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SUMMARY

“The objective of this study was to evaluate the potential for H-24159, when administered by
gavage, 10 be absorbed and to accumulate in a mammalian system following the attainment of
steady-state blood fluorine levels. Two groups of 10 male Crl:CD®(SD)IGS BR rats each were:
exposed to 35 mg/kg/day of H-24159 or deionzied water for 52 consecutive days. Blood was
collected from the orbital sinus of 10 rats approximately 2 hours after dosing (except on test day
53) on test days 0,4, 9, 14, 21, 28, 35, 42,49, and 53. Beginning on test day 50, animals were
placed in metabolism cages and urine and feces were collected for total fluorine analysis for
3 days at 24 hour intervals from the first 5 males in the control and 35 mg/kg/day group. The
urine and feces obtained from a particular dose group was pooled. After the collection of urine
and feces, the first 5 males in each dose group were sacrificed on test day 53 and liver, kidney
and fat were collected, weighed and stored frozen until fluorine analysis. Blood was also
collected for total fluorine analysis at 3,7, 14, 21, 35, 56, and 84 days after the final dosing of
each group. On postdosing day 84, the remaining rats were sacrificed and the liver, kidneys, and
fat were collected, weighed and stored frozen until fluorine analysis. Body weights and clinical
signs were evaluated twice per week.

No deaths occurred during the study. No test-substance-related clinical signs were observed. No
statistically significant differences in mean body weights compared to control were observed for

— the grou treated with the test substance. No statistically significant differences in mean body
weight gain compared to control were observed for the treatedgroupwith the exceptionof a
significant increase in mean body weight gain during the 95-98 and 102-105 test day intervals.
Mean liver and kidney weights relative to body weight were similar to control in the test
substance treated group.

“The levels of total fluorine in rat blood rose rapidly and reached steady-state in approximately
45 days with a maximum equivalent concentration (Cass) of 62.1 £7.8 uM equivalents and a
terminal elimination half-1ife of 38.0 days. Fluorine was present in each of the examined rat
tissues with the relative ranking of liver > kidney > fat > blood at both the steady state and
recovery time points. The ratio of tissue to blood fluorine wasnearlyequivalent at both time.
points. Under steady-state conditions, fluorine was eliminated in urine and feces at a rate of
S mmoles/kg body widay.

“%" CompanySaniized. Doesnotcontain TSCACB
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INTRODUCTION
“The test substance, H-24159 i [A 10-dose oral gavage
biopersistence screening study tas conducted with 35 mg/day H-24159. Under the conditions
of this initial study, the administration of H-24159 to male rats for 10 consecutive days resulted
in moderate absorption and retention of fluorine in the blood. However,a steady-state for
fluorine levels in whole blood was not achieved during the 10 consecutive days of dosing with
35 mg/kg H-24159. Therefore, the objective of this second biopersistence screening study was to
dose males with 35 mg/kg/day H-24159 until steady.state forfluorine levels in whole blood
was achieved. The potential of H-24159 o be absorbed and to bioaccumulate in a mammalian
system, as indicated by analytical determination of total fluorine in blood, iver, kidney, and fat
was then evaluated.

MATERIALS AND METHODS

A. Test Substance

“The test substance, H-24159, was supplied by the sponsor(— st
—- substance appeared to be stable under the conditions of the dy. No evidence of itability,

such as a change in color or physical state, was observed.

B. Test Species

Male Crl:CD®(SD)IGS BR rats were received from Charles River Laboratories, Inc., Raleigh,
North Carolina. The Crl:CD®(SD)IGS BR rat was selected on the basisofextensive experience
with this strain and it suitability with respect to longevity and low incidence of spontancous
diseases

C. Animal Husbandry

1. Housing Environment

Rats were housed singly in stainless steel, wire-mesh cages suspended above cage boards.
Animal rooms were maintained on an approximate 12-hour light/dark cycle (fluorescent light)
and ata temperature of 22  3°Cand a relative humidity of SO 20%

2. Feed and Water

‘Tap water was provided ad libitum. All ats were fed PMI Nutrition International, Inc. Certified
Rodent LabDiet® 5002 chowadlibitum.

-
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- 3. Identification

Prior to assignment to groups, each rat was assigned a unique identification number which was
recorded on a card affixed to the cage. After assignment to groups, the last3 digits of the
individual identification number were tattooed on the tail of each rat andrecordedon the cagead

4. Animal Health Monitoring Program

As specified in the Haskell Laboratory animal health and environmental monitoring program, the
following procedures were performed periodically 0 ensure that contaminant levels were belowthose that would be expect 0 impact the sietfic niet of he sd:
+ Water samples are analyzed for total bacterial counts, and the presence of coliforms, lead,and ihr comaminants
+ Feed samples are analyzed for total bacterial, spore, and fungal counts.

