
 
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.   































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































\ 

( 

"' ... -¥ .... ......... 

I 
I I 

' ' OI I ::o 
'"' ' ... OI I •:--

: '-' 

i ... 
... c 
€i -"' "' 

c 
z 

I I 
I .. 
I I 
I 
I 
I • ..... .... 
i. 
' .... 
I I 

' ·­• I 

~ ..... 
rl,! ...... 
~i ... "' ..... 
Coe 
I • 
•& ... .... •• 
~! ..... ... .. 
co '. . . 

"'~o .... 
0 "'' ~-. -~4' 
~x:.; - .... .. c ......... 
-'"'Cl 
2 

..... 
I 
I 

.., I 

• 
' .. ' . 

• 

i 

! ... .. 
• :;¢ 
I 
I . . 
ii~ 
... I .... . 
I ..... 

•0 
I . .. 

... 

.., 

.. 
• 
0 .... • 
i 
IC ... 
Ill ... • I 

l •o• 

0 

.... c ..• 
' .. 

.... 

.., 

.. 
• 
0 ... ·• -I 
ac ... 
• .... 
I 

c 
~ • • ... 
'-' 

.... 

.., 

'° 
• 
Q w 
i 
ltC ... .. ... 
I 

T 2SC-2 
Table 2SC (cont.) 

... ... 

.., .., 

.. .. 

., • 
ca Q .... • • 
i i ... ltC ... ... 
• • ... ... 
I I 

.., 

.., 

.. 
• 
e • 
i 
"" ... 
• ... 
I 

-= i 

\ \ 

.., 

.., 

.. 

... 
0 • i 
ltC ... 
• ... 
I 

... 
c 
"' 

.., 
"' .... 

.., .... .... 

.. .. .. 
• • • 
• D • • • ... • 
! ! i 

"" ... ... '*4 

• • • '"' I I • I 

I ... 
c 
w 
= -

c 

i 

.... 

.... 

.. 
• 

• ... • 
i 
llC ... 

i 

"' w .... 

.... 

,,, 

.. 
• 
D . .. 
• 
i 
"" ... 
• 
I • 

~ 
• ... -• .., 
"' ~ 

.... 

"" .. 
• 
Ill ... • 
i 
IC ... 
• 
I • 

i .. .... 
c 
Ci 
~ 

N 

N 

.. 

... 

• w 
i 
llC .... 
• ... 
I 
II 

"' i ... 
= 

.., 

"" .. 
• 
0 ... • i 
llC ... 
• ... 
I • 

• ... ... ... .. .,, 

.... 

.., 

.. 
• 
0 ... • 
i 
M ... 
• ... 
I • 

• -.. ... 

.., .., 

.., .., 

.. .. 
• • 
cii 0 ... ..... • • 
i i ... "" "" w 

• • ... .., 
I I 

! I ....... "' ... 

.., 

N 

.. 
N 

Cl ... • 
i 
"" ... 
• .... 
I • 

• 
• 

I I I 

206 

.., 

.., 

.. 
• 
0 ... • 
i ... ... 
• .... 
I 

I • ... .. 
"' 

,.. 



( .. , . . ' .,. ' 
0> IQ 

- I .... I ... 
tit, 
1111 .... 

' .. 
ar: : ..... ... .... 
I I ... 

• I W. 

' ... •C 

! I . . , 
"' . "' . , _, 

I 

•C 
: a: 
I ·-: • 

c 
, , . . ... , 
I Cl . 
' ' : .. 
' I ... 
I •• I 
I IC 
I 
• :l 

' •• ......... ' 
f~~~: 
i!~il .... ; 
IC.... I 

=~~:; 
¥'\ F.. 9i I & 

;;;s-w:g : B ... ,.... • ...... -: .... - . 
:CI - C 
•NO"- I 
c-f'iil • 
.. -01.11 .,._, 
• uwc.i.' 
.. - 0' 
• !•bt: 

I I! 
U U• -· c z: ' 

I ' 

:~ 
I 
I 
• I 

"' W I 

I. ....... .. 
I . 
f I ·-.. 
;~ 
~ 

.... 
;i .... "' . "' ... ...... s .... .. 1 _. .... 
~;c . . 
:SC "" . ..., . •• 
~· .... 
-' .. co .. . .. ..... ~ 

1.~ 
... "'"' ¥ii! -·-MC 

~:%" :: 

r 2sc .. 3 
Table 25C (cont.) 

.... ' • ' 

..... • 
' 

"' . 
~ 

• I 

~ 
.. . •• .... 
1: •• 

. 
I 
I 
I 
I a: -· ,_ . 

&. I -· •• "' ' .... .... 
O• 1: 

,., 

l"'I 

.. 
• 
0 .... • i 
IC ... 
• 
I 

.... .... ,., 

... "' "" - IA .. 

.... ... • 
• • • w ... w • 
i i i : M IC ... .., 
• • • ... ... 

I I I 

·-· i! 
:: I i: ~ ; I 
:; I I j ; 
i: I i :;; I 

.,. 
"" ... ... - .., 

"" ... ... ... "' 
.., 

.. .. .. .. • .. 
• • "' • • 

0 .. 0 0 • • w ... • w ~ w • • i i i i i i 
IC N ... .. "' ... ... ... ... ... ... "" • • • • • • 
I I 

... 
I I I I 

.... 
c § ... I • • I ! g 
~ 

.. ... <J ~ u 
~ ... ..... .... ... ..., u v .. 

\\ f 

207 

.... .... .... "" .... .... .... .... .., 

.... ... .., 
"' M .... "' "" ""' 

IA .. .. .. '° IA .,. 
"' .. 

• • • tll • .... • • ., 

e • a a 0 0 Cl ca Cl ... ! .... .... w w ~ w • !! • : : • • i ! "i i ~ ! i i i • 0 ... .. N ... ... .... ... .... . .. "" ... 
• • • • • • • • • 
I I ! I I I I I 

.... 
I 

.... 
i . . ... 

~·· 
.... 

" I.I ~ ... ;;:; c ; ! .. 
~ ... -i • ... ... • .... ... .. c i c c ... ... • ... 0 .... .... 

I "" ! :: 0 iS I :; I ;: .... ~ -; ! = f ... A: ... "' u 

~ 



( 

( 

o ... ... ..., 
--c ... 
i 

. . •• ' . . . 
I I 

' ""' Wo 

i. .... . ' 
. . ·­' . 

.... 
• 
' ... . • ' 

•• • 
.. ' •• 
I! 

a: -· -· ... I -. 
§i ..,, 
o: 
1: 
i! -· ..... 
Ii 
11 

·-
; 
i .. ... 

i 

T ZSC-4 
Table 2SC (cont.) 

....... ""' ... "' ... 0 0 0 

... ..., "" ... .., ,... Ct • •• • 0 • 

........... "" ... 

.. . . . .. . . ... 
Cl • i .. ... 

S o ca Q o o • o • • • ! • • • w 
I I ~ ~ ~ ~ ~ ~ 

0 

0 0 

; 
! ... 

i i i i i i i i i i i i i 

.,. ... .. ... 

I _, 
Ill 

~ 
• 
I 

... ... 
i 

\ \ ~ 

• ;j .... I .,. 
• c ... 

.... 
·~ 
~ 
;; 
! .... 
"" i i 

CIO 

00 

00 

0 ... 
llO 

i .. ... 

i 

~i ·-::ii ., 
,~ 
... ... 

0 

0 

0 ... • i .. ... 
• 
I 

.. .. .... 
:~ .... 
;~ 

Cl 

~­_.., 
• .... 
O.• 

208 



( 

( 

Xu 

U/ • 
B· • 
SC • 
LN • 
GLS • 

Uni lateral 
Benign 
Spinal Cord 
Lymph Node 
Glands 

T 26A·1 
Table 26A 

A Chronic (12-Month) Oral Toxicity Study 
of £2020 in the Rat via G1v1ge 

Incidence of Neoplasms • Female Rats 
6 Month Interim Sacrifice 

\ \ \'-

209 
89-3499 



( 
... I I 
.. I I 

I I I 

~ 1::0 . ~; ... 
::= ... 1:-. 
e~ ~:~ 
;i I:.-. 
f •:o. 

.... 4 

I:• -. .,. : .,. 
!"" 
IC . •• . ·­' •• I :c 
I I 
I 

:""' •• I 
I t 
I •• 

' 1 ... 1: - .. 
• "' I . .., t. 
• ::iw: • 
io----~ I 

i~:i•: : -a -1 I B-:!W! !i:-:-: 
:;11: : 
.. I 

"'Z'W:g : ·--·I ~1~1: ...... 
........... I 

z:.p, ... : ""'-· • '-'w• • 
• - n' • !:S:.:i!: 

I i: 
U UI -· c z: 

I 
I 

T 26A·2 
Tabla 26A (cont.) 

I I 
I ... 
I I 
I 
I 
I I ...... 
i' .... ....... 
I t 
I 
I 
I I ·-t I 

. ,I '·' .... 

•• -· I 
•• ... . 

I 

•• -· • 
•• •l! 

• I 

. 
I . 
I 
I 
I 
I 
• I 
I 
I 
I 
I 
I ... . 

~ : 
a I 

1:2 : 
W I 

~ : 
..... t 

_,I • : 
~= ~. 
!I 5! 
...,..,.. !If ': g i:{ :x 
••S w: 

... o I 

~' i :: .n•• i: ... 

~ ~ .. • - -
• • • • 
• • • • 
• • • ~ - - -
i ; ; • ! 
! i i ! :5 ac ... ... 
• • • • 
I I I 

... 
I 

I ·= .. : !:? 1·· ........ ~ ~ -
w~·i I:* .., :,c 
-~:c : .. ! -11 ij;,:• ' : !!!! i 
.... ~::ltf ... _, 

;? ~ 

• • 
0 • 
• !. -
i • 

! 
~ ~ 

i • 
I 

tl s 

• ~ ~ ~ -
• • • • 
• • • • 

~ ~ • -! -
; ; ; • ! 
i i i I :5 :5 ~ .. 
I • • 

I I • ii 

s 
~ .-... I t ; ~ c ... ... I Ill! .,. - ... 

2~0 

• ~ .. ~ • ~ ~ ~ .. ~ - ... 
• .. • • • • • 0 • 0 

.. • 0 • • 0 • 0 • 
~ • ~ ~ • ~ • 0 .. • ... - -

• • ; • e • • Cl Cl 1a 

! ... w ... • ... ... . .. • • • • • • • 
I i i I i I § i i i 

:5 IC • ... ... ... ... 
• • • • I • • • • • 
I I I I I I 

... 
I I I 

• • ·" ... 
u 2 • ~ ... ..... ... ~ I • "' • .., • I ::c • ... ... 

£ ?: w ... ... s: .. II\ ... 



( 
N I I 

~ I I 
I I - 9\ I 

~ 
.... 
•• .... .... ... 1:-....... 

e~ 
.. •u •• ... . ... .... 1:~ ; ..... ... I 
,_IC 

1: I 
... I 
~l I V't 

I 

I -I 
•C 
I 
•C 
I ·-I •• I :c . . 
I .... . :o 
I I 

I I 0• 0 OI ~ •• -· -. I I I •• I .... I ... I: ... I :• - •C . "' "' . . I . • ... w. 
.... : .. ~:. 
f~~-:: 

0 • I I 01 ...... -· - I 
. 

i • • • .... •• ...... -· I I I . . • • I I •• ! ·- _._, -... • - t I 

se~v: 
( s ... -: .... e- t I :; =: : ... . 

VtaWV't : , ...... w' 
I -· .. •1· 

- - I . ' .... 
........... t ,_,.. ' 
.. -oc.i , .... _ 

I I • 

$1 
.. . • • • ! I * 

.., 
~ 

! g I ... 
• .. 

i I I • • . 
• • u-.. .. I . 

- 0• 
l~tie: 

I 
I 
I 

I i: • I 
u u' . 
c - · s: • I . . . 

• • . - • - • c • • . 
"' • w I ... I 

~ I 

• ..... . -· 1: 
~- - I !i .... .... 

- I 
Wiii •• •.. U• 

~~ ..... I 

·•S *: -. I -- w: Cl 
" .. - I 

~i- 1: .... -. I :am.:.: .... . !! ; ... 1: ... a: ... • - .... 
i MC I 

I I iJ(~ 11 .... 

T 2&A-3 
T1ble 26A (cont.) 

~ ~ ~ ~ ! ! • -
• • • • • • • 
• • • • • • • 
! ! • • • • • - - - - -
• • • • • • • ! ! ! 

.., w I w !! 

I ! ! ! i I I cs 

i • • i • i • 
I I I I 

I s I I 
I • • I I w 

.. ... "" 5 u ... .:::: ... .., .. ., u u • 

u t 

.. ~ 

• • 
• 
! ~ 

• ; w 
I I 
i i 

= I '"' I w ... 

211 

.. • ! .. ! ! OI -
• • 0 0 • • • 
• • • • • • 0 

! ! 0 .... ! ! .. .. 
; P. e ii iii a • 

* • • • • • 
I I i I I I i 

Jo( .., ... 

i • i i • • • 
I I I i • 

• I 
.,; 

! I 
;-j - G IO - -... ... I I • ... Ill 

I ... I i ... i i ; i i '"' .. ; !I g ; &: .. ... ... 

¥o 



( 

( 

.. . . 
I I 

¥ S:!o •• .... ..... "" .... =:-
w:"" 
'*" :w 
•I: ... 

: ... 
.. • c 
I:• .... 
"' • llt . . ... 

' •C . 
•S 
I ·­. :• 
•C 
I 
I I 
I 
I ... 
I 
•0 
I 
I t . 
:• 

. ~ j i: . ~ ·= • e•t:1: • --··· fl:!~:.. 
SSci:; l 
o ... - •• .,_. 
.::... ' w:s ..... 
~-~:: 
.. I 

"'i'W~ : M'-••• 
~l!!i' ;a- I --.... '-' 
z::~u 

N­
e lolWIL 
• - 0 • !~tJ! 

I I 
"' u 
c ii 

I I .. 
I I . 
' . .... '"' a: ....... 
I I . 
' . . ·­' . 

0• -· • 
01 -· . 
•• -· . 
•• -· I . .. •• WI 

Ii . 
• . 
I 

: 
• I 

• . . . . . . 

. 
' I 
I 
I 

• • . 
I 
I 
I 

1: -· .... .. . -· •• :,c : •: 
w! 
1: -· .... 
ll 
Ii 

T 26A-4 
Table 26A (cont.) 

~- 0 - 0 -
•• • • • • •• 

• 

OD tJ O 0 0 DO 0 

; 
! .... 

; 
i 
'"" 

"' ... .. 
w 

• i 

I\ AA 

... 
c ... 

• • 

• 
• • 

• 
I 

i ... 

i 

.. .. ·­.... . ... 
::a 
;! ... •• .... 

ZlZ 



( 

( 

B- • Benign 
M· • Malignant 
SC • Si'inal Cord 
LN • LY111Ph Node 
GLS • Glands 

T 268·1 
Table 268 

A Chronic (12-Month) Oral Toxicity Study 
of £2020 tn the Rat via Gavage 

Incidence of Neoplasms - Female Rats 
Terminal Sacrifice 

MESEN/PERITONEUM • Mesentery/Peritoneum 
LYMPH/RET. NEOPL. • Lymphoreticul1r Neoplasm 

l 1 v 

213 
89~3499 



( 
... 
~ 

¥ 
"' ...... 
c;.;.; 
... \,II ... c ... 
i 

.. 
S:!o .... "" .... 
I: ... 

' .. ,..., . ' ....... 
I :h-. : '-
... •c 
! : I 

"" : "' '_, . :c 
: IC ·­. I. 
:c 

I I ... 
I I 
I 

' I I 

'"'"" ... I 

i .... 
~~ 

I 

I I ·­' I 

... ' .... 
I 

,., I .... ~ 
... . .... ~ 

N 
N 

Cl 

Cl 

.., 
N 

0 • i 
~I ... 
:,i I 

:5 .. 
I 

_, _, 
c • 
"' . 
w I ... I 

~ I 
I ..... 

!l _, I ....... 
cw 
I"' -' :! ... 

- I ...... 
~: •.. 

li< ~ .... 
~· .. •• 

j: • ..... 
CI I 41 

.ii"- I 1:~ 
~~=. . "' 

'6. ' ... ... - 11• ~ ... ... s -·-occ 

I:!~ ~~I .. • c 
~ : : I 

N N .... N 

0 0 

0 0 

,., ... 
"' .... 

a a • ... • i i ... .. .... ... 
• • 
I 

... 
I • 

~ ~ 
_, 

~ c 

"" ~ i ! ... 
w 

"' N 

• 
0 

,., ... 
Q 
w • 
i ... ... 
• ... 
I 

:,c 

I 

T 268·2 
Table 268 (cont.) 

N ... N N ... ... .... N ... N ... N N ... 
0 • 0 0 • • .., 

• 0 ,,., 0 0 • ... 
.... .., .., .., 

"" .., 
"" N "' "' ... "' .... "' 

0 Cl Cl 0 ci ca ca .... ... ... ... ... It ... • • • • • • i i i i i i ~ c .. "" ... ... ... .. oc .... ... ... ... .... ... ... 
• • • • • • • I i '"' ... w 

I 
... 

I I I I • • • 

,,.. 
! _, 
l./'J 

~ ... 
I c ... I ... - ~ c s "' = ::I g ~ I _, ... 

~ ~ I! "' • c ... .... 

l l vJ 

214 

J:: -o N N .... - N ~ ... N N ... ... 
00 0 0 0 0 0 0 

• 0 • ... 0 0 0 

,., 
""0 .... .., .., .... .., N .... ... ... "' N N N N 

Cl 0 Q Cl Cl a Cl Cl ... ... .., 
It ... ... ... ... • • ! • • u • ! ! ~ i i i i i :s e ... "" ... .... ... ... ... ... 

• • • • • re • • I '"' ... ... ... 
i ... ... 

I I I I I I • • 

~g 
•U ·• ·C 
:g 

~j • ... § 
~ :w = I a :s .., • ... ... ... • - .... ' "' • "' ... • Co i ... • ... 0 ... ... 

I 
... .... .... ... _, 

~ § ! ... ~ ~ .. 
IC "' ... Cl 



( 

( 

-~ 
"' "' ... 
Cl ... 
... ..:i 
-c 
• A. 

: 

.. 
I I 

CFI I 

"' . 0 

~ : "' ~I ..... 

• :u 
1;: -.... 
,,... : .il 

~:. -......... . . _, . 
: "" 
: llC ·­. :• . '"' . 
I .... 
;c:i 

. 
I 

• I 
I I ..,.., 

... I 

I ..... 
~~ . . . . . -.. 

-4 
c . 
"' w: ... 
~ ...... .... _,_ 
c ... ..... 
~· ....... . .. 
'"' .. .... . 
·•llC ... .... 
C• ... i 

~--!.~. 
.,.,~ ... 
w.:~ -·-ICC .......... 
... "'Q 

! 

"' . "' . I 

,., I .... ~ 

,., I 

.... ~ 
,., . ..... 
.. . 

• I 

i~ •: 

... "' ... "' 
0 0 0 

0 0 0 

Q Q &I ... ... ... 
• II a 

i i i 
IC IC IC "" ...... 

T 268-3 
Table 268 (cont.) 

"' .... "' "' .... .... 
0 ct 

0 0 0 

,., ,., ,., ............ 
Q Q • ... ... ... • • • 
i i i 
IC IC IC ... ... ... 

0 • • • 

0 0 0 

,., "" ,., 
N N N 

• • Ci ... ... ... • • • 
i i i 
llC ... ... ... ... ... 

• • 

• • ...... • • 
i i 
IC IC ... ... 

• • • • • • • • • • • i i ... ... i i I i I i I . . I I . . . . . . . 

I 
! § ... ... 

I ... 
u ... • 

• 
Cl 

,., .... 

Q .... • 
i 
llC ... 
• 
I • 

....... ... .... 
0 • 

N 0 

,., ... .... .... 

i i 

;:;; 

,., ... _ 
N N 

Q Q ...... • • 
~ ~ 
• • = ... 
I I 

"' ... 
i g 

·~ .. . .,., 
:f 

~I .. . .... ..... .... 
:~ 

~i .... .. • "' . :It t • ... ... 
= 

N 
N 

0 

0 

0 .... • 
i 
::s 
ft 

I 

....... 

..,_ 
"' 
Q .... • 
i ... 
"" • = ! 

~I .... .. 
""' . "' .... 
•C . ... . ~ ....... 

.a1 
•&; 

~., 
c .... . :; ' i ... 
~ ;: 

... ... 
0 

.... 
"' 
Cl 

~ 

! ... 
• 
I 

Q • c 
:II 

2.15 



( 
.... 
~ : . . - 0\ :o a 0\ .. I 

.... ... .... r: . ...... . -
e;.;,; • : l,,l 

""'° ... .... -'" I ' .... . .... 
; • . ... A. ' ... :c ! . ' - ' ... . "' . . _, 

' :c 
: II: . -
' I Jt 
:,. 
I 

' .... :o 
' , .. 

