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PROJECT NO. B1-2571
EMBRYOFETAL TOXICITY AND TERATOGENICITY STUDY
' OFEERFLUOROBUTYLETHENE (PFBE;]BY INHALATION IN THE RAT

ABSTRACT

This pilot study was conducted for E.l. DuPont NeNemours and Compan
to evaluate the embryotoxic and/or teratogenic potentiatl Ma
in the pregnant rat. Mated CD® female rats (seven females/group) were

Lelxpmse! by chamber inhalation touat dose levels of 1,000 and 70,000 ppm.
Animals were exposed for six hours/day during the Day 6-15 gestation interval,
Included in the study was a sham-air, chamber-exposed control group (seven mated
females). All females were sacrificed on Day 21 of gestation and fetuses
recovered at this time were weighed, sexed and evaluated for exterral, soft
tissue and/or skeletal malformations. Fetuses processed for skeletal evaluation
were also examined for the presence of ossification variations.

No maternal mortality was encounte ed during the study and all
females, control and treated groups were pregnant.

No treatment-related effect was evident in body weight or food con-
sumption data for the low-dose group. At the high-dose level, mean body weight
gain for the Day 6-16 gestation interval (exposure period) was significantly
lower than control. Mean food consumption data for the high-dose group was
lower than control for the exposure (Day 6-16) and post-exposure (Day 16-21)
intervals; however, only during the exposure period was the difference from

control data statistically significant.

No adverse maternal effects were seen in physical i{n-1ife examination
data, liver weight data or gross postmortem examination data. Likewise, corpora
lutea and uterine implantation data, fetal weight and sexing data and ossifica-
tion variation data did not appear to be adversely affected by treatment.

No increase in malformation rate was seen ip the treated groups during
the fetal external or skeletal evaluations. During the soft tissue evaluations,
a slight increase in the incidence of fetuses with malformations was seen only
in the low-dose group. The most co.mon sbservation noted during this evaluation
fnvolved distention and/or tortuous condition of the ureter. Similar type

_ observations were seen in the concurrent control group with a lower incidence,
and are noted frequently in our historical data for this strain of rat. In

that a similar response was not noted at the higher exposure ievel, no
treatment-relsted effect was indica -d.
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I. INTRODUCTION:
This pilot study, conducted for E.I. DuPont DeNemours and Company,

was designed to determine the teratogenic potentisl and/or degree of embryotoxi-

city of in the pregnant rat. Test materfal was admini-
stered by chamber inhalation to mated rats {seven females/group) at dose levels
of 1,000 and 70,000 ppm. Included in the study was a chambered, sham-air
control group.

| Species and strain of test animal, dose leveis and route of test
substance administration were established by the sponsor. Testing was cbnducted

at Bio/dynamics, Inc., Mettlers Road, East Millctone, New Jersey 08873, ‘Raw

data to include fetal specimens were sent to sponsor for storage,

11,  MATERIALS:

A. Test Substance: t-l

E. 1. DuPont DeNemours
Wilmington, Delaware 19898 !

Lot No.: , Haskell '#i4||1 go

Supplier:

Pescription: Colorless liquid
Date Received: 6 July 1981
Amount Rece® od: Container #1: 24.900 kg

Container #2: 26,475 kg
Container #3:. 26.650 kg
Container #4: 26.500 kg

Sto-age: Room Temberature

B, Test Animals:
Rat (albino)

Species:
Strain: cri:CN® (SD) BR
Supplier: Charles River Breeding

Laboratories Inc,
Wilmington, Massachusetts

Tomnany Santfi=nd Tinng wat nantaln TEAR AT]
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B. Test Animals (cont,):

Justification for
Animal Selection:

‘Number of Animals
Purchased:

Placed on Test:
Date Received:

Age at Initiation of
Mating:

IIl. METHODS:

A. Husbandry:

Housing:

food:

Water:

Environmental Conditions:

Generally recognized laboratory animal,
This strain of albino rat was selected
because this rat was used in recent
acute and subacute testing.

53 females
21 females

30 July 1980 (56 days of wge)

Females - 69 days of age

Males from an in-house matirg colony of
the same strain of rat were used ior
breeding purposes only,

Females were housed individually
(except during overnight mating inter-
vals) in stainless steel, suspended
cages with wire mesh floors.

Certified Purina Rodent Chow #5002
- available ad 1ibitum during the
non-exposure intervals.

Tap water (Elizabethtown Water Company)
available via automatic watering system
ad 1ibitum during the non-exposure

Tntervals,

During the exposure intervals, animals
did not have access to either food or

water,
Temperature: 70 - 78°F
Humidity: 42 - 70%

12 hours light/dark

Photo period:
cycle,

Company SanRized. Does hoteontain TSCA CBi
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mating were placed with male rats

B. Mating: Females selected for
nightly in a 1:1 ratio. Vaginal smears were taken early in the
morning and females were considered mated if sperm were observed
microscopically in the vaginal rinse, The day evidence of mating
was observed was designated Day 1 of gestation.

Dates of Mating: 11 August to 15 August 1981.

C. Assignment to Groups: Females which mated were assigned to groups
daily in such a way as to most nearly equalize the Day 1 body
welights,

D. Identification of Animals: Each mated female was identified with a

~ metal eartag bearing it's anfmal number. The individual animal
number plus the Bio/dynamics project number comprised a unique
identification number for each female.

E. Experimental Outline:

Group Test Dose
No. Suhstance? Level No. of Females Treatment Scheduleb
' {ppm) ate acrifice estation Days
Day 21 of
Gestation
I Sham-air 0 7 7 6 - 15
A (Chambar-
Control)
I -] 1,000 7 7 6 - 15
111 ‘ 70,000 7 7 6 - 15

EbCFam _er|1nhé'lation .qs ours/day.

F.
Route:

Treatmeht Schedule:

Chamber Operation and
Atmospherfc Monitoring:

Test Substance Administration:

Chamber inhalation

Mated females were exposed daily,
6 hours/day from Day 6 to Day 15 of
gestation, & 10-day treatment period.

See Appendix K,

Company Sanitizeq, Does notcontain TSCACHy
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IV.  EVALUATIONS:

A. In-life:

Gross Physica!
Observations: Twice daily (morning; afternoon)

females were evaluated for obvious
signs of pharmacologic or toxicologic
effects and mortality.

Detailed Physical

Examinations: Each female was given a detafled physi-

cal examination on Days 1, 3, 9, 12,
15, 18 and 21 of gestation. Nuring the
treatment per.od, these examinations
were performed in the afternoon
following exposure,

Body Weights: Females were weighed on Days 1, 6, 9,
13, 16 and 21 of gestaticn.

Food Consumption: Food consumption was recorded during
the exposure (Days 6-9, 9-13 and
13-16) a?d post-exposure (Days 16-21)
periods.' Food spillage was weighed
and recorded during the same intervals
that feeder jars were weighed,

i B. Postmortem:

1. Sacrifice Method and Maternal Postmortem Procedure: All females
were sacrificed with an overdose of carbon dioxide on NDay 21 of gestation. The
abdominal and thoracic cavities were opened and each female was given a gross
postmortem examination. The uterus was then removed intact (to include the
ovaries) from the abdominal cavity and weighed. Likewise, the liver was

dissected free and weighed for each female.

Maternal identifications were coded at time of sacrifice.

Maternal sacrifices and subsequent fetal evaluations were performed blind in

respect to dose group.

11t was intended that food consumption be recorded during the pre-exposure
fnterval (Days 1-3, 3-6 of gestation); however, due to technical error, these
data w : not recorded for either the control or treated groups.

