1 PERCUTANEQUS ABSORPTI ON PREPARATI ONS OF ANTI DEMENTI A DRUGS [ CRCSS

. REFERENCE TO RELATED APPLI CATI ONS] [0001] This application clains priority
to U S. provisional 5 application 60/798,296 filed on May 8, 2006, the
entire disclosure of which is incorporategd herein by reference.
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15 have been increased with population growth of seniors, and the
care of patients becomes a serious social problem. On the other
hand, antidementia drugs have rapidly been developed, and for
example donepezil hydrochloride has extensively been used as a
remedy against Alzheimer’s disease which has acetylcholinesterase
20 inhibitory effect. Hitherto, these antidementia drugs have mostly
been administered orally in the form of tablets. Drugs are
administered to patients in the form of tablets, capsules, syrups,
granules as well as via injection, rectal dosage, and the like, which
are appropriately chosen depending on diseases or the property of
25  the drugs.
[0004] However, it is often hard for a dementia patient in an
advanced stage to take an antidementia drug. Therefore, the
transdermal administration of the antidementia drug is believed
very useful in administering the drug continuously for a long
30 period without difficulty in taking the drug.
[0005] However, it is generally considered that poor
permeability of a drug to skin leads to the difficulty of absorbing
the drug in an amount sufficient to exert effect into body through
the skin. Percutaneous absorption preparations for antidementia
35 drugs have hitherto been examined in order to get over the
difficulty.




2 [0006] For exanple, Japanese Patent Lai d-Qpen Publication No.

1998/ 315016 (JP 11-315016A) discloses an ointnent for the percutaneous
adm ni stration of antidenentia drug or a suppository for the rectal

adm nistration of the drug and it is reporjed that the 5 percutaneous
absorbability of donepezil is enhanced with use of base materi al

contai ning a higher alcohol and an ester derivative thereof. [0007]
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copolymer as the hydrophobic polymer, and sodium acetate as the
organic acid salt, and the size of the preparation for a single
dosage for 24 hours is regarded as 60 cm®.

20 [0008] Furthermore, it is required for a percutaneous
absorption preparation that the drug as the active ingredient is
maintained without deposition in the preparation and placed stably
on the skin. Thus, the percutaneous absorption preparation and its
materials have been examined in consideration of the improvement

25 of these functions.

[0009] For example, Japanese Patent Laid-Open Publication
No. 1998/182439 (IP 10-182439A) discloses an adhering and
joining agent for skin or transdermal treatment systems, which
comprises a (meth)acrylate copolymer containing a tertiary or

30 quaternary amino group, an acidic group-containing acrylate or
(meth)acrylate polymer or copolymer, and a plasticizer. Example of
the publication discloses triethyl citrate and acetyl triethyl citrate as
the plasticizer.

[0010] Also, WO 02/38139 discloses a percutaneous

35 absorption preparation comprising an aminated polymer, a drug in

the form of an acid addition salt, and a carboxylic acid and/ or a



the formof an acid addition salt, and a carboxylic acid and/ or a 3 salt
thereof. [0011] In addition, Japanese Patent Laid-Qpen Publication No.
1992/ 117323 (JP 04-117323A) di scl oses a percutaneous absorption
preparation which maintains a adhesive | aygr containing 5 a drug on a
backi ng | ayer, characterized in that the pércutaneous absorption
preparation contains a certain anmount of a drug in the formof an acid
addi tion salt saltithepedfyner containing a certain anount of a basic
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for a long period is still needed.
[SUMMARY OF THE INVENTION]
[0013] The present inventors have now established a novel
20 percuataneous absorption preparation provided with both stable
drug releasability and adhering ability to skin suitable for the
administration of a drug for a long period.
The present invention is based on such information.
Thus, the object of the present invention is to
25 provide a novel percutaneous absorption preparation provided with
both stable drug releasability and adhering ability to skin suitable
for the administration of a drug for a long period.
0014} And the percutaneous absorption preparation of an
antidementia drug according to the present invention which is used
30 as a plaster on skin comprises at least an adherent layer, an
intermediate membrane, and a drug reservoir layer sequentially
from the side which is plastered on skin, wherein
said drug reservoir layer comprises at least an antidementia
drug, an aminated polymer, a polyhydric alcohol, and one or more
35 carboxylic acid esters,
said intermediate membrane enables the controlled



35 carboxylic acid esters, said internedi ate nenbrane enabl es the
controlled 4 perneation of the antidenentia drug into the side of skin,
sai d adherent |ayer enables the plastering of the percutaneous absorption
preparation to skin and is perneable to the antidenentia drug. 5 [0015]
According to the percutaneous absorption preparation of the present

I nvention, it becones possible to stably release the antidenentia drug
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[0016] Fig. 1 is a sectional view which shows an embodiment

15 of the percutaneous absorption preparation according to the
present invention,

Fig. 2 is a graph which shows the result of the in vitro
permeation test of the percutaneous absorption preparation
according to the present invention through human skin.

20 Fig. 3 is a graph which shows the concentration of
the antidementia drug in rabbit plasma in a single dosage of the
percutaneous absorption preparation according to the present
invention.

Fig. 4 is a graph which shows the concentration of the

25 antidementia drug in dog plasma in a single dosage of the
percutaneous absorption preparation according to the present
invention.

[DETAILED DESCRIPTION OF THE INVENTION]
[0017] Definition

30 The term "alkyl" as used herein means a linear,
branched or cydlic alkyl, preferably a linear alkyl.

Also, the expression such as "C10" in a group or a part of a
group means that "the total number of carbon is 10" in the group
or a part of the group. Thus, "sebacic acid (HO,C(CH;)sCOzH)" as

35 an example is included in the "C10 carboxylic acid".

[0018] Percutaneous absorption preparation



or a part of the group. Thus, "sebacic acid (HR2C(CH2)8CO2H)" as 35 an
~exanple is included in the "Cl0 carboxylic acid". [0018] Percutaneous
absorption preparation 5 The percutaneous absorption preparation accordi ng
to the present invention is, as described @bove, conposed of a drug
reservoir |layer having a specific conposition, an internedi ate nenbrane,
and an adherent layer. 5 [0019] Drug reservoir |ayer The drug reservoir
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of the effect drhgt rédervivasilaydr dgavingr sachecomipidsition cami statbbg rpaliytain
resulting, in sal t. and.formn free base advantegeous,to the ..
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enbodi ment of foihea ﬂbﬁ@rner(ijdmh.ve’rltrithem‘toml, lmsdﬁn‘ddﬂ%}lgtd Std%m hdrug lreservoir
ni t rogen- cont ai ni ng, hasic or a 25 t thereof,, and the salt is a
phar macol ogi ciY /At depdrTibIg 8 slerath tie axcSlFEh suld roieeaablty fs e
eﬁam;l e, hédrmqrénd@?. frduﬁ,tsr,aitrfe grhgdr@vm@i:gmy@ﬂdahhb?la&\ﬁ?nﬁﬂgamsw, |
t he basic drug or salt therea scri above is prefera onepezi
hydr ool or | dedsBlint the 288 JaHEER olathe FRotBerdeRtE Bk, a8 T
gal ant am1te hpeériget.om de, or tacrine hydrochloride, nore preferably
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present invention, a permeation rate through the skin (flux) can be
improved when the antidementia drug is a basic drug. Such an
excellent effect has not been elucidated as vet, it can be indicated
20 as the reason of the effect that the basic drug is reacted with the
aminated polymer resulting in desalting and forming a free base
advantegeous fto the percutaneous absorption of the drug.
According to the more preferred embodiment of the present
invention, the basic drug is a nitrogen-containing basic drug or a
25 salt thereof, and the salt is a pharmacologically acceptable one and
includes without limited to, for example, hydrochloride, tartrate,
hydrobromide, and the like.
Moreover, the basic drug or a salt thereof described
above is preferably donepezil hydrochloride, memantine
30 hydrochloride, rivastigmine tartrate, galantamine hydrobromide, or
tacrine hydrochioride, more preferably donepezil hydrochloride.
f0021] Also, the content of the antidementia drug in the
drug reservoir layer can be made in the range of 0.5-50% by
weight, preferably in the range of 10-40% by weight, and more
35 preferably in the range of 15-35% by weight in consideration of the
administration for a long period. Thus, the drug reservoir layer
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dimethylaminobutyl (meth)acrylate, diethylaminooctyl
(meth)acrylate, and the like.
[0024] Furthermore, the monomer units other than the

dialkylaminoalkyl (meth)acryfate in the copolymer is an alkyl
(meth)acrylate or a hydroxyalky! (meth)acrylate, more preferably a
Ci1-12 alkyl (meth)acrylate or a monohydroxy C2-4 alkyl
(meth)acrylate, and more preferably a Ci-4 alkyl (meth)acrylate or
a monohydroxy C2-4 alkyl (meth)acrylate. More specifically, the
monomer  unit  includes  methyl (meth)acrylate, ethyl
(meth)acrylate, propyl (meth)acrylate, buty! (meth)acrylate, octyl
(meth)acrylate, 2-hydroxyethyl (meth)acrylate, 2-ethyihexyl
(meth)acrylate, dodecyl (meth)acrylate, and the like.

