TRANSDERMAL THERAPEUTIC SYSTEM

Deseription

The present invention relates to rlvastigmine, In frea base or pharmaceulically acceptable salt form, foruse in
a method of preventing, reating or delaying progression of demenlia or Afzlieimer's disease, wherein Ihe rivasligmine
is adminislered in a Transdermal Therapeulic System and he stading dose is as defined in claim 1.

BACKGROUND OF THE INVENTION

Transdecmal Therapeulic Syslems {TTS) and their manufactire are generally knowa in the art. EP 1 047 408
discloses a TT'S contalning rivastigmine and an antioxidant, G8 2203 044 discloses a TTS conlaining rivastigmine and
a hydrophilic polymer.

These TTS have valuable properties, However, there is a need for fusther TTS showing improved properties,
In particulsr, there i 2 need 1o provide TTS toimprove compliance, athesion, lolerability andfor safety.

DE 198 18 108 A1 discloses a TTS comprising atleast one pharmaceutical astive agent and a neutralized acid
polyacrylaie pressure-sensilive adhesive, wherein rivasiigmine Is disclosed as a suitable pharmaceutical 2cliva agen).

Tse Francis L S et al, Pharmaceutical Research, val. 15, no. 10, {1998), pages1614 ~1620 discloses the
transderm#), oral and intravenows administration of rivastigmine fo minipigs,

Thus, itis an aim of lhe present invention to provide a TTS with improved compliance, adhesion, lolerabillty
and J or safety propetties.,

itis a further objective of the present invention to provide 2 TTS thal has a refalively large amount of aclive
ingredient and has an adhesive force to ensure safe application over the entite application period.

il is a furler objective of the present invention {o provide a TTS that has a relatively large amount of aclive
ingredlent withoul having an inadequafely farge expanse.

It is a furthsr objecliva of the present invention 1o provide a3 TTS that shows improved adhesive properties
without changing the release profile of the aclive ingredient.

itisa jucther objective of the present invention lo provide 2 method of lreatment and controlied-release formu-
latlon(s) that subslantially improves the efficacy and tolerabilily of rivastigmine.

Itfs a further objective of the present invention (o provide a method of irealmentand controllad-releasa formu-
lation(s) that subslantially reduces the ime and resources needed lo adminisier rivestigmine for therapeulic benefil,

Itis a further objective of the present invention lo provide a method of ireatment and conlrollzd-telease formu-
lation(s) that substantially improves compliance with rivastiomine therapy,

1l 1s a furlhier objecliva of the present invention to provide a methad of trealment and conliolled-release formu-
tation{s) thathavesubstantially less inter-individualvarialionwiih regard o pfasma concentrations of rivastigmine required
{o praduce & therageutic benefil withovt unacceptable side effects.

This is achleved by 2 TTS as defined in the enclosed claims.

SUMMARY OF THE INVENTION

Embodiments of the present invention are set out in the enclosed independenat ¢laim,

in one aspect, the present Invention provides rivastigmine, in {ree base or pharmaceutically acceptsble salt
form, for use in a method of preventing, trealing or delaying progression of dementia or Alzheimer's disease, whersein
the rivastigroine Is adminfstered ina TTS and the stariing dose is 2s defined in claim 1,

Figure % shows a bar chart illusirating the different adhesive forces of 1 TTS having an addilional silicene adhesive
layer (YTS #2) and of @ TTS having no additional silicone adhesfve Jayer (TTS #1),

Figure 2 shows a graph flusirating the different permeation rales of rivastigmine theough fulihickness human skin,
adminisiered by meansof2 TTS having an additional silicone adhestve layer [TTS #2) ora TTS having no additional
silicone sdhesive layes (TTS #1).

