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1 Summary

‘The purposeofthis study was to evaluatethe absorption characteristics of
perfluorooctanesulfonate (PFOS) and perfluorooctanoate (PFOA) from low-dose oral
‘exposure using both water and com oil as vehicle in male Sprague Dawley rats.
AbsorptionofPFOS and PFOA was evaluated by measuring their concentrations inrat
‘serum at 4 hours and 24 hours after single oral administration ofeither K"PFOS (MTDID
208, 20 pkg and 1 mg/kg), NH,PFOA (MTDID 1004, 20 pg/kg and | mg/kg), or
KPFOS andNH PFOA (20 ng/kg and 1 mg/kg) concurrently.

All ats appeared normal during the study and there was no mortality occurred prior to
scheduled study termination. At necropsy, serum and liver were harvested and stored
frozen pending PFOS and PFOA concentration determination by LC-MS/MS.

Regardlessofpreparation (either as single PFOS dosing solution, single PFOA dosing
solution, or PFOS/PFOA mixture), , the useof com oil as vehicle generally appeared to
reduce uptakeofboth PFOS and PFOA in serum and liver in male rats when compared to
using water as vehicle.

2 Study Objective

‘The purposeofthis study ws to evaluate the absorption characteristics of
perfluorooctanesulfonate (PFOS) and perfluorooctanoate (PFOA) from low-dose oral
exposure using both water and com oil as vehicle in male Sprague Dawley rats.
Absorptionof PFOS and PFOA was evaluated by measuring their concenirations in
serum after oral K'PFOS (MTDID 208) andNH;PFOA (MTDID 1004) administration;
cither separately or in combination.

3 Test Material Information i
|31 Test Substance

Ee
Chemical Name | Potassium Perfluorooctanesulfonate
Other Identifiers |K*PFOS

[pai Jeo
[Deity [wa

Stable under normal conditions
June 2019
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Characterization ‘The test material is assigned as MTDID 208 and its
characterization is attached as Appendix 1

‘The test article will be stored tightly sealed in its original

container at ambient room temperature.

Handling Standard protective equipment will be used. Lab coats,
Precautions gloves and eye protection will be worn whilehandling the

test article.

Disposition ‘Any remaining unused test article will be kept in the Study

_—_ Lo AS SRRI ERa[Cndensiey 0 | wromness LTE ly

Other Identifiers NH{'PFOA

97.99%
EE

Stable under normal conditions
[BgimionDue  [wme2os |

Characterization ‘The test material is assigned as MTDID 1004 and its

characterization is attached as Appendix 2.

Storage ‘The test article will be stored tightly sealed in its original
container at ambient room temperature.

Handling Standard protective equipment will be used. Lab coats,
Precautions gloves and eye protection will be worn while handling the

test article.

Disposition Any remaining unused test article will be kept in the Study
Facility until expiration date.

32 Dose Preparation

Dose Preparation ‘The test materials were dissolved in

either water or com oil as 20 pg/mL or
1 mg solution.

Physical State of Liquid
administered material

Route of Administration [Ol |
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4 TestSystem

41 Test System Information

[Species TR
[Stain Tsp
[Source [Harlan Laboratories
‘Age at InitiationofTreatment | 8 —20 weeks
‘Weight at Initiation of “Approximately 200-479 g
Treatment

Unique tail mark in indelible ink
TACUC Animal Usage 2008-0459
Application Number

42 Animal Husbandry
“All animals were group-housed in solid-bottom
cages throughout the study except during urine and
feces collection in which rats were single housed in
wired bottom metabolism caging for urine and feces
collection for 24 hours prior to designated study
termination time.

DicVWater | HarlanTeklad Rat/Mouse 2018 Diet (HarlanTekiad,
Madison, WI) and tap water were available ad

libitum throughoutthestudy.
Housing Temperature Range 72 = 3°F
Environment |Humidity Range 30 - 70%

Minimumof10 exchangesofroom air per hour
12hour lightdark cycle

5 Study Design

Dosing
Dose solution | Dose
Group|Compound(s) | Vehicle concentration| Volume| N| Sex| Euthanasia
teem 1 Ty 17

20 ug/ml [3] 4hrs PD.
PFOS/PFOA hii 3]

[rox » ont | he rs20 ug/ml. 4hus PD[6 [PFOSPFOA wie ig
PFOS =o 1

[8 proa water 20 ug/ml [3] 24 hrs PD
[9 [Prosproa ughg mg
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10_| pros 2 LE
[IIPFOA__| comoil| op| 20ughml | op g [3] M| 24hsPD

PFOS/PFOA [3]
[3[pros | 1 ; 1

1 mg/mL [3] 4hrsPD[15 [ProSProA oe | ii iE[1s [pros ; ;
PFOA 1 mg/mL.