[0025] Moreover, the aminated polymer is preferably a
copolymer which is composed of a di-C1-2 alkylamino C1-2 alkyl
(meth)acrylate and a monomer unit selected from a C1-4 alkyl
(meth)acrylate, a monohydroxy C2-4 alkyl (meth)acrylate and a
combination thereof, more preferably a methyl (meth)acrylate-
butyl (meth)acrylate-dimethylaminoethyl (meth)acrylate
copolymer, and further preferably a methyl methacrylate-butyl
methacrylate-dimethylaminoethyl methacrylate copolymer. Such



(meth)acryl ate, a nonohydroxy C2-4 al kyl (neth)acrylate and a conbination
thereof, nore preferably a nethyl (neth)acrylate- butyl (meth)acrylate-dim
et hyl am noet hyl (meth)acrylate 35 copolyner, and further preferably a

met hyl net hacryl ate-butyl nethacryl at e-di set hyl am noet hyl net hacryl ate
copolynmer. Such 7 nethyl nethacryl ate-butyl neth acryl ate- di m ethyl

am noet hyl nethacrylate copolyner is commercially available, for exanple,
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carboxylic aci[@Q28]t he esmradﬂN@hb%he&Mochpraeﬂ@ramQr dn the drug
tri-valent. I\/breover i p(}%}% ent c r. ox&t f bf% z aﬁ;aeldyf
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ester of a polyvalent carboxylic acid and a monohydroxy alcohol
and an ester of a fatty acid and a polyhydric alcohol.
[0029] The addition of the ester of the polyvalent carboxylic
acid and the monochydroxy alcohol described above to the drug
20 reservoir layer is preferred for controlling the plasticity of the drug
reservoir layer.
The polyvalent carboxylic acid in the ester described above
is preferably di- or tri-valent. Moreover, the polyvalent carboxylic
acid is preferably of C6-10.

25 The monohydroxy alcohol in the ester described above is
preferably of C2-4.
[0030] More specifically, the ester of the polyvalent

carboxylic acid and the monohydroxy alcohol is preferably an alkyl
ctirate ester and/or an alkyl sebacate ester, more preferably a C2-
30 4 alkyl citrate and/or a C2-4 alkyl sebacate, more preferably a tri-
(C2-4)-alkyl citrate and/or a di-(C2-4)-alkyl sebacate, more
preferably triethyl citrate and/or diethyl sebacate.
[0031] Also, the addition of the ester of the fatty acid and
the polyhydric alcohol described above to the drug reservoir layer
35 is advantageous to the enhancement of the percutaneous
absorption of the drug.



(C2-4)-alkyl citrate and/or a di-(C2-4)-al kyl sebacate, nore preferably
triethyl citrate and/or diethyl sebacate. [0031] Al so, the addition of the
ester of the fatty acid and the polyhydric al cohol described above to the
drug reservoir layer 35 is advantageous tg the enhancenent of the
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preLeralb! ySSormietfaramw_nalmnbatth a%wfatity[éﬁﬁﬂbs?érlscfurtfhl_er qnmef@mbf lp}‘a tshebitan
carboxylic acid,ester.in_t r ug.~r eservoir r ref er
range of 3- 20&?%3/19%\3?5% ,acmﬁgﬁgerbr PgFglﬂ ?Xéf‘l@égb?f ﬁgégﬁﬂr%'q%ﬁ' f\%ﬂépt%@ﬁ
wlhenht Ihe ester%st%erthhmqmndwvam?itagar bmvo;ddla?ea:ﬂsj ambitallm rrmuu’n:yy.:tl eaxate,l
al cohol is used,  the content the ester of 15 ft. ol yval.ent ¢ ic
acid and the rHOIAT oRPraleato Satol d’ﬂ?d‘%agﬁ}'g%‘i 1SRy BItEN tﬁ‘?"é?@%m y
3;115;%) by wei ghind mrﬁitanrt?ffegbébe,%ﬂéfl %@Ilylw\@d)ﬂmadn MﬁnoiaMKatet he]c ester of
the fatty, Aci e po ric _algohol .is used, t content, of . t
ester of tHe ﬁéﬁgsztci d and® héhezﬁo'ﬁgﬁr&ﬂ%r' &PE%ﬂﬁyﬁ?rP(f'ﬂeeﬁlﬁrgm e
reservoir | ayefrug resefeinbdyerdisl @vefdrabhgiighthe range wfed 208 yy2weig by,
wei ght. [0033] Furt herfm)r %@;ﬁgl}&h\ﬁdri ct al cohol 1n the drug reservoir
| ayer is prefdPI6F P& @'i?djjy | aNBIYta glycol, nore preferably at
Ihea_st Ithe oge isel ectIﬁdN%@dnmrt,h_ﬂlfr@rmFrPe@ﬁﬁr&iﬂ?ﬂehpglia\ﬁaltahittcdhrblop@rﬁti ?}@U,
exitol, an : re specific t he pol yhydric, alc is.the one
sel ect ed from%%ﬁgbrei H‘,Ofm’b\b‘%%e ??,Pégh IS U r'o% §Hé‘tﬁpbéﬁl ﬁ“%lﬁ%?%’ér%p
gl ycol , diSorhhkopolyodiehblcarberpiitdcid sl ygichwenehglysoy .aleskdolin the

combi nati on thgreof, nore, preferabl | vcerin. .T ddition of, t he
pol yhydric al ¢BK& E%%Qfﬁ’i%’gd?%%%rve'gopgeyembw R by' “Werght, “more

preferably 3-10% by weight.
Also, when the ester of the fatty acid and the polyhydric
alcohol is used, the content of the ester of the fatty acid and the
20 polyhydric alcohol in the drug reservoir layer is preferably 1-10%
by weight, more preferably 2-5% by weight.
[0033] Furthermore, the polyhydric alcohol in the drug
reservoir layer is preferably a sugar alcohol and/or a glycol, more
preferably at least the one selected from the group consisting of
25  tritol, pentitol, hexitol, and glycol. More specifically, the poiyhydric
alcohol is the one selected from glycerin, propylene glycol,
dipropylene glycol, butylene glycol, d-sorbitol, xylitol, mannitol,
polyethylene glycol, and a combination thereof, more preferably
glycerin. The addition of the polyhydric alcohol described above to
30 the drug reservoir layer is advantageous to the improvement of the
stability of the antidementia drug.
[0034] Also, the content of the polyhydric alcohol in the drug
reservoir layer is preferably in the range of 1-10% by weight, more
preferably 3-10% by weight.
35 [0035] The drug reservoir layer of the present invention
preferably contains further an acrylic polymer in consideration of its



30 the drug reservoir layer is advantageous to the inprovenent of the
stability of the antidenentia drug. [0034] Also, the content of the

pol yhydric al cohol in the drug reservoir layer is preferably in the range
of 1-10% by weight, nore preferably 3-10%by weight. 35 [0035] The drug
reservoir layer of the present invention preferably contains further an
acrylic polyner in consideration of its 9 physicochem cal stability.

[ 0036] The acrphysicpohgmicai staiilityparticularly limted unless it disturbs

(e [tense MRIRE TNl Sty LTl Sh AR R e S Ayptess |
?ng;)mogg?;lt a;)flttmeturﬁusr e creb@ﬂig&ralnqon*etmnmemlz |aﬁcﬂh€jd§ﬂg2pﬂt.£rglerabiy
(met h)acryl at 2Pcm%%3m€£®%@%eé§@@aﬁ%?&o?@%egér ylate, a

monohydr ox§ CF00B7) kyl ( ifiteh) @oeyhmaylare ghhidhdyis (@retdrgongnit of thee
ey eyl 4t A e TSRt ShEGR AR T Al e BV
(et h) acryl at enohpéyayry biidyl ((raet) rarylateeor 2reepyikiyakgy! (ethpayiatet e,
dodecyl (meth) g I g C dé/ t 2 I a t]%l y[ 338]
Al so, the vi n;ﬂq E%t@llg Wﬁq@% %'s Ja"%%keﬁwe&ﬁsgﬂgl g%’rél i (,Qri?gﬁm{é?( i ﬁclnudes
vi nyl tacet at te,4 alﬂfw(me?ne));caélgratiae,\u;;‘ingllycitg,gtecrggtle)z?cgw%ﬁe.dw(r)r@sataggf]iqalh?;:

