DESCRI PTI ON DONEPEZI L- CONTAI NI NG TRANSDER ABSORPTI ON FORMULATI ON 5 TECHNI CAL
FI ELD [ 0001] The present invention relates to a transdermal absorption
formul ation that includes a support and an adhesive | ayer containing an
adhesi ve base and a drug. More specifically, the present invention 10 rel ates
to an antidenmentia nedi cation transdgipmipghgorption formulation in which the
drug contained as the active ingredient is donecezil to be used for denentia
treatment. BACKGROUND ART 15[ 0002] Donepezil is a drug having an

acetyl chol i nest eraserknhi-bbtreryract rromsbhatari spydrdeyn useduasr@nmedi cation for
suppressing the progression of the synptons of denmentia in Al zhei ner-type
denmentia, or so-called Al zheinmer's disease. In Al zheinmer's disease, for which
20 i npabr neatmafcathermaol i nergi ¢ systemin the brain has been reported, an
acetylchollgggterase i nhibitor |ike donepczil increases the anount of
acetylchollne ih the brain, and stinulates the cholinergic systemin the
brain. Cbnventldﬁaibye&ﬁXampv@ﬁugﬁ diegat |y asechrgopepez kbségrtimhat i ons have

i ncl uded or r.at c S and

G anul 5, s el | b i Ty Gt ons: and oot al adm A atrar: o7 600a] thhever . for
pati ent s wethadwvane edssyapt onsriaf- démentpecifiically ofber@ett dulventior t he

patientot o takean,a idenmiiha; dnidds cAS R §§x§@§%&@,%958hﬁﬂék is suited to
such a case, Patent Literature 1 describes a transdernmal forrmulation and a

supp05|lzorﬁofmﬁﬁﬁtéﬁ%t%% HhHdhépeziiy Foveverd PatBataqbiiverdtarrelant 4san

i nvention vhadpdranrmty peehateFot odaRnoi Ntdrentnerir.€am or suppository, which
does not sustainablv adm nister an active ingredient over a |long period of
time. 35Further, in Patent Literature 2, a plaster agent containing donepezi

i s descri bedckasuivgh Ards a skin perneation rate of at | east pat ch base t hat
includ?§ a Bgaﬁophobic pol ymer and an absorption pronoter. I n addition,
in partrcular, for a formulation (hereinafter sonetines referred to as "SI S
formul ation") thlatnehasia ist yréme- h@WMSDQmen@tstywéﬁeeﬁkn@kecb@bbyhmyy
(hereinaf t r. sQehides, [efery 6dod Qa3 nddch A% ol ohastl bg. present
inventors also found that a formulation that has hi gh transdernmal absorption
properti esPePIESHAPH thr Ge anerrent epaptreensta strabil yhei@lesasyhirg dematiai nodr ug

wi t hout crxét@dllleaaA1&@lﬁ$r donepezicl. even under 1ongsterdn storagenconditi ons
10 could be provided by blending a hydrogenated rosin glycerln ester acting as
a tackifi er"BHd GBhePezi't AR hEi AY Uy T ngife8F &t PRA GT opER TR bI end

rati o. Mor aQV@fetyUhlﬁalﬂﬁleS%ﬁasbnﬂlﬂﬁthér alise cﬁ@wpazilhahcké‘asteh;et& $mf301f11mJ| ation,
crystallization OE Qg doneqﬁg i.n thqug e%tloq1 g 15 be vented
wi t hout redhci Wy tHE adhebt on pr'opert F'ed 5t "t Ha °F of HulCAtt it By o t| ﬁli“zi ng the
bl end rati danbétaveenin .heC@lvEnanchalilguickapataf fafnactuaéi ebyseclonplegternyg t he
present '”%8%&1%@1 &9%‘2% ncluded aral A?n%n%%’ eclo#lQe sBrcﬁsesmtaM'V%“' onis a

t ransder na sorp ion #ornu at1on aV|ng ol I'oW ng spéci

conposibi onapsules, s8peesi farcabkynuliche dbasiedl aspacisctgbnshedresient i nvention
are as fel Lgws,istrat{ol) A transderwal absorption fornulation produced by

di ssol ving denqgpezil, which is an active ingredient, in an adhesive patch base
25 t hat |népﬁﬁgs a hydrophobi ¢ pol yner and an absorption promoter. (2) The

t ransder wal absochmek;@ﬂ fronnpl atdnen @%Oémd?ﬁeﬁosﬁnt@Qoﬁ@ijedérﬂéntlﬁ/ﬂefte'l@ t he
absor ption Eronnt% is one kind or. two or nore Ki selected froml auryl

al cohol , t PTEThy T EH Tt at &°F |t§8p%fdﬁ“trﬁﬁ it§tatd aBE%%mePE%:’{‘ &F89- o8yt al cohol ,
sor bi t an nﬁaagkeabem1p@kyﬁ£hmhe@etgly@ﬁlaseaﬂnn@st@araheenhauéanacrogo

N-met hyl-2-pyrrolidone, and triacetin The transder absorptlon
fornulatloggéccg?alnngSS ngaboﬁgm%i§LM1 %a)afhﬁ%re%ﬁrYEgmgbsorp i'on pronot er
i s one ki ndoGtpetaid . CHomereg, k Padsits gl ectaedr4 rlons| @auriylveat icohohgt msoplopyl

nyristate, rEMe%n‘%grﬂlg%Entr%%Q,téieaa?n?t jmp'suppository, which does not

sustainably administer an active ingredient over a long period of time.
35 Further, in Patent Literature 2, a plaster agent containing

donepezil is described, which has a skin permeation rate of at least
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35[ 0008] Anobng these, one aspect of the present invention is an STS

formul ation, specifically, includes the followi ng ones. (4) A transdernal
absorption fornulati on produced by dissol ving donepecil, which is an active
ingredient, in an adhesive patch base that includes a styrene-isoprene-styrene
bl ock COpC!1Y§Ep[q/cﬁ2/%rh¥9rk§l%§99t SHLOREN dlvcelin BsLal inbiauid.paralfin, and
an absorption pronoter. The ttansdernmal absorption formulation according
to the abo@éspaednherei pdtdte Vabesdpt i Oif PEBROTerSiETghe ki RAT " t wo or nore
Ki ndsdsel ei@t:@%brftri@g)_ |i&1U]E3?s(£tiﬁﬂluQQh,0|a, rhaiu gﬁa@é@@o&;ﬁ @ﬁglwélfl%et e (o%gg( \% The
ttansdermal absorption formul ation according to _the above or , erein
a bl ended aftolitit © ?O$ﬁét%s@€f‘bﬁ%ﬁ¥aﬁ%€& TG wt . The
ttansdesnal absorption fornul ation according to any of the above (4) to (6),
wherein a t] etween the hydrogenated rosin 15 glycerin ester and
donepegi | ?Eﬁ%§§$gg%§g?ed rosin glycerin ester / donepecil = 1.5to S

The transdérieiT abSorgURBN formul ati on according to any of the above (4) to
(7), mhere%QO@“blend rati o between the styrene-isoprenestyrene bl ock copol ynmer
and liquid paraffin is stzfrene-isoprene- 20 styrene bl ock copolynmer / |iquid
paraffin - [Baertoli5:ratope9)! Japamtfsy EfbrTE, ARABStcagpetifiidabisy, Nehe present
inventhen is;asteltows. (9)A transdernmal absorption formulation produced by
dissolving 5 25 to 30 wi of dcnepezil, which is an active ingredient, in an
adhesi ve pafeBasetthat s dl uded "5 90 M EGLeRT £U8LyFEner Kopfiene- st yr ene
bl ock copobymersosd to 70 wtg of a hydrogenated rosin glycerin ester, and 10 to
70 wtg of liquid paraffin, wherein a blend rati o between the hydrogenated
rosin glycerin ester and donepezil is hydrogenated rosin 30 glycerin ester /
donepezi| $IICHSUBEF andENTIolNend rati o between the styrene-isoprene-styrene

bl ock ggpo%ﬁﬁgﬁmpggI&!ggygﬂp%ng%g?gbﬁy@ﬁ%rene-isoprene-styrene bl ock

copol yner qui d pararfin - [ 0010] 35Further, as a separate
aspect, theéOpesent invention is the follow ng. (10) A ttansder nal _
absorption formyatien.preduced by, dissolving. donepezil, ;which,i é??é&taCt 1ve
ingredient, in an adhesi've pat ch base that includes an acrylic polyner and, as

an absor pt Péntipr eEDIEY., 1nsopriepyto mypysicatedoBPel) - TetetEngderanadeansor pti on

formul at i onpasgendhng Q1L nabome cab 10)st0hesel Aadihlsended appunt -0f-t he
|soprog%k nyristate as an absorption pronoter is 10 to 30 we. EFFECT OF THE

| NVENT fofoparpriod of time, pd ditRg T TR Pries efftP i nVemts SR, 1 the

di ssol ved- typel danepezickcontraicné ng cbtiansdensmdpabs o peoned aemdati on i s
provi ded that includes a hydrophobic polymer and an absorption pronoter. By
usi ng the 8Ff<%6iV8d:type donepezil -containing transdernmal 15 absorption
formul ati on proviwdeteby itthés prregeat aiwentdfone tdhesadvantvageious tef fects of a
rapid incr . 1N e | 0 il i | 00 r__adm ni stration and
exhibitionggf&ﬁﬁ’e%$é%gg%§&§%%%ge#%@%%{%ﬁé?O%Qﬁgn%&bgfg%%%ggk??Le can be

real i zed. pbedJti20Rwctthess, theligrlesemblienvenmtddonncambppaviide a fornul ati on
that exhi bict, 5, st.abhe ¢rBkN, A ug.k el.€ase Prapert igs,wiihoyt 4 he ocgurrence of
crystallization of the main drug even during |ong termstorage. [0013]

