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Rivastigmine is an acetylcholinesterase {AChE) inhibitor developed
and launched by Novartis for the symmpilomatic treatment of
Alzheimer’s disease {AD). By Aprit 2000, the drug had been
launched in more Hhan 65 countries, including the member states of
the EU, and had been approved in the US [363944]. I June 2000,
the drug was launched in the US [371704].

In May 1999, the company received an approvable letier from the
FDA, and at this time approval was expected before the end of
1999 [324671]. However, by Sepiember 1999, Novartis had been

- asked to provide more information on 4000 patients in long-term

studies, hence approval in the US was not expected before March
2000 {342651). In April 2000, the FDA granied marketing
clearance for rivastigniine in the US for the treatment of mild-to-
moderate AD [363824], [3638431, 1363944]. Rivastigmine is due
te enter the muld-to-moderate AD market, which is dominated by
Pfizer/Eisai’s donepezil (Aricept), in May 2000; Novartis has
plans to iniliaie o comparative trial of the two drugs in this patient
population by the end of 2000 {364802].

In May 1998, Novartis received marketing approval from the
European Conumission {2885641, and by july 1998, the drug lad
becns clearcd for marketing in over 30 countries [292661})
However, in the same month, the company received o non-
approvable letter because of n potential relationship between high
doses of the drug and deaths reporied during clinical trials
{312645].

i July 1998, the US FDA rsequested additional analyses of data
submilted in the NDA, filed in April 1957, in order o confirm
rivastigmine’s safety at high doses {291307}, 1292661]. The
additional data were submitied to the FDA in December 1998
(319561}, ;

The first marketing approval of rivastigmine, by the Swiss .

regulatory anthority IKS, was in August 1997, for the treatment

of mild-to-moderate AD. The approval, conducicd by the fast-track .

route, was based on the largest AD clinical program conducted in
Europe and the US, ADENA (Aldwimer's dementia with
rivastigmine) which invelved more than 3330 patients with niild-
to-moderate AD [259187}.

Rivastigmine 5 a twice-daily oral formulation; some rival
products, notably donepezil and metrifonate (Bayer Corp), are
once-daily formulntions [287188L. By the end of 1998, Novartis
was alse developing a fransdermal formulation of rivastigniine,
Exelon TDS, and an oral solution of the compound, Exelon
Solution [319337]. Af the end of 1998, Exelon TDS was in phase
I trigls, with an estimated filing date of 2002 [364082].

Originator Novartis AG
Status Launched Extensively

Indication Alzheimer's disease, Cognitive disordes,
Dementia

Action Acetylcholinesterase inhibitor, Enzyme inhibitor
Synonyms ENA-713, SDZ-212-713, SDZ-ENA-713,
Exelon, rivastigmin, Prometax, rivastigmine tartrate, Exelon
TDS, Exelon Solution

CAS Carbam?c acid, ethyimethyl 3-[1-{dimethylamino}ethyl}

iphenyl ester, {S)-

Registry nos: 123441-03-2, 128101-54-8

"3“3
GYNVCHJ
[e]

" . _CH,
o

The results of a pooled analysis of three phase HI studies in
patients with mild-to-mederate AD, has demonstrated that
patients tregted with rivastigmine experienced less decline in
activities of daily living (ADL) than patients treated with placebo.
Approximately 50% more patients showed a clinically siguificant
intprovement from baseline ADL compared 1o those on placebo.
The data were presented at the 52nd Annunl Meceting of the
Gerentological Society of America {San Francisco, CA, November
19993 {348202].

The associated patent, DE-3805744-B, discloses rivastigmine in its
optically active form. However, an older pateni, EP-00193326,
held by Yissum Research Development and Prolerra, discloses the
stereochemically unspecified compound.

Ir September 1998, Merrill Lynch predicied peak sales of SFr 750
million {3002571. In April 1999, Leliman Brothers commented

. that rivastigmine, due to be launched in the US in 1999, would

face competition from donepezil and could also face competition

" from galantamine (Sanochemia Pharmazeutika AG/Jaussen

Pharmacentica NV} and metrifonate in 2000 {336750]. in
September 1999, Lehiman Brothers predicied peak sales of $400
nullion 3426511 In April 2000, Merrill Lynch predicted that
sales would continue to rise from the CHF 65 million earned in
1999 to CHF 480 miltion in 2004 [364974 .

Introduction

Rivastigmine is an inhibitor of AChE that has been
approved recently in Europe, USA and several other
countries for the treatment of mild to moderate AD. Deficits
in cholinergic transmission were identified early in the
pathophysiological research of AD. Since disruption of
cholinergic transmission in animals was found to produce
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memory deficits comparable to those in AD patients it was
postulated that enhancement of cholinergic transmission
may ameliorate cognitive disturbances in AD patients. In
fact, AChE inhibitors have been the first widely used drugs
for the treatmnent of AD. Tacrine {Warner-Lambert Co/First
Horizon Pharmaceutical Corp) was the first AChE inhibitor
to be approved for AD treatment although the hepatic
toxicity that it causes in some AD patients has limited
greatly its widespread use. The quest to find other AChE
inhibitors with an improved safety profile has iead to the
dévelopment and approval first of donepezi! {Eisai Co Ltd)
and more recently to rivastigmine.

Synthesis and SAR

Although AD was first described in 1907, it was not until the
mid-1970s that it became possible to think in terms of a
rational hypothesis for designing drugs ageinst AD. The
observation that there is a selective loss of cholinergic
neurons in the cortical and hippocampal areas of patients
with AD led to the so-called ‘cholinergic hypothesis’ and
made it possible to embark upon synthetic programs to
design drugs that would enhance cholinergic function in the
central nervous system {CNS). Much effort has gone into
designing CNS-selective AChE inhibitors since many AChE
inhibitors in medicinal use have quaternary nitrogens and
do not penetrate the CNS. A 1986 publication from the
Hebrew University of Jerusalem describes eight analogs of
miotine, a neutral monomethylcarbamate of 3-[i-
" (dimethylaminojethyljphenol used clinically as a miotic
{241080}. Although not the best inhibitors in vitro, three N,N-
disubstituted analogs displayed the best combination of
brain selectivity, long-lasting in vive activity, and good
tolerability in mice. Of these three, the N-ethyl-N-
methylcarbamate (RA7) was chosen by Sandoz for clinical
development and was designated SDZ-ENA-713
(rivastigmine). While the original activity was reported for
the racemic compound, the enantiomers were synthesized
by recrystallization of the di-p-toluoyl-L-tartrates [241087}
and the R{+} enantiomer was found to be 5-fold weaker in
vitro.

Pharmacology

Rivastigmine is an AChE inhibitor also able to inhibit
butyrylcholinesterase {BChE} {in normal brain only AChE is
abundantly represented). Reversible and non-competitive
inhibition of ACRE by rivastigmine has been called "pseudo-
irreversible’ to stress the fact that rivastigmine is actually
cleaved by AChE and the resulting carbamate is bound
covalently to the enzyme. However, this binding is transient
due to the rapid metabolism and the rapid rate of
decarbamylation, which regenerates AChE [372436]. At a
difference with other AChE inhibitors, rivastigmine shows a
preferential inhibition of AChE in brain areas such as the
hippocampus and the neocortex while the inhibition is much
lower in peripheral organs. For instance, it increases
salivation at doses over é-fold higher (6.4 mg/kg ip) than
those where alert non-mobile behavior is induced {0.5
mg/kg ip} and produces a 50% ex vive inhibition of cortical
and hippocampal AChE at a dose {3.0 u/kg scj, 10-fold
lower than that which inhibits heart AChE {30.0 umol/kg s¢)
[162923]. When examined ex vivo in rats, rivastigmine is 10-
fold less potent than physostigmine in the brain, compared

to 100-fold less potent in vitro. These effects may be due o
preferential inhibition of the G1 form of AChE, which is
present in relatively higher concentrations in cortex and
hippocampus.

Rivastigmine demonstrated a number of properties in
animals that indicated its potential in the treatment of AD. It
appears to readily penetrate the CNS since a dose of 0.75
mg/kg po produces a long lasting (> 6 h} EEG activation. In
rats with closed head injury (CHI} 1 o 3 mg/kg
rivastigmine produced 40 to 80% inhibition of ACKE in the
cortex and hippocampus  {289316].  Microdialysis
measurements of acetylcholine (ACh) in the hippecampus
shows an increase of available extracellular ACh produced
by rivastigmine. In rat hippocampus rivastigmine at doses
of 0.625, 1.25 and 25 mg/kg po produced maximum
elevations (190, 346 and 480%, respectively} of ACh at 0.5 h
after administration as measured by microdyalisis, while
maximum increases were attained with donepezil and
tacrine at 1.5 and 2 h, respectively [372438]. Rivastigmine
{0.1, 0.2 mg/kg po) also was able to prevent the reduction of
choline acetyltransferase {ChAT) in the frontal cortex of rats
with their basal forebrain lesioned by ibotenic acid [372442].

Rivastigmine improves memory impairments in different
animal models. Rivastigmine {0.5 mg/kg ip} attenuated
significantly the working memory impairment produced by
scopolamine in the delayed non-matching to position task
given to rats [367020]. At doses between 0.05 and 0.10
mg/kg/day it improved acquisition and retention in basal
forebrain-lesioned rats tested in a step-down avoidance
paradigm [193504]. In rats with the same lesions tested in
the water maze task rivastigmine (0.1, 0.2 mg/kg po)
ameliorated the impairment in acquisition in a dose
dependent manner [372442). In a rat model of memory
impairment induced by scopolamine in a delayed non-
matching to position fask rivastigmine significantly
attenuated the working memory deficit.

Since rivastigmine is aimed at aging populations,
experiments with aging animals are especially relevant. Ina
study by Ohara ef al [259139] in aged rats rivastigmine {0.2
mg/kg) significantly shortened the time to reach a hidden
platform and also at 0.1 and 0.2 mg/kg inhibited aging
induced decreases in AChE activity in the frontal cortex. In
senescent rats, chronic administration of rivastigmine
blocked aging-induced reductions in ACh and in choline
acetyliransferase (ChAT) levels in fronfal cortex,
hippocampus and striatum and in B__ of muscarinic M,
receptor binding sites in frontal cortex [193505].

