhaustive research that desired
obj ects can be achieved with the construction shovvn
bel ow, so as to reach at the present invention;
othsiewof theseicircumstangesc theopresget ipvesions ﬁmﬁmared as a
there is provide (1) a 5 matrix type

resuls oféxdiaustive ebssmreh thatdesired objecispan dienachiayedwith dhe:
drug or a salt thereof which has higher solubility in

consftuétion Shéwie befdw, &0 4s RrieAchGit Whé present irvemtiohr al
aqueous solution, pH 6.0 than in a basic aqueous

;gb ynﬂééri'%? 'é't Ev She 850dtoF 1178 ptednt inventiosthefd Fs provide (1) a

IS aspect, the neutral aqueous sol ution

o3y GRSl sy o o
s 8 PFReSoBER4 1 o D36 BEHENS gt g v
SRR S TIRTRI S S KUY, e

tests, a ratio of a dissolution rate of the basic
one entetjc golymer. s dn this iaspedl; thennewlzalaquequsseiLtion is HOMM
acid solution to a dissolution rate of the basic drug
phosphatehbuﬁat and itiee basiciaguebas $0lutivngs &&ohkt phaspiiate puffer.
pH 6.8 decreases with dissolution tine until a
di s predsephiriveBort alsohprobides € lifitHesmatrix ype sustainad-rélease
basic drug or the salt thereof in the 50 mM phosphate

prepgl‘gtﬂcoﬁraco?l’&ﬁ%@o it8m Q)O%he?ﬁlﬁ%@ Ai8sHItien i&sﬂfa%bbﬁﬁhg to the

aspect present invention, there is provided

Japa&ng%é?}’d}%‘aapgﬁbéla:gw \ﬁﬁq‘ dt éeoﬁlétlﬁﬂf‘?esfg %%thﬂtedf%rhussolution
v 1 RS S AR o 05 AR s o

t he dlssolutlonrate of theb C or_.the sal
dissgliiera ool 1oe6aic Evig OF i Sabsree! 194G SO SigsAnate buffer,
not nore than 60% at a dissolution tinme of 1 haqur. 8
pH 68 decteases with-dissautiomtimeautd adissplution fimesatwhich ghe dissolution
inthe 0.1 N hydrochloric acid solution is nore
rate pf tHechasit drugor ther salt tharedf@s/dha 56 mMphsisphatmbufferepti6.8 is
1 hour, still 25 nore preferably not nore than 40%
90%.

According to a preferred aspect of the present invention, there is provided (lll)
the matrix type sustained-release preparation according to item (J) or (ll), wherein in

the dissolution test according to the Japanese Pharmacopoeia paddle method for the

. dissolution tests, the dissolution rate of the basic drug or the salt thereof inthe 0.1 N

hydrochloric acid solution is not more than 60% at a dissolution time of 1 hour. The
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, stiil

more preferably not more than 40%.
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Our RefHR00R6;UPRBVIKANP29W KAN According to the nore .
preferred aspect of the present invention, there is
provided (1V) the matrix type sustai ned-rel ease .
preparati on according to any one of itens (1) to
(141 wherein in the dissolutiop test according t .
{ iAschisii 56 e migte dRtsrisErdpnact i theaensit nupniish there is
'8i aiﬁ‘buél on test, the ratio of the dissolution 5 rate
provige thamatriytyre svstainedsaleasereparation ageerding tyany one of
. hydrochloric acid solution to the dissolution rate of
items &)etq)a&], whereiy ipithe gissolutiontteet acsordingttn dhe Japanese
phosphate buffer, pH 6.8 is from0.3 to 1.5 at a
Pharniasepbeiai paddie methéd Sortherdissolition teise fthe adlio of tHeedissolution
ratio of the dissolution rate is from0.3 to 1.4,
rate Sftthelbasiy @rl.g@fmé@latxhéréaﬂr@tr{é 0.9 N hydra8hidric acid so,lultion to the
r

preferably omO0.3 to 1.2. 10 According to the still
clsscR3ch 26O OGS of b st Bt th3 SO ol e

‘ : . T _

PH 6 G0 TS ¢ HReahofting BFa Powys - HBre piagoiiy. e rati
Japanes.e Phar.macopoel ddl.e net hod. for. the

of tne, ARRRIERn cAY Baforn D foul 26 SHf it ratessby it 0.3 1013, most
drl19 or the s?lt thereof in the 0.1 N hydrochloric

prefegably frogn 013 ¥h1i2s not nore than 15 60% at a
di ssolution tinme of 1 hour, and the ratio of the
diAsserding 4o theystll srore peefered@spectiotthetpresent inventiore dhere is
in the 0.1 N hydrochloric acid solution to the

provided V) the matrbetype suistdihed-belease greparation becoralirig to any one of
thereof in the 50 mM phosphate buffer, pH 6.8 is from

itemsXIpto (UV{; WhHerain ift tHe SistolitioPitebt a@cdf?ﬁinﬁ t8QHE Japhbhése

a

preferably, the dissolution rate of the basic drug or

Pharh%%o?ééa’b pRAIE Rlethéd Fdane -d;soé&%ﬁﬁi'{ @%gltglé iggs&%ﬁ%tﬁgnraﬁ of the

solution'is not nore than 50% at _ _
basic?c’;rg# cg'cﬂé}é ts%ﬁqlié%,%f erfll-hoo‘r?r;l\rl bpgn}ogbgoﬁfa?:lbﬁa ?ﬁ%ﬁi%hﬁg not more than
0% 8 RS GhSo o Rl B B 54 5 basic
drug Befe,salf Bhereotinde D BN Rdsogloric acid siliion fo the dissolation rate
of the basic drug or ihe Salt thereef in the 50 mM phosphate buffor, pH 6.8 8 from 0.3
to 1.5 at a dissolution time of 3'hours. More preferably, the dissolution rate of the
basic drug or the salt thereof in the 0.1 N hydrochloric acid solution is 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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Our Ré&fF: EOVOBHURZBWHGANI so conpri se at | east one
wat er -i nsol ubl e pol yner. For exanple, the 8 Qur Ref:
E0O006 UP29W KAN present invention provides a matriXx
type sustained-rel ease preparation conprising: (1) a
basic drug or a salt thereof which has higher

presentlinvsntionyprovides @ maigxiyge sustained-relaase D&ﬂ%@?%%ﬁr ising:
a 50 nM phosphate buffer, pH 6.0 than in a 50 mV

(1) apaskpdrager sdlf thereqpﬂwr&iclo hashighar dolubititydma Qi N:hydrochloric
polymer; and (3) at |east one water-insoluble 5

acid B6ILHOE andAC SO ik rpﬁlosﬁhaterm!fmrppidfeeﬂ treah ims® SOtmMM phidsphate
present invention ere is provided the matrix type

buffe%ttﬂll%i.cg}gé E?ie%@f@né’ bﬁwcaﬁdmﬂeﬁ%mlawaa(sibnéheatbﬂms@mble

e salt thereof in which solubility of the

pol rE%F' Cc drug or the salt thereof in the neutral aqueous
y 'ution, pH 6.8 is at least twice its solubility in

L ARG B ARG oifor' oy SBnecht e Brosgfnishyh uitke &

solutlon

prowggpm matgix qumst@gpa-rgé)a@eﬂpp@ pﬁ%n‘tepr}is?ng ﬁ) the basic drug
sust ai ned-rel ease preparation also conprises

or the saltthensef inawbichiselhility|of the basisdrugo msai@thaseaf in the neutral
particularly preferred aspect of the present

aquecusesaiution, pH@ Bds iat leasb twide dtstsotubility im the bgsgie aqueous solution,
sust ai ned-rel ease preparation conprising (1) the basic

pH 8y BAd % nbioféttant el it Solubilibinhedieutral aquéous/ salttiomepH 6.0;
basic drug or the salt thereof in the 50 mM phosphate

f e ithe nfettix Bjge éustained-release
and {%1 d‘t‘?éasrtﬂslﬁ E ‘%\g%ﬁ% @@ﬁrf Z?ﬁergdl—?vgwd and i s! r%jte rmr!e

prepgréfl@ kb ﬁbféﬁ»{)é@é K%‘f %té%él é WaterInsBYuRB SoNREES According to a

east one enteric po yne

r nat veI th r
partifylgfy PleelEespsof i dréatrfBay Sy YGE 1§ BLoAEE the marix
wat er - i nsol ubl e 20 .Acc .
type suistained-giegse ey AT { GepREBINgs if] I s Brya or the salt thereof in
i nvention, there is also provided the
Whichpoi ity o Base e 96 g Sk inesapkindnaGo(mM RRSRRate bufer,
drug or the salt thereof in which solubility of the
pH €838 at leastiwice it eokbility intbedi mivhphasphase buffer, pH 8.0 and is not
hydrochl oric acid solution and the 50 nM phosphat e
mor® tHdrehalf péis6lubility inltheB0ontnM phosphate 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 polymer.

According to a particularly preferred aspect of the present invention, 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 hydrochioric 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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Our Ref: EQ006B28YWKAN ubi 1ity of the basic drug or the
salt thereof in the 50 nM 25 phosphate buffer, pH 8.0

is 0.2 ng/nmL or less; (2) at |east one enteric
polymer. 9 Qur Ref: EOOO6 UP29W KAN Al ternati vel y,

e e T

Accor dj parti cul arIy preferred aspect of the
least gne water ?ﬁFﬂH&Pd‘WI YP8re is also provided the matrix
sust ai ned-rel ease preparation conprising (1) the
bd&ce?r ding d¢ @pasticulpdy prefemedaspsert oftharpresentiovention, there is
solubility of the basic drug or the salt thereof in
also proyidedithe mattixdype sustaired-telease preparatioh chmphging\1) the basic
phosphate buffer, pH6.0is 1 ng/nL or nore, the

drug oplthebsalt therebf inhehibAghe sabitY of thech&sit Hrider ﬂ’féfsdlﬂhereof in
the 50 mM phosphate buffer, pH 8.0 is 0.2 ng/nL

the Ol ‘Pﬁﬁhydiﬁéhlbﬁé achl s&wtaﬁ dn@ind B@r@tﬁtjsrgasjtyp% B&fr i 'ag 6.0is 1

sat thereof in the 50 mM phosp

oL 58 AUERIS  Bh AN
phosgﬁa@&ﬁéroﬂg%ﬁﬂsepﬁmgm I?esp hat rtﬁ Is?pﬁb Iﬁ o( ﬁ@ baéac drug or

ri x type systajned-rel ease preparat|on al s
the Sg@&?ﬁfﬁeté‘ lf‘?)ébamm ehesPhate byffesrH 68 18 @Mﬁestﬁw%& solubility in
According to a particularly preferred aspect of the
the SQmMOﬁmaée}bug g pt-h&Oean%ls ra reeredhpndalfdtedsalubility in the 50
matri X type sustai ned-rel ease preparation conpri sing:

mM phbsphite baffére pHoB.0p (2)rattémst smlet enteric pofymier. wkiterhatively, the
solubility of the basic drug or the salt thereof is I

matriRtypd-sustainederelease srePaiiatidnialgs eohippises (aﬁaﬂeéﬂ éﬁé Water-
and the 50 mM phosphate buffer, pH 6.0 and is O.

msohliﬂéfﬁel ef.ess in the 50 MMV phosphate buf f er, pH 8 0,
the solubility of the basic drug or the salt

pilng o R S e doro
s 0 B B b o 1o
drug [(.fg% li ﬁ]@ztgfd 1%2%3 Clggglg“'ﬁ é:N g}tg)a? &;e\slﬁeﬁllly thereof is 1
mg/mL or more in the 0.1 N hydrochloric acid solution and the 50 mM phosphate
buffer, pH 6.0 and is 0.2 mg/mL or less in the 50 mM phosphate buffer, pH 8.0,‘ and
the solubility of the basic drug or the salt thereof in the 50 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 phosphate buffer, pH 6.0; and (2) at least
one enteric polymer. Alternétively, the matrix type sustained-release preparation also

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

Advantageous Effects of the Invention
10
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Our RéINBODE8 SIEBDWAANeast one wat er-insol ubl e pol yner. 25
Advant ageous Effects of the Invention 10 Qur Ref:
E0006 UP29W KAN According to the present invention, in
a matri x type sustained-rel ease preparation
containing a basic drug or a salt thereof, which has
hiAgerding taithe pregentinvistiony in anmatyixtype sustainad-release
solution and the neutral aqueous solution, pH 6.0 than
preparatioh eontaﬁﬁh? atspstoderugsor @ salt thergbf, &viich has higier solubility in the
dependence of dissolution of the drug or the 5 salt

0.1 NRRIr8ehioAt aciPsdlatiorny afiél #4e neitrall squelous sdlution, peo6.Octtian in the

and the ratio of the dissolution rate of the drug or

basictdé@é t stscflﬁ}f‘tfr?;ﬁ)fH 8:@ Illﬁ{ﬂe?plgcd 'e‘hdbﬁﬁée oﬁ@'s@bhﬁﬁnt&ftﬁé‘ﬁrug or the

utron rate o rug or t alt thereof in

s B o ) R R A1
RL- TS R R R R

~ the late 10 stage than at the early stage of e . . .

disscatipsurate pbfhe Gk or the Gattheser in e eitia) shisollandissolution
the risk of adverse events due to the sustained

rate incthe @sidic test solutiondtdissolution nate in-thel newral dest polution) decreases
di ssol ution can be reduced, and the risk of reduced

with Hissalutibhaild a$ the diasolattion tést pratedds (e ratio béiagriower, at the late
since 90% or nore of the drug contained in the

stag® iRiiPaethb WarRistags onthd dissdlation Gsst)t Fiony tiiseadissalotidre
rel eased in the neutral test 15 solution within 8

beha[%&%&?th@*}is%f! auvbhe vditsMuedodRe SlStaltRfeldass chathcteristics at
arge In

esti nal arrival tinme in humans, there is

o g BB R BB A o LR b

can B PEARL e HErg 908 el 5B EE pnea i e

of the present invention are shown below. 20, Brief
prepakation gacosding o theprasgst Invgniien ¢ag g6 e 10 9 pauigpl test

di ssolution profiles of donepezil hydrochlaride in, .
solution within 8 hours which is the estimated as the upper limit of large intestinal

arrival time in humans, there is little risk of decreased bicavailability due to the
sustained release characteristics, and it is believed that the preparations according to
the present invention are extremely useful. Advantageous effects of the present

invention are shown below.

Brief Description of Drawings |

Figure 1 shows the results of dissolution profiles of donepezil hydrochloride in
0.1 N hydrochloric acid solutions in the matrix type sustained-release preparations of
Examples 2 and 4 according to the present invention (control experiment:

Comparative Example 1);
11
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Our Refi EQOOGIIBRBVIKAN aci d solutions in the matrix type

sust ai ned-rel ease preparations of Exanples 2 and 4
according to the present invention (control
experinment: 25 Conpar ative Exanple 1); 11 Qur Ref:

2.sh th of
q"og&sfeﬁ gﬂwg%? e refaf 2 e [ﬁﬁ Sngpieag hydrochloride in
t he 50 mM phosphate buffer, H68|nthe mat ri x

the 50 eMophesphate bufier, pHB& in matwc sustaingraeleasarpteparations of

according to the present invention (control

Examplge 2 anth4 :accorstimg taathepreSentipvention (conkioh experimehbows

the results of dissolution profiles of donepezil

CompardtiveExanmple )n 0.1 N hydrochloric acid solutions in
the matrix type sustai ned-rel ease preparations of

EXigress shdws mﬁ@mft%fwlmc{ﬁggﬁgptésﬁﬁda %Ef hydrochloride in

i nvention; Figure 4 shows the of di Ion

0.1 Nhdrb Fimef c?fgﬁﬁﬁél’p_% g"”‘%@rﬂé{?m%uh&méd&ﬁelé&ﬂeparaﬁons of

phosphate b trrx

Exanﬁé%agﬂﬁ%ﬂgﬂﬁawa @Lt%ﬂﬁé%;s'?"” BT o5, % qure

sults Iutlon rofi|es of
dfﬁ% @z‘?F 818 *’Mtﬁ&! hion NOHEGérQJ’mF@PPé“ hydrpchloride in
sol utions | n the matrix ty e sustai ned-rel ease

the 5graM.phasphate buffer-pkh$.84p the matrix type:sustainedgelaasene
present invention (control experiment: Conparative

preparatians of Examples-14through dicaecordingte she present invention;
di ssolution profiles of donepezil hydrochloride in

t lirégure Srshols s esstiits Wf idiysolutidnGerdfiles dfftionepetil hy&w@ﬁlonde in
sust ai ned-rel ease preparations of Exanples 12 and 13

0.1 Nagydroehidtic aRid SEuses Pthel tt
exper i nlodc’ Cormparat; ve gxrgﬁtg&ew@ _S;ﬁ%élﬂlte}e?as%p{/\e’?arauons of

fi .
ExanigiEs 12341d 1o Bocofdigiothe Moo it a%ﬂﬁeﬁéswa%mo?
. type sustained-rel ease preparations o
combiait Bl 2 LYPe 111 oy

rding to the present invention;

Figure 6 shows the results of dissolution profiles of donepezil hydrochloride in
the 50 mM phosphate buffer, pH 6.8 in the matrix type sustained-release
preparations of Examples 12 and 13 according to the present invention (control
experiment. Comparative Example 2).;

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
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Our REfIE0808 UFTag/KAN results of dissolution profiles of
donepezil hydrochloride in test solution A and test

solution Bin the matri x type sustained-rel ease
preparations of Exanples 28 and 29 according to the
present invention; and 12 Qur Ref: E0006 UP29W KAN
FFigure 9%shaiwsithet fesulte efidissolatiod ipsefdes of dongpexili hydsoaloride in
donepezil hydrochloride in test solution A and test

test sBRItivhi D BnS tést SONRioHEB lin the ineErbctypbdustiinedrelease preparations of
preparations of Exanples 30 and 31 according to the

Exanﬁ'i@ssﬁﬁtanhlrﬂl’]eé\ﬁdd?& Eto%é rédet ifveintioa! T yi ng Qut the

I'nvention The pre [ nventl on w1l be explained in
detai|l bel ow by way of exanples and conparative
exan‘pl es, but the present invention is not limted

Ther e.a tticular limtations on the

Best &EQF OEIP%WU}Q PHEﬁ'@d 8‘? eof used in the present

i nvention. For exanple, the salt of tlaé all:{l C drﬁg
ud 88 Rr ﬁs?mié"\ﬁ@%h\t“"ﬂ? ?*Rlé'ﬁ?ﬁd'hdﬁ!ﬂﬂ owiRyLway ghexamples

organic or inorganic acid salt. Exanples of the salt
and comparative examples, hut thei present inventioruissoh limiteddbersto.
sul fates, acetates, phosphates, carbonates,
1] hpraaﬁno iparticwardimitatimsa:mthe biasioy/ ditgesr thecsaltithereof used in
i ke. Exanples of the basic drug or the salt thereof

the presefit invehlién.P FOF eRamply/ ehé sal of thal balsic dhuyg usedimiblie present
limted to, anti-denentia drugs such as donepezil

invenli¥f &) 'beeitHer af lé'& iHor ?Jl‘i’ib@&d’&éﬂf’eExéﬁples of the salt

rivastigmne tartr nmemant i ne hydrochl orid
inciudd ut3Fe Q%%E?%W@df@ﬂ*'b 5?‘3 tog; BPARE, S’“*’ hates,
citrate fone ’ I
carbog}@{t?%r'g?%tﬁgs agﬁ tes, gi?ré? %ﬁggnﬁﬂgetﬁn@. E)Jéﬁ'\p!es of the
droch| oride, ch enj an1ne nale te,. cinetjdine, -
basic 1Y dom 8ol theraphosad i e PRS RYSGR NG, byl avg) ot limited
drugs such as phenylephrlne hydrochlorlde
to, amr@@aenﬁaﬂm&wﬂwﬁ deneppaidudrechlaride.galantamine hydrobromide,
i sosorbide dinitrate, nicorandil and the like; anti-
rivasﬁgmmattammemﬂmiraJMramlaﬂdmdapﬂm amistyladika; anti-anxiety
ni f edi pi ne, nicardi pine hydrochloride, nilvadipine,
drugbgcoas Aurazdpanhhydrodrlonds, dlpeadoldm, tamdospipsne bittate,

rilma:;fzgz hydrochloride and the like; antihistamines such as diphe_nylpyraline
hydrochloride, chlorpheniramine maleate, cimetidine, isothipendyl 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, atenolol hydrochloride and the like; anti-psychotic drugs
such as perosp'irone hydrochloride and the like; anti-bacterial agents such as

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

hydrochloride, ampicillin and the like as well as sulfamethoxazole, tetracycline,
13
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Our Ref IEQQOEIdP2OW/KAN: hydrochl ori de and the |ike;
anti-bacterial agents such as |evofloxacin and the
i ke; antibiotics such as cephal exin, cefcapene
pivoxil 25 hydrochloride, ampicillin and the |ike as
as su| fanmethoxazole, tetracycline, 13 Qur Ref:
mEtr‘EO)'QGGO'GPE@ﬂPﬁMF’M'W%ZW@VQTMJMW@@PT ide.Drepexine
papaveri ne hydrochl ori de, bronhexi ne hydrochloride,
hydrochlofidieli tickopigditedyidrochioride, carbetapestareditrale; r at e,
phenyl propanol am ne hydrochl ori de, ceteri zine
phenyylpropahdlamine hgdabchidniele, delegizirmtaydroeklorte @nd other drugs and
anti biotics such as erythronycin, d|r|throny0|n

machﬂ&é@ﬁﬁbibﬂ@sﬁ@ﬁ@@é‘r&rﬁworﬁy&ht aFARoRiyEin, f| iAMAidebamycin,
roki tamycin, ol eandonycin, m okamyci'n, fl ur| hronyci n,

lash BT IS BonRE) AT, AbaHOdFy SR S Wromycn,
s b5, B 0 BB f 0

esent inventjo the e basic
thes§ heRiE iruu R Saltt Hesentina &inglin Sre Matiype sustained-
and done ezil hydrochlorlde and / or nmemanti ne
relemﬁeeﬂwa&pnmr@naw thepregenyinvgptioRr r ed. The matri x
type sustai ned-rel ease preparation according to the
pr@tihese hasicdnugsoraaits thereof dhe antisdementa drugs aragreferred,
drugs or the salts thereof which have a narrow drug

and dariepezilteipectdoriad and / jpr esbmanthse/ Rydrechldridetate particularly
dependent on nmaxi num bl ood concentration of the drug.

prefeliR]. €THé thatfx Bijd swbmedLrbmésetprerraQianté&o?dihg td-the present
denmentia drug contained in the matrix type

invertib ﬁ\'ay% a18b %ﬁﬁsbleffSPﬁ{e%és% dARSLH Qsaltts%@%%f which have a

present 1 nvention, but tfromthe Standpol .
r e _ .
narrdif Bhad sotefirefleictav 'ﬁéﬁgévﬁ%?%éf§§ effe%&s Sl B maximum
n_al k Iine eous lution tha
bloogadeeriratiih AR e Thete ol nb PAicasifiiions gn the anti-
drugs or the salts thereof for a pH of an aqueous
dem%!%@ﬂ ug-comaingddn taa matrie t)fP@lﬁ'-l'séﬁmBﬂrr elegsepifpatation according
i nclude the basic drugs or the salts thereof with a
to the reessint Invention] but frpmdhe standpomtoftapnirolingoetease it is effective
preferably 8.0 to 10.5, still nore preferably 8.5 to
for theObasic dougs or the salts thereof which are less soluble in an aikaline aqueous
solution than in an acidic aqueous solutions and the solubility of the basic drugs or
the salts thereof for a pH of an aqueous solution changes near the neutral pH.
Examples include the basic drugs or the salts thereof with a pKa of 7.0 to 12,
preferably 7.5 to 11, more preferably 8.0 to 10.5, still more preferably 8.5 to 10.5. For
example, donepezil hydrochloride is a basic drug with a pKa of 8.90 and memantine
hydrochioride is a basic drug with a pKa of 10.27.
There are no particular limitations on the solubility of the basic drug or the salt

thereof used in the present invention with respect to acidic aqueous solutions, neutral
14
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Our RefaFpDes URZGNAKAN hydrochloride is a basic drug with .
a pKa of 8.90 and nemantine hydrochloride is a basic
drug with a pKa of 10.27. There are no particul ar
l[imtations on the solubility of the basic drug or the
salt 25 thereof used in the present invention wth

aquepuys solttions on badicaquarus solutions: butthe selubility|of thebagic drug or
Ref: E0006 UP29W KAN aqueous sol utions or basic

the salfj tiraresf mthetacidic aghetus belutioh andithe yeairat agqudiais solution is
drug or the salt thereof in the acidic aqueous

hlghé‘rQhéﬁ ite %oﬁmﬂltg retHeChE S bgaeoe® $6luten U Hepsin| for usedh Preparation
han its solubility in the basic aqueous sol uti on.

