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Table 7: Ambient-Temperature Stability of PFOS in Rat Serum After 24

Hours
Run 11 PFOS (pg/mL)
QC (Theoretical Conc.) OHour | 2.5Hour | 6 Hour 24 Hour

. 0.194 0.187 - 0177 0.190

QC1 0.197 0.181 0.179 0.187

'(0.2 png/mL) 0.184 0.184 0.180 0.191
0.192 0.180 0.183 0.182
0.184 0.178 | 0.189° 0.190

Mean 0.190 0.182 0.182 0.188

RSD (%) 3.03 1.91 2.52 2.01
%DEV from 0 Hour NA -4.20 -4.45 -1.16
6.17 6.17 6.36 6.55

QC2 6.13 6.30 6.38 6.53

(6 ug/mL) 6.41 6.26 6.35 6.85

6.15 . 6.28 6.22 6.66

6.24 6.24 6.11 6.81

Mean 6.22 6.25 6.28 6.68

RSD (%) 1.82° 0.797 1.86 2.16
%DEV from 0 Hour NA 0.525 1.05 7.42
18.2 180 | 181 19.1

QC3 17.1 18.0 18.0 194

(18 pg/mL) 17.6 17.7 17.6 19.2
17.7 . 17.9 18.2 - 194

-17.0 18.0 18.0 19.7

Mean 17.5 17.9 18.0 - 194

RSD (%) 2.84 0.719 1.26 1.19
%DEV from 0 Hour NA 2.33 2.39 10.5

NA: Not Applicable
RSD = (SD/Mean) x 100
%DEYV from 0 Hour = [(X Hour Conc. - 0 Hour Conc.)/0 Hour Conc.] x 100
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Table 8: Freezer Stability of PFOS in Rat Serum at -20 °C
QC PFOS (ug/mL)
Nominal 0 Hour 7 Days 13 Days 33 Days
Concentration (Run 2)* (Run 6)* (Run 3)** (Run 16)
0.213 0.225 0.211 0.245
QCl1 0.209 0.222 0.210 0.234
(0.2 ug/mL) 0.208 0.218 0.217 0.228
' 0.208 0219 0.214 0.232
0.207 :
Mean 0.209 0.221 0.213 0.235
RSD (%) 1.24 1.32 1.55 3.17
%DEYV from 0 Hour NA 5.72 1.84 12.3
6.02 6.22 5.97 6.45
QC2 5.71 6.15 5.84 . 6.13
(6 ug/mL) 6.00 6.39 6.07 6.58
6.06 6.27 5.99 6.37
5.69
- Mean 5.89 " 6.26 5.97 6.38
RSD (%) 3.08 1.62 1.58 2.97
%DEV from 0 Hour NA 6.19 1.20 8.28
. 20.2 19.1 18.8 18.6
QC3 18.6 19.5 18.2 18.8
(18 ug/mL)’ 189 19.8 18.8 18.7
18.2 19.3 - 179 18.7
18.9
Mean 18.9 19.4 T 184 18.7
; RSD (%) 396 . 1.37 . 2.42 » 0.395
%DEV from 0 Hour NA 2.52 -2.76 -1.30

NA: Not Applicable

RSD = (SD/Mean) x 100

%DEV from 0 Hour = [(Conc. - 0 Hour Conc.)/0 Hour Conc.] x 100
*From Protocol FACT-TOX-110

**From Protocol FACT-TOX-111

ADVANCED
m SOANALYTICAL  Pase270ofso. 99VDJAO1.MLDOC
SERVICES, INC.

3M Environmental Laboratory Page 198



3M Medical Department Study: T-6295.12

Table 9:
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Stability of PFOS in Rat Serum After Three Freeze/Thaw Cycles

. Run 10 PFOS (pg/mL)
QC (Theoretical Conc.) 0 Cycle 3 Cycles

0.187 0.177
QC1 0.186 0.177

(0.2 pg/mL) 0.182 0.185
0.189 0.185
0.182 0.189
Mean 0.185 0.182

RSD (%) 1.70 3.12
%DEYV from 0 Cycle NA -1.38
6.44 6.59

QC2 6.44 6.61

(6 pg/mL) 6.32 .6.44

6.19 6.39

6.31 6.40

Mean 6.34 6.49

RSD (%) 1.66 1.63
%DEYV from 0 Cycle NA 2.35
16.9 19.2

QC3 17.3 19.1

(18 pg/mL) -17.5 19.2
18.0 19.6

17.4 18.7

Mean 17.4 19.2

RSD (%) 2.31 1.80
%DEYV from 0 Cycle NA 10.1

NA: Not Applicable
RSD = (SD/Mean) x 100

%DEV from 0 Cycle = [(3 Cycle - 0 Cycle)/0 Cycle] x 100
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Reproducibility of Reinjecting Extracted Samples Containing

Table 10:

PFOS after 27 Hours in Reconstitution Solution

PFOS (ug/mL)
t=0 Hours t=27 Hours
(Run 10) (Run 12)

0.187 0.187
QC1 0.186 0.182
(0.2 ug/mL) 0.182 0.188
‘ 0.189 0.188
0.182 0.190

Mean 0.185 0.187
RSD (%) 1.70 1.61
RE (%) -7.50 -6.33
6.44 6.39

QC2 6.44 6.02
(6 pg/mL) 6.32 6.19
6.19 6.55

6.31 6.22

Mean 6.34 6.28
RSD (%%) 1.66 3.23
RE (%) - 5.62 4.59

: 16.9 17.3 .

QC3 17.3 18.2
(18 pg/mL) 17.5 18.1
18.0- 17.3

17.4 - 17.6

Mean 17.4 17.7
RSD (%) 231 2.40
RE (%) -3.29 -1.73

NA: Not Applicable
RSD = (SD/Mean) x 100

RE = [(Mean/Theoretical)-1] x 100
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Table 11: Extraction Recovery of PFOS from Rat Serum -

Theoretical Conc. Pre-Extraction Post-Extraction
in serum (ug/mL) | Response (Area Ratio)|Response (Area Ratio)| % Recovery*
PFOS . 0.03160 0.02880 110
Spike 1 0.02850 0.03010 4 94.7
(0.25 pg/mL) 0.02930 0.02950 99.3
Run 14 - 0.02790 0.02930 95.2
0.03050 0.02960 103
Mean 0.02956 0.02946 100
PFOS 0.4597 - 0.5270 87.2
Spike 2 0.4751 0.5304 89.6
(4 pg/mL) 0.4776 0.5335 89.5
Run 14 0.4724 . 0.5298 - 89.2
0.4772 0.5392 88.5
Mean 0.4724 0.5320 ' 88.8
PFOS 1.649 1.874 - 88.0
Spike 3 v 1.679 1.857 90.4
(16 pg/mL) 1.719 1.869 92.0
Run 14 1.535 1.887 81.4
1.612 : "1.864 86.5
Mean 1.639 1.870 87.6
Tetra-H-PFOS 0.4068 0.4460 91.2
Spike IS 0.3884 : 0.4423 87.8
(4 pg/mL) 0.4043 0.4445 91,0
Run 13 0.3921 0.4512 86.9
0.4078 0.4412 92.4
Mean 0.3999 0.4450 89.9

*(Individual Response for Pre-Ext./Individual Response for Post-Ext.) x 100
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8.

Figure 1:
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Figure 2:
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Figure 3: Mass Chromatograms of PFOS and its Internal Standard in
Control Blank Rat Serum Extract
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Figure 4: Mass Chromatograms of PFOS in a Rat Serum Extract Sample

Containing Internal Standard Only (Zero Sample)
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Figure S: Mass Chromatograms of Calibration Standard 1 in Rat Serum
Extract Containing PFOS (0.05 pg/mL) and the Internal
Standard
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Figure 6: Mass Chromatograms of Calibration Standard 10 in Rat Serum
Extract Containing PFOS (20 ug/mL) and the Internal Standard
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9. APPENDIX A: QUANTITATION OF
PERFLUOROOCTANESULFONATE (PFOS) IN RAT SERUM BY

TURBO ION SPRAY LC/MS
AUTHORS: David J. Anderson, M.S.
Amie J. Prince, B.S.
Holly D. Ross, M.S.
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A.1.0 CHEMICAL STRUCTURE(S)
0
- N Potassium Perfluorooctanesuifonate
Caf iy——§— 0K MW = 538

8]
o)
!—OH 1H, 1H, 2H, 2H-Perfluorooctane Sulfonic Acid

CeF 15— C—C~—
13 H, H, I MW = 428, Internal Standard

A2.0 SPECIMEN(S)

This assay uses 50-pL aliquots of rat seruin. Rat serum samples are stored at -20 °C.

A.3.0 ASSAY PRINCIPLE

PFQOS and its interﬁal standard, Tetra-H-PFOS, are extracted from rat serum samples
(50 pL) using a liquid-liquid extraction procedure. The organic layer is evaporated
to dryness and then reconstituted. An aliquot is then analyzed by turbo ion spray
liquid chromatography/mass spectrometry (LC/MS) in the negative ion mode.

A.4.0 COMPOUNDS

PFOS: Lot# 171, 99.976% purity, 3M, Inc., Minneapolis, MN.
- Tetra-H-PFOS: Lot# 59909, 90% purity, 3M, Inc., Minneapolis, MN.

A.5.0 CHEMICALS

All chemicals may be substituted with that of an equivalent manufacturer and grade

of chemical.
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Acetonitrile Cat# 015-4, Burdick & Jackson,
Muskegon, MI 49442
Ammonium Acetate Cat# 24,019-2, Aldrich, Milwaukee, W1
53201
Ethyl Acetate © Cat# 100-4, Burdick & Jackson,
_ Muskegon, M1 49442
Methanol Cat# 230-4, Burdick & J. ackéon,
4 Mauskegon, MI 49442
Rhodapex mass calibration A mixture of 0.11 mM trifluoroacetic acid
solution (J.T. Baker, Phillipsburg, NJ 08865), 0.52
mM Rhodapex CO-436, 1 mM ABEX EP-
110 and 1 mM ABEX EP-120 (all three
supplied by Rhone-Poulenc, Inc.,
Cranbury, NJ 08512) in 1:1
methanol:water.
Sodium Bicarbonate Cat# 3509-01, J.T. Baker, Phillipsburg, NJ
08865
Sodium Carbonate, Annhydrous Cat# 3604-01, J.T. Baker, Phillipsburg, NJ-
08865
Tetrabutylammonium Hydrogen HPLC Grade, Cat# J360-07, J.T. Baker,
Sulfate Phillipsburg, NJ 08865
Water High Purity (NANOpure), Barnstead

Model D7331 Ultrapure Water System, -
Dubugque, IA 52001 :

" Rat Serum Lampire Biological Laboratories,
Piperville, PA 18947

Rat Serum Harlan Bioproducts for Science, Inc.,
Indianapolis, IN 46229

A.6.0 MATERIALS AND EQUIPMENT

Mass Spectrometer PE SCIEX API 365 atmospheric pressure ionization
tandem triple quadrupole mass spectrometer equipped
" with TurbolonSpray™ interface, PE SCIEX, Concord,
Ontario L4K 4V8

Data system API Standard Software, MacQuan v 1.4, LC2Tune v
1.3, MacDAD v 1.3, Bundler v 1.3, Multiview v 1.3,
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and Sample Control v 1.3, on a Power Macintosh, PE
SCIEX, Concord, Cntario L4K 4V8

HPLC Pump Shimadzu LC-10AD pump, Shimadzu Co., Columbia,
MD 21046

LC Pump Controller - = Shimadzu SCL-10A, Shimadzu Co., Columbia, MD
21046 _

Autosampler Waters 717plus, Waters Associates, Milliporc
Corporation, Milford, MA 01757

HPLC Column Betasil C,q, 5 um particle size, 2.1 x 50 mm, Cat
#852055-701, Keystone Scientific, Inc., Bellefonte, PA
16823

Harvard syringe Harvard Apparatus Inc., South Natick, MA 01760

pump 11 :

Multi-tube vortexer

Cat# 58816-115, VWR Scientific, West Chester, PA
19380 -

Balance Model FX-300, AND Ltd., Tokyo, Japan

pH Meter Model 340, Coming Inc., Corning, NY 14830

Mechanical shaker Cat# 6000, Eberbach Corp., Ann Arbor, MI 48106

NANOpure-UV Barnstead, Dubuque, IA 52001

water purification

system

Microbalance Model MT-5, Mettler-Toledo Inc., Hightstown, NJ
08520 _

Micro weigh boafs Cat# 0219-0041, Perkin-Elmer Corp., Norwalk, CT
06859 .

Weigh boats - Cat# 12577-025, VWR Scientific, West Chester, PA

. 19380 '

Sorvall RT-6000D Cat# 83071, DuPont Co., Wilmington, DE 19898

refrigerated

centrifuge

Beckman GS6KR Beckman, Palo Alto, CA 94304

Refrigerated

centrifuge
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Syringes

Analytical Report: FACT TOX-110

TurboVap LV Cat# 43750, Zymark Instruments, Hopkinton, MA

Evaporator 01748

Pipettes Cat# P-5000, P-1000, P-200, P-100, Rainin Instrument
Co., Woburn, MA 01888

Pipette tips RT-20, RT-200, C-5000, CP-25, CP-50, CP-250,
Rainin Instrument Co., Woburn, MA 01888

.Polypropylene tubes 13 mm x 100 mm, Cat# 15070-574, VWR Scientific,
West Chester, PA 19380

Screw-capped 16.5 x 57 mm, Catt 60.542, Sarstedt, Inc., Newton, SC

Polypropylene vials 286358 :

Screw-capped 16.5 x 101 mm, Ca'i# 60.541, Sarstedt, Inc., Newton,

Polypropylene vials SC 28658

Plug Tite Cat# 78-127-0019-100, Elkay Products, Inc.,

Multipurpose Caps Worcester, MA 01607 ‘ v

Pyrex volumetric Cat# 28014P-10, 23014P-25, 28014P-100, 28014P-

flask 1000, Kimble/Kontes, Vineland, NJ 08360

Solvent Filtration Cat# 953781-0000, 953751-0000, 953753-0000,

Apparatus 953826-0000, 953827-0000, Kimble/Kontes, Vineland,
NI 08360

Nylon Titan 0.45 um Scientific Resources Inc., Cat# 74547-NN,

Membrane Filters Eatontown, NJ 07724

PEEK tubing 0.005" i.d. x 1/16" o.d., Cat# 1535, Upchurch Scién_tiﬁc
Inc., Oak Harbor, WA 98277

Liquid Nitrogen Supplied in-house from bulk tank, BOC Gasses,

- Buffalo, NY 14210-2005 -
Gastight Glass Cat# 1750, Hamilton Company, Reno, NV 89510

LRN-U2849

Other general laboratory glassware and supplies were used.
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A.7.0 PREPARATION OF SOLUTIONS

Analytical Report: FACT TOX-110
LRN-U2849

NANOpure water (18 megaohm-cm.) or equivalent should be used wherever water is

called for. Mix all solutions well.

A1 P'reparation of Analytical Standard Stock Solutions

Analytical Standard Stock Solution, PFOS (1 mg/mL): Weigh approximately 5

mg of PFOS (after correction for purity) on a microbalance and transfer it to a

polypropylene vial. Dilute with the appropriate volume of methanol to yield a 1

mg/mL solution. Prepare a fresh solution every three months. Store the solution at

4 °C and bring to ambient temperature before use.

Standard Spiking Solutions
Prepare Standard Working Solutions A through J in 5-mL class “A” volumetric
flasks according to the following dilution scheme. Dilute to the S-mL mark with

water to yield the final concentration. Prepare fresh solutions every three months.

Store the solutions at 4 °C and bring to ambient temperature before use.

ADVANCED
m BIODANALYTICAL
SERVICES, INC,

3M Environmental Laboratory

Standard Volume Spiked Solution Used  PFOS Final Conc.
Working (uL) (ug/mL)

A 1000 Stock 200

B 800 Stock 160

C 400 Stock 80

D 200 Stock 40 -

E 100 Stock 20

F 250 200 pg/mL (A) 10

G 125 200 pg/mL (A) 5

H 62.5 200 pg/mL (A) 2.5

I 500 10 ug/mL (F) 1.0

J 250 10 pg/rL (F) 0.5
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A.7.2 Preparation of Internal Standard Stock Solutions

Internal Standard Stock Solution, Tetra-H-PFOS (1 mg/mL): Weigh .
approximately 5 mg of Tetra-H-PFOS on a microbalance and transfer it to a
polypropylene vial. Dilute with an appropriate volume of methanol to yield a _
1 mg/mL solution. Prepare a fresh solution every three months. Store the solution at

4 °C and bring to ambient temperature before use.

A.7.3 Preparation of Internal Standard Working Solution

Internal Standard Working Solution (4 pg/mL Tetra-H-PFOS): Add 400 pL of
Internal Standard Stock Solution to a 100-mL class “A” volumetric flask. Dilute to
the mark with water to give a 4 ug/mL Tetra-H-PFOS solution. Store the solution at

4 °C and bring to ambient temperature before use. Prepare fresh solution as needed.

A.7.4 Preparation of Standard Curve and Control Blank

Prepare fresh calibration standards for each analytical run by combining 360 uL of
rat control serum and 40 pL of the analytical standard working solution (see table
below) in laBeled 1.7-mL microtubes. Prepare control blanks and zero samples by
combining 360 pL of rat control serum with 40 uL of water. Vortex each for 60

seconds.
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Analytical Standard Dilution Table:

Standard # Volume Solution to uL control - Final Conc.
Spiked (uL) use serum (ug/mL)
10 40 A " 360 20
-9 40 B 360 16
8 40 C 360 8
7 40 D 360 4
6 40 E 360 2
5 40 F 360 1
4 40 G 360 0.5
3 40 H 360 0.25
2 40 1 360 01
1 40 J 360 0.05

A.7.5 Preparation of Other Solutions
0.25'M Sodium Carbonate/0.25 M Sodium Bicarbonate: Weigh 26.5 g of sodium

carbonate and 21 g of sodium bicarbonate and dissolve in approximately 900 mL of
HPLC-grade water. Transfer the solution to a 1000-mL volumetric flask and dilute
to the mark with HPLC-grade water. Mix the solution thoroughly. Store at ambient

temperature. Prepare a fresh solution every three months.

1'M Ammeonium Acetate: Add 7.7 g of ammonium acetate to a 100-mL volumetric
flask, dissolve in NANOpure water, and stir until completely dissolved. Dilute to the
mark with NANOpure water. Store at ambient temperature. Prepare a fresh solution

every three months.

2 mM Ammonium Acetate: Combine 2 mL of 1M ammonium acetate and 900 mL
NANOpure water in a 1000-mL volumetric flask; stir until completely mixed. Dilute
to the mark with NANOpure water. Store at ambient temperature. Prepare a fresh

solution every three months.
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10 M Sodium Hydroxide: Add 40 g of sodium hydroxide to a 100-mL volumetric
flask, dissolve in NANOpure water, and stir until completely dissolved. Dilute to the
mark with NANOpure water. Store at ambient temperature. Prepare a fresh solution

every three months.

1 M Sodium Hydroxide: Add 10 mL of 10 M sodium hydroxide to a 100-mL
volumetric flask. Dilute to the mark with NANOpure water; stir until completely

mixed. Store at ambient temperature. Prepare a fresh solution every three months.

05M Tetrabutylammonium Hydrogen Sulfate, pH 10: Weigh 16.98 g of

tetrabutylammonium hydrogen sulfate and dissolve in 40 mL of NANOpure water.

Adjusted the pH to 10.0 with 10 M and 1 M sodium hydroxide. Transfer the solution
- to a 100-mL volumetric flask and dilute to the mark with NANOpure water.

10:90 ‘Methanol:z mM Ammonium Acetate (Mobile Phase Eluent A): Add 100
mL of methanol and 900 mL of 2 mM ammonium acetate to a 1000-mL Pyrex bottle.
Mix the solution thoroughly and filter the solution through a 0.45 pM filter with a
vacuum flask. Store at ambient temperature. Prepare a fresh solution every three

months.

90:10 Methanol:2 mM Ammonium Acetate (Mobile Phase Eluent B): Add 900

- mL of methanol and 100 mL of 2 mM ammonium acetate to a 1000-mL Pyrex bottle.
Mix the solution thoroughly and filter the solution through a 0.45 uM filter with a
vacuum flask. Store at ambient temperature. Prepare a fresh solution every three

months.

A.8.0 PREPARATION OF QUALITY CONTROL SAMPLES

A.8.1 Preparation of Quality Control Stock Solutions
QC Stock Solution, PFOS (1 mg/mL): Weigh approximately 5 mg of PFOS (after

correction for purity) on a microbalance and transfer it to polypropylene vial. Dilute
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with the appropriate volume of methanol to yield a 1 mg/mL solution. Store the
solution at 4 °C and bring to ambient temperature before use. Prepare a fresh

solution every three months.

‘A.8.2 Preparation of Serum QC Samples

QC4 (Dilution QC, 100 pg/mL PFOS): Add 1000 uL. QC Stock Solution to a 10-
mL class “A” volumetric flask to yield a IOO-PglmL solution. Dilute to the mark
with control serum, cap and mix. Aliquots of approximately 0.2 mL are placed in

polypropylene vials and stored frozen at -20 °C.

QC3 (18 pg/mL PFOS): Add 450 nL QC Stock Solution to a 25'-mL class “A”
volumetric flask to yield a 18-ug/mL solution. Dilute to the mark with control
serum, cap _'and mix. Aliquots of approximately 0.5 mL are placed in polypropyléene
vials and stored frozen at -20 °C.

QC2 (6 pg/mL PFOS): Add 150 uL of QC Stock Solution to a 25-mL class “A”
volumetric flask to yield a 6-ug/mL solution. Dilute to the mark with control seruin,
cap and mix. Aliquots of approximately 0.5 mL are placed in polypropylene vials
and stored frozen at —20 °C.

QC1 (0.2 pg/mL PFOS): Add 111.1 pL of QC3 to a 10-mL class “A” volumetric
flask to yield a 0.2-pg/mL solution, Dilute to the mark with control serum, cap and
mix. Aliquots of approximately 0.5 mL are placed in polypropylene vials and stored

frozen at -20 °C.

A9.0 LIQUID-LIQUID EXTRACTION PROCEDURE

1. Prepare fresh calibration standards for each run according to Section A.7.4.
2. Thaw QC samples.
3. Prepare QC4 samples (diluted 1 in 10) in two steps:
a) Add 180 pL of control serum and 20 pL of QC4 into 1.7-mL microtubes and
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vortex. .
b) Aliquot 50 pL of diluted QC4 into labeled 16 x 100 mm polypropylene tubes.

4. - Aliquot 50 pL of each control blank, zero sample, calibration standard, and
quality control samples 1-3 into labeled 16 x 100 mm polypropylene tubes.
Standards and blanks are analyzed in duplicate. All QC samples are analyzed in
replicates of five. ,

5. Add 1 mL of 0.5 M tetrabutylammonium hydrogen sulfate, pH 10 to each tube.

6. Add 2 mL of 0.25 M sodium carbonate/0.25 M sodium bicarbonate to each tube.

7. Add 500 pL of the Internal Standard Working Solution to each tube (except
control blank, add 500 uL water).

8. Add 5 mL ethyl acetate to each tube.

9. Shake the tubes on a reciprocal shaker at medium speed for 20 minutes.

10. Centrifuge the tubes at 3000 rpm for 20 mirwutes at 20 °C.

11. Freeze the aqueous phase in an acetoﬁe/dry ice bath and keep the tubes in the
bath an additional 5 minutes.

12. Transfer the ethyl acetate layer to a fresh, labeled 13 x 100 mm polypropylene
tube. |

. 13. Evaporate the ethyl acetate layer to dryness in a TurboVap™ at approximately

20 °C under nitrogen. ’

14. Reconstitute the dried extracts in two steps:
Add 500 pL acetonitrile and vortex for 60 seconds.
Then add 500 pL water and vortex for 60 seconds.

15. Transfer 200 pL of the extract to a labeled polypropylene autosampler vial. .

A.10.0 INSTRUMENT CONDITIONS

HPLC Conditions:
Eluent (gradient) Mobile Phase A: 10:90 methanol:2 mM
ammonium acetate (v/v)
. Mobile Phase B: 90:10 methanol:2 mM

ammonium acetate (v/v)
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Time (min) %B
0 45
1.0 100
5 100
5.5 45%
8 Stop
Flow Rate 300 pL/min.
Autosampler Waters 717plus
Autosampler Temperature Ambient
Injection Volume 3toSuL
HPLC Column Keystone Betasil C,q, 5 um particle size, 2.1
. mm x 50 mm
HPLC Column Temperature Ambient
Typical Initial Column Pressure 90 bar
Autosampler Run Time 8.0 minutes
Analyte Representative Retention Time (minutes)
PFOS 3.1
Tetra-H-PFOS (IS) 29
Mass Spectrometer Conditions: |
Curtain Gas UHP Nitrogen
Nebulizer Gas UHP Nitrogen
TurbolonSpray™ Temperature 400 °C
TurbolonSpray™ Auxiliary Gas UHP Nitrogen at 8 L/min
Page 48 of 50 99VDIA01.MLDOC
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Tons Monitored:

Analyte 4 Ion Monitored Dwell Time
PFOS m/z = 499.0 500 ms
Tetra-H-PFOS (IS) m/z =427.0 500 ms
Tonization Mode Negative Ion

Ion Spray Voltage -3000V

Declustering Potential -35V
"MS Acquisition Time _ 5 minutes

Pause Time 2 ms

Calibrate the mass axis of the instrument by infuston of Rhodapex mass calibration
solution (Section A.5.0) at a flow rate of 10 uL/min. Optimize the sensitivity of the
instrument using an infusion of a 10 pg/mL solution of the analyte at 10 pnL/min into
a flow of 190 uL/min of mobile phase using the gradient condition at which the
analyte elutes from the LC column (100% eluent B). Mass spectral peak widths
should be approximately 0.6 amu at half-height.

One set of calibration standards was injected at the beginning and one set of
calibration standards was injected at the end of each analytical run (tray).

- A.11.0 CALCULATIONS

Calculated concentrations are based on peak area ratios of PFOS to Tetra-H-PFOS.
The peak area for the analyte ion is divided by the peak area for the corresponding

internal standard ion.

Data generated from samples in this study were acquired and integrated using

PE SCIEX software applications Sample Control (v. 1.3) and MacQuan (v. 1.4). The
validation data were formatted in the ABS laboratory information management
system (Watson, v.5.3.1.01). All data were rounded to no less than three significant
figures by ABS prior to reporting.
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Acceptance Criteria for Sample Analysis
Calibration standards: The coefficient of determination (r*) must be >0.98. At least
three-fourths of the individual calibration standard replicates will have deviations

within £15% from their nominal concentrations.

LLQ accepténce criteria: At least one replicate at the LLQ must exhibit a deviation
within £20% from its nominal concentration. If this criterion is not met, both
replicates are rejected and the standards at the next higher level are subjected to the

same test.

Quality control samples: At least two-thirds of the individual QC sample replicates
will have deviations within +15% from their nominal concentrations, with at least

one replicate at each QC concentration meeting this criterion.
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Summary and Conclusions

The concentration of perfluorooctanesulfonate (PFOS) was determined in rat serum
samples collected during the study #FACT-TOX-110 using a sensitive, specific, accurate,
and reproducible analytical method developed by Advanced BioAnalytical Services, Inc.,
Ithaca, NY.

Rat serum samples (50 uL) were extracted by a liquid-liquid extraction procedure to
isolate PFOS and the internal standard, 1H,1H,2H,2H-perfluorooctane sulfonic acid
(Tetra-H-PFOS). Following evaporation and reconstitution, sample extracts were
analyzed by turbo ion spray liquid chromatography/mass spectrometry (LC/MS) in the
negative ion mode,

All samples were successfully analyzed within six runs. The lower limit of quantitation
was 0.05 pg/mL for PFOS. The precision of this assay (RSD) as determined from the
analysis of quality control samples for PFOS was <6.90%. The precision of this assay
(RSD), as determined from the calibration standards for PFOS was <6.18%. The relative
error (RE) of the assay, as determined from the analysis of the quality control samples
ranged from 1.52 to 12.4%. The RE of the assay, as determined from the analysis of
calibration standards ranged from -4.62 to 10.3%.
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QAU STATEMENT
o~

Periodic inspections of the bioanalytical portion of study #FACT-TOX-110 wei-e
conducted by the Quality Assurance Unit of Advanced BioAnalytical Services (ABS) for
compliance with EPA GLP regulations (40 CFR Part 792).

The study was inspected on the following dates:

-~
25 June 1999; 6, 7, 8, 21 July 1999; 31 August 1999,
Results of the inspection were reported to ABS Management and Project Team Leader
on:
25 June 1999; 6, 7, 8, 21 July 1999; 31 August 1999,
Results of the inspections were reported to the Study Director on 2 September 1999.
-

Based on the inspections and the data reviewed, this report is a complete and accurate
representation of the data.

- 22&4‘44 m%& 2/J&2 93
Melissa Mapes, A.S. Date

Associate Auditor

-~
o~
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1. INTRODUCTION

1.1.  Study Description and Objective

The objective of this study was to determine the concentrations of
perfluorooctanesulfonate (PFOS) in rat serum samples collected during the study #FACT-
TOX-110, “Oral (Gavage) Pharmacokinetic Study of PFOS in Rats.” Rat serum samples
were analyzed using a liquid-liquid extraction and turbo ion spray liquid
chromatography/mass spectrometry (LC/MS) assay.

2. METHODS

2.1. Analytical Procedure(s)

PFOS concentrations were determined in rat serum according to the validated LC/MS
method (1). Serum samples (50 ul) were extracted by a liquid-liquid extraction
procedure using ethyl acetate to isolate PFOS and the internal standard (IS),
1H,1H,2H,2H-perfluorooctane sulfonic acid (Tetra-H-PFOS) from rat serum. Following
evaporation to dryness and subsequent reconstitution, sample extracts were separated by
reversed-phase chromatography on a 2 x 50 mm (5§ um) Betasil™ C,; column (Keystone
Scientific, Inc., Bellefonte, PA) with an initial mobile phase of 55% Eluent A (10:90
methanol:2 mM ammonium acetate) and 45% Eluent B (90:10 methanol:2 mM
ammonium acetate). PFOS concentrations were determined by turbo ion spray liquid
chromatography/mass spectrometry (LC/MS) in selected ion monitoring (SIM) mode.
The negative ions monitored were:

m/z = 499.0 for PFOS [M-K]
m/z = 427.0 for Tetra-H-PFOS [M-H]

Study sample concentrations were determined from a weighted (1/y?), quadratic
regression of peak area ratios (peak area of PFOS/peak area of Tetra-H-PFOS) versus
nominal concentration of ten calibration standards. The nominal concentrations of the

calibration standards were 0.05, 0.1, 0.25,0.5, 1, 2, 4, 8, 16, and 20 pg/mL PFOS.

The lower limit of quantitation (LLQ) for this assay was determined to be 0.05 pg/mL
PFOS. Quality control (QC) serum samples at three different concentrations (0.2, 6, and
18 ug/mL PFOS) were analyzed with each assay batch in replicates of four. Dilution QC
samples (QC4, 100 pug/mL) were prepared at each dilution that was used during a
particular assay and were analyzed with each assay batch in replicates of four as needed.

The acceptance criteria for calibration standards stipulated that the back-calculated
concentrations of at least three-fourths of the individual calibration standard replicates
must not deviate more than +15% from their nominal concentration (except at the LLQ).
At least one duplicate at the LLQ must exhibit a deviation within +20% of the nominal
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concentration . The coefficient of determination (r*) must be >0.98. The acceptance
criteria followed are in accordance with ABS Standard Operating Procedures.

The acceptance criteria for the quality control samples stipulated that at least two-thirds

_of the individual QC sample replicates must not deviate more than +15% from their

nominal concentrations. At least one replicate at each QC concentration must exhibit a
deviation within +15%.

A summary of the sample and assay information for study #FACT-TOX-110 is given in
Table 1.

2.2.  Assay Site

All samples were analyzed at Advanced BioAnalytical Services, Inc., Ithaca, NY.