the acry T8 pafser FaeBbAEURE) ol ies' “uRtfy ot yrarndgnBrohEr cofifllse
(r)rI) nghrrgpg)r(re; I L(metrs)alt(:ﬁszllamrd, lﬁar:)@ml a(grr:atik)(,)dcrgllm:rehl )tautwlh(ahethlaai%rylate, octyl
conbi %at [ o% théjr]%[g} , C5%'1%‘%91ynyl ﬁygﬁc@f\é?etg‘,y)f?/mr E#ﬁté%%%ﬁ%‘?fg% c%&taﬂ&}&y[
conposed of a(methiacryte, deldecyledrmetimacr@liate? ghkgidy( nghbllxagyéates, a

nonohydr oxy C%ﬁ@,ﬁ'g z?_l | (meth)acrylate, glycidyl (nmeth)acrylate, and a
conbi nati on ‘?,' nd vinyl acetate, nore preferably, a copol ymner

conposed 1%f @#0038dner unAlsselket eihyir est@r eirhidhhdsyh Comiggreemty |Gt ehe
hydroxyet hyl (aréer\t/{? a% \ln%te?’ iﬁlcm%e%ylvigv?t g)c%tc:zgeél,atvefhyﬁngroapionate, vinyl
butyrate, vinyl crotonate, vinyl caprate and the like, preferably
vinyl acetate.
[0039] More specifically, the acrylic polymer described above
20 is preferably a copolymer composed of a monomer unit selected
from an alkyl (meth)acrylate, a monohydroxyalkyl (meth)acrylate,
an epoxyalkyl (meth)acrylate, and a combination thereof, and vinyl
acetate, more preferably a copolymer composed of a monomer unit
selected from a C1-12 alkyl (meth)acrylate, a monohydroxy C2-4
25 alkyl (meth)acrylate, glycidyl (meth)acrylate, and a combination
thereof, and viny! acetate, more preferably, a copolymer composed
of a monomer unit selected from 2-ethylhexyl (meth)acrylate,
hydroxyethy! (meth)acrylate, glycidyl (meth)acrylate, and a
combination thereof, and vinyl acetate, further preferably, a
30 copolymer composed of a monomer unit selected from 2-ethylhexyl
acrylate, hydroxyethyl acrylate, glycidyl methacrylate, and vinyl
acetate. Specific examples of the acrylic polymer include Duro-
Tak®387-2516, 87-2287, 87-4287(National Starch &Chemical Co.,
Ltd.), and the like.
35 [0040] Also, the physical properties such as the molar ratio
of the monomer units or molecular weights of the aminated



conbi nati on thereof, and vinyl acetate, further preferably, a 30 copol yner
conposed of a nononer unit selected from 2-ethyl hexyl acrylate,

hydr oxyet hyl acrylate, glycidyl nmethacrylate, and vinyl acetate. Specific
exanpl es of the acrylic polynmer include DJII‘?) Tak387- 2516, 87-2287,
87-4287(National Starch & Chem cal Co., Ltd.), and the like. 35 [0040]

Al so, the physical properties such as the nolar ratio of the nononer units
or mol ecul ar vwedlkymner sfeschibeghiabaved iy bgotgntioligdsappbepriabdyebyrdjose

control | ed app ' those skilled in the art. [0041] Wen the
acrylic pol yrregrlaﬁéaghgﬂe%/e ?ﬁt't he drug reservoir |layer, the content of the

acrylic pol yne[rOOodsl}:)ref er ahgni thes atrylicarp@lyofiess- 60%ddedwetghthensireg
D oo can PR B ORI AR MR pptrdi gy
in the anbunttheasanigs afi b&D%bbyeveighty monenerefartdy di HdA% brevpigitter red
Cro et SRR T oo LR B A SR e R e
pol yhydric al deh@pprapristety fofmicteapdiayvas die canbibeyerits aoé dissadin tthe
B conol . Cand dinapys S B3bCHERY A88ve0a5] T addition. atcord ng to the
nore preferred enbodi nentFuwthetraopeeseaordimgenoitbre, préferded eméselivent
(moth) acr §Pat ST BPEnerh NS SR e fintiy PEsfnalt loy S ERBny e 5 By
copol yner; a srgidemiertiml dang/ or a glaycother@of2-dn 2@maineyedcipalarerand/ or
oy ot SEIORGHRIE BT, ) R it pERenl WhaBravls a5id A
preferred embdtierenonohydrosypradsent!,i avergsten, of hehelr fartyeseid oandl dper
(reth) acryt ac Sy RRiectERER 2o A8 ARy iSh noet byl (et iy acr vl at e
copol yneri5a [©QgkB] al coholnanadaitiom,gl scobrdiagC2tet dhleyl mote apeetawmtedr a
C2-4 alkyl seapatGnehe> ROt pidsdit MiALENtRAH, dtR8" &hig®MesEriliP ol X"
comprises a basic antidementia drug or a salt thereof, a methyi
(meth)acrylate-butyl (meth)acrylate-dimethylaminoethyl
(meth)acrylate copolymer; a sugar alcohol and/or a glycol; a C2-4
20 alkyl citrate and/or a C2-4 alkyl sebacate; a sorbitan fatty acid
ester; and a (meth)acrylate-vinyl ester copolymer.
[0044] Also, according to the more preferred embodiment of
the present invention, the drug reservoir layer comprises a basic
antidementia drug or a salt thereof, a methyl (meth)acrylate-butyi
25 (meth)acrylate-dimethylaminoethyl (meth)acrylate copolymer; a
sugar alcohol and/or a glycol; a C2-4 alkyl citrate and/or a C2-4
alkyl sebacate; a sorbitan C7-19 fatty acid ester; and a copolymer
composed of a monomer unit selected from a atkyl (meth)acryiate,
a monochydroxyalkyl (meth)acrylate, an epoxyalkyl (meth)acrylate
30 and a combination thereof, and a vinyl actate.
[0045] Also, according to the more preferred embodiment of
the present invention, the drug reservoir layer comprises a basic
antidementia drug or a salt thereof; a methyl methacrylate-butyl
methacrylate-dimethylaminoethyl methacrylate copolymer; at least
35 one polyhydric alcohol selected from the group consisting of
glycerin, propylene glycol, dipropylene glycol, butylene glycol, d-



conposed of a nonomer unit selected froma al kyl (neth)acrylate, a
nonohydr oxyal kyl (neth)acrylate, an epoxyal kyl (neth)acrylate 30 and a
conbi nati on thereof, and a vinyl actate. [0045] Also, according to the nore
preferred enbodi nent of the present invenyion, the drug reservoir |ayer
conprises a basic antidenentia drug or a salt thereof; a nethyl

net hacr yl at e- but net hacryl at e- di net hyl am noet hyl net hacryl at e copol yner;

I
at least 35 orf@rémthwﬁmi, anaondol asdepobethyden € 18y goloub td oifs <irabodf
| ycerin, pro L R Hefh :
go)r/bi tlol , )ngl F%{%%QEW%WOF Cglngt%%ygt J?%é(n[ggég?tfgﬁw a trlgh%%? Qﬁtq’éfﬁ%ffj
citrate and/ oresketi anc2a4gopolvynes soaepesed it dimanooren airfbconstsding of

ester; and a c¢g) 0 f a  t Letin f ;
2- et hyl hexyl a%%?bipgxﬁydr oxgg‘? yl agryﬁgggtgﬂid g?@@ﬁ%% %nreret h%llgFIy gte
and vi nyl acetraeghag¢odatd andswviny leethi@ekness of the drug reservoir |ayer

according to t esent iynyvent ' 'ﬁ’ﬁi.g priat rm e
skilled in thébg)rzg]i n coné\llge’r atr?é;nltg% esgf a%i?oﬁléé(sgghﬁars?e%%gvggmltg%%?of
the drug, andacaprdingrddetiie priesenkrigy eoticBoidsppopriEdeln deiermioad bie
drug reser vol nbaYelyifRACld BRE SHONE AR Perarl] G the 28RS0 (o LA tAK! N
of a patient, "and such eénbodi ment I's ~"also included I n e present

i nvention. [O@mpunttafr tieelidrtig, rasmdb came bEhendda én ribdl marge®fbP@nkSOfThe

C i i ; : ; .
Payer . 10 conli addifly B8 AELEr rbebnGirt st cibadabovs HESF He'!

reduction of tdieectiyapilietttoothe ekidrafja patientdemnd sbicdh eonbeflingnh ist he
bl ood concent %ggﬁrﬁlﬂgfd_et&ﬁhgg%gﬂ?g?ﬁ%iriqu\éeﬁpggi n a proper range and thus it

is preferred t rarm “flux of the 20 percutaneous
absor ption pr¢padat]i bitermediate taembramee. The internedi ate nenbrane of

