TRANSDERMAL THERAPEUTIC SYSTEM

Deseription

. Thepresentinvenllon relales torvastigming, In frea dose or phamatetlicaliyaccentsblesolt foam, forvsein
a method of preventing, kealing or delaying progression of dementia of Alzheimer's disease, whereln Ihe rfivaslianing
is adminislered ina Transderma) Therapeulic System and {he slarilng dose &s a5 defined inclaim 1,

BACKGROUND OF THE INVENTION

a hydrophiic polymer
These TS have valsable properties, Hoviever, there is sunsed for Suifher TTS showing Improyed preperfies,

In parlicular, there fsa need [oprovida TS fo Improve compliance, adhesion, tolerabilly 2ndfor safel

DE 159 16 105 A1 dkiclosesa TTS eomprlsing 21 dsst one pharmacential aclive agent angd neuiraized acid
polyacrylole pressure-sepsilive adhesive, wherein ivastgmine s diselosed asa suilable pharmeglullcal acliva gepl,

" Yse Prencis L 5 ef 3, Pharmaceutical Research, vol, 15, no. 10, (1958), pzges- 1944 ~5620 discloses the
' {rensdrrmat, oealand Inlrvencus admindsiration of ivasligmine {o micipigs,

Thus, ltis 2n aim of lhe present Invntion o provide 2 TTS with improved compli#ce, adhesien, lolerablly
and f ar salely propeties,

Itds a furilier objectve of (e present invantion {o provide 3 TT'S Mol has a ghalively farge amount of active
ingredlentand lias onadhesive force ta ensure safe applicallon avarihe entre appljpation perod.

1Lis a furlier obfeclive of the presen! iavention to provide & TTS thal hagfa tolotovely lorge ametnt of aclive
ingredlent withavt baving an Inadequalely farge expanse,

H is @ forthor atfective of the present Ivenlion to peovide a TTS I8t shows imptoved adhesiye propesiies
without ehonging the release profle of the aclive ingredient.

ltis adndher objective of lhe prasent invantion [o provide 2 me
Iatlonfs} thal subslantsly impraves the efffcosy and telerabifly of Avagpirine.

filsa fusiher abjective of Lho presentinvenfon {o provido a ftod of lrealmentand conliollod-rofeasa formu-
Ialion(s) thal subsTantially reduces The ime and rasourses pecdadb adminislec dvastignine for therapeulic benelil.

\tiza fuither objeciive of e present ivvenilon {o provigéa method of ireatment and conttolied-release formu-
Jation(s) that substantally improves compliance with tivastiasyfic theeapy,

llisa furherobjecivaof the presenl iavantion lo ppéiide a methed of resiment and conltofed-release formu-
Tation{s)ihathavesubsianiially less inter-Individualvariallgmvin segarddo plasracentenlmtlons el riyesligmine requied
to produst a theepeulic baaefil withovt Unaccepiable sie effects,

Thls s achfoves by 2 TTS as defined in the Anclosed clalms.

SUMMARY OF TRE INVENTION

Embodiments of lhe present fnvenlifn sre sel ovtin {he enclosed independeni efaim,

In nne ospect, The present lveqlbn provides rivestigmine, in ree base of phanmaceulically aceaptable sall
foim, for use In a method of preventingAie=ling of delsying srogression of demenlia or Atzhelmer's dlsease, wheren
the rivas¥amine Is adminzste_red ina PAS and tha stariing dese is 25 defined In claim 1.

g4 of lreelment and conlrolied-release formu-

Flgure T shoiws 2 bar charl iljySlroving {he differant adnasive ferces ofa TTS hiaving an addionsl sifisenc adhesive
Jayer YIS 412y and of 2 TTE having nin additional silicone adhesiva kyer {TTS ). .

Figlite 2 shows 3 gregliusirating the diferent permeation les of Avastigmine thicugh full-dhickness human skin,
admintstered bymegfisof 2 TTS havingan additiong] stfcans edliesive layer [TTS12) ora TT5 having no addilional

sihcone sdhesive lyer (TTS 1),

3 grzph s =tng the diferent permeation reles of sivastignine Lhreughi an EVA membrane, 2d-
winistetedfy means of a TTS heving an adoilional siicons adhesive layar {TTS42) ora TTS having na 2dditional
4 showsa graphillustraling the plasma PK profles folloving eapsije (ebove) or TTSH2 {below) admnisirallon

Teists vilh 2clive ingredienis for the trealmuat of Alzheimer's disease have sutprisingfy showa thet a line of
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of ihe: preparafion wihoul affetling the thesmodynemic properlies of the TTS, Lo, without reducing he release of aclive
Ingredlent from the malrix andils parmeation through the skin,

Thefindings eftietests on lranscermal applicalion ofaclive ingtatients forthe iteatmentof Alzhsimor s dlsease
carried ovt by the appiicant ¢an of cotirse be Iransferred (o ather groups of acliveingredients, It can herefore ba staled
in generat thatfor many active Ingredients an incressing proportinn of aclive ingrediznt in the adhesive poiymer matdx
of the TrS signifcanty raduesstho ach esive propenissofie TTS sald aclive indredlenisere sa)ld atraom lemgerature
lisvally, ifthe aslive ingredientsare inaliquid siate al room lemperaturelasgesmounts of so-cajied "hickening polymeyd
{e.g.cellulosa or polyacryfate dedvatives) have o bz added in order toachleve meshanlcal processabllliy of the po!
which resulls also in a reduction of adhesive propetlies

Inenzembodimentthe present disclosure pravides TTS cormprsmga backing layer, a resevot fayereanlaining
St least one aclive Tngradient and a polymer, an adheswe fayer cemprising & silicena polpmerand 2 lackiph

A TTS acrording loihe disclosure shows improved adhesive properies, Furiher, and very surppéingly, tha so
obtained TTS has essentiatly the seme release profile twhen comparad with & slandard TT8.

. The present invention is furlher refated lo subsianilally mproving the ofiicacy and tolerabity of rivasiigmine,
by applicaiion ofa TTS inthe rnga of 2 to 50 ¢m?, safd formulation providing a mean meximum gAsma concenlalion
of about 1 1o 30 ng/m from a mean of aboul 210 16 howrs afler application and an AUC,,, of apbut 2519456 ng-mL
alles repeated "QD" {i.e,, once dally} sdminlstrotlon,

ATTSasusedin lhemvenilor quite surgrisingly showsimproved {olerabilily, particulpfly gastraintestinsizdverse
evenls stich as bansea and vomillng, refelive lo equivalenticvels of exposurz (AUCq) of Exelorn® mpstie,

Unless indicated otenvise, the expressions used ip this invenfion have the fofowing meaning:

The lern "{ransdeimat iherapeuils syslem® denoles any devies tetls capablefbreleasea pharmasetisally agive
neredient through the skin. This inslodes pariculanly sell-sdhesive devices #ich 25 palches.