2.3. Data Processing

The data were collected using turbo ion spray LC/MS selected ion monitoring (SIM) in
the negative ion mode. Peak areas were integrated by the PE SCIEX program MacQuan,
version 1.4, residing on a Macintosh computer. Following peak area integration, the

results tables from MacQuan were saved as text files and uploaded to the ABS file server -

where a weighted (1/y*) quadratic regression was performed using the software package
Watson (v 5.3.1.01 PSS, Inc., Wayne, PA 19087). Calculations were performed on
unrounded numbers. All calibration standard and QC results were rounded to no less than
three significant figures before reporting.

3. RESULTS

3.1. Assay Performance

The performance of the assay for PFOS as determined from the analysis of daily quality
control samples is documented in Table 2. The inter-assay precision (RSD) of quality
control samples ranged from 2.37 to 6.90% for PFOS. There was no marked inaccuracy
in the results from these quality control samples; the relative error (RE) ranged from 1.52
to 12.4%.

The performance of daily calibration curves is documented in Table 3. The inter-assay
precision (RSD) of the standards ranged from 1.70 to 6.18% for PFOS. There was no
marked inaccuracy in the results from these standards; the relative error (RE) ranged
between -4.62 to 10.3%.
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The slope, y-intercept, and coefficient of determination (r*) for each analytical run are
presented in Table 4. The 1* values ranged from 0.9955 to 0.9965 for PFOS in rat serum.

All ABS personnel assigned to analyze samples for this project were required to
successfully extract quality control (QC) samples and calibration standards. Results of
the extraction were reviewed by a trained analyst against the pre-defined acceptance
criteria for this assay. Results are maintained in the study records of ABS.

3.2. Analytical Results for Study #FACT-TOX-110

PFOS concentrations in rat serum from Study #FACT-TOX-110 are presented in Tables 5
through 9. All data were rounded to no less than three significant figures before reporting
in Tables 5 through 9. Study samples requiring repzat analysis for Study #FACT-TOX-
110 are presented in Table 10.

4. SUMMARY AND CONCLUSIONS

The concentration of PFOS was determined in rat serum samples collected during the
study #FACT-TOX-110.

PFOS was isolated from serum by a liquid-liquid extraction procedure and determined by
LC/MS.

The quality of the determinations was satisfactory throughout. The LLQ was 0.05 pg/ml,
PFOS. The precision of the assay, as determined from the analysis of quality control
samples was £6.90% for PFOS.

5. DATA RETRIEVAL

The calculated concentration data from the analysis of rat serum samples for Study
#FACT-TOX-110 are maintained on file in the archives of the Advanced BioAnalytical
Services, Inc., Ithaca, NY in ABS Notebook 2324,

6. REFERENCES

1. Advanced BioAnalytical Services Validation Report 99VDJA01. MI.DOC.
Method Validation for the Quantitation of Perfluorooctanesulfonate (PFOS) in
Rat Serum by Turbo Ion Spray LC/MS. David J. Anderson, M.S. Amie J. Prince,
B.S., and Holly D. Ross, M.S. 26 August 1999.

ADVANCED
BIOANALYTICAL Page 8 of 24 99ADJA02.MI.DOC

SERVICES, INC.

3M Environmental Laboratory ‘ Page 229



3M Medical Department Study: T-6295.12

7. TABLES

~ Table 1:

Species/Matrix:

- Sample Collection and Storage Information:

Anticoagulant/Stabilizer:
Reported Sample Collection Dates:

Dates Received at ABS:
Storage Temperature at ABS:

Assay Information:

Analyte:

-~

N

o~

=,

Assay Period:

Analytical Standard:

Lot No:
Source:

Internal Standard:

Lot No:
Source:

Calibration Range:

Regression Method:
Weighting Factor:

Lower Limit of Quantitation:
Upper Limit of Quantitation:

Analytical Report: FACT TOX-110
LRN-U2849

Summary of Sample and Assay Information for Protocol FACT-TOX-

Rat/Serum

None _

27 December 1998 to
22 January 1999

16 June 1999

-20°C

29 June 1999 to
8 July 1999

Potassium
perfluorooctanesulfonate
(PFOS)

PFOS
171
M

1H,1H,2H,2H-
perfluorooctane sulfonic acid
(Tetra-H-PFOS)

59909

3M

quadratic
1y

0.05 pg/mL
20 pg/mL
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Table 2: Inter-Assay Precision and Accuracy for PFOS Quality Control
Samples in Rat Serum for Study #¥FACT-TOX-110
PFOS Concentration (ug/ml.)
RunNo. | QC1 QC2 | QC3 QC4 QC4 QC4
0.2 6 18 100 100 100
(1 in 10 Dilution) | (1 in 20 Dilution) [(1 in 30 Dilution)
- 1 0.178 6.18 15.9 NA NA NA
0.183 6.40 17.3 NA NA NA
0.177 6.32 17.3 NA NA NA
0.187 6.32 17.3 NA NA NA
3 0.210 6.24 17.9 NA NA NA
- 0.215 5.79 17.2 NA NA NA
0.211 5.99 17.8 NA NA NA
0.211 5.87 17.9 NA NA NA
4 0.225 6.14 18.1 116* NA NA
0.221 6.09 18.4 110 NA NA
. 0.222 6.11 18.2 110 NA NA
0.220 6.19 18.2 113 NA NA
-5 0.220 6.14 19.0 NA 116* NA
0.218 6.31 18.1 NA 112 NA
0.218 6.27 18.5 NA 107 NA
- 0.214 6.42 18.7 NA 114 NA
6 0.225 6.22 19.1 NA 108 NA
0.222 6.15 19.5 NA 111 NA
0.218 6.39 19.8 NA 111 NA
0.219 6.27 19.3 NA 111 NA
~ 7 0.221 6.11 18.6 NA NA 106
: 0.212 6.15 19.2 NA NA 104
0.215 6.17 18.5 NA NA 100
.| 0.218 6.80 18.8 NA NA 100
Mean 0.212 6.21 18.3 112 111 103
. RSD (%) | 6.90 3.17 4.84 2.37 2.55 2.73
" RE 580 | 3.50 | 1.52 12.4 11.2 2.54
RSD = (SD/Mean) x 100%
RE = [(Mean-Nominal)/Nominal] x 100%
NA: Not applicable
- *Individual replicate exceeds 15% acceptance criterion.
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Table 3: Inter-Assay Precision and Accuracy for PFOS Calibration Standards in Rat Serum for Study
#FACT-TOX-110
PFOS Concentration (ug/mL)
Run No. STD1 STD2 STD3 STD4 STD5 STD6 STD7 STDS8 STD9 | STDI10
0.05 0.1 0.25 0.5 1 2 4 8 16 20
1 0.0473 | 0.0981 0.246 0.466 0.888 2.06 441 7.78 16.5 19.8
0.0552 | 0.0985 0.261 0.507 0.997 2.11 4.48 7.80 15.5 20.0
3 0.0467 | 0.0985 | 0.237 0.488 1.00 2.08 4.26 8.00 15.1 20.0
0.0545 0.108 0.251 0.448 0.924 2.21 449 8.07 15.7 20.5
4 0.0521 0.103 0.231 0.498 0.975 2.16 422 7.83 15.9 20.6
0.0474 [ 0.108 0.241 0.500 0.928 2.07 452 7.62 15.7 19.7
5 0.0499 | 0.0983 | 0.234 0.450 0.944 222 4.44 7.90 15.8 20.0
0.0526 | 0.100 0.250 0.489 0.989 2.20 438 7.86 15.4 20.2
6 0.0464 | 0.102 0.252 0.473 0.953 2.17 442 7.90 16.0 20.6
0.0530 | 0.108 0.248 0471 0.938 2.09 430 7.65 15.5 19.7
7 0.0501 0.100 0.266 0.476 0.958 2.15 4.54 7.91 16.1 20.2
0.0528 | 0.0905 0.256 0.478 0.948 2.00 447 7.64 15.8 19.7
Mean 0.0507 | 0.101 0.248 0.479 0.954 2.13 441 7.83 15.8 20.1
RSD (%) 6.18 5.05 4.35 3.89 3.52 324 2.32 1.80 228 1.70
RE 1.33 1.05 -0.887 -4.27 -4.62 6.31 10.3 -2.14 -1.51 0.467

RSD = (SD/Mean) x 100%
RE = [(Mean-Nominal)/Nominal] x 100%
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110

LRN-U2849
Table 4: Calibration Curve Statistics for the Determination of PFOS in Rat
Serum for Study #FACT-TOX-110
~
Run No. Quadratic Linear Intercept Coefficient of
Coefficient (A)| Coefficient (B) (9] Determination
@)
1 -0.0009199 0.1354 0.001580 0.9960
- 3 -0.0005189 0.1328 0.002324 0.9955
4 -0.0005052 0.1334 0.0004498 0.9965
5 -0.0003195 0.1137 0.0009957 0.9958
6 -0.0004256 0.1119 0.0001798 0.9963
7 -0.0003264 0.1117 0.0001116 0.9959
o Mean -0.0005026 0.1232 0.0009401 0.9960
y =Ax* + Bx + C, weighted 1/y*
-~
-~
-
m g%fﬁﬁ%?nc AL Page 12 of 24 99ADJA02.MLDOC
- SERVICES, INC.
3M Environmental Laboratory Page 233



"y

AI0jBIOGET [BJUSWIUONAUT INE

‘ONI 'S301InA"3S
IVOILAIVNYQIg
A3aoNvAQVY

vee obed

-
-
e
‘¥
-
‘-
-
e
-

Table 5: Concentrations of PFOS in Rat Serum Samples from Study #FACT-TOX-110 Following the 0 mg/kg Dose

Sampling PFOS Concentration (ug/mL)
Time Rat Number*
(day) | 19501 19502 19503 19504 19504F 19505 19505F 19506 19506F 19507
0 0.112 0.0701 0.0607 0.0514 NS 0.0550 NS 0309 NS 0.0545
0397 0.0535 NS 0.0926 NS 0.0514 NS 0219 NS 0.0586
15 0.0803 0.0690 NS <LLQ[0.0432]<(0.05) NS 0.0609 NS 0199 NS 0.0648
21 NS NS NS <LLQJ0.0258]<(0.05) 0.0845 <LLQ[0.0353]<(0.05) 0.0880 0.0820 0.267 <LLQ[0.0247]<(0.05)

<LLQ = Less than the Lower Limit of Quantitation (0.05 pg/mL).
*Rat Number with "F" indicates fetal sample.
NS: No sample.

Page 13 of 24 99ADJA02.MIL.DOC

Z1°6629-1 Apnis uewseda( {eolpay NE

6V8ZN-NHT
0L1-XOL1 10V4 :Hodey (eondieuy



Alojeloge [ejuswuonAug NE

a3aIoNvAQv

‘TNI'SIATNNLIZS
AvIOlLATYNYOI8

Geez abed

S

-
-

S
-
e
-
A
-

Table 5: (Continued) Concentrations of PFOS in Rat Serum Samples from Study #FACT-TQX-110 Following the

0 mg/kg Dose

Sampling Time
(day)

PFOS Concentration (pg/mlL)

Rat Number*

19509 19509F 19510 19511 19512 19512F

0
7
15
21

<LLQ[0.03951<(0.05)
NS  <LLQ[0.0454]<(0.05)

<LLQ[0.0483]<(0.05) NS 0.0664 0.0619 <LLQ[0.0449]<(0.05) NS
<LLQ[0.0481]<(0.05) NS 0.0636 0.250 0.197 NS
<LLQ[0.0458]<(0.05) NS 0.0614 0.176 0.238 NS
<LLQ[0.0269]<(0.05) 0.102 NS NS 0.0833 0219

<LLQ = Less than the Lower Limit of Quantitation (0.05 pug/mL).

*Rat Number with "F" indicates fetal sample.
NS: No sample.
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Table S: (Continued) Concentrations of PFOS in Rat Serum Samples from Study #FACT-TOX-110 Following the

0 mg/kg Dose
PFOS Concentration (ug/mL)
Sampling Time Rat Number*
(day) 19513 19514 19515 19516 19516F

0 0.0527 <LLQ[0.0500]<(0.05) <LLQ[0.0443]<(0.05) 0.0559 NS

<LLQ[0.0345]<(0.05) 0.0784 <LLQ[0.0488]<(0.05) <LLQ[0.0447]<(0.05) NS
15 <LLQ[0.04621<(0.05) 0.0648 0.0581 <LLQ[0.0328]<(0.05) NS
21 NS NS NS <LLQ[0.0206]<(0.05) 0.165

<LLQ = Less than the Lower Limit of Quantitation (0.05 pg/mL).
*Rat Number with "F" indicates fetal sample.
NS: No sample.
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Table 6: Concentrations of PFOS in Rat Serum Samples from Study #FACT-TOX-110 Following the 0.1 mg/kg Dose

Sampling Time
(day)

PFOS Concentration (ug/mL)

Rat Number*

19518 19518F 19519 19519F 19520 19521 19521F 19522 19523 19523F 19524

0
7
15
21

*Rat Number with "F" indicates fetal sample.

NS: No sample.

NS 9.73
NS NS
NS NS
8.52 NS
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Table 6: (Continued) Concentrations of PFOS in Rat Sernm Samples from Study #FACT-TOX-110 Following the

0.1 mg/kg Dose

PFOS Concentration (pg/mL)

Sampling Time

Rat Number*

(day)  |19524F 19525 19526 19527 19528 19528F 19529 19529F 19530 19531 19532

0 NS 120 9.48

NS  9.62 11.2

15 NS 100 11.7
21 103 NS NS

120 100 NS 116 NS 848 910 10.6
878 7.80 NS 103 NS 7.65 7.57 10.1
878 804 NS 731 NS 11.8 104 9.66
NS 6.19 108 3.04 104 NS NS NS

*Rat Number with "F" indicates fetal sample.
NS: No sample.
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Table 7: Concentrations of PFOS in Rat Serum Samples from Study #FACT-TOX-110 Following the 0.4 mg/kg Dose

PFOS Concentration (ug/mL)
Sampling Time Rat Number*
{(day) 19533 19533F 19534 19534F 19535 19536 19536F 19537 19538 19539 19540 19541

0 539 NS 469 NS 501 38.6 NS 56.6 465 452 429 444
443 NS 500 NS 56.6 36.6 NS 584 481 446 458 NS
15 473 NS 561 NS 482 43.3 NS 507 535 372 486 NS
21 204 425 205 414 NS 16.2 322 NS NS NS NS NS

*Rat Number with "F" indicates fetal sample.
NS: No sample.
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Table 7: (Continued) Concentrations of PFOS in Rat Serum Samples from Study #FACT-TOX-110 Following the
0.4 mg/kg Dose

PFOS Concentration (ug/mL)
Sampling Time Rat Number*
(day) 19542 19543 19543F 19544 19545 19546 19546F 19547 19548

0 453 463 NS 458 479 435 NS 422 576

7 406 461 NS 428 NS 465 NS 422 60.0
15 440 439 NS 491 NS 473 NS 433 580
21 NS 230 341 NS NS 358 484 NS 657"

*Rat Number with "F" indicates fetal sample.
NS: No sample.
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Table 8: Concentrations of PFOS in Rat Serum Samples from Study #FACT-TOX-110 Following the 1.6 mg/kg Dose

PFOS Concentration (pg/mL)
Sampling Time Rat Number
(day) 19549 19550 19551 19552 19553 19554 19555 19556 19557 19558 19559 19560
0 166 200 184 165 182 203 166 199 198 196 171 200
7 NS 216 NS NS 160 189 195 186 NS 171 160 171
15 NS 160 NS NS 135 176 225 202 NS 164 192 215
21 NS NS NS NS NS NS NS 251 NS NS 237 79.4
NS: No sample.
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Table 8: (Continued) Concentrations of PFOS in Rat Serum Samples from Study #FACT-TOX-110 Following the

1.6 mg/kg Dose
PFOS Concentration (pg/mL)
Sampling Time Rat Number*
(day) 19560F 19561 19562 19562F 19563 19564
0 NS 193 185 NS 163 185
NS 181 179 NS 168 169
15 NS 219 142 NS 183 159
21 131 NS 63.7 102 NS NS

*Rat Number with "F" indicates fetal sample.
NS: No sample.
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Table 9: Concentrations of PFOS in Rat Serum Samples from Study #FACT-TOX-110 Following the 3.2 mg/kg Dose

PFOS Concentration (ug/mL)
Sampling Time Rat Number*
(day) 19565 19566 19567 19568 19568F 19569 19569F 19570 19571 19571F 19572 19572F

0 370 337 366 339 NS 334 NS 351 348 NS 357 NS

392 280 327 340 NS 323 NS 337 371 NS 305 NS

15 345 311 294 336 NS 314 NS 269 308 NS 317 NS
21 NS NS NS 241 228 142 176 NS 165 166 123 166

*Rat Number with "F" indicates fetal sample.
NS: No sample.
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Table 9: (Continued) Concentrations of PFOS in Rat Serum Samples from Study #FACT-TOX-110 Following the
3.2 mg/kg Dose '

PFOS Concentration (ug/mL)
Sampling Time Rat Number*
(day) 19573 19574 19575 19576 19577  19577F 19578 19579 19579F 19580

364 365 413 383 417 NS 373 387 NS 378

0

7 343 393 387 NS 395 NS NS 399 NS 357
15 317 299 284 NS 361 NS NS 386 NS 323
21 NS NS NS NS 221 226 NS 186 181 NS

*Rat Number with "F" indicates fetal sample.
NS: No sample.
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Table 10: Repeat Analysis of Rat Serum Samples from Study #FACT-TOX-110

Z1's629-1 Apnis juswiedaq [eolPe NIE

Rat  Treatment Time Original Original Reason Reassay Reassay Reported Reason for
Number Conc. Curve for Conc. Curve Conc. Reported
pg/ml Number Reassay  pg/ml Number ug/ml Conc.
19565 5 Day7 >ULQ-428.6743>(400) 6 1 392 7 392 1
19565 5 Day 15 >ULQ-440.2439>(400) 6 1 345 7 345 1
19567 5 Day0 >ULQ-402.0010>(400) 6 1 366 7 366 1
19574 5 Day7 >ULQ-404.8033>(400) 6 1 393 7 393 1
19575 5 Day 0 >ULQ-436.6951>(400) 6 1 413 7 413 1
19577 5 Day0  >ULQ-407.5918>(400) 6 1 417 7 417 1
19579 5 Day 0  >ULQ-403.4253>(400) 6 1 387 7 387 1
>ULQ: Greater than the Upper Limit of Quantitation.
REASONS FOR REASSAY:
1). Run 6 concentration exceeded calibration range.
REASONS FOR REPORTED CONC:
1). Run 7 concentration within calibration range.
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ADDENDUM

Addition of Study Director signature on the Signature Page. The signature page of
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REASON FOR ADDENDUM

Original GLP report requires the signature of the Study Director.
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“Centre Analytical Laboratories, Inc. (Centre)
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3M Toxicology Services - Medical Department

3M Center, Building 220-2E-02
St. Paul, MN 55144-1000

PROJECT IDENTIFICATION

Sponsor Protocol Number: FACT-TOX-110
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Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

Centre Study Number 023-016, entitled “Oral (Gavage) Pharmacokinetic Study of PFOS
in Rats,” conducted for 3M Environmental Toxicology Services — Medical Department,
was performed in compliance with US FDA Good Laboratory Practice Standards (21
CFR 58) by Centre Analytical Laboratories, Inc. with the following exceptions:

1. The reference substances (analytical standards) used in this study (PFOS
and THPFOS) have not been characterized under 21 CFR 58.105

2. The automated data collection systems used in this study are not fully
compliant with 21 CFR 58.130(¢).

At/ f G

FOA ENAKINA WIUAEmErnNe -0 - o
Enaksha Wickremesinhe, Ph.D* ' Date
Principal Investigator

Centre Analytical Laboratories, Inc.

*No longer employed at Centre. However, facility management, Rick Grazzini will be
signing in the principal investigator’s stead.

Marvin T Case, Ph.D. " Date
Study Director

3M Toxicology Services

Centre Analytical Laboratories, Inc. ‘ ~ Page20f103

3M Environmental Laboratory ' Page 250
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Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

QUALITY ASSURANCE STATEMENT

Centre Analytical Laboratories’ Quality Assurance Unit reviewed Centre Study Number
023-016, entitled, “Oral (Gavage) Pharmacokinetic Study of PFOS in Rats”. All phases
were reviewed for conduct according to Centre Analytical Laboratories’ Standard
Operating Procedures, the Study Protocol, and all applicable Good Laboratory Practice
Standards. All findings were reported to the Study Director and to management.

Date Reportedto ~ Date Reported to

Date Centre Study Director and
Phase Inspected Management  Sponsor Management

1. Protocol Review 5/17/00 6/1/00 7/14/00
2. Extraction 6/27/00 7/11/00 7/14/00
3. Raw Data Review 7/10,13,14,20/00 7/29/00 8/25/00
4. Draft Report 8/3-4/00 8/15/00 8/25/00

Review
5. Final Report 9/8/00 9/11/00 9/11/00

Review

UL 8 sr i e D20 13/1§ Jee

Naomi Lovallo Date

Quality Assurance Auditor
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Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

CERTIFICATION OF AUTHENTICITY

This report, for Centre Study Number 023-016, is a true and complete representation of
the raw data for the study.

Submittedby: = Centre Analytical Laboratories, Inc.
3048 Research Drive
State College, PA 16801
(814) 231-8032

Principal Investigator; Centre:
el 4. Yy '
/ﬂ /l Vican M-or- v
oL ENGILUA W) (KREMIESIWHE
Enaksha Wickremesinhe, Ph.D.* Date

Group/Team Leader
Centre Analytical Laboratories, Inc.

*No longer employed at Centre. However, facility management, Rick Grazzini will be
signing in the principal investigator’s stead.

Centre Analytical Laboratories, Inc. Facility Management:

QA /4, /%M /4/9/2

ohn Flaherty / Date
Laboratory Manager
Centre Analytical Laboratories, Inc.

Study Director, 3IM:

Meone: TCue 23 o.f 2100

Marvin T. Case, Ph.D. Date
3M Toxicology Services
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Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

'STUDY IDENTIFICATION

Oral (Gavage) Pharmacokinetic Study of PFOS in Rats

SPONSOR PROTOCOL NUMBER: FACT-TOX-110

TYPE OF STUDY: Oral (Gavage) Phannacokine;ic

TEST SYSTEM: " Rat Feces

TEST MATERIAL: ' Perfluorooctane sulfonic acid potassium sait
(T-6295)

SPONSOR: - 3M Toxicology Services — Medical Department

3M Center, Building 220-2E-02
St. Paul, MN 55144-1000

STUDY DIRECTOR: From 6/10/99 to 2/10/00:
Kris Hansen, Ph.D.
- 3M Environmental Technology and Safety Services
Phone: (651) 778-6018 .

From 2/10/00 to Present:
Marvin T. Case, D.V.M., Ph.D.
3M Toxicology Services
Phone: (651) 733-5180

TESTING FACILITY: Centre Analytical Laboratories, Inc. _
' 3048 Research Drive
State College, PA 16801

PRINCIPAL INVESTIGATOR Enaksha Wickremesinhe, Ph.D.
Centre Analytical Laboratories, Inc.
Phone: (814) 231-8032

ANALYTICAL PHASE | Study Initiation Date: 06/10/99
TIMETABLE: Analytical Start Date; 06/09/00
Analytical Termination Date; 07/01/00
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PROJECT PERSONNEL

The Study Director for this project was Marvin T. Case at 3M Toxicology Services and
the Principal Investigator for this project at Centre Analytical Laboratories, Inc. was
Enaksha Wickremesinhe. The following personnel from Centre Analytical Laboratories,
Inc., were associated with various analytical phases of the study: ‘

Name ) Title

Enaksha Wickremesinhe Group/Team I.Eader
Emily Stauffer . Scientist
Karen Smith . Scientist

" Tiffany Proctor Technician
Rickey Keller Sample Custodian
Lawrence Ord - Sample Custodian
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1.0 SUMMARY

The purpose of this study was to analyze residues of perfluorooctanesulfonate (PFOS) in
rat feces as specified in 3M Protocol FACT-TOX-110. The analytical method used for
this study was entitled, “Determination of Fluorochemical Residues in Monkey/Rat Feces
by LC/MS/MS, revision 2” (Centre method number: 00M-023-003, revision 2).

The limit of quantification for PFOS in rat feces was 10 ppb.

Residues (corrected for purity) ranomg from non-detected levels to 59386.8 ppb were
found in the rat feces samples.

Fortification recoveries ranged from 71-128% with an average of 98% and relative
standard deviation of 15%.

2.0 OB CTIVE

The objective of this study was to determine levels of perfluorooctanesulfonate (PFOS) in
specimens of feces of rats using the analytical method entitled “Determination of
Fluorachemical Residues in Mankey/Rat Feces by LC/MS/MS, revision 2.”

3.0 INTRODUCTION

This report details the results of the residues of PFOS detected in rat feces, using the
analytical method entitled, “Determination of Fluorochemical Residues in Monkey/Rat
Feces by LC/MS/MS (revision 2).” Complete detzils of the analytical methodology can
be found in Appendix B.

The study was initiated on June 10, 2000, when the study director signed the protocol
FACT-TOX-110 Amendment #4. The complete protocol and amendments can be found
in Appendix A. The analytical start date was June 9, 2000, and the analytical termination
date was July 1, 2000.

4.0 TEST SYSTEM

The 250 rat feces samples analyzed in this study were received frozen on dry ice from 3M

Environmental Laboratory St. Paul, MN on May 26, 2000 and stored frozen upon receipt.

The samples were then logged in on May 31, 2000 by Centre personnel and transferred to
~ different frozen storage locale

The control rat feces used for standards and blanks was purchased from Lampire
Biological Laboratories, Inc., Pipersville, PA and received at Centre frozen on dry ice on
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May 4, 2000 and June 22, 2000, logged in by Centre personnel and placed in frozen
storage (<-10°C). '

Sample login and chain of custody information can be found in the raw data package
associated with this study. Storage records will be kept at Centre Analytical Laboratories,
Inc. and a true copy of the storage records can be found in the raw data package
associated with this study. :

5.0 REFERENCE MATERIAL

The - analytical standard PFOS (as the potassium salt) was received at Centre on
November 12, 1999 and the surrogate standard TIIPFOS was received on December 3,
1999 from 3M Environmental Technology and Services. Characterization of the
reference material PFOS was. performed on August 31, 2000 at Centre and
documentation can be found in raw data package associated with this report.

The available information for the reference materials is listed below. The reference
materials were stored at room temperature,

Compound Centre Control No. Batch No. Purity (%) Expiration Date
PFOS 99-023-002 217 86.2 08/31/01
THPFOS 99-023-011 53406 NA 01/01/10

" Molecular structures of PFOS and THPFOS are given below.

PFOS
Chemical Name: Perfluorooctane sulfonate

Molecular weight: 499 (CgF17SO5")
0

CaFw‘S 0"

Note: The neutral molecule and standard form from which PFOS (anion) is
derived, is potassium perfluorooctane sulfonate {CgF17SO3K], molecular weight
538.

THPFOS ,
Chemical Name: 4-H, perfluorooctane sulfonic acid
. Molecular weight: 428

1-H, 1-H, 2-H, 2-H, C{F12SO:H

Centre Analytical Laboratories, Inc. Page 12 of 103
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6.0 EXPERIMENTAL DESIGN

Samples were extracted according to group number and sampling day. Each set of
samples contained two matrix blanks, two matrix blanks spiked with the surrogate |
standard (zero blank), two matnx spikes, and 12 - 16 samples.

The extracts were analyzed by LC/MS/MS. Samples with resuiues outside the linear
range of the calibration curve were dxluted and re-analyzed.

7.0 DESCRIPTION OF ANALYTICAL METHOD

Analytical method entitled “Determination of Fluorochemlcal Resxdues in Monkey/Rat
Feces by LC/MS/MS (Revision 2)” was used for this study.

7.1 Extraction Procedure

One gram + 0.05 of sample was weighed into 20 mL polypropylene scintillation vials and
fortified (if necessary) using disposable micropipettes. Ten mL of acetonitrile was added
to the vial, capped tightly, and placed on a wrist-action shaker for ~ 30 min. The samples
were filtered through a glass acrodisc filter. The filtered extract was passed through a
conditioned carbon SPE column and collected. The columns were then eluted with ~10
mL acetonitrile followed by ~20 mL 90:10 acetenitrile:2% ascorbic acid in methanol.
The combined extracts were evaporated down to aimost dryness with a rotary evaporator
and then re-constituted with methanol, making final volume 2 mL. The samples were
analyzed using electrospray LC/MS/MS.

7.2 Preparation of Standards and Fortification Solutions

Standard solutions were prepared on May 3, 2000 as specified in Centre Analytical
Laboratories’ analytical method entitled, “Determination of Fluorochemical Residues in
Monkey/Rat Feces by LC/MS/MS (Revision 2).” An individual stock standard solution
of PFOS was prepared at a concentration of 100 pg/mL by dissclving 10 mg of the
standard (corrected for salt purity only) in methanol. From this solution, a 10 ug/mL
fortification standard solution was prepared by taking 10 mL of the stock and bringing the
volume up to 100 mL with methanol. Also, a stock standard of THPFOS was prepared at
100 pg/mlL by dissolving 10 mg of the standard in methanol. An individual 10 pg/mL
solution of THPFOS was prepared in the same fashion described above.

A 2.5 pg/mL fortification standard of PFOS was prepared by taking 25 mL of the 10
Hg/mL solution of PFOS -and bringing the volume up ta 100 mL with methanol. An
individual fortification solution of THPFOS was prepared in the same manner. A
0.5 pgmL PFOS standard was prepared by taking 20 mL of the 2.5 pg/ml PFOS
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standard and bringing to 100 mL with methanol. To make the 0.1 pg/ml PFOS
fortification standard, 20 mL of the 0.5 pg/mL of PFOS was brought to 100 mL with
methanol. ’

Calibration standards were processed through the extraction procedure, identical to the
samples. The fortification of the standards before extraction was done according to the
following table:

Conc. of PFOS Fortification =~ Weight of Fort. Level of Vol. of

Fortification Volume (L)  Control  Extracted  Surrogate
Solution ‘ Sample (g)  Calibration  Standard*
(pg/ml) _ +0.05 Standard  added (uL)

- {pob)

0.1 100 - 10 10 200
0.1 200 1.0 20 200
Q.5 100 1.0 50 200
0.5 200 1.0 100 200
2.5 100 1.0 250 . 200
2.5 s 200 1.0 500 200

* 2.5 ug/ml THPFOS fortification solution.

The stock standard solution and all fortification and calibration standard solutions were
stored in a refrigerator (4° + 2°C) when not in use. Documentation of standard
preparation and extraction can be found in the raw data associated with this report.

7.3 Chromatography

Quantification of PFOS. and THPFOS was accomplished by LC/MS/MS analysis using
electrospray LC/MS/MS. The retention times of PFOS and THPFOS were ~ 5.2 min. and
~ 5.0 min., respectively, with no significant interfering peaks in the control matrices

corresponding to either of the analyte retention times.

7.4 Instrument Sensitivity

The smallest standard amount injected during the chromatographic run was equivalent to
5 ng/mL of PFOS and 250 ng/mL of THPFOS in the rat feces matrix.

