These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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Table 26A 89-3499

A Chronic (12-Month) Oral Toxicity Study
of E2020 in the Rat via Gavage

Incidence of Neoplasms - Female Rats
6 Month Interim Sacrifice

u/
Bi
SC
LN
GLS

Unilateral
Benign
Spinal Cord
Lymph Node
Glands
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T 268B-]1 -
Table 268 89-3499
A Chronic (12-Month) Oral Toxicity Study
of E2020 in the Rat via Gavage

incidence of Neoplasms - Female Rats
Terminal Sacrifice

Key

8- = Benign

M- = Malignant
SC = Siinal Cord

LN = Lymph Node
GLS = Glands
MESEN/PERITONEUM =
LYMPH/RET. NEOPL. =

Mesentery/Peritoneum
Lymphoreticular Neoplasm
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T 26C-1 89-3499
Table 26C
A Chronic (12-Month) Oral Toxicity Study
of £2020 in the Rat via Gavage

Incidence of Neoplasms - Female Rats
Unscheduled Deaths

Key

B- = Benign

M- = Malignant
SC = Spinal Cord
IN = L¥mph Node
GLS = Glands

LYMPH/RET. NEOPL. « Lymphoreticular Neoplasm
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of £2020 in the Rat via Gavage

Non-Neoplastic Lesion Incidence - Female Rats
6 Month Interim Sacrifice

Key

U/ = Unilateral
8/ = Bilateral
SC = Spinal Cord
LN = L{mph Node
GLS = Glands
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Non-Neoplastic Lesion Incidence - Female Rats
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Unilateral

8ilateral

Spinal vord

LN = h Node

GLS = Glands

MESEN/PERITONEUM = Mesentery/Peritoneum
LYMPH/RET, NEOPL. = Lymphorsticular Neoplasm
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Table 28C
A Chronic (12-Month) Oral Toxicity Study
of E2020 in the Rat via Gavage

Non-Neoplastic Lesion Incidence - Female Rats
Unscheduled Deaths

Key

U/ = Unilateral
B/ = Bilateral
SC = Spinal Cord
LN = L{mph Node
GLS = Glands

LYMPH/RET. NEOPL. = Lymphoreticular Neoplasm
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dMONTH P.O. TOXICITY IN DOGS.

Beagle dogs were originally scheduled to receive doses of 0, 0.3, 1, 3, and 8 mg/kg/day (in
capsules); however, due to deaths at HD during the first 2 days, animals were reassigned to the
following doses. (Underlined dogs are those survivors at 8 mg/kg which were reassigned. Also as
indicated, 2 controls and 4 at 3 mg/kg were kept for a 5 week recovery period):

Dose group Sex ___Animal No.

Control Male 7183 7154 7159  7160°
Fermale ' 7648 7653 7657  7655*

E2020 03 mg/kg Male 7149 7186 7161
Female 7649 7661 7665

E2020 1 mg/kg Male 7147 7185 7158
Female 7645 7646 7658

E2020 3 mg/kg Male 7150 7152 7157 7148 Z7131°
Female 7656 7659 7662  74%0° 7663°

E2020 6 mg/kg  Male 7143

*; Animals scheduled to be maintained undosed for 5 weeks after
completon of the treatment period for recovery testing.

Originally, 10 dogs were to have received 8 mg/kg; of these 1 died 7 hours after the first
dose and 4 died (including 1 F sacrificed in extrgmis) 3-24 hours after the second dose. Signs prior
to death included salivation, fasciculation, tremors, and convulsions, Blood chemistry was done in
the F which was sacrificed and showed elevated ALT, AST, LDH, CPK, AP, LAP,GGTP, BUN,
and total bilirubin, and low glucose. Postmortem exam in these dogs showed, grossly and
microscopically, extensive subendocardial hemorrhage in the left ventricle and, microscopically,
myofibrillar degeneration in left ventricle wall, papillary muscle, and septum,; it was stated that the
lesions were multifocal and showed very slight eosinophilia of the myocardial fibers. Similar
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changes were seen in dogs which died in an acute toxicity study; as discussed in the “Acute
Toxicity" section (above) they were considered to be secondary effects of lethal, hypoxic doses of

the drug.

There were no drug-related clinical signs at 0.3 and 1 mg/kg. Fasciculation and tremors
were seen at 3 and 6 mg/kg; these were mainly seen in the first 2 weeks. Mucous stools were seen
with increased fraquency at 3 mg/kg. No drug-related signs were seen during the recovery period.

There were no drug effects on periodic ophthalmoscopic exams, EKG (note that the time
after dosing when measured not given; thus it is not clear if EKGQ was measured near time of peak
blood levels), hematology, blood chemistry (including pseudo-cholinesterase) or (24 hour)
urinalysis. (One dog in the 8~3 mg/kg group had elevated ALT at week 1 but not at later times; no
liver histopathology seen in this dog). There were no clear drug effects on gross or microscopic
organ exam. (Submaxillary gland weights were equivocally increased at 3-6 mg/kg, without
histological correlate). Overall, 1 mg/kg was a no-effect dose in this study, 3-6 mg/kg produced
cholinergic signs, and 8 mg/kg produced pronounced cholinergic signs and deaths. (Note that only
1 dog was studied at 6 mg/kg).

Plasma levels of unchanged drug measured at various times were generally below the level
of detection (1 ng/ml) at the lowest dose. Results of the 1 and 3 mg/kg dose are shown in the
attached tables. At 1 mg/kg, C,,, increased over the study, suggesting continuing accumulation,
although the data were rather limited due to the low levels seen. At 3 mg/kg, levels increased
between days | and 35 but not between days 35 and 91. Cmax values at 3 mg/kg were about 15-20x
those at | mg/kg. Limited data were obtained for the 8 mg/kg group due to carly deaths and re-
assignment of survivors to lower dose groups; Cmax values obtained in 6 of these dogs on the first
day of dosing mnged from 305 to 431 ng/ml. (Of these the values in the 4 that died were not clearly
greater than those in the 2 survivors). Comparing these values with the day | C,,, values for the 3
rag/kg group (see table) indicates a greater than proportional increase with dose between the 3 and 8
mg/kg doses (i.c., approximately 7x increase in Cmax).

In this study, liver samples were obtained at termination from 2/sex at 0,0.3, 1, and 3

mg/kg, and 1 M at 6 mg/kg, and analyzed for cytochromes b5 and P 450, and various drug
metabolizing enzymes. No drug effects were seen.
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Table Pharmacokinetic Parameters During 13-weeks Adminatration of

2020 to Baagle Dogs at Single, Dally, Oral Doses of 1 mg/kg

gm dy Cﬂl zm > ‘m“ '
40514 04,
) 35: NM ND NM
35th 6620 ND 1020
9lst 89£2.6 ND 1020

' day)
femaie exciuded, due to abnormally high values on 1st day
gﬂ-?s unot dc‘:c:td (< 1 ng/mi, as 1.0 ml volumes of plasma were analyzed), Cmin
was also ND on the 4th day.
NM: rot measured
NS:  no sample collected 24 hours after the first dose.

Tablel:  Pharmacokinetic Parametsns During 13-weeks Administration of

E2020 to Beagle Dogs at Single, Dally, Oral Doses of 3 mg/kg.

Ttudy Croax Conin tmax AUCoan
Day _{ng/mi) {ng/m) (hr) (ngehr/ml)
1st 54112 ND 1.0-2.0 140 £35
8th NM 6.242.2 NM NM

35th 154418 8.344.3 1.0-1.5 5984107
91st 153426 8.643.7 1.0-1.5 550108
n=6(3 males + 3 females)

ND:  not detected (< 2 ng/mJ, ss 0.3 ml volumes of plasma were analyzed) 24 hours

after the first dose administration, Crin was also ND on the 4th day.
NM: not measured



A) Dosage
6/scx at (), 0.6, 2.0, or 5.0 mg/kg/day, in capsules.

2/sex/group were sacrificed at 6 months. (Sce attached table which also indicates times of
lab trsts),

Strain: beagle
Drug Lot #s: 88020201, 89120401

B) Results
1) Observed signs
a) Salivation - all doses

b) Tremors, hyperactivity, and lacrimation seen at HD and (in only a very few
instances) at MD and (hyperactivity only) LD.

¢) Incidence of “swollen mammaries” increased in all F groups; not D-R and
not considered treatment-related by the sponsor.

2) Mortality
One control F died day 11.
3) Bodyweights
Weights in HD F were slightly (generally < 10%) below respective controls
throughout most of the treatment period; the report states that this was not
statistically significant and not considered drug-related.
4) Feod consumption
Values were expressed as grams consumed per kg bodyweight thus making
evaluation of food consumption per g difficult. The only clear drug effect was a
decrease at HD of both sexes week | (g/kg consumption ~ 2/3 of control).
5) Water consumption 7

(Measured pre - Tx and months 3, 6, 9, and 12, over a 7 day period).

As above, results are expressed on a per kg bodyweight basis, making
evaluation of the data difficult. The study report concluded there was a decrease in

14



HD M since values were $5-60% of control; however values were also lower pre-Tx,
although to a smaller degree (79%).

6) Ophthalmbscopy
(Done pre-Tx and at months 3, 6, 12)
No drug effects
7) Hematology
(Done pre-Tx and at months 3, 6, 9, 12)
No drug effects.

Parameters measured: RBC, Hb, Hct, plateleis, reticulocytes, WBC,
differertial, RBC morphology, PT, APTT.

8) Blood chemistry
(Done pre-Tx and at months 3, 6,9, 12)
No clear drug effects.

One HD M had elevated AST and ALT at 3 months and elevated ALT at 9
months. Another HD M and an MD M had elevated ALT at 9 months, AnHD F
had elevated ALT at 12 months. These elevations were 3-5x the highest concurrent
control. The affected animals did not have liver histopathology different from that
seen scattered across all groups in the study.

Other parameters measured: AP, total bilirubin, LDH, CPK, glucose,
cholesterol, triglycerides, phospholipids, total protein, albumin, protein
electrophoresis, BUN, creatinine, uric acid, Na, K, Cl, Ca, phosphorous.

9) Urinalysis
(Done pre-Tx and at months 3, 6,9, 12)

Decreases in 24 hour urine volume and electrolyte (Na, K, Cl) excretion
decreased in MD and HD (and occasionally LD) M, and in HB (and occasionally
MD) F, at most times. Magnitude of offects were generally D-R Magnitude of
effects did not clearly increase-over time with the exception that in M, effects tended
to be less at 3 months than at later times. Mean values at HD were generally 1/3 -
2/3 control means. There was no clear drug effect on urinary electrolyte
concentrations.
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10) Plasma levels of parent drug

Samples taken from 3/sex at 1, 2, 4, 8, and 24 hours post-dosing on days 1,
28, 182, 364. Resul's shown in sponsor's summary table, attached. Levels increased
greater than proportionally to dose. Levels increased with increasing duration of
treatment, particularly between days 1 and 28 (2-4x). There were no apparent sex
differences (not shown in table).

11) Organ weights

No clear drug effects. Submaxillary gland weights were equivocally slightly
decreased in all M groups at termination, not D-R.

12) Gross pathology
No summary table presented. The report implies no drug effects .
13) Microscopic pathology

(Routine exam done in all animals).

No clear drug effects. A few findings noted by the sponsor to be of
increased incidence in the treated groups, but not considered to be drug-related
based on low severity and on historical incidence, are shown in the attached table.
These equivocal increases were seen only in one sex each, except for thymic cysts

which were said to be embryologic remnants. The complete histopathology tables
are also attached,

16
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3. METHODS (cont.):

E. Experimental Qutline:

Xomber of Anfmals

Clinteal® Histo-
vose* Infttal  Pharesce Laboratory Studies NecTEpYY pethelegy®
Test Leve) Number Huncb
Group  Substance (mg/kg/dey) on Yest Stycy Fre Mos 306 Mot BA12 M 6 Mo iR Yo b M 12
WE MWE ML M F WE MEMNE NE W
1 Venicle  0° e ¢ 33 s 6 8" " 22 a4 2 a4
{contrel)
1 £2020 0.8 [ N b I | 66 & & L | T 2 4 4 22 4@
{low-)
1 [2020 2.0 § 6 I | (X} [ § A 22 4 4 22 4 4
{mid )
14 2020 5.0 [ I | 33 5§56 & & ¢ & 22 4 4 2 4@
(highe}

S00sing was based on =100% activity of the (technica) or foraulated) grede of the test substance ey supplied by the
sponsor.

bror pharmscokinetic sampling, three animals/sex/grovp were sampled before compound edmintstration and

at 3, 2, 4, 8 and 24 hours after dosing. Slood was drawm on Oay 1 and at 1, & and 12 wonths of dosing,

One @) of plasss was collected from sach dog At sach time point, The same snimals were sempled throughout

the study., The animals were assigned to this group at the beginning of the study.

Chiochemistry, hematology and urinalysis were conducted pretest and at Months 3, 6, § end 12,

‘utnopnholoqy was performed on o)) animsls sacrificed as the Month & Interim, Month 12 Terwinal Sscrifice and any
animals dying spontansously prior to the schaduled sacrifices,

Canteol animais recefved gelatin capsules containing § wy/hkg/dey of the carrier (88:2 mixture of &lactose:hygrony-
propyl cellulose).

One enimal (n Group | died on Dey 11. Histopathology exasinations ware performed on this animal at the time of the
Month 6 Interim report.



Summary

Plasma concentrations of E2020 were determined in the chronic toxicity studv
(Project No. 89-3498) on repeated oral administration for 12 months in beagle dogs.
The dose levels were 0.6, 2 and 5 mg/kg/day of E2020. Blood samples were
collected from 6 dogs (3 males and 3 females) in each dosage group at pre-dosing
and 1, 2. 4, 8 and 24 hours after administration on Days 1, 28, 182 and 364 of dosing.
The mean values of Cmax, Cmin, AUCo0-24h (area under the curve), and trax tor
males and females combined are summarized below:

Cmax Cmin _ AUCo-2n tmax
Group Day (ng/ml) (ng/ml) (ng.hr/mi)  (hour)
0.6 1 376 N.D. 11.79 - 3.2

mg/kg £2.25 +0.00 4.10 238
28 5.09 N.D. 20.62 1.7

21.84 £0.00 $11.19 £1.2

182 7.18 N.D. 23.65 15

£3.04 +0.00 +12.85 0.5

364 8.02 N.D. 39.54 2.0

$4.69 £0.00 *17.02 £1.1

2.0 1 19.48 N.D. 65.71 1.8
mg/kg $14.70 £0.00 +39.88 1.2
28 40.88 N.D. 248.65 1.8

un .76 £102.38 £l2

182 52.37 1.40 310.26 1.8

£21.97 *1.20 +A8.12 t1.2

364 59.80 KRL! 404.25 32

£23.27 £1.13 $82.06 £2.8

5.0 1 90.44 194 538.34 2.8
mg/kg £59.98 £1.80 £289.98 2.8
28 24692 17.68 1926.72 1.8

$65.03 9.2 +532.38 £1.2

182 296.73 38.85 2740.38 1.5

+63.28 £30.39 £1109.53 0.6

364 303.06 56.96 3336.35 2.2

5145 3580 119434 £1.0
N.D..Not Detected (Limit of quantnfication was | ng/ml), Meanz5.D.

