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- EXECUTIVE SUMMARY

Ascreening study of three lots of commercial pooled human plasma, one lot of pooled human- plasma from central China, and four lots of commercial pooled human serum was undertaken toquantify endogenous levelsof perfluoroheptancate (C7), pentadecalluorooctancate (C8) (PFO),heptadecafluorononanoate (CS), nonadecafluorodecanoae (C10), perfluoroundecanoate (C11),perfluorododecanoate (C12), and perfluorooctane sulfonate (PFOS).
- Results from this study showed quantifiable levels of the linear isomersof C7, C9.C12 rangingfrom < 0.010 —0.9 ng/mL. (Tables 1a and 1b). Low to non—dstect levels of branched isomerswere observed for the G7 and C9-C12 compounds detected (Figure 1 — 10). PFOS was present- in the screened lots of commercial sera and plasma in concentrations ranging from 2.5 - 27ngiml and was present as branched and linear isomers. PFOA was present in the screened lotsof commercial sera and plasma in concentrations ranging from 0.65 5.6 ng/mL. and was present- as branched and linear isomers.
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= -_—
SUMMARY

- Quantitative screenings were conducted on four lots of pooled human serum and four ots ofpooled human plasma to determine endogenous levels of perfuoroheptancate (C7),pentadecafiuorooctanoate (C8), heptadecafluorononanoate (GS), nonadecafluorodecanoate_ (C10). perflorodecanoate (G11), perfluorododecanoate (C12), and perfluorooctane sulfonate(PFOS) as described by the 3M Environmental Laboratory Study #E02-1039 protocol. Theanalytical screening data is summarized n tables 1.3. and 1 b
- Table 1.2. Endogenous levelsoftes substanca in normal pooled human serum

Toma Ape BioreSoURCE Golem We:Test TCRe8S TORE TCR&S7  TCR$30- Substance (ng/mL) (ngml) ___ (ngimt) (gmt)_|FFoS a5 245] 70 270_ IC wore) roomy [322] [2
Cn os) (<o0t0" 0295 0320co 10058) ©0031) 327) 0203. lcs 026s oss) 0605 0s00lcs 1.80 0650 295 560lc 0013) 10025) 0010) 0.190

- 11Denotes values determined from concentrated spe method. ‘Value <LOQ.
Table 1.6. Endogenous levelsof test substance in normal pooled human Plasma.

Tm id ovate Tam WestTOR&74  TCRG8S Research TCR683  TCR-684- |_Anayte (ngml) ___(ngimt) (ng/ml) (gm) _|[Pros <10 Tn 55 183) lc <o10! 10038) woz) 0024)lc <010" oss) 013s orCo <010! 121 0170 0160lc, <oa2s! 0.435 oses os35lcs <0s2' 261 a07 ag7lc: 010" 0.100 wore) 02%
{1 Denotes values determined from concentrated spe method. 'Value <L0Q

Accurate mass measurements and elemental compositions were obtained for endogenous C7-C11. and PFOS from a concentrated SPE extract of normal pooled human serum (see Table 6).
Characteristic daughter ionswere observed for endogenous C7-C12, and PFOS from aconcentrated SPE extract of normal pooled human plasma (see Tabie 7).
Qualitative analysis of chromatographicaly resolved branched and linear isomers of PFOA was.‘accomplished using NMR certified standardsofa near isomer PFOA standard and of a mixedbranched and inear isomer PFOA mixed standard. It was determined that the branched PFOAisomers elute within an approximate 0.2 minute retention time window and are baseline resolvedfrom the linear PFOA isomer. This finding of C8 isomer retention tm resolution was
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_ extrapolated to determine qualitatively the presence or absence of branched isomers for the.higher homologues of C9-C12, and PFOS (see Figures 1 - 8),
Results from this study showed quantifiable levels of the linear isomersof C7, C9-C12 ranging_ from < 0.010 0.9 ng/mL. (Tables 1a and 1b). Low to non—detect levels of branched isomerswere observed for the C7 and C9-C12 compounds detected (Figures 1-8). PFOS was presentin the screened lots of commercial sera and plasma in concentrations ranging from 2.5 ~ 27ng/mL and was present as branched and linear isomers. PFOA was present in the screened lots- of commercial sera and plasma in concentrations ranging from 0.65 - 5.6 ng/mL. and was presentas branched and linear isomers.
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_ OO
INTRODUCTION

