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Summary
The objective was to provide liver and sera from rats dosed with the Adipate

formethod development and qualitative metabolite identification. A single
five mg/kg dose was administered via oral gavage to two male and two female
‘Sprague Dawley rats. One male and one female rat were euthanized on day 1
and day 4 post dose. The fluorochemicals quantified in liver were

‘perfluorooctanesulfonate (PFOS), perfluorooctanesulfonamide (FOSA),
‘perfluorooctanesulfonamido acetate (M336), N-methyl
‘perfluorooctanesulfonamido acetate (M570), and MeFOSE-Epi-1-alcohol. The
paren cumulative amountof hese monomers resent n hs veces
the cumulative amountof these residual monomers present in the dose in both
the liver and in the serum. For example, the percentofresiduals that were
present in the dose that were present in the liver ranged from 128% on day one

post-dose to 825% on day 4 post dose in males. Thus these data suggest that
the Adipatepolymerwas apparently metabolized to some extent by the rat

following a single oral dose. However, this studywas designed to provide
qualitative data only, therefore, a definitive conclusion cannot be made basedon hen da

Test Material: Name: The “Adipate”. (Lot Number: LB-1000-1546-8; L-
15468, 118103-594 (“Adipate™); R-11483-9, Lot 3, Stripped. Originator: M.
Burleigh, 2/16/98. 3M Environmental Lab: TN-A-2432. 3M Medical
Department: T-7211). Structure: The adipate is synthesized by the addition of
2 moles epichlorohydrin (epi) to N-MeFOSE and subsequent esterification
‘with adipic acid. The ideal structure ofthe product should be:

[C8F17SO2N-(CH3)-CH2-CH2-0~(CH2-CH~(CH2C1)-0)2-COCH2CH2-]2
However other major N-MeFOSE-epi-adipate products exist consistingofat

least three primary ester types. These structuresareelucidated in an NMRnlsothe Adit report completed oy Richard A. Nowra IM
Corporate Analytical Tech Center (Request C147746, 4/5/99).
Purity: The overall purity of the Adipate as identified by NMR (Newmark R.
M. Request C147746), and was reported to be:

Table 1: NMR analysisofthe Adipate, L-15468, Lot 3, Stripped.

|

‘Analytical characterizationofthis same lot of the FC-Adipate for residual FC
alcohols was conducted by HPLC Analysis by Joel W. Miller of the 3M SMMD
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Analytical (Request: 58175, 4/22/1999). These levelsarebased on the weight
‘percent analyte in the sample as received (Table 2).

Table II. Residual FC alcohol levels in the Adipateas determined by HPLC

MEFOSEpI
— [oom oaem |7
[CToom —[ oamw |

As described in the method, the N-MeFOSE-EPI level is the total concentration
ofall the N-McFOSE-EPI oligomers in the sample.

Further analysis was performed by LC/MS revealed that therewas 0.0029%
perfluorooctanesulfonate (PFOS) in this sampleofAdipate (SMMD Analytical
Report 58175, In FACT Tox 141).

Procedures:

Dose and Dosing Procedures:
A single doseofadipate, five mg/kg body weight, was administered via oral
gavage to two male and two female Sprague Dawley rats from Harlan
Laboratories, Inc., 6-8 weeks old, weighing approximately 310 - 480 g. The
dose was be prepared by forminga 5 mg/ml solution of the Adipate in acetone.
“Theadipate/acetone solution was then be suspended in corn oil toa final
concentration of 1 mg Adipate per ml of 20% acetone/80% corn oil. A
volume of5 ml/kgofthe suspension was be administeredtoall rats. One male
and one female rat were euthanized on day 1 and day 4 post dose according to
the schedule in Table 3.