of théS% rbonoéolHt?&ﬁ %xQ#n@Péﬁ{ o 498 usB8findi48€ LA 'EPE WSt limited to, a

I ons, exa his use inc udes but are not

oo LA R B M 38K st
solugan hyckpRhReic k) hUters Ryehiae é&@ﬁ%f‘ﬁ#@f-”%‘ﬁ“nsﬁ%anﬁn's

like, 0.1 N hydrochlaric acid, 1 nmp] /L, sodjum . .
buffer,dees’s dwiffes of tna ke, &1 Mévclrpﬁtélmw@ Qqhmq?/#esodlum hydroxide
solubility used in the present invention refers to
solution aritheilike. Woate dhat the solubility nised ip theaprasent investian refers to
The term "solubility in an acidi c aqueous sol ution"
solubilitg dvhertimea poletion temperatutte isr25n€ans that a solubility
of the basic drug or the salt thereof in a solution

emé)tetrmn@,wbunﬁ irfas apidiPagheoud solutibrramied inghé present -
basic drug or the salt thereof in a buffer or the

inverttL StHat'd é’oluElFIfE/ SR8 basR d&g' drithe isBIt flhé}%bf irP4 solution
Ree t

agueous So lon used i he present

x5 B B e b it 35 Bt
ol e St e g ot

t he basic dr r the tt of. u
usectinghBPERsaR! nNaRHERMeRTS it 2 &m@nﬁw o e, Baric s ar the.sai
aci di c-aqueous solution, pH 3.0 and the neutral
theregf irea soldisn exhibiting A reudral Kﬁaﬁup)rprpnertw whep dissriving the basic
solution, pH 8.0. The term 20 "solubility in the
drugam'ittiesat&dtweofsirsa)buffEml:thpl-lika. 0" used herein nmeans
that a solubility

By way of example, the basic drug or the sait thereof used in the present

invention has a higher solubility in the acidic aqueous solution, pH 3.0 and the neutral

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

“solubility in the acidic aqueous solution, pH 3.0" used herein means that a solubility
of the basic drug or the salt thereof in the acidic solution having a pH 3.0 when
dissolving the basic drug or the salt thereof in a buffer or the like. The term “solubility
in the neutral aquéous solution, pH 6.0" used herein means thét a solubility of the
basic drug or the salt thereof in a solution having a pH 6.0 when dissolving the basic

drug or the salt thereof in a buffer or the iike. Similarly, the term “solubility in the
15
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Our Ref. ERQO06AIP29WIKBNor the salt thereof in the acidic
sol ution having a pH 3.0 when dissolving the basic
drug or the salt thereof in a buffer or the Iike. The
term"solubility in the neutral aqueous solution, pH
.6.0" used herein ns that a solubjlity of the basic,

basicAqHPQYS §Qldlian, PH gﬁg s8¢l hefein ragans that arﬁ?wﬂ&t&'a‘?fﬁhﬁ @a@w drug
when di ssolving the basic 25 drug or the salt thereof

or the gal thereptin asolutien haxing spht 8.8:when dissolvingithe basic drug or the
"solubility in the 15 Qur Ref: EO0006 UP29W KAN basi c

salt theyeob irsa balfer oothe like. 8. 0" used herein neans that a
solubility of the basic drug or the salt thereof in a
s @ywvayp of BAvieg examipls . tAe \Waeit driugsorithe Raititherdaftiséd in the
drug or the salt thereof in a buffer or the |ike. By

pres%%ﬁntféﬁﬁéf? R@fﬁg@?ﬁ:biﬂtﬁ% Q@f’in yeﬁdﬁcﬂbrib%itﬁlﬁ%lkg?n and the

ereof us present Ion has a

ot Yoo, 3 SIS0, e

term RS GUBIATARD,§ Ak oBE sy, st hardfl HBabb <oty
nmeans a solubilit of the basic drug or the salt
of thq RasieArugeE theypal ﬁﬁrﬁﬂtgwt\ﬂ@ dissoiving thrybasic dRdg 9pfhe salt thereof

. thereof in the 0.1 N hydrochloric acid solution. For
in theeRdnl Ihydrechlorie acidisehdions  Ferrexample, the soldliensoidonapezil
and nmemantine hydrochl ori de which are dissolved in the
hydrachioride agd merhantinechypdiodhkoldetwiioh ahe dissolviddrintige 0of N
-~ fromabout | to about 2. Preferably, the basic drug or

hydrddrtoricatidtsofution’ shoved pHirdrige of feeaniboutviadtdbout as  a
solubility in the 0.1 N hydrochloric acid solution and

t 'Pi"efé_?ab?aiheal%‘ﬁ@ dFuc Bf tHe €4t thePdbrusediR ithé gpéﬁ?ﬁ invention has
than in the H 8.0 and a

basi ¢ adqueous solution, p
a solgitjhihé 0,18 iifoctorie Seid Sl B ins RelirgCdouddissdiution,
ue .sol ytion 8.. and bei not e than half .
pH s S idarthot it hesid afiapus Safial PRl Brgri SoiBity in the
6,0. The term"sqlubi]ity i.n the peutral, agueou .
neutrabAGUERHS STROR, T B BEIgaRtdeash bRt sRluBUbCD hsibasic,
of the basic drug or the salt thereof in a solution
aquepds isplytignppHEB. 0, and heinasrel erathandalbits soldbility irthemeutral
salt thereof in a buffer
aqueous solution, pH 6.0. The term “solubility in the neutral aqueous solution, pH
6.8” used herein means that a solubility of the basic drug or the salt thereof in a
solution having a pH 6.8 when dissolving the basic drug or the salt thereof in a buffer
or the like.
More specifically, there are no particular limitations as long as the solubility of
the basic drug or the salt thereof in the 0.1 N hydrochtloric acid solution and the
neutral aqueous solution, pH 6.0 is 1 mg/mL or more, the solubility of the basic drug

or the salt thereof in the basic aqueous solution, pH 8.0 is 0.2 mg/mL or less, and

the solubility of the basic drug or the salt thereof in the neutral aqueous solution, pH
16
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Our R&F: 80008 &JP2MN/KANr e specifically, there are no

particular limtations as long as the solubility of
the basic drug or the salt thereof in the 0.1 N
hydrochloric acid solution and the neutral aqueous
~solution, pH6.0is 1 ng/nL or nore, the SO|UbI|It6
6.8 ist teo orampLe gmg ltmolwm&ysartme basicasuepHs spltigas pH 8.0 and is not
aqueous solution, pH8.0is 0.2 ng/nL or less, and 25
moretthan $alfiitsi sosmmmgfmm reatriat aqueausosoltutien, pH 6. Q.hEhalds, the
in the neutral aqueous solution, pH 16 Qur Ref: EO0006

solubliifty @¥\{re'bhadic Arig of e St ersoftin tivs 0 t N yarodhildric scidrsolution
t he basi ¢ aqueous solution, pH 8.0 and is not nore

and thg%ﬁiﬁél faq'ubéu§ %bh‘}ﬁbh' bM 6.0 i$ A6t paRtithiaHy AiNGA s long as the

sol ut1 on, That s, the solublllty of
abovg%g'hfbu&flgf 1 gﬁgo{c:l d s'%lo ?I on %ﬁybﬁlg t1 aII gutg 1000

o “t*@féblg%%@ﬁ)oﬁﬁﬂﬁﬁt v@ar t 'eif“ Ui s g A s
prefejay do518D oL 20 ber iy, B bsicaig ) the 58t fiaseot in the

mg/ mL, still nore preferably 10 to 80 ng/nlL. The
basccsaqmua sojutian, Pk Bhisinet @actg:ubarlyt livaitech a8 leng-as the above
the basic aqueous solution, pH 8.0 is not
solubjility tis 0.2 mgfmL lor hessed The atmvg sodubility imgenerally 6.001 t0§.2 mg/mi,
is 0.2 ng/mL or |ess. The above solubility is
prefegaitlg 0005 © 0.4Ghginel tndrenpreférabhO0.004 fte 1008 mgmLO 6t mare
0.1 nmg/m., nore preferably 0.001 to 0.05 ng/nL, stil

preféFQ!BI? 0. @Mffc?ﬁ @3l tigfn0ORdreoter? Wlﬂbﬂuﬁ\&* tA8\bisic &l or the salt

solubility of the basic drug or the salt thereof in

thereto'?ﬁ'{ ﬂ%’rﬁé&l‘al%‘&ﬁ%#é gﬁﬂfu%bﬁﬂ 6.8 ﬁ %rgcﬂlgﬁg limited as long as

I cul ar ove

the abB @ solyiiy i 3 8stiviod s 48| u%w tﬁﬁa%%ﬁé‘a %?L?%&ﬁﬁ‘e% PH8.0
i n the ne us. sol ut i 6.0. The 1 %
and is i Grarpiiban /?pﬁglpsﬁ'ﬁsbmﬂam@é% nge?'ﬂ%%‘” S By The
in the basic aqueous sol ution, 0 and is not nore
abovergaiubility is preferably at legst a@mdwﬂw{a &l basic anyegys solution,
pH 6.0, nore preferably at least 5 tines solubility
pH 8ithandés bolsoraxthanol/d sobuhility im theppedra) agugous solutione pH 6.0,

than 1 /5 solubility in the neutral aqueous sol ution,
morepptefer@blysat lehstBtimes solubility in the basic aqueous solution, pH 8.0 and

not more than 1/5 solubility in the neutral aqueous solution, pH 6.0, still more
preferably at least 10 times solubility in the basic aqueous solution, pH 8.0 and not
more than 1/10 solubility in the neutral aqueous solution, pH 6.0.

By way of still another example, the solubility of the basic drug or the salt

thereof used in the present invention in the 0.1 N hydrochloric acid solution and the

50 mM phosphate buffer, pH 6.0 is higher than its solubility in the 50 mM phosphate
buffer, pH 8.0. The term “solubility in the 50 mM phosphate buffer, pH 6.0" used

herein means a solubility of the basic drug or the salt thereof in the 50 mM phosphate
17
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Our Rek Q006 YPIBWKAN 10 tines solubility in the basic '

aqueous solution, pH 8.0 and not 20 nore than 1/10
solubility in the neutral aqueous solution, pH 6.0. By .
way of still another exanple, the solubility of the
basi c dr r. the.salt. thereof used in th resent
bufef Baing i & & whed dissolying e basic g ordbve salf tirrBat nthe 50 mM
hosphate buffer, pH 6.0 is higher than its

h , PR
 phospBatesbyary SIAVIBHK. 168 tafi <selsbili & the 50 BM phvsahate brer, pH

term"solubility in the 50 nM phosphate buffer, pH
8.0" esex! herain megnsaa solubilitvmetthe hasicdiug enthersaltitbetacfin the 50 mM
drug or the salt thereof in the 50 mM phosphate 17
phosphateRedffertirty pHEDMGER dissoleingtheibasiodtug ¢r theasalt thereof in
di ssolving the basic drug or the salt thereof in the

the S00nM\phedprrpddudebuf fer. Sinmilarly, the term
"solubility in the 50 mM phosphate buffer, pH 8.0"

u . .
{ RECIARDS, IEANBIig O Bipaid g of R seRpEddH W 0.1 N
- | . .
hyar GG pbI AT hd o0 R #Rlsbnéle 1A, bBR.OT; bighpr then its
t.he.sal ubjl i of th iC or ,the salt. thereq
solutiflif 316,55 i htffspbiata Bifer off 48, 8hd e soRhlitt ehedq.mM
pBosphate buffer, pH 6.0 is higher than its
phosphatePyifery PHA.-Biie twe orMqsa dimemis selubiliby In the &) oM phesphate
the solubility in the 50 M phosphate buffer, pH 6.8
buffer spid &0 @ndiie net mone: than kalf its sblubiltty in the: $:ndd phosphate buffer,
phosphate 10 buffer, pH 8.0 and is not nore than half
pH 6i0. sTe deunoie spedific, thereSdrermd padieplaatimitatibhs as longiaé the
To be nore specific, there are no particul ar

solublilityiof ahé basicaiiug @nthesalt fifere6Pinthk!0.1 W BfdrobBickiaHerd solution
drug or the salt thereof in the 0.1 N hydrochloric

= /5D 1) K Ptk 598, 71 PRSI 1 solligy o
basicfile H8 el HereEq n b SOFMPHRKbRHETRIRopHiE 0% p FhfgimL or
less, it e Solhifly 915 Bagesisf e pritineredlioghe BOTRR{Bhsehate
ot 5 0 M 9B B ok Bl 5o A Buter,
8.0 a%fifs ot m%l;le ?hgh half its solubility in the 50 mM phosphats buffer, 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 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 to 200 mg/mL, more preferably 5 to 100 mg/mL, still
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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Our RéfaE0De6 UPBWIKARI | ity 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 not particularly
limted as 20 long as the above solubility is 1 ng/nL
or nmore. The above solubility is g?en_erall 1 to 1000
preferaplyD, 002 tef @ 03imhg/ril. t Mopemvarythel solubility Cpfrtéﬁi bagis drug or dhe salt
100 ng/nL, still rnore preferably 10 to 80 ng/nL. The
theredpinuthiel 50 mdphosphdte biuffed rph 608 istriat parliculamyehimited ias long as
the 50 mM phosphate buffer, pH 8.0 is not particularly
the abbmls ssmbﬁ%IsOéthaa tvi b salabiligoinithb 150t M phésphate butfer, pH
or .

ess e above solubility is generally 0.0001 to

s ol 9L e RAELP Pl 21080 yfisanioo.
o T ¥ oGBSt e,
o 5T na o U8 LA B el iy o

is at |least twice its solubility_in the 50
morepreterablycatiiaastdy timgs| solubility inythes 596?%@"!% byffer, pH 8.0 and
solubility in the 50 nM phosphate buffer, pH 6.0. The
not nforatthae 14o olbility in the 56 i phosghate buffgstpt 6:0, &l more
solubility in the 50 mM phosphate buffer, pH 8.0 and
preferablpait |east 4 Ottiraes $oRibility imothiei 50/mivh phosplie bi#fenqhh B4 and not
bufter, pH 6.0, nore preferably at least 5 tines

Rb1 /4 6 SidbRity fretHeOsarine BuffeirepH 60 8. 0 and
moresnlgu{a nor e tharﬁlt%/ 5 sol ubil %B?Whe SOeprrl;\'/l phosphat e

b 6 iyl idy Rf Lerigdd b astsohibility of 11 to
P xanifie dohe un'thhdems'%c’%‘\%%h‘gLaEﬁ%ttbg hutter. pH 8 0

t. 10.0or 0.s L ' :
16 gL R aresciip 03, sblufBz B 0 e hél el acilbofi¥lsolution, pH
h chloride, is.characterized J: i lnd :
6.0 a1l O 3 GrofhF e if bt BOUGHER Bl T Mprboger bhnepezil
a neutral aqueous solution, pH. 6.0 and 0.1 / or_.
hydrpeeride ina MeakY Basiesliug 9 Aalidherentheving %ﬁ% amino group,
_donepezil hydrochloride is a weakly basic drucg. or a )
whichdias hear wistehnased fprasheimerisdigeasd demgniiayAndis dhsragterized
has been wi dely used for Al zheimer's disease denmentia, =
by itesdlubiiite inethaqieritiat aquebys solstion, phii6l.8 bgingrattieastitwice splubility in
aqueous solution, pH 6.8 being at |east twce
the edidiBbliedus sdlution, pH 8.0 and being not more than 1/2 solubility in the
neutral aqueous solution, pH 6.0.

Alternatively, donepezil hydrochloride is a weakly basic drug or a salt thereof
having one tertiary amino group, which has been widely used for Alzheimer's disease
dementia. Donepezil hydrochloride is characterized by its solubility of 11 to 16
mg/mL in the 0.1 N hydrochloric acid solution and the 50 mM phosphate buffer, pH
6.0 and 0.1 mg/mL or less in the 50 mM phosphate buffer, pH 8.0, with the solubility

in the 50 mM phosphate buffer, pH 6.8 being at least twice solubility in the 50 mM
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Our Rt BROGURZEWKAN; ol uti on, pH 8.0 and being not nore
than 1/2 solubility in the neutral aqueous sol ution,
pH 6.0. Alternatively, donepezil hydrochloride is a
weakly basic drug or a salt thereof 20 having one

tertiary am roup,. whi ch has, be w dely used for
phosgfate. Blter” BH1P oliret Peind ok frofs tog dfi soibifeindiba 59 mid

is characterized by its solubility of 11 to 16 ng/nL
phospRate.kuffer; PN ®0dr ochl ori ¢ aci d sol ution and the 50 mM

phosphate buffer, pH 6.0 and 0.1 ng/nL or less in the

507 have @ie syohrarticwar fimitations en the dosé of the webk bakictdrug or the

in the 50 mM phosphate buffer, pH 6.8 being at | east

salt therend usedubitte present irvention,dépehdiiy oRehe spEEIBS of the weak
UP29W KAN phosphate buffer, pH 8.0 and being not nore

basi% daiy dridaspéstitrithd patientidreaeh diddrdBP Rtk ?ﬁgeé &f thePH

.0. There are no particular |imtations on dose

acetg{?ﬁé&g\%sﬁﬁge mﬁifor%Pﬂlz‘%ibrﬁ@ﬁtyR%adém%&% $RE dsse ‘i'so'trﬂph%.m to

resent invention, dependrig on the'spe

' a e th atient of eac
50 miffely, JBRE peciivtiy e, 3566} oleer] i pistmatalsical o
i nhi bit for Al zhei -type denentia, the dose is
accepfable 5ol ihargof isgfarg C, fo ﬁm’gawrp?e!aﬁlyyrom (1 4@ mg/day,
of donePezi | or a pharnmacol ogi cal | ¥ acceptabl e salt
more;prefergbly; feomota 30 oo/day. still magre-preferablydrem Syt 29 mgiday. The
to 40 nog/day, nore preferably from1l to 30 ng/day,
doseqfirivastigminepera phathacdlogically acceitablg/ sidithefeaf i$Gram 901 to 50
of rivastigmne or a pharnacol ogically acceptable salt

mg/dapepretérably fromr0.0.t0 BOtmghklay, mrd pyeferdtsiy &lonbh \to 200fin/day, still
0.1 to 30 ng/day, nore preferably from1l to 20 ny/day,

moreSpreferablyatempr 1 15 alyj/day.” PRe Jsllobe_o? éla@{tﬂ%}he drg dose

of galantam ne or a pharnacol ogi ca acceptabl e salt

phar%??bl?%fcﬂ)l? ﬁafgfzeﬁaglé)galf fP’te’?Q?f”E/ mﬂf@’f % ?b?\&é@@&{}%@?ly from

day, nore prefera rom

01 740 Y € Ry AT o e Bef oA prtraby from 2 o

rmacol ogi cal |y acceptabl e salt
25 mEIdRy’

Moreover, in the case of memantine c;r a pharmacologically acceptable salt
thereof which acts as a N-methyl-D-asparate (NMDA) receptor antagonist, the dose
is from 0.5 to 100 mg/day, preferably from 1 to 100 mg/day, more preferably from 1 to
40 mg/day, still more preferably from 5 to 25 mg/day.

There are no particular limitations on the enteric polymer used in the present
invention, but preferably it should dissolve in some aquecus buffer solutions at a pH
somewhere in the range of 5.0 to 8.0, although the enteric polymer does not dissolve
inthe 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



10

15

20

Our R&EEGODEWP2ZIWAKN as a N-met hyl - D-asparate (NVDA)
receptor antagonist, the dose is from0.5 to 100
ng/ day, preferably from1l to 100 ng/day, nore
preferably froml to 40 ng/day, still nore preferably
from5 to 25 nglday. 20 There are no particul ar

(Eudtagit 1t 00, Eusiragit 5160 ete.cRBbmGMbtE & GeddGi Parmstastt cGermany),
i nvention, but preferably it should dissolve in sone

methaamyio laS:idDeﬂ'iyEacwlﬁtel copolymar (Bugtagitlotaos68 Eudnagitiiad0D-55 etc.:
range of 5.0 to 8.0, although the enteric polyner does

Rohrﬁ@mSHS&@d/fKG Darnistadt, Genriang) as/drexyptopdirieth@losliilese

| east one enteric polyner can be used, and two or

P“‘“ém{ (HRiSS HP-B0 NS in LR it JobEA T S prody
o IOy 8 Y AT S,
carb%@@aﬁ?ﬁ'lﬁzle*ﬁﬁeﬁ%fﬁméﬁﬁcﬁ@ﬁé&?cﬁﬂtﬁwﬁéﬁé‘@a pellise acetate

100-55, Eudragit L30D-55 etc. Rohn1GhbH f Gh
phthﬁbam%me ke Wik ppthaslicagigneting achia nmﬁr@,gp acrylic

pht hal ate (HP-55, HP-50 etc.: Shin-Etsu Chem ca
acnd—Mhyi)memdrytatpmo@ngm@ hﬂdmpmnyh rr@l@vlae}umphthalate and

succi nate (AQOAT etc.: Shin-Etsu Chem cal, Japan),
hydroxypropyl méthylcelttilbge @ebta seeci(lﬂﬂeinﬁpeefaﬂed. The enteric

Cor poration, Japan), cellulose acetate phthalate and

polyrhbﬁwhldhecarv\ukbolwﬁﬁ‘ adiuffer soRftivA et tapH imthe/tarige of from 5.0 to 6.8

copol ynmer, nethacrylic acid-nethyl nethacrylate
i {
s SRRENRe SIS PR B AL bl Ao o
et BE R o) S e ndt e o AL acotet
f bl enter|
succlis | patistR %d&PSr particaAdY b erﬁ'ﬂi?f'é% %‘Mﬁﬂ%ﬁ%sf&
ccryi by Eobf o G350 B reRET SR 560 RE S5 HRL. armapy). whi
is particularly preferable that nEthacryllc aci d- et hyl
is a pawgerand whidhcaredissolve gpadaiffersalwtioniatiagtbin agange of not less

Dar nst adt, Germany), which 15 is a powder and which
than & Maraoirere itiis partiu:ufa‘rlgrpreﬁrabledhahlnydrompmpyianemywlIutose

acet:tfe snu(::tcinla:teevS ie AQOAT LF (which can dissolve at a pH in a range of not less
than 5.5; Shin-Etsu Chemical, Japan) or AQOAT MF (which can dissolve atapH in a
range of not less than 6.0; Shin-Etsu Chemical, Japan), which .are ﬁn_e powders and
which have a mean particle size being about 5 ym. Note that there are no particular
limitations on the mean particle size of the enteric polymer used in theprésent
invention, but generally the smalier the better, and the mean particle size is

preferably 0.05 to 100 pm, more preferably 0.05 to 70 pm, still more preferably 0.05
to 50 pm.
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Our RefiEQDOS URBSWUIKAN it is particularly preferable that
hydr oxypropyl nethylcellul ose acetate succinate be
AQOAT LF (which can dissolve at a pHin a range of not
less than 5.5; Shin-Etsu Chem cal, Japan) or AQOAT M+

Vﬂ??Ch can dIS oIv at a pHin a rantge of not |ess
Wat?f"Bﬁ?H yioge Heed in the-present inveation refers teaa
powders and 20 whi ch have a nmean particle size being

sustﬂb@dwelsapﬁbaﬁawdwldm does net dissolverin ap:aquenusduffer solution at a
limtations on the nmean particle size of the enteric

pH appivhers inthedange bhé.(iceB.8pand ismetpartioulady tinitede r'ee snatrix
the smaller the better, and the nean particle size is

ustaiterlaledse) dtith a¢a & t
type gm stil Ia’ermr eﬁrgfger ably 066%9 oﬁlﬁégﬁéﬁt)hz\iléd&ﬁp p?ef@?ably

compﬁ%.@%‘aat Wﬂ%@%%ﬂ% é:id?jﬁﬂél“ Rind /e dﬁﬁb{f‘ﬁ%fbr-lﬂsolubie

pr esent I nvention refers to'a sustaine

polygfR(nd{ e botaineh i i ol s BtaRiTSHpeR Hiobbiration,
2 Foranies o B el Epilple PR AR, b are S mites o

j nvention preferabl conpri ses at | east one
cellulpgpiberdspligpse Bl pihers aieh aaetixicalibiase, sihyl methyicelluiose,
wat er -i nsol ubl e polyners nay be contained in the
ethylnpropylceilylesesisopeapyiceliuinsea butyiseliplosetanshihe likeaopliddose aralkyl
of the water-insoluble polyners include, but are not
ethersi suchaas benzyt ebllulbss andithe like;( cdiulosecyanalalikyt ettiens sach as
such as ethylcetlul ose, ethyl nethylcellulose, ethyl

cyanpethyy telilibse ane the k) eonlicss bsteps frellbidsy srghhid K56 esters such

and the like; cellul ose aralkyl 10 ethers such as

as calftfsd addtblehirymuté 'Eéllh';tfse' ?tec BAlNbES ﬁrcﬂ:\fé‘ﬁ‘é%é' gfé!l\ulose

ethers such as’ cyanoet uf ose and’t

o R RO PO A i
covoﬁwfat@raﬁﬁ "%ﬁa{@mﬁﬂe?ﬁ%ﬂqﬂﬁ%slt Bﬁ-eiéH gt S, Rbhi BmbH &

i d-acr |c aci d opol y ade nanes: Eudraqit
Co. RS, Bafifbthgt (Gagmany) i Sﬁee%«m%rslg ulgse,
Dar nst adt Ger many) and the I|ke O these rrers

amingaligyl m@thagrng@e copolymer RS (Eudragit RL, Eudragit S) and ethyl
acrylate-methyl methacrylate copolymer (Eudragit NE) are preferred and
ethylceliulose (ETHOCEL, The Dow Chemical Company, U.S. and the like) is most
preferred. There are no particular limitations on the mean particle size of the water-
insoluble polymer used in the present invention, but generally the smaller the better.
The mean particle size is preferably 0.1 to 100 um, more preferably 1 to 50 um, still
more preferably 3 to 15 um, most preferably 5 to 15 um.