Ther ef or e, CaBet @i nitlg st te doRepeZrsE¢ofPal MgPE+ah SRS 25° dhsbr pti on
fornul ati oRnproviegesd byiot henpr esentali pventitoningdenepezickneancbegefficiently
absorbed into the blood circulation via the skin. Thus, the transdernal

absor pti on POt HulPAti on has the advant ageous effect that side effects on the
di gestdve systemthat are seen in oral adm nistration and side effects on the

nervous Syﬁ%%%i%%@t&%%ﬂNegﬁﬁpP%%&iﬁp bv a sudden increase in the blood | evel
]

can be avoi
[0006

To solve these problems, as a result of diligent research, the
present inventors found that the skin permeation rate of a drug could
35 be increased by using a transdermal absorption formulation in which

donepezil, which is the active ingredient, is dissolved in an adhesive
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Consequently, even for patients with advanced synptons of denentia, the
present invention can provide a donepezil-containinu transdernal absorption
formul ation that can sustainably adm ni ster douepezil efficiently, and that is
very effective in the treatnment of 35 patients with advanced denmentia. BRIEF
DESCRI PTI %a% @BM‘&@% LIQ&%]%S a hyd_rog'):ﬂc%iclpél @r%r@pgn|iﬂ§é§%£?§d ng the
results of the in vitro skin perneation test of Test Exanple of the present

i nvention. P5PIYST2 is a graph illustrating the results of the in vitro skin
permeation test of Jhestidxampler2iefidherdr eseptrmila¥emt i @Breinafter Fig. 3 is a
gr aph iIIustraLing t he regults of th% in_vitro skin perneation test of Test
Exanpl e. 358FStHESptESEnt i v erit ion. TR E s b%‘?‘%@”ﬁ%?ﬁ%’??%ﬁﬂ ng the

resul t ssof iaopesik-foyreld easuctmg be |evelnaftedchepezinds irfetheedbloosk of a

rabbi t for“gyg,done ezi.l -containi ng transdermal absorption formulation of the
| VEht | oR- FOR” CARRYT RES QLT TR RVENT] ON' 1560
present invention. S [ 51 The
donepezi | - contalianiing theansdehmah Ehsedptiadnalfgrrptlat irconppriceisded shbypathe
present inyention yill . now be deseribed jn.pone detaidyThe Lerm " ttansder nal
absorption ?d%ﬁh a?%qﬁw ?n the pregtntﬂ?ﬁ%gﬁgfon ré?efggf% an adhesi ve patch
that incl ugesstat lieast-racsupport=120 and rad=adhesi vere6iposie ForditThs term
'ng'“d@§lr%?@Lkarp%¥B%e?Q§}@ﬁ@fd%ﬁﬂa?%kﬁﬁ@?&ﬂﬂ%ﬁr&ﬁ&ﬂB?%%?g%ug?§ﬁpfagf I aver,
and single layer matrix type patches for external use. [T .Since matrix
type patphé%tﬁﬁ%aéx%é¥ﬁ$F¥U§§aH?ﬁ%ﬁﬁP?Z§tEék“FbméyﬁKﬁégswﬁﬁeﬁy§ﬁhé“aﬂhesiye
pOﬁpOZ!tl?BphﬂMmﬂglﬁﬂE;?ﬁi&h S se!f-?dhe5|v$ Lorc$ and fonta:nlng thetaptlre
i ngredi ent, conpared wi reservojr, e patches_for extern u matri x type
aicres e Sl Satis G O FTL e T B SELY g St
properti esfo agflof e,cra ight ofr enamdziadbso I udhMpratbold 0
the present _invention will mainly be described on the.basi f a mtrix type
patch 58 ab chara e et e Len SRSt T b Eo T Eaa s STehi s [0017] The
form of théotmansder rral cabsorphy drkef biend atton bprowirdéde byLB6nt e qpreésent
nvention b8 naknparid.eul ackyLi md ed. @3.L0ng Asnifie adhesive composition
i ncl udes dggg_ﬁZlf di ssofved therein, and the dcnepezil is released at a
phar macol o ly effective rate. Typically, a transdermal absorption
fogI mul ation itsI fﬂ{él%?o%é,o%ht@h%@qgﬁ‘@ii}f@eh@%?f tiﬁoiltta%iﬁm;cﬁkgm{almea@dig‘lc{&?nepeﬂ 1)
and a suppaor am nated on the rear face of the adhesive |ayer. is
preferréd 5°PREETEAT I ddR@si Ve Pay & Aadd* §ef f-4dhesivB- force that can stick
over an effectivesurfadeyarea subid cispattS of treatppait aavémeacsusface of the
skin for 2% ?gurs or nore. However, if this is difficult, a sheet-like cover
that has a greater surface area than the drug-containing |ayer and has an
adhesi ve fdice cartrahsédpel usetrpilf0Gt8hulation prihectd ansdessraliapsor ption

forml ati on of Lhe prasent. iaventien; can suppl %.a.drug.stably,u thout any
adherence problens’ by dissolving d%nep Zi T and/'ox"a pharmaceutical Ty
accept abl e that tinchedesofr hrdichvéohdhesi vescenposi epeprption promoter.

(2) The transdermal absorption formulation according to the above
(1), wherein the absorption promoter is one kind or two or more kinds
selected from lauryl alcohol, triethyl citrate, isopropyl myristate,
cetyl lactate, oleyl alcohol, sorbitan monooleate, polyethylene glycol
30 monostearate, lauromacrogol, N-methyl-2-pyrrolidone, and triacetin.
(3) The transdermal absorption formulation according to the above
(1) or (2), wherein the absorption promoter is one kind or two or more
kinds selected from lauryl alcohol, isopropyl myristate, lauromacrogol,
and triacetin.
35 [0008]

Among these, one aspect of the present invention is an SIS
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15Exanpl es of the type of salt may include, but are not particularly limted
to, hydrochlorides, sulfates, nesylates, citrates, fumarates, tartrates,

mal eat es, and acet at es. Therefore, in the present invention, the term
donepezil refers to both donepezil and a pharnaceutically acceptable salt.

thereof . ZQEHﬁhBQE@nIQﬁe@L@Rﬁ@@y?@PMﬂ&&Qitk@e&qqeﬁﬂﬁ¥bheés based on the
wei ght of the total adhesive conposition to preferably 5 to 20

wt 11, and rbte p@éﬁ@ﬁ%%ﬂ?ﬁioﬂﬁ@rﬁéﬂﬁkﬁOHP@GTQP“$H€daﬁﬁeéﬂvel%%ﬁﬁe%$t|on of the
present i nvenddon1i nglivdess an2achiydr ophebiienpoliyner as-the adbesipsee

conposi tion havin sel f - adhesj ve force. Althou h the_hydrophobic polymer is
not partlcﬁpﬁﬁIﬁ?cgpﬂ?iédStYﬁenﬁsl%%EFB?r%ﬂyrFﬁe&§8 a YEbbEFpofyner, an acrylic
pol ymers ohyarsjchhecen el ymarce30Exanpt esiqfiid harsfihiber apolapmebsdmeliode a
styrene- |sogreqe- styrene bl ock copol ymer, isoprene, polyisobutylene
(herelnaftgr a styrene but adi ene-styrene bl ock copol yner (hereinafter,

"SES"), and5a stTtreneadcadskrdspupbien @W@néanaﬁt@paﬂdﬁﬂayo'MWmﬂ@mEhese, SIS
is preferred, %@LQQ&Qlthlheosao%ﬂ b SROLYIRT 5L S, 0k RRILT el ard ¥old Hihed.

long as it has een copol ynerize ncl uée at [east one kind of
(et h) acr yBeeederd e \leume]praéeelmledl@tyrdzlaewqelhezw tgéxyttate, met hyl

acrylate, hutyl Bagrykaiee Aydroxypetinvd, ackyhateon 2eebhvlexylrerhags yl ate and
the like. 58 eC|f|c exanpl es i nclude adhesives listed in™"Ivakuhin Tenkabutsu

Ji tan 2007"¢( Dict'Ponafyret! Br GG prents 2087, 2Py O i Tapan 5
PharnaceutteaM)ExC|plenta Council), such as an acrylic acid / octyl acrylate
copol yner, 2- ate vi nyl.pyrrolidche c on r sol ytion
acrylate / v?nyllﬁbgF%T%P %%V&ﬁﬁ?ptﬁﬂbFﬁ%WH8£§®qfﬁC3E Fgeﬁge?ﬁﬁ¥ﬁexyl

met t acryl abhove dadecy! (onmetitaceyh at aplemqbodaymerbet@eemlwueehydmenateamlresnn of

met hyl .acryla et hy| hexyl yI c..p acrylic resin
alkano 9 ﬁg %olﬂt?%%ﬁfxas(%é’ :%i h%ﬁf%%ﬁ%ﬁﬁéf%%ygh% dﬁe%%@e eries
(nanufactuded%hylHeﬂweﬁ Cordp. ), Eudraglt Series (nanufactured by Hi guchi,

Inc.) and t@? l'*%% t%?&éﬁ%%%Ll absorptf%%egbéﬂdia@%éﬂngbgér&ﬁ f §H |5§CHh pol yner

i ncl ude S|I|cone rubbers, such as pol yorganosil ozane. Two kinds or more
of these hylP&HHAbI & pal yeré?eSfeF’r@ya reerd xed i atoget Hél'e ﬁbyreeeelsomenm ended

anount of tsh%&qepeham:ercepbﬁymeena@&niqgﬁf ahionriof 1k ormirege tihepadhesi ve |ayer
and sufficient perneabilit ed on the wejght of t he totaF conposi tion of

t hese 68Iyﬁ%Y??EBb%%”QGORf%WBFe?eFé%F f%ﬁaFBMBO’Qk &hd-nore preferably 10 to
70 wt. 25[0023]) is preferred that the adheS|ve conp05|t|on in the

transder nal abs n formul ati on t he pr esent |nvent|on i ncl udes
an absor pti on p?for%fe%?re'&a%@e%%&fﬁ bt e FORE o T U CAR bo used

i ncl ude a ffatigwsaci d ester, a higher alcohol, a 305urfactant and the |iKke.