' -... : ar ' ' 
~ I 

.... I ' :- '"'"" g _. . 
.... I a: i • ... "" ' .... ' 

: r-~w : :i ...... 
' ' •• ' .... :.~. . 

f~~~: , . . ·-... ltJC - I ' ' ~!!~W 

a1 ·-a: ... 
"""c-. ' :;g115 : ... ... -~.,, .!-.i 
oa -
!::i~i 
Z1 -....... o ... c- .... a.. ..... ou .,._ .. u ..... . 0 . 
!lS~ 
! f: 
l,,l .... ' 
"IC i' 

.... .... 
' 

.., ' 

... I 

.., , ... ~ 
""' ... ~ 
• .... 
I 

!: .. ' &. • -. •• u' 
"'' ~: 
1: 
!i .... 
!i 
I! 

• -
0 

0 

0 .... 

0 ... • 
i 
1'C .... 
• 
I 

.., 
3 
D 

i 
= ... 
! .. 

... .... ~ "" ... 
"" 0 0 

... 0 • 

.... ... "' .... .... .... 
0 0 Q 

~ ~ ... • i i i 
"'C "" )( ... .... w 

• • • ... 
I I I 

... 
I i ..,. 
I.It 

;j : _, 
iii = ~ .... "" I .... • .. I ... 

T 268-4 
Table 268 (cont.) 

"' ... 9\000 0 "' .... 
0 .. 000 0 0 

0 ... -oo 0 • 
.., .... ,.,."'"" ... 0 ... .... ... 
0 0 0 0 ID ... ... ... .... ... • • • • • ! i i ! i • N IC ... ... ... ... ... 
• • • • e '"' ... ... 

I I I I I 

~I 
fl~I 
··~· I :;'t; 

I''~ 
... ... . ' ' 

' i • ... :; 
~ ... ... ... 

0 

• 
.... 

0 

= i .. ... 
• 
I 

"' I .... 

216 

0 ... 00 0 0 

0 0 00 0 

0 0 oo 

.... 0 0 

c; 0 0 0 Cl w ~ I i 
.... • • i ! i ! M .... ... ... .... 

• • • • • ... 
I I i .... 

I I • 

:t 
•U 

::t . "' 
:~ - .. ...... § . . .,. 
·~ ::: .... ·-·~·-- g . "' c .... 

!::: • "" ... 
j -- iii ... ... :ic -lS ... •• ~ a 11 ! . .... .... ... e '"' . .... • ... .... ... - ... • i "" ... w .... ..., ... ... . 



( 

( 

B- • Benign 
H- • Mal;gnant 
SC • Spinal Cord 
LN • Lymph Node 
GLS • Glands 

T 26C-1 
Table 26C 

A Chronic (12-Month) Oral Toxicity Study 
of EZ020 in the Rat via G1v1ge 

Incidence of Neoplasms - Female Rats 
Unscheduled Deaths 

LYMPH/RET. NEOPL. • lymphoreticular Neoµlasm 

\ \ ? 

89-3499 



( 

( 

' ' 
' ' "' ' ::o 

... I W 

s: ... 
' •U •• ....... 

!. :~ 
I ... 
I 

.... :• ! . i 

.,. I ... 

' .... 
I :c 
' IC 

• 
c 

I ' 

:~ 
' 
I o ...... ... ' ; .... ' ...... 
I I 

... ... 
c ..... 
"' . w .... ...... ........ 
::II CD 
··::> 
-'"' ...... 
Coe • as ... ..... 
• I 
uo 
~! 

... . 
I 
I 

NI 
I 

N' . 

! .. ... 
• u 
"' ... 
Q• 

j:: 
i::; 

' -. ... 
1:~ 
Co . .. 

... 

Q ... • 
i ... ... 
i • 

••o• 
~:-; 
g:: II 

.,, 

... 
Q 

= i 
"' ... 
• 
I • 

5 .. -... u 

T 26C-2 
Table 26C (cont.) 

... .. 

... ... 
N N 

... ... 
Q Q ...... • • 
i i ..... ... ... 
• • i := . I 

.. 

... 
Q 

"" • 
i ... ... 

... .. • ... 
~ 

.,, ..... 

Q Cl Q ... ... ... • • • 
i i i 
OC .C M ... ... w 

• • • ......... 
I I I 

c 

i 

.. 

... 

0 ... • 
i 
"" ... 
• ... 
I 

.,, 

N 

... 
a ... • 
i • .... 
• 
I 

i a ... 

.. 

... 

• lt 
i 
~ 

• 
! 

I ... 

a ... • 
i 
llC ... 
• 
! 

• ... 
u .. ... ... • ... 
"' ... 
IC 

.. ..... 

N 0 N 

"' I 
! 

• w w 
-' ... 
"' 

... 

"' 
Cl ... • 
! ... 

i 

• ... 
~ .... 

.. . ~ .. 

... ... .... 

"' ... 0 "' 

I • ... ... 
"' ... 
I 

~ ... 
.... • c 
G 

ID 

iii 
.... 
I 

218 



( 

::u .. 
It : ... . . .... 

I 
.... "'I: 

~:. 
- I ........ 

' I_, 
I 

: -c 
' z:.. 

' I lll . 
I ft.'.' 

I 

I'-
: Q . .. 

' I ..,.., 
i' 
... I ...... 

I I . .. 
I -

... .... 
c .... ..... . 
~ ... ...... 
·~"' .. ! 
.J.,. 
.J .• 
c.i • •• ... we •• VO ..... 
....... .... .. 
co 

" . ..... o 
Si.,; 
~:1 .. .., ... .... : -·-IC '"I 
-::~l!t .. 
~ 

... ' • . 
NI 

• 
... ' • 

• 
I •• 

! ... .. 
• I 

~ 
~ 

... 
I 
j 
O• 

Q ... • 
i 
IC ... 
a.i 

I 

T 26C-3 
Table 26C (cont.) 

................ 

. "" 
Cl Cl ....... • • 
i i 
" "" .... ... 

0 0 = ~ i i 
IC "' ... ... 

c 
~ 
i 
"" ... ..... ., 

! i I i I 

"' c ... 
j 

... ... 
0 0 

~ ~ 

i i 
"" "' ... ... 
• • 
I ! 

.. 

... 
0 • i 
"' ... 
• ... 
I 

. . .... 
N 

0 .... • 
i ... ... 

.... 

... 
0 ... • i 
"" ... 

.... 

.... 

N 

... 
• ... • 
i 
"' ... . . . -., 

! I I I i 

! 
v ... 
QJ 

... 
! 
!! 

"' ... 
i 

.. 

.... 

N 

... 
• ... • 
i 
"' ... 

i ... 
s 

..... 
N NO 

• Q ...... • • 
i i 
M IC ...... 

i i 

c • 
i • 

NO 

-o 

NO 

0 
w • 
i 
"' .... 
• 
I 

.., 

0 

e • 
i ... ... 
• w ., 
! s 

2.19 



--
\' 
("' 

~ 

••• PAIH/10l S1S1EM OUTPUT *•• 
Pllll(O: 22-0C1·92 

PAG(: f 
A CHIOllC (ll-MOlllH) OllA\ TOllCIT1 STUOJ 

Of CZOZO IN JH( IAI flA 6AfA6( 
MICROSCOPIC fll0116S --- lllCIDEIC( SUftllAl!y 

SfUOT IUl'f8(1: 893f99 --------------------------------· ----------·----------------------------------------------------------------------------------------
lAll( lllClUOES: --- I UM 8 ( R - 0 f - A I I MA l S • A F f [ t t [ D --· 

5£1: ------FEMAL£------
Sll•f;GIOUP•All;SCl((l•All;W[ElS•All 
DCAlH•A.S.D.O;Flll0-1.M.l;SUISfT•J 

01GM MO fl IO IK IKSCl l PllOI 
61GUP: ·I- -2- ·3· -4-

llUNBU: l -----·---------------------------------------------------·-·------------
ADllllAl 6lAICS .......•................... 

(f(5 ............................... ' 

ltAltDEllAI 6lAllDS ................ . 

........................................ HUSCU . f. 
Slll .......................... . 

··R-IASAL CELi CAIClllOflA 
-·M·flllOSAICGMA 

MM!MAlt ............................................ .. 

l '""" llOO( ........... - . . . ............ . 

.................................. - ......... . 

#fMl£1 Cl.MllCO: 

IUtl(I lXMilU: 

IUl8£R £lMl1[0: 

ltUlllEI (UltllfD: 

l\JM8(1 CIAKll(D: 

llUlllU DAMI 1(0: 

IUll[I ElM111£D: 

llUlll[I l.IAlmllCD: 
UIS 

90ll( . - ................................................ llUMl[I (IAlllllED: 

l 

z 
z 
l 

2 
l 
0 

2 

I 

I 
lTMl'llO/lll .ltOPl ...................................... IHlll{I UMlllO: I 

--M-MAll611A111 LTNPHDMA/LTMPllOCJ11C LEIJr:EMIA I 
- -11-GIAllUl.OCU IC l£11C£111A I 

l 

2 

z 
2 

l 

2 • 0 

z 

0 

• • • MCOIAS1 llUK ........................................... lnlllll CIMllCO: I I 

PUICAIOll#I :· .......................................... UICI UMllCI: 0 

OIArttlMilC ............................................. llltl(I UMUIED: 0 •• (llO OF llSl •• 

I 

0 

z 

l 

z 
2 

l 

l 
0 
0 

2 

0 

I • I 

0 

• 

4 -
• 
• 
4 

• 
4 
0 
I 

4 

0, 

0 

0 

0 
0 
0 

0 

-

.... ., 
c:r -.. 
N 

-t 

°'N 
n~ -· n,. 
0 
:I 
~ . -

N 
f'\.t 
0 



( 

( 

lex 

U/ • 
B/ • 
SC • 
LH • 
GLS II 

Unilateral 
Bi lateral 
Spinal Cord 
lymph Node 
Glands 

T 28A-1 
Table 28A 

A Chronic (12-Month) Oral Toxicity Study 
of £2020 in the Rat via Gavage 

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

238 
89-3499 



< 

~ 

-

••• PAJH/JOI SfSJ(H OUll'UJ ••• 
ptlll[D: IZ-OC1-92 

PAGE: Z A ClltOltlC (J2-llOll1H) OIAL JOlfCllf SJUllf 
Of EZ020 II JH( IAT VJA 6A¥AG[ 

MIUOSCOPIC HIOlll&S --- lllClllUC[ SllMIW!f sruor ..,.El: 193499 -------·----------~--------------------------~-----------------------------------------------------------------------------·--------
··- I UR It l ·II f • A I I II Al S ·A f f EC J E D --­

SU: ------rEMlf--·---
lAIU llClUDlS: 

S(l•f;6IOUP•All;SCl(ll•All;V[(lS•All 
D(AJ,..l;fllll•r;SUIS(l•f 

GIOUP: -l- ·Z· ·3· -4-
01CiA1 UO fll0116 DfSCIJrHOI lllN(ll: IO 18 lO 10 
--------------------------------~--------------------------------------- -·-•• •or If LIST •• 
UAll ................................................. llUlfl(I [INlll(O: 

C[HICAL SC ...........•................................ IUlll(I llMlllD: 

ltmACIC SC ......... ······ ............................ . llJll(I UMJl(D: 

llNAI SC .. £.... . . . . . . . . . . . . . . . .................... lllll£1 (UMll[D: 

l(IY( ................................................. IUll(I (IMlllD: 

HUil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . llUtlH EIAIUl(D: 
- ·llYOCAIO I tM: HlltORlllA6( 

SAi. IYAIT' 6UIOS 

AQelA ..... 

........................... ·-· ..... ······ 
., ........ - ........................... . 

llACHU ........... '. ······· .......... -- .......... ··-· .... . 
[SOftlMiUS ................... - ................. ··- ... . 

-· CIMllED: 
IUll(I UMl•CD: 

111111(1 UMllH: 

llUlllU UMll[D: 

Lll«iS ................•.....•.......................... I.Cl (IM:llfl: 
··CMIOlllC llt(ISllllAl. Pl(UllOllA 
--~StlOI 
• ·MElllllllA6( 
--(llf'llT'S(llA 

MlS(ll[llt LI:_ ........•..........................•.... IUlll(I DMllCD: 

MfDIASTIUI. LI .......••••.•.•.•.•...•••............... MMl[I UMlllD: 

1......Js . . • . . . . . . . . . . . . . • • • • . . • . . . • . . • . . . . . . . . . . . . . . . . . . lnNtl llMUltl: 
--CTST(S) 
·-l~ID CELL Alllf'llT 

SPHEI . . • . . . . . . . . . . .....•...•........................ llUMl(I UNlilED: 

1 IVll ................................................. llJll(I EIMll(U: 

! " 
h1 

II 

10 

10 

It 
J 

II .. 
IO .. 
ID 
I 
I 
I 

' 
10 

10 

' J 
I 

Ill 

IO 

0 0 10 

I 0 IG 

• 0 10 

• 0 10 

0 t 10 

• • .. 
t 0 D 

• 0 10 

• D 10 

• 0 10 

• D 10 . 
I I 10 
I 5 I 
I t 0 • I I • , 

' • 0 lO 

0 n ' • 0 II • D 3 • Q 0 

• a 10 

1 0 10 

-

.... 
g. -• N ..... 

~e -· ftN 
0 = .... . -

N 
w 
cc 



NDA-828698 FIR" ~EISAI A"ERICA 
TRADE NA"E :ARICEPT ORAL TABS S/18"0 
GENERIC NA"E : DONEPEZIL HCL 

6 OF 1 



( 

( 

.... . . 
lft I I 

I t t 

• 11: 
~.., i ' -I 

" .... !. tw l!5 I .., 
f 1:-. i : .. 

... 'c 
I:' 
- I U\ I "" I 

I ... 
I .... 
I •• I ·­I •• I 

:• 
t I 

• I ... 
I •• I I I • I • . ' .. -· -f f I I 

I I j : il~.' ~ ' .. : . 
•lit I •t 
: ... ltf~:. 't''l" ... ' :lw:• ~ 

• • • 
• • • 

T 21A·3 
Table 28A (cont.) 

_. I I I I I 1• I 

• • • ..... • • •• • • 
• • • • • • • • •• • • 

i~s* : : : .!. ! ~ ~ ~ • • • • • • • 
i .... -: I I I I ""_ ... "I 

~1=.-7 l t I: 
""'i'WMI : 
! --·· ' 

..... : 
) --: 
=~z"": 
ti;~~u I 

= i*I i 
- I c •• 

I 
I 
I 

i! 
I 
I 
I 
I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' I 
I 

' ' I 
I 
I 
I 
I 

' I 
' I 
I 
I 
I 
I 
I 

1: -· .. I ... -· at •: - I 

1: .... ' 1: - ' ~· I 

1: 
I 

Ii 
61 • 

; -I 
i 

I ... ..., 

I 

- -. , 
I I 

.. 
I I I - - - -I I I I 
i I I I I . . . 

. . 
' . 
. 

. 
' . ' 
. 
. 

I I I • ... ;; • .,. 
• I I I I I 

\\ 

- - -
I 

.. .. .. 
~ I I I I I I -- - i • I -I I I I a s I 

I I I I i i i I 

.. 

• lft 

:1 .... 
ll 
~i 

I I I ! 
. ... 

I I I !' I .., 
! I "" 

.., 
"' .. "' 

Z40 

........ "' ... -

• ••••• • 

. -···· . .. ..,..... . ... -.. 
I • ; • ... - ... 
I I I 
i i • 

I 

I -:11 ... . ...... = 
:11ei 
•W e ... 
: .. 3i ! ~Ht~ . 

I I I' I I I .. I ... .. 



( 

~ ; : 
w s:l~ ' s:.., 
:::. I:~ 
~, .. ,-i~ ... I . . ... ... . 
I : ... 

t'. : .. ••I .... ' ""'I""' I 
I -4 
I ... 
1. 
I ·­I 

!• 
: .. 
' I 

' I ... 

T 28A-.4 
Table ZIA (cGn·t.) 

I
', D 

'I •• • ·- •••• ·- .............. -- •• '' .. -· - - .. - - .... - ..... -I t t I 

I:! : I •• e •• e eee •O. ae •••••• --· -- --·P. t .... fill .- I I :• ,. . 
.~ :• f ••••••••••••••••••••••• -- --. - ~. ' ' . ' I ·• ... -· 

- ~ • '. f 1:•1 : I : I • ' • •• • ·-- ... ... ... .... • I I • ... ... _ ... _ •• ..,~ t 1 f - ._. I - • - - iiilii • ._ 
.... : I •I t 

~~.i!! aa i/ i l I I .. . . ' 

~, •• i ; .. ·• -11 • 1- I a ... 1=: I 

~i•l I i : 
- f t ' .. ' ' ' 

I I ' 
I I • 
I I • 
I I • 
I I • 
I j • 
• -' • I 

: f : . 
B 
w .. ' '"' I: f-r cl 
ii ii 
""' . , Will,, ' 
~,. w: .... 1~ ! i: 

I "' - · ·• ... I 

i"t! 1! 
... I 

i~· 11 - . 

I I i I I I I I I 
I i I i i I I I I 

' . 
' . 
' ' ' . 
' ' ' . . . . ' . . 
' . . ' . . 
' . . ' . . 
' . 
' ' 
' ' 

i ; 
! ! 
I I 

Z41 



( ... 
"' ' ' ' I i.;. ... 

" . "' ' "'" ::: "" 1: .... 
ii 

.. •U 

i:w 'lio 

i I 
I .... 
I i: .. 
I I .. ' ""' ' ......, I 
I .. 

' ... 
I •• • ·-I •• I : .. 
I t 
I 

' ... 
I :• I I 
I I •• ' ' . •• I 

... I I , .... I I 

i !• ... '"' i' ... . . 
I lh I ... . . i .• ...... .... ; ' I I 

... 1 • I i;a.:: I 

• I 

I -
••• -:I 

I I 

--W· ;I ·-I 11 .... I 

( I 

~ I: I 
I 
I .... !"".ll°t I . '. ... I 

... ~i: 
JI ... I 

i==i'"': . :~1: : j• l 
... ' .. •• . 

I 
I . 

... 

' a 
~ .. 
f-; ..... 
~I ... . , .. 

~,i 
I ~ ..... w ., 
-~-... ~i 
!~ 

•• .. . •• 
' 

• • -· I 
•• -· I 
•• •• .. I 

I 

• • I • i ... 
• 
I 

•C ·-'""' ... 
;5 ! 

t :r . •• ; . ... 
w i :g 

• w ·• I :-! -I .. ' 

""' I: I I:: 
I ~I .... 

•• 

•• 
•• 

• • I 
• 
I 

:1 .... 
:1 ·-• •1ii!i 

.! ..... 
:w• ... 
•Ullt 

5,;~ 
I·! .. 
Ill .., 

T 28A·S 
Table 28A (cont.) 

242 



( 

( 

~ 

U/ • Cni htt·ra 1 
B/ • Bi11t1ral 
SC • Spinal ~ord 
LN • l.Y9oh Node 
GLS • Glands 

T 288-1 
Table 281 

A Chronic (12·Month) Oral Toxicity Study 
of E2020 f n the Rat vf 1 6avag1 

Non·Neoplasttc Lesion lncid1nc1 • F1111le Rats 
Termtna1 Sacrfffce 

MESEH/PERITONEUM • He11ntery/Ptriton1um 
LYMPH/RET. NEOPL. • lympharttfcular H1opla1• 

\ \ ?:''1:: 

243 
89-3499 



( 

( 

N '!" I I 

~. 1:.:. 
~ : ... ;:..., I:_ 

51 .:~ 
i i!: ...... 

I! . .. ' 
"' ' "" I 

I .J . 
•C 
' •• I ·­' :• 
:• .. 
' : ... 
•G 
• . . 
' •• 

i -11: 
... IS . "' ' . I I. • ~ \N t ·= w:• r~I•:: 

i ; .. -: I --"'· !~:7: 
~I~: ~ 
.... I 

"'i'WKl : 
, ...... I 

! l=i: 
I - ' N!W. I 2:. w: 

- I 
a UW- I : 1·~ l 

c •: 
I . . . . 

I I •• I I 
I 

' I I 

"""" f' ... W.N ' . 
' . 
I I ·-. ' 
s1 

NI 
NI 

I 

.., ' N• 
I 

n• NI 
I 

"'' ..,, 
"I 

i! 
' ' . 
' 

. 
' ' l 
t 

al e: -· Qi •: '* : • • • • 

!.':: 

• 
• 
:: 
; 
I 
j 

i : :;; : .. ,_' 

.... .... 

• 
• 
~ 

; 
I 
i 

... : ..... ~ 

1:•: = 
1l&i i 
1::1 :=I 

... ... 
• 
• 
~ 

• w 
I 
i 

T 288·2 
Table 288 (cont.) 

N s:: ..,_ 
!':! ::: N ... ... ... ... .... 

• • eca • • • • 
• • •• • • • • 
;l .... "' ;l ::: ;;: ... .., ... ... 
; ; • I ; I ; • I A i I ! 

,.., -~ I :1 "" 

i I • i • • I I I I 

; I ...... 

\\ Q(lk 

t: 4 4 

N ........... ._ N -- ;:w .. 
N ... ... 
..,-·-···· - •• • •• 

N-·--··· • -· • •• 
~ .... -...... I:! ~- t:•"' 

; • • D • • .. - .... 
I I I ~ 

I I I • 
I 

I 



( 

( 

I I 

' ' 
s:!~ 
~ .... 
1: .. 

I 
•• itU 

I.!""' .... 
I .... 
• .. • c 

I: . 
... I "' . ..,. 

I 

' ... 
• :c 
:s ·­' :• .. . ' 
' : ... 
•O 
I 
I I 
I •• .... 