An amount of the enteric polymer in the matrix type sustained-release

preparation is not particularly limited, but is generally 5 to 80% by weight, preferably

8 to 70% by weight, more preferably 10 to 60% by weight, most preferably 15 to 50%
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Our Rf Boebs YP2oswhemyy! ate copol yner RS (Eudragit RL,
Eudragit RS) and ethyl acrylate-nethyl nethacrylate

copolymer (Eudragit NE) are preferred and
et hyl cel I ul ose (ETHOCEL, The Dow Chenmi cal Conpany,
U S and the like) is nost preferred. There are no

by weight, baséd onl 106% byiweightof theanateixtypa sustainedsieleass! preparation.
the water 20 insol uble polymer used in the present

A total airestinit of thé watdrdnsslableypdlpmes andithe entericysdiymer in fisematrix
mean particle size is preferably 0.1 to 100 pm nore

type &ﬁéﬁbﬁ%ka&etﬁeéﬁaﬂﬂh I% hbt partieQlafly ififedy Bm M) %ﬁe@alkﬁzs to

m nost prefera 15 pm An anount of

95% spepa¢ pPAfxfB%ﬁy 581 @sw“agl argﬁty fifors ﬁ%ﬁk{}ﬁ? 358b3RPE by weight,

I'S no partlc

most %;ék%@abd#sﬁﬂﬁﬁ by iotEbebe ot A%E%@@ﬁh%%t? Kiype

preferably 15 to 50% 22 Qur Ref: E0006 UP29W KAN by
SUSt%‘bfﬂ‘ea REPARAIONN0% by wei ght of the matrix type
sust ai ned-rel ease preparation. A total anmpunt of the
wd the mabix ypecsustaiped-relaage prepasatien pecyrgingHiorthe present
matri x type sustained-rel ease preparation i s not
inventiantii isydreferableithatithe watet-insolupie polymer tsethylceligizse and that
wei ght preferably 35 to 95% by wei ght, nore

the entetk cﬂ%’nﬁr Bé at (edd tnb \selssted frombtheagroup ceheisting wf tethacrylic
to 7 % wei ght, based on 100% by wei ght of the

aczd—&ﬁfy[ hérylat@ @ops et MethdPVIRPSAdMMERY! Mbtritrylate édpolymer and

rix-type sust al ned-r el ease prepar ation according to

hyderé}Sﬁmf%lg?m&% b@@ta'lei) é%tﬁét]% n‘lfi%kii'n@ré W%’%B that the water-

nso 0S€ an

ool T a%gsmc“eﬁnm%aeﬂiach%ﬁ@e i -
ethyl Z55g (eﬂ%po»ﬁﬁér“%‘% s Gydnypronul Mot Bieiibtdate upcinate.
succi nat e. is nore preferable that the water-
i ArbameHBt gbthyrmatewwWe @glmmrdaéhﬁﬂ@tfm 5ipq sistained-release
enteric polymer be nethacrylic acid- eth acryl ate

preparatioh ysroot mnﬂcwladv limjtedo ybiscganeraliyt hio %I oy mht preferably
acetate succinate. An anount of the water-insoluble

3 to TO%\bEweight, trherenpreferablyydto 50%% by weijht edtitlanere preferably 5 to

35% by weight, based on 100% by weight of the matrix type sustained-release

preparation.

The matrix type sustained-release preparation according to the present
invention provides remarkable features that dissolution. with low pH dependence of
the basic drug or the salt thereof at the early stage of dissolution can be ensured 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
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Our Ré&f: 006 dPREW/KANnot particularly linited, but is
generally 1 to 90% by weight, preferably 3 to 70% by
wei ght, nore preferably 5 to 50% by weight, still nore .
preferabl y 5 to 35%by weight, based on 100% by
wei the matrix type sustained-rel ease
a netptra,laaﬁtaiql@tﬁpn)tﬁ@SﬁMpniaWpéhg @sidie trsd sphitiend issolution rate in
preparation according to the present 20 invention
the neutral tkst solutionkdédreases withatissdkationdtime @t dive datestade bbw
pH dependence of the basic drug or the salt thereof
dissallitiori) asscomparetiag ¢he barly Stage tf dissslatiore Iretrralmattix type
the dissolution test and that as the dissolution test

sustéiﬁé’&-?@l@ése préiaratioh adceidhiPlofhePi eséﬁttuﬁv&ﬁudm PyARirg the

drug or the salt thereof I'h an acidic dissolution test

oreEpi i 1 S0 B 5 6 6t b3 AR B 3By i o
acw@aph?saﬁ%bma%@%sm%@ﬁgé&sosg@f%' o i esc acueous

6 UP29W KAN | t | t
solutioh, @e3qHIbEAEbaYP AISSPLLRGE iR basIc/ArD Seine Sal fiarapt.an,be

the neutral test soluti on) decreases wi th di ssol ution
inhibiteehin the acidic anceneutss] dissolutionstest selutians.aWhammixiag with the

the early stage of dissolution. In the matrix type
wateg-insiohiible grotymeraand theegntedic ipolynaer; thelgreatentheramopuntsafranteric

invention, by mixing the 5 enteric polyner with the

polyrnas mixeitl with the Watersinsbiubleepeloinen tivé geedtegtr reduction in
solubility in the acidic aqueous solution and the

dlssdh?t‘rﬁﬁ SpeatfiBEPieDEEN HiudPor thadsall tRefedT iM @ Acidit @™ Reutral
sol ution descri bed above di ssol ution of the basic

dlssd?uﬁ@ fcefsg ngﬁtiéﬁé tthfﬁa“?r a8l F&VH:H& a n‘n?ﬂ@hﬁ%ub&lﬁ%%enlease

neut’ra utlon tes I ons

prepg?ﬁcﬁgﬁi%%h@ssomrﬁ@%mgﬁséﬁﬁﬁgegﬁ%%%&f PR g g o sa
o T oo 5 AT B0 B o, o
asl C rug or the salt thereo in the acidic and

whergin,as the digselitipn tesProeagds; dhe fatishef therdissalution tate of the basic
providing a matrix type sustained-rel ease preparation

drugwindheisalt thereof im theaoidic test salytiandetba d!m@h:tm‘n nates of the basic
basic drug or the salt
drug or the salt thereof in the neutral test solution (dissolution rate in the acidic test
solution / dissolution rate in the neutral test solution) decrease with dissolution time
(specifically the ratio decreases at the late stage of dissolution, as compared to the
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

test. That is, more specifically, when the basic drug or the salt thereof is released
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Our RéfeEFoobs ¥PA9wWeaN! v st age of dissolution can be: -
ensured in the dissolution test, and 15 wherein as

the dissolution test proceeds, the ratio of the
di ssolution rate of the basic drug or the salt
thereof in the acidic test solution to the dissolution

from thet matrix tybe shistained-telease preparatien accdrdingdd the present invention
neutral test solution (dissolution rate in the acidic

in a dissolutiortest acsoriingi tothe Vapanese:Pharmatdpoeie paddie methiod for
sol ution) decrease with dissolution tine

dlsso(LﬁiBﬁ%HsC@Hé patiotyt thé‘dié%oliﬂi%h%ﬁfﬁf the tdift bﬁfg%ﬁhé%lt%ereof

di ssolution, as conpared to the 20 early stage of

in thedrrt%tﬁ | )bVPtMonc’?&aﬁ SDiuti tioRI6 Wid 8f§séfdt|anr§f§ oF thd lﬁc&dé ftig or the

ype s g Pel Base prep on  accor

s b Py PRSI BB, 557 A i oo o

o SIS i o RS S B o
solution as the acidic dissolution test in the

theregf inctbp 0 WM phosphate buffar, pH 6.5i5:0%p Morepyar, the prgsent
the basic drug or the salt thereof is released. 24 CQur

inverfiloh:prévides thePaithxtypef sustained-relgase preparation wherein in the
sust ai ned-rel ease preparati on according to the present

dissolutiopntestaccording tdithse daphhese Phatmacopusia padtie meéthod for the
Japanese Phar macopoei a paddl e nethod for dissolution

dnssottﬂﬁn&estsh fhe AiskSIUBbn raR SHiths Palid dtﬂgfo’llttﬁe ehit therebpii the 0.1 N

drug or the saIt thereof 1In the N hydrochloric

hydr%ﬁilljéjﬂcsé’él t%@ﬁ%ﬁﬁgﬁl iePé %ﬁr i‘%fncﬁ orBaRhA 60%,

er eo phat e

Pfefeié@@% i 2'?538'? Eﬁ%r i@ﬁ%fﬁ'%ﬁ?%@ 'ﬁﬁ i‘i‘*&?’&ﬁ%t‘bﬁﬁt gt ggdition, at
the ehfly siaa & dissduion fnihe Besalutiels{esh apbiivind othe THpanese

i nvention prOV|des the natrlx type sustalned rel ease
Pharmaspaeeia; Rasddim eethed for the dissglution tastse the adio ofdbe :dtﬁﬁ%ﬂlon

to the Japanese Pharmacopoei a paddl e nethod for the 10
rate ofi the dlasid dnugtardhe sattibergiof irothet0.4 N hydrecbloricacichgeluion to the
drug or the salt thereof in the 0.1 N hydrochloric

disschdtich até of thenbasgic drug esthieusalithereofin die 50 imMrmphiasphate buffer,

nore than 60% preferably not nore than 50% nore
pH 618 BffRim 0.3 td915, phéferdbinfrofPO3 ton .admioré. prefefdbly from 0.3 to 1.3,
still more preferably from 0.3 to 1.2 at a dissolution time of 3 hours.. Note that the
Japanese Pharmacopoeia paddle method for digsolution tests is described in the
Japanese Pharmacopoeia, 14" edition, and for example, the test can be performed
at a paddie 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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Our Rat BOI06\UBREMEKAN di ssol ution in the dissolution test
according to the Japanese Pharnacopoei a paddl e net hod
for the dissolution tests, the ratio of the .
di ssolution 15 rate of the basic drug or the salt

thereof in the 0.1 N hydrochloric, aci olutign to the _
are ngt zglb‘PGtthﬁcF’é@e SHETOSRCOINGOe M@@Lﬂwf@ ang ?hQ'N@- cbxamples
in the 50 nM phosphate buffer, pH 6.8 is fromO0.3 to )
of thg wateselublessigar mienhols ivclusle) but argonet lmited:taaimgnritob rarythritol,
0.3 to 1.3, still nore preferably from0.3 to 1.2 at
xylitah, sbrbitall and ihwe likepwithfladobe and. manitad being ptdferred. There are no
Japanese Phar macopoei a paddl e net hod for dissol ution

parti€iat Bmitatishesen the dmotint bEthéOvdiRpaphitte BlganBowartisaluble sugar
14t h edition, and for exanple,. the test can be

alcoh¥stiin ﬂ’fé"ﬁ%tri)?fy aﬂ&i’ﬂh@dlrélbgﬁs@fprééhré &h é@%%rt?iﬁgrtb ¥hé présent

sust al ned-re se preparation accorgl ng to present

vr B S5t B SRR 0l el By 1o oo
oy v el AL WSO A ol AL o 0%

. Exanpl es of the water-soluble sugars include, but 25
weighy, baged oncHis %hkﬁf?m'@aﬂa&tvpﬁ Sugtainedrelegse BERPAr ation.

sucrose, glucose, dextrin, pullulan and the |ike.
ExEpmadrix typet sustained-releska tpreparatjan agrersiing to thecpresent
but are not Iimted to, mannitol, erythritol,

inventidn fucther somiprise$ aavettietynef pharenacoladicallcacceptabld carriers, such
manni tol being preferred. There are no particul ar

as diluents,dubhigintsbihdersaaisintegeitorisaEnd iiedikesad well asotier
or water-soluble sugar 5 alcohol in the matrix type

prepatétion dtftfitived fithCadprRiRBhtives, aufekidants, Elefdrﬁﬁlsf gﬁ@ggners,
0

I nvention, but the above anount 1s generally 3

issR Al £Fabiady. SrEonB ot ol Bimnoiaso
12 .to 60%

prepAtioN, 4 180 e e b irp 2Raling i atn ExHp s dr divents

.t t ai.ned-rel di to th ,
oo 5B38BPy % g Siose o

phar macol ogi cal | y acceptable carriers, such as o
anhygroug:silicic acish siypthetis, alwninuem silicates magnasiuro aiumingte metasilicate

like as well as other
and the like. Examples of lubricants include, but are not limited to, magnesium
stearate (Mallinckrodt Baker, Inc. USA), calcium stearate, talc, sedium stearyl
fumarate and the like. Examples of binders include hydroxypropylcellulose,
methylcellulose, carboxymethylcellulose sodium, hydroxypropyl methylicellulose,
polyvinylpyrrolidone and the like. Examples of disintegrators include, but are not.
limited to, carboxymethyl cellufose, carboxymethyl cellulose calcium, croscarmellose
sodium, carboxymethyl starch sodium, low-substituted hydroxypropylcellulose and

the like. Examples of preservatives include, but are not limited to, paraoxybenzoic

acid esters, chlorobutanol, benzyl alcohol, phenethyl alcohol, dehydroacetic acid,
26
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Our REfepa0os UPPOWMAKAN ves such as preservatives,
anti-oxi dants, colorants, sweeteners, plasticizers
and the like, if necessary. The prepared matri x type
sust ai ned-rel ease preparation can also be given a
filmcoating as necessary. Exanples of diluents 15

sorbi¢ aciduanel thedikea riexamples iofrantidxidants include, but are not limited to,
pregel ati ni zed starch, crystalline cellulose, |ight

sulfite®) s doatessahd the ik | Havm'abld‘exampleb mommmlmiade, but are
magnesi um al um nate netasilicate and the |ike.

not hrﬁi’té&% SorRivatetidiane igke ﬁ%ﬁgﬁéﬂﬂs rititirat tsl(8ucH asl B-carotene,

0, nmagnesium stearate I'Ti nckrodt Baker, Inc.

chloré?@l %ﬁiﬁléq(fé?ﬁ%ﬁ%f‘é%! oﬁ% &'é YedFbRRY dﬁhde fFBIB8K #5E oxide

s i'ncl ude -

an LSS aBoct el Ml e sosoms
sacc@%uﬁciggﬁh&séyqrﬁ'g;ép gp$)|¥@{10| I doﬁeﬁr@ tﬁ@t IIéxamples of

limted to, carboxynethyl cellulose carboxg 38
plasticizersiinshisies st atﬁmotdmmmm%le faty acigrgsters (trade name
car boxymet hyl starch sodium | ow substituted

Myvacpt)r triefivy| aityateefttadedyame Gitrofléx2), iprepylenaglycel pelyethylene
preservatives include, but are not limted to,

glycoband e like1z Examplesief fimesdating, bases dnclude doutl are imeb liited to,
al cohol , phenet hyl al cohol, dehydroacetic acid, 26

K
hydr&ygrcw méﬂ %HMB’OXI Wﬁ HcafiGiogeaind thBdikbi ke.

["es of " anti ude, but are not limted

t 9kn ar?nBLnH {)Ptﬁe ¢hrhidf a?dtﬁﬁeﬂglq ﬂ‘\égﬁ'udm% pef @é@élﬂ@&%lease

nples of colorants i nclu ut ar not limted t

ol P, Ve OB P ot o
vl 5 i S s B S50 S heray

oSS B P R G S35 o

i ke. Exanples of plasticizers include, but are not
preferabiy e O3 tayl Yoy wisight basestoni 160 % by weighief thaeatrix type
Myvacet), triethyl citrate (trade name Citroflex 2),
sustainegyéiease ?h'emhtiomo Mozebyercan ampunt af thenbindeeis gemarally from
Exanpl es of film coating bases include, but are not

0 to 10% Byewrelght, préferbllfeom 10 PRy B%by Weight] mote praferably from 0.5 to
hydr oxypropyl cell Ul ose and the Tike.

6% by weight, stil more preferably from 1 to 3% by weight, based on 100 % by

weight of the matrix type sustained-release preparation.

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 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
27 ’
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Our Ref: £R006 UBROVWIKAMNarri er contained in the matrix type
sustai ned-rel ease preparation according to the
present invention is not particularly limted, but for
exanpl e, an anount of the lubricant is generally from

Q0 to, 5% by wei ght, preferabl from0.01 to 4% Db _

entefig Pemerr%%(c@ %etpéfg%ﬁay waeh%f. a waterssgluble,augan @lcohol, based
still nore 15 preferably from0.3 to 1 % by wei ght,

on 18Q%dey weight of thermaliix type sifstained-releass preparation. More preferably,
sust ai ned-rel ease preparation. Mreover, an anmount of

the mateixltypel sustainegereteasd prepamtionfadoardifgotd theveraesent invention
preferably fromO0.1 to 8% by wei ght, nore preferably

comprist® @) a Basic BPGgPYr 4ehl fieredf, itb) 10%6 80 . f i
él to %‘% by wei gI?tJ, based on iéO}%by %?ght@%flﬁdeﬁﬁterlc

polyrfiBF &hdl (EY R G604 RRidHE of 31Fatsl-SBRIM bader dioHd) based on

rix type sustain el ease preparatlo ihgto

100 5 S GHELF e R 8 PRI el GsbABAD Ehfe
orer e B EvB8 Bl bo Bt BB Pl fosort

) of the matri x type sustained-rel ease gr egar ation. i

inventiogy eerapiises (ald bagie duug ona salidhereqb(b) dbda S8% by weight of an
preparation according to the present 25 invention

enteie pplymarand(c) 4 28a £05 by weight of s watertsalublefsugab plcdhol) based
70% by wei ght of an 27 Qur Ref: E0006 UP29W KAN

on 1e0Y%chy wejght vithe mathix typeSustaifddaslpase ppdparafion.
wat er - sol ubl e sugar al cohol, based on 100% by wei ght

of Altdrhativdly, thelniatfix2y6é sLiSiefhacbictaist PrepRratiir ActordPbdo the
preferably, the matrix type sustained-release

' [ e(dr ' [
pres R RIPANES, ol Y PR T BF 11 porey, o) 5to
o v ' . ' | y.NE
90% K feiohtdr A AlkricToIder 1655 1 7 o8 WERdnHha pelarzuisie sugar
0 9 jght of mat ri.x t
alcorgf anditdLa 1 %A B wiiaht ot Malerideo B pptymep bassc.an §00% by
. e trix type sustaiped-rel ease preparation .
weighl 61 HR el Vb suplainsichielodsa, BrpRcAiorh Rrarerebly, dpe satrix type
basic drug or a salt thereof, (b) 15 to 50% by wei ght
sustainedrieleape prerarption ascorging {octheresentdovemtionedrgprises, for
a wat er-sol ubl e sugar al cohol, based
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
28



10

15

20

25

Our RéF: E0008 UWr2gyweaNht of the matrix type
sust ai ned-rel ease preparation. Alternatively, the
matri x type sustai ned-rel ease preparation according to
the present invention conprises, for exanple, (a) a
basic drug or a salt thereof, g)) 5 to 90% by wei ght
accorgdingito thet presentinvention cqmprises, dorremmglena) ghibasie drug or a salt
wat er - sol ubl e sugar al cohol and (d) 1 to 90% by
thereof;i(oht 5 o6 50%\by weightsflandnterio pylyater, (&) 32do@0% bYoveight of a
15 weight of the matri x type sustained-rel ease

wateRSSIRBleAdLigar aldtH ahald)ys té BBy Weiglit\if@ water-insoluble polymer,
sust ai ned-rel ease preparation according to the present

peso HETOFRFAR fo i b A fiogponpiporinh,
Pk BRdjng {6 bnBitlf aBHGELHH 146 bidierh infbriiBhctinefo e als provided s

o5 i BMTE SRR 0% Bl Sfppuse

referably, the matrix type sustained-rel ease e
the Sfﬁpégé'r ANiXing adkasie diug,on d Sall thereebwhich; hagdigheysolubility in a 0.1
conprises, for exanple, (a) a basic drug or a salt
N hydreehlasic, adid polution and@66 ;mMaihgisphate buffernpd6.Q than in a neutral
pol ynmer, (c) 10 to 60% by weight of a water-soluble
aquesug aoiaionp pEl 8.6witk @} Idast oné @itdric pelyger; arid comptession-
i nsol ubl e pol yner, based on 100% by wei ght of the

moldiFRy themixiiite cbtainal e thd RibERG eteth e prdsaint Mventibh lalso provides
nore preferably, the matri x type sustai ned-rel ease

anptﬁr:rﬁéfh%ﬁi f8p mﬁﬁ&ﬁri%%zmﬁ&Q%QE@M&W ;?'S?ﬂgéﬂbn,

present | nvention conpri ses, r exanpl e,
| Y1 the) ‘ Y .
compfi il e il ) 8448 i B g sl Wi By
. ter,-.soJ uhl.e.sugar al.cohol ,and 5t 0 A ' .
in thg B CN EehiS Bl A B ndlay Bl Bodg b RYolich i being
of the matrix {ype sustai ned-rel ease. pre tion. 5
1 makub. o dno#e. sebHIRY wbmedz,amaqwqq@w&bdﬁf bidbeinpiGa mg/mL or
there is also provided a nethod for manufacturing. a
less, and-whichyhas soluhitiy e the sewtsalaguesyss@lution, pEBheing gt least
the steps of: mxing a basic drug or a salt thereof
twicenits sbiubiity ini thecbasio Bgbediis golution, H 8.0 and peingcndtanore than half
acid solution and a 50 nM phosphate buffer, pH 6.0
its sdltisintyl iR the ReuUtralbaqueous 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 mathod 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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Our Befi &AROESUPEEVWIKANOH 8.0, with at |east one enteric ’
pol ynmer; and conpression 10 nolding the m xture
obtained in the m xing step. The present invention
al so provides another nethod for manufacturing a

mat r syst ai ned-r el e preparation, rising
than & & bl BeSehite ey i 5wt alieas oe anteidpolymer, and

t hereof which has solubility in the 0.1 N
compregsiepHnelding the mlﬁwaﬁbtamema thesnixiagistep. dhedquesent invention

solution, pH 6.0 being | ng/nmL or nore, solubility in
also pmimanothqn swiisod tdrumanufachiring. D nizdix g/ptb. sustgihet-release

