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Summary

Oral administration of FC-25 at doses of 10, 5 and 1 wg/kg/day to pregnant
Sprague-Dawley rats during days 6 through 15 of gestation (period of organcgsnesis)
resulted in fetuses with teratogenic changes in the lens of the eye. The
teratogenic effect was a developmental eye abnormality which appeared to be an
arrest in development of the primary lens fibers forming the embryonal lens
nucleus, followed by secondary aberrations of the secondary lens fibers of

the fetal noecleus. The lens abnormality occurred in all FC-35 dose groups,

but the proportion of fetuses with the lens changes was significantly higher

than the control group only in the 10 mg/kg/day group.

FC=95 administration was maternally toxic only to the 10 mg/kg/day group.
At gestation days 12 through 20 their mean maternal body weights were significantly
lower than the controls. FC=85 was not maternally toxic to the 5 and 1 mg/kg/day

groups.

FC-55 was not embryotoxic and did not affect the ovaries or reproductive

tract contents of the dams. The compound did not produce an increase in the
nunber or proportion of abnormal fetal skeleton aberrations.
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Introduction

This teratology studyg-of FC-95 in rats was conducted to evaluate the embryotoxic
and teratogenic effects of orally administerad FC-95. The study was sponsored by
aM Commerical Chemical Division, St. Paul, Minnesota and was conducted by the
Safety.Evaluation laboratory, Riker Laboratcries, Inc., St. Paul, Minnesota.

The compound administration period was from July 14 through July 24, 1980. ‘fThe
protocel and list of the principal participants and supervisory personnel can be
found in Appendices I and II respectively.

All portions of this study were conducted according to the Good Laboratory
Practice {GLP) regulations and the Safety Evaluation Laboratory Standard
Operating Procedures (see Appendix III for Quality Assurance Unit statement).
The storage location for specimens, raw data and a copy of the final report is
maintained in the Safety Evaluation Laboratory's record archives.

Methods

Time mated Spraque-Dawley derived rats were cbtained from Charles River Breeding
taboratory and assigned cages according to a computer-generated random numbers
table. The rats were then divided into four groups of 22 animals weighing 175
to 261 grams. The rats were housed individually in hanging stainless steel cages
with. wire mesh floors and fronts in a temperature and humidity controlled room.

Food— and water were available 2d libitum. The lights were on a 12 heur light/dark

cycle.

The animals were observed daily from day 3 through day 20 of gestation for
abnormal clinical signs. Body weights were recorded on days 3, 6, 9, 12, 15 and
20 of gestation and the rats dosed accordingly using a constant dose volume of

5 ml/kg of body weight. The four groups were dosed with FC-95 (Lot 640) suspended

daily in corn oil at O, 10, § or 1 mg/kg/day. FC-95 was administered daily by
oral intubation with a syringe ecuipped with a ball-tipped intubation needle to
the rates on days 6 through 15 of gestation (day 0 indicated by sperm-positive

vaginal smear). FC-95 analytical characterization (sse Appendix IV) was provided b&

3M Commercial Chemical Division, St. Paul, Minnesota.

All animals were sacrificed on day 20 by cervical dislocation and the ovaries and
uterus, including its contents, were exunined immediately to determine the
following: number of corpora lutea, number of viable fetuses, number of resorp-

tion sites, pup weights and sex, and any gross fetal abnormalities. Approximately

cne-third of the fetuses were fixed in Bouin's solution for subseguent free-hand
sectioning by the Wilson technique to determine visceral abnormalities. The
remaining fetuses were preserved in alcohol for clearing and staining of the
skeleton with alizarin red to detect skeletal abnormalities. Selected free-hand
=mections were processed for histelogical evalnatien.

2 Riker Experiment No. OGBCTRIO0B _

2 purina Laboratory Chow, Ralston Purina Company, St. Louis, MO
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Results

FC-95 administered during the period of organogenesis was toxic to the high dose
group (10 mg/kg/day) maternal rats. The mean body weights of all dose groups

were similar at gestation days three through nine (Table 1, Appendix V). At
gestation days 12 through 20 the high dose group rats weighed significantly

less than controls (0 mg/kg/day). The mean maternal body weights of mid (5 mg/kg/day)
and. low (1 ma/kg/day) dose groups were not different from the controls throughout

the study. E£ven though FPC-95 was maternally toxic at the high dose level, no
compound-related clinical signs were cbserved in any of the dose groups.

FC~-95 was not embryotoxic and did not affect the ovaries or reproductive tract
contents of the dams. The mean number of male, female, total and dead fetuses;
the mean number of resorption sites, implantation sites, corpora lutea and mean
fetus weights of the three FC-95 duse groups were not significantly different
from the controls (Table 2, Appendix VI}. The high dose group 4id have a lower
mean number of viable male, female and total fetuses than the other three groups
which resuited from a lower number of embryos at the start of the study. Con-
tributing pieces of evidence to the lower number of high dose embryos are the
low mean number of implantation sites, corpora luteas, resorption sites and the
absence of dead fetuses. ' .

FC-95 did not cause compound=-related abnormal gross fetal findings (Table 3),

nor did FC-895 treatment produce an increase in the number or proportion of
abnormal fetal skeletal aberrations. Fetal skeleton results of the three
compound treated groups were not significantly different from the control

group (Table 4). The incidence and proportions of stermebrae nonossified and
associated changes of sternebrae assymetrical, sternebrae bipartite and one
sternebrae missing were unusually high in all dose groups of this study including

the control group. - -

FC=-95 was terategenic in the rat at all dose levels administered in this study.
The teratogenic effect was a developmental eye abnormality which appearad to be

an arrest in development of the primary lens fibers forming the embryonal lens
nucleus, followed by secondary aberrations of the secondary lens fibers of the
fetal nucleus. All eye abnormalities were localized to the area of the embryonal
lens nucleus although & variety of morphological appearances were present within
that location. The range of morxphological appearances ag cbserved under the
dissecting microscope varied from a slight discoloration of the lens near the
anterior margin to a dark colored cval area, often containing a cleft, extending
from beneath the lens epithelium to half-way through the lens posteriorly.
Histologically the discolorations were due to presence of lens vesicle remnants
surrounding the abnormal embrycnal lens nucleus. One of the most severly affected
eyes had most of the embryonal lens nucleus replaced by sinus spaces containing
red blood cells. Also contributing to the discolorations were primary lens fibers
which appeared to have not elongated. These lens fibers were tortuous and lacked
nuclei in a normal lens bow of nuclei. Seccndary lens fiber development progressed
normally except immediately surrounding the abnormal embryonal nucleus. Secondary
aberrations of secondary lens fibers included the besnding of the fibers around the
abnormal oval area, the subsequent formation of prominant anterior and posterior

_ ¥ sutuves of the converging fibers and lens vesicle remnants surrcunding the

enbryonal nucleus,
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The lens abnormality occurred in all dose groups except the contrel group. The
proportion of fetuses with the lens abnormality in one or both lenses was
significantly higher in the high dose group than the centrel (Table 5). The

lens abnormality recorded for one contrel fetus under the dissecting microscope
was an artifact when evaluated by transmission light microscopy. A no-effect
dese level for the teratogenic lens abnormality was not established in this study,

Discussion

Optimal wvisual functional reguirements are met during embryonic development by

the differentiation of highly specialized populations of cells from undifferentiated
precoursers and by the coordinated morphogenesis of the resulting tissues. Both
processes are controlled to a remarkable extent by interactions which occur

among emerging tissues. Each tissue of the eye is brought to its final state of
differentiation, its cell population size and its definitive gedmetry, not only

by intrinsic processes, but also by extrinsic influences exerted by neighboring
tissues*t.

The embryonal origin of the lens is undifferentiated ectoderm. The tip of the
optic vesicle, presumably the neural retina, plays the final reole in inducing
lens from overlying ectoderm and in aligning the lens precisely with the rest
of the eya. Alternative or sequential action of tissves derived from endederm
{(foregut} and mesoderm (heart) on the same target tissue decreases the probability
that lens formation would be abortad by accidents during the early phases of
induction. While the nature of the inductive influence remains unknown, there
are indications that substances may be transferred from the presumptive neural
retina to the overlying ectoderm during indyction. A prolonged period of
inductive interaction not only increases the probabililty that lens induction
will occur snccegsfully in the face of interference, but provides a mechanism
for continucusly adjusting the size, shape, position and orientation of the
lens to that of the retina2,

During tha early stages of the inductive process, the ectodermal cells irmediately
overlying the tip of the optic vesicle elongate prependicularly to the bedy
surface to form a thickened disc (lens placode). The change in cell shape is
accomplished without change in cell volume. The number cf cells, however, continues
to increase during this period. Toward the end of lens placode formation,
acidophiliec f£ibrils appear in the apices of the lens placode cells. At about

this time, the placode invaginates to form the lens cup. This invagination is
independent of the concomitant invagination of the underlying optic vesicle,

and is probably due to forces operating within the lens ectoderm. As the .lens

cup deepens, its opening (lens pore} becomes progressively constricted until its
lips meet and fuse, cutting off the lens vesicle intermally and re-establishing
continuity in the overlying ectoderm. Closure of the lens pore is attended by,
and possibly accomplished by, a local and temporaty restricted wave of cell death.
Pollowing closure of the lens pore, the cells at the back of the lens vesicle
continue to elongate, under the influnence of the neural retina, to form the

lens fibers. As the fibers grow the cavity of the lens vesicle is obliterated.
The lens cells toward the ectoderm, which do hot elongate further, form the

- lens epitheliumz.
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The cubcidal lens epithelial cells which face the comea continue to grow after
the lans vesicle forms. As the cells rotate through the eguator region, they
take their places on the surface of the growing fiber mass. These cells differ-
entiats into secondary leps fibers at the eguater and elongate rapidly toward the
poles of the lens where they meet with other fibers in planes of juncticn called
sutures. AS seesondary fibers grow their nuclei become positioned at about the
center of the fibers and form a convex lens bow outward. Since the newer

fibers are always deposited superficially, the oldest fibers in the lens come

te lie centrally and are referred to collectively as the lens nucleus. With
time the lens cell nuclei in this region become pycnotic and finally disappear.
The cell fibers, however, are not broken down and removed but remain in place.
Thus the size ané shape of the lens are contrelled by factors which contrcl the

number, size and shape of lens cells2,

The teratogenic effect of FC-9%5 probably occurred during the portion of organo-
genesis between differentiatien of lens tissue from ectoderm and the formation
of secondary lens fibers surrounding the ecbryonal lens nucleus. The exact
time of the teratogenic insult and the morphogenesis of the abnormality were
not determined in the study. The developmental lens abnormality appears to be
unigue because it has not been described as a compound-related abnormality3.