Speci f1c examp! e oL L 18, 2bsgAL LD gﬁrprfgmjtatﬁ e IPLY L L auratens hexy!

| aurate, triet i sopr nyris erer na nyristyl
nmyri st é@e tec?e%/IW@odefcvﬂlonﬁmfilét atleichces ydn pat it atlerectuemcem an gdEplive act at e,

| auryl |acb§£@1kﬁgen%bt3§m§%bbgwg%kﬁQOQHyCQke§%k?9&&§5@@p§%ﬁ¥ggﬂ§mglyCO
salicylate, diethyl sebacate, _diisopropvl sebaca medi um chai'n fatty acid
tri glycerlé%OCk copolymer, 5 to 70 wt: of a hydrogenated rosin glycerin ester,

and 10 to 70 wt% of liquid paraffin, wherein a blend ratio between the
hydrogenated rosin glycerin ester and donepezil is hydrogenated rosin
30 glycerin ester / donepezil = 1.5 to 8, and a blend ratio between the
styrene-isoprene-styrene block copolymer and liquid paraffin is
styrene-isoprene-styrene block copolymer / liquid paraffin = 0.7 to
1.5.
[0010]
35 Further, as a separate aspect, the present invention is the

following.



| auryl al cohol, stearyl alcohol, iscataaryl alcohol, nyristyl alcohol, oleyl
al cohol, cetyl al cohol, glycerin nouocaprylate, glycerin nonocaprate, glycerin
nonol aurate, glycerin nonool eate, sorbitan nonol aurate, scrnitan noncal eate,
sucrose noncl aurate, pcaysorbate 20, 5 propyl ene glycol nonol aurate,

pol yet hyl en@ogl yzgoclraﬁpa@nawags%rpepéry%hmlea%og @t%ehcém LAl eng
Iauronacro% HCO- 60, di et hanol am de | aurate, 44 rrolldone

Cr ct ami t an QORFREZALNBtHYR SUIF0RTHES PREFErPRY aPeak rd ?hyvaéﬁfﬁaﬁeselsopropyl
nyristate, tget yinchagd-ate, .ohayk @icabolandggosbidanssoneebeaten-dd- pol yet hyl ene
gl ycol nongstaarate, |auromacrogcl, N-nmethyl-2- pyrrolidone, and triacetin.
[0024] Anmong“t'tiése, g iESRHiN ation i n which one kind or two or nore kinds

sel ect ed fn'on)|srny'epymsdaymastausexpﬂﬁﬁmreafmnlaeotn alavr§ingat cohel avds and

triacetin |b|t hlgﬂﬂggln d&g Lase &%E rI%%st en |n|t|aIIy
at t ached, nd exce €ht' drug sustained refeasé properties. 1 n°particul ar, when
SINis usedbagxﬁhenhydnophobwclhdkyﬁérwtthe effects when conbi ned with
| aur omacrogol, lauryl alcohol, or triacetin are high. Further, when an acrylic

polynmer is used, it is preferred 20 to use in conbination with isopropyl

nwi st ate. EFE@25PF THE INVEMIEHnsi deration of sufficient pernmeability of the
mai n digg asoan adhesive patch forrmulation, as well as skin irritancy such as
reddeni ng and edens, referred to bl end about 0.01 to 30 w6 of 25 such
an absorption pr%%?@ffét“%é@egh%r?r?h%“%wtﬁtw thelipab-alcdadhesidpacpPeier
conposi ti oeontanmaa@tﬁlewsaéma\mhehsa@tmgn afoeamiullaatwhmafu&wtaad one kind or
two or nore Kkj | ect ed front ri acet aur onacr o and | auryl al cohol,
Lhe bl ended™SHBGRt S o ERELE S0 BEoR brSBrBP e re: pRarSidn y 1 5 10 wel].
and nore preferaﬁtwsan@Ojﬁ dt&xﬂﬁ@@ﬁg@hed@khezlhamdtammm@'uenn@eamﬁbnblnatlon
of an ryli l.yre pr te, th ed appunt of the
absorp??on %%%%%?ér I%gbre é%h ﬁR%fSHV %%g Efeng nnrgl%IeFe%ably 20 to 30
wl. |If thedbtret@deduarﬂfdﬁtta)fofthera@beoqcrptrleeﬂe prmotiot erevies dfeslonermi 10101S, the

desir ed ”a‘tﬂe%l‘é%drﬂt%‘%s dranqrs‘@H &% &@d‘%%n%"u%ﬁt?f %%defMtlgeIglogg the

bl ended anbunt is nore ], undesi rabl fects, such
deter|oratﬁéwﬂl@V?heiﬂdﬁﬁu%aﬂpéd3 ﬁeﬁehﬁmeéedﬁﬁéhzﬁhcrease in skln irritancy,
occur. [0026}12] The adhesive conposition in the transdermal absorption

formul ati on prOV|ded by the present invention may also include a 5
pl asti ¢fzer. Exahpites’o ftWSIBEﬁ%QElz%ﬁ¥?“Fh%H Q§&nptﬂylﬁ§eﬂ QQ¥8FIRﬁ%OﬁetW%H eum based
oils (for examlte, spﬁﬂafhantarp@dﬁeeayemhppaa@h%hehmemprem£3ﬁcﬁmmamar@mat|c

il d.the lik I , t abl I f I
Ol Fve o I EENEIIT & BT P4t B BBANIC "ol i ket sy (o1 BRICHe | k),

silicone oilP01di basic acid esters (for 10 exanpl e, d|butyI pht hal at e, di octyl
phthal ate and t i ru b Qui d
i soprene rubberhgh F La ﬁg%&gn qu; %’ %ﬁééggﬁ%ﬁ IUIﬁkyéﬁgg%ﬁéI nyristete,
hexyl Faur abeorrdiien hﬁ/ttrmeé@taz@at em\dtdleéd{dr opy | prsﬁeleee atrefeahdort heohddes) 1
dlethylenecgtwﬁpbffpgfxetpxheeebatMﬁetraetepatﬁeerahxeetmbeptapxheﬂe gl ycol
and the like. 15Particularly preferred is liquid paraffin, |liquid polybutene,
or siliconélefd thﬁb%taqﬁﬁét%ﬁ%'éﬁs?%?tPPﬁLﬁQ§mﬁaﬁ%ﬁqnl as[ﬁ@@ZWﬁvantageougnM) ki nds or

nore of these.compenents ampeche & xed dogether forciseat The tetalinbbended
amount of such plastjcizers based on the total 20 adhesive |ayer conposition
is, in conéfBEHALCTan Vf 2BUFFioEi = SRi W' PEF medbPPF 137540 @ %Suffi &fent cohesi ve
force as a cpateh bf,of muldath aimcrddsd An7Ohavttlpopriefer addny bd Oastcad6d. W f, nore
preferably 10 to(?% mtf ]>nde%¥ego relgrefergﬁ v%gct 30 @tm;EQOZB] 251t is
preferred to bl end "8 TE AR T B r &8F Pre "Adhesi Vet Ay err e present

i nvention damarder tle adpﬁent uhﬁemﬂiheguveptewxde efdddaaettﬁﬁn@haalnnmg Furt her,
SOme taCk'EkQﬁaﬁﬁﬁéf%m%éPé &legn@ﬁgtﬂQtﬁﬂ tQE§§ L gaanQQﬁEh#ﬂe o that such
a teckifier resin nmay a e used to regulate t e solu e donepezi
in the adheetl%eméoﬁéaﬂpﬁetsl.\/of apddkipfi Bt veesiHSerhate édantlive taeetdnqnﬁc@inde rosin
derivatives {fOf -e¥aiPl8val @Sl Rernd@3kN gl ycerin ester, hydrogenated rosin,