. -‘SCAC%
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B. Postmortem {cont.): -
2. Examination of the Reproductive System:

Ovaries - each ovary was dissected free of the uterus, cleaned
of connective tissues and evaluated for the presence and number
of corpora lutea.

Uterus - the number and re'ative location of the following were
recorded for each uterine horn:

Live fetuses ,
Dead fetuses (dead fetus with no visihle degeneration)

Late resorptions (recognizable dead fetus undergoing degeneration
regardless of size)

carly reSorptions (evidence of implantation but no recognizable
fetus) o

Implantation sites (represents the sum total of fetuses [live
and dead] and resorption sites [early and late]).

Once fetuses have been removed from uterus and all implantation sites
identified, the placental/extra-embryonic tissues were removed and the uterus

re-weighed (empty weight).

Dates of Maternal Day 21 Sacrifices: 1 September to 4 September
1981

3. Fxamination of Fetuses:
Upon removal from the uterus, each fetus was given a gross exter-

nal examination for malformations, weighed, sexed and tagged for future

identification.
Fetal Soft Tissue Examinatibn:

Approximately one-half of the fetuses in each litter were evalua- -

‘ted for soft tissue malformations by the Staples microdissection technique.2

2staples, R.E. (1974). Detection of Visceral Alteration in Mammalian Fetuses.
Teratology, 9:A37 (abstract).

Compap, i
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B. Postmortem (cont.):

3. Examination of Fetuses (cont.):
Fetuses so processed were decapitated and heads fixed in Bouins solution to be
processed by a razor blade slicing technique (Witson3), At completion of the
soft tissue evaluation, the decapitated, eviscerated fetal specimens were

processed for staining of the skeletal structures using an Alizarian Red S

staining procedure,4 Stained fetal specimens were subsequently evaluated

under a dissecting microscope 7or malformations and ossification variations.

Fetal Skeletal Examinations:

The reméining fetuses in each litter were eviscerated (external
sexing data confirmed by internal inspection of the gonads) and proceksed for
staining cf the skeletal structures using an Alizarian Red § staining .
procedure.4 Stained fetal specimens were evaluated under a dissecting

microscope for skeletal malformations and ossification variations.

C. Statistical Evaluations:

Data were compared between the control and each treated group.

Statistical evaluations used for this study are discussed in Appendix A.

3Teratology, J.G. Wilson and J. Warkany, eds. (The University of Chicago

Press, 1965) pp. 267-277.
.. Crary, Stain Technology, 37 (1962) pp. 124-125,

Company Sanitized. Does not contain TSCACBI
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v, RESULTS AND DISCUSSION: l
A. Maternal pata:
1. Mortality Rate:
No mortality occurred in the control or treated groups,
2. Pregnancy Rates:
Pregnancy rates were 100% in eacl! ~f the control and treated groups,
A1l females (control and treated groups) were pregnant,
3. Body Weight Data:
Mean maternal body weights and weight gain data for the control and
treated groups are presented in Table 1. These data are summar{zed from data

for individual females presented in Appendix B,

Table 1 - Mean Maternal Body Weight Data - Gestation

Mean Body Weight grams) Mean Weight Gain (grams!
Gr Gestation Days estation Days
Zp ; ) 13 16 2] T-6 6-15 [ 294 ] 8=7]

ou
pm 1 6
Actual Corr, 2 Corr.?

Actual Corr.?

% ) 201 224 235 256 275 337 2714 23 51 62 50
0

I 204 230 239 257 275 338 277 26 45 63 3 a7
(1,000)

111 206 234* 237 253 270 338 277 29  36** g8 6 42

Difference from the control group statistically significant; *p<N.05; **p<0.01.
8Corr. = Corrected Day 21 body weight = fina) Day 21 body weight™- gravid

uterine weight + empty uterine weight,
Mean body weight data wer. generally comparable between the control
and each treated group throughout gestatfon; however, on Day 6 of gestation,

meaﬁ body weighf for the high-dose group was significantly higher than control,

Company Sanitized. Does not contain TSCA CBt
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3. Body Weight Data {cont.):

Mean body weight gain during the several gestation intervals were

considered comparable between the control and low-dose group. In the high-dose ‘
group, mean weight gains were comparable to control during the pre-exposure

(Days 1-6) and post-exposure intervals (Days 16-2) using actual and corrected

Day 21 weight data). During the exposure interval (Pays 6-16), mean weight gain

for the high-dose group was significantly lower than control. Mean weight gain

for the high-dose group during the Day 6-21 intery_1 (using corrected Nay 21

weight data) was also lower than control; however, this difference from control

was not statistically significant,

4. Food Consumption Data:

Mean food consumption data for the exposure and post-exposure gesta-

tion intervals are presented in Table 2. These data are summarized from indi-

vidual female data in Appendix E.

Table 2 - Mean Food Consumption Data

Mean Food Consumptfon ggram/animalldagz |
Grou sestation Days !
IPP"'E A TE T2

I 21.6 25.6
(0)

I 20.4 ' 24.8
(1,000)

11 18, 7%% 23,0
(70,000) . .

Difference from the cont. 51 group statistically significant:
**p<0.01,

Company Sanitized. Does not contain TSCACH?
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4, Food Consumption Data (cont.):

Mean food consumption data during the exposure period (Days 6-16) and
post-exposure period (Days 16-21) were considered comparable between the control
and low-dose group. In the high-dose group, mean food consumption during the
exposure interval (Day 6-16) was significantly lowa2r than control values.
During the Day 16-21 interval, mean food consumption for the high-dose group
was lower than control; however, this difference was not statistically
significant,

5. Physical'ln-life Observation Data:

A similarity was seen between the control and treated groups in the
types and incidences of observations noted during the detailed physical in-life
evaluations. No treatment-related effect was evident.

6. Reproduction Data - Corpora Lutea and Uterine Implantation Data:

o
w

Corpora lutea and uterine implantation data for the control and
treated groups are presented in Table 3. These datz are summarized from indi-
vidual female data in Appendfx C.

The mean numbers of corpora lutea, implantations and fetuses (live
and dead) were comparable between the controi and each treated group. Likewise,
the mean percentage of resorptions to implants and the mean percentage of

resorptions plus dead fetuses to implants were comparable betweer, these same

-

groups.
The one dead fetus seen dvring the study was recovered from thé litter

of low-dose female No. 2579.
No treatment-related effect was evident in corpora lutea or uterine

fmplantation data.

Company Sanitized. Does not contain TSCA C&4
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Table 3 - Corpora Lutea and Uterine Implantation Data

Parameter:

No. Pregnant Females:

Mean No./Pregnant Female -

Corpora lutea:
Implantations:

Resorptions -
Total No.:
Mean/pregnant female:
Mean % of Implants:

No. of dams with 100%
resorptions:

Live Fetuses -
Total No.:
Mean/pregnant female:

Dead Fetuses -
Total No.:
Mean/pregnant female:
Mean % fetal draths
per implant:

Mean % resorption and
fetal deaths/implant:

Group (ppm)

11

(0) (1,000)

2.0

6.7

No statistically significant differences from the control group,

Company Sanitized. Does not contain TSCA CB3
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7. Liver Weight Data:

Mean 1iver weight data (absolute and relative to Day 21 corrected body
weights) are summarized in Table 4. Liver weight data for individual females

are presented in Appendix D.