A similar-appearing structural lens abnormality has been reported to oscur
spontaneously in rat fetuses, but with a very low incidence of 1.2%%. The
abnormality resembles the Fraser developmental lens abnormality of a mutant
mouse strain which results from degenerative primary lens cells®,
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Table 1

tral Teratology Study of FC-95 in Rats
Mean Maternal Body Weights with Standard Deviations

Dose . . Gestation Day

Group 3 ] 9 12 15 20

0 nmg/kg/day MERN 288 223 24T T2 39T 300
STAM. DEVY 16.7 17.6 28 2 20.5 24. 4 3Z. &

10 mg/kg/day MEAN 199 223 243 2573 z27rvE zasli
STHM. DEY 14, € 21X & 18 2 16 2 1€ & 34, &

5 mg/kg/day MERN @S 225 249 2R k%4 TR
STAM. DEY 29 @ 146 4 42. 6 1% 2 17 & 23 &

1 mg/kg/day MERN  20S 226 - 2S2 &7z ZBI I7S
STHN., DEY 1€ & 4% 1 49 . 7 19 5 = s X1 =

\\
L Significantly lower than the controls {Dunnett's t test p < 0.05)
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Table 3
Oral Teratology Study of FC-95 in Rats
Nunmber of Fetuees with Gross Findings3
5
Findin 0 10 3 1
s mg/kg/day  mg/kg/day  mg/kg/day  mg/kg/day
No. of fetuses examined 201 131 178 192
Ymbilical hernia b3 —— 1 —
Runted -— 1 -— 1
Total Normal Fetuses 200 130 . 177 181
Total Abnormal Fetuses 1 1 ' R 1

2 Treatment groups were not significantly different f£rom the control
{Chi-square p < 0.05)
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Table 4
Dral Teratology Study of FC-95 in Rats
Numbar and Percent of Fetuses with Skeleton Findings——
0 10 5 1

Skeleton Finding mg/kg/day mg/kg/day ma/kg/day mg/kg/day
Fontanelle not closed 10 (7) 10 (11} 7 (6} 5 (4}
Frontal nonbssified 4 (3) 1 (1) — 1 (1)
Parietal nonossified 2 (1} 1 (1) 1 1)
Interparietal nonossified 3 {2) — — 1 (1)
Ocecipital nonossified 1 (1) . 1 (1} —-— -
Starnebrae nonossified 114 (8l) 77 (85) 100 (81) 107 (81)
Sternebrae asymmetrical 53 (38) 23 {25) 36 (29) 39 (29)
Sternebrae bipartite 7 {5) 4 (&) 5 (4) & {5}
One Ssternebrae missing 30 {21} 13 (14) 26 (21) 26 (20}
Two sternebrae missing 10 () 2 (2) 4 {3} 6 [5)
13 ribs 5 {4) 2 (2) 2 (2} & (5)
13 ribs spurred 7 {5) 7 (8) 8 (7) 4 (3
Wavy ribs 1 {1) 2 (2} —— 1 {1}
Protrusion on ribs 6 (4) 9 (10) 3 (2} 8 (6}
One body of the vertebrae 32 {23} 21 (23} 25 (20) 32 (24)

bipartite
Two bodies of the wvertebrae 18 (13) 7 (8) 11 (%9} 9 (7
© bipartite
Three bodies of the vertebrae 4 (3) 1 (L) 1 (1) 34

bipartite
Four bodies of the vertebrae — - — 1 {1)

bipartite
Total Ho. Normal Fetuses 7 {5 3 {3) 10 (8) 10 {8)
Total No. Abnormal Fetuses 133 (95) 88 (97) 113 (92) 123 (92}
Total No. of Fetuses Examined 140 81 123 133

2 Treatment groups were not significantly different from the control (Chi-square

P < 0.05)

{ ) = percent of total examined

1247.0010
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Table 5
Oral Teratology Study of FC-85 in Rats
Number and Percent of Fetuses with Internal Findings
, , o] 10 5 1
r
Internal Finding mg/kg/day mg/kg/day ma/kg/day mg/kg/day
Eye abnormality 12(2) 142(35)€ £ 22(3)
Thoraciec cavity full —— 1 (3 e ——
of blood
Enlarged atria 1 ¢(2) —— —— -
Enlarged renal pelvis area 3 (5} - —— 3 (5)
in the kidney
Abdominal cavity full 4 (T 2 (5) 5 {9) 2 (3
cf blood
Total No. Normal Fetuses 52 (B3} 23 (57) 47 (85} 53 {90}
Total No. Abnormal Fetuses g (15) 17 43 8 (15) & {10}
Total No. of FPetuses Examined 61 40 55 59

2 Eye abnormality was an artifact and was not considered for statistical

evaluations

|r

lens aberrations
significantly higher than the control (Chi-square p < 0.05)
{ | = percent of total examined

23]

Eye abnormalities were developmental lens abnormalities with secondary

1247.0011
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Appendix I

Oral Teratology Study of FC-85 in Rats
Protocol

Chjective

A teratology study will be used to evaluate the embryctoxic and teratogenic
effects of orally administered FC-95 to pregnant rats during the period

of organcgenesis. The procedure complies with the general recommendations
of the FDA issued in January, 1966 ("Guidelines for Reproduction Studies

for Safety Evaluation of Drugs for Human Use®). The study will be conducted
according to the 1978 Good Laboratory Practice regulations and Safety Evalu-
ation Laboratorv's Standard Operating Procedures.

Segnsor

4M Commercial Chemical Division, St. Paul, Minnesota.

Testing Facility

Safety Evaluaticn Laboratory, Riker Laboratories, Inc., St. Paul, Minnesota.

Study Director

E. G. Gortner

Etart of Dosing

Mid July, 1980,

Test System

" Eighty~eight sexually mature, time mated Sprague—Dawley derived female rats
from Charles River Breeding Laboratory will be housed in hanging stainless
steel cages with wire mesh floors and fronts in a temperaturs and humidity
controlled room. This strain of rats will be usad because of historical
control data and time mated females are yeadily available. Purina Laboratory
Chow and water will be available ad libitum. The lights will be on a 12 hour
light/dark cycle.

Test System Identification

Each animal will be ear tagged and that number will be indicated on the
outside of the cage. '

FMACOESEG]
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Appendix I {Continued)

Randomization

The animals will be assigned cages according to a computer—generated random
numbers table,

Control Article

Corn oil.
Test Article
FC=-95,

Analytical Specifications

The test article, composition and purity will be determined by the Sponsor
(3M Commercial Chemical group) prior to the start of the study and at the
end of dosing.

Dosage Levels and Experiment Design

The test article will be suspended in corn oil daily. The test article .
suspension and control article will be administered by oral intubation to the
rats on days € through 15 of gestation according to the following:

Dose Group ‘ Dose Level . Group Size
High 10 mg/kg/day . 22 9
Mid 5 mg/kg/day 22 &
Low 1 mg/kg/day 22 %
Control 0 mg/kg/day 22 8

The oral route of administration will be used because of metabolism studies
showed radiclabealed FC-95 wacs well absorbed. No dietary contaminants are
known to interfere with the test article.

The animais will be chserved daily from day 3 through day 20 of gestation

for abnormal clinical signs. Body weights will be recorded on days 3, B,

9, 12, 15 and 20 of pregnancy and the rats dosed accordingly using a constant
dose volume of 5 ml/kg of body weight.

The females will be killed on day 20 and the ovaries, uterus and its contents
will be examined to determine: number of corpora lutea, number of fetuses
(live and dead), number of resorption sites, number of implantation sites,
pup weight and gross abnormalities. Approximately one-third of the pups will
be fized in Bouin's soluticn for subsequent free-hand sectioning by the

'wilson technique to determine any visceral abnormalities using a dissecting

1247.0013
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“appendix I {Concluded)
microscope. The remaining approximately two~thirds of the pups will be
fixed in ethyl alcohol for subsequent skeletal examination after clearing

and staining with alizarin red.

Data Analysis and Final Report

The proposed statistical methods to be used for analysis of the data are:
Dunnett's t tast for dam and pup weights, number of fetuses, number of
resorption sites, nurber of implantation sites and numbar of corpora lutea;

Chi square for percent abnormalities. The proposed date for the final report
is 2«3 months after detailed pup examinations have been completed (approximately
fourth guarter, 1980).

1247.0014
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Appendix II

Oral Teratology Study of FC-95 in Rats
List of Principal Participating Personnel

o NAME FUNCTION

Edwin G. Gortner Study Director

Elden G. Lamprecht . Veterinary Pathologist
Cathy E. Ludemann Coordinator-Histology
Gary C. Pecore Sup_ervisor-animal Care
Laren ©O. Wiseth Technician

14
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Appvendix III

STATEMENT OF QUALITY ASSURANCE

STUDY NUMBER; Q6BOTROOQS

TITLE: Oral Teratolooy Studv of ¥C-95 in Rats

Rudits and/or inspections were performed by the Riker Quality Assurance
Unit for the above titled study, and reported to the study director and
to management as follows:

Date Performed Date Reported
18 July 1980 21 July 1980

28 July 1980 2B July 1980

15 becember 1880 17 December 1980
17 December 15RO 17 becember 1980

aamers—

. E. Orterstrom
Laboratory Quality Assurance
Riker Laboratories, Inc.

%fggmggr 17, 1980
te

15

1247.0016
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APPENDIX 1V 16

Test and/or Control Article Charactarization
for

FC-~95 Lot 640

1. fThe identity strangth, uniformity, composition, purity or other per-
tinent characterizations of the test and/or control substances have
baen determined and documented as of A 40 .

2. The method of synthesis or origin of the test and contrsl substances,
including their amount the method of bicassay (if applicable) is

documented,
yes K no

3, The stability of the test and/or control substances have been deter-~
mined or will be determined as afg_wg,ﬁw of Ton 133 /08 b 4 ﬁ(’c—_ﬁdfp,

The above information and documentation are located in the sponsor's re-

cords.
E"Mn—. STaeldc

Sponsor Date

Form 19793 PWO

FMACOEEEGE
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Appendix V

Oral Teratoclogy Study of FC-95 in Rats
Individual Body Weights {g)

Dose Group Study Day
and Rat Ko. 3 6 g 12 15 2D

B MG KRG DEY

M@k losss 288 »18 FRE 254 287 ZO7
MR 12957 Zz4  Zel X9 I#e X455 429
MWk, A2S8s 2le 238 24p S R -
MER 12Een 0 Pz 2R3 2FL 273 XeZ EZVE
Nk 1o 229 28 ddi eV ZES 435
MF A36ae e 208 g84  2EY 284 342
Hek 1E81s A 281 2%3 248 2TV 24d
MR AZRLR ABT 1% SNy 2PF Zes EIve
Mgk 13s Aog 2z 23 EFF 319 480
Nak 1Z83s  zilh 2ag Zae 284 2 408
Mk 43843 d8c B2 23X 2el 282 E21
MR 4z@4i A4S0 248 289 258 289 2545
NEk 1384 2o 2an 2hE 0 29840 34 42«
Mk 13edg =2RF 0 22E 2mg ZVIZ ZDE I5D
Nk 238e 22 2498 25 Zild F4% 442
HER 13l 420 42 24z 299 297 Zeg
CNER AZBEE 248 223 222 ZYE 202 Iéz
NOF 13862 4d8b 208 247 257 288 242
HER L2064 180 241 258 206 283 Bl
HER 12060 173 134 253 28 256 321

MERH S@E 223 24y Zrr 385 ZEA
STAN. DEY 1c. ¥ A7 & 28 § 2e. 5 Z4. ¢4 23 &

WOM FREGNANT ANIFALS

Nk 13E17 18 19 243 247 Zid
NOR 124 188 289 280 247 235

P RO
=3 LF
fra L)
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'aPpendix Vv {Continued)

Oral Teratology Study of FC-95 in Rats

Individual Body Weights (g)