[18 [PFOSPFOA gke hy
[19 Tpros7] 1 1[20Tproa | 1 mg/mL. 24hrsPD

["21_[ PFOS/PFOA sayy iis IF#ros ; ~Hit
PFOA 1mg/mL M| 24hrsPD
PEOS/PFOA wife miei

All rats were euthanized via CO; asphyxiation at designated times followed by gross
necropsy with blood (for serum) and livers collected.
6 Parameters Evaluated

61 Clinical Observations

Each animal was observed immediately following dosing and throughout the study for
‘morality and morbidity. Any notable findingswere recorded.

62 Body Weights

All animals were weighed prior to treatment for the purpose ofcalculating dose volumes
and prior to necropsy.

63 Serum Collection

At euthanasia, blood was collectedviathe abdominal aorta and transfered to labeled
collection tubes without anticoagulant. The blood samples were allowed to clot for 15 to
30 minutes at room temperatureand then centrifuged at 2000 x g for 15 minutes. The.
serum was transferred to 1.7-mL polypropylene microcentrifuge tubes labeled witha ube
code and stored frozen at -70°C pending analysis.

6.4 Gross Necropsy, Organ Weights and Tissue Collection
Following euthanasia, a gross necropsy was performed on all animals. Liver samples
were harvested and the corresponding weights were recorded. All samples were stored in
afreezerset to maintain -70° Cforfuture analysis. No other tissues were collected.

65 Analysis
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PFOS and PFOA concentrations were determined in all serum and liver samples by LC-
MS/MS.

7 Statistical Analysis

There were no statistical analyses performed on data collected in this study.

8 RawData

‘The raw data for body weights, organ weights and dosing volumes are recorded in 3M
Notebook # 154823, pages 78 - 80.

9 Results

9.1 Clinical Observations

No mortalities occurred during this study, all rats survived until scheduled necropsics
Clinical observations were normal throughout the study.

92 Body Weights and Organ Weights

Body and liver weightdataare presented in Table 1. All animals gained weight during
the study.

93 Gross Necropsy

‘There were no gross lesions or other abnormalities noted in any rats during necropsy.

94 Analytical Results

PFOS and PFOA concentrations in serum and liver are presented in Table 2.

10 Discussion & Conclusion

Regardlessofpreparation (cither as single PFOS dosing solution, single PFOA dosing
solution, or PFOS/PFOA mixture),, the use of corn oil as vehicle gencrally appeared to
reduce uptakeofboth PFOS and PFOA in serum and liver in male rats when compared to
using water as vehicle.
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Table 1: Body weight(BW)and liver weight (LW) data
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Table2: ~~ PFOS and PFOA concentrations in serum and liver
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‘Appendix 1: MTDID 208 Certificate ofAnalysis

INTERIM CERTIFICATE OFANALYSIS
REVISION 1(9/7/00)

Centre Analytical Laboratories COA Reference #: 023-
018A

3M Product: PFOS, Lot 217
Reference #: SD-018

Purity: 86.9%

Identification
Positive

NR
Metals (ICP/MS)

1. Calcium 1. 0.005 wt/wt.%
2. Magnesium 2. 0.001 wt./wt.%
3. Sodium 3. 1439 wt/wt.%
4. Potassium’ 4. 6.849 wtWL%
5. Nickel | 5. <0.001
6. Tron | Ww%
7. Manganese | 6. 0.005 wt/wt.%

| 7. <0.001
wt/wt

IMR)

Er [|we(LC/MS)

i(GC/MS)Tos|POAA 0.33 wt/wt.%

Bw peA)

[PuritybyDSC [NotApplicable _|
Inorganic Anions (IC)