! il: 
• "' W't I : 191W: U ... :.w:• 
f!:~·: ; -a - . , 
•~~w: ·-I .... I 
WS ..... t I 

~-=:: ... ' 
..... !'J ~ 
, ....... I 

-l!il 
~. - -· ~ ._, ....... 
z:au: 

: i;I: 
• s; 

I I •• I I 

• : ' ... '"' i' 
... I ....... 

I I 

I . 
I •• 

' 

"' ~ • 
:2 ... 
~ ... 
1 .. •• 
~i "' .. 
i~ 

.. • 1 ii; --
"~' -·-.... 
ill(* -

... . 
NI 

• 
.., . ... ~ 
.., ' ,.. . 
.., I 

.... ~ ... •• 
11 

• 
I . 
' I 
I 

' • ' . 
I 

I 
I 
I 

• 
' I . 
I 
I 
I 

1l -· .... 
a, I -· ;: •: 1: 
i! - · ... I 

!~ 

11 

s:::-N 
ODO 

••• 

""--"" 
• • 
~ 
i 

·-·• :1 
:a: 

r 2as .. 3 
Table 288 (cont.) 

f\t111110-..-• ;:;: ~· ~ .., ... ........ • • • 
N•oo•e • • • 
..,,,.,.. .. _ ... "" ... ... "" ... N 

• • • • r w • • i ~ ~ ! "" w w 

• • .. • 
I I I 

.. 
I 

~ t !!! N ~ s::-... 
• • • • •• 
• • • • • • • 

"" 
.., N ... ... ..,_ ... ... ... ... ... ... 

• ; • • • • w ~ ! ! ! 
i ! ! ! ~ ! 11!1 .... u ... '"' • • i I I i I I 

:1 
i 

I : ~:c 

~ 

-
• 
.., 
N 

• w 
i 
~ 

i 

I I ~ I ~ :! 

i I i i i i ! I 1~ ! 

\ \ \\,b 

245 

... ~· s:: N N 

0 00 o:ICI 

• •• 00 

.., ... _ 
""-... .... ..... 

Q .. p 

~ • ! 
i ! • ~ :;j ..... 

i • • 
I I 

. .., .... ..... :1 :1 
:i '.i .... .... ·• ·• ·• .. 
:1 :1 .... .... 

• • 
I I' 5· ... w 

= .... lj "" 



( 

( 

> I 

I ' 

:: : .;_ .... .., .... 
I! .. 
"1\.1 
., I 

""11:: 
I ..... 

' ... c 
j: I 
,_I .,, : ..,., 

: ... ,, . :s ·­' , . . 
: "' 
' I 

' ' ... I 
•0 . 
: I 

• Ill 

I 
... : ... i I. 

... : c . ... . 
: •lw: • ::.w:• f ~:J:S: : ,_a ..... ) I 

8-:!W: .,._. .... . ...-s--'. :;51; ; ... ' 
"'i'W~; ;n••• ..... -: 
.... - I .. _, .. ..., ..... ' 
i=~l.l: : l;i: 

.. i 

I I 

I " I I 

' . 
I I ... .., 
i' .... ...... 

' I 

' I 
I I ·­' . 

NI "°I I 

..... 
N• 

I 

.., . ..... 
I 

.. ' • • 

I! 
' ' ' • I . 
I 

' : . 

. 
' 
' 

~ !! 
.......... t .... ' ........ ' 
-.iw • • ., ~: 
~~ •: 
a• w: 'Ii - ' 

i"'I- • : .... - I . -.... . 
w~i 1.: -·-
!;; 11 

T 288-4 
T1ble 288 (cont.) 

-·· N . ....... . .... _ 
•• ......... -..... .., __ 

e • • • w Iii 
~ i ~ 
i i i 

Ct Ct • • I I 
= i i 
I 

t l (_(.( 

"""""" "' 

,,. __ 

:::· ... 
Q 

w 
! 
""' 

i 

24 6 ' 

. ~--... .. .. . .., ..... _ -· .. 
• • • ! 
~ a 
i i 

I .. • ""' , 

... ...... .... 
0 0 G 

• • ! 
~ ~ ~ 
i i i 



( 

( 

N ... .,, 

I I 

' I 

S::a 
... I ....... c:-
•. tU 

• I ....... 
I : ... . ... 

I 
.. I C 

! : . 
vt I V\ 

I .... 
I 
tC 
I 
•C 
I ·­' •• . "' I 
I I .... 
' •O 
I 
I I 

:. 

! 11: . "' "' ' .. ~ ID 
.... \MI ,..!:.,w:• 
r~sw:: 
~" - t I 

s=~~: a.- I 
g,., I '"'i.,_ I I = =:: ... ' 
"''i'Wta : 
IC~t-•t 

!! •• -.: 
.... - I 
• t ... I 
"'""NO .. I 

:=.!»u : f::i- I 
• uw• • 
• - QI · 1~11 

U U I 

"' it 

o I I. 
I I 
I . 
I I ...... 
-'I 

I .... 
'"- N 

I I 
I 
I 
o I ·­' I 

.... .... 
I 

f"I I 
NI 

I 

.... .... 
I 

.... 
N~ 

.. ' •• 
Ii 

' I 
I 
I 
I 
I 
I 
I . 
I 
I 

.......... 
N 

0 • i 
IC ... 

i 

T 288·5 
Table 288 (cont.) 

• •• 
••• ..... ... 
• • I 
i 

DO • -··· .. . --·· 

. "' ! 
:;; , ... :a 
•U ........ 
:!! w.._. 

:! 

!1~81 ......... . . '"' 
:ii1; 
:~Ii 
• i I t 

o I I 

~.-..-- .. 
•••• •• ..,_.. .. 
0 D w w 
i ! ... ... 

i i 

•• 
•• 
•• 

; 
i .... 

i 

. "' :v; ·• :s 
:tt 
·• . .., ... 
: Ii 
•I . 

••• 
000 

NNN 

ca w 
i ... 

i 

"' I ... 

247 

00 ,.._ 

•• •• 
•• •• 

• w 
i ... 

i 

..... 
• 
~ 
I 
M ... 

i 



--
(0 

('\) 
ro 

'* 

IAILC lllClUO(S: 
SU•f ;GIOIW•All; SUEU•All ;WCU:S•All 
DUIH•l.FIM>•P;SIA!IS(l•T 

OIW AllD Fl 11111!•6 DE 5.U IP11 Oil 

•• flllR PIUIClllS 'Mil •• 

-· 

••• PAlH/101 STSl(R OUIPUl ••• 
A Ctll<NllC (ll-MOIJHI ORAL IQllCIJT SIUOJ 

Of [2021 11 111( IAI flA GAfA6[ 
IUCIOSCOPIC Jl•DlllGS --- IM:IDUCE Sl.ltMART 

PlllllD: 22-0Cl·92 
PAGE. ti 

SlUOT IUlll[I: 89)49' 

--· • u" BE I - 0 r - A I I "Al s - • r F ( c ' ( 0 -·· 

5 (I : · - - - - -HNAL ( - - - · • -
GIOUP: -1- -2- -3- -4· 

muNIEI: 23 23 23 22 

UTl(lllllY ........................................ . ..... [JMllH: 2 
I 
D 

D 
D 
D 

D 
0 
D 

3 
--OSSEOUS HYP(l'1.ASIA 
- -ACUT( llflAMAHOl/l(CIOSI S 

LT"'"8/IU. •~IPl . . . ..... . 

NUU/PUr roili"' . . . . . . . ............................. . 
--FAT ICtlOSIS 

PEIJICAUIUN ... 
•• C•D Of LISI •• 

IUllEI UMllED: 

...._. UMlllED: 

..... UMlllED: 

• • 
D 

D D 

0 

0 
2 

D 

c 
0 

Cl 

----

-t .. er -..... 
NN 
CCt CCt 
CDCD -· n °' 0 
;:, .. . -

N 
A. 
(\"· 



( 

( 

U/ • Unilateral 
8/ • Bilateral 
SC • Spinal Cord 
LN • Lymph Node 
GLS .. Glands 

T 28C·l 
T1blt 28C 

A Chronic (12-Month) Oral Toxicity Study 
of £2020 in the Rat via Gavage 

Non-Neoplastic Leston Incidence • F1111le Rats 
Unscheduled Deaths 

LYMPH/RET. HEOPL. • Lymphoretfcular Meoplasm 

249 
89·3499 



"' ' I ~ - s::~ l!' ... ' ..... _ 
.... rd!-........ 

e~ 
I I.I .... ........ 

..-c 
x:~ ... 

r • : It.a. 

... '"' !: . -. 
..... '"" . 

!-' :c ... . ·-. :• 
: "' . . 
I : ... 

0 

• 

i ... 
! .. 

IE . "' "' . .. ~ .... • . 
-cu • __ ... , 

l~~~: 
IJ!!""JI( _, 

S~!!~: 

( --- . C-' : 
--; ... t 

- C• ' ...... . ,.. . 
... z~j: 
S"'"'"' , I -· - ... - - ' a: i - • 

:c~2~: ........ o...,, .,.._' ..,.. __ ... 
- Cl• 
Sg~: 
! i: 
u U• .. •• 

' ... 
' ' ' . 
l I .... .., 
i' .... 
~~ 

: . 

aa 
UI 

.. . . . 
N' 

~ 

... , 
• . 

... , 

• ... 
I 

~ 

I . . 
!! ... . •• -. •• Y• "'. 

•D 

ND 

,... .. 
... o 

• rt 
i 
"" .... 
Ill 

I 

. ... 
·~ .... 
: ii . ... 

~: :~ 

':: '§ 
i:::; '.~ 

... 

... 

.... 

e • 
i 
"" .... .. 
I 

... 1-l; :1 : 
• ·U U 

I i~!!:;: 
: . i ~ 
'. v 

T 28C·2 
Table 28C {cont.) 

.. ... 
N ... 
N N 

... ... 

• • 'It 'It 

! ! 
"" '"' .. • 
I I 

l..i 

~ "' 

I i - ... 

... 
,... 

... 
N 

• r 
! 
'"' • 
I 

... • • • 

... .. •O 

... ... ... .... 
N N N .... 
N ... .... .... 
• ca 0 ; w w w 
! i i i .. .. ""' "' w '"' "" • • • • 
I I I I 

i • 

250 

,._ .. ,.,..,_."" ___ .. ... "" .... ...·--··-·· N NN .... 

...... NON--••oo .... ..,._ 
N 

.... "'··-····- N ..... 0 

• • 0 • • w w ... ... ..., 
• • • ! ! ! i i 

" oC ... ... "" .... ... 
• .. • • • 
I I I I I 

. .. 
~i 
.i 



-::::::.-

;:r-­
~ 

~ 

~ 

-

••• PAIK(101 STSi[M OU1PUl ••• 
P1111f£D_ 1l-DC1-9l 

f'A(j,[ l 
l C,_OllJC (ll-... fBJ llMAl TOIJCllf SIUDT 

Of [2021 II t• RA! '!U GAUGE 
•ICIOSCOPlC fll81.as --- l•CIDCICC Sll'l'.ll1 

STUDY tNMU. 89309 ----·---------------------------·------------------~------------------------------------------------------~--------------------------
--- I IR I [I - 0 f - A I 1 "l l 5 - A f F ( C I £ D ---

5£1: ------f[INAL(------

IMLI JICLUDES 
Sll•f;6'0UP•All;set((l•All;Vl(lS•lll 
DUJM•A.S.1D.D;FlllD-,;S.S[f.J 

~: -1- -z- -]- -4-

Ol{.U MC Fil IOI 115 If SCll PT l• 91J19(1; ? 
-----------------------·--------·-·--------~----------------------------
SPl[[I ....... - - _. __ . __ .. _ .. _ ......... __ 

--llllAMIDUllllT ltCINAJOf'OICSIS 

Lr•£• . ____ . __ ....... __ .. _ _ .. _ .. ___ .... _ ... _ .... _ .. __ 
- -Ca.6(5 JIOI 

llOll SHiii .. 

11111( Hl'IUI 

_,.(Ill 

MllOW SfUIUI 

Mnov ,r £ltlJI 

IWllCN Rll 

SIOlllAtM . - ... - - .. - - .. - . - . . - . - ... - .. - ...... - . -
--fOS~SIOIUCll:SQUNIOuS C(ll lll'tP[lf'lASll 
- -GLAJIOUlltil lllUCOS.lb.CUIC llHMMllJIOl/IECIOSIS 

DIGllW' 

PMICIUS 

.I(.,.... 

IU91 

CU9' 

- - . - - .. --.. - .... --............. - . -- - .. - ...... . 

.............. - ...... - ... ·- ... -- ........... ·- ·-

...... ,. ................... ··-·· -- -- .. - ·-- .......... --
COL• -- _ ..... ,. ..... -· .... ··-·······-- ··· 

--LUlllCl:l(ltAJOIES 

l[t1 ... - . '". - ........................... - - - .. -
--l\Mtt:l(MllOO(S 

TOltGUC __ ... _ ... _ . _ . _ ........ _ ... _ .. _ ...... _ 

111111(1 CUMll(lc 

'-fl llAflll(D: 

~I EIMlll«I: 

...Cl (Ulll.D: 

-(I UMlllH: 

~IU .. llH: 

.... (UMlllH: 

IUMIU llMllH: 

.... u (JtMJ•ED: 

111111( I E IAlll 11(1 : 

llNll U»Ulll: 

-· (;Ulll1.I: 

-· DMllH: 

-· UMllED: 

l 
l 

2 
D 

z 
l 

' 
'I 

l 

• 
l • I 

z 
2 

l 

l 

z 
...-1 £Ullll£0: l 

0 

... u UMllED: 

-I ElMlllD: 

l 
) 

z 

2 

z 
a 
l 
z 
z 
l 

I 

l 

l 
I • 
l 

z 

l 
I 

z • 
z 

2 -·-
2 
D 

l 
I 

l 

l 

z 
2 

l 

l 

l 
0 
II 

z 
2 

2 

l 

z 
l 
I 

l 
D 

l 

.. 

• I 

• 4 

• 
• 
l 

.. 
• 
J 

• a 
0 

4 

• 
4 

• 
• 
.. 
I 

4 
I 

• 

--... 

-I .. 
er 

• N-t 
C»N 
00) 

n -· nw 
0 
;:, ,... . -

"' (.T, ..... 



( 
.... 
OI 
' 

~ 
I ... ..... .... 
-~ -c ... 
r 

••I U . ' 
i:= 
.. I ... 

I 
... IC 

8: . .. . 
V\ I V\ 

I 

' ... . 
I tC . 
'II: . 
' -I •• 

c 
I I 
I 

' ... 
I 

:• 0 I ... 
I ... 

' ' 

• f "' t ... "" . 
~I I 

I 
..., I NI ... ,,. . 

I I I 
I 

I I t\I I ·- . I I I 

ii Ii 
' 

_, 
~ . 
"' Ml ... 
~'i ..... ...... z !! - ' -' &. I ..... -. ..... •• ;i l:iC: • ...... ..... i co 

" . "'•a I 
I "' . 
... ~~ ... I 

I 

~~· 1: - .... Ct .c..: I 

-:::~• 11 :l -

T 28C-4 
Table 28C (cont.) 

.,_,.,_ ...... 

NOO- ,.__ __ 

Q 

w 
I 
~ 

i 

.... ·• .... 

:i 

"' ... ... ... 
I 
u ... -I 
:( 

a • I 
::5 

i 

:! .... 
: I:! . .,. 
. ... tC '-.. ... . ... ·-· .... t' . ........ 

:'II~ : :a:a:: 
-..,,:: . ., ~ :t 
·-"'~ ··­:!:15 ~;: 
:•Bl ·~! 
·YU• ••Iii .,.;;;,;; .. ~. 

... i t i !I I 1 
Wt t I ~ I I 

I w 

\ \ 

! 

' \ 

\ 

NO ND ND -ea 

........ .,._ 
a w 
I .. ... 

• • I 
:5 

i i i i 

·-"'' 
~i 
·W ... 

"'• ... ' 
- I 

= g 

•C ·• ·-:1 
:1 . .. 
s 

~· -.... :; 

.... 

. "' ... 
tC "r' •• 
i 

li .... •• :r 
:; 
: =-
'"' •C 
:c •• .... . ... 
:; 
. "' 

- .., .. ·--

N 0 N-DO 

; 
I 
t1 

i i i 

I 
m 
• 
i ,_ 

·- ...... 
........ 

NO "' N 

N N 

i i i 

.... 
·~ .... 
:~ 
:5 
:::ii ... 
·g .... • ..... 
'"' .... 
•C ·• : r.t .... ,,_ 
':t 
;~ . ... ·• . ' 

"' ... .. ... 

I -• ... 
0 

! 
... 
j 

252 



,,.---

---c:, I' 

{.-
L- ,. 

t-.,), 

~ 

-

••• "AINIJ:Q:t SfSJ[ltll OUJ'VJ ••• 

0 
fllll[9: 22-11(1-92 

Pf4(: S 
A ttllOlllt lll-~1M) a.Ai JIDJCIJf S1UOr 

Of [lilt II 111( IA1 t IA fiAH6( 
MICIS'SCMIC fl8tt•s --· lllCIDCllCE SUllllQY 

STUil IUNICI: 1934'9 -----·--------------------------·-----·------------------------------------------------------~·------------------·------------------
rAll( llCLUIKS: ·-- • ~~I r • - 0 r - A. I "A l s - l r f [ c i I D --­

S(I: ·-----f[llA,lf-·----
SU•F ;MOUl"•AC.l; SCICClfor.AlL ;W'C&S•All 
ll(•IN•A.S.l.O;FJ ... ,;SUISfl•l 

~: -1- -l- -l· -4-
Olga MD f 111111' Of SU l"1 IC* 

---~-----------------------------------------------------------·--------
IJINEI: Z Z l t 

SCll ..................................... , ..... . ... -.Ct UUlllU. 1 l 2 4 ·-ACUt[ llflAfllallOl/llCIOSI> 
t • 0 ! ....... , 

............................................ -(I CIMl1£0· 1 l 1 • -·"UCIDCUU 
I • 0 ' ll ..... IOO( ·•········•·············· ................. llllSEI CIAMll(•: I l I " --l11W'HOll C(ll lR'ftlf\lSIA • • I • - -l'UW CUL HYPHf'lAS IA 
I • • • £MS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . llW9ll EJMlll(I>: • l • I - ·W'-11 CUL ll'ffl[IPUSJA • J • • -... ,. .................. . . . . . . . . . . . . . . . . . . . . . . . . . -· UMlllCD: • • I I 

l fllfl'llQ/I( L llf:OPl ....... 
. . . . . .................. --· Cl.MlND: I • I • llCGllSIJ.._ ............... ...................... [UllJlll': I • I • • ·ICUl( llfUlllAJIOll • • I • ·-fOl'Cl51 llAJ(IJAt • I I • ~c;.ac.,.1 .............. . ................... ...atl fl#IJl[O: • • 0 ................... 

. ... - - - . ~ .. - - .. - .. ..... (J.#lll[t: • ~ I •• r• • usr .. 

~ 

... g. -• N-f ....... 
1(A 

r") -. " "' 0 
:s ,.. . -

N 
Ul 
w 



3 MONTH P,O, IOXJClIY IN. DO~ 

Beagle dogs were originally scheduled to receive doses ofO. 0.3. 1. 3, and 8 ma/ks/day (in 
captU)ea); however, due to deaths at HD durina the first 2 days, animals were reassianed to the 
following doses, (Underlined dop are those IW'Vivon at 8 ma/kl which were mutiped. Al10 u 
indicated, 2 controls and 4 at 3 mg/kg were kept for a 5 week recovery period): 

Dose 1!0Ul? Sex Animal No. 

Control Male 7153 7154 7159 7160• 

Ftmalt · 1648 1653 7657 7655 .. 

E2020 0.3 !T\g/kg Male 7149 7156 7161 
Female 7649 7661 7665 

E2020 1 mg/kg Malt 7147 7155 7158 

Female 7645 1646 7658 
E2020 3 mg/kg Male 7150 7152 7157 ZJ.d• zui· 

Female 7656 1659 7662 zeii• Uil• 
E2020 6 mg/kg Malt V1S 

•; Animal1 scheduled to be maintained undOHd for 5 wHks after 
completion of the treatment period for recovery tudng. 

Origina1ly. 10 doas were to have received 8 ma/Jcg; of these 1 died 7 houn after the first 
dose and 4 died (including I F sacrificed in extt;mis) 3-24 hours after the second dose. Si1111 prior 
to death included salivation, fasciculation. tremors, and convulsions. Blood chemistry wu done in 
the F which was sacrificed and showed elevated ALT, AST. LOH, CPK. AP. LAP,OOTP, BUN, 
and total bilinabin, and low glucose. Postmortem exam in these dop showed. grossly and 
micro1copically, extensive subendoc:ardial hemon'haae in the left ventricle and. micro1copically, 
myofibrillar degeneration in left ventricle wall. papillary muscle, and seprum; it wu stated that the 
lesions were mulrifoc~l and showed very aliaht eo1inophilia of tho myocardial fibers. Similar 
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chan1cs were seen in dop which died in an acute toxicity study: u cliacusacd in the "Acute 
Toxicity" section (above) they were considered to be secondary eft'ectl oflethal, hypoxic do1e1 of 
the dJua. 