7.5 Description of Instrument and Operating Conditions

A Micromass Quattro Ultima LC/MS/MS coupled to a Hewlet Packard HPLC system
was used. Data acquisition and processing were performed using Masslynx 3.4 software.
Detailed operating conditions are listed below:
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Instrument: Micromass Quattro Ultima
ELECTROSPRAY ION SOURCE; :
Capillary: 3.0 kV Hexapole 2: 0.3 V
Hexapole 1: 0.1V - Source Block Temp.: 100°C
Apernture 1: 0.2V Desolvation Temp.: 350°C
ANALYZER: '
LMRes 1: 105V LMRes2:13.0V
HMRes 1: 105V HMRes 2: 13.0V
IEnergy 1: 1.0V IEnergy 2: 2.0V
Entrance: -2V Multiplier: 650 V -
Exit:2V ' '

GAS FLOWS AND PRESSURE:
: Desolvation N, Flow Rate: ~650 L/hr
Nebuliser N, Flow Rate: ~150 L/hr
Gas Cell Pressure: ~0.003 mbar

Computer: COMPAQ Professional Workstation AP200

Software: . Microsoft Windows NT: Version 4 Build 1381: Service Pack 5
~ Micromass Limited: Masslynx 3.4 Build 004

HPLC Equipment:  Hewlett Packard (HP) Series 1100

HP Binary Pump -~ HP Vacuum Degasser
HP Autosampler HP Column Oven
HPLC Column: Genesis C-8,5cmx 2.l mmi.cl. x4 p

Column Temperature: 35°C
Mobile Phase (A) : 2 mM Ammonium Acetate in Type | Water
Mobile Phase (B) : Methanol

Gradient: :
Time (min) % A % B Flow Rate (mL/min)

0.0 60.0 40.0 0.3
0.4 60.0 40.0 0.3
1.0 10.0 90.0 0.3
7.0 10.0 90.0 0.3
135 0.0 100.0 0.3
10.5 0.0 100.0 0.4
11.0 60.0 40.0 0.4
14.5 60.0 40.0 0.4
15.0 60.0 40.0 Q.3

Injected Volume: 10pL

- -Tons monitored ;

Analyte Transition Dwell (secs) Coll Energy (eV) Cone (V)

- Monitored
PFOS 499 — 99 02 43 76
THPFOS 427 — 80 02 35 ' 34
Centre Analytical Laboratories, Inc. Page 15 of 103
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7.6 Quantitation and Example Calculation

Ten microliters of sample or extracted calibration standard was injected into the
LC/MS/MS. The peak area was measured and the standard curve was generated (using
1/x weighted linear regression) by Masslynx software using six concentrations of
standards. The surrogate standard, THPFOS, was only used to monitor the efficiency of
the extraction procedure and was not used for quantitation of PFOS. The residue
concentration in rat feces was determined using the following equations:

eqations 1 and 2 were used to calculate the amount of analyte found (in ppb, based on
peak area) using the standard curve generated by the Masslynx software program.

Equation 1; .
Analyte found (ng/mL) = (Peak area - intercept)
slope
Eguation 2;

Analyte found (ppb) = (analyte found (ng/mL) x final vol. (mL) x DF)

: sample wt. (g)
where DF = dilution factor.

For samples fortified with known amounts of analytes prior to extraction, use Equation 3
to calculate the percent recovery.

Equation 3;
Recovery (%) =
[analyte found (ng/mL)x final vol. (mL)x DF] 100
analyte added (ng)
Equation 4:

This calculation was only performed on actual samples and not QC recoveries.

Corrected analyte found (ppb) = analyte found (ppb) X % purity
% purity for PFOS lot 217 = 86.9% (0.859)

An example of a calculation using an actual sample analyzed with extracted standards

follows:
Rat feces sample Centre ID 0004127 Spk A (Set: 062700A), fortified at 100 ng with
PFQOS.
Where:
peak area = 32320
intercept = 2653.87
slope = 595.935
dilution factor = 1
Centre Analytical Laboratories, Inc. Page 16 of 103
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ng added (fort level) = 100
final vol. = 2mL
sample wt. = 101 g
From equation1: .
Analyte found (ng/ml) = [32320-2653.87]
595.935
= 498 ng/mL.
From equation 2: :
Analyte found (ppb) = [49.8x2ml x1]
101 g
= 98.6 ppb

From equation 3:
% Recovery

(49.8 ng/ml x 2 mL x 1) x 100
100 ng

100%

Note: This example calculation was done using rounded numbers, and therefore
may be slightly different from the values shown in the RAW DATA.

The amount of surrogate standard THPFOS found was calculated using the following
equation: ’

Analyte found (ng/mL): peak area

mean response factor

Other statistical methods used in analyzing this data.were:

1=]

i(x, —;)2 n
_— ' Mean:}:h
n-1 ‘ n

Standard Deviation =

Relative Standard Deviation (RSD or Coefficient of Variation (CV)) =

Standard Deviation x 100%
Mean
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8.0 RESULTS AND DISCUSSION

Although, the majority of the control samples did not contain significant interférenccs, a
couple of samples did contain residues that were comparable to control group levels. A
summary of residues found in all of the matrix blanks and matrix zero blanks is detmled
in Table I.

Residues (corrected for purity) ranging from non-detected levels to 59386.8 ppb were

found in the rat feces samples. The residues found in all of the samples plus the averages
and standard deviations for each group at each interval are detailed in Tables H-XXI.

For this report the residues found in Tables I-XXI were corrected for the purity of the
PFOS standard lot 217 based on the certificate of analysis finalized on September 7,
2000.

Fortification recoveries ranged from 71-128% with an average of 98% and relative
standard deviation of 15% (n = 34). A summary of all of the fortification recoveries can
be found in Table XX1I.

Typlcal calibration curves and chromatograms representing standards, controls,
fortifications, and samples are depicted in Figures 1-7.

9.0 CIRCUMSTANCES THAT MAY HAVE AFFECTED THE DATA

Electronic records are not fully compliant with 21 CFR 11, “Electronic Records:
Electronic - Signature.” However, fully approved SOP’s were in' place and all
chromatography instrumentation used in this study was fully validated (IQ, PQ, OQ),
calibrated and operational. All original data were printed as hard copies and fully audited
by quality assurance. Verified exact copies and the electronic data have been stored in
the archives at Centre Analytical Laboratories, Inc. Original raw data have been returned

to the sponsor.

10.0 RETENTION OF DATA AND SAMPLES

When the final report is complete, all original paper data generated by Centre Analytical
Laboratories, Inc. will be shipped to the sponsor. ‘This does not include facility-specific
raw data such as instrument logs, however exact copies of temperature logs will be
submitted. Exact copies of all raw data, as well as a signed copy of the final analytical
report and all original facility-specific raw data, will be retained in the Centre Analytical
Laboratories, Inc. archives for the period of time specified in 21 CFR Part 58. Retained
samples of reference substances are archived by the sponsor.

Centre Analytical Laboratories, Inc. Page 18 of 103

3M Environmental Laboratory

Page 266



Analytical Report: FACT TOX-110

3M Medical Department Study: T-6295.12
LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

11.0 TABLES
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Table I. Summary of PFOS residues in Matrix Blanks and Matrix Zero

‘ Blanks
ND = Not Detected and NQ = Not Quantifiable

Residue Cuniected
Sponsor Centre Set Date Found Residue Found
ID ._ID Number _ Extracted {ng/g) (ng/g)
na 0004277 Blank A 061200AR  6/12/00 '@ ND ND
na 0004277 Blank B 061200AR  6/12/00 ND ND
na 0004277 Zero Blank C ~ 061200AR  6/12/00 ND ND
na 0004277 ZeroBlank D 061200AR  6/12/00 ND ND
na 10004277 Blank A 061400A  6/14/00 NQ NQ
na 0004277 Blank B 061400A  6/14/00 NQ NQ
na 0004277 Zero Blank C ~ 061400A  6/14/00 NQ NQ
na 0004277 ZeroBlankD  061400A  6/14/00 ND ND
na 0004277 Blank A 061500AD 6/15/00  NQ NQ
na 0004277 Blank B 061500AD  6/15/00 NQ NQ
na. 0004277 ZeroBlank C ~ 061500AD  6/15/00 1.6 1.4
na 0004277 ZeroBlank D 061500AD * 6/15/00 13 L1
na 0004277 Blank E 061600A  6/16/00 2.0 1.7
na 0004277 Blank F 061600A  6/16/00 NQ NQ
na 0004277 Zero Blank G ~ 061600A  6/16/00 NQ NQ
na 0004277 ZeroBlank H ~ 061600A  6/16/00 NQ NQ
na 0004277 Blank A 061900AD  6/19/00 - NQ NQ
na 0004277 Blank B: 061900AD  6/19/00 NQ NQ
na 0004277 Zero Blank C ~ 061900AD  6/19/00 NQ NQ-
na 0004277 ZeroBlankD  061900AD  6/19/00 NQ NQ
na 0003466 Blank A 062000A  6/20/00 NQ NQ
na 0003466 Blank B 062000A  6/20/00 NQ NQ
na 0003466 Zero Blank C 062000A 6/20/00 NQ NQ
na 0003466 Zero Blank D~ 062000A  6/20/00 NQ NQ
na 0004277 Blank A 062100A  6/21/00 NQ NQ
na 0004277 Blank B 062100A  6/21/00 NQ NQ
na 0004277 Zero Blank C ~ 062100A  6/21/00 NQ NQ
na 0004277 Zero BlankD ~ 062100A  6/21/00 NQ NQ
na 0004277 Blank A 062200A  6/22/00 6.5 5.6
na 0004277 Blank B 062200A 6/22/00 ND ND
na 0004277 Zero Blank C -~ 062200A  6/22/00 ND ND
na 0004277 ZeroBlank D 062200A  6/22/00 ND ND
ma 0004277 Blank E 062200B  6/22/00 ND ND
ma 0004277 Blank F 062200B  6/22/00 ND' ND
na 0004277 ZeroBlank G~ 062200B  6/22/00 ND ND
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Table I (cont.) Summary of PFOS residues in Matrix Blanks and
fatrix Zero Blanks ND = Not Detected and NQ = Not Quantifiable

Residue  Corrected Residue

Sponsor Centre ID Set Date Found Found

D Number _Extracted  (ng/g) (ng/g)
na 0004277 Zero Blank H  062200B  6/22/00 ND ND
na 0004277 Blank A 062300A  6/23/00 ND ND
na 0004277 Blank B 062300A  6/23/00 ND ND
na 0004277 Zero Blank C ~ 062300A  6/23/00 ND ND
na 0004277 ZeroBlank D 062300A  6/23/00 ND ND
1a 0004277 Blank A 062300B  6/23/00 NQ NQ
a 0004277 Blank B 062300B  6/23/00 NQ NQ
a 0004277 Zero Blank C ~ 062300B  6/23/00 NQ NQ
‘a 0004277 ZeroBlank D 062300B  6/23/00 NQ NQ
a 0005738 Blank A 062600A  6/26/00 0.5 0.4

0005738 Blank B 062600A  6/26/00 12.6 109
na 0005738 Zero Blank C  062600A  6/26/00 ND ND
na 0005738 Zero BlankD  062600A  6/26/00 ND ND
na 0005738 Blank E 062600B  6/26/00 ND ND
na 0005738 Blank F 062600B  6/26/00 ND ND
na 0005738 ZeroBlank G~ 062600B  6/26/00 ND ND
na 0005738 ZeroBlank H  062600B  6/26/00 ND ND
na 0005738 Blank A 062700A  6/27/00 ND ND
na . 0005738 Blank B 062700A  6/27/00 ND ND
na 0005738 ZeroBlank C ~ 062700A  6/27/00 ND ND
na 0005738 Zero Blank D 062700A  6/27/00 ND ND
na 0005738 Blank A 062800A.  6/28/00 ND ND
na 0005738 Blank B - 062800A  6/28/00 ND ND
| na 0005738 Zero Blank C 062800A 6/28/00 - ND ND
na 0005738 ZeroBlankD  062800A  6/28/00 ND ND
na 0005738 Blank A 062900A  6/29/00 30.1 26.2
na 0005738 Blank B 062900A  6/29/00 ND ND
- m 0005738 Zero Blank C ~ 062900A  6/29/00 ND ND
na 0005738 Zero Blank D 062900A  6/29/00 ND ND
na 0005738 Blank A 063000A  6/30/00 ND ND
na 0005738 Blank B 063000A  6/30/00 ND ND
na. 0005738 Zero Blank C  063000A  6/30/00 ND ND
na 0005738 Zero Blank D 063000A _ 6/30/00 ND ND
- AVERAGE: 0.8 0.7

STANDARD DEVIATION: 4 3

Centre Analytical Laboratories, Inc.
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3M Medical Department Study: T-6295.12 . ,, Analytical Report: FACT TOX-110
LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Table II. Summary of PFOS residues in G1-Control-GD0

Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found
D Number _ Extracted (ng/g) (ng/g)

19501F,F0,G1-Control-GDO 0003977 061200AR  6/12/00 0.0 0.0
19502F,F0,G1-Control-GDO 0003978 - 061200AR  6/12/00 0.0 0.0
19503F,F0,G1-Control-GDO 0003979 061200AR  6/12/00 5.9 5.1
19504F,F0,G1-Control-GDO 0003980 061200AR  6/12/00 00 . 0.0
19505F,F0,G1-Control-GDO 0003981 061200AR  6/12/00 0.0 0.0

19506F,F0,G1-Control-GDO 0003982 061200AR  6/12/00 30.1 262
19507F,F0,G1-Control-GDO 0003983 061200AR  6/12/00 00 0.0
19508F,F0,G1-Control-GDO 0003984 061200AR  6/12/00 5.9 5.1

19509F,F0,G1-Control-GDO 0003985 061200AR  6/12/00 40.0 34.8
19510F,F0,G1-Control-GDO 0003986 061200AR  6/12/00 0.0 0.0
19511F,F0,G1-Control-GDO 0003987 061200AR  6/12/00 00 0.0
19512F,F0,G1-Control-GDO 0003988 061200AR  6/12/00 0.0 0.0
19513F,F0,G1-Control-GDO 0003989 061200AR  6/12/00 0.0 0.0
19514F,F0,G1-Control-GDO 0003990 061200AR  6/12/00 00 0.0
19515F,F0,G1-Control-GD0O 0003991 061200AR  6/12/00 00 0.0

19516F,F0,G1-Control-GDO 0003992 061200AR _ 6/12/00 “60.9 - 529
AVERAGE: 8.9 7.8

STANDARD DEVIATION: - 18 16

Centre Analytical Laboratories, Inc. Page 22 of 103
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110
LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Table III. Summary of PFOS residues in G2-0.1MKD on GD0

3M Environmental Laboratory

Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found
D Number _ Extracted  (ng/p) (ng/g)
19517F,F0,G2-0.\(MKD-GD0 0003993 061400AD  6/14/00 - 700.8 609.0
19518F,F0,G2-0.IMKD-GDO 0003994 061400A  6/14/00 455.7 396.0
19519F,F0,G2-0.1MKD-GD0O 0003995 061400A  6/14/00 389.7 338.6
" 19520F,F0,G2-0.IMKD-GDO 0003996 061400AD  6/14/00 675.5 587.0
19521F,FO,G2-0.1MKD—GDO 0003997 061400A  6/14/00 494.8 430.0
19522F,F0,G2-0.IMKD-GDO 0003998  061400A  6/14/00 . 381.0 331.1
19523F F0,G2-0.IMKD-GDO 0003999 061400A  6/14/00 458.2 398.2
19524F,F0,G2-0.IMKD-GDO 0004000 061400AD  6/14/00 832.8 723.7
19525F,F0,G2-0.IMKD-GDO 0004001 061400A  6/14/00 473.0 411.0
19526F,F0,G2-0.IMKD-GDC 0004002 061400A  6/14/00 446.1 387.7
19527F,F0,G2-0.IMKD-GD0O 0004003 061400A  6/14/00 497.4 432.2
19528F,F0,G2-0.IMKD-GDO 0004004 061400AD  6/14/00 700.7 608.9
19529F,F0,G2-0.1MKD-GD0 0004005 ~ 061400AD  6/14/00 796.9 692.5
19530F F0,G2-0.IMKD-GD0 (004006 061400A  6/14/00 393.7 342.1
19531F,F0,G2-0.IMKD-GDO 0004007 (061400AD  6/14/00 734.7 -638.5
19532F,F0,G2-0.IMKD-GDO _ 0004008 061400AD  6/14/00 748.2 650.2
AVERAGE: 573.7 498.5
STANDARD DEVIATION: 160 139
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110
LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Table I'V. Summary of PFOS residues in G3-0.4MKD on GD0

Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found
D Number  Extracted (ng/g) (ng/g)
19533F,F0,G3-0.4MKD-GDO 0004009 061500AD  6/15/00 2598.1 22577
19534F,F0,G3-0.4MKD-GD0O 0004010 061500AD  6/15/00 3750.7 3259.4
19535F,F0,G3-0.4MKD-GD0 0004011 061500AD  6/15/00 2801.3 2434.3
19536F,F0,G3-0.4MKD-GDO 0004012 061500AD  6/15/00 3174.3 2758.5
19537F,F0,G3-0.4MKD-GDO 0004013 061500AD  6/15/00 27779 - 2414.0
19538F,F0,G3-04MKD-GD0O 0004014 061500AD"  6/15/00 3083.8 2679.8
19539F F0,G3-0.4MKD-GDO 0004015 061500AD  6/15/00 3680.4 3198.3
19540F,F0,G3-0.4MKD-GD0O 0004016 061500AD  6/15/00- 2044.0 1776.2
19541F,F0,G3-0.4MKD-GDO 0004017 061500AD  6/15/00 2104.0 1828.4
19542F,F0,G3-0.4MKD-GD0 0004018 061500AD  6/15/00 3290.2 2859.2
19543F,F0,G3-0.4MKD-GD0 0004019 061500AD  6/15/00 21134 1836.5
19544F,F0,G3-0.4MKD-GD0O (0004020 061500AD  6/15/00 3430.8 2981.4
19545F,F0,G3-04MKD-GD0 0004021 061600AD  6/16/00 2755.3 2394.4
19546F F0,G3-0.4MKD-GDO 0004022 061500AD  6/15/00 2334.2 20284
19547F,F0,G3-0.4MKD-GD0O 0004023 061500AD  6/15/00 2215.6 1925.4
19548F,F0,G3-0.4MKD-GD0 0004024 061500AD  6/15/00 2334.8 2028.9
AVERAGE: 2780.6- 2416.3
STANDARD DEVIATION: 570 " 496
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3M Medical Department Study: T-6295.12

Analytica! Report: FACT TOX-110
LRN-U2849 -

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Table V. Summary of PFOS residues in G4-1.6MKD on GD0

. ’ Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found
v D Number _ Extracted (ng/g) (ng/g)
19549F,F0,G4-1.6MKD-GD0 0004025 061600AD  6/16/00 14122.8 12272.7
19550F .F0,G4-1 6MKD-GDO 0004026 061600AD  6/16/00 16858.7 14650.2
19551F,F0,G4-1.6MKD-GD0 0004027 061600AD  6/16/00 10394.9 9033.2
19552F,F0,G4-1.6MKD-GD0O 0004028 061600AD)  6/16/00 13143.8 11422.0
19553F,F0,G4-1.6MKD-GD0 0004029 061600AD  6/16/00 13712.0 11915.7
19554F,F0,G4-1.6MKD-GD0O 0004030 061600AD 6/16/00 15507.9 13476.4
19555F,F0,G4-1.6MKD-GD0 0004031 061600AD  6/16/00 10328.8 8975.7
19556F F0,G4-1.6MKD-GD0 0004032 061600AD  6/16/00 10253.1 - 8909.9
19557F F0,G4-1.6MKD-GDO 0004033 061600AD  6/16/00 8961.3 7787.4
19558F,F0,G4-1.6MKD-GDO 0004034 061600AD  6/16/00 6845.2 5948.5
19559F,F0,G4-1.6MKD-GD0 0004035 061600ATr 6/16/00 7671.3 6671.6
19560F F0,G4-1.6MKD-GDO 0004036 061600AD  6/16/00 16518.0 14354.1
19561F F0,G4-1.6MKD-GD0 0004037 061600AD  6/16/00 12121.6 10533.7
19562F,F0,G4-1.6MKD-GD0 0004038 061600ALr  6/16/00 9585.4 8329.7
19563F,F0,G4-1.6MKD-GDO0 - 0004039 061600AL  6/16/00 74657 6487.7
19564F,F0,G4-1.6MKD-GD0 0004040  061600AD _ 6/16/00 16957.0 14735.6
AVERAGE: 11903.3 10344.0
STANDARD DEVIATION: 3453 3000
Centre Analytical Laboratories, Inc. Page 25 of 103
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Analytical Report: FACT TOX-110

ical D t Study: T-6295.12
3M Medical Departmen y LRN-U2849

. Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Table VI. Summary of PFOS residues in G5-3.2MKD on GD0

' Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found
19} Number  Extracted (ng/2) {ng/g)

19565F F0,G5-3.2MKD-GD0O 0004041 061900AD  6/19/00 23450.7 20378.7
19566F F0,G5-3.2MKD-GD0O 0004042 061900AL  6/19/00 29548.0 25677.2
19567F,F0,G5-3.2MKD-GD0 0004043 061900AC  6/19/00 30310.7 26340.0
19568F F0,G5-3.2MKD-GD0O 0004044 061900AD  6/19/00 24160.4 20995.4
19569F,F0,G5-3.2MKD-GDO 0004045 061900AD  6/19/00 27052.1 23508.3
19570F,F0,G5-3.2MKD-GD0O 0004046 061900AD  6/19/00 19671.6 17094.6
19571F,F0,GS-3.2MKD-GD0 0004047 061900AD  6/19/00 29872.2 25958.9
19572F,F0,G5-3.2MKD-GDO ' 0004048 061900AD  6/19/00 25395.0 | 22068.3
19573F F0,G5-3.2MKD-GD0 0004049 061900AD  6/19/00 23006.0 19992.2

19574F,F0,G5-3.2MKD-GD0 0004050 061900AD ~ 6/19/00 29300.3 25462.0

19575F,F0,G5-3.2MKD-GD0O 0004051 061900AD  6/19/00 23037.0 20019.2
19576F,F0,G5-3.2MKD-GD0O 0004052 061900AD  6/19/00 36326.7 . 31567.9
. 19577FF0,GS-3.2MKD-GD0 0004053 061900AD  6/19/00 34233.9 29753.6
19578F,F0,G5-3.2MKD-GD0 0004054 061S00AD  6/19/00 34808.0 30248.2
19579F,F0,G5-3.2MKD-GD0 0004055 061900AD  6/19/00 25356.7 22035.0
19580F F0,GS5-3.2MKD-GD0 0004056  061900AD  6/19/00 24851.5 21596.0
AVERAGE: 275241 23918.5
STANDARD DEVIATION: 4781 4155
Centre Analytical Laboratories, Inc. Page 26 of 103
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Analytical Report: FACT TOX-110

3V Medical Department Study: T-6295.12 : I
LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Table VII. Summary of PFOS residues in G1-Control on GD7

' ' Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found
D Number  Extracted (ng/g) (ng/g)
19501F,F0,G1-Control-GD7 0004057  062000A  .6/20/00 ND " ND
19502F,F0,G1-Control-GD7 0004058  062000A  6/20/00 NQ NQ
19504F F0,G1-Control-GD7 0004059  062000A  6/20/00 NQ NQ
- 19505F,F0,G1-Control-GD7 0004060 062000A  6/20/00 ND ND
19506F,F0,G1-Control-GD7 0004061 . 062000A  6/20/00 17.3 15.5
19507F,F0,G1-Control-GD7 0004062  062000A  6/20/00 ND ND
19508F ,F0,G1-Control-GD7 0004063  062000A  6/20/00 0.3 03
19509F,F0,G1-Control-GD7 0004064  062000A  6/20/00 ND ND
19510F,F0,G1-Control-GD7 0004065 062000A  6/20/00 ND ND
19511F,F0,G1-Control-GD7 0004066 062000AR  6/20/00 ND ND
19512F,F0,G1-Control-GD7 0004067 062000AR  6/20/00 ND ND
19513F,F0,G1-Control-GD7 0004068 062000A  6/20/00 ND ND
19514F F0,G1-Control-GD7 0004069 062000A  6/20/00 ND ND
19515F,F0,G1-Control-GD7 0004070 062000AR  6/20/00 ND ND
19516F,F0,G1-Control-GD7 0004071 062000AR _ 6/20/00 NQ NQ
AVERAGE: 1.2 1.0
STANDARD DEVIATION: 5 4
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110
LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Table VIII. Summary of PFOS residues in G2-0.1MXD on GD7

’ Corrected
Sponsor ‘Centre ID Set Date  Residue Found Residue Found
D Number __ Extracted (ng/g) (ng/g)
19517F,F0,G2-0.IMKD-GD7 0004072 062100A  6/21/00 409.4 355.8
19518F,F0,G2-0.IMKD-GD7 0004073 062100AD  6/21/00 561.4 487.9
19519F,F0,G2-0.IMKD-GD7 0004074 062100A  6/21/00 344.6 299.5
19521F,F0,G2-0.IMKD-GD7 0004075 062100A  6/21/00 464.6 403.7
19522F F0,G2-0.IMKD-GD7 0004076 062100AD  6/21/00 778.0 676.1
19523F,F0,G2-0.IMKD-GD7 0004077 062100AD  6/21/00 624.6 542.8
19524F,F0,G2-0.IMKD-GD7 0004078 062100AD  6/21/00 575.5 500.1
19525F,F0,G2-0.IMKD-GD7 0004079 062100AD  6/21/00 - 594.6 516.7
19526F,F0,G2-0.IMKD-GD7 0004080 062100A = 6/21/00 469.2 407.7
19527F,F0,G2-0.IMKD-GD7 0004081 062100AD  6/21/00 '741.9 644.7
19528F,F0,G2-0.IMKD-GD7 0004082 062100AD  6/21/00 531.8 462.1
19529F,F0,G2-0.IMKD-GD7 0004083 062100AD  6/21/00 744.4 646.9
19530F,F0,G2-0.IMKD-GD7 0004084 062100A  6/21/00 4243 368.7
19531F,F0,G2-0.1IMKD-GD7 0004085 062100AD  6/21/00 623.9 542.2
19532F,F0,G2-0.1MKD-GD7 0004086 062100AD _ 6/21/00 573.9 498.7
' AVERAGE:  564.1 490.2
STANDARD DEVIATION: 128 111
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110
LRN-U2849

Centre Study No.: 023-016
Spousor Protocol No: FACT-TOX-110

Table IX. Summary of PFOS residues in G3-0.4MKD on GD7

' Corrected
Sponsor Centre ID Set Date  Residue Found = Residue Found

D Number  Extracted (ng/g) __(ng/p)
19533F,F0,G3-0.4MKD-GD7 0004087 062200AD  6/22/00 2548.5 2214.6

" 19534F,F0,G3-0.4MKD-GD7 0004083 062200AD  6/22/00 2693.6 2340.7
- 19535F,F0,G3-0.4MKD-GD7 0004089 062200AD 6/22/00  '1824.8 1585.8
19536F,F0,G3-0.4MKD-GD7 0004090 062200AD  6/22/00 3261.1 2833.9
19537F,F0,G3-0.4MKD-GD7 0004091 062200AD  6/22/00. 2611.1 2269.0
19538F,F0,G3-0.4MKD-GD7 0004092 062200AD  6/22/00 2934.3 2549.9
19539F F0,G3-0.4MKD-GD7 0004093 062200AD  6/22/00 2093.4 1819.2
19540F F0,G3-0.4MKD-GD7 0004094 062200AD  6/22/00 2267.8 1970.7
19542F,F0,G3-0.4MKD-GD7 0004095 062200AD  6/22/00 3003.0 2609.6
19543F F0,G3-0.4MKD-GD7 0004096 . 062200AD  6/22/00 279717 2431.2
19544F ¥0,G3-04MKD-GD7 0004097 062200AD  6/22/00 2284.0 1984.8
19546F,F0,G3-0.4MKD-GD7 0004098 062200AD  6/22/00 1523.1 1323.6
19547F F0,G3-0.4MKD-GD7 0004099 062200AD  6/22/00 2055.6 1786.3
19548F,F0,G3-0.4MKD-GD7_ 0004100 062200AD __ 6/22/00 2847.6 2474.6
AVERAGE:  2481.8 2156.7

STANDARD DEVIATION: 492 428
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110
LRN-U2849

Centre Study No.: 023-016

Sponsor Protocol No: FACT-TOX-110
Table X. Summary of PFOS residues in G4-1.6MKD on GD7

Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found
D Number  Extracted {ng/g) (ng/g)
19550F,F0,G4-1.6MKD-GD7 0004101 062200BD  6/22/00 14977.5 13015.4
19553F,F0,G4-1.6MKD-GD7 0004102 062200BD  6/22/00 12262.8 10656.4
19554F,F0,G4-1.6MKD-GD7 0004103 062200BD  6/22/00 11777.1 10234.3
19555F,F0,G4-1.6MKD-GD7 0004104 062200BD  6/22/00 9607.3 8348.7
19556F,F0,G4-1.6MKD-GD7 0004105 062200BD  6/22/00 10222.3 8383.2
19558F,F0,G4-1.6MKD-GD7 0004106 062200BD  6/22/00 5886.5 5115.4
19559F,F0,G4-1.6MKD-GD7 0004107 062200BD  6/22/00 6394.8 5991.6
19560F,F0,G4-1.6MKD-GD7 0004108 062200BD  6/22/00 7024.2 6104.0
19561F F0,G4-1.6MKD-GD7 0004109 062200BD  6/22/00 88777 7714.7
19562F F0,G4-1.6MKD-GD7 0004110 062200BD  6/22/00 10845.1 9424.4
19563F,F0,G4-1.6MKD-GD7 0004111 062200BD  6/22/00 14910.3 12957.1
19564F,F0,G4-1.6MKD-GD7 0004112 062200BD __ 6/22/00 13656.0 11867.1
AVERAGE: 10578.5 9192.7
STANDARD DEVIATION: 3076 2673
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110
LRN-U2849

Centre Study No.: 023-016

Sponsor Protocol No: FACT-TOX-110
Table XI. Summary of PFOS residues in G5-3.2MKD on GD7

Corrected

Sponsor Centre ID Set Date  Residue Found Residue Found
D Number  Extracted (ng/g) (ng/g)
19565F,F0,G5-3.2MKD-GD7 0004113 062300AC  6/23/00 51657.5 44890.4
19566F F0,G5-3.2MKD-GD7 ‘0004114 062300AD  6/23/00 26453.8 22988.4
19567F,F0,G5-3.2MKD-GD7 0004115 062300AD  6/23/00 35913.2 312086
19568F,F0,G5-3.2MKD-GD7 0004116 062300AD  6/23/00 23007.4 19993.4
19569F,F0,G5-3.2MKD-GD7 0004117 062300AD  6/23/00 42878.2 37261.2. .
19570F,F0,GS-3.2MKD-GD7 0004118 062300AD  6/23/00 37368.9 32473.6
19571F,F0,G5-3.2MKD-GD7 0004119 062300AD  6/23/00 - 42995.9 37363.4
19572F,F0,G5-3.2MKD-GD7 0004120 062300AD  6/23/00 38826.6 33740.3
19573F,F0,G5-3.2MKD-GD7 0004121 062300AD  6/23/00  26685.9 23190.0
19574F,F0,G5-3.2MKD-GD7 0004122 062300AD  6/23/00 36333.3 31573.6
19575F,F0,G5-3.2MKD-GD7 0004123 062300AD  6/23/00 35455.7. 30811.0
19577F . F0,G5-3.2MKD-GD7 0004124 062300AD  6/23/00 68339.2 59386.8
19579F,F0,G5-3.2MKD-GD7 0004125 062300AD  6/23/00 35856.5 31159.3
19580F,F0,G5-3.2MKD-GD7 0004126  062300AD__ 6/23/00 30065.5 26126.9
_ : AVERAGE: 379834 . 330119
STANDARD DEVIATION: 11516 10008
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110
LRN-U2849