Dose Group Study Day
and Rat Ne. 3 6 9 12 15 20
18 MGA/KGATAY
owaF 1Fesl  1EF  ZE2  EX 255 Zoi 347
CEF 1306 4o ZET 238 254 28X . Z06
DR LZA0E 492 222 EEd el 298 EQd
OBk 13E@ng 252 212 ZAE  2EE 0 200 Z1¥
EF 12anS el 225 2e@  2ZEL 280 ZE3
AR 13E21  2eF 2ST 247 Z78 293 380
QR 13@22 212 244 243 288 F11 44z
ek 13@2X 188 Zes 29w 227 240 2830
OaFE 12825 5 28z 237 201 28 257 82
Q@R 13627 18y 214 229 2% 274 357
Coak: 13G45 A9 2MA Zes 2959 Zed X8l
Q@R 1364 186 2ES ZEd  2IE 248 Zll
OER 1S 284 223 2¥4 263 2w 304q
OEF 128se  ZB7F  ZRe 275 ZEeX #2E2 308
DEaF 13387 e 2Ed 222 2e8 27 22
DGR 130ES  2EZ IR MEP  ZEE  owE Z3S
oGk 12824 184 208 238 ¥ 251 zEl
HMEAN 1e8 Sz 24F 257 ZF7 243
STAN., DEW 41, € 42 € 12 2 15 2 18 6 Z34. 6
WOH PREGHANT AMIMALS
O8F 12029 419% 217 23z R4 a4z L2
GOk " 13@4E 187 209 24z 228 222 231
OBk 13847 184 2961 2a4 224 233 235
ook AZeds 217 27T 24 2L o 251 2EE
OBf 12868 2ile 232 836 233 23R

2L

13
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appendix V {Continued)
Oral Teratolegy Study of FC-95 in Rats
Individual Body Weights (g}

Dose Group Study Day
and Rat No. 3 6 9 12 15 20

& MG LAY

FoaF Qag 22z phe V2
Pt 1o 242 2vE 2ed Zod
il Ths el 2e2 289
FE AZaR Zle 274 254 bk
FoF o 13ade AR4q 0 Zie 245 Feid 282
AR LIBLS FLD Zag 291 245 2
Fok 1ZagE 219 2D Rms T4 294
Fupb 1Z609 193 285 291 IV &Fm
FURE Loazid AVe 2lh ZEel  ZVE 2594
FAE Likse  A%E Rias 230 2éd g2ER
fabk 1S At g 229 2de Z2ED
FEE 1aET) 2re 4L Zbe  2EBE X2z
Fok, 1293 2350 248 242 2P1 325
Fuk 4Za5d 18T Fzd4 ZEE 2Ly PR
Fiae 1267 253 Zes 245 257 Z27
FOR AXBCcl oz 22 298 2V 304
FoOR 12878 ASE 241 2ed D8 28

MERN 2o mow 24y 28m Z9d ITE
STHN. LEY 24 @ 16 4 12 & 13 & a7 & 2% &

HU FREGHNAMT ANLMALE
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Appendix V (Concluded)
Oral Teratoclogy Study of FC-%5 in Rats
Individual Body Weights (g)

Dose Group Study Day

and Rat No. 3 & 9 12 15 20
40 TRy

Eok 1Zull Zel SEY
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LA R S 411
(NIRES 2l X2
(Al g ST
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BIAT 41
G Zva
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RIETS IZZ
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Gk IEZ
iR ieX
PATE A |
HiE 358

ME -t o 22e 252 Vs zaz VA
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Appendix VI

Oral Teratology Study of FC-95 in Rats
Individual Litter Data with Pup Weights
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Dose Group VIMELE FETUSE: DERAL

RESOR IMPLAN CORFRA  MEHN FETU= W5y
and Rat No. M F  TOTHL FETUSES  PFTION TATION LUTEH  AYG ¥ F 'J
SITES SITES
0 mg/kg/day
HNEF: 1289 5 4 & & 1 10 @ 4. % S.1 4.7
HaF, 12857 4 & 13 Il 1 14 16 e & &5
MEE 129 7 4 a1 @ i 11 1z 4.2 94X 4.2
HOE 12899 74 43 @ @ 1% 1% 4.5 4.1 &=
HEBR 13080 7 7 14 & @ 14 17 4.1 4. 4.8
HOR 13016 4 & o @ 1 1@ o LY 33 9.0
MEsk: 1ZEL7  NOT PREGMNAN]
MEF 1ElE 7 X 4aa & 1 i1 11 3.5 4 B 4 2
NER 1ZE1S & 1 7 o o 7 & 51 5.4 4.9
HNBR 1XEZa 4 B > & i 2 1z 4.7 4.8 47
NEBF 1ZEEE 5 5 A @ 1 11 = 401 4. o9
NEGF 13648 & 7 4= & & 1% 43 4.4 4.5 4 2
HEF 13041 & = @ & 1 16 iz 4.2 4% 4.1
NeRk 13642 NOT PREGHANT
NOR 439473 4 & 1B e z 13 15 4.2 4.4 4.1
HER 13644 5 2 7 & % v 13 e X 8B I @
NER 13868 & 5 1% a 14 14 2 4.1 4.1 I =
NOR 13861 4 € 10 o 2 12 14 4,2 4. % 4.1
NOR 13GEZ T 4 7 a o o = 4.1 4.4 I8
HAR 1X@E3 1 S € I @ 6 o 4. % 4.3 4%
NER 12064 s 7 1z e @ 12 1z 4.2 4.2 4.3
NOF ATEEE & 2 & o 1 g = 4.4 4.4 4.2
MERW S.2 4 % 16 @ e @ @.7 188 11 2 4, 3
STAN. DEY. 1.7 2.1 2 Z G o B 29 27 9. 4
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E Appendix VI (Continued)
Oral Teratology Study of FC=-95 in Rats
Individual Litter Data with Pup Waights
z:ensio;'z. VIABLE FETUSEEZ DERD RESOR IMPLAN CORFEAR  MEAN FETUZ 1) uia)
" F TOTAL FETUSES PTION TATION LUTEA AYG F
SITES SITES
10 mg/kg/day
Ok 1Zaal 4 & 1a =] 1 14 16 4 O 4 s G5
(LT W 1 P = & oy G 2 11 11 2% 4.1 Eo8
QEF 12083 4 ¥ 11 ks a i1 1z 4.2 4.4 &1
Ok 478 v 2 = (5] & = a 4 2 4,2 a4 @
Cok 1 EéEas S r 1z Z) @ iz 1z 4, 3 4, 42
QAR 1Za@zl 1 = 4 T (L 4 v 4,4 4.4 4.4
OOk 1X0z2 11 2 1% Q2 =3 1z 14 4.2 4.2 F %
GOk 1322 2 & 2 i & & b 4.8 4. & b @
UaR 138249 NOT FREGNAMT
QiR 1z625 -] & 2 (%] a@ iz 1z 4.4 4 o 9.4
Qok 12637 9 ] 14 < Qa 1a by 4.3 % 92
GiER 1Z845 o & 1d L5 1 11 11 4.5 4.& 4.4
Cik 13Rge MO PREGHAR
Ok Azagy MOT PREGHAN
i3k LZ@Ede S = & & 3 S g 4. 2 4. % 39
Ok lxads WET  FREGHAHN
ask 1205 a 1 P B @ 1 & 4 2 8.8 94 3
sk 12868 4 g iz B G 1z 11 4.8 4.z 29
Oer 12@&7 1 i 2 1 1 = e 4.6 485 4.5
OBk 13668 NOT FREGNANRT
0GR 1XBES 2 = S i 1 £ 3 5 X% A7
DR 13081 a 1 1 L] 1] 1 = 4,1 @ dp 4.1
MEFAN g ¥ V7 Q. & (LI e 1 a2 4 =
ETRAN. DEVY. 28 2 ¢ 4 2 Q. o a g 4 = .1 @ Z
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Oral Teratology 5tudy of FC-95 in Rats

Individual Litter Data with Pup Weights
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Dose Group W1HELE FETUSES DERD RESOF: IMFLAN CORFRA  MEMM FETUS WioGs
and Rat No. M F TOTHL FETUSES FPTION TRTION LUTER  AYG T E
SITES - SITES
5 mg/kg/day
Fiakl 10 Tz € @ x s o 4.6 4o 4.4
Ptk 2 g0, S ) @ 12 1z 4.3 4.9 4.0
Pk LA 57 4z ) ey 1z 1z %L P 4.6 I
Papb 42 S5 4 [ & a o £ L 4.1 35
S A e B N 4 T 11 A a 11 iz T8 4.6 I
Fadim 4 e NOT  FREGHANT
Bk £ = 11 & z 13 1@ 4 6 41 I8
Fék 13 4 & iz o) @ 12 z 4.3 4.4 & %
Fresr: 4 T .7 & a ? 10 4.8 S & 4.Z
PR 4 H 4= <) 1 14 14 4.5 4.5 4.5
PEF 5 5 4@ ) B 18 1@ 4.4 4.7 4.2
ek 3 5 . @ 1 16 = A0 4.2 %9
Fiak 4. 7 11 & 2 13 1z 4. % 4. 4, &
Pk 13 NUT PREGRANT
Pk 408 14 o @ 14 14 e 37 39
PEK: 4 £ 18 @ @ 16 11 4 7 4.3z 4.1
FBR 1O 508 4z o z 15 14 4.2 4.7 4.2
FOR 13671 38 a & 1 1@ o 4.4 4.7 9.3
PoF 1ZG7E 5 4 9 o @ = = 4.% 4.4 9 2
Pk 1ZE7FE NOT PREGMANT
Fak AZE74  NOT PREGNANY
FfF AZMEZ  NOT FREGNANT
MERM S @ 5.5 1@ 5 . @ @7 412 141 4. 2
STAN.DEY. 1.9 28 = 2 B, @ 1.4 &2 2 @ (3
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Appendix VI {Concluded}

Oral Teratclogy Study of FC-95 in Rats

Individual Litter Data with Pup Weights
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IMFLAN CORFRH

1247.0025

Dose Group V1RELE FETWSES DEALD RESOR MEMNH FETLS Wi
and Rat No. M F  TGTAL FETUSES FTION JATION LUTEAR  AVG W F
SITES SITES
i mg/kg/day
(SR 13E11 3 18 B & 113 & 4.4 4% 4.4
Gk 13012 5 & 13 & 2 11 1z 4.1 4.1 4.8
BI BeTC s B O & G @ & 14 4.4 4.4 4.
ST Rt B 57 2 9 @ 12 13 eI BTN~ B S
TR LML 4 & 1 2 A 14 = e & e
ik EOE - b @ & 13 14 4.8 LS 4.1
Gt 1 01 & & & z 4 I8 a3 E X
GHp: 4 3 13 & a 12 14 4.% 4.6 4.0
AR 2 4 = & = & o oLe D1 o 4.0%
@ 5 5 i & 1 11 i1 4.5 4 F 4.3
Gk, & & 3 i & 12 2 4. % 4.4 4.2
[tk A S 74 11 2 i e 1w 4.5 4.2 4.2
TS =TS 5 & 1t 1 1 1% 11 4.1 %3 4.8
QA A ZOST 4 5 @ @ i 14 1z XS 8 I3
QiR 13058 NOT. PREGMANT
G XRS5 € 4 18 @ B 18 i1 4.1 4.3 X2
ROR 13675 5 4 i@ 2 < 1@ 11 4.2 4.2 4.1
GEk 1EXEFE  NOT PREGMANT -
GCUaF AP 7 T S & @ 1 @ ] 4.4 4.4 4.4
HEE AZOVY S 5 48 @ @ 1 1% 4.6 4. % 4.4
MR AXEPE  MHOT FREGNANT
CF XS 4 11 45 c] é@ 15 15 4.1 4. 4.8
MESW 4.7 5.4 1.1 @ 1 @ 4 18 & o o 4.z
STAN. DEY. 4.7 21 2 8 Gz a8 2.7 26 9. 4
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Teratology Study of FC-95 in Rats
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lssueds - 12/18/80

Pleage add the amended summary, the amended table 5, and the amendment to the
results and discussion sections to the above report. The study conclusions were

changed by this _amendment to the report.
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Anima} Teratology Reproduction

s, 7 e tontea
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amended Summary (p. 1) to the Oral Taratolegy Study of FC-95 in Rats
Experiment No. 0680TRO008

Oral administration of FC-95 at doses of 10, 5 and 1 mg/kg/day to pregnant
Sprague-Dawley’ rats during days 6 through 15 of gestation (period of
organcgenesis) was not teratogenic.