There were no drug-related clinical 1iana at 0.3 and 1 maJka. Fuciculation and tremon 
were seen at 3 and 6 mafka; theae were mainly seen in the fint 2 weeks. Mucous atooll were aeen 
with increased fr3quency at 3 ma/kl. No drua·rela•d aiana were 1een durina the recovery period. 

There were no drua effects on periodic ophthalmoscopic exams, EKO (note that the time 
alter do1in1 when measured not given; thus it ia not clear ifEKO wu measured near time of peak 
blood levels), hematolol)', blood ohemisuy (inclwtln1 paoudo-cholinuterue) or (24 hour) 
urinalysis. (One doa in tho , ... 3 ma/k1 lfOup had elevated ALT at weak 1 but not at later times; no 
liver hiatopathology aeen in this do1). There were no clear drua eft'ectl on arou or microacopic 
organ exam. (Suhmaxillary aland weiahts were equivocally increued at 3-6 m&lka, without 
histoloaica1 correlate). Overall, I ma/kg wu a no-effect dote in this study, 3-6 mWJ<a produced 
cholinergic signs, and 8 ma'k1 produced pronounced cholineraic sians and deaths. (Note that only 
1 do1 was studied at 6 ma/ka). 

Plasma levels of unchanged drua meuured at varioUI times were 1cnerally below the level 
of detection ( 1 na/ml) at the lowest dose. ResuJta of the 1 and 3 ma/ka dose are shown in the 
attached tables. At 1 ma/ka, C11111 increued over the study, 1u11eatins continuina accumulation, 
althouah tho data were rather limited due to the low level• aeen. At 3 maJka, level~ increased 
between days l and JS but not between days 3S and 91. Cmax values at 3 ma/k1 were about lS-20x 
those at I mWJca. Limited data were obtained for the 8 ma/ka pup due to early deaths and rc­
usignment of survivor.1 to lower dose aroups; Cmax values obtained in 6 of these doas on the fint 
day of dosing ranged from 305 to 431 nwml. (Of those the values in the 4 that died were not clearly 
srcater than those in the 2 survivon). Comparina thue values with the day I c ... values for tho 3 
mg/kg group (see table) indicates a ifelter thDn proportional increue with dose between the J and 8 
mg/kg doses (i.e .. approximately 7x increase in Cmax). 

Jn this study, liver samples were obtained at tcnninarion from 2/scx at 0, 0.3, 1, and 3 
mg/kg, and 1 M at 6 mgt'kg, and analyzed for cytochromes b5 and P 4.SO, and varioU1 drug 
metabolizing enzymes. No drua effects were seen. 

13 
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Table :ti f~llletsc Paruntttll D~ U-Weekl Admlalatration of 
mQ20 to B•llll Dop at SI.Dalt, Dally, Oral DOIU of 1 mA 

Study . Cnx Cu · tmax 
Day 'rgtml> (nf/ml) (hr) 
111 :r.a:ti ~s to:i.o ·; 
8th NM ND NM 

35th 6.W.O ND 1.0-2.0 
91st 8.9±2.6 ND 1.0-2.0 

n. 5 (1 1911\ilt excluded, dU. to abi\OnNlly i\ilh vaofiutt~tl :?5 ••• tuwt) c 1 ND: not dtttetld (c t ng/ml, u 1.0 ml volwrtll P w --..1-- , m n 
was also ND on the 4lh day. 

NM: not meuured 
NS: no umpl• collectld 24 houri after the ftnt dOM. 

Table tt Pllarmacoldnetic Puamftal Dmlng U..WHkt Admlnlatrallon of 
!2020 lo ltlllt Dop at Slqlt, DAiiy, Oral Dota of S lllf'kl· 

Study C:max Calin tmllll AUCNi\f 
Day (ng/mJ) (ng/ml) (hr) (n19hr/ml) 

1st 54:t:12 NO 1.0..2.0 140±35 
8th NM 6.2:.t:2.2 NM NM 

35th 154±18 8.3±4.3 1.0-1.s 598±107 
91st 153±26 8.6±3.i t.0-1.5 S50±108 

n • 6 (3 males + 3 lemalet} 
NO: not detected (< 2 ng/ ml, 11 0.5 ml volumet of plaama w1r1 analyzed) 24 houra 

after the first doN adrnhu1tration, Cmin wu alto NO on the 4th day. 
NM: not measured 



ONf:: YEAR P,O, TOXICITY IN DOGS: 

A) Dosage 

6/scx at 0, 0.6, 2.0, or S,O mg/kg/day, in capsules. 

2/scx/p;roup were sacrificed at 6 months. (See attached table which also indicates timcs of 
lab tl!1ta). 

Strain: beaale 
Drug Lot #1: 88020201, 89120401 

B) R"snlts 

I) Observed siana 

a) Salivation • all doses 

b) Tremors, hyperactivity, and lacrimarion seen at HD and (in only a v.:ry few 
instances) at MD and (hyperactivity only) LD. 

c) Incidence of 11swollen mammaries" increased in all F aroups; not D-R and 
not considered treatment-related by the sponsor. 

2) Mortality 

One control F died day 11 . 

3) Bodyweiahts 

Wei;hts in HD F were slightly (generally< 10%) below respective controls 
throughout most of the treatment period; the report states that this wu not 
statistically sianificant and not considered drug-related. 

4) Food consumption 

Values were expressed as pams consumed per ka bodyweight thus making 
evaluation of food consumption w u difficult. The only clear drug effect was a 
decrease at HD of both sexes week 1 (a/kg conswnption - 213 of control). 

S) Water consumption 

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

As above, ruults are oxpre11ed on a per k1 bodywei1ht basis, makina 
evaluation of the dnta difficult. The study report concluded there was a decrease in 

14 



HD M since values were 5S-60'/o of control; however values w~ also lower pre-Tx, 
although to a smaller depe (79%). 

6) Ophthalmoscopy 

(Done prc-Tx and at months 3, 6, 12) 

No dn•a effects 

7) Hematology 

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

No drug effects. 

Parameten meuW"ed: RSC, Hb, Hct, platcle'8, reticulocytes, WBC, 
diffcreritial, RBC morpholoi)', PT, APTT. 

8) Blood chemistry 

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

No clear druE 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. An HD F 
had elevated ALT at 12 months. These elevations were 3-5x the hiahest concurrent 
control. The affected animals did not have liver histopatholoay different from that 
seen scattered across all aroups in the study. 

Other parameters meuured: AP, total bilirubin, LOH, CPK, glucose, 
cholesterol, triglycerides, phosphotipids, 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 Ht (and occasionally 
MD) F. at most times. Magnitude of effects were aenerally D-R.Magnitude of 
effects did not clearly increaso.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 1enerally 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-dosina on days 1, 
28, 182, 364. Resul~ shown in sponsor's summary table, attached. Levels increased 
greater than proportionally to dose. Levels increased with incrcuina dW"arion 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 weiahts 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 dnla-related 
based on low severity and on bistorical 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. 
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3. METHODS (cont.): 

E. Experimental Outline: 

IClllCltr of Alll•h 

Clt"tc11c Mtua. 
OoHa IACUa1 .... ~ ~lloN\O!:X lt)dl!• 111c:maz 11t11o1!1Xd 

kl MU ell Tut llvtl .... ,. 
Gl'Ollp lllbnance r .. 1~.1••1> 4111 Ttlt .JJ.m.. !tt Ho• 3&6 !!tJ...W1 ~ !Ul !!!..! IWU 

t! ! t! ! !! ! !! ! ~ ! !! ! !! ! !! ! ~ ! 

V.htcl1 o' a ,, 
:a 3 '' I •' 4 sf I I 4 

,, 
I 

,, 
4 3 

(control) 
II uozo 0.6 I I 3 3 16 I I 4 4 I I 4 4 r r 4 ' (low-) 
Ill czozo 2.0 ' I l :J II 6 I 4 4 z I 4 4 I I 4 4 
(•Id ) 

IV £2020 5.0 e I J , I 6 I ' 4 • z I 4 4 I I • 
(hlth·) 

10o1l119 wu ba11d on •100' activity of the (technical or fo,..,lated) trtllt of tit. t11t 111lt1tt1tC! 11 111t141Hed h the 
lllOn•or. 

bror pllarwcotlnttlc: 1190Hn9, \hnt1 anl .. h/IH/ll'OllP wtrt 1111pltd btfont COllPHnd 1Mlnl1tt'ltlon 1NI 
at 1, z. •. a and U houn •fttr do•lllf. tlood wu dr11111 Oft Ott I and at l, I and IZ 11011th1 of do1l11t. 
Ona •1 of plUN ... collected , .... HCh ... I\ HCh u .... In\. Thi ... llllMh Wit,.. Ulllllld tflrouthout 
1111 at11dy, Thi anlNh .. ,.. anllfllG to tllh trtlllJ at the bltlnnlnt of th1 ltudy. 

clloch••iatry, he.,tolott 11!d 11rtn1111l1 .,..,.. con411ettd prtteat and at Montha l, I, I and 11. 
dHhto111tholo91 wu perforNd on an 1n1 .. ta ucrlflc1d •t tht ltonth 6 l11t1rl•, Month 11 Tt,..tMt kertfica altd any 

1n1 .. la dying 1po11un1oual;r prior to the &chtdultd ucrtflc11. 
1Contl"OI 1n1 .. 1a r1calnd 91lltln cepau\11 cont1lnl119 5 99/lt/d11 of \ht urrl1r (1112 •latlll"I of •l•cto111flyd..,,•1· 

propyl ctlluloH). 

fonr 1ntNl In Group I ditd on Ot)' u. Hh\0111\holon 1H•l11atlen1 were pel"fDT91d °" tllt1 1111 .. 1 et t!M ti• of tll1 

Month 6 ln\tl"I• report. 



Summary 

Plasma concentrations of E2020 were determined m the chrome tox1c1ty stu-.iv 

(Pro1ect No. 89-3498) on repeated oral adm1mstrat1on 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) an each dosage group at pre-dosing 
and l. :!. ~. 8 and 2-l hours after arlministration on Days 1. 28, 182 and 364 of dosing. 
The mean values of Cn,ax, Cmin, AUCD-24h (area under the curve), And tmax for 

males and females combined are summarized below: 

Cm ax Cm in AOCo-2~ tmax 
Groue Da~ Cn5/ml) (n5/ ml) (n5.hr I ml) (hour) 
0.6 1 3.76 N.O. 11.79 3.2 
mg/kg tl.2.5 :t0.00 %4.10 :t.2.8 

28 5.09 N.D. 20.62 1.7 
±1.84 :t0.00 tll.19 :tl .2 

182 7.18 N.D. 23.65 1.5 
:t.3.04 :0.00 :t:12.85 1'>.S 

364 8.02 N.D. 39.54 2.0 
t4.69 :0.00 %17.02 :1:1.1 

2.0 1 19.48 N.D. 69.71 1.8 
mg/kg :tl4.70 t0.00 t.39.88 !l.2 

28 40.88 N.D. 248.65 1.8 
±22.71 ±0.76 :t102.38 :tl.2 

182 52.37 1.40 310.26 1.8 
:t21.97 :1.20 :tB8.12 tl.2 

364 59.80 3.14 404.25 3.2 
:t23.27 :tl.13 ±82.06 :t2.8 

5.0 90.44 1.94 538.34 2.8 
mg/kg :d9.98 tl.80 :t289.98 :t2.8 

28 246.92 17.68 1926.n 1.8 
:t65.03 :t9.22 :t532.35 tl.2 

182 296.73 38.85 2740.38 1.5 
t63.28 :t.30.39 :1:1109.53 :0.6 

364 303.06 56.96 3336.35 2.2 
t51.4S :t.35.80 :1:1194.34 tl.O 

N.O.:Not Detected (Umit of quanhhcation was l ng/ ml). Mtaru:S.O. 

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

appeued to be more than dose-proportional. 

Mean v11lues of Cmax and AUC.~ increased dpproxim.ittly 2 to 4 t~~es between Day l and 

Day 28 ot dosing; however. thtM? changes remAin~d withir. 2-fold between DAy 28 And Day 

364 ot dosing. The meAn plasma concentrations ot E2020 reached tmax 1.5 to 3.2 hours attcr 

dosing. No sex differences in toxicokinttic parameters were found in all doHge groups. 
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Appendix 19 (cont.) 

A Chronic (12 Mo~th) Oral Toxicity Study 
of E2020 in the Or~ via Capsule Administration 

Pathology Sut111ry 

Lesion Hean Severity (MN) of Selected findings 
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Appendix 19 (cont.) 

A Chronic (12 Honth~ Oral Toxicity Study 
of E2020 in the Dog via Capsule Administration 

Pathology Sunmary 

F;9,ue A 
Lesion Hean Severity (H~) of Selected Fitldinqs 

:<ry 

MN • (1) (n1) + ~2) (n1) + (3) (n1) t (4) (n.) + (5) (n5) 

NL 

n1 - where n • number of animals ~ffected 
with a lesion of X severity 

NL - number ~f ani~als exhibiting ' lesion 
TL • total number of lesions 
HH - Lesion Haan Severity 

Seyeri,U ~ 
i - min iina 1 
z - slight 
> - moderate 
• - marl;ed 
1 - !levere 
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Table 218 

A Chronic (12 Month) Oral Toxicity S·u1'1y 
89-3498 

of E2020 in the Dog via Capsule Adm;nisirat;on 
Pathology Report 

Su111ary Incidence of Non-Neoplastic Microscopic findings - Mil~ Dogs 
6-Month S1crtftce 

KEY JQ QBS£8VAIIQNS 

U/ • UNILATERAL 
8/ • BILATERAL 
SC • SPINAL CORD 
LN • LYMPH NODE(S) 
C.LS • GLANDS 
SG • SALIVARY GLAND(S) 
SUB-MANDIB • SUB-MANDIBULAR 
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A Chronic (12 Month) Oral Toxicity Study 
of E2020 in the Dog via Capsule Administration 

Pathology Report 

89-3498 

Su1Diary Jnctdence of Non-Neopl11ttc Mtcroscoptc Findings - Male Dogs 
Te,.tnal Sacrtftce 

KEY IO OBSERVATIONS 

U/ • UNILATEr.AL 
8/ • BILATERAL 
SC • SPINAL CORD 
LN • LYMPH NODE(S) 
GLS • GLANDS 
SG • SALIVARY GLANO(S) 
HESEN/ • MESENTERY 
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SEGMENT I REPRODUCTION IN RATS 

A) Method 

24 M + 24 Fat 0, 1, 3, or 10 mglkWday, by gavagc. 

Dosing in M was from 63 days pre-mating through a 2 week mating period. F were 
dosed from 14 days pre-mating through either day 1 of gestation (half of the F, which had 
cesarian section perfonned on day 20 of geS1ation) or through day 21 PP (remaining F, 
which were allowed to deEvcr naturally). 

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

F 1 offspring were evaluated for weight gain, survival, developmental milestones, and 
reproductive performance. 

Strain: Sprague-Dawley (from Japan SLC Inc., Hamamatsu, Japan) 

Drug lot#: 8912040 I 

B) Results 

1) Observed signs in Fo 

No drug effects 

2) Fo mortality 

One LD M. 2 HD M, and 1 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 perio&; 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 uf 
smaller magnitude were seen in LO F and MD F during lactation period, but 
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fienerally 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. 

S) Fo estrous cycle 

Prolonged at HD (see attached table) 

6) Fo fertility 

No drug tffects (see attached table) 

7) 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 1 offspring from HD F allowed to deliver naturally were 
similar to controls on day I PP, and were less than controls (up to S-10%, but not 
statistically significant) beginning around 1 week PP. (see tables 1115" and "18"). 

18 



'I ., 

S&udy No.: 904313 

Tlb&c6 Body weipt (I) or FO dams usigned for narura1 dclivt:ry 

Dale (mp&) Control 1 3 10 

No. of animals euminod 9 10 10 10 

Days of 1emdon 0 246.9±4.6 2 ... 1±4.0 238.2±5.6 238.0:!:S.O 

2 255.7±4.7 252.2 ± 4.2 244.9±5.2 243.1 :!:S.8 

A 262.9±4.6 260.6±4.4 251.2±5.1 249.0±6.4 

6 270.1±4.5 269.9±4.6 260.5±4.l lSS.3!:6.6 

7 212.9±4.6 273.3±4.5 262.6±4.3 2.58.6±6.6 

8 271.6±4.8 277.2±4.8 266.7±4.5 261.5±6.S 

10 286.4 ::t 4.8 288.3 ±4.5 277.3±4.7 270.7±7.3 

12 29-1.6::t:5.l 299.4±4.5 288.6±4.9 281.0±7.2 

14 305.0:t:5.4 308.•:t~.o 295.9±5.7 287.6±7.2 .. , ·, 

16 318.7±5.2 323.2±.5.2 312.3±5.5 301.7±7.4 

18 333.8±6.9 342.6:t6.6 328.8±9.0 318.9±8.1 

20 362.7±5.7 366.3±6.4 353.8 :t: 8. 7 342.4±7.6 ·i 1
' ~ i 

' 

0.7 26.0±2.2 29.2:t1.9 24.4±2.3 20.6±2.1 

7·20 89.8±3.1 93.0:t4.6 91.2±5.7 83.8±2.5 

Days of lactadoa 1 275.2±5.9 276.0±4.9 274.5±5.4 260.8±7.9 

4 286.3:t4.4 283.9±3.8 281.2:t:4.2 263.8:t:S.9••a 'P rt. 
7 29$.8±5.8 290.6±3.8 286.0 ± 4.3 269.8 :t:6.6 .. a 

10 307.4±5.1 300.9±3.0 297..5±3.7 280.1 ±6.2 .... 'I . ' 
,' I, 

1.- 310.l±S.2 306.9±3.2 302.7±5.1 282.4±6.3··· 

17 305.8%4.6 305.8±3.S 303.0±4.8 286.6±s.s•a 1 '1 ,'I 

21 303.6±!.7 303.4:4.6 297.8±4.3 287.l ±5.7 

1·21 28.3~3.7 __ ;7.4:1S.4 23.3±2.9 26.3:,.1 

0.. ~rucnr Mean ± S.E. 
Si~~CIDL\y diffCRm fJOm conuol • p<0.05 ••• p<0.01 I: 0uaDcct 



Study >,.o.: 904313 

Table 3 Estrous cycle of FO female rats 

Dole (mg/kg) ConD'OI 1 3 10 

No. of animals eumined :?4 r ' 14 ~3 

Estrous cycle lenph (days) 4.0::0.07 4.0~0.0J 4.2:0.07 4.4 ::0.10··· 

Tocal occurenc:c of esaus 88 85 86 77 

Esuua (4') with CICh duradon 

l day 76(86.4) 81(9$.3) 74(86.0) 53(68.S)••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) 2(2.6) 

Dara reprcscm Man :t S.E. 
Sipjficandy diffcrem from c:omrol • p<0.05 , •• p<0.01 a : Dwmca rlllkin1 b : Qi.square 



Study ~o.: 904313 

Table 10 Fcnility findin1s of FO parental animals 

[)oSe (ml/'k1) Control 3 10 

No. of pairs :?4 n l4 :? 1 
Cesarean secrion 12 11 12 11 
Narural delivery 12 12 12 10 

No. of maced pain <" of pain) 23 (9.S.8) 23 (100.0) l3 (95.8) 21 (100.0) 
Cesarean scaion 12 11 11 11 
Nannl delivery 11 12 12 10 

Days to c:onfinned madras 
Mean:!: S .E. 2.9±0.59 1.9t:0.29 2.7 :!:0.5.S 2.5±0.32 

No. cf prepanr females <" of mated) 21 (91.3) 21 (91.3) 20 (87.0) 19 (90,.,) 

C.Csarean section 12 11 10 9 
NaNral delivf:f'/ 9 10 10 10 

\<b c.. 



'~l 
Study No.: 9043\3 I' 

Table 11 Dclivay ftndlnp of FO dams 

Dose (m&lka> Control 1 J 10 
!: ... 