Table 4 - Liver Weight Data

Mean Liver Weight Mean Liv:-r/Body Weight Ratio?
Grov (grams) {x 100) !
zppmg
I 14.6 | 5,34
(0)
11 ' 14,0 5.06
(1,000)
II 14,9 5.38
(70,000)

No statistically significant differences from the control group.
aysing the corrected Day 21 body weights. .
Mean liver weights, both absolute and relative to Day 21 corrected
body weights, were comparable between the control and treated groups.
8. Gross Postmortem Observations:
Observations noted during the gross postmortem evaluations of females
sacrificed on Day 21 of gestation, are presented in Appendix F.

No treatment-related effect was evident from these evaluations.
B. Fetal Data:
1. Fetal Body Weight and Sex Distribution Data:
Mean fetal body weight and fetal sex distribution data are presented

in Table 5. These data are presented for {ndividual litters in Appendix C.

Company Sanitized. Does not contein TSCA CB4
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Table 5 - Mean Fetal Body Wefghts and Fetal Sex Distribution Data

Mean Fetal Weight Percent

Grou (grams) Sex Distributiond,b Male Fetuses
zppm§ , 0. atio

1 3.49 40/51 0.8 44,0

(0)

11¢€ 3.65 46/37 1.2 ‘ 55.4
(1,000)

11t 3.57 48/37 1.3 56.5
(70,000) - -

No statistically significant differences from the control group,
3Total Mumber of Male Fetuses/Total Number of Female Fetuses.
Data not analyzed statistically.
CExcludes data for the one dead fetus recnvered in this group.

Mean fetal weight data were considered comparable between the control
and treated groups. No stunted fetusesS were recovered in either the control
or treated groups. Likewise, no fetuses were calculated as being stuntedb in
respects to littermates in these same groups,

Fetal jex distribution data revealed a preponderance of males in each
of the treated groups with an increase in number of females in the control
group. The differepces in sex distribution are attributed to normal biological
variability noted with this parameter and the relatively small group sizes
1n&olved.

No treatment-related effect was evident in fetal body weight or fetal

sexing data.

S5Stunted fetuses - fetuses that weigh 1 gram or less.
Calculated stunted fetus (see Appendix A: page A-5).

Company Sanitized. Does not contain TSCA CBl
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j 2. Fetal External Examination Data:

Observations noted during the fetal external examinations are summar-

ized in Appendix G,
No external malformations were seen in the 84 low-dose fetuses (seven

litters), or 85 high-dose fetuses (seven litters).

In the control group, one fetus had a darkened, raised area on its
back (thoracic region). No other external malformations were seen in the 90

remaining fetuses from this group (seven litters).
3. Fetal Soft Tissue Examination Data:
Observations noted during the fetal soft tissue evaluations are )

summarized in Appendix H., These malformation data are -mmarized in Table 6.

Compan)-' Sanitized. Does not contain TSCA cBl
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Table 6 - Fetal Soft Tissue Evaluation - Summary of Malformation Data

Fetuses Affected/ Litter Affected/
Grou Observation Total Examined Total Examined
‘Pﬂﬂg 'NE"""""'!‘ g

Ureters - tortuous:

1
(0) unflateral: 1/48 2.1 177 14.3
bi!ateral: 1/48 2.1 %;; 14.3
otal affected: 1.2 788
II Ureters - tortuous:
(1,000) unilateral: 2/43 4,7 2/17 28.6
. bilateral: 2/43 4,7 177 14.3
Ureters - tobtuous
and distended: .
unilateral: 2/43 4,7 2/7 28.6
Liver - small dark
discolored area on _
median lobe: 1/43 2.3 %;; 14.3
' ~Jotal arfected: 16,93 1.4
111 Ureters - tortuous
(70,000) and distended:

unilateral: 1/44 .2.3 177 14.3
Ureters - tortuous:

bilateral: 1/44 2.3 1/7 14.3
Total alfected: 7;11 7.5 TéT 14,3

No statistically significant differences from the control group.

The most common observations noted during the soft tissue evaluations
involved distention and/or the tortuous condition of the u§eter(s). These types
of observations were seen in two of 48 control fetuses (4.2%), six of 43 low-
dose fetuses (14.p%) and two of 44 high-dose fetuses (4.5%). The significance
of these types of ureter observations is unclear. In these same fetuses with
ureter obsérvationﬁ, the bladders were noted as filled (indicating a patency

between ureter and bladder) and no kidney malformations (e.g., severely dis-

Sanitized. Does not contain TSCACH
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tended rena) pelvis, absence of renal papillae) were seen. These types of
ﬁreter observations (i.e., distended, tortuous condition) are seen frequently

Tn the term rat fetuses; historically, the incidence of such ureter ohservations
is 8.7% (representing 1067 fetuses from 100 Titters). In that no dose
relationship was apparent in the incidence of these ureter observations, no
treatment-related effect was indicated.

With the exception of ureter observations, ¢4e only other observation
noted during the soft tjssue eva]uatiqns was a small, dark, discolored area on
the medium>lobe of the Tiver. This observation was seen 1n one low-dose
fetus,

No treatment-related effect on the fetus was evident from data
collected during the soft tissue evaluations.

4. Ossification Variation Data:

examination and the incidence of fetuses (litters)-affected are presented in

Appendix J. Ossification variations were seen in 87/91 control fetuses, 75/84
low-dose fetuses and 77/85% high-dose fetuses, an incidence of 95.6%, 89.3% and
90.6%, respectively. These incidences were comparable between the controj and

treated groups,

The mean percentage of fetuses per litter with ossification

variations for the cbntro], Tow- and high-dose group was 95.3%, 89.1% and 9.0%,

respectively, These data were comparable between the control and each treated

~ group,

The types and tncidence. of ossification variations seen were

“similar between the control and treated groups. No treatment-related effect |

was evident in thése data.

Company Sanitized. Does not contain TSCACE!
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5. Fetal Skeletal Examination Data:

Observations noted during the fetal skeletal evaluations are

Summarized in Appendix . Malformation data are summarized in Table 7,

Table 7 - Feta) Skeletal Examination - Summary of Malformation pata

Litter Affected/
Fetuses Affected/ Total Litters

Grou Ma]formation Total Examineq Evaluated
lppm§ No. __X No.@ 4

Angulated Ribs and

I )
(0) Shortened Ribs: 1/91 1.1 {é; 14,3

Total: 1551 T.T - T14.3
11 " Fused Sternebrae 1/84 1.2 1/7 14.3
(1,000) Total: T2 % N %]
I11 Fused Sternebrae and

(70,000) midline cleft

through the stern m: 1/85 1.2 1/7 ]
Totar: 1535 T.2 TéT

No statistically significant differences from'the control group,
2o, of litters containing a malformed fetus divided by the number of litters

evaluated,

S

per litter basis, was comparable between the control and treated groups,
. In the control group, one fetus had an angulated/shortened rib

defect. No othe: skeletal malformations were seen in this group. -

Fused sternebrae were seen in two treated group fetuses. In the
Tow-dose grbup, one fetus from the litter of female No. 2580 had a fusion
between the first and second sterr-brae., The fused sternebrae seen in one high-
_ dose fetus, rom the litter of female No. 3578, involved the second through the
fifth sternebra. A mid-line cleft was also evident through this fuged segment
of the sternum,

e T
Tompany Sanitized. Does not contain TSCA
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not considered to represent a treatment-related effect,

During the external, soft tissue and skeletal evaluations, malforma.-
tions were seen in four of 91 contro} fetuses (4.4%),

fetuses (9.5%) and three of B5 high-dose fetuses (3.
of malformed fet

efight of g4 Tow-dose
5%).