FC-95 administration was maternally toxic only to the 10 mg/kg/day group. At
gestation days 12 through 20 the maternal body weights of the high dose females
wars gignificantly lower then the controls. FC-95 was not maternally toxic to

the 5 and 1 mg/kg/day Qroups.

FC-95 was not embrycotoxic and did not affect the ovaries or reproductive tract
contents of the dams. The compound did not produce an increase in the number

or proportion of fetal skeleton variations.

26
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kmendment to the’hesults and Discussion Sectiong (p.. 3-5)
of the Oral Teratology Study of FC-95 in Rats

"Experiment No. 068C0TROCDE

{This amendment addresses the last two paragraphs of the
results section and the entire discugsion section.)

FC-95 was labeled & teratogen of the lens because apparent lens abnormalities
were ohserved at the 10, 5 and 1 mg/kg/day dose levels. Based on subgseguent
studies, particularly Riker Experiment No. 0681TR0362, the interpretatione of
these pbservations have been extengively modified. The lens findings observed
under the disgecting microscope are now known to be either freehand sectioning
artifacts or a normal area of lene cell degeneration. The fetal rat lens
findings were incorrectly interpreted as a teratogenic change in this study.

The groes finding of a lens cleft was an artifact craated by freehand
sectioning. It represents a separation between the embrycnal nucleus lens
cells and the lens epithelium. The gross finding of a lens dark streak was a
normal observation of the embryonal nucleus, The embryonal nucleus is an area
of normal lens cell degeneration in the gestation day 20 fetus.

The gross appearance of the rat lens at day 20 of gestation is determined by
the region of the lens which is transected by freehand sectioning. In a
subsequent study (Riker Experiment No. 0681TR0362) the compound-related
occurence of the lens findings could not be repeated when the fetuses were
coded before freehand sectioning and gross evaluation.- The range of groes lens
observations and the differences among the dose group incidences wera due to
the manner and frequency in which the lens cleft artifact was created by
freehand sectioning and the limitations inherent in visualizing the embryonal

nucleus.

In summary, FC=95 in utero exposed fetuses did not have compound-related
changes in their lenses.

2MACOE5E552
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Amended Table 5 {p. 10)

Cral Teratology Study of FC-85 in Rats
Number and Percent of Fetuses with Internal Findings

10 5 q

' . [} _

Internal Finding __mg/kg/day mg/kg/day ng/kg/day mg/kg/day
Lens findingsd 1(2) 14 (352 4 (7) 2 (3)
Thoracic cavity full - 1 (3) -— f——

of blood
Enlarged atria 1 {2} ——— — -
Enlarged renal pelvis 3 (5 — | — 3 (35)
Abdominal cavity full 4 {7) 2 (5) - 5 {9) 2 (3)

of blood :
No. of Fetuses Examined 61 40 55 59

Tor

The lens findings observed under the dissecting microscope were either
freehand gectioning artifacts or a normal area of lens cell degenesration
Significantly higher than the contrel (chi-square with Yates correction
P < 0.05)

{ ) = percent of total examined

o
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Amended Appendix VII

STATEMENT OF QUALITY ASSURANCE

STUDY NUMBER: _Amendment to 06BQTRO00S ; ;
£ TITLE: Amendment to the Final Report of the Oral Teratology
’ Study of FC-95 in Rats

Audits and/or inspections were performed by the Riker
Compliance Audit unit for the above titled study, and
reported to the study director and to management as
follows: :

Date Performed Date Reported

July 16 and 19, 1982 July 21, 1982

July 22, 1%82 July 23, 1982
Y

Compé:.é an?.‘e; %u;;

Riker Laboretories, Inc.

% 23 /13>
ate s
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Surmary

Oral administration of FM-3422 at 75, 37.5 and 25 mg/kg/day tc precnant
Sprague-Dawley rats during days 6 through 15 of gestation {period of
organcgenesis) was teratogenic to rat fetuses. Teratogenic changes
included a developmental eye abnormality, cleft palate, bleood in the kidney
parenchyma and sternebrae malformaticns. The developmental eye abnormality
appeared to be an arrest in develepment of the primary lens fibars forming
the embryonal lens nucleus follewed by secondary aberrations of the
secondary lens fibers of the fetal nucleus. The proportions of fetuses
with the lens changes were significantly higher in all FM-3422 groups than
in the control group. Cleft palates were produced in the 75 and 37.5
mg/kg/day grouaps. All three groups receiving comgound had fetuses with
blood in the kidney parenchyma. The sternebrae changes, although normally
considered skeleton aberrations, were wiewed as compound-related
malformations because of their severity. FM-3422 also produced an increase

. in other fetal skeleton aberrations.

FM=3422 was not embryotoxic and did not affect the ovaries or reproductive
tract contents of the dams.

FM=-3422 ﬁas'maternally toxic to the 7% and 37.5 mq/kd/day dose animals in
reducing their group mean body weight gain during the dosing interval.
Toxic clinical signs and deaths occurred in onrly the 75 mg/kg/day dose
group.

3MA00011420
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Introducticn

This teratology study 2 in rats was conducted to evaluate the embryotoxic
and teratogenic effects of orally administered FM=3422. The study was
sponsored by 3M Commercial Chemical Division, St. Paul, Minnesota and was
cenducted by the Safety Evaluation Laboratory, Riker Laboratories, Inc.,
St. Paul, Mimesota. Two sets of compound administratiom aroups were dosed
between August 19 and September 4, 1980. The protocol and list of the )
principal participants and supervisery personnel can be found in Appendicas
I and II respectively. ’
A1} portions of this study were conducted according to the Good Laboratory
Practice (GLP) regulations and the Safety Evaluation Laboratory Standard
Operating Procadures (see Appendix III for Quality Assurance Unit
statment). The storage location for specimens, raw data and a copy of_the
final report is maintained in the Safety Evaluation Laboratory's record
archives. \ T ’

Methads ) .

Time mated Sprague Dawley derived rats were obtained from Charles River - i
Breeding Laboratory and assigned cages according to a computer-generated
random numbers table. The rats were then divided into four groups of 22
animals weighing 140 to 240 grams. The rats were housed individually in i
hanging stainless steel cages with wire mesh floors and fronts in a ;
temperature and humidity controlled room. Food— and water were available

ad libitum. The lights were on a 12 hour light/dark cycle.

The animals were observed daily from day 3 throuah day 20 of gestation for
abnormal clinical signs. Body weights were recorded on days 3, 6, 9, 12,
15 and 20 of gestation and the rats desed accordingly wsing a constant dose
volume of 5 ml/kg of body weight. The four aroups were dosed with FM—3422
{Lot 784) suspended daily in corn oil at 0, 75, 37.5 or 35 ma/ka/day .
FM=3422 was adninistered daily by oral intubation with a syringe equipped
with a ball~tipped intubation needle to the rats on days 6 through 15
gestation (day 0 indicated by sperm-positive vaginal smear). FM=-3422
analytical characterization (see Appendix IV} was provided by 3M Commercial
Chemical Division, St. Paunl, Minnesota.

All surviving animals were sacrificed on day 20 by cervical dislocation and
the ovaries and vterus, including its contents, were examined immediately
to determine the following: number of corpora latea, number of viable
fetuses, nuwnber of resorption sites, pup weights and sex, and any gross
fetal abnormalities. Approximetely one—third of the fetuses were Fixed in
Bouin®s soluticn for subsequent free-hand sectiening by the Wilson
technique to determine visceral abrnormalities. The remaining fetuses were
preserved in alcohol for clearing and staining of the skeleton with
alizerin red to detect skeletal abnormalities. Selected free-hand sections
we;e processed for histological evaluation.

Riker Experiment No. 06B0TROD10
Purina Laboratory €how, Ralston Purina Company, St. Louis, MO

31"
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Results and Discussion

FM-3422 was maternally toxic to the high and mid dose groups (75 and 37.5
mg/kq/day) in reducing their group mean body weight gain during the dosing
interval. Aall groups had lower mean weight gain than the controls at all
weighings during the dosing interval of days 6 through 15 of gastation
(Table 1}. 1In the case of the high dose group at gestation days 9, 12 and
15 and in the case of the mid dose group at gestation days 9 and 15, the
group mean welight gains were significantly lower than the mean weight gains
of the control group (0 mg/kg/day}., The lower mean weight gains of the
high and mid dose groups during the dosing interval were responsible for
their significantly lower mean body weights between the end of dosing and
the termination of the study (Appendix V). The mean body weights and mean
weight gains of the low dose group (25 mg/kg/day} were not significantly
different from the control.

Abnormal clinical sians were observed and deaths occurred only in the high
dose group. Three rats in the high dose group. died. One rat died without
clinical signs. Two of the rats that died plus one surviving rat had
abnormal compound-related clinical sions which included some of the
following: thin, lethargic, ataxic, blood in stool, urinary incontinance
and bloody nares. The onset of abnormal clinical signs was on day 11 but
the signs disappeared in the surviving rat by day 19 of gestation. The
remaining 18 high dose rats and the mid and low dose rats did not have
abnormal compound-related clinical signs.

The compound was not embryotoxic and did not affect the ovaries or
reproductive tract contents of the dams. The mean number of male, female,
total and dead fetuses, the mean number of resorption sites, implantation
sites and corpora lutea of the three FM=-3422 dose groups wers not
significantly different from the control (Pable 2, Appendix VI).

FM~342Z2 was not fetal toxic. However, the combination of reduced maternal
body weight gain (Table 1} plus higher numbers of fetuses in the treatment
groups than the control group {Table 2 Appendix VI) resulted in mean fetus
welghts of all FM-3422 groups which were significantly lower than the
control mean fetus weight. The reduced mean fetus weights were not
associated with an increase in runting or other gross fetus findinas [Table
3.

PM-3422 administration resulted in malformations in fetal sternebrae. The
changes, althoudh normally considered skeleton aberrations, were
interpreted as compound-related malformations because of their severity.
The severity and often the incidence of sternebrae malformations were
greater in the three treatment groups than the control group. These
malformations included the followina: sternebrae asymmetrical, sternebrae
hipartite, sternebrae gcrambled, sternebrae enlarged, sternebrae missing
and sternebrae misshapen {Table 4). All three FM=-3422 dose groups had
gignificantly higher proportions of fetuszes with sternebrae asymmetrical
than the contrel group. In addition, the high dose group had a

3MA00011422
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significantly higher proportion of fetuses with bipartite sternsbrae than
the control group. '

An increase in other skeleton aberrations also occurred as the result of
FM-3422 adminigtration. These skeleton aberrations included
nonossification changes of the cranial bones and sternebrae plus other
sternebrae and rib changes (Table 4). The high dose group had
significantly higher proportions of fetuses with all of these skeleton
changes than the control group. The mid and low dose groups had
significantly higher propeortions of fetuses with scme of these changes than
the contrel group; notably nonossification of the cranial bones., sternebrae
missing and 13 ribs spurred. The skeleton aberrations found are generally
considered miner but they are of appreciable significance in this study
with FM-3422 because of the high proportion of fetuszes with the
abnormalities.

The control- group had a higher proportion of fetuses with one or two bodies
of the vertebrae bipartite than the three treatment groups (Table 4). This
difference was significant in all instances except for the finding of one
body of the vertebrae bipartite in the low dose growp.