A number of studies indicate that rivastigmine may be
useful in the treatment of cerebrovascular dementia. In
ischemic gerbils, administration of 02 mg/kg ip
immediately after 5 min of bilateral carotid artery occlusion,
and again after 6 and 12 h, resulted in a significant decrease
in pyramidal cell death in the hippocampus {230733]. In
another study, gerbils receiving 0.2 mg/kg ip, 2 h prior to
transient ischemia, were protected against ischemia-induced
reductions in hippocampal ACh levels and in the maximum
rumber of muscarinic ACh receptors {B_) [162883].
Administration of 0.2 mg/kg ip 30 min before transient
ischemia in this same model blocked ischemia-induced
decreases in brain ACh, dopamine and 5-HT [162929]. In
Noven Ex. 1018
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hypertensive rats, 005 to 05 mg/kg iv rivastigmine,
administered 10 min before cerebral ischemia, protected
against reductions In cortical and hippocampal ACh
{230734], similar to the results in gerbils. In line with the
neuroprotective effects is the report of a reduction in edema
and in disruption of the blood-brain barrier in rats with CHI
treated with rivastigmine at doses of 2 and 5 mg/kg. These
improvements were accompanied by a faster recovery of
motor deficits [289316]. In mice with the same type of injury
rivastigmine {2 mg/kg sc) improved memory performance
in the Morris water maze. It also reduced by at least 50%
cerebral edema [289264].

Recently, gender differences in the effect of rivastigmine on
brain cholinesterase {ChE} activity and cognitive function
have been described in rats {372445]. Rivastigmine (0.75 and
1.5 mg/kg) caused significantly greater ChE inhibitien in
females than in males in the cerebral cortex, hippocampus
and striatumn, although not in the periphery. Rivastigmine
also antagonized more effectively scopolamine-induced
spatial memory impairment in female than in male rats.
Male testicular factors appear to account for the differences
since these differences were abolished by orchidectomy, but
not by ovariectomy.

Some new experiments suggest that rivastigmine might
have application as a topical agent that may lower
intraocular pressure {I0P) in glaucoma therapy [372437]. In
rabbits, topical application of 1, 2 or 5% rivastigmine on the
eye produced maximal IOP reductions of 15.2, 19.6 or 23.2%,
respectively, without signs of local toxicity. '

Toxicity

In the rat, cat and squirrel monkey, rivastigmine exhibils no
significant effects on cardiovascular parameters at doses at
which clear central effects can be demonstrated [162923]. To
achieve a similar pressor effect rivastigmine must be injected
at doses 2-fold the dose of tacrine and 40-fold the dose of
physostigmine in rats {372440].

Results of a phase [/11 trial in AD patients showed a bid and
tid treatment regime to be safe and well tolerated up to 12
mg/day, although side effects were similar. to those
experienced in previous trials [190327].

Rivastigmine shows some selectivity for brain AChE,
suggesting that it may have a greater margin of safety than
other nonselective cholinesterase inhibitors. Studies
conducted in healthy volunteers showed rivastigmine to be
centrally active, long lasting, and well tolerated over a
moderate dose range. Side effects, including nausea,
vomiting, diarrhea, dizziness and headaches were evident ai
high doses, although these did not include hepatotoxicity
{304013].

Metabolism

Orally administered rivastigmine in healthy subjects {3 mg)
was rapidly and almost completely absorbed {> 96% of the
administered dose} with T__ being 1.1 h, C__ 7.7 ng/ml and
AUC 18.6 ngh/ml [367022]. It was converted with 2 t,, of
1.5 h to the principal metabolite, the decarbamylated phenel
(C_,. 6.1 ng/ml, AUC 354 ng.h/ml), which was eliminated

with a t,, of 35 h. In AD patients the pharmacokiretic
profile of rivastigmine (3 mg) is similar, showing rapid
absorption with a T_ of 1.67 h, C__ 5.07 ng/mi, AUC 154
ng.h/ml and a 1, of 1.23 h [289261]. In these AD patients
dose dependent inhibition of cerebrospinal fluid (CSF)
AChE was significantly correlated with plasma drug and
metabolite concentrations. In spite of its complete
absorption, rivastigmine undergoes extensive saturable first-
pass metabolism, which leads to bicavailability of
approximately 35%. The principal metabolite of rivastigmine
is at least 10-fold less active then the parent compound.
Unlike tacrine, donepezil and galantamine, rivastigmine is
not metabolized by the cytochrome P450 liver enzymes.
Rivastigmine is metabolized via esterases and is then
rapidly secreted in the urine [229292], [372435], [209139].
This is probably the reason for its safe hepatic profile.

The bioavailability of rivastigmine is higher in aged subjects
that in young healthy volunteers. However, studies with AD
patients between 50 and 90 years old did not show evidence
of bioavailability changes with age (BIAM monograph on
rivastigmine}.

In ten renally- and ten hepaticaliy-impaired patients, the
AUCs for rivastigmine were 2.3-fold and 1.4-fold higher,
respectively, and the AUCs for the metabolite were 0.8-fold
lower and 1.5-fold higher, respectively, as compared to
healthy subjects. The conclusion was drawn that dose
adjustment in addition to the usual clinical titration
appeared unwarranted in these patients {234634].

In  minipigs, [“CI-SDZ-ENA-713 (rivastigmine) was
administerad iv (0.1 mg/kg), orally (1.0 mg/kg} or
topically (18 or 534 mg with a dermal patch) [367021}. Oral
doses were efficiently absorbed with a T of 0.83 h.
Bioavailability was low {0.5%) due to extensive first-pass
metabolism. Excretion was mainly renal {roughly 90%) and
t,,, was 56 h, higher than 46 h after the iv dose. Dermal
administration produced a lower absorption {noc larger
than 19%), but bicavailability was 20 to 40-fold higher
since most of the absorbed drug reached the systemic
circulation without suffering first-pass metabolism. The
metabolite of [“C]-SDZ-ENA-713, ZNS-114-666 was rapidiy
formed, but accounted only for less than 4% of the total
drug-related material in the systemic circulation.

In rabbits, rivastigmine administered orally (1.09 mg/kg)
was completely and rapidly absorbed (T_ = 1.3 h}).
Following iv administration at the same dose, rivastigmine
was extensively distributed (Vss = 3.1 I/kg} and rapidly
cleared {Ci =27 I/h/kg). The radicactivity corresponding to
the labeled rivastigmine was mainly excreted through the
kidneys {86% of dose) {367023}.

Clinical Development

Phasel
Extensive testing of rivastigmine in healthy, young, old and

" renally /hepatically impaired patients has been conducted.

Data on the safety, tolerability, pharmacokinetics and
metabolism of rivastigmine are presented above [367022],
[289261], [229292], {372435], [209139], [234634].

Noven Ex. 1018
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There is clinical evidence for the central selectivity of
rivastigmine. A single 3 mg po dose produced 30 to 40%
inhibition of AChE in human CSF but minimal inhibition of
either erythrocyte AChE or plasma BChE [241060]. In a study
in healthy subjects preferential inhibition of AChE in CSF {as
compared to plasma or erythrocyte AChE) was found after
treatment with 3 mg of rivastigmine po [367019}. In a related
smdy in which AD patients were titrated in 1 mg bid/week
increments to target doses of 1, 2, 3, 4, 5 or 6 mg bid
rivastigmine, it was further found that inhibition of CSF
AChE is dependent on the dose of rivastigmine {289261]. The
6 mg bid treatmeni group showed a maximum mean
inhibition of 62% at 5.6 h post-dose. In a study of sleep quality
in young male volunteers, effects on REM sleep density at i,
1.3 and 2 mg indicate rivastigmine is centrally active [3157].

In a phase H efficacy study of rivastigmine in 402 AD
patients, the completion rates were 87 and 85% for doses of 4
and 6 mg/day, respectively [229292]. In a second study, in
- which 114 patients with mild to moderate AD were dosed
bid and tid in the range 6 to 12 mg/day, 12 mg/day was
tolerated, but completion rates were 64% in the bid group
and 76% in the tid group. In a similar study in 50 patients in
which drug was given after food [209139], 12 mg/day was
also well tolerated. The principal adverse effects at 12
mg/day were typical of excessive peripheral cholinergic
stimulation, ie, headache, nausea, dizziness and diarrhea.

Phase I

The phase Il ADENA program comprised four separate,
multicenter, placebo-controlled, 6 month, double-blind trials
in patients with mild to moderately severe AD. The selection
criteria also allow older patients, patients with significant
physical illnesses and those taking concomitant medication
1241060). Results are available in published form from tweo
of these trials [372434], [372444].

In a US trial (B352), 699 patients were randomized to either 1
to 4 mg/day bid, 6 to 12 mg/day bid, or placebo for 6
menths and were evaluated on scales of cognitive function
{ADAS-Cog), global functioning (CIBIC+) and activities of
daily living (PDS) {372434]. Of the high-dose group, 25%

showed improved PDS, ADAS-Cog, and CIBIC+ scores:

compared to 15%, 7%, and 16% of the placebo group for the
respective outcome measures [372434}). The minimum
effective dose is suggested 1o be 6 mg/day. 25% Of the drug-
treated patients withdrew because of the side effects cited
above, versus 16% of the placebo group.

In the phase Il study B303 725 patients from 45 centers in
Europe and the USA received either 1 to 4 mg/day {low
dose group) or & to 12 mg/day {high dose group)
rivastigrnine, or placebo, over 6 months [372444]. The doses
were increased over the two fixed-dose ranges during the
first 12 weeks and assessed during the subsequent 14 weeks.
During the trial pericd, patients trealed with placebo
deteriorated according to measures of cognitive function,
global functioning and ADL. In this study 24 10 41% of the
high dose group were full responders in all three measures
and 50 to 60% were partial responders. Scores of the ADAS-
Cog improved in patients in the higher dose group when
compared with patients taking placebo. Modest, but
significant improvements were found in global function and
in the progressive deterioration scale.

