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1.0 EXECUTIVE SUMMARY

Exelone (rivastigmine) is a slowly reversible inhibitor of both acetylcholinesterase
(AChE) and butyrylcholinesterase (BuChE).

Exelone Patch is a new, once-daily, transdermal patch formulation of rivastigmine free
base. The proposed indications of this Exelon transdermal patch are:

1. The symptomatic treatment of mild to moderately severe Alzheimer’s disease (AD)
2. The symptomatic treatment of mild to moderately severe dementia associated with
Parkinson’s disease (PD)

Currently two rivastigmine formulations are approved and marketed worldwide, Exelon®

capsule and the bioequivalent oral solution. Exelone Patch is a line extension proposed

for the same indications as that approved for the oral products. Exelon® Patch is proposed

to be marketed in—strengths/sizes: 5 cm?, 10 cm?, ————————— witha h(4f
rivastigmine dose of 9 mg, 18 mg ~—————- —_ respectively. About 50% of the drug

load is released in each case.

Exelon transdermal patches, with once-a-day dosing and without the need for oral
administration with food, are intended to offer the advantage of improved caregiver and
patient convenience which may lead to improved patient compliance. In addition this
formulation would be useful for patients with swallowing difficulties who are unable to
take oral medication.

1.1 RECOMMENDATION

The Office of Clinical Pharmacology/Division of Clinical Pharmacology I (OCP/DCP-1)
has reviewed NDA #22-083.

OCP finds this application acceptable provided that labeling recommendations by the
Agency on page 50 of the review are accepted by the sponsor.

The following comment should be sent to the sponsor:

The sponsor proposed dissolution method and specifications are acceptable for quality
control. When major changes are made in the future, in vivo biostudies will be required.
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1.2 OVERALL SUMMARY OF CLINICAL PHARMACOLOGY AND
BIOPHARMACEUTICS FINDINGS

In all the clinical studies a total of 440 healthy volunteers (of whom 44 were Japanese)
and 1374 Alzheimer’s Disease patients were administered Exelone Patch of various
strengths. Most studies were done with the Final Marketing Image (FMI), except two
clinical pharmacology studies. Throughout this review the Exelone Patches are also
referred to as ENA713 or rivastigmine patches.

The findings from overall clinical pharmacology and biopharmaceutics section are as
follows:

Exposure-Response for Effectiveness:
According to the sponsor the primary efficacy results showed that both the 10 cm? and

the 20 cm” were superior to placebo at week.24 for ADAS-Cog (based on simultaneous
testing of ADAS-cog and ADCS-CGIC in the ITT (LOCF) population). The ADAS-Cog
were numerically higher for the Exelon 20 cm? group than for the Exelon 10 cm®and
Exelon capsule groups suggesting a dose response between the two Exelon patch size
groups. Age, gender, race and body weight did not influence the effectiveness.

The relationship between measures of efficacy and exposure (steady-state plasma
concentrations of rivastigmine) showed the following results:

e ADAS-Cog: The reduction (i.e. improvement) in ADAS-Cog score from baseline
to Week 24 tended to be larger for increased exposure to rivastigmine (linear
regression: p = 0.07).

e ADCS-CGIC: An increased ADCS-CGIC response rate (defined as marked,
moderate, or minimal improvement at week 24 compared to baseline) was shown
with increased exposure to rivastigmine (logistic regression: p = 0.04).

e ADCS-ADL and NPI: No relationship was found with these clinical endpoints.

Exposure-Response for Safety:

The common adverse events were nausea, vomiting and dizziness.

The incidence of adverse events in the Exelon 20 cm? group was similar to that in the
Exelon Capsule group. The overall incidences of adverse events were lower in the Exelon
10 cm? group. No clear relationship was observed between drug exposure (steady state
concentrations) and adverse events.

General Pharmacokinetics (ADME characteristics):
Absorption: Absorption of rivastigmine from the patch was slow with a lag time of

approximately 0.5 - 1 h after the first application. Concentrations subsequently increased
slowly, typically reaching a plateau close to maximum at approximately 8 h, although
Tmax typically occurred between 8-26 hours, with mean usually around 14-16 hours
across studies.
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Distribution: Rivastigmine is weakly (approximately 40%) bound to plasma proteins.

Metabolism: Rivastigmine is rapidly and extensively metabolized, primarily via esterase-
mediated hydrolysis of the carbamate moiety to the phenolic metabolite NAP226-90 and
its sulfate conjugate following oral administration to animals and man. NAP226-90 is
considered to be pharmacologically inactive. Rivastigmine has a low affinity for
cytochrome P450 enzymes. Lower metabolite-to-parent AUC24nratio (3 to 5-fold) was
observed after dermal compared to oral administration, indicating that much less
metabolism occurred after dermal compared to the oral treatment. There were no
indications of dermal metabolism either.

Elimination: Major pathway of elimination is via the kidneys. Rivastigmine was mainly
excreted in urine as the sulfate conjugate of NAP226-90 (renal clearance was 13 — 25
L/h, CV = 19-37%). Approximately 3% of the rivastigmine dose was excreted unchanged
in urine following patch, administration. ,

The plasma elimination half-life (tz) of rivastigmine after multiple 24-hour 20 cm? patch
applications in AD patients was 3.4 = 0.7 h (CV =22%).

Single dose and multiple dose pharmacokinetics:
The pharmacokinetics of rivastigmine was time in variant. Steady-state plasma

concentrations of rivastigmine were achieved at the second day of dosing dose level in
accordance with the short half-life of rivastigmine. The accumulation factor was 1.02 for
the Exelon 10 cm? patch. '

Dose proportionality: Rivastigmine exhibits nonlinear pharmacokinetics following both
oral and intravenous administrations because of capacity-limited elimination. The patch
formulation also displays nonlinear rivastigmine pharmacokinetics which, however, was
less pronounced than with the oral formulation.

Pharmacokinetics in patients: The pharmacokinetics of rivastigmine and NAP226-90 are
similar in the AD patients and healthy volunteers when given the same patch size applied
to the same body site.

5\

Special Populations:

Renal Impairment: No new studies have been conducted with Exelon patches in subjects
with renal impairment. Based on population analysis creatinine clearance did not show
any clear effect on rivastigmine steady state concentrations

Hepatic Impairment: No new studies have been conducted with Exelon patches in
subjects with hepatic impairment. Based on population analysis SGOT and SGPT did not
show any clear effect on rivastigmine steady state concentrations (p=0.12 and 0.19
respectively).

Age:
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Elderly: Population analysis of the pivotal clinical trial, showed that the steady state
concentrations of rivastigmine was not influenced by age (p=0.72)

Pediatrics: Exelon patch was not investigated in children or adolescents.

Gender: Based on a population analysis, gender (107 males and 203 females) did not
affect the steady state concentrations of rivastigmine (p=0.78)

Race: No meaningful race effect was observed.

Drug-drug Interactions:
No new drug interaction studies were conducted with Exelon Patch.

Biopharmaceutics:

Relative bioavailability to oral solution: Under both normalized and unmormalized
condition the Exelon FMI 10 cm? patch had higher exposure than the 3 mg solution. The
normalized Cmax (for amount of drug delivered from the patch per_kg body weight)
achieved by Exelon FMI 10 cm?” patch was about 30% of the Cmax achieved by the 3 mg
ENA713 oral solution. The normalized AUCstand AUCw achieved by 10 cm? patch
were 261 and 250% (based on geometric mean) or 327 and 307% (based on arithmetic
mean), respectively, of the 3 mg ENA713 oral solution.

Relative bioavailability to oral Capsule:

The relative bioavailaibility to the oral capsule was not conducted in a crossover study,
but was obtained from a parallel design. 4
Exposure (i.e. AUC24n) achieved following application of the 20 cm? patch was, on
average, 1.8-fold higher than following the 6 mg b.i.d. (12 mg/day) oral dose, while the
Cmax was 1.5- fold lower. Modeling and simulation have shown that the exposure after 10
cm? patch is approximately equivalent to the exposure after 6 mg b.i.d capsules.

Relative bioavailability at different application sites:

Taking the upper back application site as the reference site (since upper back was used as
the application site in most clinical pharmacology studies conducted), the chest,
abdomen, outer thigh, and upper arm application sites achieved 100%, 80%, 71%, and
92%, respectively, of exposure (AUCw) achieved by the upper back application site.
Bioequivalence: The Final Marketing Image was used in the pivotal clinical trial (Study
2320) and many of clinical pharmacology studies. All strengths of the patches have been
used in these studies, hence a bioequivalence study is not needed in this case.

Food Effect: Because of the dermal route of administration, no food effect study was
conducted with the rivastigmine patch.

Dissolution Method:

Apparatus:  USP Apparatus 6 (cylinder)
Medium: 0.9% Sodium Chloride solution
- Temperature: 32°C £0.5°C

Speed: 50 rpm
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Proposed Specifications:

Time Points Percent Released
2 hours - ~
4 hours ;

7 hours = P

Veneeta Tandon, Ph.D.
Division of Clinical Pharmacology I

Team Leader: Ramana Uppoor, Ph.D.

Pharmacometrics Team Leader: Yaning Wang, Ph.D.

Appears This Way
On Origindl

b(4)
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2.0 QUESTION BASED REVIEW

21 GENERAL ATTRIBUTES

2.1.1 Drug/Drug Product Information:

Dosage Form/Strengths: Transdermal patch formulation of rivastigmine free
base.
Patches rivastigmine rivastigmine base /7 o
base dose load release rates per 24 h
Exelon Patch 5 9 mg ) 4.6 mg
| ExelonPatch10 | = 18mg | _ _ 95mg. .
r 3
Indication: -Treatment of mild to moderate dementia of the
Alzheimer’s type
- Treatment of mild to moderate Parkinson’s disease
dementia

Dosage and administration (Spornsor’s Proposed).

Once a day.
Lharmacologic Class: Anticholinesterase
Chemical Name. ((S)-N-ethyl-N-methyl-3-[1-(dimethylamino)ethyl]-

phenylcarbamate. ENA713 is the Novartis internal
code for rivastigmine

Other Names.: ENA713

LPhysical Characteristics: A viscous, clear and colorless to yellow to very
‘ slightly brown liquid, sparingly soluble in water and
very soluble in ethanol, acetonotrile, n-octanol and
ethyl acetate.

Mechanism of action. Rivastigmine is an acetyl- and butyrylcholinesterase
inhibitor of the carbamate type, thought to facilitate
cholinergic neurotransmission by slowing the
degradation of acetylcholine released by
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functionally intact cholinergic neurones. Thus,
rivastigmine may have an ameliorative effect on
cholinergic-mediated cognitive deficits in dementia
associated with Alzheimer’s disease and
Parkinson’s disease. Rivastigmine interacts with its
target enzymes by forming a covalently bound
complex that temporarily inactivates the enzymes.

Formulation. Exelone Patch will be available in packages of 30—
patches in —ifferent sizes: 5 cm?,10 cm*? —————————
P b

Exelone Patches are circular patches delivering rivastigmine for transdermal

administration. They are intended to be worn for one day and then replaced by a new

patch. The —different strengths that are manufactured from the same four

layer laminate consist of beige colored backing film, drug product (acrylic) matrix,

adhesive (silicone) matrix, and protective release liner. The drug substance is: ..o

Rt ——
A diagrammatic representation is shown in Figure 1. The description of the patches is
presented in Table 1.

Fiqure 1: Diagrammatic representation of ENA713 9mg/5cm?, 18mg/10cm?, b(4)
—_— . transdermal patch

Layer 1
Layer2
Layer3
Layer4

Layer 1 = Backing film

Layer 2 = Drug product (acrylic) matrix

Layer 3 = Adhesive (silicone) matrix .

Layer 4 = (Protective) release liner ~—m——ou__ b‘4)
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Table1: Composition of ENA713 9mg/5¢cm?, 18mg/10cm?, —————————— b(4)
~————— transdermal patch
Ingredient Function | Reference to
Amount [per 10cmz] standards
Acrylic matrix solution (Drug
product matrix):
r =7 Internal monograph
Ph. Eur., USP

Internal monograph

Internal monograph

L , -~ Ph. Eur., USP
Silicone adhesive solution A
{Adhesive matrix): b(4)
F ™7 Internal monograph
USP
Ph. Eur., USP
— [ J  Pn.Eur,usP

Polymeric films

bl T - Internal monograph
Internal monograph
Internal monograph

Internal monograph

- D b(4)

Patches only differ in the amount of drug loaded in each, which is strictly proportional to
the patch surface.
2.2 GENERAL CLINICAL PHARMACOLOGY

2.2.1 What are the clinical studies used to support dosing or
claims and what are their design features?

ementia of the Alzheimer’s type (mild to moderate vere

The efficacy and safety of Exelon patches has been investigated in 549 patch-treated
patients with AD in one pivotal study and open label extension of this study.
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The initial dose selection was based on a phase II study (Study 0401), which was an
open-label study to evaluate the adhesiveness, skin irritation, safety and tolerability of
different sizes of the final formulation of Exelon patch in patients with mild to
moderately severe AD. Patients commenced treatment at an Exelon patch size of 10 cm?
per day. On the basis of acceptable tolerability, the Exelon patch size was subsequently
increased in 5 cm? increments at 2 week intervals to a maximum patch size of 20 cm? per
day. Efficacy was not evaluated in this study. Only one of the 64 patients was down-
titrated to a 5 cm® patch size as a result of tolerability problems with the initial 10 cm?
patch. The study also demonstrated that approximately 70% of the patients were able to

achieve an

Exelon patch size of 20 cm®. To further reduce the incidence of tolerability problems in
the pivotal efficacy study[Study 2320] an initial patch size of 5 cm? per day with any
subsequent up-titration at 4 week intervals in increments of 5 cm® was chosen by the

Sponsor.

The following is a tabulation of the controlled and uncontrolled efficacy studies to
support the indication of treatment of dementia of the AD type.

Controlled studies:

Study | Study objective, Planned | Treatment | Dosage Efficacy endpoint
No. population patients | duration
2320* | Efficacy, safety, 1040 | 24weeks | e Exelon® patch size Primary: ADAS-Cog,

and tolerability of
Exelon Patch in
patients with
probable AD
(MMSE 10-20)

titrated from 5 to 10
cm2

¢ Exelon® patch size
titrated from 5 to 10,
15, and 20 cm2

e Exelon® capsule
titrated from 3 to 6, 9
and 12 mg/day

¢ ___Matching placebo

ADCS-CGIC
Secondary: ADCS-ADL,
NPI (including NPI-D),
MMSE, Ten Point Clock
Test, Trail Making Test
(Part A),

*study 2320 was both placebo-controlled and active-controlled
**1195 patients were enrolled to provide 1040 evaluable patients, N=303 patch 20 cm?, N=291 pact 10 cm?, N-

=294 capsules, N=302 placebo

Uncontrolled studies

Study | Study objective, | Patients | Treatment Dosage Efficacy endpoint
No. population enrolled | duration
1201 Efficacy, safety, 64 24 week ¢ Exelon® patch Primary: None
and tolerability of size titrated from | Secondary: change
Exelon Patch in 5to0 10, 15, and from baseline at
Japanese 20 cm2 Week 24 for ADAS-
patients with mild e Exelon® patch J Cog and MMSE
to moderate AD size titrated from
5to 7.5t0 10, 15,
and 20 cm2
2320E1 | Long-term 632 28 week e Exelon® patch ADAS-Cog, ADCS-

efficacy, safety,

size titrated from

CGIC, ADCS-ADL,

and tolerability of 10to 15t0 20 NPI (including NPI-
Exelon patch in cm2 D), MMSE, Ten
patients Point Clock

with probable AD Test, Trail Making
(MMSE 10-20) Test (Part A)
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Dementia associated with Parkinsen’s Disease (mild to moderately severe)

The efficacy and safety of Exelon patches in patients with PDD have not been
investigated in a clinical study. The sponsor’s proposal for this indication is based in the
following:

e Patients with AD and patients with PDD both have cholinergic deficit in the brain.

e Efficacy and safety of Exelon capsules have been demonstrated previously in
patients with PDD.

e Modeled pharmacokinetic data from a study conducted with Exelon Patch in
Alzheimer's disease patients showed that the total daily exposure (AUC) of the
Exelon Patch 10 is approximately equivalent to the exposure of a 6 mg b.i.d.
capsule dose.

e 6 mg b.i.d. capsule dose was the highest dose used in patients with PDD. The
mean daily maintenance capsule dose which showed superior efficacy compared
to placebo in both ADAS-Cog and ADCS-CGIC was 8.7 mg rivastigmine.

2.2.2 What are the clinical end points and how are they measured
in clinical pharmacology and clinical studies?

The clinical endpoint used for the evaluation of effectiveness is described below:

Primary endpoints:

Alzheimer’s Disease Assessment Scale-Cognitive subscale (ADAS-Cog): The ADAS
is a performance-based test that measures specific cognitive and behavioral dysfunctions
in patients with AD. The cognitive subscale of the ADAS (ADAS-Cog) comprises 11
items that are summed to a total score ranging from 0 to 70, with lower scores indicating
less severe impairment (improvement).

Alzheimer’s Disease Cooperative Study-Clinical Global Impression of Change
(ADCS-CGIC): The ADCS-CGIC scale provides a single global rating of change from
baseline. An independent rater conducts separate semi-structured interviews with the
patient and caregiver and, based on this information, determines the global rating of
change from baseline using the 7-point ADCS-CGIC scale (range 1 - 7, where 1 - 3
indicates improvement, 4 unchanged and 5 - 7 worsening).

Secondary endpoints:

Alzheimer’s Disease Cooperative Study-Activities of Daily Living-(ADCS-ADL):
The ADCS-ADL is a caregiver-based ADL scale composed of 23 items developed for
use in dementia clinical studies. It is designed to assess the patient’s performance of both
basic and instrumental activities of daily living such as those necessary for personal care,
communicating and interacting with other people, maintaining a household, conducting
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hobbies and interests, as well as making judgments and decisions.

Neuropsychiatric Inventory (NPI and NPI-D): The NPI assesses a wide range of
behavioral problems encountered in dementia patients. Ten behavioral problems and two
neurovegetative domains are evaluated through an interview with the caregiver by a
mental health professional. The scale includes both frequency and severity ratings from
each domain as well as a composite domain score (frequency x severity). The sum of the
composite scores for the 12 domains yields the NPI total score. The NPI-D provides a
measure of the distress experienced by caregivers in relation to the individual symptom
domains assessed by the NPI. The NPI-D rating ranges from 0 (not at all distressing) to 5
(very severe or extremely distressing) for each domain.

Mini-Mental State Examination (MMSE): The MMSE is a brief, practical screening
test for cognitive dysfunction. The test consists of five sections (orientation, registration,
attention-calculation, recall, and language) and results in a total possible score of 30, with
higher scores indicating better function.

Ten Point Clock Test: This test measures executive functioning and visuospatial skills.
A maximum of ten points is awarded for drawing the numbers and hands of a clock
correctly on a circle.

Trail Making Test (Part A): The TMT part A has been shown to be a sensitive indicator
of the presence of brain injury. The basic task of trail-making is to connect a series of
numbers, in a specified order as quickly as possible. The score derived for the test is the
number of seconds required to complete the task. The test is used to assess attention,
visual search and motor speed. A higher score indicates more impaired attention.