& percut ancous - absor pt | Jhito) SEUPLERAE hafPRfahELof 3k Plosdtf et g
a properlirugs rplaase @nothé esidzs ¢f0GK8h Dfiethat drogdirasermsmbtayas . ofint he
present i nventlaniqd S BR" ih& UbAYive Trbgthithd Ut Werhbntil £081iAL the
reduction of the side effect of the drug, it is desirable to maintain
the blood concentration of the antidementia drug in a proper range
and thus it is preferred to maintain the variation of the flux of the
20 percutaneous absorption preparation in a certain range. The
intermediate membrane of the present invention s
advantagenously used for controlling the flux of a percutaneous
absorption preparation within a certain range and obtaining a
proper drug release profile.
25 [0048] The intermediate membrane of the present invention
is not particularly limited as far as it can control the release of the
antidementia drug to the adherent layer, and preferably a micro
porous membrane having pores which allow permeation of the
antidementia drug. In this case, the release of the drug by the
30 membrane is controlled by the migration of the drug through the
pores.
[0049] The material of the intermediate membrane may be
selected from any porous materials which permit the permeation of
the antidementia drug, and preferably the one selected from the
35 group consisting of polypropylene, polyethylene, polyacrylonitrile,
polytetrafluoroethylene, polydimethylsiloxane and polymethyl



antidenentia drug to the adherent |ayer, and preferably a mcro porous
menbr ane havi ng pores which all ow perneation of the antidenentia drug. In
this case, the release of the drug by the 30 nenbrane is controlled by the
mgration of the drug through the pores. {-0049] The material of the

I ntermedi ate nmenbrane nay be selected from any porous materials which
permt the perneation of the antidenentia drug, and preferably the one
sel ected frommlﬁ:éhasr\dab@prrm@spmﬁemgbb»r ppbIBOTYBeNEne, pol yet hyl ene,

I I t | yt hyl dijnet h
Yo by AL i RS e 30O PRI

porosity, poréntt‘r!IZEealﬁi‘et hiambsa nef céve bmtmdpaﬁemmeéaemmdben

appropriately he h I

o opert1 s sucR TR gtdifn | b GRS HRUBloeRhePhical RBPSLISS Bdr e fhe

flux requibed maimt:uiahe/vmg&t ofutbiet aetldemen’edl aireeg ntd rfine reguiited nadd,

for exanple, t n 1 5% . a ze
(e ARG, GuRE! Bk InletpheaidEifefntihe HRl" He ttRiE, B

in the range o i Of range o
20-50 pm 10 Iaxampise,cmrieweom pcur‘rme;lilwmertrhﬂjlrangerrefrb:raané{) 8bhbcta meyebe a

gt e P B ] PP o T B S, ) BARSEL ehe
embodi nent . [ 0ebgle @fiber @0t-50ayer. 15 The adherent |layer of the present
mhus, theldrub reservor r MayilS anarististhe 8 ' HSLIRABE TFRIGRTe,
pl aced in the wIp)lehcmmayiebesaabnglet Iayerprarpaa,raa[sonbacaomiulmlglasoe:t Hevingsent
eentLan oAt e atRsTha e, BARIARN MR, LPeD Aoy
anti denmenti a dnugnfion alsbdngliypies edch[@odRidiftentconsti tuent material of the
adherent |ayer BI) I]eg !ﬁﬁﬁﬁﬁ!QIa ! [qvent ion is not particularly limted as far
as it aIIowthe gtel'r i dementia drug and can make the
per cut aneldhs 25 absor pti dhepadparant dayat tafcbled gresskitninvamdion issplaced
preferably ANon the side of skin of the intermediate membrane. Thus, the drug
reservoir layer and the adherent layer are separately placed in the
percutaneous absorption preparation according to the present
invention, which enables the adhesion of the adherent layer to be

20 increased conspicuously and is advantageous to the administration
of the antidementia drug for a long period.

[0052] The constituent material of the adherent layer of the
present invention is not particularly limited as far as it allow the
permeation of antidementia drug and can make the percutaneous

25 absorption preparation attached to skin, and it is preferably an
acrylic polymer. The addition of the acrylic polymer to the adherent
layer is advantageous to the improvement of the adhesion of the
adherent layer. Moreover, the acrylic polymer includes preferably
the same one as the acrylic polymer in the drug reservoir layer.

30 [0053] In addition, the content of the acrylic polymer in the
adherent layer is preferably in the range of 70-100% by weight,
more preferably 80-95% by weight.

[0054] Aiso, the adherent Ilayer further comprises an
carboxylic acid ester. The carboxylic acid ester is preferably the

35 same one as the acrylic polymer in the drug reservoir layer, which
is selected from an ester of a polyvalent carboxylic acid and a



acrylic polyner. The addition of the acrylic polyner to the adherent |ayer
.i's advantageous to the inprovenent of the adhesion of the adherent |ayer.
Mor eover, the acrylic polyner includes preferably the sane one as the
acrylic polynmer in the drug reservoir |ay 30 [0053] In addition, the
content of the acrylic polyner in the adherent layer is preferably in the
range of 70-100% by weight, nore preferably 80-95% by wei ght. [0054] Al so,
t he adherent |moarofydrolkgr adomipol, ses astercarfbexfatity acidd asst e . pallyéydric

CarboL) o a0 SRR ahd LSS Mesel, 2377, one oo Lhe acryL i pol yre
pol yval ent car[@#§%] c aci dlendcantisnt nofhottyalr oayl?caxwgimoacichneetﬁrerinofth&
content of ¢ neadnPi Ve s, 38y g raBGR.OER: SPop &Y Rt e T
i E t he rang]tca qu@F:Bzﬂ%/bl Y5\ %hthy maregghb. pNéi(fjee'r ditiey Est20%0fy awepaiyyalanten
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used: "t he contatpoRy i pedeahdrEnchadiafindlenftarR] P vEeR e difent of 1
range of 3-15%hebpst@i ghthe radeeiardf kel is Srefevably ietgetramisof 3Middot he
T0 ester in t o fIBEHPre ePererRE & e BT it Shge: dfneR M pofer 1"
vei ght, nore pofefefaab) )Sci’d ?z%dw wgi\gﬁlgt(dri{:clﬂ_ﬁﬁho{l'ise uselertha coayent of thiee
Const i uehbs Aes LS adrRsREs el s DireRudvei® PR ik ot 100 by

constituents amndighte mabe prefatah|yersaf baneeigdgd i n the adherent |ayer.
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ctirate ester fapdieat bayn aPprobristedeatombasingr thench estiurdritsaantiabmpattsd
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nonomer ubbt sghecined theesohatd Uksedirkyhe ddmeéteradaykat e, a monohydroxy

G4 atkyl (et ooyl 8t8ing 18 YRb et ERL AhHSied A SUPHRAILR
invention, the adherent layer comprises a (meth)acrylate-vinyl
ester copolymer; an alkyl ctirate ester and/or an alkyl sebacate
ester; and a sorbitan fatty acid ester.

20 [0057] Also, according to the more preferred embodiment of
the present invention, the adherent layer comprises a copolymer
composed of a monomer unit selected from a C1-12 alkyl
(meth)acrylate, a monohydroxy C2-4 alkyl (meth)acrylate, a
glycidyl (meth)acrylate, and a combination thereof and vinyl

25 acetate; a C2-4 alkyl citrate and/or a C2-4 alkyl sebacate; and a
sorbitan C7-19 fatty acid ester.

[0058] Furthermore, according to the more preferred
embodiment of the present invention, the adherent tayer comprises
a copolymer composed of 2-ethylhexyl acrylate, hydroxyethyl

30 acrylate, glycidyl methacrylate and vinyl acetate; a tri-(C2-4)-alkyl
citrate and/or a di-(C2-4)-alkyl sebacate; and sorbitan C7-19 fatty
acid ester.

[0059] Also, the thickness of the adherent layer of the
present invention is appropriately determined by those skilled in

35 the art, and can be in the range of 50-100 pym.