Cmax and AUC clearly increased with increasing dosage, and these increases

appeared to be more than dose-proportional.

Mean values of Cmax and AUC s increased approximately 2 to 4 times between Day 1 and
Day 28 ot dosing: however, thesé_éhanges remaincd within 2-fold between Day 28 and Day
364 ot dosing. The mean plasma concentrations of E2020 reackied tmax 1.5 to 3.2 hours atter
dosing. No sex differences in toxicokinetic parameters were found in all dosage groups.
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Appendix 19 (cont.)
A Chronic (12 Month) Oral Toxicity Study
of £2020 in the Dog via Capsule Administration

89-3498

e %)

Pathology Summary

Figure A
Lesion Mean Severity ?MH) of Selected Findings
ey
(1)(n,) + 12)(n,) + (3)(ny) ¢ {&)(n,) + (5)(n,)
N
where n = number of animals affected Severity Codes
with a lesion of X severity 1 - minimal
number of animals exhibiting x lesion 2 - slight
total number of lesions 3 - moderate
Lesion Mcan Severity + - marked
s - severe
)
b
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SEGMENT | REPRODUCTION IN RATS
A) Method

24 M + 24 F at 0, 1, 3, or 10 mg/kg/day, by gavage.

Dosing in M was from 63 days pre-mating through a 2 week mating period. F were
dosed from 14 days pie-mating through either day 7 of gestation (half of the F, which had
cesarian section performed on day 20 of gestation) or through day 21 PP (remaining F,
which were allowed to deliver naturally).

Four control M were inadvertently dosed with 10 mg/kg of drug on day 19 of
dosing.

F, offspring were evaluated for weight gain, survival, developmental milestones, and
reproductive performance.

Strain: Sprague-Dawley (from Japan SLC Inc., Hamamatsu, Japan)
Drug lot#: 89120401
B) Results
1) Observed signs in Fo
No drug effects
2) Fo mortality
One LDM,2HD M, and | HD F died, believed to be dosing accidents.

3 Fo bodyweight
Weights of F assigned for natural delivery were generally below control at

MD and to a greater extent at HD throughout the gestation and lactation periods; this
only achieved statistical significance at HD during the lactation period. (Mean ~ 90-
95% of control; see attached table). (Very slight, non-statistically significantly
lower bodyweight gains were also seen among HD F sacrificed for C-section during
the days of gestation that they were dosed, i.e. days 0-7, and in HD F during the first
few days of dosing pre-mating).

There were no clear drug effects in M.
4) Fo food consumption
Statistically significant decreases in HD F during first few days of dosing

pre-mating and during the lactation period (Mean 85-90% of control). (Decreases of
smaller magnitude were seen in LD F and MD F during lactation period, but

1?7



5)

6)

)

penerally not statistically significant). Slight decreases seen in HD F on the first day
of gestation, but not statistically significant.

No clear drug effects in M.
Fo estrous cycle

Prolonged at HD (see attached table)
Fo fertility

No drug sffects (see attached table)
Other reproductive parameters

(See attached table for parameters measured and results obtained).

No clear or consistent drug effects seen. Fetal wight was statistically
significantly increased among HD F sacrificed on day 20 of gestation (see table
“13"), however weights of F, offspring from HD F allowed to deliver naturally were

similar to controls on day I PP, and were less than controls (up to 5-10%, but not
statistically significant) beginning around 1 week PP. (see tables “15" and “18").
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Study No.: 904313

Table 6 Body weight (g) of FO dams assigned for natural delivery
‘Dose (mg/ke) Controt 1 3 10
No. of animals examined 9 10 10 10
Daysof gesaton 0 246.9%4.6 2441340 238.2+5.6 238.0=5.0
2 255747 252.2+4.2 2449+52 243.1 =58
A 262.9+4.6 260.6 4.4 251.2%5.1 249.0%6.4
6 270.1x4.5 269.9+4.6 2605+4.1 255.3%6.6
7 2729%4.6 273345 262.6+4.3 258.6%6.6
8 277.6%4.8 277.2%48 266.714.5 261.5%6.5
10 2864438 288.5x4.5 2773247 270.7£7.3
12 297.6x£S.1 2994 £4.5 2886249 281072
14 3085.0£S5.¢ 308.4%5.0 295.9%8.7 287.6%7.2
16 318.7xS5.2 323.2+£52 3123255 301.7£7.4
18 3338469 342.6+6.6 328.8+9.0 18981
20 362.7%5.7 3663 +6.4 353.8x8.7 3424%7.6
|
' 07 26.0%2.2 29.2%1.9 244£23 206=2.1
7-20 89.8%3.1 93.0+4.6 91.2%35.7 83.8%2.5
Days of actation 1 275259 276.0x4.9 274554 260879
2863144 2839=x3.8 281.2%4.2 2638259
295.8+5.8 290.6+3.8 286.0%4.3 269.8 6.6%"s
10 307451 3009+3.0 2975237 280.1 £6.2*"a
14 3102%5.2 306.9%3.2 302.75.1 824263
17 305.8*4.6 305.8%3.5 303.0t4.8 286.6+5.5%
21 303.6%5.7 303424.6 2978443 287.1%5.7
1.21 28.3=%3.7 274454 233129 263251

Data represent Mean + S.E.

SignuSicantly ditferent from control ® p<0.05 , ** p<0.01 a: Dunnet



Study ~No.: 904313

Table 3 Estrous cycle of FO female rats

—Diose (mg/kg) 7 Control 1 3 10

No. of animals examined 24 22 24 23

Estrous cycle length (days) 4.0+0.07 4.0=0.03 4.2=0.07 4.4=0.10*s

Total occurence of estrus 88 8s 86 77

Estrus (%) with each duration
1 day 76(86.4) 81(95.3) 74(86.0) 53(68.8)**b
2 days 12(13.6) 4(4.7) 9(10.5) 22(28.6)* b
3 days or more 0(0.0) 0(0.0) 3(3.5) 22.6)

Data represent Mean =+ S.E.

\gb

Significantly different from control * p<0.05, ** p<0.01 a: Dunpex ranking b : Chi-square



Study No.: 904313
Table 10 Fertility findings of FO parental animais

‘Dose (mg/kg) Contral 1 3 10

No. of pairs 24 3 24 21
Cesarean section 12 11 12 11
Natural delivery 12 12 12 10

No. of mated pairs (% of pairs) 23 (95.8) 23 (100.0) 23 (95.8) 21(100.0)
Cesarcan section 12 11 11 11
Natursl delivery 11 12 12 10

Days to confirmed mating

Mean=S.E. 2.9+0.59 1.9+0.29 2.7%0.55 2.5+0.32

No. cf pregnant females (% of mated) 21 (91.3) 21 (91.3) 20 (87.0) 19 (90.5)
Cesarean section 12 11 10 9
Natural delivery 9 10 10 10

=e

\$ < 48



Study No.: 904313

Table 11 Delivery findings of FO dams
‘Dose (mg/kg) Control 1 3 10
No. of pregnant females 9 10 10 10

No. of females with live offspring (%) 9 (100.0) 10(100.0) 10(100.0) 10(100.0)
Gestation length (days) Mean*+S.E  21.3%0.2 21.3+0.2 215+0.2 21.7+0.2

No. of implantation scars  Total 132 143 128 137
Man+S.E. 147£0.6 143206 128%13 137206

No. of delivered offspring Total 118 130 115 117
Mean+S.E. 13.1%0.7 13009 115*12 11.7%08

No. of live offspring Toul 118 129 112 116
Mean+S.E. 13.1+07 129410 112#1.3 11.6+07

+ Sex ratio 1.11 1.11 0.81 0.81

g (male/female) 62/56 68/61 50/62 52/64
No. of dead offspring  Total (%) 0 1(0.8) 3(2.6) 1(0.9)
Live birth ratio 89.4 90.2 87.5 84.7

2) : (No. of live offspring / No. of tmplantasion scars) X 100

(§d ®




Study No.: 904313

Tuble 12 Nursing findings of Fo dams

‘Dose (mg/kg) Contol” 1 3 10

No. of females

with live offsprig (%) 9 10 10 10

Eating of placenta®  dayl 9/9(100.0) 10/10(100.0)  10/10(1000)  10/10{100.0)

Retrieving? dayl 9/9(100.0) 10/10(100.0)  10/10(100.0)  10/10(100.0)
day2  9/9(100.0) 10/10(100.0)  10/10(100.0)  10/10(100.0)
day}  9/9(100.0) 10/10(100.0)  10/10(100.0)  10/10(100.0)
dayd  9/9(100.0) 10/10(100.0)  10/10¢100.0)  10/10(100.0)

Lactation? dayl 9/9(100.0) 10/10(1000)  10/10(100.0)  10/10{100.0)
day2  9/9(100.0) 10/10(100.0)  10/10(100.0)  10/10{100.0)
dayd  9/%(100.0) 10/10(100.0)  10710(100.0)  10/10(100.0)
dayd  9/9%(100.0) 10/10(100.0)  10/10(100.0)  10/10(100.0)

No cannibalism®  dayl  9/%(100.0) 10/10(1000)  9/10(90.0) 910( 90.0)
day2  9/9(100.0) 10/10(100.0)  10/10(100.0)  10/10(100.0)
day3  9/5(100.0) 10/10(100.0)  10/10(100.0)  10/10(100.0)
days  9/%(100.0) 10/10(1000)  10/10(100.0) 9/10( 90.0)

Nursing ratio® dsys  9/5(100.0) 10/10(100.0)  10/10(100.0)  10/10(100.0)
day2l  9/%(100.0) 10/10(100.0)  10/10(100.0)  10/10(100.0)

a): (No. of dams showing each nursing behavior / No. of dams examined) x 100
b): (No. of aursing females / No. of females with live offspring) x 100

——
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Study No.: 904313

Tabie 13 Cesarean section of FO dams
‘Dose (mg/kg) Contral 1 3 10
No. of litlers examined 12 1 10 9
No. of corpora futes  Totl 181 164 144 129

Mean = S.E. 15.1 =0.42 14.9=0.74 14.4=0.45 14.30.60
No. of impiantations  Total 166 155 139 127

Mean = S.E. 13.8+0.55 14.1=0.71 1392057 14.1 =0.59
implantation ratio 1661181 155/164 139/144 127129

Litter Mean(%) 921 94.6 96.4 98.5
No. of resorptions

and dexd fetoses Total 11 11 7

LinerMean(%) 6.8 7.2 5.1 46
No. of live fetoses Total 155 144 132 121

Memn = S.E. 12.9=0.61 13.120.74 13.2=0.68 13.420.56
Sex ratio 0.82 1.06 1.03 0.92

(malefemale) (70/88) (74/70) (67/65) (5863)

Feta) body weight (§) Mean=S.E. 3.4820.05 3.57=0.06 365008  3.75=006""a
No. of fetuses
with extcnal asomalies

Towd 0 0 0 1Y

Lities Mean (%) 0.9

a): proboscis + spophthalmia + astomia + microdia
Significantly different from control ** p<0.01 a: Dunnett

e < ma———— e et o 2




Study No.: 904313

Table 14 Viability and extemnal findings of F1 offspring
Dose (mg/kg) Conrrol 1 3 10
No. of liners examined 9 10 10 10
No. of live offspring
Day 1 Tota ¥ 118 129 112 116
Mean>S.E. 13.1x0.7 129=1.0 11.2+13 11.620.7
Day 4 Total ® 118 129 112 115
Meaan+S.E 13.1+0.7 129=*1.0 11.2+1.3 11.5+0.7
Day4 ® Total © n 78 73 79
Mean+S.E. 8.0x0.0 7.8+0.2 73406 7901
Day 21 Total ¢ 72 77 72 79
Mean+S.E. 8.0x*0.0 7.7+0.2 72206  7.9%0.1
No. of dead offspring
Day 1 i 3 1
Days 20 4 0 0
Days 4 ¢t 21 0
Viability index (%)
Dayslw04? 100.0 100.0 100.0 99.1
Days4 ¢)t10 21 100.0 98.7 98.6 100.0
L
No. of offspring
with external anomalies (%)
Dayslw4 0
Days 4 ® 10 21 0
¢) : post-culling f) : (b/a)x 100 g) : (d/c)x 100

1§ 9




Study No.: 904313 ‘!

Table 15 Body weight (g) of F1 offspring i
(mglkg)
Dose (mkg) Control 1 3 10 !
Males | !
No. of litters 9 10 9 10 f
Daysof age 1 6.4+0.2 6.4+0.2 6.220.1 6.420.2 g
4 9.5+0.3 9.2+0.4 9.0x0.2 9.2+0.4
43 9.4+0.3 9.2+0.4 9.0+02 9.3+0.4 |
7 148204  142%06 144203 14005 |
14 28.4%0.7 27.6+0.8 27.7+0.5 26309
21 439+1.4 43.1%1.1 42,6+0.8 40.9+1.4
1-4 3.1%0.1 2.8+0.2 29+0.2 2.840.3
49).21 34.4%1.3 34.0+0.8 33.6+0.7 31.7+1.0
Females
No. of litters 9 10 10 10
Days of age 1 6.0x0.2 6.0+0.2 6.1x0.2 6.1x0.2 !
4 9.0+0.3 8.9+0.4 9.1*0.5 9.0+0.4
49 9.1%0.3 §.8+04 9.1+0.5 9.1+04
7 14.2+0.4 13.8+0.5 14.2+0.5 13.7%0.4
14 27.7£0.6 27.0+0.5 26.8+0.5 25.9+0.8
2 42.5+1.1 41.7+0.9 41.2+0.8 40.3%1.3
14 3.0%0.2 29203 3.1%0.3 2.9%0.3
4):21 33.4+1.0 32.9%0.7 32.1+0.5 31.2+1.0
Data represcat Mean + S.E. a) : post-culling
-
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Study No.: 904313

Table 16 Physical and functional development of F1 offspring

Dose (mg/kg) Conrrol 1 3 10

Males
No. of lirters 9 10 9 10
Day of pinna unfolding 3.4%0.15 3.5+0.18 3.520.20 2.8*0.21
Day of incisor eruption 12.2+0.26 12.1%0.32 12.9£0.15 11.8+0.25
Day of eyelid opening 16.5+0.25 16.5 £0.27 16.8+0.23 16.5x0.27
Day of palmar grasp 50000  5.0x0.00 50+000  5.0+0.00
Day of auditory startle 13.5+£0.18 13.8+0.2¢4 139+0.15  13.5x0.21

Females
No. of litters 9 10 10 10
Day of pinna unfolding 3.4x0.14 3.4+0.18 33+0.24 2.820.17
Day of incisor eruption  11.9*0.26  11.8+0.36 1224040  11.9%0.27
Day of eyelid opening 16.3+0.22 16.5+0.26 16.7+0.29 16.6+0.26
Day of palmar grasp 5.0+0.00 5.0+0.00 502000 5.020.00
Day of auditory startie 13.4x0.14 13.6+0.21 13.6%0.32 13.4%0.22

Data represent Mean * S.E.




