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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 release 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.
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Tests with active ingredients for the treatment of Alzheimer's disease have surprisingly
shown that a line of silicone adhesive can be applied to a 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 -
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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 includes 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 materlals may be
used. For example Polyethylen-therephthalate (PET), Polyethylen, Polylpropylen
Polyurethane, etc. may be employed.
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antituberculosis agents (tuberculostatic agents) or also chemotherapeutic agents against
tropical infections, diuretics, spasmolytics, cardiovascular agents, e.g. sympathomimetics,
antihypertensive agents, cardiac stimulants, e.g. cardiac glycosides and digitaloids,
parenteral sugar therapeutics, analeptics acting on the central nervous system, geriatric
agents, tonolytics (of striated muscles), anti-Parkinson agents, cytostatic agents,
immunosuppressants, tonics and vitamins, according to B. Helwig (Moderne Arzneimittel),
1980.

Preferably active ingredients are selected from the group consisting of a-adrenoreceptor
agonists, B-adrenoreceptor agonists, a—adrenoreceptor blockers, anesthetic analgetics, non-
anesthetic analgetics, androgens, anesthetics, antiallergics, antiandrogens, antianginals,
antiarrhythmics, penicillins, antidiabetics, antihistaminics, antimigraine agents, hydrated
ergot alkaloids, Ca++ antagonists, serotonin antagonists, platelet aggregation inhibitors,
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desimipramine, clomipramine, ketimipramine, opipramol, amitriptyline, nortriptyline,

reserpine, aromazine, chlorpromazine, fluopromazine, methopromazine, trimeprazine,
diethazine, promethazine, aminopromazine, mepazine, pipamazine , maprotiline and
memantine.

Preferred antihypertensive agents include oxprenolol and metoprolol.

Preferreably, active ingredients are selected from the group of anti-demantia drugs, such as
rivastigmine, donepezil, galanthamine, selegiline memanitine and the pharmacologically
acceptable salts of said active ingredients.

Preferred cholinesterase inhibitors include tacrine, rivastigmine, donepezil, galantamine,
physostigmine, huperzine A and pharmacologically acceptable salts thereof.
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respect to the individual composition and to the thickness of the separate layers.

In a preferred embodiment of the present invention , 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%-wit.

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%.
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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 5
to 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 to 450 ngeh/mL, particularly preferred, the TTS provides a mean maximum plasma
concentration of rivastigmine of 2.5 to 20 ng/mL from a mean of 4 to 12 hours after
application with an AUC,4, of 45 to 340 ng-h/mL.



active agents. Suitable active ingredients are the
ones identified above. In a preferred enbodi nent, the
w0 e®egadT | ayer further conprises auxiliari esPGIUR086039557
fillers, antioxidants, colorants, skin penetration
pronmoters and / or preservati®&es. Such auxiliaries are
known to the expert and nmay be sel ect ed from st andar d
text books, see in particular Fiedler's "Lexicon der
In é"'fdrfh%? %Hb%dbmeﬁ hoE@hiyi tA8. po@ﬁér%étﬁ?%ﬁfalnlsgl%@ é’dﬂge lngredlent(s) but
ok of Pharmacéuti cal” Exci pi ents" Wade and
a|SQ/@lp|Sé\COl§jadl’(e§ngde[rhe contents of which are
i ncorporated herein by reference. In a particularly

In é’rf@ilﬁ,frré%‘ée@t”w 'lr{\'rréﬂﬁon bRSide8se e WhicﬁYﬁéorF&@&&' B a@Fve agent a
anti oxi dant, such as a-tocopherol, Ascorb I mtat

choliestaiags dphitito yairfepey PbIphaimeacerielly qcﬁe%tablﬁesfaitr fgen, for use in the |
pre®RBeA] fB&ent SadIRPEPrOYEsiGY Bf dénfdHigl NS a skin

penetrat| on pronoter such as Transcutol, dycerine,
ycerine-esters, Fatty-acids, Salts of Fatty-acids
In aAfEBh%r aspeel; Higlipvsntien arﬁvaftes FMEHPH Epigipe PERvention, treatment or delay of

prodte8alh NabMeRtia 8SdRlated Bith adliMon'd &@é&s%pi}ﬁ'a §§t§j§6tsin need of such
rea, etc.. In a preferred enbodinent, the ratio of

treafrReRik WBish comprises pdministeringde saicheihiagt @eherapentiqally effective amount
of bh¢TQeWH@ﬁnln% ra’ee@% hictide dYefl &f %bﬁ’nel%?ér&‘@ee Nnidibitort & free or