- ‘The purpose of this study is to perform quantitative screening for perfiuoroheptanoate (C7),pentadecafiuorooctanoate (C8), heptadecafluorononanoale (C9), nonadecafluorodecanoate(C10), perflorodecanoate (C11), perfluorododecanoate (C12), and perfluoocianesufonate(PFOS) in normal pooled human serum and plasma. This stucy cid not have a (ypcal {ost- substance that is dosed onto a specific controlled test system as per a conventional GLP study.The study design is in compliance with US EPA Toxic Substances Control Act (TSCA) 40 CFAPart 792.
_—
TEST SUBSTANCE

- Preliminary screening indicated that the test substances listed below are present as endogenousmaterial in normal pooled human serum and plasma. Information pertaining to traceability,source, physical description, and storage conditions is not available for these compounds 2s they.- exist in biological matrices.
Table 2. Charactorizationofthe Test Substancos

- Test Sussrance Forma
Thonn

-
Hepladecafuorononanoate (69) [owes
[Romsdoctoncecmmono10) | roo |- [PooroundecanosieCt)— |cco |

[[PervordosecsmoateC8)|orcos |[Peromoctanesoborate @FGS) |orisor |

The molecular structures are given below.
- Name: C7

Chemical Name: Perfluoroheptanoate
Molecular Weight: 363, as shown

FF _F _olr ]crv o
elrlr
FFF
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- Name: C8
Chemical Name: Pentadecafluorooctanoate_ Molecular Weight: 413,asshown

FoF Fo_ FF FF
F 0°Fleer_ FOF FF

Name: C9
- Chemical Name: Heptadecafluorononanoate

Molecular Weight: 463,asshown

. FFF _F 0Flr [FF
-

- rleleler
FF FF

Name:C10
- Chemical Name: Nonadecafluorodecanoate

Molecular Weight: 513, as shown

- FF FP _F _oFlrrlr]|er
) F 0

rlrelrlerFF F FF

Name: C11
Chemical Name: Perfluoroundecanoate
Molecular Weight: 563, as shown

FFF _F_F _oFleer ]rF
F- a0rlelelrleFF F FF
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- Name: C12
Chemical Name: Perfluorododecanoate_ MolecularWeight: 613,asshown

For Fr Fr PF og_ Flr r|r EF
>

rlelrlrler_ F FF FFF

- Name: PFOS
Chemical Name: Perfluorooctanesulfonate
Molecular Weight: 499, as shown

- For pFFF [FF __.F 05
- rlelre]rFF FF
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. TEST SYSTEMS

TE ——
’ REEET ETS ROTEL

[PooledHuman Serum__|SgmeAdich,Maukee,wi |[TCRse,Lotozzwosss |
:

Foie mn sein

:

Seelicaton of he Test Syatem G55 on play Gang noma poo sre 370
Idontfcaion of Tos System. Samples were ntoya TCR ruber.Collection of Tes Systeme Tho camel endars hcotro of thotfs ofCora oeamors me et enefuPee tywo Aoer poled urasessDaun vendors {maAh hanes boss procs os peroughone U3 Boe So redee OS,naa cata ho peSoassi saaproton,ramonommame ana poi