+ Samples from freshly washed cages and cage racks are analyzed to ensure adequate sanitationbythe cgeasher.
Certified animal feed is used, guaranteed by the manufacturer to meet specified nutritional
requirements and not to exceed stated maximum concentrations of key contaminants, including

- specified heavy metals, afatoxin, chlorinated hydrocarbons, and organophosphates. The
presenceofthese contaminants below the maximum concentration stated by the manufacturerould no be expected impact he integrity of the Sud.
“The animal health and environmental monitoring program is administered by the attending
laboratory animal veterinarian. Evaluation of these data did not indicate any conditions thataffected te validity of the sy

D. ‘Quarantine and Pretest

Upon arial a Haskell Laborstory, the rats were removed from shipping cartons and quarantined
for6 days. The rats were weighed 3 times during the pretest period and examined daily for any
clinically apparent signs of disease or injury. The rats were observed daily for mortality and
signsofillness, injury, or abnormal behavior.

On the bases of acceptable body weight gains and freedom from clinically apparent signs of
disease or injury, the rats were released from quarantine by the laboratory animal veterinarian or
designee.

"Company
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- E. Study Design

Vehicle Dosage | Number of
gg) | Animals

Negative Control
Deionized water Not applicable 10

Test Substance
H-24159 Deionized water 35 10

F. Assignment to Groups and Study Start

After the quarantine period, the rats were selected on the bases of adequate body weight gain and
freedom from any clinical signs of disease or injury. The selected rats were distributed by
computerized, stratified randomization into study groups as designated in the Study Design, so
that there were no statistically significant differences between group body weight means.

After assignment to groups, each rat was housed individually. The rats were 7.5 weeks of age at
the time of dosing. Dosing began on test day 0.

Rats that were not assigned to the study were released for other laboratory purposes, or were
sacrificed by carbon dioxide asphyxiation and discarded without pathology evaluation.

- G. Dosing Material Preparation and Administration

I. Test Substance

H-24159 was prepared daily as a solution in deionized water. The rats were dosed by intragastric
intubation ata volume of5 mL/kg body weight until steady state was atained and urine and feces
collected. The amount of test substance each rat received was based on the most recent body
weight collected and the dose solution concentration. The mixture was stirred on a magnetic stir
plate throughout the dosing procedure to maintain homogeneity.

2. Negative Control

Deionized water was chosen as the negative control. The control rats were dosed at a volume of
5 ml/kg of body weight.

H. Body Weights

All rats were weighed twice per week at 3- to 4-day intervals.

T12- Company Samy26d. DoesnotcontainTscs.
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- 1 Mortality and Clinical Observations

‘Cage-site examinations to detect moribund or dead rats and abnormal behavior and appearance
‘among rats were conducted at least twicedaily throughout the study. At every weighing, cach rat
was individually handled and examined for abnormal behavior and appearance.

J. Collection of Blood, Urine, and Feces for Total Fluorine Level Evaluation

On test day 4 (pre-bleed) and test days 0,4, 9, 14, and weekly thereafter until attainment of
steady-state blood fluorine levels (i.¢. day 49), blood (approximately 0.6 mL) was collected from
the orbital sinus of animals while they were under light carbon dioxide anesthesia. On the day of
blood collection (except test day4 and 53), blood was collected from the animals 2 hours
(230 minutes) after dosing. The blood was collected in plastic tubes containing EDTA while on
ice. For cach bleeding, blood was collected at approximately the same time of day. Beginning
on test day 50, the first 5 rats in the control and test groups were placed in metabolism cages and
urine and feces were collected daily for3 days at 24-hour intervals. The urine and feces obtained
from a particular dose group was pooled. The exact time period of collection of urine and feces
was documented along with the total volume of pooled urine and weightofpooled feces
obtained. Urine and feces were stored frozen until analyzed for total fluorine. Blood was also
collected for total fluorine analysis at 3, 7, 14, 21, 35, 56, and 84 days after the final dosing of
each group and stored frozen.

K. Anatomical Pathology

I. Dosing Phase

Following the attainment of steady blood fluorine levels and subsequent collection of urine and
feces, the first 5 ats in the control and treated groups were euthanatized by carbon dioxide
anesthesia and exsanguination and the following tissues were collected and weighed: liver,
Kidneys, and fat. The tissues were stored frozen until analysis of total fluorine levels.

2. Postdosing Phase

On postdosing day 84, all remaining rat in the control and treated groups were cuthanatized by
carbon dioxide anesthesia and exsanguination and the following issues were collected, weighed,
and stored frozen until analysis of total fluorine levels: liver, kidneys, and fat.

L. Fluorine Analysis

‘The blood, tissue, and urine and feces samples were shipped frozen to Jackson Laboratory,
Deepwater, New Jersey where they were analyzed for total fluorine. The total fluorine content of
the samples was determined byusing a Wickbold torch combustion method, followed by analysis
with a fluoride ion selective electrode. The samples were decomposed or volatiized in the.

- presence of wet oxygen and swept through an oxy-hydrogen flame in a closed quartz apparatus.

15 CompanySanilzed.Doesnot contalnTSCA
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~ ‘The combustion products were collected in an aqueous absorbing solution and analyzed with a
fluoride ion selective electrode. Kinetic analysis of the ppmF in each sample was performed by
Haskell Laboratory personnel or evaluation of fluorine biopersistence.
The percent of fluorine and molecular weight of the test substance was used as provided by the
sponsor. The measured total fluorine values were used as received (ppm F) from Jackson
Laboratory. For the Wickbold torch method, the background fluorine level is 0.2 ppm. This is
the limitofdetection (LOD) of this method and was subtracted from each sample. The limit of
quantification (LOQ) for this methodis0.5 ppm, and any values listed as less than 0.5 ppm were
excluded from further treatment.