Rivastigmine Miguel-Hidalgo 441

During the meeting of the American Academy of
Neurologists (May 1998), Novartis presented resuits of a
meta-analysis of three double-blind, placebo-controlled, 26-
week phase Il studies (designated B303, B351 and B352)
[289815]. In more than 2000 patients rivastigmine had
significant beneficial effects on measures of cognition
{ADAS-Cog scale}, global functioning and ADL. In a study
with 100 weeks of treatment, the mean change on the ADAS-
Cog scale following rivastigmine was 3.8 points better than
placebo treatment [297099]. In an open-label extension
phase, patients who had originally received placebo (n =
145) or rivastigmine (n = 136) received rivastigmine for a
further six months. At the end of the six months, patients
who had originally been on the placebo scored nearly three
points higher on the ADAS-Cog scale. Between 44 and 52
weeks all patients experienced a decline in cognition scores,
although this was more modest in patients who were
originally on rivastigmine {287188]. Factors affecting patient
responses to rivastigmine, using pooled data from the same
studies (B303, B351 and B332}, were discussed in the Sixth
International Conference on Alzheimer's Disease and
Related Disorders {Amsterdam, The Netherlands, July 1958).
In total, these trials encompassed 1843 patients [293335]
Analyses were performed on the effects of rivastigmine {6 to
12 or 1 to 4 mg/day} or placebo upon cognitive
improvement after 26 weeks of treatment. Patients were
divided into subgroups according to age, race, gender,
baseline disease severily, concomitant medications, co-
morbid iliness and Hachinski score. Respornse to
rivastigmine was determined by an improvement in ADAS-
Cog score of 4 points, and a CIBIC+ score of < 4 at the
endpoint [293335]. In general, response to rivastigmine is
most effective at doses between 6 and 12 mg/day, in
patients with moderate AD. Lower body weight enhances
responsiveness, and nicotine use reduces response.
Insufficient patient numbers prevented meaningful analysis
of the influence of comorbid illness, race or concomitant
medication on rivastigmine treatment, although in the latter
no differences were seen with NSAIDS or estrogen.

Since rivastigmine shows neuroprotective properties in
some animal models, clinical trials have started to apply
rivastigmine to other neurodegenerative diseases. Recent
data from a multicenter study showed that rivastigmine has
efficacy in improving the behavioral and psychological
symptoms of dementia and cognition in patients with Lewy
body dementia (LBD). 120 LBD patients in ltaly, Spain and the
UK, with 2 mini-mental state examination (MMSE} score of at
least 10 were enrolled. The study used 3 to 12 mg/day of
rivastigmine or placebo for 20 weeks with a fixed titration
every 2 weeks. Significant improvements over placebo were
achieved on all neuropsychiatric inventory (NP items and
attention, but not MMSE scores [337485)L In trials of
rivastigmine in AD greater cognitive benefits were observed
in cases with vascular risk factors, like hypertension than in
cases without [364146]. Some data presented this year at the
Congress of the European Society for Clinical Pharmacology
suggest that rivastigmine might be of value in the treatment of
cognitive dysfunction in Parkinson-plus-dementia {369737}.

A recent study has analyzed the efficacy and safety of
rivastigmine in AD patients with concurrent vascular risk
factors [372439]. Patients were randomized to placebo (n =
235), low-dose rivastigmine {1 to 4 mg/day, n = 233}, or
high-dose rivastigmine {6 to 12 mg/day, n = 231} for 26
weeks and efficacy assessed with ADAS-Cog, CIBIC+, PDS,
Noven Ex. 1018
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GDS, and MMSE. Additionally patients were categorized
into two groups (with or without vascular risk factors) by
baseline modified Hachinski Ischemic score for the
determination of vascular risk factors. The treaiment
difference between high-dose rivastigmine and placebo was
larger in the group with vascular risk factors than in the
group without vascular risk factors. The conclusion of the
study was thal rivastigmine is effective in both categories of
patients, although those with vascular risk factors
experience greater clinical benefit.

Side Effects and Contraindications

Studies in phase il and 1Il have reveaied that rivastigmine is
well tolerated with doses up 12 mg/day {372434], [372444].
Adverse events were predominantly gastrointestinal, of
mild-to-moderate severity, fransient and occurred mainly
during the escalation of the dase. The most common side
effects were cholinergic and included nausea, vomiting,
diarrhea, abdominal pain, and anorexia. In the lower dose
group of study B303 {1 to 4 mg/day) only the incidence of
nausea (17%) was significantly higher than in the placebo
group {10%) [372444]. These cholinergic adverse effects can .
be reduced by slowing the rate of titration or lowering the
dose by as little as 1 mg/day. No dlinically relevant
differences were observed between groups in vital signs
{blood pressure, heart rate, body temperature), ECG,
physical examination, hematological or biochemical analyses
{including the levels of hepatic enzymes}. Discontinuation of
treatment in trials for any reason was significantly higher in
the high-dose group (33%]} than in the low-dose {14%) or
placebo groups (13%) [372444].

Concomitant  administration  of  rivastigmine  with
medications belonging to 22 different therapeutic classes did
not reveal significant increase of adverse events that would
have indicated a drug interaction [367018]. In contrast, the
pharmacokinetics of AChE inhibitors tacrine and donepezil
have been reported to be altered by drugs like theophylline
and cimetidine 3278261

Patent Commentary

The basic molecule of rivastigmine is claimed in EP-
00193926, filed in March 1986 by Yissum Research and
Development Co. The application was assigned to a Swiss-

based company, Proterra AG in 1987 and granted in 1990.
Sandoz filed 3 German priority case, DE-03706914 in March
1987 claiming the {-) enantiomer {rivastigmine). This formed
the basis of a patent family which includes GB-02203040 and
US-05602176.

Current Opinion

The ability to produce modest improvements or just
arresting temporarily the decline in behavioral and cognitive
functions that characterizes AD is of paramount medical and
social importance. Inhibitors of AChE have been the first
pharmacological compounds to demonstrate that ability in
the clinic. Although the cholinergic treatment is called
symptomatic and is suppesed not tc interrupt the
underlying processes causing AD evidence is appearing
which suggests that procholinergic agents, like rivastigmine,
may significantly delay the progression of AD symptoms
beyond one year in mild-to-moderate AD patients.

Since rivastigmine does not interact with many of the
medications which are prescribed io the often heavily
medicated aged AD patient group, it might have an
advantage over donepezil or tacrine in long-term use.
However, new studies are revealing that the responses to
rivastigmine may vary in different groups of AD patients
depending at least on their gender or on the presence of
vascular risk factors. I is possible, that a particular
population of AD patients may benefit preferentially with
different doses of rivastigmine. This possibility clearly calls
for further basic and clinical research. Furthermore, the
mechanisms of action of rivastigmine and donepezil are
different and consequently they might also be directed to
different populations of AD patients. The extent that the
putative different populations of AD patients are going to
benefit from differential dosage or from the use of an
alternative drug treatment will depend on careful
monitoring of the side effects and the degree of
improvement observed in a particular population.

Finally, it is significant that trials with rivastigmine in
patients with other neurodegenerative diseases (eg, LBD} in
which cholinergic mechanisms play an important role have
already started. They will provide important information on
putative neuroprotective properties of rivastigmine.

Development History

! DEVELOPER COUNTRY STATUS _INDICATION DATE . REFERENCE ¢
- Novartis Pharma KK Japan c2 Alzheimers disease 13-SEP-9% 339358 |
‘ Novartls AG South Korsa L Dementia 01-0CT-88 306982
| Novartis AG New Zealand R Adzheimers disease 01-AUG-28 282661
- Novartis AG Argentina R Alzheimaers dissase 01-AUG-98 282661
‘ Novartis AG Manxico R Alzhsimars dissasa 01-AUG-88 292661
Novartls AG Westam Europe L Alzheimers diseasse 25-APR-00 363944
| Novartis AG us L Alzheimers diseass 22-3UN-00 371704
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Literature classifications

Key references relating to the drug are classified according to a set of standard headings to provide a quick guide to the
bibliography. These headings are as follows:

Chemistry: References which discuss synthesis and structure-activity relationships.

Biology: References which disclose aspects of the drug’s pharmacology in animal models.

Metabolism: References that discuss metabolism, pharmacokinetics and toxicity.

Clinical: Reports of clinical phase studies in volunteers providing, where available, data on the following: whether the experiment
is placebo-controlled or double- or single-blind; number of patients; dosage.

that tacrine or physostigming.

Chemistry ===
{ STUDY TYPE RESULT REFERENCE
Synthasis and SAR of racemate. Optimum structure (of sight analogs) has best combination 241080
of brain selectivily, in vivo duration of action and
tolarabllity.
. | Synthesis and in vitro and AChE inhibition of R-{+}-enantiomer is S-fold weaker in vilro against rat striztal 241087
' enantiomers. AChE.
Biology . L _ .
* STUDY TYPE EFFECT STUDIED  EXPERIMENTAL MODEL RESULY REFERENCE |
© - invivo AChHE inhibition ischemia in gerbils. Three 0.2 mg/kg doses of 230733
activity. rivastigminsamsliorated decreass in numbsr of
pyramidal cells.
- invive ACHE inhibition ischamia in gerbils, Prevented decraases in ACh levels and 8, of 152883
! activity. M, recaptors.
' Exvive ACHE inhibition Normal rats. inhibits hippocampal and cortical AChE 10-fold 182923
’ activity. ) more than heart.
Uinvivo ACHKE inhibition tschemia in gerbils. Rivastigmine {0.2 mg/kg ip) mitigated 162829
: activity. ischemia-induced abnormatities of cholinargic,
depaminergic and seronlingrgic systems.
" invive ACHE inhibition Hypentensivs rats. Rivastigmins {0.05 to 0.5 mg/kg) protectsd 230734
| ectivity. against ischemia-induced degreases in ACh, .
invivo AChHE inhibiticn Basal foretraln-lesioned Rivastigmins {0.10 to 0.05 mg/kg/day;} 183504 :
activity. rats. improved acquisition and retention impalmment. )
. fnvivo ACKE inhibition Senescent mats. Rivastigmina {0.1 mg/kg ip for 14 consecutive 1935058
activity. days} prevanted decreases in ACh lavel, ChAT
. activity and B__ of M, recaptors. i
; i
" in vivo ACRE inhibition Basal forebraindesionsd Rivastigming {0.1 to 0.2 mg/kg po) dose- - 160501
activity. rats. dependently amslicrated the impairment of
spatial memory.
" invivo Loss of working Disruption of working Rivastigmine {0.5 mg/kg, ip} reduced working 367020
memory in mamory by scopolamine in memory impairmnant.
delayed non- DNMTP.
matching o
position task
{ONMTP).
in vivp Spatial memory Close-head mnjury (CHI). Rivastigmine single doss {2 mg/kg s¢) gllowad 289264
{latency) in Mormis secovary of pretest latencies by 3 days after
water maze. CHL. )
in vivo #Motor function, CHI. Rivastigmine {2 mg/kg sc) accelerated 285264 :
recovery of motor function by 7 and 14 days !
gfter CHI. '
in vive Cearabral adema. CHL Rivastigmins {2mg/kg sc) reducad edema by 289264
at isast 50%
' invive Blood pressure, Frasiy moving rals. Rivastigmine {iv} produced pressor effect 372440
heart rata. which occurs at 2 much highser concentration
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W