. In a preferred enbodi nent, the TTS has an
phagawwyfa@ma@esawom cn@ preferably > 10 N 10 cng .
In a preferred enbodi ment, the TTS has an adhesive

In affQFte&T #5pdQOthYidenEBR Rfvﬁfe@raarhleﬁho& f@rQthﬂeQ/eﬁWn Tﬂéﬁtment or delay of

adhesi ve force i s determ ned accordi to standard

pr °$’P6%%8fr/é§ cigegs digeagraificd Pdectiim “P%O suchjreaimenty which comprises

adrrﬂrﬁ:@ffeﬁﬁgﬁ &dsﬁd@%jé&ﬁﬁﬂweréﬂé@n&T?eﬁé&lv@ a%ﬁt bAR gﬂ'SQX/hlé’h IrRorporates
particul arl Ere erred 5 to

as %F'\é? @9%& cOpisaieRasR inhibier infree o eb@ra@@eat'qaﬁhﬁcwiawﬁﬁﬁlt form.

pl asma concentration of rivastignmne of 1 to 30 ng/nL
Thef hamofactomaiiofef TPS ecdrfingaditite dléraion 3y b addodiplivhddlindhy method

f 25 to 450 ng h/m _, particularly preferred,
knowh’lngﬁ@kglpg\p?@@g a mean maxi mum pl asma concentrati on
rivastigmne of 2.5 to 20 ng/nL froma nean of 4 to
In afﬁrtﬂi&?rtﬂsﬁeaf therinvention provides a preferred method for manufacturing a TTS. This

method comprises the steps of
a.) manufacturing of the active ingredient in adhesive solution
b.) coating of the active ingredient in adhesive solution
c.) 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



application with an AUC24h of 45 to 340 ng*h/nL.In a

further enbodi nent not only the polyner matrix
w@owas4s7 t he active ingredient(s) but al so theCT/US2006/039557

silicone adhesive layer. In a further aspect, the

i nvention provides a TTS which incorporates as active

agent a cholinesterase inhibitor in free or

pharmaceutically acceptable salt form for use in the

revention,,treatpent or del of progression of o
In st AeRSCY hedMEpioOVEERBdTS daraiTsicaR 355Ke [Adksrianb svastigmine
in feeeniiab@dorf @haridepticalle Hccetabler At TBIAY 4Md gﬁivﬁﬁ’ngolfspecific plasma
géfrrg%g{ess! on of d_errent! a associ ated with Parki nson S
con @%.in a subject in need of such treatment, which

conprises administering to said subject a _
Litti¢ has heeupilslishéd inedetaicdri measagminels Mbptairhaseutibaigioperties in humans.
It is! nc;ﬁ&por ates as acbt [ \{)e aﬁﬁgt a cholinesterase _

'S IrARPY; A6 CAMPIFP RSP Aal YRa ket fouad (At dide apataltmlised mainly through
hydriolysi® byl estérabes, ther acksp @Bl butytf chBiRRldadE SHONAIEBIa8ma half life of
1K metBod far tthe %r evention, treatnent or del ay of ,

B ol SUPIBH 8PSy HEMIfeRnd: SyRtYaissBetRRoliss P diow higve found that a
TTSnegdaining Siektigrhiad M@ be pHHGIRdCRIA BPARadols THrep&lied % g., better
tol tg.@al d subject a therapeutically effective anount of
olerg S which incorporates as active agent a )

chol i nesterase inhibitor in free or pharnaceutically

The doeefitrattiue Balides HTTE cORPrieMY Wsaetive ingBedint Aivdstigmine in free base
cor di to th i.on may be acconplished in any

or pﬁ%{‘}?%“&kﬂ‘%ﬁmC‘Eﬁ&?ﬁ%g@ﬂf‘%mﬂg@fv 6 BIgan W ERRiARSFa concentration of
abowtsipe B0, ng/mEfrbrm \eanéarnsr dpoay? @ese Rowts after aficamhhod for
manufacturing a TTS. This nmethod conpri ses the steps t
. uf act urin the active ingredient in ==
he diyeButn S BbiE D s, oPRiFien 5 ik rsseemighestinine in fros
base mraqbim_eehaf&e_uﬁcéllgt iaoteptable ldﬁadi: rfgrng)f havigg aﬁt hiéan maxir?um plasma
| | | slve solution ad.) nmanyfacturing o L
condeBER ke s HDEE UL BB b BBl S48 otk sptcaton
and sin iAtifh@4hdbesbuet 26| tat 480 righ/niLaafteatégatsd “Qbe (i.e. once daily)
admiisiizgone adhesive layer to the drug in adhesive layer