Figure 3 shows a graph illustrating the different permeation rales of rivastigmine lhrough an EVA membrane, 2d-
ministered by means of 2 TTS having an addition=) slficone adhesive layer {TTS #2} ora TTS having no addilional
siticone 2dhesive layer (TTS #1),

Figure 4 shawsagraphillustrating the plasma PK profiles folloving capsule (above) or TTS2 [below) adminislraiion

N Tesls with 2¢live ingredients for Ihe freaiment of Alzheimer's disease have surprisingly shown thet a line of
silicone adhesive canbeapplled foa paorly adhesivereserveir maldix, thus significanllyincreasing ihe adhesive properifes
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of the prepasation without affecting the thermodynamic properties of the TTS, i.e, without reduging the release of active
ingredient from the malrix and its permeation through the skin,

The findings of the tests on transdermalapplication of active ingcadients for the treatment of Alzheimer's disease
carried out by the applicant can of course be [ransferred to other groups of active ingredients. I can therefore be staled
in general that for many active ingredients an increasing proportion of aclive ingredient in {he adhesive polymer matkix
of the TTS sigalficantly reduces the adhesive properiiss of the TTS if said acliveingredfents are solld atroom temperature.
Usually, if the aclive ingredients are in a liquid state at room femperalure large amounts of so-called “thickening polymers®
{e.g. cellulose or polyacrylate derivalives) have to be added in order (o achleve mechanical processability of the polymers,
which results also in a reduction of adhesive properties

Inone emboadiment the present disclosure provides TTS comprising a backing layer, a reservoir layer containing
at least one aclive ingredient and a polymer, an adhesive layer comprising a sificone polymer and a tackifier.,

A TTS acearding lo the disclosure shows improved adhesive properties, Further, and very surprisingly, the so
obtained TTS has gssenilally the same release profile when compared with a standard TTS,

The present invention is further relaled o substantially improving the efficacy and tolerabilily of Hvastigmine,
by apptication of 2 TTS in the range of 2 to 50 cm?, said formulation providing a mean maximum plasma concenlration
of about 1 1o 30 ng/mL from a mean of about 2 to 16 hours afler application and an AUC,;, of ahout 25 to 450 ag-vmL
after repeated "QD" (i.e., once dslly} administration,

ATTSasused intheinventlonquite surprisingly shows improved tolerability, particularly gastrointestina{ adverse
events such as hausea and vomiling, refative {o equivalent levels of exposura (AUCy4,) of Exelon® capstle,

Unless indicated othenwise, the expressions used in this invention have the following meaning:

The term "transderma] therapeutic system” denotes any device that is capable to release a pharmaceulically active
ingredient through the skin. This includes padicularly seif-adhesive devices such as palches.

The lerm “packing layer” denotes the layer remole from the skin. This layer is preferably aclive ingredient-lm-
permeable. Any suilable malerial or combination of materials may be used. For example Polyelhyler-therephthatate
{PET), Polyethylen, Polylpropylen, Polyurethane, ete, may be employed,

The lerm Zeeservoir laver” denotes a layer conlaining one or more aclive ingredients in conneclion with one cre
more polymers. Ina preferred embodiment, the reservoir layer comprises an aclive ingredient in the form of a polymer
matrix

*++  Theterm“adhesive laver" denotes thelayerfacing the skin, Thislayer comprises a silicon polymerand atackifier,
_ The term "delachable proteclive layer* denotes the layer remole from the palch prior to lis application to the
sKkin. This layer Is preferably active ingredient-impermeable. Any suitabla material or combination of materials may be
used. For example siliconized PET, siliconized Polypropyien, sificonized Polyethylen, fluor-polymer cozted PET, fluor-
polymer coated Polypropylen, Fluor-polymer coated Polyethylen, etc. may be employed.
™ The ferm "polymers”, when used in conneciion with the reservoir Jayec of lhe active ingredient, denotes a
polymer selecled from the group censisting of polydimethyisiloxanss, poly-acrylates, , poly-isobutene, polybutenes and
slyrene-isoprene-styrene block copolymers or mixtures lhereof, respectively combined wih resins.

Preferred polymers o be used within the reservolr layer are selected fram the group consisting ofpolyacrylales
o.g. Durotak 2353 from Naticnal Starch.