METHOD SUMMARIES

Preparatory and Analytical Method£75.0.201.1, Sold Phase Extraction and Analysis ofFluorocherical Compounds framStsien Wakicns A 20mao of se po ee otterConoeh oleae ensiuee SpgSo aacentployaaa of om ot AST Tom mar Tornrite, olsoiwe ain The Sore mar vos ape ves otaotCongo 33500 or fr 30 on ts Soy mse Sohtr,Tamara barton s 500 NSvart LgFe Fear and Beva i3500oe a © aks phe wari (57
Gongairated SPE Method, A mii form of he SPE method descr by £75.31.od Phase Eos odaofPoros eeTSacterpeat a A htocr5ee aeSErereToate voli % 26 maha Tos abd somos Omatrnosm ventana Bom Nog os: Spb Soar ineema, lowe oy be ono DeoAFnSasodran and 200. mf stom ro sons ramlrn 8 appa era forSomes, nd cages 50 tor 30tencnepg, RlConiston me wipe re) DO MaSprFNAST Tose er sod posses con nr,dedwit
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_ (SPE) cartridge. The analytes of interest are eluted from the SPE cartridge using2.0mL ofmethanol. Further sensitivity was achieved by doubling the injection volume of the standardsused to calibrate the run.

- Analytical Method
Liquid Chromatograph: Hewlett-Packard” Series 1100 Liquid Chromatograph system_ Analytical column: Keystone® Betasil™ Cg 2x100mm, 5pm partice sizeColumn temperature: 40°C
Cycle Time: 17.0 minutes
Flow rate: 300uLimin- Injection volume: 10 uL (20 pL. for concentrated SPE method only)Mobile phase components:

‘Solvent A: 2.0 mM ammonium acetate in water- Solvent B: Methanol
Solvent Gradient: Time (min. %8

0.00 40%_ 1000 90%
11.00 90%
1150 100%
1250 100%- 13.00 40%
16.00 40%

Mass Spectrometer: Micromass Quatro Ultima triple quadrupole mass spectrometer= Software: Massiynx version 3.5.
Mass Spectrometer Acquisition Parameters:

- (©)

Channel  Parention  Daughterion Collision Cone (v)(mz) (iz Energy (eV)
1 3300 11900 2 2

. 2 00 16900 2 2
3 300 21900 = x

. ‘ 38300 1000 2 2
(©)

: Channel  Parention  Daughterlon Collision Cone (V)(emiz) (mz) Eneray (eV)
i ' 41300 11900 = El

2 4130 16300 Ed »
3 300 21000 2 2
4 41300 300 2 =
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_ ©
Channel  Parention  Daughterlon Collision Cone (V(min) (mlz) Energy (eV)

- ' “00 ry 2 =
2 w00 16000 = =

- 5 8300 21000 2 2
_ ‘ 8200 “1000 = =

[0]
. Channel  Parention  Daughterion  Colision Cone(V)

{miz) (mz) Energy(6)
‘ 51200 om = =
2 S100 16000 = =

} ) 51200 21000 » 2
. S100 46000 = =

- ©
Channel Parention  Daughterion  Colision Cone(V)) (mz) (mlz) Eneray (eV)

' se300 om 2 »
3 2 300 18900 = =

a S300 21000 2 2
) ‘ sa00 S000 » ©

©)
Clams! Pameston  Dagherion  galislon Cone)

: ' e100 ry 0 2
2 61300 16900 » =

: a e100 2000 = 2
. 61300 sean 0 =
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- Pros
Channel  Parentlon  Daughterion Collision Cone (V= (mz) (mia) Eneray (eV

' 49900 0 “ &
- 2 9000 900 © @

3 “00 00 &

Capilary Voltage: 4000 V
Gain =1.0 EMV

- Mode: Electrospray Negative
Gas Temperature: 250 °C
Drying Gas: 8.0 L/min.- Nebulizer Pressure: 30 psig
Analysis Type: Mullple Reaction Monitoring (MRM)
-_
ANALYTICAL RESULTS