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)

e the type of the adhesive layer

» the dimension of the patch

ATTS may be formulated with following 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 slow)



g.) Punching and Pouchingln a further aspect, the
i nvention provides a TTS conprising as active
WO pgreeident rivastignmne in free base or PCT/US2006/039557
pharmaceutically acceptable salt formand providing
specific plasma concentrati od.- Little has been
published in detail on rivastigmne's
bi ophar maceuti cal properties in humans. Lt i.s rapidly
. nd that it is
tﬁﬁ?é@??ﬁ?ﬁ@%ﬁﬁ?%@%ﬁam@?m %grs by esterases,
., acetyl and butyryl cholinesterase and has a
%‘?Cg@ﬁ*ﬂ firedtirasp mfetaksfism hour. 1t is subject to
pre system ¢ and system c netabolism W now have
hﬁ‘ﬁla erlfin SRRk Ng rivastigm ne may be
produced W t tageous properties, e.g., better
tolerability. The invention thus provides a TTS.
* Reslvee epplisgtiesintarvalse i ngredient rivastignine in free
base or pharmaceutically acceptable salt formhaving a
Sudﬁeé’s’beﬁﬁxmwrBepb@s%WedCfﬁn&ﬁﬁ‘déjatlh Qﬂ%d)fdlsggl%’d %esttso S0, in water or if
froma nean hours a
desﬁ@‘bl"lh?ﬂﬁ’lﬂdws THe artiligiehgassic jtiges.her provi des a TTS
conprising as active ingredient rivastignmne in free
LitlORSE been PHBISHBE Dt rehdtid ¥mBSoRRPEIRR! & e%@%ﬁ‘orf‘rﬂéﬁbﬂ?é%d‘vﬂn@a release
mean maxi mum pl asma concentrati on o about 1 to _
at apie-Weteried dimeeefia einolas trreataddopgs Iebaetivesigests. There exists a need
for ﬁ&ﬁ'fbrﬁﬁﬂét%ﬂs%ﬂ:h%e%ﬁn%@al@fac H%Ie25 to 450 ng*h/n
a ter repeated "QD" (i.e. once y) adninistration.
erson skilled in art is famliar how to produce a
Aﬁehe CREVE IRPUNBeWahGYR NawrTPHedithat ddtmpopsikeite eeadupe sef B rapable of

relea&h%j bed sp8cifid ﬁmé‘ﬂ ild., @ifPa %ﬁie%te?aytm&g ﬁM‘éha Bhﬁﬁﬁ%eutlcal active agent
iles ma e obt ai ned by vary

BYFpag?fttHBPfYW ¢He %“PF*@E‘“QAIMd'ﬁQﬁpe%%@WdOfctbﬁrp-‘@ﬁ@?ﬁt@tlon and type of

|onsep@sentﬁd"ﬂhe"b’ﬁsﬂbﬁntéﬁ%aﬂ@ﬁ%‘&hm@ﬁt | IWO(?(ESGCH laﬂéjéﬁd h¥droxyl ions, i.e.,
the type of the adhesive |ayer

active a ent
indegengdsidly &:hﬁg)q%q [9RSS, and also independently of enzymes, present into the
surrounding body fluid.

According to the present invention, rivastigmine may be used in the form of the free base or
a pharmaceutically acceptable salt thereof. Preferably, the free base is used.

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 concentration in the blood plasma remains at an acceptable level for a

therapeutic effect.

For example, for rivastigmine, dosages in the range of 1 mg to 12 mg of active agent per day
for a 70 or 75 kilogram mammal, e.g., humans, and in standard animal models, may be
used..