The lerm “backing Javer® denoies the layer remole from the skin. s leyer 15 prefembly active ingredlent-im-
permeable, Any scilatle malerial or combination of malerials may be ugd. For example Polyethylen-iherephthatale
{FEET), Polyetvien, Polylpropylen, Polyurethane, elo. may be employeg

. Thelerm racentoirlave: denofeq a layer ¢ontaining one or plore setive ingredients in corneclion with ons e
mcre polymers. In< preferred embodiment, the reservolr fayzr corpfiises anaclve ingredient in the form of a polymer
malrix

-+~ Theferm“gdhesive laver*denoles helayer facing the gila, Thislayercomprizesa sillcon polymerand atackifiern

. Thalerm "detachable yrolecive Javer denates thefayer cemole from the paleh prior lo Jis 2pplication (o the
skin. This fayer I5 praferably ackve ingredientimpermealyié, Any suitzblo matera! or combinalion of matedals may be
used. For example siliconized PET, sificonized Polypropfien, sliconized Folyeihyien, fuor-polymer cozled PET, fuor
polymercozted Polypropylen, Fluor-polymes coaled biyelhylen, elo. maybe employed,

"™ The ferm "polymers®, when used in congfelion wilh the: reservalr fayer of (he aclive ingredient denoles a
polymer selecled from the group consisting of pojyliimethylsloxanes, poly-acrylales, , poly-lsobulene, polybulenes snd
slyrene-isoprene-styrent hlock copolymers or piixtures thereof, respeclively combined with resing.

Praferres polymessiobe usedwilhlprthe reservolrlayer are selecled fram the gioup conslsiing ofpolyaciylales
8.4 Dufolzk 2353 {ftom Nalional Slarch.

The lerm *sicon polymer® dendles polydimelhylsiloxane based polymess e.g. the amincompatible Bin-PSA

07-4302 from Dew Coming,
. The lermn Ygckifier” denoleda subslance which 1= incleasing the adhesiviy/tackiness of the transdermal for-
mularion, Prelered (a24liers are golecled from the group consicling of Siffcone olls, glycerlne esters of hydrogenated
resinaclds, hydraablelylaleoholfesinesiers, Hydrogenaled Methyl Eslecof Wood Rosin, Esterof Pariially Hydrogenaled
Wood Rosin Estets of Rosinle. and comblnalions of thosa. As spprecizied by lhe sklled pesson, TTS are made oul
of several Jayers having sgftific chatacteristics. These kayers may vary vilh respeed to the individual compasitien and
{o the thickness of the seffarate lavers.

Ina prefenagémbodiment of (e presentinvenlion e TTS somarises an adhesive layer comprising asficone
palymer and a tackifer, and, theactive ingredients used have 5 jow saluratlon solubiiily in the sliisona adhesivs, The
saluralion solubifyf of the active ingradient in the slifcone adhesive fs for example less than 153wl peferably less
than 105%-wl,, gAd mosl preferred belween 2 ard 8%-wih

In effbodiments of the present invention whecethe TTS comprises an adhesive lzyar comprising a siicone
polymeranfa-tackiierhe silcene adhesive fayer praferably reduces the-aciiva Ingradient permeation from Ihe resesvolr
fayer thrgligh the skin by no mote than 40 %5, especially preferably by no more (han 2023 and more especially preferably
by nofera than 1035,

In embatiments of 1he present invention whereln the TTS comprises 2n 2dhesive layer comprising 2 sificone

ymer and z 4ackifer, e weight per vl area of tha Silkkone sdhesive layer is for example fn the cange of & 10 60




alm?, preferably in the range of 16 10 30 g/m?.

The composlion used in the iwvention may ke used for admirisialing a wide varely of active agents. Stilable
aclive Ingredients afe the ones ideptifled above.,

in a preferced embodiment, 1ha TTS compiises a reservoir layze and Lhe resenvolr layer futher compiises
awdllarias such as Mers, antioxldznts, eolordals, skin penetration promolersand/ orpresecvalives. Suchawibiaries are
Knovin §0 [he expert and may b selecled fom standasd iext books, see n pediculer Fiatler’s "Lexicon der Hfstoffe",
Atk Edion, ECV Atlendorf 1866 end"Handbaok of Fharmaceulical Exciplents* Wade and Weiler Ed.(1894) the contenls
of which are Incerporaled hiesein by referance,

, ln= partictlary prefersed embodiment, the TT8 camprises a resenvalr layer and the reservoir [ayer cond
an antioxidant, such as o-locophera), Ascorbyl palmitate or bulylaled hydroxyloluene (BHT).

i napreterredembadiment e TTScomprisesa resepveolrfayerandihe reservoirhayercontalns sk pepllealion
promoter such as Transeuldl, Glycerne, Glyeene-aslers, Fally-acids, Salis of Eatly-acids, Azone, Diethylipluclzmide
Propylengyleal, Propylenglycol-esiers, Bulandio, Iso propyl-eslers, Urea, ele..

Inapreferied embodiment whereln the TTS comprisesarestivpirlayerandan adhesive lay
of reservaif fayer; adhesive fayer | “is helweer &1and 71 2; preferably between 221 o 1:1.

Inapreferred embaodiment, lhe TTS hasanadhesive fare> 5 N10cm2 prefarably> 10 Miplem?, Inapreferred
embodimant, the TTS hasan adhesiva forcs < $00 N0 em? preferatly <S0MMOcH The edhesyle forseis determined
according lo Slandard procedures, e.9. as destibed in lhe exampies.

In a preferred embodiment, Lie TYS bas asize range of 210 50 em?, paricularly

tn 3 preferred embodiment, e TTS provides a mean maximum plasma conce
20 ng/mL from  mean of 210 16 howrs siter application vith an AUG, of 25 1o 450
The TTS prevides a mean meximum plasma concentralfon of fAvastigmine of 2.5 1o
hours afiet application with an AUC,, of 45 (0 340 ngrhimt.