15 l ess, and which has solubility in the neutral

prepacitieny somphsi‘ngdhe stepHof niieingq1 b basiksdrugtor £ Sait tr%reof which
solubility in the basic aqueous solution, pH 8.0 and

has étﬂuﬁﬂtwﬁtthé”@r ?Mﬁmoaﬂbﬁc abfosscﬂﬂﬂléfbbhﬂ H?ez 50 n‘nlﬂepho sphate buffer,

neutral aqueous sol ut| on, pH 6.0, WI th l'eas
pH s%ﬁ?ﬁpéﬁg{;?ml Rf JM 5 sp Eﬂbﬂltg EBEBIH%M ffer oH 8.0
bem@@é’fﬁw%@& LT St e : i Wi k@?aﬁﬁ@ﬁi@%ﬁw&f’e buffer, pH

t bI
i ol loas{aCH 1§ San Bl in trhﬁc'%imﬁ Abosbha hier ol & 8and being
ct of the present invention, there is als
not mﬁr&ﬁhae dnaif ltﬁesql@mhwn the ROl mhlosp@%a huffer, pH §,8¢ with (2) at

sust ai ned-rel ease preparation, conprising the steps
leastaine enteria golyrhers aoddontpressiensmoiding thecnixtuvel alitaines in the
hi gher 25 solubility in a 0.1 N hydrochloric acid

mixirgpstepi dn sopreferrédaspéatiod shd atethdd fdrananufdcturihg & el type
Ref: E0006 UP29WKAN s than in a 50 ni phosphate

sust&ﬁé&-?élea@é"p?e&raﬁbﬁ BeabrdirPf the'te88MARVENRM, Wéterﬂﬁ%!ubie

conpr essi on- nol |n the mxture obtained in th e mXxing

po|yrﬁgﬁﬁ J&?ﬁ-,,%@ﬁfs ﬁ?}ﬁegn al so provi des anot her

or nanu matrix type

iy ﬁﬁsﬁg@ﬁ@&ﬁé@o& s o SR T g mats
type Sﬁétae Vvt Sieasd piebaiAian: cBmArENG irebe o ania (A h%slc drug
ora @Ibtherreeof v?ﬂ%lcﬁ tI)'1Ia|sI gtghérnsglﬂlghty in rg\/é ﬁ)hh? %@Q?Je%lfrﬂf ;gr& soFutlon 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 solubitity:

in the 0.1 N hydrochloric acid solution and the 50 mM phosphate buffer, pH 6.0 being
30
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Ourl:&ql EGO@E@IPWKAN |l ess, and which has solubility in
nmM phosphat e buffer pH 6.8 being at |east
tW| ce |ts solubility in the 50 nM phosphate buffer, pH
8.0 and being not nore than half its solubility in
the 50 mM phosphate buffer, pH 6.0, with (2) at 10

1 mgindast mone, muamyannbememm pmsp(hatmbaﬁm phl &6 biing) Ot2heng/mL
m xture obtained in the mixi ng step. In a preferred

or lesaS BRE WwHith has sBRbIR i e SmM phbsphate buffentph 6.8 beiag at least

sust ai ned-rel ease preparation according to the present

twice sﬁvs%mmg in g—t. %EMr;{fﬁéPHB{eebuﬁé}' A8 01 hdBeifg Mok Abré than

t he pr esent i nvention -

o 10 S g 8 0.l e
o ] k055t Bt R e

solution and a A 50 mM phosphate buffer, pH 6.0 than in
mixtuge gbiained iutheradngs®Per, pH 8.0, the sol ubil i ty of

the basic drug or the salt thereof in the 50

piAecptding toafpireferres-aspest obtharresent ieuemt!qnmﬂae appwe method for

soI ubility in the 50 mM phosphate buffer, pH 8.0 and
manufactoging dhe Atatrin type $ustainetiirelease prbpdnistion furtner comprises

mM phosphate buffer, pH 6.0, with (B) at |east one

granmaﬁﬁg tHe m&ume@btaned(;ﬁ)thefmkmgsstep prornl ihe-donymriesbioa-molding
pol yner; and conpression- ing the m xture obtained

step. thé#?%t:% '{P{élzésg@?nf /b (HR SHM Rerddiethdl &ierié pbiyrtsttarinthe

provi manufacturing a matrix type
S|
wafeff%ﬁfﬂ“f ﬁoﬁfﬁa&%as. B8 A mix &I ob? bl fée g
has so b|| n t he r

phardegicaly assobiable Sdclilet Son Alsbais e ‘?’“b% st Ina

30 Qur Ref E0QO06 UP29W KAN .
moresoJeRiTed 65995 O fae BIPSANN ITHETHAR & opuBtod o Sighine yebgranyiating

0.2 ng/mL or |less, and which hassolubllltylnt tﬁ
step,mpyshrsferably therwelrgrapuiabing stan inyolves|usgf @ Walegsoluble binder.

solubility in the 50 nM phosphate buffer, pH 8.0 and

bdihrbe mathod fer maauafacturing a matsotype sus&qmad-rehase@rmr ation

phosphate buffer, pH 6.0, with (2) at |east one
accofdihgtd 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 also mixed.
Mixing and compression-molding are accomplished by the ordinary methods
commonly used in the field of the preparation, without particular fimitations. 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
31
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Our Bef; &10006 URREW/KANat | east one water-insol ubl e
pol yner; and conpression-nolding the mxture obtained
in the mxing step. According to a preferred aspect of
the present invention, the above nethod for
manuf acturing the matrix type sustajned-release

wet GTRBplahan etag: BreararulRonBethog Blhied b raniation method,
obtained in the mxing step prior to the _

wet %m%me@apdrmmayrgmogmeégodmudha&kevel y, the basic
drug or the salt thereof, the enteric polyner and the
walhe matbotyplsl sustaingdeelease preparatiod is not particularipdimited as
step. O course, other pharmaceutically acceptable

long agdi isiaresrat preparatorR CFBF 8dmple, taiflets Jidiiiles, five drandles,

nore preferred aspect of the present Invention,

capstiled ddihe IikeSédtPbd ManuiSituid gt 'ragenﬁfﬁ&ﬂidi‘f?rég?&ges can

preferably the wet granulating step 1 nvolves use

oo pASHEF 51818 byl TR st on
oo SR} lred i A g 8 et Al o sxampe

al cohol can be mxed in the matrix type .

hard capsyiescanke packed,vith multiple small-diasaelss mini-tablats based on the
pharmacol ogi cal | y acceptabl e additives can al so m xed.

matriy type gustainecraleasa prapangtian, of withthexaforgmentionedgranites or
ordi nary nethods 20 commonly used in the field of the

fine grappleshased, omthehmatriptypeiststained-refiease preparafites, or with both
matri x type sustai ned-rel ease preparati on can be

tabletmbaed bi ties mdttix sustaifiedeiiedsy peparatfon and granules or fine
conpression-nol ding using a tabletting machine after

granies bEssd'th theSRatrikt§paBlisianed-1dl8ase’ 5{39?%?%;5"{- e Ré Hatrix type

preparation can al so be manufactured
e} r .
st AE5LE bShor R Py Ut BB 4 1T chBing b Ppclbsary. 1
ressi an; ool di ng. For exanpl e, an ran in .
shoEBR 55 85554 gt 2 aBABrBA 1 e btnde SUHShk coating on the
UP29W.KAN wet gr anul a{ii on nethod, dry granul ation .
matrigsustineqTelegse preRaralion SRoPrsingio thenrsaent inention has very litle
extrusi on nmethod, spray-drying nethod and the |ike.
effectrap the disselutippprefiletofithe basis drugorthe salt shereof fromitie matrix
particularly limted as
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 agueous solution, pH 6.0 than in the basic

aqueous 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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Our RefNE0866 IUP2SWACARI al  preparation. For exanpl e,
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

_ least snetveaterihsohlble polymerp ditat iis; the prasetit inyention peoyides armethod

i nvention. For exanple, hard capsules can be packed

of reduciny pH| dépeineienca lof diSselutibarof e basicdray or tws sslt therediat a
matri X type sustained-rel ease preparation, or with the

disso?.ﬁi‘éhqmbf 218 % Weit8 \Hopespondifigitd @%sﬁfcaé‘rﬁb%@ﬂ%%m\teheaﬂy |

e matri x type sustal ned-rel éase preparation, or w

stagdf e il B33, ARG HIBIAL W el HUK 881433 tre solbit
{ he. tri t t aj -r.el (] ) .

ot whidtis by H8 B K 2B aofc 58350 BB B adfioys otutn

pH 6 Slianin the,pesiE acuephs S5LBRECPER & Wik 24528 ar eNtpr poymer
coating on the 15 matri x sustai ned-rel ease preparation

and af deastdinegvater insslyuble pohimer, apd them campreasign-malding the mixture.
effect on the dissolution profile of the basic drug or

t Wdtesmdtively) ¢he pfesent invemtiongrovides aympethod of reducing pH
sust ai ned-rel ease preparation. The present invention

depefnténce bbiisgeittion of hitaiofrugestus saly theredfatendissoletioh time of 2
di ssolution of a basic drug or a salt thereof at a

to 3 KBRS %%hﬁgnaihg% %fast%icté;?&tyh@-‘ﬁrﬁe 18t Berd b BftHeD

gastric enptying time (at the early stage of the
csscRFPEHIIpb S 4R 48 LALBING of which e
.. 0.1 ' ' .
iond) b o N RRRbGbfc 38bh BBa3HE s Bt fitiom o0
inan B i oo B HerRR oo b A48T 80 PSmer, and
manuf act ur i n& the matrix t)r(rge sust ai ned 25 _rel eas iri
then spepaesaiowmaidingrthe myxiuse. Haeretberfor MaBHtactna;ihe matrix
al so conprise adding at 32 Qur Ref: E0006 UP29W KAN
type bestaineskreleasecpreparationaceopding te the present inventien may also

present invention provides a nethod of reducing pH
compitizeeadiiing at [Hastlbae watéi-imsohible pelyhes; Jhat isy thve présent invention

salt thereof at a
provides a method of reducing pH dependence of dissolution of the basic drug or the
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 in the 0.1 N hydrochloric solution and the 50
mM phosphate buffer, pH 6.0 than in the 50 mM phosphate 'buffer‘, pH 8.0 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
33
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Our Bet 0006 UR2BWHKAN 2 to 3 hours corresponding to
gastric enptying tine (at the early stage of the
di ssolution test) by m xing the basic drug or the salt
thereof; the solubility 5 of which is higher in the
.1 N hydrochl oric solution and the neutral aqueous .
(1) aizsie 110 O 5 8l thereRENIC RaRsaIBily 1Bdhe Gus N rpRaRric acid
pH 8.0 with at |east one enteric polyner and at. |east
solutipreand the 50 maMi phsisphpts buffer, pHreiOtheimg 1 mg/mL or more, solubility in
conpression-nol ding the mxture. Alternatively, the
the 50 mdkphosphate thiutfer,ptd 8.0ibeing 012 tiglehlobr lesd uanch whih has
dependence of dissolution of a basic drug or a salt
solubiligia ehe 80 raMbIssEphate Buffér, [Pl 88 being At east tWiesits solubility in
corresponding to gastric enptying tine (at the early
the %)E ﬁ%pﬁ&s;ﬂﬁe‘iﬂuﬁﬂ o gg??ﬁtﬁﬁag?nsdg%{%tmté‘&én%mﬁﬁ&ygﬂuy in the

rug or the salt t : ity of
50 il PAgSefsle et i1 B OX0RREY) kst Hhe'o8Ae Pofipieiran @) at least

hpsphate, buffer, pH 8.0 with. at | east one.enterjc, .
one aAASOIGLR poiyinen R btasgionmoling i Mg optained in the
. .The nmethod for manufacturing the matrix 15 type
MIXiNG, 846 ned- r el ease preparation according to the present
invention may also conprise adding at | east one |
walke matdotype sustaingdweleasapreparation @coouding to the present
i nvention provides a nethod of reducing pH dependence

inventiordcars be marufacturedh by bies example) the follvaving atéthodsr ¢80 g of

at a dissolution time of 2 to 3 hours corresponding to
donepaeil hyGrasnidride(Eissil OF Ltal), 624 g Hibo&d|A0F Fofethieeliulose, Dow

di ssolution test) by m xing the basic drug or the salt
{ S oS i i
Chorig G o0 B 4t L 9 o CHNY, oo oo
. i t .
of e e K i s8R o, W e Bkl o Bbng an
an ter | [ uble pol yner, a t hen . .
aquedhs SR o 58 Pt Ry sRlllobd SRseivartio @ guitable amount of
Jnvention, there js provided a method for controlling .
purifies} Watek, a5id the resultingi arams aye dieeldugn using:a &y diver, andisieved
pH dependence, conprising the steps of:mxing 33 Qur
to obtein: thesigstedmranvigsize. 1After $izingc 1 ¢ ofgnagnesival stearate
t hereof which has solubility in the 0.1 N hydrochlori.c
(Mallingkdodt Baker, Inc.) based on 99 g of the granule is added and mixed, and a
rotary tabletting machine can then be used to obtain tablsts with 8 mm in diameter
containing 10 mg of donepezil hydrochloride in 200 mg of the tablet. A coatinQ
machine can also be used to coat these tablets with a water-soluble film containing
hydroxypropyl methyicellulose 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 &
34
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Our Rt B0D008 UPZbWIEARO mM phosphate buffer, pH 6.0 being
| mg/mL 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 nM phosphate buffer, pH 6.8 being
at least twice its solubility in 5 the 50 mM phosphat e

'Co KB ared 66 jg-bfdactose dire elixed itoa gramwatona Vehgranulation is

solubility in the 50 mM phosphate buffer, pH 6.0,
accomplishd®by alddirgpsn aqueoussasiution pbhzgmfrhyﬂmbq(ns:)psdtceuabse

one water-insol uble polynmer; and conpression-nol di ng
dlssol\}w iR &< Sitble Ehﬁilﬁl? 8f plrifidtewaterX bhd tisd ?ééultﬂ@?rmg are heat-

type sustai ned-rel ease preparation according to the

drledmsﬁﬁﬁttray]rﬂzb oéf/'m%d: ] Pﬁeﬂcﬁﬁﬁ? gﬁﬁﬁi&%‘?zéég rﬁ{gfeg%;z[mg, 1gof
oA e gt o 8 £ s
N it Ry E O A

acconpllshed by addi ng an _aqueous solutlon of 52 ¢
in diameteszoniainipg 2§erng of pamantingohydrachlgrige W%W%mmf the
of 15 purified water, and the resulting grains are
granuleatA coating mat:higneawrr algo beyused tarndat thesedablets with# water-
the desired granule size. After sizing, | g of
solubﬁﬂﬁﬁ%bumimhﬁmydtcﬁ(yp(dﬁyl metayiceliliiosiabethe likecag itH armiol
on 99 g of the granule is added and m xed, and a
compdilenty tabletting machine can then be used to obtain
tablets with 8 nmin dianeter containing 10 ng of
donepezil hydrochloride in 200 ng of the tablet. A
coating 20 machi ne can al so be used to coat these

I | ter-soluble filmcontaining

(EXP%%F&?;E#@E&@&!@WI cellulose or the like as its main

cqnmponent .. The pE sust ai ned _rel

Bl iAyPe cubfainerraibhse Branatatin aboardBiin she prpsent

aI SO be manuf act ured by, for exanple, the follo
inventien, gifgctsaf ap mterrwﬁhfmqrne tihg BreRence af dovate 5'&'?&9\*%19 on

s.r.o. Czech Republic), %.of_Et hocel 10FP 25
dmscﬂ@uqrybemwmareeavaﬂmtedmthe: logingoany), 60 g of

Eudragit L100-55 (ROm GvbH & 34 Qur Ref: EO006
Unaatikitppe sustained-release preparations were prepared using donepezil

hydrochloride 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 ethylcell.uiose as a water-
insoluble polymer and Eudragit L100-55 as an enteric polymer. The ratios of
ethylcellulose to Eudragit 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
35
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Our Ref: EQEOEB28W/KAN | act ose are nixed in a granul ator,
Wet granulation is acconplished by addi ng an aqueous
solution of 4 g of hydroxypropyl cellul ose dissolved
in a suitable amount of purified water, and the

ains are _heat- dried_ usin tray dryer
cama‘ﬁ Eﬁwgagqf@ teptselution Aps gn acidictest geiutmmaad a et sglution B
of 5 magnesium stearate (Mallinckrodt Baker, Inc.)
asaﬁﬁ@EQIEﬁtSQUQOBﬁSgE&ﬁUﬂkbGENadded and nixed, and a
rotary tabletting machine can then be used to obtain
tablets with 8 nm in dianmeter containing 20 ng of
memant i ne hydrochl ori de based on 200 ng of the

grigstiselutibnoRat | Nl 1R eRBRIEHiGHE &dié @oRgionsed to coat
these tablets with a water- soluble filmcontaining

YT PooRitRIPYE: ”Et 80 kg %‘Mhﬁ éteoéuffd?epﬂ-l'é‘? rq@éﬁéﬁtff P sodium

10 conponent. (Exper! nta e 1) a matri

o8, 50 B OB FOO ABRaBRE Bl opho o 75t

*16: presence of a water-insoluble on 15 dissolution

P avior are evaluated in the followi ng. Matrix type
sust ai ned-rel ease preparations were prepared using
donepezil hydrochl ori de according to Conparative

nple 1, and Exanples 2 and 4 which are given

bdﬂ@*ﬁ thaheisspletion rateowas calculated Fopresnnentations of donepezil
Note that the matrix type sustained-release

hydrochdpadein samplecsalutiorespeoliEtted with dissojution time el arsalyzed by a
wat er 20 insol uble polyner and Eudragit L100-55 as an

spectrophotommetrit ynéthod D HPIC iap@ilysis metHod. CEhé ubeéteo;shbtometnc
Eudragit LI00-55 in Conparative Exanple 1,

methia¥aWwss perférrmad uﬁdeﬂﬁfe%sﬁ%er@%dﬁdrtﬁs%ﬁmeﬁ%gﬁ; ‘\w@(lelength

wei ght "and 25% 50% by wei ght respective

at 31@1%‘”’9?6%‘#6@ étﬁ D A’ s %gé’}sf%‘ﬁmeﬁ%& ok %%rformed

two types ol'utTons at a pa requency

[ in_a th the di luti
undief dpddlceBeRf ﬁﬁm? 858 ot edskfeingnt ! ferfs) 0682 (6L Science),
| ut t est 35 Qur Ref: EQO006, UP29W KAN
mobile pﬁgseu v{/gtgrlaggtoalttyﬁselfO% aqueoLs peerchlc’ﬁ)c acid so uthn 650/350/1
mixture, and detection wavelength at 271 nm. Comparative results of the dissolution
tests are shown in Figures 1 and 2, and resulis for Comparative Example 1 and

Examples 2 and 4 in Tables 1 and 2.
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Our Réft E0eds YP29wW/Kikg 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 5 Test solution B: 50 nM
phosphate buffer, pH 6.8 (buffer of 50 mM sodi um

[TablpHdsphat e solution with a pH adjusted with

hydrochloric acid to be frompH 6.75 to pH 6.84) Note

t hat dissolution rat L({Eﬁdfrom
concentrations of domg ; ;ﬁrochl oride in
sanpl e solutions collected with dissolution tine and
anal yzed by a spectrophotonetric nethod or HPLC

anal ysis nethod. The spectrophotonetric nethod was

per f COMBARATIVE EXAMPEESUr enent] clondi ti ons oﬂm}rerrent

SOLUHONA LSOLUTIONR | FESHSGAMHONS, f o1

Ho\)éq?vemﬂgth TBST S| TESTSOLUTIONAE" o6

{F 1ON ‘ " - X B
ndi 127%0s of 19 hsur enerfdidol unth Ine%l_mgﬁ (@ 152
15 mb | e phaseso fwa( estifpcet azmfri | e20%0% 1.13

| 0 C acl d g3ljut) o 50/35{@ '

EXAVPLE 1 EXAMPLE 1 HOUR SOLUTI ON A SOLUTI ON B
TWSOLUTI ON TEST S UTION B HOUR SOL | A B TEST SCLUTI ON
Al 1h 27% 19% 1: 41 1h 22% 15% 1.52 2h 41% 27% 1. 50 2h
32% 29% 1. 13
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Our Ref: EOA06IIP29WIKAN 39% 40% 0. 97 4h 57% 37% 1. 54 4h
44% 50% 0. 87 5h 63% 41% 1.54 5h 47% 58% 0.81 6h 67%
44% 1. 54 6h 50% 65% 0.76 8h 73% 48% 1. 53 8h 55% 78%
0.71 5 10 15 37 Qur Ref: E0006 UP29W KAN [Table 2]
T%_LE 2 EXAMPLE 2 EXAMPLE 3 HOUR TEST TEST TEST

[Tablg@dluTi ON At HOUR TEST TEST TEST SOLUTION Al SOLUTI ON
A SOLUTION B TEST SOLUTI ON B SOLUTI ON A SOLUTI ON B
TEST SOLUTION B 1h L?Aﬁi.ﬁ ;2}19% 13% 1. 42 2h
27% 21% 1. 29 2h 25% 19% % 26% 1. 27 3h 30%
23% 1.33 4h 37% 30% 1. 26 4h 34% 26% 1.31 5h 41% 33%
1.25 Sh 37%29% 1.29 6h 44% 36% 1.24 6h 40% 31% 1. 28

8N 50% 4 1 eaiapee2 O 4970 SO0LL. I;:L I:)Q/—\IVPLI:EﬁAM\g:LI:D

O Br—HEOR—ES e g
[ S A T T g A e LoLTons
1RPLUTT{RL A SO TON B THE2E ST UIR PN B 19% | 539000 U. 75 142
o |1 LHRHO70 Loted 1.29 2h 25%, 19% | 1.36
ah 33% 26% 1.27 3h 30% 23% 1.33
4h 37% 30% 1.26 4h 34% 26% 1.31
5h 41% 33% 1.26 5h 37% 29% 1.29
8h 44% 36% 1.24 6h 40% 31% 1.28
8h 50% 41% 1.23 8h 45% 36% 1.24
EXAMPLE 4 EXAMPLE 5
HOUR | soutiom | soLtmion @ | Teor Sormons | [ HoUR | sothiona | sotion e | TEor Sorimon s/
1h 8% 10% 0.75 1h 14% 13% 1,07
2h 11% 15% 0.69 2h 20% 20% 0.96
3h 12% 19% 0.64 3h 23% 25% 0.82
4h 14% 23% 0.61 4h 26% 28% 0.88
5h 15% 25% 0.59 5h 28% 34% 0.84
8h 16% 28% 0.57 6h 30% 41% 0.74
8h 17% 31% 0.54 8h 33% 56% 0.59
EXAMPLE 8
HOUR] . TEST TEST _ [ TEST SOLUTION A/
SOLUTION A | SOLUTION B | TEST SOLUTION B
1h 17% 15% 1.15
2h 24% 20% 0.83
3h 29% 41% 0.70
4h 33% 51% 0.63
5h 35% 60% 0.59
h 38% 67% 0.57
8h 42% 77% 0.55

In Comparative Example 1, and Examples 2 and 4, the weight percentage of

5 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
38




Our R&T: E0008 YRrIBWAKAN 20% 20% 0. 96 3h 12% 19% 0. 64 3h
23% 25% 0.92 4h 14% 23% 0. 61 4h 26% 29% 0. 88 5h 15%

25% 0. 59 g6h 28% 34% 0.84 6h 16% 28% 0. 57 30% 41%
0.74 Oh 17% 31% 0. 54 33% 56%% 0.59 EXAMPLE 6 HOUR
TEST TEST TEST SOLUTION A/ SOLUTION A SOLUTI ON B TEST
Eudraggit LTOMSS per 1100% by wesight. of the fabletsosesprctively). A8 shgwm in
41% 0.70 4h 33%51% 0.63 5h 35% 60% 0.59 6h 38% 67%

Figur@s 37andsD, it ds €oHififned that iCdigsoiutiontestsuasing thel samedest
Exanples 2 and 4, the wei ght percentage of 5 Eudragit

solutibh8mder the édifie cdhdRiohs Vike gitiateér¥ss conteb fdohéntPercdmage) of
wei ght o et hyl cel | ul ose per 100% by wei ght of the

ght of y
0 0f . i . . .

the-ebggil&%%gré? r aéplttiﬁi Bg g’\éﬁge%r%q% o %{/‘%\%l gﬁt m;é t ﬁe 2l

t ets Y . 1 A 1
v PR o BT g Era B ptdor SOl BB o present
. ame test solutions under the sanme conditions, the
'”VG@PEat er the content (content percentage) of the

enteric polymer (Eudragit L100-55), the slower the . )

dils e matdnsustaineddisledse prepgatiopracsprdiag o Hig piasent invention,

matri x sustained-rel ease-preparation according to the
wherpbatbdhe enteric polymer and the water-insoluble polymer are mixed in the
preparation, the greater the amount of the enteric polymer mixed with the water-
insoluble polymer, the more the dissolution speed is reduced, thus allowing a long-

acting sustained-release preparation to be prepared.