hydr ogenated rosin glycerin esters, rosin pentaerythrltol ester and the |ike),
alicvclic saturated hydrocarbon resins (for exanple, APKON P100 manufact ured
by Arakawa Chem cal Industries, Ltd.)! 3% al i phatic hydrocarbon resins (for
exanpl e, QUI NTONE B- 170 manuf actured by Zeon Corporation), terpene resins (for
exar pl e, CLEAPON P-125 by Yasuhara Chenmical Co., Ltd.), naleic acid resins and
the Iike. Fromthe perspectives of the adhesion properties of the fornul ation
and the solublllty of the donepe2|l in the formul ation, a hydrogenated rosin
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[ 0030] Since the donepezil-containing ttansdernmal absorption
formul ati on provided by the present invention is a system c action transder mal
absorption fornulation, crystallization of the main drug 15 during storage can
| ead to a decrease in the |evel of donepezil in the blood while the patch is
adhered, whkefr icgshetprdesi smbkeyrytherefore, it is preferred that donepezi
crystals do not formin the fornulation even under |ong term storage
condi ti ons.[°t6Wever, because the present invention is a formulation that
includes a transgey.maliabsgepty am 20 Rroaptee, rédulks i fhbcul tviteomaiipt ai n the
hoaneneité of the base in a |long-t rn1stor§%elgroduct, so. that
crystal | i zBEFBH TSP tHe b 8F n SGF uy™C8n® oc Ur “dud€6°the VAt €4si ng het er ogenei ty
of the base. [008i]. Thus,.a fespranl SYS etk orsulatt emmphs have theenimade to
25 increase %pet§o£qpi%ityﬁpf tﬁgnggrgye%ik bylnakhpqﬁ@ degpgenated rosin
glycerin eSEBFFanttion a5 & donepezil- <ol abf I zer i A ddditi'on to functi oning
as a tackifier resi.n3 Howevesph Wwhénsttdae iy dhegesatled o0sha gh yoderprekester i s
added in a I: n I ter] i iLn t in drug rel ease
propertiespgg&%gégnggggt%f?%ﬁqg%gggﬁgﬁﬁf%?&ﬁ%ﬁggﬁgﬂa5ﬁggg%fﬁ'beconing t oo
hi gh. Therefore, Fid #siessentitall liesBleéhd tthe hdrégenatedetosion gl ycerin
ester ih aR-aPPriERriat e-blend natdR-il 0032l Based on . nyestd gatiprs carried
out by the present inventors, 35 it was found that a preferred blend ratio of
t he hydr og@RBTREF 08T g ye i AR E5TBrR L st odohepez PP R tipre of the present
donepezi |l - gatadinhng transdermal absorption fornulation of the present
invention is hydrogenated rosin glycerin ester / donepezil = 1.5 to 8, nore
preferably 1.5 to 5, and still nore preferably 2 to 4. Specifically, if
hydr ogenat ®dDEDSIOR QARROENE oUgstTier INvegrnepezil is less than 1.5, there is a
risk of:-5 quﬁﬁallization of the main drug in the fornulation during storage
due to %he ow solubility of the donepezil in the formulation, while if this
ratio i s nore thar 8pntdveimmimtdingna ereasterppopertiresiadeteridrater [ 0033]
10Fur t her, pkgvivé%%l B}l/ sc%ef 8 ntthfrqvetntﬂ§5r? \/Ji‘?tlancgmﬁlb_@t &%Qb@d Q%t WeEen d_tepgils.l S
bl ended anpbunt and crystallization of donepezil in an SIS fornulation.
Specifically, by'lien&rtdi ngamSlenhe FsbrPEign 6Pratnéper| 110 hhe meefotthul ation is
suppr essed nWiGhnneans st hatanChyistakbi zatdnomaf ihhe i Br drugr canubgort
suppressed. However, when a 15 |arge anount of SIS is included, this may al so
cause det eP'Ordt PORCTIY St AERAGRESTon PHopertT é8C bt hest orhul atiFon.
Conver sel ypabltiendirag d-dcquhdl paeaidiingps omayescdanepezicl, cinstahdliezation.
Specificallét b tbIenditng Ik%uiqﬁgaraifin, not only is the nobility of
donepezi | i the ¥Br Hii*at'Ton “pronot€d, ‘bt since 20 the liquid paraffin has a
| ow sol ubi I[P0ye]li n donepezil, the donepezil solubility in the overal
formulation is r e . er r in len . of _liquid
paraffin | eads t%gg%t§$Fg?2?Eﬁhpﬁﬁggﬁé%ggﬁggf%ﬁgbggger%%gggyﬁgéggfxESIn Vi ew
of thi 85si thatdlen, by Héeprdsentei svent i orrrehablres the yttahl § zat fordtekivhe
donepezi | tg he $uUPPLRSSRM WMoyt shar M Ng adhesi-on ALaPedH essby,Qpti m zi ng
the blend ratio between liquid faraffln and HS. Specifically, the blend ratio
bet ween S| SYBWPATFEET d OpatdifFia 30ien FHe 1pr BSEnParivent#oh S98SSTS / i quid
loar af f ihn - Sgk%gsitoﬁ é}g(%)ergﬂﬁs ersetv§Ilalé:CSYk|)&Gt%_rg ariy 5$?¢ﬁpt_$b§ prdogti L par af L inis
ess than 0.7, the bl ended_amount o iquid paraffin js excessive, so that
donepezi | crystéﬁF??ﬁ??%na&E??ﬁﬁlF%ﬁéIFB?%?ﬁFgr%ﬁﬁmEEHHbé8HPﬂaéﬁO?H@fother
hand, Bb HShé pheguhd ipaeatfdnwisl manelt handds&ibstinge thheodzlis ebntent is 35
t oe high, %ﬁ%gﬁg%n cau%ehdete%iOJathon &p the a%h§§i¥lifggpeh LQ&%EL d
The tnmansdérnal™ abSorption' T ornufati oh proVided by fhe present invention can
optional | ytaseiign anti oxidant, a filler, a crosslinking agent, a preservative,
and a UV-a g@fﬁer. Preferred exanples of the antioxidant include tocophercls
and 5 ester derivatives thereof, ascorbic acid, ascorbyl stearate,
nor di hydr cguai argts éoaeicd, thh buepsdsraroxsreirpehe (hereiatapr errovigeioy,
but yl hydr oxyani,sakg: andebhe] iKenot particulBref anket£xanplgs of dhe filler
i ncl ude cal ci um car bonat e, nagnesi um carbonate, silicates (for exanple,
al um num sPPIRRE, CAPRagHES iR '«195 eat®eand Hivectvak)hesi it cfed 4¢fd, bari um
sul fate, calciumsulfate, calciumzincate, zinc oxide, titaniumoxide, silicon
di oxide and the like. [0036] Preferred ex-all-1)1les of the croaslinking agent
i ncl ude 15t hernosetting resins such as am no resins, phenolic resins, epoxy
resins, alkyd resins, and unsaturated pol yesters, organic crosslinking agents
such as isocyanate conpounds and bl ock isocyanate conpounds, and inorganic
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Preferred exanples of the preservative include ethyl 20 paraorybenzoate,
propyl paraoxybenzcate, butyl paraoxybenzcate and the I|ike. Preferred
exanpl es of the UV absorber include p-am nobenzoic acid derivatives,
anthranilic acid derivatives, salicylic acid derivatives, amno acid
conpounds, digimnRe. 9@@4@&5@@3% &%@M&l%él@lﬁrﬂy@ffe\e%veIrrgtgazol i ne
derivatives, pyrimdine derivatives and the |ik [ 0037] The
anti oxi dant, f|IT%%?E%P65§IFﬁ%ﬁﬁ@mgﬁeﬁp?oﬁﬁé§ér9&@?9@?LUV1%H§HF§@rﬁéﬁU t he
i kfe caRI b@gbécﬁié’b@gde il@ylélﬂ @Jmamﬁl@f tRE e{@;zgabdiaglleggeéyut g}a@ —@lrsubg(s&b nrn(r]I e ]
prefprahly 5 w or |l ess, and nDst refera we% or, | ess ased on the
wei ght of LRBIEGEEI O SHposTtl GADIH ]é‘g f(ﬁdﬁ@ﬁ%{?ﬁ%r th et SRG at i on.
[ 0038] TFhethaansdermilesabs arpti- o ar sl fabbipes ok f&ﬁxptﬁ&@ﬁhnlﬂM&ﬂib@ﬂ:SS t hat
has such a _co sition .28 descrlbe abov uced .b od.
Exanpl es oﬁnt%ggﬁ%%¥F |nc U ée%:%%FﬁClIgbgﬁ%nrea grred}F%sas ac gt nel t
met hod", i mhahilch &odradghoont ak nag . baﬁwemampgﬁrUuanlsshﬁéateU:t@ dlssolve,
the di ssol \éﬁg hase. %Qsﬁﬁéto aééa %‘B@S@& gHr@aJeeL1§@§ethtclhl{Heoﬁr?g—SUpport’ and
then the resultant o IS ed to a support or a release film and a
met hod corrﬁﬁmaylnrléﬁe]réryéé ! &8s a5 adietEnfomst ed"alsonbaiseH - t he
drug- cent aiiph1g base conponent is dissolved in a solvent such as tol uene,
hexane, é ethyl acetate, the resultant m xture is extended over a rel ease
filmor ea supportie Fﬁ%ﬁ%ﬁ?F@%&naqsgrPQﬁﬁﬁvE%Fqﬂ}aa%%ﬂ Rg, CRdTEREH tRESHESEI t ant
?bj ecL IS b@ﬂﬁﬁ@pulg aao&ugpwabm][maghbat Qﬂ@eaﬁl;lér@ncé%&)@@&hs by dlsso‘ik}en§upgort
or the transder absorption formnu ion of t present invention may be a
Str ot chabl oG RO e Pek AP g Fort SEar aR AR FHEChpBbrecan be
sel ect ed fmomamengormeniwowen fabric, polyurethane pol yester, polyvinyl
acetate ponV| n 1 yet hyl - P hyl ene terephthal ate
(herelngfter gé$m%? gf%ﬂ%ﬁutg?ﬁe 589 XPg e, aﬁﬁyaEconEBS|te mat eri al of
t hese exanpkesiculo0uQ]liFut¢chér, MMthéheageSfﬁwﬁfagﬁnomeﬁdﬁﬁesuhaﬁkyt¢am1ted
as | ong 20fg§a&ﬂgsgqgg§&ggﬁga%g{ahﬁsprgkpggﬁgﬁ%@d the included antidenentia
nmedi cation donepeiil does not alter until e transdermal absorption
formul ati on i s appiieédron ithesskirpsedndnasiong ds e donaps s lsk¢fden- coat ed

so that it teaniheqgdsid-y1pael edoidfdnaceutically accepSpacel i exapples i ncl ude
si |l i con-coated polyethylene film 25 polyethylene terephthalate film or

ponpr5Berne fi 't ppo4LF Plended *ﬁﬁmﬁhﬁgtﬁ?eﬁﬁFﬁﬁzf}aﬁ%d%?%%ﬁOabgﬁ?ptlon
formul ati oreofntt he piesentl |aramemve0|aomsoaarce@@r edtbyzdissplpticngridier actd ve

i ngredi ent _donepezil in an ve p t se in which a hydrophobi c pol ymer,
an 30 absof gtnbn SP%ﬁ%mgrpﬂaﬁﬁa?%%%gbgﬂe degcTibed various additives are
bl ended. WIPhidlhis fornul ation, the excellent effects of a rapid increase in

the |l evel of do t te trati n I,nt enance of an
ef fective bl ood eveﬁﬁ?%gea OSglcr)lma aré“%%%]%ggi ﬁ&ﬁﬁﬁﬁﬁLﬁégﬁﬁﬁ%ib] The
pr esentSi nhgatdrdrbne [dolnow be a@%@dﬁlb@wq nwonprd tdet diaviaginget freadhebl o ng

Exanpl es of-,the invention. However, the present invention is not limted to
t hese Exanpl es, and the present |nvent|on 5 may be varlouslz&nndlfled W thin

the technical scbp&oBshtthe PrleRPPoH: PRUYEHerS 19t PRECFOIPBI AdnExehpl es,

unl ess ot hepw s@rstated, to WseMBanF peW 981.ymk 0043] 2 EXANR! 8o dymeld(&Hornul a) STS]-S%
Liquid Paraff|n24%)BHT1%)Hydrogenated Rosin G ycerin Ester

silicon polymer.

30 Examples of the rubber polymer include a styrene-isoprene-
styrene block copolymer, isoprene, polyisobutylene (hereinafter,
“PIB”), a styrene-butadiene-styrene block copolymer (hereinafter,
“SBS”), and a styrene-butadiene rubber (hereinafter, “SBR”). Among
these, SIS is preferred.

35 [0020]

The acrylic polymer is not particularly limited, as long as it

.



15Tri acetin Donepezil 20% Total Anount100% [0044] First, the donepezil was

di ssolved in a m xed solution of 20 triacetin and toluene. Then, the renmaining
conponent s di ssolved in toluene were added to the m xture. Next, the m xture
was coated on a release film and the toluene was then renmoved by drying. The

coated rel ggsedl mMasnthenbended e aPEL I La support @r@tQP&@Sﬂi& he
ttansdernal absorption fornul ation of the present invention. 25[0045] Exanples

2 to 10 USPRY atHee bienasesionhy i 1vothsL sl otige rabMethy! thévlatert ansder mal
absor pti onphesimilcati ons 8faxapph@s a2r110:t20 piethhenpraseathdc-ryentd apgwer e

obt ai ned based on the nmethod described in Exanple 1 as 30 descri bed above.

[ 0046] [T&B?el T Component Exanple 12 3 4 u26789 10 SIS 15 16 15 17 15

15 15 16 Specific examples include adhesives listed in “Iyakuhin
Tenkabutsu Jiten 2007” (Dictionary of Drug Excipients 2007, Ed. by the
Japan Pharmaceutical Excipients Council), such as an acrylic acid /
octyl acrylate copolymer, 2-ethylhexyl acrylate / vinylpyrrolidone
copolymer solution, acrylate / vinyl acetate copolymer, 2-ethylhexyl

10 acrylate-2-ethylhexyl methacrylate / dodecyl methacrylate copolymer,
copolymer resin emulsion of methyl acrylate / 2-ethylhexyl acrylate,
and acrylic polymers in acrylic resin alkanolamine solutions, as well
as the DURO-TAK Acrylic Adhesive Series (manufactured by Henkel Corp.),
Eudragit Series (manufactured by Higuchi, Inc.) and the like.