2.2.3 What are the characteristics of exposure/effectiveness
relationships?

According to the sponsor the primary efficacy results showed that both the 10 cm?® and
the 20 cm” were superior to placebo at week 24 for ADAS-Cog (based on simultaneous
testing of ADAS-cog and ADCS-CGIC in the ITT (LOCF) population (see p-values in
the Table below). The p-value for ADCS-CGIC marginally exceeded the predefined
significance level of 0.05, by 0.004.

Variable
Objective ADAS-Cog ADCS-CGIC
1 Superiority of Exelon 20 cm* target patch size over placebo at
Week 24, based on ADAS-Cog and ADCS-CGIC (simultaneous p < 0.001 p =0.054
testing)
2 Superiority of Exelon 10 cm? target patch size over placebo at
Week 24, based on ADAS-Cog and ADCS-CGIC (simultaneous p = 0.005 p=0.010

testing)
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The ADAS- Cog were numerically higher for the Exelon 20 cm? group than for the
Exelon 10 cm? and Exelon capsule groups suggesting a dose response between the two
Exelon patch size groups.

In addition, the improvement in the target Exelon 20 cm? patch group at week 16
achieved statistical significance relative to placebo(p—O 007), but not for 10 cm? patch
(p=0.09), i. earlier time to response for the 20 cm” patch. The ADAS-Cog change from
baseline for all the treatments at week 16 and 24 is shown in the following Figure:

Figure: ADAS-Cog change from baseline by treatment group
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The efficacy of the 10 cm? patch was comparable to the currently marketed 6 mg b.i.d (12
mg/day) capsules). This similarity was observed in ADAS-cog, ADCS-CGIC and ADCS-
ADL scales.

In addition, the responder rates for the 20 cm® patch at week 24 were consistently greater
than the 10 cm? patch group (Table below).

Table: Overall responder analysis - ITT (LOCF) population

Visit Exelon Exelon Exelon
: 20 cm® 10 cm® capsule Placebo
Week 16 N 250 241 244 271
n (%) 50 (200) 35 (14.5) 35{16.0) 39{14.4)
p-value 0.129 0.952 0.598
Week 24 N 257 242 243 278
n (%) 52{202) 42(17.4) 47 (13.0) 29(10.5)
p-value 0.003* 0.037* 0.004*

Overall responders are defined as patients with ADAS-Cog improvement of at least 4 points and ADCS-CGIC
categories 1-4 (any improvement or no change) and ADCS-ADL change 2 0 points (no change or improvement)
p-values are derived from CMH test blocking for country and are based on pairwise comparisons of the Exelon
and placebo treatment groups

*p<0.05
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Age, gender, race and body weight did not influence the effectiveness.

The relationship between efficacy and drug exposure was explored for the patients treated
with Exelon patch. Drug exposure was defined as the steady-state measured plasma
concentration of rivastigmine (Exelon), which were considered to be steady-state if:

« the date and time of sampling and of last dose were available

» the elapsed time between PK sampling and last dose was between 0 and 36 hours

« on the 5 days preceding PK sampling, doses were identical and different from 0

This selection process resulted in 326 patch-treated patients with measurements of
plasma concentrations of rivastigmine. A single plasma concentration measurement of
rivastigmine and its metabolite was available at steady state.

The relationship between measures of efficacy and exposure (steady-state plasma
concentration of rivastigmine) showed the following results:

e ADAS-Cog: The reduction (i.e. improvement) in ADAS-Cog score from baseline
to Week 24 tended to be larger for increased exposure to rivastigmine (linear
regression: p = 0.07). A doubling of rivastigmine exposure was estimated to
correspond to an incremental decrease of ADAS-Cog from baseline to Week 24
by 0.5 points.

Figure: ADAS-Cog change from baseline against ENA713 and NAP exposure

o

<
i

ADAS —Cog change from basoline
)
o

N

0 1000 0000 00000
ENATS {ngim)

Negative ADAS-Cog change from baseline indicates improvement

e ADCS-CGIC: An increased ADCS-CGIC response rate (defined as marked,
moderate, or minimal improvement at week 24 compared to baseline) was shown
with increased exposure to rivastigmine (logistic regression: p = 0.04). A
doubling of rivastigmine exposure was estimated to increase the odds for response
by 20%.

e ADCS-ADL: No relationship was found between ADCS-ADL change from
baseline to Week 24 and rivastigmine exposure (linear regression: p = 0.82).

e NPI: No clear relationship was found between NPI change from baseline to week
24 and rivastigmine exposure (linear regression: p = 0.20).
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The sponsor also evaluated the relationship between the plasma concentrations of
rivastigmine and inhibitory effects on Butylcholinesterase (BuChE) activity and showed
that the inhibitory effect increased with increase of rivastigmine concentrations in plasma
and adequately described by Emax model. In this model analysis, the concentration
yielding the half maximal inhibitory effect (ECso0) and the maximal inhibition (Emax) were
estimated as 2.99 + 0.22 ng/mL and 59.8 + 1.8% (mean = SD), respectively (see Figure
below)

Figure: Relationship of plasma concentrations of ENA713 and inhibitory effect
on BuChE activity

inhibitory effect (%)

5 10 15
ENAT13 concentration [ng/ml ]
224 What are the characteristics of exposure-safety
relationships?

The common side effects were nausea, vomiting and dizziness.
According to the sponsor:

e Nausea and vomiting ocuured at similar rates in the Exelon 20 cm? patch and the 6
mg b.i.d capsules. In the Exelon 10cm? patch the incidence of nausea and
vomiting was approximately one third of that of Exelon 20 cm? patch.

¢ Dizziness was more common in the Exelon 20 cm® patch and the 6 mg b.i.d
capsules. In the Exelon 10cm’ patch, dizziness was comparable to placebo

e There were no major age- or sex-related effects on the incidence of AEs following
Exelon patch treatment.

o Exelon patch-treated patients with low weight at baseline (< 50 kg) experienced
more AEs and discontinuations due to AEs than patients who were > 50 kg at
baseline. This was particularly notable for patients in the target Exelon patch 20
cm?® group.
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The relationship between these common adverse events (nausea, vomiting, dizziness) and
drug exposure was explored for the patients who received patch treatment of
rivastigmine. Drug exposure was defined as the steady-state plasma concentration of
ENA713 and NAP226-90, respectively. Only those patients who had evaluable steady-
state concentrations were included in the analyses.

In the following Table, the number of patients with adverse events in the maintenance
period is shown for different levels of drug exposure (quintiles). Only very few patients
experienced nausea, vomiting or dizziness in the maintenance period, and no relationship
with drug exposure (steady-state concentrations) was seen.

Table: Adverse events in the maintenance period by exposure levels

Steady-state concentration (ng/mL) Number of patients with AE
N Nausea Vomiting Dizziness

ENA713 <34 63 1 4 0
3457 59 0 0 0
5796 60 4 1 1
96-185 62 0 1 1
=185 60 2 3 2

NAP226-30 23 62 0 1 1
2334 59 2 2 0
3449 61 3 2 0
4984 59 0 1 2
>8.4 60 1 2 1

254 Are the proposed dosage regimens adequately supported by
the clinical trial and consistent with the dose-response
relationship and how does this compare to the oral Exelon
regimen? -

Dementia of the Alzheimer’s type (mild to moderately severe)

Yes, the proposed dose and dosage regimen for dementia of Alzheimer’s type seem

adequate from a clinical pharmacology perspective and the pivotal clinical trial was done

using the proposed regimen. However, the risk-benefit at the higher dose will be

evaluated by the reviewing Medical Officer.. — - b ( 4)

- aa -~
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The following dosing regimen is proposed for the Exelon Patch:

Initial Dose one Exelon Patch 5 once daily
Maintenance one Exelon Patch 10 once daily
Dose
”
b(4)
L </

A dose-response was seen between the 10 and 20 cm* patches, as described in the
previous sections.

The dosing regimen for oral administration of rivastigmine is as given below:

e For dementia of Alzheimer’s type: 6-12 mg/day given as BID (3 to 6 mg BID): with
increments every 2 weeks

It should be noted that the exposures with the 15 and 20 cm? patches are higher than that

seen with the highest recommended dose for the capsules (6 mg BID)

Dementia of the Parkinson’s Disease (mild to moderately severe)

Similar dosing regimen as dementia for Alzheimer’s type is proposed for the dementia
assoaciated with Parkinson’s Disease, however no clinical studies were conducted in this
disease state.

The dosing regimen for oral administration of rivastigmine is as given below:
o For dementia associated with Parkinson’s disease: 3-12 mg/day given as BID (1.5 to
6 mg BID) with increments every 4 weeks

The sponsor’s proposal for this indication is based in the following:

e Patients with AD and patients with PDD both have cholinergic deficit in the brain.

e Efficacy and safety of Exelon capsules have been demonstrated previously in patients

with PDD. :

e Modeled pharmacokinetic data from a study conducted with Exelon Patch in
Alzheimer's disease patients showed that the total daily exposure (AUC) of the
Exelon Patch 10 is approximately equivalent to the exposure of a 6 mg b.i.d.
capsule dose.

e 6 mg b.i.d. capsule dose was the highest dose used in patients with PDD. The
mean daily maintenance capsule dose which showed superior efficacy compared
to placebo in both ADAS-Cog and ADCS-CGIC was 8.7 mg rivastigmine.

Although, it should be noted that the sponsor is proposing doses higher than the Exelon

Patch 10 cm” patches; i.e patches 15 and 20 cm? patches as well for both AD and PDD.

These are doses higher than that evaluated for the capsule dosage form. It should also be

noted that strict pharmacokinetic equivalence between the Exelon patch 10 and 6 mg b.i.d
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capsule has not been shown. However, exposures do seem to be in the range of the 6 mg
b.i.d capsules.

Modeling and simulation showed that exposure from a Patch of size 10 cm” was
approximately equivalent to the exposure from a Capsule strength of 6 mg b.i.d. (i.e. 12
mg per day). Therefore the 20 cm? patch will give exposure higher (equivalent to 18-20
mg per day according to the simulation, however, this should be viewed with caution as
an extention of the capsule data than actually observed was needed to obtained the
equivalence at a higher patch strength) than that currently found with the approved
dosing regimen for the capsules.

The benefit-risk ratio in this patient population and the acceptability of similar patho
physiology in the AD and PDD patient population will be assessed by the Medical
Officer.

From a Pharmacokinetic perspective:

From a pharmacokinetic perspective, the following figure shows that the 10 cm? patch
gives exposures (AUC0-24) similar to the 6 mg BID capsule. The exposure from the 4.5
mg BID capsule tended to be lower in most subjects. Based on the mean data, it appeared
that the 4.5 mg BID dose had a mean that was closer to the 10 cm? patch, but taking into
account the inter individual variability, the 6 mg BID exposure is similar to the 10 cm?
patch.

Figure: Comparison of ENA713 AUCO0-24 for 1.5, 3, 4.5 and 6 mg BID Capsule
doses and 10, 15 and 20 cm?Patch based on actual pharmacokinetic data from
Study 2331
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The sponsor has also conducted modeling and simulation that suggests that the 10 cm?
patch has exposure similar to the 6 mg BID capsules. Therefore sponsor’s simulations
from the model derived parameters are supported by the actual observed PK data.

The sponsor’s dosing recommendation on switchability of < 6 mg/day oral rivastigmine
dose to a 5 cm? patch and for patients on 6-12 mg/day oral dose to switch to a 10 cm?
patch is also acceptable. Clearly exposures from the 15 and 20 cm? patches are higher
than the currenty approved doses of oral rivastigmine.

From an effectiveness perspective:

From an effectiveness perspective also, the 10 cm? patch had similar effectiness in
Alzheimer’s disease patients to the capsule arm in which most subjects were titrated up to
the 12 mg/day dose (6 mg BID), as seen in the following Figure for ADAS-Cog scores.
Similar comparisons were also seen from the ADCS-CGIC and ADCS-ADL scores:

Figure: ADAS-Cog change from baseline by treatment group
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How the Dementia in Alzheimer’s Disease model compares to the dementia in
Parkinson’s disease will be evaluated by the Medical officer. The benefit-risk ratio of the
higher doses in this patient population will also be evaluated by the Medical Officer.

2.5.5 Does rivastigmine prolong QT or QTc interval?

Accroding to the sponsor, ECG findings did not indicate clinically meaningful
abnormalities associated with Exelon treatment. ECG findings indicated that Exelon
treatment was associated with an expected slight reduction in heart rate and increased RR
interval. The decreases in heart rate, and increases in RR and PR intervals were slightly
more pronounced in the target 20 cm?patch size group relative to the other active
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treatment groups. i—Iowever, these more pronounced effects in the higher dose patch
group did not translate into greater increases in clinically notable abnormalities than were
evident in other active treatment groups (with the exception of T-wave abnormalities).

2.5.6 Are the active moieties in the plasma (or other biological
fluid) appropriately identified and measured to assess
pharmacokinetic parameters?

Yes, the parent rivastigmine and the metabolite NAP226-90 are adequately assessed in

the plasma and the urine. In the early Clinical Pharmacology studies (W155, W159, C153

and C152) plasma concentrations of rivastigmine and its metabolite NAP226-90 were b(4)
determined using a specific GC/MS method with ~—onuo————"""",

In the latter clinical studies (D2331, D2332 and D2320), plasma concentrations of
rivastigmine and its metabolite NAP226-90 were determined using a validated selective
HPLC-MS/MS. Both these methods were cross validated. The HPLC-MS/MS method
was transferred to another site and cross-validation was also done between the two sites.
For details please refer to the analytical validation section of this review in Appendix 1.

The assay validation parameters rivastigmine and metabolite NAP226-90 in plasma for
the HPLC-MS/MS method is given below:

Linearity: 0.20-30 ng/ml for rivastigmine and NAP226-90
LLOQ: 0.2 ng/ml for rivastigmine and NAP226-90
Interday Precision: % CV within 2.8-8.7 % for rivastigmine and 3.1-11.8 % for NAP226-
90
Interday Accuracy: within -9.4 to -4.9 % for rivastigmine and -5.9-0% for NAP226-90
Stability: Rivastigmine and NAP226-90 were found to be stable in plasma:
- in stock solutions for at least 1'month at about +5°C
- in human plasma after 24 h at room temperature
- in spiked plasma after 3 freeze-thaw tycles below -18°C
- in spiked human plasma for at least 19 months storage below -
18°C
- in human plasma for at least 19 months storage below -18°C
- in plasma extract for 30 h at room temperature on the
autosampler.
Recovery: 113-118% for rivastigmine and 84-93& for NAP226-90

2.2.8 What are the general ADME characterstics of Exelon
Patch?

The key ADME characteristics of Exelon Patch are summarized below:
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Absorption:

e Absorption of rivastigmine from the patch was slow with a lag time of
approximately 0.5 - 1 h after the first application. Its metabolite NAP226-90
appeared with a lag time of 1.2-2.6 hours. Based on population PK analysis the
lag time after the patch was 42 minutes and for NAP226-90, the lag time was 1.5
hours.

e Concentrations subsequently increased slowly, typically reaching a
plateau close to maximum at approximately 8 h, although Tmax typically
occurred between 8-22 hours, with mean usually around 14-16 hours across
studies.

o After the peak concentration, the plasma concentration of rivastigmine decreased
gradually over the remaning 24 hours.

e The absolute bioavailability of rivastigmine after application of the rivastigmine
patch was not studied.

Distribution:

e Rivastigmine is weakly (approximately 40%) bound to plasma proteins.
e It readily crosses the blood-brain barrier.
e The apparent volume of distribution is 1.8-2.7L/kg.

Metabolism:

e Rivastigmine is extensively metabolized, primarily via esterase-mediated
hydrolysis of the carbamate moiety to the phenolic metabolite NAP226-90 and its
sulfate conjugate following oral administration to animals and man.

NAP226-90 is considered to be pharmacologically inactive.

Rivastigmine has a low affinity for cytochrome P450 enzymes.

No unique metabolic routes were detected in human skin in vitro. There is
virtually no esterase activity in the skin; only low activity of P450-type enzymes
is present. The results indicate that rivastigmine is not subject to significant
dermal metabolism and that the transdermal route reduces, if not totally avoids,
first pass metabolism.

e Lower metabolite-to-parent AUC24nratio (3 to 5-fold) was observed after dermal
compared to oral administration.( The metabolite-to-parent AUC24n ratio ranged
from 1.10 (6 mg b.i.d.) to 3.15 (1.5 mg b.i.d.) after oral administration, and from
0.60 (20 cm?) to 0.72 (5 cm?) after the patch, indicating that much less metabolism
occurred after dermal compared to the oral treatment)

Elimination:

e Major pathway of elimination is via the kidneys. Rivastigmine was mainly
excreted in urine as the sulfate conjugate of NAP226-90 (renal clearance was 13 —
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25 L/h, CV = 19-37%). Approximately 3% of the rivastigmine dose was excreted
unchanged in urine following patch, administration.

The plasma elimination half-life (t«) of rivastigmine after multiple 24-hour 20
cm2 patch applications in AD patients was 3.4 + 0.7 h (CV = 22%). Elimination
was absorption rate limited, resulting in a longer tv compared with oral or i.v.
administration (1.4 - 1.7 h). Estimation of t» was also likely to be confounded
with some diffusion of rivastigmine from the skin into plasma after removal of the
patch.

Renal clearance of rivastigmine (based on oral data) was approximately 2.0 - 4.2
L/h (CV =24 - 44%).

What are the basic pharmacokinetic parameters of rivastigmine
after single and multiple doses?

Single i)ose Pharmacokinetics:

The single dose pharmacokinetic parameters of rivastigmine and its metabolite after a
single 24 hour application of the 5, 7.5, 10 and 15 cm? patches Final Marketing Image
(FMI) is given in the following Table:

Table: Summary of single dose pharmacokinetic parameters (* SD(CV)) of
rivastigmine after a single 24 hour application of patch in healthy subjects (study

2335, n = 20)
Caucasian
Parameiar sem? 75em? 15em? 15 om?®
{unity in=20) ne12) (=20} ined)
Cormx 2754123 299 %147 7232373 1292427
{ngimy) (445 (36.8) (523 (33.9)
o, 375+120 3992933 43.4 5205 S5x1dd
{irgmLimareg)) @28 (23.4) 42.4) 250
trax 123 14.0 128 10.03
n (3.00-24.08]  [5.00-22.08]  {5.00-24.08]  [8.00-16.0]
AUCoam 45E6x133 £6.1 2263 1194533 Pl E Y]
{ng-nimL} 4013 (39.8) (43.0) (35.2)
AUCoanran 624 4 137 655 = 1681 794 § 322 915 £ 270
tirg- MmUY mgRg) ) 27.6) {43.5 (29.5)
AUC . 503192 6.7 =261 1362639 W2
{ng-hme) {332y (36.6) {47.0) (34.3)
AUC. $2.44139 52278 137 £ 833 239 2811
{ng-hime) {36.1} (36.0) (45.5) 33.9)
AUCw 300 T34 191 773192 918 £ 3548 1080 £ 314
[irg WML (mag)] {26.4) (24.8) (338} {29.1)
1 283473 210=0.18 2.2%£0.23 250037
m {25.3) 3.6} {124} [12.3)
Vi d $53 4213 303x112 283412119 236 2984
I 78 @37.0) 387} (33.2)
W2 Fenn 633+£239 423138 3.97+£1.33 415124
{Lkg) {457 32.6) 350 (20.9)
CLurF 1652299 3792203 3533283 6391 17.1
{un (23.8) (29.9) {32.9) (24.5)
ol N S 147 2323 137 20.35 1.20 4033 o3 £221
{Linixg) 253 125.5) (27.5) 21.4)
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Table: Summary of single dose pharmacokinetic parameters (£ SD(CV)) of
NAP226-90 after a single 24 hour application in healthy subjects (study 2335, n =
20)

Caicaslan

Paramatar Sem’ 75om’ 16 em® 15 em*
{unth {n= 20} =12} in=23 n=3}
Croma 1644069 2452108 3704 1.51 6.654220
(ng/mL) {42%) {44%) (31%) {35%)
o 2234589 24226687 2474663 2044657
{ing'mLyimgixgif {26%) {28%) 127%} {22%)
o 12.00 12.00 12.00 12.04
n {ero-1500]  [6.00-2600]  ([3.00-2600]  [12.00-16.00]
AUCoze 2694110  432& 179 6204243 108 4 35.1
(ng-vmL) [41%) 43%} 39%) {33%)
AUCo2005t 3662935 3992109 215 106 477294.3
[inghMmmLyimgkg)] 26%) 27%) (26%) (20%)
AUCiu 325:116  S26:189 73534263 1421397
ng-mL) (36%) 136%) {33%} 123%)
AUC. /T3 S462186 164263 134439.2
{ng-hrmL) 22%) (34%) {325} (27%)
AUC . o 4312375 3504125 3524 116 £45 $38.0
ling-nimL)iimgag)] {18%) 23%) {21%) {15%)
1, 5064108  S527&133 4134057  431aD62
m) [21%) (35%) {145 {14%)
AUC g AUC gy 0734314 D7423.18 0654017  0.63:015

{20%} {24%) {26%) {25%)

Single dose pharmacokinetics with the Exelon 20 cm® patch is not available.