Centre Study No.: 023-016
Spansor Protocol No: FACT-TOX-110

Table X11. Summary of PFOS residues in G1-Control on GD15

Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found
D Number  Extracted (ng/g) (ng/g)
19501F,F0,G1-Control-GD15 0004127 062300B  6/23/00 ND 0.0
19502F,F0,G1-Control-GD15 0004128 062300B  6/23/00 ND 0.0
19504F F0,G1-Control-GD15 0004129 062300B  6/23/00 ND 0.0
19505F,F0,G1-Control-GD15 0004130  062300B  6/23/00 ND 0.0
19506F.F0,G1-Control-GD15 0004131  062300B  6/23/00 4.5 38.7
19507F,F0,G1-Control-GD15 0004132 062300B  6/23/00 ND 0.0
19508F,F0,G1-Control-GD15 0004133  062300B  6/23/00 ND 0.0
19509F,F0,G1-Control-GD15 0004134  062300B  6/23/00 242 21.0
19510F,F0,G1-Control-GD15 0004135 062300B  6/23/00 7.9 6.9
19511F,F0,G1-Control-GD15 0004136 062300B  6/23/00 ND 0.0
19512F F0,G1-Control-GD15 0004137 062300B  6/23/00 579 50.3
19513F,F0,G1-Control-GD15 0004138 062300B  6/23/00 ND 0.0
19514F,F0,G1-Control-GD15 0004139  062300B  6/23/00 ND 0.0
19515F,F0,G1-Control-GD15 0004140 062300B  6/23/00 ND- 0.0
19516F F0,G1-Control-GD15 0004141  062300B  6/23/00 21.6 18.6
: AVERAGE: 104 9.0
STANDARD DEVIATION: 19 16
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Analytical Report: FACT TOX-110

3M Medical Department Study: T-6295.12 :
' LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Table XIII. Summary of PFOS residues in G2-0.1MKD on GD15

: Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found

D Number  Extracted (ng/g) (ng/g)

19517F F0,G2-0.IMKD-GD15 0004142 062600AD  6/26/00 758.1 658.8
19518F,F0,G2-0.IMKD-GD15 0004143 062600AD  6/26/00 671.8 - 5838
19519F,F0,G2-0.IMKD-GD15 0004144 062600AD  6/26/00 782.2 679.7
19521F,F0,G2-0.IMKD-GD15 0004145 062600AD  6/26/00 632.3 549.5
19522F F0,G2-0.IMKD-GD15 0004146 (062600AD  6/26/00 8174 710.3
19523F,F0,G2—0.'1MIG)—GD15 0004147 062600AD  6/26/00 641.7 557.6
19524F F0,G2-0.IMKD-GD15 0004148 062600AD  6/26/00 834.2 724.9
- 19525F F0,G2-0.1MKD-GD15 0004149 - 062600AD  6/26/00 © 1080.8 939.2
19526F,F0,G2-0.IMKD-GD15 0004150 062600AD  6/26/00 771.9 676.0
19527F,F0,G2-0.IMKD-GD15 0004151 062600AL  6/26/00 798.5 693.9
19528F,F0,G2-0.IMKD-GD15 0004152 062600AD  6/26/00 844.8 734.1
19529F,F0,G2-0.IMKD-GD15 0004153 062600AD  6/26/00 723.6 628.8
19530F,F0,G2-0.IMKD-GD15 0004154 062600AD  6/26/00 724.4 629.5
19531F,F0,G2-0.IMKD-GD15 0004155 062600AD  6/26/00 7773 6755
19532F,F0,G2-0.IMKD-GD15 0004156 062600AD _ 6/26/00  568.2 493.8
AVERAGE: 7622 = 6624

STANDARD DEVIATION: 119 104
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110
LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Table XIV. Summary of PFOS residues in G3-0.4MKD on GD15

. Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found
) 10 S Number  Extracted (ng/g) (ng/g)
19533F,F0,G3-04MKD-GD15 0004157 062600BD  6/26/00 2759.7 2398.2
19534F,F0,G3-0.4MKD-GD15 0004158 062600BC  6/26/00 4817.3 - 4186.2
19535F,F0,G3-0.4MKD-GD15 0004159 062600BC  6/26/00 3627.9 - 3152.6
19536F F0,G3-04MKD-GD15 0004160 062600BD  6/26/00 3186.8 2769.3
19537F F0,G3-0.4MKD-GD15 0004161 062600BD  6/26/00 3397.0 2952.0
19538F F0,G3-04MKD-GD15. 0004162 062600BD  6/26/00 31435 2731.7
19539F F0,G3-04MKD-GD15 0004163 062600BD  6/26/00 3094.1 2688.8
19540F,F0,G3-04MKD-GD15 0004164 062600BD  6/26/00 4151.1 3607.3
19542F F0,G3-0.4MKD-GD15 0004165 062600BD  6/26/00 1881.6 1635.1
19543F,F0,G3-0.4MKD-GD15 0004166 062600BD  6/26/00 3420.1 2972.1
19544F F0,G3-0.4MKD-GD15 0004167 062600BD  6/26/00 3372.6 2930.8
19546F F0,G3-0.4MKD-GD15 0004168 062600BD  6/26/00 2625.1 2281.2
19547F F0,G3-0.4MKD-GD15 0004169 062600BD  6/26/00 3863.8 3357.6
19548F,F0,G3-0.4MKD-GD15 0004170 062600BD___ 6/26/00 3910.6 3398.3
- AVERAGE:  3375.1 29329
STANDARD DEVIATION: 713 620
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110
LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Table XV. Summary of PFOS residues in G4-1.6MKD on GD15

Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found
D Number  Extracted (ng/g) (ng/g)
19550F,F0,G4-1.6MKD-GD15 0004171 -062700AD  6/27/00 13868.2 12051.5
19553F,F0,G4-1.6MKD-GD15 0004172 062700AD  6/27/00 14838.7 112894.8
19554F,F0,G4-1.6MKD-GD15 0004173 062700AD  6/27/00 14172.4 12315.8
19555F,F0,G4-1.6MKXD-GD15 0004174 062700AD  6/27/00 16258.1 14128.3
19556F,F0,G4-1.6MKD-GD15 0004175 062700AD  6/27/00 9066.1 7878.4
19558FF0,G4-1.6MKD-GD15 0004176 062700AD  6/27/00 7174.9 6235.0
19559F,F0,G4-1.6MKD-GD15 0004177 062700AD  6/27/00 7477.4 6497.9
19560F,F0,G4-1.6MKD-GD15 0004178 062700AD  6/27/00 14880.9 12931.5
19561FF0,G4-1.6MKD-GD15 0004179 062700AD  6/27/00 17442.7 15157.7
19562F F0,G4-1.6MKD-GD15 0004180 062700AD  6/27/00 11417.2 9921.5
19563F,F0,G4-1.6MKD-GD15 0004181 062700AL  6/27/00 8949.0 7776.7
19564F,F0,G4-1.6MKD-GD15 0004182 062700AL  6/27/00 173424 15070.5
AVERAGE: 12740.7 11071.6
STANDARD DEVIATION: 3769 3275
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3M Medical Department Study: T-6295.12 . ’ Analytical Report: FACT TOX-110
' ) LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Table XVI. Summary of PFOS residues in G5-3.2MKD on GD15

- Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found
D Number __ Extracted (ng/g) (ng/g)

. 19565F,F0,G5-3.2MKD-GD15 0004183 062800AD  6/28/00 35175.8 30567.8
19566F F0,G5-3.2MKD-GD15 0004184 062800AD = 6/28/00 15192.6 132024
19567F F0,G5-3.2MKD-GD15 0004185 062800AD  6/28/00 20391.7 177204
19568F,F0,G5-3.2MKD-GD15 0004186 062800AD  6/28/00 46897.0 40753.5
19569F,F0,G5-3.2MKD-GD15 0004187 062800AD  6/28/00 36307.7 315514
19570F,F0,G5-3.2MKD-GD15 0004188 062800AD  6/28/00 31052.5 26984.6
19571F,F0,G5-3.2MKD-GD15 0004189 062800AD  6/28/00 28440.6 247149

. 19572F,F0,G5-3.2MKD-GD15 0004190 062800AD  6/28/00 20549.6 17857.6

-19573F.F0,G5-3.2MKD-GD15 0004191 062800AD 6/28/00 39763.7 34554.7
19574F,F0,G5-3.2MKD-GD15 0004192 062800AD  6/28/00 47267.6 ‘ 41075.5
19575F,F0,G5-3.2MKD-GD15 0004193 062800AD  6/28/00 40708.5 35375.7
19577F,F0,G5-3.2MKD-GD15 0004194 062800AD  6/28/00 47288.1 41093.4
19579F,F0,G5-3.2MKD-GD15 0004195 062800AD  6/28/00 33436.6 290564
19580F,F0,G5-3.2MKD-GD15 0004196 062800AD  6/28/00 32709.0 28424.1

AVERAGE: 339415 29495.2
STANDARD DEVIATION: 10248 8905
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110
LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Table XVII. Summary of PFOS residues in G1-Control on GD21

Corrected
Sponsor Centre [D Set Date  Residue Found Residue Found

D . Number _ Extracted (ng/g) (ng/g)
19504F,F0,G1-Control-GD21 0004197  062900A.  6/29/00 ND ND
19505F,F0,G1-Control-GD21 0004198  062900A  6/29/00 ND ND
19506F,F0,G1-Control-GD21 0004199  062900A  6/29/00 123 10.7
19507F,F0,G1-Control-GD21 0004200  062900A  6/29/00 ND ND
19509F,F0,G1-Control-GD21 0004201  062900A  6/29/00 84.3 73.3
19512F F0,G1-Control-GD21 0004202  062900A  6/29/00 21.5 18.7
19516F,F0,G1-Control-GD21 0004203 062900A  6/29/00 2.0 1.7
AVERAGE: 17.2 14.9
STANDARD DEVIATION: 31 27

Table XVIII. Summary of PFOS residues in G2-0.IMKD on GD21

Corrected
Sponsor Centre ID Set - Date  Residue Found Residue Found
D - Number _ Extracted _ (ng/g) (ng/®)
19518F,F0,G2-0.IMKD-GD21 0004204 0629-3000AD 6/29/00 735.4 639.1
19519F,F0,G2-0.IMKD-GD21 0004205 062900A  6/29/00 473.0 411.0
19521F,F0,G2-0.IMKD-GD21 0004206  062900A  6/29/00 4034 350.6
19523F F0,G2-0.IMKD-GD21 0004207  062900A  6/29/00 402.1 3494
19524F,F0,G2-0.IMKD-GD21 0004208  062900A  6/29/00 493.9 429.2
19528F,F0,G2-0.1IMKD-GD21 0004209  062900A  6/29/00 456.1 396.4
19529F F0,G2-0.IMKD-GD2]1 0004210  062900A  6/29/00 3914 340.1
AVERAGE: 4793 416.5
STANDARD DEVIATION: 120 104
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Analytical Report: FACT TOX-110

3M Medical Department Study: T-6295.12
| i ’ : | LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Table XIX. Summary of PFOS residues in G3-0.4MKD on GD21

‘ Corrected
Sponsor Centre ID Set Date - Residue Found Residus Fourd
ID Number  Extracted (ng/g) " (ng/g)
19533F,F0,G3-0.4MKD-GD21 0004211 0629-3000AD 6/30/00  1684.4 1463.7
19534F F0,G3-0.4MKD-GD21 0004212 0629-3000AD 6/30/00 3102.9 2696.4
19536F,F0,G3-0.4MKD-GD21 0004213 0629-3000AD 6/30/00 1848.1 1606.0
19543F,F0,G3-0.4MKD-GD21 0004214 0629-3000AD 6/30/00 2233.1 - 1940.6
19546F F0,G3-0.4MKD-GD21 0004215 0629-3000AD 6/30/00 - 2229.2 1937.2
19548F,F0,G3-0.4MKD-GD21 0004216 0629-3000AD _6/30/00 5417.3 . 4707.6
AVERAGE: 27525 23919
STANDARD DEVIATION: - 1395 1212
Table XX. Summary of PFOS residues in G4-1.6MKD on GD21
Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found
D ' Number __ Extracted _ (ng/g) (ng/g)_
19556F,F0,G4-1.6MKD-GD21 0004217 0629-3000AD 6/30/00 18272.7 . 15879.0
19559F F0,G4-1.6MKD-GD21 0004218 0629-3000AD 6/30/00 10574.8 9189.5
19560F F0,G4-1.6MKD-GD21 0004219 0629-3000AD _6/30/00 11190.1 9724.2
19562F F0,G4-1.6MKD-GD21 0004220 0629-3000AD- 6/30/00 5681.8 4937.5
' AVERAGE: 114299 99325
STANDARD DEVIATION: 5185 4506
Table XXI. Summary of PFOS residues in G5-3.2MKD on GD21
Corrected
Sponsor Centre ID Set Date Residue Found Residue Found
D Number  Extracted (ng/g) (ng/g)
19568F,F0,G5-3.2MKD-GD21 0004221 0629-3000AD 6/30/00 25084.0 - 21798.0
19569F,F0,G5-3.2MKD-GD21 0004222 0629-3000AD 6/30/00 21667.4 18829.0
19571F,F0,G5-3.2MKD-GD21 0004223 0629-3000AD 6/30/00 21465.5 18653.5
19572F,F0,G35-3.2MKD-GD21 0004224 0629-3000AD 6/30/00 15006.4 13040.6
19577F,F0,G5-3.2MKD-GD21 0004225 0629-3000AD 6/30/00 ~ 27066.6 235209
19579F,F0,GS-3.2MKD-GD21 0004226 0629-3000AI) 6/30/00 28290.3 24584.3
AVERAGE: 23096.7 20071.0
STANDARD DEVIATION: 4834 4201
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3M Medical Department Study: T-6295.12

Table XXI1. Summary of PFOS recoveries in Fortifiéd Samples

Analytical Report: FACT TOX-110

LRN-U2849

Centre Study No.: 023016
Sponsor Protocol No: FACT-TOX-110

Sponsor Centre Set - Date Amt, 9%
D 1] Number _Extracted Added (ng) Recovery
501F,F0,G1-Control-GDO 0003977 Spk A 061200AR  6/12/00 50 126
504F,F0,G1-Control-GDO 0003980 Spk B 061200AR  6/12/00 250 116
‘05F,F0,G1-Control-GDO 0003981 Spk A  061400A  6/14/00 50 98
07F,F0,G1-Control-GDO 0003983 SpkB  061400A  6/14/00 250 97
11F,F0,G1-Control-GD0O 0003987 Spk A  061500AD  6/15/00 50 128
-2F,F0,G1-Control-GDO 0003988 Spk B 061500AD 6/15/00 250 110
3F,F0,G1-Control-GDO 0003989 Spk A  061600A  6/16/00 50 80
SF,F0,G1-Control-GD0O 0003991 Spk B 061600A  6/16/00 1000 89
JF,F0,G1-Control-GDO 0003986 Spk A 061900AD 6/19/00 50 107
1 iF,F0,G1-Control-GDO 0003987 SpkB 061%00AD 6/19/00 5000 78
1 F,F0,G1-Control-GDO 0003986 Spk C  062000A  6/20/00 50 128
1*  F,F0,G1-Control-GDO 0003987 SpkD  062000A  6/20/00 20000 96
18  FF0,G1-Control-GDO 0003989 Spk A 062100AD 6/21/00 1000 104
19  FF0,G1-Control-GDO 0003991 Spk B 062100A  6/21/00 20000 ‘80
19. 3 F0,GI-Control-GD7 0004057 Spk A  062200A  6/22/00 1000 97
19¢  “F0,G1-Control-GD7 0004060 SpkB  062200A  6/22/00 20000 79
195¢7c. ),G1-Control-GD7 0004062 Spk A . 062200B  6/22/00 1000 99
19509F,F0,G1-Control-GD7 0004064 SpkB  062200B  6/22/00 20000 86
19510F,F0,Gi-Control-GD7 0004065 Spk A 062300A  6/23/00 1000 93
19511F,F0,G1-Control-GD7 0004066 Spk B  062300A  6/23/00 20000 71
19512F,F0,G1-Control-GD7 0004067 Spk A  ‘062300B  6/23/00 1000 85
19513F,F0,G1-Control-GD7 0004068 Spk B 062300B  6/23/00 20000 81
19514F,F0,G1-Control-GD7 0004069 Spk A 062600A  6/26/00 50 111
19516F,F0,G1-Control-GD7 0004071 Spk B 062600A  6/26/00 1000 o4
19501F,F0,G1-Control-GD7 0004057 SpkC  062600B  6/26/00 50 82
19505F F0,G1-Control-GD7 0004060 SpkD  062600B  6/26/00 2000 100
19501F,F0,G1-Control-GD15 0004127 Spk A  062700A  6/27/00 100 100
19502F,F0,G1-Control-GD15 0004128 Spk B 062700A  6/27/00 20000 100
19504F,F0,G1-Control-GD15 0004129 Spk A 062800A  6/28/00 500 99
19505F,F0,G1-Control-GD15 0004130Spk B 062800A  6/28/00 100000 89
19507F,F0,G1-Control-GD15 0004132 Spk A 062900A  6/29/00 50 119
19508F,F0,G1-Control-GD15 0004133 SpkB  062900A  6/29/00 2000 95
19513F,F0,G1-Control-GD15 0004138 Spk A*~ 063000A  6/30/00 500 113
19514F,F0,G1-Control-GD15 0004139 Spk B 063000A  6/30/00 20000 85

Centre Analytical Laboratories, Inc.

3M Environmental Laboratory

AVERAGE: 98

STANDARD DEVIATION: 15
RELATIVE STANDARD DEVIATION: 15
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3M Medical Department Study: T-6295.12 : Analytlcal Report: FACT TOX-110
’ LRN-U2849 .

Centre Study No 023-016
Sponsor Protocol No: FACT-TOX-110

12.0 FIGURES
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3M Medical Department Study: T-6295.12 . j Analytical Report: FACT TOX-110
. : LRN-U2849 -

: Cenrre Study No.: 023-016
Sponsor Protceol No: FACT-TOX-110

Figure1. Typical Calibration Curve for PFOS

;Compo'und 1 name: PFOS
!Cce.fﬂc:ent of Determination: 0.999122 I
;gahbrauon Curve: 606,679 * x + 2629.75 .
Téspanse type: External:Sid, Area '
Irv8 type: Linear, Origin: Exciude, Weighting: 1/x, Axis trans: None
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3M Medical Department Study: T-6295.12 ‘ Analyti_cal Report: FACT TOX-110
' LRN-U2849

Centre Study No.: 023-016
Sponsor Protecol No: FAC'I' -TOX-110

Figure 2. Typical Mean Response F actor for THPFOS

. Compound 2 name: THPFOS

" |Response Factor: 407.313 .,
Response type; Extemal Std, Area
Curve type: RF ~
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3M Medical Department Study: T-6285.12

Analytical Report: FACT TOX-110
LRN-U2849

Centre Study No.: 023-016
Sponsor Protocal No: FACT-TOX-110

Figure 3. Chromatogram Representing a' 5 ng/mL extracted standard
for PFOS and 250 ng/mL fortification of THPFOS
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Analytical Report: FACT TOX-110

3M Medical Department Study: T-6295.12 ;
LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT -TOX-110

Figure4. Chromatogram Representing a 125 ng/mL extracted
standard for PFOS and 250 ng/mL fortification of THPFOS
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3M Medical Department Study: T-6295.12

Figure 5.

. ) Analytical Report: FACT TOX-110
- : LRN-U2849

Centre Study No.: 023-016
Sponsor Protecol No: FACT-TOX-110

Chromatogram Representing Control Rat Feces for PFOS
and THPFOS (Centre ID: 0004277 Blank B, Set: 062300A)
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Figure 6. Chromatogram Representing Control Rat Feces Fortified
with 50 ng of PFOS and 500 ng of THPFOS
{Centre ID: 0003981 Spk A, Set: 0614004)
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Figure7. Chromatogram of Rat Feces'Sa_mple from G2 on GDO
(Centre ID: 0003994, Set: 061400A)
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13.0 APPENDICES
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APPENDIX A

Study Protocol
| FACT-TOX-110
- (Centre Study No. 023-016) -
- and ’
Amendments and Deviations
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Centre Study No 023-016
Sponsor Protocol No: FACT-TOX 110

M Euvmmmunl Tethnnlogy PO S0z 33331
and Servi St Paul, MN £5133.3331 £
) 612778 6442 "otcest :FACT-TOXJ 10
i
Study Title

- Oral (Gavage) Pharmacokinetic Study of PFOS in Rats

. PROTOCOL

Author
Lisa Clemen

Date:” - . . .
- *  June§, 1999 : . T

Performing Laboratory
3M Environmental Technology & Safety Services
- 3M Environmental Laboratory
935 Bush Avenue
St. Paul, MN 55106

Laboratory Project Identification
: FACT-TOX-110
2849

Emct Copy of Or!glnax
éﬂ(’? 9&47 # 023-0/5
S=i-o0c
3M Environmentay Labomtory Page 1 of 10 ' .
-~
: 7
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Analytical Report: FACT TOX-110

‘

Centre Study No.: 023-616
Sponsor Protecol No: FACT-TOX-110

Protacal $FACT-TOX-110

Study Identification

Oral (Gavage) Pharmacokinetic Study of PFOS in Rats

Test Material

Sponsar

-
1’

Sponsor Representative

Study Director

Study Location(s) .
In vivo Testing Facility

Analytical Testing Laboratory

3M Eavironmental Lakeratory

Centre Analytical Laboratories, Inc.

3M Environmental Laboratory

Pezfluoraactane sulfonic acid potassium salt
e sa

3M Toxicology Servicas - Medieal D amn
3M Ceater, Building 220-2E-02 Cp =t

St Paul, MN 55144-1000 . -

Marvin T. Case, D.VM,, PLLD,
3M Toxicology Services
Telephone: 641-733-5180
Facsimile: 651-733-1773

Kristen J. Hansen, PhD.

3M Egvironmental Technology
and Safety Services

Building 2-3E-09,
651-778-6018

Argus Research Laboratories, Inc.

905 Sheshy Drive, Building A
Horsham, PA 19044 -
5M Eavireumetital Laboratory -
Building 2-3E-(9
935 Bush Avenue
St. Paul, MN 55106
Page 2 of 10
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Centre Analytical Laboratories, Inc.

Analytical Report: FACT TOX-1 10
3M Medical Department Study: T-6295.12 : . A oo

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Prowest #24crToX-110 -

Sub-Contract Laberatory Advanced Bioanalytical Services, Ize.
15 Catherwood Road
Ithaca NY 14850 |

Battelle Memorial Institute
505 King Avenue
Columbus, Chio 432012693

Proposed Study Timetable

Study Initiation Date Tune$, 1999
Study Completion Date : August 82000
1. Sruoy

z

Oral (gavagg) phmzcokh;eﬁc study of potzssium pcrﬂuorqcctzmc sulfonic acid ®F OS) in rats.

2. Purrosz

. This analytical study is designed to determine leveis of potassiuta perilnorooctanesulfonate

(PFOS) in specimeas of liver and serum of rat-. The in-life portion of this study was conducted
at Argus Research{.sboratories, study #418-013, All serum samples will be extracted and .
analyzed at Advanc=d Bioanalytical Services, Inc. and all liver sianples extracted and analyzed at
Battelle Memorial Instimte. Additional analyses may be per{'Omed at the 3M Environmentat
Laboratory as methods are developed and validate:_i. If additiona] analyses are performed an
amendment to this protocol will be written. : .

3. REGULATORY COMPLIANCE

This smdywm be conducted in accorfizncc with the United Slat=: Food and Drug
Administration, Good Laboratery Practices Standards, Final Ru!f: 21 CFR 58, with the excsption
that analysis of the test 1l mixture for concsatration, solubiity, homogeneity, and stability
will not be conducted, and is the responsibility of the Spomsor. '

4. QuALTY Assurancs

The 3M Eavironmental Laboratory Quality Assurance Unit will review the pmtocél and audit
study conduct, data, and final report to determine complince with g-ood L_ahcmory Practice
Standards and with 3M Eavironmental Laboratery Standard Opeziting Prdczdures,

The QA Unit at the sub-contract faboratory will audit their study eanduct, data, and results report
prior to submitting to the 3M Eavironmental Laboratory.

3M Environmental Laboratary . Pagedofio
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3M Medical Department Study: T-6295.12

Centre Studiy' No.: 023-016
Sponsor Protocal No: FACT-TOX-110

Protocal $FACT-TOX- 1 70

5. Ts.?rmrsam

5.1

62

&8.3
6.4

6.5

6.6

Refer to Argus Research Laboratory protocot for stidy #413-013,

. ConTROL MATRICZS
6.1

Identification Rat liver and serum and/or x-al‘abit liver and serur, traceability numbers
will be recorded in the raw data and included in the final regort

Source Argus Research and/or Sigma Chemical
Physical Description Rat liver and serum and/or rabbit liver and serum
Furity and Stability Not applicable

Storage Conditions Frozenat <20 °C£10°Cor-50°C£10°¢

Reserve Matrix A portion of the control matrix will be retained in'the 3M archives.
for 2s long as the quality of the preparation affords evaluation, but not longer than ten

. Years following the effective date of the final test rule (if applicabie),

6.7

6.2

Disposition Matrices will be retained at the 3M Ervironmental Laboratory per GLP
regulation. Certain matrices (fecss, wine, and blood) may be disposed after QAT
verification. . : ' ’ :
Safety Precautions Refer to MSDS for chémicals used. Wear appropriate _
laboratory attire, and follow adequate precautions for bandling biological materials and
preparing samples for analysis. . ’

RerFzrence MATERAL

7.1

7.2
7.3

7.4

7.5
7.6

7.7

Identification Potassium perfluorooctanesulfonate (FOS), lot#s 171, 215, or 217
(equivalent lots)

Source 3M Specialty Chemicals

Fhysical Description White powdcr o

Furity and Stability Purity of BFOS is 99% or greater. Stability has not besn
determined, - . .

Storage Conditions Room temperature

Resarve Material A reserve sumple fom each batch of PFOS used in this stady will
be retained as long as the quality of the preparation affords evalu_auom but not longer
than ten years following the effective dats of the final test rule (if appii cable),

Disposition Unused reference matesial will be retained for use by the 3
Environmental Laboratory and will be discarded when the quality of prepanition no
longer affords evaluation. .

3M Eavircnmental Laberatory . . Page4of10
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Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

’ Prolocel #FACT-TOX-110

7.8 Safety Precautions Refer to MSDS for chemivals used. Wear appropriare
laboratory attire, and follow adequate precantions for handling biclogical tatest als 2
preparing samples for analysis. erials and

8. TEsTSvstew

Rats were used as the test éyste:n and were maintained and dosed as described §
: csibed in .
Research protocol #418-013. The femaleras il be given the test materil o the Argus y
eginning 42 days prier 1o cohabitation and continue through day 14 or 20 of C‘m’“’d ez daily
gestation. Ses table | for more dosage information. - prestmed .

Table 1
" Dosage Levels, Concentration, and Volumes
Dosage Number of Dosage < ; —
. . 9 Snczatration Dosags

?roup female rats mgfkg/day mg/kg/day mol'.s/;i' volme
- 16 0 0 5

2 16 0.1 0.02 5 |

3 16 04 0.08 5
[_j‘_ 16 1.6 1032 5

3 16 32 0£4 B

- J

S. SPECIMEN AND SAMPLE RECEFT .

The ?M Environmental Laboratory will recsive hoinogcneity summples for dose apalysis and

gfcuncns af the following body tissues and fuids from the indicated points in the study, Se -

fe 2 for specimen information. All specimens will be packed on dry i¢s for shipping e
N -~ ad
.Table2
. Spetimen Information
Body tissue/flnid Collected Expected 3 of
- : _ . Specimens
&rum - Dam and Fetus animals . | Dam-Predose, Days 7, 15, ind 21 } 320 Dam and
. Fetus-At termination of the study | 320 Fetng
Urine and feces — Dam animals | Predose, Days 7, 15, and 21 320 urine a(izo =
! > 320 feces
Liver - Dam and Fetus animals Darn and Fetus-At termination of | 20 Dam ang
i : the study 80 Fetus

Mx.lk Secreting Glands - Dam At the termination of the study 30 (pooled)

animals

Amniatic Fiuid — Dam animals Day 15 and Day 21 - 80

- aM o . - )
Environmental Laboratory - Page 5of 10
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. Centre Study No.: 023-016
Spansor Protocol No: FACT-TOX-110

Pretocsd #FAchdx.1 120

Table2 Cont. . . T —
Specimen Ini‘ormati?n

Body tissue/Duid . Collectsd EXpected 2 of
: ’ Specimens

animals

Embryo’s with Placentae ~ Dam Day 15 and Day 21 ' F ——

Carcass - Fetns animal . At the termination of the study 160

Placentae — Fetus animal - ] Day 15 and Day 21 i 30

Liver/lung - Fetus animal - | At the termination of the study 80

Total number of expected specimens: 2000
Total nomber of test animals: 64
.Total number of control anippals: 16 .

Specimeas seat to 3M Environmental Laboratories will be recsived and tracked according to -

applicable

10. Prepa
70.1
10.2

10.3

104

Slandfmi Operating Procedures.

RATORY METHODS :

FACT-M-1.1, Extraction of Potassium Perfluorooctnesulfonats or Other Anionje
Fluorochemical Surfactant from Liver for Analysis Using HPLC-Elect'ospmyMasS
Spectrometry : .

ETS-8-4.1, Extraction of Potassium Perfluoroocianesulfonate or Other .
Fluorachemical Compounds from Secum or Other Fluid for Analysis Using 1Py .
Electrospray/Mass Spectrometry : o

If preparatory methods other than those listed above are used, an amendment to this
protocol will be written. Any deviations from these metheds Will be documenteq and
included with the stady data. '

If analyses are sub-contracted to ather Iaboratories, an amendment will be writteg o -

. include their methods and copies of e2ch method will be attached ta this protacol,

. 11-ANaLYTcaL MeTHODS T
11.1 FACT-M-2. 1, Analysis of Fiuorochemicals in Liver Extracts Using HPL (-

11.2

11.3

11.4

Electrospray/Mass Spectrometry’

ETS-8-5.1, Analysis of Potassiura Perfluorooctanesulfonate or Other Fluorochemicals
in Serum or Other Fluid Extracts Using HPLC-ElectrosprayMass § pectrometry

If analytical methods other than those listed above are used, an amendment ¢ this

protocol will be written. Any deviations from these methods will be documented ang
inciuded with the stady data. Co. i

1f analyses are sub-contracted to other laboratories, an umendment will be written to
include their methods and copies of each method wiil be attached to this protocol,

3M Envirenmental Laboratory . . . Page 5of 10
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Centre Study No.: 023-016
Spo_nsor Protocol No: FACT-TOX-110

Prcthc! #FACT-TOX-110

12.DATA QuALITY OBJECTIVES

12.1
12.2

12.3
'12.4
12.5

- ' 12.6

The number of spikes/duplicates, use of surrogates, and information on other data auuw
indicators are inciuded in the analytical methods. In addmcu, the following criteria will ; be mex:

Linearity  20.98

Limits of detection / quantitation

12.21 Method Detection Limit (MDL) for PFOS
a)  Serum: 1.75ppb '
.b)' Liver: 15ppd

‘1222 Limit of Quantitation (LOQ) — Equal to the Jowest acccptable Standard in

the calibration curve
Duplicate acceptable precision <30% for the method
Spike acceptable recoveries 70% -130%

Use of confirmatory methods Indeterminate saraples will be re-acalyzed using a
confirmatory method. If a confirmatory method is used, an amendment to this
protocol will bc wnm:n.

Demonmﬂan ofspec:ﬁcity Chromatom:h:c xttmon time, mass spactyal
danghter ion characterization.