Biology {continued} @ o S
| STUDY TYPE EFFECTSTUDIED EXPERIMENTAL MODEL RESULT s " "REFERENCE |
i invivo AChHE inhibiton Male and female rats. Rivastigmine (0.75 and 1.5 mg/kg) caused 372445 |
; actvity. significantly mora inhibition in females than i
; in males in the cerebral cortex, |
; hippocampus and striatum, |
! i
[ in vivo Change in Microdiglysis in hippocampus of  Rivastigmine (0.625, 1.25, 25 mofkgps) 372438 [
extraceliular ACh rivastigméns-ireated rats. causad dose-depsendent increases in i
concentration. extracetiular ACh (190, 346, and 458%), {
in vivo intraccutar Topical application of Application of 136, 2% or 5% rivastigming 372437 ;
prassurs {{OP). rivastigmine on rabbit's aye. reduced 1OP betwasn 15and 23% ina ’
dose-independent manner. '
Metabolism B o o o
"STUDY TYPE EFFECT STUDIED  MODEL USED RESULT REFERENCE |
T in vivo Absorption in v {0.1 mg/kg), single oral {1 mg/kgy Oral: absorption T__ = 0.83 0. - 83%:; 367021 :
f minipigs. or topical {18 mg or 54 mg) doses : ‘
: of rvastigmine, !
H !
¢ in vivo Metabolism in iv (0.1 mg/kg). single oral {1 mg/kg}  Skin patch: Reducad absorption. 367021 ;
minipigs. or topical (18 mg or 54 mg} deses ‘
of rivastigmine, ;
, invivo Elimination in Iv (0.1 mo/kg). single oral {1 mg/kg} Oral: Exiersive first-pass metabolism, 357021 z
) minipigs. or topical {18 mg or 54 mg) doses bioavailability « 0.5%. :
of dvastigmine.
' Phasa! Absomption thuman,  Oral, 3 mg doss. Skin patch: 20 to 40-{old higher 367022
. healthy subjects) bieavailability than oral.
" Phasel Metabolism and Qral, 3 mg doss. Qral: 80% in wring; haltdfe =58 h 387022
| siimination thuman).
Phass | Pharmmacokingtics Oral, 1 mg bid/wesk incremants Paak plasma concentraticnin Th> 289261
: {humnanj. titration to target doses of 1, 2, 3.4,  96%; volums of distribution
' S, 6mg. {apparent) between 1.8 and 2.7 Wkg.
Cinigal =~ ] o A
{ EFFECY STUDIED MODEL USED BESULT REFERENCE |
" CSF ACHE innibition activity; 18 AD patients treated po with rivastigming 1 Dose dependent inhibltionof AChE in 289261
dosse finding study. myg bidiwaek incremeants fitration fo targat CSF. The &-mg bid group showed :
: doses of 1. 2, 3, 4. 5, 6 mg. Phase il. matimum mean inhibiticn of 6§2% at ;
i 5.6 h post-doss. i
;‘ Drug interactions. Concomitant administration of rivastigming No adverse events indicative of 367018 1
: with other drugs. interaction with any of 22 ditferent :
therapeutic classes of dnugs. !

|

. Efficacy. AChE inhibition in

CSF.

Central activity.

Tolerability.

Eight healthy volunteers administered one
dose of 3 mg dvastigmins in a phass il
study,

20 Haglthy mailss in a double-blind
crossover phass | study, given single doses
of placebe, 0.5, 1. 1.3. or 2 mg.

Double-blind, placabo~controtled,
randomized bridging phase {1 study in 50
patisnis with AD; 2 mg/day rivastigmine on
days 1103, 3mg/dayondays 407
followed by 4 to 10 mg/day for weeks 2107
and 12 mg/day for waeks 810 9,

Ten renally- and ten hepatically-impaired
patients,

Six voluntsars in é phass | study.

inhibition of ACRE in CSF greaterthan 367019
placebo for 8.4 h; maximal {40%} at i
24h. !
Sieap quality was not affected by the 3157 i
study medication; increassed REM
sleep dansity observed after 1, 1.3,
end 2 mg.

No maxirmum olerated dose defined; 3 180327
patients discontinusd dus o edversa

events; up to 12 mg/day generally wall

tolerated with mild to moderate

nausea, headache, dizziness end

abdominal cramps cbiserved.

Dose adiustments not wanraniad. 234834

AChE selectivity inhibited in CSF. 241060
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| EFFECT STUDIED MODEL USED RESULT — _REFERENCE |
Tolarabifity/efficacy. 402 AD patients mndomizedto4or & 87% Completed on 4 mg/day; 85% on 220292 ;
mgiday o placsbo. Phase i 6 mg/day. }
Tolarahility/efficacy. 114 AD patients maintained on 6 1o 12 ©4% Compisted on 12 mg/day bid; 229292 ;
mg/day bid or tid or placebo. 78% for the same dose Hd.
Tolerability. 50 AD patienis escalatinglirom 2t 12 12 mg/day well tolerated. 209138 r
my/day bid or tid or placebo. ‘
Efficacy. 898 AD patienison 1 o4 or G012 my/day.  Significant improvement over placebs 372434 |
Phasa i, in all outcoms measures; 25% !
withdrawal dus to nausea, vomiting !
diarrhea and dizzinsss. .
i
Efficacy. 725 ADpatlents on 1 ind or 810 12 mg/iday.  Significant improvement over placsho 372444
Phase Hl. in all outcoma measures. :
i
Acetvicholinestorase 20 Males in a double-blind crossover study,  Sleep quality was not aflected by the 2157 !
inhibition, given single doses of placebo, 0.5, 1, 1.3, or  sludy medication; incraased REM :
2mg. sleap dansity cbserved aftsr 1, 1.3, i
and 2 mg. :
Tolerability. Double-blind, ptacebo-controlled randomized  No maximum tolerated dose defined; 3 180327 d
bridging study in 50 patisns with AD; 2 patients discontinuad dus to adverse
i mg/day rivastigmine ondays 1103, 3 avenis; up to 12 mg/day generally well
& mg/day on days 4 to 7 loliowed by 4 to 10 toterated with mild to modsrate
mg/day for weeks 2 to 7 and 12 mgiday for nausea, headache, dizziness and
weeks B108. abdominal cramps observed. 1
; Efficacy. 898 ADpatenison 1 to04 or 610 12 mgyday.  Significant improvement over placebo 241071 L
in all outcome measuras; 25%
withdrawal due to nausea, vomiting
diarhea and dizziness.
Efficacy. 723 ADpatientson ttod or5to 12 mofday.  Significant improvement over placebe 227602
in e}l outcoms measures.
Associated patent
Title Phenylearbamat.

. Asslgnae Sandoz-Patent-GCmbh, 7850 Loerrach, De |

. Publication DE-03805744-A1 15-SEP-88

Priority DE-03805744 24-FEB-88

- inveniors Enz A.
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230733 Post-ischemlc administration of the
acetylcholinesterase Inhibltor ENA - 713 prevents delayed
neuronal death in the gerbll hippocampus. Tanzaka K, Mizukawa
K, Ogawa N, Mor A NEUROCHEM RES 1985 20 6 663 - 667

o Bilateral common carfoid artery liigation in gerbils is a8 common
modei in which to study the sffects of cerebral ischemia. This paper
suggesis the potential for nvastigmine in nsurodegensrative caused
by transient ischemia.

230734 Inhibition of acetyicholinesterase modulates the
autoregulation of cercbral blood flow and attenuates Ischemic
brein metabolism in hypertensive rats. Sadoshima S, Ibayashi S,
Fujii K, Nagao T, Sugimori H, Fujishima M J CEREB 8L 00D FLOW
METAB 1995 15 5 845 - 851

231923 Continued success in drug development  SCRIP

MAGAZINE 1997 5352- 58

231925 Product promise for 1897. SCRIP MAGAZINE 1887 53
67 -70

234128  Alzheimer's  disease: New  pharmacologlcal
perspectives. Palacies JM METHDDS FIND EXP CLIN
PHARMACOL 1996 18 Suppl B67 - 68

234630 Updats on chulinergic drugs in Alzhelmer's disease.
Kumar V, Sugaya K, Saunders S, Mechanic § DRUGS TODAY 1836
R27528-537

234831 Genetic predisposition to adverse consequences of
anti-cholinegterases In ‘atypical’ BCHE carrlers. Loswsnstein
Lichtenstein Y, Schwarz M, Glick D, Norgaard Pedersen B, Zakut H.
Soreq H NAT MED 1935 1 10 1082 - 1085

234532 Engineering of human cholinesterases explains and
predicts diverss consequences of administration of vericus
drugs and poisons. Schwarz M, Glick D, Loewenstein Y, Scrag H
PHARMACOL THER 198587 2 283- 322

234633 Disposltion of SDZ 3H-ENA 718, & cholinesterase
inhibitor, in the rabbit. Habucky K, Gunn H, Tse FLS, Laplance R
PHARM RES 1986 13 9 Supp! 5496

234834 The efiects of rena! and hepatic Impalment on the
disposltion of the acetylcholinesterase {AChE)} Inhibitor SDZ
EMA 713. Schran HF, Hazbucky K, Manciong LC, Polinsky RJ,
Hubent M, Guerrst M PHARM RES 19856 13 9 Supp! 5428

o This brief abstract is valuabie for the data on metabolism in heaithy
control subjects, as welf as in patients with renal- and hepatic
impairment.