The plasma concentration time profile after a single 10 cm? patch is shown in the
following figure:

Figure: Rivastigmine plasma concentrations (mean +/- SD) following single
dermal (o.d.) patch application (open circles)
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Multiple Dose Pharmacokinetics:

Two Clinical Pharmacology studies were conducted using repeated dose administrations.
One study [Study 2331] was conducted in AD patients with 14 day application of
rivastigmine patches 5 to 20 cm?.

The other study [Study 1101] was conducted in Japanese healthy male volunteers given
repeated daily applications for 5 days of rivastigmine patch of 5, 7.5 and 10 cm?.

Both studies used a continous application of the patches with no washout between
treatments. Study 1101 also had the pharmacokinetic profile taken at the beginning of
each period. '

Rivastigmine and NAP226-90 exposure at steady state after a 14 day application of the
Final Marketing Image (FMI) patch is given in the following Tables. In this study PK
profile at the beginning of each treatment was not taken.

The PK parameters after multiple dosing is given in the following Table:

Table: Rivastigmine exposure parameters following rivastigmine muitiple
o.d. patch applications in AD patients (study 2331)

Rivastigmine Coax tma Car AUCzan tw -
(ng/mL) {h) (ng/mL) {ng-h/mL) (h)

§ cm® (9 mg loaded dose, n = 22)
Mean ¢ SD 2712123 - 1.93+0.718 463+ 172 - 058+£040
Cv% 452 - 372 432 - 69.2
Median 257 8.0 1.98 476 - 0.61
Range 1.19-5.39 00-1208 0.718-1.88 20.0-81.4 - 0.00-1.17
Geo. mean 245 - 1.80 432 - -
Cv% Geo. mean 497 - 407 407 - -
10 cm? (18 mg loaded dose, n = 22)
Mean £ SD 7.08+288 - 529+1.73 127£414 - 0771032
CV% 366 - 326 326 - 422
Median 779 8.0 5490 128 - 0.78
Range 276-12.9 3.0-160 2.43.8.25 41.4-198 - 0.15-1.26
Geo. mean 7.32 - 499 120 - 0.89
C% Geo. mean 43.1 - 38.1 38.1 - 574
15 em® (27 mg loaded dose, n =19)
Mean £ SD 14.1 £6.30 - 9712347 233£83.2 - 0.72+£0.36
Cv% 446 - 357 357 - 50.5
Median 153 8.0 106 255 - 0.61
Range 4.32-257 3.0-160 3.89-144 93.3-345 - 0.08-1.30
Geo. mean 1286 - 943 217 - 0.60
CV% Geo. mean 554 - 429 42.9 - 313
20 cm? {36 myg loaded dose, n =13)
Mean £ SD 195751 - 144 +£528 345+ 127 337+£0.73 0.57£0.35
V% 334 - 387 387 217 623
Median 207 8.0 154 370 308 0.63
Range 7.55-33.7 00120 583-22.0 140.529 2.61-502 0.00-1.12
Geo. mean 18.1 - 133 320 3.30 -
Cv3% Geo. mean 43 - 453 452 202 -

- = not available or not applicable; * A = fuctualion index
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The amplitude between trough and peak plasma concentrations of rivatigmine (as
measured by fluctuation index) was 60-80% after the patch.

Figure: Rivastigmine plasma concentrations (mean +/- SD) following multiple
dermal (0.d.) patch applications for 14 days

4[) -
&= Venf(n=13)
~Q= 15cnf(n=18)
—_ A B (n=22)
_El 301 - Semi(n=22)
=
[« )}
e
gx
E
2
»
& 1,
14
0 o I. v

0 4 8 12 16 20 24 28 32 36 40
Time (h)

The PK parameters of the metabolite is given in the following Table:
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Table: NAP226-90 exposure parameters following rivastigmine multiple
o.d. patch applications in AD patients (study 2331)

HAP228.89 Crau Lo s AUG & - Meiabolte--
{ngimLy ingimL) i eghiek} m parentrste™

& om’ {9 ma loaded doca, 8 2 22)
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Figure: NAP226-90 plasma concentrations (mean +/- SD) following multiple
dermal (o.d.) patch applications for 14 days
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Plasma rivastigmine and NAP226-90 indicated no apparent accumulation after 5-day
multiple applications in patch sizes, 5 cm?, 7.5 cm*and 10 cm® based on data from Study
1101.

The results of this study is given in the next question that describes the time in variance
of the patch formulation, aithough this study was not done with the FMI.

2.2.10 Do the pharmacokinetic parameters change with time

following chronic dosing (time invariance)?

The pharmacokinetics of rivatigine was time in variant. Steady-state plasma
concentrations of rivastigmine were achieved at the second day after each dose level in
accordance with the short half-life of rivastigmine, and no statistically significant
difference between PK parameters was found after 5 days of repeated administration
Study 1101. ‘

The multiple dose pharmacokinetic parameters for rivastigmine and NAP226-90 is given
in the following Table:

Table: Pharmacokinetic parameters of plasma rivastigmine (ENA713) and its
metabolite NAP226-90

<ENAT713>
Patch size Scm? 7.5cm? 10cm®
Day Day 1 Day 5 Day 6 Day 10 Day 11 Day 15
{Number of patches)* {1st) ( 5th) {1st) (5th) { 1st) {5th)
Crougn (NQ/ML) 196029 2012041 | 354+£0687 341x072 | 527=101 518x126
Cmax {Nng/mL.) 268+033 339x144 | 529143 635£197 | 859£273 827+231
tmax () 16.0 8.0 12.0 380 10.0 80
(80-240) (00-240) | (60-160) (0.0-160) | (6.0-16.0) (D.0-16.0)
AUCq24 {ng*n/mL) 47871 629+187 | 987+237 1113+308|1526+398 1533:415
tiz (h) - - - - - 330+059
CLIFagp (L) - 1512423 - 1381374 - 1298 +376
CL/F (Lin) - 656+ 109 - 665116 - 606+189
Ra  (Crougr) 1.02£0.13 096 £0.12 0.98x0.14
{Crax) 1.28 £ 0.59 1.20£0.18 0.99£0.17
{AUCg-24) 1.34 £ 047 1.1320.14 1.02+£0.17
Values are mean = SD, except tmax Which are median (range).
*. Number of repeated applications in each patch size
Appears This Way
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<NAP226-90>
Patch size sem? 7.5cm’ 10cm*
Day Day 1 Day 5 Day 6 Day 10 Day 11 Day 15
{Number of patches)* {1st) {5th) {1st) {5th) { 1st) {5th)
Cirougn (ng/mL) 098+023 100022 | 156+032 1562020 | 2152035 209+046
Crmax (nNQ/mL) 156+050 160+053 | 2252061 277+098 | 3272107 3192095
trax (h) 120 80 120 10.0 12.0 10.0
{30-240) (0.0-160) | {(80-160) (3.0-160) | (60-160) (0.0-26.0)
AUCo24 {ng*/mL) 24653 302+80 420+109 5072159 | 6122178 614:x167
ti (h) - - - - - 421+143
Ra  (Crougn) 105+023 102+017 0.97 £0.16
{Crmax) 1.09+042 123£022 101025
{AUCqp.2:n) 1.26+£0.32 1212018 103023

Values are mean & SD, except tmax which are median (range).
*: Number of repeated applications in each patch size

No statistically significant difference between PK parameters was found
after 3 or 14 days of repeated administration based on data evaluated for Study 2331, in
which the 15 and 20 cm? patch treatment arms were stopped at Day 3 in some subjects.

The steady state average concentrations from Study 2331 afier 14 day dosing was also
compared to the Cavg ss from the pivotal clinical Study 2320 after 1 year of dosing and
no differences in the steady state average plasma concentration was observed. :

Table Comparison of NAP226-90 steady state average plasma

concentrations for study ——.713D2320 and - -713D2331
Dose (mg) Patch size (cm?) Study ° ——713D2331 Study — 1302320
estimates (95% estimates (95%
confidence interval)in ~ confidence interval) in
ng/miL ng/mL for a patient with
a body weightof 65kg
9 5 14(0.9-20) 20(1.5-27)
18 10 34(21-4.7) 3.1(29-35)
27 15 6.2(3.8-8.5) 54(40-72)
36 20 8.7(5.3-12.0) 7.6(6.7-8.7)

Mean urinary excretion ratio and CL: of ENA713 and NAP226-90 on the first day are
almost constant over the patch size range of 5 to 10 cm’, and did not change after 5-day
repeated applications of ENA713 in either patch size. These results suggest that urinary
excretion of ENA713 and NAP226-90 were linear in the range of tested patch sizes and
repeated applications have no influence on the elimination of both compounds into urine.

h(4)
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Table: _ Mean urinary excretion ratio and CLrof ENA713 and NAP226-90

Analyte  PK parameters 5cm? 7.5cm’ 10 cm?
Day 1 Day 5 Day 6 Day 10 Day 11 Day 15
% of applied dose 20+09 25209 25:x09 26:x05 29+£13 34:x10
ENA713 % of deliveredamount 43+19 55x17 5417 50=x10 60222 74+21
CL: (L/h) 36+£16 36+13 3814 36=x09 36+13 42:x09
% of applied dose 85£28 117227 9429 111228 112243 120+34
NAP226-80 % ofdeliveredamount 19.1+72 206.0:50 202:49 224:44 230:64 253:54
CLr (L) 205275 230x43 214x45 213x39 226+56 245zx55
Values are Mean + SD
2.2.11 What is the variability in the PK data?

The inter- and intra-individual variability in Cmax and AUC values of rivastigmine and its
major metabolite NAP226-90 after administration of rivastigmine patch are summarized
in the following Table for three Clinical Pharmacology studies conducted in healthy
volunteers and using the FMI patch.

PK Study No Patch size R‘“(%,:g mine N’?;%ZS)}QO
parameter (loaded dose) Intra- Inter- Intra- Inter-
Crrax ENA713DW159 0cm*(18mg) 19%  60% - -
——713D2332 10cm?*(18mg) 42%  59%  37%  37%

— .113D2338 10cm®(18mg)  34%  44% - -

AUC,+ ENA713DW159 10cm?(18mg) 18%  62% - - h( 4)

— 4713D2332 0 em®(18mg) 5%  80%  31%  34%

— 4713D2338 10cm?(18mg) 42%  52% - -

AUC. ENA713DW159 10 cm? (18 mg) - - - -
— 11302332 10em?(18mg) 53% 77%  30%  33%

~ /13D2338 10cm’(18mg)  35%  45% - -

-2 not available ; ' CVs cbiained from the multiplicative modal.’

The variability in rivastigmine PK was lower after the patch than after the oral capsule or
the oral solution formulation.

The inter-patient variability after the oral capsule formulation (Study 2331) was in the
range 39-71% for Cmax and 68-73% for AUCo-24n, while it was in the range 37-45% and
33-43%, respectively, after the patches.

Similarly, the variability after the oral solution dose (Study 2332) was 74% for Cmax and
103% for AUCo-24n (both parameters normalized by dose/kg BW), while it was 43% and
49%, respectively, after the patch.

In all PK studies, except one (Study 0401) the plasma concentration profiles were well
within this variability and no outliers were observed. Study 0401 was a Phase 2 study.
Pharmcokinetic samples were taken from 47 patients on Day 1 after the application of a
10 cm? patch.
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- The % CV seen in this study was 93-99%, which is much higher than that observed in
other studies. There were two subjects in this study that had concentrations that were
relatively higher than the rest of the subjects (as seen in the Figure below). The safety
implications of these high concentration in the two subjects is being evaluated by the

Medical Officer. According to the sponsor there were no serious adverse events observed
in these subjects.

The individual rivastigmine profile for all subjects with PK evaluated on Day 1 is given
below:
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Such outliers were not observed in any other studies.

2.2.12 How do the pharmacokinetics of the drug in healthy
volunteers compare to that in dementia patients?

The pharmacokinetics of rivastigmine and NAP226-90 are similar in the AD patients and

healthy volunteers when given the same patch size applied to the same body site (upper
back).

Rivastigmine exposure parameters Cmax and AUCz24h measured in patients treated with the
10 cm? patch were 7.88 + 2.88 ng/mL and 127 + 41.4 ng-h/mL, respectively.

In healthy volunteers, these were 7.29 + 3.79 ng/mL and 119 & 58.3 ng-h/mL,
respectively, in [study 2335] (n = 20), and 6.80 + 3.20 ng/mL and 122 + 54.9 ng-h/mL,
respectively, in [study 2338] (n = 40). Comparing rivastigmine PK in single-dose

studies [2335 and 2338] with the current multiple-dose study is adequate because there is

no, or very little, accumulation of rivastigmine in plasma after multiple doses based on
results of Study 1101 discussed earlier.
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2.2.13 Based on the pharmacokineti¢ parameters, what is the
degree of linearity or nonlinearity in the dose-concentration
relationship?

Rivastigmine exhibits nonlinear pharmacokinetics following both oral and intravenous
administrations because of capacity-limited elimination. The patch formulation also
displays nonlinear rivastigmine pharmacokinetics which, however, was less pronounced
than with the oral formulation.

As assessed by compartmental analysis on escalating through the patch sizes of 5, 10, 15
and 20 cm’, the increase in rivastigmine exposure relative to the lowest dose (5 cm?) was
2.6, 4.9 and 7.8 fold for the 10, 15 and 20 cm’ patch, respectively.

For comparison, this increase was 3.4, 6 and 11.2 fold on escalating oral b.i.d. doses.
Thus, deviation of rivastigmine exposure from dose linearity (i.e. dose over-
proportionality) was less pronounced with the patch formulation.

Based on a Power model for the assessment of dose proportionality, for a dose-
normalized PK parameter to be regarded as dose proportional the 90% confidence
interval for the estimate of slope had to be included within the critical region (-0.16,
0.16). The only parameter to meet this criterion was Cmax of NAP226-90 with capsule
treatment where the 90% confidence interval was (-0.08, 0.13). All other parameters
exhibited overproportionality.
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Estimated
Estimatsd 30% confidence increase  90% confidence
slope limit for across the limit for the Doss  Proportionalicy
Treatment Analyte Paramaters {unit) leg{dosa) the slope dose range increage prop.?* doge rangatt

Patch EWA713  Dose Normalized
RGC(0-24) ({ng.h/ml)/mg) 0.46 (0,37, 0.54)  1.88 (1.83, 2.12) %o 1.51

NAP226-90 Doge Normalized
AUC{0-24) ({ng.h/mil)/mg) 0.31 (0,23, 9.39) 1.%4 {1.38, L.70) ©Bo 1.78
Doze Normalizad
Crax {{ng/ol}/ng} 0.32 (0.23, 0.42) 1.5 (1.37, 1.78) Ko 1.7

Capsule ENA713  Doge Normalized
A0C{0-24) ({ng.h/ml)/mg) 0.38 {0.81, 0.95)  3.39 {3.07, 3.74) M 1.26

MAP226-90 Dose Normalized
RUC{0-24) {{ng.h/ml)/mg) 0.21 (0.17, 2.24) 1.33 {1.27, 1.39) Ko 2.53
Dose Normalized
Cmax {{ng/xl}/ng) 0.02 {-2.08, 0.13) Yes

Noza:

L, The powar model, Ln{parametar/dose) = a + b*in(dose) + patient + error, was used to estizate the slope,
corresponding 90% confidence interval, and the p-valus testing dose provortionality (bal),

* Could dose proportionality across the whols dose ranga b2 shown? The critical region for the 90% coafidanca interval
for the slope in crder to conclude dose proporticnality across the dess range considarad is
-.16 - .16, Dose range = ratio highest to lowest = 4,

¥ Mazimm dose range (rmax<r) within which the increass in the pharmacokinetic paramster can still be considarad
proporticnality to the increase in dose.

2.2.14 What are the adhesive properties of the Exelon Patch?

Following scores was used to capture comments relating to patch adhesion:

0 =90 % adhered (essentially no lift off of the skin)

1 =75% to < 90% adhered (some edges only lifting off of the skin)

2 = 50% to < 75% adhered (less than half of the patch lifting off the skin)

3 =< 50% adhered but not detached (more than half the system lifting off of the skin
without falling off)

4 = the patch was completely detached

Adhesion of the patches was generally very good, with almost all patients having the
patch completely attached (rating of 0) or just the edges lifting off (rating of 1) at 24
hours after application. Two patients had complete detachment (rating of 4) at 24 hours.
In addition, 1 patient had his patch mostly detached (rating of 3) at 24 hours.
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2.3  INTRINSIC FACTORS

2.3.1 What intrinsic factors influence exposure and/or response
and what is the impact of any differences in exposure on the
pharmacodynamics? Based on what is known about
exposure response relationships and their variability, is
dosage adjustment needed for any of the subgroups?

The intrinsic factors have been discussed below:

23.1.1 Effect of Renal Impairment:

No new studies have been conducted with Exelon patches in subjects with renal
impairment.

Based on population analysis creatinine clearance did not show any clear effect on
rivastigmine steady state concentrations.

Dosage adjustment:

No dosage adjustment is necessary with oral Exelon as well as the patch.

23.1.2 Effect of Hepatic Impairment:

No new studies have been conducted with Exelon patches in subjects with hepatic
impairment.

Based on population analysis SGOT and SGPT did not show any clear effect on

rivastigmine steady state concentrations (p=0.12 and 0.19 respectively).

Dosage adjustment:
No dosage adjustment is necessary for oral Exelon as well as the patch.