A TTS may be formulated with foll ow ng aspects in

mnd: the tinme until the release of active agent (Il ag
wao peve/oor0del ay tinme) the rate of rel ease of aRCT/U82006/039557

agent (fast or slow) the duration of release of active

agent (long or short) Redueildg first-pass netabolism

| nprove conpliance of the patients Reduce application

i ntervals Such aspects may be observed in standard in
Thé’TTS @f ﬂ‘leslﬁ(}’e%ddﬁgh %20%@ <. § trfé rlﬂgnlngbagPg%ﬁng@;au?%yeﬁﬁaa?h%‘é&ncal forms
for Eatﬁnt%wmméawé@ rﬁal@mpresthe@ Oﬂmd‘PSﬁ of A active paergper day, leegl, at specific
tlmépsf ES %zaif é!ﬁér?nﬂ' tﬁ@e’e{ %Pﬁg%nﬁﬁlf’ggé\’: \ﬁ/gp gu%lféﬁﬁ'ﬁ&r fs gtﬁ%@g ‘i’cgerablhty of rivastigmine
may, be inlroderk g thiseayealio & highar stedingfdese andla reduced number of dose
titratiGh Biab@t i ons which are commercially acceptable. After

extensive testing, we have now found that it is

p053|ble to produce a TTS capable of releasing at a
A ingirased telefabitdy of rivastigmiinen pepvidiegredoyaibie sgpnenositings thavebe mbserved in
starRAd BRABHEsEANAAE biniG RNt o active agent mixture,

e.g., substantially i-ndependently of the concentration

and type of ions present in the gastro-intestina

environnent, e.g., hydrogen ions and hydroxyl ions,

i.e., |ndependently of pH, phosphate ions, and al so

i ndependently of enzymes, present into t he surroundi ng

body fluid. According to the present invention,

rivastigmne may be used in the formof the free base

or a pharmaceutically acceptable salt thereof.

Preferably, the free base is used. The exact anobunts

of active agent doses and of the TTS to be

adm ni stered depend on a nunber of factors, e.g., the

condition to be treated, the desired duration of

treatment and the rate of rel ease of active agent. For

exanpl e, the anount of the active agent required and

the rel ease rate thereof may be determined on the

basis of known in vitro or in vivo techniques,

deternmi ning how | ong a



particul ar active agent concentration in the bl ood
pl asma renmai ns at an acceptable level for a
wao b@rapaoti c effect. For exanple, for rivasti ghr@TEs$2006/039557
dosages in the range of 1 ng to 12 ng of active agent
per day for a 70 or 75 kil ogdédm manmal, e.g., humans,
and in standard ani mal nodels, nmay be used..The TTS of
the invention allows, e.g., the manufacture.of once a
ay pharnmagceutical for for patients who have to take
The?fge{og‘”?%ﬁ‘ﬁn'grﬁ@n%l&ﬁm@fes &ﬁs%? NRINYRdien: per day, e.g.,
at specific tinmes, so that their treatnent is
EXANIPE | fi ed. Wth such conpositions tolerability of
rivastigmne may be inproved, and this may allow a
L ghe tarting dose and a reduced nunber of dose
. Tfél ?F%”C@?P steps. Aincreased tolerability of
rivastigm ne provided by the conpositions nay be
Thedblfosvingeexeanmplary assisawereactnaitiet @8ing tae Bhalinestbiak aiibitor rivastigmine

trial follow ng_nop-limti exanpl (llustrate
preseL R LS 1S HeRER Ehe teoT beRPiad Pun e 31 ey
exenpl ary tests were conducted using the
TTSc#bl Suksdtaby asdions hiithi 4 oreigtit v@s tuninaree giradsgmi2 havih@rme following

., For the tests the followng two TTSs
Com\i/\;/é?'{e'&ﬁvrvé%j)?g%g%$TS #1: Substrate portions with a

_ weight per unit area of 60 g/n2 having the follow ng
rivastigmingi tfresrbase)y e produced: rivasti gmi B0.00Wt%e base)
30.0 wt-% Durotak(r) 387-2353 (polyacryl ate adhesi ve)

Dufbda : | yl ate cop rg, 20.0 wt-%

u\ﬁ tkg@mﬁ‘é&y%ﬂoﬁﬁ/a%@%éﬁ@e%g‘éf Substr at e%%% %ns wer e
produced in the formof a bilayer, one |ayer of said

Plagiojd® B (agyptecsppebiieny to TTS # 1. Sai @0l0awted i s

provided with a silicone adhesive |ayer having a

vitameih@let per unit area of 30g/n2 accordighg,t® the
foll ow ng conposition: '

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 oil 1.0 wt-%
Vitamine E 0.1 wt-%

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

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: 10cm2



Bi 0- PSA(r) Qr7-4302 (silicone adhesive) 98.9 wt-%
Silicone oil 1.0 wt-%Vitamne E 0.1 wt-% The .