13. SUB-CONTRACTEDANALYSIS

13.1

13.2

All analyses as detailed in this protocol will be performed at 3M Enmnmenm
Laboratories, Building 2-3E-09, 935 Bush Avenue, St. Panl, MN 55106, at Advancsd
Bioanalytical Servics, Inc., 15 Catherwood Road, Ithaca, NY 14850, or at Battelle
Memorial Institute, 505 King Avenue, Columbus, Ohjo 43201-2693,

An amendment tq this protocol will be written if analyses are performed at
laboratories other than 3M Environmental Laboratoriet, Advanced Bioanalyticaj

Services, Inc., or Battelle Memorial Institute,

14.S74 VSﬂCAL ANALYSIS
Averages and standard deviations will be calculated. The statistical mcthods that will be used are
described befow:

14.1

Data transformations and analysis Data wﬂl be reported as the conc‘nlnnon
(weight/weight or weight/vol) of PFOS or metaboalite per tissue or fluid,

SM Environmental Lahorataey ‘ S Page 7or 10
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Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Protecal 4FACT-TOX-110

Statisﬁcal analysis Statistics used may mc‘“‘k regression analysis of

conceatrations oves time, and standard deviations caleulated for the cogesatrations

within egch dose group. If necessary, sizple statistical tests, such as Studeat’s t tes: i
may be applied to evaluate statistical differsncs. ‘ o Co

15.RerPoRrT

A report containing all the results of the study will be prepared by the 3M Eavironmextal
Laboratory. If analyses are sub-contracied to other laboratories, each Izbom:ory will prepare 2
report and submit it to the 3M Environmental Labaratory for inclusion in the 3M Environmental
Laboratory regort. Each report will mclude, but not be hmxted to, the followmg whea al

applicable;

15.1
152
15.3

15.4

155

18.6

15.7

15.8,

15.9

Name and addr& of :hc facility performing the study
Dates upon which the study was initiated and comvlcted

A statement of complizncs by the Study Director addtasxng any cxcl@txons t
Laboratory Practics Standards o Good
Objecthw and procedures as stated in the approved orotocol, including any changes
in the original protocol

The test sybstancs identification by name, chemical abstracts mimber or code Dumber,
strength, purity, and composition or other appropriate characteristics, if pravided 'oy

.the Sponsor

Stability and the solubility of the test substances under the conditions of
administration, if provided by the Sponsor .
A description of the methods used to conduct the test(s)

A description of the test system.

A description of anty circumstances thn:may have affected the quality or the integrity
of the data -

15. 1.0 The name ofthc Stndy Director and the names of other scientists, professionals, and
supervisory personne] invalved in the study . '
15.11 A description of the transformatious, calculations, ot eperations performed on the

data, a summary and analysis of the analyticat chemistcy data, and a statement of the
conclusions drawn from the analyses

15.12 Statistical methods used to evaluate the data, if applicable
18.13 The signed and dated reports of each 'of the individual scientists or ather professionals

involved in the study, if applicabie

75.14 The location where raw data and the final resort are to be stored

"3M Environmental Lacratory . . Page 8of 10
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Centre Study No.: 023-016
Spansor Protocol No: FACT-TOX-110

- Protecst #FFACT-TOX-110,

75.15 A statement prepared by the Quality Assurance Ust lsting the dates thay syyg,
inspections and sudits were made, and the dates of any findings reported 1 the Study
Director and Managemeat! ’ ‘

Lfit is necessary o make corrections or additions to a regort afler it has besg aceepted, the

changes will be made in the form of an amendment issued by the Study Director, The
mendment will clearly identify the part of the report that is being amended, the reasons for the
eadment, and will be signed by the Study Director, k

16. LOCATION 0F Raw DATA, RECORDS, AND FiNAL REPORT

. Ongmzl czta, or copies thezeof, will be available at the 3M Environmental Laboratory to
facilitate 2 dits of the study during its progress and before aceuptance of the finaj report, When
the final 72 -art is completed.:all ariginal paper dats, including thase itétns fisted belaw, wil] be
retained in . .« achives of 3M Enviroamental Laboratory for at least 2 petiod of time ag specified

. 1!:}' r:g;ladc *, aud as established by 3M Environmental Laborarory Standard Opecating

Tocedures. - .

76.1 The “lowing raw data and records will be retained in the study folder in the _
Stuc nroject archives gecording to 3M Environmental Laboratory Standard Operating
Proc lures . 2

76.7 * Approved protocol and amendments

"16.1. Study comespondence : - .
16.7.  Shipping records

6.1, Rawdan ,

76.1.. Approved final r=port (original signed copy)

76.1.€  lectronic copies of data

78.2The fol.  ‘ng supporting records will be rétained separately from the study folder in
the arck. - acconding to 5M Eavironmental Labaratory Standard Operating
Procedur: E

76.21 T ‘ningrecords

16.2.2 C: ‘ratiod records

16.2.3 Ins: “ment maintensncs logs

76.24  Star iand Operating Procedures, Equipment Procedures, and Methods

3M Eavircomental Laberatcry . Pagé 9cf10
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Cantre Study No.: 023-016
Sponsor Protecol No: FACT-TOX-110

Protecst FFACT-TOX-110

7. Seecwen Rerexmon .

Spfcﬂnas will be maintzined in the 3M Eavironmental Laboratory specimen arciivan for s
period of time as specified by regulation or as lozg ds the quaiity of the preparation m:ord;
eval}mion, but not Jonger than ten years following the effective date of the final tes: e (if
applicable), and as established by 3M Eavironmental Laboratory Standard opmz‘ ng_mms

78. PROTCCOL AMENDMENTS AND DEVIATIONS

Planned changes to the protocs] will be in the form of writtez. ameadments signed ;
Director and the Spousor’s Representative. Amendments will be considersd af:’igft?muy
protocol and will be attached to the final protocol. All changes to the protocal will be indicated
in the final report. Any other changes will be in the form of written deviations signed by th
“Study Director and fled with the raw data. ToE e

.,
v

19, ATTACHMENTS .
79.1 Attachment A Preparatory and analytical methods

" 20. SIGNATURES

s 2 - D Dy forp

Marvin T. Case, D.V.M., PhD,, Sponsor Representative - 7 Date

bt fh b/ﬁ/L

Kristen ], Hans'en, Ph.D., 3M Eavironmental Laboratory Study Director Date

M Envi : o '
Envircnmental Laberatory . Page 10¢# 10
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Centre Study No.: 023-016
Spoasor Protceol No: FACT -TOX-110

~e
«

Study Title .
Oral (Gavage) Pharmacokinetic Study of PFOS in Rats

PROTOCOL AMENDMENT NO. 1

Amendment Date:
August 12, 1999

. Performing Laboratory
3M Eavironmental Technology & Safety Servicss
" 3M Eavirommental Laboratory
- 935 Bush Avenue
St. Panl, MN 55106

Laboratory Project Identification

ET&SS FACT-TOX110
LIRN U2349
Eact Capy of Ofidiral
xC___ _ovlay)
Initiat Data 2
3M Environmental Labcratcry
Centre Analytical Laboratories, Inc. : Page 60 of 103
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i m T Analytical Report: FACT TOX-110
t Stud . -6295-12 P
3M Medical Departmen y ; )

Centre Study No.: 023-016
Spgnsor Protocol No: FACT-TOX-110

. . Frofeczi FACT-TOX110
, : Amendment No. 1

This amendment modifies the following portien(s) of the prctécs{:

1. ProrocoL RE.:lDS: Section 2.0 states this study is designed to determine potassium
Perflnorcoctane sulfonic acid (PFOS) in specimens of liver and Serum of rats,

AF{END TOREAD: This study is designed to determine PFOS in specimens of rar iiver, sesum
acd urine. All Day-1 and Gestation Day 21 rat urine specimeas will be extracted and analyzed
by the 3M Environmental Lahoratory. :

REASON: The urine extraction and analytical metheds were not validated and approveqg priorto
protocol appraval. . -

v . .
. -

2. PROTOCOL READS: Section 6.0 lists rat or rabbit liver and secum.

" AMEND 7O READ: Rat or rabbit urine from 3M Toxicology with a physical description of rat or
Tabbit wine,

ReAsoN: The rat urine matrix was added aftes the protocol was approved.

3. PRoTocor ReAps: Section 10.0 and 11.0 list the following methods to use for extraction
and analysis: : A

FACT-M-1.1 “Extraction of Potassium Perflucrooctanesulfonate or Qther Agionic
Fluorochemiea} Surfactant from Liver for Analysis Using HPLC-Elestrospray/Mass
Spectrometry” ’ : :
FACT-M-2.1 “Analysis of Fluorochemicals in Liver Extracts Using HPLC-Electrospray/Mass
SPCC!romcu'f’ T

AMEND TOREAD: The extraction and analytical methods to follow at the 3M Environmentat
Laboratory are: . .

ETS-3-6.0 “Extraction of Potassium Perflucrooctanesulfonate or Other Fluorochemical
Compounds from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry™
ETS-3-96.0 “Extraction of Potassium Perfluorooctanesulfonate or Other Fluorochemicat

+ Compounds from Urine for Analysis Using HPLC-Electrospray/Mass Spectrometry/Mass
Spectrometry”
ETS-8-70 “Analysis of Potassium Perflucrooctanesulfonate or Other Fluorechemical
Compounds in 1 iver Extracts Using HPLC-Electrospray/Mass Spectrometry™
ETS-3-970 “Analysis of Potassium Perfluorooctanesulfonate or Cther Fluorochemica]
Compounds in Urine Extracts Using HPLC-Electrospray/Mass Spectromesry/Mass
Spectometry”

M Envicnmental Laberatory
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Analytical Report: FACT TOX-110
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3M Medical Department Study: T-62985.12 ;

Centre Study No.: 023016
Sponsar Pratacol No: FACT-TOX-110

e ]

Protocsl PACT-TOX1 1
Amendment Ne, 1

REASON: Tha o : : ' '

- q extraction and analytical methods FACT-M-1.1 and FACT-M.2 ;
::c:;:gsdzgtrdém 07/22/99 to ET5-3-6.0 and ETS-8-7.0. s M-2.1, recpectively,
e -3-96.0 and ETS~8-97.0 were not validated and :

Was approved, = ' w and approved untl after the protocol

4, FROTOCQ‘L READS: Sech . ’ an
ADs: ection 10.4 and 11.4 state that if the analyses ape .
other [aboratories an amendment will be written to include thesa mmhcds:“ roomzazed o

 rn 70 READ: The . . _ )
A 0 The extraction and analytical methods to follow at s .
Services will be attached to the protacol. , Advmsed Bioamalytical

The extraction and analytical method to follow at Battelle Memorial Institute is:

“Metliod for Analysis of Perflnorooctane Silfonate (PFOS) i
thod for 4 tane 08)in Rat Sera :
Vel i Semby LS,

" Reasow: The analytical . .
o m atth : .
original 5 yti ethods at the sub-contract laboratories wc:’e not included in the

5. Protocot reaps: Section 12.2.1 b) Liver method detectior: limit is 15 ppb._

ff"ﬁ"’ TOREAD; 12:2.1b) Liver method detection Limit is 8.50 ppb (ngfe).
2.2.1 ¢) Urine method detection limit is 1.5 ppb (ng/g).

REASON: The validation supporting methods ETS-8-6.0 md ETS-8.7.0 included  lowes

method detection Jimit fo in}i idation in ur
r PFOS in liver. A validation in wine was perit
approval, to support this method detection limit. periormied, after protacol

@@D\L 7)2}[”
lrja 1[=¥(44

3M Environmentsl Laboratmy .
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3M Medical Department Study: T-6295.12 E ' Analytical Report: FACT TOX-110
: LRN-U2849

Centre Study No.: 023-016
Sponsor Protecol No: FACT-TOX-110

- Protecel FreT.Tox1 10
Amentment No. 1

Amendment Appreval

1N (o 118t 1924

Marvin Cise, D.VM.,, PhD., Spomsar Z.pmeentative "Dz

= G fh .- glsksy
*sJ. Hansen, PD, Study Director . . Dats

M Eavironmentay Laberstory
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3M Medical Department Study: T-6295.12 Analytical Report: FACT TOX-110
‘ LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

N - Study Title
Oral (Gavage) Pharmacokinetic Study of PFOS in Rats

PROTOCOL AMENDMENT NO. 2

“Amendment Date:
September 28, 1999

. Performing Laboratory
3M Environmental Technology & Safety Scrvices
'3M Environmeatal Laboratory
935 Bush Avenue
- St. Paul, MN 55106

- Laboratory Project ldentification

ET&SS FACT-TOX110
LIRN U2349
Exact Gapy of Oslginal
[ o4l los
Initial Dats
M Ewimnmental Léboratcry :
Centre Analytical Laboratories, Inc. : Page 64 of 103
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f m . T- ‘ Analytical Report: ; ACI IOX" 0
. 295. 2 , .

., Centre Study No.: 023;016
Spgn;or Protocol No: FACT-TOX-110

- - JruneIE T

* Froteccl FACT-TOX 110
Amendment No, 2

This amendment modifies the following particn(s) of the protacal:

1. PRoTocoL reAps:
Section 2 statea that all liver samples wiil be extracted and analyzsd at Bagtelie Mezaorial

Institute,

AMEND 70 READ: g ) '
All dam fiver specimens (female mother) and 27 fetus (paoled) fiver specimens will be
analyzed at Battelle Memorial Tostirute. ]

REASON: . .
The fera) Hver/lung is not a target matrix and will not be extacted or analyzed,

2. Paqroccz READS:
Section 9 states that 80 dam Jiver specimens (female mother) and 80 ferus (pooled) tiver

specimens will be seat to the Eavironmental Laboratory.

AMEND TO READ: : -
Seventy-thres dam liver specimens {female mother), 27 fetus (pooled) liver specimers and -
81 fetal liver/lung specimens (27 livevhumg specimens sampled in triplicate) were searto the
Environmental Laboratory. - _ i

ReAson:
The mmber of animals changed during the course of the study.

3. Protocor rEaps:
?;Cﬁon 12.2.1 a) serum method detection limit is 1.75 ppb b) Liver method detection limit is
ppt. : .
AMEND TO READ:
The method datection limits for all compaunds and matrices witl be taken from the methods
used for extraction and analysis. :

Reason;

The method detection limits listed are specific to the 3M Enviranmental Laboratory,
Smtc:nm; was added to allow for sub-contracted analyses and/or revised methods,

M &{fmnmental Laberstory
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3|\l‘ Nle (cal ep rtn ent Study |'6295. |2 Allalyhca ,2e ort: FACI I OX' 1 |O
d D al

[

. Centre Study No.: 023-016
Spogsor Protocal No: FACT-TOX-110

e R e

Frotees! FACT-TOX110
Amendment No, 2

4. ProToCoL READS: '
Section 16 states that the original data, or copies thezeof, will be available at the 33
Enmn,?,m Laboratory to facifitate audits of the study during its progress and besor
f!cczpt_ancs of the final report. Whea the final regort is completed, all original pane:;ia::,
including: approved protocol and amendments, study correspondencs, shipping resords
data, approved final report, electronic copies of data, training records, calibration ‘“f’“;sm?’
InsTument maintenance logs and standard operating procedures, equipment procedur z;nd
methods will be retained in the archives of the 3M Envircumental Laboratory, fs'

AMEND 70 READ: .

. Section 16 states that the ariginal data, or copies therzof, will be available at the 3\
Edvironmental Laboratory to facilitate audits of the stmdy during 1t¢ progress and befors
acesgtance of the final répost. When the final report is conipleted, all original pape: data,
Incinding: approved protoeol and amendments, study correspondence, shizping fa;rds
dats, approved final report, and electrénic copies of data will be retained in the archives xiw

-the 3M Environmental Laboratory. All comresponding training records, calibration Mrgs

Instrument maintenance logs, standard operating procedures, equipment procedures P A

methods will be retained in the archives of the facility performing each analysis,

REessoN:
Clarification of the disposition of archived records if analyes are pérfor b
dboratery dispositi e ; - 5 performed at a sub-contract

5. ProrocoL reaps: : : .
SCCtEonA 17 states that specimens will be maintained in the 3 Environmental Laboratory
specimen archives, ‘ ’ 24

AMEND TO READ?

- Specimens will be maintsined in the 3M Environmental Laboratory specimen archives, All
Specimens sent to sub-contract laboratories will be refumed to the 3M Environmental
Laboratory upon completion of analysis nd submission of the sub-contract laboratory(s)
51!31_ report. The specimens will be retarned with the following documentation: the signed
original chain of custody and records af starage conditions while at the sub-contract &gmy

Reason:
Clatification of the disposition of documentation when shipping spesimens for analyses
performed by a sub~contract lsboratory. ‘

3M Environmentai Labcratory
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3M Medical Department Study: T-6295.12 . Analytical Report: FACT TOX-110
LRN-U2849

Centre Study No.: 023-016
S ponsor Protocol No: FACT-TOX-110

Protocst FACT; TOX1 10
Amencment No, 2

" Amendment Apiproval
Marvin Case, D.VM,, Ph.D,, Spansor Represcatative = D-:éo .
57[4» ,éL———-f : Y a
" Kristen I, Hansen, PhD, Smdnyrcctor o - D%L?/LL
3M Environmentat Laboratery
oo Centre Ana]ytxcnl Laborntones, lnc. . K Page 67 of 103
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3'\ V‘edlca‘ Depal tme it Slu y. I 295. |2 A“aly“cal RepOI t. ' C I I OX' I 0
d '6 A

, Centre Study No.: 023-016
S ponsor Protecol No: FACT-TOX-110

C Mo Study Titfe - )
Analytical Laboratory Report on the Determination of Parilucrooctanesitfonate (PFOS
Prese‘ncs and Conceatration in Serum, Liver, and Urine from the Gavage Study o fT13295>1o

PROTOCOL AMENDMENT NO, 3
Amendment Date:
20 January 2000
. * Performing Labaratories
N rine Analyses . Liver Analyses Serum Anaf :
3M Eavironmental Technolegy and Ad ayses
Safe:-{ Servies e é ogy an Raelle Mecmoral Tnstite hc.vanced Bicanalytical Servicss,
gI“_‘l’;n‘ gméwd Chemistwy Texm 505 mbi. A;l;;u_zm 2653 15 Catherwoad Road
uilding 2-3E.09 Col 43201 .
935 Bush Aveaus o hacy, NY 14850
St Paul, MN 55106
Laboratory Project [dentification '
. ET&SS LRN-U2349
FACTTOX-110
Argus Study: 418-013
3M Medical Department Study: T-6295.12 .
o Eﬁ‘i%py of Criginal
e 20l
) lntial "zt
3M Environmental Labaratcry -
__ Centre Analytical Laboratories, Inc. -

3M Environmental Laboratory
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3M Medical Department Study: T-6295.12

1.

Analytical Report: FACT TOX-1 10
LRN-U2849

, Centre Study No.: 023-016
* Sponsar Protecol No: FACT-TOX-110

Protocat LRN-U2349
Amendment Numzer 3 .

This amendment madifies the following portfon(s) of the protocal;

Froracer reaps: :
The study director for the present study was identified in the protecal as Krictan °
Hansen, Ph.D. _ protecal as Kristen J.
AMEND 70 READ: : )
The role of study director far the present study was reassigned to Mapi :
3 . vin T,
D.VM., Ph.D., as of 20 January 2000. The previous study director, Kristen JCase,
Hansen, has been reassigned to the role of Principle Analytical Investigator.

... REAson: .

2.

The role of study director was reassigned in an effort to ensure compi T
. ¢ ianc
Good Labaratary Practice Standards that outfine study personnel reguirer:evg:l:sh

{refer to 21 CFR Part58).

PROTOCOL READS: : ‘ A
The sponscr for the present study was identified as Marvin T, Cas
‘AMEND T0 READ: = M. P,
The role of spansor for the present study was reassigned fo John L .

Buten
Ph.D,, as of 20 January 2000. ' fof
REeason; . . .
To ensure that the study director does not also cany the duties of study spensor, the
Spansor role was reassigned. In this manner, personnel responsibiliies ang

~ Workload are more evenly balanced.

M an‘mnmenta{_Labaratcry

Centre Analytical Laboratories, Inc.

3M Environmental Laboratory
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3M Medical Department Study: T-6295.12 Analytical Report: FACT TOX-110
LRN-U2849

: Centre Study No.: 023-016
Spansor Protocol No: FACT-TOX-110

Froteest LEN-U2849
Amercmant Numeer 2

Amendment Aﬁproval

_ Pl k. ZW 28 ez, /é
/XD

John L, Butenhogf PR D, Sponsor Rc.pmcatau'vc 2

. Date

~e

Bt fhe

Kristen J, Hansen, Ph.D,, Outgoing Study Director

‘%Q AAA, &44 ;
. (7 : - 1o/
o avinT. Case, D.V.3L, P D, Incoming Study Director d%a%k

= Feb =200
Date i

2M Envirenmentay Labaratory
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3M Medical Department Study: T-6295.12 '

Analytical Report: FACT TOX-110
LRN-U2849

: ' Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

. Study Title
Oral (Cavage) Pharmacokinetic Study of PFOS in Rars

PROTOCOL AMENDMENT NO, 4

Amendment Date:

20 April 2000
Performing Laboratories
URINEANALYSES: FerEs Anary
3M Environmental Techaology Centre Analytical Laboratorics, Loy .
- . and Safety Services - 3048 Research Drive™ =~ -
uerine Analytical Chemistry Team State College, PA 1630
Building 2-3E-09, 935 Busk Avenue* !
: St. Paut, MN 55106
LIVERANALYSES | SERUTAnAtysEs .
Battefle Memorisl Tostitate . Advanced Biogaalytieal Servy
505 King Avenue 15 Catherwood Road = e

" Columbus, OH 45201-2693 Ithaca, NY 14850

Laboratory Profect Identificatian
ET&SS LRN-U2849
FACTTOX-110
Argus Study: 418-013
3M Medical Departmeat Study: T-6295.12

Eactp

0 -
‘b‘\c',iy cfoo‘:i,gmd .
tnitizf ‘3;&"-’;’00
3M Environmentat Laberatary
.. Centre Analytical Laboratories, Inc. Page 71 of 103,
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3.

Analytical Report: FACT TOX-110
3M Medical Department Study: T-6295.12 | ‘ o

Centre Study No.: 023-016 '

: Sponsor Protocol No: FACT-TOX-110

rerim mesnan

Protecst LAN-UZ849
Amencment Nymber 4

This amendment modifies the fbﬂowing portion(s) of the protees|:

PROTOCOL READS?

The amended section 2.0 text states that this study is designed 10 determine PFOS i
Specimens of rat liver, scmm, and urine.
AMEND T0 READ:

This study is designed to determme PFOS in specimens of rat liver, se'um, feces, and urine.
Reasown: .

The analysis of fecal tissue for the target chemical and/or its analytes Was added to the seope
of the study following the issuancs of the protocol, Fecss extraction and analynql methods
Were not validated and ayproved prior to protocol approvaL .

s

PRorocot. READS:
The amended sectin 6.0 lists rat or rabbit iver, serim, and urine,

‘AMEND TO READ;

Add: rat or rabbit feces with a physical description of rat or rabbit feces,

Reasow:

Analysis of fecal tissue for the target chemical and/or its analytes was added to the scope of
the study following the issuance of the cnvmal protocol. .

PRoTocot-Reaps: -
Section 13.1 lists all of the laboratories that wﬂl be conducting analyses far this study,

AMEND TO READ:

Add: Centre Analytical Laboratories, Inc., 3048 Research Drive, State College, PA 16801

Reason;

Feces analyses were added to the scope of thxs study. The sub-coritract laboratary performing

analyses was not in the original protacol. .

. ProTocoL Reaps:

Sections 10.4 and 11.4 state that if the analyses are sub-contracted to other laboratories an
amendment will be written to include these methods.

AMEND T0 READ:

The feces extraction and analytical method used by Centre Analytical Laborataries wil} be;
00M~023-003 (Revision 2), “Determination of Fluorochemical Residues in Monkey/Rat

- Feces by LO/MS/MS."

ReAsON:
The sub-contract laboratory performing feces analyses was mﬂdcd 16 the scope of this stu dy:
this method was not vatidated and approved prior to protocol appraval,

3M Enviranmental Laberatory

- Centre Analytical Laboratories, Inc.

3M Environmental Laboratory
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Analytical Report: FACT TOX-110

3M Medical Department Study: T-629§.12 LRN-U2849

Ceatre Study No.: 023-016
Sponsor Protceol No: FACT-TOX-110

: ' FPreteesy LAN-U2349
e . Artiancmen; Number &

Amendment Approval

Sl v BZoil . pa/ g zeos

John L, Butenhog; P D, Spoasor Representarive Date

MarvinT. Case, D.V.M, PhD, Stady Direetor ' <

Date

3M Environmentat Laboratory
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3M Medical Department Study: T-6295.12 |

Analytical Report: FACT TOX-110
LRN-U2849 _

i Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Centre A luti
% Labor;ato?*ﬁsg, ]l%?:i

3048 Research Drive, State Callege, PA 16501 Phoae: (314) 231-8032, Facsimile: (814)231-1253

PROTOCOL DEVIATION
Deviation Number: 1

Date of Gecurrence: eatire study

Ceatre Study Number: 023-016 - . Ceawe Protocol Number: FACT-TOX-110

DESCRIPTION OF DEVIATION

L §123Page7: Did not.pcrfor?n duplicate cxtractions on any of the samples for this study.

ACTIONS TAKEN
i.e., amendment issued. SOP revision, efc...

1. Prowocol deviation issued,
Recorded Byl‘Dn:e:Gi@ R Lo '3"{35!”) i ; N

IMPACT ON THE STUDY

1. No negative impact.

RATIONALE

L. Although none of the study samples were duplicated, at Jeast one of the matix fortifications
(QC’s) in each set was prepared to match ope of the exiracted calibration standards and a precision

of < 30% was observed.
Sbih W) ———C  prospe
. B e et et ety
Principal Investigator Signature Date
_Gn . Bt Y 00
Sponsor Represcntative Signatre Da

_ CAL QAU Review pee Hrylos’

February 12, 199872

Do T Ty B

STvdy Director " Da rz
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3M Medical Department Study: T-6295.12

3M Environment'al Laboratory

Recorded By/Date: /5@ °R Stuffer 9, /

Centre Study No.: 023-016
Spousor Protocol No: FACT-TOX-110

Od\\\\*‘ Centre Analytical
A Laboratories, Inc.
30438 Research Drive, State College, PA 16301 Phoae: (814) 231-3032, Facsimile: (814)231.1253

PROTOCOL DEVIATION
Deviation Number: 2 .

Date of Occurrence: (1) entire sudy

Centre Study Number: 023-016 Cenire Protocol Number: FACT-TOX-110

DESCRIPTION OF DEVIATION

L §Amendm:7nem#,¢ Amthoddaecuonhmtwasnmuubhshedformfecmdumgme
(@), method validation,
“Buky

ACTIONS TAKEN
ie. @ issued Tevision, ¢tc...

1. Protocal deviation issu

IMPACT ON THE STUDY

1. No negative impact.

RATIONALE

L. Any sample that cantained residue with ~ 3:1 signak:noise wus integrated and any aumber that was
greater than 0 was reported. The limit of quanitation was established at 10 ppb during the method
validation,

!\

j Rl Z\)M =__ &0

ncxpal Investigator Signanre Date
4 ) .
Qnﬁ-’\-uvv\ TGA-L—- : %_2&-_4_
Sponsor Representative Signature . ' Date :
' CAL QAU Review ree  BlY/e

February 12, 199872

Centre Analytical Laboratories, Inc.
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Analytical Report: FACT TOX-110

3M Medical Department Study: T-6295.12 :
: LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110.

APPENDIX B
| Det-érminétion of Fluorochemical
Residues in Monkey/Rat Feces by
LC/MS/MS (Revision 2)

Method #00M-023-003, revision 2 and
Deviations.and Modifications
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3M Medical Department Study: T7-6295.12 Analytical Report: FACT TOX-110

LRN-U2849

"Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

TITLE
Determination of Fiuorachemical Residues in Monksy/Rat Faoss by LCMS/MS
(Revisicn 2) - ’ "
. o AUTHORS

Enasha Wickremesinhe, Shaozki Zheng, and John Flaberry

DATE ISSUED

June 02, 2000

SPONSOR

3M Environmental Technology and Safety Services™ . -
Building 2-3E-09 - l
PO Box 33531
St. Paul, MN 55133-3331

PERFORMING LABORATORY
Ceatre Analytical Laboratories, Inc. (Ceatre)
3048 Research Drive
Staie College, PA 16301

* CENTRE STUDY NUMBER

023003
CENTRE METHOD NUMBER

00M-023-003, revision 2

TOTAL NUMBER OF PAGES

20
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3M Medical Department Study: T-6285.12

Analytical Report: FACT TOX-110

LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Caaze Method No, ; 00M-027.003, revision 2

' MANAGEMENT APPROVAL

The work cited here was performed in conformance with applicable standarg operatin
o perating

Procedures and general GLP’s.

4/-61% //{Z/\_} l-vz-00
ate .

Enakshia Wickremesinhe, Ph.D. D

Cearre Anmlytical Laboratories, Inc, Stady # 023-003

Centre Analytical Laboratories, Inc.

3M Environmental Laboratory

- Principal Investigator

. Centre Analytical Laboratories, Inc
el At g2
Shaozhi Zheng — . Dat
Principa) Investigator
Centre Analytical Laboratories, Inc.

/gém_ﬂgé;__.é/_’_/f‘”
ohn Flaherty Date
Labomtory Manager ’
Centre Analytical Laboratories, Inc.
‘ 2 - JUNF-00
. / W LR OD 2msanis g
Richard A- Grazzifh, PuD. - Date e o
President
Centre Anzlytical Laboratories, Inc.
A 06 106 /60

Kris Hansen, PHD. : Date-
Group Leader
3M Environmental Laboratory
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3M Medical Department Study: T-6295.12 .

Analytical Report FACT TOX-110

LRN-L2849

Centre Study No.: 023-016
Sponsor Pratocol No: FACT-TOX-110

Ceatre Method No, : 00M-022.03, revrision 2

’ o TABLE OF CONTENTS

TITLE PAGE
MANAGEMENT APPROVAL !
TABLE OF CONTENTS 2
1. SUMMARY ;
2- FLUOROCHEMICAL STANDAR DS .
- CHEMICALS AND SUPPLIES
3.1. CHEMICALS 7
3.2. FLUOROCHEMICAL STANDARDS 7
3.3. EQUIPMENT AND SUEPLIES. /
3.4. SOLUTIONS 7
b

3.5. PREPARATION OF STOCK, FORTIFICATION, AND CALTERATION SOLUTIONS 9
9

3.5.1. Stock solutions

3.52. Fortification Solutions

3:5.3, Calibration Standards ;3
4. METHOD "
4.1, FLOW DIAGRAM. u
4.2, SAMPLE PROCESSING 1
4.3. SAMPLE PREPARATION. 11
4.3.1. Matrix Blapks..... N 12
432, Matrix Zero Blanks S

4.3.3. Calibration Standards 12
43.4. Contiming Calibration Verification SLBGATAS ceweusermmmrmsessersssnes 1;
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4.4.1 SPE Column Preparation 1
442 Silanizaion of Pear-Shaped Flasks 13
443 Standardization of SPE Columns - Ii
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45.1. LC/MSAMS System and Operating Conditions (Elccmmv) P 14

452, Fxample Tune File Parameters. 15

4.5.3. Calibration Procsdures 16

45.4. Sample Analysis 17

4.6. PERFORMANCE CRITERIA 18

. 4.7. TiME REQUIRED FOR ANALYSS .. 18
5. CALCULATIONS 18
5.1, ANALYTEFOUND 18

5.2. QCRECOVERY Is

5.3. Meay RESPONSE FACTOR 19

6. SAFETY 19
ATTACHMENT 1. v
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Analytical Report: FACT TOX-110

3M Medical Department Study: T-6295.12 ;

LRN-U2849--

Centre Study No.: 023-016

Sponsor Protocol No: FACT-TOX-110

Ceatre Method No. : 00M-023-003, revisiog 2

1. SUMMARY

This document details 3 method of analysis for residues of perfluoracciane suifonate
(PFOS), perfinorooctane suffonylsmids (PFOSA), perfluorooctans sulfonylamidoethyi.
acetate (PFOSAA), perfluorooctanesulfonylethylamide (PFOSEA), perfluarooctancate
{POAA), Z(N-ethyiperfinorooctanesulfonamida)-ethyl aleahiol (Et-FOSE-0E), Ms70
and M536 in monkey feces, The chemical formulas of the analytes are givenin S:ecxion 2
of this method. = B

This method is being re-issued as method 00M-023-003 revision 2. It s being revised 1o
add the rat fecas as 2 matrix, fo document the use of 20-ml, vials instead of 15 ml. tahes
for sample extraction, to 2dd the option of homogenizing fecas samples before weighing
to clarify the preparation of QC recovery samples and to correct some typcg'mphic:i
erzors in method 00M-023-003 revision 1. Rat feces is being added to the methed,
however; it was validated for the analysis of PFOS only. Therefore, this method should
be used fortheapalysis of PFOS only, in rat fecsx. ’ :

Residues of these fluorochemicals are extracted from feces with acatonitrile (ACN). The
ACN extract is filtered and passed tharsh 2 carbon solid-phase extraction (SPE) cohumn,
Approximately 3-4 drops of l-octanol are added to the extract and evaporated to near
dryness using rotary evaporation. Each extract is then reconstituted- with methanol
Quantification of PFOS, PFOSA, PFOSAA, PFOSEA; Et-FOSE-OH, M356, M570, and
POAA is accomplished by liquid chromatography/tandem mass sne:trox;:euj:
(LC/MS/MS) analysis using selected reaction monitoring (SRM). .