» low-

The mean Percentages
es per litter for the control

and high-doge groups were
4.3%, 9.8% and 3.3%, respectively, Though these valuis were increased {n the

differ, ceg from control were not statisticall
Likewise, no dose-

low-dose,group,

Y significant,
relationship was evident in these values,

aymo .

c
Study Director
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Appendix
Embryofeta) Toxicity and Teratogenicity Study
ofMy Inhalation in the pat

Statistical Analysis

————

Statisticai Analysis of Data:

f Results of analysis by the indicated statistical Procedure were reported for
; the foiiowing: :

Parameter

1. Body Weight . Days 1, 6, 9, 13, 16 ang 21
of gestation (EE%uel and corrected by A
subtracting gravid uterys): - A

2.  Body weight change - Days 1-6, 6-16, 16-2)
and 6-21 of gestation (actya] and corrected
by subtracting gravid uterus); A

3. Reproduction Data

2. Mean number of corpora lutea

b, Mean number of implantation Sites:
C. Mean number of resorptions:

d. Mean number male &nd female fetuses:
€. Mean number of Yive fetuses:

f. Mean fetal weight:

x> >>>>>>

4. Mean Percentage of Resorptions to Implants

5. Mean Liver weights (absoiute and relative
to Day 30 corrected body weights). :

-

6. Food Consumpt ion Data - Days 3-6, 6-16
and 16-2; . A

7.  MNumber and percentage of fetuses with
external, soft tissve.gr skeleta)

malformations . ' B
8. HNumber and,percentage of Titters cbntaining
at Teast one fetys with a malformation: B
9. Inéidence of fetuses with ossification
variations. B
10, Mean percentage of malformed fetuses
: PEr jitter, : A
1. Mean percentage of fetuses with 0ssification
ter, A

varfations per 11t

a _ ' Company Sanitized. Does not contain TSCA CBA
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- _Appendix A (cont,)
Embryofetai Toxicity and Teratogenicity Study
ofNy Inhalation in the Rat
Statfstica) Analysis (cont.)
Statistica) Analysis of Data (cont.)

a.
Method Aa.

wed by a multiple Comparison pro
. rst, Bartlets: Was perfq to -ne—1-f ‘groups
ad equal Variances, If the variances wer -equal; Parametric Procedures ",
used; 1 t, n Nparametpic gro‘cEdu_res were used, The p ametrie Procedupes
were-the-g andard one-way AN VA usip the F-dfstributi to assess S19nificance
significant differences among th means 1nd1cated, unnett’

used to determine which Mmeans wepe sfgnificantly di
a Nonparametpyc Procedure for testi

by the Dunnett'g
was used to detect interaction ;
Tots angd grou
A st Istical tegt for trend n the dose Tevel y,
Parametpjc case (j,a, equal yap{

The test fop eqha! variance (Bartlett‘s) Was conducted a¢ the 1%, two-sideqd j
risk leve], All other statistica) tests were conducted at the 5% ang 12 two-
Sided rigy Tevels,

|
e —

QSﬁedecor, G.W., and Cochran, W.G., Sta
Uniy, Press (1967),

tistical Methods, 6th eq, sJowa State
Hollander and WOl?e, Ron arametric Statistical Methods,
John Wiley ang Sons, Naw York (7973), Nunnett, “Weod. AmSFa $sn., VoT, s5p
" (1955) ang Biome‘trics, Vol. 20 (1963), o

Bert!etts 's Test
ANOVA

PP. 296-293 S&c
. PpP. 277-279 S&C
Dunnett g Test Pp. 1096-”21, 482 D
Kruskal-Hale : pp. 14116 H&w
Stmmed Rank Test (Dunn) pPp. 131 HaW
Regression Analysis

Trend A Pe. 149.152 S&C

_ : Lack of Fi¢ PP. 160-164 - S&C
_ donckheere's Statistic PP. 120-123 H&W
Arc Sine PP. 327-329 S&C

Company Sanitized. Does not contain TSCA CBi
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Appendix A (cont,)
Embryofeta) Toxicity and Tenatogenicfty Study
by Inhalation in the Rat

of

Statistica) Analysis (cont,)

Statistical Analysis of pata (cont,)
b.
Method gb.

¢
corrected vij the Bonferroni 1nequa11ty to assure an overall test of the stated
significance level, Thirdly, Armitage's test for Tinear trend in the dosage

bChi-square: Snedecor, G.WN., and Cochran, W.G., Statistical Methods, 6th ed,,
S Iowa State Univ, Pre.s, Ames , lowa), » Pp. ~253,
Fisher gxgr+ Test: Bradley, J.v,, Dfstribution Free Statistical Tests
()

Prontice Hall Englewo §; N.J., 1083, pp. =203,

- Benferrond Inequality: Miller, R.G., Jr,, Simultaneoys Statistical Inference
. McGraw-Hi 1) Book Co., N.Y. |§33. p. 15,

Armitage's Test; Armitage, P., "Tests for Linear Trends {p Proportions and
Frequencies". Biometrics. Sept. 1955 3

Company Sanitized. Does not contain TSCA CBi
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A-4 8l.25n
Appendix A (cont.)
- . Embnyofetal Toxicity a Teratogenicity Study
% NM Inhalation in the pat

Statistica) Analysis (cont,)

Statistical Notations

Symbo1 Statistical State.ent
o 319 p%g.os p<0. 0T AbsoTute Pats
A-

No Statistica) differenc

8s among
. e means (parametric ANOVA),
A+ A++ The means differ sfgnfficantly
‘ (parametric ANOVA).
* * Significantl

Y different from
control {Dunnett‘s)
K- .

No Statisticay differences amon

9
e means (Kruska?-wallis, non-

_ Parametric)

K+

K++

N-parametric), ;
tt  Stgnifican

tly different from
controi (p

unn's Rank Sum),

The response is linearly related f
to the dpge Tevels,
F F+ Lack of fi¢,

L+

J+ Jonckheere's test, '
# -

4
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Appendix A (cont,)
Embryofetal Toxici eratogenfcity Study
of, Yy Inhalation in the Rat

Statistical Analysis (cont,)

Procedures for calculating Stunted fetuses, mean litter weight and maximum
stunted weight calcu]atwns.‘

Stuntéd fetuses (s) - Fetuses that weigh 1 gram or less are considered stunted,

Calculated Stunted fetuses (Sc) - Mean litter wefght and maximym Stunted
weight must be calcy ated fo c%ntffy which fetusas ape stunted‘bi‘éiTEulatfon

(9§§?Q_HQQH:CﬂmDaﬁisonw%OWthe-wefgﬁf"é?"i%s litter mates only).

Mean litter weight (MLW) §s determined by adding the weights of all live ,
Tetuses excluﬂ?ng "stunteds” and "calculated Stunteds” and dividing this Sum by
f live fetuses except “stunteds” and “calculated stunteds,".

Maximum stunted weight (MSW) is determi ned by calculating the mean weight of
alT Tive fetuses excluH}ng Astunteds" and the smallest of the remainfng
fetuses, and multfplying this sup by 0.666. This product is then compared to

the weight of the fetus that was exclud-i{, Jf the fetus weighs less than or
equal to the aboye figure 1t ig labeled as “calculated stunted" (sc), if the
fetus weighs mope than the figure, then this value is the maximum Stunted

weight (Msw),

analyzed. i this step the Sc and the next lightest fetys are excluded from
the Calculations, Again, the mean value is multiplied by 0.665 and this
product is compared to the wéight of the fetus under examination, This
procedure is repeated untfl a Msy larger than the next fetys to be axcli jed is
found, Lastly, the MLy must be recalculated after excluding a1? <« f~tuses in

the litter,

Staples, R, E, (January 1978). .jerato!ogy Laboratorz Technigues, collated from
information and training proyir; 0 Research Tr angle Instytute by
1 .