wa@ aioane4don sol ubility of rivastigm ne in fornPOf/UB1086/039557
free base in the silicone adhesive is about 5% w. I1.
Det er ni nati on of adhesive forée The adhesive force of
both TTSs was determ ned by nethods known to persons
skilled in the art taking into consideration the

- Tesbplhienetegl detail s: - Size of substrate portions: _
10cn2- Test plate: steel - Peeling angle: 90 - Peeling

] m n For both TTSs the adhesive forces
'P%Eﬁ%qlﬁ Igure 1 were obtained. The chart of Figure 1
clearly shows that coating the acryl ate adhesive

- Pesting $peedi 800ram#nihi cone adhesi ve layer significantly
increases its adhesive force. rivastigmne in thle form
[ e [ jguid at_.roomtenperature. It was _
For S £ USR8 9k Bt ' mhRRIL b cine nat e 1
clea(lypl showesi thet )coBfjingnttien acrytade oihasive gn@AX6eWith a0kiliddiHel ¥@hesive layer

' S rate with | ow adhesive force is
sugniffﬁg@tﬁlggﬁg%sneg’«t %%%lv%iqrﬁeg an additional silicone

adhesi ve | ayer the adhesive force is about five tines
rivastigaiineofn thec torpactilis dre€Titisei shimutd atidédn admbediture CRNGas therefore

' | A ' P ti operties In order to i
nee i B ol bherind po B ASFBERRe EamorBRa0 -t of active
ingreglientcé reeibaltdte siitheloagdhesiaé farce $s &mrsicmaihitgwﬁ%:enéing an additional

- . ' f ori. tigm t hrou

sioqr) FARRNE B BCHRT R le80e ek i 2ok e imen JBsels a coupaepble TTS

withew addional SlliSsne fdhesiveilayeper meati on tests the fol | owi ng
condi ti ons applied:

[ll. 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 full-thickness human skin and the EVA nenbrane
were respectively introduced into a nodified Franz
walpdofmedison cell. The diffusion surface area waBCI/USH06/039557
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Conf*rwﬁ@tﬁ@#ﬁ%eﬂbﬁ@%m h |fwl ménmrhﬁrmn skia, Manesly st doth TTSs do not

dlfférWItWig@arBW%Ir%hﬁe nepé&%‘rgéé/ ed betweenthe two TTSs

Figure 2). The rences are likely to be
ue to the use of a biol O%I cal material |ike skin and '
Surer&ngév e @JPBI'%%T'H@M Hhe 1agdiipnalisilisone Edhesivm dayver es frgr influence on

actiRXAgRIdRNIbEHRIa88H MRSugl thBaki fol licles. In order to
el imnate variations caused by the use of biol ogi cal

mat erial the perneation tests were repeated using

AcogitinG ocihg) P riBYRAICE A Se hdingh épn'fwalyr isher adsiyarforce while

retalrfhgﬁh@#lbﬁiﬁal%%fdahrfhér’éﬁ)ré badidiige®bt ai ned with
| -t hi ckness human skin, nanmely that both TTSs do

iffer wth regard to their perneation properties.
V. '%‘LWB‘PF%‘T' HYCProRaieSappl i cati on of the additional

silicone adhesive |ayer has no influence on active
An opegr-lebéle parafielrgreads, Ifenr-ﬁérroaugbcéridmgs&bsré-prés@rﬂbﬁbllﬂgsﬁ@y evaluating
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capsuier eft osteadye spate dinc edtierity/. wﬂh&ﬁﬂlﬂ@%bd@é‘dec AheRRers @fsease was
con egdpen-l abel , parallel-group, four-period, ascending

?ﬂ% -proportionality study evaluating TTS#2 5 cn2, 10

cn2, 15 cn?, and 20 cn? and 1.5 ng, 3 ny, 4.5 ng, and
PatiéntaglidginDsdtk @itb mgitd) 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 results.

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:



capsul es at steady state in patients with

m | d-to-noderate Al zheiner's di sease was conduct ed
woa07/064487 di agnosed with mld to noderate Al zhRCTES2086/039557
Di sease were random zed to either TTS#2 or capsul e
treatment. The criteria for-infelusion were: male or
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Thetﬂﬁa"rrﬂbb&d'he(tlbﬁ ofrivd8tigripk Wé?e mvéﬂlg@téﬁmr%@ﬂﬂ’réalménlsrbn the last day
case of earl drop-outs due to poorer tolerabj