The proposed imit of quantitation (LOQ) for this mehod is 10 pob each for PFOS
PFOSA, PFOSAA, PFOSEA, Et-FOSE-OH, M556, M570, and POAA_ This is based ot;
studies conducted during the development of this methed using control monkey feces.

2. FLUOROCHEMICAL STANDARDS

Moleenlar structures of PFOS. PFOSA, PEOSAA, PFOSEA, Et-FOSE-Q ;
. MS56,
MS570, and POAA are given below. . Mss6

Pros

Mealecular weight: 499 {C,F;;S0;,7)
o]
C.F 17! —(
i Chemical Name = Peril ne sulfonate.

Note: The neutral molecule and standard form that the PFOS (anion) is derived

from is potassium perflucrcoctane sulfonate [C,F,,SO,X], molecylar wei ght 538,

Ceatre Analytical Laboratoties, Inc. Study # 023-003 : "Pige 4

-
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3M Medical Department Study: T-6295.12 Analytical Report: FACT TOX-110
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PFOSA
Molezular weight: 499

i
CoF 17§ —NHz
Q .
Chemical Name = Periluorvoctane sulfonylamide

PFOSAA :
Mol_ec.ﬂarwcight: 585 .

/a-izgcoﬂ
Cat"nﬁ‘f"
CHaCHy

Chemi 'Nmﬂ";—"" ulfonylamid, thylace

-0

PFOSEA ] .
Molecular weight: 527 - - :

H
CaF178——N

s CHaCHy .

Chemical Name = Perfluorooctanesulfonylethylamide

POAA.
Molecular weight: 413

CiFysCCO-
Chemical N2me = Perfluorooctanoate

Note: The neutral molecule and standard form that the POAA, (anion) is ders
=" e 3 anion) is derj
from js ammonium perfluoroctanaate (C)F\sCOONH,}, molecular weight 43‘1"3:1

Cenure Analytiea] Labaratories, Ine, Study # $23.003 Page §
. . . . age
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~cmical Nm-zm.emylperﬂuommmulfommido)-ethvl ;]c's'ncl

CHCHCH
Cof175— N\
M Newen
o
M336

Molecular weight: 557

o f /CHeoaH
CoF7S—N
/AW
o]
Caemmical Name = M556
M 3570

" Molecular weight: 571

[ GizeecH

THPFOS
Molecular weight: 428

I-H, I-H, 2.5, 2.H, CgF) 35038

Chemical Name = 4-H, perfluctooctane suifonic acid

Ceaxe Amlytieal Laboratories, Ine. Study # 023-003
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3.. CHEMICALS AND SUPPLIES |

3.1. CHEMICALS
Chbemical Grade Source Catalog No
Acconimle (ACN) | EPLC (VWI)LT.Baker — TFspmag
Carbon 120/400 mesh - Supeleo 572100
Methanol (MeOH) EPLC  (VWE)J.T.Baker  JTog93.2

- 1-Octano] Reageat  Aldrich Chemical 111-87-5
Ammonium Acetate  Reagent  Sigma-Aldrich,  © A.7339
L-Ascorbic acid _ .- Reagent Sigma-Aldrich L-5960

- Toluene Reagent . (YWR) L T. Baker TT9460-3
Dimetyldichlorosilane ~ Reagent Supelco ‘ 3-3009
Water Typel in house

- (Type I water = electrical resistivity, minimmm of 16.67 MQ/en ar 2 25°C, fom a

Labconco waterpro workstation)

3.2. FLUORCCHEMICAL STANDARDS

‘ Standard Source - -
PFOS 3M
PFOSA M
PFOSAA M
PFOSEA M
Et-FOSE-OH M
M556 M
M570 M
POAA M
" THPFOS - M
3.3. EQUIPMENT AND SUPPLIES
Eqnipment Saurce
Balance, analytical, (display at Jeast 0.0001 4} Mettler
Balance, top loading, (display at least 0.01 g) Mertler
Rotary evaporator Buchi
Rotary evaperator trap Buchi
Pear-shaped flasks (125 ml) Pyrex
20-mL SPE tubes {(cat. no. NO57177) with frits Supelco
Vacuum pump " Buchi
. Visiprep vacuum mamfold Supeleo
Ceatre Ar.n!yunl Laboratorics, Inc. Stady # m-‘m F Page 7
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Wristaction shaker ' Bugrel
20-mL polyethylens scintillation vials with lidg e
20-mL syringe _ : v’"c‘&( WR)

_ 25-mm diameter glass fibre acrodisc (cat # 4523) Ged
Disposable pipets, test tubes etc. ;;n;n
Disposable micropipets, 100—200 pL. VWR
125-mL LDPE narrow-mouth bottles o Nal
2-mL clear HPLC vial kit (cat # 5181-3400) - e
Standard ab equipment (class A pipets and volumetric yari

flask, graduated cylinders, etc.) . : ous
LC/MS/MS and BPLC systers AS described §
. . . edm -
Section 4.3,1°
Notes:

1. In order to avoid contaminati i
containers/tubes/pipets etc. is hig!flyn' re?:m::s:l:d:i fsposate
Teflon or teflon-lined containers or equipment, inciudi
_ teflon-lined HPLC vial caps should pot be used. " icluding

3. Pear-shaped flasks are silanized before use,

4. It may be necessary to check the solvents (m:

preseace of contaminants (especially POAE‘.) eb!;al'loOMD t-‘JS/I\fr tl;;
_ before use. Certain lot numbers have been found

. unsuitable for use, e ke

| 34

th

standard solutions, when prepari

i i o i st i
6. Equivalent materials may be substituted for those speeifad +

this method. However, the use of carbon ﬁnmsg:a::g n

strongly recommended, # Is

3.4, SOLUTIONS v
1. 50 mM Ammonium Acetats: Dissolve 3.85 g of ammonpj . .
1L of type ] water. Ui 2estate in
2. 2 mM Ammonium Acstate: Dilute 40 mL of the 100 .
acetate solution in a liter of type I water, for mobile phas:‘r Ammontum
3. Saturated Ascorbic Acid in Methanol: Dissolve ~ 10 g ascarbic acid
100 mL methanol. ¢ acid in
4. The 2% Ascorbic Acid in Methanal: Dissalve 2 g ascorbic acid i 100

ml, methanol.

Note: The volumes shown are provided for guidancs; alternative volum es

may be prepared.

Cearre Analyvical Laboratories, lnc. Stady # 023-003

Centre Analytical Laboratories, Inc.
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3.5. PREPARATION OF STOCX, FORTIFICATION, AND CALZRATION
SOLUTIONS

Analytical standards are used far two purposes: 1) to fortify .
samples designated to be extracted and processed as calibration stan?;:: l.h:;a‘:ﬁ

- be then used to calibrate the response of the detector used in the analysis; and 1))

to fortify other contro] matrix samples to determine analytical recavery,

The absolute volumes of the standards may be varied by the anaj
correat proportions of solute to solvent are maintained. The sc;my‘f)tnis cl‘:g :slthe
are given as an example; altemative conceatrations may be pregared ifn‘ggdg:: o

'3.5.1. Stock solutions

To prepare siock solutions of 100 pg/mL each PFOS, PROS '
PFOSEA, E-FOSE-OH, M536, M570, POAA, and ine smﬁgtf ;zsd“:d
THPFQS, weigh out 10 mg of analytical standard (corrected for pUrity and

percent salt, if necassary) zad dilute to 100 ;L with methano! in 2 10Q.mn,

volumetric flask. Preparc a separate solution for each analyte, These stock

solutions {in 125-mXL LDPE battles) are to be stored in 3 refi
.6°C and are stzble for 2 maximum period of 6 mogths ﬁi:rgeaﬁc o
_ Dreparation. ’ ¢ of

3.3.2. Fortification Solutions

a. 10 pg/mL Mixed Fortification Selution - Pipet 10.0 mp. cach of PFOS
PFOSA, PFOSAA, PFOSEA, E-FOSE-OF, M536, M570, snd poa s
stock sofution to a 100 mL volumetric flask. Bring up to h
methanol, g Up to volume with

b. 2.5 pg/ml Mixed Fortification Solution — Pipet 25.0 mI. of the ]
Inixed fortification solution to 2 100-mL volumetric flaskc mdcbﬁgpﬁ/mr‘
volume with methanol ' - P to

¢ 0.5 pg/ml Mixed Fortification Solution - Pipet 20.0 m of e 25 pofml,
qmixed fortification solution to a 100-mL volumetric flask and brin
volume with methanol ) gup o

d. 0.1 pg/ml Mixed Fortification Solution ~ Pipet 20.0.mL of the 0.5 pg/mL
mixed fortification selution 10 2 100-mL volumetric flask and br.in uu
volume with methanol. B0t

Follow Steps 2 and b above to make 2 2.5 .pg/mL .solution of |
standard (THPFOS) from the stock solution. the sumagate

Ceatre Analytieal Laborarorics, Inc. Study #023-063 ' ) Page 9
: . : age
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Stors all fortification standard solutions (in i25 mL LD
- PZ bonles)
refrigenator at 2°C to 6°C for a maximum pcnod of 6 montks ﬁ-o:: ;d: )'azm 2
ie date of

g preparation.

3 5.3 Calibration Standards

Prepare LCJMS/MS calibration standards by fomfym wei

of the same control feces sample (or 2 combined "bulk’g coenf:;a ooy iguats
‘ before they are processed through the extraction procedure, Feess sample)

The following is a typical examiple; addma@ cancentratio

ns ma

as nesded. It is recommended to prepare the fortification solunoisb:opg? art;d

volume of fortification is between 50 and 200 UL and to vse d; o

micropipets for aliquoting fortification volumes, ¢ dispasable

Conc.of  Fortification ~ Weight of Cenc. of
! Vi
Mixed  Volume(ul)  Control Extracted Sur:zla. ::xfe

Fomncf:non Sample (g)  Calibration Standard*
Sojution Standard dd
) (pb)  -ed (L)

~ NA NA 10 NA ~

. 0.1 100 0 . 10 '5g° _

61 - 200 1.0° 20 200 -
0.5 100 1.0 50 202
05 200 1.0 100 200
2.5 100 10 230 200 -
2.5 © 200 18 . - 500 200
10 100 1.0 1000 200

* 2.5 pg/ml THPFOS fortification solution,

Calibration st:mdaxd preparations may be stored in a. ref ger:
o at {1
6°C, if nesded, and used overa period of time as long as its mbi?ix;ya;; Ee::

verified,

Cearre Analytical Labormories, Ine. Study # 023-003 . P
.o - . ) - age 10
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METHOD

4.1. FLow DIAGRAM

The flow diagram of the method is given below, followed by 3 des ailed

description of each step. -
" Method Flow Diagram

Weigh 1.0 g of sample
- (fortify samples designated as callbration standards and QC recoverieg)
4 Filia veri
v
Extract with ACN and filter
~L L.

i
Carbon Solid-Phase Extraction
{ :
i
Conceatrate to almost dryness

i
Adjust final volume (2.0 mL)
4

i
L.OMSMS

-

4.2. SAMPLE PROCESSING*

All samples are recsived frozen and will be kept frozen (below -10°C) until tim
of extraction. The rat feces do not need any processing, however, the monk, e
feces may need to be homogenized in order 1o be able to weigh out,thc sneciﬁzg
amounts, . pe

4.3. SAMPLE PREPARATION

Prepare the following blank 2nd calibration samples (Sections 4.3.1 to 4.3 4) Fro
same control fecss sample (or a combined “bulk” control feces sample), T

Ceatre Anlytical Laboratories, loc. Study # €23-003 : .
i - . Page 11
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4.3.1, Mat¥ic Blanks.

Prepare two blank samples without any fordfications, p& set m" samp]es.

analyzed. These will be.used 4 the marrix biank.
4.3.2. Matyix Zero Blanks *

- Prepare two matrix blaok samples fortified with the Surrogate, per set of‘

samples analyzed. These will be used as the matrix zero blanks,

4.3.3. Calibration Standards -
Prepare calibration standards as described in Section 3.5.3;

43.4. Continuing Calibration Verification Stan;iards

Two of the extracted calibration standards, 2 Jow-mid and 5 widrson |
standard, will be used as continning calibration verification (ca C%ds:ff a:;:cl

4.3.5. OC Recovery Sumples
Prepare QC recovery samples to represeat every control marrix i

. mx .
study. Prepare at least one QC recovery sample in the low.ran";’:h:aizdom the
the high-range, o approximately bracket the expested range Ofall’alyte htlle tgn
samples, For sets containing more than 20 samples, prepare an additional Q é

set has 24 samples. then 3 levels of QC recovery samples will be prepared)

. Prepare these additional QC recovery samples to bracket the range of analyte

found in the samples, a5 appropriate.

" recovery sample for every group of 10 additional samples (far example, ifone .

Note: An exsmple of a sample extraction workshest is attached, as .

Attachment 1.

_ 4.4, EXTRACTION
Note: A. Preparation/conditioning of SPE columns is described in Section 4.4.1 '

B. Silanization of pear-shaped flasks is described in Section 4.4.2
C. Evaluation/standardization of SPE columns (When 2 different snats
is used etc.) is described in Section 4.4.3. Tl

2. Weigh approximately 1.0 g (% 0.05 g) of sample in to 20 m[, polyethylene

scintillation viat (Note: designated samples need to be fortg i
appropriate aliquots of fortification standards). ifed w.nh

. Add 10 mL of ACN (zote: break-up any clumps using 3 spatula or glass rod)

shake on 2 wrist-action shaker for 30 minutes. .

Cenge Analytical L sborstories, Iac. Stdy #023-003 ' Fage 12
- Al i ge
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- Let the vials sit for ~ 5 minutes, carefully decant, direstly op (g 4 20 mi

disposable synnze barrel conncc.cd to 2 glass acrodise {Gelman) Slter,

Transfer the ﬁltnte 10 a conditioned SPE column (ses Section 4.4 1). Ceil
the elute in 2 125-mL “silanized"(ses Section 4.4.2) Ppear-shapeqd ﬂask e

. MNote: The 20 mL SPE column fits well inside the moyth
sles
pear-shaped flask. Make sure that the pm-shapcd( ﬂas:)y.soi‘:;
supported and will not topple. No vacuum is nesded for this step

-Add 10 mL of ACN and then 20 mi of 90: 10 ACN : 2% ascc;rbic acid in

MeOH to the SPE column and collect the elnate in to the same pear shaped

flask, combining the cluates.

Add 34 drop of 1-octanol to the pear shaped flask and ro . ‘
near dryness (a minute améunt of 1-octanol will remain) at at:gu::p;r:::u;:

of ~40°C.

. Recoustitute by adding 2.0 mL methano! (finaf volume '2 mL) and swirl/mix

to dissolve. Transfer the extract to HPLC vials using disposable pst

441 SPE Colunn Preparation -

Pack 20-mL SPE tubes with 2 g carbon. Condition columns with 10 mL of -

safrated ascorbic acid in MeOH followed by 10 mL ACN. Discard al
washes. Do not allow the column o dry. . .

Note: The SPE columns may be packed and conditioned ¢ any point,
Use the vacutm manifold to condition the columps, poat.
Do ot fet the SPE columas to run dry at any time, .

44,2 Silanization of Pear-Shaped Flasks

Silanize the pear-shaped flasks before use, by rinsing with 2 30% dimethyl-
dxch!omsdane in tojyene solution followed by a toluene rinse and finally 2
methanol nnse. Y

4.4.3 Standardization of SPE Columns

Whea using carbon from a different supplier, SPE columns should ‘be
standardxz:d in the following mannes, prior to analyzing samples-

a. Using a mixed standard with 2 concentration betwesn 100 and 500
(each of all eight analytes) follow the elution schemcs as outlined i: ZTL
2 and 3. Collectall eluing Fractions. »s

Ceatre Analytical Liboratorize, lac. Study # 023-003 ' é’a'g;: 13
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b. Collect a post-elution fraction, afier step 3, eluting with an ddi
mL of 90:10 (ACN : 2% ascorbic acid in MeOH), ddditional 20
Adjust the final volume cf all the frzctions to 10 mL with methangl, - :
Analyze all the fractions by LC/MS/MS. ) )
e. If the target fraction contains a minimum of 85% of s
analytes, it may be considered aceeptable, @ of the fespective
£ If the “post-elution™ fraction contains significant amount of
target elution volume may be increased. - #t of analytes, the

ol o

4.5. ANALYSISBY LC/MS/MS.

4.5.1. LC/MS/MS System and Operating Conditions (Electrospray)
Mass Spec: Micromass Quattro Ultimz (Micromass) ’
Interface: Electrospray (Micromass)

Harvard infusion pump .
Computer: COMPAQ Professional Workstation AP200
Software: ‘Windows NT, MassLynx 33

HPLC: Hewlett Packard (HP) Series 1100
HP Quat Pumip
HP Vacuum Degasser . -
HP Autosampler i : -
. HP Column Oven

Note: A 4 x 10 mm hypercarb. drop-in guard cartridge (Key "

844017-400) is attached on-line after the purge valve and befojrsemt;:’ sml:

injector port to trap any residue contaminants that may be in the mobile phase
“and/or HPLC system. .

HPLC Column:  Genesis C; (Jones Chromatography), 2.1 mm x 50 mm, 4p
Column Temp.: 35°C .
Injection Vol:  10pL.

Mobile Phase (A):2 mM .\umonium Acetate in Type [ water

Mobile.Phase (B): Methanol
Time %A %B Flow Rate (m fmin
0 ] 40 0300

04 60 40 0300
10 10 % 0300
70 10 "% 0200
15 ] 100 0300
9.0 0 100 0.4

93 i 0 0400
135 a - ") 0400
14.0 6 o 0300

Centre Analytical Laboratesies, Inc. Saady ¥ 023-003 ' : Bage 14
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It may be necessary to adjust the HPLC gradient in order 15 optimizs
instrument performance, Columns with differsnt dimensians (e.g 21 n-mxz'
30 mm) and also columns from different manufacturers (Kevston:‘Be:asiinéx
etc.) cam be used provided equivalent chromatography is obla‘inci #

Tons monitored: .
Analvie Mode Parentlon  Product Approximate

. ] Ion " Retentig :
PFOS | memtive 499 gy oo lme(min)
PFOSA = negative 498 73 6.0
PFOSAA negative 584 526 57
PFOSEA  negative 526 169 67

EtFOSE-OH  negative 630 59 - 47

POAA™  pegative . 413 369 5.1

M536 negative 536 498 : 54

M570 pegative 570 419 55
THPFOS  negative 427 80 51

Note that the retention times may'vary slightly, on 2 da -t .
.depeading on the batch of mobile phase, etc. . Fioday basis,

i 4.5.2. Example Tune File Parameters
The following vaines are provided as an example. Actua] values )
from instrument to instrument. Also these values may be changed ;z ;:y
to.time in order to optimize for greatest sensitivity, ¢

The mass spectrometer is tuned using a mlnﬁon of each analyte at ~0.5
kg/mL, prepared via dilution of the stock solution in methanol, The SOlutio'n
is infused (using a *T" cesu.zitor) at 10 uE/min into 5 0.2 ml/min stream of

bile phase consi ting of 40% methanol and 60% 2 mM ammonium acatate,
The analjtes ‘are initially tned for the parent fon ang then tuned for the
product jon. The optimized parameters are saved as a “tune file”, This tune

file is then used during routine analysis,
Anaijvts Dyell (s) Collision Eneroy (eVy
PFOS ©02 43 g&%m
PFOSA 02 28 34
PFOSAA 02 20 37
PFOSEA 02 23 49
Et-FOSE-OH 02 31 30
POAA 02 11 25
MS36 02 ' 23 P
M570 0.2 20 , 60
THPFOS 02 35 1
Centre Analytical Lborateries, loc. Sty # 023-003 - Fage 1 p

Centre Analytical Laboratories, Inc. Page 91 of 103
C Page 339

3M Environmental Laboratory



3M Medical Department Study: T-6285.12 |

Analytical Report: FACT TOX-110
LRN-U2849

Ceatre Study No.: 023-016
Sponsor Protceol No: FACT-TOX-110

Cenme Method No. 00M~07.3-:03, tevision 2

Set

Soures
Capillary 256 %
Hezapole 1 05 f/v
Apeture | 02V
Hexapole 2 08y
Soures Block Temmp. 106°C
Desolvation Temp. . 400°C
Amalyzer Set
IMResl 1 5'0“ v
FMRes 1 Bov .
IEnergy 1 07V
Entrance 2y
Exit v
[MRes2 10V
HMRes2 1oy
[Energy 2 10V
Mubtiplier 650V
Gas Flows )
Las Blows Set
Coane Gas ~150Likr .
- Dmﬁn ~700 IJh! .
Pressures Read hack
GasCell.- ~3.0¢-3 mbar

Note: Analtrmative LO/MS/MS system may be used ages demonsirated

fo be equivalent.

4.5.3. Calibration Procedures
2 Inject an aliquot (10 pL) of each calibration staadard iuth e
; L
system. Inc!ndc standards comesponding to siX or mere confgt:sa%s
levels (ranging from the LOQ to the highest concentration favel t bn
included in the aualysis) in an analytical ser. 4 0 oe

b. Use a linewr y = mx + b function for quantification. 1 ;
. 10 -
curves arc geaerated for each analyte by linear woimu:;:n d:;r/:
weighting of peak area versus calibration standard conceytration usini th
Windows NT, MassLynx 3.3 (or equivalent) sofiware system, aAn e
exracted standards the 72l outside the 70 to 130%, based on th‘e m_ag}'
response factor of the surrogate standard, must be Tase
calibration curve. xeluded from the

Ceatre Aalytical Laboratories, fne. Study #023-003 '
R ! - Page 16
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¢. The correlation coefficieat (R) for calibration curves g=erated mus: be

2098 (R'20.96) If calibration results full outside thecs limits, take
appropriate steps 10 adjust instrument apezation, and rednalyzs the relevans
sets of samples. L.

4.5.4. Sample Analysis .
a. Each et of samples amalyzed must include matrix blanks (without

surogate standard), martrix zero blanks (with the surrg
set of extracted standards, and QC recovery samples,  — oo 2

*b. Inject an aliquot (10 pL) of cach standard/sample/QC ressverylcantrol

into the LOMS/MS system. Begin a set of samnles with an eatire set of

calibratiors.  Inclede ‘two  continuing calibration verification ccvy -

standards (one from the fow-mid and one fom the mid-hioh rno
every 5 to 10 samples, at the most. %2 range) after

Detezmine the cancentration of cach sample/QC recovery/co,

standard curve, based on the peak ares of each maje;{,. ﬁ&&:;
Tespanses must bracket responses of the residue found in eacy sample set.
Samples that fall outside the range of the standard eurve must be diluted
appropriately and re-analyzed. o "

. Evaluate the ongoing acceptability of instnamental analysis based on the

CCV results. Samples analyzed will be acceptable as long as hath CC¥'s
fall within + 30% of their true value. Caleniate the CCV conceatration
found using the linexr calibration curve, If the CCV recovery is outside
70% to 1509, re-analyze samples analyzed after the Iast acceptable check,

Monitor the response of the surogate standard (SS) for every sample
extracted standard, blank, and QC recovery sample. The mpanset x.f:

. calculated using the “average response factor” fimction using MassLynx

3.3 (or equivalent). Evalvate the acceptability of the sample extraction -

procsss based on the concenttration of the SS found in all extracted
standards, QC samples, blanks, and samples. The average response factor
for all samples, blanks, extracted standards, and QC recovery samples
must £l between 60% to 140% (+ 40%). Those deviating by greater than
30% (outside 70% to 130% range) must be checked for possible errors and
may nezd to be re-extracred. Any responses deviating by greater than 40%
(£alling outside the 60% to 140% range) will require re-extraction_

If analysis is delayed, samples must be stored refrigemated at
approximately 2°C to-6°C until analysis, and analyzed p{cfmbly within 2
wezk. .

Centzz Analytical Laborssories, Ine. Sudy 3 023003 - Page 17
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4.6. PERFORMANCE CRITERIA .

The following two criteria should be met before the mitia] anﬁvsis of samples
espesiaily when using differsat instrumentation set-ups than those cioat oo s,
method, ' ? those cied in this

First Criterion - Run a standard solution on LC/MS/MS comesponding 1o th
estimated LOQ (the 10 ppb extracted standard) and obtain a signal 1 z:o]:s o the
of at least 2:1 for all analytes. If this criterion cannot be met, Ob.t'umz: and ° rauo
instrument operating parameters. : ad change
Second Criterion - Run 2 set of standards of six or more concete

ranging from the proposed LOQ w to the highest concentmtion Jaus e
included in the analysis. Geaerate 2 calibration curve for each analyte ann g e
a linear regression with a correlation coefficient of at least 0.98 for eacy anal;t:am

4.7. TIME R;QUR.ED FQR ANALYSIS

- A set of 14 samples can bz taken through the extraction ire }
- approximately six howrs by ene person. The LC/MS/MS mf{;;fg:_;ﬁ

standards and 14 samples) will take approximately seven hours.

CALCULATIONS

3.1. ANALYTE FOUND

Calculate the amount of analyte found (in ppb) using the standard curve geg

e . ; Terat
by the Mass Lynx software program using Equation 1. Correction t‘osr s::neli
weight (1 g) and final volume (2 mL) is not required since the samples and
standards are extracted the same way. )

Equation 1:

{peak area - intercept) x DF
 slope

Analyte found (ppd) =

Where DF = dilution factor, if samples weze dituted.

Ceamre Analytical Labaratories, [ne. Seudy #023-003 . Ba 13
. ge

Centre Analyﬁcal Laboratories, Inc.

3M Envifdnmenta! Léboratory
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5.2. QC RECOVERY

For samples fortified with kmown amounts of analytes prior 10 syira

calculate the percent recovery from Equation 2. <lon,
Equation 2:

% Recovery =

analyte found (pob) - analytefound in mat blank (ppt)
amonnt analyteadded (ppb) x100

5.3, MEAN RESPONSE FACTOR

The mean -resuonse factor (MRF) is caleulated b
" N y the Mass Is
program by averaging the mean response for all calibmtitﬁx Sﬁfﬁ

(response/amount 2dded) and dividing by the amount added. The acwa -

conceatration from each injection is then calcalated by dividin, 3

: e g the indivi
response b.y the MRF. The recovery for each injection is the percent <:fl$icm‘mal
concentration to the amount added. This calculation is performed bacfual
MassLynx 3.3 (or equivaleat) software, Y the

SAFETY

. All samiples must be d as potential hiochazards and app; opriate uni
prcc..*.utions'must be taken (fciuw standard operating pmcsda;;; for them:lrisnal
of biofluids). These include, but are not limited to, the use of double layerg v
latex or vinyl gloves, goggles, dust mask, and Iab coat. All disposable mZt 'a?:
must be treated as biohazards and handled accordingly. «

Acstonitrile, methanol, dimethyldichlorosiline and  toluene are hjopi
flammable. Open and use under fisme hood only, St

All organic waste and solvent wastz must be segregated fom -
accordingly. Fregated and disgosed of

P.:!ge 19
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- Suople] Coontumple |  Simpe | Weigk For Vol froerall L
* o Cone. Fort, Ve
D ] D Desape | 0 GO D o] o F«(nw!;ns
VaDix blank [0 . T n - - ;
Mamnz 2ero olzak| 14 200 - >
3a 0 Ty <
ol A b T—-‘—v_ﬁ__
@ T P ~
—3ay o > R
¥] L] T
Simo [ ra) —~—— 50
S\ 13 T EL .
e
]
]
) it i Camcite____
) A {inisiata/Date: 7
'I‘W‘u-‘m-—-—- ar jorny SE3ou, ¥ ETHCAL SITOWE X & CONNRE REICALE IS OUNCE] Yarmes
Sumples remaved froa eczer 8 Tize, InidaluDae __ ¢ N rr———
Sampies were weiphed on Ralince 7 Time, taitialyDx / pramc:
Sumgles returned 19 rezer 5 Tine, WikalsDue ___/ royyrs
* Surragate Sud 1 2 . tnftia/Ome: R Poregrrme
Samples extracted with ACN 1nd ikered : icalyDite ___/. v
Carbon SPE clesnup 2ad otavaps TnicisloDuer ___J,
Firal volume adjusted to 2 ml. wich metasnol InidslaDue ___/ ;
Exzraers placed in refrigerasor InicalsDue ____J S
Telocae
Ceawe Analytieal Laboratores, Iec. Study # 023-005 Page 20
Centre Analytical Laboratories, Inc.

3M Environmental Laboratory

: Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Ceztre Methad Na. 00M-323-003, revision 2

ATTACHMENT 1.

AN =it e

P o
3048 Raseasch Drive, Stue Calicye, PA 16301, Phoow: (1142313032 Fax: (S24)23141253
PREPARATION OF SAMPLES FOR EXTRACTION AND ANALYSIS
PrwocalMa:  NA Core Suudy Mo 02300 Mz Feres
MethadNo:  NA Asmines: PFOS, PROSA. FOAA. EFOSE OU. MOSEA. PFOSAA. M 70, M 555, THPFOS
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Centre Study No.: 023-016

N CC t A i
@A CoRine Anaiyticer

Sponsor Protocol No: FACT-TOX-110

3043 Research Drive. State Collese. PA 16301 FPhoue: (314 231.3032. Facsimile; ($141231.1233
Page |
METHOD DEVIATION = tor2

. Deviation Number: |

Date of Gccamese: (1) 6114100, 2) /16100, 3) S/19/00, (4, 5, & 6), 622000
(8) 6/23/00, (9) 6/29/00, (10) eatire study (7} 627100,

Ceatre Study Number: 023-016 Sponsor Protocol Number: FACT-TOX.110

DESCRIPTION OF DEVIATION

Deviations to method tided “Determination of Fiuorochemical Residues i
in Mook o
LC/MS/MS (Revision 2)” (Centre Method O0MA023-003, revision ) -7 Rat Feaes by

1. Section4.4.a: Only 0.23 g was weighed for Centre sample ID 0003997 because - ;
by becar
of the sam;ﬂe available. lh‘” was all

2. Section 4.4.2: Only 0,70 g was weighed for Centre sample 000403 and only 0.43 g t;c
0004040 because that was all of the sample available, stor

3. Section4.4.a: OnI.yO.Sl g was weighed for Centre sample ID
o ple ID 0004052 becay :
of the sample available. _ use that was all

4. Section 4.5.4 () Accepted recovery of THPFOS of 43% for 0003939 Spk A in Set
062100AD.

5. Section 4.4.1: Only 0.70 g was weighed for Cantre sample ID 0004097 beca
.70 g "
of the sample available. se that was all

6. Section 4.4.2: THPFOS was inadvertently not spiked into samples 0004097, 0004093
- 0004099, and 0004100 in Ser 062200A. . M
: A @0 &5 e

7. Section 4.4.2: Only 0.57 g was weighed for Centre sample ID 0004177 beesuse that was all

of the sample available.

8. Section4.4.2: Only 0.66 g and 0.38 g was weighed for Centre ssmple ID's 0004185 and
0004194, respectively, because that was all of the sample available,

9. Section 4.4.2: Only 0.30 g was weighed for Centre sample ID
4a: ple ID 0004132 Spk A bee
was all ofathe sampie available. P cauise that

10. Section 4.4.b.: Ocmsionally; some samples that contained hard feeal matter did oy
completely disintegrate after shaking.

Centre Analytical Laboratories, Inc.