No. of prcpnt fcmaJes 9 10 10 \0 
No. of femaJes with live offlprina (9&) 9 (100.0) 10(100.0) 10(100.0) 10(100.0) 

Gestation length (days) Man±S.E 21.3±0.2 21.3 ±0.2 ll.5 ::0.2 21.7 ±0.2 

No. of impllDlldon ICl1I ToCll 132 143 128 137 

Man±S.E. 14.7±0.6 14.3±0.6 12.8±1.3 13.7::0.6 

No. of delivered offsprin1 TOCll 118 130 11.5 117 

Man:tS.E. 13.1 :t0.7 13.0±0.9 11.5 ±1.2 11.7±0.8 

No. of live offsprin1 Tocal 118 129 112 116 

Man±S.E. 13.1±0 7 12.9%1.0 11.2±1.3 11.6±0.7 

i. 
Sex ratio 1.11 l.11 0.81 0.81 

(male/female) 62/.56 68161 S0/62 52164 

No. of dead offspring Tocal ('i) 0 1(0.8) 3(2.6) 1(0.9) 

Live binh ratio •) 89.4 90.2 87.S 84.7 

a) : (No. of live offsprin1 I No. of lmplanWioa scars) x 100 



Study So.: 904313 

T.Nc 12 Nunin1 ftndinp of Fo dams 

Dole (mg/k&) Conaoi9 1 ) 10 
No. of females 
with live offspria (~) 9 10 10 10 

f.arin8 of plac:ctUa•) dayl 919(100.0) 10/10(100.0) 10/10(100.0) 10/10(100.0) 

Retrievin11> dayl 9/9(100.0) 10/10(100.0) 10/10(100.0) 10/lO(lOCJ.O) 

day2 9/9(100.0) 10/10(100.0) 10/10(100.0) 10/10(1()0.0) 

day3 9/9(100.0) 10/10(100.0) 10110(100.0) 10/10( 1 ()().0) 
, 

J" 

* 
day4 919( 1()().0) 10/10(100.0) 10/10(100.0) 10/10(10().0) 

t J..aaation•> dayl 9/9(100.0) 10/10(100.0) lOJ 10( 100.0) 10/10(100.0) 

day2 919(100.0) 10/10(100.0) 10/10( 10().0) 10/10(100.0) ;.: 
~. day3 919(100.0) 10/10(100.0) 10/10(100.0) 10/10(100.0) ... 

day4 911)(100.0) 10/10(100.0) 10/10(100.0) 10/10(100.0) 
.'1' 

No cannibalism1) dayl 9/9(100.0) 10/10(100.0) 9/10(90.0) 9/10( ~l.O) 

day2 9/9(100.0) 10/10(100.0) 10/10(100.0) 10/10(100.0) 

day3 919(100.0) 10110(100.0) 10/10(100.0) 10/10( 100.0) 

day4 919(100.0) 10/10(100.0) 10/10(100.0) 9110( 90.0) 

Nursing fUiob) day4 9~100.0) 10/10(100.0) 10/10(100.0) 10/10(100.0) 

day21 919(100.0) 10/10(100.0) 10/10(100.0) 10/10(100.0) 

a): (No. Gf daml sbowin1 sh nursin1 behavior I No. of dams cx•mincd) x 100 
b): (No. of aunin1 fcml1cs I No. of females with live offsprin1) x 100 



Study No.: 904313 

Table 13 Cesarean section of FO dams 

[)Ole (mg/k&) Control 1 3 10 

No. rJ uncn cumNd l:? l1 10 q : I 

No. al~ lutu Toca.I 181 16' 144 1!9 

Man:S.E. 1.5.1 :0.Al !4.9:0.7• 14.4:0.AS l·U :0.6() 

No. ol implantations TIJW 166 155 139 l:?.7 

Mun=S.E. 13.8 :0.55 l.t.l :::0.71 13.9 !:0.57 14.l =0.59 

lmpl111t1cioa ntio 166/111 1''1164 139/14' 1 :m1 :9 
Utter M..._'1) 92.1 94.6 96.4 98., 

:} 
No. ol raOf11(iallS 

-;:~. 
Ind dl:ld f~ To«&! 11 11 7 6 

~~· LhlcrMCU(~) 6.8 7.2 S.l 4.6 

" I 
~ No. ol live ferma Tocal 155 144 132 121 \ I M .. :::S.E. 12.9::0.61 13.1 ::0.7A 13.2~0.65 13.4:0.56 

! ' 
' . 

' 
So: ratio 0.81 l.06 1.03 

I 
0.92 I 

I 

(rm.lclfanalc) (7CW5} (74170) (67165) (58163) 

Fetal body weipt (J) Mcan:tS.E. 3.48:0.0S 3.57 ::0.06 J.65 ::0.08 3.15 =0.06 .. a 
• ! 

No. d fetuses 
'l 

Wrtll Cl'lC"IW uomaJies I 

I ToW 0 0 0 1•) 

un. Mi9('ll) 0.9 

a): proboscis + mopbtbalmia + utOmia ... miaoaa 
Sip:iftcaotl y ditf aenr from control •• p<0.01 I: Ounnen 



Study No.: 904313 

Table 14 Vaability and external findings or Fl offspring 

~- Dose (mg/kg) Conrrol '. 1 3 \0 

:; 
No. or liners examined 9 10 10 10 

No. of live off sprina 
Day l TolaJ 11 118 129 112 116 

Mean::S.E. 13.l:t0.7 12.9:t 1.0 11.2± 1.3 ll.6::0.7 

Oay4 Tocal bl 118 129 112 11!1 
Mcan:tS.E. 13.1 :t0.7 12.9± 1.0 11.l± 1.3 11.S ±0.7 

Day 4 •) Total~> n 78 73 79 
Man:::S.E. 8.0±0.0 7.8 :::0.2 7.3±0.6 7.9±0.1 

Day 21 Tocal d) 72 77 72 79 
Mean:::S.E. 8.0±0.0 7.7±0.2 7.2:t0.6 7.9±0.1 

! 

No. of dead offsprin1 
i' 
l Day 1 0 1 3 1 ' 
' 

Days 2 to 4 0 0 0 l 

Days 4 cl to 21 0 1 1 0 

Viability index (%) 
Days 1ro4 f) 100.0 100.0 100.0 99.1 

Days 4 •>to 211> 100.0 98.7 98.6 100.0 

No. of offspring 
with external anomalies(-.) 

Days l lD 4' 0 0 0 0 

Days 4 •> to 21 0 0 0 0 

c) : posx-culling f) : (bla) x 100 g) : (die) x 100 
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Srudy No.: 9043\3 

Table 16 Physical and funcrional dcvclopmcnr of Fl offspring 

Dose (mglk1) Control 1 3 10 

MaJcs 
No. of liners 9 10 9 10 

Day of pinna unfoldin1 3.4 ±0.lS 3.S±0.18 3.5±0.20 2.8:t0.ll 

Day of incisor enaption 12.2±0.26 12.1 ±0.32 12.9±0.lS 11.8:::0.:?S 

Day of eyelid opening 16.5±0.25 16.5 ±0.27 16.8±0.23 16.5 :!:0.27 

Day of pa1mar grasp S.0±0.00 s.o±o.oo .5.0±0.00 S.O:t0.00 

Day of audhory stanle 13.S ±0.18 13.8±0.24 13.9±0.lS 13.S ::t 0.21 

Females 

No. of litters 9 10 10 10 

Day of pinna unfolding 3.4:t0.14 3.4±0.18 3.3±0.24 2.8±0.17 

Day of incisor eiupcion 11.9±0.26 11.8±0.36 12.2±0.40 n.9:0.21 

Day of eyelid opcnizig 16.3±0.22 16.5±0.26 16.7±0.29 16.6±0.26 

Day of paJmar ll'UP 5.0±0.00 5.0±0.00 S.0±0.00 s.o::o.oo 
Day of auditory st.utle 13.4±0.14 13.6±0.21 13.6=±:0.32 13.4±0.22 

Dara ~resent Mean ± S .E. 



Stud~ No.: 904313 

Table 17 Organ weight of Fl offsprin111 21 days of age 

Dose (ma/kJ) Contra! 1 3 10 

No. of males 9 10 9 10 

Body weight (I) 44.86±1.98 42.!'i6±1.U 42.91 ::0.89 40.12:: 1.88 

Liver(&) 1.6.59 ±0.087 1..518 :!::O.t.>64 1.528 :t 0.048 1.440 = 0.090 .. (J.691 :t0.0.50) (3.557 ::0.074) (3.SS1 ±0.069) (3.566 :0.066) 

Kidneys(&) 0.4777±0.0183 0.4426:t0.0110 0.4654::!:.0.0140 0.4310z.:0.0238 
(1.0681 ±0.0169) (1.0418±0.0158) (1.0851 ±0.0265) (1.0707::0.0202) 

Brain (g) l.4618±0.0162 1.4379±0.0106 1.4373±0.0110 1.4119±0.0216 
(3.3033±0.1306) (3.3979±0.0829) (3.3591 ±0.0613) (3.5749±0.13.56) 

Testes (g) 0.2149 ±0.0121 0.2015 ::0.0080 0.2107 ±0.0075 0.2016±0.01 '24 
(0.4781 ±0.0107) (0.4729:tO.Ota2) (0.4900±0.0099) (0.4998±0.0102) 

No. of females 9 10 10 10 

Body weight (I) 42.36±1.33 42.48±1.26 41.67±1.20 40.50::!: l.37 

Liver (g) 1..S.56 ± 0.063 1.590 ± 0.063 1.5'1 ±0.072 1.486±0.077 
(3.667 ±0.060) (3.734±0.0.51) (3. 709 ± 0.077) (3.6.54 ±0.073) 

Kidneys(&) 0.4768±0.0156 0.4687:::0.0147 0.4842 ±0.0182 0.4619 ::\J.0201 
(1.1263±0.0162) (1.1038 :t 0.0156) (1.1604 ±0.0211) (1.1400 ± 0.0283) 

Brain (S) 1.3997 ± 0.0117 1.3929:::0.0171 1.3807 ± 0.0200 1.3828 :t 0.0191 
(J.3273 ± 0.0935) (3.3000 ± 0.0870) (3.3344 ± 0.0938) (3.4393 ± 0.0915) 

Ovaries (ml) 13.3±0.9 12.0:0.8 11.9±1.7 l2.6:t 1.2 
(31.61:t:2.06) (28.18::: 1.j6) (27. 69 ± 3.38) (30.64::2.il) 

Data represent Man :t: S.E. ( ) : (orpn weight I body weight) x 100 
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Table 18 Body weight and body weight gain<•> or Fl offspring 

Oosc(:\t:f Control 3 10 

!llo. oC males 9 10 9 10 

Weeks of age 3 44.2:: 1.6 43.0±l.1 43.4±1.2 41.0:t l.4 
4 107.0±.5.4 109.8:6.8 114.3±7.3 98.0::4.8 
s 163.8±6.3 166.6 ±9.0 171.9±8.S 153.0::6.9 
6 220.4±7.4 220.4 ±10.9 229.1±9.3 207.l ::8 . .5 
7 278.7±8.8 276.1 ±12.6 288.8±10.3 262.2:::!:10.3 
8 328.4±8 . .S Jll.6 :t iJ .a 338.4±9.8 309.2:: 11.0 l 
9 369.2±8.9 3S9.9±14.8 378.0±9.0 347.0± 11.6 l 

10 397.7±9.3 384.9:t1.S.4 40.5. 7 :t 8.4 370.6± 12.6 
11 426.3±10..S 414.9±16.4 431.7 :t8.3 398.8 ::t 13.9 

I 

3-5 119.6 :t.5.9 123.6±7.3 128.4±7 . .S ll2.0:t6.4 I S-1 114.9±3.7 109.5±4.1 116.9±2.2 109.2:t4.0 

'" 
7-11 144.8±.5.6 138.8±6.9 140.9:t3.7 l36.6:::!:S.l 

No. of females 9 10 10 10 

Wccksr>f age 3 41.9:t1.0 41.7±1.l 41.3±0.9 40.8:: 1.0 
4 93.8±5.3 98.l :±:3.9 9.S.8:t4.6 89.S:: 3.3 
s 131.4±4.3 137.4±5.0 131..5 ±4.9 128.1 ::3.4 
6 162.4±5.0 166.7±6.0 160.3::.5.6 156.0±4.0 
7 191.9±5.8 191.6 ±6.8 186.1 %.5.9 184.8:::!:5.l 
8 217.1 ±6.4 214.7±6.3 207.7%6.3 206.0:tS.5 
9 233.3±7.2 232.4±6 . .S 222.9±6.7 218 . .5 :t S.4 

10 246.8±7.4 247.4 ±7.1 236.4±7.0 2.32.0-:4.6 

11 256.8 ± 7.1 259.5±8.0 252.3±9.0 247.2!:4.8 

3-5 89.6±3.9 - 95.1±4.S 90.2±4.3 87.3:t3.~ 

,.7 60.4±3.1 S4.:? ::l.7 S4.6±2.6 S6.1:: ~.o 

7-11 64.9 ± :?. l 67.9::2.2 63.3 :t3.3 62.4 ::0.9 

Oa&a represent Meot.n ~ S.E. 

~ 

(~ L 
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Tab&c 19 Fcnility findings of Fl offspring 

Dose (mg/kJ) Conrrol 1 3 10 

No. of males 9 10 9 to 
Day of rcsticular dcscem Mean::S.E. 22.7::0.17 23.8::0.36 23.7 :0.41 23.:? =O.:!S 

No. of females 9 10 10 10 
Day of vaainal opening Mcan::S.E. 34.J~O.SB 34.6:::t1.62 34.6:0.87 33.7:0.68 

No. of pairs 9 10 9 10 
No. of mated pain (" of pairs) 8 (88.9) 10 (100.0) 9 (100.0} 10 (100.0) 

Days to confitmed mating Mcan±S.E. l.9:t0.40 4.J:t0.99 3. l ::t 1.25 2.S:0.90 = I'; 

No. of pregnant females ('J&) 8 (100.0) 9(90.0) ~ (100.0) 9 (90.0) 
,. 



Study No.: 9043\3 

Table 20 Body weight (g) of Fl dams 

Dose (mg/k&) Control 1 3 10 

No. of pregnant females 8 9 9 9 

Days of gestation 0 263.6:6.9 274.6±8.4 256.1 ±9.0 257.3::4.9 

7 294.4:!:.5.6 307.3±7.9 279.9±8.3 287.9::4.l 

14 333.5 6.0 342.1 :t:8.S 312.7±8.9 326.J:S.4 

17 358.0±6.9 369.2.±9.l 338.2::10.J 349.8!:5.6 

20 402.9 ±8.8 410.1 ±9.7 317.6±11.1 393.3::7.6 

0·20 139.3 ±S.1 135.6±2.4 121.4 :!: 6.4 136.0±6.S 

Da represcnr Man ± S .E. 



"' ,. 

Study :'llo.: 904313 

Table 21 Cesarean section findings of Fl offaprin1 

Dose(m~g) Cancro• 1 J 10 

No. ol lilfcrs CABined 8 9 9 9 

No.ol~halll Tocal 119 LJ2 m llo& 
Man::S.E. 14.9:0.44 l4.7:0." 14.l :0.5' l.&.9 :0..&5 

No. ol lmpwnationa Tocal 117 130 us l:?l 
Maa::S.E. 14.6~0..56 14.4:0.51 U.1:0.'l 13.7::: l.00 

lmplutaUOll ratio 1171119 130/132 1111127 113/134 
LinerM.-( .. ) 98..2 91.3 93.3 91.0 

No. ol rt:Sorptioas 
Ind dDmi tetacs Toca.I a I ' s 

un. Me-.(~) 6.7 6.0 S.% '-2 

No. ol. live fctlllCI Toca.I 109 1%2 112 118 
Mem:!:S.£. 13.6±0.63 13.6:t0..58 l2.4::t:0.56 il.1 ::1.os 

Su ratio 1.02 1.'4 1.04 0.90 
(~) (55154) (72/SO) ($7/!S) (5fw'62) 

F8'al body -.ipt (I) Mea:!:S.E. 3.49%0.06 3.45::0.05 3.42±0.02 3.54:0.05 

No. r:l Mwcl widt 
utmsal aaorAlles (1') 0 0 0 0 



SEGMENT II REPRODUCTION JN RAIS: 

A) Method 

36 fat 0, 1. 4. and 16 mg/kg/day, by aavagc, days 7-17 of gestation. (Day of 
confinned copulation • day 0 of 1estation.). 

(Doses were said to be chosen based on a preliminary study in pregnant rats showina 
miosis at S mg/kg+, decreased weight pin, fasciculation, decreased spontaneous activity, 
and lacrimation at 10 mg/kg+, decreased food consumption at 20 mg.lkg +,and lethality at 
30 mafkg; it was said that " no 1ed·aa1 effects on embryos ind no teratogenic effects on the 
fetuses" were seen at these doses). 

24 F/group had c-section on day 20 of --=station for fetal exam. (1/2 of fetuses were 
examined in head, thoracic, and abdominal regions using free hand razor method of Wilson 
and microscopic dissecting method of Nishimura. The remaining fetuses were examined for 
skeletal effects by the method of Dawson). The remaining dams (12/group) were allowed to 
deliver n ·.If, ly; F1 weights, survival, developmental milestones, and postwca , g 
bchavic "sts and reproductive pcrfonnancc were evaluated. 

B) Results 

Strain: 

Druglot#:88020201 

1) Observed signs in Fo 

a) Miosis seen - 1/4 of MD and most HD 

b) Fasciculation of limbs in most HD 

c) Salivation and lacrimation in a few HD. 

2) Fo mortality 

None 

3) F o bodyweight 

Decreased gain at MD and HD during the dosing period (mean 
weighf,n day 17 of gestat!_on approx. 96 and 93% of control at MO 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) ~ l food consumption 

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

5) Results in dams sac1ificcd day 20 of gestation 

Pal'alnetcrs mcaswl:d and results obtained shown in tables "7", "11 ", 
and "12". 

Fetal weight and placental weight were slightly dec1"8Sed at HD. 
There were no effects on numbers of resolbed, dead, or live fetuses. (Table 
"7"). 

Fetal exams were said to show no drug-related effects; however, as 
shown in table 11, Sl1S9 (3.1%) fetuses at HD and 11160 (0.6%) in controls 
had a ventricular septal defect. (The S at HD were seen in S separate litters; 
i.e. 21 % of litters affected at HD vs. 4% in controls). (Ventricular septal 
defect was also seen in 11165 MD fetuses). The report states that the 
incidence was within the spontaneousl)'-OCcurring range for thq 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 sea>tal defect[+ other cardbvucular abnonnalities] in 1 MD 
stillborn pup (Tables 16 and 17]). 

6) Results in dams allowed to deliver naturally 

Parameters measured and results obtained shown in tables "9" 
and"13" - "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 1 pups, or vn 
F 1 pup weights and survival. 

20 
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SEOMENr. ll REPRODUCTJON IN RABBITS: 

A) Method 

16 F at 0, l, 3, anct 10 mg/kg/day, by gavagc, days 6-18 of gestation. (Day of 
confinned copulation• day 0 of acstatfon). 

(Doses were said to be chosen based on a preliminar; study in pregnant rabbits 
showing decreased food consumption at 10 mg/kg+, decreased bodyweight. pcrianal 
stainina. emaciation and abortions at 20 mg/kg+, and 1 death (total N not given] at 30 
mg/kg). 

Does had r·!~~!icn on Jay 28 of gestation for fetal exam. Approx. 1/2 fetuses were 
examined fur 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 

B) Results 

1) Observed signs in does 

No drug effects 

Abortion occurred in I control and 1 MD 

2) Doe mortality 

One HD wns sacrificed in s;xtrcmis day 16 of gestation "because of a lwnbar 
vertebra dislocation due to technical problem." 

3) Doc bodyweight 

No statistically sitJlliticant 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 "l 11). 

4) Doe food consumption 

Decreased at HD days 8 and 1 O of gestation (mean ... 8So/o of control). (See 
attached table "2"). 
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S) Reproductive parameters 

No adverse drua effect on post~implantarion loss, nwnber of live fetuses, 
fetal weight, external fetal anomalies, etc. (Table ''3 "). 

6) Fetal visceral and skeletal exams. 
(Sec tables "4" and "5") 

No clear drug effects. The nwnber of oaaiflcd stcmebrae wu statistically 
significantly increased at HD but examination of incHvidual animal data docs not 
indicate a meaningful ctlect; no other group differences in ossification were seen. 
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SEGMENT 1J1 REeROPUCTJON IN RATS: 

A) Method 

24 F at 0, l, J, or 1 O mllka/day, by pvaae, from day 17 of autation through day 20 
PP. 

F, weiahts, aurvival, developmental milutones, and po1tweanin1 behavioral test and 
reproductive perfonnance wore evaluated. 

B) Results 

Strain: Sprapo·Dawley (from Japan SLC Inc., Hamamatau. Japan) 

Drug lot#: 89120401 

I) Observed signs in Fo 

(See attached table .. 3") 

a) Mio1i1 at MD and HD (with deceuina incidence over the 1tudy; not aeon at 
MO at day 20 PP) 

b) Slight fuciculations at HD (and in 1/18 MD on fint day of do1in1 only) 

2) Fo mortality 

None 

3) Fo bodyweiQht 

Weishts at HD were below control, becomina atatistically sianiftcant at day 
20 of gestation and remaining 10 throughout the treatment period. (Mean weight 
approx. 90-~5% of control; sec attached tables u4n and "S"). 

4) Fo food consumption 

Decreased at HD over the C'1rirc treatment period. (Initially ., 75% of 
control, increasing to ~ 90-950/o of control by the end of treatment). 

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

a) Increased stillborns at HD (6.4% v1. 0.6% in couttols); livr.boms sliahtly 
decreased. (Sec table 118"). 
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b) Pup survival of liveboms throuah day 4 PP equivocally dcc!'Cucd at HD 
(78.7'!0 vs. 9S.7%; ice table 118"). Thi• wu not 1tati1tic11ly aipificant by the 
sponsor's analysis. Examination of the individual animal data (1ee 
"appendix 29" and "appendix 32", attached after table .. 8", for control and 
HD data, resp.) indicate• a pouible dru& effect: total litter Joa seen in 3/24 
HD and 1/24 control; partial litter lou 1een in 4124 HD and 1124 (with only 
one dead fetus) control. All or the daml with total Utter loa were oblerved 
to be not lactarina on day I or 2 PP. 

c) The reasons for the incres.sed 1tillbirtha and decreued pup IUl'Vival noted 
above are not clear. It wu 1tated that pupa which died on days 0 and 1 after 
binh were not necropsied. Other dead pups were aid to have no 
microscopic 1bnonn11itic1. (It is not stated how many pups wore examined) 
Necropsiea done in 1ma1I nwnber of animall at and after weaning showed 
no dn11 effects. Thef'D were no external anomaliu nen amon1 live pups 
(table .. 12"). 