Study No.: 904313

Table 17 Organ weight of F1 offspring at 21 days of age

Dose (mg/kg) Control 1 3 10

No. of males 9 10 9 10
Body weight (g)  44.86 +1.98 4256+1.15  4291+089  40.12+1.88

Liver (g) 1.659+0.087  1.518+0.)64  1.528+0.048  1.430=0.090
(3.691+£0.050)  (3.557=0.074) (3.557=0.069) (3.566 =0.066)

Kidneys (g) =~ 0.4777+0.0183 0.4426+0.0110 0.4654+0.0140 0.4310=0.0238
(1.0681 +£0.0169) (1.0418 %0.0158) (1.0851+0.0265) (1.0707 =0.0202)

Brain (g) 1.4618 £0.0162 1.4379+0.0106 1.4373%0.0110 1.4119+£0.0216
(3.3033 £0.1306) (3.39790.0829) (3.3591 £0.0613) (3.5749+0.1356)

Testes (g) 0.2149+0.0121 0.2015%0.0080 0.2107+0.0075 0.2016+0.0124
(0.4781 £0.0107) (0.4729:0.0102) (0.49000.0099) (0.4998 +0.0102)

No. of females 9 10 10 10

Body weight (g) 42.36%1.33 42.48+1.26 41.67+1.20 40.50=1.37
Liver (g) 1.556 +0.063 1.590+0.063 1.551%£0.072  1.486%0.077

(3.667 £0.060) (3.734£0.051) (3.709£0.077) (3.65420.073)

Kidneys (g) 0.4768+0.0156  0.4687=0.0147 0.4842+00182 0.4619=0.0201
(1.1263+0.0162) (1.1038:£0.0156) (1.1604+0.0211) (1.1400%0.0283)

Brain (8) 1.3997+£0.0117 1392900171 1.3807+0.0200 1.3828+0.0191
(3.3273£0.0935) (3.300020.0870) (3.3344+0.0938) (3.4393+0.0915)

Ovaries (mg) 13.3+£0.9 120*08 11.9+1.7 126=1.2
(31.61 £2.06) (28.18 = 1.56) (27.69+3.38) (30.64=2.i1)
Data represent Mean £ S.E. ( ) : (organ weight / body weight) x 100
i

1§ lc




Study No.: 904313

Table 18 Body weight and body weight gain (g) of F1 offspring
wE —
Dose (mgkg] Contral 1 3 10
No. of males 9 10 9 10
Weeks of age 3 44.2+1.6 430%2.1 434+1.2 41.0+x1.4
4 107.0+5.4 1098 +6.8 1143+7.3 98.0=48
5 163.8+6.3 166.6 9.0 171.9+8.5 153.0x6.9
6 2204+7.4 22042109  229.1+9.3 207.1=8.5
7 278.7+8.8 27612126 288.8+10.3  262.2+10.3
8 328.4%8.5 32261328 3384298 309.2x11.0
9 369.2+8.9 3599+148 378.0+9.0 347.0x11.6
10 397.7+9.3 3849154  405.7+8.4 3706126
11 42632105 4i49%164 4317283  398.8:+139
3.5 119.6 5.9 123.6%7.3 128475 112.0x6.4
5-7 114.9%3.7 109.5 4.1 116.9+2.2 109.2+4.0
7-11 1448+5.6 138.8+6.9 140.9+3.7 136.6+5.1
No. of females 9 10 10 10
Weeks of age 3 41.9+1.0 41711 41309 40.8=1.0
4 93.8+5.3 98.1 3.9 95.8+4.6 89.5%3.3
5 1314243 1374250 1315249 128136
6 162.4+5.0 166.7 £6.0 1603 5.6 156.0%4.0
7 191.9+5.8 191.6+6.8 186.1%£59 184.8+5.1
8 217.1%6.4 214.7%6.3 207.7%6.3 206.0x5.5
9 233372 232465 222.9%6.7 21B5x54
10 246.8%7.4 247471  2364%70  232.0-46
11 256.8+7.1 259.5=8.0 252.3%9.0 247248
3.5 896439 _ 95.7x45 90.2+4.3 87.3x3.5
5-7 604131 54227 54626 56.7x2.0
7-11 649221 67.9%22 63.3%33 6.4 %09

Data represent Mean = S.E.

23
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Study No.: 904313

Tabie 19 Fertility findings of F1 offspring

Dose (mg/kg) Control 1 3 0

No. of males 9 10 9 10

Day of testicular descent  Mean=S.E. 22.7=0.17 2382036 2372041 23.2=0.2%

No. of females 9 10 10 10

Day of vaginal opening ~ Mean*S.E. 34.3+0.58 34.6%(.62 34.6=0.87 33.7=0.68

No. of pairs 9 10 9 10

No. of mated pairs (% of pairs) 8 (88.9) 10(100.0)  9(100.0) 10 (190.0)

Days to confirmed mating Mean=S.E. 1.9+0.40 43+099 31125 25=090 g

No. of pregnant females (%) 8(100.0) 9(%90.0) 9(100.0)  9(90.0) .
418 ;



Study No.: 904313

Table 20 Body weight (g) of F1 dams
Dose (mg/kg) Control 1 3 10
No. of pregnant females 8 9 9 9
Days of gestation 0 263.6%6.9 1746 +84 256.1+9.0 257.3£49
294.4+5.6 307.3%79 279983 287.9=4.2
14 3335 6.0 342,185 312.7+89 3263=5.4
17 358.0%6.9 369.2+9.1 33822103 3498=56
20 4029 +8.8 410.1£9.7 377.6+111 3933276
0-20 139.3+5.1 135.6+2.4 1214+6.4 136.0+6.5

Data represent Mean + S.E.



Table 21 Cesarean section findings of F1 offspring

Study No.: 904313

Dose {mg/kg) Cantro! 1 k} 10
No. of litters examined 8 9 9 9
No. of oxpora luses Total 119 by 7 1
Mean ~=S.E. 149=0.44 14.7=0.44 14.1 =0.5¢ i4.9=0.45
No. of implantations Total 117 130 18 23
Mean =S.E. 16.6 2056 1642058 13.1+0.42 13.7=1.00
Implantation ratio 117119 130/132 118127 123/134
Litter Mean (%) 98.2 98.3 933 91.0
No. of resorpiions
and deud fetuses  Total 8 8 é s
Littar Mesn (%) 6.7 6.0 5.2 42
No. of live fetases Total 109 12 112 118
Mem +S.E. l}.s +0.683 13.6 £0.58 124 £0.56 13.1 £1.08
Sex natio 1.02 1.44 1.04 0.90
(malefermale) (85/54) (Tus0) (57/5%) (56/62)
Fetal body weight ()  Mean £.E. 3493006  345:005  3.4220.02 1.54=0.05
No. of fetuses with
external anomalies (%) 0 0 0 0
»hn




SEGMENT Il REPRODUCTION N RATS:

A)

B)

Method

36 F at 0, 1, 4, and 16 mg/kg/day, by gavage, days 7-17 of gestation. (Day of
confirmed copulation = day 0 of gestation.).

(Doses were said to be chosen based on a preliminary study in pregnant rats showing
miosis at 5 mg/kg +, decreased weight gain, fasciculation, decreased spontancous activity,
and lacrimation at 10 mg/kg +, decreased food consumption at 20 mg/kg +, and lethality at
30 mg/kg; it was said that “ no lethal effects on embryos and no teratogenic effects on the
fetuses” were seen at these doses).

24 F/group had c-section on day 20 of ;estation for fetal exam. (1/2 of fetuses were
examined in head, theracic, and abdominal regions using free hand razor method of Wilson
and microscopic dissecting method of Nishimura. The mmaimng fetuses were examined for
skeletal effects by the method of Dawson). The remaining dams (12/group) were allowed to

deliver n . u. ly; F, weights, survival, developmental milestones, and postwes . g
behavic  usts and reproductive performance were evaluated.

Strain:
Drug lot#: 88020201
Results
1) Observed signs in Fo
a) Miosis seen ~ 1/4 of MD and most HD
b) Fasciculation of limbs in most HD
¢) Salivation and lacrimation in a few HD.
2) Fo mortality
None
3) Fo bodyweight
Decreased gain at MD and HD during the dosing period (mean
we:gh*n day 17 of gestanon approx. 96 and 93% of control at MD and HD , -

resp.); increased gain in these groups during lactation period such that all
groups had similar weight by end of lactation period. (See attached table).

19



4)

5)

6)

™ food consumption

Changes generally paralleled above bodyweight changes. Overall
consumption during dosing period ~ 90 and 85% of control at MD and HD,
resp. (See attached tables).

Results in dams saciificed day 20 of gestation

Paraineters measwed and resuits obtained shown in tables “7", “11",
and “12".

Fetal weight and placental weight were slightly decizased at HD.
There were no effects on numbers of resorbed, dead, or live fetuses. (Table
“‘7")-

Fetal exams were said to show no drug-related effects; however, as
shown in table 11, 5/159 (3.1%) fetuses at HD and 1/160 (0.6%) in controls
had a ventricular septal defect. (The 5 at HD were seen in 5 separate litters;
i.e. 21% of litters affected at HD vs. 4% in controls). (Ventricuiar septal
defect was also seen in 1/165 MD fetuses). The report states that the
incidence was within the spontaneously-occurring range for this strain of
rats, but no data were presented. (See™‘Summary” section for further
discussion). (Also note that visceral exam of the small number of stillborn
and dying pups among dams allowed to deliver naturally showed a
ventricular septal defect [+ other cardiovascular abnormalities] in 1 MD
stillborn pup (Tables 16 and 17)).

Results in dams allowed to deliver naturally

Parameters measured and results obtained shown in tables “9"
and"l3" - «34".

The only possibly drug-related effect among the many parameters
measured was an increase in open field ambulation among male pups at all
doses at 5§ weeks of age. (Table 20). There were no drug effects on other
developmental, behavioral, or reproductive parameters among F, pups, or un
F, pup weights and survival.
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Table 9 Teratelogical study in rals treated oralily vith E2020

Funztienal examination of Fl pups at wveaning

Dess Ne. of ‘ Righliag Pupillary Pinee Carneal Preayer's
ag/kg PO dams reflex reflex reflex reflex reflex
[ ] 12 8/ 93 98/ 93 98/ 9% 1%/ 9% 98/ 98
100.0 160.¢ 100.0 100.0 100.0

1 12 96/ 98 96/ 98 9%/ %% 9/ %% 2687 9%
100.0 100.0 100.0 100.9 100.0

4 11 .8/ 88 8/ 88 80/ o8 a8/ 88 88/ 88
1060.0 100.9 100.0 100.0 100.0

16 12 96/ %S 95/ ¢S 96/ 9§ 98/ 9§ 88/ 9%
! 100.0 100.0 100.0 100.0 100.¢

Upper: No. of pups vith acrmal respease / No. of pups ecxamined
Lewer: x
a): Ome litlter died withis day 7 aller birth,
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A) Method

B)

16 Fat 0, 1, 3, and 10 mg/kg/day, by gavage, days 6-18 of gestation. (Day of
confirmed copulation = day 0 of gestation).

(Doses were said to be chosen based on a preliminary study in pregnant rabbits

showing decreased food consumption at 10 mg/kg +, decreased bodyweight, perianal
staining, emaciation and abortions at 20 mg/kg +, and 1 death [total N not given] at 30

mg/kg).

Does had c-c2cticn oii Jay 28 of gestation for fetal exam. Approx. 1/2 fetuses were
examined for visceral anomalies by the methods of Nishimura and Wilson. Remaining
fetuses examined for skeletal effects by the method of Dawson.

Strain: Japanese White rabbits (SPF)

Drug lot #; 88020201
Results
1) Observed signs in does

No drug effects
Abortion occurred in | control and 1 MD
2) Doe mortality

No drug effects

One HD was sacrificed in extremis day 16 of gestation “because of a lumbar
vertebra dislocation due to technical problem.”

3) Doe bodyweight

No statistically significant differences in bodyweight; however it is noted
that weights at HD decreased very slightly over the first 3 days of dosing (i.e. days
6-8 of gestation) whereas weights in other groups increased very slightly during this
time (see attached table “1").

4) Doe food consumption

Decreased at HD days 8 and 10 of gestation (mean ~ 85% of control). (See
attached table ‘2").
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5)

6)

Reproductive parameters

No adverse drug effect on post-implantation loss, number of live fetuses,
fetal weight, external fetal anomalies, etc. (Table “3").