2356820 SmithKline Memric does not have liver toxlcity of
tacrine, researcher. FDC BEPORTS PINK SHEET 1897 58 7
Ta&G-10
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239895 Novartls integration on track. SCRIP 1887 22177

241080 Clinical development of Exelon: Ths ADENA
programme. Anand R, Gharabawi G J DRUG DEV CLIN PRACT
19868 117-122 ‘

» Data on the central sefectivity of rivastigmine in humans have
appearsd in a poster, but this is a good place to find it in print. This
paper also provides & good description of the phase I}l programme.

241071 Promising results with Sandoz’ exelen in Alzhelmer's.
SCRIP 1856 215222
- #Phass il data on this US trial

241080 Pharmacological activity of novel anticholinesterase
agents of potential use in the trestment of Alzheimer's disease
Wainstock M, Razin M, Chorev M, Tashma Z ADV BEHAVY BIOL
1986 28 539 - 548

* The refationship of rivastigamineg to the prototyps cholingsierase
inhibitor, miotine, is discussed, along with dala that support its
sajgction from among eight analogs.

241087 Cyclishe phenyl carbamate des mictin typs and lhre
wirkung auf die acetylcholinesterase. Amstuiz B, Enz &, Marzi M,
Boelsterhi J, Walkinshaw M HELYV CHIfM ACTA 183073 739-753

o The synthesis and in vitro activity of the enantiomers is presented.
Cyciized anaglogs that seek to identify the oplimal configuration for
interaction with the enzyme were glso synthesized.

241497 SDZ ENA 713 facilitates central cholinergle function and
ameliorates spatial memory Impairment in rats. Ohara T, Tanaka
K, Fukaya H, Demura N, limura A, Seno N BEHAV BRAIN RES
1997 83 1-2228 - 233

241498 Abnormalities of acetyicholinesterass Iin Alzhelmer's
disgase with special reference to effect of acetylcholinesterase
inhibitor. Mimorn Y, Nakamura S, Yukawa M BEHAV BRAIN RES
1997 83 1-225- 30

242833 Annua! Report 1995 — Novartis. Novardis AG ANNUAL
REPCRT 1996 December 31

243314 Movartls’ worldwide filings for Exelon. SCRIP 1897
222517

243335 Conducting Clinlcal Trials in Dementia {CSK Media
Solutions Ltd} London, UK. Ganat J /DDB MEETING REPORT
1997 April 8-8

2498131 418t OHOLO Meeting: 4th Internationsa! Alzhelmer's and
Parkinson’s Disease Meeting Ellat, Isrsel. Francis PT {DDB
MEETING REPORT 1957 May 18-23

249657 Cognitlve enhancement therapy for ARzhelmer's
diseage. The way forward. Pamastl L, Senin U, Mecocci P DRUGS
1997 53 5752 - 768

248833 The pharmacosconomics of dementla theraples:
Bringing the clinical, research and economic perspectives *
togsther. Molnar FJ, Dalziel WB DRUGS AGING 1997 10 3 218 -
233

251544 Briof comments on phase ii data with Zelmac. Novarlis
AG COMPANY COMMURNICATION 1897 Juns 17

251724 Aizhelmer's Disease: Exploiting Mechanisms for Drug
Dovelopment and Diagnosis IBC's 6th Annual Conference, San
Francisco, USA. Maesser, Jr. WS JDOB MEETING REPORT 1987
May 1-2

253083 Fourth international Nice/Springfleld symposium on
advances for Alzhelmer's disease therapy, hice, April 10-14
1886. Americ S, Suflivan J, Williams M AL ZHEIMER'S DISEASE ID
RESEARCHALERT 1996 117-13

253102 Fifth International conference on Aizheimer's disease
and related disorders, Osaka, Japan, July 24-28 1896. Breen KC
ALZHEIMER'S DISEASE 1D RESEARCH ALERT 19972 115-20

254218 Alzheimer's disease end related dementlas: Prospects
for treatment. Williams M, Davis RE EXP OFIN INVEST DRUGS
18976 6735-757

s Ussful background to drug dsvelopment in Alzheimer’s dissase,
with detailed breakdown of the stagss of clinical development of 8
large number of drugs. Now out of date in this rapidly moving field,
however.

259128 New acetylicholinesterase inhibltors. Brufani M, Filocamo
L, Lappa 8, Maggi A DRUGS FUTURE 1997 22 4 387 - 410

e Raviaw of AChE inhibitors with potential use in therapy of AD.
Synthesis, and modes of action on a molecular scaje describsd.

259136 Synthesis of tritlum, deuterlum and carbon-14 lzbeled
{SiN-ethyl-N-methyl-3{1{dimethylaminc)ethyljcarbamic acid,
phenyl ester, {L}2,3-dthydroxybutanedioclc acld salt (SDZ ENA
713 hia), an investigational drug for the treatment of
Alzheimer's diseass. Ciszewska G, Pleflerkom H, Tang YS,
Jones t, Tarapata R, Sunay UB J LABEL COMPD RADIOPHARM
1997 38 8 651 - 668

258137 Therapeutic effects of Exelon in the treatment of
patients with Alzhelmer's disease. Anand R. Haman R,
Gharabawi G NEUROLOGY 1957 48 3 Suppi 2 A377

2591329 Ameilorating effects of SDZ ENA 713 on age-associsied
decresses In fearning performance and brein  choling
acstylransferase activity In rats. Ohara 7T, Fukaya H, Tanaka K_1,
Seno N BAAIN RES BULL 1997 43 139 - 42

o Investigation of the effects of sivastigming on age-related impaired
feaming and choling acelyitransiorase in the frontal cortex of the rat.

253173 EC approval for Hovarlis's Exelon. SCRIP 1997 2257 18

253187 First marketing approval for Novartis' Akzhelmer's drug:
Exelen{RTM]) cleared by Swiss suthorities. Novartis AG PRESS
AELEASE 1897 August 04

260776 Movartis’ 27% Net incoms Growth In First Haif Sets
Course For Strong Fuli Year. Novartis AG PRESS RELEASE
1897 August 28

262615 Recent approvals in Swizerland... SCRIP 1897 2266 22

262341 Internaticnal Psychogerlatric Associatlon, 8th Congress
Jerusalem, israel. Rainer M IDDB MEETING REPOART 1997
August 17-22

263511 SDZ-ENA-713. DRUGS FUTURE 1897 22 7 805 — 806

26597¢ Muscarinic agonists for the freatment of Alzhelmer's
disease: progress and perspectives. Fisher A EXP OPIN INVEST
DRUGS 1887 6 10 1395 - 1411

* An extensive, up-lo-tiale review of muscarinic agonisis for the
treatment of Aizheimer's disease.

267094 Novertls' Sales Accelersie Further in Third Querter of
1997 All Three Life Sciences Divisiens Drive Expansion Novarlis
AG PRESS RELEASE 1997 October 23

267760 10th Eurcpean Colige of Neuropsychopharmacology
Congress (ECNP) Wenna, Austrla. Hammad G /1DDB MEETING
AREPORT 1997 September 13-17

267847 Psychiatric Pharmacy, 22nd Annua! Conference Latimer
House, Buckinghamshire, UK. Lackeman G IDDB MEETING
REPOAT 1987 Oclober 3-5
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268092 Novartls pharma sales buoyant. SCRIP 1897 2280 13

268458 Novartis's Exefon launched in 1st market. SCRIP 1897
228121

268461 US experts come out in support of donepezil. SCRIP
1987 2281 22

268452 New drugs in R&D pipsiine. PHARMA JPN 1897 1573 19
’

270580 Bayer and Myriad form CNS alllance. SCRIP 1897 2288 11

270622 Alzhelmer's drugs filed in US. SCRIP 1857 2288 18

271461 Banyu files NDA for antidementia drug metrifonate in
the EU. PHARMA JPN 1997 157617 -18

274101 Alzhelmer's disease: towards therapeutic manipulation
of the amylold precursor proteln and amyloid beta-derivatives.
Lamer AJ, Rossor MN EXP DPIN THER PAT 1857 7 10 1115 -
1127

274146 Hedux, Pondimin patients should consider echos
befors invasive dental procedures. FOC REPORTS PINK SHEET
1997 59 46 T&G4 - T&GS

275380 MNovartls Achleves Dynamic Sales Growth in First Full
Year. Novaris AG PRESS RELEASE 1388 January 22

276413 New ascetylcholinesterass inhibitor shows promise in
iargest Alzheimer's trial to date. FORMULARY 19397 32 12
1208).