R. E. Staples.

Company Sanitized. Does not contain TSCA CBl
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Appendix p 81.2571 O
ity an qaz.»aa....:n:u Study e d
) Y Inhelation 1n the gyy 8
——— i l_m
._E:.:n_i_ Female Body Weight and Body Weight Chang. Mt . Gestation Period K}
Female ' . Uterine Wefght ]
Groy No, : rams c
?!_w NN | s 1 4 o am%mm thpty 0.2 Ltorrectedys
- - Actuay Correctage ctua orrecte _ &
A- AL A- A- A A- - K- A. A- Arsl e A- . A. A~ -
1 1576 193 221 226 247 269 325 2n 59 5 28 g 56 2 50 Q.
0) 1577 203 21 244 260 28 352 2086 72 6 k] ) 53 (1] -1 52 M
Chambar 1518 204 229 235 260 277 50 283 73 6 25 48 73 6 54 =
oo_.n..e: 1579 199 212 232 254 272 328 266 68 6 13 60 56 -6 54 (]
1560 200 227 233 256 2n 342 279 69 6 27 50 65 ) 2 52 an
158) 20} 223 233 256 272 330 267 67 4 22 a9 58 -5 . 44 W.
15802 20? 222 24| 262 272 330 264 n 5 15 50 59 -8 42 nnu"..
oL TR s ay n o 5 23 g 62 - 50 ]
S.EM,; 2 3 2 2 2 4 3 2 0 k) 2 2 2 . 2 O
N [ | b4 7 7 7 7 7 7 7 7 14 7 7 14
1 2576 194 224 23 250 274 324 264 65 5 30 50 50 -10 40
(1 0uo) 2577 20} 224 23n 252 26) 323 273 56 6 23 37 62 12 49
2578 204 237 254 255 272 k[ 1)) 278 57 5 33 5 68 6 4
2579 211 239 246 268 294 366 297 74 5 28 5§ 72 3 58
2580 20t 224 241 258 278 338 278 65 5 23 51 63 3 54
254) 20 23 247 254 2713 135 280 61 6 24 42 il 7 49
2582 2U9 233 24) 261 275 Kkl 272 12 5 24 42 64 ) -3 ki
Mean . 204 730 239 57 218 338 217 66 ] 26 45 63 3 L1
S.E.u - b4 2 2 ¢ 2 4 5 4 2 0 ] 3 3 3 3
N B ! 7 7 7 7 7 7 7 7 7 7 7 7 7
¥ E 3576 198 233 224 23 252 327 - 262 70 5 35 19 75 10 29
( B.oos 3577 129 227 234 24 263 338 213 10 5 28 36 7% 0 46
204 234 242 251 269 342 272 16 6 30 35 73 3 38
210 246 246 265 286 372 293 85 6 k[ 40 86 7 47
216 237 244 262 28) 27 298 k1] 5 21 44 46 17 6!
201 229 24) 260 279 an 268 69 6 28 50 52 - 39
2 235 231 252 262 kx| 210 65 4 24 27 69 8 35
206 234+ 237 253 270 338 217 67 5 29 I5ee 68 6 42
3 4 k| 4 5 6 5 6 0 ? 4 5 3 4
7 7 7 7 7 7 7 7 7 i 7 7 7 ?

For explanation of Statistical Symbols (4,e,, At, Aes, Ao Key L, L4) s e Appendix A
Uifferences fprom control Statistical)y Signi ficant ; + €0.05; ‘..:x.e.o_v. = Tependis A, .

*Tne "correctege Day 2) body weight « final pay 2 body we: ny . 9ravid uterine weight + empty uterine weight,
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Appendix €

. Embryofetal Toxfcit and eratogenicity Study
- ofmty Inhalation in tae Ret

Individual Female Reproduct ion Nata

No, of Resorptions
Female Corpora Mo, of - ';' "'L!'o"f Fetuses
Grou No, Lutes lmglangs No, Implants %o, Llve o, Mean Fetal
[T ~hants Hale — Temale Total Nead Height {grars)
. A- A- A- A~ A= A- A- A-
I 1576 15 1 0 0.0 4 7 n 0 3.59
{0) 1877 2 15 1E 6.7 5 9 14 0 3.32
{Chamber 1578 15 15 0 0.0 9 6 15 ] a.n
Control) 1579 13 13 0 nog 9 4 13 n N
1580 14 14 1€ 7.1 2 n 13 n 3.61
1581 13 13 n 0.0 5 [} 13 n 3.51
1582 13 12 0 n.o 6 6 12 0 3.98
Total : 104 93 2 13.8 40 51 N 0 24,43
Mean : 14,9 13,3 0.3 " 20 5.7 7.3 13.0 0.0 3.49
SEM: 1.1 0.6 0.2 1.3 1.0 0.9 0.5 0,0 0.1
N t 7 7 7 7 7 7 7 7 7
I1 2576 12 12 113 8.3 9 2 n 0 4,0
(1.000) 2577 12 n 1£ 9.1 4 3 10 n 3.53
2578 13 13 1€ 7.7 7 [ 12 [ 3.7
25719 14 14 n n.0 7 6 13 7.1)b 3 a4
2:80 15 13 1E 7.7 7 5 12 0 3.44
2581 14 14 1E 7.1 3 10 13 0 3.46
2582 3| 12 0 0.0 9 3 12 o 3,98
Total : o 89 5 39.9 46 37 R3 1 25.57
Mean : 13.0 12.7 N7 5.7 6.6 5.3 11.9 0.1 3.65
S.E.M.:  n.§ 0.4 0,2 1.5 0.9 1.0 0.4 0.1 n.19
N : 7 7 7 7 7 7 7 7 7
1841 3876 14 13 1t 7.7 7 5 12 n 3.87
170,000) sn 16 1s 1E 6.7 1] 3 14 0 3.36
3578 14 13 0 0.0 5 8 13 0 3.13
3579 17 16 0 0.0 7 9 16 0 3.42
3580 15 6 0 0.0 1 5 ) 0 3.25
3501 16 13 1€ 7.7 ] 4 12 n 3.77
3582 13 12 4] 0.0 9 3 12 1.49
Total : 105 88 3 22,1 48 37 85 0 24.99
Mean : 15.0 12.6 0.4 3.2 6.9 5.3 12.1 0.0 3.57
S.EM.: 0.5 1.2 0.2 1.5 1.2 0.9 1.2 0.0 0.09
N s 7 7 7 7 7 7 7 7 7

For explanation of statistical symbol (A-) see Appendix A,
No statistically significant differences from the control group,

ar . Early rasorption,
BNurber tn parenthesis represents the percentage of dead fetuses to tmplants.

B

¢ B
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Appendix D SRINP

FHBRYOFETAL TUXICITY AND TERATIGENICLTY 27upy
UMY INA2LATION Id TdF Ri:

sdDIVIDUAL FEMALE L:IVE WEiGnl Dlis

TERs ; NAL L:VER aGHI
AN  BODY ;.8 ol. OK3/T3y b
NO (Gei (G (% 100 )

A- A- A=
576 271.0 Wy 2.0
577 206.0 1H.2 5.69
1573 23%.0 5.3 5.4
ey 256.¢ 1403 5.2-
Y530 273.0 .o 5.30
1501 26i.0 13,1 4,31
1502 204.0 4.5 2.5
MEAN 27 ._.7 4.6 5.54
Sh 6.0 1.0 0.24
SE 2.4 0.4 0.03

N B 7 7
Mon 254.G 15,9 .3
taX 2035.0 5.2 5.65

For explanation- of statistical symbol { A-) see Appendix A.