15 [0021]

Specific examples of the silicon polymer include silicone
rubbers, such as polyorganosiloxzane.

[0022]

Two kinds or more of these hydrophobic polymers may be mixzed

20  together for use. The blended amount of these polymers is, in
consideration of forming the adhesive layer and sufficient
permeability, based on the weight of the total composition of these
polymers, 5 to 90 wt%, preferably 10 to 80 wt%, and more preferably 10
to 70 wts.

25 [0023]

It is preferred that the adhesive composition in the
transdermal absorption formulation provided by the present invention
includes an absorption promoter. Examples of absorption promoters
that can be used include a fatty acid ester, a higher alcohol, a

30 surfactant and the like.

Specific examples of the absorption promoter include methyl
laurate, hexyl laurate, triethyl citrate, isopropyl myristate
(hereinafter, “IPM”), myristyl myristate, octyldodecyl myristate,
cetyl palmitate, triacetin, cetyl lactate, lauryl lactate, methyl

35 salicylate, glycol salicylate, ethylene glycol salicylate, diethyl

sebacate, diisopropyl sebacate, medium-chain fatty acid triglyceride,

8



17 17 Liquid Paraffin 24 23 24 23 24 24 24 23 23 21 BHT 1111111111
Hydr ogenat ed Rosin dycerin Ester 35 ss s4 35 35 35 35 34 Triacetin 5

lauryl alcohol, stearyl alcohol, isostearyl alcohol, myristyl alcohol,
oleyl alcocheol, cetyl alcohol, glycerin monocaprylate, glycerin
monocaprate, glycerin monolaurate, glycerin monooleate, sorbitan
monolaurate, sorbitan monooleate, sucrose monolaurate, polysorbate 20,
5 propylene glycol monolaurate, polyethylene glycol monolaurate,
polyethylene glycol monostearate, lauromacrogol, HCO-60,
diethanolamide laurate, N-methyl-2-pyrrolidone, Crotamiton, and
dimethyl sulfoxide. Preferred are triethyl citrate, isopropyl
myristate, cetyl lactate, oleyl alcohol, sorbitan monooleate,

10 polyethylene glycol monostearate, lauromacrogol, N-methyl-2-

pyrrolidone, and triacetin.
[0024]

Among these, a formulation in which one kind or two or more
kinds selected from isopropyl myristate, lauromacrogol, lauryl alcohol,

15 and triacetin can exhibit high main drug release properties when
initially attached, and excellent drug sustained release properties.
In particular, when SIS is used as the hydrophobic polymer, the
effects when combined with lauromacrogol, lauryl alcohol, or triacetin
are high. Further, when an acrylic polymer is used, it is preferred

20 to use in combination with isopropyl myristate.

[0025]

In consideration of sufficient permeability of the main drug as
an adhesive patch formulation, as well as skin irritancy such as
reddening and edema, it is preferred to blend about 0.01 to 30 wt® of

25  such an absorption promoter based on the weight of the total adhesive
layer composition. In particular, when using a combination of SIS and
one kind or two or more kinds selected from triacetin, lauromacrogol,
and lauryl alcohol, the blended amount of these absorption promoters
is preferably 1 to 10 wt%, and more preferably 3 to 8 wt%.

30 On the other hand, when using a combination of an acrylic
polymer and isopropyl myristate, the blended amount of the absorption
promoter is preferably 10 to 30 wt%, and more preferably 20 to 30 wt®.
If the blended amount of the absorption promoter is less than 0.01%,
the desired main drug release properties cannot be obtained, while if

35 the blended amount is more than 30 wt%, undesirable effects, such as

deterioration in the formulation properties or an increase in skin

9
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citrate u 2 | sopropyl Myristate 5 Cetyl Lactate

irritancy, occur.
[002¢€]

The adhesive composition in the transdermal absorption
formulation provided by the present invention may also include a
plasticizer. Examples of plasticizers that can be used include
petroleum-based oils (for example, paraffinic process o0il, naphthenic
process oil, aromatic process oil and the like), squalane, squalene,
vegetable oils (for example, olive oil, camellia oil, tall oil, peanut
0il, castor oil and the like), silicone oil, dibasic acid esters (for
example, dibutyl phthalate, dioctyl phthalate and the like), liquid
rubber (for example, polybutene, liquid isoprene rubber and the like),
a liquid fatty acid ester (isopropyl myristate, hexyl laurate, diethyl
sebacate, diisopropyl sebacate and the like), diethylene glycol,
polyethylene glycol, propylene glycol, dipropylene glycol and the like.
Particularly preferred is liquid paraffin, liquid polybutene, or
silicone oil. Most preferred is liquid paraffin.

[0027]

Two kinds or more of these components may be mixed together for
use. The total blended amount of such plasticizers based on the total
adhesive layer composition is, in consideration of sufficient skin
permeability and a sufficient cohesive force as a patch formulation,
10 to 70 wt®, preferably 10 to 60 wth, more preferably 10 to 50 wt#%,
and even more preferably 10 to 30 wth.

[0028]

It is preferred to blend a tackifier resin in the adhesive
layer of the present invention in order to adjust the adhesive force
of the formulation. Further, some tackifier resins exhibit an action
for dissolving donepezil, so that such a tackifier resin may also be
used to regulate the solubility of the donepezil in the adhesive.

Examples of tackifier resins that can be used include rosin
derivatives (for example, rosin, rosin glycerin ester, hydrogenated
rosin, hydrogenated rosin glycerin esters, rosin pentaerythritol ester
and the like), alicyclic saturated hydrocarbon resins (for example,
ARKCN P100 manufactured by Arakawa Chemical Industries, Ltd.),
aliphatic hydrocarbon resins (for example, QUINTONE B170 manufactured
by Zeon Corporation), terpene resins (for example, CLEARON P-125 by

10
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Yasuhara Chemical Co., Ltd.), maleic acid resins and the like. From
the perspectives of the adhesion properties of the formulation and the
solubility of the donepezil in the formulation, a hydrogenated rosin
glycerin ester is particularly preferred.

[0029]

The blended amount of such a tackifier resin based on the total
composition of the adhesive composition is, in consideration of
sufficient adhesive force as an adhesive formulation and irritancy on
the skin when peeling off, 5 to 70 wt%, preferably 5 to 60 wt%, and
more preferably 10 to 50 wtH.

[0030]

Since the donepezil-containing transdermal absorption
formulation provided by the present invention is a systemic action
transdermal absorption formulation, crystallization of the main drug
during storage can lead to a decrease in the level of donepezil in the
blood while the patch is adhered, which is not desirable. Therefore,
it is preferred that donepezil crystals do not form in the formulation
even under long term storage conditions. However, because the present
invention is a formulation that includes a transdermal absorption
promoter, it is difficult to maintain the homogeneity of the base in a
long-term storage product, so that crystallization of the main drug
can occur due to the increasing heterogeneity of the base.

[0031]

Thus, for an SIS formulation, attempts have been made to
increase the solubility of the donepezil by making a hydrogenated
rosin glycerin ester function as a donepezil solubilizer in addition
to functioning as a tackifier resin. However, when the hydrogenated
rosin glycerin ester is added in a certain amount or more,
deterioration in the main drug release properties is seen due to the
solubility of the donepezil becoming too high. Therefore, it is
essential to blend the hydrogenated rosin glycerin ester in an
appropriate blend ratio.

[0032]

Based on investigations carried out by the present inventors,

it was found that a preferred blend ratio of the hydrogenated rosin

glycerin ester and donepezil in the donepezil-containing transdermal
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absorption formulation of the present invention is hydrogenated rosin
glycerin ester / donepezil = 1.5 to 8, more preferably 1.5 to 5, and
still more preferably 2 to 4. Specifically, if hydrogenated rosin
glycerin ester / donepezil is less than 1.5, there is a risk of
crystallization of the main drug in the formulation during storage due
to the low solubility of the donepezil in the formulation, while if
this ratio is more than 8, the main drug release properties
deteriorate.

[0033]

Further, it was also found that there is a relationship between
the SIS blended amount and crystallization of donepezil in an SIS
formulation. Specifically, by including SIS, the mobility of
donepezil in the formulation is suppressed, which means that
crystallization of the main drug can be suppressed. However, when a
large amount of SIS is included, this may also cause deterioration in
the adhesion properties of the formulation.

Conversely, blending liquid paraffin promotes donepezil
crystallization. Specifically, by blending liguid paraffin, not only
is the mobility of donepezil in the formulation promoted, but since
the liquid paraffin has a low solubility in donepezil, the donepezil
solubility in the overall formulation is reduced. However,
suppressing the blended amount of liquid paraffin leads to
deterioration in the adhesion properties.

[0034]

In view of this situation, the present invention enables
crystallization of the donepezil to be suppressed without harming
adhesion properties by optimizing the blend ratio between liquid
paraffin and SIS.

Specifically, the blend ratio between SIS and liquid paraffin
in the present invention is SIS / liquid paraffin = 0.7 to 1.5, and
preferably 0.8 to 1.5. If SIS / liquid paraffin is less than 0.7, the
blended amount of liquid paraffin is excessive, so that donepezil
crystallization during long term storage can occur. On the other hand,
if SIS / liquid paraffin is more than 1.5, since the SIS content is
too high, this can cause deterioration in the adhesive force.

[0035]

12
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Total 100 100 100 100 100 100 100 100 100 100 [0047] Conparative Example 1 A
transdernmal absorption fornulation as Conparative Exanple 1 5 was prepared in
t he sane manner as Exanple 1, except that the absorption pronoter (triacetin)
was not added. Further, the production steps were the sane as in Exanple 1.

[0048] Exanpl es L 0.2k AQUsiNgG: {H%nbk%ﬂﬁa@b%rb@i&é@bgodﬁeomg&&ab| e 2,

the transdermal absorption formul ations of Exanples 11 to 21 were obtained
based on tRBVFREtRBA-HeSEFFBEd L " EXx aRpl & 1021 &% dept tHAETt He cBPehded afount of
donepezi |, ag8g: t hepblendedi anount s of-4fd-aeeti n, | auromacrogol, and | aury]

al cohol as the absorption promter vere 15 shanoed: (00491, [Table 2

5 ester derivatives thereof, ascorbic acid, ascorbyl stearate,
nordihydroguaiaretic acid, dibutylhydroxytoluene (hereinafter, “BHT”),
butylhydroxzyanisole and the like.