In a further embodiment whelein the TTS comprises an adkesive (ay comprising a silicone polymer and a
fackifer, , ond a reservol [ayer compiisiag an acive fagredlent in ha fomm pfa polymer malibe aot only the pelymer
faldix centains the active ingredieni(s) bul also the sjlitone adhesive layer,

In a furdher aspect, The invention provides rvastizmine in free Dgte or pharmacedtically acceplable salt feem,
for use in the prevention, reziment, or delay of progression of demenydwherein he rivasiigmine fs administered ina
TTS and the stsring doseIs as defined in claim 1.

fa a forther aspeet, the invenlion provides rivastigming {pf use i a melhod for thz prevention, {reatment or
dolayof prograssion of dementia associated with Parldnson's dj Asewhatein tierivaslipmine s ademinfslered ina T7S
and [he staing dose Isas defined in claim 1-

. In aiudher aspect, the nvention grovides rivastl
delay of progression of Alzheimer's disease wherzin th
is as defined In elalm 1.

The manufasiuing of a TTS aceording fo e invenlion may be accomplished in any methed known lo the
skilled persan.

Stiltabiy, a method for manvfacluring 4

/ml, panlewlatly preferred,
ngimk from @ meon of 4 {o 12

ino for Use in a melhod for the prevertion, {ceatment or
vasligine is adroinlsterad Tn a TTS and ihe starilng dose

“1rS used in the present inventlon comprises the sleps of

2. manulacluing of the active ingrediegf In adhesive Solution

b)) coaling of tho active ingradient W adhesive solulion

©.} drying of the: 2etive Ingredigft in adhesive solullon

) manufacivring of 1he splcone adhasive solution

fias bean published i delsif on rivasligmine’s biophacmaceulical propertles in humans, § is rapidly 2ad
absotbed. We have found ihat it is melabolised meinly ihrough hydralysls by esterases, e.g., acelyl and
olinesierase 2nd hes a plasma helffife of | hour. ks subfact {o pre-sysfemlc and systemic mefabolism, We
velound iialaTTS conlaining sivasigminemaybeprodusedwilhadvanlageous properiles, e.g, bellericlerabifly.

A person skilled in art is familiar how to produce a T7S having the above deflined plasma profiles, A person
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skitled in-ari will appreciale fiat such plosma profiles may bz oblained by varving, eg..:

+  Ihe compositian of the firsl and/or second components, 8.6, the esturs 2nd amotnl of exciplenls andfor adtive
ageni(s)

+  helype of the &hesive layer
= {he dimenslon of fe paich
ATTS may be formulaled with fellowing aspacts i mind:
«  the Yme unlil the release of aclive agent {lag Umne or defay fime}
v [herate of rfease of zclive agent (fast or slow)
+  Ihe duration of celease of active zgenl fong or shorl)
»  Reduelg Mrslpass melebofsm
~  Improve compliance of {he palients

*  Reduce applivation inlervals

Such aspecls may be observed in standard in vitro disselulion tesisfe.g., in water orif desired in body fluids,

0.9, allificf! gasiio juices,
. Lillie has been published on reliakietime-sonteolled release for
ume of asingle or tepealed doses of achiva agents, There exlsis ane
acceplable,
Alter exiensive Lesting, we have now found that itis possi
Ume, L.e,, with a ime delay or lag time, o pharmaceutice actvedigent er 2efive agenl mixlure, e.g., subslantially inde-
pendenly of tha concentration and (ype of fots present In Uyf gastra-intestinal envirenment, .., hydrogen fons ong
tiydroxyl lons, .., independentlyof pH, ghosphaleions, and Also independenlly of cnzymes. present inlo the surotading
bodyfuld,
The sxact amounts of aglive 2gent duses an

alionsallowing arelease alz pre-delermined
for such formulalions which ace comperciolly

lopreduce 3 TT8 capablaofreleasing al aspecific

fthe TTS {o be adminislered depend on a number of fzcloss,
e.g., the condilion fo badrealed, the desired durationbf treatment and (he rate of release of asiive agent,

. For example, ke amount of the aclive ag#hl requited and the releass rale tefesf may be delermined on he
basis of Rnawn in vilro orin Vivo lechniques, delgtmining howlong a paniculsr active agent concentezlion in the Blond
plasmaremains alan asceplabl [evel fora tapeulic elfecl,

+  TheTYS used [n the invenlion aligws, e.g., the manufaclure of ance 3 day phanmaceutcal forms for palienls
viho hava to (eke more than one dose offan sclive agent per day, e.g,, 3l specific times, so (hat Telr tealmentis
sinplified, Whh such eampasitions loleptifty of rivestigeine may be Improved, and thfs may allow a higher stagisg
dose and 2 reduced number of doso Yration sleps,

+ v Anincreased folerabifly oF ivaslismine provided by the composivons may be observed In standerd animal

fesls and fa clinlcal trials.
The following non-Im¥hg exampies ilustiate the fnvention:

EXAMFLE

1. 778 Productien

The follopfing exemplory tesfs were conduelad vsing the cholinesletase inhibllor rivastigmine presentin form
of ils frze base For the lests The folloving two TTSs were produced:
TT8M: Subghate portions vilh 2 vialght ger unit erea of60 gim2 having the following compesition were praduced;

rivastigmine {frec base) 30,0wE%
Durolak® 3872353 {polyacrylaleadhesive)  49.9wh%
Plastold® B (aciylate copolymer) 20.0w3%
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{conlinued)
Vilamine B 01wk

TTS #2: Subsiraie porlions were produced i the foum of a bifayer, one layer of said bilsyer carresponding to TS .
Satd feyeris pravided Wil 3 siticone adhesive layer having a wefght per unit area of 30g/m2 aceording lo the foflowing
composilion:

Bi-PSA® Q743302 (sifcone 2dhieslve) D89 Wi
Siteone oif LOvE%
Vitemine E G-

The saturation solubMty of ivasiigmine In form of ils fiee base in the sllicone adhesive Is abgafl 53wl

II. Determinalion of adhesiva force

The adhesive force of both TFSs was determined by methods known o persons shfled ia [he ar laking Infe
consideration ihs folloving delaifs;