FM—-3422 administration produced the taratogenic effect of cleft palate in
the high and mid dose groups and blood in the kidney parenchyma in all
three dose groups. The proportions of fetuses with c¢left palate and bleood
in the kidney parenchyma were sigificantly higher in the high dose group
than in the contrel group (Table 5). No cleft palates were present in
control and low dose fetuges examined.

FM-3422 wag terategenic to the eye of the rat at all dose levels
administered in this study. The teratogenic effect was a developmental eye
abnormality which appeared to be an arrest in development of the primary
lens fibers forminag the embryonal lens nucleus, followed by secondary
aberxrations of the secondary lens fibers of the fetal nucleus. All eye
abnormalities were localized to the area of the embryonal lens nucleus
altheough a variety of morphological appearances were present within that
location. The range of morphological appearances as observed under the
dissecting microscope varied from a slight discoloration running through
the lens to a discoloration of part of the lens and the presence of a cleft
beneath the lens epithelivm (Table 5). Higtologically the discolorations
were due to the presence of lens vesicle remnants forming clefts or
surrounding the lens nucleus. #Also contributing to the discolorations were
primary lens fibers which appeared to have not elongated and the possible
presence of degenerated epitrichial cells. Secondary lens fiber
development progressed normally except immediately surrounding the abnormal
embryonal nucleus. Prominant secondary aberrations of secondary lens :
fibers include V-shaped clefts between the ambryonal nucleus and lens ' i
apithelium and lens vesicle remnants surrounding the nucleus.

Thg‘proportion of fetuses with the lens abnormality in one or both lenses i
wag gignificantly higher in all groups than in the control group (Table 5). ;

3MAD0011423
1249.0005



00167

No lens abnormalities occurred in the control group. A no-effect dase
lavel for the teratogenic abnormality was not established in this study.

Further Discussion on Lens Embryology

Léns structural and functional requirements are met during embryonic
davelopment by the differentiation of highly specialized populations of
c¢ells from undifferentiated progursers and by the coordinated morphogenesis
of the resulting tissues. Both processes are controlled to a remarkable
extent by interactions which occur among emerging tissues. EBach tissue of
the eye is brought to its final state of differentiation, its cell
population, size and its Qefinitive geometry, not only by intrinsie
process?s, but also by extrinsic influences exerted by neighboring
tigsues—.

The embryonal origin of the lens is undifferentiated ectoderm. The tip of
the optic vesicle. presumably the neural retina, plays the final role in
inducing lens from overlying ectoderm and in aligning the lens precisely
with the rest of the eye. Additional action of tissues derived from
endoderm (foregut) and mesoderm (heart) on the same target tissue degreases
the probability that lens formation would be aborted by accidents during
the early phases of induction. While the nature of the induetive influence
remains unknown, there are indications that substances may be transferred
from the presumptive neural retina to the overlying ectoderm during
induction. A preolonged period of inductive interaction not only increases
the probability that lens induction will occur successfuily in the face of
interference, but provides a mechanism for continuously adjustingzthe size,
shape, position and orientation of the lens to that of the retina=.

During the early stages of the inductive process, the ectodermal cells
immediately overlying the tip of the optic vesicle elongate perpendicularly
to the body surface to form a thickened disc {lens placode)}. ‘The change in
cell shape is accomplished without change in cell volume. The number of
cells, however, continues to increase during this period. Toward the end
of lens placode formation, acidophilic fibrils appear in the apices of the
lens placode c¢ells. BAt about this time, the placode invacginates to form
the lens cup. This invagination is independent of the concomitant
invagination of the underlying optic vesicle, and is probably due to forces
operating within the lens ectoderm. As the lens cup deepens, its opening
(lens pore) becomes progressively constricted until its lips meet and fuse,
cutting off the lens vesicle internally and re-establishing continuity in
the overlying ectoderm. Closure of the lens pore is attended by, and
possibly accomplished by, a local and temporary restricted wave of cell
death. Following closure of the lens pore, the cells at the back of the
lens vesicle continue to elongate, under the influence of the neural
retina, te form the lens fibers. As the fibers grow the cavity of the lens
vesicle is obliterated. The lens cells togard the ectoderm, which do not
elongate further, form the lens epithelium=-

-

The cuboidal lens epithelial cells which face the cornea continue ta grow
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aftar the lens vesicle forms. As the cells rotate through the eguator
region, they take their places on the surface of the growing fiber mass.
These cells differentiate into secondary lens fibers at the equator and
elongate rapidly toward the poles of the lens where they meet with other
fibers in planes of junction called sutures. As secondary fibers qrow
their nuclei become positioned at akout the center of the fibers and form a
convex lens bow outward. BSince the newer fibers are always deposited
Buperfigially, the oldest fibers in the lens ceme *o lie centrally and are
referred to collectively as the lens muclens. With time the lens cell
nuclei in this region become pycnotic and finally digappear. The cell -
fibers, however, are not broken down and removed but remain in place. Thus
the size and shape of the lens are contrglled by factors which contral the
nanb&r, §iZe and shspe of the lens cells=.” "~~~ 7 7T TTTT T

The teratogenic lens effect of FM~3422 probably occurred during the portion

of organcgenesis between differentiation of lens tisesue from ectoderm and
the formation of secondary lens fibers surrounding the embryonal lens

nucleus. The exact time of the teratogenic insult and the morphogenesis of -

the abnormality were not determined in the study. The developmental lens
abnormality appears to be unjgue because it has not been described as a
compound-related abnormality”. A similar-appearing structural lens
abnormality has been reported to gQocur spontaneously in rat fetuses but
with a very low incidence of %.2% . The abnormality resembles the Fraser

developnental lens abnormality gf a2 mutant mouse strain which results from
degenerative primary lens cells—.

1249.0007
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Takle 1

-Oral Teratelogy Study of FM~3422 in Rats

Mean Body Weight Gains of Pregnant Rats Between Weighings

- with Standard Deviations

00170

Gestatien Day

12 13 20

Dose - )

Group - _ 3 2
0 mg/ko/day - | E:_TH-N._' mggr: 5:2 ? 21;

75 mg/kg/da&; | ;“*:".';_HN_ mggf u:f 14, fi
37.5 mg/kg/day | :%THH. MEEP E;i 141, gi
25 mg/kg/day STAM. DEW 41 8 15 3

I}

2 Significantly lower than the control {(Dunnstt’s £ test p < 0.05)
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10.
Table 3

Oral Teratology Study of FM-3422 in Rats

Number of Fetuses with Gross E‘indingsE
rinding o IRE 37.5 25

mg/kg/day ma/kg/day mg/kg/day mg/kg/day” i

Total Fetuses Examined 161 167 185 213
Runted -— 2 -— 2 -
Umbilical hernia 1 -— —= 2 .
Total Normal Fetuses 160 165 195 209
Total Abnormal Fetuses 1 2 Q i 4 -

2 preatment groups were not significantly different E£rom control

{Chi-square p < 0.05)

1249.0011
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11.
Table 4
Oral Teratology Study of FM-3422 in Rats
Number and Percent of Fetuses with Skeleton Findings
0] 175 - 37.5 25

Skeleton Finding - mg/kg/day ng/kg/day wng/kg/day my/kg/day
Fontanelle not closed 27 (24} 26 (22} - 25 (18} 28 (19}
Holes in parietal 1 {1) 1 (1)
Parietal scalloped 1 (1) o }
Frontal nonossified 21 (19) 62 (531)2 70 (31)2 75 (5013
Parietal nonossified 21 (19) T 82 {33)2 " 70 (512 .74 {5002
Intarparietal nonossified - 14 (12} 54 (4732 4& (33)-@- 59 {40}3—
Ocecipital nonossified - 1 (1} B '
Sternebras noncssified g0 {71} 100 (862 162 (74) 111 (75}
Sternebrae asymmetrical 10 (9) T a2 (3632 _ 34 (25)3 B (24)2
Sternsbrae bipartite 2 (2} 37 {322 &  {4) 5 (37
Sternebrae scrambled : 1 (1) . -1 {1}
Sternebras enlarged 1 {3}
Sternebras misshapen . 1 (1)
One sternebrac missing 23 {20) 32 (28) 31 (22) 33 (22)
Two sternebras missing 2 (2) 18 {142 9 (7} 16 (1)@
Three sterncebrze missing 1 {1}
One hody vertekrae missing 1 (1)
13 ribs - 1 {1} 3 {3 3 (2 -5 (3}
13 ribs spurred 3 (3 32 {28)a 28 (20)& 9 {6)
Wavy ribs 5 (4) 8 (7} 4 {3y 2 (1)
Protrusion on ribs 8 (77 12 (10) 5 4 7 (5)
One body of the wvertebrae 29 (28) 15 {13}31 21 (15)k 30 - (20)

bipartite
Two bodies of the vertebrae 17 (15) a4 (nk 5 (k2 3 23k

bipartite
Three bodies of the wvertebrae 1 (L) 2 (L

bipartite
Four bodies of the vertebrae 1 I !

bipartite 5
Five bodies of the vertebrae 1 (D ’

bipartite
Total Noyxmal Fetuses 2 (8} 2 (2} & {4) 7 (5
Total Abnormal Fetuses 104 {92} 114 {98} 132 (96) 142 {95)
Total Fetuses Examined 113 116 138 142
< Significantly higher than the control (Chi-square p < 0.05}
— Significantly lower than the control (Chi-sgquare p < 0.05)
( } = percent of total examined

3MAD0011430
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Table 5

Oral._ Teratology Study of FM=3422 in Rats

Number and Percent of Fetuses with Internal Findings

00174

iz.

Internal Finding 0 73 37.5
mg/kg/day mg/kg/dzy mg/kg/day mg/kg/day
Fetuses with eye abnormalities 0 35 (692 20 nd 27 @2
. Discoloration running. through : F{13) 2 {4 A 3
the lens of one eye -
Discoloration ruaning through - 1 (2}
the lens of both eyes
Discoloration running 1/2 to 16 (302 13 en? 0 g2
3/4 through the lens.of -
one eyea
Discoloration running 1/2 te 5 (16} 1 {2) 5 (8}
3/4 through the lens of
both ayes
Discoloration in back of lens 2 %
Bubble on cutside of lens and 1 (2
discoloration running through
the lens of one eye
Cleft in the lens and discoloration 5 (10} 7 (12)i 4 (6)
running through the lens of
one eye
Cleft in the lens and discoloration I (2)
running through the lens of
both eyes :
Bubble on outside of lens 1 (2} 1 ({2)
cleft in the lens of one eve
Cleft in the lens of cne eye 1 (2} 5 (%) 3 (5}
Open space in the rear of the 1 {2)
lens of one eve
Small eves 1 (2 a
Cleft palate 7 (14}~ 3 {5y _ .
Enlarged atriums T T T e T 2 (3)
Enlarged renal pelvig area in 5 {10) 1 {2y
the kidney a
Blood in the kidney 11 (22)— 3 (5) 3 (85
parenchyma
Abdominal cavity full of blood 1 (2 3 &) 1 (2
Toral Noimal Fetuses 42 (87.5) 8 {i8) 25  (44) 32 (50)
Total Abnormal Fetuses & (12.5) 43 (84) 3z {56} 32  {b0O}
Total Fetuses Examined 48 5l 57 64
a Significantly different from the control (Chi-square p< 0.08)

1249.0013
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Summax

Oral administration of FM-3422 at 75, 37.5 and 25 mg/kg/day to pregnant
Spraque—Dawley rats during days & throwgh 15 of aestatjion (period of
organogenesis) was teratoqenic to rat fetuses. Teratogenic chanages
ineluded a devalopmental aye abnormality, cleft palate, bleod in the kidnay
parenchyma and sternebrae malfcrmations. The develcopmental eye abnormality
appeared to be an arrest in development of the primary lens fibers formina
tha smbryecnal lens nuclaus followed by secondary aberrations of the
secondary lens fibers of the fetal nucleus. The proportions of fetuses
with the lens changes were sianificantly higher in all FM=3422 groups than
in the contral group. GCleft palates were produced in the 75 and 37.5
ng/kg/day qroups. All three groups receiving compound had fetuses with
blood in the kidney parenchyma. The sternebrae changes, althoush normally
considered skeleton aberrations, were viewed as compound-related
malformations becAuse of their geverity. FM=-3422 algo produced an increase
in other fetal skeleton aberrations.