276918 Novartis buoyed by currency movements. SCAIP 1898
2304 8

277860 EC approval llkely for Novartls's Exelon. SCHIP 1858
2307 18

275466 Hoechst - Stripped to Its core. Canie J, Dyson J
ANALYST REPORT 1987 September

280440 [New cholinesterase inhlbitor for the treatment of
Alzhelmers diseass]. ALZHEIMER-THERAPIE. NEUE
CHOLINESTERASEHEMMER. Kubitzek D DTSCH APOTH Z7G
1998 138425-26

280506 A double-blind placebe controlled study of ENA 713 In
Alzhaimer's disease {DAT). Roesler M, Dennler H, Relz W,
Gastpar W PHARMACOPSYCHIATRY 1887 305 212

280508 [Current treatment and new therapeutic perspectives of
Alzhelmer's disease]. TRATAMIENTO ACTUAL Y NUEVAS
PERSPECTIVAS TERAPEUTICAS EN LA ENFERMEDAD DE
ALZHEIMER. Soler MTF, Company ES, Casany MVT, Sora AC
FARM HOSP 1897 21 4 195~ 207

281057 Berrlil Lynch: Pharmaceutical Industry: Global Mode!
Bock - Highlights: Models for the US, Europe, Emerging Europe
end Japan. Merrill Lynch ANALYST REPOAT 1888

281429 Novarils reports streng results in first year of
operations driven by dynamic volume growih and productlvity
enhancementis Novarlis AG PRESS RELEASE 1838 March 17

281963 Merrill Lynch: Phamaceutlcal & Bictechnoiogy Bulletin,
Mermill Lynch ANALYST REPORT 1938 February 18

281965 Arisugacing, seiective acstylcholinesterase inhibltors of
microbial origin. Otoguro K, Kuno F, Omura § PHAAMACOL
THER 1997 76 1-345-54

281994 Merrill Lynch: Pharmacsutical & Blotechnaology Bulletin
Memill Lynch ANALYST REPORT 1998 February 04
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282313 Merrill Lynch: Pharmacseutical & Blotechnology Bullstin.
Mermill Lynch ANALYST REPORT 1968 March 4

282537 Pharma drives organic growth at Novartls. SCR/® 1988
23207

283383 [ExelcnBTM. is effectlve in Alzhelmers demential.
EXELON.RTM. - GUTE WIRKUNG BE! ALZHEIMER-DEMENZ.
THERAPIEWDCHE SCHWEIZ 1997 13 12 446).

283384 [Exelon.RTM. is effective In Alzheimer's dementia).
EXELON.RTM. - GUTE WIRKUNG BEI ALZHEIMER-DEMENZ.
THERAPIEWOCHE SCHWEIZ 1897 13 12 445).

283496 Alzhelmer's Disease New Drug Discovery Stratsgles
Boston, M&, USA {DDB MEETING REPORT 1988 February 23-
24

283852 Antlemetic therapy for Alzhelmer's patients receiving
the cholinesterase inhibitor SDZ ENA 713. Cutier NR, Anand R,
Hartman RD. Messina JC, Jhae S8 ANNU MEET AM S0OC CLIN
PHARMACOL 1898 83 New Oreans PII-62

285196 Cholinesterases: Slhxth International Meeting San Blego,
CA, USA. 1DDB MEETING REPORT 1998 March 20 -24

285673 Novartls's Japanese sales fall 3%. SCAIP 1988 2324

286229 Pfizer Trovan sales reach 841 mil in first quarter on
market, FDC REPORTS PINK SHEET 1998 80 1623

286804 Annual Report 1937 - Novartis AG. Novartis AG ANNUAL
REPORT 1857 Decamber 31

287188 Marketing will determine success in ARzhelmers.
SCRIP 1998 2232/327

287879 Novartis's Exelon approved in the EC. SCRIP 1998 May
15233524

288355 Chiral USA 9B Chiral Technology - The Way Ahead San
Francisco, TA, USA Mucke HAM {DDB MEETING REPORT 1998
May 1B-1&

288564 Novartis’ Alzhelmer's treatment, Exelon, recelves EU
epproval. Novartis Pharma AG PRESS RELEASE 1958 May 13

288725 Relmbursment altered by CPMP voting? SCRIP 1998
2338/383

289261 Dose-dependent CSF acetylcholinesterase inhibition by
SDZ ENA 713 In Alzhelmer's disease. Cutler NR, Polinsky RJ,
Sramek JJ, Enz A, Jhee SS, Mancione L, Hourani J, Zolnouni P
ACTA NEUROL SCAND 1998 87 4 244 - 250

e Rivastigmine escalated to varous target doses differentially
inhibits CSF AChE in AD patients.

2892684 Rivastigmine, & brain-sslective acetyicholinesterass
innibitor, emeliorates cognltive and motor deficlts induced by
closed-head injury in the mouse. Chen Y, Shohami E, Constantini
S, Weinstock M J NEUROTRAUMA 1998 15 4 231 - 237

« Post-lesion rivastigmine reduced, extent of edemna in close-head
injury, and improves motor and cognitive dsficits testad in Morris
water maze.

289271 Antiemetic therapy for Alzheimer's patients receiving
the cholinesterase Inhibltor SDZ ENA 713. Cuiter NR, Anand B,
Hartman RD, Messina JCJR, Jhee SS CLIN PHARMACOL THER
1808863 2 188

289278 Therzpeutic agents for Aizhelmer's disease. Honma A
NIPPON NAIKA GAKKAI ZASSHI 1998 87 1 168 - 174

289298 Varlations in EC review times. SCRIP 1998 23403
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289305 Pharmacokineics and drug Interactions of
choilnesterase Inhlbltors administered in Alzheimer's disease.
Crismon ML PHARMACOTHERAPY 1898 18 2 Pt 2 47 - 54;
discussion 79-82

288316 Cerebro-protective effects of ENA713, & novel
acetylcholinesterase inhibitor, In closed head injury in the rat
Chen Y, Shohami E, Bass R, Weinstock M S8RAIN RES 1998 784 1-
218-24

s Postesion nvastigmine reduced the sxient of edema and
speesded motor recovery in rais with CHI.

289578 Hovartis's Exelon launches in EC. SCRP 1598 234027

289815 Novartls Exelon benefit "clinlcally-relevant” in 2%-12%
of Elf responders FOC REPORTS PINK SHEET 1898 6023 17

291307 FDA requests additions! analyses before approval of
Novartis® alzhelmer's drug in the USA. Novartis AG PRESS
RELEASE 1998 July 9

292661 New drug for Alzhelmer's disease demonstrates robust
effact on cognitive function. Novartis AG FPRESS AELEASE
1998 July 27

293335 Alzheimer's Disease and Related Disorders - Sixth
international Conference {Part i} Amsterdam, The Netherlands.
Wast K IDDB MEETING REPORT 1938 July 18-23

234987 Neurological recovery from closed head injury involves
dendrite growlh accompanied by acstylchollnesterase
overexpression. INT SYMP PHARM CERE 1SCH 1998 Marburg,
Germany 27-29 July 36

295876 10th Eurcpean Coliege of Neuropsychopharmacclogy
Congress (ECNP} 13-17 September 1597, Vienna, Austria.
- Hammad G CURR AES SEROTONIN 18383 1 19- 22

297099 Heuropsychopharmacoelogieal - Eighth Central
European Symposium Vienna, Austria Mucke HAM DDB
MEETING REPORT 1998 August 28-30

298656 Cholinerglc Msechanisms - Tenth International
Symposium Arcachon, France. Serogq H [DDB MEETING
REPORT 1898 September 1-5

300257 Merriil Lynch: Global pharmaceuticals: The haves and
have nots. Memill Lynch ANALYST BEPORT 1938 September 03

300401 American Psychiatric Asseclation 151st Annua! Meeting
Yoronto, Canads. Hammad G /DDB MEETING REPORT 1888
Juneg 1-4

301301 Novartls' Foradil launch expected in second quarter of
1599. FDC REPORTS PINK SHEET 199860408

302815 Third Congress of the Eurcpean Federation of .

Neurclogical Socleties Seville, Spain. Angelini C 1DDB MEETING
REPORAT 1938 September 18-25

304019 Alzhelmers Disease and Related Disorders - Fourth
Hungarian Conference Szeged, Hungary. Perry G /DDB
MEETING REPORT 1398 October 7-S

305623 Synthesis and modeling studles of & potent
conformationally rigid muscarinic agonist: 3-
azabicyclo[2.2.1jheptanespirofuranone. Wu ESC, Kover A
Samus SF J MED CHEM 1998 41 22 4187 - 4185

305858 European College of Neuropharmacology - 1ith
Congress {Psart IV} Parls, France Keppel Hesselink JM /D08
MEETING REPORT 1988 Oct 31 - Nov 4

306003 Mods of sction and metabolism of rivastigmine: 2 brain-
selective acetyicholinesterase Inhibiter. Enz A 50C NEUROSCH
ABSTR 1938 24 Pant 14774

308036 FDG Pet: A sensitive quantitative measure of
Alzhelmer's disease progression and brain metabolic effects of
ENA 713. Potkin SG, Anand R, Messina J, Hariman R, Keator D,
Wu JC, Maguirs G, Fleming K, Dockstader T, Bunney WE SOC
NEUROSC! ABSTH 1998 24 Parl 1 477.18

308037 Dose-dependent CSF scetylcholinesterase. Inhibition
by rlvastigmine tartrate in Alzheimer's disease. Culter N,
Polinsky R, Sramek J, Enz A, Jhee S, Mancione L SOC NEUROSC!
ABSTR 1898 24 Part 1 477.18

306654 Pharmacogenetic approach to the treatment of
alzhelers disease: effect of acetylcholinesterase inhibltors on
apolipoprotein E metabolism In vitro. Beffert U, Aumont N, Poirier
J SOC NEUROSC! ABSTR 1998 24 Pant 2 670.10

306982 Launching status of new pharmaceutical products 1988,
PHARMA KOREANA 19988 10 13- 256

308883 invited review: Cholinesterase Inhibitors for Alzheimer's
disease therapy: from tacrine to future applications. Giacobini E
NEUROCHEM INT 1998 32 56 413 - 419

308684 Promising agents for treating Alzheimer's disesase.
Simonson W AM J HEALTH-SYSTEM PHARM 1998 55 21 SUPPL
S11-816

312294 Novartls grows sales g further 5% to CHF 31.7 blilion In
1998, Novartis AG PRESS RELEASE 1998 January 21

312498 New therapeutic patents for Atzheimer's disease. EXP
OPIN THER PAT 1959 8 12 1751 - 1757

312645 European Commission cisars four NMEs ahead of FDA
In 1988. FDC REPORTS PINK SHEET 1639612 18-20

313406 Relenza, GS 4104 may make 1588 yesr of flu NMEs from
antlvirat divislon. FDC REPORTS PINK SHEET 189861227 - 28

313428 In Briel. FDC REPORTS PINK SHEET 1985613

317485 New medication for Akheimer's disease demonstrates
significant effect on patients’ abifitles in key measures. Novartis
Phamaceuticals Corp USA PRESS RELEASE 1899 March 05