- Size of substrate porflonst 10cm?2
~  Teslplafe: steel

- Petling angle: 50*

- Peeling speed: 300mmimin

For bolh TTSs the adhesive forces shownin Flgure 1 were gblaled. The charl of Flgure 1 clearly shows that
coaling the werylale adhesiva matiX with a silicone adheslve layardlgnificantly increases is adheslve foree.
o064} rivastigmine in lhe form of ils free base is liguid at rogfn {empzrature. 1l was therefbre necessary lo add @
“thickening polyme: (Plostold® B) when incorpotaling 30%(-wi b1 aclive ingredient. A subsirale with fow adhesive force
is thus oblained, When using an addillonal slfcone adhesia Jayer the adhesiva force 15 abobt five fimes tol ofa
comparable TTS wilhowt addilional sifcone adhestve laye

1, Permealion propeties

In order fo delermine whether the applicafion of an additions] sillcone adhesive layar affects active Ingradiont
release the permeation of rivastigmine througl/{ulkhickness human skin and EVA membranes was tested for both
TTSs, Forsaid peimeation tesls the folloving/condilions applied:

Thefull-thickaess Ruman skin and U EVA membroncweie respeclively Inkoduced inlo a modified Frenz diliusion
cell, Tho diffuston surface atea v&s 1.5% em2. Phosphale buffer {pH 5.5) with 0.4% sodivm azlde was used az
acceplormedium, The acceplerfiedivm had avolume of Sml. The {estiemperalure was adjusled {o 32*C by means
of aweler balh, thvs correspodding to the surace emperature of i1 vive human skin,

‘The envre acceplor gedium was replaced vilh fresh ssceplor solulion afier 8, 24, 92, 48, 56 and 72 hiows In
order joassure perfect shkCondiions over he enlire fest perfed,

The content of j#fasligmine In [he acceptor medium was determined by HPLC,

‘The resulls olfhe purmeation tests are graphically shovin in Figures Zand 3,

Sald resullsAliustrate that pracileally no diffarences vilk 1egard io peremeation rales of sivastigmine presenl in

{he form of iis fregfase Uirough human skin viere ebeerved betvieen the two TTSs (Figwe 2). The stighl dilferences )

ness tyfinan skin, namely that both TTSs do not differ vith regard lo their permestion properties.
Surpiisiagly, e applicalion of the addilionaf silicone adhesiva [ayer has no [nfitence on active ingredient




permeation threugh the skin,
Accordingioihe presenldisclosure TTSs having siarifieantlyhigher adhesive forcewhile ralaining Wheir origing]

size can Ikerelore be produced,

" W, Pharmacokdnatic properiies

An opeadabel, paraliel-group, levr-period, ascending dose-proporfionality sludy evaluating TTS#2 5.om?, 1
em?, 15 em?, and 20 cm? and 1.5 mp, 8 mg, 4.5 mg, and 6 mg 810 Exelon® capshles 2! eady stale fn palients ¢
mitd-lo-modesate Alzheimer's disessa Was conducled

Pallenls diagnesed with eild o moderate Alzheimer's Cisease were randomized Ip elther TTSA2 or phpsufe
trealment Thecriletts for inchusion viere: male of fermale {non-child-bearing polentfz]) patienls, 50-85 years offge, who
Tulfill e (DSM-IV) eniteriafor dementia of the Akzheimer's Iype. Pallents should have been disgansed with piibzble AD
accorging 1o NINCDS -ADRDA eriteria, with o MMSE core of 70:26 (bolh inclusive), and no other medjsl condliions
that could irapact study resuits,

Based on previbus expenence in clinical trials, 14-day fralion sleps tere Implemented fopfhis study.

.. Alihe tme of iis analysis, tha fcliowing Aumbar of palfents completed each of the fopf perads, and weso
[neluded In the pharmagokinelic evalustion:

Capsule TIS%
19palianls inthe 1.5mgbiddose | 18 patientsin the 5 cm? gose
18 palients in (ha 3.0 bid dese | 18 pelientsin lie ¢Qonf dose
13 palienisinied.Smghiddose | 16 palienisintho {52 dose:
12palienisinthe8.0mgbiddose ! {1palienisinfiedleme dose

The phannacckinelics of Avasligmine were Tavestigaled aller bolfiteaimenis on lhe fasl day of each litralion
pericd, except on highes doses when itis investigeled on tfid day of §¥ation (in order ot lo miss plasma samplings
in case of early drop-outs due to poorer lolerakilily), Plasma samples dere analyzed for rivasigmine using LC-HMSMS
wilh a lewer limit of quantification {LLOQ) 0§ 0.2 ng/mL. Slandard no¥comparimental pharmacokinetic parsmelers vere
derwed from the indlvidual plasma concenliallon-¥me profiles uspfa WinNenfin Pro.

‘The pharmacolinellc parameters of dvasligmine are gAmmasized in Table { (capsule lrealment) and Table 2
(1542 trealment). The mean (& $0) plasma concentrationdime profles are dispiayed in Figure 4,

R During ihe application of TTS#2, a fivaslipmine pjfteau cencenlrafon was achieved ata median tay of 8.0 h
for pil TTS slzes. Exposure also increased ever-proporjdnally with ncreasing doses as displayed in Tuble 3, but foa
tesser extentthan with the capsule, in paricularforAPCaq,

Thelnler-subjac] yatiability as 2ssessed bythe coefficlents of variation (GVE) fer the exposure paramelers of
Fvasigmine (G 80 AUC, ) wos generlly lowkr affer the palch (CVs of 83-4835) &5 compared fa the oral adminis-

traifon {CVs of 52-68%).
V. Phasmasologic propenies

TTSH2 shaws improved phaghacelogleal properlies when compared with a capsule (ommulzlion as shovin in
slandasd animal st and in clinfeal 1
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following TTS#2 application

Crn:ng o AUC24I1 AU Gln:t

ENAT3

{(na/ml} ) {ng-h/mL) {ng-h/ml) )
5 cm® {§ mg joaded dose) . _
Mean £8D 266+ 1.15 456%166 na
cv% . ° 43 . 36 (& na
Medfan 2656 8.0 483 48.3 na
Mia 119 0.5 18.7 187 na
Max 4,63 12.0 . 74.9 74.9 na
N ) 18 18 18 18 na
10 em? (18 mg loaded dose) .
Mean £ 5D 757 £ 274 123 %41 123 x41.0 na
CVY% 36 33 na
Median 7.75 8.0 121 na
Min 2,76 3.0 8.5 58,5 na
Max 12.0 16.0 188 199 na&
N 18 18 18 18 na
15 em® {27 mg loaded dose)
fean £ SD {3.8+6,58 2262855 226 % 85,5 na
CV% 48 38 as na
Median 15.6 243 243 - na
Min 4.32 0 93.6 936 na
Max 287 6.0 346 346 na
N 18 16 16 16 na
20 cm® (36 mg loaded dose)
Mean % 8D 19.0£8.04 330 +138 387 £154 340 £0.67
CV% 41 39 20
Median 8.0 323 368 3.24
Min 0.0 140 180 2.60
Max 120 528 5988 462
N 11 11 bl 11

na=not available




Table 3. Extent of rivastigmine exposure increase with increasing dose

rivastigmine Capsule TTSH#2
Dose  Cru AUC, Cona AUCzy
X2 X286 x4.3 x2.8 ) x2.7
X3 x3.8 x7.3 x52 X5.0
x4 x73 x12.2 X741 X7.4
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Claim