Table 3 Schedule

[Group TDose [IN TSacrificcDay |
[TSmgkgAdipate [2 (IM. TF)
Be TSmpkg Adipate [2(IM.1F)

Sample Collection:
During necropsy, systemic blood (approximately 6 ml) was collected via heart
‘puncture and transferred to blood collection tubes without anticoagulant. All
blood samples were allowed to clot fora period of 15 to 30 minutes at room
temperature, then centrifuged at 1100 x g for 5 minutes. The serum was
transferred to labeled 1.5 ml microfuge tubes and centrifuged again at 2000 x
to remove anyremainingred blood cells. The serum was transferred to labeled
polypropylene microfuge tubes and frozen on dry ice. Livers were removed,
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placed separately into labeled tubes and frozen on dry ice. Samples (iver and
serum) were stored in a freezer set to maintain -60 to -80°C then packed in dry
ice and shipped to: Kris Hansen, 3M Environmental Technology and Safety
Services
\
Analysis:
Liver and sera samples were analyzed by the 3M Environmentalforthe parent
‘compound, methyl FOSE and metabolites all N-MeFOSE-cpi-adipate products.
‘An aliquotof the dosing solution of 1 mg/ml adipate suspended in acctone/com
oil (20:80) is included for analytical verificationofdosing material (Amended
report FACT Tox-141). .

Results and Discussion

Body weight, liver weight and dose amount are shown in Table4.No effects of
treatment were noted during the in-lie phaseofthe study or by gross
observationofintemal organs at necropsy. The residual fractions (W/W ) and
amount (4g) of PFOS, N-MeFOSE, N-MeFOSE Epi-1 Alcohol and the Total
residuals in dose are shown in Table 5.

‘The analytical results for fluorochemical concentrations in the liver are shown
in Table 6, and the fluorochemical concentrations in the serum are shown in
‘Table 7. The fluorochemicals quantified in liver were
perfluorooctancsulfonate (PFOS), perfluorooctanesulfonamide (FOSA),
perfluorooctancsulfonamido acetate (CF17S0;N(H)CH:CH:OH; M556), N-
‘methyl perfluorooctanesulfonamido acetate (CsF17S0;N(CH:)CH:CH;OH;
M570), and MeFOSE-Epi-1-alcohol
(CaF1780:N(CHs)CH,CH:0(CH:C(HYCH;CIYO)H; Epi-1-OH). The
cumulative amountof these monomers present in the liver exceeded the
cumulative amountofthese residual monomers present in the dose in both the
liver and in the serum. For example, the percentofresiduals that were present
in the dose that were present in the liver ranged from 128% to 825%. These
analyses support the conclusion stated in the 3M Environmental Lab report
FACT TOX 141) that the levelsof (MeFOSE-OH metabolites) detected (in
the liver) greatly exceeded theoretical levels predicted based on MeFOSE-OH
residuals in the dose material”. However, one should use caution not to over
interpret the quantitative aspectofthis study as it was not designed as a
definitive study to quantify the metabolitesof Adipate. Thus, these data
suggest that the Adipate polymer was apparently metabolized to some extent
by the rat followinga single oral dose. However, a definitive conclusion can
not be made based on these data alone.
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‘Tables

‘Table4 Biological Parameters
[ST-37. T-7211.1 Adipate PiotStudy in Rats - BW & LiverWi Data.

[anima #] [Day0 [Adipate [terminal
[sRo3- [Body [Dose [Bodywt
Juxx Wt limo) lig)

[Smeg $25 male dy 1 post 478 53

smukg s72]female dy 1 post | se 313)
adipate. __|dose

pe] Te ars iadipate. dose
Smeg. 71 female dy 4post 314) 01 104)a a

TT EE Tres 11 |
1. There are 32.3 mL Plasma per Kg of at (Aman and Dittmer, Biood and Other Body Fluids.(FASEB, 1971, ps)
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Table 5 Fluorochemicals in the Dose

Thats Residual racionofFactor Toa TAmounoDose(mg) [traction resdual [N- resdual fesdual
Frosin No eFose [ractonin (MeFOSElose MeFOSE [Epi dose fe
wiv) dose. Aono ww) (orn

(wit) residualin |dose(ug)ose !un
Sys adipi| 73] 1675, 000008] 000044] 000280] 000318081 I

oatestius S188Ges oie odes oursf+ 1
rrr
omWile1 W. SWMD Avlyicl spor Recusst #575 Api 22 1998 HPLG-OV analysis[Fo Adiga for resco FC aon
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