2.3.1.3 Effect of age:

Elderly:

Population analysis of the pivotal clinical trial (Study 2320), showed that the steady state
concentrations of rivastigmine was not influenced by age (p=0.72)

Dosage adjustment:
No dosage adjustment is necessary.
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Pediatrics:

Exelon patch was not investigated in children or adolescents.

2.3.14 Effect of Gender:

Based on a population analysis gender (107 males and 203 females) did not affect the
steady state concentrations of rivastigmine (p=0.78)

Dosage adjustment:
No dosage adjustment is necessary.

2.3.15 Effect of Body Weight:

A clear relationship (p=0.0003, see following Figure) between rivastigmine exposure at
steady state and bodyweight was observed in the large pivotal clinical trial in AD
patients. Compared to a patient with a bodyweight of 65 kg, the rivastigmine steady-state
concentrations in a patient with a bodyweight of 35 kg would be approximately doubled,
while for a patient with a bodyweight of 100 kg the concentrations would be
approximately halved. The steady-state concentrations of NAP226-90 were also clearly
related to the patients bodyweight (p= 0.007). The effect of bodyweight on drug exposure
suggests special attention to patients with very low bodyweight during up-titration.

Figure: Loaded dose normalized ENA713 steady-state plasma concentrations
against body weight
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Dosage adjustment:
No dosage adjustment is necessary, although caution should be exercised in titrating low
body weight subjects to doses above 10 cm? patch.
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2.3.1.6 Effect of Race:

Based on a pharmacokinetic study (#2335)

¢ No meaningful pharmacokinetic differences were apparent between Japanese and
Caucasian subjects.

o The statistical evaluation showed that systemic exposure to rivastigmine was
slightly higher in Japanese than in Caucasians. In contrast, for the rivastigmine’s
metabolite NAP226-90, Japanese had a slightly lower systemic exposure than
Caucasians. After adjusting the statistical model for body weight, Japanese
subjects had a lower exposure than Caucasians for both analytes.

e Japanese subjects showed higher inhibitory effect on BuChE. Although, the
differences were not statistically significant. A possible reason for this finding
could be the lower mean body weight for the Japanese compared to Caucasians.

Based on population analysis:

There appeared also to be a small effect of race (p=0.05) from the population anlaysis of
the pivotal clinical study; however this seemed to be due to the 2 black patients, whose
rivastigmine exposure was lower than the rest of the group. When excluding the 2 black
patients, no effect of race was seen (p=0.38). Due to the very small number of black
patients, no reliable conclusions can be drawn based on this population analysis on
potential differences with respect to pharmacokinetics for black vs. non-black patients.

Dosage adjustment:
No dosage adjustment is necessary.

2.4 EXTRINSIC FACTORS

No new drug interaction studies are conducted with Exelon Patch.

24.1 Is rivastigmine a substrate, inhibitor or inducer of CYP
enzymes?

Substrate:  Rivastigmine is metabolized mainly through hydrolysis by esterases.
Rivastigmine has a low affinity for cytochrome P450 enzymes.

Inhibitor:  Rivatigmine is not an inhibitor of major CYP enzymes: 1A2, 2C8, 2C9/10,
2C19, 2D6, 2E1, 3A4/5 '

Inducer: Auto induction of esterases was not observed. Rivastigmine’s ability to
induce CYPs is not known.
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24.2

Is rivastigmine a substrate and/or inhibitor of p-
glycoprotein transport processes or any other transporter
system?

This information is not known.

25.1

2.5 GENERAL BIOPHARMACEUTICS

What is the relative bioavailability of the Exelon Patch to
the currently marketed products of rivastigmine; i.e capsule
and solution dosage form?

Relative bioavailability to oral solution:
The relative bioavilability of a 24 hour application of Exelon Patch (FMI) 10 cm* (18 mg

loaded dose) applied to the upper back was compared to the 3 mg oral solution in heathy
elderly subjects (N=30) in a cross over study.

Without normalization for dose, the 10 cm? patch produced a plasma exposure
(AUCw) to rivastigmine 5.2 times higher than the single 3 mg oral solution dose,
while the Cmax of the patch was only 76.5% of that achieved with oral solution.
Assuming that exposure after an evening oral dose is the same as after the
morning dose, the exposure with once-daily dose of 10 cm® patch is expected to
be 2.6 times higher than with a 3 mg bid (6 mg/day) dosing of oral solution.

The normalized Cmax (for amount of drug delivered from the patch per

kg body weight) achieved by Exelon FMI patch was about 30% of the Cmax
achieved by the 3 mg ENA713 oral solution. The normalized AUClastand AUCw
achieved by 10 cm? patch were 261 and 250% (based on geometric mean) or 327
and 307% (based on arithmetic mean), respectively, of the 3 mg ENA713 oral
solution.

The mean terminal elimination half-life of rivastigmine was 1.45 £ 0.43 h after
administration of the oral solution and 3.02 + 0.83 h after patch application.

The relative ratios between the Exelon patch and the oral solution are summarized in the
following Table:

Appears This Way
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Table: Cmax, norm, AUCO-24h, norm AUCIast, norm and AUC-', norm ratio for rivastigmine and
NAP 226-90, (N=30)

Parameter Test/Reference (Patch/Solution)
Rivastigmine NAP 226-90

Cumax, nom ratio 0.353+0.173 (49) 0.165 £ 0.0599 (36)
[0.313] [0.155]

AUCq.24n, nom ratio 2.46 + 1.87 (76) 0.433 £0.144 (33)
[1.93] [0.410]

AUC st norm Fatio 3.27 £2.45(75) 0.661 £ 0.174 (26)
[2.61] [0.638]

AUC,, pom Fatio 3.07 £2.13 (69) 0.660 + 0.166 (25)
[2.50] [0.639]

Values are mean + SD (%CV) [geometric mean]

- The comparative plasma concentration time profile for the Exelon Patch and solution is
shown in the following Figure:
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Relative bioavailability to oral Capsule:

A true relative bioavailability with the capsule formulation was not conducted. Instead in
a parallel design the Exelon patch (5, 10, 15 and 20 cm?) was compared to the oral
capsule (1.5, 3, 4.5 and 6 mg BID) after 14 days of multiple dosing at each treatment
level.

e Exposure (i.e. AUC24n) achieved following application of the 20 cm? patch was,
on average, 1.8-fold higher than following the 6 mg b.i.d. (12 mg/day) oral dose,
while the Cmax was 1.5- fold lower. The ratios for comparisons at all patches and
capsule doses are shown in the following Table:



Exelom Patch TDS Page 40 of 191
N22-083

Table: Rivastigmine mean Cmaxand AUC24n ratios of patch over capsule (reference)
treatments

Capsule
15mgbid  30mgbid 45mgbid 6.0 mgbid
(3mg/day)  (6mg/day)  (9mgiday)  (12mg/day)
Crac (NU/ML): 334ngmL  970ng/mL  168ng/mL  29.3 ng/mL
AUC,, (ngVmL):  125nghmlL  57.7 ng-/mL 106 ng-ymL 191 ng-h/mL

Patch
5¢m*  Cpae =271 ng/mL 0.81 028 * 0.16 = 0.09 *
AUCyn=463nghumL 370 = 0.80 044 = 024 *
10¢m®  Crax = 7.88 ng/mL 236 0.81 047 * 027 ™
AUCy, =127 nglymL 102 * 220 * 120 0.66
15¢m®  Cpa = 14.1 ng/mL 422 = 145 * 0.84 - 048 *
AUCyn=233nghimL 186 ** 404 * 220 * 122
20cm®  Cpay = 19.5 ng/mL 584 201 = 1.16 067 *
AUCuy=345nghimL 276 = 598 « 325 181 =
1 morning dose

* P£0.05 (based ¢n ratio of geomeiric means)
** P<0.001 thased on ralio of geometric means)

The exposure parameters of the Exelon patch and capsule formulation is shown in the
following Table:
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Cn Crigingl



Exelom Patch TDS
N22-083

Page 41 of 191

Table: Comparative rivastigmine exposure parameters following rivastigmine
multiple oral (b.i.d.) capsule or dermal (0.d.) patch applications

Capsule Patch
Rivastigmine Cre AUCzer Fiuchuation indax Coms AUCam Fluchason index
fngimt} {rg-himL} ) {ngimL) i ng‘hile

1.5 mg bid (3 mg per day, n=28) Sctlz(imloaded,n=22)
Meanz SD 3342233 1252881 624+315 2712123 4332172 0532040
v 705 72 503 482 %32 68.2
Mecian 259 #.00 5.87 257 478 0.81
Afin-max 111103 383405 237-172 1.16-5.39 200614 0.00-1.47
Geo. mean 274 13.3 593 245 432 -
CV% Geo. mean 838 9.4 48.8 497 407 -

3m'|bid|6mgperday,nsu) 10m2(18mloaded,n322)
Atean 2 5D 970£513 57.7£38.1 3pB2124 76342388 127 2414 0772032
Vs 529 473 34 286 328 422
Median a7 513 378 779 120 0.76
Min-max 283213 17.3-182 2.01-3.24 278-128 41.4-168 0.15-128
Seo. mean 848 477 379 732 120 8.30
CV% Geo. mean 384 833 207 431 38.1 574

4.5 mg bid (3 mg par day, n=19) 15cn2(27mgloaded, n=13)
Mean 5D 16.3:0.80 18+7e.7 4102338 14.1:8.30 2332632 372z038
(o 583 723 573 44.8 357 50.5
Median 1832 8¢9 345 15.3 255 8.31
Ain-max 542270 41.2382 1.36-10.1 432-28.7 93.3-343 D.03-1.30
Geo. mean 153 882 358 128 27 0.30
CV% Geo. mean 43.1 812 559 55.4 3] 81.3

§ g hid {12 mg per day, n = 17) 20 e (36 myg loaded, n= 13)
Aean + 5D 203£132 191 £ 140 415£248 1852751 51127 057035
v 452 730 503 384 387 823
Mecian 253 173 355 07 370 0.83
Afin-max 12.5-88.0 30.3-938 1.2¢-10.8 755-337 140-520 0.00-1.12
Geo. mean 288 138 359 1841 20 -
CV% Geo. mean 43 853 595 443 452 -

- rot appicable

e Dose over proportionality less pronounced for patch:

Exposure to rivastigmine (AUC) increased over-proportionally with rising doses
after both oral and dermal applications. As assessed by compartmental analysis on
escalating through the patch sizes of 5, 10, 15 and 20 cm?, the increase in
rivastigmine exposure relative to the lowest dose (5 cm?) was 2.6, 4.9 and 7.8 fold
for the 10, 15 and 20 cm? patch, respectively.

For comparison, this increase was 3.4, 6 and 11.2 fold on escalating oral b.i.d.
doses. Thus, deviation of rivastigmine exposure from dose linearity (i.e. dose
over-proportionality) was less pronounced with the patch formulation.
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o Fluctuation index lower for patch:

The fluctuation index (i.e. measure of peak/trough fluctuation) for rivastigmine
was in the range of 0.57 to 0.77 for the patch and 3.96 to 6.24 for the oral form,
demonstrating a much lower fluctuation (9 times lower) between peak and trough
concentrations with the patch. Similar results were found for NAP226-90, though
less pronounced.

o Inter-patient variability lower for patch:

The inter-patient variability in the exposure parameters of rivastigmine (Cmax and
AUCx) as assessed by the coefficients of variation (CVs) was generally lower
after the patch (CVs of 33- 45%) as compared to the oral form (CVs of 39-83%).

o Less metabolism after patch application:

The metabolite NAP226-90 showed a fairly comparable pharmacokinetic pattern
to the parent drug, and also exhibited over-proportional increase in exposure with
rising doses of rivastigmine, although less pronounced than with the parent. The
metabolite-to-parent AUC24n ratio ranged from 1.10 (6 mg b.i.d.) to 3.15 (1.5 mg
b.i.d.) after oral administration, and from 0.60 (20 cm?) to 0.72 (5 cm) after the
patch, indicating that much less metabolism occurred after dermal compared to

the oral treatment. Fewer NAP226-90 was formed following patch administration,
presumably because of the lack of presystemic (hepatic first pass) metabolism.

2.5.2. What is the relative 'bioavailability of rivastigmine from the
Exelon Patch, when it is applied to different application
sites?

Taking the upper back application site as the reference site (since upper back was used as
the application site in most clinical pharmacology studies conducted), the chest,
abdomen, outer thigh, and upper arm application sites achieved 100%, 80%, 71%, and
92%, respectively, of exposure (AUCw) achieved by the upper back application site.

The relative bioavailability at different application sites was evaluated in a single dose
crossover study, in which there was a 72 hour washout between two treatments
(application site). The pharmacokinetic parameters at the various application sites are
given in the Table below followed by the plasma concentration time profile:
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Crmax tmax AUC et AUC.. ts
Analyte Site no. {ng/mL) (h) {heng/mL) (heng/mL) (h)
rivastigmine 1 {Upperback) 6.80%320 16.0(8.0,24.0) 122+549 1284517 3211075
rivastigmine 2 (Chest) 634+25658 16.0(8.0,240) 123+597 128+577 3351082
rivastigmine 3 (Abdomen) 544$242 16.0(6.0,260) 1011436 103:440 3371076
rivastigmine 4 (Thigh) 489+191 220(8.0,260) 8774376 910368 3941230
rivastigmine 5 (Upperarm) 6584269 16.0(6.0,260) 1164418 1181417 3.311082
NAP226-90 1 (Upperback) 2.27+084 16.0(8.0,280) 4871184 5431151 5081340
NAP226-90 2 (Chest) 226075 220(10.0,26.0) 49312201 552+190 5081297
NAP226-90 3 (Abdomen) 1991056 220(8.0,280) 4341131 46612135 478x1.11
NAP226-90 4 (Thigh) 189+056 220(10.0,260) 385+139 438+132 5471199
NAP226-90 5(Upperarm) 2141061 220(12.0,280) 4652146 5031147 4541106
* median {range} ‘
Figure: Mean (+/- SD) plasma concentration-time plots of rivastigmine and

NAP226-90 following single transdermal administration (10 cm?, 18 mg
rivastigmine) on different application sites
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As seen, in the Table and figures above the abdomen and outer thigh sites showed
reduced bioavailability as compared to the upper arm, chest and upper arm. The chest and
upper arm were bioequivalent to the upper back. The descriptive results of relative
bioavailability of rivastigmine from the patch was confirmed by statistical analysis and is
summarized in the following Table.

- Appenrs This Way
Cn Criginal
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Table: Summary of statistical analysis on relative bioavailability achieved by
test application sites with the upper back application site as reference

PK Parameters | Patch site N | Geometric Mean | Ratio of geometric mean 90% CI for ratio

AUC st 1 (Upper back) | 35 113.53 — --

{ng-himL) 2 (Chest) 39 108.36 0.963 (0.825. 1.125)
3 (Abdomen) | 40 92.54 0815 (0.698, 0.952)
4 (Thigh) 39 77.80 0.685 (0.584. 0.804)
5 (Upperarm) | 39 109.87 0.958 (0.829, 1.130)

AuUC, 1 (Upper back) | 35 117.55 - -

{ng-h/imL) 2 (Chest) 38 118.42 1.007 (0.883. 1.150)
3 (Abdomen) | 40 94.96 0.808 {0.708, 0.921)
4 (Thigh) 39 82.69 0.703 {0.614. 0.8086)
5 (Upperam) | 39 113.60 0.966 {0.847, 1.102)

Cmax 1 (Upper back) | 35 6.34 - -

{ng/mL) 2 (Chest) 39 597 0.942 (0.827, 1.073)
3 (Abdomen) | 40 5.01 0.78 (0.694. 0.90D)
4 (Thigh) 39 447 0.705 {0.616, 0.808)
5 (Upperam) | 39 6.17 0.973 (0.854. 1.108)

The 90% CI of the ratio of geometric means for the bioavailability PK parameters
(AUCs & Cmax) for the chest and upper arm applications are within the range
required for showing bioequivalence (80-125%) with the upper back application site.

2.5.3

Is the proposed to-be-marketed formulation of rivastigmine
patch bioequivalent to the formulation used in the clinical
trials and pharmacokinetic studies?

The Final Marketing Image was used in the pivotal clinical trial (Study 2320) and many
of clinical pharmacology studies. All strengths of the patches have been used in these
studies, hence a bioequivalence study is not needed in this case.

2.54

What is the effect of food on the bioavailability of the drug

from the dosage form? What dosing recommendations need
to be made regarding the administration of Exelon Patch in
relation to meals or meal types?

Because of the dermal route of administration, no food effect study was conducted with
the rivastigmine patch.
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The effect of food was similar with capsule and solution formulations, i.e. a
slower rate of absorption (prolonged tmax by 90 min, and 30% reduced Cmax) and a
modestly increased exposure (AUC=) when compared with administration of
rivastigmine under fasted state.

2.5.5 Was an IVIVC established for this product?

An IVIVC was not conducted with this product.

2.5.6 How do the dissolution/release rate conditions and
specifications assure in vivo performance and quality of the
product?

Proposed Dissolution Method

Apparatus:  USP Apparatus 6 (cylinder)

Medium: 0.9% Sodium Chloride solution
Temperature: 32°C + 0.5 °C
Speed: 50 rpm

Proposed Specifications:

Time Points Percent Released
2 hours i o b(4)
4 hours
7 hours = -

These specifications although very wide were found acceptable for the following reasons:
e There is a trend towards decrease in in vitro release rate with increasing storage
time. This was observed under both long-term (30°C/65%RH) and accelerated
conditions (40°C/75%RH) (see the following Figure)
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Figure: Drug release data at 7 hours (all batches, 30 degree Celsius/65
percent RH and 25 degree Celsius/60 percent RH, all time points)
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e However, no difference was found in the in-vitro human skin permeation assay,
between newly manufactured transdermal patches and those which had been
stored for 36 months at 25°C/60%RH ( see figure below)

Figure: Human skin permeation results of ENA713 transdermal patches of
different ages
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o For Exelon patch on average only about 45 to 50% of the drug in the patch will
penetrate the skin during the 24 hour application regardless of the dosage
strength. The in vitro release rate in 7 hours exceeds the in vivo delivery rate
observed in 24 hours. From this argument, it can be concluded that the rates of
drug dissolution in the in-vitro release test are not comparable to rates of in-vivo
dermal absorption. Therefore, in vitro dissolution in this case is a quality control
test.
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e More importantly the clinical/pharmacokinetic studies used patches that were
manufactured 7-24 months before application. The exposures obtained from these
patches at various times in the shelf life of product (i.e. 24 months) were similar
and within the inter-individual variability seen in the studies (see Table below)

Table: AUC0-24% SD (% CYV) from the various studies in which patches were used
through 24 months

Patch Size Duration of elapsed time since manufacture of patch and end of Study
7 months 14 months 21 months 24 months
10 cm® 153+41 122 + 55 91.2+74.8 127 +41.4
(26%) (45%) (81%) (32%)
119+ 58.3
(48%)
5 cm® 62.9+18.7 45.6+18.3 46.3+172
(30%) (39%) (37%)

This shows that although the in vitro release rate decreases upon storage, the in vivo
exposures are not affected and that the in vitro dissolution test will mainly be used as a
quality control tool

2.6 ANALYTICAL

2.6.1 What bioanalytical method is used to assess concentrations
of active moieties and is the validation complete and
acceptable?