Preferred examples of the filler include calcium carbonate,
magnesium carbonate, silicates (for example, aluminum silicate,

10 magnesium silicate and the like), silicic acid, barium sulfate,
calcium sulfate, calcium zincate, zinc oxide, titanium oxide, silicon
dioxide and the like.

[0036]

Preferred examples of the crosslinking agent include

15 thermosetting resins such as amino resins, phenolic resins, epoxy
resins, alkyd resins, and unsaturated polyesters, organic crosslinking
agents such as isocyanate compounds and block isocyanate compounds,
and inorganic crosslinking agents such as metals or metal compounds.

Preferred examples of the preservative include ethyl

20  paraoxybenzoate, propyl paraoxybenzoate, butyl paraoxybenzoate and the
like.

Preferred examples of the UV absorber include p-amincbenzoic
acid derivatives, anthranilic acid derivatives, salicylic acid
derivatives, amino acid compounds, dioxane derivatives, coumarin

25 derivatives, imidazoline derivatives, pyrimidine derivatives and the
like.

[0037]

The antioxidant, filler, crosslinking agent, preservative, UV-
absorber and the like can be blended in an amount of preferably 10 wt®

30 or less, more preferably 5 wt® or less, and most preferably 2 wt® or
less, based on the weight of the total composition of the adhesive
layer in the formulation.

[0038]

The transdermal absorption formulation of the present invention

35 that has such a composition as described above may be produced by any

method. Examples of the method include a method commonly referred to
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22 16 21 27 17 21 BUT'1 11111111

as a “hot-melt method”, in which a drug-containing base composition is
heated to dissolve, the dissolved base composition is coated on a
release film or a support, and then the resultant object is bonded to
a support or a release film; and a method commonly referred to as a

5 “solvent method”, in which the drug-containing base component is
dissolved in a solvent such as toluene, hexane, and ethyl acetate, the
resultant mixture is extended over a release film or a support, the
solvent is removed by drying, and then the resultant object is bonded
to a support or a release film.

10 [0039]

The support for the transdermal absorption formulation of the
present invention may be a stretchable or a non-stretchable support.
For example, the support can be selected from among non-woven fabric,
polyurethane, polyester, polyvinyl acetate, polyvinylidene chloride,

15 polyethylene, polyethylene terephthalate (hereinafter, “PET”),
aluminum sheet and the like, and a composite material of these
examples.

[0040]

Further, the release film is not particularly limited, as long

20 as the adhesive layer is protected and the included antidementia
medication donepezil does not alter until the transdermal absorption
formulation is applied on the skin, and as long as the film is
silicon-coated so that it can be easily peeled off.

Specific examples include silicon-coated polyethylene film,

25  polyethylene terephthalate film, or polypropylene film.
[0041]

The thus-prepared transdermal absorption formulation of the
present invention is prepared by dissolving the active ingredient
donepezil in an adhesive patch base in which a hydrophobic polymer, an

30  absorption promoter, and the above-described various additives are
blended. With this formulation, the excellent effects of a rapid
increase in the level of donepezil in the blood after administration
and maintenance of an effective blood level for a long time are
exhibited.

35
EXAMPLES

14



Hydr ogenated Rosin G ycerin Ester 40 46 46 40 40 46 46 40 40 Triacetin 5
7.5 Laur omacr ogol 5551

11
55
[0042]
The present invention will now be described in more detail
using the following Examples of the invention. However, the present
invention is not limited to these Examples, and the present invention

5 may be variously modified within the technical scope of the invention.

Further, in the following Examples, unless otherwise stated, “%” means
YWt
[0043]
Example 1
10 (Formula)
SIS 15%
Liquid Paraffin 24%
BHT 1%
Hydrogenated Rosin Glycerin Ester 35%
15 Triacetin 5%
Donepezil 20%
Total Amount 100%
[0044]

First, the donepezil was dissolved in a mixed solution of

20  triacetin and toluene. Then, the remaining components dissolved in
toluene were added to the mixture. Next, the mixture was coated on a
release film, and the toluene was then removed by drying. The coated
release film was then bonded to a PET film support to obtain the
transdermal absorption formulation of the present invention.

25 [0045]
Examples 2 to 10

Using the blends shown in the following Table 1, the
transdermal absorption formulations of Examples 2 to 10 of the present
invention were obtained based on the method described in Example 1 as

30 described above.

[004¢6]
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Lauryl Al cohol 55 1 Silicon D oxide 1 Toneregi|l 15 10 20 15
15 10 15 15 5 15

[Table 1]

Example

1 2 3 4 5 6 7 8 9 10
SIS 15 16 15 17 15 15 15 16 17 17
Liquid Paraffin 24 23 24 23 24 24 24 23 23 21
BHT 1 1 1 1 1 1 1 1 1 1
Hydrogenated Rosin
Glycerin Ester
Triacetin 5 5
Triethyl citrate 5
Isopropyl
Myristate
Cetyl Lactate 5
Polyethylene Glycol
Monolaurate
Sorbitan
Monoaleate
Lauromacrogol 5
Oleyl Alcohol 5
N-methyl-2-
pyrrolidone
Donepezil 20 20 20 20 20 20 20 20 20 20

Total 100 | 100 100 (100 | 100 | 100 [100 |100 | 100 | 100

Component

35 35 35 | 34 35 35 35 35 34 34

[0047]

Comparative Example 1

A transdermal absorption formulation as Comparative Example 1
5 was prepared in the same manner as Example 1, except that the
absorption promoter (triacetin) was not added.
Further, the production steps were the same as in Example 1.
[0048]
Examples 11 to 21

10 Using the blends shown in the following Table 2, the
transdermal absorption formulations of Examples 11 to 21 were obtained
based on the method described in Example 1, except that the blended
amount of donepezil, and the blended amounts of triacetin,
lauromacrogol, and lauryl alcohol as the absorption promoter were

15 changed.

[0049]
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15 Tot al

Corp.)

100 100 100 100 100 100 100 100 100 100 100
(Formul a) 5Acrylic Adhesive708,
| BMLO8, Donepezi
formul ati on of Exanple 22 of the present

Anmount [ 0051] The transder nal

[ 0050] Exanple LC
(DURO TAK 87-2287, manufactured by Henkel
202 10Tot al

absorption

above- descrqgggabqrnula using an acrylic adhesive. 15Specifically, the
donepe2|l-—+¥¢ ard—acryHHe—adhestve—were thsrggg?%y adh-ed—+Ar—a——selvent
(et hyl acet at®@polde: r esu ant m-xt-ure was—cogte release film —and
ethvl acefate was thenfebved by 4 ;iﬂ’.zlggzgdégggizékégs L Hmakas
bonded to alPET f|In1<urp e nhﬂ% n the £7an<gdetngd lalico p#% n %F ot nid
of the preé@ﬁ%“%nventlor 11 0052] | Exanples |23, tlo 25| The tnansgerimal absor
fornul ati QASTHffiExanples 23 to 2% of the present inpventlion re |obt ai ned
the sanme mBHBer as in Exanplle 122 Hased! on tthe forultas shownlin the|fal
Tabl e 3. [ 0088jocExaapl e |26 | Forul a)
Rosin Glycerin 40 40 40 40 40 40 40 40 40 40
Ester
Triacetin 5 5 7.5
Lauromacrogol 5 5 5 1
Lauryl Alcohol 5 5 1
Silicon
. . 1
Dioxide
Donerezil 10 20 15 15 10 15 15 5 15 15
Total 100 100 100 100 100 100 100 100 100 100
[0050]
Example 22
(Formula)
5 Acrylic Adhesive 70%
(DURO-TRK 87-2287,
manufactured by Henkel Corp.)
IpM 10%
Donepezil 20%
10 Total Amount 100%
[0051]

The transdermal absorption formulation of Example 22 of the
present invention was obtained based on the above-described formula
using an acrylic adhesive.

15 Specifically, the donepezil, IPM, and acrylic adhesive were
thoroughly admized in a solvent (ethyl acetate). The resultant
mixture was coated on a release film, and the ethyl acetate was then
removed by drying. The coated release film was then bonded to a PET
film support to obtain the transdermal absorption formulation of the

20  present invention.

[0052]
Examples 23 to 25

The transdermal absorption formulations of Examples 23 to 25 of

the present invention were obtained in the same manner as in Example

17
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5Si | i cone Rubber75 (BI D-PCA 4601, manufactured by Dow CorningCorp.) Triacetin
Donepezi | 20% 10Tot al Anmpunt 100% [ 0054] The donepezil, triacetin, and
silicone rubber were thoroughly adm xed in a solvent (ethyl acetate). The
resultant m xture was coated on a release film and the ethyl acetate was then
removed by 35, dryi Bg.cnEhe-geatedsHgheaserti kmvwasnshepbonded to a PET film
support to obtain the transdflrmal absorption fornulation of Exanple 26 of the
present in'8hAtilon. [0055] Conparative Exanple 2 20A transdernm absorption
formul ati onxag.1Gonparati ve Exanple 2 was prepared in the same manner as
Exanpl e 22, exc pg that the absorption pronoter (IPM was not added. The
producti on (&p “were the same as in Exanple 22. The fornul as for Exanples 22
to 26 ahd ConparatlivenEranpte 2 25 are collectively shown in7Table 3. [0056]

[ Tabl e 3 Conponent Ex € rative Exanple aC 23 24 25 26 2 Acrylic
Adhesive 70 56 52 64 qggggﬁﬁ%?ggﬁ% Rubber

manufactured by Dow Corning Corp.)

Triacetin 5%
Donepezil 20%
10 Total Amount 100%
[0054]
The donepezil, triacetin, and silicone rubber were thoroughly
admixed in a solvent (ethyl acetate). The resultant mixture was

coated on a release film, and the ethyl acetate was then removed by
15 drying. The coated release film was then bonded to a PET film support

to obtain the transdermal absorption formulation of Example 26 of the

present invention.

[0055]

Comparative Example 2

20 A transdermal absorption formulation as Comparative Example 2
was prepared in the same manner as Example 22, except that the
absorption promoter (IPM) was not added.