1. Chloride 1. <0.015
2. Fluoride Ww%
3. Bromide 2. 0.59 wt/wt.%
4. Nitrate 3. <0.040
5. Nitrite WL/WL%
6. Phosphate 4. <0.009
7. Sulfate’ wt/wt.%
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5. <0.006
WLW

6. <0.007
WLW%

7. 876wm%

Organic Acids (IC)
1. TEA 1. <01 w/wt%
2. PFPA 2. <0. wtiwtd%
3. HFBA 3. 010 wt/w%
4. NFPA 4. 028 w/w

Elemental Analysis
1. Carbon 1. Theoretical Value = 17.8% 1 1248 wiwe%
2. Hydrogen 2. Theoretical Value = 0% 2.0244 Wiwt%
3. Nitrogen 3. Theoretical Value = 0% 3174ww%
4. Sulfur 4. Theoretical Value =5.95% | 4. 8.84 wt/wt%
5._Fluorine 5. Theoretical Value = 60% 5. 54.1 wtwt%
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INTERIMCERTIFICATE OFANALYSIS

Centre Analytical Laboratories COA Reference #: 023-
018A

DateofLast Analysis: 08/31/00

Expiration Date: 08/31/01

Storage Conditions: Frozen <-10°C

Re-assessment Date: 08/31/01

"Purity = 100% - (sumofmetal impurities, 1.45% +LC/MS impurities, 8.41%+Inorganic
Fluoride, 0.59%+NMR impurities, 1.93%+organic acid impurities, 0.38%tPOAA,
0.33%)

Total impurity from all tests = 13.09%

Purity = 100%- 13.09% = 86.9%

Potassium is expected in this salt form and is therefore not considered an impurity.

3Purity by DSC is generally not applicable to materials of low purity. No endotherm was
observed for this sample.

“Sulfur in the sample appears to be converted to SO;andhence detectedusingthe
inorganic anion method conditions. The anion result agrees well with the sulfur
determination in the elemental analysis, lending confidence to this interpretation. Based
on the results, the SOy is not considered an impurity.

TFA Trifluoroacetic acid
HFBA  Heptafluorobutyric acid
NFPA Nonofluoropentanoic acid
PFPA Pentafluoropropanoic acid

“Theoretical value calculations based on the empirical formula, CsF17SO5K* (MW=538)

“This work was conducted under EPA Good Laboratory Practice Standards (40 CFR 160).
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INTERIMCERTIFICATE OFANALYSIS

Centre Analytical Laboratories COA Reference #: 023-
018A

LC/MS Purity Profile:

——TET
I;SO 7E—

Note: The C4 and C6 values were calculated using the C4 and C6 standard calibration
curves, respectively. The CS value was calculated using the average response factors
from the C4 and C6 standard curves. Likewise, the C7 value was calculated using the
average response factors from the C6 and C8 standard curves.

Prepared By:
David. Bell Date

Scientist, Centre Analytical Laboratories
Reviewed By: - ey eT

John Flaherty Date
Laboratory Manager, Centre Analytical Laboratories

130f14



ST-310 “ToxDoes 10-195

Appendix 2:  MTDID 1004 Certificate ofAnalysis

CERTIFICATE OF ANALYSIS

FC-143, Lot 332
March 2, 2000

Richard M. Payfer

‘This sample was analyzed using GC/AED, LC/MS, "H-NMR, and GC/MS techniques.
‘The resultsofthese tests show the sample to contain the following weight percent
composition:

[CC coRcomNm—Too]

encom T opw |
 corcomm—|wow |

Additionally, the isomer distributionofthe sample was determined using '’F-NMR
techniques and found to contain the following mole percent composition:

Toormal chain, where xi mainly 6)
CF,(CF.)-CF(CFCE),-CO0 NH)

(Internal monomethyl branch, 12.6%
where x+y smainly 4, andx 0, £0

isopropylbranch,where xis mainly 4
busy! branch, wherex ismainly 3

Ee
CF(CFCCFICR),COCNH)
ntemal gem-dimethyl branch, where x+y is

mainly 3, and x20)

Possible. * »
where Ris undefined

i(Alpha branch, whereis mainly 3)
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