FM-3422 was not embryotoxic and did not affect the ovaries or reproductive
tract contents of the dams.

FM-3422 was maternally toxic to the 75 and 37.5 mq/kg/day dose animals in
reducing theilr group mean body weight gain during the dusing interval.
Toxic clinical signa and deaths occurred in only the 75 mq/kg/day dose
group.

10 077925
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significantly higher proportion of fetuses with bipartite sternebrae than
the control group.

Ar increase in other skeleton abarrations also ocourred as the result of
FM=~3422 administration. These sgkeleton aberrations included
noencsgification changes of the cranial benas and stermebrae olus cother
sternebrae and rib changes (Table 4). The high dose aroup had
significantly hioher proportions of fetuses with all of these skeleten
changes than the control group. The mid and low dose groups had
significantly higher proportions of fetuses with some of these changes than
the econtrol group; notably nomossification of the cranial bones, sternebras
missing and 13 ribs spurred. The skeleton aberrations found are generally
considered minor but they are of apprsciable significance in this study
with FM-3422 because of the high proportion of fetuses with the
abnormalities.

The contronl group had a higher proportlion of fetuses with one or two bodies
of the vertehrae bBipartite than the three treatment groups {(Table 4). This
difference wag significant in all instances except for the finding of one
body of the vartebrae bipartite in the low dose group.

FM~3422 administration produced the teratogenic effect of cleft palate in
the high and mid doge groups and blood in the kidney parenchyma in all
three dose groups. The proportions of fetuses with cleft palate and bloeod
in the kidney parenchyma were gigificantly higher in the high dose group
than in the control group {Table 5). No rcleft palates ware present in
control and low dose fatusas examined.

FM-3422 was teratogenic to the eye of the rat at all dose levels
administered in this study. The teratogenic effect was a developnental eye
abnermality which appeared to be an arrest in development of the primarcy
lens fibers forming the smsbryonal lsns nucleus., followed by secondary
aberrations of the secondary lens fibers of the fetal nuclens. All eye
abnormalities were localized to the area of the embryonal laens nucleus
although a variety of morphological appsarances ware present within that
location. The range of morphological appearances as observed under the
dissecting microscope varied from a slight disecoleoration running through
the lens to a discolorstion of part of the lens and the presence of a cleft
heneath the lens epithelium {Table 5). Histologically the discclorations
were due to the presence of lena vesicle remmants forming clefts or
surrounding the lens nucleus-. Alse contributing to the discolorations were
primary lens fibers which appearsd to have not elongated and the possible
presence of degensrated epitrichial cells. Secondary lens fiber
development progressed) normally except immediately surroundinag the abnormal
embryonal nuclecs. Prominant secondary aberrations of secondary lens
fibers include V-shaped clafts betwesn the sembryonal nucleus and lens
epithelium and lens vesicle remnants surrounding the pnucleus.

The proportion of fetuses with the lans abnormality in one or bath lenses
was significantly higher in all groups than in the control group (Table S§).

10 07792¢
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Results and Discussion

FM-3422 was maternally toxic te the high and mid dose groups {75 and 37.5
ma/ka/day) in reducing their group mean body waight gain durita the dosinea
interval. All groups had lower mean weight gain than the controls at all
welqhinas during the dcsing interval of days 6 throuch 15 of gestation
(Table 1). In the case of the high dose group at gestation days 9, 12 and
13 and in the case of the mid dose aroup at gestation days 9 and 15, the
group mean weight gaing were siqgnificantly lower than the mean weight gains
of the control group {0 mg/kq/day). The lower mean weicht cains aof the
hiah and mid dose groups during the dosing interval were responsible for
their sienificantly lower mean body weights between the end of dosing and
the termination of the study {Appendix V). The mean body weichtis and mean
welight gains of the low dose group (25 mg/kgs/day) were not s:gnificantly
different from the conbtrol.

Abnormal clinical sions were obaerved and deaths occurred only in the high
dose aroup- Three rats in the high dose qroup died. ®me rat died without
¢clinical signs. Two of the rate that died plus one survivine rat had
abnormal compound-related clinical sionz which included some of the
followinag: thin, lethargic, ataxic, blood in steol, urinary incontinance
arnd blocdy nares. The onset of abnormal clinical signs was on day 11 but
the sions disappeared in the surviving rat by day 19 of gestation. The
remaining 18 high dose rats and the mid and low dose rats did not have
abnormal compound-related clinical signs.

The compound was not embryotoxic and did not affect the ovaries or
reproductive tract contents of the dams. The mean humber of mals, femals,
total and dead fetuses, the mean number of resorption sites, implantation
sites and corpora lutea of the three FPM-31422 dose groups were not
significantly different from the coatrol {(Table 2, Appendix VI).

FM=-3422 was not fetal toxic. However, the combination of reduced maternal
body weight gain (Table 1) plus higher numbers of fetuses in the treatment
groups than the control group {Table 2 Appendix VI) resulted in mean fetus
weighte of all PM=3422 groups which were significantly lower than the
control mean fetus weight. The reduced mean fetus weights were not
associated with an increase in runting or other gross fetus findinags (Table
3).

FM~3422 administration resulted in malformations in fetal sternebras. The
changes, althouch normally considered skeleton aberrationg, were
interpreted as compound-related malformations because of their severity.
The geverity and often the incidence of sternebrae malformations were
greater in the three treatment groups than the control group. These
malformations included the followine: sternebras asymmetrical, sternebrae
bipartite, sternebrae scrambled, sternebrae enlarged, sternebrae missing
and sternebrae misshapen {Table 4). All three FM=3422 dose qroups had
significantly higher proportions of fetuses with sternsbras agymmatrical
than the control group. In addition, the hich dose group had a
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Introduction

This teratology study 2 {n rats was conducted to evaluate the embryotaxice
and teratooenic effects of orally administered FM-3422. The study was
sponsored by 3M Commercial Chemical Division, St. Paul, Minnescta and was
conducted by the Safety Evaluation Laboratory, Riker lLaboratories. Ine.,
St. Paul, Minnesota. Two sets of compound administration oaroups were dosed
betwean August 19 and Septembar 4. 1980. The protocol and list of the
principal participants and supervisory personnel can be found in Anpendices
1 and II zespectively.

All portions of this study were conducted according to the Good Laboratery
Practice (GLP) requlations and the Safety Evaluation lLaboratory Standard
Operating Procedures [(see Appendix III for Quality Assurance Unit
statment}!. The storage location for eppecimens, raw data and a copy of the
final report is maintained in the Safety Evaluation laboragtory's record
archives. .

Methods

Time mated Sprague Dawley derived rats were obtained from Charles River
Breeding Laboratory and assigned caces arcording to a computer-ganerated
random numberg table. The rats were then divided into four groups of 22
animzls weighing 140 to 240 grams. The rats were housed individually in
hanging stainless steel cages with wire mesh £lgors and fronts in a
terperature and humidity controlled room. Pood- and water were available
ad libitum. The lightc were on a 12 heur light/dark cycle.

The animals were observed daily from day 3 throuch day 20 of gestation for
abnormal clinical signs. Body weights were recorded on days 3, 6, 9. 12,
15 and 20 of gestation and the rate dveed accordingly using a constant dose
voluna of 5 ml/kg of body weight. The four groups were dosed with FM=3422
{Lot 784) suspended daily in corn oil at 0, 75, 37.5 or 25 mo/kq/day.
PH-3422 was adminigtered daily by oral intubation with a syringe equipped
with a ball-tipped intubation needle to the rats on days 6 through 15
gestation (day € indicated by gperm—pogitiva vaginal smear). FM-3422
analytical characterization (see Appendix IV} was provided by 34 Commercial
Chemical Division, St. Paul, Minnesota.

Rll surviving animals were sacrificed on day 20 by cervical dislocation and
the ovariec and uteyxue, including ite contents, were examined immediately
to detarmine the following: number of corpora lutea, number of viable
fetuses, nunber of resorption sites, pup welghts and sex, and any agross
fetal abnormalities. Approximately one-third of the fetuszes were fixed in
Bouin's solution for subsequent free-hand sectioning by the Wilson
technique to determine visceral abnormalities. The remaining fetuses were
preserved in alcohol for clearing and staining of the skeleton with
alizarin red to detect gkelatal abnormalities. BSelected free—hand gections
were processed for histological evaluation.

Riker Experiment No. 0680TROQ10 :
Purina Laboratory Chow, Ralston Purina Company, St. Louis, MO

1o |
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No lens abnormalities occurred in the control group. A no—effect dose
level far the teratogenic abnormality was not establizhed in this stuay-

Further Discussion on Lens Embryoloay

tens structural and functional regquirements are met durino embryonic
development by the differentiation of highly specialized populations of
cells from undifferentiated procursers and by the coordinated morphogenesis
of the resulting tissues. Both processes are controlled to a remarkable
aextent by interactlons which occur among amerging tigsues. Each tissue of
the eye iz brought to ite fina)l state of differentiation, its cell
papulatisn, size and its definitive geometry, not only by intrinsic
processgs, but also by extrinsic influences exerted by nelghboring
tisgaes-.

The enbryonal origin of the lens is undifferentiated ectodarm. The tip of
the optic vesicls, presumably the neural retina, plays the fLinal role in
inducing lens from overlying ectoderm and in aligning the lens precisely
with the rest of the aye. Additional action ef tissues derived from
endoderm {Eoregut) and mesoderm (heart) on the same target tissue decreases
the probabllity that lens formation would be aborted by accidents durina
the early phases of induction. While the .nature of the inductive influence
remains unknown, thare are indicationz that substances may be transferred
from the presumptive neural retina to the overlyino ectoderm during
induction. A prolonged peariced of inductive interaction not only increases
the probahiliry that lans induction will occur successfully in the face of
interference, but provides a mechanism for continyously adjustinqzthe size,
shape, position and crisntation of the lens to that of the retins—.

During the sarly stages of the inductive process, the ectodarmal cells
imuadiately overlying the tip of the optic vesicle elongate perpandicularly
to the body surfare to Form a& thickened Adisc {lens placode). The change in
cell ghape is accomplighed without change in cell volume. The number of
cells, howsver, continues to increase during this period. Toward the end
of lens placode formation, acidophilic fibrils appear in the apices of the
lens placode cells. At about this time, the placode invaginates to fom
the lens cup. This invagination is indepaendent of the concomitant
invagination of the underlying optic vesaicle, and iz probably due to forces
operating within the lena e=ctoderm. As the lens cup deepans, ite opening
[{leng pore) becomac progressivaly constricted until ite lips maet and fuma,
cutting off the l=ns vesicle internally and re=sstablishing continuity in
the overlying ectoderm. Closure of the lens pore is attended by, and
possibly accomplished by, a local and temporary restricted wave of cell
death. Following cloaure of the lens pors, the cella at the back of the
lens vesicle continue to elongate, under the influence of the neural
retina, to form the lens fibers. As the fibers arow the cavity of the lens
vesicle 15 obliterated. The lens cells ard the ectoderm, which do not
elongate further, form the lens epithelium.