The term "gillcon polymer” denotes polydimethylsiloxane based polymers e.g. the amincompalible Bio-PSA

Q7-4302 fram Dow Coming.
. The lerm "iaskifier” denotes a substance which is increasing the adhesivity/tackiness of the transdermal for-
mulation. Preferred tackifiers are selecled from the group consisting of Silicone oils, glycerine esiets of hiydrogenaled
resin aclds, hydroabietylalcohol, resin esters, Rydrogenated Methyl Eslerof Wood Rosin, Esterof Partially Hydrogenated
Woad Rosin Eslers of Rosin, etc. and combinatfons of those. As appreciated by the skifled person, TTS are made out
of several layers having specific characteristics. These layers may vary with respect to the individual composilion and
{o the thickness of the separale layers.

In a preferred embodiment of the presen! invention (he TTS comprises an adheslve layer comprising a slilcene
polymer and a lackifier, and, ihe activa ingredients used have a Jow saluration solubility in the silicone adhesive. The
saluration solubility of the active ingredient in the sllicone adhesive is for example less than 15%-wi., preferably less
than 10%-wl., and most preferred between 2 and 8%-wi.

in embodiments of the present invenlion whece the TYS comnprises an adhesive layer comprising a silicone
polymeranda lackifier the silicone adhesive fayer preferably reduces the active Ingredient permeation from the reservolr
tayer through Lhe skin by no more than 40 %, especially preferably by no more (han 20% and more especially preferably
by no more than 10%.

In embodimenls of the present invention wherein the TTS comprises 2n adhesive layer comprising a silicone
palymer and a lackifier the weight per unif area of the sillcone adhesive layer is for example in the range of § 10 60




g/m?, preferably in the range of 10 to 30 g/m2

The cormposition used in the invention may be used for adminisirating a wide variely of aclive agents. Suitable
aclive Ingredlents are the ones identified atove,

in a preferred embodiment, the TTS comprises a resevair layer and the reservoir fayer futther cormprises
auxlilaries such as fillers, antioxidants, caloranls, skin penelration promoters and { or preservalives. Such auxiliaries are
known to the expent and may be selecled from standard text books, see in padicular Fiedler's “Lexicon der Hillstoffe”,
4th Edition, ECV Aulendorf 1896 and "Bandhack of Pharmaceutical Excipients” Wade and Weller Ed.(1994) the contents
of which are incorporated herein by reference,

. Ina perlicularly prefersed embodiment, the TTS comprises a reservair layer and the reservoir layer contains
an antioxidant, stich as «-tocopherol, Ascorbyl palmitate or butylated hydroxyloluene (BHT).

Inapreferred embaditment the TTScomprises a reservoirlayerandthe reservoir layer conlains a skin penelration
promoter such a5 Transcutol, Glycerine, Glycerine-eslers, Fally-acids, Salts of Fafly-acids, Azone, Diethylloluolamide
Propylengylcol, Propylenglycol-esters, Butandiol, Isopropyl-eslers, Urea, eic..

inapraferred embadiment. wherelnthe TTS comprises areservoir [ayer and adhesive layerthe ratio ofthickness
of reservoir layer: adhesive fayes layer is between 5:1 and 1: 2; preferably between 2:1 to 1:1.

Inapreferred embodiment, he TTS has anadhesive force > 5 NM0 em? preferably > 10 N0 cm? Ina preferred
embodiment, the TTS has anadhesiveforce < 100 N/10 cm? preferably < 50 M/10 6m?2 The adhesive force Is determined
according to standard procedures, e.g. as described in the examples.

In a preferred embodinent, the TTS has a size range of 2 1o 50 cm?, pariicularly preferred 5 {o 20 em2.