Noncompartmental analysis was conducted on fluorine data derived from rats dosed with
F-24159 using WinNonlin Version 3.1 software (Pharsight Corp, Mountain View, CA)
‘WinNonlin software provided a means of computing derived pharmacokinetic parameters from
experimental data.

‘The maximum observed concentration in blood was Co (uM equivalent). Biopersistence was
assessed by quantifying terminal elimination blood half-life (Ts, days). The points included in
determination of the T; were selected manually and included only points after apparent log-linear
elimination was achieved. Internal exposure was determined by calculating the blood area-
under-the-curve (AUC). AUC, which is simply the integral of blood concentration over time, is
the most common means for expressing internal dose. With the calculated half-life, the AUC can

~ be extrapolated to infinity (AUCINF) to reflect the elimination of the compound.

M. Statistical Methods

Descriptive statistics (e.g. mean, standard deviation) were used for organ weights.

Significance was judged at p < 0.05.
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RESULTS AND DISCUSSION

A. In-Life Toxicology
(Tables 1-2, Figure 1, Appendices A-B)

No deaths occurred during the study. No test-substance-related clinical signs were observed. No
statistically significant differences in mean body weights compared to control were observed for
the test-substance treated group. No statistically significant differences in mean body weight
gain comparedto control were observed for the test-substance treated group with the exception
ofa significant increase in mean body weight gain during the 95-98 and 102-105 test day
intervals.

B. Liver Weights
(Table 3)

1. Test Substance

‘The absolute liver weight of rats dosed with the test substance, H-24159, was 9% lower on test
day 53 compared to control, while the mean relative liver weights (iver/body weight) of the

~. control and test substance treated animals were the same. At the end of the recovery period (test
day 136), the absoluteliver weights of the H-24159 treated animals were 15% higher than
control, while the mean relative liver weights were similar to control.

C. Kidney Weights
(Table 4)

“The absolute and relative Kidney weights ofrats dosed with H-24159 were similar to control on
test day 53. At the endofthe recovery period, absolute kidney weights of the H-24159 treated
animals were 249% higher than control, while the mean relative kidney weights were similar to
control

D. Fluorine Data
(Tables 5-12, Figures 2-4, Appendices C-H)

Total blood fluorine concentrations were converted to micromolar (4M, micromoles per liter)
equivalents of active fluorine-containing component for use in kinetic analysis (Appendix D).
‘The level of fluorine in rat blood rose rapidly and reached steady-state in approximately 45 days
(Figure 2). ‘The maximum fluorine concentration (Caw) Was 62.1 7.8 kM equivalents (Mean
SD). Under steady-state conditions, fluorine equivalents were eliminated in urine and feces at a
rate of 5 mmoles/kg body wuday. The fluorine in urine and feces on test days 51-53 arc shown

~ in Appendix H. The terminal elimination half-life was 38.0 days. The total internal exposure to

-
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- fluorine as presented in termsof the area under the blood curve extrapolated to infinity
(AUCINF, uM x days) was 4.24x10°. The calculations and equations are shown in Appendix C.

‘The concentration of fluorine in rat blood, liver, fat and kidney at study days 53 and 136 are.
shown in Appendices E.- G. The relative ranking of fluorine in rat tissues was liver> kidney>
fat > blood at both study days 53 and 136 (Figure 4). The ratio of tissue to blood fluorine was
nearly equivalent at both the dosing and recovery time points. Fluorine concentrations in the
control group blood and tissues were generally below the limit of quantification.

‘The data used in the kinetic analysis were derived from a limited screen, and therefore several
caveats and considerations are important. These considerations include the limitations of single:
dose studies when extrapolating 10 other doses, small sample size, limited data points for
estimating elimination kinetics, and the limiting of kinetic analysis to only the blood
compartment. A more complete list of considerations is shown in Appendix C.

CONCLUSIONS

Rats dosed for 52 days with 35 mg/kg/day H-24159 exhibited no mortality, test substance-related.
clinical signs,orbody weight effects. Mean liver and kidney weights relative to body weight
were similar to control in the test substance treated animals

- “The fluorine 2M equivalents in rat blood rose rapidly and reached steady-state in approximately
45 days with a maximum fluorine concentration (Cac)of 62.1 7.8 uM equivalents and a
terminal elimination half-life of 38.0 days. Fluorine was present in each of the examined rat
tissues with the relative rankingofliver > kidney> fat > blood at both the steady state and
recovery time points. The ratio of tissue to blood fluorine equivalents was nearly equivalent at
both time points. Under steady-state conditions, fluorine was eliminated in urine and feces at a
rate of § mmoles/kg body wilday.

RECORDS AND SAMPLE STORAGE

All original records will be retained at Haskell Laboratory, E. I. du Pontde Nemours and
‘Company, Newark, Delaware or at Iron Mountain Records Management, 200 Todds Lane,
‘Wilmington, Delaware.

Laboratory specificorsite-specific raw data such as personnel files and equipment records will
be retained at the facility where the work was done.