(Experimental Example 2)

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 solution (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
39
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Our Ref E0006JP2OVWIKANmat ri x sust ai ned-rel ease preparation
according to the present invention, when both the
enteric polyner and the water-insol uble polyner are
m xed in the preparation, the greater the anount of

the enteric pol| r mxed with the water 10 insol.uble
hycroghTgriag. ihe RElais ROIYRET nd e teTinspkible palyFial YaERg (m

thus allowing a | ong- acting sustai ned-rel ease

- Examplepdrtat6)oin whichdhe typsaetdiluents paniedtinExanplasdl andY), in which

Set out below are the effects of ensuring dissolution

wet granbiationwss performpehusing Abindert (ire Examples 8yptand 14 to 17, and
sust ai ned-rel ease preparation, at the sane tine, of

20), inashieh fige type of éthyleelilosk varéd lih®Exanibles &, 9arPsd)and in which
drug or a salt thereof in an acidic test solution to :

the s dg;gi% Pﬁf&d&ibﬁ Waséatribl ot gﬁﬁiﬁhmb&%, 38tgkizen Note that a

ution rate In the a c test solution

. Luti . 1 . ’
propafalidf chldifinbEcpebet Rttt AEine Paté bRl iymer as is
. 20 First,. Eudragit L100-55 was used as the enter.ic
main soymadrrs, #1EPAC i B ROV RBL B8 LsBda GoParatve Example 1.
wat er -i nsol ubl e, polynmer in the matri x :
The reguits for e@omEP@éa@ Erampleck aod Examples 1. 299 8. daitdiand 14 to 17
rel ease preparations were prepared using donepezi
and 2{) areehwn inidablesdl, &, Sand4 aespactivaly.c Comnasative disaalution test
Exanples | through 11 and 14 through 17 bel ow, and
results fos @xamples 1 440 4 7vareshown iorffigdrast®andd. The
di ssolution 25 tests were perfornmed to evaluate
preparations in which the anounts of donepezil 39 CQur
Ref: E0006 UP29W KAN hydrochl oride, the enteric
pol yner and the water-insol uble polynmer varied (in
Exanples 1 to 6), in which the type of diluents varied
(in Exanples 5 and 7), in which wet granul ation was
performed using a binder (in Exanples 8, 11 and 14 to
17, and 20), in which the type of ethylcellul ose
varied (in Exanples 5, 9 and 10) and in which 5 the
scal e-up production was carried out (in Exanples 11,
14 to 17). Note that a
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Our REFfEE0008 UP29WIKAN Ni ng donepezil hydrochl oride and the
wat er -i nsol ubl e polyner as its main conponents

wi t hout any enteric polyner was used as Conparative
Exanple 1. The results for Conparative Exanple 1 and
Exanples 1, 2 to 6, 7 to 11 and 14 to 17 and 20 are
[TableBdpwn in Tables 1, 2, 3 and 4, respectively.
Conparative dissolution test 10 results for Exanples
14 to 17 are shown i i agd 4. 15 20 25 40
Qur Ref: EO006 UP29W ‘ ' TABLE 3 EXAMPLE 7
EXAMPLE B TEST TEST TEST SOLUTON Al TEST TEST SCLUTI ON
At HOUR SCLUTION A SQUTI ON B TEST SQUTI ON B HQJR

41

e L5
| nous J%m
‘ﬁ: 450’;;;. %-6-
2
TEST ™% SO #9794 R TEST 9-83
AP UTI28M |8 HCESSe | SOLUTI @1 A. UTILON 073
sl 1h 346% 15% sk D6 1h 16%s ] 0.68
6h 33% 57% 059 0.63
8h 36% 89% 0.53 0.59
EXAMPLE 8 EXAMPLE 10

HOUR | 5o BTN A | sortiuon e | TEoT soiumons | | H0UR | souiiion a | soLtmions | TET soLimion 8
1h 16% 15% 1.0 1h| 18% | 14% 1.11
2h 22% 28% 0.80 2h 2% 27% 0.82
3h 26% 39% 0.68 3h 26% 37% | 0.70 |
ah 30% 49% 0.61 4h 30% 46% 0.64
5h 33% 57% 057 sh 33% §3% 0.81
sh 35% 64% 0.55 oh 35% 60% 0.58
sh 39% 76% 0.51 h %] 7% 0.55

EXAMPLE 11

HOUR | 50,10 A | sOLUTION B | TEST SOLUTION &
1h 25% 16% 1.56
2h 37% 33% 1.12
3h 46% 52% 0.88
ah 53% 69% 0.77
5h 59% 83% 0.7
6h 84% 92% 0.69
gh 70% 90% 0.71



Our Raf: EOROBIPBIOMIKAN 2206 279% 0. 82 3h 26% 39% 0. 68 3h

26% 37% 0. 70 4h 30% 49% 0. 61 4h 30% 46% 0.54 Sh 33%
57%0.57 SIT 33% 33% 0.81 Sh 35% 64% 0. 55 6h 85% 6096

0.58 Sh 39%
EQT TEST SOLUTI ON Al

[Tablg

76% 0. 51 39% 7

52% 0. 88 4h 53% 69%

0.69 Sh 70%
[ Tabl e 4] TABLE 4

99%

ATABLEA

TEST SOLUTI ON Al HOUR TEST TEST TEST SCLUTI ON Al

SO EMNBe S Gl N

1% 0. 55 EXAWMPLE 11 TEST
HOUR SCLUTI ON A SOLUTI ON B TEST
UTION B 111 25% 16% 1.56 2h 37% 33% 1. 12 3h 46%
83% 0.71 Bh 64% 92%
‘E0006 UP29W KAN
L 18 HOUR TEST TEST

SQLUTL O\ EXAMPEE4SH (T ON 8 | 1h 369% 3290 1 EXAMALE 18104 1304
Houk.| Q6 Trbkia PEUTTION #| TEt SOrtTions | © PAOUR |ock o a | sorliiows | TEk SOLUmONS |
1h 36% 32% 1.13 1h 21% 13% 1.60
2h 56% 65% 0.87 2h 31% 27% 1.16
3h 69% 87% 0.79 3h 0% 47% 0.85
4ah 76% 99% 0.77 4h 46% 63% 0.73
5h 81% 101% 0.80 5h 52% 76% 0.88
6h 84% 101%. 0.83 8h 57% 86% 0.66

8h 63% 95% 0.6
10h 88% 97% 0.71
EXAMPLE 16 EXAMPLE 17 -
HOUR | 5oy rion a | soLTion s | TSt SoLUTioNS | | HOUR | soLliiona | sotUNoN s | TEGY carUTonS.
1h 17% 1% 140 ih 14% 10% 1.37
2h 25% 21% 117 zh 21% 16% 1.27
3h 31% 34% 0.90 3h 26% 22%. 1.18
4h 36% 50% 0.72 4h 30% 28% 1.08
5h 41% 83% 0.64 5h 34% 36% 0.94
6h 45% 75% 0.80 sh 37% 47% 0.79
8h 51% 20% 0.56 8h 43% 68% 0.63
10h 56% 97% 0.58 10h - 82% -
12h 60% 97% 0.61 12h - 92% -
14h 63% 97% 0.85 14h - 26% -
EXAMPLE 20
woug | .. TEST TEST _ | TEST SOLUTION A/
SOLUTION A | SOLUTION B | TEST SOLUTION B
1h 32.0 16.7 1.92
2h 430 27.0 1.59
3h 52.0 46.0 1.13
4h 58.0 85.3 0.88
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 1033 0.84
14h 90.0 103.7 0.87
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Our FT E6BO8 UP2DWAURe 40% 47% 0.85 4h 76% 99% 0. 77 4h
46% 63% 0. 73 5h 81% 101% 0. 80 5h 52% 76% 0. 88 6h 84%

101% 0. 83 Sh 57% 86% 0. 66 Sh 63% 96% 0.56 10h 68% 97% -
0.71 EXAMPLE 16 EXAMPLE 17 HOUR SOLUTION A S UNION B
TEST SCLUTION B HOUR S UNION A SCL B TEST SSOCLLUUTT
WIn\tH2 cdse dfitie matrik tyise sustaitiedu@leaserepatativpoof Oomparative
1.17 2h 21% 16% 1. 27 3h 31% 34% 0. 90 3h 26% 22% 1. 18

Exarrgile 36¥hidifedhtdiRedoXP¥ stisfid poiymerthélriti6 HFaissoiution rate in the
%38%0 94 " Sh 45% 75% 0. 60 ©h 37% 47% 0.79 8h 51%

acidi®fté SokfioR o ﬂ%éb Qafbgm thehedfrdl &%‘Y%@Iuﬁ&n &Bsoluﬁ&ﬁ(qate in
12h 60% 97% 0. 61 - 92% - 14h 63% 97% 0. 65 14h -

the a%%(%éﬁ%@&ﬁ#sﬁﬂ@@é@w@hﬁ@%@ﬁ%ﬁw sightly
from g ﬁgs%&gqf&rgﬁ ogé I%)Pl%dg% :a_sgilu&otg uéi% oq‘ 21to].3°’ hoﬂg étethg early

stage, and the ratio subsequently remained at about 1.5 with little change thereof at

the iate stage of dissolution. On the other hand, in the preparations of all examples

| (Examples 1 to 11, Examples 14 to 17} in which the enteric polymer Eudragit L100-

55 was confained, the ratio of the dissolution rate decreased from a dissolution time
qf 1 hour to a dissolution time of 2 to 3 hours, and continued to decrease gradually as
the dissolution test proceeded, until completion of the dissolution test or 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 period), while reducing pH dependence of the
basic drug or the salt thereof, and with which a higher dissolution rate in the neutrét
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 pre_parations in which the amounts of donepezil hydrochloride,
enteric polymer and water-insoluble polymer varied (in Examples 1 to 6), in which the
type of diluenis 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
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-Our Baf: EZOMOOUP2SW/KAN 8h 79.0 103.0 0.77 10h 84.0 104.0

0.81 12h 87.0 103.3 0.64 14h 90.0 103.7 0.87 42 CQur

Ref: E0006 UP29WKAN In the case of the matrix type

sust ai ned-rel ease preparation of Conparative Exanple

.1, which contained no the enteric polynmer, the ratio .

variegk (it Fxampigs n9.r t)@ndriniwhich fhe manufacturing soaipovas altered (in

di ssolution rate in the neutral test solution '
Exangpliessidl, dui tort 7, and 20). 1o ixamypiles ¢ 1tarsk 14td 18,iinpafrticular, because

di ssolution rate in the neutral test solution)

90%ioraneresaftthe drgdy Was reldased in te S6ahM pieosphate baffer] php818 within
to a dissolution tine of 2 to 3 hours at the early

8 ho?ﬁs&ﬂﬁiphd@ thé BstirhafeldlasstHasGspE iy of 1IBRGE Meestial ARV ]'gime in

with little change thereof at the late stage o

64 e, S00C 07y 100 B, o
bioayf|zBilty Bie B3 blistRie{Pelodsd i EaMalBlc 207 it G Beliavac that

froma {ji ssol uti.on ti' me 10 of 1 hour to a dissolution
these prepayations gre;extigpely conti nued to decrease

gradually as the dissolution test proceeded, until

conpl etion of the dissolution test or until a

dissolution time at which the dissolution rate in the
(Expedmental Exasopled)uti on was 90% or nore. The ratio of

di ssolution rates was fromO0.6 to 1.3 at a dissol ution

t i Imethisf experinvantal examplesfpessdthe Bhidric and the water-isoluble
the enteric polynmer into the preparation, the 15

polyiRefPWerd boaluaRRiPiof tg miatrik P Rtainbdir8asbippeparalion. First, set
provide a preparation in.which the dissolution rate

oot Bt BN STk b Sl it
preoBEAEE 3478 hyb A B R 28 e o
ine B ol A ke s AE RS el S e matr
type Ssalstuatiriteoé]-reclggseb Sre%%?ét?c\:/nesdwere prepared using donepezil hydrochloride
according to Comparative Example 2, and Examples 12 and 13 which are given
below, and dissolution tests were performed thereon. Hydroxypropyl methylcelluicse
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 hydroxypropyi
methylceilulose 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
44 |
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Our Rér Bbobd ¢ PpoWncANRge of dissolution (which is thought
to correspond to thesmall intestinal retention

stage). The both effects at the early and the late
stages of dissolution were confirnmed with all
preparations in which the anounts of donepezil
showhyin iFigures S ated 6, amd eesults fot Gomparative/Examplerid andbExamples 12
pol ynmer vari ed (|n Exanples 1 to 6), in which the
and 1/a@ sHowh inEatlessari ed (in Exanples 5 and 7), in
whi ch wet granul ati on was achieved 25 with a bi nder
[Tabléi Exanples 8, 11, 14 to 17, and 20), in which the
ysge of ethylcellul ose 43 Qur Ref E0006 UP29W KAN

varied (in Exanples n whi ch the
manuf acturing scal e I Exanpl es 11, 14
to 17, and 20). In Exarrpl es 11 and 14 to 16, in

particul ar, because 90% or nore of the drug was
rel eased in the 50 mM phosphate buffer, pH 6.8 within

8 NoUrs PRAGPLE the estl gt gd as the ummuph_.e_lnt of
Tt 4 : p

S P A T ‘o e | B TN
1h| Sk ofasdecr eame b| oa\omsl @ t heers 0.52
char acg4gl|i I'S Dyl leved 0.38
3 3 ' _ eI xR ETe! M ef UIm 0.34
4 22% |; 5 wi e _ 0.34
| vieess her o 8%%. theShhat (| #9% oo 86% 0.33
6bist ai 218k r el 88 ¢ prepar®@ijon. B4 st 3% ouﬁ“"t*el ow 034
saile exgmoyl mentash | exanpl exszgf | heh hat risg%iype 83% 0.38

Ssustalr ned-rel'ease preparations 1 n which hydroxypropyl
met hyl cel | ul ose acetate succinate was used as the
ent eébﬁmewmAﬁagEQt hyI cd | ul ose as the

Wt ETest TTSOT QgL T Y ¥ matrix 15 type
T A e

ons were prepared using -

manepezis. [ ori de 13according to Conparative
Jpfanpl g arrpl €S 4as |and 13 which are given

ggtow, gﬁdru' U Se] OTTOT TERS wer e perforned thereon.
Tyttt lkg;.- e acetate succlinate
QoA—H or-a0) : Et su Chem cal) was used as
He e8%}lic ﬁﬁ"\rrm ang- E.hyl cel l ul ose was used as -
Ghje wa®B%| i ns@%hl e pol vhitdlin the

8h 97% 88% , 1.09

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 (AQQOAT LF or AQOAT MF; Shin-Etsu Chemical) to
the matrix type sustained-release preparation. In the matrix type sustained-release
preparation according to the present invention, the greatér the amount of the enteric

polymer mixed with the water-insoluble polymer in the preparation containing the
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Our Ref. (RQA0GUPBW/KAN ai ned-rel ease preparations. Note
that the anmount of hydroxypropyl. nethylcellul ose
acetate succinate as the enteric polynmer in the
prepar ations was 50% based on the total weight of the

aration, ﬁy'gﬁrlepar ation containing the same anounts

enteljg. p Palymased theywstgesmssivkie palymer, the mere disseiiontspeed can be

ol ymer as in Exanples 12 and 13 but no enteric
retarg@qj ythus allawingan inryractingzustainedireleaSeprepastion to be prepared.
Conparative results of the dissolution tests are 44

QWitRé¢ihe nER00 6ypaPastaiket-releaise prepéaiagionas Comparative Ex@mple 2,
results.for Conparative Exanple 2, and Exanples 12

whiclaaiitl A8t eortainithereniteric 9&&9@1‘ Sthel dissdiaticn raTéﬁﬁ%eSamdlc test
EXAMPLE 12 EXAMPLE 13 SALUTI ON A SOLUTI ON B

B DA SRt 21, B bl Eon i
gl 1 g 6 5 s s il

9% 919 % 919 0% 940/ 5%

rate%é 0. 91%. 012 1/ 1A>|O 34@tgh 0 0 it omai _
ON B, Al_ 1h 71% 53% 1. 34  2h 92% 70%1 32 3h 96%

roughlg(gppstgg\t ah .- Javthgmarly stage of dissolution (1 to 3 hours), while in the

preparations (Examples 12 and 13) in which 50.0% of hydroxypropy! methylcelluiose
acetate succinate (AQOAT LF or AQOAT MF; Shin-Etsu Chemical) as the enteric
polymer was mixed in the preparation, the ratio of the dissolution rate indicated 0.38
to 0.55, which was lower than that in Comparative Example 2. That is, 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 dissdlution and-in particular of
dramatically retarding the dissolution rate of the drug in the acidic fest 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 hydroxypropy!
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
46
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As shown in Figures 5 and 6, it was confirned that

di ssol ution speed of donepezil hydrochloride in an

acidic solution was dramatically retarded as a result

of addition of 50%enteric polynmer (AQOAT LF or AQQOAT
dissoltionSateninttheinetirahtest splution (diseolution iratetin ke acidic test solution /

sust ai ned-rel ease preparation. In the matrix type
dissofulidharateith thel reatral et sokitionpbeing reae dr ati thg dadytstage of

present invention, the greater the anmount of the

dnssoﬁmoﬁrééh b@BhiFet dRcipcwiich ik hatioiat GissbRiEeh viles can be
polymer 1 n the preparation containing the 45 Qur Ref:

deaﬂ%%ﬂﬂfgﬁ g@fuﬁ&ﬁ ?étb‘in %qi'%i% Bl Lgiom‘@ ches 90% or more at the

water-1n |sso ut1on spee
thus aI | om ng an | ong-acti ng
late SZ% gﬁﬂ'&%‘?‘"‘@{’&ase preparation to be prepared. Wth

rix . t S ned- r.el easg, n,o
cgf%a«ifatable@ s et St & CamainBlioh ok alrdpiilose and
enteric ymer, the dissolution rate in the acidic

Eudragit 1160 9a|d;$$qbwr%wmm”@pﬂﬁa%| Asicampargd tos 2
hours, and the ratio of dissolution rate in the

Compaﬂati've Exasipls 4| whicb wontains 25 36 of ethylealiutosenitiwas confirmed in
neutral test solution (dissolution rate in the acidic

the case bf Exbmbleo21 whighs somtains26 fadkethylcelislose and:B0 YesftEudragit
solution) remained roughly constant at 1.3 at the

L100Qﬁéﬂ | r@tt@aﬁdseéoidtnm ﬁ&tétdfma dhug or theh sl thisreofiin td adidic test
the preparations (Exanples 12 and 13) in which 50. 0%

soiutf?fw &%WW@%&W%r tH %ég ﬂg'em it %g]ﬁ%@té&%lunon
oo i P BB B it o

whi ch . r than that in Corrpar ative Exanple 2.

decregied ‘f’éﬁaa By\“ﬁ‘f’?ttmee of the enteric polymer had the
effect of retarding the dissolution rate of the drug

[Tablp®lt he acidic and neutral test solutions at the earl y
stage of dissolution and in particular of

TABLE 6

EXAMPLE 21 . COMPARATIVE EXAMPLE 1
HOUR | oo/ TETN A | sorirmons | Teor sotumons | | HOUR | soltkion a  SOLUTIONB | TEoT SOt S
1h 12% 8% 1,50 1h 27% | 19% 1.4
2h 19% 13% 1.48 2h 41% | 27% 1.50
3h 25% 19% 1.32 3h 50% 33% 1.52
4h 29% 23% 1.26 4h 57% 37% 1.54
5h 32% 26% 1.23 5h 83% 41% 1.54
6h 35% 290% 1.21 6h 67% 44% 1.54
8h 39% 34% 1.15 8h 73% 48% 1.53
10h 43% 38% 1.13
12h 46% 1% 1.12
14h 49% 44% IEET
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Our Ref: QO06: WBEEW/KARM ar di ng the dissolution rate of the
drug in the acidic test solution, thus bringing the
di ssolution rates in the two solutions closer to each
ot her and reducing pH dependence Mor eover, at the
| at e st age of d| ol uti had t he effect
3@9@9\/& PG'E?Q'*?’%E@ ‘t’aieésl,@s@'d'P etnqsymer on the
mhlle |ncrea3|ng dlssolutlon in the neutral test
dissaldtion behavigheithe pjgearationwaretaiso pvaluatad indhefallowing: As
events due to the 20 sustained rel ease characteristics
shovat inttablech rCompacalivedxaipled whiohrdassndieccontaindhe entericipolymer
the risk of reduced bioavailability can be inhibited

but contdih Exriragit RSP0 erhibited Acdroagdiurgl yehavior@sd 66 affetnsd
that by setting the added anount of hydroxypropyl

sustaﬁﬁéd!-%l@&ﬁe %ﬁaﬁa%ﬁ@r.s%@%f% ardc Awelér, wwf‘@@aéf%ed in

hi n- tSU Chem cal to an appr oprl ate val ue between

e P 2 A SR %rﬁ:'eﬂme: docivoy
s TP G B A WAoo £ o

neytr test solution (dissolution . rate in.the acidic

of suBfEined ppiaase, AraraciarSlis WA AFGOMRISHRAIYMGA e SrIggE polymer
solution) being near | at the ear|y stage of

into theqreparstion ia thesseExarvplesd I%umwarnlwﬁxamplem@ ard 23, aratio of
di ssolution rates can be decreased until the _

dissatitiorotaie iof the diug onthe saltithesdof frothe acidicrtestémiati@td dissolution
nore at the 5 | ate stage of dissolution. Next, Table 6

rate shibesdrab@r tieé Salt tiserebf in themsutval test sofutiohfiuls@eldhuh%@ in the
and Eudragit L100 on dissolution behavior of the

amd@"ﬁ@ﬁ%fo&‘itld?ﬂ di$SolGHEP PEtB Gn tee né‘mm&téélt soi@nﬁaémnﬁtéd 0.34 and

contains 25 % of ethyl cell ul ose,

o7 4] Sy, RPN 0 5 g sove
. | f h
ratio B i %sﬁwﬂﬁnié% S8 Yl p? t@%ﬁ%}?ﬁ@ﬁ%ﬂﬁﬁgé&&% ?elﬁftwn to
dissqiidign &tp of o, 61 e Sl ek i e ouiEal i éwased with
solution / dissolution rate in the neutral te
dissajgtion tl@ﬁ)aftqgmsgagm timne 1of 3 ke Jn iparticulare 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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Our RefaEbe0® UPDSRVAKANAMPLE 21 COVPARATI VE EXAMPLE 1 HOUR
TEST TEST TEST SOLUTI ON At TEST TEST TEST SOLUTI ON Al
SOLUTI ON A SOLUTI ON B TEST SOLUTI ON B NOUR SOLUTI ON A
SOLUTI ON 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

[Tabl8@}150% 33% 1.52 4h 29% 23% 1. 26 4h 57% 37% 1. 54 5h
329% 28% 1. 23 5h 63% 41% 1. 54 6h 35% 29% 1. 21 6h 67%

44% 1. 54 8h 39% 34% 7 % 1.53 10h 43% 38%
1.13 12h 46% 41% 1. 121-RELE%Z4% 1.11 47 Qur Ref:

EOC006 UP29W KAN Mbreover, effects of Eudragit RSPO as

the water-insol uble polyner on the dissolution

behavi or_of the preparation at-og—i-n-t-he
fol | ow nﬁXAMlﬂ.Ezchovm in tatlg 7 Cormarm'-@%rml e 3
mu%l C :. CUTION Biirl : : smuu%oor'l.g

mtmx.mmw EREAGLUTION
1h1d novtelf ect 1% |5 sust a@ﬁﬂ
28f t hetrelrjug. #odwever, i 10.Mg
3ad 23491 ch g@pt al ns Ewdwdgi
4 ST Y 8dsg] a1 SSQedl]i
%l S Ul m DT A dELb.ﬁ&

68 i %% a5 aric oty
8hifese M"rpl e84% E i her 083"
10hat i 0 ¥ 74% 0.50
12h 40% 82% 0.49
14h 42% 88% 0.48

COMPARATIVE EXAMPLE 3
HOUR | <o TE30M & | soLRioN B | TEST SOLUTION S
1h 68% 88% 0.77
2h 94% 98% 0.96
3h 97% 101% 0.96
4h 97% 101% 0.96
5h 97% 102% 0.95
6h 98% 102% 0.96
8h 97% 102% 0.95
10h 98% 102% 0.96
12h 98% 102% " 0.98
14h 98% 103% 0.95

(Experimental Example 4)