1. Rivastigmine for use in a method of preventing, treating or

delaying progression of dementia or Alzheimer's disease, wherein the
rivastigmine is administered in a TTS and the starling dose is that
bilayer TTS of 5 cm” with a loaded dose of 9 mg rivastigmine, w

one layer:
has a weight per unit area of 60 g/m2and the followi

composition:
- rivastigmine free base 30.0wt %
- Durotak® 387-2353 (polyacryiaté adhesiv 49.9 wt %
- Plastoid® B (acrylate copolymer) 20.0 wt %
0.1 wt%

- Vitamin E
and wherein said layer is provided with 4 silicone adhesive layer having
a weight per unit area of 30 g/m? acgdrding to the following composition:

- Bio-PSA® Q7-4302 (sificoffe adhesive) 98.9 wt %

-~ Silicone il 1.0 wt%

- Vitamin E 0.1 wt %.




Transdermal Therapeutic System

The present invention relates to rivastigmine, in free base or pharmaceutically acceptable salt
form, for use in a method of preventing, treating or delaying progression of dementia or
Alzheimer's disease, wherein the rivastigmine is administered in a Transdermal Therapeutic
System and the starting dose is as defined in ¢laim 1.

BACKGROUND OF THE INVENTION

Transdermal Therapeutic Systems (TTS) and their manufacture are generally known in the art.
EP 1 047 409 discloses a TTS containing rivastigmine and an antioxidant. GB 2 203 040
discloses a TTS containing rivastigmine and a hydrophilic polymer.

These TTS have valuable properties. However, there is a need for further TTS showing
improved properties, in particular, there is a need to provide TTS to improve compliance,
adhesion, tolerability and/or safety.

DE 199 18 106 A1 discloses a TTS comprising at least one pharmaceutical active agent and a
neutralized acid polyacrylate pressure-sensitive adhesive, wherein rivastigmine is disclosed as a
suitable pharmaceutical active agent.

Tse Francis L S et al, Pharmaceutical Research, vol. 15, no. 10, (1998), pages 1614-1620
discloses the transdermal, oral and intravenous administration of rivastigmine to minipigs.

Thus, it is an aim of the present invention to provide a TTS with improved compliance,
adhesion, tolerability and / or safety properties.

It is a further objective of the present invention to provide a TTS that has a relatively large’
amount of active ingredient and has an adhesive force to ensure safe application over the entire
application period.

It is a further objective of the present invention to provide a TTS that has a relatively large
amount of active ingredient without having an inadequately large expanse.

It is a further objective of the present invention to provide a TTS that shows improved
adhesive properties without changing the reiease profile of the active ingredient.

it is a further objective of the present invention to provide a method of treatment and controlled-
release formulation(s) that substantially improves the efficacy and tolerability of rivastigmine.

It is a further objective of the present invention to provide a method of treatment and controlled-
release formulation{s) that substantially reduces the time and resources needed to administer
rivastigmine for therapeutic benefit.

It is a further objective of the present invention to provide a method of treatment and controlled-
release formulation(s) that substantially improves compliance with rivastigmine therapy.

ltis a further objective of the present invention to provide a method of treatment and controlled-
release formulation(s) that have substantially less inter-individual variation with regard to plasma
concentrations of rivastigmine required to produce a therapeutic benefit without unacceptable side




effects.

This is achieved by a TTS as defined in the enclosed claims.

SUMMARY OF THE INVENTION

Embodiments of the present invention are set out in the enclosed independent claim.

In one aspect, the present invention provides rivastigmine, in free base or pharmaceutically
acceptable salt form, for use in a method of preventing, treating or delaying progression of
dementia or Alzheimer's disease, wherein the rivastigmine is administered ina TTS and the
starting dose is as defined in claim 1.

Figure 1 shows a bar chart illustrating the different adhesive forces of a TTS having an additional
silicone adhesive layer (TTS #2) and of 2 TTS having no additional silicone adhesive layer (TTS
#1).

rigure 2 shows a graph illustrating the different permeation rates of rivastigmine through full-
thickness human skin, administered by means of a TTS having an additional silicone adhesive
layer (TTS #2) ora TTS having no additional silicone adhesive layer (TTS #1).

Figure 3 shows a graph illustrating the different permeation rates of rivastigmine through an
EVA membrane, administered by means of a TTS having an additional silicone adhesive layer
(TTS #2) or a TTS having no additional silicone adhesive layer (TTS #1).

Figure 4 shows a graph illustrating the plasma PK profiles following capsule (above)or TTS#2
(below) administration

Tests with active ingredients for the treatment of Alzheimer's disease have surprisingly shown
that a line of silicone adhesive canbeappliedtoa poorly adhesive reservoir matrix, thus
significantly increasing the adhesive properties of the preparation without affecting the
thermodynamic properties of the TTS, i.e. without reducing the release of active ingredient from
the matrix and its permeation through the skin.

The findings of the tests on transdermal application of active ingredients for the treatment of
Alzheimer's disease carried out by the applicant can of course be transferred to other groups of
active ingredients. It can therefore be stated in general that for many active ingredients an
increasing proportion of active ingredient in the adhesive polymer matrix of the TTS significantly
reduces the adhesive properties of the TTS if said active ingredients are solid at room temperature.
Usually, if the active ingredients are in a liquid state at room temperature large amounts of so-
called "thickening polymers" (e.g. cellulose or polyacrylate derivatives) have to be added in order
to achieve mechanical processability of the polymers, which results also in a reduction of
adhesive properties

In one embodiment the present disclosure provides TTS comprising a backing layer, a reservoir
layer containing at least one active ingredient and a polymer, an adhesive layer comprising a
silicone polymer and a tackifier.

A TTS according to the disclosure shows improved adhesive properties. Further, and very
surprisingly, the so obtained TTS has essentially the same release profile when compared with

- astandard TTS.