2Corrected Day 21 body weights (see Appendix B).
bLivgr weight divided by corrected Day 21 body weight X 1D0.

Company Sanitized. Does not contain TSCA CBl
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Appendix p (cont,) RIPTS

FHBRYOFETAL TOXICITY aip TERsTUGENICITY oTuDY
ul"'[ds!’ LEHALATION IN TJE RuT

tNDIVIPUAL FEMALFE LiVEh wFEiGHT DATA

TERs AL L.VER w3dT
BUDY ;7. a wl. ChG/TBn b
(G (Gil) ( X 100 )

, GROUP .1 - (1993 PPM,

Ny
Uiu J
"ol —"
L}) UL g - [«2Y

[AVIN (V3
Gl Uy,
“. 0

MEAN
<h

SE
N

Hin
MaX

204.¢ 2.5 b.77
275.u .5 5.55
279.4 Y37 4.3
EF0 oy 5.5 5.2
273.0 5.2 S. U7
206.0 5.5 4,52
2i.¢ 1.2 4.955
cli.4 14,0 5.05
15.2 1.1 0.25
1.6 0.4 0,11

7 i 7
264.9 12,6 4.97
S.47

237.0 5.5

ACorrected Day 21 body‘weights (tee Appendix 3).

'li%%

b!,iver weight divided by corrected Day 21 body weight X 100.

Company Sanitized, Does not contain TSCA CBg
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Appendix D (¢ont.)

EMBRYOFEIGL TOX CITY AND TERATISEWICITY -1uDy
OthaY <HARLATICH Iw IdE Eey

iWDIVIDUAL FEM:LE L1VEK WRiGHT Daln

TEHI{LNAL LIVER w3dI
AN BuDY 4.2 wl. ORG/ 165w
NO (Gri) (eM) ( X 100)

_576,_ 262,35 7 4,5
511 215.0 14,y 5.27
b W) 272.3 15.0 5.51
3979 29,0 '5.9 5.59
3330 215.9 9.0 5.049
5551 206.0 1,4 5.57
;32 2id.9 5.2 5.6%
FEAw 27509 LRIV 542
oD 13.5 1, 9.27 ’
SE 5.1 0.5 0.0
N 7 7 b
UMiIN 202.U 2.7 4,35
MEX 275.0 19.6 5.04

Corrected Day 21 body weights ($ee Appends : B).
5L1ver weight divided by corrected Day 21 body weight X 100.

Company Sanitized. Doeg not contaijn TSCA CB)
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; Appendix E
Embryofetal Toxici eratogenicity Study
obey Inhalation in the Rat

Individual Female Food Consumption Data (9/animal /day)

Female
G;:'t’: No. Day: 3.6 6 - 16 16 - 21
A AL+ - A- f
I 1576 - 20.7 2.4 |
(0) 1577 - 21.1 25.4 '
. Control) 1579 - 21.1 22.4
’ 1580 - 21,2 23.0
1581 17.0 20,7 25.6
1582 18.0 24.7 - 29.8
Total : 35.0 150.9 179.2
Mean 17.5 21,6 25.6
S.E.M.: 0.5 n.s . 0.9
N : 2 7 7
Il 2576 - 20.7 24.8
(1.000) 2577 - 8.3 22.8
2578 - 12.6 24.6 :
2579 - - 22.2 27.4 :
2580 - _ - 23.9 20,8 -
2581 - 17.5 25.6 ;
2582 18,7 20,7 27.6 .
Total . 18,7 142.1 173.6 .
© Mean 18.7 20,4 24.8 :
S.E.M. : 0.0 0.8 n.9
111 3576 - 18.2 26,2 !
. (70,000) 3577 - - 1841 20.0
3578 - - 19.4 19.2
3579 - 20.0 26.6
3580 - 18.3 27.6
3581 - 19.2 17.4
3582 18.3 17.6 24.0
Total : 18.3 130.8 161.0
Mean : 18.3 18, 7%+ 23.0
SIEJMI: 0.0 003 ,.5
N : 1 7 7

For explanation of statistical symbols (A=, Aes, L+) see Appendix A,

Company Sanitized. Does not contain TSCA cBj
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Appendix F

Embryofetal To icity and Teratogenicity Study
ofH_y Inhalation in the Rat

athology Report
Summary of Adult Gross Postmorten Observations

All of the animals on test survived to the termination of the study when
they were killed for postmortem examination_. Morphologic abnormalitfes observed
grossly - d Sporadically in the treated and -ontro] animals; they did not

appear to elated to the administration of the test article.

Cosmpany Sanitized. Does not contain TSCA CB&
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Appendix F (cont,)
Embr ' ty an Teratogenfcity Study
omm’ Inhalation in the Rat

Adult Gross Postmortem Observations

Female Type of Pregnancy :
b Observation(s)c

Grou Mo, + Deathd . Status
zPPﬂ'; ‘
I 1576 T + N.0.A.
(0) ]1237 T + N.0.A.
8 T + Kidnez (R!: moderately hollow,
1579 T + O.A.
"'5'80 T + NlOo .
1581 T + N.0.A.
1582 T + N.0.A,
I 2576 T + N.0.A.
(1,000) 2577 T + N.0.A.
2578 T + N.O.A,
2579 T + N.0.A.
2580 T + Lungs: small and dark red in
color; diaphragmatic hernia,
2581 T + Kidney (R): moderately hollow,
{ 2582 T + »{).A,
ﬁ(w‘
é 1941 3576 T + N.0.A,
(70,000) 3577 T + N.O.A.
3578 T + N.0.A,
3579 T + N.0.A.
3580 T + N.0.A.
3581 T + N.0.A,
3582 T + N.0.A.
3T = Terminal (Day 21 of Gestation),
by = Pregnant,
CR = Right.
Comp;

.”.\\!
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Appendix G
Embryofetal Toxicity an eratogenicity Study
obey Inhalation in the Rat

Summary of Fetal External Examination Nata

~\ppm

b

(0)

11
(1,00n)

Il
{70,000)

Female Fetus .
No, No, Malformatipna
1578 5 Upper mid-dorsal - dark, blue-black, raised

areas.

A total of 84 fetyses were evalyated representing 7 litters,

A total of 85 fetuses were evaluated representing 7 litters,

dRepresents only fetuses with malformations,
by total of 9 fetuses were evaluated representing 7 Titters,

Company Sanitized, Does not contain TSCA CB!
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Appendix H

Embryofetal Toxicj d Teratogenicity St udy
ofwhy Inhalation in the Rat

Fetal Soft Tissue Examination Nata

Grou
lppm;
xC

(0)

”d' .
(1,000)

1118
(70,000)

Female Fetus Fetus
No, No, Sex Malformation(s)a3,b

1579 7 M lUreter (1) - (S) tortuous.
1580 13 F Ureters (8) - (S) distended and tortuous.

2576 3 M Ureter (R) - (S) tortuous; Ureter (L) -

ertuous.

7 M Liver - small, dark discdlored area on median
' obe near cleft (approx. 0.3 cm in diam, ),

11 M Ureters (B) - (S) tortuous.
2577 5 F Ureter (L) - (S) tortuous.
2578 11 M Ureter (R) - (S) tortuous.

2579 3 lireter (L) - (S) di- ended and tortuous.
2581 9 F Ureter (R) - (S) dis;ended and tortuous.