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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Our Ref: FOPOG UPZOW/KANe 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 i.n . the neutral test solution ) .
basic4feien ba B11Rete 3 bnesea beget cisacidian and healiwing the rati
.hour, respectively, and it was confirmed that the
of disgolution rate phtherbasie dpig ethe: salttheseef inthe aeidin test selution to the
. the salt thereof in the acidic solution to 15
dissaltinnorate iob the basic drug bethir sajt theredfandié neutral test solation
the neutral solution decreased with dissolution tine
(dissefutien rdtesinthatacidic testsohitiod /issolution 16 inl the méutral test solution)
Exanpl e 23 showed that 90% or nore of the drug was

to bel ddcP8asst anthiehatedstagd/|op pspiiition, BY the HiSsBidﬁ@Pﬁ?nst}%%'ééds.

ours which is the estinmated as the upper

8 h
o S BB T O T g e
SR L et ol o

- R JON A SOLUTI.ON B | VW SOLUTI ON B. R SODA 90

limit méfgﬁsﬁe%?n%\' amiva fT@WM@%@f i i3 believed that thess:,
17% 22% 0. 77 2h 16% 41% 0.39 3h 21% 30% 0. 70 3h 19%

prepajglipns gie extremsly usefih. 66 4h 21% 71% 0. 30 5h 28% 46%
0.61 5h 23% 82% 0.28 6h 30% 52% 0. 58 8h 26% 91% 0. 29
Bh 34% 64% 0.53 Sh 29% 108% 0. 28
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Our RANEDTEE TEPIWAKANOh 32% 108% 0. 30 12h 40% 82% 0. 49
12h 35% 109% 0. 32 14h 42% 88% 0. 48 14h 38% 109% 0. 35

COVPARATI VE EXAMPLE 3 HOUR SOLU1OON A SOLUTEST TION B
TEST SSOOLUN B 1 h 68% 88% 0. 77 2h 94% 98% 0. 96 3h
97% 101% 0. 96 4h 97% 101% 0. 96 5h 97% 102% 0. 95 6h

[Tabie®% 102% 0. 96 8h 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) 5 The di STAE vvere carried out
using tabl ets prepare ImE to 31. The
results of the dissolution tests are shovvn in Table 8
and in Fi gures 7to 9 Accor di ng to the present

|||VCIILIUII T O CVi LI} 1 II LIL) II
sustainel M _.-i- et ial e
HouR D54 ' {ov
Sl T
1B b ored of-FL L
2h) | O\MI%% X dol - % ErSwr.=
3hfug JB%lhe s82% |t her eof!: thhe3nici di 8% &st APkt i on 1.06
ahd t hes1%di ssor fon rat @.8f] tlhedasi cSetig oréi¥%e salt 093
shhereadsw |n t herepput ral toarst] Slol si] on e{wl§ Ssolz2atijon 0.85
Bhil € 17 |NE agjegll C LEST oa Ut Okh VO 86 ULT Glafate 1N o378
oh ol sh 7a% 9% 0.77
10h 86% 104% 0.83 10h 79% 97% 0.81
12h 89% 104% 0.88 12h 82%]  97% 0.84
14h 92% 104% . 0.88 14h 84% 98% 0.56
EXAMPLE 29 _ EXAMPLE 30
HOUR | oo, TEST . o | soleuon B | Teor soiimons | |ouR | sotun a | sorirsions | TEST SOLUTIONS.
1h 31% 20% . 1.51 1) 20% | 20% 1.45
2h 44% 34% 1.29 2h| 43% 33% 1.30
3h 53% 47% 1.14 sh. 54% 47% , 1.14
4h 60% 58% 1.02  &h §2% 81% 1.01
5h 66% 70% 0.94 5h 70% 7% 0.80
&h 72% 81% 0.89 éh 76% 92% 0.82
8h 80% 96% 0.83 gh 85% | 99% 0.85
10h 85% 97% 0.87 10h 0% 99% 0.90
12h 89% 97% 0.91 12h 94% 100% 0.94
14h 91% 87% 0.94 14h 96% 100% 0.96
. EXAMPLE 31
HOUR | 50, 30w | SOLLHONE | TeoT SOLLTIONE
1h 2% 2 21% 1.39
2h 43% 36% 1.20
3h 52% 51% 1.03
ah 61% 66% " 0.83
5h 69% 80% [ 0.86
6h 76% 81% 0.82
8h 83% 100% 0.83
10h 86% 100% 0.88
12h 91% 100% 0.91
14h 94% 100% 0.04
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Our Ref &0006d4CRPAYKANAt the | ate stage of dissolution, as
the dissolution test proceeds. The these preparations
exhi bited that 90% or nore of the drug was rel eased in
the 50 nmM phosphate buffer, pH 6.8 within 8 hours

ch is the estimted as the upper |imt of large
(Experﬂmeataiﬁaqananemal time in humans and it is believed
that these preparations are extrenely useful. 10 15

20n opder teevaluatralissoigimpobelrpdoy efthe phanmacedfjcal aBmposition

EXAMPLE 27 EXAMPLE 28 TEST TEST TEST SOLUTI ON N TEST
contdifing memantite bydfddchidride; wedtdffieddut GEMY the

SOLUTION B HO SOLUAO A SOLUTION B TEST SOLUTI O\I B 1

prepdrafiifs SBtaided th ﬂ'l?af%ﬁ%v Elak es?éhd“f@ tative I%%%The
31% 1.32 3h 53%52% 1. 01 3h 50% 47% 1. 06 4h 61% 1%

s GRS BN P oS0 G ol o Softgp e

pacsibdighpordo whf  S5erarés Bl ok et R rbinad Br e

0
Japagés/oe E?'narma-::copoela Ed. 14. The dissolution tests were carried out by use ofa

test solution A as an acidic test solution and a test 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 memantine
hydrochloride in sample solutions collected with dissolution time and analyzed by a
HPLC analysis method after memantine hydrochioride 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 énd 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
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W@%@M 30 TEST TEST TEST SCLUTI ON N TEST
N HOUR SOLUTI ON A SOLUTI ON B TEST
SOLUTI ON B HO~ SOLUTI ON A SOLUTI ON B TEST SOLUTI ON B
1h 31% 20% 1. 51 1h 29% 20% 1. 45 2h 44% 34% 1. 29 2h
43% 33% 1.30 3h 53%47% 1. 14 3h 54% 47% 1. 14 4h 60%

(ShisbRfg) br QZimilatesiumh)cdluiin teniperatoré 0407, Yrolsile pitdser bofate
0.90 6h 72%81% 0.89 6h 78% 92% 0.82 8h 80% 96% 0. 83

buffeﬁ oY acStonikiB %@Mr&ﬁﬁ@ﬂe@&ﬁ:ﬁw iBfs:
h 89% 97% 0. 91 12h 94% 100% 0. 94 14h 91% 97% 0. 94

oo i e (TR 1

47,4'12])% 1.39 2h 43%36% 1.20 3h 52%51% 1.03 4h 61% 66%
BY93 5h 69% 80% 0.86 6h 75% 91% 0.82 8h 83% 100%

0.83 ,.10h 88% 100% 0.88 , 12h, 91% 0.91. 14h
15’3\%qj$gﬂut?on (ies S Were performed usmog]t£ ogtalned in xamples 40 to

42 and Comparative Example 4, in order to evaluate effects of an emaﬁc polymer on
the preparations containing memantine hydrochioride and e‘thylceliuiose as the
water-insoluble polymer. 7 |

Comparative Example 4 which does not mntain thé enteric polymer but
contain ethylcellulose showed that a dissolution rate of memantine hydrochloride was
inhibited to be from 30 to 40% at the dissolution time of 1 hour, 5ut a ratio of
dissolution rate of the drug cr the salt thereof in the acidic test solution to diésolution
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) was constant without
change in the dissolution fime. On the other hand, Examples 40 o 42 which contain

the enteric polymer showed that dissolution rate of memantine hydrochloride at the

early stage of the dissolution was much lower than that in Comparative Example 4,

and it was confirmed that dissolution rate of memantine hydrochioride could be
inhibited at the early stage of dissolution. Moreover, it was also confirmed in these
Examples that the ratio of dissoclution 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 réte in the acidic test solution / dissolution rate in the neutral test

solution) decreased with the dissolution time.
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Our Réf: BO00BdIP2BDIKANUP29W KAN ( Experi nental Exanpl e 5)
In order to eval uate dissolution behavior of the
pharmaceuti cal composition containing nmemantine
hydrochl oride, dissolution tests were carried out
using the preparations obtained in the follow ng

[Table@npl es and Conparative Exanples. The 5 dissol ution
tests were perforned in the followi ng two types of
test solutions at a y of 50 rpmin
accordance with the dT%BLEJ met hods of the
Japanese Pharnmacopoei a, Ed. 14. The dissolution tests
were carried out by use of a test solution A as an

acidic test . solutiaon est _solution B as a
neutral EXAMPLE4) ut| on_as stt forth bel oRXAMRLEMSSt
g P oot ] S| o T L e sat o
Wwh v 1 Al it Lodh it b 28%dH ad29%) ed 1.33
2hilt h hiA% lochl a8%¢ acid tﬂ;ﬂb reh] pH @9%4 to 30%4 6. 84) 132
3h} Not me hat de%sgol uti oro.goaf e] wan| cal awehdt ed $go0jn 1.25
ﬁgncen{gi,@tl OngyR| Menantgse| [Yqh PCT Grde | Nag@]ipl € 123
| UIIL‘gé COl '3?* . ! SSPI % OTl lﬂt dllusﬁl Hl yZcU 1.20

ﬁ) Aa '!:%I_ ] allii LIRS |||:t: ﬁ I ICIﬂl IF!SI&%I C 83% 1.22
' 9 ?\E

AV‘ FaV¥alal
c49%1- ~ondi$-F7 120 ] § | urFZﬁ cencid% 1.24

| abeling and HPLC anal ysis are 20 typically as
faollows. After.sanple saolutjops.(l.nd-) collected wih

di ssol ut {EXAMPLE#?2 was ni xedl W t h borGOMPARATIVG EXAMRLER O

Houk Y SHITRBNAL 5o w3 | S SOL O &, | pibuk b JEShy o SO TERRLE | TERTEOLTONY
1br ought0% Af mzhﬁ 0 \ oge] al sanbadeporedi o 1 3% bhoye 108
gl ut i Bi% and A2%éd to o h b ekt samwile. T |t est 1.2
adnpl etemals anadxjed by HRled HPBR] analessils waeo% 1.10
Agrior undgges, 0.46 4h 74% 9% | 1.08
6h 25% 59% 0.42 8h 86% 80% 1.07
sh|  20% 64% 0.46 8h 91% 84% 1.08
12h 35% 68% 0.51 12h 97% $4% 1.08.

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 hydrochioride and

Eudfagit 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 hydrochloride 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
54.
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Our R&F FBOBE LPEOW/IKANdi ti ons of measurenment col um:
CAPCELL PAK UGl120 C18 52 Qur Ref: E0006 UP29W KAN
(Shiseido) or a simlar colum, colum tenperature:
40r, nobil e phase: borate buffer, pH 9.0
(USP)/acetonl trile 60/40 m xture, and detection

acidic testisolution / dissolutionsats irethéaattrab test sohition) was constant without
wavel ength / detection wavel ength = 391 nm/ 474nn).

change T thefldigselutibh tme. e0h shavetierianido Exarhpls 48 wiiclh cettains the
obtained in Exanples 40 to 42 and Conparative Exanple

enterfo pbl?ﬁ\%i’ dRbwEA tRAEdiIYSSIatEH 6ot nﬁmaﬂlr@hﬁ!m@m@ﬁﬁ&@ the early

preparati ons cont al ni ng nmemanti ne

stagé\‘l\éf{ %Ccﬂé&fi t‘?@r{ #ag n?ﬂiéi"}’iow llﬁ‘ér‘? G'n@ara*ive Example 5, and it

I NSO e pol'y npara |ve

vas AT AL o o, 0 B o

memant i ne. hydrochl orj de was., inhibited_ to rom 30

the oAy stagenet ARSOINGR oMarsoYSI it WEBHISA CRBTIed, i EXARI 43 that
of dissolution rate of the drug or the salt thereof

the ratip ohdisaelution rateof the dnig @rnthecﬁa%& therafin the acidictest solution to
the drug or the salt thereof in the neutral test

dissaolatiart fate of thesdmiguirithe salttieereof irhthe neitesl test solution (dissolution
solution / dissolution rate in the neutral test

rate iPthetcitic te¥ SoltABAY Aidsoitidnonste irbthehsendral test tsbhution) decreased
di ssolution tinme. On the other hand, Exanples 40 to 42

w“h“.fg&gsagﬁémlﬁ,e the enteric polyner showed t hat
di ssolution rate of nemantine hydrochloride at the
y stage of the dissolution was nuch | ower than
[Tabfeﬂ‘fq] in Conparative Exanple 4, and it was confirned
that dissolution rate of nenm ydrochl ori de coul d
be inhibited at th ’?g (ﬁdl ssol uti on.
Mor eover, it was al s hese 20 Exanpl es

that the ratio of dlssolutlon rate of the drug or the
salt thereof in the acidic test solution to

e R s 7 T TR P T COMPARATIVE ERApLE =

s i = j%iﬁ%&m P = A mle‘%% UToNY
h S‘ 34 P 1 Oliga, he'l L GRP O Seflful! 0@9@ 0.77
2h 46% 44% 1.04 2h " 95% | 90% 1.06
3h 57% 59% 0.96 3h 96% |  94% 1.02
ah 84% 68% 0.94 ah 96% - 95% 1.01
6h 74% 36% 0.88 sh] = 97% $4%. 1.03
8h 83% 90% 0.92 8h 5% |  e3a% 1.02
12h 91% 97% 0.94 12h 24% 93% 1.01

Example 1

300 mg of donepezil hydrochloride (Eisai Co. Ltd.), 1500 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 into tablet using an Autograph AG5000A (Shimazu Corporation) to obtain
55
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Our Ref: E0006rURRSW/KANO6 UP29W KAN [ Tabl e 9] TABLE 9
EXAMPLE 40 EXAMPLE 41 HOUR TEST TEST TEST SOLUTI ON Al
HOUR TEST TEST T SOLUTION Al SOLUTION A SOLUTION B
TEST SOLUTION B SOLUTION A SOLUTION B T SOLUTION B 1h

2% 0. 91 1h 26% 20%, 1, 2h 14% 18%0 81 2h 39%

a tablid it & th 31 clanaten GoDLAUING 20458,c% §onepez hydrogbiayisie;The
0.70 411 57% 46% 1.23 6h 22% 34% 0. 64 611 67% 56%

results ofpdissplutiondest age shewngdn Tabe 3% 1. 22  12h 28% 49%
0.57 12h 87% 70% 1. 24 HOUR TEST EXAMPLE 42

ExanGOnRARATI VE EXAMPLE ~4p~ y  SOLUTI ON A SOLUUTI | OON B
TEESS TT SOLUTI ON B BUR SOLUTION A SOLUTION B TEST

g@ﬂdﬁne @ioBhloan E@é?&?d%lﬁd@?ﬂ@ %é\‘?%cel 10FP
1 09 h 14% 32% 0. 44 2h 57 51% 1. 12 3h 18% 39% 0A6

e FRIBEH B itk o ly EQBR) s o
& CoPK8)11 P70 i Br 13t8s8%RP 36 Mgl 6 mAlResitim dterate (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 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 info
tablet using an Autograph AG5000A (Shimazu Corporation) to obtain a tablet with 8
mm in diameter containing 5 mg of donepezil hydrochloride. The resuits 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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Our REXEQ006 SADIWNANL est s were performed using tablets
obtai ned In Exanple 43 5 and Conparative Exanple 5,

in order to evaluate effects of an enteric polyner on
di ssol uti on behavi or of the preparati ons containing
memant i ne hydrochl oride and Eudragit RSPO as the

mm imaliznetien sohidining 20l mgwf dofepezil ydrochlBrdep TheTesuits of
does not contain the enteric polynmer but contain

dissoltidhaast areSHewitipvrable2at a di ssol ution rate of

memant i ne hydrochloride in 10 the acidic and the
Exanifigls’ @l test solutions was not |ess than 90% at 2
ours, a ratio of dissolution rate of the drug or the

5300, Gepdpl A 08y 8047 f oo 0rP
kRTS8 o e

di ssolution rate in the neutral test solutlon was. .
Gmbgh §10a G’ B 509 Of lacterp-andh3P g af magnasiugh e (Mallinckrodt

t he ot her hand, Exanple 43 which contains the enteric
Bakep,dng:yavereimoixed in Ranorar sAQ mgoef thistreixturerwasialenaand made into
hydrochl oride at the early stage of the dissolution

tablei/\asinglammhto'gmpl't AG500D0At (Shim&nurCarporation)Focoitain &tabletdwith 8
it 5 was confirmed that dissolution rate of nmenmanti ne

mm iRYdknettr ohfinitg EodmaefidohepeLit Hydriochlofides IHéresting ef

of dissol ution. I\/breover it was also confirned in

dissditfiPett 4 & rf&pleaii o of dissolution rate of the

drug or the sat thereof in the acidic test solution

Exanr‘&eeﬂl ssolution rate of the drug or the salt thereof
tthe neutral test sol ution (dissolution rate in the

* 0 BgiefonBpesi brdocnler a8 gElfe 1 1303, 18 iforliitoct 1ore

(ethmm[é%%'g&%ﬁ REGOmRRNT] $0 Boratdidseglt LAORRS (Raen

SOLtfI1TON B TEST UTION Al 1h 31% 26% 1. 18 1h 67% 87%
Gmbpl & 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 hydrochloride (Eisai Co. Ltd.), 375 mg of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 1500 mg of Eudragit L100-65 (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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Our Ref: HO0084IP2OWIKAN 96% 90% 1. 06 3h 57% 59% 0. 96 3h
96% 94% 1. 02 4h 64% 68% 0. 94 4h 96% 95% 1. 01 6h 74%
86% 0. 86 6h 97% 94% 1. 03 8h 83% 90% 0. 92 8h 95% 93%
1 02 12h 91% 97% 0. 94 12h 94% 93% 1. 01 Exanpl e 1 15

of donepezil hydrochl oride (Ei sai

a tablegtowtmé rom ipgigragler containing=2Q msmﬁdgmnezal budrqct;)onda The

1170 ng of | actose and 30 ng of magnesi um stearate
results\ef dissclution testzite showndn)Talde 8. i xed in a nortar. 200
ng of this mxture was taken and made into tabl et

Exampler8 an Aut ograph AGS000A (Shi mazu Corporation) to
obtain 55 Qur Ref: E0006 UP29W KAN a tablet with 8 mm

| NA SLiRaBIbYmERT Gl iptified WatePwas a%eaﬂsanh mixed with 300 mg of
hydrochl oride. The results of dissolution test are

conepSHByIocHRAIGh (e O o7ORGTH PhodlrAREE (ytcotipse
oo 4 B RO Rorts B co. k),
705 @E‘éﬁﬁa&pﬁé‘ s Dot PaoRY celiiose gL ohikgrcSoda Co,
re was taken.and made into tablet using an
Ltd), Amidepmwtu&mmeqism%m@ mﬁm@ﬁﬁtmmmerog‘ﬂb
tablet with 8 nmin dianeter containing 20 of
magngksiemcstearate (Mallinclradt Bakeh dne.¢ wast addeid tolahd mixed with the dried

di ssolution test are shown in Table 2. Exanple 3 75 ng
granalesd d2Gpawy of thisthnixtiveowas! taken ar&d m@de ihtotablet Usthgan of

Et hocel 10FP (ethylcellul ose, Dow Chem cal Conpany),
AutogRipHAGBDOBASAThazU-ERFp&ratioMPidrBLtal 4 tablet with 8 mm in diameter
containing 20 mg of donepezil hydrochloride. The resuits of dissolution test are
shown in Table 3. |
Example 9

300 mg of donepezil hydrochloride (Eisai Co. Ltd.), 375 mg of Ethocel 10STD
(ethylcellulose, Dow Chemical Company), 1500 mg of Eudragit L100-65 (R6hm
GmbH & Co. KG), 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 aré shown in Table 3.

Example 10
300 mg of donepezil hydrochloride (Eisai Co. Ltd.), 375 mg of Ethocel 100FP

(ethylcellulose, Dow Chemical Company), 1500 mg of Eudragit L100-55 (Rthm

GmbH & Co. KG), 795 mg of lactose and 30 mg of magnesium stearate (Mallinckrodt
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Our RefCEQOBSUPZRNAKAN of | actose and 30 ng of nmagnesi um
stearate (Mallinckrodt. 15 Baker, Inc.) were nmxed in a
nortar. 200 ng of this mxture was taken and made into
tabl et using an Autograph AGS000A ( Shi mazu
Corporation) to obtain a tablet with 8 mmin dianeter

Baket,dnc3iweregnizedin aimortar: i200 mggfthisonixureckas taken and made into
results of dissolution test are shown in Table 2.

tabIeEusmglan AutdaradWAGS000Ad Shimazu Conpohation) tor obtain &tablét with 8
Ltd.), 750 ng of Ethocel 10FP (ethylcellul ose,

PuRERco SRGTE MY of HoPRpaEl BjdrEgHionds! THED@sEs of
mml( RChm G’TbHaéc Co. KG 90420 f(Iactose and 30 ng of

dlssdmﬂi?'ﬁt%byaﬁeséﬁﬁ{,ﬂﬁé%@élandet Baker, Inc.) were

nmy of this mxture was taken
de into tablet using an Autograph AGO000A
Exan?@%"lxzu Corporation) to obtain a tablet with 8 56 CQur

Re/f%58883?583%%@%‘8?%E\Ewﬁﬁgﬁi%ﬁ@ﬁ 0P @t'%w"ulose

di ssolution test are shown in Table Exanpl e
Dow ghesticaldaemeany), raﬁdrga@hﬁuﬂraﬂé 18055 (*@th@ﬂ\b)" &:ﬁ% Pﬁ@) and
of Ethocel 1 OFP 5 (ethylcellul ose, Dow Cheni cal

588 gohiastnge, wesomixey. diVelgranulation wes cagigd-aulhy asiding an aqueous
Co. KG, 795 ng of |actose and 30 ng of nagnesi um

solutivinesf 28 g OVhiytioxgbropit celkadse (HPG.;)Nippor SadecCo hid) dissolved
nortar. 200 ng of this m xture was taken and nmade into

in a $LHRbRS aMBURBCRBUMEPFERP o (NP5 AlROré Sithewasulting granules were
Corporation) to obtal natablet wwth 8 mmin dianeter

heatdfidddh 3 th%/ g@: @988 B blaif il Q6diter ¢ n‘&%uleTﬁﬁe After sizing,
results o di sso

ution test are shovvn in Tab

19 We@sﬁg %gégérgga @{I?]! Bﬁlzlga_lé}y ?Lc%%&éﬁé:‘ ?ﬁ?é?eéla%gﬁﬂles was
adde%hanrg mcxedoo R%‘@@ tab%ei%ng ’ﬁ?ac%fmé was L%etd tbjrggkéc’ ﬁ'te(ﬁ%mes into 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 3.-
Example 12

300 mg of donepezil hydrochloride (Eisai- Co. Ltd.), 375 mg of Ethocel 10FP
(ethylcellulose, Dow Chemical Company), 1500 mg of AQOAT LF (hydroxyprbpyl
methylcellulose acetate succinate, Shin-Etsu 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 Autography AG5000A
(Shimazu Corporation) to obtain a tablet with 8 mm in diameter containing 20 mg of
donepezil hydrochloride. The resuits of disso!ution. test are shown in Table 5.