The assay validation fro rivastigmine and metabolite NAP 266-90 in plasma and urine
was adequate and acceptable. Cross validation between the methods was also conducted
and was found acceptable. The analytical methods used to estimate rivastigmine and
metabolite NAP226-90 in plasma were GC/MS and LC/MS/MS and that in urine was
LC/MS/MS. These methods are summarized below.

Rivastigmine and NAP226-90 in plasma:
1. METHOD 1: GC/MS with electron impact ionization

The older studies utilized this method. The validation parameters are given below:

Linearity: 0.11-34 ng/ml for rivastigmine and 0.12-35 ng/ml for NAP226-90

LLOQ: 0.11 ng/ml for rivastigmine and 0.12 ng/ml for NAP226-90

Interday Precision: % CV within 3.4-14.5% for rivastigmine and 3-20.5% for NAP226-
90

Interday Accuracy: within -8.4-3.7% for rivastigmine and -5.6-6.1% for NAP226-90
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Stability : 2 freeze thaw cycles and up to 20 months at various stages of sample
processing
Recovery :  84% for rivastigmine and 46% for NAP226-90

2. METHOD 2: Selective HPLC/MS/MS

The more recent studies utilized this method.

Linearity: : = ng/ml for rivastigmine and NAP226-90

LLOQ: 0.2 ng/ml for rivastigmine and NAP226-90

Interday Precision: % CV within ~ "% for rivastigmine and ——— 5 for NAP226-
90

Interday Accuracy: within % for rivastigmine and —_  for NAP226-90
Stability : Rivastigmine and NAP226-90 were found to be stable in plasma:
- in stock solutions for at least 1 month at about +5°C h@)
- in human plasma after 24 h at room temperature
- in spiked plasma after 3 freeze-thaw cycles below -18°C
- in spiked human plasma for at least 19 months storage below -18°C
- in human plasma for at least 19 months storage below -18°C
- in plasma extract for 30 h at room temperature on the autosampler.
Recovery : —— . for rivastigmine and » for NAP226-90

Rivastigmine and NAP226-90 in urine

METHOD: HPLC/MS/MS

Linearity: 0.5-2500 ng/ml for rivastigmine and NAP226-90

LLOQ: 0.5 ng/ml for rivastigmine and NAP226-90

Interday Precision: % CV within 1-4.7 % for rivastigmine and 3.1-10.3 % for NAP226-
90

Interday Accuracy: within -8.7 to -5.5 % for rivastigmine and -2.9 to -1.4% for NAP226-
90

Stability : Rivastigmine and NAP226-90 were found to be stable in urine:
-in stock solutions for at least 1 month at about 5°C and for 6 h at room
temperature
-in working stock solutions for 70 days at about 5°C
-in extracts at least 101 h at room temperature
-in QCS for at least 21 h at room temperature, after 3 freeze-thaw cycles at
about -24°C. Rivastigmine was stable for at least 3 months at about -24°C
but the stability of '
NAP226-90 was not fully demonstrated, and was not available.

Recovery :  80-87% for rivastigmine and 87-90% for NAP226-90
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3.0 DETAILED LABELING RECOMMENDATION
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4.0 APPENDIX
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4.1.1 INDIVIDUAL STUDY REVIEW
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COMPARATIVE BA AND BE STUDIES
PATCH VS. ORAL SOLUTION:

Study 2332: A randomized open label, two-period, crossover study fo compare the
bloavailability of a single dose of 70 cni (FMI) ENA713 transdermal
patch with 3 mg dose of oral solution in healthy elderly subjects.

Obijectives:

e To assess and compare the bioavailability of 10 cm® (FMI) transdermal patch with
3 mg oral solution in healthy subjects.

e To evaluate the safety and tolerability of single dose administration of 10 cm®
(FMI) transdermal patch and 3 mg oral solution in healthy subjects.

The study design is as follows:

Study Design Single dose, open label, randomized, 2 period crossover study

Study Population N=48 Healthy elderly subjects

Age: 59-85 years (mean age 67.8 years)
Gender: 21 males and 27 females
Weight: 53-91 kg (mean 74 kg)

Race: 39 Caucasian, 2 Black and 7 others

Treatment Group A: 10 cm” (18 mg loaded dose) Patch
B: 3 mg Oral Solution
**This study used the final marketing image

Dosage and Administration | Patches (single dose) were applied on upper back (above the scapula).
Whenever the patch looked like it was about to fall off (e.g. one third or
less still adhering to the skin), it was to be pressed back to the skin in
the same manner as during application. If the patch were to actually fall
off, it was to be reapplied once to the same site, unless there were
obvious localized reasons for poor adhesion, in which case a different
site would be used.

Diet:

On dosing days, subjects were administered the assigned dose
following an overnight fast and subjects continued to fast up to 2 hr
following the administration. Standard breakfast, lunch and dinner
meals were consumed at 2, 5, and 9.5 hr post-dose, respectively.

Washout:
72-hour washout between two treatments

Sampling: Blood For rivastigmine and its metabolite, NAP 226-90:
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After patch arm: At predose, 3, 6, 8, 12, 16, 24, 26, 28, 32, 36, 40 hrs
post-application.

After oral solution: 0 (pre-dose), 0.5, 0.75, 1, 1.5, 2, 3, 4, 6, 8, 10, 12,
15, and 24 hrs postdose.

Urine none
Feces none
Analysis LC/MS/MS method
Lower Limits of Quantitation
Plasma Urine
Rivastigmine 0.2 ng/mL none
NAP 226-90 0.2 ng/ml none

Plasma:

Linear Range: 0.2-30 ng/ml in plasma for both moeities
Quality control concentrations: 0.4, 7.50 and 25 ng/ml
Inter-day precision: <7.1% CV

Inter-day accuracy: 99-102% of the nominal concentration

PK Assessment AUC0-24, AUC0-00,Cmax, Tmax, t1/2,
Safety Assessment Laboratory tests, adverse events
PD Assessment None

Pharmacokinetic Results:

48 subjects were enrolled and completed the study. 18 subjects from Group 1 erroneously
received half of the 3 mg ENA713 oral solution (1.5 mg) required by the protocol. As a
result, their plasma samples were assayed but were not included for the evaluation of
pharmacokinetic parameters. The 30 subjects from Group 2 and Group 3 who all received
the correct 3 mg ENA713 oral solution and completed the study according to the study
protocol were included for pharmacokinetic evaluation.

Exposure parameters after patch administration were corrected for the drug amount
delivered from the patch system. Generally all exposure parameters were normalized to
the dose administered per kg body weight.

The drug amount delivered from the patch system throughout 24 hours was on average
8.15 & 1.76 mg, which was 45.3 £ 9.8% of the drug load (18 mg).

Rivastigmine:
The following Table summarizes the PK parameters of rivastigmine in healthy elderly
subjects.
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Table: Mean (+ SD) pharmacokinetic parameters of rivastigmine in healthy elderly
subjects, non-normalized and normalized for dose per kg body weight

Arithmetic mean £ SD (CV%)
Parameter :
[Geometric mean]
3 mg oral solution 10 cm? patch (18 mg)
(N=30) (N=30)
tmax (h)" 1.00 (0.750 -1.50) 14.1 (8.0-26.0)
Chnax (ng/mL) 7.63 £6.60 (87) 5.84 +4.43 (76)
[6.00] [4.99]
Cinaxr nonn [(NG/MLY{(mg/kg)] 176 £ 130 (74) 48.6 £20.8 (43) **
. [145] [45.6)
AUCg 04 (R-ng/mL) 223 +26.4 (119) 91.2+748(82)
[14.7] [75.1]
AUC_24n, nom [(N-ng/mL)/(mg/kg)] 507 + 523 (103) 748 £ 367 (49) ™
[355] [686]
AUCaa (h-ng /mL) 21.8 £26.1 (120) 116 £ 92.5(79)
[14.2] [97.8]
AUCas¢ nom [(h-ng/mL)/(mg/kg)] 497 £ 518 (104) 963 £447 (47)**
[343] [894]
ty. () 1.45 £ 0.427 (30) 3.02+0.832(28)
[1.39] [2.94]
AUC. (h-ng/mL) 226 +264 (117) 118 £92.4 (78)
[15.0] [99.5]
' AUC. nom [(h-ng/mL)/(mg/kg)] 516 + 524 (102) 976 + 445 (46) **
[364] [909]

* median (range) for t,a., ™ parameters were normalized to the drug amount delivered

from the patch system per kg BW

The following figure shows the mean concentration time profile following both the

formulations:

Appeors This Way

On Original
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5—10 cm® (FMI) transdermal patch e—single 3 mg Exelon oral solution

Both the non-normalized and the normalized AUClast’s and AUCw0’s indicated a higher
exposure to rivastigmine delivered by the patch formulation than the oral solution
formulation. Absolute rivastigmine exposure (i.e. total AUC) was, overall, approximately
5.2-fold higher after the 10 cm? transdermal patch than after the 3 mg oral solution dose.

The mean terminal elimination half-life of rivastigmine was 1.45 + 0.43 h after
administration of the oral solution and 3.02 + 0.83 h after patch application.

The inter-subject variability for the exposure parameters of rivastigmine was generally
high, as characterized by coefficients of variation of parameters normalized by mg dose
per kg body weight. The oral solution treatment arm had inter-subject variability of 74%-
104%, and the patch treatment arm had inter-subject variability of 43-49%.

Based on the geometric means of ratios for the corresponding normalized values of
AUClast and AUCoo, the bioavailability of rivastigmine from 10 cm? patch application
[18 mg loaded dose, with mean delivered dose of 8.15 + 1.76 mg (n=30)] was 261 and
250%, respectively, relative to the 3 mg oral solution. The intersubject variability of the
AUC ratios for rivastigmine was high (CV of 69 and 75%).

Metabolite NAP226-90:

The following Table summarizes the PK parameters of NAP 226-90 in healthy elderly
subjects.
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subjects, non-normalized and normalized for dose per kg body weight

o

Arithmetic mean = SD (CV%)
Parameter .
[Geometric mean]
3 mg oral solution 10 cm? patch (18 mg)
(N=30) (N=30)
tna ()" 1.50 (0.750 - 3.00) 16.0 (8.02 - 28.0)
Comax (NG/ML) 6.59 + 1.96 (30) 287 £1.42(49)
[6.31] [2.60]
Crmax, nom [(Ng/mLY(mgrkg)] 157 £ 39.0 (25) 2461666 (27)*
[153] [23.7]
AUCg.o4n (h-ng/mL) 38.4 +10.0 (26) 458 + 24 6 (54)
[37.2] [40.5]
AUCg.24n, nom [(h-ng/mL)/(mg/kg)] 914 + 162 (18) 387119 (31) ™
[901] [370]
AUC,,¢ (h-ng/mL) 37.1+983 (27) 66.8 £ 32.3 (48)
[35.9] [60.7]
AUC 351 nom [(h-ng/mLY(mg’kg)] 882 + 156 (18) 571+ 142 (25) ™
[870] [555]
ts (h) 3.02+0515(17) 4.80 + 0.907 (19)
[2.98] {4.72]
AUC,, (h-ng/ml.) 38.9+10.0 (26) 69.8 £329 (47)
[37.6] [63.8]
AUC,, nom [(h-ng /mL)/(mg/kg)] 924 £ 160 (17) 599 + 143 (24)**
[911] [583]
AUC.. ratio metabolite/parent 3.49 £ 3 44 (99) 0.67 +0.19 (28)
[2.51] {0.64]

* median (range) for tmax, ** parameters were normalized to the drug amount delivered

from the patch system per kg BW

The AUCwo ratio of metabolite to parent compound for the oral solution (3.49) appeared
to be higher than that for the patch formulation (0.67). The inter-subject variability for the
exposure parameters of NAP 226-90 was notably lower than for the parent compound.

In contrast to the parent compound, for the metabolite the variability tended to be

lower after oral administration as compared to the patch formulation.

The mean concentration-time profile of NAP 226-90 is shown in the following figure:
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o—10 cm® (FMI) transdermal patch e—single 3 mg Exelon oral solution

Without normalization for dose, the 10 cm? patch produced a mean plasma exposure
(AUCw) to rivastigmine 5.2 times higher than a single 3 mg oral solution dose. Thus,
assuming that exposure afier an evening oral dose would be the same as after the morning
dose, the exposure with once-daily dose of 10 cm? patch is expected to be 2.6 times
higher than with 3 mg bid dosing of the oral solution.

The geometric mean AUC ratios for NAP 226-90 amounted to 64%, relative to the oral »
solution. The intersubject variability of this ratio was lower (CV of 25 and 26%) as
compared to the corresponding value for the parent compound.

The following Table summarizes the relative ratio between ENA713 patch formulation

and the ENA713 oral solution.

Table: Cmax, norm, AUCo-24h, norm AUChast, norm and AUC«, norm ratio for rivastigmine and
NAP 226-90, (N=30)

Parameter Test/Reference (Patch/Solution)
Rivastigmine NAP 226-90

Crmax, nom ratio " 0.353+£0.173 (49) 0.165 1 0.0599 (36)
[0-313] [0.155]

AUCq.24n, nom ratio 2.46 £ 1.87 (76) 0.433 £ 0.144 (33)
[1.93] [0.410]

AUCiast nom Fatio 327 £245(75) 0.661 £ 0.174 (26)
[2.61] [0.638]

AUC. om ratio 3.07 £2.13 (69) 0.660 £ 0.166 (25)
[2.50] [0.639]

Values are mean + ISD (%CV) [geometric mean])
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The following figures show the individual subject normalized Cmax and AUCeo for the
patch and the solution formulations for rivastigmine and NAP226-90:

Figure: Cmax, AUC- of rivastigmine normalized by mg dose per kg body weight
following a single 24-hour application of a 10 cm? (FMI) Exelone transdermal patch
(loaded with 18 mg) and a single oral solution of 3 mg Exelone
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Figure: Cmax, AUC-of NAP226-90 normalized by mg dose per kg body weight
following a single 24-hour application of a 10 cm? (FMI) Exelone transdermal patch
(loaded with 18 mg) and a single oral solution of 3 mg Exelone
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Residual Drug Analysis:

Drug residual analysis was performed on all used patches worn by the 30 subjects
included for PK analysis.

All subjects participating in the study received one 10 cm> ENA713 FMI transdermal
patch during the treatment period. Each 10 cm? patch was loaded with 18 mg of
rivastigmine. From the drug residual analysis of the 30 subjects, the transdermal system
delivered an average of 8.15 + 1.76 mg (range 4.20 to 11.1 mg), which is 45.3 £ 9.79%
(range 23.3-61.7) of the loaded drug (18mg). ’
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In the 17 female subjects out of the total 30 subjects, the 10 cm? patch delivered an
average of 7.90 + 1.83 mg of rivastigmine, which is 43.9 + 10.2% (range 23.3-59.4 %) of
loaded drug .

In the 13 male subjects, the 10 cm? patch delivered an average of 8.49 + 1.68 mg of
rivastigmine, which is 47.2 + 9.34% (range 33.3-61.7) % of loaded drug.

Although numerically the patch delivered a higher amount of rivastigmine in male than
female subjects, the difference was not statistically significant (p=0.85, a=0.05).

Overall Conclusions:

e The 10 cm® ENA713 FMI transdermal system in the current study demonstrated
the ability to consistently deliver on average 8.15 & 1.76 mg of rivastigmine,
which is 45% of loaded dose (18 mg) when applied to the upper back of the
healthy elderly subjects enrolled in this study.

e  Without normalization for dose, the 10 cm? patch produced a plasma exposure
(AUCw) to rivastigmine 5.2 times higher than the single 3 mg oral solution dose,
while the Cmax of the patch was only 76.5% of that achieved with oral solution.
Assuming that exposure after an evening oral dose is the same as after the
morning dose, the exposure with once-daily dose of 10 cm’patch is expected to be
2.6 times higher than with a 3 mg bid (6 mg/day) dosing of oral solution.

e The normalized Cmax (for amount of drug delivered from the patch per
kg body weight) achieved by ENA713 FMI patch was about 30% of the Crmax
achieved by the 3 mg ENA713 oral solution. The normalized AUCliastand AUCw
achieved by 10 cm” patch were 261 and 250% (based on geometric mean) or 327
and 307% (based on arithmetic mean), respectively, of the 3 mg ENA713 oral
solution.

e Nervous system and gastrointestinal system were the two body systems associated
with the majority of the incidence of adverse events. The total number of subjects
experiencing nervous system related adverse events was similar between the 10
cm? patch and the 3 mg ENA713 oral solution treatment. The total number of
subjects experiencing gastrointestinal system disorder, however, was lower during
the 10 cm? patch treatment than during 3mg ENA713 oral solution treatment.
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SPECIAL POPULATION

Study 2735:  An open label, three-period ascending dose study fo evaluate the ethnic
difference in the pharmacofinetics of ENAIF transdermal patches
M7 5 ent, 10 en, 15 cmz) between Caucasian and Japanese healthy
male subjects

Objectives:

e To estimate potential differences in the pharmacokinetics of ENA713 and its
metabolite NAP 226-90, including dose-proportionality, between Caucasian and
Japanese healthy male subjects

e To evaluate the safety and tolerability of single dose administration of 5cm?, 10
cm?, 15 cm? (FMI) transdermal patch

e To compare the pharmacodynamics of BuChE in plasma in Caucasian and
Japanese healthy male subjects and evaluate the PK/PD relationship

e To investigate the potential of ENA713 transdermal to induce contact irritation
after single application to Caucasian and Japanese healthy male subjects

The study design is as follows:

Study Design Open label, randomized, 3 period 3 treatment single ascending dose
Study Population N= 40 (20 Healthy Caucasians and 20 healthy Japaense subjects)

Demographic variable All subjects Japanese Caucasian

Number of subjects treated 39 19 20

Age (years), mean (SD) 259 (3.71) 26.9 (3.21) 243 (3.97)

Sex (male, n (%) 39 (100%) 19 (100%) 20 (100%)

Height (cm), mean(SD) ___ 174.2 (7.46) 1696 (5.68) _ 1786(629)

Weight (kg), mean (SD) 672 (7.07) 63.2(6.18) 71.1(5.60)

_BMI (kghm"2), mean (SD)  22.148(1.7276)  21.991(21252) 22297 (1.2816)

Treatment Group o Treatment period 1;: ENA713 5 cm” (9 mg loaded dose of

rivastigmine) FMI transdermal patch

e Treatment period 2: ENA713 10 cm? (18 mg) FMI transdermal
patch

o Treatment period 3: ENA713 15 cm’ (27 mg) FMI transdermal
patch or ENA713 7.5 cm2 (13.5 mg) FMI transdermal patch, in the
case of tolerability problems in period 2.

Dosage and Administration

On day 1 of each treatment period the patch was applied in the morning
after an overnight fast of at least 10 hours. Each of the three (3)
treatment periods consisted of a 24-hour topical single application

of ENA713 patch on the upper scapular region of the back

5 om® (9 mg) FMI; KN # 3754249.00.004; Batch # 8/22061/02
10 cm? (18 mg) FMIL; KN # 3742509.00.023; Batch # 8/22063/02
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15 cm2 (27 mg) FMI; KN # 3746245.00.008; Batch # 8/22064/02
7.5 em2 (13.5 mg) FMI; KN # 3754256.00.004; Batch #8/22062/02

Diet:

all subjects had to undergo a 10 hour overnight fast prior to patch
application and continue to fast for additional 2 hours post-patch
application.