Ureters (B) - (S) tortuous.
reter - (S) distended and (M) tortuous.

-n

3578 1

o
M ™

3Represents only fetuses with observable malformations,

BR = Right; L = Left; B = Both; 5 = Slightly; M = Moderately.
CA total of 48 fetuses were evaluated representing 7 litters.
dA total of 43 fetuses were evaluated representing 7 litters,
€A total of 44 fetuses were evaluated representing 7 litters,

Company Sanitized. Does not contain TSCA CB!
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Appendix |
Embryofetal Toxicit ancteratogenicity Study
of| by Inhalation {n the Rat

Fetal Skeletal Examination Data

Female Fetus
No. No., Malformation(s)a

Grou
prm§ A
b 1579 1 Ribs (Right side) - 6th-8th, 11th and
(0) TZth é.gulated; %th and 10th rips

shortened.
I1c 2580 10 st and 2nd sternebrae fused.
(1,00n) )
I 3578 4 2nd-5th sternebrae fused; cleft evident -
(70,000) : down ventral mid-line of fused Sterne-
brae, :

qRepresents only fetuses with observable malformations,

bp total of 971 fetuses were evajuated representing 7 1i.-
CA total of 84 fetuses were evaluated representing 7 Titters,
dp total of g5 fetuses were evaluated representing 7 1itters,

Does not contain TSCA CBi
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Appendix

Embryofetal Toxicity ang Teratogenicity Study
th Inhalatfon in the Rat

Fetal Ossificatfon variation Data Summarized

Uroyp : 1 11 111
Zumg (] T7.000) T75.000)
No. of Fetuses Examined -
Intact: 43 £ 41
Without heads: 43 43 44
Total: 9l 84 85
No. of Litters Evaluated: 1 7 ?
No. of Fetuses With at Least
One Ussification Varfation: 87 75 77
No. of Litter: Containing ot
Least One Fetus with an
Ussificatton Variation: 7 Y 7
Mean % Fetuses with
Veriation/Litter: 95.3 89.1 N.0

No. of Fetuses Litters) with Ossification Variutions°'b‘c
E&a x L i 5 o, -

Tyve of Ussification
Variations:

Cranial Ussificationsd:
Parietal Incompletely

Ossified: 1(1) 2.3 0 0.0 0 0.0
Haler Incompletely
Ussified -
Unilateral: 1 il‘ 2.3 0 0.0 0 0.0
Bilateral: 2 Zf 4.7 0 0.0 0 0.0
Hyoid -
Incompletely Ossifizqd: 0 0.0 1 {I) 2.4 1 (1) 2.4
Unossified: 9 (3) 20.9 5(2) 12,2 (1) 2.8
Sternedbrae -
Asymmetric {small) -
Sternebrae Ao, 1: R 0.0 3 (2} 3.6 2 (2) 2.4
2: 15 (5) 16.5 15 (7) 17,9 19 36) 22,4
3: 71(5) 7.7 8 (5) 9.5 8 (6) 9.4
4; 27 (6) 29.7 26 (7) 31.0 19 (7) 22.4
5: 0 0.0 0 0.0 0 0.0
6: 57 (1) 62.6 56 (7) 66.7 S5 (7) 64.7
Unossified -
Sternebrae No. 1: 0 0.0 0 0.0 1] 0.0
2: 0 0.0 1(¥) 1.2 0 0.0
3: 0 0.0 0 0.0 0 0.0
4: 0 0.0 0 0.0 0 0.0
5: 26 56} 28.6 9 fs; 10.7 19 {3) 22.4
6: 2 {1 2.2 2 (3 2.4 6(2) My
Ribs:
Rudimentary Structyres®
Unilateral: 3 (2) 3.3 1 (1) 1.2 $(3) s.9
Bilatersl: 2 {l) 2.2 0 0.0 2{1) 2.4
12 Rip pairs: 2 (1) 2.2 0 0.0 0 0.0
14 Rip peirs, 0 0.0 0 0.0 1(1) 1.2

8uata not analyzeq statisticelly,

- DThig s 8 tumtmary of representative osstfication veriations as noted during

the skeletal evalustions, It s not the intent to present every type of
ossificatict varfation observad durfng the study.

% « Ko, of fetuses with the variation/Total No. of fetuses evalusted,

4% « Ko, of fetuses with the variation/Total Ng. of tntact fetuses evaluated.
®Smsll discrete ossification(s) adjacent to the Tast thoracic or first lumbar

vertedra) trangverse process(es).
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Appendix | (cont,)
Embryofetal Toxicity and eratogenicity Study
of by Inhala.fon 1n the Rat

Fetal Ossification Varfation pata Summari{ zed

Group: 1 11 111
prmg oy 7. 0007 70,5007
No. of Fetuses Litters) with 0ssification Variations"b‘c

2 < 2

Verteoral Column:t
Cervical v, Trans. Proc,
lncompletely Ossified -

Unilateral: 1{1) 11 0 0.0 0 1.2

Bilateral: 1() 1.0 0 0.0 1(}) o.0
Cervical Ossifications -

Unilateral: 1(1) 10 0 0.0 0 0.0

Thoracic v, Centra -

Incampletely Ossifieg: 43 (1) a71.3 41 (1) 48.8 33 (7) 3.8
Unossified:” 0 0.0 2(2) 2.4 0 0.0
Lumbar v, Trans. Proc.
Incompletely Ossifieq: 1{) 1a 1(1) 1.0 0 0.0
Sacral V. Trans, Proc, -
Fused to Centra -
Unilateral: 4 (2) 4.4 3 53; 3.6 0 0.0
Bilateral; 2(2) 2.2 5 (2 6.0 0 0.0
lncompletely Ossifieq -
Unilateral: ? 54) 7.7 1(1) 1.2 V(1) 1.2
Bilateral: 6 (3) 6.6 31y 3.6 0 0.0
Unossified -
Unilateral; 3 {33 3.3 1(1) 1.2 0 0.0
Bilateral: 10 1.1 4 (2y 4.8 0 0.0
Pelvic Ossifications
Pubis Incompletely Ossified -
Unilateral: 0 0.0 1 (1) 3.2 0 0.0
Bilateral: 1{(1) 11 0 0.0 0 0.0
Pubis Unossified
(biiateral): 1] 0.0 1T(1) 1.2 1] 0.0
Distatl Phalanges Unoscified -
Forelimps: 4 {3; 4.4 12 {l) 14.3 5 {3) 5.9
Hindlimbs: : 40 (6) 44.0 30 (5) 35.7 23 {6) 27.1
Hetacarpals Unossified: 1{1) 1 (1) 1.2 0 0.0

' 8uata not analyzed statistically,

bIhis ¢s 4 summary of representative ossification variations as npted Guring
the skeletal evaluatfons, |t ig not the intent to present every type of
ossification variation observed during the study.

€% = No. of fetuses with the variation/Total No, of fetuses evalyated,

fone or more vertebra: :lemsnts affected (xey: v.-Vertenral; Trans, Proc,=

Company Sanitized, Does not contain TSCA CBI
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Appendix (cont.)
]

INTRODUCT [ ON
—_— VN

in the
Two groups of femaje rats w

«0ntaining
or 6 hr/day from Day 6 through Day 1

group was expos

5 of gestation,
ed only to houseline air,
!