—_——————
Tie
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‘TABLE 1

MEAN BODY WEIGHTS

Negative Control “Test Substance

Test Days Deionized Water H-24159

Dosing
0 260.8 258.7

4 2829 280.1

7 3016 2084
un 3184 3163
1 ws 022
18 350.1 3473

21 363.9 360.0

2 49 3686
% 36 302
5» 3960 3868
3 i038 Sos
39 4116 400.1

42 4213 409.1

- 46 431.1 4182

© 23 23
5 ws an

Recovery
56 560 496

ry na
& is20 4503
67 456.8 485.6

70 463.7 499.0

74 467.5 504.8

m 4715 513.1

81 4794 519.0

84 485.8 524.1

88 488.0 529.4

91 490.1 537.0

95 493.1 539.2

0 4970 5505
102 504.1 558.8

105 506.3 568.2

109 506.8 569.6

in Sita 5762
- 11s S10 oo
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TABLE I (Continued)

MEAN BODY WEIGHTS

Negative Control TestSubstance
Test Days Deionized Water H-24159

119 5239 587.8
123 532.1 5926
126 536.6 597.7
130 5425 604.5
133 545.7 607.8
136 5462 604.5

There were no statistically significant differences from vehicle control at p < 0.0.

-_— =
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TABLE2

MEAN BODYWEIGHT GAINS (g)

Dosing and Recovery

Negative Control Test Substance
Test Days Deionized Water H-24159

Day0-Day4 21 214
72010) 6510)

Day4-Day7 187 184
6.1010) 54(10)

Day7-Day 11 168 178
57010) 43010)

Day 1-Day 14 19.1 160
— 64010) 49010)

Day 14- Day 18 127 15.1
58010) 42010)

Day 18 - Day 21 138 127
46010) 3.0010)

Day 21 - Day 25. n 86
8.1010) 7.2010)

Day25 -Day28 128 1s
4100) 39(10)

Day 28 - Day 32 84 66
10.710) 4410)

Day 32- Day 35 77 77
40010) 43010)

TagompanySaniized. Dos notcontain TSCA Ca
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TABLE 2 (Continued)

MEAN BODY WEIGHT GAINS (8)

Negative Control Test Substance
Test Days Deionized Water H-24159

Day35 - Day 39 78 56
111310) 107010)

Day 39 - Day 42 98 9
34010) 34010)

Day 42 - Day 46 97 91
11210) 6310)

Day 46 - Day49 n2 102
3510) 4.1010)

Day 49 - Day 53 4 28
- 17.700) 18.3(10)

Day 53 - Day56. 02 02
4765) 5365)

Day 56 - Day 60. 51 ns
635) 6005)

Day 60 - Day 63 103 89
4405) 4065)

Day 63 - Day67 48 53
7465) 485)

Day 67- Day 70 69 134
685) 7565)

Day 70 - Day 74 39 59
346) 4205)

-_—=
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‘TABLE 2 (Continued)

MEAN BODY WEIGHT GAINS (g)

Negative Control Test Substance
Test Days Deionized Water H24159

Day 74-Day 77 10 82
3.165) 385)

Day 77 -Day81 18 59
925) 2165)

Day 84 - Day 88 22 53
7.065) 4005)

Day 81 -Day84 64 si
346) 1665)

Day 88 - Day 91 21 76
- 5565) 2265)

Day 91 - Day 95 3 21
495) 645)

Day95 - Day98 39 14@
8965) 376)

Day 98 - Day 102 71 82
3265) 385)

Day 102- Day 105 22 95
4265) 2365)

Day 105 - Day 109 os 14
6505) 4765)

Day 109 - Day 112 43 66
6.15) 4065)

-
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124159: Biopersisence Screening
Gavage Sudy in Ras Dupont6732

‘TABLE 2 (Continued)

MEAN BODY WEIGHT GAINS (2)

— Negative Control Test Substance
Test Days Deionized Water H-24159

Day 112- Day 116 8 92
765) 5405)

Day 116 - Day 119 48 24
2465) 365)

Day 119- Day 123 82 48
5605) 406)

Day 123 - Day 126 46 52
615) 2205)

Day 126-Day 130 59 61
~ 3265) 4165)

Day 130-Day 133 32 33
296) 4465)

Day 133 - Day 136 05 33
4565) 10.165)

Day 0-Day 53 1805 1725
64.1(10) 39.7010)

Day 53 -Day 136 104 145.1
19.55 ) 46205)

Dats summarized as: Mean
‘Standard Deviation ()

@ Nonparametric comparison to control (Dunn's) significant
© Parametric comparison tocontrol (Dunner Tambare-Dunnet) significant

we
Company Sanitized. Does not contain TSCA CB



124159: Biopersisence Screening
Gavage Sudy in Ras DuPon6732

TABLE 3

MEAN BODY AND LIVER WEIGHTS (g)

DEIONIZED WATER (NEGATIVE CONTROL)

Test Absolute Mean Relative,
Days n__ Body Weight Liver Weight Liver Weight (Liver/Body Weight)
EI] 44638 15.192 0.034
Bs 5462 18379 0.034

H-24159 (TEST SUBSTANCE)

Test Absolute Mean Relative
Days n Body Weight Liver Weight __ Liver Weight (Liver/Body Weigh)
5s 4028 13794 0034
136s 604.5 21219 0035