As noted above, dams with total litter 1011 days 1-4 PP were noted to 
be not lactarin1 although overall nunina behavior wu aaid to be unaft'octod 
by drua (table 11911

). 

d) Pup wci11ht decreased at HD on days 7·21 PP (mean ... 90-92% of control); 
slight, non-atatistica11y aipificant dccreues seen at earlier times. (Tables 
"13 11 and 11 1411 

). Among F 1 studied for reproductive capacity, weiahts at HD 
were below controls at 28 day• PP; weiahta then remained below controls 
through day 70 PP but not 1tati1rically 1i1'1ific111tly (Tables ''27" and "28"). 
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hb•• 7 Food intake (&/1ni•1l/d1y) 

Cod• BMAG Stu1dy : Stpent 111 Sp1,c: i H (St n in} lat CSlc:SOJ 
StudJ llo S!115J2 Generation : FO lout• I'. 0. Su rea111 

D1y1 of lactation 
Dou 1 • 1 10 14 11 I 

<•elk&) - 4 -1 -10 ..... 14 -11 - 21 - 21 

0 lo 23 23 Zl 21 2l 2l 23 

l11n 30.9 31. I .u. 52 z 53.l " ' 27' 4 
s 0 

3 ' 
2 l 2 1 3.4 3. 9 3 2 12 l 

to 24 14 24 u 24 24 24 

..... 30 1 l&t 45 0 53. 4 54 4 62 7 213 0 
s I) 

l ' 
2 I 3.1 3.6 4 J :; 2 18 1' 

~, 
3 lo 24 24 24 24 24 24 24 ~ 

lun 29 0 l& 1 44.2 50.2 54.5 60 5 275 0 
s 0 .. 9 3 1 3. 1 l.4 l 9 .. , 20 0 

10 Mo 21 2; 21 21 21 21 21 

hen 22 , ... 33. 2 .. c: 40. 4 .. c: .,_, .. c: 50.4 ~1 I 250 o .. c: 
S:O ... t 4.2 5. I 5. 1 5.1 

J 
1 I 30. ' 

lo : lhllltlar of d1as HMined 
Si1nific1ntlJ Jiff1r1nt frOll Control •• p < 0.01 1 : Dunnetl c: : Dunn• tt-lh1n,ll i ne 

~ 



I 

~ 
"'\-"' 

~ 

hbll 8 

Cod• 
Study lo 

BIAG 
$91512 

lo of pr1rn1nt d1•1 

01li••r1 and nur1inc 

Study : S11 .. nt Ill 
Generation fO 

Dou (tlc/kr) 

lo of d11111 with tiv1 ne•born1 

Deliwerr ind•• II) 

lkar1tion 6f 111t1tion(d1y1) 

lo of implant1tion 1it11 

loof Hwborna 

lo of live ntirborna 

511 11tio 
(l1l1s I f•••l•s) 

lo of stillborns (\) 

Liw• birth ind11 (\) 

loo~ liwe pups •i! do 4 

riabilitr iiNI•• fl) 

lo of mar1in1 dall1 on dsy 4 

lo of nuraina d .. a en day 21 

luraina indt1 (') 

1111±$. 0. 

total 
ltan±S. D. 

Jotel 
l11n±S. D. 

Jot1I 
l11n±S. D 

Tot1I 
IHn±S. 0. 

Specl11(Stuinl : Rat (Slc:SO) 
loate : P 0 

0 

24 

24 

190.0 

21. t±O. 3 

341 
14.5±1.l 

lZI 
ll.J±l.l 

lH 
13. 6± I. 2 

0.98 
(H1/1i5) 

2(0. I) 

tl. 1 

312 
ll. 0±3. 0 

15. J 

23 

23 

95.1 

24 

24 

100.0 

22 .. 8±0. 2 

3lt 
14.1±1.I 

314 
ll.1±1.7 

311 
ll. 0±11 

0.411 
(153/151) 

3(1. 0) 

fl. 1 

309 
12 t±l. J 

tt ... 
1
24 

24 

100 .• 

r. •livery ind11 : (lo of d•& •ith I iu nenorna I lo.if pr11nant d,UtJ x 100 
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22. 0±0 4 
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1.IU 
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UL t) 
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24 

24 
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10 

24 

H 

100 0 

22 I ±0 3 
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13 h:2 3 

29 \ 
12 3.%~ i 

2H 
II S:t:Z 6 uc. 

1 lh 
049/!281 

19 (6 41 ... 

u z ••• 
218 

9 I~ 4 4 ,., 

7J 7 

2l 

21 

BJ 5 

Yi .. il1tr in4H : Clo of live pupa on d1y 4 I lo. of lln nnbor111) x 100 
Si1aificaatfy different fr• CGntrol • P < 0.05. •• P < D.01 c: Ounn1tt-llnUn1 • lilco1on-R1P.k Sutt 
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table 9 lur1in1 bth1wior 

Codi . BIAG Studr : S11•1nt Ill Sp1ci11(Str1in) : lit (Slc:SO) 
Study lo : $91512 Gtn1ution : FO loah : P. 0. $11 F•1l1 

Doll (q/ltc) • I 3 10 

Mo of da•s •ith fiw1 n1wborn1 Z.f Z.f Z.f 24 
D•fl aftlr 
d•I herr 

E1tin1 pl1c1nt1 (•) I 24/%4 ooo o; 24/24 000. OJ Z4124(180 01 24124<1ec 01 

lltr iH i •I (•) I 23/24( IS I) 24/24(100 0') 24/24(1M 0) 22/12 ( 100 01 
j 2 23/UU00.0) 24/H(IH.I) 24124011 I) 21/11 (100 0) 

3 23/23000. 0) 23/24( 15.ll U/24(1IO 8l 21/21 (100 01 
4 23/13(100 I) 24/UOH I) 24/24(1IO I) 21/21 (100 0) 

~ Lut1tion (•) 1 23/24( 95. I) 24/24008 0) 24/24 OIO I) 21122 ( 95 Sl 
2 n1u noe •> 24/24(100. 0) 24/24(118 0) 21/21 (100 3) 

~ 3 23/23 UOI. I) 23/241 95 I) 24/24 (111 •> 21/211100 0) 
I 4 2~/23 (108. I) 24124«100 o> 24/24 000 ll 20/21 I 95 2) 

C1Mib1I isa (-) I 24/24 ( UIO. D) 22/!4( 11. 1r H/24{100 I) 21/24 { 11 5) 
2 24/24(1M. D) 24124 (let. 0) 24/24081. •> 21/22 I 9S 5) 
J 2l/2lU•. I) H/H(llO 8) 23/24( 15.1) 21/21(100 0) 
4 2J/2l(1M. I) H/24(111.8) 24/24 (I 08. I) 21/21 (100 OJ 

-
ld.lntlfl14 I E1 .. lnld (I) 
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hbll 1\ S..r•iv1I rat• of pup1 

Code llAG Study : S119int Ill Sp1cl11(Str1in) : lat (Slc:SDJ 
Study lo $91512 '""ration : ft loute : P.O. $11 : 1111 and r ... ,. 

.... (Ill/le) 0 ' l 10 

lo of •11in1 cl•• on do 4 Zl Z4 Z4 Zt 

lo of lire pupa 
H dlt j l1ft1' cutlint) le lit lat 112 ~11 1c ... 

"'' IHa:t.:.S_ D. t. t:s:I. 0 I D:t.:0. 0 1.0:1:0 2 75:t:,J11 

H do 1 lohl 114 112 "' 157 
11 .. :ts.1_ I. l:t:G. I l.l±t.I 1.0:1:0 z 7h:ll•a 

•• day 14 fetal IN ltZ ... 15 7 
l11n:tS I. 1.1±0.0 •. l:tl .• •. 0±0 z JS%IJ•1 

~ oa day 21 rota I .... ... Ill rs1 
•1n:tS. I. 1.1±0.8 1. 1±1.l I. O:tO. 2 1 5.:tl l 

-~, l11nin1 ind11 (I) JID.8 "' 198.0 100 0 

l11nin1 indu : (lo_ of I iwe pup1 u day 2l _/ •-of UH ,.., lmedl1t11J attar cull lnl) x 100 
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(9c/k&) I 4 4C 1 14 21 ,_., 
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' .. 23 22 24 24 Z4 24 22 24 
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••• 1.4 I 1 I. 1 •••• 21. I 44.t l z 34 l 
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~ t l • 2J 2l 24 H 24 24 2l 24 
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10 .. lt II 28 !O n H l!I 20 
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Jut1 H •rlllDGi.Oj.IUI - ~,,.,., ......... a •f .... 

Code : IUG , .. ., : s ...... Ill S,1cl11 (Stralll) : lit CSlc:SI) 
Stu4r • : 511512 l1•1r1tlo• : Fl .... : P.I. s .. : f••l• 

.... (ac/ld • I 3 11 

ID •f N• po1iUre I ugiad (I} 

Pinna u•f•lf iq (H MJ 4) 1511151 151/151 15 .. /li .. , ... ,, ... 
UM.I) UM.I) (I •.• , (Ill.I) 

Pal .. r snap ufl11 Con do 5) 13/ 13 12/ 13 13/ 13 1•1 1' 

_t OM.I) ( U. I) UM.I) UOO. I) 

;rl Incisor truption Con do 14) 13/ 13 tl/ tl ll/ tl 111 1• 
(100.8) (1 •.• , (111 .• , (109. I) 

Auditorr 111rtl• (on 411 15) tl/ tl 13/ 13 13/ t3 15/ 7,5 
(IM.I) (100. •> UM.I) ( 11.1) 

htl id op1ni.•1 (on day 11) 13/ 13 12/ 12 tl/ 13 71/ 11 
UM.I) (111.0) 000.1) CIM.IJ 

Vaci••• op ... iac (H day 31) 21123 23124 23J 1• -.1120 
c 11.3: (ff.I) ( 95. J ( 95 OJ 
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llbl• 11 Or1111 wtlcht --
Cod• : BIA& Study : S11•nt 111 Sp1ci11(Str1ln) : l•t (Slc:SD) 
Studr lo : 511512 len111Uon : f 1 ICM1tl : P.O. SH •••• -

D111 
<•1/k1) lo. of ulH ladr ••I lht <1) Liver (I) Kidney (&) Brain (&) 

0 22 H.31±3.12 .. 615±0. 151 0.416±8. 03' 1. 448±0. 039 

(0. lH:t:O. 025) (I. 111±0. 001) (0. 321±0. 034) 

24 45. 50±4." I. 111±0. 231 •- 412±0. 041 1. 443±0 035 ,.., 
(I. 310±0. 011) (0 IN±O. 00'1 (0 320±8 OJI) 

,.L. 

CO\ 3 24 4Z.U±4.'2 I. 51l±O. 2Jl 0. ~51±0. 051 I U9±8 062 

' 
(8. 351±1. 021) (I 101±1. 806) (0. 331±0. 021) 

1G 11 42.13:t:4. 41 1. iM:t:O. 2%2 • 450±0. 051 I. 425±0. 051 

(0. lH:t:l.120) (I. lll::t:I. IOI) (D.131±1. Qt)) 

l1111:t:S. D. ' ) : l1lltlv1 1u11n ••i1ht (1 or11n I 10 1 bodr .. i1ht) 

}Jl? 



hbl• ,. Orun Hi1ht --
Cod• . &•AG Studr : S1pent Ill s,.,; .. cstuinJ : lat (Slc:SOJ 
Study No : $91512 G1uralfon : Fl lout• : P. 0. S11 Fe11l1 

-
Don 

(•11/kl) lo of fMllH lodJ Hilht (I) llvu (r) lidney (&) Brul\ (&) 

0 23 U.15:t3. 20 l.135:t0. 111 0. SOI :tO. N5 I. l90±0. 021 

(0. 3Jl:t0. 121) (I. llS:tO. 009) (0. 3Jl:t0 023) 

2l 44. 05:t3. 23 I. '33:t0. 141 0. 584:t0. 041 I. 402:t0 044 

(D. 37t:tD. Ill) Cl. U4:t:O. 805) CO. UO:tO 021) 

~ l 23 43. 15:t l. 51 I. '52±0. 164 0. 414±0. 841 I. 3t5:t0. 049 

,. I (I. 311±0.111) (0. 111±0. 005) (I. lll:t:O. 019) 

10 " 40. '3:t:3. 53 .. I. 604±1. 155 • •. 4'l:t0. 04' • I. 3'5:t:O. 047 

(0. 310±1. 016) (0. l 1.U:I. OGll (0 338±0 021) •• 

l11n::tS. I. ( J : l1l1tln er1aa 11i1ht (1 or11n I 10 1 bodr Hi&ht) 
Sl1nlflc1ntly different tr .. Contret • P < 0.15. •• p < 0. ,OJ 

~ 
' 



bbl• J9 lfultipl1 b1hario11I t11t 

Code : UAG Studr : S.ia11t I I I Sp1ci11 (Strain) : ht (Slc::SO) 
Sludr lo : $11512 G11,•ution : fl lout• : P.O. Sti : lal1 

.... llll/k1) • 1 3 10 

lo of abnor••I .,,,, I 111•l•ed (I) 

Pufi I l1ry nf 111 I I 23 D I 24 I I 24 o I 21 
(I.I) (0. •> (0. 0) (0. 0) 

Pnytr' I I af .. I • , 23 DJ 2• O I 2.f o I 21 
fl. 0) (0. I) (0_ OJ (0. 0) 

C11111I r1f11.1 I I 2l I I 24 I I 14 I I 21 
CO. I) (I. OJ CO. OJ co (j.J 

~ 
PiMa nflH I I 23 o I 24 0 I 24 I I 21 

(0. 8) {0.0) (0. 8) (0.0) 

~a lpsil1ttt1I flt1or r1flt1 o I 2l o I 24 I I 24 o I 21 
(0. •> (0. 0) co. 0) (0_ 0) 

hin UIPORSI I I 23 I I 24 o I 24 o I 21 
(0 .• , ,._ ., (0. 0) (0.1) 

Stru11l1 r11pon11 o I 2l t I 24 o I 24 I I 21 
(0. •> (0. 0) (0. 0) (0. 0) 

Grip 1tun1th o I 23 o I 24 o I 2f O I ZI 
(0. 0) (O_ 0) (0. OJ (0_ OJ 

Gait o I 2l o I 24 D I 24 o I 2t 
(0. 0) (0.0) (0.0) (0. 0) 

ti 



table 20 lultipl1 b1hlvioJ1I teat 

Cod• : BIAG Study : S119tnt Ill Sptci11 (Strain) : Ill (Slc:SO) 
Study lo : $11512 lenant ion : f 1 ••te : P.O. Su F•••• 

0oH (q/111) • I l 10 
--

lo of 1bnora1I f1•1l11 I 11 .. iAtd (I) 

Pupiflary r1fl11 o I 23 O I H o I 2l o I It 
(0. 0) (0.0) (0. 0) (0. I) 

p,.,,,., 
""~· o I 23 t I 24 o I 2l I I 11 

(0. 0) (I. 0) (0.0) (0. 0) 

Cor•11I nf111 o I 2l o I 24 o I 2l o I 19 
(0. 0) (0. I) (0. 0) (0. 0) 

Pinu nfl11 o I 23 o I 24 o I 2l o I It 

~. 
to. 0) (0. 0) (D.O) (D. 0) 

lp1il1t1r1I fl11or r1fl11 o I 23 O I H o I 2l o I It 

' (0. 0) (0. 0) (0.0) (0 0) 

Pain ruponH o In o I H o I 2l o I It 
(0. 0) (0. Ot (8. 0) (0. 0) 

Stru11f 1 r11poRJt o I 2l G I 24 0 l 23 0 I 11 
(I. 0) (0.0) (0.0) (0. 0) 

Grip 1t11ncth o I 2l o I 24 o I 2i DI II 
(0. ,, {0. 0) (0.0) '9.0) 

Gait o I 2l o I 24 I I 2l O I It 
(0. 0) (0. 0) (0. 0) 10. 0) 

w 



hbl• 21 Open f itld lt1t 

Code BllAG Study : S1p1nt 111 $p1,c i 11 (Str1 in) : Ill (SI c:: SO) 
Study lo S91512 ,,,..,.uon : Fl loutl : P. 0. S11 : 1111 ind f1•1la 

8011 (q/kt) • I J 10 

lo of •1111 111•in1d 23 24 24 21 

lo of lin11 cro111d 14. 0 ::t 12. I It. 0 ::I: 10. 4 19 .• ::I: 10.' 20. 1 :t: I. 9 

lo of nu inca •. , :t l3 U.O :t 5.1 \0.5 ::I: 1.0 13. 1 :t: 1 3 
I 

lo. ot 1rooein11 i. 4 ::I: 2. 0 1.7 ::I: .. , 2. 5 ::I: 2. I 2. 3 ::I: I. 2 

lo of d1flution1 1.3::1:1.I 1.4 ::I: 1.4 Ol:tl.4 0. 5 ::t I I 

~ 
lo. of urin1tion1 0. I ::t 0. 3 0. s ::I: 0.5 0.3 ::I: • 4 0. I ::t 0 5 

V) I lo of f .. 1111 11,.in1d Zl 2.f 23 HI 

No rf lines c10111d 10. 4 ::I: t. l 24.. ::I: •. 1 ZO. 4 ::t 10 3 23 I ::I: 1 I 

llo of ,.., in11 12.l:t:S.I ,,_, ::I: 1.0 
13. 2 :t ' ' 11.3 :t 8.4 

!lo o( 1ro•in11 2. G ::t 1. 4 2. 1 ::I: 2. 1 2.1 ::I: 1.1 2 4 :t I. 6 

llo at d1he1t ion1 0. 1 ::t 1. 3 0.' ::I: 0 .• 04±01 03±08 

No of u1in1ti~n1 0. 2 :t 0. 1 0. z :t 0 1 op ::1: o. s 00±00 

IHn:t:S. 8. 

~ 
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hbh u later .. 1tipl1 T-.ai1 t11t 

Codi BMAG Study : S1p1nt tit Sp1ci11 (Strain) : lat (Sfc:SO) 
Studr lo 591512 Gen1r1tion : fr loutl : P. 0. Su lih 

Doll Cat/k1) • I l 10 

llo of 91111 11aain1d 23 u 24 21 

Straiaht-1ay trial• TIM in 11cond t 1. 2 ± 5.4 It. I ± 4.1 9.0 ± 2. 9 I 9 :t 6 4 

j 
laze tr iah liM in 11colld 

day I 46.3 :t: 22. 3 54.Z :t: 22 3 50.1 :t: II I 5G 4 :t: 18 8 

do z H.3 ± Jl.0 21.l :t: IO. I 19.1 :t II. I 2Z 9 j: 17 5 

~. do l 21.. ± lt.1 14. 1 :t: 5.4 15. 1 :t: 
3 ' 

ll 9 :t: J 4 

~ lo. of 1rrou 

d11 I 2.1 ± I.' 3.5 :i: I. I 3.3 :t: 1. 3 3 4 ::t: I 5 

day 2 I. 4 :t: 1.. I. 1 :i: 1. I I. 0 :t: l. 4 ' 2 
::t: 1 5 

day 3 D.I :i: 1. l 0.4 :t: 0.1 0 4 ::t: 0. 5 0 4 ::t: 0 4 

IHn :t: S. I. 

~ 



' 

Table 24 later M1ltipl1 T-a1z1 teat 
-

Codi HAG Studr : S11Hnt Ill Sptci11 (St11in) : lat (Sl,:SO) 
Study lo Stl512 &en1ution : Fl loat1 : P. 0. Su Fea1l1 

Doaa (a1/k1) 0 ' 3 10 

lo of f1•al11 11 .. intd 23 24 23 ,, 
Str1i1ht-11y trials fi•I in HC:OGd ti.' ± J.' 11. I ± 7.2 10 2 ± 3 9 9 I :I: I 1 

t 
llu trials TiM in tKOnd 

day I 4t.9 ± 27.5 52. I :I: 21 • 51. 3 :I: 25 1 42 • :I: 19 2 

d•r 2 204 :I: 13.4 19.9 :t 7.2 26 1 :t: 32. 2 20 ' :t: 8 I 

~, d•r 3 13. 1 .::t 2. 1 t5.6 .::t 5. t 17 1 :I: 23. J 15 2 :I: -4 2 

lo. ·Of IUltll <-
day I 3.4 ± I. 1 3.4 :I: r. 1 3.1 ± I. 9 J a :I: I 1 

day 2 l. 2 ± !. 2 I. 2 :I: 1.9 I 5 :I: I. 5 t.4 :t I 0 

dlr l •. , :I: O.i I.Ii :I: • 5 D. 5 .::t I n 0 5 :t 0 5 
----

l11n :t S. I. 