The present invention is further related to substantially improving the efficacy and tolerability of
rivastigmine, by application of a TTS in the range of 2 to 50 cm?, said formulation providing a
mean maximum plasma concentration of about 1 to 30 ng/mL from a mean of about 2 to 16
hours after application and an AUC,4;, of about 25 to 450 ng-h/mL after repeated "QD" (i.e., once
daily) administration.

ATTS asusedinthe invention quite surprisingly shows improved tolerability, particularly
gastrointestinal adverse events such as nausea and vomiting, relative to equivalent levels of

exposure (AUC,4,) of Exelon® capsule.
Unless indicated otherwise, the expressions used in this invention have the following meaning:

The term "transdermal therapeutic system" denotes any device that is capable to release a
pharmaceutically active ingredient through the skin. This inciudes particularly self-adhesive
devices such as patches.

The term "backing layer” denotes the layer remote from the skin. This layer is preferably active
ingredient-impermeable. Any suitable material or combination of materials may be used. For
example Polyethylen-therephthalate (PET), Polyethyien, Polylpropylen, Polyurethane, etc. may
be employed.

The term "reservoir [ayer” denotes a layer containing one or more active ingredients in
connection with one ore more polymers. In a preferred embodiment, the reservoir layer
comprises an active ingredient in the form of a polymer matrix

Theterm "adhesive layer" denotes the layer facing the skin. This layer comprises a silicon polymer
and a tackifier.

The term "detachable protective layer” denotes the layer remote from the patch prior to its
application to the skin. This layer is preferably active ingredient-impermeable. Any suitable
material or combination of materials may be used. For example siliconized PET, siliconized
Polypropylen, siliconized Polyethylen, fluor-polymer coated PET, fluor-polymer coated
Polypropylen, Fluor-polymer coated Polyethylen, etc. may be employed.

The term "polymers"”, when used in connection with the reservoir layer of the active
ingredient, denotes a polymer selected from the group consisting of polydimethylsiloxanes,
poly-acrylates, , poly-isobutene, polybutenes and styrene-isoprene-styrene block copolymers or
mixtures thereof, respectively combined with resins.

Preferred polymers to be used within the reservoir layer are selected from the group consisting
ofpolyacrylates e.g. Durotak 2353 from National Starch.

The term "silicon polymer" denotes polydimethylsiloxane based polymers e.g. the
amincompatible Bio-PSA Q7-4302 from Dow Corning.

The term "tackifier" denotes a substance which is increasing the adhesivity/tackiness of the
transdermal formulation. Preferred tackifiers are selected from the group consisting of Silicone
oils, glycerine esters of hydrogenated resin acids, hydroabietylalcohol, resin esters,

'Hydrogenated Methyl Ester of Wood Rosin, Ester of Partially Hydrogenated Wood Rosin Eétersﬁ




of Rosin, etc. and combinations of those. As appreciated by the skilled person, TTS are made
out of several layers having specific characteristics. These layers may vary with respect to the
individual compeosition and ta the thickness of the separate layers.

In a preferred embodiment of the present invention the TTS comprises an adhesive layer
comprising a silicone polymer and a tackifier, and, the active ingredients used have a low
saturation solubility in the silicone adhesive. The saturation solubility of the active ingredient in
the silicone adhesive is for example less than 15%-wt., preferably less than 10%-wt., and most
preferred between 2 and 8%-wt.

In embodiments of the present invention where the TTS comprises an adhesive layer
comprising a silicone polymerand a tackifier, the silicone adhesive layer preferably reduces the
active ingredient permeation from the reservoir layer through the skin by no more than 40 %,
especially preferably by no more than 20% and more especially preferably by no more than
10%.

In embodiments of the present invention wherein the TTS comprises an adhesive layer
comprising a silicone polymer and a tackifier, the weight per unit area of the silicone adhesive
layer is for example in the range of 5 to 60 g/m?, preferably in the range of 10 to 30 g/m>.

The composition used in the invention may be used for administrating a wide variety of active
agents. Suitable active ingredients are the ones identified above.

In a preferred embodiment, the TTS comprises a reservoir layer and the reservoir layer
further comprises auxiliaries such as fillers, antioxidants, colorants, skin penetration promoters
and/ or preservatives. Such auxiliaries are known to the expert and may be selected from
standard text books, see in particular Fiedler's "Lexicon der Hilfstoffe", 4th Edition, ECV
Aulendorf 1996 and "Handbook of Pharmaceutical Excipients” Wade and Weller Ed.(1994) the
contents of which are incorporated herein by reference.

In a particularly preferred embodiment, the TTS comprises a reservoir layer and the reservoir
layer contains an antioxidant, such as a-tocopherol, Ascorbyl palmitate or butylated
hydroxytoluene (BHT).

In a preferred embodiment the TTS comprises a reservoir layerand the reservoir layer contains a
skin penetration promoter such as Transcutol, Glycerine, Glycerine-esters, Fatty-acids, Salts of
Fatty-acids, Azone, Diethyltcluolamide Propylengyicol, Propylenglycol-esters, Butandiol,
Isopropyl-esters, Urea, etc..

Ina preferred embodiment, wherein the TTS comprises a reservoir layer and an adhesive layer the
ratio ofthickness of reservoir layer: adhesive layer is between 5:1 and 1: 2; preferably between
2:1to1:1.

In a preferred embodiment, the TTS has an adhesive force > 5 N/10 cm? preferably > 10 N/10 cm?.
Ina preferred embodiment, the TTS has an adhesive force < 100 N/10 cm? preferably < 50 N/10
cm?® The adhesive force is determined according to standard procedures, e.g. as described in
the examples.

In a preferred embodiment, the TTS has a size range of 2 to 50 cm?, particularly preferred
510 20 cm”®.




In a preferred embodiment, the TTS provides a mean maximum plasma concentration of
rivastigmine of 1 to 30 ng/mL from a mean of 2 to 16 hours after application with an AUC..;, of
25 10 450 ng-h/mL, particularly preferred, the TTS provides a mean maximum piasma
concentration of rivastigmine of 2.5 to 20 ng/mL from a mean of 4 to 12 hours after application
with an AUC4, of 45 to 340 ng-h/mL.