Example 13
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Our Rah EQPOEUPREYV/KA®, ny of | actose and 30 ng of

magnesi um stearate (Ml linckrodt 15 Baker, Inc.) were
mxed in a nortar. 200 ng of this mxture was taken
and made into tablet using an Autograph AGS000A

r ora 0 0 th 8 in
o Lot ifeBeal hychasinsass (Righi oo pdb e o6 Effice! 10FP
The resul ts of d| ssolution test are shown in Table 2.
(ethyiselinigse, PoyChemica) GCAmpamupd 500 mg af ARXQAT MR (hydrexypropyl
Co. Ltd.), 375 ng of Ethocel IOFP (ethylcellulose,
methplosliaieseiacetatesucaingte, S0 sy Chientioah) 27285 mgloidasise and 30
(ROhm GmbH & Co. KG, 795 ng of D-nmannitol and 30 ny

mg of magr@siam stearateaMalinckrivit Bakerk il wepk Aixed itca }nWre 200 mg
mxed in a nortar. 200 ng of this mxture was taken

of thig nﬁaxtmdevasﬂtakehedﬂd&hauénm taﬁieﬁusﬁ@ra%{)huﬁ«giaﬂ%esooo;a
( Shi mazu Corporatlon) to obtain 57 Qur Re E0006

(Shll‘hggl?p’ aﬁoﬁﬁﬂ ﬁétgr 4 ﬁl‘g?ﬁgitﬁ ﬁfﬂhﬁﬁ%gﬁ'ﬁef&q&?h&h% Z0mg of

onepez res

sone b T (R84 hhalinCiog AR R T ble 5.

m xed W|th 300 ng of 5 donepezil hydrochloride (E sai
Examgple 14 4 ), 375 ng of Et hocel I OFP (et hyl ceI I uI ose
Dow Chem caI Conpany) of Eudrg
( Rotthe ehgenepezil hmchlomds (ﬁ@abicq add.d. 1%9@# @ha@l dpFP
hydr oxypropyl cellul ose (HPCL; N ppon Soda Co.
(ethylcellu{osen BomhEhemical Gompany)e&24 grofdclidragit L1 DGFSﬁ)emmm GmbH &
chanber. 30 ng of nagnesium stearate (Mallinckrodt

Co. KiBkand 1456.9 oftastosadestet mixeddn m grafuldton Wee geinutsticrPwas
granul es. 200 ng of this m xture was taken and nmade

carriedbat by BHeaingan Bguédus SBILAEH apb2 Wﬁyﬂ?bﬂﬁzdéllulose (HPC-L;

Corporation) to obtain a tablet wth™8 mm'i n di anmet

NpBRSAETC59LE) oS BERAbO MAIN g B 1o s micur
The resuiting 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 waé 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 methylceilulose 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 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
60
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Our @aggbge%ﬂjg@ﬂ@qng of donepezi| hydrochl oride (Eisai
Ltd.), 375 ng of Ethocel 1 OSTD (ethylcellul ose,
Dow Chem cal Conpany), 1500 ng of Eudragit L100-55
(Rohm GmH & Co. KG, 795 ng of | actose and 30 ng of
magnesi um stearate (Ml linckrodt Baker, Inc.) were

carried owtchy addinguant agueckSGalution’ oft52 g of hydraxyprapyl cellese (HPC-L;
and made into tablet using an Aut ograph AGS000A

NippérSSoaazto. Coid) distiolvast) intedsuitibié ampuntbf parified water2o thisimixture.
in di aneter containing 20 my of donepezi | .

f I th
s Y

f éf%%l%fta QiﬁE‘(r
des"%%&m%%%yl ce &sﬁ?hgé g[é! rﬂ?%em cal npany 158gt paker.
100- Roh f
inc.) Baged 20 W 4 obgreriie @@éﬁ@ﬁﬁbﬁ@ﬂ%’d%ﬁ@?ﬁa@
machine as HSecHOGTAGP bl WiSA B diagratak eArvaRia,Lieng o
into tablet using an Aut ograph AGO000A ( Shi mazu
donegerib byatocbioridedn 290:ma ch thextabiet. Ppadry yeliewi(folarepr Japan
contai ning 20 ng of donepezil hydrochloride. The
Limitedpwhs uset to givesibisuresulting ¢éabletia avatesseiuble filmotaatiag ntaining

Exanple 11 70 g of donepezil hydrochloride (Eisai);

hydr&%r@p;ﬂfm&hgmﬂulowﬁg iHsahhir corhponert ¢coatipgarfbant: aahgltablet)
Conpany) , 4 g of Eudragit L100-55 (Rohm GrbH & Co

resunmé i Afn- oég ok [?tl frﬁbcrésu:wafadfawaﬂon Wit 268 BROWATH Table 4.

carrie ding an aqueous solution of 28 g

r oxypr opyl ceI I ul ose (HPC-L; Ni ppon Soda Co.
Exarﬁél hpégll ssolved 10 in a suitable anount of purifi ed

14 ol shPbiod] sl enp e ERLICH. 108730 Y e o
(etnyicalidase, S hemica Siamesid 556 e ushedi Lapdds A GmbH &
Co. é?ra]?\lj%ss%agf lactose were mixed in a granulator. Wet granulation was
carried out by adding an aqueous solution of 52 g of hydroxypropyi celiulose (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 tb make a tablet with 8 mm in diameter containing 10 mg of
donepezil hydrochioride in 200 mg of the tablet. Qpadry yellow (Colorcon Japan
Limited) was used to give the resulting tablet a water-soluble film coating containing
hydroxypropy! methyicellulose as its main component (coating amount:. 8 mg/tablet),

resulting in film-coated tablet. The resuits of dissolution test are shown in Table 4.

Example 17
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Our Bet EPOMBLR2NAHKAN rot ary tabl etting machi ne was used
to make the granules into a tablet with 8 mMmmin
di aneter containing 10 ng of donepezil hydrochloride
in 200 ng 15 of the tablet. The results of
di ssolution test are shown in Tab npl e 12 300
nd 369 abdenepezil hydrechiaride (5!§3l(@ﬁs|a|id )c832u;@r Etocel7H0mig
of Ethocel 10FP (ethyl cellul ose, Dow Chem cal
(ethytosiiptose) DowsObemicab Conqaily), #62 gyof Eudragio pt00-55 (R6hm GmbH &
met hyl cel | ul ose acetate succinate, Shin-Etsu

Co. KBpand 588 g df9acivgecfereanixeddn anganlislér. 'Weo hrargaisi was
stearate (Mallinckrodt Baker, Inc.) were mxed in a
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o 438 e 3 Al 8 o o
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of AQOAT MF (hydroxypropyl nethylcellul ose

Inc.) Beé@t&pe Ye @f geanallessywas added RD@EWW@QL and zomtany tebletting
| actose and 30 ng of nmagnesium stearate (Mallinckrodt

machiakwas used. tp farm @ tablet avithn8 mnin diamet@6 Gontairting f Ot of
m xture was taken and nmade into tablet using an

donepetibbydnochiofide 40 200(rl iofrtrva taBietp Qpadre Yellow (w@ban Japan
tablet with 8 mMmin dianeter containing 20

Limité@neas aised fy éfv@thb%sﬂﬁng Tasef §%éﬁsc§lﬁbl§l fﬁﬁf%dﬂtin@rbontammg

test are shown in Table le 14 130

, hydr%?ﬁ% hﬁe&ﬁﬂ@?@ﬁ?et erfl ﬁul 0S ﬁ&r{tt(%atlngz&a!ﬁognf?% mg/tablet),

xR, R AR G F B .

nﬁt ranul ati on was carried out by addi ng an aqueous
Example 16 on of 52 g of hydroxypropyl cellul ose (HPC L

12 g of memantine hydrochloride (Lachema s.r.o. Czech Republic), 28.8 g of -
Ethocel 10FP (ethylcellulose, Dow Chemical Company), 36 g of Eudragit L100-55
(RShm 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
cellulose (HPC-L; Nippon Soda Co., Ltd) dissoived 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.

Exampie 19
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Our %%fpgappgqj}@z%mht d) dissolved in a suitabl e anmunt

er to this mxture. The resulting
granul es were heat-dried in a tray dryer, and sieved
to obtain the 15 desired granule size. After sizing, 1
g of magnesium stearate (Ml linckrodt Baker, 1Inc.)

&§ of abndeA Wdr@éﬁﬁﬁ&@ﬁ%ﬁ Gl dedl), apdg &F HRmaring a

rotary tabl etti'ng machi ne was used to nake a tabl et

hyerdh it (TS £ B2 Tbr ERoRalL APEF teyestiesarpoy
el V8L o IR ko ra s
of la COQQ%W ¥dr OXIX ”r,ﬁ-taﬂ el/ Whs A7 eé ou& By adding an

resulting in fllmcoated tabI et. The results of
aquegus selulionf 2.4 giofyereneiepyl selfdese (WPC-EMippop Sora 6g., Ltd)
g of donepezil hydrochloride (Eisai Co. Ltd.), 624 ¢
dissalved-inha suaitalde mound of pLfied waterdo the mikhise: and the resuttmg
Conpany), 780 g of Eudragit L100-55 (Rohm GrbH & 25
granGles wére roal-dpied ig aotray drién andvaievadrioeistairthe desired granule size.
granul ator. Wet granul ati on was 60 Qur Ref: EO0006

Afterlé?ﬁﬂyv KON rRagresum L&eil‘été‘ﬂﬂamﬁclﬁﬁdﬁadmu s Pbadedon 409 g of

of hydr oxypropyl cel I uI ose (HPC- L Ni ppon Soda
: | I i
gran&‘és Wé% ga?%l’ éﬁ%@(?ﬁ eéh e resul tmg ar an g’?E\AJesrbg%r

o] il Bk R Sy B
con G A SR 3 e B

machi ne was used to nake a tablet with 8

in 220, Aot 16 DAt nOPGIDGy SV {COlRTEREIAREN HYHeds s sed to give

in 200 ng of the tablet. Opadry yello Col orcon Japan
this ecompresaionmeldeddqroductp wetarl-ﬁolwbiglﬂmmg&ﬂgﬁpetaﬂang
wat er - sol ubl e fil mcoating contai ning hydroxypropyl

hydrotprgpglahéthyizatiulaseidgsstamain compomentt(céating amguatndumg/tablet),
8 ng/tablet), 10 resulting in filmcoated tablet. The
resumﬁgthﬁﬁn%aggcﬁfaméﬂl on test are shown in Table 4.

Exanpl e 16
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 @ mortar. 200 mg of

this mixture was taken and made into tablet using an Autograph AGS5000A (Shimazu
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Our R&0 E0006 UpranwRAN hydrochl oride (Ei sai Co. Ltd), 780 '
g of Ethocel 1 OFP (ethylcellul ose, Dow Chem cal

Conpany), 858 g of Eudragit LI OD-55 (Rohm GrbH & Co. .
KG and 754 g of |actose were mxed in a granul ator.
Wet granul ation was 15 carried out by adding an
Corpamnlenmm obtain adablet with mai irdidmetgpcantgining20 g sbdonepezil
(HPC- L Ni ppon Soda Co., Ltd) dissolved in a suitable

hydrcmmmie. oThe resultsasf dk?ﬁdiﬂ.!itidrptetsh afe shown ireTabighe
resulting granules were heat-dried in a tray dryer,

Co ﬁé}@tﬁé%@h [@20btain the desired granul e size. After
sizing, 1 ﬁof magnesi um st earate (Ml linckrodt Baker,

S L
angomBET g ﬁPﬁ%Fh??f?%@%@%E%%' 6" K8 5RE o eifosy 0FP
[ amet ta
(ethv@%ﬂa%s&“b GoBBiel U T 1BRIESE A5VH0 mo of
y eIIo éﬁ.‘ol orcoB Ja an leted was used to

magngapim sigarats (WelIReRTDa, Bakar e wers e i # moriaro A00ma of

cont ai ni ng hydroxypropyl nethylcellulose as its main
this naistdse was takeo aaridrfgadermdmtablst ugingan Autograph AGS000A (Shimazu

filmcoated tablet. The results of dissolution test
Corparatios)) tmobiain adablet with &mntiradiaimetér/cdritaiting 28img 6PA0kepexzil

UP29W KAN 130 g of donepezil hydrochl oride (Eisai Co.
hydrddhibride. SBie gestiitsf elisdoltifrRtest aidshaveh iniTable. 5. Dow

Chem cal Conpany), 962 g of Eudragit L100-55 (RChm

GmH & Co. KG and 598 g of lactose were mxed in a

granul ator. Wet granul ation was carried out by adding

ueous solution of 52 g of hydroxypropyl cellul ose
E*a"FmB%%L 5 N ppon Soda Co., Ltd) dissolved in a

e ?E@&?@“ﬁﬂwﬁﬁ GG L Bt 48 P S S

sjeved obtain the desired granule size
(ethy'd/&teh!é'PS& PW hqmgfai%%ﬂwi 2 @falr:-'é@"@gﬂﬁﬁm-% KrRelm GmbH
Baker, 1nc.) based on 99 g of granul es was added and

& COnKﬁé @ndHB 18 Qertlﬁ@t?SG aarettixag in searanuletara Vet granuation was
forma tablet with 8 nmin dianeter containing 10 ny
carriast outtbyladdipg an adquehuscidiatiordef 4.2 @60hydrorypropyl ¢ellulase. (HPC-
OQpadry yel l ow (Col orcon Japan
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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LAT] to give the resulting tablet a
Our %ﬁpﬁ%qﬁ%‘ﬁm coating containing hydroxypropyl
net hyl cel l ul ose as its main conmponent (coating anount:
8 ng/tablet), resulting in filmcoated tablet. The
results of dissolution test are shown in Table 4.
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Our RéF EopostiPPoW/KANU! ting in a conpression-nol ded
product with 8 mmin dianeter containing 10 ng of

donepezil hydrochl oride and 20 ng of memantine
hydrochloride in 220 ng of the product. Opadry yell ow
(Col orcon Japan Limted) was used to give this
Examplet@4essi on nol ded product a water-soluble film
coating containing hydroxypropyl nethylcellulose as

I 1355 GEofrdciepee Aplrdctitide (Fisaioos!] Ltd8) GU/B § ¥ Ethocel 1BFP

resulting in filmcoated tablet. The follow ng
t 2
(ethyfcRIIBRIs8! DG/ CHaRT TampPatl) 228145, 8t gﬁ?ﬁ@ '1dd:65 (RbAm GmbH

. coprtzéﬁﬁmgﬁf%ﬁt&fs%ﬁt%e%%@ﬁé&#%@sy A,
comGETH e 4 e Sy s

1920 of | act ose and 30 magnesi um st ear at e
an aquaqus; sqiw?m?f B8@ef hsrdfexyprﬂevlecehum (HPG-Lidtippen Sede Co.,
of 25 this m xture was taken and nmade into tablet -
Ltd) dissolyedin asuitgbigpmaoasoafurifisdiwaten to the mixtuiee andibe 0ésulting
UP29W KAN Cor poration) to obtain a tablet with 8 mMmmin
granulesmmsrerheat-ariadrin adraydriery antl sieveebiezabtain the desired granule size
hydrochl oride. The results of dissolution test are

by a pbwermin Afbr §|zihq @@fmgfoﬁbbltﬁlrﬁ%mbih MERR KBaAf Darmstadt

donepezil hydrochl oride (Ei sai . Ltd.), 375 ng o
Ger H;Z‘B%Be& %;f%(%éb ﬁﬂ@éré@?%ﬁ;ﬁsﬁad@’aﬁ&%ﬁ& %l?]de an Autograph

AGSJUR | S %WQ @ﬂtw;@%% 4t %@J@R%@%@’é&d product
with 38 if &f#rﬁtﬁsetr‘?aﬂ b5 O RN PRPL AYdrcbRIaTaN 202 8 of the

cont aj ni ng of donepe2|l hydrochlorlde The
productswith 2 ‘é?mﬂh'%tﬂﬂj?fﬁéﬁuﬁee%fﬂm ghown in Table 5.
Example 25

700 g of donepezil hydrochloride (Eisai Co. Ltd.), 2700 g of Ethocel 10FP
(ethylcellulose, Dow Chemical Company}, 2100 g of Eudragit L100-565 (R6hm GmbH
& Co. KG) and 4250 g of lactose were mixed in a granulator. Wet granulation was
carried out by adding an aqueous solutjon 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 resulting tablet a water-soluble film coating
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: I !(,gmof donepezil hydrochl oride (Ei sai
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Dow Chem cal Conpany), 22.4 g of Eudragit L100-55
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mgitétﬂgéeﬁ,%gﬁﬁknpgr’-,mrﬁ 'tbﬁa@bgfount of purified water to

m Xt u a e resulting granul es were

dried in a tray drier, and sieved to obtain the
Exar@)gézéﬁed granul e size. After sizing, 0.3 g of magnesi um

s rat Mal Li.nckr odt . Baker .. lnc, ) ; .
o700 Gl perera aERaTerce e, Lo ko £ E0S R diotaliore
tabl etting nmachi ne was used to forma tahl e i
(ethyidelipiosseDow ChomGal ompar)ioost o @ Easeagt 10055 (RANM GmbH
' hydrochl oride in 200 ng of the tablet. The results of
& CodK&anat 4400 g of laciese wrtmmixed s geanulator o Watgsanylation was
23 and Conparative Exanple 3 In accordance with

carriexbopbpye atidingamagueousTsdiltion of 220:1glof bydrmypropyheasiiulese (HPC-
mxed in a nortar. 200 ng of this mxture was taken

L; Ni%ﬁk&ih Seda GCat Did) YesdlvedSinrosditablé dmdunt BEpurifiédater to the
P29W KAN Aut ogr aph AGS000A ( Shi mazu Corporation) to

mixt&@,t Shd 15 FHithig ér‘aﬁbie@tw%i KeHt-drideQn@iuiditetitbedl derl Bnd

aneter containfng 20 ng of donepezit hydrochloride.

siove{fy G 5 ol AL AGS 92, OISR el sarat
(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 methyicelluiose as its main component (coating amount: 8
mg/tablet), resulting in film-coated tablet.
Example 27

700 g of donepezil hydrochloride (Eisai Co. Ltd.}, 2700 g of Ethocel 10FP
(ethylcellulose, Dow Chemicél Company), 1900 g of Eudragit L100-55 (R6hm 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 hydroxyp;apjl 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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Our Ref. EQGOOBrUPRBWBKAN Wg a z IL O LL LL. COrigw W
Z 5 65 Qur Ref: E0006 UP29W KAN Exanple 24 3.5 g of
donepezil hydrochloride (Eisai Co. Ltd.), 37.8 g of
Et hocel 10FP (ethylcellul ose, Dow Cheni cal Conpany),
22. 4 of Eudragit L100-55 (Rdhm GbH & Co. KG and

rotary éatyeginsfma@minesr@q weed teafosma tabded with Biramt inrdiambter Diokitaining
5 Corporation) were mxed in a granul ator. Wt

14 mgrefrddnepeaih hydroobioridecic 200 mgyofdidel tatglet. aDpadtyesurple (Colorcon
solution of 2.8 g of hydroxypropyl cellul ose (HPCL;

Japahi Limitedfade Used to divelihetiestiRingadblel advatar-salibfe AIPESating
of purified water to the m xture, and the resulting

comHAg RSO Sol Mgt & i A EbApon O G o
mglt@%ﬁg{eggﬁiﬂbqn i-CBhtol t4ALE 1B FdTME Vr QidsWRiton 5P 4re shown in
Table 8 and Figure 7.
Example 28

1050 g of donepezil hydrochloride (Eisai Co. Ltd.), 3780 g of Ethocel 10FP
(ethylceilulose, Dow Chemical Company), 2240 g of Eudragit L1 00-55.(R6hm GmbH
& Co. KG) and 6538 g of lactose were mixed in a granulator. Wet granulation was
carried out by adding an aqueous solution of 350 g of hydroxypropyi ceflulose (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 (Colorooﬁ
Japan Limited) was used to give the resulting tablet a water-soluble film coating
containing hydroxypropyl methylcellulose as its main 'oomponent {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 hydroéhloride (Eisai Co. Ltd.), 3500 g of Ethocel 10FP

(ethylcellulose, Dow Chemical Company), 2520 g of Eudragit L100-55 (Réhm GmbH

& Co. KG) and 6118 g of lactose were mixed in a granulator. Wet granutation was
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: on 5000 ng of granul es was added and
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was used to nmake a conpression-nol ded product wth 8
mmin dianeter containing 5 ng of donepezil '
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of purified water tqQ the 20 mjxture, and the resul.ting

(MallyckFrst Biake, 1960 Baeed, on . 7 g, OLornuRs wsadden ARd fpiked and a
and sieved to obtain the desired granule size. After

rotary tableinganachine wasaipesktofarm adablat with & mm im digngter containing
Baker, Inc.) based on 99.7 g of granules was added and

20 mgiofelbnepedil hydnochiorigetin @06tmg of thentekilete Qpadrysed (Colorcon
forma tablet with 8 mqmin dianmeter containing 14 ng

JapaffLiitegpwas lusedds gpve e resuking 28letg waltet-Selublediiet coating
Opadry purple (Colorcon 25 Japan Limted) was used to

' i saaéﬂisezhaﬁpwhgm dnit (Bbareg Amount: 8
oont%gmgﬁr%%%wg%%gg&ag%l\,vﬁbKAN cont ai ni ng ydrox(ypropyl -

mondBb{Y S Ty 2261, BAALAG B8 Btaenow

a . 26 200 g of donepezil hydrochloride (E sai Co.
Tab'%?oa.rrr)o&, E‘?‘r‘ﬁ?)gg of Ethocel 1 OFP 5 (ethylcellul ose, Dow

Chem cal Conpany), 1900 g of Eudragit L100-55 (Rohm
Exa'@‘ﬁﬁo& Co. KG and 4450 g of lactose were nmxed in a
granul ator. Wet granul ati on was,

Ol 0 6 Gonepeityeroshionge (eai G Lisk), 2500 of Ethocel forp

cellulose (HPC- L; N ppon Soda Co., Ltd) dissolved in
(ethyicelluldseh DovaGhemical {Cqruparty)e 1808 gaf Eusdragit L100-85 (R6hm 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., 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 'addad 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
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Our RektB0006 URASWIKAN:sul ting granul es were heat-dried in
-a fluidized-bed drier, and 10 sieved to obtain the

desired granule size. After sizing, 0.3 g of nagnesium
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ranul es was added and m xed, and a rotary
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in diameter containing 14 ng of donepezil
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(Col orcon Japan Limted) was used to give the
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L; Nippon Bedarf o, Ltd) dissalvechin a euitdhle amaumiof ipesified water to the
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of magnesi um stearate 25 (Ml linckrodt Baker, Inc.)
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23 meISAf coat i ng%gl’% dro iﬁ%@iet ga aﬁrgcel I

resultl ng in fil mcoated tabl et The results of
Japaa. Ldawed) waﬁ usegito give thesnsulting tabiet a watgrgolabla filn goating.
Exanpl e 28
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 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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t 5 fFEgﬁg y! hydrochloride (Eisai Co. Ltd.),

Our %%Sgogogu t hocel 1OFP (et hyl cel | ul ose, Dow Cheni cal
) Conpany), 2240 g of Eudragit L100-55 (Rdhm GhbH 10 &
' Co. KG and 6538 g of |lactose were mxed in a

granul ator. Wet granul ation was carried out by adding
[Tablen2gqueous sol uti on of 350 g of hydroxypropyl

cel lul ose ( N _ppo 0da ., Ltd) dissolved in
a suitable g _ ter to the mxture,
and the resu -3 |heat-dried in a

fluidi zed- b-t;o , h to obtain the desired

g of nmagnesi um

.I'nc.) based on 99.7 ¢
and a rotary

lorma tablet with 8 mm
donepezi

ablet. Opadry purple
Iqed to give the

B¢ filmcoating

el | ul ose as its nain

KIng/ tabl et), resulting

s of dissolution test

8. Exanple 29. 1400 g
Co. Ltd.), 3500 g of

stearate 15
of granul es
tabl etting

in dianeter p
hydr ochl ori dess
(Col orcon
resulting ta
cont ai ni ng hpgir
conmponent ( cpist
in filmcoatQ
are shown in
of donepezil

Et hoc 10FPR ow Chem.cal Conpany),
2520 $Eof Eu 1 GbH 25 & Co. KQ
and 6118 g o gl 1N a granul ator. Wet.
gr anu ion RJ6 UP29W KAN carri ed
out b ddi n n of 420 g of.

hydr o r opy Ni ppon Soda Co., Ltd)
di ssoigfed in BYf purified water to

t he Xt ur e granul es were
heat-dried i drier, and sieved to

obtain the d , gk .| After sizing, 0.3 g
of magnesi um ¥ 8R! | #hgkr odt Baker, Inc.)

based on 99.F} i € dded and mi xed, and a
rotary table
with 8 m i ngdi

Eudragit L100-55
Lactose (Pharmsetose 200M) | DMV ‘
HPC-L Nipgort-Se

NAME OF COMPONENT
Donepazil - HC!
Ethoosl 10FP

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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Our Reéf: ilBD0O6 WPRSYEKAN hydr ochl oride in 200 ng of the
tablet. Qpadry red (Colorcon Japan Limted) was used
to give the resulting tablet a water-soluble film
coating containing hydroxypropyl nethylcellul ose as
its main _conponent (coating amount: 8 10 np/tablet),

Autogeaph AGREODA (Bhimazwb boerprelien)io obtain a tahlet (takjet weight: 200 mg)
di ssolution test are shown in Table 8 and Figure 8.