317879 Aminopyridazines and acetyicholinesterase inhibltors.
Contreras J, Rival Y M, Chayer S, Bourguigron J J, Wermuth C G J
MED CHEM 1986 42 4 730 - 741

318350 Novartls net income rises 18% iIn second year of
operations. Novarlis AG PRESS RELEASE 1899 March 16

318377 First worldwide study sims at delaying onset of
Alzheimer's disease in high-risk group. Novartis Phammaceuticals
Corp USA PRESS RELEASE 1993 -March 16

318337 Annual Report 1998 - Novartls AG. Novartis AG
ANNUAL REPORT 1998 December 31

319561 Novartis to file Zelmac for frritable bowel syndrome
in 1898-2000. FOC REPORTS PINK SHEET 189861 12 13- 14

323856 American Academy of Neurology - 51st Annusl
Hesting (Part Ul} Toronto, Oniario, Canada Kertesz A /DDS
M.‘%E TING REPORT 1889 Aprit 17-24

3245671 WNovartls recelves FDA approvable letter for new
therapy to treat Aizhelmer's disease. Novaris Phammacauticals
Corp USA PRESS RELEASE 1992 May 13
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328657 Metrifonate {Trichiorfon): a review of the pharmacology,
pharmacckinetics and clinical experience with 3 new
acetyicholinesterase Inhiblior for Alzheimer's disease. Ringman
Ji, Gummings JL EXP OPIN INVEST DRUGS 1988 8 4 463 - 471

328676 ABN AMRO: Pan-Europe Pharmaceuticals: Pan-
European Pharmacoutical Rewview. ABN AMRO ANALYST
REPORT 18899 Aprl

328689 ABN AMRO: Pan-Eurcps Pharmaceuticals: lrritable
Bowa! Syndrome Review. ABN AMRO ANALYST AEPORT 1838
May 26

330312 A Meeting of Minds - Care and Sclence in Dementia
London, UK /DDB MEETING REFORT 1992 June 30 - July 2

332183 Movartis reports sales of CHF 15.3 biilion in first hatf of
198%; focus on growth drivers and rejuvenation of the product
purtioflo on track Novartis Phammaceuticals Corp USA PRESS
RELEASE 1998 July 15

332607 EPHAR 98 - Second European Congress of
Pharmacology {Part ii} Budapest, Hungary. Worker C 1DDS
MEETING REPORT 1998 July 3-7

333364 Donaldson, tufkin & Jenrefle: Novartis Donaldson,
Lufkin & Jenrette ANALYST REPORT 1888

333367 Arnhold & S Blelchroeder: Novarils. Amhold & S
Bisichroeder ANALYST REPORT 1998 April 21

333448 Fourth European Congress of Gerontology Successtul
Aging with Phytepharmaceuticals, Berlin, Germany. Laskeman
G iDDB MEETING REPORT 1898 July 8

336750 Lehman Brothers: Healthcare UK & Europe:
Pharmabulistin. Lehman Brothers ANALYST REPORT 1988 Apri
14

337485 The International Psychogeriatric Assoclation - Ninth
Congress Vancouver, Canada. Shah A /1DDB MEETING BEPORT
1898 August 1520

338250 The international Psychogeriatzic Association - Ninth
Congress {Part If} Yancouver, Canada. Ames D /DOB MEETING
REPORT 1983 August 15-20

338262 The internztional Psychogeriatric Assoclation - Ninth
Congress {Pan ili} Vancouver, Canada. Draper B /DDB MEETING
REPORT 1859 August 15-20

339358 Neoral, Diovan to be blockbuster: Novarlls, PHARMA
JPR 1889 166214-15

340176 Camerine-Moordwi]kerhout 12th Symposium - Receptor
Chemistry Towards The Third Millennium Camerino, Raly. Angsii
P. Triggle DJ IDDB MEETING REPORT 1998 September 5-8

341985 International Psychogeriatric Association - Ninth
Congress {Part ¥} Vancouver, British Columbis, Canada.
Hammad &, Mashour AK {DDB MEETING REPORT 1888 August
15-20

Healthcare UK & Europe:
ANALYST REPORT 1888

342651 Lehman Brothers:
Pharmabuiletin. Lehman Brothers
September 28

342937 Novartls R&D Investor Seminar, New York Novarlis AG
COMPANY WORLD WIDE WEB SITE 1839 Ssptember 21

345022 CSF cholinesterase inhibition i{s a more accurate
measure of congnitive effects than drug cencentrations or
peripheral inhibiion In Akzhelmer patients recelving
rivastigmine. Cufler NR, Veroff AE, Anand R, Harman ‘R,
Mancicna L, Sramak JJ SOC NEUROSGCI ABSTR 198825 1 11.12
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345126 Alzhelmer's and Related Disorders Soclety of india -
Fifth Natlonal Conference Mumbal, Indla. Shah A D08
MEETING REPORT 1988 Ckiober 22-23

345401 Second Internatiensl Congress on Msntal Dyslunction
in Parkinson's Disease Amsterdam, The Netherlands, Jsifinger
KA IDDS MEETING REPORT 1998 COclobar 20-23

347550 Summary of the Soclety for Nsurescience 29th Annual
#eeting, BMiaml Beach, FL, USA. Kibble A 1DDB MEETING
REPORT 1988 Oclober 23-28

348048 Cholinergic theraples in Alzheimer's disease. Siddiqui
MF, Levey Al DRUGS FUTURE 199824 4 417 - 424

348202 Mew data demonstrate sctivities of dally living are
enhanced In patienis with mild to moderately severe
Alzheimer's disease with rivastigmine tartrate. St Louis
University PRESS AELEASE 1938 November 22

351074 Movertis, AstraZenecs cede seed business: two pharma
pure plays created. FDC AREPORTS PINK SHEET 1988 61 48 16
-17

351747 Current and emerging treatments for Alzheimers
disease. Solomon PR INT PSYCHOGERIATR 1698 August 15-20
Abs 2-034

351748 Mechanism of action of cholinesterase inhibltors. Enz &
INT PSYCHOGERIATR 1998 August 15-20 Abs 2-07-2

351748 The gveidence of the effect of ChEls on the course and
prevention of Alzhelmer's disease. Anand R, Messina J, Hariman
R, Graham S, Enz A INT PSYCHOGERIATR 1983 August 15-20
Abs 2-07-3

351750 Cholinergic drugs In vascular dementla. Kumar V INT
PSYCHQOGERIATR 1885 August 15-20 Abs 2-074

351761 tmproving day to day junctioning in patletns with AD.
Ferris SH INT PSYCHOGERIATR 1898 August 15-20 Abs 5-11-4

351762 Maximising functional abliity: new data with
cholinesterase Inhibors. Anand R, Meassing J, Hartman R,
Graham S, Cicin-Sain A INT PSYCHOGERIATR 1888 August 15-
20 Abs 5-11-5

351789 Effects of SDZ-ENA-713 of acetyicholine-esterase
inhibitor In patients of Alzhelmertype dementia traced by
event-related potentlals. Kosaka A, Yamaguchi N, Fukushima T,
ttagawa |, Funaki M, Ckada N, Acba A, Homma A INT
PSYCHOGERIATR 1993 August 15-20 Abs PA-(38

352312 Rapid developments in CNS marksts. Hughes D PHARM
SCIENCE TECH TODAY 1838 15186 .

354088 British Pharmacological Society Cambridgs Sympesla
{Part I} Cambridge, UK. Chazot P IDDB MEETING REFPORT 2000
January 5-7

357019 MNovarilis US sales force Increase anticipates up to five
HME Iaunches FDC REPORTS PINK SHEET200062817

359996 First Florida Heterocycllc Conference, Gainesyille, FL,
USA. Msth Cohn O iDDB MEETING REPORT 2000 March 8-10

361840 Movarils. FORMULAAY 1989 34 10 SUPPL. 60 - 84

362804 The effects of the acelyicholinesterass inhibitor ENA713
and the M1 agonist AF150{S} on apolipoproteln E deficlent mice.
Chapman S, Fisher A, Weinstock M, Brandiss R, Shohami €,
Michaslison DM J PHYSIOL PARIS 1898 82 3-4 289 - 303
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362819 Novartls Group sales up 17% to CHF 9.3 billion in first
quarter of 2000. Novartis AG PAESS RELEASE 2000 April 12

363202 Advences in Alzhelmer Therapy - Sixth international
Stockholmy/Springfield Symposium Steckholm, Sweden. Herholz
K IDDB MEETING AEPORT 2000 April 5-8

363292 Advances in Alzhelmer Therapy - Sixih Internstional
Stockholm/Springfield Symposium {Part il}Stockholm, Sweden.
. Hanvig P {DDB MEETING REPORT 2000 April 5-8

363335 hon-Alzheimer Cognitlve Impairment - Joint Meeting ot
the Internstional Psychogeriatric Associstion and Roysl
College of PsychiatristsNewcastle upon Tyne, UK. Ames D
iDDB MEETING REPORT 2000 Apnl 4-7

363337 Advances in Azhelmer Therapy - Sixth internationai
Stockholm/Springtield Symposium on {Part [V)Stockholm,
Sweden, Mucke HAM /DD8 MEETING REPORT 2000 April 5-8

363824 Novartls receives FDA merketing clearance for new
Alzhelmer's disease freatment Novarlis Phammacsuticals Comp
USA PRESS RELEASE 2000 Aprit24

363843 FDA approves new drug fo treat Alzheimer's disease.
Alzheimer's Assodiation of Los Angeles PRESS RELEASE 2000 Apri 24

363944 Exelon receives approval in the US for the trestment of
Alzhelmer's disease. First Alzheimer's therapy to show clinical
benefits In US and Europe for sli 3 key symplom sreas:
activities of dally living, global functioning {including behavicr)
and cognition. Novartis AG PARESS RELEASE 2000 Aprii 25

364024 Absolute bioavaliability of rivastigmine using michaelis-
menten kingtics. Hossain M, Culler NR, Lee L, Sramek JJ, Sedek
G CLIN PHARMACOL THER 2000 67 2 Pii-98