Data quality objectives outined in the 3M EnvironmentalLaboratory method were met (seeAppendix A).
Regressions. Quadratic curve fit weighted 1/x was applied t calibration standards and sample) ata to improve quaniiation over the concentration range appropriate o the cata. Allcaibration curves had a coefficient of determination of 0.998 or greaterCalibration Standards. Calibration curves were prepared from extracted mari standards in] Chinese plasma for al plasma and serum quantiations. Reported values were not correctedfor endogenous levels of test substance in the Chinese plasma calibration curve (levels of a‘endogenous test substances in the Chinese plasma were determined to be < LOG). Thecurves consistedof a minimum of ine (9) points. The equation was determined by: regression analysis using the peak areas of the analyte. The accuracy of each level wasverified. Any level outside 70% - 130% of nominal was deactivated, and regression ro.calculated. Alllevels showed a response greater than twice that of he blank: Continuing Calibration Verification. For quantiative determinations, a mid-level matrixcalibration check was analyzed at least every ten samples to monitor instrumental rit, with alimit of 25% deviation of the target concentrations.
Limit of Quantitation (LOQ). The LOQ was equal to the lowest standard in the calibrationcurve, with a evel of accuracy within +30%. The level of analyte in the LOQ was also greaterthan two times the response of analyte in the blank samples.Demonstration of Specificity. The identification of analytes was substantiated bychromatographic retention times, characteristic primary ions, characteristic daughter ons,‘and isomeric proportions (here applicable).
Control of Bias. Two levels of mix fortifications, prepared at known concenlrations of the testsubstance and brackeling the anticipated range of the method were evaluated to determinerecovery and to evaluate method performance. In serum samples, PFOS and C12 extibitedmatix effects dentiied by high (>150% recovery)or low (< 75% recovery. For all otheranalytes, and for all analytes in plasma samples. recoveries ranged from 75% to 10%.Reagent and matrix blanks were run with each set o evaluate the leval of backgroundinterferences.
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Blanks. Method blanks and matrix blanks were evaluated in the courseofthis study. The- ‘method blanks showed no evidence of background contamination introduced in the sample.preparation stage. The matrix blanks did show endogenous levels of the analytes. This wasexpected and such instances were noted in the raw data.
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- DATA SUMMARY

‘Quaniitative screenings were conducted on four lots of norma pooled human serum and four ots- of noma pooled human piasma for the determination of endogenous levels ofperfluoroheptanoate (C7). pentadecafluorooctanoate (C8), heptadecafiuorononanoate (CS),nonadecafluorodecanoate (C10), perfluorodecanaate (C11). perflorododecancat (G12), andperfluoroactane sulfonate (PFOS) as describedby the SM Environmental Laboratory Study #£02-= 1038 protocol. The screening data i summarized in tabies 52. and 5.5. Mai spike recoveryinformation is contained in Appendix 8.

Table 5.2. Endogenous levels of test substance in normalpooled human serum
_ gma Ampire BoresouRE olden WeTCR48)  TCR88 TCR687 TCR690Test Substance _(ngimb) ___ogiml) ____(ngimi) (gm) _|_ [PFOS 3 BE 70 270C. ©0018) EL) [32 os)IC [2 f<o0t0’ 0205 0320_ Cu 058) fos fo3en 0203lcs 0265 [2] 0605 0900lcs 160 0650 295 560x lc: 0013 oz fcooto 0.1%

1 Denotes values determined from concentrated spe method. Value < LOG.
- Table 5. Endogenouslevels oftest substance in normalpooled human Plasma

] Tess amore AGVATIVE STEWTCRG74  TCRE8S  ResearchTCR683  TCR.684|__ Analyte (ng/mL) (ng/mL) (ng/mL) (ngimt) _|i [Pros <70 Ta 156 163lc <010' 00%) foo22) [2]c., <010' ©0049) 0135 worCio <010' 127) 0.170 0.160c, <ozs' 0435 0585 0535ce <0s2' 261 307 387lc <0’ 0.100 016) 02%
Denotes values determined from concentrated spe method. 'Value < LOG.