In a further embodiment wherein the TTS comprises an adhesive layer comprising a silicone
polymer and a tackifier, and a reservoir layer comprising an active ingredient in the form of a
polymer matrix not only the polymer matrix contains the active ingredient({s) but also the
silicone adhesive layer.

in a further aspect, the invention provides rivastigmine in free base or pharmaceutically
acceptable salt form, for use In the prevention, treatment or delay of progression of dementia
wherein the rivastigmine is administered in a TTS and the starting dose is as defined in claim 1.
In a further aspect, the invention provides rivastigmine for use in a method for the prevention,
treatment or delay of progression of dementiia associated with Parkinson’s disease wherein the
rivastigmine is administered ina TTS and the starting dose is as defined in claim 1.

In a further aspect, the invention provides rivastigmine for use in a method for the prevention,

treatment or delay of progression of Alzheimer's disease wherein the rivastigmine is
administered in a TTS and the starting dose is as defined in claim 1.

The manufacturing of a TTS according o the invention may be accomplished in any method
known to the skilled person.

Suitably, a method for manufacturing the TTS used in the present invention comprises
the steps of

a.) manufacturing of the active ingredient in adhesive solution

b.) coating of the active ingredient in adhesive solution

¢.) drying of the active ingredient In adhesive solution

d.)} manufacturing of the silicone adhesive solution

e.) coating of the silicone adhesive solution

f.) laminating of the silicone adhesive layer to the drug in adhesive layer

g.) Punching and Pouching

Litile has been published in detail on rivastigmine’s biopharmaceutical properties in humans. It
is rapidly and completely absorbed. We have found that it is metabolised mainly through
hydrolysis by esterases, e.g., acetyl and butyryl cholinesterase and has a plasma half life of 1
hour. It is subject to pre-systemic and systemic metabolism. We now havefoundthata TTS

containing rivastigmine may be produced with advantageous properties, e.g., betiertolerability.

--—— A person skilled-in-art-is-familiar how-to produce a TTS having the-above defined plasma - -
profiles. A person skilled in art will appreciate that such plasma profiles may be obtained by




varying, e.g., :

- the composition of the first and/or second components, e.g., the nature and
amount of excipients and/or active agent(s)

» the type of the adhesive layer
« the dimension of the patch
A TTS may be formulated with foilowing aspects in mind:
- the time until the release of active agent (lag time or delay time)

- the rate of release of active agent (fast or siow)

the duration of release of active agent (long or short)

» Reducing first-pass metabolism

» Improve compliance of the patients

Reduce application intervals

Such aspects may be observed in standard in vitro dissolution tests, e.g., in water or if desired
in body fluids, e.q., artificial gastric juices.

Little has been published an reliable time-controlled release formulations allowing arelease ata
pre-determined time of a single or repeated doses of active agents. There exists a need for
such formulations which are commercially acceptable.

After extensive testing, we have now found that it is possible to produce a TTS capable of
releasing at a specific time, i.e., with a time delay or lag time, a pharmaceutical active agent or
active agent mixture, e.g., substantially independently of the concentration and type of ions
present in the gastro-intestinal environment, e.g., hydrogen ions and hydroxylions, i.e.,
independently of pH, phosphate ions, and also independently of enzymes, presentinto the
surrounding body fluid,

The exact amounts of active agent doses and of the TTS to be administered depend on a
number of factors, e.g., the condition to be treated, the desired duration of treatment and the
rate of release of active agent.

For example, the amount of the active agent required and the release rate thereof may be
determined on the basis of known in vitro or in vivo techniques, determining how long a
particular active agent concentraticn in the blood plasma remains at an acceptable level fora
therapeutic effect.

The TTS used in the invention allows, e.g., the manufacture of once a day pharmaceutical
forms for patients who have to take more than one dose of an active agent per day, e.g., at
specific_times, so that their treatment_is simplified. With_such compositions tolerability of .
rivastigmine may be improved, and this may allow a higher starting dose and a reduced




number of dose titration steps.

An increased tolerability of rivastigmine provided by the compositions may be observed in
standard animal tests and in clinical trials.

The following non-limiting examples illustrate the invention:
EXAMPLE

I. TTS Production

The following exemplary tests were conducted using the cholinesterase inhibitor rivastigmine
present in form of its free base. For the tests the following two TTSs were produced:

TTS #1: Substrate portions with a weight per unit area of 60 g/m2 having the following
compaosition were produced:

rivastigmine {free base) 30.0 wt-%
Durotak® 387-2353 (polyacrylate adhesive) 49.9 wt-%
Plastoid® B (acrylate copolymer) 20.0 wt-%
Vitamine E 0.1 wt-%

TTS #2: Substrate portions were produced in the form of a bilayer, one layer of said bilayer
corresponding to TTS #1. Said layer is provided with a silicone adhesive layer having a weight
per unit area of 30g/m2 according to the following composition:

Bio-PSA® Q7-4302 (silicone adhesive) 98.9 wt-%
Silicone ol 1.0 wi-%
Vitamine E 0.1 wt-%

The saturation solubility of rivastigmine in form of its free base in the silicone adhesive is about
5%-wit.

Il. Determination of adhesive force

The adhesive force of both TTSs was determined by methods known to persons skilled in the
art taking into consideration the following details:

- Size of substrate portions: 10ecm?2
- Test plate: steel

- Peeling angle: 90°

- Peeling speed: 300mm/min

For both TTSs the adhesive forces shown in Figure 1 were obtained. The chart of Figure 1
clearly shows that coating the acrylate adhesive matrix with a silicone adhesive layer

~ significantly increases its adhesive force.




rivastigmine in the form of its free base is liquid at room temperature. [t was therefore
necessary to add a "thickening polymer” (Plastcid® B) when incorporating 30%-wt. of active
ingredient. A substrate with low adhesive force is thus obtained. When using an additional
silicone adhesive layer the adhesive force is about five times that of a comparable TTS
without additional silicone adhesive layer.

IIl. Permeation properties

In order to determine whether the application of an additional silicone adhesive layer affects
active ingredient release the permeation of rivastigmine through full-thickness human skin and
EVA membranes was tested for both TTSs. For said permeation tests the following conditions
applied:

The full-thickness human skin and the EVA membrane were respectively introduced into a
modified Franz diffusion cell. The diffusion surface area was 1.51 cm2. Phosphate buffer (pH
5.5) with 0.1% sodium azide was used as acceptor medium. The acceptor medium had a
volume of 9ml. The test temperature was adjusted to 32°C by means of a water bath, thus
corresponding to the surface temperature of in vivo human skin.

The entire acceptor medium was replaced with fresh acceptor solution after 8, 24, 32, 48, 56
and 72 hours in order to assure perfect sink conditions over the entire test period.