In a preferred embodiment, the TTS provides a mean maximum plasma conceniration of rivastigraine of 1 Lo
30 ng/mL from & mean of 2 (o 16 hours aHer application with an AUCz4, of 25 fo 450 ng-h/mL, paricularly preferred,
the TTS provides & mean maximum plasma concentration of rivastigmine of 2.5 to 20 ng/mi. from a mean of 4 {0 12
hours after application vith an AUC,,y, of 45 to 340 ng-h/mt..

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

In a furiher aspect, the invention provides rivastigmine in free base or pharmaceutically accepiable salt form,
for use in the prevention, treatment or delay of progression of dementia wherein (ke rivastigmine is administered in a
TTS and the starling dose is as defined in claim 1.

In a furlher aspect, the invention provides rivastigmine for use In a method for the prevention, freatment or
delay of progressfon of dementia associated with Parkinson's disease wherein the rivastigmine is administered ina TTS
and the slarting dose is as defined in claim 1.

In a fusther aspect, 1he invention provides rivasligmine for use in a method for the prevention, {reatment or
delay of progression of Alzheimer's disease wherein the rivastigmine is administered in a TTS and the starting dose
is as defined In ¢laim 1.

The manufactusing of a TTS according o the invention may be accomplished in any method known to (he

skilled persan.
Suitably. a method for manufacluring the TTS vsed in the present invention comprises the steps of

2,) manufacluring of the active ingredient In adhesive solution

b.) coating of the aclive ingredient in adhesive solution

c.} drying of the active Ingredient in adhesive solution

d.) manufacfuring of ihe silicone adhesive solution

e.) coating of {he silicone adhesive solulion

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

g.) Punching and Pouching

Lillla has been published in dela} on sivasligmine’s biopharmaceutical propertles in humens, [t is rapidly and

completely absorbed. We have found that it is melabolised mainly through hydralysis by eslerases, e.g., acetyl and
butyry] cholinesterase and has a plasma helf fife of 1 hour. It is subject {o pre-systemic and systemic melabolism, We

now havefound et 8 TTS conlaining rivasligmine may be preduced with advantageous properiies, .g., beliertolerability.
A persaon skilled in art is familiar how to produce a TTS having the above defined plasma profiles, A person
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skilled in art will appreciate that such plasma profiles may be oblained by varying, e.g.,

+  the composition of the first and/or second components, e.9., the naturs and amount of excipients andfor active
ageni(s)

«  the type of the sdhesive layer
=  the dimension of {he patch
ATTS may be formulated with following aspecis in mind:
«  the ifme until the release of active agent {Jag time or delay fime)
»  therale of release of aclive agent (fast or slow)
+  the duration of release of active agent (long or short)
»  Reduclng first-pass metabollsm
- Improve compliance of the palienls
«  Reduce application intervals

Such aspecis may be observed in standard in vitro dissolution tests, e.g., in water or if desired in Dody fluids,
e.g., arlificlal gasiric juices.

Lillle has been published on refiable time-controlled release farmulalions allowing arelease ata pre-delermined
ume of a single or repeated doses of active agents. There exisls a need far such formulations which are commercially
aceeplable,

Alterexienslve lesling, we have now found that it is possible lo produce a TTS capable of releasing at a specific
time, .e., with & time delay or lag time, 2 phamaceutical aclive agent or aclive agent mixlure, e,g., subslantially inde-
pendently of (e concentration and type of ions present In the gastro-intestinal environment, e.g., hydrogen ions and
hydroxyl fons, i.e.,independently of pH, phosphale ions, and also independently of enzymes, present info the surrounding
body uid.

. The exact amounts of aclive agent doses and of the TTS 1o be administered depend on a number of faclors,
e.g., {iie condition (0 be reated, the desired duration of trealment and the raie of release of active agent.

. For example, the amount of the aclive agent required and the release rale thereof may be determined on (he
basis of known in vitre or in vivo techniques, delermining how long a particular active agent ¢oncentration in the blood
plasma remains at an acceplable level for a therapeulic effect.