[0060] Combination of layers and membrane/flux



25 acetate; a C2-4 alkyl citrate and/or a C2-4 al kyl sebacate; and a
sorbitan C7-19 fatty acid ester. [0058] Furthernore, according to the nore
preferred enbodi mnent of the present invention, the adherent |ayer
conprises a copolymer conposed of 2-ethylhexyl acrylate, hydroxyethyl 30
acrylate, glycidyl nethacrylate and vinyl acetate; a tri-(C2-4)-alkyl
citrate and/or a di-(C2-4)-al kyl sebacate; and sorbitan C7-19 fatty acid
ester. [0059] Al so, the thiltkneercldpneoesadihsosptionapseparating agcesdng

i nvention is ri ' ' | and
can be in theaggﬁgg %¢&§%¥1g§k§ﬂ$6€ggég¥a%ﬂﬁé?ﬁ?ﬁ:ghgg?kﬁh§§$%ﬁgﬁ&qége“
menbr ane/ f | ux the Mgy pedicieamambrabsoppdi bhe paéharent dmyerc asr diesgribedt he
present inventj LS | Nad: : g {eo | .t

i nternmedi ate ﬁ@%ﬁ¥%hgq§%§ﬂ%ﬁiﬁﬁdﬁﬁpbﬁ?aﬁéﬁePfgiﬁéﬁﬁgpi5§§§ﬁgggdg?e{hghe
speci fi c cbnbiinkerrowdidta mentwgneeapdvidia adiyeent tages andt thasunauat of

renbrane and e JUBERRYY I ANLNDCAAIOUAbBhrialdl5, SERSEH 5, those

constituents are appropriately selected n the ‘ar
[ 0061] Furt herskibeddndihegatio the nore preferred enbodi nent of the present

I nvention, in rcuta b j: r ' r

reservoir | ayeﬁd@oj‘ﬁgri ses@q a%ﬁcégéérﬁ |”8Qrﬁ9%é;ﬁ&ﬁ%%ﬁ)‘?%ﬂ"rggﬁnﬁ?@g@&qt an

am nat ed pol ym¥r, the pptrgdeniri écnaewobol, ian eseer pefcutapaousal @lisorption

car boxyl i g~aci . __nonohydroxy al cohol, an ester of a fatty acid and a
0%t eRRaBior

pol yhydrict™ 1 and an acrylic polymer, the internedi ate nmenbrane
is a micro porous nenbratbehavirng paessrwbirch layéow pampeigeéson af basic

S0 LoeTen 2 UeARhd anobErs LNE U, 55, MRSl AgReRr s o
ester of a fatpolyhyddicaatbahgiplarhyabter afl aopolyvdlens2arhoxylicaacidr dindgat o
the further PIROEPLSAGRICHICEY, 85 LberPoro5 tark) 80U S ' ddighydric

15 alcohol, and an acrylic polymer,

the intermediate membrane is a micro porous
membrane having pores which allow permeation of the
antidementia drug, and

the adherent layer comprises an acrylic polymer, an

20 ester of a polyvalent carboxylic acid and a monohydroxy alcohol
and an ester of a fatty acid and a polyhydric alcohol.

[0062] Also, according to the further preferred embodiment
of the present invention, in the percutaneous absorption
preparation,

25 the drug reservoir layer comprises the basic
antidementia drug or a salt thereof; a methyl (meth)acrylate-buty!
(meth)acrylate-dimethylaminoethyl (meth)acrylate copolymer; a
sugar alcohol and/or a glycol; a C2-4 alkyl citrate and/or a C2-4
alkyl sebacate; a sorbitan C7-19 fatty acid ester; and a

30 (meth)acrylic acid-vinyl ester copolymer,

the intermediate membrane is a micro porous
membrane having pores which allow permeation of the
antidementia drug, and

the adherent layer comprises a (meth)acrylic acid-

35 vinyl ester copolymer; a C2-4 alkyl citrate and/or a C2-4 alkyi
sebacate; and a sorbitan C7-19 fatty acid ester.



preparation, 25 the drug reservoir |ayer conprises the basic antidenentia
drug or a salt thereof; a nethyl (neth)acryl ate-butyl

(et h) acryl at e- di met hyl am noet hyl (nmeth)acryl ate copol yner; a sugar

al cohol and/or a glycol; a C-4 alkyl citiyate and/or a C2-4 al kyl
sebacate; a sorbitan C7-19 fatty acid ester; and a 30 (nmeth)acrylic

aci d-vinyl ester copolyner, the internediate nenbrane is a mcro porous

mermbr ane havi A@Uvtles whi Ms@l beaopdingese ithe Berthies praferwanambadimnggyt and
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sorbitan C7- 1prepergtiaci d ester. 15 [0063] Al so, according to the further
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anti denentba dmiidemeatieadrughet aosaltaherenf] a(meathyhdnyednachutaje-butyl
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Sl conol —ands on S gDk L My pHnGER ALY AESRERO B | coppfiifier; o
sebacat e; a seugaraalaohol Samdfary aagiycastarC2ahdlbyk cffoatarend/ompoceddof a

it |y | t

e o nelESEeLEn 8 STRIG T TR OIRN dha % TR
t hereof, and wviomgposedetodt e tenomeanr neditatseleetdd afioms a Glcrl® patkyls

mb i ch all t id ' :
and the. amer cRET RS BLE: s BB C2binalRY BRI acoHEr St
sel ect ed fromglyQtlyl2(adeth)acmpate acayd ate, cambitatddn dtbeyeal- 4rad kyinyl
(met h) acryl at %’Cg@%%l ycidyl (neth)acrylate, and a conbination thereof, and

vinyl acetat e; ‘4 al kyl citrate 20 and/or a C2-4 al kyl sebacate; and a
sorbitan C7-19 fatty aci dthestieterrhédetle Ahsembaaoer disngat omitwe f potrbes

preferred embadi B he having pores which allow permeate of the antidementia
15 drug, and

the adherent layer comprises a copolymer composed

of a monomer unit selected from a C1-12 alkyl (meth)acrylate, a

monohydroxy C2-4 alkyl (meth)acrylate, a glycidyl (meth)acrylate,

and a combination thereof, and vinyl acetate; a C2-4 alkyl citrate

20 and/or a C2-4 alkyl sebacate; and a sorbitan C7-19 fatty acid
ester.

[0064] Also, according to the further preferred embodiment
of the present invention, in the percutaneous absorption
preparation,

25 the drug reservoir layer comprises the basic
antidementia drug or a salt thereof; a methyl methacrylate-buty!
methacrylate-dimethylaminoethyl methacrylate copolymer; at least
one polyhydric alcohol selected from the group consisting of
glycerin, propylene glycol, dipropylene glycol, butylene glycol, d-

30 sorbitol, xylitol, mannitol and polyethylene glycol; a tri-(C2-4)-alkyl
citrate and/or a di-(C2-4)-alkyl sebacate; a sorbitan C7-19 fatty
acid ester; and a copolymer composed of 2-ethylhexyl acrylate,
hydroxyethyl acryiate, glycidy! methacrylate and vinyl acetate,

the intermediate membrane is a micro porous

35 membrane having pores which allow permeation of the

antidementia drug, and



of -the present invention, in the percutaneous absorption preparation, 25
‘the drug reservoir |ayer conprises the basic antidenentia drug or a salt
thereof; a nmethyl methacryl ate-butyl methacryl ate-dinmethyl am noet hyl

nmet hacryl ate copol ynmer; at |east one pol yfpydric al cohol selected fromthe
group consisting of glycerin, propylene glycol, dipropylene glycol,

butyl ene glycol, d 30 sorbitol, xylitol, mannitol and pol yethyl ene glycol;
atri-(C2-4)-alkyl citrdhe adhvesend layer comprigasyp sepabaner eosposetan
Cr-19 fatty i d s ' a I r il 2- xyl lat e,
hydr oxyet hyl g(gﬁryl gt%ﬁ{ylpgg%yl %ﬁﬁé@?w g]&remg%ggsi Vi g%'g%{éf% ¢ ffydidy!

i nt er nedi at e rmﬁthaﬁéylageaamﬁl afioypacetiate;3s treriiZare -alkyl mgtraéeesndiich

al | ow perneatign _dh ' Li g 4t : yer
conprises a co&o{@%e{rjq%(f)k g%%ﬁéﬁ%z%?ﬁﬁjﬁ%&@%?]wlggéﬁﬂy rlg%set{:eﬁyl
acrylate, §ly iQﬂA%/SJ met hadkyisatadsangogsible teepkice aa stretqicible) cal login-
citrate and/ or |+ = 4)-al k e i orbi - f y:~aci d
ester. 5 [0065‘1@%&‘!%&%{:&%&8@?5%& e ?@%%gle@é;%gft rhgt @E%%ﬁ%sgzv%%ni_a%? n
stret chabl e bddie pgriaiarears absosptiorobreparation aexeding rtd dherprasenthe

per cut aneous t1-0N-pr.e Aol r dj o] e ent i.on.
The backi ng |25§’rghg't§ﬁ'bgﬂ$e%%@‘é'38f #%ﬁf&ob‘%{m?%é nd IrtlJ%Figarin ed to?ﬂpofr?s erggrrpl e
woven fabric, Inoitwoleto,f dori exaraplda 0 wWeatlyefaltienenvevapramalfabey, PET

pol yurethage. AVERHAEe PO XErbyhARgarRe! vYi TidivRpetise ol unbonmeand
pl aced on fzegﬂzggmggfmm?*gggtgﬁ:%@fﬁi‘“"&fs‘zx‘;aﬁ%?*?%8’;%?’* nor aad
sitRdmsterial ke i

application area oUS "absorption preparation is
appropriately contrd lveell depemdi higeombgcber plasech onathe haed laesivet sorfatckux

of o 9113 WAGOF EhORRkea ORI 0 g R OAPHE PR 20°
absor pti oh5 prthpanse iofrthacpepinagidra t he present invention to appropriately
[0066] The application area of the percutaneous absorption
preparation is appropriately controlled depending on factors such
as the amount or flux of the drug, the condition of a patient, and it
may be made in the range of ca. 5-100 cm?.