=
‘Company Sanitized. DossnotcontainTSCACBY



1.24159: Bopersince Srcning
Gavage Study in Ras Dupon732

TABLE4

MEAN BODY AND KIDNEY WEIGHTS (¢)
DEIONIZED WATER (NEGATIVE CONTROL)

Test Absolute Mean Relative
Days n Body Weight Kidney Weight_ Kidney Weight (Kidney/Body Weight)
53 5 446.8 3.153 0.007
136 5 546.2 6.382 0.012

H-24159 (TEST SUBSTANCE)

Test Absolute Mean Relative
Days n Body Weight Kidney Weight _ Kidney Weigh (Kicney/Body Weight
53 5 402.8 3.178 0.008

136 5 604.5 7.937 0.013

EE —
CompanySanitized. Doesnotcontain TSCA CBI



H24159:Biopersistence Srcening
Gavage Study in Rats DuPon.6732

TABLE 5

MEAN BLOOD FLUORINE LEVELS

NegativeControl TestSubstance:

Test Deionized Water H24159
Days (ppm F) (ppm F)= + 3
0 - 439 08)"
4 A 930 (1)
9 08402) 1037 27)
14 0.57 0.1) 1153 (17)
21 - 1108 (20)
23 - 1446 (1.8)
35 - 1409 (16)© - 15.58 (19)
9 : 1404 (13)
5 i: 1276 (19)
55 3 7.98 (13)

- 59 : 842 (0.9)66 , 574 (06)
7 080°(05) 474 (LO)
87 - 39 (03)
108 0.70 (0.1) 254 (03)
136 : 17404)

a All values were below the limitof quantification (LOQ < 0.5)
b Standard deviation sin parentheses.
© Meanof7ofhe 10 values, Three of the values were below the LOQ.

Meanof 3ofhe 10 values. Sevenof the valswerebelow the LOQ
© Meanof3ofthe values. Twoofthe values were below the LOQ.
© Meanof 2of the 5 values. Thice ofthe values were below the LOQ.
~ Indicates no fucine analysis performed on sample for this day
Note: Only values tested or days 53 to 136 (recovery).

-=
Company Senitized. Doss not contain Tscace



124159: Biopersisence Screening
Gavage Sudy in Ras DuPon.6732

TABLE 6

MEAN BLOOD FLUORINE CONCENTRATION EXPRESSED IN 4M EQUIVALENTS

Test Substance

Test H24159
Days 1M Equivalents F
Er) :
0 1693 (3.35)
4 3677 (12.51)
9 41.09 (11.03)
14 4578 (699)

21 4396 (1.93)
28 5762 (1.25)
35 56.12 (6.59)
2 62.14 (1.80)
9 5592 (537)
53 5075 (1.51)
55 3143 (5.14)

- EY 321 (381
66 2238 (2.30)
7 1834 (4.04)
87 15.19 (1.09)
108 9.45 (1.09)
136 622 (1.75)

a All valueswerebelow the limitofquantification (LOQ, <0)
b Standard deviation in parentheses.

Note: Only values tested ordays 53to 136 (recovery).

-=
‘Company Sanitized. Boos not contain TSCACH"



124159: Biopersistence Screening
Gavage Sudy in Rats Dupont6732

TABLE?

MEAN LIVER FLUORINE LEVELS

Negative Control ‘Test Substance:

Test Deionized Water H24159
Days (ppm F) (ppm F)
53 0.60" 176.04 (17.6)
136 057_©.1) 20.60 (5.7)

a Mean of 1 of he values. Four of the valueswerebelow the limit ofquantification (L0G).
b Standard deviationiinparehcss.

TABLES

MEAN LIVER FLUORINE CONCENTRATION EXPRESSED IN 4M EQUIVALENTS

- Test Substance

Test H24159
Days 4M Equivalents
53 71046 (70.97)

136 8242 (23.07)

5 Standard deviations in parentheses.
Note: Only 5 values tested for days 54 and 137 (recovery).

- —
CompanySantized. Does not contain TscAc



24159: Biopersisence Screening
Gavage Sudy in Rats Dupont6732

TABLE9

MEAN FAT FLUORINE LEVELS

Negative Control TestSubstance

Test Deionized Water H24159
Days (ppm F) (ppm F)
53 075° (0.4) 18.86 (16)

136 : 520 (09

a Mean of2ofthe values. Thte ofthe values were below the limit of quantification (LOQ).
b Standard deviation i in parcrescs.
© All valueswerebelowthe LOQ.

TABLE 10

— MEAN FAT FLUORINE CONCENTRATION EXPRESSED IN iM EQUIVALENTS

Test Substance

Test H24159
Days 4M Equivalents
53 7539 (657)

136 2020 (365

4 Sundard deviation is in penises
Note: Orly5 values tested for days 54 and 137 recovery).

diiizes. Goes not Gna TSCA C=



24155: Biopersisence Screening
Gavage Study in Ras Dupont6732

TABLE 11

MEAN KIDNEY FLUORINE LEVELS

Negative Control Test Substance

Test Deionized Water H24150
Days (ppm F) (ppm F)
5 056 (0.3) 76.08 (14.1)

136 090" 9.66 (29)

a Sundard deviation is in parcheses
© Meanof ofthe § values. Four ofthe valuesweebelow the limit of quantification (LOG).