of qacastﬁ@@tlgarpaﬂe@ el SRighest doass Wheadt Ig 'HY‘%%'QGE%C‘ %p third day of
tﬁrah@h gﬁ/ &@et‘%éth’(oamk@‘c’lﬁésnhé @bhpmfgsqmaégsbfdfce‘ﬁrlyctﬂoﬁieb@ue to poorer
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parﬁm%&% VATe reriype Teartmiei PetIduAl Pl fow@gﬁém%ﬂme profiles using
WiriNoRat PRNt) and Table 2 (TTS#2 treatnent). The nmean (+
SD) pl asma concent ration-tinme profiles are displayed
in Figure 4. ing the_appljcation of TTS#
The, POGSTHCGRIRIE FPEERErSc h CURY IO O TR EYe Jblg 1 (capstie
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During the application of TTS#2, a rivastigmine plateau concentration was achieved at a

median tnax of 8.0 h for 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 AUCqp.

The inter-subject variability as assessed by the coefficients of variation (CVs) for the
exposure parameters of rivastigmine (Cpax and AUC,4,) 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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N 18 18 18 18 17 18 18 18 18 18 18 4.5 ng bid (9 ngy

per day) Mean + SD 15.7 + 6.68 50.6 25.0 50.4 + 25.1
wa2003/0643026 10.6 4.12 39.8 + 20.4 39.7 20.5 PCOBES2006/039557

0.46 90.4 + 45.1 CV% 43 49 50 15 39 5 1 52 22 50

Median 15.6 1.0 46.5 46.5 1.-68-10.9 1.5 38.2 38.2 2.02

84.7 Mn 5.44 0.5 24.2 23.8 1.30 4.55 0.75 15.0 14.7

1.52 41.2 Max 25.5 2.0 119 119 2.27 19.8 6.0 93.6 93.6

3.14 213 N 13 13 13 13 13 13 13 13 13 13 13 6 ng bid

(12 ng per day) Mean SD 30.2 14.8 82.1 31.1 82.1

35.2 1.75 0.24 19.3 9.29 68.3 28.2 70.0 +28.6 1.93
Tahleo'l 27Desgriptive sdatistics of phagmacokirsetic parametersof rivastigmine

g/.egleagﬁ Ww%lif!?%g.aé’c?%éﬁ?'l‘s;??lg 3318.06200%572238. 7

30.7 1.49 66.4 Max 66.0 2.0 131 131 2.24 36.9 3.0 112
114 2.43 242 N 12 12 12 12 12 12 12 12 12 11 . 12Table

of E¥&Ast i gmi ng fb) | owi ng "H’TS#Z 35@1 3 (t;f)

Dl ovi et on, B
I AUl AdSTU F\Ilullll_} \II} \Ily LLLAR AR =Y |
5 emde Mg lepded desp) 5 cm (9 ny | oaded dose) Mean SD 2. 66
Maant5DA5 6  16266451% 16.6 na CVoAP43 786 36 rasaEh an na

C¥%66 8.0 48.3 4833 na Mn 1.19 0.5 39.7 19.7 rfd Max na
X183 12.0 74.9 ¥% 9 na %7 483 483 na
0.5 19.7 19.7 na
Max 4.63 12.0 74.9 74.9 na
N 18 18 18 18 na
10 cm? (18 mg loaded dose) :
Mean + SD 7.57 £2.74 123 £41.0 123 +41.0 na
CV% 36 33 33 na
Median 7.75 8.0 121 121 na
Min 276 3.0 58.5 58.5 na
Max 12.0 16.0 199 199 na
N 18 18 18 18 na
15 cm? (27 mg loaded dose)
Mean £ SD 13.8+6.58 - 226 £ 85,5 226 +85.5 na
CV% 48 38 38 na
Median 15.6 8.0 243 243 - na
Min 4,32 3.0 93.6 93.6 na
Max 257 16.0 346 346 na
N 16 16 16 16 na
20 cm? (36 mg loaded dose)
Mean + SD 19.0 £ 8.04 339+138 397 £ 154 3.40 £ 0.67
CV% 42 41 39 20
Median 17.1 8.0 323 368 3.24
Min 7.55 0.0 140 180 2.60
Max 33.7 12.0 529 598 4.62

N 11 11 11 11 11

na = not available
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Dose ax AUC2411 Cmax AUC24h x 2 X2.6 x 4.3 x 2.8 x 2.7
X 3x3.8x7.3x52x50x4x7.3x12.2x 7.1x
wQ 20T 1. A Transdermal Therapeutic Syst enPCTTS)006/039557

conprising a) a backing layer, b) a reservoir |ayer

conprising one or nore pharnmd®eutically active

i ngredi ents and one or nore polynmers, c) an adhesive

| ayer conprising a silicone polymer and a tackifier.