The production steps were the same as in Example 22.
The formulas for Examples 22 to 26 and Comparative Example 2

25 are collectively shown in Table 3.

[0056]
[Table 3]
Comparative
Component Example Egample
22 23 24 25 26 2
Acrylic Adhesive 70 56 52 64 80
Silicone Rubber 75
SIS 5
IPM 10 30 30 10
Rauromacrogol 10
Triacetine S
Donepezil 20 14 13 16 20 20
Total 100 100 100 100 100 100
[0057]
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Test Example 1: Skin permeability test in hairless rats

To investigate the drug release properties of donepezil for an
SIS formulation, particularly the donepezil release properties from
immediately after administration to when the patch is initially
attached, an in vitro skin permeability test was carried out on rats
using the respective transdermal absorption formulations of Examples 1
to 9 and Comparative Example 1.

[0058]
[Method]

Abdominal skin from a hairless rat was peeled away, and the
dermis side was made to face the receptor layer side. The inner side
was suffused with phosphate buffered saline, and 37°C warm water was
refluxed through a water jacket.

The respective test formulations were cut into a circular shape
(1.54 cm®) and stuck on the excised skin. The receptor solution was
sampled over time, and the skin permeation rate (ug/cn@/hr) in a
constant state (8 to 10 hours after the test was started) was
calculated by measuring the donepezil permeation amount based on high-
performance liquid chromatography.

[0059]
[Results]

The results are shown in Fig. 1.

Based on the results shown in Fig. 1, it was confirmed that the
formulations of Examples 1 to 9 of the present invention exhibit more
rapid drug release properties than the formulation of Comparative
Example 1.

[0060]

Test Example 2: Skin permeability test in rats

To investigate the drug release properties of donepezil for an
SIS formulation, particularly the donepezil release properties from
immediately after administration to when the patch is initially
attached, an in vitro skin permeability test was carried out on rats
using the respective transdermal absorption formulations of Examples
11 to 13, 15 to 18, 20, and 21.
[0061]
[Method]

19



13 16 20 20 Total 100 100 100 100 100 100 [0057] Test Example 1: Skin
pernmeability test in hairless rats To investigate the drug rel ease
properties of donepezil for an SIB: fornulation, particularly the donepegil

rel ease properties frominnmediately after admnistration to when the patch is
initially 5 attaghedinan s'anVfrtoEnOa skdin1pes reabild %ﬁei@étawﬁ@s &arfpped out on
rats using the respective ttansdernal absorption fornulations of Exanples 1 to
9 and Conpdpatiyéitxainsl 82 tpobss] P reineao10ABEbmiAal SRE - TESnt%hai r | ess

rat was peehed,away.q andnthe -dei suskde as) mMde t o hacethe,Jiecepior |ayer
side. The inper side vvaE suf f used W|th phosphate buffered saline, and 37c warm
g

wat er was Fef TUxed it glgh "4 vat €1°'Fhcket . The respective test fornul ations
were cut into a g Qﬁkﬁd’ctihap&sjﬁfd:ﬁrﬁﬂaﬁf@nsamdrétdlhﬂikllot[b theiexckseshapki n. The
receptor saqlu on: Was .S | ed er tinme, and t skln errretlon rate

(Rg/ cnz/ hrghlénd & cond aa{g():gt 8?2% 8°t¢ 10 %Blunrs t &r the tezjtutlon Started) was
cal cul at ed sbypIeasusi rtgmtahearﬂiomeqaemlh Hmaameai@romaaeérnul@t/cﬁasm ona

hi gh- per forBRACE.| Lanid (ghramat ogr.aahy:. 20LA05AL . v@?ssgkgﬂed}h@ag esults are
shown in Fig Based ont e results shown in Fi it was confirned
that the f@ﬁh@ﬂ@fﬁﬁ@r@ gfa Examgl gy fopergidf p@@@aﬁa@t@ﬁ@u%\k@ﬁ@@m &x#libit nore
25 rapihd d$ggfgﬁlag@§qﬂg{[@@ecrhtrb%tgg}}g@h}; he fornul ati on of Conparative Exanple
1. [0060] Test Exanple 2: Skin perneability test inrats To investigate the
drug rel easéfprloperties of donepezil for an 30 SIB: formulation, particularly
t he donepegkrisuielsease properties fromimediately after admnistration to when
the patch is i niéﬂal Ig acttacheﬁ(ilq, an, i . Vi t%o skin perneability test was
carried out on r Gsing the TE4Pecti've tTansder mal absorption formul ati ons
of Exanpl es 11 tmsk3, oﬂ_&hIeOréﬁJ,lt20$hcamd1121F1g352,OGﬁil]va:E Methodjed that the

Abdom nal skin fro apgles qt der .Side was
made t?)%lf a%eﬂ{uhe recep()j'?olrch %% lge Eﬁ[aﬁ%%l nn§%“’§¥%ea qs %u fﬁ%gé Wi t h
phosphat e bufferteds salhhe poand ®%wah$pmmrefrlrma@ veftbupeed nt hrteughia wat er

jacket. SThe respectimve Lest Harmuatlons, were cetrd At 0.8, Gir ¢ul ar shape
[0063]
Test Example 3: Skin permeability test in rats

20 To investigate the drug release properties of donepezil for an
acrylic formulation, particularly, the donepezil release properties
from immediately after administration to when the patch is initially
attached, an in vitro skin permeability test was carried out on rats
using the respective transdermal absorption formulations of Examples

25 23 to 25 and Comparative Example 2.

[0064]
[Method]

Abdominal skin from a Wistar rat whose hair had been removed
was peeled away, and the dermis side was made to face the receptor

30 layer side. The inner side was suffused with phosphate buffered
saline, and warm water (37°C) was refluxed through a water jacket.

The respective test formulations were cut into a circular shape
(1.54 cm®) and stuck on the excised skin. The receptor solution was
sampled over time, and the skin permeation rate (ug/cn@/hr) in a
35 constant state (12 to 24 hours after the test was started) was

calculated by measuring the donepezil permeation amount based on high-

20



(1.54 cn?) and stuck on the excised skin. The receptor solution was sanpl ed
over time, and the skin perneation rate (Rg/cm/Hc) in a constant state (12 to
24 hours after the test was started) was cal cul ated by nmeasuring the donepezi
per meati on amount based on high- 10 performance |iquid chromat ography. [0062]

[ Resul t s] EQ@ﬁﬁﬁéHLé%Jﬁﬁgdﬁﬂﬁ%ﬁabﬂﬂﬁbgy 2. Based on the results shown in Fig.
2, it was confirned that the 15 fornmulations of the respective Exanpl es

exhi bit rapP@cdrug release properties. This point can be also confirmed by
conpari ng thesskism perneation rate with Conparative Exanple 1 of Test Exanple
1. [0063] Test Exanple 3: Skin perneability test in rats 20To investigate the
drug rel ease prdBEtF?@giﬁfaH%ﬁgﬁgﬁlylFB? acrylic fornulation, particularly,
the donepezil retease pirgpentd esat rom iforediaat ely oaf tier radpddtistrati on to when
t he patch ?s tla%H%1attachedhﬂg%th1V| lblsklg per a }Il&gltest was
carried ou Fﬁt% usi-ng - the respect i've tmansder mal “Fabsorpt i on for nul ati ons
of Exanpl epr@&123et o7 anel fComplatathvet Exapplagi2e %@@@M@iihhthod] Abdom nal
skin frontqoygéﬁgr rat whose hair had been renoved was peel ed away, and the
derm s side was nade to face the receptor 30 Iayer S|de The inner side was
suf f used P g e e ; er (37C) was refl uxed

throughpa wat er A ae%lé@t for measurl-ﬁeett{@igegi 'o\fed&?e%ezftprlwltﬁé nSmuese scut into
a circular shape (1.54 ¢cm) and stuck on the excised skin. The receptor

sol uti on wasPREnPRrEd-BFérd tire IS Hid thReH SRPAC Pt Bh it atte PRI ERFAr) in a
35 constanbrstat@1é12 e (Zcﬂfnﬁa@afﬁveaflﬂkﬁﬁpltehQ testy wasirstariedh wasieabtcul ated
by measuring the done perneation amount based on high- performance |iquid
chronatogrgghf%£F6 %Results] The results are shown in Fig. 3. 5/t was
confirnmed that tm@ﬂﬁofmukaewmﬁSVefpﬁhﬁese&peeewmeelE&anpbeSmof t he present

i nvent e rapid I e _properties rmulation of
Cowpargslv 196& ﬁgo Tgsfh%xgﬁgiegﬂfgh blta% d} eveﬁmgéagirenent
test 10A beeﬂmﬁmrrﬂeaedrﬂﬁ@wﬁweﬁle@étaﬁbddewepezm¢,ﬁmdtwee@bagnﬂuéf a rabbit
was carrleqeggtlﬂstﬂg EQ§m§Q%ESH§£QEEdQQ§889&{Qﬁ M@rnulatlons of Exanple 1 and

Conpar ati ve Exanpl e drug adm nistration anmount. 70 ng, respectively). Each
of the adhesive ?@Héﬁ@%h¥%ﬁé%§ﬂ@Wﬁ&U1gbébtﬁtlon 15 fornulatlons) was stuck on

the back region gfsca sabbict rahare, the hai &oﬁtagm&ﬁeﬂatetﬂéve@heﬁk;eopams
coll ected over tinme, and the donepe2|l IeveI in th | asma was neasur ed based

on LC MB. Theats&arts a&rs%r%tHﬁttnf?wuﬁBt@ 4°% B%i%‘elal%rﬁ Phe"heSuffT it was
confirmed thaintihe edhesivesepatehi20bts ansdermmll yabsor phé oninkervallsatiion) of

Ex le 1 th t I d bly th
The Bdhesi J5 HACERTT CRReHRrTal L OBLGR bt EnoF or i ATt Eofeinbar ot tve Bxampl e
1. [0067] [0067]

Test Example 5: Formulation stability test

25 The following stability test was carried out on a sample of
each of the transdermal absorption formulations of Examples 1, 3, 7,
11, 17, 23, and 24, which had been stored for 1 month under storage
conditions of 60°C. These results are shown in Table 4.
The test items were as follows.
30 [0068]
(1) Observation of presence or absence of crystal precipitation on
formulation surface
Each of the stored formulations was observed as to the presence
or absence of crystal precipitation on the surface of the formulation
35 visually and with a microscope (x 450).