. The TTS used [n the inventlon allows, e.g., the manufaclure of once a day pharmaceutical jorms for patients
who have to teke more than one dose of an active agent per day, e.g,, at specific fimes, so that thelr tealment'is
siraplified. With such compositions toleratifity of rivasligmine may be improved, ard this may 2llow a higher statting
dose and 3 reduced number of dose {iiration steps.

«+  Anincreased folerabilily of rivastigmine provided by the compositions may be observed In slandard animal
lests and in clinical {rials.

The followlng non-limliing examples usiraie the snvention:

EXAMPLE
I. TTS Produclion

. The following exernplary tests were conducted using the cholinesterase inhibltor rivastigmine present in form
of its free base, For the lesls the following two TTSs were produced:
TTS #1; Subsirale portions vith a welght per unit area of 60 g/m2 having the following composition were praduced:

rivastigmine (free base) 30.0vit-%
Durolak® 387-2353 (polyaciylate adhesive)  49.8 wi%
Plasloid® B (acrylate copolymer) 20,0 Wi-%
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(canlinued)
Vilamine E 0.1 wi-%

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

Bio-PSA® Q7-4302 (silicone adhesive) 98.9 wt-%
Silicone off 1.8wt%
Vitamine E 0.3 wt-%

The saturation solubitity of rivasligmine in form of ils iree base in the silicone adhesive is about 5%-wk,
Il. Determinalion of adhesive force

The adhesive force of both TTSs was determined by methods known to persons skilled In the art taking into
considesation the foliowing details:

- Size of substrate poglians: 10cm2
- Test plate: steel

- Peeling angle: 30°

- Peeling speed: 300mmimin

Far bolh TTSs the adheslve forces shown in Figure 1 were ablained. The chast of Figure 1 clearly shows that
coaling the acrylate adhesive malix with a siticone adheslve layer significantly increases ils adhesive force.
[e064] rivastigmine in the form of ils free base is liquid at room {emperature. It was therefore necessary lo add a
"thickening polymer" {Plaslcld® B) when incorporating 30%-wt, of active ingredient. A substrate with low adhesive force
is thus obtained. When using an additional silicone adhesive jayer the adhesive force is about five times that of a2
comparabla TTS without addilional sificone adhesive layer.

1. Permeation propeies

in order fo delermine whether the application of an additiona! silicone adhesive layer affects aclive Ingredient
release the permealion of rivasligmine through {Withickness human skin and EVA membranes was lesled for both
TTSs. For said permeation iests lhe following conditions applled:

The full-thickness hwman skin and the EVA membrane were respectively Inlroduced inlo a modified Franz diffusion
cell, The diffusion surface acea was 1.51 em2, Phosphale bufier {pH $.5) with 0.4% sodium azide was vsed as
acceplor medium, The acceptor medium had a volume of 9ml. The {estiemperature was adjustedio 32°C by means
of a waler bath, thus corresponding to the surface temperature of i vivo human skin.

The entire acceptor medium vas replaced with fresh acceptor solution after 8, 24, 32, 48, 56 and 72 hours in
order {0 assure perfec! sink condilions over the eniire lest period.

The conlent of rivastigmine in the acceptor medium was determined by HPLG,

The resulls of the permeation tests are araphically showen in Figues 2and 3.

Sald results ifustrate thal practicaily no differencas with regard to permeation rales of sivasligmine present in
the form of ifs free base through human skin were observed between lhe bwo TTSs (Figure 2). The slighl dilferences
are likely to be due o the use of a biological malerial like skin 2nd could be explained by local skin variations like for
example microlesions or haif follicles.