~ 



• .. -



hbll 26 Gtn1r1I 1i1n1 

Code 81AG Studr : S1pe•t Ill Sp,1ei11 (Stuin) : lat (Slc:SP) 
Studr lo $11512 Gen1uU011 : f I (Rrpruducliun) ..... : P. 0. Su f••••• 
Doll 1111 lfllr birth 

(91/kl) Findin11 28 35 42 49 Si 53 10 

• lo of f•al11 23 2l 23 23 2l 23 2l 

llorul 23 u 23 23 23 23 2l 
I 

•• of f•al11 24 u 24 24, 24 24 24 

~ 
lcnul 24 24 24 Z4 24 24 24 

~~ l lo of f1UIH 24 24 24 !4 24 24 24 

lorul 24 14 24 H 24 24 24 

10 ID of hul11 20 20 21 21 20 20 20 
! 

lorul 20 21 21 !I 20 20 29 

--- t 



Jabl• 21 1o4r ••i&t9t Cd 

Codi : •AG Stu4y : S•&M•t• Sp1c:i11(Stuia) : lat (Slc::Sll 
Study lo : $11512 11,Mrati•: Fl (leprMuc:.tia) l•te : P.O. Su . 11111 

Ion l•J• after ~irt• 
, .. /111) 21 35 42 41 H "' 10 21-JO 

• lo . 23 23 2J 23 23 23 Zl 23 

l11n 13.1 131.1• 110 .• 241.} 304.5 30.1 311.2 U1.J 
Is D. 5. I •-Ii 14 .• II. I 10. I zz.e 24.l 22 t 
I 

•• 24 Z•I 24 24 24 24 24 24 

lun 13.4 115.3 llt.l US.I 3'0.4 340.1 3Jl.2 219 I 

~ 
SD. 5. 1 I. I II. I Ui.' 11.0 20.I 24.i 21 9 

..c. 
-< ~ 3 lo. 24 H 24 24 24 24 24 24 

ltan M.I 133 l HI.I 241.3 302.5 341.3 312. J 302 • 
S.D ,_, 

·-· U.I 16. 1 H.3 ll 1 II. I 15 2 

" lo 21 21 21 21 21 21 21 21 
: 

lean JI. I• 1 1121 .• 112. J Zll.5 .H2.I .131. I lH.l 291 2 
s • I. 1 13.l n.o 21 I 24.5 21. 1 30.I 25 5 

lo . .,..., of •111 
Sicnific:antly different frOll Control • P <I.IS I : Dunn1tt 

~ 



Jatilt 21 lodr Hipt ta> 

Cod,1 llAG Studr : s. .... t. S,.cie1(Stuin) : lit (Stc:SO) 
Stud, lo S!USl2 l1•1r1tloa: f 1 (l1Predllctlea) ..... : P.O. Su : f 1Ul1 .... l1r1 1ft1r •lrth 

C•/k1> 21 35 42 41 H ,3 10 21·10 

• ... u 2l 23 23 23 23 2l 23 .... 1,.3 Ill. J .. ,.3 111. 3 114' .• 211. 3 225. 1 149 4 ,s .•. S.I 1.9 I.I U.S \l. ' U.I 11.5 15 I 

.. 24 H 24 24 24 24 24 24 

l11n 11 5 a !I. !1 IU.l 174. 1 19'.: 213 l 2219 lSl 5 
S D 4.5 1. 2'. I.I 13.I 15.l Ii.' 11.2 II J 

~ 
"' I 

3 lo. 24 24 H 24 24 H 24 24 

l••n 75. 4 I II. I lfll 111.1 !II. I !II. I 135. I 15t I 
S.D 1. I II. I 12.4 16.2 11. 4 ll.S U.2 ,, 9 

10 ~- 2t 2t " 18 20 20 28 20 

l11a 11. 4• I 111.1 141 .• 116.4 IH.t 2111 221. 4 ISO 0 
S.D. '·' 1.4 11. 1 12.D 14. 1 II. I 11.4 15 I 

It. : .._..,, of f181l11 
Si1nif ic1ntly diff1r1•t tr .. Control • , ( 0.15 • : Ouanett 

·~ 

' 



~-
~ 
? 

~ 

hbh ZI 

C.d1 : DAI 
Studr • : 511512 

Mllll feflHi•r 

No ot....,.. 
Pail•d ....... 
lqM9Qn81ing ....... ~, .. ,., 

ferllilr lridu ("I.) DI 

l.1producti111 p11fOJllUCI 

Study : S.18Nt• 
IN1ratlen : fl 

.... Cllc/kd • 
22 
21 
21 
16.5 •••• ····················-·····························-··-----

F...-.tenilitr 

Fws•malift9 
No ol temllln 

pMed ....... 
Pregneaa 

22 
21 
21 
15.5 •••• 

~1ci11(Str1i1) : llt (Slc:SD) 
Route : P_O 

3 18 

24 2l 20 
11 11 11 
H II " 11.I 12.5 15.0 
14. I 14. 1 14. I 

-·····--·····-·····--········--· 

H 23 20 
11 II 11 
II II " JO.I 11.5 as.o 
14. I 14 1 14. 1 

MalinQ illdea ("I. t ct 
F.,1illly .-. t"'I d) 
Dar oC cnalif'l9 (MMn :tS.O.t 

Second ftMl.ling 
l. O:t2. I 2. 2:1: 1.' l.5:1:2.0 3. l:t3. 0 

Ho.G•I ........ 

~­....... 
Pr ....... 

I • • ••• 

1 • ' 2 
I 2 

II. 1 61.1 
IJ.3 111.0 

l.tlll6ngtlndea f"'J CJ 
F•lilllly iAdea ("I.) d) 
0., ol •dftt ~ :t S.O.) 

ClllC• r1Minn in 10181 
5. 2:1:2.' I. 5:1:3. 5 

No.al...._ 
pelred ...... 
Pr~ 

Mallng indea ( .. ) C) 

22 
21 
21 
15.5 ..... 

24 
23 
21 
15.I 
ti. 3 

~l 
21 
20 
11. 3 
t5.2 Feoilily indelll '"') d) 

Day ol 11Mling (Main .i: S.O.t l. 0:1:2 .• 3.0±2.3 3. 1±2. l 

aJ Ma&ing indh : (No. of mates wtlh successtu mallng I No. of....._,.... .. wtlh l ..... es) x 100 
bl f .. hhly 111dea: (No. ot malas impteQMUng :..1n111u / No. ol ....._ whh succesal-' ll\lllng) x 100 
c) Ma&ing incle• : (HQ. of lemailes with succeuftll ...,. , No. at ......_ Pl*ed whb 11111MJ x 100 
dl feoillly ~a: (No_ r· p.egnanl le....._/ No. ol ~ wttb M' '1111111 IMUnlt x 100 

2 
2 
2 

1800 

•••• I. 5:1:0. 7 

20 
II 
II 
15_9 
14. 1 

3_ 5±2 • 



hbh JO 6tAtr al 'i 1n1 

Codt : llAG Studr : S•r•ent Ill Speci11 (Strain) : lat (Slc:SDJ 
Stu:dv No : $91512 G1n1ntic•n : Fl lout• : PO. S11 : f 111111 

Dou Dar• 1f 111tatloa 
(q/k&) f indin11 0 1 14 11 20 

0 le. of d1•1 21 21 21 21 21 .. , .. , 21 21 21 21 21 

lo of d•I 23 !l 23 23 23 

~ loraal 2l 23 2l 23 23 

~I J lo. of daaa 21 21 21 21 21 

1o,, ... 21 21 21 21 21 

11 Id If dHI fl II 11 .. II 

lorul II It 11 II 11 

~ 



,. ••• l1 lodr 11•1bt (I) 

to de : llAG Stud, : se ... nt 111 Speclea<Straln) : lat (Sic.SD) 
Stud• lo.: 591512 GeMraUon: fl lout• : PO S•• : fe••le 

Group lo. D••• of 1•atatton 
Gain 

Doae h1/•1> 0 7 H 17 lO 0-lO 

•• 21 21 ll 21 21 21 
lie an 265.J 196.81 JJt.9 JS7.J 40J.1 137.f 

0 S.D. 20.7 n.•· :t.J 29. t 33.4 19.2 

•• Zl 21 21 Zl 21 21 .... ,. 272.S lOl.2 JM.6 1'1.Z 401., 121.f 
1 S.D. 29.I 27.4 27.7 27.6 29.2 U.6 

j 

•• zo 20 zo 20 zo zo 
lie an 270.6 2H.Z 331.0' 359.1 401.2 130.6 

:s S.D. 11.t 16.2 11.S 11.0 24.0 Zl.t 

•• •• 11 11 II 11 II 

~ 
lle•n 261.7 2U.4 326.I 352.1 )93.6 tJl.I 

10 S.D. 25.6 24.6 Z6.t zt.J JJ.4 17.t 

...c.. 

~ I •·: ..._..,of d.., 1ualntd 

~ 



~ 
~ 
~ 

J 

~ 

fable 32 C11111r11n 11c:tion dat1 

Code : BUG Study : S11•1nt 111 
Study No : Sll5U Generation : f I 

0011 <a1/k1) 0 I 

No of d1a1 11 .. in1d 21 21 

No of corpor1 lut1a Jotal 314 335 

l11n:tS_ D. 15. O:t2. 0 ti. D:t2. 0 

•o of iJPlantations Total 301 303 

l11n±S. D. 14.1±2.2 14.4±2.I 

Implantation indl1 ll) tl.I I0.4 

ND. ot damS with all resorpllons 0 0 

lo. of re1orption1 ind de1d fetu1e1 (I) •• ( •. 2) 31 (10.2) 

Early r11erption1 (I) 11 ( 6. 5) 21 ( I. t) 
late 1111rption,1 (I) I ( I. 1) .. ( 3. 3) 
811d fttu~H (I) 0 ( •. 0) • ( •. t) 

lo_ Iha htuua Toll I HI 212 

111n±s_o_ 13. J:tt. 1 13. 0± 2. 9 

Sea ratio 0.13 0.93 
(lale/F .. •I•> (131/151) (131/141) 

Fetal ••icht. (&) lean:tS.O. 3. 50±0.19 l. 42±0. 11 

l111>hnt1t;on indu : (No of impl1ntltiona l No. of corpora lut11) 1 100 
~i1nific:1nllf different fiOll Control • P < 0.05. •• P < 0.01 

' 

Sp1c:i11(Stnin) : ht (Slc:SOJ 
Route : p_o 

3 10 

20 11 

301 211 

15.l:tl.5 15. 4:t2 1 

285 211 

14-3±2.4 15.1±2-0 

94_ 7 t1.5 

0 0 

12 < 4. n 21 ( 1 1) 

It ( l_ I) 21 ( }_ 1) 
1 ( 0. 4) 0 ( •. 0) 
0 ( 0. 0) 0 ( •. 0) 

213 250 

j 
13. 1±2 1 13_ 9±2_ 4 

I. 12 0.94 
(144/121) (121/121) 

3. 45±0_ 18 3. 39:t0. 12 
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GENQTOXICITY 

Al Ames Test 

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

Strains used: Salmone11a TA 1535, TA 1537, TA 98, and TA 100, and E.coli WP2/uvr A. 
Preliminary toxicity study showed bacterial growth inhibition at S00-1000 ug/plate; 1000 
ug/plate was the HD used in the mutagenicity assay. E2020 was not mutagenic. 

li) Chromosomal Aberrations jo Chinese Hamster Luna Cells jn Culture 

Two assay systems were used: (1) nonactivation assay, where cells we~ ul':Ci!ec\ 
with test drug for 24 or 48 hours, and (2) activation assay, where cells were treated with test 
drug either in presence or absence ofrat liver S9 (phenobarbital - and 5,6-benzoflavone­
induced) for 6 hours, followed by incubation in fresh drug-free medium for 18 hours. 

An initial cytatoxicity test showed 50% cell growth inhibition at drug concentrations 
of 25 uglml 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 - SO uglml; 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 highest evaluable concentration (180 
uglml). (Results attached). Aberrations consisted mainly of chromatid breaks and 
chromatid exchanges; a few instances of chromatid gaps and fragmentation we.-e also seen. 
It was concluded that E 2020 was clastogcnie in this assay, but only at cytotoxic 
concentnitions (attached results indicate% cell survival). 

Cl Mouse Mjcnmuclcus 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. 

25 
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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 wu shown to be dialyzable in rat brain, indicating revenibility. 
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
l" and "M-3" had similar potencies to the parent compound in inhibiting rat brain 
acetylcholinesteras~ jn vitro (see "Phannacodynamics" section). 

E 2020 oroduced various observed sians and physioloaical effects thought to be 
indicative of in< .e~ed peripheral and/or central cholinergic activity, e.g. miosis, 
fasciculation, increased pstric mo111ity, .EEG arousal. Changes in urinary electrolyte 
excretion (generally increa!t.R durina fint few hours post-dosing, sometimes followed by 
decreases such that little chan&' seen over a 24 hr. period post-dosing) were seen in both 
phannacodynamics and toxicity studies in rats; some of these effects could be attenuated by 
scopolamine suggesting cholin~cgic mediation. A phannacodynamic study in rats showed 
E2020 elevated fastin1 blood glucose and decreased fating glucoae 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 c1rdiovascula~· workup of E2020 in animals was fairly minimal. A 1'pilot'' study 
in 3 anesthetized dogs ~howed nil pronoW1ced effects up to 1 mg/kg i.v. (The rationale for 
the doses used was not clear; doses of0.3 and 1 ma/kg were said to cause trcmon). In a 
11pilot" study in conscious rabbits, done primarily to evaluate drug effects on EEG, it was 
stated that I of 3 rabbits given the highest dose (1 mg/kg i.v.) had a transient decrease tn 
heart rate (rate at 1 min. post dose - 4S% pre dose). No drug effects were seen on EKG in 
the 3 month· dog toxicity 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-OLP. 

B)ADME/PK 

The sponso~s ADME/PK summary is included earlier in this review; spot-checking 
indicates it to be reasonably accurate. Bri~fly, in the species used for toxicity studies (rats 
and dogs), E2020 is well absorbecfand extensively metabolized, wiifi 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 vitto 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 increasing duration of dosing WJS seen in 
toxicity studies. The reason for this is not clear since plasma T112 for parent drug was 
relatively short (J-6 hr.), at least after acute dosing. (T 112 for total label was substantiaJly 
greater.) 

C) Toxicity Studjes 

An acute toxicity and the following repeat-dose studies were perfonned: 

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

b) 1 year pvaae (40/sex at o, 1, 3, 10 ma/ka; 10/sex/aroup sacrificed at 6 
months) 

The acute oral median lethal dose was approx. 35 ma/ka p.o.; toxic signs included 
salivation, miosis, Jacrimation, reduced spontaneous movement, staggering gait, tremors, 
clonic convulsions, respiratory depression, reduced surface body temperature, and prone 
position. A few deaths were seen at 10 and 20 mglka in the 3 month study, attributed to 
gavage enors poaibly secondary to increased cholineflic tone. No drua-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 dostrthesc sians + salivation, 
lacrimation, and hypoactivity were seen; 1 mglka was a sign-free dose in this study. In the 1 
year study miosis was seen at all doses (LD • 1 mg/kg) with decreasing incidence durina the 
second half of the study; other signs seen, mainly of low incidence and primarily at HD ( 10 
mg/kg), included fasciculations, anoaenital stainina. alopecia. tail bumps, and soft stool. 

Bodyweight pin was decreased at I 0-20 mWJcg; in tho one year study final weight 
at HD (10 mg/kg) was 11°1' and 15% below control in Mand F, respectively. There was no 
clear drug effect on food consumption in the 3 month study; consumption wu difficult to 
assess in the 1 year study since results were expressed as arams consumed per kg 
bodyweight, although it may be inferred that consumption was decreased at HD during the 
first! :eks (and possibly also at later times in HD M). 

Ophthalmoscopic exams showed no dru1 effects (aside from lacrimation and 
miosis). Hematologic exams showed no clear d"Ug effects. A few slight/equivocal blood 
chemistry effects were seen which were not consistent between the 3 month and 1 year 
studies. (In the 3 month study a few rats across all doses had elevated [2· 17X highest 
concurrent control] ALT and/or AST and/or LOH. This was not seen in the 1 year study. In 
a 3 month dietary rangefinding stu4y, mean values for ALT [but not AST or LOH] were 
slightly [1.4x control] increased in MD F (30 mg/kg] and HD F [60mg/kg] but no 
individual values were greater than 2x the highest concurrent control. In a 3 month dietary 
study in ~ 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 i;tudies). 
(Mean values for BUN were very slightly increased in HD Mat 6 months [with a trend in 
LD M and MD M) and in HD Fat tennination in the I year study, and in HD M and MD 
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and HD Fin the above-mentioned rat dietary ranaefinding study. There were no large 
individual increases, no elevations in crearinine, and no drug-related renal histopathology in 
any of these studies). 

Urinalysis cxems showed rather large changes in electrolyte excretion in both the 3 
month and 1 year studies, although the nature of the effects were somewhat different In the 
1 year study, at the 3 month time point, urine wu 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 wu markedly 
increased in M and to a lesser extent in F. This was primarily due to increased electrolyte 
concentrations although urine volume wu occasionally increased. Some of these effects 
were seen at all doses in Mand in MD and HD F. Thee effects wen: not seen dming the 4-
24 hr. time period. Overall 0-24 hr. electrolyte excretion was slighdy increued in MD and 
HD M with no effect in F. At the 6 and 12 mont time points, only 24 hr. measurements 
were taken; concentrations of 1 or more elec:trolytcl were sliptly increued 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 aenerally 
dose-related <locmases in electrolyte excretion (sometimes affecting the lowest dose of0.3 
mWkg), due to decreased electrolyte concentration without chan1e in urin~ volume. (Al 
noted under the pharmacodynamic studies, an acute dose of E2020 wu 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 effects appeared tc be due primarily to 
changes in urine volume rather than on electrolyte concentrations]. rracrine produced 
similar eflects (measured 0-4 hr. post-dose) in this study. Also, the effects of E2020 on Na 
and Cl excretion (but not on K) were ?.ttenuated by scopolamine, sugestin1 cholinergic 
mediation]). 

Salivary gland weights were increased in both studies at 10 ma/kl and above; this 
was associated with histological change (acinar cell hypertrophy, which was also seen at 3 
ma/kg) in the 3 month study only. In the 3 month study. mucosa! edema of the forestomach 
was seen at .10-20 mglkg (with reduced effect after recovery period) and 1 of 12 rats at 20 
mglka had forestomach erosion. These effects were not reported in the one year study. (In 
the acute toxicity study, rats which died had pcte~hi~i hemorrhages in the glandular mucosa 
of the stomach along with "test substance-like l'f'"id•.e" in the stomach). The incidence of 
slight· ~nrophy of th~ pars intcrmedia of the i1 'ary was increased at HD (20 mglkg) in 
the 3 mtJ •.• n study but not in the I year study ( H v l 0 mr/kg). 

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

2> DOK 

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

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

Oral doses of 8 ma/kg and above were lethal after 1 or 2 doses. Toxic sips prior to 
death included emcsis, salivation fasciculations, tremors, staggering gait, and convulsions. 
Nwnerous lab test abnonnalities were seen in these deaths, and post-n1onem exam showed 
myocardial lesions (subendocardial hemorrhage, myocardial degeneration and necrosis) 
which were considered to be aaonallindirect effects, e.g. secondary to hypoxia. Toxic sians 
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 fonner, 
and hyperactivity and lacrimation only in the latter. In the J month study the hiahest sian· 
fn:e dose was 1 mg/kg, whereas in the 1 y~.r 4'tudy salivation wu seen at all doses [LO = 
0.6 mWJcg) [begiMinl prior to 3 months]). food consumption wu decreased during the 
first week at HD (S 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 ophthalmoacopic 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 11 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 rathet large dole-related decreases 
in urine volume and electrolyte excretion (but not urinary electrolyte concentrations) in MD 
and HD (and occasionally LO) Mand in ~~D (and occasionally MD) F. The sponsor 
hypothesizes that these effects were due to (1) decreased water conswnption (a:mough, 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 agonaVindirect). 
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 i>Iqsma levels. 

0) Genotoxicjty Snidjes 

E2020 was clastogenic (mainly chromatid breaks and exchanges; a few insrances of 
chromarid gaps and fragmentation also seen) in Chinese Hamster lung cells in culture, but 
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only at concentrations which were cytotoxic. It was negative in an Ames Test and mouse 
micronucleus test (HD • l 0 mg/kg p.o. acutely or daily for 4 days). 

E) Reproduction Studw 

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

I) Sepent I rat (1, 3, 10) 
2) Segment II rat ( l, 4, 16) 
3) Scament II rabbit (1, 3, 10) 
4) Segment III rat (1, 3, 10) 

In the segment I study M were dosed from 63 days pre-mating throuah mating, and 
F were dosed ftom 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 sians seen in other rat 
reproduction and toxicity studies at similar doses. Bodyweight gains and food conswnption 
were decreased in MD F and HD F (statistically significant in \Ile 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 dnig effects on fertility. There were no consistent 
effects on the various reproductive parametcn 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 III 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 w~re increased at HD 
(6.4o/o vs 0.6% in controls.). Number oflivcboms was correspondingly slightly decreased at 
HD. Pup survival ofliveboms through day 4 PP was equivocally decreued at HD (79% vs 
96% in controls; not staristica11y 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 ar.: 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 (3124 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 perfonnance. 

In the segment JI study in rats miosis was seen at MD (4mgtkg) 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 dwing the treatment period (mean weight on 
day 17 of gestation - 96 and 93-Vo 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 SI I 59 ( 3. I%) fetuses and .S/24 (21 % ) litters n control 
incidence of 1/160 (0.6%) fetuses 1124 and (4%) litters. (Ventricular septa) 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 
NOA. The page containing the data for ventricular septa) defect for S 1 c : SD rats is 
attached. As shown, the mean incidence valuts 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 perfonning the present study for comparison with the results of this 
study.). 

In the segment II rat study 1/3 of the dams were aUowed to delivernonnally, with 
evaluation of F 1 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 S weeks of age. In addition, it is noted that visceral exam done in the small number of 
stillborn and dying pups showed a ventricular septal defect ( + other cardiovascular 
abnonnalities) in I MD stillborn. 