The cubcidal lens epithelial cella which face the éornea continue to qrow
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after the lens vegicle forms. As the cells rotate through the eguator
reqgion, they take their places on the surface of the qrowing fiber mass.
These cells differentiate into secondary lens fibers at the eguator and
elongate rapidly toward the polesz of the lens where they meet with other
fibers in planes of Jjunction called sutures. As secondary fibers qrow
their nuclei become positioned at about the center of the fibers and form a
convex lens bow outward. Since the nawar fibers are always deposited
superficially, the cldest fibers in the lens come to lie centrally and are
referred to collectively as the lens nucleus. With time the lens cell
rmiclei in this region become pycnotic and finally disappear. The rell
fibers, however, are not broken down and removed but remain in place. Thus
the size and shape of the lens are contrglled by factors which contrel the
number, sire and shape of the lens calls-.

The teratogenic lens effect of FM-3422 probably occurred durlne the portion
of organogenesis between differentiation of lens tissue from sctoderm and
the formation of secondary lens fibers surrounding the embryonal lens
nuclens. The exact time of the teratogenic insult and the morphocenesis of
the abnormality were not detarmined in the study. The developmental lens
abnormality appears to be unique because it has not been described as a
compound-related abnormality™. A similar-appearing structural lens
abnormality has been reported to goour mpontanecusly in rat fetuses but
with a very low incidence of 1.2% . The abnormality resembles the Fraser
developnental lans abnormality £f & mutant mouse strain which results from
dagenerative primary lena cells—.
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Table 1

oral Terat¢clogy Study of FM-3422 in Rats
Mean Body Weight Gains of Pregnant Rats Between Welghings
with Standard Dewviations

Dase Gastaticn Day
Grouo & -] 12 15 20
MERM 28 aF =% 9 T1

0 mg/kq/da . _ : = =
mgskasday STAM. DEY 5. % 7.5 =55 4. % 12 1
MEAN ) . a2 s2 za e

75 mg/kg/d
ma/kg/day STAM, DEY 14. 2 44 & 45 & 47 © 4% 1

MEAN oo & = _

37.5 m da

9/kg/any ST DEY 5.4 1605 5 & 10 4 15 =
MERN 27 a4

2 x
25 kg/aa N !
na/kesdny DEV 11. % 15. % & % S 4 11

uy
-
X

a Significantly lower than the contrpl (Dunnett's € test p <« 0.0%}
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Table 2

Oral Teratology Study of PM-)422 in Rats
Hean Litter Data with Petux Welghts and Standard

e A —— T Ay e A L

bDeviationa
Dosw Ho. of VIAELE FETUSES DEAE  RESORPTION IMFLANTATION COFPORA  MERN WT.
Group Animats M F TOTAL FETUSES SITES S1TES LUTER  FETUELGY
D my/ka/day B8 %6 54 BY 0.9 Q7 S 6 LR 4 4
1€ 1.8 26 0.5 e 28 21 0%
7% mo g /day 17 %1 47 oe o1 85 18 4 12, < 2. 72
2t 231 =21 G2 o6 19 2z es
375 wo/kg/day 0 4.4 %54 9.7 e o 27 10, 4 10, % 4. 08
21 21 1.9 e a a9 16 17 g3
25 mg/kg/day F3 8 4.2 58 101 e v a5 1. ? 11 = 4. pa
16 4.9 1.8 oo es z o ) 02
L Significantly lower than the contrul (Dunnett's b test p < 0.05)
hat
- e - - - = - " - -

1251.0010



Table 3

Oral Teratology Study of FM-3422 in Rats
Number of Fetuse: with Gross Findings—

Finding U 75 : 37.5 25
mg/kG/day mg/kg/day mg/kg/day mo/kg/day
Total Fetuses Examined lal 167 195 213
Runted - 2 —— 2
Umbilical hernia 1 —_— ——— 2
Total Normal Fetuses 160 163 195 209
Total Abnormal Fetuses i . 2 0 4

2 Treatment groups were not significantly different from ceontrol

{Chi-square p < 0.05)

10 077934

3MAQ00326732
1251.0011
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Table 4

Oral Teratology Study of FM-3422 1n Ratc
Number and Percent of Fetuses with Skeleton Findings

o 75 37.5 25
Skeleton Finding mg/kgsday mg/ kg /day mg/ kg day ng/Kg/day
Fontanelle not closed 27 {24) 26 (22} 25  {l8) 28 (19)
Holes in parietal 1 (1} 1 i1}
Parietal scalloped 1 (1)
Frontal nonossified 21 (N 62 ({5314 7 (514 75 (50)2
Parietal nonossified 21 (19 62 (532 70 {5112 74 {50)4
Interparietal nonossified 14 (12) 54 (42 a6 (318 50  {40)2
Occipital nonossified 1 ({1}
Sternebrac nohossified 80 (71) 100 {8632 102 (T@) 111 (75)
Sternebrae asymmetrical 10 (3 42 (36)2 34 (25)3 36 (24)2
Sternebrae bipartite 2 2 37 (322 6 {4} 5 (3)
Stemebras scrambled ' 1 1 (1}
Sternebrae enlarged 1 (D
Sternebras misshapen 1)
One sternebrae missing 23 {20) Q28 31 {22} 33 {22)
Two sternebrae missing 2 ) 16 {18)2 3 (7) 1 (112
Three sternebrae migsing D
One body vertebrae missing 1 (1)
13 ribs 1 (1) 3 () 3 (2} 5 {3
13 ribs =spurred 3 (3 32 (2pya 28 (a0)a 9 {6)
Wavy ribs 5 (4) 8 (N 4 {3} 2 {1
Protrusion on ribs a (n 12 {10} 5 (4) T (%)
tne body of the vertebrae 29 (26) 15 k. 22 ase (2o
bipartite
Two bodies of the vartebrae 17 (15) 4 (3k 5 (4)k 3 (2R
bipartice
Three bodies of the vertebrae 1 (D 2 (1
bipartite
lI'our bodies of the vartebrae 1)
bipartite
Five bodies of the vertebrae 1 (1)
bipartite
Total Normal Fetuses 9 (B} 2 {2} &6 (4 7 (5
Total Abnormal Fetugses 104 {92} 114 (98) 132 (96) 142 {95)
Total Fetuses Examined 113 116 138 149

Z significantly higher than the contrul {(Chi-square p < 0.05)

= Significantly lower than the control (Chi~sguare p < 0.05)
( } = percent of total examined e e

10 077935

3MA00326733
1251.0012
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Table 5

Qral Teratolegy Study of FM-3422 in Rats
Number and Pergent of Fatuses with Intermal Findings

. ., o) 15 37.3 25
Internal Finding mg ‘kg/day mg/kg/day  mg/kg’/day  mg/kg/day
Fetuses with eye abnormalities 0 35 692 29 5132 29 an?
[iscoloration running through T3} 2 {4 1 (2}
the lens of ohe eye
Discoloration running through 1 {2}
the lans of both eyes a a a
Discoloration running 1/2 to 16 (3I}= 13 23— i {1e}—
3/4 through the lens cf
one eye
Discoloration running 1/2 to ) 5 (10 1 {2) 5 {8)
3/4 through the lens of
both eyes
Discoloration in back of lens 2 (3)
Bubbhle on outside of lens and 1 {2)
disecoloration running through
the lens of one aye
Cleft in the lans and discoloration 5 {10} 7 w2l 4 (8}
running through the lens of
one eye
Cleft in the lens and disceloration 1 (2)
runaing through the lens of
both eyes
Bubble on outside of lens 1 {2 1 (2)
cleft in the lens of one eye
Cleft in the lens of one eye 1 2) 5 (9) 3 (95
Open space in the rear of the 1 (2)
lens of one eye
Small eves 1 (2} a
Cleft palate T {14)y— 3 {5
Enlarged atriums 2 ()
Enlarged renal pelvis area in 5 {10} 1 {2)
the kidney a
Blood in the kidney il 22)= 3 5 I (5)
parenchyma
Abdominal cavity full of blocd 1 (2) 2 8 1 (2
Total Normal Fetusas 42 (87.3) 8 (16} 25  (44; 32 (50}
Total Abnormal Fetuses & (12.5) 43 (8%5) 32 {56 32 (50)
Total Fetuses Examined 48 51 57 64

L1 Significantly different from the control (Chi-sguare p< 0.05)

10 077936

1251.0013

3MA00326734
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Appendix I

Oral Teratclogy Study of FM~342Z i1n Rats
Protocol

Ob jzotive

A teratology study will be used to evaluate the embryotoxic and teratogenic
effects of orally administered FM-3422 to pregnant rats during the peried of
organogenescis. The procedure complies with the general recommendacions of the
FDA issued in January, 1966 ("Guidelines for Reproducticn Studies for Safety
Evaluation of Drugs for Human Use™). The study will be conducted according

to the 1978 Good Laboratory Practice regulations and Safety Evaluation
Ladoratory's Standard Operating Procedures.

Speasor

3M Commercial Chemical Division, St. Paul, Minnesota.

Testinyg Facility

Safety Evaluation Laboratory, Riker Laboratories, Inc., $t. Paul, Minnesota.
Study Director
E. G. Gortner

Start of Dosing

Midi August, 1980.

Test sttem

Eighty-eight sexually mature, time mated Sprague-Dawley derived female rats
from Charles River Breeding Laboratory will be housed in hanging stainless
steel cagaes with wire mesh floors and fronts in a temperature and humidity
controlled room. Thig strain of rats will be used because of historical
control data and time mated females are readily avilable. Purina Laboratory
Chow and water will be available ad litibum. The lights will be on a 12 hour
light/dark cycle.

Test System Identification

Each animal will be ear tagged and that numbeér will be indicated on the
outside of the cage.

Randomi zation

The animals will be assigned cages according to a computer-generated random
numbers table.

10 077937

3MA00326735
1251.0014
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Appendix I (Conecludoed)

Control Article

Corn 0il-
Teut Article
FM-3422.

Analytical Specifications

The test article, composition and purity will be determined by the Sponsor
{3M Commercial Chemical group) priocr to the start of the study and at the
end of dosing.

Dosage Levels and Experiment Design

The test article will be suspended in comn oil daily. The test article
suspensicn and control article will be administered by coral intubation to the
racts on days & through 15 of gestation according to the following:

Dose Group Dose Level Group Size
High 75 mg/kg/cday 22 %
mnia 37.5 mg/kg/day 22 &
Low 25 mg/kg/day 22 &
Control O ng/kg/day 22 %

The oral route of administration will be used because toxicity has been
defined by this route in a rangefinder study. No dietary contaminants are
known to interfere with the test article.

The animals will be observed daily from day 3 through day 20 of gestation for
abnormal clinical signs. Body weights will be recorded on days 3, 6, 9, 12,
15 and 20 or pregnancy and the rats dosed accordingly using a constant dose
volume of 5 mi/kg of body weight.

The females will be killed on day 20 and the ovaries, uterus and its contents
will be exanined to determine: number of corpora lutéa, number of fetuses

{live and dead), number of resorption sites, number of implantation sites, pup
weight and gross abnormalities. Approximately one-third of the pups will be
fixed in Bouin's solution for subsequent free-hand sectiocning by the Wilson
technigue to determine any visceral abnormalities using a dinsecting microscope.
The remaining approximarely two-thirds of the pups will he fixed in ethyl alcohol
for subseguent skeletal examination after clearing and staining with alizarin red.