20 [0067] It is also possible in the percutaneous absorption
preparation according to the present invention to appropriately
control the flux of the antidementia drug depending on the
amounts of the drug and other constituents as well as the kinds of
the intermediate membrane, and the Ilike. However, in

25 consideration of the administration of the antidementia drug for a
long period, the maximal flux of the antidementia drug in the
percutaneous absorption preparation is preferably in the range of 3
mcg/cm?/hr  or more, more preferably 3-6 mcg/cm?/hr.
Furthermore, it is preferred that the maximal flux is shown at and

30 after 48 hours after plaster, more preferably at 72-120 hours
after plaster. Moreover, the flux of the antidementia drug at the
point of 168 hours after plaster is preferably 70% or more of the
maximal flux of the antidementia drug after plaster, more
preferably 70-90%.

35 [0068] Preparation method

As the method for preparing the percutaneous




control the flux of the antidenentia drug depending on the anounts of the
drug and other constituents as well as the kinds of the internediate
menbrane, and the |ike. However, in 25 consideration of the admnistration
of the antidenentia drug for a long perigg, the maximal flux of the
antidenentia drug in the percutaneous absorption preparation is preferably
in the range of 3 ntg/cnZ/ hr or nore, nore preferably 3-6 nctg/cn®/ hr.

Furt her nore, i2bsQrphiost ep FefpRaiEan t Aeconghingaltof [thR iy'eseoin iRYERHAN3038f t er
48 hours after r, e b ] - 120 er ;
Moreover, the ?%@g% tnﬁgggnt%grtrg\rfi g%&%bgeagt E)%helllﬁmﬂgrlﬁgnt %Fc])% 1%@%(%3%@
after plaster materiafseodbthe Thudmrespreist [ayes |Snﬁ1xst8rmoattedxoaf thediner.

tid ti - 9000
ant 1 derent |2 ds AP gREERIE na DELR R o & BGMpeRaLd 0GB bout
absor pti on5pr efn& Cortoacbbain e cirtige resesant liayesntaprvhigh adiaing
mass sol ution,gphtai @eqaﬁ%ng‘téaf‘gN‘é% CQH?%HE%%W& s 's”dlgﬁ% L0gi i ye
reservoir layer’i's first coated on"the liner. xt, the adhesive mass
sol ution is drdoedpesed afetipematerdalst caauisiag7iha@Chereobtlayar iheoatad

reservolr 1 aveln LNnghl i APEEING tdfRratird BN AR, o adfien! ve

mass sol ution conpose mat eri al's conpri sing the adher ent
| ayer is coatdie drug infermmedmatedmentbaana isefypéhar damiohtadodihe7dngod) on

which t dr [ L.at e. rane.d s, f r . tanj ) laer~d.n 10
t he drughf%se#\ggi Jr?hfdot;}g e?\égltr@%ﬁ% Elﬁlé%f#gélgﬁdd{fherg rﬁf&ggr%@gﬁfgh@ﬁ?gyer
can be | anm natlagencaa kerlbatiaadedosn tee stiofadeeopphsitento thgaadherenthayerug

i nternedi ate ng .t ' ..per S ti Lat |
according t o 1hetheedchf Pirfite] GBI, BP3aNRLIE HaREahtens,
used for the abSopptiparpremaraifon kecdrdimg bstheqneskaydnvantiorhe adher ent

LTSt T e dBEREPC of e “geS, apesen el velubBpntkbiore e
exanpl e, ¥f hylprapataitien dlutlye drogt seservioot lmyer, andntheme hereat layigdmoayr an,
di et hylform@edeap&%tﬁ}%!y ecxtdrbaerbolana'aggéﬂﬁc 30qv|e.h%ein addition to the
constituent materials of the solution. The organic solvent includes,
for example, ethyl acetate, butyl acetate, toluene, n-hexane,
tetrahydrofuran, dimethylformamide, methanol, ethanol, and the

20  like.

[0070] Therapeutic method

According to the percutaneous  absorption
preparation of the present invention, the sustaining percutaneous
administration of the antidementia drug can be stably made, and it

25 becomes possible to treat effectively dementia even in a patient
with progressed symptom. Thus, according to another embodiment
of the present invention, a method for treating dementia
comprising plastering on the skin of a living body with the
percutaneous absorption preparation.

30 [0071] The amount of the antidementia drug is appropriately
determined by those skilled in the art depending on the kinds of
drugs, the symptoms of patients, dosage periods, the sizes of
preparations, and the like.

[0072] Also, the application period can be set in a long

35 period even in the case of single dosage, preferably for 3-7 days,
more preferably about 7 days.




[ 0070] Therapeutic nmethod According to the percutaneous absorption
.preparation of the present invention, the sustaining percutaneous

adm nistration of the antidenentia drug can be stably nade, and it 25
beconmes possible to treat effectively de ia even in a patient wth
progressed synptom Thus, according to another enbodi nent of the present
I nvention, a nethod for treating denentia conprising plastering on the
skin of a livi{PBbHy withAlse, ther buirendmdy atesariiacralmepanekidss, B0
[0071] The anp f ti t O} |y determ ned by
t hose skilled %rpﬁ)ée’afﬁﬁgpg%@% o@nﬁﬁj RS eﬁ“g?Qg ‘Pﬂgbﬁﬁgﬁ t he synptons of
patients, dosage periods, the sizes of prepar ations, and the like. [0072]

Al so, the application peri od can be sett,f-%g éang 35 period even in the
case of single dosage, pref erably for S nore preferably about 7
days. 18 Pp0071Z07A sExatiglel 1 vi ng body descri bed above i ncl udes, for

exanpl e, rabbit, dog o : : : Exanpl es] 5 [0074]
Exampl e 1 Preparatl or—of ¢ SScimae) ayet—eudragit(r) E100 (35.3 Q)
was dissolved in 45.9 g ofEu@rtag:t%Eﬂsmt(es Bo g hivassdissoived vier 5Rdpdf50 g

20 o of 50 sotVhnanntienaTar et oaelbheT Wers « ik, 57 4,3 \Fotenesl 57
2, 4L POt T SRR D Sy g
adhési ve- SS S?%P |noﬁ%%%ua\-§€%'s\|g€’éj ﬁﬂ% m"é‘?ﬂr&t Pty &Ege@fawg%tg ‘g?.i 9
Ito(ﬁ: ZELQ)S/ISe(r;? todfr aphtalmy_l_ Etept)lhyraers()DtSJ:nsféeTaJ@t B87c@5t162f Nartiatrali Sgahcd &
dried at 70C %gfer%?almﬁﬁ@{,eé_tﬁo)(ggpﬁ] aco&tgﬁ eégrs%’f W%e Qcﬁ%%‘:j 86 Eﬁ%
desired thickotsdonFtot grerare, adhesideugnassegolotion, aVbe wdhesang nated on

a_backing | ayep (560t B PRKSEAR oY pAfekBIEnk BLEHALISR ThetssMhgten

| ayer and a p
15 the coat after drying had a thickness of 100 ym. Then, the

adhesive mass solution on the liner was dried at 70°C for 15
minutes to form a drug reservoir layer having the desired
thickness. Furthermore, the drug reservoir layer was faminated on
a backing layer (Scotchpak®9732, 3M).

20 [0075] Preparation of an adherent layer and a percutaneous
absorption preparation

Triethyl citrate (12 g), sorbitan monolaurate (6 g),

and an acrylic polymer (Duro-Tak®387-2516, National Starch &
Chemical) (239.9 g; solid content: 42.5%) were mixed by stirring.

25 The adhesive mass solution obtained was coated on a polyethylene
terephthalate liner so that the coat after drying had a thickness of
50 ym. Then, the adhesive mass solution on the liner was dried at
70°C for 10 minutes to form an adherent layer having the desired
thickness. A micro porous polypropylene membrane

30 (Celgard®2400, Celgard Inc.) was laminated on the adherent layer.
The liner of the drug reservoir layer was peeled off and laminated
on a surface opposite to the adherent layer in the micro porous
polypropylene membrane to give a percutaneous absorption
preparation shown in the section of Fig. 1.