Fetal visceral and skeletal exams.
(See tables “4" and “5")

No clear drug effects. The number of ossified sternebrae was statistically
significantly increased at HD but examination of individual animal data does not
indicate a meaningful effect; no other group differences in ossification were seen.

fo—
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Table :

Terstolagical study :n rsbbits treeted orally

Visceral exaaination of live letuses

with E2020

Dose (mg/kg) e 3 3 10
So. of fetuses examinad 34 52 (1] LE ]
No. ef (etuses with sbooraality (%) 21 3.0 2 2.4} G 0.0} 2{ 1.9
Abeermallity
Supernuserary coronary orffices “t 5N 2f .4 0i 0.0} 0o{ 6.6
Aypopiasia of the lumag snd heart st 0.0y cr 0.01 ot 0.91 2¢ 1.9
Variation eof the sortic srch &) (%)
Trpe-1 331 51T.6) ABE 59 1) 38t 32.4) 37¢ 51.0)
Trpe-1 91 0.0 9 0.0} st 0.0 g{ 0.0}
Tyr>-3 9{ 19.9i 14¢ 28.21 25( 4%0.3)2 15( 20.¢)
Typa-4 121 22.53 8 12.7: &t 1.3 20§ 27.1)
aj : Type-~l ; Right commoa carotid artary arising from brachiocephalic trunk (Norasl tjype)
Trype-1 ; llsbtllubclavian srtery arinicg from sorts and runcing bekind the esophagus and trsches
Type-l | Saall artery arising from difurcation site of left common carotld artery and eorsachiocephalic trunk
Trpe-4 . Left common carotid srtery arising from sorta

X : Mesn of X for each litter
2 : pc0.05 [Significant differeace froe controil
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SEGMENT Il REPRODUCTION IN RATS:

A)

B)

Method

24 FatQ, 1, 3, or 10 mg/kg/day, by gavage, from day 17 of gestation through day 20
PP.

F, weights, survival, developmental milestones, and postweaning behavioral test and
reproductive performance were evaluated.

Strain: Sprague-Dawley (from Japan SLC Inc., Hamamatsu, Japan)
Drug lot #: 89120401
Results
1 Observed signs in Fo
(See attached table “3")

a) Miosis at MD and HD (with deceasing incidence over the study; not seen at
MD at day 20 PP)

b) Slight fasciculations at HD (and in 1/18 MD on first day of dosing only)
2) Fo mortality
None
3) Fo bodyweight
Weights at HD were below control, becoming statistically significant at day
20 of gestation and remaining so throughout the treatment period. (Mean weight
approx. 90-95% of control; see attached tables 4" and *'5").

4) Fo food consumption

Decreased at HD vver the entire treatment period. (Initially - 75% of
control, increasing to ~ 90-95% of control by the end of treatment),

5) Reproductive parameters
(See attached tables for pasameters measured and results obtained).

a) Increased stillboms at HD (6.4% vs. 0.6% in controls); liveborns slightly
decreased. (See table “8"),
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b)

¢)

d)

Pup survival of liveboms through day 4 PP equivocally decreased at HD
(78.7% vs. 95.7%; sce table “8"). This was not statistically significant by the
sponsor's analysis. Examination of the individual animal data (see
“appendix 29" and “appendix 32", attached after table “8", for control and
HD data, resp.) indicates a possible drug effect: total litter loss seen in 3/24
HD and 1/24 control; partial litter loss seen in 4/24 HD and 1/24 (with only
one dead fetus) control, All of the dams with total litter loss were observed
to be not lactating on day 1 or 2 PP.

The reasons for the increcsed stillbirths and decreased pup survival noted
above are not clear. It was stated that pupa which died on days 0 and | after
birth were not necropsied. Other dead pups were said to have no
microscopic abnormalities. (It is not stated how many pups were examined).
Necropsies done in small number of animals at and after weaning showed
no drug effects. There were no external anomalies seen among live pups
(table “12"),

As noted above, dams with total litter loss days 1-4 PP were noted to
be not lactating although overall nursing behavior was said to be unaffected
by drug (table “9"),

Pup weight decreased at HD on days 7-21 PP (mean ~ 90-92% of control);
slight, non-statistically significant decreases seen at earlicr times. (Tables
“13" and “14"). Among F, studied for reproductive capacity, weights at HD
were below controls at 28 days PP; weights then remained below controls
through day 70 PP but not statistically significaatly (Tables “27" and “28").
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Tabis S Body weight (g)
Code . BNAG Study . Segmentili Species(Strain) : Rat (Sic:SD)
Study ¥o & 581512 Generation : FO Route PO Sex Fomale
fose Days of lactation
(ag/kg) L 4 1 10 14 1} 2} 1-21
0 No 24 23 2 i ] 2] 23 23 23
fsan 251.8 m:? 2850 296 3 291.3 3093 284.1 kTl
SO 202 144 12.3 14 4 13.9 138 16.) 15 1
] Y ome u 2 21 24 2 2 2 24
Bean 259.7 213.1 282.8 %21 2988 298.5 2949 352
L ) 21.8 19.2 17.§ 4.8 193 1%.) 201 96
3 No U ] 24 24 bZ] 4 24 24
Bean 251.1 274.3 282.1 2910 272 300.3 2951 7
s$h 2.8 11.2 6.4 14.8 4.5 1S 16.1 "
10 fo. n i) 2 21 2 r 21 21
Nean 242. 4¢ 5 251 Jesa 264 deeg 272 lesg 215 8eey . 82 3esa 280. 40 » 38 4
LN ] 16.3 13.9 141 16.0 1.7 6.2 16. ¢ 141
No. : Nusber of desms examined
s P C0O5. s0 P C OO s - Ounnett

Significantly different from Contsol
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Tabts 7 Food intake (g/snimel/day)
Code . BMAG Study : Sagment |11 Spacies(Strain) & Rat (Slc:SD)
Study No . S891512 Generation : 0 Routs :P.0. Sex Fomsls
Days of lactation
Dose 1 4 ] 10 4 17 ]
(mg/kg) ~ ~] ~10 ~ i4 ~17 ~ 21 ~
0 No. 23 2] 2 21 23 23 23
Hean 3.9 3.1 4.8 522 53.1 61 1 279 ¢
sO 3% 2 2.7 3.4 18 32 121
1 #o ]| 7] 4 2% 24 24 24
Bean 30 36 ¢ 450 51 4 54 4 62 283 0
SO 39 2.8 38 18 41 52 187
] No 24 H 24 24 24 24 24
Rean 2990 3.7 4.2 50.2 54.5 60.5 2150
SD 49 12 11 34 39 46 200
i0 Ho 21 2% 21 21 21 21 21
Hean 22 benn 33 20¢¢ 40. desg¢ 46 204c 0.4 FY 250 Deec
$:0 43 4.2 51 517 58 | 1.9 3.6
fio. : Mumber of dams examined
Significantly Jifferent from Control ss P C0.01 a : Dunnett ¢ - Bunnett-Ranking
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Table 8 Oslivery and nursing
Code © BNAG Study © Segment (({ Spacies(Strain) © Rat (Stc:SD)
Study Ko. : S$91512 Genecation : FO Route PO Sex . Femals
Dose (mg/kg) D | k] 10
No of pregnant dass 2 24 24 24
Mo of dsas with )ive newborns 24 24 21 r{|
Delivery index (%) 100.0 100.0 100.9 100 0
Durstion f gestation(deys) Nea xS$S.0. 21.810.3 22.010.2 22.0+0. 4 22 1203
Mo of ilnllntnioﬁ sites Total 348 339 343 329
Hsant$S.D. 14.521.3 4. 1x1.6 i4.321.5 1371221
Ko. of newbtorns Jotsl 328 3¢ J20 294
feantS. D 13.7x1.3 i3.1x1.7 133116 12 32, 2
Mo of live newboras Total 226 311 b ] m
BeanxS. D 13.6x1.2 i3.0x1.1 121121 11522 § soc
Sex ratio 098 0y7 1.3 1le
{Bales / Females) {161/165) (153/158) {159/155) (149/128)
Mo of stiliboras (%) 240.6) 3(1.0} €(1.9) 19(6 4) oo
Live birth index (%) 9317 M7 81 5 84 2 sseo
Mo of live pups on day 4 Total 312 309 313 218
: Heant$. 0. 13.0x3.0 12 9212 1302222 9 1244 50
Yisbility iadex (%) 95.) l”.l 99 7 17
No. of nursing dams on day 4 23 1 24§ 2%
%o of nursing dams on day 2! 23 24 24 21
95.8 100.0 100.0 875§

Nursing index (1)

[.livery index

Live birth index : (No of live newborns / No.of

Nursiag index

Visbility index_ (Mo of live pups on day
Sigaificantiy different from Control

I

s P <005 ssP <001

: (Mo of dems with tive nesborns / No.of pregnant dems) x 100
. implantation sites) X 100
(No of nursing dems on dox 21 / No.of dams with |ive newborns) x 100

/ No.of live newborns) x 100

¢ @ Dunnstt-Renking

s . Rilcozon-Rark Sum
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Tabie 9 Nursing behavior
Code . BUAG Study : Su-'mt Vi Speciss(Strain) : Rat (Sic:SD)
Study No : 591512 Generstion : FO Routs T P.D. Sex : Female
Dose img/hg) 9 ] 3 10
Mo of daas with live newborns 24 24 24 24
Days after
delivery
€ating placanta (¢] { 24/24(100 0j 24/24(10C.0) 24/24 (160 0) 24724128 0)
Retrioving (¢) i 23/24( 95 8) 24/24(100.0) 24724108 0) 22/22(1006 0)
2 23/23(100.6) 24/24(100.9) 24/24(108.0) 21721 (160 0)
l 23/23(100.0) 23/24( 5. 8) /(W O 217210160 O)
4 23/13(100.0) 24724 (100 @) 2724100 0) 21721 {100 0}
Lactation () i 23/24( 95.8) 24/24(106.0) 247240100 0) 21/22( 95 §5)
2 237230108 0) 24/24 (300 0) 24/240100 D) 21/ 100 3)
b ] 23723(100.0) 23/24( 95.8) 24/24(160 b) 20210000 O)
4 23723(100.0) 2§/24(100.0) 24724100 0) 207211 95 2)
Cannibalise (-) 1 20/24(106.0) 227240 1.3 24724100 9) 217241 81 5)
2 24724(100.0) 24/240080.0) 24/24(100.0) 21722095 %)
k] 23/23(100.8) 24/24(109.0) 23/24( 35.8) 24721(100 0)
4 23/23(100. 8) 24/24(190.0) 27240000 9) 21721 (100 9)

ldentifled / Examined (1)
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Table 11 Survival rate of pups
Cods : : Segmsat ({1 Speciss (Strain} : Rat (Sic:50)
Study Mo Gensration : F! Route :P.0. Sex : Male and Femaie
Ooses (mg/kg) 0 ! 3 10
Mo of aursing dams on day ¢ 23 24 24 21
Mo of live pups
or day & (after cu)ling) Tota) 184 192 191 153
Beanx$ D. 5.0x0.90 8 6x0.0 $.0x0 2 1521343
oa day ) Total 184 192 191 187
feanzS 0. 1.6100 t.ex0 0 8.0x02 T8¢1 3,
on day 14 Total 184 192 191 1512
fleent$ B 80100 8.60t60 88202 152113+
oa day 21 Totel 184 199 191 152
Seent$. 9. 8.0x0.0 71.9+98.1 2.0202 752113
Seaning index (%) 100.0 ”s 100.0 100 D

Beaning index :
Significantly different frem Contrel

(Mo.of live s on day 2V / Ne.of )ive pups I-ulh!oly lftu
A s PCOOS . Dunnet

culling) x 100
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Table 14 Body weight (g)

Code © BNAG Study : Segment (i1 Specios(Strain) - Rat (Sic S0
Study Ne | $91512 Gensration - Fi Route P& Sex  Fomals
dose Pays after birth
(ne/kg) ¥ 4 4 H 14 21 1-4 4C-21
8 e M ) 23 23 23 23 23 2]
Saan 61 91 9.3 4.6 20.0 431 Y 34
$9 0.e 1.1 i1 1.4 1 2.1 [ 25
1 i o 23 22 24 U 24 24 22 24
Sean (] 91 97 4.8 .1 4.0 32 M3
S0 0s 0] 0. 1.1 1.8 32 (] 29
3 o 23 2} 2 21 24 i 2} M
Sean 62 9.2 3.2 14.3 222 4229 - 3¢ s
S h 0.6 0.9 0.9 1.3 2.5 19 05 16
\Q s 19 ] ] 2 2% » Fi ] 11 28
| 7YY 598 83 .8 134008 2520 &6 ) s0a o 31 3ess
B0 0.8 11 ie 16 25 15 0t 29
Be. . Number of Litters sxamined € : Post-cuiling !

Significantiy difforent from Centrel ¢ P C 0.85 . s¢ P C0.01 s - Duanett
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Borphoic ical and behavioral develepment of pups

Tebie 16
Code T BMAG Study : Segment i) Species (Stralaj - Rat (Slc:SH)
Study Bo. :© 591512 Goneration : FI Route P Sex : famails
Bese {ng/ke) ) ! 3 18
No eof pups positive / sxamined (%)
Pinna unfolfiu (on day 4) 1827182 1637182 1547154 104/104
(100.0) {100.0) (108.0) (100.0)
Palmar grasp reftex (on day §5) 93/ N 92/ 9 93/ 93 16/ 16
(100.0) (989 (100.0) (100. 6)
Incisor eruption (on day 14) %)/ 93 3/ 9 33/ 93 16/ 16
{100.0) {100.0) (100.9) (195.0)
Auditory startile {on day 15) 2/ 9 2/ 9 93/ 93 15/ 16
{100.9) (100.0) (100.0) (9.7}
€yelid openiag (on day 18) 3/ 9 32/ 92 293/ 9 16/ 16
(100.0) {108.0) (100.0) (100.0)
Yaginal opening (on day 3e) 21423 231 24 23124 191 20
(91.3} (95.8} ( 95 8) ( 95.0)




Table 1} Organ weight
Stuéy No  S91512 aaration - Frim 11! o So  Male
Dase
(ag/ke) No. of males Body weight (g) Liver (g} Kidaey (g) Brain (g)
0 22 44.3013.92 1.635x0 151 0476 £0.036 1.44010.039
(0.369:£0.025) (0. 10820 008) (0.32720.024)
) 1 i} 45.50t4.68 1.689x0. 23] 0.492x0 04] 1.44320 035
JZ {8.220+0.019) (0. 108 0. 00¢) (0.320+6 031}
A J 24 42.62x4.82 1.§1320. P&} 0 45120 057 1.429+0 062
E (0. 36820, 021) (0.197£0.005) (0.338:20.029)
10 T ©2.624 41 1.56420. 222 0 45020051  1.42520.05)
(0.366£0.020) (0. 16828 006) (0.331x0.02])
' BeantS$. D. { ) : Relative organ weight (g organ / 10 g body weight)
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Table 18 Orgen weight
Code . BUAG Study : Segment 1) Species(Strain) : Rat (Sic:$0)
Study No @ §91512 Generation : Fi Route PO Sex : Female
Dose
(mg/kg) No. of females Body weight (g} Liver (g) Kidney (g} Bruin (g}
0 2 43.85£3.20 1.6350.179 0.501£0 046 1.390:0 02?7
(0.373£0.629) (0. 1152 0. 009) {0.31820.023)
1 i 2] 44.05+3.23 1.63320. 149 0.50420 041 1.402£0 044
{0.370%D.016) (8. 11420 005) (0.320£0.021)
3 23 43.85+3.59 1.652£0. 164 0.494£0 049 1.395£0 049
(0.376x0.017) (0. 11220 005) (0.319£0.019)
10 19 40.6323.5] ¢ 1.50420. 155 » 0.46)20.046 o 1.36520.047
(0.370+0.016) (0. 114x0.003) {03380 021) »»
NeanxS$. D ( ) : Relative organ weight (g organ / 10 g body weight)