with &mmphailrtetet Sontpining@ihmgefirmetgrtine hiydroahtor{de. s ai
Co. Ltd.), 2500 g of Ethocel 10FP (ethylcellul ose,

[Tabl@oi@]Cheni cal Conpany), 1800 g of Eudragit
L100455. (Rohm GhbH 15 & Co. KG and 4220 g of |actose
were mxed in fnbl ptlo. [ Vet| dranul ati on was
carried out by« Igpulse|sol ution of 300 g of
hydr oxypr opyl f** §1S§ Ni ppon Soda Co., Ltd)
di ssol ved in 3 inf jof] purified water to
the mxture, =Rel-dr anul es were
heat-dried in |8 drijer, and sieved to
obtain the dedi After sizing, 0.3 g
of magnesi um st rodt Baker, Inc.)
based on 99.7 dded and m xed, and a
rotary tablett d to forma tablet
wWth 8 min g 23 ng of donepezi
hydr ochl ori de }i bl et. Opadry red
(Col orcon Jagp d to give the
resul ting tabl filmcoating
cont ai ni ng hyd [lulose as its main
conmponent (co3

UP29W KAN g/ t§

[

I

r Ref: EO006

ijn fil mcoated tablet.
re shown in Table 8
f donepezi

“T.1 4200 g of Ethocel 1QFP
? nmpany), 2100 g of
. KG and 4220 g of
r

Wet granul ation

The results of
and Fi offe 9.
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Our Réf E0006 QiR20W/IealNi ng an aqueous sol ution of 300 g of
hydr oxypropyl cellulose (HPC- L; N ppon Soda Co., Ltd)
di ssolved in a suitable anount of purified water to
the mxture, and the resulting granul es were _
heat-dried in a fluidized-bed drier, and 10 sieved to

" IndustibalaApplicabiliiesi red granul e size. After sizing, 0.3 ¢

of magnesium stearate (Mallinckrodt Baker, Inc.)
bagedrding 89 the gresentinvetiors, inasmatiiaype sdstainadiroleasb a
rotary tabletting machi ne was used to forma tablet

k- ’ L 1 1 I . %db.l. . th
oA BS o S Ao e sohdn e

01 N RABE e AP aRTi o BASS o AIRKBH16.0 an o
v BB B TS, B b BRSAHGELA B Bl i g or

filmcoated tablet. The results of dissolution test
salt thereat Rb e sarly Stage.olalssplatan, srredycedandeyate of dleg
. The filmcoated tablets shown in Table 12 can be
dissqhtigranate) ob theodriorry the selt dhereof intheseidiadestsobdipndedbe
Tabl e 12 shows anmobunts (ng) of each conponent in one
dissdiution rate bb thet drnigedr.the Salt theédeof iRcthe rieadcd tagb3oluticANdissolution
[Table 12] :vsle: Np oal N W.off Exanples 39 to 44

rate iitHe Gefdie test isvRitibhd tdidseutibnaate in thel meutrcat taisi sohdion) tbcreases
conmponent ampounts in Table 13, each conponent was

with giﬁg&ﬁtibﬁ tithe B 1 disSOIRtiION tédt protdady (Hié! FRioBeing Jvér at the late

made 1 nto tablet using an
stage than at the early stage of the dissolution test). -
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Our Ref: GRO0GLIP2PMIBANUP29W KAN Aut ogr aph AGS000A ( Shi mazu
Corporation) to obtain a tablet (tablet weight: 200
ng) with 8 mmin dianmeter containing 20 ng of
memant i ne hydrochloride. [Table 131 ~~e e O1 Yl 11
t WW11l~~~ ~~ p pQ Q é& 111fIRAT MW 111~~~
wf M1lv 1121 pp q Q MLAMSy | | 5 72 Qur Ref:
E0006 UP29W KAN I ndustrial Applicability According to

WHATS OLAMED {Sivention, in a matrix type
sust ai ned-rel ease preparation containing a basic drug
or a salt thereof, which has higher solubility in the
0.1 N hydrochloric acid solution and the neutral

aqy eAHﬁatﬁiR'tﬂﬁ% egstaméoﬁre%ésraa@rebarétlm SofpAsiAgagqueous

solution, p , the pH dependence of dissolution of

t Al { i I

aitaL S BiE arteg B a2 bl YhictThal RRKTsol iy #Fa @1 N
hydrochloric acid solution and a neutral aqueous solution, pH 6.0 than in a basic

aqueous solution, pH 8.0; and

(2) atleast one enteric polymer.

2. The matrix type sustained-release preparation according to Claim 1,
wherein the neutral aqueous solution is a 50 mM phosphéte buffer and the basic

aqueous solution is a 50 mM phosphate buffer.

3. The matrix type sustained-release preparation according to Claim 1 or 2,
wherein in a dissolution test according to the Japanese Pharmacopoeia paddle
method for dissolution tests, a ratio of a dissolution rate of the basic drug or the salt
thereof in the 0.1 N hydrochloric acid solution to a dissolution rate of the basic drug or
the salt thereof in the 50 mM phosphate buffer, pH 6.8 decreases with dissolution |
time until a dissolution time at which the dissolution rate of the basic drug or the salt

thereof in the 50 mM phosphate buffer, pH 6.8 is 90%.

4. The matrix type sustained-release preparation according to any one of
Claims 1 to 3, wherein in the dissolution test according to the Japanese

Pharmacopoeia paddle method for the dissolution tests, the dissolution rate of the
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Our R&s EooosilPpPoiieaARf 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)
basicdrugearthe salt@hevieohindtheshil N hpdrochloricaacid belution solessitban 60%
test proceeds (the ratio being lower at the |ate

at a ditsslatibimameadf £ heurcarl y stage of the dissol ution
test).. 73 Qur Ref: EO0006 UP29W KAN CLAI M5 WHAT IS

CLAIMED I'S: 1. A matrix type sustained-rel ease
preparation conprising: 5 (1) a basic drug or a salt

ther . | har . .
nytr SR € B Gt helsd Brabapetiph tctiindto any one of
. sol ytion H6.0 than jn a . basic ueous solutiaon, pH
Claing$ .10 4 heBsind The d8RolyfloR secadcordil itie JaRadsd .
matri x type sustaj ned-rel ease preparation according to .
Pharmagpppeia paddie methed fortbadissolutinr:iests. e t:ﬁﬂ%?fr tﬂ? Mtwﬂ
mM phosphat e -buffer and the basic aqueous solution is |
rate of the basipdagdrdhe salttthereof in then@ 1 hiydsochigsie acid solution to the
sust ai ned-rel ease preparation according to Caim1l or

dissclutiorifatelof the basio deuglostha salt thereafin the SOmMMphasphatebuffer,
Japanese Pharmacopoei a paddle nethod for dissol ution

pH 6!& & fFomn®.3 % G af a disdoRAiBhUIMGBF Baictref  t he basic drug
or the salt thereof in the 0.1 N hydrochloric acid

solution to a dissolution rate of the basic drug or
the salt thereof in the 50 nM phosphate buffer, pH 6.8

5 Y55V 558 A FBpHh ARG of
Crarff 1483 g 1S AR r 58, ST R Bhgatil o
PharfpRER0RIa Reddle raptbed for erehseaiors a5t e dssolen Tate of the
basif:l gpu%ngf t?'ne salt thereof in the 0.1 N hydrochloric acid sotution is less than 60%
at a dissolution time of 1 hour, and the ratio of the dissolution rate of the basic drug
or the salt thereof in the 0.1 N hydrochloric acid solution to the dissolﬁtion rate of the

basic drug or the salt thereof in the 50 mM phosphate buffer, pH 6.8 is from 0.3 t0 1.5

at a dissolution time of 3 hours.

7. The matrix type sustained-release preparation according to any one of

Claims 1 to 6, further comprising a water-insoluble polymer.

8. The matrix type sustained-release preparation according to any one of
Claims 1 to 7, further comprising a water-soluble sugar and / or a water-soluble sugar

alcohol.
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Our Reh EODO60JRRAVWIKAM e net hod for the dissolution tests,
the dissolution rate of the 74 Qur Ref: EO0006
UP29W KAN basic drug or the salt thereof in the 0.1 N
hydrochloric acid solution is |less than 60% at a
di ssolution tine of 1 hour. 5. The matrix type
sust ai ned-rel ease preparation according to any one of
5 Cains | to 4, wherein in the dissolution test
acx ofbé mattix typeesustpimedselecaliaspreparationi accpeding ¢o any looe of
for the dissolution tests, the ratio of the

Claims $ <018, Wheneinrtht @ntérid b@lyb@ igatieast ome tslectst from the group
thereof in the 0.1 N hydrochloric acid solution to the

cons@tuﬁ?‘ﬁf‘iﬁéotﬁ%fyg% 25%-3 Fa fdé? o@bé%nﬁr,gh?g'a Ifc %&gfiﬁ%yl

o ST, A o i g oo

1 to wherein in the dissolution test
methg@;ggp{ﬂsﬁfcgkpr[gﬁé:cglgg ese Pharmacopoei a paddl e met hod

for the dissolution tests, the dissolution rate of the
basic drug or the salt thereof in the 0.1 N
hydrochloric acid solution is |ess than 60% 15 at a
di'ds ol e matrix type #stainedwreleagapreparatigniascording o any one of
di ssolution rate of the basic drug or the salt

Clain$ érte &, whereindhe wiater-insdlubién bolymerds iatl least onhe selgoted frem the
di ssolution rate of the basic drug or the salt

group laenel@flng of binyidehuiv¥ep antimdetky hethherylateltopofymer RS@ﬁd ethyl

3to 1.5 at a dissolution tinme of 3 hours. 20

aayliféem%fl'rﬁethw@lé’céfdoéb ¢ el ease preparation
accordi'ng to any one o Claims 1 to 6, further

conprising a water-insoluble polynmer. 8 The matrix
type sustained-rel ease preparation according to any

m”'ﬁe?ffe%ﬁfﬁ R Vg fotdingeifelsS niRbRiaBn HPioa soany sge

Cialms Sﬁo 10, w?wereln the enteric polymer is methacrylic acid-ethyl acrylate

copolymer, and the water-insoluble polymer is sthyicellulose.

12. The matrix type sustained-release preparation according to any one -
Claims 1 to 11, 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.

13. The matrix type sustained-release preparation according to any one
Claims 7 to 12, wherein a total amount of the water-insoluble polymer and the enteric
polymer in the matrix type sustained-release preparation is from 25 to 95% by weight

based on 100% by weight of the matrix type sustained-release preparation.
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Our Refc EBODS UFPIDA/KAIROW KAN 9. The matrix type :
sust ai ned-rel ease preparation according to any one of
Claims | to 8, wherein the enteric polymer is at | east
one selected fromthe group consisting of nethacrylic
aci d-ethyl acrylate copol ynmer, nethacrylic acid-nethyl
5 net hacryl ate copol yner, hydroxypropyl
nmet hyl cel | ul ose pht hal ate and hydr oxypr opyl
mehidh yThe riatribotypeaststained-selease praparation ateonding {o@ny pae
sust ai ned-rel ease preparation according to any one of
Claimd 8ito™ 3/ wherdin aokil @anourit ©f ted watersohlible isagapapd or the water-
at | east one selected fromthe 10 group consisting of

solubé gﬁgﬁ%tbaha% A &H‘Eﬂ‘éa?d‘% bﬁécﬁﬁ?bﬂé&! 6n40D% w%@ﬁ of the

t hyl acry ate-nmeth acryl ate copol ymner.

: el-ease preparation
matrlmgpérguétb o any oﬁgrgb?féai\llorﬁ?s | to 10, wherein the

enteric polyner is nmethacrylic acid-ethyl acrylate 15
copol yner, and the water-insoluble polyner is

et el lul gse. 12. The matri x ustalne - ease
o5 a5 MG oD SHStNBE Taloass ReSbaraiPR BCROTANG 1 1Y one of
_vvhereln an anmount of the enteric polyner in the matri x
Claims/ pdo 14uvhereiadhe basigsisugos the salt gwrﬁef is@sanfi-demsolia drug.
by wei ght based on 100% by wei ght 20 of the matrix
type sustai ned-rel ease preparation. 13. The matri x
type sustai ned-rel ease preparation according to any
ons, Thégrix tylpe suistainbgreloase preparationagobdrdirig tdany one of
wat er -i nsol ubl'e polyner and the enteric polyner in

| cna.rhm ta‘qfsr WhereiRghé B&&%'drﬁ Or thé 8561 tHErebpisHdrepelzi h amhlonde

95% by wei ght ased on 100% by wei ght of the
mab}j &ﬁ% reI ease preparation. 76 Qur Ref:
and )F:%Id‘bg gw&%& e matri x type sustained-rel ease
preparation according to any one Cains 8 to 13,
wherein a total anobunt of the water-soluble sugar and

/ he wat.er- sol r alcoho is from3 to 709
o THR MaSHE rpecsHelBiDer TP upeR REPaRtioh SCCoRINgG to Sny 0né of
Claims 1 to 16, wherein the solubility of the basic drug or the salt thereof in a neutral

agueous solution, pH 6.8 is at least twice its solubility in a basic aqueous solution, pH

8.0 and is not more than half its solubility in a neutral aqueous solution, pH 6.0.

18. The matrix type sustained-release preparation according to any one of
Claims 1 to 17, wherein the solubility of the basic drug or the salt thereof in the 50
mM phosphate buffer, pH 6.8 is at least 'Mice its solubility in the 50 mM phosphate
buffer, pH 8.0 and is not more than half its solubility in the 50 mM phosphate buffer,
pH 6.0.
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Our Ref: 50006 YD2BWIKAN, | ned-r el ease preparation. 15. ‘The

matri x type sustai ned-rel ease preparation according to
any one of Cains 1 to 14, wherein the basic drug or
the salt thereof is an anti-denentia drug. 10 16. The

2k ot Bt S BEbipe G SRR e P Rataion P Eiing I aﬁv one of
t thereof is epezi | drochl ori de and

Clainig 40 A AR abnSaIuDiEY O the basic Haig Piihe salt theredf in the 0.1 N

sust ai ned-r el easmci)repar ation accordin to any one of
hydraghlanic:aeid splutiprmand thecb@ mM phespbatediuffarypdi6.0 s 1 mag/mil. or

drug or the salt thereof in a neutral . aqueous
moresaridithiecsolubilitycoféhe basic dregsdr theisait thereof il thiei 50 mM phosphate

basi ¢ aqueous solution, pH 8.0 and is not nore than

buffeh«’:]ﬂol-ﬂ amfsgglmgﬁnhl_by;gsg a neutral aqueous solution, pH
.0. 18. The matrix type sustained-rel ease preparation

accord| ng to any one of 20 Clainms | to 17, wherein
the solubility of the basic drug or the salt t her eof

i far, 8 | . _
t akerne et R R AnScTHiceBh melpautn deBlang ¥ oy one o
. H .Q-an th its so]ubil in.the ‘
Clainkg ﬁquhzvfiﬁﬁ%mﬁﬁﬁap%% ShfheBasio diaf i ﬂ%&ﬁmhhem N
UP29 BI ? The matri pe sustai ned-rel ea
hycrgghionis AERsoticEand Rig $6 MM pRoREnel® buies: Bl 6,048 1 mgimL or
wherein the sol ub|I|ty of the basic drug or the salt
more; the salubility ehibedasiodrugyer tbersatitherentiinitheo50mMphasphate
the 50 mM phosphate buffer, pH 6.0 is | ng/nL or nore
buffes i BHisshRubginlt or lefsst Brd Iﬂm'solubiﬁtggobthetﬁasics diug or the salt
thereof in the 50 mM phosphate 5 buffer, pH 8.0 is

theredf i the/ 50-mt FhesﬁhataQ:uffBﬁ SpHE. 8 is<af [BBSt twice its solubltity m the 50
sust ai ned-rel ease preparation according to any one

mM rﬂo%bﬁ‘ételb&ﬁerl EH 80%rR B ddi e tH%h'HaﬁMtsﬁ%/oét#%iﬁwqﬁih& 50 mM

drug or the salt thereof in the loric

t nd the 50 mM phosphate buffer, pH 6.0
phosPﬁéﬁétiﬁkéf bﬂ% D nore, the solubility of the basic

drug or the salt thereof in the 50 mM phosphate

21. The matrix type sustained-release breparation according to any one of
Claims 1 to 17, comprising:

(1) the basic drug or the salt thereof which has solubility of 1 mg/mL or more in
the 0.1 N hydrochloric acid solution and the 50 mM phosphate buffer, pH 6.0, and
which has solubility of 0.2 mg/mL or less in the 50 mM phosphate buffer, pH 8.0, and
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;

{2) at least one enteric polymer; and

{3) at least one water-insoluble polymer.
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Our Bef: £0006UP29W/IKANO. 2 ng/nL or less, and the

solubility of the basic drug or the salt thereof in

the 50 mM phosphate buffer, pH 6.8 is at |east tw ce

its solubility in the 50 nM phosphate buffer, pH 8.0

and is not nore than half its solubility in the 50 nM

phosphate buffer, pH 6.0. 15 21. The matri x type

sust ai ned-rel ease preparation according to any one of

C122. nEhe matriy iypecsiatainedglease preparalian iascardiig i apy,ene of

salt thereof which has solubility of I ng/nL or nore
Claims1 to 24, wheréintthe mathik typecsustainedereleaserpraparation isa tablet, a

phosphate buffer, pH 6.0, and 20 which has solubility

, grana!b,ﬁ-ﬁ%e éﬁhlecmréeép‘sdle. the 50 mM phosphate buffer, pH

8.0, an 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 nM phosphate

scttionmebiofi s B enithg 8 Motk Hiflafdreldape rraparation

at.Ieaft ane $nteric pol yner; and 25 (3) at |east one
COMPASIg MG 88PRAFe pol yner.~ 78 cur Ref: E0006 UP29W KAN
22. The matrix type suystained-rel ease preparat.j.on
adBing AHagts dNg sl &eﬁ%ﬁwca%@a%e ety n 40,1 N
matri x type sustained-rel ease preparation is a tablet,
hydrechigrie agidsolutian ard gmevtiak aguecus sglution, pH 6Gthan in a basic
nmet hod for manufacturing a matri x type
aquesuistsoilutio, pél 8.8switlp atieastione entericrpoiymen @ndhe st eps
of: mxing a basic drug or a salt thereof which has
hi gimepressiontmblding the mixturk dbtaimedriathé aixingatepl
solution and a neutral aqueous solution, pH 6.0 than
in a basic 10 aqueous solution, pH 8 0 with at |east
one enteric polyner; and

24. The method for manufacturing the matrix type sustained-release
preparation according to Claim 23, wherein the neutral aqueous solution is a 50 mM

phosphate buffer and the basic aqueous solution is a 50 mM:phosphate buffer.

25. 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 01N
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, w:th (2) at least onae_nteric

polymer; and
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Our Refir 0006 WR2AWEANG t he ni xture obtained in the 'mxing
step. 24. The nethod for manufacturing the matri x-type

sust ai ned-rel ease preparation according to Caim 23,
wherein the neutral aqueous solution is a 50 nM 15

ph uf fer th asi,c. agu solution is a
S SR Ab R Ring 6 MBSy BB ritlre L g
a matri x type sustained-rel ease preparation, _
conprising the steps of: mxing (1) a basic drug or a
salt thereof which has solubility in the 0.1 N 20
hy§: otie matiod feranapufactusingthe raatsixdypersustaingshealease
buffer, pH 6.0 being 1 ng/nL or nore, solubility in
preparation @cabdidimg spbay enkuf Ciaims23 & 25pwhewpin awaterisoluble
| ess, and which has solubility in the 50 nM phosphate
polyrher isedlso Riikdéd h fhel mixirkj stepast twice its solubility in
the 50 mM phosphate buffer, pH 8.0 and bei ng not nore
than half its solubility in the 50 mM phosphate .
buffer, pH 6.0, with (2) at |east one enteric 25

P I £ : - i

e o7 R et td meHrering it B hoidiineg-rejeses preparation,

s{@{?. 26.. The_nmethod for manufacturing the matrix type
comp( %m?e%‘?Pa ase preparation according to any one of

Claipms 23 to 25, wherein wat er-insol ubl e .5 pol yner
ST BRETE Hrutar AiSAl RaereoL I assoiEbHBE b 0.1 N
manufacturing a matri x_type sustained-rel ease

hydreghigrie acidaelutioroand the $@ mMehosphatedvufiar rHG0bejng:1 mg/mL or.
basic drug or a salt thereof which has solubility in

more; solubility M the 56 thivd phbsphatedwiffiér spiH .0 beirgnol 2trhg/rbl0 ontdss, and
phosphate buffer, pH 6.0 being | ng/nL or nore, _

whicls las leiolibility iimtrie80 WWO&EﬁQt&m&rppﬂfﬁ&baﬂ’fg 8t RakEiwiee its

0.2 ng/nmL or |ess, and ich has solubility in the 50
, | Lo i )
soluZhy B0 50 AP RAL 8 Ao b Bk ool el v
s_oluﬂ?lﬁyri}gtl{?ﬁo WprdipRatibifrér PH 6.0, with (2) at least one enteric polymer

and (3) at least one water-insoluble polymer

compression-molding the mixture obtained in the mixing step.

28. 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 solubilityina 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
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Our Reft EBDDEUP29VWIKANS0 nM phosphate buffer, pH 6.0, with
(2) at |least one enteric polynmer 15 and (3) at |east
one wat er-insol ubl e pol ymer conpression-nol ding the
m xture obtained in the mxing step. 28. A nethod for
manufacturing a matrix type sustai ned-rel ease
phosphalgufter opH 6.Q.0sith (B) aljeastong enterigpolyreerand () atipast one
basic drug or a salt thereof which has higher
watersimsobibleé pglymeraad 1 N hydrochloric acid solution and
a 50 nmM phosphate buffer, pH 6.0 than in a 50 nM
plcomprassiohmidlding thel ixture tobtained i the mixing stepe basi c
drug or the salt thereof in the 50 M phosphate
buffer, pH 6.8 being at least twice its solubility in
the 50 mM phosphate buffer, pH 8.0 and being not nore

¢ ! L Lbi L . :
0306 ISR sipbiuning thy Tt e 6t FBlgose,

n I . t - .
prepay@iah s8Rl RLame Pim i Bt 2 I 28 oA borRfrigo granuiating
mxture obtajned in . the mxjng step, 5 29, The pethod

the migpre, aRtamed In Frgniing SiaP arier 1o e Compesssiop-mojding step.
preparation according to any one of Clains 23 to 28,
further conprising granulating the m xture obtained
in the mxing step prior to the conpression-nolding
st36p. T®methed fartrhanLifacturingribe matix type sustainedrreleasgpe
sust ai ned-rel ease 10 preparation according to any one

prepariatiGh aicabrdidg tooad\p onafot Ciaimst 26td 29| whekreiry ther badie drug or the
salt thereof is an anti-dementia drug. 31. The nethod

salt théfeol 4 aftildanihtia\drugt ri x type sustai ned-rel ease
preparation according to anyone of Clainms 23 to 30,

wherein the basic drug or the 15 salt thereof is
donepezil hydrochloride and / or nmemantine
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prepgr%?lgﬂ %%%Fdingc ?ongﬁsi,-ghg%fwgmsstfg Yo 86 wherein the basic drug or the

salt thereof is donepezil hydrochloride and / or memantine hydrochloride.

32. A method for controlling release of a basic drug or a salt thereof with iow
pH dependence, 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 béing at least twice its
solubility in the 50 mM phosphate huffer, pH 8.0 and being not more than half its
solubility in the 50 mM phdsphate buffer, pH 6.0, wiih (2) at least one enteric polymer

and (3) at least one water-insoluble polymer; and
81



Our Ref ERQOB UPZDWAMAN drug or a salt thereof which has
solubility in the 0.1 N 20 hydrochloric acid solution
and the 50 mM phosphate buffer, pH 6.0 being 1 ng/nL
or nore, solubility in the 50 mv phosphate buffer, pH

8.0 bein 2o/ ich.h qub|I|ty
- romEeEtoRBehetid P ppaRgs it He Burifg s o et
twice its solubility in the 50 nNIphosphate buf f er,
pH 8.0 and being not nore than half its solubility in
the 50 mM phosphate buffer, pH 6.0, with (2) at |east
one enteric polyner 25 and (3) at |east one

wat er -i nsol ubl e polynmer; and 81 Qur Ref: EO0006

UP29W KAN conpr essi on-nol di ng the m xture obtained in
the m xing step. 82
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