35 In Fig. 1, the percutaneous absorption preparation
1 is composed of the backing layer 2, the drug reservoir layer 3,




absorption preparation Triethyl citrate (12 g), sorbitan nonolaurate (6 g),
and an acrylic polyner (Duro-Tak(r)387-2516, National Starch & Chem cal)
(239.9 g; solid content: 42.5% were mxed by stirring. 25 The adhesive
nmass sol ution obtained was coated on a polygethylene terephthalate liner so
that the coat after drying had a thickness of 50 pm Then, the adhesive
mass solution on the liner was dried at 70C for 10 mnutes to form an
adher ent | ayertheavimgronediaéei rmembhankneks. andn e psthwrensol lpyespyd .ene

membrane 30 (Gah afkfifdret de ML ORI bRftel YRS ALY RAIEHOPRNENG AUIAE Y
ayer. The liner o e’drug reservoir layer was peeled o and |am nat ed
on a surface dpsoaidhereoat tayerabherent |ayer in the nmicro porous

o ¥ Pe et T o TP Bl & O et aheous absorption o
preparatioh 1 is conposed oA tperbatdnecus ayabsarptite dpogparatéevoi wasayer
et non o, [UEHER B NEILCRARAE b Eo SDEFENL L YR e RTAERIE o
layer 5. [0076&jetBcatpliastedd Afgerathybadoate.absor ption preparation was
"nstead of triRGHT ERRRIRETS] 0007 Beanpl & 3 Preparation of A drug ¢
reservoir layer 10 APdepgratéerrofoa driugyezsewsif myerd by the simlar nmanner
|0 rarpl gl except that a ATHAR) FEMRLED, B PR FOmER B Rl SRS
PET side of thaabaeki ty Bxaraple [D@ER]epRr Hpalr at iamindterh radberahof hapeenand
"ohey UL aneoUanie AOEEY R RART RS, b Ao SHA M b Besr Yol 21
Chemi cal ) (201a98r gvastdmihaimd entthebPEFTSid canfities ndckacgtiayer. (46. 69 Q)
vere m xed by rgly/dy ke HIG1ANESH VE "R IR er and a percutaneous
15 absorption preparation
Triethyl citrate (12 g¢), sorbitan monolaurate (6 g),
an acrylic polymer (Duro-Tak®87-2287, National Starch &
Chemical}(201.98 g; solid content: 50.5%), and ethyl acetate
(46.69 g) were mixed by stirring. The adhesive mass solution
20 obtained was coated on a polyethylene terephthalate liner so that
the coat after drying had a thickness of 50 ym. Then, the adhesive
mass solution on the liner was dried at 70°C for 10 minutes to form
an adherent layer having the desired thickness. A micro porous
polypropylene membrane (Celgard®2400, Celgard Inc.) was
25 laminated on the adherent layer.
The liner of the drug reservoir layer was further
peeled off and laminated on a surface opposite to the adherent
layer in the micro porous polypropylene membrane to give a
percutaneous absorption preparation.
30 [0079] Test 1
In vitro human skin permeation test
The percutaneous absorption preparation
(application area: 4.5 cm?) obtained in Example 1 or 2 was
plastered on a side of the corneal layer in human skin, and a flow-
35 through-cell (5 cm?) having warm water circulated therethrough so
that the surface of the skin was kept at about 32°C. A phosphate




20 -obt ai ned was coated on a pol yethylene terephthalate Iiner so that the
coat after drying had a thickness of 50 pm Then, the adhesive nass
solution on the liner was dried at 70C for 10 mnutes to form an adherent

| ayer having the desired thickness. A m cr4, porous polypropyl ene nenbrane
(Cel gard92400, Celgard Inc.) was 25 |lamnated on the adherent |ayer. The
liner of the drug reservoir layer was further peeled off and | am nated on
a surface oppo@ilfgf@r@@ physidagicat salingesolutione (pHcrb4ponveas p@@@pﬁﬁpyﬁl ene
menbrane to giy eo, prepar n [ QO &8s

In vitro human epgo?r@%t@ﬁbn&f@?@h@tdrgrﬁgut aneot%qs(legaﬁbséﬁ%tl %n@ epar at| on

(application am%hi‘ éﬁ\&rafnﬂ?) fobt s neatil nlﬁ(ahpues 1a&|er2pmermgaswéll’edh@n a
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havi ng war m wa 0@er CI rc %’ﬁw‘%‘:ﬁ?ﬁ@ aﬁlﬂj& 1{“\@[ %gni[{)}r gge?')lgﬁbbhe skin
was kept ab abd)@ﬁere‘ﬂﬂedAvadEbﬁatCBeBD!matﬁ tbeqmmhﬁatlolnogﬂlt&apesdwweand
solutlon(pH7 S ti S
faken up st a FabStRiRE tRRaPerAGE HERACULY, APeq St Gl R AT, 1A EHR
pl asteri ng w teonmectiqnepachtilox. esmnmatlm*ums af aMeragdeugaiuve tahee\swyptwog
sol ution was er d [.mat { p r Hour
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Thus, the Iu he poi i f h
aver age o hz[(ﬁfgci] at 16%\ 1% §'§||ts8gftﬁ§r EE&%@ gﬁ-‘ F%%%O%%%@f etbult
01;] thedhunanhﬁu&ragelr:ﬂuact (oTeg/esn? /hrhen—@@ecbgegédu&s(ﬂiugwmt hiFig. n23)InI .
changed as s [ prepar4at.i e
or 2 was used%ggn “ghef] thr %@tﬁ% ﬁhﬁ??gbﬂﬁg 1 BE 2 ‘{Vﬁ% Prg()e(fﬁxfrgﬂgfl ux
(Jmax: ntg/ crifhier )fortam\alwagaqj:ethlajmammlaé fhox nt thef oGt $luxf t(Bhaxd5
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pl ast er/ maxi ma T%W% t}ﬁan%é%eg%\e% aait iﬂgwﬁgi"ﬂt 'Pg é%% nﬁ%Sfﬁé
Table 1] 15 plaster (3158 mcg/cm?/hr), and the flux at the point of 168 hours

after plaster/maximal flux (Jiss/Imax; %) were as shown in Table

1.

[0081][ Table 1]

Time for arriving Max. flux Flux at 168 hours  Jige/Jrmax
at max. flux after plaster
(hr) (Jmax: mecg/em?/hr)  (Jiss: meg/ecm?/hr) (%)
Example 1 79 3.92 3.10 79.08
Example 2 73 4,06 3.24 79.80

20

[0082] Test Example 2

In vivg test for measuring the rabbit blood concentration of

drug
A sheet of the percutaneous absorption preparation

25 (35 c¢cm?) in Example 1 or 2 was plastered on the back of rabbits
(male, 10 weeks, n=6) of which back was shaved. and peeled off
at 168 hours after plastering. Blood was sampled at the time of 2,
4, 8, 12, 24, 48, 72, 96, 120, 144, 168, 170, 172, 174 and 176
hours after plastering. The plasma concentration of donepezil



Time for arriving Max. flux Flux at 168 hours 3168/ Jmax at max. flux after
plaster (hr) (Jmax: ntg/cn¥Z/ hr) (3168: ncg/cnZ/ hr) (%9 Exanple 1 79 3.92

3.10 79.08 Exanple 2 73 4.06 3.24 79.80 20 [0082] Test Exanple 2 In vivo
test for neasuring the rabbit blood concentyration of drug A sheet of the

per cut aneous absorption preparation 25 (35 cn¥Z) in Exanple 1 or 2 was

pl astered on the back of rabbits Sty 10 weeks, n=6) of which back was

shaved. and p&b@l”@@fwaéﬁﬂ@esum hEYMS/M st ering. Bl ood was sanpl ed at
the time of 2[ E 12, 24, 48, 72, 96, 120, 144, 168, 170, 172, 174 and
176 hours after p:? sterl The pl asma concentratl on of donepe2|l 21

obt ai ned was neasured by I]%G\/B,BK@UOF[ ofgBe average iodtihen naeaswEedhpEYnge of

the measured RlgHBhiSABACBET dbhBperh AARCRSZENOUAS IAS FIIOMN McFhiborta The

plasma 5 concentration of donepe was nmaintarned at a'le
or nore fbr EqEwEandsabenarl deaen@arlsmasmalrﬁamcérat @(beeeﬂ] ofré@m&&mmre 3

| vivo test holoraBsyl bRRcHGr 990186000, FORREM SiRhOR Of drug 10 A sheet

of the percutaneous absorption preparation I'n Exanple 3 was

pl astered on tR@&hdhashExpniplgs3 (mal e, beagle, n= 8) of which abdomen was
shaved, and peeled o : 2oar

the tine of 2, 4, fIF] “‘ 5, 4 O, 7 96, 108, 1Z2C ,
156 and 15 16&!&&1@ t he pI asm concentratl on’ of donepe2|l obt ai ned was