2. TTS according to claim1l wherein the backing |ayer
ctive ingredient-inpernmeable 3. TTS according to

claim1l or 2 conprising an additional detachable

1. ArahRSddnvel Tiaeutié SySleh(FTEPBBNpAdiING @) a backing
| ayer, b) a reservoir layer containing at |east one
pharmaceutically active ingredient in the formof a
BbI 3/ RRGKINGIBYSTx and c) an adhesive |ayer that has an
adhesi ve force between 10 NN TTS and 100 NV TTS. 5. TTS

ﬁﬁ@fsébﬂ@irtlé%{eawmﬁﬁsiﬁd 8hdTBr rhofelpharmabaitRsiyeddtivé thardlients and one
that the active ingredient has a saturation solubility

of IERCPRYA®[E opwt., preferably |less than 10% wt .,

and nost preferred of- 2 to 8 w., in the silicone

aphesadtesive laykl Soraptsmiga Bidcdre poNm&H anel AiabRifidr. t 0 4,
characterized in that the silicone adhesive |ayer does

uce active, ingredi en erneation.frogmthe reservoir
2. IS SR PGS R arsin By SRS o B e i R rgbereable
according to any of clainms 1 to 5, characterized in
3. Th8tactérdingitbictaimed calhwesiprieingayeaddii@aalaletashghit ppetectiveilayer.
area in the range of 5 to 60 g/n®. '

4. ATTS comprising
a) a backing layer,

b) a reservoir layer containing at least one pharmaceutically active ingredient in the form

of a polymer matrix and
c) an adhesive layer that has an adhesive force between 10 N/TTS and 100 N/TTS.

5. TTS according to any of claims 1 to 3, characterized in that the active ingredient has a
saturation solubility of less than 15 %-wt., preferably less than 10%-wt., and most
preferred of 2 to 8%-wt., in the silicone adhesive.

6. TTS according to any of claims 1 to 4, characterized in that the silicone adhesive layer
~ does reduce active ingredient permeation from the reservoir layer through the skin by no
more than 40%.

7. TTS according to any of claims 1 to 5, characterized in that the silicone adhesive layer
has a weight per unit area in the range of 5 to 60 g/m2.

8. TTS according to any of claims 1 to 6, characterized in that the active ingredient is
selected from the group consisting of a-adrenoreceptor agonists, B-adrenoreceptor
agonists, a—adrenoreceptor blockers, anesthetic analgetics, non-anesthetic analgetics,
androgens, anesthetics, antiallergics, antiandrogens, antianginals, antiarrhythmics,



8. TTS according to any of clains 1 to 6,
characterized in that the active ingredient is

w@edoeos4ad’ from t he group consisting of a-adr enpCEUSIIEO39557

10.

11.

12.

13.

14.

15.

16.

agoni sts, b-adrenoreceptor agonists, a-adrenoreceptor
bl ockers, anesthetic anal get2@cs, non-anesthetic

anal geti cs, androgens, anesthetics, antiallergics,
anti andr ogens, anti angi nal s,

paemcn o ﬂ%&&spgmhﬁér%%inﬁ% aﬁﬁ]ﬁg%ﬁ@%ﬁé@ ydrated erclgot alkaloids,

PsEAm Ares 1 gral he
Gaeal cardagorGds;+ aﬂtcaqdnl sastagsmstetonplatemht agggnegatg)n inhibitors, .

l.at el et g [ rs e
ShBbEh P RO, TR SioshBohEoDRERDR0LS  rormoncs, ant-
depmentin@gentant i denenti a agent. 9 TTS accor di ng to any
of clains 1 to 6, characterized in that the active

RORERUERY, G3aflbr BRE 118, R ARGURARTALE " fetlE ingredient is

| gm ne,” donep
sﬂlamisfnogmme,grdrunoemzslstmgﬂofataxtnphanvahghmm cxh:lnlepezil galantamine,

ARG 5B b ST Bharyafoed o EpREbBEaR RREr

ingredient is selected fromthe group consisting of
TTS/ascmrglmgnte amdof cladss i1 ¢iei §rechayanteripedt iarthatathe. adtive ingredient is