In order to eliminate vaiiations caused by the use of biological melerial the permealion lests vzere repealed
using an artificlal membrane (EVA membrane), The resulls shownin Figure 3 confirm the findings obltained wilh full-thick-
ness human skin, namely that both TTSs do not differ with regard lo 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 presenl disclosure TTSs having significantly higher adhesive force while relaining their ariginal
size can lherefore be produced.,

) Iv. Pharmacokinatic propedies

An open-abel, parallel-group, four-period, ascending dose-proportionality study evaluating TTS#2 § em?, 10
em?, 15 cm?, and 20 em? and 1.5 mg, 3 mg, 4.5 mg, and 6 mg BID Exelon® capsules 2t steady state in patients wilh
mild-to-moderate Alzheimer's disease was ¢conducied

Pallents diagnosed with mild to moderate Alzheimer's Disease were randomized fo efther TTS#2 or capsule
treaiment. The criteria for inclusion were: male or female (non-child-bearing potential) patients, 50-85 years of age, who
fulfili the (DSM-IV) criteria for dementia of the Alzheimer’s lype. Patlents should have been diagnosed with probzble AD
according to NINCDS ~ ADRDA criteria, with a MMSE score of 10-26 (both inclusive), and no other medical condltions
thal could impact study results,

Based on previous experience in clinical trials, 14-day (ilration steps were implemented for {his study.

At the time of {his analysis, the following number of patients completed each of {he four perlods, and were
tncluded in the pharmacokinetic evaluation:

Capstle TTSH2

19 palientsin lhe 1.5mgbiddose | 18 patients in the 5 cm? dose

18 palients in the 3.0 bid dose | 18 patientsin the 10 cm? dose
13 pailentsinthed.5mg bid dose { 16 patientsin the 15 cm? dose
12 patienlsinthe 6.0 mg biddose | 11 paiientsin lhe 20 cm? dose

The pharinacokinetics of rivastigmine were investigated aller both freatments on the last day of each lifration
period. except on highest doses when itis investigated on Ihird day of fitration (in order not to miss plasma samplings
in case of early drop-outs due ta poorer lolerability). Plasma samples were analyzed for rivastigmine using LC-MSIMS
with a lower limit of quantification {LLOQY) of 0.2 ng/mL. Standard noncomparimenial pharmacokinetic parameters were
derived from the individual plasma concenliation-time proflles using WinNoniin Pro,

The pharmacekinellc parameters of dvastigmine are summarized in Table 1 (capsule trealment) and Table 2
(TTS#2 treatment). The mean (£ S0) plasma concentration-lime profiles are displaysd in Figure 4.

During the application of TTS#2, a rivastigmine plateau concenlration was achieved ata median i, of 8.0 h
for sl TTS sizes. Expaosure also increased over-proporfionaliy with increasing doses as displayed in Table 3, but 1o a
Jesser exlent than with he capsule, in particutar for AUC 4.

The inter-subject variability as essessed by Lhe coefficients of variation (CVs) for the exposure parameters of
rivastigmine (Cp,yy and AUC,4p} was generally lower after the palch (CVs of 33-48%) ss compared to the oral adminis-
tration (CVs of 32-58%).

V, Phatmacologic ptoperties

TTS#2 shows improved pharmacological properlies when compared with a capsule formulation as showin in
standard animal test and in clinieal trials.,




Table 1 Descriptive statistics of pharmacokinetic paramsters of rivasligmine following capsule administration

ENAT713 Morning dose Evening dose Daily dose
Conav. Tosa, (1) AUCqa, AUCy, b ) Cimax Lenax 0} PN yan A e {0} AUCoq,
tngiml) {ng-hfmbL) {ng‘hfmL) {ng/mi) {ng-mL} {ng:h/mL) (ng-h/mL)

1.5 mg bid (3 mg per day)

Mean & 371 % 7.01+4.28 668427 1272025 | 237 £ 147 527 2331 4942327 1371040 | 123+ 741

8D 2.54

CV% 68 61 64 20 62 63 66 29 60

Median 2.76 1.0 5.44 §.71 1.34 1.6 1.0 4.67 4.47 143 9.61

Min 117 0.5 1.99 1.64 0.75 0.801 0.5 1.64 1.44 0.55 3.63

Max 10,8 3.0 18.7 18.4 1,69 5.86 4.0 13.1 12,8 2.00 31.8

N 19 19 19 18 18 19 18 18 18 18 19

3 mg bid {6 mg per day)