TABLE 12

- MEAN KIDNEY FLUORINE CONCENTRATION EXPRESSED IN 4sM EQUIVALENTS

TestSubstance:

Test H24159
Days 1M Equivalents
53 30659 (57.04
136 3822 (11.82)

a Standard deviation is in parentheses.
Note: Only5 values testedfor days 54 and 137 recovery)

3
CompanySanitized. Docs not contalnTSCACZ



H24159: Biopersistence Screening.
Gavage Study in Rats DuPont.6732

FIGURES

2
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1.24159: Biopersisterce Srcring
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— APPENDICES
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H24159: BiopersistenceScreening
Gavage Study in Rats DuPont6732

APPENDIX A

Individual Body Weights

3
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124159: BioperisenceScreening
Gavage Study in Rats DuPont6732

INDIVIDUAL BODY WEIGHTS

EXPLANATORY NOTES

ABBREVIATIONS:

SD - sacrificed by design

NOTE

“The first 5 animals were sacrificed by design on test day 53.

— —
Company Sanitized. Doesnotcontain TSCACY
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124159: Bopersistence Srening
GavageStdy n Rats Dupom 732

APPENDIX B

Individual Clinical Observations
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H24159: BiopersistenceScreening
Gavage Sudy in Rats DuPont6732

APPENDIX C

Terms and Calculations
Factors Influencing Interpretation of Kinetic Analysis

5 —
‘Company Sanitized. Doosnotcontatn rms may



124159: Biopersstence Screening
Gavage Sudy in Rats Dupon6732

TERMS AND CALCULATIONS

Terms:

Active Fluorine containing compound(s)

% Active “The % of formulation that is made upoffluorine containing
components

Mol Wt Active ‘The molecular weight of the fluorine containing components (g/mole)

9% Fin Active “The % fluorine in the fluorine containing components of the:
formulation (weight basis)

Individual Animal Measurement:

ppm F ‘The ppm fluoride measured

- Individual Animal Calculations:

molar equivalents of “The umolar [mol/L] concentration of fluorine containing compound
active based on the ppm fluorine measured minus the background fluoride

level (0.2 ppm). This assumes that all fluorine is derived from the
fluorine-containing component in the formulation.
Note: 1 ppm =1 mg/L

= (ppm [mg/L] fluorine/ % F in active [mg active/mg F] / Mol Wt
Active [mg active/mmol active] x 1000 ymol/mmol

— = ~Company Sanilized. Does not containTSCAGp



FACTORS INFLUENCING INTERPRETATION OF KINETIC ANALYSIS

Considerations:

- The data used for kinetic analysis was from a limited screen and extrapolation should be done
cautiously.tlw

~ Analytical data used without validation

~ Terminal phase elimination may not be reached

- 12015 sf

Assumptions: (May or may notbe justified in all cases)

- Fluorine concentrations are linear with respect to doseateenfmol
- Elimination kinetics can be determined based on total fluorine rather than on concentrations ofa:
- Background Fluorine is 0.2 ppm

—_ - 9% F data is the % Fluorine of the active (Fluorine containing component(s) in the formulation)Tea8Eommomain

EE,Ge

Company Sanitized. Does notcontain TSCA C21



H24159: Biopesisence Screening
Gavage Sudy in Ras DuPon6732

APPENDIX D

Individual Fluorine Levels in Blood

36
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H24159: Biopersstnce Screening
Gavage Study in Rats DuPont.6732

~ Data for Negative Control

Test ppmF
Rat Day in
Number Sample Blood

649293 “4 <05
649294 “4 <05
649295 “4 «05
649296 4 <05
649297 4 <05
649298 “ <05
649299 “ <05
649300 “ <05
649301 “4 <05
649312 “4 <05
649293 4 <05
649294 4 «0s
649295 4 <0s
649296 4 <05
649297 4 05

~ 649298 4 <05
649299 4 <05
649300 4 <05
649301 4 05
649312 4 05
649293 9 07
649294. 9 <5
649295 9 05
649296 9 <05
649297 9 <05
649298 9 09
649299 9 08
649300 9 09
649301 9 Ll
649312 9 10

649293 14 <05
649294 14 <05
649295 14 <0s
649296 14 05
619297 14 <05
649298 14 <0s
649299 14 05

- 649300 14 05

-
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24150: Biopersisence Sreening
Gavage Sudy in Rais DuPon6732

Test ppmF
Rat Day in
Number Sample Blood

649301 14 07
649312 14 05
649293 4 <0s
649294 9 <05
649295 ry <05
649296 4 <05
649297 ry <05
649298 49 <05
649299 4 <0s
649300 49 <0s
649301 ry <05
649312 49 <05
649293 53 <05
649294 53 <05
649295 5 <05
649296 5 <05
649297 5 <05

- 649298 55 <05
649299 55 <05
649300 55 <05
649301 55 <05
649312 55 <05
649298 59 <05
649299 59 <05
649300 59 <05
649301 59 <0s
649312 59 <0s
649298 7 L4
649299 7 <05
649300 7 06
649301 7 04
649312 7 <05
649298 108 08
649299 108 <05
649300 108 <05
649301 108 <05
649312 108 06
649298 136 <05
649299 136 <0s