364082 HNovartls - Operational Reoview 1889. Novaris AG
ANNUAL REPORT 2000 January 01

364128 Pharmacokinetics of rivastigmine and iis metabolite
following a single oral 6 MG dose versus a single 2 MG Ly dose
in patients with Alzrhelmers disease. Cutler NR, Hossain M,
McDonald C, Pommier F, Sedak G, Jhee §8, Sramek JJ CLIN
PHARMACOL THER 2000 67 2 Pili48

364146 Advances In Alzheimer Therapy - Sixth international
Stockholm/Springfield Symposium {Part V) Chelinergic Theraples
for Alzheimer's Disease: Polysympiomatic and Stabilizing
Potentat, Stockholm, Sweden. Penry EK /1DDB MEETING REPORT
2000 April 58

364784 Advences in Alzhelmer Therspy - Sixth Inmtemational
StockholmySpringfleld Sympesium (Part VI} Antichollnesterase
Therapeutics, Stockholm, Sweden. Soeq H DDB MEETING
REPORT 2000 April 58

364802 Novartls Exeton clears FDA for Alzheimer's; study versus
Aricept planned. FDC REPORTS PINK SHEET 200062 17 3

364853 HeoTherapeutics completes §7 miilion private placement of
commeon stock. NegTharapsutics Inc PRESS RELEASE 2000 May 02

364974 Novartis The growth challenge. Memill Lynch ANALYST
REPORT 2000 Apdl 25

357018 Lack of edverse pharmacodynamic drug interactions with
rivastigmine and weniy-two classes of medications. Grossberg GT,
Stehelin HB, Messina JC, Anand R, Veach J INT J GERIATAR
PSYCHIATRY 200015 3 242 - 247

se Concomitant pharmacodynarmic analysis of rivastigmine with 22
different therapeutic ciasses of medications did not reveal any
increass in adverse drug interactions.

367018 Preferentfal cerebrospinal fluld acetylchollnesterase

inhibition by rivastigmine in humans. Kennedy JS, Polinsky RJ,
Johnson B, Loosen P, Enz A, Laplanche R, Schmidt D, Mancions
LC, Panris WCV, Ebert MH J CLIN PSYCHOPHARMACOL 1998 18
£513- 8521

e Rgport of rapid, sustained dose-dependsant inhibition of ACRE by
dose-gscalated rivastigmine in CSF from AD patienis as compared
{0 piasma inhibition from the sams patients.

367020 The acetylcholinesterase inhibitor, ENA 713 (Exelon),
attenuates the working memory Impaimment induced by
scopolaming In an operant DNMTP task In rats, Ballard TM,
McAllister KH PSYCHOPHARMACOLOGY 1998 146 1 10- 18

s Experiments in rats supporting the role of rivastigmine in revarsing
induced deficits in cholinergic transmission that produce memory
impairrnent resembiing age-relatsd memory deficits.

367021 Absorption, metabolism, and disposition of {14C]SDZ
ENA 713, an acetyicholinesterase inhibitor, In minipigs
{ollowing oral, intravenous, and dermal administration. Tss FL,
Laplanche R PHARM AES 1938 15 10 1614 - 1620

o Pharmacokinelics of rvastigmine administered po, iv or with a
dermal patch in minipigs.

367022 Clinical pharmaceiogy of rivastigmine: a8 new-
generation acetyicholinesterase inhibitor for the treatment of
Alzhelmer's disease. Polinsky RJ CLIN THER 1998 20 4 634 - 647
« Basic pharmacokinetic end pharmacodynamic characteristics of
rivastigmine and its mstabolites in healthy human subjects and AD
patients.

367023 Disposition of SDZ ENA 713, an acelylcholinesterase
inhibitor, in the rabbit. Habucky K, Tse FL BiOPHARM DRUG
DISPOS 1998 185285 - 290
o Pharmacokinstics of po and iv nvastigmine in non-pregnam,
pregnant and lactating rabbifs.

367028 interim results from an international clinical trial with
rivastigmine evsluating 8 2-week titration rate in mild to severe
Alzheimer's disease patlents. Vellas B, Inglis F, Potkin S, Messina
J, Sain A, Koumnaras B, Hartmann R, Padersen T INT J GERIATRIC
PSYCHOPHARMACOLOGY 1898 13 140 - 144

387083 NeoTherapeutics reports first quarter resuits reflecting
acceleration of Neotrofin's clinlcal trlal  progrem.
NsoTherapeutics Inc PRESS AELEASE 2000 May 18

367112 Mode of action and metabolism of rivastigmine: A
brain-selective acetyicholinesterase Inhibitor. Enz A& SOC
NEUROSC! ABSTR 1888 24 1-2 1215

367121 American Academy of Heurology, San Diego, CA, USA.
Kertesz A 1DDB MEETING REPORT 2000 April 29 - May 6

367586 Lehman Brothers - Pharmabulietin. ANALYST REPORT
2000 May 10

-

368257 Novartls. Morgan Stantey Dean Witter ANALYST REPORT
2000 Aprl 17

368876 SAR of Samino-1,2,34-tertahydroacridine-based
acetyicholinesterase Inhibitors: synthesis, enzyme inhibitory
activity, QSAR and structure-based CoMFA of tacrine
analogues. Recanatini M, Cavalli A, Belluti F, Piazzi L, Rampa A,
Bisi A, Gobbi S, Valenti P, Andrisano V, Bartolini M, Cavrini V J
#MED CHEM 2000 43 10 2007 - 2018

369737 European Society for Clinical Neurophammacoiogy -
Fitth Congress, Opatlla, Croatia. Pepeu G DDB MEETING
REPORT 2000 May 17-21

371022 Tel Avlv Unlverslty Alzhelmer's Conference - Saventh
Annual Mesting, Tel Aviv, israel. Jellinger KA [DDB MEETING
REPORT 2000 June 1-2
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371704 Novartis announces avallability of first new aizheimers
disease treatment in over three years. Novartis Phanmaceuticals
Corp USA PRESS RELEASE 2000 June 21

372434 A randomized trial evaluating the efficacy and safety of
ENA 713 (rivastigmine tarirate), a new acetylcholinesterase
inhibitor, in patients with mlid to moderately severe
Alzheimer's disease for the ENA 713 B352 study group. Corey
Bioom J, Anand R, Veach J INT J GERIATRIC
PSYCHOPHARMACOLOGY 1898 1 55-58

o Study of safely and sfficacy of rvastigmins administersd al
diffarent doses with a dose escalation period in centers of the USA.

372435 Cholinesterase inhibitors: an overview of their
mechanisms of action in Alzhelmer's dissass. Enz A, Flosrsheim
P ALZHEIMER DISEASE: FROM MOLECULAR BiOL THERAPY
(EDS: BECKER,R: GIACOBINI,E) 1986 211 -215

= Pharmacodynamics of cholinesterase inhibitors.

372436 The cholinergic hypothesis of Alzhelmer's disease: B
review of progress. Francis PT, Palmer AM, Snape M, Wilcock GK
J NEUROL NEURQSURG PSYCHIATRY 188868 137 - 147

s A review of the themapsutic implications and applications of ths
cholinergic hypothesis of AD.

372437 Topical rivastigmine, a selectlve acetyicholinesterass
inhibitor, lowers Intraoccular pressure in rabbits. Goldblum D,
Garweg JG, Bohnke M J OCUL PHARMACOL THER 2000 15 29 -
35

« Application of rivastigming to reducing intraocular pressuse in the
rabbit. Suggastion of potential use in glaucoma therapy.

372438 Effect of donepezil hydrochioride {E2020} on basal
concentration of extracefiular acetylcheline in  the
hippocampus of rats. Kosasa T, Kuriya Y, Matsui K, Yamanishi Y
EUR J PHARMACOL 1999 380 101 - 107

» Microdialysis study of the sifects of donspezil on extraceltular ACh
in the hippocampus of rats. Comparison to rivastigmine and tacrine.

Rivastigmine Migual-Hidaige 453

372439 An efficacy and safety analysis of Exclon{R} in Alzhelimer's
disease patienis with concurrent vascular risk factors. Kumar V,
Anand R, Messina J, Hariman R, Veach J £UR JNEUROLOGY 20007
159 - 168

» Patients with concurrent vascudar risk faciors experience greater
benefits when trealed with nvastigmine than patients without those
factors.

372440 Pressor and bradycardic effects of tacrine and other
acstyicholinesterese inhibltors in the rat Lezartigues £, Freslon JL,
Telliogh: T, Brefel Courbon C, Pelat M, Tran MA, Montastrue JL, Rascol
O EUR J PHARMACOL 1998361 61-T1

e Comparison of vasculer effects of rivasiigmine with ihoss of
physcstigming and tacrine.

372442 ENA 713 faclitsles centra! cholinergic function and
ameliorates spatial memory Impairment In rats. Chara T, Tanaka K,
Fukaya H, Demura N, limura A, Seno N BEHAV BRAIN AES 1998 20
634 - 847

e Rivastigmine amsliorated spatial memory impaiments produced by
lesions of rat basal forsbrain (that houses the origin of & great part of the
cholinergic innarvation of the brain).

372444 Efficacy and safely of rivastigmine in patients with
Alzheilmer's disease: international randomised controlled trial {see
comments]. Reslar M, Anand R, Cicin Sain A, Gauthier S, Agid Y, Dal
Bianco P. Stahelin HB, Hartman R, Gharabawi M BMJ (CLINICAL
RESEARCH £D} 1999 318 633 -638

« Study of safely and sfficacy of nvastigmine administered at different
doses with a dose escalation period in centers of several European
countries, Canada and the USA.

372445 Gender differences in the effect of rivastigmine on brain
cholinesterase activity and cognitive function in rats, Wang RH,
Bajar C, Weinstock M NEUROPHARMACOLOGY 2000 39 497 - 506
« Report of higher cholinesterase inhibition by rvastgrnine in several
brain regions in fermale rats as well as mors effective entagonism of
scopolaming-inducsed memory impaimment in female than in male rats.

372085 What Is new In degenerative dementia discrders? Jellinger
KA WIEN KLIN WOCHESCHR 1889 111 17 682-704

Noven Ex. 1018
Page 18 of 18