Significantly different from Control o P ¢ 0.05.

|

ss P C 001
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Table 19 #Buitiple behavioral test

Cods . BNAG Study : Segment {11 Species (Strain) : Rat (Sic:SD)
Study Mo : $91512 Generation : FI Route PO Sex : Male
Pose (mg/kg) ] 1 k| 10
No of sbnormal sales / examined (%)
Pupillary reflex 0/ 2 0/ 24 0/ 0/ 2
0.8) {0.0) (0.0) {0.0)
Prayer's reaflnx 0/ 2 0/ 24 6/ 0/ 21
{6.0) (0.9) (0.0) 0.0)
Cornsal refiex 0/ 2 0/ U 6/ U e/ 2
(0.0) (6.0) {6.0) (N1
Pinns reflax 0/ 2 0/2¢4 0/ 0/ 2
{0.0) (0.0) (0.0} (6.0)
Ipsilateral fiexor raflex 0/ 23 e/ s/ U o/
(0.0) (0.0) 0.0) {0.0)
Poin response e/ 2 0/ 0/ i 0/ 21
(0. ﬂ_) (0.0) 0.0 {0.0)
Struggle response 0/ 2 8/ i 0/ 24 0/ 21
(0.0) (0.0) 0.0) 0.0)
Grip strength 0/ 23 0/ 24 /2 a/
(0.0) (0. 0) (0.9) (0.0)
0o/ 2 0/ 4 0/ 24 0/ 2t

Gait
(6.0) {0.0) {0.0) {0.0)
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Table 20 Bultiple behavioral test

Code © BMAG Study : Segment 111 Species (Strain) : Rat (Sic:SD)
Study Mo : S91512 Generation : FI Reute PO Sex : Female
Oose (mg/kg) 0 i 3 10
No of sbnorss! females / examined (%)
Pupiltary coflex 0/ 23 0/ 0/ 2 0/ 19
(6.0) {0.0) {0.0) 0.0)
Proyer's reflqx 0/ 0/ 0/ e/ 19
(0.0) (0.0) (0.0) 0.0
Corneal roflex 0/ o/ M 0/ 0/ 19
{0.0) {0.0) (0.9) (0.0)
Pinna roflex 0/ 23 0/ M4 0/ 2 0/ 19
{0.0) {0.0) {0.0) 0.0)
Ipsilataral flexor reflex 0/ 23 0/ 0/ 23 0/ 19
{0.0) (0.0) {0.0) 0.0
Pain response 0/ 23 0/ 0/ 0/ 19
(0.0} (0.0) 6.0) (0.0)
Struggle responge 0/ 23 0/ 21 0/ 0/ 19
(9.0) {0.0) {0.0) (0.0)
Grip strangth 6/ 23 6/ 4 0/2 6/ 19
{6.0) 10.0) (0.0} (0.0)
Gait 0/ n 0/ 0/ 2 0/ 19
{0.0) (0.0) 0.0) (0.0)




Table 2i Open field test ,
Code © BNAG Study . Segment 111 Species (Strain) : Rat (Sic:SD)
Study Wo . 591512 Generation foute PO Sex  Male and Female
Dose {mg/kg) 0 1 3 10
No of asles examined 3 4 r} 21
#o. cof lines crossed 140 £12.1 15.0 2104 199 210} 201 = B9
o o! rearings 6173 10568 W5x70 NI =xI
No. of groomings 4220 172016 25221 23=x12
No of defecations 113206 L4ax1 4 08 %14 0511
\_J No. of urinations 0103 05§05 03204 0105
Tﬁ g Mo of females examined 23 24 23 19
<
No of linas crossed 204293 2483+87 204103 23871
No. of rearings 2358 168 x£170 132x6§ 113 x84
No of groomings 2014 27221 27211 2416
No of defecations 6113 06=x09% 04208 03208
No of urinations 02207 02=x07 O.E 05 00=x00
fleantS$. 0.
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Table 23 Sater multiple T-maze test
Code © BNAG Study : Segment }1| Specios (Strain) @ Rat (Slc:SD)
Study Mo. @ $915)2 Generation : F) Routs t PO Sex  Hale
Dose (mg/kg) ¢ i 3 10
Mo of males examined a L] 24 2)
Straight-way trials Time in second 1.2 = 64 s = 49 90 = 29 99 = 64
Baze trials | Time in second
day | 463 = 223 542 = 221 508 x 108 5604 = 88
day 2 263 = 30 213 168 1938 = 100 229 = 15
day 3 200 197 W1 x 54 151 + 36 139 = 34
do. of errors
day 1 29 = 1§ 15 2 L9 33 2 1) 34 15
day 2 .4 = 19 iy 1 1.0 = 1.4 12 = 15§
day 3 08 = 1.3 04 x 0.6 04 = 0.5 04 = 04

Boan £ S.D.



Nater sultiple T-maze test

Tabls 24
Code . BNAG Study * Segment 1) Species (Strain) : Rat (Sic:SD)
Study Mo @ §91512 Gensration : Fi Route S PO Sex  Female
Dose (ag/kg) 0 1 3 10
Mo of females sxsamined 23 F{| 23 19
Straight-way trials Tise in second 1.6 = 1.6 ns = 172 102 = 39 91 = 1
{
Baze trials Time in second
day | 49 214§ 521 = 218 513 = 261 286 = 192
day 2 204 x 124 199 = 7.2 267 x 322 206 = 81
]\) day 3 131 = 2.7 156 = 5.1 1727 = 23.3 152 + 42
—~
< ; No. of srrors
day | 314 = 17 34 1.2 Jg = .9 l0 11
: day 2 1.2 = 1.2 1.2 8.9 15 = 1.5 14 x50
day 3 .6 = 0.6 0.6 0.5 05 = 16 05 = 05
flean = S. B
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Table 26 General sigas
Code . BNAG Study : Segment 11 Species (Strain) : Rat (Sic:SD)
Study Mo : $91512 Generation : Fl (Reproduction) Route : P.0. Sex  Female
Doss Days after bisth
(ng/kg) Findings 28 k13 4 49 56 63 10
9 No. of femalas 23 2 1 23 2 23
Hormal 2 1 23 a3 2 2 2
1 No of females U4 M U U4 N U u
\\) Normal U U U N U u u
L
< ’ k| No. of females 4 U4 4 U U u U
Bormal U M N O u u u
10 o of females 20 20 2 20 20 20 2
Norsal 20 20 20 20 20 20 20




Table 27 Body weight (g)

Code . BNAG Study : Segmentil Species (Strain) : Rat (Sic:SB)
Study No : 591512 Sonsration: Fi (Repreduction) Route :P.0. Sex - Male
Bose Bays after birth
(mg/kg) b | 35 Y4 (1] 56 §) ] 28-10
0 No. 2 ) 2) 2) 2) 2 2) 23
Bean 8.8 132.9 190.8 207 304.5 kI 1.2 297.1
lS D 58 945 14.6 19.0 20. 1 22.0 243 22 8
1
1 No 24 24 24 24 24 24 U 24
Bean 8.4 135. 3 188.3 FZ I | 3004 340 ¢ 313.2 289 8
P s$0 517 9.1 1.9 15.6 19.0 209 4.6 20 9%
-~
; 3 No. u U 24 2 u 1 24 ' 2
~<
Sean 0.8 1337 1580 246.3 302.5 6.3 382.) 302 0
s 6.6 5.4 11.6 16. 1 16.] 11.8 1.9 15 2
10 o 4] 3 2 ] 21 21 21 21
Bean 1. 1e s 1209 182.1 232.8 292. 8 3361 368.3 291 2
SH ) 13.3 11.0 21 8 4.5 2.1 0.3 25§

o  Nusber of mailes
Significantly differsnt from Coatrol + P < ¢.05 a - Dunnatt
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Table 28 Body weight (2)
Code . BNAG Study : SogmentiN Species{Strain) : Rat (Sic:SD)
Study No. . $91512 Sonsration: F1 (Repreduction) floute PO Sex : femals
bose Days after birth
{ng/kg) b ¢ k 13 42 9 56 83 10 28-10
] Mo 2] 23 b 4] 23 23 23 23 23
Nean 26.3 116.1 146.3 1703 194.0 211.3 225.2 149 4
‘S.l, §.2 69 8.6 11.8 1. 146 16.9% 159
i Mo 24 7 1] 4 4 2 b 24
Saan 76 5 8.5 140.1 114.7 196.2 2133 228.0 15§
SO 45 1.2 s 13.0 15.3 16. 6 19.2 18 13
3 o 24 24 24 N 24 H 7| 24
Nean 15. 4 116. 6 4.8 176.1 201. ¢ 2198 235.1 159 8
(9] 11 10.1 12.4 15.2 11.4 8.5 21.2 169
10 MNo. 20 b ] 20 20 20 20 20 20
| 'TT:) M 4ea 1102 141.0 166. 4 189.9 206.6 221 4 150 ¢
$ D 6.6 8 4 10. 1 i2.0 4.7 15.8 17. 4 151

Ne. : Nusber of females

Significantly different from Controt s P <€ 6.05 s : Dunnett




Table 29 Reproductive performsnce

Code . BMAG Study : Segmentilf ecies (Strain) : Rat (Sic:SD)
Study No. & $91512 Gensration : Fi 35«:- PO
Dose (mg/kg) 0 | 3 10
Male fedtility
No ol males
Paired 22 24 2] 20
e |
Maiting index (%) a) 5.5 70.8 82 6 850
Fertility index (%) b) 100.0 .1 .7 "1
o i e
Fust maling
No. of lamales
paired 22 24 2] 20
= A S
Maling index (%) €) $5.5 0.8 82.6 5.0
Fartility index (%) d) 100.8 .1 9. 9.1
Oay of maling (Masn £S0.) 30x29 2.221.8% 36x20 3.1x3.0
Second makng
e 1 ? ‘ 2
od
Kiated 0 6 ? 2
Pregnant ] 1 2 2
lasing'index (%) c) 8.0 85.7 58.0 100. 0
Fostility index (%) d) 3.3 108.0 100.0
Day of mating (Masn £SD) §2£2.6 65.5x1. 5 1.5+0.7
Caiculation in to1al
. of
fakwom 22 24 by 20
Mated a 23 ] 19
Pragnant 21 21 20 1]
Mating index (%) c) 5.6 85.8 9.3 950
Feuility index (%) a) 180.0 8.3 95.2 947
Day ol maiing (Maen +S.0)) Jox2 30121 18221 15229

a) Maung wndex : (No. of males with successiul malng / No. of males paired wilh [emales) x 100
b) Feculity ndax: {(No. of males impiegnating .amaies / No. ol maies with successiul mating) x 100
¢} Mating index : (No. of lemates with successil maling / No. of femaies palred with maies) x 100
a) Fecminty index: [No. pf pregnant lemales / No. of lemaies with successhul mating) x 160




Tablie 30 Genecral signs
Code . BUAG Study . Segment 111 Species (Strain) : Rat (Sic:SD}
Study No. : $91512 Generstion : F1 Route PO Sex : Female
Bose Days of gestation
(mg/ke) Findings 0 1 14 17 20
0 No. of dass 21 21 2 21 21
Mpraal 21 . o ou
| o of dams 2 2 23 2 23
P Mormal 3| 3 23 23 2
C
O
o ; 3 No. of dams 21 21 21 21 21
Normal i 21 21 21 21
10 N6, of daams 1 1 1 Y 19
Normal 19 (} ] 19 19 19 ‘




)2
3

g

8ody melght (g)

Table 31
Cade T BNAG Study : Segmant 111 Specles(Strain) : Rat (Sic:SD)
Study No.: $91512 Generation: F1 Route : PO Sex : female
Group No. Days of gestation
Gain
Dosa (ag/kg) o 7 14 1?7 20 0-20
N 21 21 23 21 21 21
Hean 265.3 296.8 331.¢ 357.3 403.1 137.9
(] .D. 20.7 23.4 5.3 9.1 33.4 19.2
N 21 21 21 21 21 21
Nean 272.5 302.2 336.4 361.2 403.4 120.9
1 $.D. . 27.4 22.7 27.4 . 15.4
. 20 20 2 20 20
Nean 270.4 296.2 331.0 359.1 401.2 130.4
3 s.D. 18.1 16.2 17. 18.0 24.0 21.9
N 18 18 18 18 18 18
flaan 261.7 2808.4 326.8 352.1 393.4 131.9
10 .D. 25.6 24.6 26.1 29.3 33.4 17.1

Be. . Musber of dess exsmined
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Table 32 Cassarean section data
L - T
Dose (mg/kg) 0 i 3 10
No of dass examined 2l 2 20 18
No of corpora lutea Totai I 338 Jo1 218
( Neanz$ D. 15.0x2.0 16.0x2.0 15.1£1.5 154221
No. of iaplantations Total 307 303 285 2N
Beanx$.D. 14.6£2.2 14.422.8 14.322. 4 i15.1x2.0
Isplantation index (%) 9.8 0.4 .7 9.5
No. of dams with all resorplions 0 o 0 0
Mo. of resorptions and dead fetuses (%) 19 (6.2) 31 (10.2) 12 ( 4.2} 20(1 0
Early resorptions (%) 17 (6.5) 20({6.9) it (3.9 20(10.0)
Late resorptions (%) 2 (0.0 10 (3.3) 1(0.4) 0(00)
Dead fetuses (%) 0 (0.0 0(00) 0(00) 0(00)
No. live fetuses Total rl 2mn 21 250
NeantS$. 0. 13.71x2.4 13.0x 2.9 ‘ 13.1221 13.9x2. 4
Sex ratio 0.83 0.93 .12 0.94
(Nale/Fomale) O3NSy (1317141) (144/129) (121/129)
Feta) weight (g) HeanzS$.D. 31.50x0 19 3.4220.18 J.45+0 18 3.39x0.12

“laplantstion index :

Significant)y different fzom Control o P C 0. 05, 6 eo P <001

(No. of isplantations / No. of corpora lutes) x 100
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GENOTOXICITY
A) Ames Test

Pre-incubation method used. Rat liver S9 was phenobarbital-and 5,6 - benzoflavone-
induced.