Cos TELat? s . tabi o pTeet B (B BREA AR AR Por, Eﬁkzsaﬁ?ﬁa'
wat er to dogs (Bfalam?® )beagEﬂanml&) ek lhla\%éembmﬁ atd"teeoabdmnmm 26 Hogss.
Bl ood was takep,up afeddie H{IB) ¥r Ihfeh dbddmen WasBhdved2and peeled off
at 168 hours after plaster. Blood was sampled at the time of 2, 4,
6, 12, 24, 36, 48, 60, 72, 84, 96, 108, 120, 132, 144, 156 and
15 168, and the plasma concentration of donepezil obtained was
measured by LC/MS/MS.
Also, an oral preparation (Aricept® tablet, Eisai Co.,
Ltd., 2 x 5 mg tablet) was singly administered per os with 10 m} of
water to dogs (male, beagle, n=8) which have been fasted for 24
20 hours. Blood was taken up at the time of 0.5, 1, 2, 3, 4, 6, 8, 12
and 24 hours after the administration, and the plasma
concentrations of donepezil obtained were measured by LC/MS/MS.
[0085] As regards the percutaneous absorption preparation
in Example 3 and the oral preparation described above, the
25 variation of the plasma concentration of donepezil (average + SD)
was as shown in Fig. 4. The plasma concentration of donepezil was
maintained at a level of 1.0 ng/ml or more for a period of 48-168

hours after plaster.



and 24 hours after the admi nistration, and the plasma concentrations of
-donepezi| obtained were neasured by LC/ M5/ MS. [0085] As regards the

per cut aneous absorption preparation in Exanple 3 and the oral preparation
descri bed above, the 25 variation of the pbasma concentration of donepezil
(average SD) was as shown in Fig. 4. The plasnma concentration of
donepezil was maintained at a level of 1.0 ng/m or nore for a period of
48- 168 hour s Wheérssllaisied isp2 What is clained is: [1] A percutaneous

absorption pr rati Ld B?(F‘F a5 Rl i in
whi ch conpri see{ga}at Iﬁg?sé}kgﬁgg%ﬁgéeﬁt a{jytg?n Ol£?’;1'lr§5'q)iaLnf‘t%gi(rE!)rrrf\;}S)ifazta'g ?ré%?gﬁlg?ﬁgnd
a drug reservdifitid dged asequapsten tg skipmhieb caraerigesch is plastered on
skin, wherein said ' [ i t e tia
drug, an am nated p%rty%e??’,@%’g{ %%ﬁ%ﬁ%ﬁéygr’g@ﬁo?ﬁégnf%ﬁ?orpéﬁrqp@e%déj’ i
carboxyl i ¢ acidddegg eieservairdavier ek atiallydnomatlae sids | whiahis ptagteseded

perneation of {h t,h ntia drug into the side of skin, and said
adherent | ayerOt eﬁlégﬂe\}gﬁtéﬂgﬁi)l asteri n? of the percutaneous absorption
a

preparation to skinsail dregpegsarabielayer compiresdahdadshaor agtidepentia
: . . . oy . .
percut aneous g{?ﬁagt R %?Bg{safcgﬁr @ébﬁﬁeﬁf‘é%ﬁftﬁﬁ&ﬁ’c 9#@‘5"{@1 algd""b‘?feebP motrd

antidenentia 'S a be d I ‘a’sa hereo per cut aneous
absor ption pr&pabaxyba agid@stiersy to A aim 1, wherein said antidermentia

drug 1 donepezi| hydipehl0ehilediafP TN ABE" BLBIdLIe rid VAR oghas

tartrate, gal antam ne drobrom de, or tacrine hydrochl oride
per cut aneous @esorgation qfrtheapatidemactierdiuginte theaiskda of skier and t he

content of the anti nt.| i n I d es oi er 1S4 n e
range of 10-40% by \g\é{%hté@f%ﬁé& péarzgﬁ anﬁ%@egbsgﬁét [ glnaégr@e"g‘gr at%ifontﬁg
accordi ng to gesatuianeowherkarpsmird prepagatidnpto ysikin bsdais gesnygeble to

conposed of a i ) I (meth)acrylate and a nononer unit sel ected
froman al kyl t?%eﬂéf(%%:ry r!';;Fag,diﬁéﬁlbhydroxyal kyl (meth)acrylate, and a

A percutaneous absorption preparation according to Claim 1,
wherein said antidementia drug is a basic drug or a salt thereof.
[3] A percutaneous absorption preparation according to Claim 1,
wherein said antidementia drug is donepezil hydrochloride,
memantine hydrochloride, rivastigmine tartrate, galantamine
hydrobromide, or tacrine hydrochloride.
[4] A percutaneous absorption preparation according to Claim 1,
wherein the content of the antidementia drug in said drug reservoir
layer is in the range of 10-40% by weight.
[5] A percutaneous absorption preparation according to Claim 1,
wherein said aminated polymer is a copolymer composed of a
dialkylaminoalkyl (meth)acrylate and a monomer unit selected
from an alkyl (meth)acrylate, a hydroxyalkyl (meth)acrylate, and a
combination thereof.
[6] A percutaneous absorption preparation according to Claim 1,
wherein said aminated polymer is a methyl (meth)acrylate-butyl
{meth)acrylate-dimethylaminoethyl (meth)acrylate copolymer.
[7] A percutaneous absorption preparation according to Claim 1,
wherein said carboxylic acid ester is selected from an ester of a
polyvalent carboxylic acid and a monohydroxy alcohol, an ester of
a fatty acid and a polyhydric alcohol, and a combination thereof.
[8] A percutaneous absorption preparation according to Claim 7,



conbi nati on thereof. [6] A percutaneous absorption preparation according to
Claiml, wherein said am nated polyner is a nethyl (neth)acryl ate-butyl
(et h) acryl at e- di et hyl am noet hyl (meth)acrylate copolymer. [7] A

per cut aneous absorption preparation accordjyfig to Caim1l, wherein said
carboxylic acid ester is selected froman ester of a polyval ent carboxylic
acid and a nonohydroxy al cohol, an ester of a fatty acid and a pol yhydric
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polyethylene, \ herein said drug reservoir layer further comprises an acrylic
polymer.
[13] A percutaneous absorption preparation according to Claim
12, wherein said acrylic polymer in the drug reservoir layer is a
(meth)acrylate-vinyl ester copolymer.
[14] A percutaneous absorption preparation according to Claim 1,
wherein said intermediate membrane is a micro porous membrane
having pores which allow permeation of the antidementia drug.
[15] A percutaneous absorption preparation according to Claim
14, wherein said intermediate membrane is composed of materials
selected from the group consisting of polypropylene, polyethylene,
polyacrylonitrile, polytetrafluorcethylene, polydimethylsiloxane and
polymethyl methacrylate.
[16] A percutaneous absorption preparation according to Claim 1,
wherein said adherent layer comprises an acrylic polymer.
[17] A percutaneous absorption preparation according to Claim
16, wherein said adherent layer further comprises a carboxylic acid
ester.
[18] A percutaneous absorption preparation according to Claim
17, wherein said carboxylic acid ester in said adherent layer is the
one selected from an ester of a polyvalent carboxylic acid and a



pol yacrylonitrile, polytetrafl uoroethylene, polydi nethylsiloxane and

-pol ynmet hyl nethacrylate. [16] A percutaneous absorption preparation
according to Claim1l, wherein said adherent |ayer conprises an acrylic
polymer. [17] A percutaneous absorption preparation according to daim 16,
wherein said adherent |ayer further conprises a carboxylic acid ester.

[18] A percutaneou sorptio prepar ation according m 17 erein
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an ester of a fiebK¥p! ANd LabAMiNktoreidledifd a 24  nmonohydr oxy al cohol, an
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the maxi mal SKMHeP@h”‘EﬁE' PRaxh 8 @klhhﬂe%{é&%ﬁnﬁdt@ AT vBe abhEdePha@stigr is
3 ncg/cn?/ hr or nore. [20] A percutaneous absorption preparation according

to Claimi1, \Mfé'rgeﬁﬁeﬁ’Hﬂaﬂ@rnlsp@rrﬁﬁﬁfﬂéh/'ﬁ'é@é "BPr8ai d antidenmentia drug at
the point of []ez@gf hgﬂﬁg&&ﬂ&h@i@%@brbﬁoﬁ%@arﬁ?ffo% QEcér*tﬁn@% Cdim SKi n

perneation rat anti denmentia drug a l'aster. [21] A nethod for
the treatnment WheRireHte kit agimeatign mt@soérsuah@ amidemianti dgupi 9t fhebody
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skin permeation rate of the antidementia drug after plaster.
[21] A method for the treatment of dementia, comprising
plastering the skin of a living body with the percutaneous
absorption preparation according to Claim 1.