3M Environmental Laboratory
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| \ Centre A Iuti
0.7'\\\_ Laborato?*iaeg:t]l%?:{

2048 Research Drive. State Callese, PA 16301,

METHOD DEVIATION
Devi.-n'ion Numhf:: 1

Date of Occurrence: (1) /14100, (2) 6/16/00, (3) 6/19/00, (4, 5. & 6), 6/22/00
(8) /23700, (5) 6/25/00, (10) entire srudy

g

Phone: (814) 231.8032. Facsimile: (3143231.1253

Pagedof

(7 627100,

Centre Study Nember: 023-016 ’ Sponsor Protocal Number: FACT-TOX-110

2

ACTIONS TAKEN
; ision.
|

1-10. Method deviation issued.

Recorded By/Date: ;fgzg:#ég,ﬁ&/ /20 Jop

IMFACT ON THE STUDY

1-3,5,7-9 Nonegative impact _

4. No negative impact because other Spk was acczptable and PFOS recovery was
6. No negative impact because THPFOS is not used for quantitative purpases and
residues found were similar to the other samples in the set.

10. No negative impact becauss residues found were consistent.

M S — = ]

acceptable,
<he PFOS

Ftcipal Investigator Si W‘- Ermy: 7 5
gator Signature 5 ”{‘{i . e

Centre QAU Review Ttk

Februasy 12 19982

Centre Analytical Laboratories, Inc.

3M Environmental Laboratory
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| Cenire A Iuti
%\\\_‘ La!::ora'tornllaegJ ll.;:—,acl

3048 Research Drive, State College, PA 1630L Phone: (314) 231-3032, F.u::mlg, (814)231.1253

METHOD DEVIATION
" Deviation Number: 2

Date of Occurrence: (1) 6/15-16/00, (2) 6/29/00, (3) 6/20-21/00 -

Page § o Zi

Qe«

Ceame Study Number: 023016 . . Sposor Protocol Number: FACT-TOX.110

DESCRE’HON OF DEVIATION

Demnons t0 method titled “Dctermlnauon of Fluorochemical Residues in Monkey/Rat Fecas by

LC/MS/MS (Revision 2)" (Centre Method 00M-023-003, revisicn 2)
L. Section 4.5.4.d: Accepted 60% for CCV recovery of PFOS in Set 061500A.

2 Section 4.5.4.c : Quantitated sample residue ontside the range of the standard curve,

3. Section4.5.4.d: Accepted 131‘3 for CCV recavery of PFOS in Set 062000A.

*¥ze/w

ACTIONS TAKEN

N iment issucd, SOP revis

'1-2. Method deviation issued.

Recorded By/Date: .9_64@ £ Staufles Heslo

IMPACT ON THE STUDY

1. Na negnuve unpact because enu.re set required diluticn and re-inj d with

ptable 1

2, No negnuve D ple respanse only -2.5% hlgher than response of highest

3. No ive unpa.cx because following CCV's were within acceptable range.

[3& Y Y

P"“‘:‘Pﬂ Investigator Signature Date

Cenre QAU Revi Nee faslon

February 12, 19982

Centre Analytical Laboratories, Inc.

3M Environmental Laboratory
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Sponsor Protocol No: FACT-TOX-110

: ' Centre Analuti
@.\‘\-\a Laboratorieg. !Icr:-.acl

3048 Research Drive, State College, PA 16301, Phone: (814) 231-3032, Facsimile: (314)231-1253 .

METHOD DEVIATION

Deviation Number: 3
Date of Occurrence: (1) 6/29-30/00
Centre Study Number: 023-016 Sponsor Protocol Number: FACT-TOX-110

DESCRIPTION OF DEVIATION

Deviations to method titled “Determination of Fluorochemical Residues in Monkey/Rat Feces by
LC/MS/MS (Revision 2)" (Ceatre Method 00M-023-003, revision 2)

1. Section 4.3.5: Did not fortify any of the control samples from the last interval (GD21) of the
study.

ACTIONS TAKEN -

1. Method deviation issued. :

Recorded By/Date: a@ﬂ/ﬁwf&/ 6[9/(1)

IMPACT ON THE STUDY

1. Nonegative impai:!.

i@kﬁw il

Principal Investigator Signature

Centre QAU Review wee 8l4feo

Febraary 12, 19982
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3M Medical Department Study: T-6295.12 . ‘ Analytical Report: FACT TOX-110
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Centre Study No.: 023-016
> ' Sponsor Protocol No: FACT-TOX-110

%\— Centre Analgt:cal
Laboratories, Inc.

3048 48 Research Drive, Sl:lte Colleze, PA 16801 Phone: (8141231.8032. Facsimile: (314)231.1253

METHOD MODIFICATION FORM

Modification Na.: 1
Study Dirgetor: Marvin T. Case
Centre Studv Number: 023-016 Soonsor Protocol Number: FACT-TOX-110
Method Title: Determination of Fluorcchemical Residues in Monkey/Rat Feces by LO/MS/MS

(Revision 2) Centre Method Number: 00M-023-003, revision 2

MODIFICATION:
Section 3.4 Solutions

2. The 100 mM ammonium acetate solution should be 5¢ mM ammounium acstate.

To correet for a typographical error.

EEFECT ON STUDY:
No negative impact.
Originator: a@ Q 5f3~0c‘\c"( 'f/‘f/o‘)
Principal Invr.sugntor M/{ N 1 f ?/ 27
Date
| STUJ'/'Blre:_nV 9]/75 M 3 /9‘4:;. Do
Date ~~
February 12, 199873
Centre Analytical i’..aboratories, Inc. Page 101 of 103
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, Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Cent A Iuti
&N\ Toboratories. Ine

3048 Research Drive, State College, PA 16301, Phone: (814)231-3032, Facsimile: (814)231.1253
. Pagz 1 of 2
METHEOD MODIFICATION FORM
. Modification No:2
Study Director: Marvin T. Case ‘
Centre Srudy Number: 023-016 Sponsor Protocol Number: FACT-TOX-110

Method Title: Determination of Fiucrochemical Residues in Monkey/Rat Feces by LC/MS/MS
‘(Revision 2) Centre Method Number: 00M-023-003, revision 2

MODIFICATION:

1. Section4.5.4 Sample Analysis (Ttem e.)
Should read as follows:

" Monitor the response of the surrogate standard (SS) for every sample, extracted standard, blank,
and QC recovery sample. The concentration is calculated using the “average response factor®
finction from MassLynx 3.3 software (or equivalent). Evaluate the acceptability of the sample
extraction process based on the concentration of the SS found in all extracted standards, QC
samples, blanks, and samples. The percent recovery for all samples, blanks, extracted standards,
and QC recovery samples must fall between 60% and 140%. Those deviating by greater than
30% mast be checked for possiblé errors and may need ré-extracted. Any recoveries deviating
by greater than 40% (falling outside the 60% to 140% range) will require re-extmction,

2. Section 5.1 Analyte Found
Remove second sentence.

3. Section 5.1 Equations

Mcdify Equation 1 to: L.

. Analyte found (ng/mL) = (Peak area - intercept)
slope

Change Equnﬁm; 2te: i
Analyte found (ppb) = e f x X
- sample we. ()
Add Equation 3: -
Recovery (%) = :
. [amalyte found (ng/mL) final vol. (mL)x DF] X100
analyte added (ng)

4. Section 5.3 Mean Respoase Factor
Modify first sentence to read: )
The mean response factor (MRF) is calculared by the MassLynx software program by averaging
the response for all calibration standards and dividing by the amount added.

3M Environmental Laboratory

... Centre Analytical Laboratories, Inc. .
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Centre Study No.: 023-016
Sponsor Protocol No: FACT-TOX-110

Centre A Igti
%\'\\‘— Laborato?*?eg ‘l?.?:l

3048 Research Drive, State College, PA 16301, Phone: (314)231-8032, Facsimile: (314)231.1253
: ) Page2of2
METHOD MODIFICATION FORM
Modification No.: 2
Study Director: Marvin T. Case
Cenrre Study Number: 023-016 Sponsor Protocol Number: FACT-TOX-110 '

-{ Methed Title: Determization of Fluorochemical Residues in Monkey/Rat Feces by LCMMS
(Revision 2) Centre Method Number: 00M-023-003, revision 2

1. To clarify SS acceptable criteria.

2. Remove incorreet statement because calculations did include sample weight and final volume.

3. Modify calculations to correspond with those used in study.

4._Clarify calcnlation of mean response factor

1-4. No negative impact.

Originator: IXP{.LJ QQ Stauflel 8/’ { /0/)
Principal Invesugnmr/% N i ‘r/”foc
Sponsor Management: %—&w«' 7Cesi . .‘22/%“ Srey
Date
February 12, 1998/3
Centre Analytical Laboratories, Inc. ' ' Page 103 of 103 -
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C tre A Iyti |
%\\\‘— Lgrl;grato?‘iaeg, lItl:'-lac:

3048 Research Drive, State College, PA 16801, Phone: (814) 231-8032, Facsimile: (814)231-1253

21 Amendea pages + amendment form
ANALYTICAL PHASE REPORT AMENDMENT

Amendment Number: 1

Effective Date: 9/20/00

Centre Study Number: 023-016 Sponsor Protocol Number: FACT-TOX-110

Report Title
Oral (Gavage) Pharmacokinetic Study of PFOS in Rats

Amended Section

Section 1.0 Summary: 59386.8 ppb was changed to 59.4 pg/g in the third paragraph (See attached
pagell).

Section 7.6 Quantitation and Example Calculation:
Equation 5: Residue Found (j1g/g) = Residue Found (ng/g) * (1 pg/ 1000 ng)

Equation 6: Corrected Residue Found (ug/g) = Residue Found (pg/g) * 0.869
These equations were only applied to the tables in the report.

Section 8.0 Results: 59386.8 was changed to 59.4 pg/g in the second paragraph (See attached page
18).

Section 11.0: Tables I - XXI (See attached pages 20 — 38)

Reason for Amendment

The units reported in the tables and text were changed from ng/g to ug/g, the number of significant
figures represented in the tables and text was changed to three, the zeros reported in Tables IT and X1I
were changed to ND’s, and any value less than 0.0100 pg/g (LOQ) was reported as < 0.0100.

Impact on the Study
No negative impact
P N
Pringipal Investigator Signature : Date
Stﬁ'dy Director Signature Date
CAL QAU Review ___¥ec 9fa5[ew

November 1995/0

3M Environmental Laboratory
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Centre Study No.: 023-016
Sponsor Protocol No.: FACT-TOX-110

1.0 SUMMARY

The purpose of this study was to analyze residues of perﬂuorooctanesulfonate (PFOS) in
rat feces as specified in 3M Protocol FACT-TOX-110. The anaIyuaal method used for
this study was entitled, “Determination of Fluorochemical Residues in Monkey/Rat Feces
by LC/MS/MS, revision 2” (Centre method number: 00M-023-003, revision 2).

The limit of quantification for PFOS in rat feces was 10 ppb (0.0100 pg/g).

Residues (corrected for purity) ranging from non-detected levels to 59.4 ug/g were found
in the rat feces samples.

Fortification recoveries ranged from 71-128% with an averéfge of 98% and relative'
standard deviation of 15%.

2.0 OBJECTIVE

The objective of this study was to determine levels of perflucrooctanesulfonate (PFOS) in -
speciméns of feces of rats using the analytical method entitled “Determination of
Fluorochemical Residues in Monkey/Rat Feces by LC/MS/MS, revision 2.”

- 3.0 INTRODUCTION

This report details ‘the results of the restdues of PFOS detected in rat feces, using the |
analytical method entitled, “Determination of Fluorochemical Residues in Monkey/Rat
Feces by LC/MS/MS (revision 2).” Complete deta:ls of the analyuoal methodology can
be found in Appendix B.

The study was initiated on June 10, 2000, when the study director signed the protocol
FACT-TOX-110 Amendment #4. “The complete protocol and amendments can be found
in Appendix A. The analytical start date was June 9, 2000, and the analytical termination
date was July 1, 2000.

4.0 TEST SYSTEM

The 250 rat feces samples analyzed in this study were received frozen on dry ice from 3M

" Environmental Laboratory St. Paul, MN on May 26, 2000 and stored frozen upon receipt.
The samples were then logged in on May 31, 2000 by Centre personnel and transferred to
different frozen storage locale.

The control rat feces used for standards and blanks was puﬁ:hascd from Lampire .
Biological Laboratories, Inc., Pipersville, PA and received at Centre frozen on dry ice on

Amended Page 11 of 103
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i ' ‘Centre Study No.: 023-016
Sponsor Protocol No.: FACT-TOX-110

; 8.0 RESULTS AND DISCUSSION

Although, the majority of the control samples did not contain, significant interferences, a
couple of samples did contain residues that were comparable to control group levels. A
summary of residues found in all of the matrix blanks and matrix zero blanks is detailed
in Table L.

Residues (corrected for purity) ranging from non-detected levels to 59.4 pglg were found .
in the rat feces samples. The residues found in all of the samples plus the averages and
standard deviations for each group at each interval are detailed in Tables IT-XXI,

For this report the residues found in Tables I-XXI were corrected for the purity of the
PFOS standard lot 217 based on the certificate of analysis finalized on September 7,
2000, .

Fortification recoveries ranged from 71-128% with an éverage of 98% and relative
standard deviation of 15% (n = 34). A summary of all of the fortification recoveries can
be found in Table XX11.

Typical calibration curves and chromatograms represennng standards, controls,
fortifications, and samples are depicted in Figures 1-7.

9.0 CIRCUMSTANCES THAT MAY HAVE AFFECTED THE DATA ©

Electronic records are not fully compliant with 21 CFR 11, “Electronic Records:
Electronic Signature.” However, fully approved SOP’s: were in place and all
chromatography instrumentation used in this study was fully validated (IQ, PQ, OQ),
calibrated and operational. 'All original data were printed as hard copies and fully audited
by quality assurance. Verified exact copies and the electronic data have been stored- in
the archives at Centre Analytical Laboratories, Inc. Original raw data have been retumned

to the sponsor.

10.0 RETENTION OF DATA AND SAMPLES

When the final report is complete, all original paper data generated by Centre Analytical

Laboratories, Inc. will be shipped to the sponsor. This does not include facility-specific

raw data such as instrument logs, however exact copies of temperature logs will be

: submitted. Exact copies of all raw data, as well as a signed copy of the final analytical.

3 " -report and all original facility-specific raw data, will be retained in the Centre Analyfical

Laboratories, Inc. archives for the period of time specified in 21 CFR Part 58. Retamed
samples of reference substances are archived by the sponsor.

Amended Page 18 of 103
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Centre Study No.: 023-016

Sponsor Protocol No.: FACT-TOX-110

ND = Not Detected and NQ = Not Quantifiable

Table 1. Summary of PFOS residues in Matrix Blanks and Matrix Zero
Blanks

3M Environmental Laboratory

Residue Corrected
Sponsor Centre Set Date Found Residue Found
D D Number . Extracted (ug/g) (pg/e)
na 0004277 Blank A 061200AR  6/12/00 ND ND
na 0004277 Blank B 061200AR  6/12/00 ND ND
na 0004277 ZeroBlank C  061200AR  6/12/00 ND ND
na 0004277 ZeroBlankD  061200AR  6/12/00 ND ND
na 0004277 Blank A 061400A  6/14/00 NQ NQ
na 0604277 Blank B 061400A  6/14/00 NQ NQ
na 0004277 ZeroBlank C ~ 061400A . 6/14/00 NQ NQ
na 0004277 ZeroBlank D 061400A  6/14/00 ND ND
na 0004277 Blank A 061500AD  6/15/00 NO NQ
na 0004277 BlankB ~ 061500AD  6/15/00 NQ NQ
na 0004277 Zero Blank C . 061500AD  6/15/00  <0.0100 <0.00869
na 0004277 Zero Blank D 061500AD  6/15/00  <0.0100 < 0.00869
na 0004277 Blank E 061600A  6/16/00  <0.0100 <0.00869
na 0004277 Blank F 061600A  6/16/00 NQ NQ
na 0004277 Zero Blank G 061600A  6/16/00 NQ NQ
na . 0004277 ZeroBlank H ~ 061600A  6/16/00 NQ " NQ
na 0004277 Blank A 061900AD  6/19/00 NQ " NQ
na 0004277 Blank B 061900AD  6/19/00 NQ NQ
na 0004277 Zero Blank C ~ 061900AD  6/19/00 NQ NQ
na 0004277 Zero BlankD  061900AD  6/19/00 NQ NQ
na 0003466 Blank A 062000A  6/20/00 NQ NQ
na 0003466 Blank B 062000A 6/20/00 NQ NQ
na 0003466 Zero Blank C ~ 062000A  6/20/00 NQ NQ
na 0003466 Zero Blank D 062000A  6/20/00 NQ NQ
na 0004277 Blank A 062100A  6/21/00 NQ NQ
na 0004277 Blank B 062100A  6/721/00 NQ NQ
na 0004277 ZeroBlank C ~ 062100A  6/21/00 NQ NQ
na 0004277 ZeroBlankD  062100A  6/21/00 NQ NQ
na 0004277 Blank A 062200A 62200  <0.0100 <0.00869
na 0004277 Blank B 0622004 622/00 - ND ND
na’ 0004277 ZeroBlank C ~ 062200A  6/22/00 ND ND
na 0004277 Zero Blank D~ . 062200A  6/22/00 ND ND
na 0004277 Blank E 062200B  6/22/00 ND ND
na 0004277 Blank F 062200B  6/22/00 ND ND
na 0004277 ZeroBlank G~ 062200B  6/22/00 ND ND
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110
LRN- U2849

Centre Study No.: 023-016
Sponsor Protocol No.: FACT-TOX-110

Table I (cont.) Summary of PFOS residues in Matrix Blanks and
Matrix Zero Blanks ND = Not Detected and NQ = Not Quantifiable

) Residue  Corrected Res idue

Sponsor Centre ID Set 3 Date Found Found

D Number  Extracted  (ug/g) (ug/g)
na 0004277 Zero Blank H ~ 062200B  6/22/00 ND ND
na 0004277 Blank A 062300A  6/23/00 ND ND
na 0004277 Blank B 062300A  6/23/00 ND ND
na 0004277 Zero Blank C ~ 062300A  6/23/00 ND ND
na 0004277 ZeroBlank D 062300A  6/23/00 ND ND
na 0004277 Blank A 062300B  6/23/00 NQ NQ
na 0004277 Blank B 062300B  6/23/00 NQ NQ
na 0004277 ZeroBlank C ~ 062300B  6/23/00 NQ NQ
na 0004277 ZeroBlank D . 062300B  6/23/00 NQ NQ

na 0005738 Blank A 062600A  6/26/00  <0.0100 <0.00869

na 0005738 Blank B 062600A  6/26/00  0.0126 0.0109
na 0005738 ZeroBlank C ~ 062600A  6/26/00 ND ND
" na 0005738 Zero Blank D~ 062600A  6/26/00 ND ND
na ‘0005738 Blank E. ~ 062600B  6/26/00 ° ND ND
na 0005738 Blank F 062600B  6/26/00 ND ND
na 0005738 ZeroBlank G~ 062600B  6/26/00 ND ND
na 0005738 ZeroBlank H ~ 062600B  6/26/00 ND ND
na 0005738 Blank A 062700A  6/27/00 ND ND
na 0005738 Blank B 062700A  6/27/00 ND ND
na 0005738 ZeroBlank C ~ 062700A  6/27/00 ND 'ND
na 0005738 ZeroBlank D 062700A  6/27/00 ND ND
na 0005738 Blank A 062800A  6/28/00 ND ND
na 0005738 Blank B 062800A  6/28/00 ND ND
na 0005738 ZeroBlank C ~ 062800A  6/28/00  'ND . ND
na 0005738 ZeroBlank D 062800A  6/28/00 ND ND

na 0005738 Blank A 062900A  6729/00  0.0301 0.0262
na’ 0005738 Blank B "062900A  6/29/00 ND ND
na 0005738 ZeroBlank C ~ 062000A  6/26/00  ND ND
na 0005738 ZeroBlank D 062900A  6/29/00 ND ND
na 0005738 Blank A 063000A  6/30/00 .- ND ND
‘na 0005738 Blank B 063000A  6/30/00 ~ ND ND
na 0005738 ZeroBlank C ~ 063000A  6/30/00 ND ND
na 0005738 Zero Blank D 063000A  6/30/00 ND . ND

AVERAGE: <0.0100 < 0.00869

STANDARD DEVIATION: NQ NQ

Note: The average and standard deviation were calculated by using 0.0100 as the value
 for those samples reported as < 0.0100, 0.00869 for those reported as < 0.00869, and zero
for those reported as ND or NQ.

3MtEnvironmental Laboratory
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Analytical Report: FACT TOX-110
LRN-U2849 ..

3M Medical Department Study: T-6295.12 ;

! Centre Study No.: 023-016
' “Sponsor Protocol No.: FACT-TOX-110

]
i

Table II. Summary of PFOS residues in G1-Control-GD0

: _ Corrected

. Sponsor CentreID | Set Date  Residue Found Residue Found
~' D Number  Extracted (ug/e) (ug/a)
19501F,F0,G1-Control-GDO 0003977 061200AR  6/12/00 ND ND
19502F,F0,G1-Control-GDO 0003978 061200AR  6/12/00 ND ND
19503F,F0,G1-Control-GDO 0003979  061200AR  6/12/00  <0.0100 <0.00869
19504F,F0,G1-Control-GDO 0003980 061200AR  6/12/00 ND ND
19505F,F0,G1-Control-GDO 0003981 061200AR  6/12/00 ND ND
19506FF0,G1-Control-GDO 0003982 061200AR  6/12/00  0.0301 0.0262
- 19507F.F0,G1-Control-GDO 0003983 061200AR  6/1200  ND ND
19508F,F0,G1-Control-GDO 0003984 061200AR  €/12/00  <0.0100 <0.00869
19509F,F0,G1-Control-GDO 0003985 061200AR  6/12/00  0.0400 0.0348
19510F,F0,G1-Control-GDO 0003986 061200AR  6/12/00 .  ND ND
19511F,F0,G1-Control-GDO 0003987 061200AR  6/12/00 ND ND
19512F,F0,G1-Control-GDO 0003988 061200AR  6/12/00 ND ND
19513F,F0,G1-Control-GDO 0003989  061200AR  6/12/00 ND ND
19514F,F0,G1-Control-GDO 0003990 061200AR  6/12/00 ND ND
_ 19515F,F0,G1-Control-GDO 0003991 061200AR  6/12/00 ND ND
19516F.F0,G1-Control-GDO 0003992 061200AR ~ 6/12/00 ~_ 0.0609 0.0529
AVERAGE: <0.0100 <0.00869
STANDARD DEVIATION:  NQ NQ

ND = Not Detected and NQ = Not Quantifiable

Note: The average and standard deviation were calculated by using 0.0100 as the value
for those samples reported as < 0.0100, 0.00869 for those reported as < 0.00869, and zero
for those reported as ND or NQ. .
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i T Analytical Report: FACT TOX-110
3M Medical Department Study: T-6295.12 ) . | _ . s ey

Centre Study No.: 023-016 |
Sponsor Protocol No.: FACT-TOX-110

Table III. Summary of PFOS residues in G2-0.1MKD on GD0

Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found .
10 Number  Extracted (ug/g) (ug/s) f
19517F,F0,G2-0.IMKD-GD0 0003993 (061400AD  6/14/00 0.701 0.609
19518F,F0,G2-0.IMKD-GD0 0003994  061400A 6/14/00 0.456 - 0.396
19519F,F0,G2-0.IMKD-GDQ 0003995  061400A 6/14/00 0.390 0.339
19520F.F0,G2-0.IMKD-GDO 0003996 061400AD  6/14/00 0.676 0.587
19521F,F0,G2-0.IMKD-GD0 0003997 061400A  6/14/00 0.495 0.430
19522F,F0,G2-0.IMKD-GDO 0003998  061400A  6/14/00 0.381 0.331
'19523F,F0,G2-0.IMKD-GDO 0003999  061400A  6/14/00 .  0.458 0.398
19524FF0,G2-0.IMKD-GDO 0004000 061400AD  6/14/00 0833 0724
19525F,F0,G2-0.IMKD-GDO 0004001  061400A  6/14/00 - 0.473 0411
19526F,F0,G2-0.IMKD-GD0O 0004002  061400A  6/14/00 0.446 0.388
19527F,F0,G2-0.IMKD-GDO 0004003 061400A  6/14/00 0.497 0.432
19528F,F0,G2-0.IMKD-GD0 0004004 061400AD  6/14/00 .  0.701 0.609
19529F,F0,G2-0.IMKD-GDO 0004005 061400AD  6/14/00 . 0.797 0.603
19530F,F0,G2-0.IMKD-GDO 0004006 061400A  6/14/00 0.394 . 0.342
19531F,F0,G2-0.IMKD-GDO0 - 0004007 061400AD  6/14/00 0.735 0.638
19532FF0,G2-0.IMKD-GDO 0004008 _061400AD _ 6/14/00 0.748 0.650
AVERAGE: 0.574 1 0.499
STANDARD DEVIATION: - 0.160 0.139
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Analytlcal Report FACT TOX-110
LRN U2849-

3M Medical Department Study: T-6295.12 .

; Centre Study No.: 023-016
: Sponsor Protocol No.: FACT-TOX-110

Table IV. Summary oi’ PFOS residues in G3-0 4MKD on GD0

-~ Corrected

Sponsor Centre ID Set Date  Residue Found Residue Found ;

D : Number _ Extracted _ (ng/e) (pglg)
19533F,F0,G3-0.4MKD-GD0 0004009 061500AD  6/15/00 2.60 226
19534F,F0,G3-0.4MKD-GD0 0004010 061500AD = 6/15/00 375 326
19535F,F0,G3-0.4MKD-GDO 0004011 061500AD  6/15/00 2.80 2.43
19536F,F0,G3-0.4MKD-GD0 0004012 061500AD  6/15/00 3.17 2.76
19537F F0,G3-0.4MKD-GD0 0004013 061500AD  6/15/00 2.78 241
19538F.F0,G3-0.4MKD-GDO 0004014 061500AD  6/15/00 3.08 2.68
19539F,F0,G3-0.4MKD-GD0 0004015 061500AD ..6/15/00 3.68 3.20
19540F,F0,G3-0.4MKD-GD0 0004016 061500AD  6/15/00 2.04 1.78
19541F.F0,G3-0.4MKD-GDO 0004017 061500AD 6/15/00 =  2.10 1.83
19542F,F0,G3-0.4MKD-GD0 0004018 061500AD  6/15/00 3.29 2.86
19543F,F0,G3-0.4MKD-GD0 0004019 061500AD  6/15/00 211 1.84
19544F,F0,G3-0.4MKD-GD0 0004020 061500AD .6/15/00 3.43 298
19545F,F0,G3-0.4MKD-GD0 0004021 061600AD  6/16/00 -  2.76 2.39
19546F,F0,G3-0:4MKD-GDO 0004022 061500AD  6/15/00 2.33 - 2.03
i 19547F,F0,G3-0.4MKD-GDO 0004023 061508AD 6/15/00 222 1.93
19548F,F0,G3-0.4MKD-GDO__ 0004024 061500AD _ 6/15/00 2.33 2.03
v AVERAGE: 2.78 2.42
STANDARD DEVIATION:  0.570 0.496
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Analytica!l Report: FACT TOX-110
3M Medical Department Study: T-629§.12 ; yt | ot

. Centre Study No.: 023-016
X " Sponsor Protocol No.: FACT-TOX-110

Table V. Summary of PFOS residues in G4-1.6MKD on GD0

: ‘ Corrected
Sponsor \ Centre ID ‘Set Date  Residue Found Residue Found
D ) Number __ Extracted (ng/2) (ng/g)
19549F F0,G4-1.6MKD-GDO 0004025 061600AD  6/16/00 14.1 12.3
19550F,F0,G4-1.6MKD-GDO 0004026 061600AD  6/16/00 16.9 14.7
19551FF0,G4-1.6MKD-GD0O 0004027 061600AD  6/16/00 104 9.03
19552F.F0,G4-1.6MKD-GDO 0004028 061600AD  6/16/00 13.1 11.4
19553F,F0,G4-1.6MKD-GD0O 0004029 061600AD  6/16/00 13.7 11.9
19554F,F0,G4-1.6MKD-GDO 0004030 061600AD  6/16/00 15.5 135
19555F,F0,G4-1.6MKD-GD0O 0004031 061600AD  6/16/00 103 8.98
19556F,F0,G4-1.6MKD-GD0 0004032 061600AD  6/16/00 . 10.3 8.91
19557F,F0,G4-1.6MKD-GD0 0004033 061600AD  6/16/00 8.96 7.79
19558F,F0,G4-1.6MKD-GD0 0004034 061600AD  6/16/00 6.85 5.95
19559F,F0,G4-1.6MKD-GD0 0004035 061600AD  6/16/00 7.68 6.67
19560F,F0,G4-1.6MKD-GDO 0004036 061600AD ° 6/16/00 :16.5 - 144
19561F,F0,G4-1.6MKD-GDO 0004037 061600AD  6/16/00 12,1 105
19562F,F0,G4-1.6MKD-GD0 0004038 061600AD  6/16/00 - .9.59 833 -
. 19563F,F0,G4-1.6MKD-GDO 0004039 061600AD  6/16/00 747 - 6.49 .

19564F.F0,G4-1.6MKD-GD0O 0004040 061600AD _ 6/16/00 17.0 14.7
' AVERAGE: 119 103

STANDARD DEVIATION: 345 3.00
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3M Medical Department Study: T-6295.12 i Analytical Report: FACT TOX-110
- - LRN-U2849

Centre Study No.: 023-016
Sponsor Protocol No.: FACT-TOX-110

Table VI. Summary of PFOS residues in G5-3.2MKD on GD0

Sponsor Centre ID Set Date  Residue Found Reggixr:?zgnd
ID Number _ Extracted f
19565F,F0,G5-3.2MKD-GD0 0004041 061900AD  6/19/00 (p23g./:) “21(2)'/ dg,)
19566F,F0,G5-3.2MKD-GD0 0004042 061900AD  &/19/00 29.5 25'7
19567F,F0,G5-3.2MKD-GDO 0004043 061900AD  6/19/00 303 25'3
19568F,F0,G5-3.2MKD-GDO 0004044 061900AD  6/19/00 22 21.0 |
19569F,F0,G5-3.2MKD-GD0 0004045 061900AD  6/19/00 27.1 ' 23.5
19570F,F0,G5-3.2MKD-GD0 0004046 061900AD  6/19/00 19.7 17'1
19571F,F0,G5-3.2MKD-GD0 0004047 061900AD  6/19/00 29.9 : 26.0
19572FF0,G5-3.2MKD-GD0O 0004048 061900AD  6/19/00  25.4 22l1
19573F,FO,G5-3.2MKD—GDO 0004049 061900AD  6/19/00 23.0 20'0
19574F,F0,G5-3.2MKD-GDO 0004050 061900AD  6/19/00 293 25.5
19575F,F0,G5-3.2MKD-GD0Q 0004051 061900AD  6/19/00 23.0 20‘0
19576F,F0,G5-3.2MKD-GDO 0004052 061900AD  6/19/00 36.3 31.6
19577F F0,G5-3.2MKD-GDO 0004053 (061900AD  6/19/00 342 29-8
19578F.F0,G5-3.2MKD-GD0 0004054 061900AD 6/19/00 - 34.8 30.2
19579F,F0,G5-3.2MKD-GD0 Q004055 - 061900AD  6/19/00 254 22.0 -

19580F,F0,G5-3.2MKD-GDO 0004056 _ 061900AD _ 6/19/00 249 . 216
_ - AVERAGE: 275 239

STANDARD DEVIATION: 4.78 4.15
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3M Medical Department Study: T-6295.12 ‘, Analytical Report: FACT TOX-110
: ' ST -~ -. ..LRN-U2849 ...