Data Analysis ang Final Report

The proposed statistical methods to be used for analysis of the data are:
Dunnett’s t test for dam and pup weights, number of fetuses, number of resorption
sites, number of implantation sites and number of corpora lutea; chi-square for
percent abnormalities. The proposed date for the final report is 2-3 months after
detailed pup examinations have been completed (approximately first quarter, 1981).

10 077938

3MA00326736
1251.0015



Appendix II

Oral Teratology study of FM=-3422 in Rats
List of Principal! Participating Perscnnel

NAME FUNCTION

Edwin G. Gortner Study Diyector

Elden G, Lamprecht Veterinary Pathologist
Cathy E. Ludemann Courdinator-Histology
Gary C. Pecore Supervisor-Animal Care
Loren O. Wiseth Technician

10 077939

3MAQ00326737
1251.0016



Appendix IIT
STATEMENT OF QUALITY ASSURANCL v,

STUDY NUMBER: _DSBOTROCLC

TITLE:

Dral Teratoclogy Study of FM-3427 in Rats

Audits and/or inspections were performed by the Riker Quality Assurance
Unit for the above titled study, and reported t0 the study direclor and

to management as follows:

Date Performed

20 Auwgust 1980
2 September 1980
20 and 21 January 1981

22 January 1981

Bate Reported

21 Auqust 1980
4 September 19B0
22 January 1981

22 Janaury 1981

Clin sz -

.E. Orterstrom
Laboratory Quality Assurance
Riker Leboratories, Inc.

January 22, 1951

Date

10 077940

3MA00326738

1251.0017



-
-3

Appandix IV

Test and/or Control Article Characterization

for

CM-34323. o1 384

1. The identity strength, uniformity, composition, purity or other per-—
tinent characterizetions of the test and/or control substances have
been determined and documented as of Ay & 2 940 .

/ .

2. The wethod of symthesis or origin of the test and control sunstances,
including their amcunt and the method of bioassay (if applicable} is

documented.
Yas x no

3. The stability of the test and/or control substanceg have been deter-
mined or will be determined ax of 1Qw) c.".)‘:m_,' .y ﬂeceﬂw‘(]

The above informaticn and documentation are located in the sponsor's re-

cords.
Q é!cé Y {40
Sponsor Date

10 077941

3MA00326739
1251.0018



Appendix V

Oral Teratology Study of FM=3422 in Rats
Individual and Mean Body Weights of Rats
With Standard Deviations

Dose Group Study Day

and Rat No. 3 ) 9 12 15

20

o &TE <]
HIGE ™ 3
titie 2iEe 4
tET ] =
e IB7 1
MR Ied v
MR Ll =
Nk %4 4}
Ml 271 1
HAR and &
Hvaf gl =
HAF: e o
thak = &
MO 1T - =
HIGR, P s
HEE X Z31
NG 2 za7
thas b 255
ME Rt 2B Z29 245 2Vl Zan
STAK. DEY 28, & 22 4 20.0 221 22 €
HOW PREGHANT ANIMALS
HOFE 14753 21 244 255 VI 258
NOFE 14753 216 223 Z2¢ 242 299
NEF 14773 193 22z 2V 2S5 24
& ATZ3e 192 225 243 234 252

1251.0019

18.

10 077942

3MA00326740
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Appendix V {Continued)

Oral Teratology Study of FM-2422 in Rats

Individual and Mean Body Weights of Rats
With Standard Devwiations

Dose Group Study bDay
and Rat No. 3 6 9 iz 15 20

TEL O 21% 24T 23g 255
e

MERAN 2el 23
STAM. DEY 22. 1 1€. 5 1

NOM PREGHANT RMIMALS

QBF 14751 295 ZaI 20 165 a @l

OBF: 14784 195 221 194 AT 204 oT9

0GR 15412 224 245 227 473 145 - a2

OBR 15412 =223 241 248 240 242 258

§ Rat died

~ Significantly lower than the control (Dunnett's t test p < 0.05)

10 077943

3MA00326741
1251.0020
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Appendix V (Continued)

Oral Teratology Study of FM-3422 in Rats
Individual and Mean Body Weights of Rats

With Standard Deviations

Dose Group Study Davy
and Rat No. 3 & 9 12 15 20

37.5 MGAAGAT

POR 1476¢ 133 Zis 2549
FPBF 14757 Ze2 290 21
Pk 14752 28 234 28V
FoRk 147> 243 245 54
F@FR A477 21 24C ZEE
Fisk 147EY 187 215 el ey
Fiole 14785 17 2o 245
Pk 147VES 197 222 et 18
FEF 14750 192 222 =FE
FaR 147534 196 oo% =Tl
PER 495295 182 24 a2

FiaR ASZE9e 191 21 =2 s
FOR 15357 P 5

Far 15393 2

Fia= 45299 2%

Far 15415 2

FoR 15414 o7

POR 15917
POR 15413
FOR 15415
FOR 15427

MEFAN
STAWN. DEV

NON PREGHANT ANIMALS

FaR 2478 182 29S 213 214 222 ZzS

2 Significantly lower than the control (Dunnett's t test p « 0.05)

10 077944

3MAQ00326742
1251.0021
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Appendix V {Concluded)

Oral Teratology Study of FM-3422 in Rats
Individual and Mean Body Heightscof Rats
with Standard Deviations=

Dose Group Study Dav
and Rat No. -3 [ 9 12 15 20

25 MGAEGSDEY

sk 14771l 238
Giak 44772 212
SR 147VE A9
GOF 14779 192
QAF 14775 iz
Lok 14751 AT
GBF 14732 2iEl
Gk 14795 222
QaE 147534 Zic
QaF 14725 13
wiaF 14733 157
(715 L B T (e R e
QAR 12421 153

GBF AS46z2 200
REFE 15462 473
GOR 15434 192
QAR A542a 214
Qaf 15421 13
DOF 15422 185
iR 1542F 228
oaR AS424 Z2T7

(N N K

PO I P

LM )

MEFRH 2ol 255 21 %5
STAN. DEYV 1% ¢ 21 2 2L € 7 C
_ o
MON FREGHNANT AMIMALS ] e e

RBR 159428 1% 225 231 234 236 L

£ Means not significantly different from control
{Dunnett's t tast p < 0.05}

10 077945

3MA00326743
1251.0022



Appendix VI

Oral Teracology Study of FM-3422 in Rats

Individual Litter Data With Mean Fetus Weights

L]
%]

twuse Group

V1ABLE FETUZEL

LEAL RESOF

THFLAN CORFRN

HEAH FETUZ WG

.nd Rat Ho. i F TOTAL FETUSES PTIOH TATION LUTER HYO M 4
SITES SITE:S

_my/kg/day

ik 4 v 11 C} Q@ 11 v 2 F I 34
[BIRTSIN: HOT FEEGHANT

PiE 15 4 & iz ] 1] = 11 B S S
[k ASE = & 11 B 1 1z 1k 4% &4.8 4.4
[KIRl i =2 4 =] (<] &4 [ 4.4 4. 5 4.4
FIRI S X7 X = 3 1] 4 1é o 44 45 38
ik = [ =l [ = 11 1w 4.0 .4 4.5
b = 1) = 2 =] = 11 4 r .= & 1
ks LSSeS 4 = < 5] <} = iz 4.8 4.7 4. 9
e 1530E = v A64 5 5 1 1 G4 4.5 4,02
ik 154 0% z & 7 B B T T 4 5% L o400
Pl 1475 q I 11 =} fc] 11 11 4 2 4.% 4.8
i 14759 = (=3 = o 1 b b G4 4.d 4 4
i 1475z NOT PREGHANT

[k 14755 NOT PREGHAMT

PO 1475 i 2 = & 1 + & 4 7 4% 4.7
W 1477E z 2 1@ @ c] ia by 4.2 43 4.1
e 34777 v E iz %] 1 1 14 48 48l I8
tivk 447rE 7 3 11 o} B b % 11 251 S5 2 4.&
gk 14773 NCT FREGNART

vk A4 TR 4 L} =] = 1 o 11 595 LV 5LH.Z
ik 1479 o 3 b =] 1 1 b = r& 2=

1251.0023

10 077946
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Appendix VI (Continued;

Oral Teratology Study of FM-3422 in Rats

Individual Litter Data With Mean Fetus weights

wiABELE FETUSES ©OEAD

REZCQF  IMFLFAN

CORFFH  MEAN FETUS HTww

i Group

i Kat No. M F  TOYAL FETUSES PTIEH TARATION LUTES e 5] F
SITESZ SI1TES

+2_mg/kg/day

1k o X 7 o 2 o & R - =

g o CERL

Tk S ! ] 5} 1 16 < = T.4q 35

trosk b 4 € o 1 7 = o LS X e

HURE 4 = o L 1 10 a2 = ¥ =49

[EIE B 5 ] s ] 5] @ = & = ES-T IR

tkl 15401 4 7 11 @ @ i1 i = LY R 3

vk 1544z LDERL

IRT AN R e NOT PREGRENT

thak 1%414 O T 8 1= 1 [t} 14 14 4.1 3% 4.4

RIS BT 1) S 7 iz a o iz iz 4.2 4494 24

v 147 et =] 2 1k [ @ 18 p .94 .84 Z.Z

vk 14TeZ & 4 iz 6] & = 11 . I .2

togk 1d4TeS & & 1A %] 1 id 11 IV O Z.ov 31

ik 14764 ] 4 5 a =) = < .6 2% Fon

ol 1478 7 4 11 5] 1 i1z 1= 41 4.1 4.1

gk 14781 DERC

R 14TER £ 5 11 5] a 11 11 =Z: OZS OZ 1

vk 147ET 1 b 28 c] 1 7 £ 4.7 S 3 4 e

vhah 1470 NGT PREGHANT

HIEtE 14785 v 4 11 a 1 iz iz 4 4 .2 4.5

Nk 1478Y bt v i1z c (5] iz i1 I8 5 I8

1251.0024
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Appendix V1 {Continued)

Oral Teratology Study of FH-3422 in Rats

Individual Litter Data With Mean Fetus weigits

ivse Group VIRELE FETUSEZ DEAD RESGR IMPLAN CORFEA  MERN FETUS W1 on:
.nd Rat No. M F TOTAL FETUSES FTIUN TATION LUTEA  MHVG " F
SITEE SITES
7.5 kg/da
Ik LEIwS 4 =] ] @ Q & & EN e B
Tk 1529 b S g @ @ £ & Z & & 295
I“F 1 7 = = 11 1] o 11 16 4 3 4 5 4 2
R d = ] it (] 1 =2 11 g4 14 4.4 L9
TR I S & <] P 10 & 48 4 3 Z.&
bk & A& iz o 1 = 3z =9 4.8 3 &
Pk -] z 12 1] o 1z il & 8 e
S & 3 11 2 2 11 i1 2 4.3 4.1
fr = 24 16 @ 1 11 irn 4 7 Hoa 46
i (=Y = 14 %] L) 14 14 e 4.1 2 &
HE AT S = € B 3 11 b B 37 2.8 35
ik < 2 € c] Z = ] 4.8 9.1 =
g 3 B 11 15 @ 13 1t & 39 7
{E 5 | S a %) o ] 4 a 4.6 I
1sF bl 4 9 1) 1 ic 1@ 41 4% Z &
tab 1476 NOT FREGNANT
AR 44787 L 5 S =] =] o i@ 441 4.2 4.1
I"0aF 44724 4 I 11 <] b3 1z iz 4.4 4.3 4.3
POk 44705 1 = 9 [t 1 1 11 e 3.8 %
el 1479a 1 7 & ] 1 =] 11 4.4 4.1 4.5
R 14798 7 2 =] 5] @ =] & 4 I 4. 3 4@
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