%el cltea er{‘n?lie]grohﬁ ?ﬁﬁetﬂ{g c}f I?lgaﬁirgﬁ"ﬁl’?éjéﬁ?mgsﬁb%e hlydrogentartrate

he resérvoir 1ayer
pol ymer chosen fromthe group consisting of
PES rdearding b sineof dhe precading | daims, chasatiadzeg intteal, the reservoir layer

gc%%ﬁlsggbé'téfol gls’ch?%ny %E»Efiﬁéké}eﬁlp onsisting of ﬁolxdlmethylsuoxanes

rene-| ene-s rene | oc COp yners or tures
dnyiaieef metmmtes,vewsgmtwem ndlytvitenesi Ard stypeneripeprene-styrene

gkoéo o %etrg R&t s 1A cﬁ"r%g g %ﬁ\bﬁ%d with resjns.
Rtk o BRI

ar acCer zed sel'ected from
the group oonS| stl ng of Si I | cone oils, glycer,
EE$ ercsonginghiad cog exfathe doreessiing gleinss, CW%F%@&I@ﬂe’ﬂyﬂhat the tackifier is

%&g&g{g@p{n ‘Prﬁ-:lEQ o‘:o?t r%lgtn’?%/ o %ﬁ:@ﬁ& Qﬂls MetyBYAneESstefs QF‘ hydrogenated

dro énat ed Wod
Estnea@ds;f h%@ﬁlmetyleﬁ@OhQin&S@bﬁﬁﬁeﬁ%tH g9@r1ated ddathyl 1'%Ster of Wood

ﬁ’n agCRl db Pkl ﬁ%{drb#ér}?téw PeGd Rdsied EBtetd EHf Rb&n, etc. and

tive is chose e group consisting of
mmblnaiwesofﬂpsend resins. 14. TTS according to one of
the preceding clainms, characterized in that the active

g8 to claim 11, characterized in that the additive is chosen from the group

consisting of silicone oils and resins.

TTS according to one of the preceding claims, characterized in that the active ingredient

is also contained in the silicone adhesive layer.

A TTS comprising as active ingredient rivastigmine in free base or pharmaceutically
acceptable salt form and providing a maximum plasma concentration of about 1 to" 30
ng/ml from a mean of about 2 to 16 hours after application .

A TTS comprising as active ingredient rivastigmine in free base or pharmaceutically
acceptable salt form and providing a maximum plasma concentration of about 2.5 to 20
ng/ml from a mean of about 4 to 12 hours after application .



Is also contained in the silicone adhesive |ayer. 15.
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provi ding a maxi mum pl asma concentration of about 1 to
30 ng/mM froma nmean of abou12 to 16 hours after
application . 16. A TTS conprising as active

i ngredient ri vastl gmne in free base or
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18.

19.

20.

21.

concent atron o
aicasptablareatnfoph arsohaving ap ALIChoefrabodf 2% to &fj@mg&fdm ter repeated .
oﬂz?e dfﬂy]a_gﬁm%?%%s' ng as active ingredient
[ rgmne in free base or pharmaceutically
accept abl e salt formand having an AUC24l11 of about 25
AoT'ﬂSccon‘gmhmm as attiver ingegoient @uasjm@“éneugm ffrge base or pharmaceutically
{ | \VA e
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and/ Wemiagiinere and I\/brrantl ne. 20. A process for
manuf acturing a TTS according to any of the preceding
clai t f n {u
ool TR Rt I EOTTSE oBFRCkY R (L e recbihy ciaims
EQrapriing the stapgraddi ent i n adhesive solution ¢) drying
of the active ingredient in adhesive solution d)
E?Wélﬂﬁédﬂurrir@gof@ﬁe &&ﬁe%drb&i@ﬁ‘tﬁn adhawe@igphut i on e)
coating of the silicone adhesive solution f)
| am nating of the silicone adhesi ve | ayer to the drug
Ph cgawwﬁae peMeringpdieNhBRARESRPBching . 2 1. A

met hod for the prevention, treatnment or delay of
By aiyiRg of 18 aefive’hgikraiomemn sihdbise asiatiorn

d) manufacturing of the silicone adhésive 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 .

A method for the prevention, treatment or delay of progression of Alzheimer’s disease in
a subject in need of such treatment, which comprises administering to said subject a
therapeutically effective amount of a TTS according to any of claims 1 to 17

22. A method for the prevention, treatment or delay of progression of dementia associated

with Parkinson's disease in a subject in need of such treatment, which comprises
administering to said subject a therapeutically effective amount of a TTS according to

any of claims 1 to 17
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