; Centre Study No.: 023-016
Sponsor Protocol No.: FACT-TOX-I 10

Table VII Summary of PFOS residues in G1-Control on GD7

o : Corrected
 Sponsor . Centre ID Set Date  Residue Found Residue Found
(5 Number  Extracted (ug/g) (ugle)
19501F,F0,G1-Control-GD7 0004057 062000A  6/20/00 ND ND
19502F F0,G1-Control-GD7 0004058  062000A  6/20/00 NQ NQ
19504F,F0,G1-Control-GD7 0004059  062000A  6/20/00 NQ NQ
19505F,F0,G1-Control-GD7 0004060  062000A 6/20/00 ND ND

19506F,F0,G1-Control-GD7 0004061  062000A  6/20/00  0.0178 0.0155
19507F,F0,G1-Control-GD7 0004062  062000A  6/20/00 ND
19508F,F0,G1-Control-GD7 0004063  062000A  6/20/00  <0.0100 <0.00869
19500F,F0,G1-Control-GD7 0004064  062000A  6/20/00
19510F,F0,G1-Control-GD7 0004065  062000A  6/20/00
19511F,F0,G1-Control-GD7 0004066 062000AR  6/20/00
19512F,F0,G1-Control-GD7 0004067 062000AR  6/20/00
19513F,F0,G1-Control-GD7 0004068  062000A  6/20/00
19514F,F0,G1-Control-GD7 0004069 ~ 062000A  6/20/00
19515F,F0,G1-Control-GD7 0004070  062000AR  6/20/00
19516F.F0,G1-Control-GD7- 0004071 _062000AR __ 6/20/00
' AVERAGE:  <0.0100 <0.00869
STANDARD DEVIATION:  NQ N

=
23
2

EREEEEE
35858583

Q

ND = Not Detected and NQ = Not Quantifiable

Note: The average and standard deviation were calculated by using 0. 0100 as the value
for those samples reported as < 0.0100, 0.00869 for those reported as < 0.00869, and zero
for those reported as ND or NQ.
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3M Medical Department Study: T-6295.12

]

Analytical Report: FACT TOX-110
. LB_N-U2849~ .

Centre Study No.: 023-016
Sponsor Protocol No.: FACT-TOX-110

Table VIIL. Summary of PFOS residues in G2-0.1MKD on GD7

: Sponsor Centre ID Set Date  Residue Found Regzx::‘;:gnd

: ' m Number  Extracted (ug/2) (ng/g)
19517F,F0,G2-0.IMKD-GD7 0004072 062100A  6/21/00 . 0.409 0.356
19518F.F0,G2-0.IMKD-GD7 0004073 062100AD  6/21/00 0.561 0.488

19519F,F0,G2-0. IMKD-GD7 ()004974 062100A  6/21/00 0.345 0.299
19521F,F0,G2-0.IMKD-GD7 0004075 062100A  6/21/00 0.463 0.404
19522F,F0,G2-0.IMKD-GD7 0004076 062100AD  6/21/00 0.778 0.676
19523F,F0,G2-0.IMKD-GD7 0004077 (062100AD  6/21/00 0.625 0.543
19524FF0,G2-0.IMKD-GD7 0004078 062100AD  6/21/00 0.576 0.500

. 19525F,F0,G2-0.IMKD-GD7 0004079 062100AD  6/21/00 0.595 0.517
19526F,F0,G2-0.IMKD-GD7 0004080  062100A - 6/21/00 0.469 0.408
19527FF0,G2-0.1MKD-GD7 0004081 062100AD  6/21/00 0.742 0.645
19528F,F0,G2-0.IMKD-GD7 " 0004082 © 062100AD  6/21/00 0.532 0.462
19529F,F0,G2-0.IMKD-GD7 0004083 062100AD  6/21/00 0.744 0.647
19530F,F0,G2-0.IMKD-GD7 0004084  062100A  6/21/00 0.424 0.369
19531F,F0,G2-0.IMKD-GD7 0004085 062100AD  6/21/00 0.624 0.542
19532F,F0,G2-0.IMKD-GD7 0004086 062100AD _ 6/21/00 0.574 ~ 0.499

, AVERAGE:  0.564 0.490 -
. STANDARD DEVIATION: 0.128 0.111
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3M Medical Department Study: T-6295.12

Table IX. Summary of PFOS residues in G3-0.4MKD on GD7

i

Analytical Report: FACT TOX-110
-~ LRN-U2849.. .

¢ Centre Study No.: 023-016
Sponsor Protocol No.: FACT-TOX-110

" Corrected

Sponsor Centre ID Set D?,te Residue Found Residue Found
D Number _ Extracted (ug/g) (ug/e)
19533F,F0,G3-0.4MKD-GD7 0004087 062200AD  6/22/00 2.55 2.21
19534F F0,G3-0.4MKD-GD7 0004088 062200AD  6/22/00 2.69 2.34
19535F,F0,G3-0.4MKD-GD7 0004089 062200AD  6/22/00 1.82 1.59
19536F F0,G3-0.4MKD-GD7 0004090 062200AD  6/22/00 3.26 2.83
19537F,F0,G3-0.4MKD-GD7 0004091 062200AD  6/22/00 2.61 2.27
19538F,F0,G3-0.4MKD-GD7 0004092 (062200AD  6/22/00 2.93 2.55
19539FF0,G3-0.4MKD-GD7 0004093 (062200AD  6/22/00 2.09 "1.82
19540F,F0,G3-0.4MKD-GD7 0004094 062200AD  6/22/00 227 1.97
19542F,F0,G3-0.4MKD-GD7 0004095 062200AD  6/22/00 3.00 2.61
19543F,F0,G3-0.4MKD-GD7 0004096 062200AD  6/22/00. 2.80 243
19544F F0,G3-0.4MKD-GD7 0004097 062200AD  6/22/00 2.28 1.98
19546F F0,G3-0.4MKD-GD7 0004098 062200AD  6/22/00 152 1.32
19547F,F0,G3-0.4MKD-GD7. 0004099 (062200AD  6/22/00 2.06 1.79
19548F,F0,G3-0.4MKD-GD7 0004100 062200AD _ 6/22/00 2.85 247
. - AVERAGE: 248 216
STANDARD DEVIATION:  0.492 0.428
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110
LRN-U2849"

Centre Study No.: 023-016
Sponsor Protocol No.: FACT-TOX-110

Table X. Summary of PFOS residues in G4-1.6MKD on GD7

‘ * Sponsor Centre ID Set Date  Residue Found Refi?izz‘;z?md

: ID Number __ Extracted (ug/g) (ug/g)
19550F,F0,G4-1.6MKD-GD7 0004101 062200BD  6/22/00 15.0 13.0
19553F,F0,G4-1.6MKD-GD7 0004102 062200BD  6/22/00 12.3 10.7

19554F F0,G4-1.6MKD-GD7 0004103 062200BD  6/22/00 11.8 10.2
19555F,F0,G4-1.6MKD-GD7 0004104 062200BD  6/22/00 9.61 835
19556F,F0,G4-1.6MKD-GD7 0004105 062200BD  6/22/00 10.2 8.88
19558F,F03G4-1.6MKD-GD7 0004106 062200BD  6/22/00 5.89 5.12

19559F F0,G4-1.6MKD-GD7 0004107 062200BD  6/22/00 6.89 5.99
19560F,F0,G4-1.6MKD-GD7 0004108 062200BD  6/22/00 7.02 6.10
19561F,F0,G4-1.6MKD-GD7 0004109 062200BD  6/22/00 3.38 7.71
19562F,F0,G4-1.6MKD-GD7 0004110 062200BD ~ 6/22/00 10.8 9.42
19563F,F0,G4-1.6MKD-GD7 0004111 062200BD  6/22/00 14.9 13.0

19564F F0,G4-1.6MKD-GD7 0004112 062200BD _ 6/22/G0 13.7 119

: AVERAGE: '10.6 9.19

STANDARD DEVIATION: 3.08 - 2,67
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110
- © LRN-U2849-

Centre Study.No.: 023-016
Sponsor Protocol No.: FACT-TOX-110

Table XI. Summary of PFOS residues in G5-3.2MKD on GD7

Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found

D Number  Extracted (ne/g) (ug/e)
19565F,F0,G5-3.2MKD-GD7 0004113 062300AD  6/23/00 51.7 44.9
19566F F0,G5-3.2MKD-GD7 0004114 062300AD  6/23/00 26.5 23.0
19567FF0,G5-3.2MKD-GD7 0004115 062300AD  6/23/00 359 312
19568F,F0,G5-3.2MKD-GD7 0004116 062300AD  6/23/00 23.0 20.0
19569F,F0,G5-3.2MKD-GD7 0004117 062300AD  6/23/00 42.9 373
19570F,F0,G5-3.2MKD-GD7 0004118 062300AD  6/23/00 374 32.5
19571FF0,G5-3.2MKD-GD7 0004119 062300AD  6/23/00 43.0 374
19572F F0,G5-3.2MKD-GD7 0004120 062300AD  6/23/00 38.8 33.7
19573F,F0,G5-3.2MKD-GD7 0004121 062300AD  6/23/00 26.7 232
19574FF0,G5-3.2MKD-GD7 0004122 062300AD  6/23/00 363 316
19575F,F0,G5-3.2MKD-GD7 0004123 062300AD  6/23/00 35.5 30.8
19577F F0,G5-3.2MKD-GD7 0004124 062300AD  6/23/00 68.3 59.4
19579FF0,G5-3.2MKD-GD7 0004125 062300AD  6/23/00 35.9 31.2
19580F F0,G5-3.2MKD-GD7 0004126 _062300AD - 6/23/00 30.1 26.1
: AVERAGE: 38.0° 33.0

STANDARD DEVIATION: 11.5 10.0

3M-Environmental Laboratory
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Table XII. Summary of PFOS residues in G1-Control on GD15

: Corrected
Sponsor Centre IDl Set Date  Residue Found Residue Found
D | Number _ Extracted (ug/g) (ug/e)
19501F,F0,G1-Control-GD15 0004127  062300B  6/23/00 ND ND
19502F,F0,G1-Control-GD15 0004128  062300B  6/23/00 ND ND
19504F,F0,G1-Control-GD15 0004129 . 062300B . 6/23/00 ND ND
19505F,F0,G1-Control-GD15 0004130  062300B  6/23/00 ‘ND ND
19506F,F0,G1-Control-GD15 0004131 ~ 062300B  6/23/00 0.0445 0.0387
19507F,¥0,G1-Control-GD15 0004132  062300B  6/23/00 ND ND
19508F,F0,G1-Control-GD15 0004133 062300B  6/23/00 -~ ND ND
19509F,F0,G1-Control-GD15 0004134  062300B  6/23/00 0.0242 0.0210
19510F,F0,G1-Control-GD15 0004135 © 062300B  6/23/00 <0.0100 < 0.00869
19511F,F0,G1-Control-GD15 0004136  062300B  6/23/00 ND ND
19512F F0,G1-Control-GD15 0004137  062300B  6/23/00 0.0579 0.0503
19513F,F0,G1-Control-GD15 0004138  062300B  6/23/00 - ND ND
19514F,F0,G1-Control-GD15 0004139 062300B  6/23/00 ND ND
19515F,F0,G1-Control-GD15 0004140  062300B  6/23/00 ND ND
. 19516F F0,G1-Control-GD15__ 0004141  062300B __ 6/23/00 00216 0.0188
AVERAGE: 0.0105 0.00917

STANDARD DEVIATION:  0.0185 0.0161

ND = Nof Detected and NQ = Not Quantifiable

Note: The average and standard deviation were calculated by using 0.0100 as the value
for those samples reported as < 0.0100, 0.00869 for those reported as < 0.00869, and zero
for those reported as ND or NQ.
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Table XI1I. Summary of PFOS residues in G2-0.IMKD on GD15

Analytical Report: FACT TOX-110
.. LRN-U2849
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' Corrected

Sponsor Centre [D Set Date  Residue Found Residue Found
Jin) ‘ Number  Extracted (ng/g) _(uglp)
19517F,F0,G2-0.IMKD-GD15 0004142 (062600AD  6/26/00 0.758 0.659
19518F,F0,G2-0.IMKD-GD15 0004143 062600AD  6/26/00 0.672 0.584
19519F,F0,G2-0.IMKD-GD15 0004144 062600AD  6/26/00 0.782 0.680
19521FF0,G2-0.IMKD-GD15 0004145 062600AD  6/26/00 0.632 0.549
19522F,F0,G2-0.1MKD-GD15 0004146 062600AD  6/26/00 0.817 0.710
19523F,F0,G2-0.IMKD-GD15 0004147 Q62600AD  6/26/00 0.642 0.558
19524F,F0,G2-0.IMKD-GD15 0004148 062600AD  6/26/00 0.834 0.725
19525F,F0,G2-0.IMKD-GD15 -0004149 062600AD  6/26/00 1.08 - 0.939
19526F,F0,G2-0.IMKD-GD15 0004150 062600AD  6/26/00 0.778 0.676
19527F,F0,G2-0.IMKD-GD15 0004151 062600AD  6/26/00 0.799 0.694
19528F,F0,G2-0.IMKD-GD15 0004152 062600AD  6/26/00 0.845 0.734
- 19529F,F0,G2-0.1IMKD-GD15 0004153 062600AD  6/26/00 0.724 0.629
19530F,F0,G2-0.1IMKD-GD15 0004154 062600AD  6/26/00 0.724 0.630
19531F,F0,G2-0.IMKD-GD15 0004155 062600AD  6/26/00 0.777 0.675
19532F,F0,G2-0.IMKD-GD15_0004156 _ 062600AD _6/26/00 0.568 0494
AVERAGE:  0.762 0.662
STANDARD DEVIATION: : 0.119 0.104
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3M Medical Department Study: T-6295.12 i
- - LRN-U2849

. Centre Study No.: 023-013
Sponsor Protocol No.: FACT-TOX-110

Table XIV. Summary of PFOS residues in G3-0.4MKD on GD15

Corrected

Sponsor Centre ID Set Date  Residue Found Residue Found

D Number  Extracted (ug/g) (ug/g;
19533F,F0,G3-0.4MKD-GD15 0004157 062600BD  6/26/00 2.76 2.40
19534F F0,G3-0.4MKD-GD15 0004158 062600BD  6/26/00 4.82 4.19
19535F,F0,G3-0.4MKD-GD15 0004159 062600BD  6/26/00 3.63 3.15
19536F,F0,G3-0.4MKD-GD15 0004160 062600BD  6/26/00 3.19 2.77
19537F,F0,G3-0.4MKD-GD15 0004161 062600BD  6/26/00 3.40 295
19538F,F0,G3-0.4MKD-GD15 0004162 062600BD  6/26/00 3.14 2.73
19539F,F0,G3-0.4MKXD-GD15 0004163 062600BD  6/26/00 3.09 2.69°
19540F,F0,G3-0.4MKD-GDi5 0004164 062600BD  6/26/00 4.15 3.61
19542F F0,G3-0.4MKD-GD15 0004165 062600BD  6/26/00 1.88 1.64
19543F,F0,G3-0.4MKD-GD15 0004166 062600BD  6/26/00 3.42 2.97
19544F F0,G3-0.4MKD-GD15 0004167 062600BD  6/26/00 3.37 . 293

19546F,F0,G3-0.4MKD-GD15 0004168 062600BD  6/26/00 2.63 : 228
19547F,F0,G3-0.4MKD-GD15 0004169 062600BD  6/26/00 3.86 ‘ 336
19548F F0,G3-0.4MKD-GD15 0004170 062600BD __ 6/26/00 391 .- 3.40
. AVERAGE: 3.38 293
STANDARD DEVIATION:  0.713 0.620
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Centre Study No.: 023-016
Sponsor Protocol No.: FACT-TOX-110

Analytical Report: FACT TOX-110
o “-LRN-U2848

Table XV. Summary of PFOS residues in G4-1.6MKD on GD15 .

Corrected
Sponsor Centre ID - Set Date  Residue Found Residué Found

D Number _ Extracted (ug/e) (ng/g)
19550F,F0,G4-1.6MKD-GD15 0004171 062700AD  6/27/00 . 139 121
19553F,F0,G4-1.6MKD-GD15 0004172 062700AD  6/27/00 14.8 12.9
19554F,F0,G4-1.6MKD-GD15 0004173 (062700AD  6/27/00 14.2 12.3
19555F F0,G4-1.6MKD-GD15 0004174 062700AD  6/27/00 16.3 14.1
19556F,F0,G4-1.6MKD-GD15 0004175 062700AD  6/27/00 9.07 7.88
19558F,F0,G4-1.6MKD-GD15 0004176 062700AD  6/27/00 7.17 6.23
19559F,F0,G4-1.6MKD-GD15 0004177 062700AD  6/27/00 7.48 6.50
19560F,F0,G4-1.6MKD-GD15 0004178 062700AD  6/27/00 149 12.9
19561F,F0,G4-1.6MKD-GD15 . 0004179 062700AD . 6/27/00 174 152
19562F,F0,G4-1.6MKD-GD15 0004180 . 062700AD . 6/27/00 11.4 '9.92
19563F,F0,G4-1.6MKD-GD15 0004181 062700AD 6/27/00 8.95 7.78
19564F,F0,G4-1.6MKD-GD15_ 0004182 062700AD __6/27/00 17.3 15.1
' ' . AVERAGE: 127 111
STANDARD DEVIATION:  3.77 3.28
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110
LRN-U2849"

Centre Study No.: 023-016
Sponsor Protocol No.: FACT-TOX-110

Table XVI. Sﬁmmary of PFOS residues in G5-3.2MXKD on GD15

' . Corrected
Sponsar Centre ID Set Date  Residue Found Residue Found
D _ Number __ Extracted (ug/g) {(ug/g)
19565F,F0,G5-3.2MKD-GD15 0004183 062800AD  6/28/00 35.2 30.6
19566F,F0,G5-3.2MKD-GD15 0004184 062800AD  6/28/00 15.2 13.2
19567F,F0,G5-3.2MKD-GD15 0004185 062800AD  6/28/00 20.4 17.7
19568F F0,G5-3.2MKD-GD15 0004186 062800AD  6/28/00 46.9 40.8
19569F,F0,G5-3.2MKD-GD15 0004187 062800AD  6/28/00 36.3 31.6
19570F,F0,G5-3.2MKD-GD15 0004188 062800AD  6/28/00 311 27.0
19571F F0,G5-3.2MKD-GD15 0004189 062800AD  6/28/00 284 247
19572F,F0,65-3.2MKD-GD15 0004190 062800AD  6/28/00 20.5 17.9
19573F,F0,G5-3.2MKD-GD15 0004191 062800AD  6/28/00 39.8 34.6
19574F F0,G5-3.2MKD-GD15 0004192 062800AD  6/28/00 47.3 41.1
19575F,F0,G5-3.2MKD-GD15 0004193 062800AD  6/28/00 40.7 -35.4
19577F,F0,G5-3.2MKD-GD15 0004194 062800AD  6/28/00 47.3 41.1
19579F,F0,G5-3.2MKD-GD15 0004195 062800AD  6/28/00 334 29.1
19580F,F0,G5-3.2MKD-GD15 0004196 062800AD - 6/28/00 327 284
_ . AVERAGE: 339 295 -

STANDARD DEVIATION: 102 891
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3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110
LRN U2849

Centre; Study No.: 023-016
Sponsor Protacol Np.: FACT-TOX-110

Table XVII. Summary of PFOS residues in G1-Control on GD21

Corrected
Sponsor CentreID  Set Date Resxdue Found Residue Found
D Number _ Extracted (u o/g) (ng/e)
19504F,F0,G1-Control-GD21 0004197  062900A  6/29/00 ND ND
19505F,F0,G1-Control-GD21 0004198  062900A  6/29/00 ND ND
19506F,F0,G1-Control-GD21 0004199  062900A  6/29/00 0.0123 -0.0107
19507F,F0,G1-Control-GD21 0004200  062900A  6/29/00 ND ND
19509F.F0,G1-Control-GD21 0004201  062900A  6/29/00 0.0843 0.0733
19512F,F0,G1-Control-GD21 0004202  062900A  6/29/00 0.0215 0.0187
19516F.F0,G1-Control-GD21 0004203 062900A  6/29/00 <0.0100 <0.00869
: : AVERAGE:  0.0183 0.0159
STANDARD DEVIATION:  0.0302 0.0263

ND = Not Detected and NQ = Not Quantifiable

Note: The average and standard deviation were calculated by using 0.0100 as the value
for those samples reported as < 0.0100, 0.00869 for those reported as < 0.00869, and zero
for those reported as ND or NQ.

Table XVIII. Summary of PFOS resxdues in G2—0 IMKD on GD21

: Corrccted
Sponsor Centre ID Set Date  Residue Found Residue Found

D ___ Number Extracted  (ug/p) (pgfe)
19518F,F0,G2-0.IMKD-GD21 0004204 0629-3000AD 6/29/00 0.735 0.639
19519F,F0,G2-0.IMKD-GD21 0004205  062900A . 6/29/00 0473 0.411
19521FF0,G2-0.1IMKD-GD21 0004206 - 062900A  6/29/00 0.403 0.351
19523F F0,G2-0.IMKD-GD21 0004207 062900A  6/29/00 . 0.402 0.349
19524F,F0,G2-0.IMKD-GD21 0004208 062900A 6/29/00 0.494 0.429
19528F,F0,G2-0.1MKD-GD21 0004209  062900A  6/29/00 0.456 0.396
19529F F0,G2-0.IMKD-GD21 0004210  062900A  6/29/00 0.391 0.340
AVERAGE: 0.479 0.417
STANDARD DEVIATION:  "0.120 0.104

3M Environmental Laboratory
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Table XIX. Summary of PFOS residues in G3-0.4MKD on GD21

Analytical Report: FACT TOX-110
LRN-U2849 -

Centre Study No.: 023-016
Sponsor Protocol No.: FACT-TOX-110

Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found
' D Number  Extracted (ug/g) (ng/g)
19533F,F0,G3-0.4MKD-GD21 0004211 0629-3000AD 6/30/00 1.68 1.46
19534F,F0,G3-0.4MKD-GD21 0004212 0629-3000AD 6/30/00 3.10 2.70
19536F,F0,G3-0.4MKD-GD21 0004213 0629-3000AD 6/30/00 1.85 1.61
19543F F0,G3-0.4MKD-GD21 0004214 0629-3000AD 6/30/00 2.23 1.94
19546F F0,G3-0.4MKD-GD21 0004215 0629-3000AD 6/30/00 2.23 1.94
19548F,F0.G3-0.4MKD-GD21 0004216 0629-3000AD 6/30/00 5.42 4.71.
B AVERAGE: 275 2.39
STANDARD DEVIATION: 1.39 1.21
Table XX. Summary of PFOS residues in G4-1.6MXKD on GD21
' _ ~ Corrected
Sponsor Centre ID Set Date  Residue Found Residue Found
D 4 Number _Extracted  (ng/g) (ng/e)
19556F,F0,G4-1.6MKD-GD21 0004217 0629-3000AD 6/30/00 183 159
19559F,F0,G4-1.6MKD-GD21 0004218 0629-3000AD 6/30/00 10.6 9.19
19560F,F0,G4-1.6MKD-GD21 0004219 0629-3000AD 6/30/00 11.2 9.72
19562F F0,G4-1.6MKD-GD21 0004220 0629-3000AD 6/30/00 5.63 4.94
: AVERAGE: 114 9.93
STANDARD DEVIATION:  5.19 4.51
Table XX1. Summary of PFOS residues in G5-3.2MKD on GD21
Corrected
Sponsor Centre ID Set Date = Residue Found Residue Found
D Number __Extracted 7)) (ug/e)
19568F,F0,G5-3.2MKD-GD21 0004221 0629-3000AD 6/30/00 25.1 21.8
19569F F0,G5-3.2MKD-GD21 0004222 0629-3000AD 6/30/00 217 18.8
"19571F,F0,G5-3.2MKD-GD21 0004223 0629-3000AD 6/30/00 215 187 -
19572F,F0,G5-3.2MKD-GD21 0004224 0629-3000AD 6/30/00 150 13.0
19577F,F0,G5-3.2MKD-GD21 0004225 0629-3000AD 6/30/00 27.1 23.5
19579F F0,G5-3.2MKD-GD21 0004226 0629-3000AD _6/30/00 283 24.6
: e AVERAGE: 3.1 20.1
STANDARD DEVIATION: . 4.83 4.20
Amended Page 38 of 103

3ntEnvironmentat taboratory

Page 373



3M Medical Department Study: T-6295.12 Analytical Report: FACT TOX-110
LRN-U2849

Appendix H: Interim Certificate of Analyses

3M Environmental Laboratory Page 374



3M Medical Department Study: T-6295.12

Analytical Report: FACT TOX-110

LRN-U2849

entre Analytical Laboratories, Inc.

\C

3048 Research Drive State College, PA 16801
. Phone: (814) 231-8032 Fax: (814) 231-1253 or (814) 231-1580
INTERIM CERTIFICATE OF ANALYSIS
Revision 1(9/7/00)
Centre Analytical Laboratories COA Reference #: 023-018B
3M Product: PFOS, Lot 171
Reference #: SD-009
Purity: 86.4%
Test Name Specifications Result
Purity' 86.4%
Appearance White Crystalline Powder Conforms
Identification
NMR Positive
Metals (ICP/MS)
1. Calcium 1. 0.017 wt/wt.%
2. Magnesium 2. 0.007 wt./wt.%
3. Sodium 3. 1355 wt/wt.%
4. Potassium® 4. 6.552 wt/wt.%
5. Nickel 5. 0.003 wt./wt.%
6. Iron 6. 0.004 wt/wt.%
7. Manganese 7. <0.001 wt./wt.%
Total % Impurity (NMR) 1.00 wt./wt.%
Total % Impurity 10.60 wt./wt.%
{LC/MS)
Total % Impurity None Detected
(GC/MS)
Related Compounds —
POAA 0.30 wt./wt.%
Residual Solvents (TGA) None Detected
Punity by DSC Not Applicable’
Inorganic Anions (IC)
1. Chloride 1. <0.015 wt/wt.%
2. Fluéride 2. 0.27 wt/wt.%
3. Bromide 3. <0.040 wt./wt.%
4, Nitrate 4. <0.009 wt./wt.%
5. Nitrite 5. <0.006 wt./wt.%
6. Phosphate 6. <0.007 wt./wt.%
7. Sulfate! 7. 8.82wt/wt%
Organic Acids > (IC)
1. TFA 1. <0.1 wt/wt%
2. PFPA 2. <0.1 wt/wt.%
3. HFBA 3. <0.1 wt/wt.%
4. NFPA 4. <0.25 wt./wt.%
Elemental Analysis®:
1. Carbon 1. Theoretical Value = 17.8% 1. 12.08 wt./wt.%
2. Hydrogen 2. Theoretical Value = 0% 2. 0.794 wt./wt%
3. Nitrogen 3. Theoretical Value = 0% 3. 161 wt/wt%
4. Sulfur 4. Theoretical Value = 5.95% 4. 10.1 wt/wt.%
5. Fluorine S. Theoretical Value = 60% 5. 50.4 wt./wt.%
COA023-018B Page 1 of 3
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LRN-U2849

\Centre Analytical Laboratories, Inc.
3048 Research Drive State College, PA 16801
(") Phone: (814) 231-8032  Fax: (814) 231-1253 or (814) 231-1580

INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-018B

Date of Last Analysis: 08/31/00
Expiration Date: 08/31/01
Storage Conditions: Frozen <-10°C
Re-assessment Date: 08/31/01
'Purity = 100% - (sum of metal impurities, 1.39% +LC/MS impurities,
10.60%+Inorganic Fluoride, 0.27%+NMR impuritics, 1.00%+ POAA, 0.30%)
Total impurity from all tests = 13.56%
Purity =100% - 13.56% = 86.4%
Zpotassium 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.

4Sulfur in the sample appears to be converted to SO, and hence detected using the
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, CsF17SOsK* MW=538)

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

COA023-018B Page 2 of 3
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LRN-UZ849
Wmtre Analytical Laboratories, Inc.
3048 Research Drive State College, PA 16801
() Phone: (814) 231-8032  Fax: (814) 231-1253 or (814) 231-1580

INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-018B

LC/MS Purity Profile:
Impurity wtJ/wt. %
C4 1.03
C5 A 1.56
C6 6.38
C7 1.63
Total 10.60

Note: The C4 and C6 values were calculated using the C4 and C6 standard calibration
curves, respectively. The C5 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: é 2«‘ AL RS _rth/fo
David S. Bell Date

Scientist, Centr: ‘yélytical Laboratories
Reviewed By: ( 44 /1 FZZ / 7// %
ohn Flaherty Date

Laboratory Manager, Centre Analytical Laboratories
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LRN-U2849

entre Analytical Laboratories, Inc.

\C

3048 Research aﬁve

State College, PA 16801

3M Environmental Laboratory

() Phone: (814) 231-8032  Fax: (814) 231-1253 or (814) 231-1580
INTERIM CERTIFICATE OF ANALYSIS
Revision 1(9/7/00)
Centre Analytical Laboratories COA Reference #: 023-018A
3M Product: PFOS, Lot 217
Reference #: SD-018
Purity: 86.9%
Test Name Specifications Result
Purity’ 86.9%
Appearance White Crystalline Powder Conforms
Identification
NMR Positive

Metals (ICP/MS)

1. Calcium 1. 0.005 wt./wt%

2. Magnesium 2. 0.001 wt./wt.%

3. Sodium 3. 1.439 wt./wt.%

4. Potassium® 4. 6.849 wt./wt.%

5. Nickel 5. <0.001 wt./wt.%

6. Iron 6. 0.005 wt/wt.%

7. Manganese 7. <0.001 wt./wt.%
Total % Impurity (NMR) 1.93 wt./wt.%
Total % Impurnty 8.41 wt./wt.%
(LC/MS)
Total % Impurity "None Detected
(GC/MS)
Related Compounds —
POAA 0.33 wt./wt.%
Residual Solvents (TGA) None Detected
Purity by DSC Not Applicable’
Inorganic Anions (IC)

1. Chloride 1. <0.015 wt./wt.%

2. Fluoride 2 0.59 wt./wt.%

3. Bromide 3. <0.040 wt./wt.%

4. Nitrate 4. <0.009 wt./wt.%

5. Nitrite 5. <0.006 wt./wt.%

6. Phosphate 6. <0.007 wt./wt.%

7. Sulfate* 7. 8.76 wt/wt%
Organic Acids > (IC)

1. TFA 1. <0.1 wt./wt.%

2. PFPA 2. <0.1 wt/wt.%

3. HFBA 3. 0.10 wt/wt.%

4. NFPA 4, 0.28 wt./wt.%
Elemental Analysis®;

1. Carbon 1. Theoretical Value = 17.8% 1. 1248 wt/wt.%

2. Hydrogen 2. Theoretical Value = 0% 2. 0.244 wt./wt.%

3. Nitrogen 3. Theoretical Value = 0% 3. L74 wt/wt%

4, Sulfur 4, Theoretical Value = 5.95% 4. 8.84 wt./wt.%

5. Fluorine 5. Theoretical Value = 60% 5. 541 wt/wt%
COA023-018A Page 1 of 3
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Wentre Analytical Laboratories, Inc.
3048 Research Drive State College, PA 16801
. Phone: (814) 231-8032 Fax: (814) 231-1253 or (814) 231-1580

INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-018A

Date of Last Analysis: 08/31/00
Expiration Date: 08/31/01
Storage Conditions: Frozen <-10°C

Re-assessment Date: 08/31/01

'Purity = 100% - (sum of metal impurities, 1.45% +LC/MS impurities, 8.41%+Inorganic
Fluoride, 0.59%+NMR impurities, 1.93%+organic acid impurities, 0.38%+POAA,
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.

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

4Sulfur in the sample appears to be converted to SO4 and hence detected using the
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 SO, is not considered an impurity.

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

STheoretical value calculations based on the empirical formula, CsF 7SO, K* (MW=538)

This work was conducted under EPA Good Laboratory Practice Standards (40 CFR 160).
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INTERIM CERTIFICATE OF ANALYSIS
Centre Analytical Laboratories COA Reference #: 023-018A

LC/MS Purity Profile:
Impurity wt./wt. %
C4 1.22
C5 1.33
Cé6 4.72
C7 1.14
Total 8.41

Note: The C4 and C6 values were calculated using the C4 and C6 standard calibration
curves, respectively. The C5 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.
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