Standard breakfast, lunch and dinner was served at 2, 5 and 10 hours
post-patch application, respectively

Washout:
72-hour washout between two treatments

Sampling: Blood

For rivastigmine and its metabolite, NAP 226-90:

After patch arm: At predose, 3, 6, 8, 12, 16, 24, 26, 28, 32, 36, 40, 48
hrs post-application.

Urine (0 hr), and during time intervals 0-4, 4-8, 8-12, 12-24, 24-36 and 36-48
hrs post-patch application.

Feces none

Analysis LC/MS/MS method
Lower Limits of Quantitation
Plasma Urine .

Rivastigmine 0.2 ng/mL 5 ng/mL
NAP 226-90 0.2 ng/ml 5 ng/mL

Plasma:

Linear Range: 0.2-30 ng/ml in plasma for both moeities
Quality control concentrations: 0.4, 7.50 and 25 ng/ml
Inter-day precision: < 5.01% CV

Inter-day accuracy: 99-102% of the nominal concentration

rine;
Linear Range: 5-2500 ng/ml in plasma for both moieties
Quality control concentrations: 15, 1000 and 2000 ng/ml
Inter-day precision: < 4.25% CV
Inter-day accuracy: 92-94.5% of the nominal concentration

PK Assessment

AUC0-24, AUC0-24norm, AUCO0-00, AUCO0-00 norm, Cmax,
Cmaxnorm, Tmax, t1/2, Ae, Cl, Vd.

Safety Assessment

Laboratory tests, adverse events

PGx Assessment

Human genetic variation on drug response: genetic markers will be
identified at the population level and not at the individual level
Note: Pharmacogenetic results have not yet been analyzed.

PD Assessment

Skin irritation assessment: Approximately 0.5 hour after patch removal
the test site was photographed and local skin irritation evaluation was
assessed. After the 24.5 hours skin irritation evaluation was performed

BuChE determination in plasma: pre-patch application (0 hr), and 3, 6,
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8, 12, 16, 24, 26, 28, 32, 36, 40 and 48 hrs postpatch application.

Pharmacokinetic Results:

The following Tables and Figures show the mean pharmacokinetic parameters and the
profiles in the Caucasian and Japanese population for rivastigmine and its metabolite:

Table: Mean pharmacokinetic parameters of rivastigmine [plus/minus SD (CV
percent), median and range for tmax] in Caucasian and Japanese healthy subjects
given a single 24-hr application of a 5, 7.5, 10, and 15 cm® Exelon Transdermal

Caucasan Japanesa
Parameter Sem? 750m? Nen? 15om? 5o’ 75em? 10en? 15om®
n) (=20} {n=12) {n=20) {n=8} (n=19) =10} {n=1B) (=28}
Cone 2764123 189+147 7204379 1202427 273:049 4534181 8734240 1252441
{ng'ral)} {44.6) (368) (520 i3.1) (328) (%2) (38:9) @53
o— 375120 1092933 48412205 976+ 144 BA=318 181114 454127 5441138
[ngmi)imgkg)} {320} {234 424 (254) {28) {&74) (28.3) (254}
berne : 120 140 120 1003 160 180 180 180
h {300-2408] [B00-2408)  [B00-24.08] {8.00-180] 0600130623 pLS1803) [(B00-1607)  [8.02-16.03)
AUC. o, 4506183 26.1£28.3 119583 g PR ] 48187 753120835 164427 He4782
ing-himl) o {30.8) (49.0) (382 {4.9) {352) (28.8) {387
AUC:20,00m 6242187 8352181 744322 9161270 8282197 885+ 188 7672218 944 1 253
[nghmL){mgkg)] {30.0) {278) (40.8) (23.5) {25.1} {274) (284) @
AUC,, 5031182 7872281 1352839 Nn74612 FBT2187 861297 135£49.1 265+837
ing-himl} 382 {38.8) (47.0) |34.3) {4.8) {343 (334 B0
AUC. 3242189 775279 1372638 23635811 BT 8314283 1282491 250£839
ing-himl} £36.1) {38.0) {48.6} R {3R25) {333 (8.1 (R0
AUC. som 72321 73192 9184334 1030£34 TR2:1N 8024212 aM0£253 1202312
fnghmLmg%al] {20.4) {243 {(38.8) 120.9 (34) {264) (2.1 {278
t, 2301073 210:018 2254028 200£037 288054 221+029 2124021 2784031
ih) 125.3) (8.6) {124} {12.8) {20.1) (131 9.9) {112
VzF 4332213 03zi2 2841110 2004034 w119 294108 Xax518 2704920
i “rh {379 (BN (33.2) B4 0.1 (228 [kek)]
V2Foom 833£289 423£1.23 3071139 215214 380=172 435187 3534070 4354143
iLkg} a0 8 () i209) {30 {430) @9 338
CUF 105£20.9 9791293 5331242 @ax1 0ns5:2135 8294243 7453184 81.22187
iLh) {285) {209) {304) (24.5) {238) {208) {247) a3y
CLiFoom 147038 1374038 1201033 098021 1430 1331028 11820277 09530.4
ihvkg) 1259) 5.5 25 i214) 2.0 {288 (24 (253

Variability associated with estimated pharmacokinetic parameters was characterized by

coefficients of intersubject variation often lower than 30%.

Urinary excretion of rivastigmine amounted to 2.5-3.3% of the dose in Caucasian and

3.5- 4.1% of the dose in Japanese. Renal clearance was from 2.14 to 2.78 L/h in
Caucasians and from 1.95 to 3.25 L/h in Japanese with a trend to decrease with
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increasing patch size. The excretion of metabolite NAP226-90 represented 17.7-20.0% of
the dose in Caucasians and 16.9-18.5% of the dose in Japanese.

Table: Mean pharmacokinetic parameters of NAP226-90 [plus/minus SD (CV
percent), median and range for tmax] in Caucasian and Japanese healthy subjects
given a single 24-hr application of a 5, 7.5, 10, and 15 cm:Exelon Transdermal

Caucasan Japanese

Parameter Som® 15¢em? 10 e’ 15em® som? 75em? 10 em® 15em?
funtt) {n=20) {12y {n=20) {veg) {n=13} {n=10) {n=18) {ne3}
Crm 1545069 2455103 370131 5552230 1432055 2092042  320:115 5754299
{ngirmL} {42%) (24%) 41%) {35%) (37%) (20%) {35%) {52%)
C o roem 2235560 24226657 2472555 2942657 1934423 1922287 211500 2483377
[iremLy(mgxgi] {26%) {28%) {271%) {22%) {22%) {14%) {23%) (33%)
e 1200 12.00 1200 1206 1200 16.02 120 16.00
(ny 8.00-1600)  [600-25.00) [.00-2600]  [1220-16.00] [6L0-1603)  [6.00-1603] (002600  [12.00-26.00]
AUCsae, 2692140 4022171  E202283 1052351 2484816 3722331 3472188 0372517
{nghmL} [41%) {23%) {36%) {33%) 23%) {22%) {34%) {52%)
AUCo20 o 3664935 3894108 4155108 47750458 3214889 212552 3604607 5233148
[irg-HmLV(mgkg)] {25%) 27%) {26%} 126%) {20%) {16%) {22%) {34%)
AUCian 3252146 5252139 7982263 1424337 3E4017 4362941  T10a217 1312572
{ng-nmL} {36%) [36%) (33%) {26%) {30%) {18%) {30%) 14£%)
ALCa 3574113 5454135 5164263 1844334 3284538 5032961 . 7353216 1333570
{nghmL} {32%) (34%) {32%) {27%) {29%) {15%) (28%) j43%)
AUCesarm 201 875 5504125 5322115 £452283 4323795 4612612 4364832 5754159
[irg MLV makg)] {13%) [23%} {21%) {15%) (18%) {13%) {19%) 123%)
b 5065104 5272183 41330357 2312062 4704034 3933043 3905048 3754050
m (21%) {35%) {14%) {14%) (20%) (1%} (13%) {13%)
AUC /AUy 0702014 0742043 0852047 053046 D614043 0504009 0362042 0581019

{20%) {24%) {26%) {25%) 21%) {15%} 121%) {35%)

Figure: Mean plus/minus SD plasma concentrations of rivastigmine and
NAP226-90 in Caucasian and Japanese healthy subjects
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Rivastigmine Cmaxand AUCw values appeared to increase slightly more than the increase
in Exelone Transdermal size (i.e. loaded dose), as illustrated in the bottom figure:

Figure: Dose-exposure relationship for rivastigmine Cmaxand AUC-.
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Figure: Dose-exposure relationship for NAP-226-90 Cmaxand AUC-.
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Similar pattern was also seen for the metabolite NAP-226-90.

Within the dose range considered (ratio highest to lowest dose = 3), none of the
pharmacokinetic parameters could be considered proportional to dose for both races and
both analytes. The estimate of the slope B was always above 1 as well as the lower 90%
confidence intervals of the slopes. Exposure therefore increased in an over proportional
manner with increasing doses of transdermal rivastigmine.

The estimated geometric mean exposure to NAP226-90 was lower for Japanese
than for Caucasian, while the estimated geometric mean exposure to rivastigmine was
higher. Adjusting the model by the covariate body weight resulted in lower estimated

geometric means for Japanese for both analytes as seen in the Tables below:
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Table: Estimate of the geometric mean ratios in PK parameters between
Japanese and Caucasian at each dose level (model adjusted for body

weight)

PK

Ratio of

geometric

mean
Dose estimates

Analyte parameter (mg) (J/C)

Rivastigmine AUC,..

AUCq.2¢n

AUChas

PK

27
9

135

18
27
9

135

18
27
9

135

18
27
9

13.5

18
27

Dose estimates confidence confidence bioequivalence

0.85
0.92
0.94
0.96
0.97
0.92
0.94
0.96
0.98
0.92
0.94
0.95
0.97
0N
0.91
0.92
0.92

Ratio of
geometric

mean

Analyte parameter (mg) {J/C)

NAP 226-90 AUC...

AUCz.2¢n

AUCo1ast

9
13.5
18
27

9
13.5
18
27

9
13.5
18
27

9
135
18

0.87
087
0.88
0.88
0.86
0.86

0.87

0.87
0.87
0.87
a.87
0.87
0.84
0.84
084

Lower 90% Upper 90% In

confidence confidence bicequivalence

limit

.66817
.74083
.75929
.76904
77799
72616
74514
75478
.76287
.73541
75322
76229
.76996
71169
.72058
72281
72023

limit

1.0727
1.1539
1.14705
1.1880
1.2210
1.1776
1.1940
12123
1.2480
1.1587
1.1739
1.1906
1.2230
1.1585
1.1583
1.1648
1.1833

range
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Lower 90% Upper 90% In

limit

.71885
J2731
.72980
.72840
.68370
.69259
69501
69299
.71800
2227
J2172
.71596
66691
67299
.67330

limit

1.0432
1.0440
1.0497
1.0649
1.0722
1.0727
1.0791
1.0968
1.0590
1.0538
1.0651
1.0645
1.0603
1.0660
1.0592

range
No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
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Drug Residuals:

Approximately 50% of the drug load was released from the transdermal systems. On
average, the percent of drug delivered from the system was 56.3% (5 cm?); 51.9% (7.5
cm?), 57.6% (10 cm?), and 57.5% (15 cm?) for Caucasians, and was 52.6% (5 cm?),
49.9% (7.5 cm®), 52.2% (10 cm?), and 53.3% (15 cm?) for Japanese.

BChE activity in plasma:

The transdermal administration of rivastigmine exerted a dose related inhibition of the
plasma BChE in both populations, Japanese and Caucasians. At the lowest dose (patch 5
cny, loaded with 9 mg rivastigmine) the inhibitory influence of rivastigmine on plasma
BChE started 3 h after patch application and smoothly increased over the following 13
hours to reach its maximum at about 16 hours (25% inhibition). The effect was
maintained between 16 and 24 hours. The BChE activity returned to the predose values
24 hours after patch removal (i.e. 48 hours after patch application). The inhibition curves
for both ethnic groups were very similar.

Similar inhibitory profiles were obtained at the higher doses, the maximal BChE
inhibition was reached around 16 hours with 5, 7.5, 10 and 15 cm? patches (maximal
inhibition was 24, 35, 44 and 55% in Japanese, and 22, 32, 40, and 50% in Caucasians,
respectively).

Again, the differences between the curves of the two ethnic groups were not statistically
significant, although the plasma inhibition curves obtained at all doses from Japanese
subjects indicated a slightly higher inhibition in this group. A possible reason for this
finding could be the lower mean body weight for the Japanese compared to Caucasians.

Figure: AUC of BChE inhibition by transdermal rivastigmine in Japanese and
Caucasian subjects.
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Table: Maximal inhibition of plasma BChE (percent) at time T max (h) after
transdermal application of rivastigmine in Japanese and Caucasian subjects.

Patch 5em’; Patch 7.8cm’; Patch 10em?; Patch 15cm’;
Smg 13.5mg 18mg 28mg
Japan Cauca| Japan Cauca | Japan Cauca | Japan __ Cauca

E max

{%Inhib) | 241 221 345 324 435 403 55 495
T max
(Inhib

(hy) 164 15.9 16.2 159 16.2 15.9 162 15.9

Within the dose range considered (ratio highest to lowest dose = 3), the AUCo-1ast for the
PD parameter BuChE could not be considered proportional to dose for both races.

Overall Conclusions:

Pharmacokinetics:

¢ No meaningful pharmacokinetic differences were apparent between Japanese and
Caucasian subjects.

e The statistical evaluation showed that systemic exposure to rivastigmine was
slightly higher in Japanese than in Caucasians. In contrast, for the rivastigmine’s
metabolite NAP226-90, Japanese had a slightly lower systemic exposure than
Caucasians. After adjusting the statistical model for body weight, Japanese
subjects had a lower exposure than Caucasians for both analytes.

e With increasing doses of transdermal rivastigmine, exposure apparently increased
in a slightly over proportional manner in both ethnic groups.

Pharmacodynamics:

e BChE was inhibited in plasma after a single administration of all rivastigmine
patch sizes 5, 7.5, 10 and 15 cme.

e BCHhE inhibition in plasma started 3 hours after patch application and reached its
dose dependent maximum after about 16 hours and was sustained until patches
were removed.

BChE inhibition in plasma increased as the dose/patch size increased.

Japanese subjects exhibit higher inhibitory effect on BuChE. Although, the
differences were not statistically significant. A possible reason for this finding
could be the lower mean body weight for the Japanese compared to Caucasians.
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EFFECT OF APLLICATION SITE:

Study 2338: A single-dose, gpen-label, crossover study evaluating the effect of
application sites on the pharmacokinetics and adkhesiveness properties of
LENATIZ FMT transdermal patch when administered fo fealthy subjects.

Objectives:

e To evaluate the quality of adhesiveness of ENA713 FMI transdermal patch at
different application sites (upper back, chest, abdomen, thigh, and upper arm)

e To evaluate how different patch application sites can affect the relative
bioavailability of ENA713 FMI transdermal patch in elderly healthy subjects

The study design is as follows:

Study Design Open label, randomized, single dose, crossover
Study Population N= 39 completers (20 Healthy Caucasians and 19 healthy Japaense
subjects)

Age: 51-80 years (mean age 52 years)
Gender: 17 males and 23 females
Weight: 50.8-96.5 kg (mean 71 kg)
Race: 6 Caucasian, 34 other

Treatment Group e Group 1: ENA713 10 cm’ (18 mg loaded dose of rivastigmine) FMI
transdermal patch (N=20)

e Group 2: ENA713 10 cm® (18 mg) FMI transdermal patch (N=20)

4 week gap between groups (two groups for site capacity reasons)

Dosage and Administration | Patch applied at five pre-selected body sites (upper back, chest,
abdomen, thigh, and upper arm) of the healthy subjects.

The patch application sites were defined as follows (these were the
study sequences with 8 subjects per sequence:

site 1—upper back: above or over the upper part of scapula,

site 2—chest: two to three inches below the clavicle and lateral to the
sternum,

site 3—abdomen: lower abdominal quadrant,

site 4—thigh: outer lateral surface, and

site 5—upper arm: over the deltoid muscle.

Both left and right side of the body were used for patch application.
There was a 72 hour inter-dosing period between each site application

10 cm? (18 mg) FMI; KN # 3742509.00.023; Batch # 8/22063/02

all subjects had to undergo a 10 hour overnight fast prior to patch
application and continue to fast for additional 2 hours post-patch
application.

Standard breakfast, lunch and dinner was served at 2, 5 and 10 hours
post-patch application, respectively
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Washout:
72-hour washout between two treatments

Sampling: Blood

For rivastigmine and its metabolite, NAP 226-90:

After patch arm: 0 hr (predose), 0.5, 1, 2, 3, 6, 8, 10, 12, 16, 22, 24, 26,
28, 32, 36 hours post-patch application.

Urine none
Feces | none
Analysis LC/MS/MS method
Lower Limits of Quantitation
Plasma Urine

Rivastigmine 0.2 ng/mL -
NAP 226-90 0.2 ng/ml -
Plasma:

Linear Range: 0.2-30 ng/ml in plasma for both moeities

Quality control concentrations: 0.4, 5.0 and 25 ng/ml

Inter-day precision: <7.91% CV

Inter-day accuracy: 100-.60-105.20% of the nominal concentration

PK Assessment

AUCO0-24, AUCO-0, , Cmax, Tmax, t1/2,

Safety Assessment

Physical examinations, ECGs, vital signs, standard clinical
laboratory evaluations (blood chemistry, urinalysis, hematology), and
adverse event monitoring

PGx Assessment

none

PD Assessment

-] none

Other Assessment

Patch adhesion aésessment right after application (0 hr), and 12, 24
hours post application;

Skin irritation assessment at time prior to each patch application (0 hr),
immediate after patch removal, and 2, 4, 8, 12, and 24 hours after patch
removal

Pharmacokinetic Results:

The summary of PK parameters is given in the following Table and the concentration time
profiles in the following figures:

Appears This Way
On Original
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Table: Summary of PK parameters (mean +/- SD)
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Conax tnax”™ AUCpa AUC.. ts

Analyte Site no. {ng/mL) (h) {heng/mL) (heng/mL} (h)
rivastigmine 1 (Upperback) 6.80+3.20 16.0(8.0,24.0) 1221549 1284517 32112075
rivastigmine 2 (Chest) 6341258 160(8.0,240) 1231597 1284577 3351082
rivastigmine 3 (Abdomen) 5441242 16.0(6.0,260) 10141436 1031440 3371076
rivastigmine 4 (Thigh) 4894191 220(80,260) 8771376 91.0+368 3941230
rivastigmine  5(Upperarm) 6.58+269 16.0(6.0,26.0) 116+418 118+41.7 3.3110.82
NAP226-90 1(Upperback) 2.27+084 16.0(80,280) 4871184 5431151 5081340
NAP226-90 2 (Chest) 2264075 220(100,26.0) 4931201 552x190 5081297
NAP226-90 3 (Abdomen) 1991055 220(8.0,280) 434+13.1 4662135 478x1.11
NAP226-90 4 (Thigh) 1891056 220(10.0,260) 3851139 4381132 5471199
NAP226-90 5(Upperarm) 2.14+061 22.0(12.0,280) 46512146 5031147 4541106

* median (range)

Figure: Mean (+/- SD) plasma concentration-time plots of rivastigmine following
single transdermal administration (10 cm?, 18 mg rivastigmine) on different
application sites

ENA713 concentration (ng/mL)
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Figure: Mean (+/- SD) plasma concentration-time plots of NAP226-90 following
single transdermal administration (10 cm?, 18 mg rivastigmine) on different
application sites
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Rivastigmine was slowly absorbed from all application sites and reached measurable
plasma levels after comparable lag time of 0.5 to 1.0 h. Visual inspection of the figure
above indicates that concentrations then increased progressively reaching plateau
concentrations at around 8 hours for the upper back and chest, 10 hours for upper arm, 12
hours for abdomen and 16 hours for outer thigh. '

The highest exposure levels of rivastigmine (AUCow) were obtained when the patch was
applied on the upper back (site 1), chest (site 2), and upper arm (site 5), i.e. 128 = 51.7,
128 + 57.7, and 118 £ 41.7 heng/mL, respectively, vs 103 £ 44 and 91.0 £ 36.8 for the
abdomen (site 3) and thigh (site 4), respectively. Cmax were also highest for the same
three application sites, i.e. 6.80 + 3.20, 6.34 +2.58 and 6.58 + 2.69 ng/mL, respectively,
vs. 5.44 £ 2.42 and 4.89 + 1.91 ng/mL for the other 2 sites, i.e. abdomen and thigh,
respectively.