Mean & 0.82 % 29,3 % 64 29.0%£16.5 1.85%0.27 [ 7.57 + 3.80 23.4 + 13.1 232 & 174+ 0,34 | 52,7 £ 28,2

SD 4.89 13.1

CV% 51 56 &7 17 §2 56 57 20 55

Median 10.6 1.0 28.1 27.7 1.62 659 1.0 22.1 217 172 518

Min 2.68 0.5 8.22 8.01 Q.89 248 0.5 6.69 6.32 1.18 17.3

Max 21.3 34 650 65.0 193 185 48 50.3 50,3 2,31 114

N 18 18 18 18 17 18 18 18 18 18 18

4.5 mg bid (9 mg per day)

Mean * 15.7 = 50.6:x:250 504251 1,73:20.26] 106412 39.8:: 204 3372205 2,05:x 046 | 904 = 451

8D 6.68

CV% 43 49 50 15 39 51 52 22 50

Median 15.6 1.0 46,5 46.5 1.68 10.9 1.8 38.2 38.2 2.02 84,7

Min 5,44 0.5 24,2 238 1.30 4,55 0.75 15.0 14.7 1.52 41.2

Max 255 20 118 118 2.27 18.8 6.0 93.6 93.8 3.14 218

N 13 13 13 13 i3 13 13 13 13 13 13




(continued)

6 mg bld {12 mg per day)

Mean = 302 821311 824352 175024 ] 193929 68.3::28.2 70.0:%28.6 1.93::0,27 | 1501 58.8
SD 4.8

CV% 49 38 38 14 48 41 a1 14 39
Median 26.7 0.88 721 72.1 1.70 18.8 1.0 60.5 62.6 1.96 129
Min 12.5 0.50 357 357 143 8,65 0,75 307 30.7 1.49 66.4
Mex 66.0 2.0 131 131 2.24 36.9 3.0 112 114 243 242

N 12 12 12 12 12 12 12 12 12 11 12
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Table 2 Descriptive statistics of pharmacokinetic parameters of rivastigmine following TTS#2 application

ENA713 Cuuax (. AUC,4 AUCig te
(ng/mL) (h) (ng-hfmb} (ng-hfmL} (h}

5 cm?2 (9 mg loaded dose)
Mean & SD 2.66 = 1.15 45,6 + 16.6 456 % 166 na
CV% 43 36 36 na
Median 2.66 8.0 48.3 48.3 na
Min 1.19 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 + 274 123 £ 41.0 123 = 41.0 na
CV% 36 33 33 na
Median 7.75 8.0 121 121 na
Min 2.76 3.0 58.5 58.5 na
Max 12.0 16.0 199 199 na
N 18 18 18 18 na
18 cm? (27 mg loaded dose)
Mean + SD 13.8 £ 6.58 226 + 85.5 226 + 85.5 na
V% 48 38 38 na
pMedian 16.6 8.0 243 243 na
Min 432 3.0 93.6 83.6 na
Max 257 16.0 346 346 na
N 16 16 16 16 m
20 cm? (36 mg loaded dose)
Mean = 8D 19.0 = B.04 338 % 138 397 + 154 3.40 :x: 0.67
CV% 42 41 39 20
Median 17.1 8.0 323 368 3.24
Min 7.65 0.0 140 180 2.60
Max 337 12.0 529 598 4.62
N 11 11 11 11 LN

na = not avallable

Table 3. Extent of rivastigmine exposure increase with increasing dose

rivastigmine Capsule TTS#2
Dose Croax AUCo4n Crnax AUC24p
X2 X286 x4.3 x2.8 Xx27
x3 x3.8 x7.3 x85.2 x5.0
x4 x7.3 x12.2 x7.1 x7.4
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Claim

1. Rivastigmine for use in a method of preventing, freating 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 8 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 0.1 wt %

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 1.0wt %

- Vitamin E 0.1 wt %.