- 649300 136 <05

CYSizes, Dos not conan rac



H24159: Biopersistence Sercring
Gavage Study in Rats DuPont6732

Test ppm F
Rat Day in
Number Sample Blood

649301 136 <0s
649312 136 <05

50 Company Sanitzed. Does not conten 75, ca



H24159: BiopersisinceScreening
Gavage Study in Rats DuPon6732

- Data for H-24159

Given:
Mol Wt. Active (g/mole):
% Active(F Containing) in Formulation:
% Fin Active:

molar
Test ppmF Equivalents

Rat Day in of Active in
Number Sample Blood Blood

649302 “4 <05 .
649303 “ <05 »
649304 “4 <05 *
649305 “4 <05 *
649307 “4 <05 *
649308 “4 <05 »
649309 “4 <05 *
649310 “ <05 *
649311 “ 05 *

- 649313 “4 05 *
649302 0 45 1737
649303 0 26 9.70
649304 0 50 19.39
649305 0 42 16.16
649307 0 50 19.39
649308 0 36 13.74
649309 0 44 1697
649310 0 41 15.76
649311 0 53 2061
649313 0 52 2020
649302 4 48 18.59
649303 4 63 24.65
649304 4 102 4040
649305 4 54 2101
649307 4 85 3354
649308 4 17 46.46
649300 4 1.0 4364
649310 4 13.1 52.12
649311 4 86 33.94

649313 4 134 5333
649302 9 59 2.03

- 649303 9 140 55.76

EE —
‘Company Sanitized.Doesnotcontain Te =.



124159: Biopersitence Screening
Govge Sudy in Rats Durone732

- jpmolar
Test ppm F Equivalents

Rat Day in of Active in
Number Sample Blood Blood

649304 9 143 56.97
649305 9 75 29.49
649307 9 115 45.66
649308 9 107 4242
649309 9 83 3273
649310 9 103 40.81
649311 9 9.1 35.96
649313 9 12.1 48.08
619302 14 86 3394
649303 14 10.5 41.62
649304 14 135 53.74
619305 14 87 3434
649307 14 127 50.51
619308 14 126 50.10
619309 14 14 525
619310 14 128 5091
619311 14 wo an

- 619313 14 126 50.10
649302 21 9.0 35.56
649303 21 107 4242
649304 21 8.8 34.75
649305 21 98 38.79
649307 21 11.8 46.87
649308 21 9.9 39.19
649309 21 145 57.78
649310 21 11 44.04
649311 21 1.0 43.64
649313 21 14.2 56.57

649302 28 10.9 4323
649303 28 145 57.78
649304 28 16.2 64.65
649305 28 15.5 61.82
649307 28 128 50.91
649308 28 15.0 59.80
649309 28 16.8 67.07
649310 28 132 52.53
649311 28 13.9 55.35
619313 3 158 6.03
649302 35 12.1 48.08

~~ 649303 35 128 50.91

- a
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124159: Biopersisence Sexeening
Gavage Sudy in Rats Dupont6732

- pmolar
Test ppmF Equivalents

Rat Day in of Active in
Number Sample Blood Blood

649304 3s 16.1 6424
649305 35 163 65.05
649307 35 126 50.10
649308 35 158 6.03
649309 35 155 61.82
649310 35 132 5253
649311 35 13.1 2.12
649313 35 134 533
649302 pel 17 46.46
649303 a 156 22
649304 a2 189 75.56
649305 2 139 5535
649307 2 165 65.86
649308 2 156 022
649309 2 152 6061
649310 2 159 6343
649311 2 151 020

- 649313 2 174 69.49
649302 9 12 4444
649303 9 130 51.72
649304 4 19 5039
649305 49 134 5333
649307 9 134 5333
649308 49 143 5899
649309 9 154 6La1
649310 49 146 58.18
649311 49 141 56.16
649313 49 156 on
649302 3 145 57.78
649303 53 114 4525
649304 53 138 54.95
649305 53 102 4040
649307 53 139 5535
649308 55 59 23.03
649309 55 83 273
649310 55 87 3434
649311 55 78 3071
649313 55 92 36.36

649308 59 84 B13
- 649309 50 71 2788

Teenimbommtcomamrsone



1.24159: Biopersistnce Seeing
Guage Study in Rats Dupont6732

- molar
Test ppmF Equivalents

Rat Day in of Active in
Number Sample Blood Blood

649310 59 80 3152
649311 59 91 3596
649313 59 95 3758
649308 6 sl 19.80
649309 6 57 22
649310 6 66 25.86
649311 6 59 23.03
649313 66 54 2101
649308 73 38 1455
649309 7 42 16.16
649310 7 64 2505
649311 7 48 1859
649313 7 as 1737
649308 8 38 1455
649309 87 36 1374
649310 8 al 1576
69311 8 43 1657

- 649313 8 40 1535
649308 108 21 768
649309 108 26 970
649310 108 28 1051
649311 108 27 10.10
649313 108 25 929
649308 136 Ll 364
649309 136 17 606
649310 136 19 687
649311 136 17 606
649313 136 23 848