Strains used: Salmonella TA 1535, TA 1537, TA 98, and TA 100, and E. coli WP2/uvr A.
Preliminary toxicity study showed bacterial growth inhibition at 500-1000 ug/plate; 1000
ug/plate was the HD used in the mutagenicity assay. E2020 was not mutagenic,

BLC] | Aberations in Chinese H Lune Cells in Cul

Two assay systems were used: (1) nonactivation assay, where cells werz ucatec
with test drug for 24 or 48 hours, and (2) activation assay, where cells were treated with test
drug cither in presence or absence of rat liver S9 (phenobarbital - and 5,6-benzoflavone-
induced) for 6 hours, followed by incubation in fresh drug-free medium for 18 hours.

An initial cytotoxicity test showed 50% cell growth inhibition at drug concentrations
of 25 ug/ml and 178 ug/ml in the nonactivation and activation assays, respectively. In the
nonactivation chromosomal aberration assay, E2020 was negative over the concentration
range tested (3.1 - 50 ug/ml; results attached). In the activation assay, chromosomal
aberrations were increased in the presence of S9 at the 2 highest drug concentrations tested
(180 and 270 ug/ml) and in the absence of S9 at the higliest evaluable concentration (180
ug/ml). (Results attached). Aberrations consisted mainly of chromatid breaks and
chromatid exchanges; a few instances of chromatid gaps and fragmentation were also seen.
It was concluded that E 2020 was clastogenic in this assay, but only at cytotoxic
concentrations (attached results indicate % cell survival).

Q) Mousc Micronucleus Test
Doses = 2.5, 5, and 10 mg/kg, by gavage, either acute or daily for 4 days.

(Preliminary dose-ranging study showed deaths at 20 mg/kg +). Sampling time =24 hr.
after the last dose. E 2020 was negative.
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SUMMARY
A) Pharmacodynamics
The putative mechanism of action of E2020 in Alzheimer's Disease is inhibition of

acetylcholinesterase and resultant elevation of brain acetylcholine (which is decreased in
this disease; an effect which is thought to play a role in the memory deficit.). The enzyme
inhibition by E2020 was shown to be dialyzable in rat brain, indicating reversibility.
Kinetic analysis indicated non-competitive inhibition in mouse brain, although an analysis
in electric eel enzyme led to a conclusion of a mixed-type inhibition. Two metabolites (“M-
1” and “M-3" had similar potencies to the parent compound in inhibiting rat brain
acetylcholinesterasc jn_vitrg (see “Pharmacodynamics” section).

E 2020 produced various observed signs and physiological effects thought to be
indicative of inc . eased peripherai and/or central cholinergic activity, e.g. miosis,
fasciculation, increased gastric mofility, EEG arousal. Changes in urinary electrolyte
excretion (generally increases during first few hours post-dosing, sometimes followed by
decreases such that little chang * seen over a 24 hr. period post-dosing) were seen in both
pharmacodynamics and toxicity studies in rats; some of these effects could be attenuated by
scopolamine suggesting cholinergic mediation. A pharmacodynamic study in rats showed
E2020 elevated fasting blood glucose and decreased fasting glucose tolerance at 10 (but not
3) mg/kg p.o. (similar effects produced by tacrine). (No consistent effects on blood glucose
were seen in the toxicity studies).

The cardiovascular workup of E2020 in animals was fairly minimal. A “pilot” study
in 3 anesthetized dogs showed no pronounced effects up to | mg/kg i.v. (The rationale for
the doses used was not clear; doses of 0.3 and 1 mg/kg were said to cause tremors). Ina
“pilot” study in conscious rabbits, done primarily to evaluate drug effects on EEG, it was
stated that 1 of 3 rabbits given the highest dose (1 mg/kg i.v.) had a transient decrease in
heart rate (rate at | min. post dose ~ 45% pre dose). No drug effects were seen on EKG in
the 3 month dog toxiciry study, although the time relative to dosing when it was measured
was not stated.

E2020 was negative in antigenicity studies in guinea pigs.

It is noted that most of the pharmacodynamic studies were non-GLP.

B) ADME/PK

The sponsor's ADME/PK summary is included earlier in this review; spot-checking
indicates it to be reasonably accurate. Briefly, in the species used for toxicity studies (rats
and dogs), E2020 is well absorbed and extensively metabolized, with a substantial amount
of metabolites excreted into feces via bile. Levels of parent drug and several metabolites
were measured in plasma, excreta and selected tissues. (The in vitro AchE inhibition by
several metabolites was studied as noted above). It was stated by the sponsor that “There
was no unique metabolite identified in humans that was not present in rats or dogs.”
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Some accumulation of parent drug with i mcreasmg duration of dosing was seen in
toxicity studies. The reason for this is not clear since plasma T'? for parent drug was
relatively short (3-6 hr.), at least after acute dosing. (T'? for total labe] was substantially
greater .)

C) Toxicity Studi
1LRat
An acute toxicity and the following repeat-dose studies were performed:

a) 3 month gavage (12-20/sex at 0, 0.3, 1, 3, 10, 20 mg/kg)

b) 1 year gavage (40/sex at 0, 1, 3, 10 mg/kg; 10/sex/group sacrificed at 6
months)

The acute oral median lethal dose was approx. 35 mg/kg p.o.; toxic signs included
salivation, miosis, lJacrimation, reduced spontancous movement, staggering gait, tremors,
clonic convulsions, respiratory depression, reduced surface body temperature, and prone
position, A few deaths were seen at 10 and 20 mg/kg in the 3 month study, attributed to
gavage errors possibly secondary to increased cholinergic tone. No drug-related deaths
were seen in the 1 year study (HD = 10 mg/kg). In the 3 month study miosis and
fasciculations were seen transiently at 3 mg/kg; at higher dosesthese signs + salivation,
lacrimation, and hypoactivity were seen; | mg/kg was a sign-free dose in this study. In the 1
year study miosis was seen at all doses (LD = | mg/kg) with decreasing incidence during the
second half of the study; other signs seen, mainly of low incidence and primarily at HD (10
mg/kg), included fasciculations, anogenital staining, alopecia, tail bumps, and soft stool.

Bodyweight gain was decreased at 10-20 mg/kg; in the one year study final weight
at HD (10 mg/kg) was 11% and 15% below control in M and F, respectively. There was no
clear drug effect on food consumption in the 3 month study; consumption was difficult to
agsess in the 1 year study since results were expressed ag grams consumed per kg
bodyweight, although it may be inferred that consumption was decreased at HD during the
first ! seks (and possibly also at later times in HD M).

Ophthalmoscopic exams showed no drug effects (aside from lacrimation and
miosis). Hematologic exams showed no clear drug effects. A few slight/cquivocal blood
chemistry effects were seen which were not consistent between the 3 month and | year
studies. (In the 3 month study a few rats across all doses had elovated [2-17X highest
concurrent control] ALT and/or AST and/or LDH. This was not seen in the 1 year study. In
a 3 month dietary rangefinding study, mean values for ALT [but not AST or LDH] were
slightly [1.4x control] increased in MD F [30 mg/kg] and HD F [60 mg/kg] but no
individual values were greater than 2x the highest concurrent control. In a 3 month dietary
study in mice enzyme elevations were seen in 1 of 10 mice each at 30 and 90 [but not 60]
mg/kg. There were no drug-related histopathological effects in liver in any of these studies).
(Mean values for BUN were very slightly increased in HD M at 6 months [with a trend in
LD M and MD M] and in HD F at termination in the | year study, and in HD M and MD
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and HD F in the above-mentioned rat dictary rangefinding study. There were no large
individual increases, no elevations in creatinine, and no drug-related renal histopathology in
any of these studies).

Urinalysis excms showed rather large changes in electrolyte excretion in both the 3
month and | year studies, although the nature of the effects were somewhat different. In the
1 year study, at the 3 month time point, urine was collected in 2 periods: 0-4 hr. post dose
and 4-24 hr. post dose. In the former period, excretion of Na, K, and Cl was markedly
increased in M and to a lesser extent in F. This was primarily due to increased electrolyte
concentrations although urine volume was occasionally increased. Some of these effects
were seen at all doses in M and in MD and HD F. These effects were not seen during the 4-
24 hr. time period. Overall 0-24 hr. electrolyte excretion was slightly increased in MD and
HD M with no effectin F. At the 6 and 12 mont time points, only 24 hr. measurements
were taken; concentrations of 1 or more electrolytes were slightly increased at HD, but urine
volume was slightly decreased resulting in no effect on electrolyte excretion. In the 3 month
study, urine was sampled (week 13) from 4-23 hours post-dosing only; there were generally
dose-related decreases in electrolyte excretion (sometimes affecting the lowest dose of 0.3
mykg), due to decreased electrolyte concentration without change in urin. volume. (As
noted under the pharmacodynamic studies, an acute dose of E2020 was shown to increase
excretion of Na and Cl 0-4 hrs. post dose, and to decrease excretion of Na and Cl 4-24 hrs.
post dose, with no net change over the 24 hr. period. [Effects on K were smaller/equivocal].
[In contrast to the results in the toxicity studies, these cffects appeared te be due primarily to
changes in urine volume rather than on electrolyte concentrations]. [Tacrine produced
similar efiects (measured 0-4 hr. post-dose) in this study. Also, the effects of E2020 on Na
and Cl excretion (but not on K) were attenuated by scopolamine, suggesting cholinergic
mediation)),

Salivary gland weights were increased in both studies at 10 mg/kg and above; this
was associated with histological change (acinar cell hypertrophy, which was also seen at 3
mg/kg) in the 3 month study only. In the 3 month study, mucosal edema of the forestomach
was seen at.10-20 mg/kg (with reduced effect after recovery period) and 1 of 12 rats at 20
mg/kg had forestomach erosion. These effects were not r=ported in the one year study. (In
the acute toxicity study, rats which died had petechiai heinorrhages in the glandular mucosa
of the stomach along with “test substance-like re<id:.¢” in the stomach). The incidence of
slight ' srtrophy of the pars intermedia of the it ‘ary was increased at HD (20 mg/kg) in
the 3 mo...a study but not in the | year study (HU 10 mg/kg).

Plasma drug levels measured in the 1 year study were roughly proportional to dose,
tended to be greater in F than in M, and increased with increased duration of dosing.

21 Dog -
An acute toxicity and the following repeat-dose studies were performed:

a) 3 month capsule (0, 0.3, 1, 3, 6, 8 mg/kg; see study for numbers of animals at
each dose)
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b) 1 year capsule (6/sex at 0, 0.6, 2, 5 mg/kg; 2/sex/group sacrificed at 6
months)

Oral doses of 8 mg/kg and above were lethal after 1 or 2 doses. Toxic signs prior to
death included emesis, salivation fasciculations, tremors, staggering gait, and convulsions.
Numerous lab test abnormalities were seen in these deaths, and post-mortem exam showed
myocardial lesions (subendocardial hemorrhage, myocardial degeneration and necrosis)
which were considered to be agonal/indirzct effects, e.g. secondary to hypoxia. Toxic signs
seen at lower doses included salivation, lacrimation, fasciculation, tremors, hyperactivity,
and mucous stools. (Note that there were some differences between signs in the 3 month
and 1 year studies, e.g. fasciculation and mucous stools were only reported in the former,
and hyperactivity and lacrimation only in the latter. In the 3 month study the highest sign-
free dose was 1 mg/kg, whereas in the 1 year study salivation was seen at all doses [LD =
0.6 mg/kg] [beginning prior to 3 months]). Food consumption was decreased during the
first week at HD (5 mg/kg) in the 1 year study; bodyweights in HD F were slightly and
equivocally less than controls throughout most of the study.

There were no clearly drug-related effects on ophthalmoscopic exam, EKG (done in
3 month study only; time relative to daily dose when measurements taken was not given)
hematology, and blood chemistry. (As noted above, several lab test changes were seer. with
lethal doses which were considered to be secondary to toxic signs such as tremors or to be
indirect/agonal effects. Also, very sporadic transaminase elevations were seen in a few
drug-treated dogs at non-lethal doses w .1ich were not associated with unusual liver
histopathology). Urinalysis in the 1 year study showed rather large dose-related decreases
in urine volume and electrolyte excretion (but not urinary electrolyte concentrations) in MD
and HD (and occasionally LD) M and in F’D ( and occasionally MD) F. The sponsor
hypothesizes that these effects were due to (1) decreased water consumption (aishough, as
noted earlier, the sponsor considered this to have occurred only in HD M, and even this was
somewhat equivocal) and (2) salivation and lacrimation, which were drug-related signs in
this study. (These urinalysis effects were not seen in the 3 month study, despite the fact that
in some cases effects were seen by 3 months in the 1 year study at does which were below
some doses used in the 3 month study.)

There were no clearly drug-related effects on organ pathology. (Again, some
cardiac pathology was seen at lethcl doses which was considered to be agonal/indirect).
Submaxillary gland weight was equivocally increased in the 3 month study but equivocally
decreased in the 1 year study.

Plasma levels of parent drug increased much greater than proportional to dose, and
increased with increasing duration of treatment (particularly through the first month). There
were no clear sex differences in plasma levels,

DIG ity Studi

E2020 was clastogenic (mainly chromatid breaks and exchanges; a few instances of
chromatid gaps and fragmentation aiso seen) in Chinese Hamster lung cells in culture, but
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only at concentrations which werc cytotoxic. It was negative in an Ames Test and mouse
micronucleus test (FD = 10 mg/kg p.o. acutely or daily for 4 days).

E) Reproduction Studi

The following reproduction studies were performed (mg/kg gavage doses in
parentheses):

1) Segment I rat (1, 3, 10)

2) Segment Il rat (1, 4, 16)

3) Segment II rabbit (1, 3, 10)
4) Segment [l rat (1, 3, 10)

In the segment I study M were dosed from 63 days pre-mating through mating, and
F were dosed from 14 days pre-mating through either day 7 of gestation (and sacrificed for
c-section day 20 of gestation) or day 21 PP (natural delivery). There were no drug-related
observed signs in the parents, which is unusual considering the signs seen in other rat
reproduction and toxicity studies at similar doses. Bodyweight gains and food consumption
were decreased in MD F and HD F (statistically significant in the latter only) at various
times as noted earlier; there were no effects on these parameters in M. Estrous cycle was
slightly prolonged at HD. There were no drug effects on fertility. There were no consistent
effects on the various reproductive parameters measured; ‘etal weights were slightly
increased among HD F sacrificed day 20 of gestation, but pup weights among HD F allowed
to deliver naturally were similar to controls on day 1 PP and slightly less than controls (but
not statistically significant) thereafter.