The mean elimination half life of rivastigmine ranged from 3.2 to 3.9 h. This apparent
longer half-life after the patch as compared to oral is likely to be due to the fact that there
might still be some absorption/diffusion of rivastigmine from the skin after patch
removal, which may interfere with the calculation of the true elimination half-life (i.e. 1.4
to 1.7 h after iv administration.

The inter-subject variability for the exposure parameters of rivastigmine was generally
moderate, as characterized by coefficients of variation (CV) of 35%47%.
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Generally, mean maximum plasma concentrations of the metabolite were 2.5-3.0 times
lower than those of the parent compound. NAP226-90 appeared in plasma between 2 and
3 h after patch application for all sites of application. Plateau concentrations were reached
between 12 and 16 h, except when the patch was applied to the thigh (site 4, 22 h).
Similar to the parent compound, the exposure to the metabolite, NAP226-90, was highest
after patch application to the upper back, chest and upper arm sites. The mean elimination
half-life of NAP226-90 ranged from 5.1 to 6.5 h.

The inter-subject variability for the exposure parameters of NAP226-90 was moderate
with CV ranging from 28% to 41%.

Relative Bioavailability:

Descriptively, taking the upper back application site (site 1) as the reference site (as
upper back was used as the application site in other studies conducted), the chest (site 2),
abdomen (site 3), outer thigh (site 4), and upper arm (site 5) application sites achieved
100%, 80%, 71%, and 97%, respectively, of exposure (AUCw) achieved by the upper
back application site.

The descriptive results of relative bioavailability of rivastigmine from the patch was
confirmed by statistical analysis is summarized in the Table below. The abdomen and
outer thigh sites showed reduced bioavailability as compared to the upper arm, chest and
upper arm. The chest and upper arm were bioequivalent to the upper back.

Table: Summary of statistical analysis on relative bioavailability achieved by
test application sites with the upper back application site as reference

PK Parameters | Patch site N__| Geometric Mean | Ratio of geometric mean | 90% CI for ratio
AUC st 1 (Upper back} | 35 113.53 - -
{ng-h/mL) 2 (Chest) 39 109.36 0.963 (0.825. 1.125)
3 (Abdomen) | 40 92.54 0.815 (0.598, 0.952)
4 (Thigh) 39 77.80 0.685 {0.584. 0.804)
5 (Upperam) | 39 109.87 0.958 (0.829, 1.130)
AUC, | 1 (Upperback) | 35 117.55 - -
{ng-h/imL) 2 (Chest) 38 118.42 1.007 (0.883. 1.150)
3 (Abdomen) | 40 94 96 0.808 {0.708, 0.921)
4 (Thigh) 39 8269 0.703 {0.6814, 0.806)
5 (Upperam) | 39 113.60 0.956 {0.847. 1.102)
Crmax L1 {Upperback) | 35 834 v = =
{ng/mL) 2 (Chest} 38 5.97 0.942 (0.827, 1.073)
|3 (Abdomen) | 40 501 079 . (0.694. 0.900)
4 (Thigh) 39 447 0.705 (0.516, 0.808)
5 (Upperarmm) | 39 6.17 0.973 (0.854_1.108)
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Patch Adhesion:

Following scores was used to capture comments relating to patch adhesion:

0 =90 % adhered (essentially no lift off of the skin)

1 =75% to < 90% adhered (some edges only lifting off of the skin)

2 = 50% to < 75% adhered (less than half of the patch lifting off the skin)

3 =< 50% adhered but not detached (more than half the system lifting off of the skin
without falling off)

4 = the patch was completely detached

Comments on additional adhesive qualities (folding, creasing, bubbling, and loosening)
was also recorded during each assessment time points

The following Table shows the Patch Adeshion and Drug residuals assessment:

Table: Summary of residual rivastigmine and patch adhesion measurements

Site no. Patch area Patch Residual Actual dose Actual dose
attached content content released released
(%) {mg) (mg) {mg) (%)
1 (Back) 659+ 32.1 18 11.56+20 6.54 £1.95 36.3+0.83
2 (Chest) 70.6 £ 27.0 18 115215 6.48 + 1.50 360+£8.34
3 (Abdomen) 83.9+239 18 10.7+16 736 +1.63 409 £ 9.07
4 (Thigh) 89.3+20.1 18 116113 6.40+1.25 356 +£6.93
5 (Upper am} 757+256 18 1181212 623+1.16 346+6.43
{mean £ 8D)

Adhesiveness was best on the thigh with 89% of the patch area remaining attached.
Whereas, in terms of amount of ENA713 released, the patch attached to the abdomen
performed best with about 40% of the dose released.

The abdomen application site was the only application site with both significantly

higher actual area attached and higher actual drug released than the reference upper back
application site, but the absolute difference in the amount of actual drug released between
the abdomen and upper back application sites was only 0.82 mg. The other test
application sites (chest, outer thigh, and upper arm) did have a higher actual area
attached, however, the actual amount of drug released from chest, outer thigh, and upper
arm application sites were all slightly lower than the actual amount of drug released from
the upper back application site.

It is also of interest to point out that abdomen application site, with the 2nd best patch
adhesion performance and with the highest amount of drug released, achieved the 2nd
lowest drug exposure among the five application sites. The performance of patch -
adhesion thus seem not to be a major factor that would influence the PK performance of
the patch at various application sites.
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Skin Irritation:

The following score system was used to assess skin irritation:
Dermal response:

+ 0 = No erythema (normal skin)

* 1 = Erythema barely visible

« 2 = Mild erythema

* 3 = Moderate erythema

« 4 = Severe erythema

* 5 = Severe erythema with vesicles or blisters

Over all, skin irritation observed was mild to moderate erythema, and erythema generally
disappeared 24 hours after patch removal. No other signs of skin irritations (i.e. edema,
papules, etc.) were observed during the study.

Applications to the abdomen and the outer thigh were more likely to develop skin
erythema when compared to the upper back application site (odd ratio of 13.7 and 5.9,
respectively), applications to the chest and upper arm were less likely to develop skin
erythema than the upper back application site (odd ratio of 0.49 and 0.35, respectively).

The odd of developing skin erythema was the highest at the time when the patches were
removed from the application sites. As time elapsed, however, the odd of developing
erythema also decreased.

Conclusions:

e Both the descriptive results and the statistical analysis demonstrated that similarly
high plasma exposure (AUCs) to rivastigmine was obtained when the patch was
applied to the chest (100%) and upper arm (97%) application sites when
compared to the reference upper back (100%) application site. The 90% CI of the
ratio of geometric means for the bioavailability PK parameters (AUCs & Cmax)
for the chest and upper arm applications also were within the range required for
showing bioequivalence (80-125%) with the upper back application site.

e The exposure to the metabolite NAP226-90 was about 1/3 of that of the parent
and followed the same pattern over time as the parent.

e The chest and upper arm application site showed less skin erythema than the
upper back application site. In contrast, there was more erythema on the abdomen
and outer thigh than on the upper back. 4

e The performance of patch adhesion does not seem to be a major factor that would
influence the PK performance of the patch at various application sites.
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RELATIVE BIOAVAILABILITY OF DIFFERENT PATCH FORMULATIONS:

Study 155: A randomized, open-label, five-period, cross-over study evaluating the
adhesive properties, plarmacokinetics, local skin irritation, safety and
lolerabiliyy of five differernt formulations of SDZ ENA 713 Transdermal

Delivery System (TDS) in non-patiens, male volunieers

Objectives:

Primary Objective

e To evaluate and compare the adhesive properties of five formulations (10 cm?
patches applied for 24 hours) of ENA 713 TDS in non-patient, male volunteers to
determine the best formulation to take forward in development.

Secondary Objectives

e To evaluate and compare the pharmacokinetics of five different formulations (10
cm? patches applied topically for 24 hours) of ENA 713 TDS in non-patient, male

volunteers.

e To evaluate and compare the local skin irritation results of five different

formulations

e To evaluate and compare the safety and tolerability of these formulations.

The study design is as follows:

Study Design Open label, single dose, randomized, five period, five treatment
crossover study

Study Population N= 20 healthy male subjects (several samples were lost and about 12-
13 in each group had complete data)
Age: 18-50 years (mean age 31.43 years)
Gender: 20 males
Weight: 55-90 kg (mean 70.95 kg)
Race: all Caucasians

Treatment Group Total Loading Dose = 18 mg, rivastigmine; ~6-12 mg rivastigmine

delivered over 24 hours for all 10 cm2 patches:

e Treatment A: reference TDS formulation, 10 cm? patch , KN #
3742509.00.006, Batch #X123 0896

e Treatment B: test TDS formulation (Test 1), 10 cm? patch, KN #
3742509.00.011, Batch #X042 0297

e Treatment C; test TDS formulation (Test 2), 10 cm’ patch, KN #
3742509.00.013, Batch #X044 0297

e Treatment D: test TDS formulation (Test 3), 10 cm’ patch, KN #
3742509.00.014, Batch #X045 0297

e Treatment E: test TDS formulation (Test 4), 10 cm” patch, KN #
3742509.00.015, Batch # X046 0297
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Dosage and Administration

Patch applied for 24 hours at five pre-selected body sites (three on the
left scapular back area, two on the right scapular back area) of healthy .
subjects.

Both left and right side of the body were used for patch application.

Left Scapular Back Region Right Scapular Back Region
Application 1 (Period 1/Day 1): Test Site 1 § Application 4 (Period 4/Day 1) Test Site 4
—Top —Top
Application 2 (Period 2/Day 1): Test Site 2 | Application 5 (Period 5/Day 1). Test Site 5
— Middle —Middle
Application 3 (Period 3/Day 1): Test Site 3
— Bottom
Diet:

all subjects had to undergo a 10 hour overnight fast prior to patch
application and continue to fast for additional 2 hours post-patch
application.

Standard breakfast, lunch and dinner was served at 2, 5 and 10 hours
post-patch application, respectively

Washout:

6 days washout between two treatments

Sampling: Blood

For rivastigmine and its metabolite, NAP 226-90:

At predose, 3, 6, 8, 12, 16, 20, 24, 26, 28, 32, 36, 40 and 48 hours post-
dose.

Urine none
Feces none
Analysis LC/MS/MS method
Lower Limits of Quantitation
Plasma Urine
Rivastigmine 0.2 ng/mL none
NAP 226-90 0.2 ng/none

Plasma:

Linear Range: 0.2-30 ng/ml in plasma for both moeities
Quality control concentrations: 0.4, 5.0 and 25 ng/ml
Inter-day precision: < 8.7% CV for both moieties
Inter-day accuracy: within -0.8 to11% both moieties

PK Assessment

AUCO0-24, AUC0-24norm, AUC0-0, AUC0- norm, Cmax,
Cmaxnorm, Tmax, t1/2, tlag

Safety Assessment

Physical examinations, ECGs, vital signs, standard clinical
laboratory evaluations (blood chemistry, urinalysis, hematology), and
adverse event monitoring

PGx Assessment

none

PD Assessment

none

Other Assessment

Patch adhesion assessment right after application (0 hr), and 4, 8, 12, 24
hours post application;
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Adhesive Strength:

Patches were also assessed for adhesive strength using the Adhesive
Strength Measuring Unit (ASM) using the following variables.
AUC: Area under the curve (AUC) [mN*s] at 24 hours post-
application.

Fmax: Maximum strength (Fmax) [mN] at 24 hours post-application.
Skin irritation assessment within 0.5 hour prior to and after patch
application

Pharmacokinetic Results:

Rivastigmine:

The mean plasma concentration profile for rivastigmine for all five formulations is given
below: :

Figure: Mean (* SD) plasma concentration-time profile of rivastigmine
following a single 24 hour patch application
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The mean parameters of rivastigmine is given in the following Table:
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‘Table: Mean (xSD) pharmacokinetic parameters of rivastigmine following a
single 24-hour TDS application

WG I M IIT U S W W WP IASW W

Parameter Arithmetic Mean + SD
Coefficient of Variation {CV%)
Treatment A | TreatmentB | TreatmentC Treatment D Treatment E
(N=13) {N=12) {N=12) {N=13) {N=14)
[Reference] [Test 1] [Test2] [Test 3] [Test4]
AUCy, 79.48:28.02 | 90.70+28.77 | 100.31+41.65 | 106.84£30.76 | 91.30+29.58
(ngxhr/mL) 353 31.7 415 288 324
AUC,., 80.97+28.66 | 91.97+28.72 | 101.39£41.80 | 107.95£30.91 92.64+29.66
{ngxhr/mL) 354 31.2 413 28.6 320
Crax 4631229 47114 554:234 5.65:1.77 4.65£1.72
{ng/mL) 50.6 30.0 423 314 36.9
tmax 12.15+4.93 12.67£5.07 12.00+£4 .51 12.6245.12 14.57+4 86
{hr) 406 40.0 376 406 33.4
tin 2.48z0.64 2.43:0.49 223:0.28 2.256:0.40 2.22+0.46
{hr) 258 20.0 125 176 20.8
AUC .4/D* 9.20:3.14 10.38£2.74 10.32£3.15 9.81+£2.42 11.13£2.61
{ngxhr/mL/mg) 34.1 26.4 305 247 234
AUCyD* 9.37£3.19 10.62+£273 10.44£3.16 991242 11.29£2.59
{ngxhr/mL/mg) 34.0 259 30.3 244 229
Canax/D* 0.5320.29 0.54+0.13 057:0.18 0.52:0.14 0.57+0.16
{ng/mLfmg) 547 24.1 316 269 28.1

? Dose normalized based on residual drug content of individual patch.

All five formulations produced a sustained plasma concentration time profile of
rivastigmine. Rivastigmine was slowly absorbed with an average tmax of about 12-hour.

The average terminal elimination half-life of rivastigmine ranged from 2.22 to 2.48 hours

for all the treatments.
The intersubject variability for the pharmacokinetic parameters was moderate for
rivastigmine (coefficient of variation, CV of 28.6-41.3% for AUCo-»). However,

following oral administration, the intrasubject variability is low and has been reported to

be about 20% for rivastigmine (CV of 23% for AUCo-)
For dose normalized AUC and Cmax, no significant difference was found between the
test Treatments B, C, D and E and the reference Treatment A.

NAP 226-90:

The mean plasma concentration profile for NAP 226-90 for all five formulations is given

in the following Figure:
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Figure: Mean ( SD) plasma concentration-time profile of NAP 226-90
following a single 24 hour patch application
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The pharmacokinetic parameters for NAP 226-90 are given in the following Table:

Table: Mean (+SD) pharmacokinetic parameters of NAP226-90 following a
single 24-hour patch application

Parameter Arithmetic Mean + SD
Coefficient of Variation (CV%)
Treatment A | TreatmentB | TreatmentC | TreatmentD Treatment E
(N=13) {N=12) (N=12) (N=13) {N=14)
AUC54 51.27+16.72 | 57.15£18.34 | 60.38x16.97 63.93x17.82 5401:17.84
(ngxhr/ml) 326 2.1 28.1 279 330
AUCpq 53.02+16.76 | 58.78+18.12 | 61.87+16.81 65.38117.90 55.66+17.58
(ngxhr/mL) 31.6 308 27.2 274 316
Crax 257+1.16 273+095 2893083 3.04x0.99 2.53£0.90
{ng/mL) 451 347 28.7 32.6 354
towax 12.00£283 | 15.6715.25 13.8314.47 15.23t5.75 14.8616.11
{hr) 236 335 323 377 411
tiz 3.80:087 3.99+0.59 3.80+0.54 3441024 3.63+0.51
(hr) 223 14.8 14.1 7.0 14.1
AUCp.y/D? 593+1.82 6.54+1.66 6.33x1.54 5.88+1.41 6.66+1.94
| (ngxhr/mL/mg) 30.7 254 243 240 291
AUC.,/D* 6.13£1.83 6.73+1.64 6.49+1.54 6.02+1.41 6.87£1.93
{ngxhi/mL/mg) 298 244 23.7 234 28.1
Cra/D* 0.30£0.15 0.31£0.08 0.3020.07 0.2820.08 0.31£0.10
(ng/fml/mg) 50.0 258 233 28.6 32.3

? Dose normalized based on residual drug content of individual patch.
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The average time to peak plasma concentrations of NAP 226-90 ranged from 12.0 to
15.67 hours. The average terminal elimination half-life of NAP 226-90 ranged from 3.44
to 3.99 hours for all the treatments.

The intersubject variability for the pharmacokinetic parameters of NAP 226-90 were
smaller compared to the parent compound (coefficient of variation, CV 0f27.2-31.6% for
AUCo-=). Also, following oral administration, the intrasubject variability has been
reported to be low for NAP 226-90 and is somewhat smaller (CV of 9% for AUCo-=)
compared to rivastigmine.

Residual Rivastigmine remaining in the patch:

The average (£SD) residual drug in the patch for treatments A (reference), B, C, D and E
were 10.0+1.2 mg, 9.3+1.4 mg, 8.4+1.5 mg, 6.8+1.0 mg and 9.6+1.3 mg, respectively. As
expected, both Cmax and AUCo- appeared to be related to % dose available for delivery
from the patch

Adhesion Assessment:

In order to measure the percent attached and detached, planimetry was performed on each
patch. A transparent film was placed over the patch directly on the skin. All detached
areas of the patch recorded on the transparent film and marked with a Sharpie black
marker were scanned into the computer and the percent attached and detached was
calculated at 12 and 24 hours post-application.

For adhesive strength measurements, an ASM unit, a validated measuring instrument that
consists of a lifting device fixed at a post above the subject’s bed. The patch tested is
connected through a piece of nylon-thread with a strength sensor attached to the lifting
device. When pedals are depressed, the lifting device moves upward and pulls the patch
off the subject’s skin. The strength needed is registered by a wire strain gauge in the force
transducer and is transferred to a personal computer for downloading.

The patch attachment, strength and dose delivered are shown in the following Table: No
correlation was found between the dose delivered and the patch adhesiveness (r =
0.35) or strength rating (AUC, r = 0.199 and Fmax,r = 0.178).