In the segment II srudy 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. periartal staining, emaciation, and abortions at 20 mg/kg 
+,and 1 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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EYALUATION: 

This NOA is approvable. 

Animal toxicity studies have gone up to 1 year in rats and dogs. Carcinogenicity studies in 
rats and mice arc currently \U\detway; it is current policy to allow these studies to be submitted post­
marketing for this class of drugs. (Rat and mouse dietary rangefinding stud!e:, .u~'1 the proposed 
carcinogenicity protocols, were reviewed by me 3/1/94 and presented to tile Carcinogenicity 
Assessment Committee [CAC] on 3122194; recommendations were transmin,..d to the sponsor in the 
letter of 4n/94). The primary finding in the animal toxicity studies was ·;h1 oduction of various 
cholinergic/CNS signs. Changes in urinary electrolyte excretion were s~en m both rats and dogs but 
the nature of these changes varied across studies as discussed earlier (e.g. in some cases due to 
chan1es in urinary electrolyte concentration; in others to changes in urine volwnc). The sponsor 
hypothesizes that the changes in rats were cholincrgica11y 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 electrolyte concentrations. Sporadic: 
elevations of serum transaminases and/or LOH 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 
the~e 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 seament 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. aTid ttae 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 infonnation should be requested from the sponsor. (No tcratological effects were seen in 
the segment II rabbit study.) 

In the segment III rat study, the nwnber of stillborns was increased, pup weights were 
decreased, and pup survival through day 4 PP was eqJJivocally decrc.ised, at HD ( 10 mg/kg). As 
discussed earlier, the cause of these effects (including the role of maternal toxicity) is not known. 
(In the segment I stu1y, 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 of 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 I and 
III studies were done by the same lab using the same strain. doses, and drug lot#. Decreased dam 
food conswnprion and weight gain were seen in both studies. Observed signs in dams were seen 
only in the segment Ill study, but these were not described as severe. One possibility is that the 
longer duration of dosing in the segment I study led to tolerance to some effect responsible for the 
increased stiJlbinhs and pup mortality seen in the segment III study.). (In the segment II rat study, 
among F sacrificed day 20 of gestation, there were no drug .effects on fetal deaths; fe~l weight was 
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slightly decreased at HD [16 mg/kg]. Among Fallowed 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 I 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 Fin the segment I study. in contrast to effects seen at 
similar doses in other reproduction and toxicity studies; although, in contrnst 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 of9/21/93 and 11/13/95) that 
additional ADME/PK data in animals would be useful particularly regarding the mciabotic pattern 
in the species used for toxicity testing and phannacologic activity of metabolites. Satisfactory data 
on these points were submitted with the NOA as reviewed herein. 
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RECOMMENQATIONS· 

This NOA is approvable. 

For the purpose of interpreting the results of the segment II 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 from the lab which 
perfonncd the E2020 study.• 

Barry N. Rosloff, Ph.D . 

.,.Note added in proof: This was done by the CSO by phone on 6/11/96 . .,;-. 

cc:HFD-120\NDA20-690 
\BRosloff 
\GFitzgerald4'J J 1/J 1/r'­
\Cso 111111 f%J 
\LC.Vil\ 

rd\tcb\6\13\96 
fd\tcb\6\25\96 

n:\roslotl\c:2020.wpd 

l t\. f(OOf -
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NQU ADPED IN PROOF: 

The requested h:storical control data were submitted by the sponsor on 6127196; see attached 
page. As indicated, the overall percent of fetuses with ventricular septa! defect in the lab which 
perfonned the E-2020 study was 0.8% with a range of0-2.9%. The analogous values for affected 
Htters were 5.1% and 0-18.2%. As noted earlier, published values for mean fetal incidence ranged 
from 0-3.3% across Jabs 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 II studies in rats and 
rabbits. it cannot be concluded that E-2020 clearly increased the incidence of ventricular septa) 
defect. (Incidence at HD in rat study was 3.1 % of fetuses and 21 % oflitters). However, due to the 
finding of increased stillbirths and slightly decreased pup survival seen at HD in the segment III 
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 internally, e.g. for 
ventricular septa! defect; however such exams were extremely limited as uoted earlier.) 
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Historical control incidence data for 
"Ventricular septal defect (VSD)" in Slc:SD rats 

<1985. 2. 1990. 1> 

SNdy Number R-136• R-148 R-218 R-220 R-248 .. Tora! 

Numben of Dams 21 21 21 23 24 110 
Numbers of observed fetuses 122 126 122 141 160 671 
Numbers of fem.ses with VSD 1(1) 0 .() 0 1(1) 2 
(Dams with VSD) 
Incidence of VSD (., of fetusea) 0.8 0.0 (J.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 me rust terau>lO&Y study in ratS conducted u the Gotemba Laborarories . 
.. : R-248 (E2020) 

<1990. 2 • 199S. 1> 

Study Number R-448 R-4SO R-463 R-S93 Tocal 

Numbers of Dams 22 24 23 19 88 
Numbers of observed fetuses 138 1S5 148 123 S64 
Numbers of fetu.ses with VSD 4(4) 0 2(2) 2(2) 8 
(Dams with VSD) 
L~cidence of VSD (., of fecusa) :?.9 0.0 1.4 1.6 1.42 
Incici.:~ of VSD (._ 1 ,f dams) 18.2 o.o 8.7 10.5 9.1 

Siped : SL· Ub& 0 4.· 4 Dare: J""' >st I t ll Q > 

Shipna Ishida 

Depwy~.or ~atqri•• 
Deplrtment I, Ootemba .aaus 
Bozo Research Center Inc. 

~ 

..... 
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DIVISION OF NEUROPHARMACOLOGICAL DRUG PRODUCTS 
RevleW of Chemlatry, Manufacturing, and Controls 

.a>A#: 20-690 
SUBMISSION TYPE 

ORIGINAL 

CHEM.REVIEW# 1 
DOCUMENT DA TE 

29-MAR-96 

NAME & ADDRESS OF APPLICANT: 

DRUG PRODUCT NAME 
Proprietary: 
Nonproprletary/USAN: 
Code Name/#: 
Chem.Type!Ther.Class: 

PHARMACOL.CATEGORY/INOICA TION: 
DCSAGE FORM: 
STRENGTHS: 

ROUTE OF AOMINISTRA TION: 
DISPENSED: 

REVIEW OAT!: 30.JUL-96 

COERDATE 

Eisai America, Inc. 
Glenpointe Centre East 
Teaneck, NJ 07666-6741 

ARICEPTTM 
Oonepezil hydrochloride 
E2020 

~SSIGNEU DA TE 

01-APR-96 

Reversible inhibitor of acetylcholinesterase 

Treatment of Alzheimer's Disease 
Tablet 
5 mg and 10 mg (4.56 and 9.12 mg of donepezil 
free base) 
Oral 
XXXXXRx OTC 

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

(R,SJ· 1·b•nzyl-4-((5,6-dlmethoxy·1 ·lndanon)·2·yl}·m•thylplperldlne 
hydrochloride (IUPACJ 

C2.H29N03.HCI, Molecular Weight 415.96; 
CAS #: 14057-77-9 

SUPPOR11NG DOCUMENTS: IND 
RELATED DOCUMENTS: 
REMARKS/COMMENTS: EISAI does not hav" its own manufacturing capability in the U.S. For that reason the 
NOS and the drug product will be manufactured by Pfizer Inc. in its Groton, CT and Brooklyn, NY facilities. To a 
lesser degree will help the sponsor as an alternate site for manufacturing of the drug product with 1110th 
the capacity of Pfizer, Inc. The clinical studies were carried out with the donepezil hydrochloride tablets 
manufactured in Japan. Both sites: Pfizer's Brooklyn, N.Y., and facilities manufactured 
scale-up batches of donepezil hydrochlcride tablets and placed them on stability studies. Both groups of batches 
were made with the NOS from Japan. N\lt one batch of tablets was produced using the NOS produced by Pfizer in 
Groto11, CT. Or S.W. Blum, the Team Lead9t, was alerted to the issue and discussed the issue with the sponsor 
copioutly. A senior management decision has to be reached whether the Pfizer. Groton, CT facility should be 
approved as a manufacturing site for the NOS. The rem~inder of the deficiencies present in application is very 
easily to correct and does not impinge on the approvability of the application. 

CONCLUSIONS & RECOMMENDATIONS: Recommend NOA 20-690: APPftOVAl'LE subject to the positive 
inspection results of EISAI facilities in Japan and resolution of deficiencies listed 1n the Draft Letter. 

cc: Orig. NOA 20-690 
HFD-120 
HFD-120/WJRzeszotarski 
HFD-120/KHiggins 
HFD-120/SWBlum J/hM 
RID lnit by:SWB /! f / t/5, 

/, cr}t/ct6 
filename: N020690.000 



DMSION OF NEUROPHAR. \COLOGICAL DRUG PRODUCTS 
Review of Chemlatry. Mllnufacturtng, end Controls 

NOA#: 20-690 CHEM.REVIEW# 2 REVIEW DATE: 18-SEP-96 

SUBMISSION TYPE: 

Amelldn'lellt 
Amendment 
Amendment 
Arnendmtt'lt 

DOCUMENT DA TE 

D&-APR·M 
05-JUN-96 
01-AUG-98 
04-SEP·96 

NAME & ADDRESS OF APPLICANT: 

DRUG PkODUCT NAME 
Proprtetery: 
Nonproprtetary/USAN: 
Code N•me/#: 
Chem. Type/Ther.Claas: 

PHARMACOL.C, ~ -; JRYltNDICATION: 
DOSAGE FORM: 
STRENGTHS: 

ROUTE OF ADMINISTRATION: 
DISPENSED: 

CDERDATE 

Eisai America, Inc. 
Glenpointe Centre East 
Teaneck, NJ 07666-6741 

ARICEPTN 
Oonepezil hydrochloride 
E2020 

ASSIGNED DA TE 

06-APR·98 
OtrJUN-96 
10-AUG-96 
05-SEP-96 

Reversible inhibitor of acetylcholinesterase 

Treatment of Alzheimer's Disease 
Tablet 
5 mg and 10 mg (4.56 and 9.12 mg of donepezil 
free base) 
Oral 
XXXXXRx OTC 

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

(R,S)-1-benzyl-4·[(5,6-dimethoxy-1-indanon)-2-yl)-methylpiperidine hydmchloride (IUPAC) 

C24H29N03.HCI; Molecular Weight: 415.96; 
CAS #: 14057-77-9 

SUPPORTING DOCUMENTS: IND 
RELATED DOCUMENTS: 
REMARKS/COMNIEHTS: 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 
secondary sites; 2) analytical data on four lots produced of drug substance produced 
at Pftzer, inc. Groton, CT and comparative data on drug substance produced at Eisai Chemical Company in 
KHhima, Japan; and 3) addltlonal stabllity data on drug substance produced at Pfizer, Groton, CT and drug 
proauct produced with that drug substance are provided. Attached is a copy of EER indicating that all facilitiee 
have been evelu!1ted and are acceptable. 
CONCLUSIONS & ReCOMMENDATIONS: The data included in the above amendments suppcrts the claim that 
the drug substance and the drug product manufactured in the sites indicated are Identical . 
Recommend NOA 20-690, as amended: APPROVABLE subject tr1 resolutlon of deficiencies listed in the Draft 
~r. r 

e.-- ;: ~----· --
cc: Ong. NOA 2C 690 
HF0-120 
HF0-120/WJRzeszotarski 
HFD-120/KHiggins 
HFD· 120/SWBlum 
RID lnit by:SWB !JIH;fl, 

fl'q/1f/9P 

-
filename: N0~0690.001 



***SENSITIVE*** 

REVIEW 

OF 

ENVIRONMENTAL ASSESSMENT 

FOR 

NDA 20-690 

ARICEP'fl'M 

( donepezil HCI) 

Oral Tablets 5 and 10 mg 

DIVISION OF NEUROPHARMACOLOGICAL DRUG 
PRODUCTS 
(HFD-120) 

CENTER FOR DRUG EVALUATION AND RESEARCH 

DA 't '"t COMPLETED: July 23, 1996 
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SUMMARY 

A FONSI is recommended. 

The EA qualifies for a Tier O EA review because the calculated EiC • 0.029 ppb. 

Precaudons taken at the sites of manufacture a.rid methods of disposal may be expeded to 
minimize occupational exposures and en· nronmental release depending on the response to the 
deficiencies. The quantity of drug subsunce manufactured is estimated not to exceed 1300 :~g in 
the fifth year of production after approval. 
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ENVIRONMENTAL ASSESSMENT 

1. Date: 

EA DATED February 8, 1996 
EA signed March 1, 1996 
CSO K. Higgins HFD-120 
EA Review # l jnitiated 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 Blvd. 
Teaneck, New Jersey 07666.t;741 

4. Description of the proposed action: 

a. Requested Approval: 

Applicant has filed a NDA for ARICEF-fTM Film-Coated Tablets, Sand 10 mg, and 
packaged in HOPE cont;\iners and blister packs. 

Adequate. 

b. Need for Action: 

For treatment of symptoms of mild to moderately severe Alzheimer's disease. 

Adequate. 
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c. Production Locations: 

i. Proprietary Intermediate(•): 

None 

Adequate. 

IL Dru1 Substance: 

Drug substance manufacture for the U.S., 

Pfizer Inc. 
Groton, CT 

Facility Dacription & Adjacent Environment: 

The narrative description of the facility is givl!n on page 345. 

Adequate. 

And 

Eisai Chemical Co. Ltd. 
Kashima, Japan 

Facility Descriptfon & Adjacent Environment: 

The narrative description of the facility iJ provided on page 346. 

Adequate. 

iii. Finished Dosaae Form: 
(Include:; packaging) 

Pfizer Inc. 
Brooklyn. NY 
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Facility Description & Adjnunt 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. Dispoial I .. ocations: 

4.e.1. For Pjiur sites: 

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

Adequate. 

4.e.l. For Eisai sites: 
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Waste/rejected drug substance/drug product and proprietary drug substance 
intennediates, 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. 

!. Identification or chemical substances that are the subject of the proposed action: 

Drug Substanci: 

USAN: donepezil hydrochloride 

Code Name: 

No code name is provided. 

Chemical Name: 

( :t: )-2,3-dihydro-5,6-dimethoxy-2-[[ l-(phenylmethyl)-4-piperidinyl]methyl]­
l H-inden- l-one, hyd1 l)Chloride 

CAS#: 

(142057-77-0] & [120011-70-3] 

Molecular Weiaht: 

415.96 

Molecular Formula: 
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Structural Formula: 

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 shouh~ 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 1ite(1) of production: 

a. Substances Expected to be emitted: 

6.a.t. Drug Substance-Prazer 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. 

l A.2. Pfizer Brooklyn Facility (dru1 product) 
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There are no significant emissions fhma manufacture of the drug product into any 
enviroruatental compartment. 

Adequate. 

Adequate. 

6.a.4. Eisai Site: 

Appendix 1 is a certification of compliance for foreign manufacture. 

Adequate. 

b. Controls (Air, Liquid EmuHt, Solid): 

6.b.1. Drug substance-Pnzer Groten Facility. 

A general statement is provided that emissions contro}s 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. voe 
emissions control device operates at > 93% efficiency. 

Adequate. 

-ii. Aqueous emissions is comprised of equipment wuhings which undergo pre-
trea~ment prior to disposal in a WWI'F. They operate under a NPDES permit and 
achieve >95% reduction of in.fluent process BOD. 
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Adequate. 

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

Adequate. 

6.b.2. Prazer Brooklyn Facility (dru1 product) 

To ensure compliance with occupational exposure limits and general emissions 
req1Jirements., emissions controls are used in the manufacturing processes. 

i. Atmospheric--Particulates controlled using HEP A and similar filters with 
efficiencies> 99.90/o and scrubbers. 

Adequate. 

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

Adequate. 

111. Terrestrial--Solid wastes disposal containing phannaceuticals are by 
contract under appropriate permits. 

Adequate. 

6.b.3. 

Adequate. 
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6.b.4. Eiui Facility 

Appendix l is a certification of compliance for foreign manufacture. 

Adequate. 

c. Compliance with Federal, Sbte and IL, .:al Emission Requirements: 

6.c.1. Pf1Zer Groten Facility. 

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

Adequate. 

6.c.2. Prazer Brooklyn Facility 

A certification of compliance is found on page 3 SO of the EA along with a 
reference to applicable laws/regulations. 

Adequate. 

6.c.3. 

Adequate. 

6.c.4. Eisai Faacility 

Appendix I is a certification of compliance for foreign manufacture. 

Adequate. 

d. Effect or Approval on Compliance with Current Emissions Requirements: 
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6.d.1. Pnzer Groten Facility. 

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

Adequate. 

6.d.2. Prazer Brooklyn 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. 

e. Estimated Expected Emitted Concentration/Quantities: 

The EiC.- for donepezil hydrochloride is 0.032 ppb based or1 Sth 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 sub!"t.ances in the environment: 

Not applicabl~ for Tier 0 EA format. Adequate. 

I. Environmental eO'ectJ or released substances: 

Not applicable for Tier 0 EA fonnat. ..\dequate. 

9. Use of resources and enrflY: 

a. Natural Resources and Eneray 
b. EfTect on Endan1ered or Threatened Species 
c. Efl'ect on property listed in or Eligible for Listing in the National Resister of 

Historic Places 

Not applicable for Tier 0 EA format. Adequate. 

10. Mitigation measure•: 

Not applicable for Tier 0 EA format. Adequate. 

11. Alternatives to the proposed action: 

Not applicable for Tier O EA format. Adequate. 

12. List of preparers, & their qualificati~ns (expertise, experience, professional 
disciplines) and consultants: 

EA page 353 lists the preparer,. 

Adequate. 

13. Certifkation: 

The certification is si1s11ed and dated. 

Adequate. 
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1•. References: 

Reference to the Industry Guidance document is made. 

Adequate. 

15. Appendices: 

Four appendices are noted as non-confidential. 

Eight app~ndices are noted as confidential. 

Adequate. 
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DRAFr DEFICIENCY LEITER 

No defici~ies of significance were noted. Therefore no deficiency letter is required. 

© 

C:\WPFll..U\EAREVIEW\20690£0 l.llPV Page 14 



Endorsements: 

P. G. Vincent ~&"' ':lr \ .,_ '1 \ e, I.. 

CC: Original NDA 20-690/HFD-120 K. Higgins copy to NDA 20·6~0 
EA File 20690 
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ENVffiONMENTAL ASSESSMENT 

AND 

FINDING OF NO SIGNIFICANT IMPACT 

FOR 

ARICEPTTM 

(Donepezil HCI) 

Oral Tablets S and 10 mg 

NDA 20-690 

Division of Neuropharmacological Drug Products 
(HFD-120) 

FOOD AND DRUG ADMINISTRATION 

-· 
CENTER FOR DRUG EVALUATION .4ND RESEARCH 
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FINDING OF NO SIGNIFICANT IMPACT 

for 

A RICEP'fl'll 

(D'lnept.zil BCI) 

Oral Tablets 5 and 10 ma 

NDA 20-690 

The National Environmental Policy Act of 1969 (NEPA) requi1es all Federal agencies to assess 
the environmental impact of their actions. FDA is required under NEPA to consider the 
envirorunental impact of approving cenain dmg product applications as an integral part of its 
regulatory process. 

The Forid and lJrug Administration, Center for Drug Evaluation and Research has c1refully 
considered the potential environmental impact of this action and hu concluded that this action 
will not have a significant effect on the quality of the human environment and that an 
environmentai impact statemen~ thert:fore will not be prepar~d. 

In suppon of their new drug application for ARICEPT™, Eisai America, Inc. has prepared an 
environmental assessment in accordance with 21 CFR 25.3 la (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 u an oral tablet ( S and I 0 mg) 
in the treatment of symptoms of mild to moderately severe Alzheimer's disease. The drug 
substance is manufactured by Pfizer, Inc., Groton, CT and Eisai Chemical Co. Ltd., Kasliima, 
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 user disposal of empty or partly use'd product and packaging. Renimed or out-of­
specification drug ~·Jbstance and rejected or returned drug product will be disposed of at some 
licensed hiah ter.,perature incinerators. At U.S. ho1pttal1 and clinics, empty or panwly empty 
packages will be disposed according to hospitai/clinic reaulations. From home use, empty or 
panially empty containers will typically be disposed of by a community's solid wute mahagement 
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 LJrug Evaluation and Research has concluded that the product can be 
manufactured, used and clisposed of without any expected adverse envirorunenta1 effects. 
Precautions taken at the sites of manufacture t·fthe bulk product and its final fonnulation •re 
expected to minimize occupat.ional exposures 1nd environmental r~lease. 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 

'l--l 11 .. la1, 
~-, 

Approved 
Phillip G. Vincent, Ph.D 
Environmental Scientist 

,. 

Center for Drug Evaluation and Re:oearch 

(~Ji~-_.:;:~~·--
Concurred(// C+zJ 
Nancy Sager . 
Acting Supervisorfl'eam Le8'fer 
Environmental Assessment team 
Center for Drug Evaluation and Research 

Attachments: Environmental Assessment 
Material Safety Data Sheet (drug substance) 
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J.H.M. Research & ~velopmcnt, Inc., 5776 Second Streel, N.E., Washington, D.C. 20011 

.. 