In the segment 111 study in rats, miosis was seen at MD and HD, and slight
fasciculations were seen at HD (and 1/18 MD). Bodyweights and food consumption were
below control at HD (mean weight ~ 90-95% of control). Stillborns were increased at HD
(6.4% vs 0.6% in controls.). Number of liveborns was correspondingly slightly decreased at
HD. Pup survival of liveborns through day 4 PP was equivocally decreased at HD (79% vs
96% in controls; not statistically significant according to the sponsor's analysis but
individual data indicates possible effect as discussed earlier). Pup weights were decreased at
HD from day 7 PP(and non-statistically significantly at earlier times). The reasons for the
increased stillbirths and pup mortality ars not clear. As noted earlier, morphologic exam of
dead fetuses/pups appears to have been extremely limited. Also as noted earlier, dams with
total litter loss days 1-4 PP (3/24 HD vs 1/24 controls) were noted to be not lactating,
although overall nursing behavior was considered to have been unaffected by the drug.
There were no drug effects among surviving pups on various developmental milestones,
post-weaning behavioral tests, or reproductive performance.

In the segment I1 study in rats miosis was seen at MD (4mg/kg) and HD (16 mg/kg),
and fasciculation, salivation, and lacrimation were seen at HD. Decreased weight gain and
food consumption was seen at MD and HD during the treatment period (mean weight on
day 17 of gestation ~ 96 and 93% of control, resp.). Among dams sacrificed on day 20 of
gestation, fetal and placental weights were slightly decreased at HD. There were no drug
effects on numbers of resorptions or dead fetuses. Fetal exams showed an incidence of
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ventricular septal defect at HD of 5/159 (3.1%) fetuses and 5/24 (21%) litters vs control
incidence of 1/160 (0.6%) fetuses 1/24 and (4%) litters. (Ventricular septal defect was also
seen 1/165 fetuses at MD). The report states that these findings were within the
spontaneously-occurring range for this strain of rats; a reference was cited but not included,
and no further data were provided. (The reference cited has been submitted to another
NDA. The page containing the data for ventricular septal defect for Slc : SD rats is
attached. As shown, the mean incidence values across labs ranged from 0 [in 6 of the 11
labs listed] to 3.31%, with the highest value in a single study of 6.38%. In view of the wide
range of values across labs, and the fact that the data was for studies done between 1980 and
1985, it would be much more useful to use historical incidence values obtained more
recently from the lab performing the present study for comparison with the results of this
study.).

In the segment Il rat study 1/3 of the dams were allowed to deliver normally, with
evaluation of F, weights, survival, developmental milestones, postweaning behavioral tests,
and reproductive performance. The only possibly drug-related effect among the many
parameters measured was an increase in open field ambulation among male pups at all doses
at 5 weeks of age. In addition, it is noted that visceral exam done in the small number of
stillbom and dying pups showed a ventricular septal defect (+ other cardiovascular
abnormalities) in 1| MD stillborn.

In the segment Il sudy in rabbits, there were no drug-related observed signs. Doe
food consumption was deceased at HD (10 mg/kg) on days 8 and 10 of gestation (mean ~
85% of control.) There was no statistically significant effect on doe bodyweight, although
weights at HD decreased very slightly over the first 3 days of dosing (a time during which
weights in other groups increased very slightly). (The doses used in this study were said to
be based on a preliminary study in pregnant rabbits showing decreased food consumption at
10 mg/kg +, decreased bodyweight, perianal staining, emaciation, and abortions at 20 mg/kg
+, and | death [total N not given] at 30 mg/kg). There were no noteworthy effects on post-
implantation loss, fetal weight, or fetal exams.
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EVALUATION;
This NDA is approvable.

Animal toxicity studies have gone up to | year in rats and dogs. Carcinogenicity studies in
rats and mice are currently underway; it is current policy to allow these studies to be submitted nost-
marketing for this class of drugs. (Rat and mouse dictary rangefinding studizs, aiid the proposed
carcinogenicity protocols, were reviewed by me 3/1/94 and presented to tae Carcinogenicity
Assessment Committee [CAC] on 3/22/94; recommendations were transmitt~d to the sponsor in the
letter of 4/7/94). The primary finding in the animal toxicity studies was thc  oduction of various
cholinergic/CNS signs. Changes in urinary electrolyte excretion were s:zen 1n both rats and dogs but
the nature of these changes varied across studies as discussed carlier (¢.g. in some cases due to
changes in urinary electrolyte concentration; in others to changes in urine volume). The sponsor
hypothesizes that the changes in rats were cholinergically mediated since they were attenuated by
scopolamine, and that the changes in dogs were due to decreased water consumption, salivation, and
lacrimation. The were no consistent changes in plasma elsctrolyte concentrations. Sporadic
clevations of serum transaminases and/or LDH were seen in some studies in rat, mouse, and dog,
however these were too scattered to be considered to be drug-related within the resolving power of
these studies, and were not associated with hepatic or other histopathology. Salivary gland weight
was increased in both the 3 and 12 month rat studies; histologically salivary gland acinar cell
hypertrophy were seen in the 3 month study only.

E2020 was clastogenic in Chinese Hamster lung cells in culture, but only at cytotoxic
concentrations. It was negative in mouse micronucleus and Ames tests.

In a segment II reproduction study in rats an equivocal increase in the incidence of
ventricular septal defect was seen at HD (16 mg/kg). The sponsor stated that the incidence was
within the historical control range. The paper cited in support of this showed a wide range of values
across laboratories, mostly quite low but in some cases above that seen at HD in the present study.
In view of this wide range, and the fact that this historical data was only from studies done 1980-85,
it would be more useful to have data obtained more recently from the lab performing the E2020
study; this information should be requested from the sponsor. (No teratological effects were seen in
the segment I rabbit study.)

In the segment [!] rat study, the number of stillborns was increased, pup weights were
decreased, and pup survival through day 4 PP was equivocally decreased, at HD (10 mg/kg). As
discussed earlier, the cause of these effects (including the role of matemal toxicity) is not known.
(In the segment I study, in which dams were treated from 14 days pre-mating through either day 7
of gestation or day 21 PP, there were no drug effects on stillbirths or pup mortality; weights cf pups
from HD dams allowed to deliver naturally became slightly less than control beyond day 1 PP but
this was not statistically significant. The reason for this difference is not clear. The segment 1 and
11 studies were done by the same lab using the same strain, doses, and drug lot #. Decreased dam
food consumption and weight gain were seen in both studies. Observed signs in dams were seen
only in the segment 11 study, but these were not described as severe. One possibility is that the
longer duration of dosing in the segment 1 study led to tolerance to some effect responsible for the
increased stillbirths and pup mortality seen in the segment [1] study.). (In the segment II rat study,
among F sacrificed day 20 of gestation, there were no drug effects on fetal deaths; fetal weight was
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slightly decreased at HD (16 mg/kg]. Among F allowed to deliver, there were no drug effects on
pup deaths, survival, or weights).

It is noted that no drug-related effects were seen in M in the segment | study, thus raising the
question of whether this was an adequate test of male fertility. It is noted that at least some of the
doses used in M did produce observed signs and/or decreased weight gain in general toxicity
studies, (There were also no observed signs in F in the segment [ study, in contrast to effects seen at
similar doses in other reproduction and toxicity studies; although, in contrast to M, F in the segment
I study showed decreased weight gain and food consumption).

We had previously suggested to the sponsor (e.g. meetings of 9/21/93 and 11/13/95) that
additional ADME/PK data in animals would be useful particularly regarding the metabolic pattern
in the species used for toxicity testing and pharmacologic activity of metabolites. Satisfactory data
on these points were submitted with the NDA as reviewed herein.
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RECOMMENDATIONS:
This NDA is approvable.
For the purpose of interpreting the results of the segment I reproduction study in rats, the

sponsor should be requested to submit historical control incidence data for the finding of ventricular
septal defect in the strain of rats used, preferably to include recent data fiom the lab which

performed the E2020 study.*

Barry N. Rosloff, Ph.D.

*Note added in proof: This was done by the CSO by phone on 6/11/96. i

cc:HFD-120\NDA20-690

\BRosloff
\GFitzgeraldgyg 7 7/2 /16
\CSO hlﬁ nS
\1_¢../m
rd\tcb\6\13\96
fd\tcb\6\25\96
n:\rosloffe2020.wpd

¥* Note odded (n proot 7lu] - See atHoched
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NOTE ADDED [N PROQE;

The requested historical control data were submitted by the sponsor on 6/27/96; see attached
page. As indicated, the overall percent of fetuses with ventricular septal defect in the lab which
performed the E-2020 study was 0.8% with a range of 0-2.9%. The analogous values for affected
litters were 5.1% and 0-18.2%. As noted earlier, published values for mean fetal incidence ranged
from 0-3.3% across labs with a range of 0-6.4% across individual studies. In light of these values,
and the fact that no other teratogenic effects were apparent in the segment Il studies in rats and
rabbits, it cannot be concluded that E-2020 clearly increased the incidence of ventricular septal
defect. (Incidence at HD in rat study was 3.1% of fetuses and 21% of litters). However, due to the
finding of increased stilibirths and slightly decreased pup survival secn at HD in the segment 111
study, the pregnancy category in labeling should be “C”. (The reason for these effects are not
known; it would have been enlightening to have examined these dead/dying pups intemally, e.g. for
ventricular septal defect; however such exams were extremely limited as noted earlier.)
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Historical centrel incidence data for
"Ventricular septal defect (VSD)" in Slc:SD rats

<1985. 2 - 1990. 1>

Study Number R-136* R-148 R-218 R-220 R-248** Total
Numbers of Dams 21 21 21 23 24 110
Numbers of observed fetuses 122 126 122 141 160 671

Numbers of fetuses with VSD 1(1) 0 0 0 1(1) 2

(Dams with VSD)

Incidence of VSD (% of fetuses) 0.8 0.0 0.0 0.0 0.6 0.30

Incidence of VSD (% of dams) 4.8

0.0 0.0 0.0 4.2 1.8

* : This was the first teratology study in rats conducted at the Gotemba Laboratories.

**: R-248 (E2020)

<1990. 2- 1995. 1>

Study Number R-448
Numbers of Dams 2
Numbers of observed fetuses 138
Numbers of fetuses with VSD 4(4)
(Dams with VSD)

{ncidence of VSD (% of fetuses) 29
Incidence of VSD (% f dams) 18.2

R-450 R-463 R-593 Total
24 23 19 88
155 148 123 564
0 202) 2(2) 8

0.0 1.4 1.6 1.42
0.0 8.7 10.5 9.1

Signed :ﬁ?n_ﬂd;&_mz dows 20 1574

Shigeru Ishida

Deputy dn:c;fl’ Gmb‘&\ﬁratqrhl
Bozo Research Center Inc.
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

SUBMISSION TYPE: DOCUMENT DATE CDER DATE ASSIGNED DATE
ORIGINAL 29-MAR-96 01-APR-96 01-APR-86
NAME & ADDRESS OF APPLICANT: Eisa» America, Inc.
Glenpointe Centre East
Teaneck, NJ 07666-6741
DRUG PRODUCT NAME
Proprietary: ARICEPT™
Nonproprietary/lUSAN: Donepezit hydrochioride
Code Name/#: E2020
Chem.Type/Ther.Class: Reversible inhibitor of acetylcholinesterase
PHARMACOL.CATEGORY/INDICATION: Treatment of Aizheimer's Disease
DCSAGE FORM: Tablet
STRENGTHS: 5 mg and 10 mg (4.56 and 9.12 mg of donepezil
free base)
ROUTE OF ADMINISTRATION: Oral
DISPENSED: KXXXX Rx OTC

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLECULAR WEIGHT:

(R,S)-1-benzyi-4-{(5,6-dimethoxy-1-indanon)-2-yl]-methylpiperidine 0

hydrochloride (IUPAC) CHO_

C,HNO, HCI, Molecular Weight. 415.96, @’ HzO
CAS #.14057-77-9 CH,0 -HCl

SUPPORTING DOCUMENTS: IND

RELATED DOCUMENTS:

REMARKS/COMMENTS: EISAI does not have its own manufacturing capability in the U.S. For that reason the
NDS and the drug product will be manufactured by Pfizer Inc. in its Groton, CT and Brook!yn, NY facilities. To a
lesser degree will help the sponsor as an aiternate site for manufacturing of the drug product with 1/10th
the capacity of Pfizer, inc. The clinical studies were carried out with the donepezil hydrochloride tabiets
manufactured in Japan. Both sites: Pfizer's Brooklyn, N.Y., and facilities manufactured
scale-up batches of donepezil hydrochicride tablets and placed them on stability studies. Both groups of batches
were made with the NDS from Japan. Not one batch of tablets was produced using the NDS produced by Pfizer in
Grotoi, CT. Dr S W. Blum, the Team i.eadzr, was alerted to the issue and discussed the issue with the sponsor
copiously. A senior management decision has to be reached whether the Pfizer, Groton, CT facility should be
approved as a manufacturing site for the NDS. The remainder of the deficiencies present in application is very
easily to correct and does not imninge on the approvability of the application.

CONCLUSIONS & RECOMMENDATIONS: Recormmend NDA 20-690: APPHOVARLE subject to the positive
inspection results of EISA! facilities in Japan and reso:ution of deficiencies listed in the Draft Letter.

cc: Orig. NDA 20-690 W Z

HFD-120 Ay s L-vaL
HFD-120/WJRzeszotarski W Janusz Rzeszotarski, Ph.b., Chemist
HFD-120/KHiggins

HFD-120/SWBlum

R/D init by:SWB ? filename: N020690.000

/7 g%




DIVISION OF NEUROPHAR - \COLOGICAL DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA #: 20'690 CHEM.REVIEW # 2 REVIEW DATE: 18-SEP-96
SUBMISSION TYPE: DOCUMENT DATE CDER DATE ASSIGNED DATE
Amandment 08-APR-98 08-APR-96 08-APR-98
Amendment 05-JUN-06 068-JUN-06 08-JUN-96
Amendment 01-AUG-868 02-AUG-96 10-AUG-96
Amendment 04-SEP-96 05-SEP-96 05-SEP-96
NAME & ADDRESS OF APPLICANT: Eisai America, inc.
Gienpointe Centre East
Teaneck, NJ 07666-6741

DRUG PKODUCT NAME ‘

Proprietary: ARICEPT™

Nonpropristary/USAN: Donepezil hydrochioride

Code Name/#: E2020

Chem.Type/Ther.Class: Reversible inhibitor of acetyicholinesterase
PHARMACOL.CA" ZURY/NDICATION: Treatment of Alzheimer's Disease
DOSAGE FORM: Tablet
STRENGTHS: 5 mg and 10 mg (4.56 and 9.12 mg of donepezil

frea base)

ROUTE OF ADMINISTRATION: Oral
DISPENSED: XXXXX Rx oTC

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMULA, MOLECULAR WEIGHT:
(R.S)-1-benzyl-4-[(5,6-dimethoxy-1-indanon)-2-yl}-methyipiperidine hydrochloride (IUPAC)

C,.HNO, HCI, Molecular Weight: 415.96;

SUPPORTING DOCUMENTS: IND ©’ ‘O
RELATED DOCUMENTS: -HCl

REMARKS/COMNIEMTS: The above listed amendments have been

sub. tted to provide additional information in support of the aplication.