+ BelowLOQ (Limit of Quanificsion)

7° Company Sanlizsd. boos not contain sac;



124159: BiopersstenceScreening.
‘Gavage Study in Rats DuPont6732

_ APPENDIX E

Individual Fluorine Levels in Liver

— ae
Company Sanitized. Doesnotcontain TGA &



24150: Biopersistence Sereening
GavageSudyioRas 000000000000 Dwowenz

- Data for Negative Control

Test ppmF
Rat Day in
Number Sample Liver

649293 53 «05
649294 53 <05
649295 53 «05
649296 53 «05
649297 5 06
649298 136 05
649299 136 05
649300 136 07
649301 136 <05
649312 136 <05

I

ompany Sanlaad. Doss no cantinTSCAGS!



124159: Biopersisence Screening
Gavage Sudy in Rats Dupon6732

- Data for H-24159

Given:
Mol Wt. Active (g/mol):
% Active (F Containing) in Formulation:
% Fin Active:

molar
Test ppm F Equivalents

Rat Day in of Active in
Number Sample Liver _Liver

649302 53 1898 766.06
649303 53 1693 683.23
649304 53 198.8 80242
649305 53 156.8 63273
649307 53 165.5 667.88
649308 136 137 5455
649309 136 193 77.17
649310 136 260 10424
649311 136 17.1 68.28

- 649313 136 269 107.88

-
Company Sanftized. Doesnot containTSCACE



124159: Biopersistence Screening
Gavage Study in Rts DuPont6732

_ APPENDIX F

Individual Fluorine Levels in Fat

a —
Company Sanltzed. Does not containTSCA Ca)



H24159: Biopersistence Sreening
Gavage Study in Rats DuPont 6732

= Data for Negative Control

Test ppmF
Rat Day in
Number Sample Fat

649293 53 0s
649294 53 10
649295 53 «05
649296 53 <05
649297 53 <05
649208 136 <05
649299 136 <05
649300 136 <05
649301 136 <05
649312 136 05

- an[— —— 2



H:24155: Bipersistece Screening
Gavage Stay n Rats Dupon.732

-— Data for H-24159

Given: 5
Mol Wt. Active (g/mole):
9% Active(F Containing) in Formulation:
9%F in Active:

molar
Test ppm F Equivalents

Rat Day in of Active in
Number Sample Fat Fat

649302 53 20.6 82.42
649303 53 19.1 76.36
649304 53 175 9.90
649305 53 202 80.81
649307 5 169 67.47
649308 136 56 21.82
649309 136 59 23.03
649310 136 59 23.03
649311 136 4.8 18.59

-_— 649313 136 38 14.55

pe ————
CompanySanftized. Does not containTSCAC5)



1424155: Boprsstnc Screening
Garage Sty nats Durona732

— APPENDIX G

Individual Fluorine Levels in Kidneys

— =
CompanySized.Dossnotconta TSCA CE!



H24159: BiopersstenceScreening
Gavage Study in Ras DuPort6732

~ Data for Negative Control

Test ppmF
Rat Day in
Number Sample Kidneys

649293 53 08
649294 53 12
649295 53 09
649296 53 0s
649297 5 09
649208 136 «05
649299 136 «05
649300 136 <05
649301 136 <0s
649312 136 09

I——
Company Sanitized. Doos notcontalnTSCACBI



1.24150: Biopersistnce Screening
Gavage Study in Rats DuPont6732

- Data for H-24159

Given:
Mol Wr. Active (g/mole):
% Active (F Containing) in Formulation:
% Fin Active:

molar
Test ppmF Equivalents

Rat Day in of Active in
Number Sample Kidneys Kidneys

649302 53 934 376.57
649303 53 60.1 24202
649304 53 6.0 25374
649305 53 829 334.14
649307 53 810 32646
649308 136 60 2343
649309 136 103 4081
649310 136 84 33.13
649311 136 140 5576

- 649313 136 96 3798

"72" Company Sanllizod. DoesnotcontainTSCACEN



1.24150: Biopersistence Screening.
‘Gavage Sudy in Rats Dupon6732

APPENDIX H

Urine and Feces Data

TT 7FOmPuny Sanlized, poggnotcontain Tscp cy



H24159: Biopersisence Screening
Gavage Study n Ras Dupont6732

Data for Negative Control

Test
Day _ppmF

Une SI 89
Une 52 102
Une 53 68
Feces 51 sl
Feces 2 Ll
Feces 53 LL

~74= Company Sanitized. Doss notcontainTSCA C8!



H24159: Biopersisence Screening
Gavage Sty in Rats DuPon6732

- Data for H-24159

Given:
Mol Wt. Active (g/mole):
% Active (F Containing) in Formulation:
% Fin Active:

Test pmole Equivalents
oo Day ppmF_gormijday pgFiday of ActiveDay

Une 51 127 700 889.00 3591.11
Une 52 99 460 455.40 1839.19
Une 53 87 540 469.80 1897.37
Feces 51 396 35 139.39 56239
Feces 52 389 243 945.27 3818.46
Feces 53 415 153 634.12 2561.29

=

‘Company Sanilized. Does not contain TSCAGB