The content of rivastigmine in the acceptor medium was determined by HPLC.

The results of the permeation tests are graphically shown in Figures 2 and 3.

Said results illustrate that practically no differences with regard to permeation rates of
rivastigmine present in the form of its free base through human skin were observed between
the two TTSs (Figure 2). The slight differences are likely to be due to the use of a biclogical
material like skin and could be explained by local skin variations like for example microlesions
or hair follicles.

In order to eliminate variations caused by the use of bialogical material the permeation tests
were repeated using an artificial membrane (EVA membrane). The results shown in Figure 3
confirm the findings obtained with full-thickness human skin, namely that both TTSs do not differ
with regard to their permeation properties.

Surprisingly, the application of the additional silicone adhesive layer has no influence on
active ingredient permeation through the skin.

According to the present disclosure TTSs having significantly higher adhesive force while
retaining their original size can therefore be produced.

IV. Pharmacokinetic properties

An open-label, parallel-group, four-period, ascending dose-proportionality study evaluating

TTS#2 5 cm?, 10 cm?, 15 cm?, and 20 cm? and 1.5 mg, 3 mg, 4.5 mg, and 6 mg BID Exelon®
capsules at steady state in patients with mild-to-moderate Alzheimer's disease was conducted

~ —~— ~Patients diagnosed with mild to moderate Alzheimer's Disease were randomized to either -
TTS#2 or capsule treatment. The criteria for inclusion were: male or female (non-child-bearing




potential) patients, 50-85 years of age, who fulfill the (DSM-IV) criteria for dementia of the
Alzheimer's type. Patients should have been diagnosed with probable AD according to NINCDS
- ADRDA criteria, with a MMSE score of 10-26 (both inclusive), and no other medical conditions
that could impact study resuits.

Based on previous experience in clinical trials, 14-day titration steps were implemented for this
study.

At the time of this analysis, the following number of patients completed each of the four
periods, and were included in the pharmacokinetic evaluation:

Capsule TTS#2

19patientsinthe1.5mgbiddose | 18 patients in the 5 cm?2 dose

18 patients in the 3.0 bid dose 18 patientsinthe 10 em2 dose
13 patientsinthe 4.5 mgbiddose | 16 patientsinthe 15cm? dose
12 patientsinthe 6.0 mgbiddose | 11 patientsin the 20 cm? dose

The pharmacokinetics of rivastigmine were investigated after both treatments on the last day of
each titration period, except on highest doses when it is investigated on third day of titration (in
order not to miss plasma samplings in case of early drop-outs due to poorer tolerability).
Plasma samples were analyzed for rivastigmine using LC-MS/MS with a lower limit of
quantification (LLOQ) of 0.2 ng/mL. Standard noncompartmental pharmacokinetic parameters
were derived from the individual plasma concentration-time profiles using WinNonlin Pro.

The pharmacokinetic parameters of rivastigmine are summarized in Table 1 (capsule
treatment) and Table 2 (TTS#2 treatment). The mean (+ SD) plasma concentration-time
profiles are displayed in Figure 4.

During the application of TTS#2, a rivastigmine plateau concentration was achieved at a median
t.ax Of 8.0 hfor all TTS sizes. Exposure also increased over-proportionally with increasing

doses as displayed in Table 3, but to a lesser extent than with the capsule, in particular for
AUC,, .
24h

The inter-subject variability as assessed by the coefficients of variation (CVs) for the exposure
parameters of rivastigmine (C__ and AUC, ) was generally lower after the patch (CVs of 33-

48%) as compared to the oral administration (CVs of 39-68%).
V. Pharmacologic properties

TTS#2 shows improved pharmacological properties when compared with a capsule formulation
as shown in standard animal test and in clinical trials..
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Table 2  Descriptive statistics of pharmacokinetic parameters of rivastigmine |

following TTS#2 application

ENAT13 Cinax tova AUCqus AUCaa 1y
{ng/mL}) {h) {ng-h/mL) {ng-h/mL} {hy

5 cm® (9 mg Joaded dose) &
Mean £ 5D 2668+1.15 456 £ 16.6 4561 16.6 na
Cv% 43 38 36 na
Median 266 8.0 483 48,3 na
Min 1,19 0.5 19,7 19.7 ng
Max 4.63 12.0 749 74.8 na
N 18 18 18 18 na
10 cm® (18 my loaded dose) -
Mean + SD 757 +274 123+41.0 123 +41.0 na
CV% 36 33 33 na
Median 775 8.C 121 121 na
Min 2.78 3.0 58.5 58.5 na
Max 12.0 16.0 189 199 na
N 18 18 18 18 na
15 cm? {27 mg loaded dose)
Mean £ SD 13.8 £6.58 226 £885 226 £85.5 na
Cv% 48 38 38 na
Median 156.6 8.0 243 243 - na
Min 432 30 93.6 936 na
Max 25.7 16.0 348 346 na
N 16 16 16 16 na
20 cm? (36 myg loaded dose)
Mean £ SD 19.0£8.04 339 %138 397 2 154 340 %0687
CVv% 42 41 39 20
Median 174 8.0 323 368 3.24
Min 7.55 0.9 140 180 260
Max 33.7 12.0 529 598 482
N 11 11 11 11 11

1a = not available
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Table 3. Extent of rivastigmine exposure increase with increasing dose

rivastigmine Capsule TTS#H2
Dose Crax AUC,4, Cnax AUC,4;,
x2 x2.6 x4.3 x28 _ %27
x3 x3.8 x7.3 x 52 x 5.0
x4 | x7.3 x12.2 x7TA4 x7.4
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Claim

1. Rivastigmine for use in a method of preventing, treating or delaying
progression of dementia or Alzheimer’s disease, wherein the rivastigmine is
administered in a TTS and the starting dose is that of a bilayer TTS of 5 cm?
with a loaded dose of 9 mg rivastigmine, wherein one layer:

has a weight per unit area of 60 g/m? and the following composition:
- rivastigmine free base 30.0 wt %

- Durotak® 387-2353 (polyacrylate adhesive) 49.9 wt %

- Plastoid® B (acrylate copolymer) 20.0 wt %

- Vitamin E 0.1wt%

and wherein said layer is provided with a silicone adhesive layer having a

weight per unit area of 30 g/m? according to the following composition:

- Bio-PSA® Q7-4302 (silicone adhesive) 98.9 wt %
- Silicone oil 1.0 wt %
- Vitamin & 0.1 wt %.
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