In particular: 1) the comparative size of drug product biobatches from the primary (Pfizer, Inc. Brooklyn N.Y.) and
sacondary sites; 2) analytical data on four lots produced of drug substance produced
at Pfizer, inc. Groton, CT and comparative data on drug substance produced at Eisai Chemical Company in
Kashima, Japan; and 3) additional stability data on drug substance produced at Pfizer, Groton, CT and drug
proguct produced with that drug substance are provided. Attached s a copy of EER indicating that all facilities
have been evaluated and are acceptable.

CONCLUSIONS & RECOMMENDATIONS: The data included in the above amendments supports the claim that
the drug substance and the drug product manufactured in the sites indicated are identical

Recommend NDA 20-680, as amended: APPROVABLE subject tn resolution of deficiencies listed in the Dratt

Letter.
cc: Orig. NDA 2C 690 ﬁ L/\\
HFD-120 i

HFD-120/WJRzeszotarski W. JarusZ Rzeszotarski, Ph.D., Chemist
HFD-120/KHiggins ’
HFD-120/SWBlum /

R/D imt by:S M filename. N020690.001



***SENSITIVE***
REVIEW
OF
ENVIRONMENTAL ASSESSMENT
FOR
NDA 20-690
ARICEPT™
(donepezil HCI)

Oral Tablets S and 10 mg

DIVISION OF NEUROPHARMACOLOGICAL DRUG
PRODUCTS

(HFD-120)
CENTER FOR DRUG EVALUATION AND RESEARCH

DA COMPLETED: July 23, 1996

CA\WPFILES\EARE VIEW\20690E01 RPV



SUMMARY
A FONSI is recommended.

The EA qualifies for a Tier 0 EA review because the calculated EIC = 0.029 ppb.

Precautions taken at the sites of manufacture and methods of disposal may be expected to
minimize occupational exposures and en vironmental release depending on the response to the
deficiencies. The quantity of drug substance manufactured is estimated not to exceed 1300 :g in
the fifth year of production after approval.

C:\WPFILES\EARE VIEW\20690E01 RPV Page 2



ENVIRONMENTAL ASSESSMENT

1. Date:
EA DATED February 8, 1996
EA signed March 1, 1996
CSO K. Higgins HFD-120

EA Review #1 initiated 7/8/96
EA Review #1 completed 7/23/96

2, Name of applicant/petitioner:
Eisai America, Inc.
3. Address:
Glenpointe Centre East
300 Frank E. Burr Bivd.
Teaneck, New Jersey 07666-6741
4. Description of the proposed action:

a. Requested Approval:

Applicant has filed a NDA for ARICEP i™ Film-Coated Tablets, 5 and 10 mg, and
packaged in HDPE containers and blister packs.

Adequate.
b. Need for Action:
For treatment of symptoms of mild to moderately severe Alzheimer’s disease.

Adequate.

C:\WPFILES\EARE VIEW\20690E0 | Ri V Page 3



c. Production Locations:
i Proprietary Intermediate(s):
None
Adequate.

ik Drug Substance:

Drug substance manufacture for the U.S.,

Pfizer Inc.

Groton, CT

Facility Description & Adjacent Environment:

The narrative description of the facility is given on page 345.
Adequate.

And

Eisai Chemical Co. Ltd.

Kashima, Japan

Facility Description & Adjacent Environment:

The narrative description of the facility is provided on page 346.
Adequate.

iii. Finished Dosage Form:
(Include= packaging)

Pfizer Inc.
Brooklyn, NY

C:\WPFILESEAREVIEWA20690E01. RPV Pagc 4



Facility Description & Adjacent Environment:

The Pfizer Brooklyn facility is described on page 345.

Adequate,

And

Facility Description & Adjacent Environment:
The facility is described on page 346.
Adequate.
d. Expected Locations of Use (Drug Product):
Drug product will be used in home environments throughout the US.
Adequate.

e Disposal Locations:

4.e.1. For Pfizer sites:

Returned or outdated drug product, exclusive of samples will be disposed of by
licensed high-temperature incineration. The facilities designated are annotated as
CBL

Adequate.

4.e.2, For Eisai sites:
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Waste/rejected drug substance/drug product and proprietary drug substance
intermediates, where applicable, will be disposed-of by high temperature
incineration at a licensed facility.

Adequate.

4.e.3. For Applied Analytical Industry site:

Wastes will be disposed of by high temperature incineration (per confidential
appendix 4).

Adequate.

s. Identification of chemical substances that are the subject of the proposed action:
Drug Substanc2:

USAN: donepezil hydrochloride

Cade Name:
No code name is provided.
Chemical Name:

()-2,3-dihydro-5,6-dimethoxy-2-[{ 1-(phenylmethyl)-4-piperidinyl)methyl]-
1H-inden-1-one, hydiochloride

CAS #:
[142057-77-0] & [120011-70-3]
Molecular Weight:

415.96

Molecular Formula:
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C,H,NO;HCL
Structural Formuila:

Structural formula provided on page 347

Physical Descrip.:
White to off-white solid.
Adequate.
Additives:
Confidential appendix 8 provides a list of additives with appropriate CAS numbers.

Adequate.

Impurities:
Total maximum impurities are ca. 1%. The EA shouiu only identify impurities
likely to be found in the described chemical substance at levels > than 1%.
Adequate.

6. Introduction of substances into the environment: For the site(s) of production:

a, Substances Expected to be emitted:

6.a.1. Drug Substance--Pfizer Groten Facility.

Substances expected to be emitted are presented in confidential appendix (CA) 6. There
does not appear to be any substances which would adversely impact on the environment
considering the small volume of drug substance manufacture.

Adequate. -

€ a.2. Pfizer Brooklyn Facility (drug product)
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There are no significant emissions from manufacture of the drug product into any
environmental compartment.

Adequate.

i

Adequate.
6.2.4. Eisai Site:
| Appendix 1 is a certification of compliance for foreign manufacture.

Adequate.

b. Controls (Air, Liquid Effluent, Solid):
6.b.1. Drug substance--Pfizer Groten Facility.
A general statement is provided that emissions controls are in place to ensure compliance
with occupational exposure limits, general emissions limits, specific standards, permit
limits and aquatic/terrestrial/atmospheric release environments. Organic-solvent-
containing and other hazardous wastes show the permit numbers and deposition of the
substances.
Adequate.
i. Air emissions are controlled by various filters and scrubbers/condensers. VOC
emissions control device operates at > 93% efficiency.
Adequate.
ii. Aqueous emissions is comprisecrof equipment washings which ut:dergo pre-

trea.ment prior to disposal in 8 WWTF. They operate under a NPDES permit and
achieve >95% reduction of influent process BOD.
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Adequate.

iii. Terrestrial hazardous wastes are by licensed contract facilities by incineration.
Nonhazardous wastes are handled by licensed disposal firms.

Adequate,
6.b.2. Pfizer Brooklyn Facility (drug product)

To ensure compliance with occupational exposure limits and general emissions
requirements, emissions controls are used in the manufacturing processes.

i. Atmospheric--Particulates controlled using HEPA and similar filters with
efficiencies > 99.9% and scrubbers.

Adequate.

i, Aqueous-- Pretreatment of liquid discharges before disposal into a POTW
is made in accordance with a NPDES permit.

Adequate,

iii, Terrestrial--Solid wastes disposal containing pharmaceuticals are by
contract under appropriate permits.

Adequate.

6.b.3.

Adequate.
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6.b.4. Eisai Facility
Appendix 1 is a certification of compliance for foreign manufacture.

Adequate.

c Compliance with Federal, State and L« :al Emission Requirements:
6.c.1. Pfizer Groten Facility.

A certification statement is provided on page 349 of the EA along with a reference
to applicable laws/regulations.

Adequate.

6.c.2. Pfizer Brooklyn Facility

A certification of compliance is found on page 350 of the EA along with a
reference to applicable laws/regulations.

Adequate.

6.c.3.

Adequate.
6.c.4. Eisai Fucility
Appendix 1 is a certification of compliance for foreign manufacture.

Adequate.

d. EiTect of Approval on Compliance with Current Emissions Requirements:

C\WPFILES\EARE VIEW\20690E0 1. RPV Page 10



6.d.1. Pfizer Groten Facility.

The firm states that approval will have a minimal effect upon compliance, i.e.,
permit parameters are estimated to be impacted < 3% of overall capacity.

Adequate.

6.d.2, Pfizer Brookiyn Facility

A discussion of the effect of approval on compliance is found on page 351 of the
EA

Adequate.

6.d.3.

Adequate.
6.d.4. Eisai Facility
Appendix 1 is a certification of compliance for foreign manufacture.

Adequate,

Estimated Expected Emitted Concentration/Quantities:

The EIC,,i for donepezil hydrochloride is 0.032 ppb based on 5th year estimates
of 1300 kg.

The EIC,,.... has been calculated (as donepezil) from the standard equation:
379.50/415.96 x 0.032 ppb = 0.029 ppb
The 29 pptr qualifies for the Tier 0 EA format.

Adequate.
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7. Fate of emitted substances in the environment:

Not applicable for Tier 0 EA format. Adequate.

8. Environmental effects of released substances:

Not applicable for Tier 0 EA format. Adequate.
9. Use of resources and energy:
a. Natural Resources and Energy
b. Effect on Endangered or Threatened Species
c. Effect on property listed in or Eligible for Listing in the National Register of
Historic Places
Not applicable for Tier 0 EA format. Adequate.
10.  Mitigation measures:
Not applicable for Tier 0 EA format. Adeaquate,
11.  Alternatives to the proposed action:

Not applicable for Tier 0 EA format. Adequate.

12,  List of preparers, & their qualifications (expertise, experience, professional
disciplines) and consultants:

EA page 353 lists the preparers.

Adequate.

13. Certification:

The certification is sig:ied and dated, —

Adequate.
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14. References:

Reference to the Industry Guidance document is made.
Adequate.

15.  Appendices:
Four appendices are noted as non-confidential.

Eight appendices are noted as confidential,

Adequate.
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DRAFT DEFICIENCY LETTER

No deficiencies of significance were noted. Therefore no deficiency letter is required.

©
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Endorsements:

P. G. Vincent Qw . \ g ( at

.Nancy Sager z ,
ot o N

CC:

Original NDA 20-690/HFD-120 K. Higgins copy to NDA 20-630
EA File 20690
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ENVIRONMENTAL ASSESSMENT
AND
FINDING OF NO SIGNIFICANT IMPACT

FOR

ARICEPT™

(Donepezil HCI)
Oral Tablets 5 and 10 mg
NDA 20-690

Division of Neuropharmacological Drug Products
(HFD-120)

FOOD AND DRUG ADMINISTRATION

CENTER FOR DRUG EVALUATION AND RESEARCH
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FINDING OF NO SIGNIFICANT IMPACT
for
ARICEPT™
(Donepezil HCI)

Oral Tablets S and 10 mg
NDA 20-690

The National Environmental Policy Act of 1969 (NEPA) requires all Federal agencies to assess
the environmental impact of their actions. FDA is required under NEPA to consider the
environmental impact of approving certain dr:g product applications as an integral part of its
regulatory process.

The Ford and Drug Administration, Center for Drug Evaluation and Research has carefully
considered the potential environmental impact of this action and hes concluded that this action
will not have a significant effect on the quality of the human environment and that an
environmentai impact statemen:, therefore will not be preparad.

In support of their new drug application for ARICEPT™, Eisai America, Inc. has prepared an
environmental assessment in accordance with 21 CFR 25.31a (attached) in the Tier 0 format
which evaluates the potential environmental impacts of the manufacture, use and disposal of the
product.

Donepezil is a chemically synthesized drug which is administered as an cral tabiet (5 and 10 mg)
in the treatment of symptoms of mild to moderately severe Alzheimer’s disease. The drug
substance is manufactured by Pfizer, Inc., Grotun, CT and Eisai Chemical Co. Ltd., Kashima,
Japan. The finished dosage form (including packaging) is manufactured by Pfizer Inc., Brooklyn,
NY and ] , - The finished drug product will be
used in home environments throughout the United States.

Disposal of the drug may result from out of specification lots, discarding of unused or expired
product, and use;i disposal of empty or partly used product and packaging. Retumed or out-of-
specification drug -bstance and rejected or returned drug product will be disposed of at some
licensed high teriiperature incinerators. At U.S. hospitals and clinics, empty or partially empty
packages will be disposed according to hospitai/clinic regulations. From home use, empty or
partially empty containers will typically be disposed of by a community's solid waste management
system which may include landfills, incineration and recycling, while minimal quantities of unused
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drug may be disposed of in the sewer system.

The Center for Urug Evaluation and Research has concluded that the product can be
manufactured, used and disposed of without any expected adverse environmental effects.
Precautions taken at the sites of manufacture ¢ f the bulk product and its final formulation are
expected to minimize occupational exposures and environmental release. Adverse effects are not
anticipated upon endangered or threatened species or upon property listed in or eligible for listing
in the National Register of Historic Places

ohe SN

DATE Approved
Phillip G. Vincent, Ph.D
Environmental Scientist
Center for Drug Evaluation and Rezsearch

ATE

Concurred
Nancy Sager
Acting Supervisor/Team Leagder
Environmental Assessment Team
Center for Drug Evaluation and Research

Attachments: Environmental Assessment
Material Safety Data Sheet (drug substance)
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J.HM. Research & Development, Inc., 5776 Second Street, N.E., Washington, D.C. 20011
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