Evaluation was performed as follows.
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Test. Exanple 5: Fornulation stability test. 25The following stability test
was carried out on a sanple of each of the transdernmal absorption fornulations
of Exanples 1, 3, 7, 11, 17, 23, and 24, which had been stored for 1 nonth
under storage conditions of 60C. These results are shown in Table 4. The test
itens were as follo [ - - 1O - absence of
crystal precipi tl/ét'i g%%%%%%%ﬁ%é%%%ﬁ%éﬁl\gggé &)n%ﬁrrpéc?%%glgﬁllg/; the stored
fornul ati ons wasfobSeisfed meecipltdeopr esdnices oiorabseatceiph acmystercope.

preci pi tation oncthe.sunf ace ohithe ohoramlakione35.visuakl y and with a

m cr oscope gz 450) . Evaluation was perfornmed as follow. X Crystal

preci pitat ilon°toul d be confirmed visual | y. Crystal precipitation could be
confirned wet hiaannmicupseopelith: t&rtystal precipitation could not be confirnmed.
[ 0069] 5(2) Main,dr stabilit es . The_dru ev int f orymul ati ons
of Bxoml on 11 7 94T RGO bR et Gy S rGeI T Cat i o vas ot
observed i A4t hien shortedrieraiulratondat was waeasur edsdyved quitthec htormt ogr aphy,
and the dr [ [ b it h f t after

st or age 10lf\%ﬁja,‘ue%[at?&cgl?ﬁl'la{W g%i rgegg\ggé%%% %gﬁ& gﬁgﬁgazrrllal%%g%&ght%dgl%gc IQIElor nul ation
prior to stepudelasat@d ilietival 1vdligé (/100%ac] GOPOIL A3y Meitsrdetugarel ease
stabi by tgstcAcheleaseatestnomd henfor-mil atiqns of Exanplesiddionl?, 23, and
15 24, in which crystal precipitation was not observed in the stored

for nul at i oORS1IOMES B8 d* D ttHgla’ysP DHUY 'Rel ease Apparatus 6 (Cylinder)
met hod to determ ne the rel ease rate of donepezil by |iquid chromatngraphy.
[0071] 20 Tabl e .4: Resul 575 of Stabi.lit est for Each Fornul ation [0072]
[Table 4] ! Pedt 3°7°%°F §7°199 15 tér stal Precipitation L L

A release test on the formulations of Examples 11, 17, 23, and
15 24, in which crystal precipitation was not observed in the stored
formulations, was carried out using a USP Drug Release Apparatus 6
(Cylinder) method to determine the release rate of donepezil by liquid
chromatography.
[0071]
20 Table 4: Results of Stability Test for Each Formulation

[0072]
[Table 4]
Example
1 3 7 11 17 23 24
Crystal Precipitation A A A O O O O

Main Drug Content
(vs. Initial 2)
Release Properties
(vs. Initial %)
[0073]

— — — 98.4 | 100.2 | 97.3 99.9

- - - 100= | 92.3 | 1002 | 1002

In each of the stored formulations, there was no precipitation
25 of crystals that could be visually confirmed. In particular, in
Examples 11, 17, 23, and 24, respectively, crystal precipitation was
not observed even under observation with a microscope.
Further, the main drug content, and release properties of the
respective formulations of Examples 11, 17, 23, and 24 did not

30 substantially deteriorate, and it was thus found that these were
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A,--, 000 Main Drug Content (vs.Initial 6) - - - 98.4 100.2 97.3 99.9

Rel ease Properties (vs.Ilnitial8). - 1009= 92.3 100= 100= [0073] In each of
the stored formul ations, there was no precipitation 25 of crystals that could
he visually confirmed. In particular, in Exanples 11, 17, 23, and 24,

respecti vely,,CrystalarREegi Rint at 0N 2was, Neh.ohserned even undersQpservati on
with a m croscope. Further, the main drug content, and rel ease
properties [8f74lhe respective formul ations of Exanples 11, 17, 23, and 24 did
not 30 substantdahpye det efiaratein arendty Wasithus found that these were
ttansdermal absorption Tornulations that _exhibited excellent stabjlity. [0074]
Test Exanple 5: Brt™ KR pY ifar VIR Pt aneyPtest %%elgk?% Brimary
irritansy ahdBP@nphes: blpmdi3,ial8ytara2l3b123anbicandn2d adnesiare patch
commerci al | y- avai.l abl e anti denenti a adhesi ve patch (Rivastigmn 9..5 ny
content) -ad iRl okt Tl e Db e SOt o AT e et s torhe a
rabbit. Eachetlestizé oraphbdtiomnowasceddher ed for 24 hours on healthy skin on the

rabbit’s back ang, on.damaged, skiin, Jhe.skincendidi QouMaS, nealthy skin

on the rabbit’s back and on damaged skin. The skin condition was

10 visually determined 1 hour, 24 hours, and 48 hours after peeling off
the patch based on the determination criteria shown in Table 5, and a
stimulation index of each of the test formulations was calculated.

The stimulation index determination criteria are shown in Table

5, and the measurement results are shown in Table ©.

15 [0075]
[Table 5]
Determination Criteria
Erythema g crust Score Edema Formation Score
Formation
No Erythema 0 No Edema 0
Slight Erythema 1 Very Slight Edema 1
Clear Erythema 2 Slight Edema 2
Medium £o Strong 3 Medium Edema 3
Erythema
From Strong Erythema to
Light Crust Formation 4 Strong Edema 4
[0076]
(1) The stimulation index was determined based on the following
formula.
20 Stimulation index (SI) = [Sum Total Score of 1 and 48 hours
after peeling off] / 4
(2) The irritancy evaluation based on the obtained stimulation

index was performed as follows:

Irritancy Evaluation

25 ST = 0: No irritancy
0 < 8T < 2: Weak irritancy
2 £ 58T < 5: Medium level irritancy
5 £ SI: Strong irritancy
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10 visually determned 1 hour, 24 hours, and 48 hours after peeling off the
patch based on the determnation criteria shown in Table 5, and a stimulation
i ndex of each of the test fornulations was cal cul ated. The stinulation

determ nation criteria are shown in Table 5, and the neasurenent

ndex

results are

shown in Tabhe;6. 15[0075] [Table 61 Determnation Criteria Erythema & Crust
Score Formati on Edema Formati onScore No Erythema Slight Erythema C ear

Eryt hena
Formati on
Strong

NE#+tfinf o Strong Erythema From Strong Erythema to Li ght Crust

0 1 st No|Edema_ Very Slightzdmgéra Sl i ght Edema Medicumide

BEdemal®tionl |- 11[ Q076] (1)dhe st nuladi on2indexwas det ér mred

on the fol
46 hours

10

15

20

oW MiT a. 40Sti nul ati on T ndex (S[) - [[Sum Tptal Bcor € of
?%gg?i%?? 297 3.0 | 3.0 | 3.0 3.% )2.8l 2.5 | 2.5 3.3

[0078]

Based on the above results, it could be confirmed that the
transdermal absorption formulation of the present invention is a
highly safe formulation that is as safe as or safer than a

commercially-available antidementia adhesive patch.

INDUSTRIAL APPLICABILITY
[0079]

According to the donepezil-containing transdermal absorption
formulation provided by the present invention, donepezil, which is the
active ingredient, can be efficiently absorbed into the blood
circulation via the skin.

Further, side effects on the digestive system that are seen in
oral administration and side effects on the nervous system that can be
caused by a sudden increase in blood level can be avoided. Moreover,
the formulation is particularly effective as a formulation for
external use that is intended for long term administration of

donepezil, and can shed light on treatment of dementia.

24
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CLAIMS

1. A transdermal absorption formulation produced by
dissolving donepezil, which is an active ingredient, In an adhesive
patch base containing a styrene-isoprene-styrene block copolymer, a
hydrogenated rosin glycerin ester, liquid paraffin, and an absorption
promoter, wherein,

(2) a blend ratio between the hydrogenated rosin glycerin ester
and donepezil is hydrogenated rosin glycerin ester / donepezil = 1.5
to 8, and

(b) a blend ratio between the styrene-isoprene-styrene block
copolymer and liquid paraffin is styrene-isoprene-styrene block
copolymer / liquid paraffin = 0.7 to 1.5.

2. The transdermal absorption formulation according to claim
1, wherein a blended amount of the absorption promoter is 1 to 10 wit%.

3. A transdermal absorption formulation produced by
dissolving 5 to 30 wt% of donepezil, which is an active ingredient, in
an adhesive patch base containing 5 to 90 wt% of a styrene-isoprene-
styrene block copolymer, 5 to 70 wt% of a hydrogenated rosin glycerin
ester, 10 to 70 wt% of liquid paraffin, and 1 to 10 wt% of an
absorption promoter, wherein,

(2) a blend ratio between the hydrogenated rosin glycerin ester
and donepezil is hydrogenated rosin glycerin ester / donepezil = 1.5
to 8, and

(b) a blend ratio between the styrene-isoprene-styrene block
copolymer and liquid paraffin is styrene-isoprene-styrene block
copolymer / liquid paraffin = 0.7 to 1.5.

4. The transdermal absorption formulation according to any
one of claims 1 to 3, wherein the absorption promoter is one kind or
two or more kinds selected from lauryl alcohol, triethyl citrate,
isopropyl myristate, cetyl lactate, oleyl alcohol, sorbitan monooleate,
polyethylene glycol monostearate, lauromacrogol, N-methyl-2-
pyrrolidone, and triacetin.
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5. The transdermal absorption formulation according to any
one of claims 1 to 4, wherein the absorption promoter is one kind or
two or more kinds selected from lauryl alcohol, isopropyl myristate,
lauromacrogol, and triacetin.

6. The transdermal absorption formulation according to any
one of claims 1 to 4, wherein the absorption promoter is one kind or
two or more kinds selected from lauryl alcohol, lauromacrogol, and
triacetin.

7. A transdermal absorption formulation produced by
dissolving 5 to 30 wt% of donepezil, which is an active ingredient, in
an adhesive patch base including 5 to 90 wt% of a styrene-isoprene-
styrene block copolymer, 5 to 70 wt% of a hydrogenated rosin glycerin
ester, and 10 to 70 wth% of liquid paraffin, wherein

(a) a blend ratio between the hydrogenated rosin glycerin ester
and donepezil is hydrogenated rosin glycerin ester / donepezil = 1.5
to 8, and

(b) a blend ratio between the styrene-isoprene-styrene block
copolymer and liquid paraffin is styrene-isoprene-styrene block
copolymer / liquid paraffin = 0.7 to 1.5.
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