A TOnNCUrrent control

Target Concentraticng selected for
l testing were 1000, and 70,000 parts Per miZlion (ppm),
; 11, METHODS

A. Test Maiérfalﬂbeliveny

The test maferial
founted on 3 Sage

a d.neck round-botton flask that

« Houselipe ary air,

inute (1pm), was directed i

nto the flask,
The resultant vapor.

B.

iaden

Chamber Operation

The animals were exposed in a glass chamber with a volume of

The éverage airflow rate through the che.
Tlow is calculated fo Provide one complete ajp change every 2.8 minutes and a

ers, sber was 7.0 Ipm. Thig

99% equilibrium time of 12,

9 minutes._
C.

Atmospheric Sampling

74phe A six
°C, was employed for

Chamber concentrations were

Company Sanitized. Does not contain TSCA CBI
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11, METHODS (Cont.)
C. Atmospheric Sampling (cont.)

' determined by comparing the integrated G.C. area to responses obtairegd wWith

Primary gas standards, The &.C. sampling sequence was Groups I, I, I, 1,

etc. However, because of the carry-over oinn the sampling lines from

high dose to control, this Sequence was reversed on Day 2 and on Day 6 the

sampling tin- was increased from 8 to 9 minutes,

Chamber oxygen was monitored daily (4 times per day for the first

two days and twice daily thereafter) using an MSQ Portable Oxygen Indicator

(Type E).
Chamber air temperatures were recorded hourly duri ng the exposures,

Tempany Sanitized. Doss o

Company Sanitized. Does not o2

£ wrriain TSCA CHY|

et




Appendi« i (cont. )
-3.

I, RESULTS Anp DISCUSSLQE

Groups I1 ang 111, respectively, The Cumulatiye analy
were 994 ang 70,700 ppr, (Table 1), The differen

analytic. ap. within the limits of eéxperimenta) erro

Samples taken from the contro) chamber, This wag &ttributed to the Carry-pver
in the Sampling 1ipeg from high dose to control, Thig problem wag eliminateq
by reversing the sampling Sequence ang increasfng the‘sannling time, During

the remainder of the control exposures, Peak areas observed were either “very

Small® or pot Present at ajq,

Groug Mean Range
I (COﬁtrol) » 24.6 20.0-28.0
18 9 O 70,000 ppm) 24,6 ) 22,0-26.5

taken after the thermometer'was free of Physical contact, High chamber

temperatures. not associated uﬁth-improper Placement of the thermometer. were

léwered by Placing ice-bags on the chamber,

dy Director, fnhafation

>ompany Sanitized. Does not contain TSCA CBJ
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Table 1
xicity and Teratogenicity Study
by Inhalation in the Rat
.Group 1 (Contro)

Test
Date naz
8/17/81 1
8/18/81 2
- 8/19/81 3
8/20/81 4
8/21/81 - 5
8/22/81 6
8123781 7
8/24/81 8
8/25/81 9
8/26/81 10
8/27/81 1
8/28/81 12
8/29/81 13

- Analytical®
5a3|y Mean Cumulative Mean

Exposure
Numbar Concentration Concentration
ppm) (Ppm) ]
1 25,2 25,2
? 26.1 25.7
3 7.60 19.6
4 3.65 15.6
5 6.10 13,7
6 2.80 1T.9
7 .00 10.4
8 0.00 9.06
9 6.12 R.73
10 3.35 8.19 -
1 n.00 7.45%
12 n.00 6.83
13 .81 6.36

*These concentrations were
multiport sampling system.

attributed to carry-over of test material in the

Company Sanitized. Does not contain TSCA CBj
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Table } (cont.)
Embryofetat 1, xfcity and Tératogenicity Study
1] by Inhalation ‘n the Rat
Foup I1 (1000 pom)

Analyticai Nominal
Test Exposure - ﬁi?ly Mean éumulatfve Mean ﬁivly Mean

Date Day Number Concentrat: COncentration Conccntration
(ppm) {ppm} pPpm

8/17/¢1 ] ] - 922 922 995
8/18/81 2 2 942 932 1080
8/19/81 3 3 966 943 1050
. 8/20/81 4 4 993 956 1060
8/21/81 5 5 1050 975 1040
8722781 6 6 1010 -981 996
8/23/81 7 7 1010 985 1040
8/24/81 8 8 1000 987 1040
8/25/8) 9 9 1020 990 ‘ 1100
8/26/87 10 10 1020 993 1020
8/27/81 11 1 995 993 1070
8/28/81 12 12 1000 994 1060
8/29/8] 13 13 993 994 1lor
Mean: 1050
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Table 1 (cont.)

Embryofeta} xicity and Tbratogenicity Study
poy Inhalation 1n the Rat

Group 111 (70,000 ppm)

——

Date

8/17/81
8/18/81
8/19/81
8/20/81
8/21/81
8/22/81
8723/81
8/24/81
8/25/8)
8/26/81
8/27/81
8/28/8)
8/29/81

Analytical Nominai
Test Exposure Uaily Mean fumu!at?ve Mean Diily Mean
Day Number COncentration Concentration Concentration

i ] 74000 7400¢C 72000

2 2 75300 : 74700 72200

3 3 659200 72800 - 69300

4 4 72100 72700 70700

5 5 69500 72000 72200

6 6 200 - 71900 65500

7 7 69300 71500 68200

8 8 69500 71300 69100

9 9 69100 71000 70100

1] 10 70400 71000 - 69100
[R] 11 69900 70900 69100
12 12 70200 70800 68700
13 13 69600 70700 68100
Mean: 69600
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Appendix |
i Jeratogenicity Study
ofmby Inhalation in the Rat
PERSONNEL
DEPARTMENT/TITLE NAME DEGREE
STUDY DIRECTOR Raymond . Schroeder M.S.
STUDY MONITOR

& TERATOLOGY SECTION

SMALL AMIMAL : REPRODUCTION

Joann Breyan

MANAGER Raymond E. Schroeder M.S.

—_;upskvxson Maureen Kenny B.A.

‘ TECHNICIAN-IN-CHARGE Kathryn Sloan B.S.
6 VETERINARIAN

PATHOLUGY
PATHOL )GIST

Henry F. Bolte

Henry F. Bolte

D.V.M,, Ph.D.

D.V.M- [} Pth.

QUALITY ASSURANCE

MANAGEK

Craig M. Lamb B.A. ‘
COMPUTER OPERATIONS T

MANAGER

Craig M, Lamb

INHALATION
MANAGER James Terril} Ph.D.
SUPERVISOR Mary R, Melcon B.A.
TECHNICIAN- I N-CHARGE

Joan M, Claytor
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Appendix M

QUALITY ASSURANCE
BTATEMENT

II'l.l.l..lllilﬁlﬂi....Il.ﬁ..l.l.ﬂlﬂ.... "oy

8STupy SPONSDR._ E.l1. Dupont DeNemoyrs

STubr no,,_ 81-257 TEST BUDS‘MNCE/ARTICLE_[.J_

Listeg below are detes thet this study was inspecteg
by the au.uty Assurance Unit ang the dates findingg
vere reported to the Study Director and Management

DATE(S) of : REPORTED Tg REPORTED Tg

INSPECTION STupy DIRECTOR MANAGEMENT

9/1/81 9/2/81 9/21/81 ¢ 10/9/81
9/4/81 9/4/81 9/8/81 & 9722/81
11/23—11/25/81 12/3/81 12/30/81 3 1/5/82

12/9/81 ¢ 12/10/81 12/17/81 ’ 12/18/81 ¢ 12723781

y .
»OM)|

A
TY ABSURANCE