Appears This Way
OCn Criginal
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Table: Dose Delivered, Patch Attachment and Strength. Measurements

Twenty four hours post-application
Reference |
Treatment A B C D E
Dose Deliverad -
Mg delivered 8.52+1.15 902+139 9.69+1.52 10.65+0.95 8.51+1.31
{mean +SD)
{range) (6.5-10.6) {7.1-11.9) (6.6-12.8) (8.3-12.4) (5.8-11.4)
% delivered (mean) 47.33 50.08 5383 59.14 47.28
Patch Attachment
Attached (mm2) 519.30 520.35 720.55 .| 767.62 831.94
{mean +SD) +226.10 +234.08 +230.50 +145.93 +136.69
% attached {mean) 51.93 52.04 72.06 76.76 83.19
Adhesive Strength
Measurements :
AUC (mean +SD) 974.89 1265.67 224727 241595 3265.20
{AUC) [mN*s} +921.83 +1143.24 +99362 +1026.49 +1613.35
Maximal Force 1165.34 1508.38 2400.18 2576.09 3464.71
{mean +SD) +1009.53 *112541. +1339.71 +1020.67 +1842.80
L(Frad (i)

Local Skin Irritétion:

Patch application sites were rated for edema, erythema, fissures and scaling at pre-dose
and within 0.5 hour after patch removal (hour 24).

Edema: Very slight edema was noted for 2 subjects upon patch removal (one subject
each for Treatment C and Treatment E). All other results were negative for edema.
Erythema: For each treatment, approximately one-third of the subjects (n = 6-7 per 20
subjects) had no erythema and approximately 50-60% of the subjects (n = 9-12 per 20
subjects) had very slight erythema upon patch removal. Treatment E resulted in slightly
more subjects with a rating of well recognizable erythema (n =5 vs. 2-3 per 20 subjects).
No subjects were rated as having moderate erythema or strong fiery red erythema.
Fissures: All formulations were negative for producing fissures.

Scaling: All formulations were negative for producing scaling.

Conclusions:

e Sustained plasma concentrations of rivastigmine and NAP 226-90 were
maintained-from 8 to 24 hours after patch application. There were no statistically
significant differences in dose normalized AUCo-t/D, AUC0-»)/D, and Cmax/D of
rivastigmine and NAP 226-90 between the test patches (Treatments B, C, D and
E) and the reference patch (Treatment A). Overall, the pharmacokinetics of
rivastigmine and NAP 226-90 were essentially similar for all treatments.
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e The transdermal patches used in Treatment C, D and E possessed superior
adhesive properties over the 24-hour patch application period when compared to
the reference patch used in Treatment A.

Appears This Way
On Original
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Study 159: A study fo evaluate adhesiveness of five formulations of SDZ
LNATII transdermal delivery system (7DS) and two application sites,
employing an Estradern™ placebo reference, in healthy male

volurnreers.
Objectives:
Primary Objective

e To evaluate and compare the adhesive properties of five formulations (10 cm®
patches applied for 24 hours) of ENA 713 TDS in non-patient, male volunteers.

Secondary Objectives

e To evaluate and compare the pharmacokinetics of five different formulations (10
cm? patches applied topically for 24 hours) of ENA 713 TDS in non-patient, male
volunteers.

e To evaluate and compare the local skin irritation results of five different
formulations

e To evaluate and compare the safety and tolerability of these formulations.

The study design is as follows:

Study Design Single-blind, single dose, randomized, 11-period, crossover study

Study Population N= 20 healthy male subjects for phase I and II and 19 for Phase 111
(1 withdrew for personal reasons)

Age: 18-50 years (mean age 31.43 years)

Gender: 20 males

Weight: 55-90 kg (mean 70.95 kg)

Race: all Caucasians

Treatment Group Total Loading Dose = 18 mg, rivastigmine; ~6-12 mg rivastigmine
delivered over 24 hours for all 10 cm” patches: ,

Phase I (treatment period 1-5) : Applied to upper back using an air
pressured device

Variant Description Specification Batch number

A New TDS Test 1 As variant E, with silicone oil added, double 821175/048
(LTS fomulation J}  thicknass acrylfic layer.

B8 New TDS Test 2 As variant E, with small pait of Duratak 81211821048

{LTS formulation M) tackifier replaced by Foral tackifier in both the
active matrix and acryfic layer.

[ New TDS Test 3 As variant E, with sificone oil added. 8r21177/048
{LTS formulation O)

D New TDS Tast4 As variant E, with different tackifier, double 8/21179/048
(LTS formulation P}  thickness aerylic layer.

E Referance TDS Rourd shape, 23 um thick backing layer 8121173048
(LTS formulation N}

Estraderm™ Currently marketed  £2 MX/ placebo 8/21187/048

Placebo Estraderm™ (matrix)
patch without active

ingredient
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Phase II (treatment period 6-10) : Applied to lower back using an air
pressured device

Phase III (treatment period 11) : the patch that had demonstrated the
best adhesiveness in Phase I (variant A) was attached to the upper

back via bare-hand application, while a placebo patch was attached to a
symmetrical site using the air-pressurized device.

Dosage and Administration

Patch applied for 24 hours at pre-selected body sites of healthy subjects.

Diet:

all subjects had to undergo a 10 hour overnight fast prior to patch
application and continue to fast for additional 2 hours post-patch
application.

Standard breakfast, lunch and dinner was served at 2, 5 and 10 hours
post-patch application, respectively

Washout:

48 hours washout between two treatments

Sampling: Blood

For rivastigmine and its metabolite, NAP 226-90:

At predose, 3, 6, 8, 12, 16, 20, 24, 26, 28, hours post-dose.

Urine none
Feces none
Analysis GC/MS method
Lower Limits of Quantitation :
Plasma Urine
Rivastigmine 0.2 ng/mL none
NAP 226-90 0.2 ng/none
Plasma:
Linear Range: 0.2-15 ng/ml in plasma for both moeities
Quality control concentrations: 0.3, 2.5 and 12.5 ng/ml
| Inter-day precision: < 17.6% CV for both moieties
Inter-day accuracy: within -2.4 to 2.4% both moieties
PK Assessment AUCO0-24, AUCO0-24norm, AUC0-0, AUCO0- norm, Cmax,

Cmaxnorm, Tmax, t1/2, tlag

Safety Assessment

Physical examinations, ECGs, vital signs, standard clinical
laboratory evaluations (blood chemistry, urinalysis, hematology), and
adverse event monitoring

PGx Assessment none
PD Assessment none

Other Assessment

Patch adhesion assessment right after application (0 hr), and 4, 8, 12, 24
hours post application;

Adhesive Strength:

Patches were also assessed for adhesive strength using the Adhesive
Strength Measuring Unit (ASM) using the following variables.

AUC: Area under the curve (AUC) [mN*s] at 24 hours post-
application.
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Fmax: Maximum strength (Fmax) [mN] at 24 hours post-application.
Skin irritation assessment: 24 hours after patch application, at patch
removal

Pharmacokinetic Results:

Rivastigmine and NAP226-90:

Mean plasma levels of rivastigmine and NAP226-90 resulting from application of the
five different patches were quite similar.

Figure: Mean (plus/minus SD) rivastigmine (left panel) and NAP226-90 (right
panel) plasma concentration-time profiles after single 24-hr applications of
rivastigmine patch variants 10 cm?(18 mg) in healthy male subjects
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Table: Summary of pharmacokinetic parameters of rivastigmine following
single 24-hr applications of rivastigmine patch variants 10 cm? (18 mg)
on the upper or lower back in healthy male subjects
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Variant C

Variant D

Variant E
[raference]

Upper back application site {n = 20)

tiag ()
Crax (ng/mL})

tmax (N}

AUCz.2¢ {ng-h/mL)

Lower back application site {n = 20}

tia ()
Cmax (ng/mL)

tmax (M)

AUCH-Z‘D (ng'h[m L)

0.75+165 105:£2.01

(220%) {192%)
422+263 443+254
{62.2%) {59.5%)
120+410 13.1+564
(34.2%) {43.0%)
68.1+£41.1 682+402
{60.4%) {58.9%)
0.60 £ 1.23

{205%) na
4.38£297

(67.8%) na
13.5+4.25

(31.5%) na
7234501

(69.3%) na

0.60 £ 1.57
(262%)

452+£258
{57.0%)

122£420
{34.4%)

740£394
(53.2%)

0.75+1.33
{178%)

4.66 £357
(76.6%)
132+485
(35.2%)

744 £56.8
(76.3%)

Values are arithmetic mean £ standard deviation and {CV3%); na = not available.

Table: Summary of pharmacokinetic parameters of NAP226-90 following
single 24-hr applications of rivastigmine patch variants 10 cmz(18 mg)
on the upper or lower back in healthy male subjects

Yariant C

Variant D Variant E

[reference]

Upper back application site (n = 20)

tag ()
Coax (ng/mL)

tmax (D)

AUCqg22n (ng-h/imL}

Lower back application site (n = 20)

tiag ()
Crayx {ng/mL)

tmax (D)

AUCa24n (ng-hmL)

1.90£2.29
{121%)

204+0.74
(36.2%)

156+ 6.28
(40.2%)

326134
{41.1%)

1.81+£205
{113%)

206+0380
{38.9%)

154 £ 5.66
{36.7%)

3272132
(40.3%)

145£233 1202204

{161%)

{170%)

219+£082 233+107

{37.4%) (46.0%)

136+586 1321509

{43.1%) (38.5%)

348+145 3842179

{41.8%) (46.6%)

1802226
{126%)

233+1.03
(44.2%)

155+ 4.58
{29.6%)

3612173
(47.9%)

Valuas are arithmetic mean & standard davistion and (CVH#) na= nbt available.



Exelom Patch TDS ) Page 116 of 191
N22-083

Residuals in the patch:

No substantial differences were noticed regarding the percentage of drug released from
the 5 patches applied to upper and lower back. The average (+ SD) residual drug in the
patches was in the range from 9.03 + 1.78 mg to 9.53 + 1.56 mg, indicating that
approximately 50% of drug load (18 mg) was released from the systems.

Patch Adhesiveness:

Three methods were used to assess adhesiveness:

e The test patches were visually and mechanically inspected using a spatula and
adhesiveness was assessed using a scale which measured the percentage of
folding, creasing, bubbling and other unspecified patch loosening, and also the
approximate percentage of the patch that was detached because of these factors.
The test patches were photographed at each adhesiveness evaluation.

e As a quantitative assessment of patch attachment, the detached areas of the

h patches were measured by planimetric means.

e The adhesive strength of the patches was evaluated at patch removal using a

validated measuring instrument.

Visual Assessment: Generally, there were no differences between the patch variants in
terms of the number of subjects exhibiting loosening effects. In addition, there were no
differences between active patches and placebo patches. For all variants, the number of
subjects with folding observed in the patches tended to increase slightly over time, being
most frequently observed at 12 or 24 hours after application. At 24 hours post-application
up to 60% and 50% of the patch area for active patches and placebo patches were folded,
respectively. Creasing of patches was very frequent for all active and placebo patch
variants. Bubbling of patches was infrequently observed. Percentages of the patch area
detached due to other loosening reasons were as high as 90%.

Plannimetric Assessment: For all patch variants, and for the placebo patches, the
detached patch area (assessed by planimetric methods) increased over time following
application. Mean values of the detached areas at 12 and 24 hours post-application are
presented in the following table.
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Table: Mean values of detached areas (cmz), 12 and 24 hours after patch
application to the upper back (Phase 1)

Time post- Patch Active Placebo Ratio of means
application variant (N=20) {N=20) {Active: Placebo)
12h A 025 1.03 0.24
B 0.41 0.42 0.98
c 0.57 0.56 1.02
D 0.8¢% 0.62 144
E 0.82 0.71 1.15
24h A 0.55 1.29 043
B 0.93 1.65 0.56
c 0.89 1.06 0.84
D 3.10% 1.44 215
E 149 1.47 1.01
N = Number of subjects

* N=19 (patch fell off for Subject 14 prior to assessment at 8 hours post-application)

In the upper back, Variant A had the smallest detachment and D the greatest at both 12
and 24 hours. This was more obvious in the active group.

Table: Mean values of detached areas (cmz), 12 and 24 hours after patch
application to the lower back (Phase )

Time post- Patch Active Placebo Ratio of means
application variant (N=20) (N=20) {Active: Placebo)
12h A 040 0.26 1.54
B 0.41 0.18 228
c 0.38 0.27 141
D 0.64 0.25 256
E 0.22 0.24 0.92
24h A 0.82 0.75 1.09
B 0.82 0.69 1.19
c 1.07 1.10 097
D 1.99 1.09 1.83
E 0.85 0.93 0.91

Similar trend was seen on the lower back, although the difference between placebo and
active at 24 hours was less at this site.

The mean values in the three phases is given below:
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Table: Mean values of detached areas (cmz), 12 and 24 hours after application of
patch variant A (Phases | to Ill)

Time post- Phase® Active Placebo Ratio of means
application (N=20) (N=20) {Active: Placebo)
12h | 025 1.03 024
] 040 0.26 1.54
I 0.62° 1.13° 0.55
24 h | 0.55 1.29 043
| 0.82 D.75 1.09
I 0.68° 157 0.43

* Phase [ = air-pressurized application to upper back; Phase II = air-pressurized application
to lower back; Phase I = hand application to upper back (active patch only)

N = Number of subjects

¥ N = 19 for Phase ITT

Overall, for upper back application, patch variant A appeared to have the best
adhesiveness and variant D the worse (detached area approximately 2-fold greater).
Variants B and C had similar mean detached areas, which were smaller than for reference
variant E. For lower back application, adhesiveness was similar for patch variants A, B,
C, and E. There did not appear to be any difference between the adhesiveness of patch
variant A when applied using the air-pressurized device (Phases I and II) and when
‘applied by hand (Phase III).

Adh_esive Strength:

Adhesive strength for the two phases is given in the following Table:
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Active

Placebo

Patch Ratio of means
Parameter varnant {N=20) (N=20) {Active: Placebo)
ten A 208 1.80 1.16
(s) B 205 1.82 1.13
' - C 1.93 1.82 1.06
D 1.75% 1.82 0.96
E 1.95 1.78 1.10
AUCq, A 2446.32 219253 1.12
(mN*s) B 257107 2347.83 1.10
Cc 227409 2076.93 1.09
D 1216.61° 2294.46 0.53
E 1946.33 222021 0.88
MFT A 1.37 1.33 1.03
{s) B 1.40 1.40 1.00
c 1.38 142 0.97
D 1.447 1.33 1.08
E - 1.40 1.30 1.08
Frgan A 1202.83 1244.10 0.97
(mN) ‘B 1247.27 1356.67 0.92
C 1236.80 1158.99 1.07
D 677.157 1289.38 0.53
E 999.89 1294.40 0.77
Frmax A 225370 21451 1.06
{mN) B 247474 2324.59 1.06
Cc 2162.15 1876.5 1.15
D 1276.01% 216217 0.59
E 1833.81 2220.7 0.83
tmax A 0.86 1.05 0.82
(s) B 0.87 0.99 0.88
C 095 0.89 1.07
D 0.96% 0.92 1.04
E 0.91 0.97 0.94
N = Number of subjects

* N=19 (variant D fell off for Subject 14 prior to assassment at 8 hours post-application)

Where twot=Total time.
AUCo-+= Area under data.
MFT =Mean force time.
Fmean=Mean force.
Fmax=Maximal force.
tmax =Time of maximal force.
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Variant D required less force for removal, rest of the paramters were similar between

active and placebo.

Table: Adhesive strength parameters (Phase ll),

Patch Active Placebo Ratio of means

Parameter variant (N=20) (N=20) (Active: Placebo)
tiot A 198 1.92 1.03
(s) B 1.80 1.90 1.00
c 1.95 1.96 0.99
D 1.90 2.05 0.93
E 202 1.97 1.03
AUCq, A 2658.36 2678.98 0.99
(mN®s) B 259542 2522 55 1.03
c 2135.67 2271.04 094
D 1985.63 2578.75 0.77
E 2246.14 2732.13 0.82
MFT A 1.49 1.44 1.03
(s) B 147 1.43 1.03
c 142 1.45 0.98
D 1.37 1.54 0.89
E 1.58 1.48 1.07
Frrean A 1344.07 1387.82 0.97
{mN) B 1356.98 1311.12 1.03
Cc 1073.76 1182.88 091
D 1042.97 1210.36 0.86
E 1129.38 1385.97 0.81
Fnax A 2264 .65 2264.68 1.00
{mN) B 225862 2089.02 1.08
C 1810.56 2019.37 0.90
D 1782.47 2112.33 0.84
E 1892.40 2311.15 0.82
tmax A 1.15 1.14 1.01
(s) B 113 1.06 1.07
Cc 1.08 1.07 1.01
D 1.08 1.09 0.99
E 1.21 1.27 0.95

N = Number of subjects

In Phase II, for variants A, B, and C, mean values of AUCo-t, Fmean, and Fmax were again

similar to those observed for the concurrently applied placebo patches. Variant D and the
reference patch variant E required less force for removal.
Phase III also had results similar to the above two phases.
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Skin Irritation:

The frequency of erythema was greater for the active patch variants compared to the
concurrently applied placebo patches (Estradermtm) when skin irritation was assessed at
the time of patch removal, 24 hours post-application, as seen in the following Table. The
frequency and rating of erythema was similar for Patch A when applied using the
airpressurized device and when applied by hand. There was little evidence of scaling and
no evidence of fissures 24 hours post-application of active and placebo patches.
Additional, unscheduled skin irritation assessments were performed for some subjects at
28 and 30 hours post-application (i.e. 4 and 6 hours after patch removal). There were no
clinically important findings at these time points.

Table: Frequency of erythema 24 hours after patch application

Active Placebo
Patch variant Rating  Upperback Lower back Upperback  Lower back
A 0 1 2 11 18
[air-pressurized] 1or2 18 18 9 2
{N=20) 3 1 0 0 0
A 0 1 16
[hand applied]® lor2 18 NP 3 NP
{N=19) 3 0 0
B 0 2 0 13 15
{N=20) lor2 17 18 7 5
3 1 1 0 0
. C 0 3 2 10 15
(N=20) tlor2 17 17 10 5
3 0 1 0 0
D 0 5 3 13 14
{N=20) lor2 15 16 7 6
3 0 1 0 0
E 0 3 2 12 16
(N=20) Tor2 17 17 8 4
, 3 0 1 0 0
* Hand application for active patch only
0 =Nagative

1 = Very slight. punctiform or diffuse erythenia

2 = Well recognizable, locally restricted erythema
3 = Modenately strong erythema

N = Number of subjects

NP = Not performed

" Conclusions:

o In Phase I (upper back application), patch variant A appeared to have the best
adhesiveness of the ENA713 TDS patch variants in terms of detached area, as



Exelom Patch TDS Page 122 of 191
N22-083

assessed by planimetric methods. The adhesiveness of ENA713 TDS patch
variant D appeared to be weaker than for the other variants and for the
corresponding placebo patches.

e Adhesiveness of patch variant A was compared with application by use of an
airpressurized device (Phases I and II) or by hand (Phase III). Adhesiveness of
patch variant A was similar for both methods.

e Adhesive strength parameters (e.g. AUCo-tand Fmax), as determined using a
mechanical device, were generally similar for all variants, with the exception of
patch variant D, which required less force for removal than the other variants.

e No substantial differences in pharmacokinetics were observed between upper
back or lower back applications.
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