Accurate Mass Determination, Accurate mass measurements and elemental compositionswere obtained for endogenous C7-C11 and PFOS in a concentrated SPE extract of normalpooled human serum purchased from Golden West Biologicals (TCR-690). Accurate massmeasurements are presented in Table 6
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- Table5. Accurate Mass DeterminationofEndogenous Test Substances

Test Substance [ Accurate Mass | Theoretical Mass | Probable- | | | Mass | Deviation | Formats || ppm) |
oS 362.9739 362.9691 C10:F3- 412.9637 412.9659 [54Gos|

462.9613 463.9627 C:0sF)_ PFOS | 498.9280 498.9297 Cs05F1S
512.9615 512.9595cil 562.9542 562.9563

Daughter lons of Endogenous Test Substances, Specific daughter ions were observed atcharacteristic retention times for endogenous C7-C'1 and PFOS in a concentrated SPE enact= of normal pooled human plasma purchased from Golden West Biologicals (TCR-684). Daughterfons verified in analytical standards of near isomers. A summaryofGaughier ions observes inpresented in Table 7
© Table 7. DaughterlonsofEndogenousTest Substances

Tost Substance Parent on (mis) Daughter tons (mz) _
c; 3% ais, 11s- cs 413 369,219,169, 119
c, 463 419,260,219, 169, 119
= 513 469, 319, 269, 219, 169

- Css 563 519,319, 219, 169, 119
Cz 613 569, 419, 319, 269, 219, 169, 119[pros 4 130.09.60

Isomers, The presence or absence of distributions of branched and linear isomers of: endogenous florochemicals were qualaively determined in concentrated SPEexactsof‘commercial los of pooled human serum and plasma (Figures 1 ~ 10). Qualitative analysis ofanvomatographically resolved branched and linear isomersof PFOA was accompianed cingNMR certfied standards of  inear isomer PFOA standard and a mixed branched and nem: Isomer PFOA standard. It was determined tha the branched PFOAisomers elo witin anapproximate 0.2 minute retention time window and are baseline resolved fom the Inear BFOAisomer. This finding of C retention ime resolution was extrapolated to determing auaitatuulythe presenceofbranched and linear isomers for C7, the higher homologues of C8-C12. andPROS.
Low to non-detect levels of branched isomers were observed for the C7 and C9-C12 compoundsdetected. PFOS and PFOA were present in the screened ots of sora and pasa sc branes2nd near isomer distributions. Figure 1 conlains chromatogramsof NMR cortted near comerPFOA and mixed branched and near isomer PFOA standare. Figures3- continchromatogramsofthe corresponding standardsof C7 — C12 and PROS i solvent an extractedcalioraton curve point (extracted callraton curve point Consists of pocied humm pisses perscentral China spiked with 10 ng of test substance/mL. of plzsma), and three Songenirated SPE
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extracts of commercial pooled human serum. Pooled human plasma collected in central China- was used as the blank malix to construct an extracted calibration curve because preliminaryscreening results indicated it did not contain quantifiable levels of endogenous test substances.
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- Figur 1: NMRCartfiod 9.5% Linear omer PFOA and Mixed Branched and Linear Isomar PFOA Standards

. ¢021106002 Sm (Mn, 1x1) MRMof 4 ChannelsES-
1 843 Tic51249] <= fnear (@.5%byNMR) ne

Area
. Unearisomer C8 standard

%

ached 05% oy my» 419
- 0

021106001 Sm(Mn, 1x1) MRMof 4 ChannelsES-
100 243 Tic: 153717) <=linear 77.7% by NMR) 1.3506

Area
: Branched & near isomer PFOAstandard

"5%

818
50877

ranches 22.3% by vy => 1,88
0 Time250 500 7.50 1000 1250 | 1500
Summary of PEOA Standards: NMR certified standard of the linear isomer PFOA contains 0.5%branched and 99.5% near isomers. NMR certified standard of mixed branched and nearisomer PFOA contains 22.3% branched and 77.7% linear somes.
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- Figure2 Cr somar istration

4021025089 Sm (in, 1x1) 1 MRMof 4 Channels £5_ po 73 _ <= tinear ria
2678 20865soventstndua30pps 2 aon

- "ew 116;
. Branched=>

- 021025091 Sm (Mn, 1x1) 1: MRMof 4Channels ESpo 73 _ tinea Tic2629 26665Chines plasma 109 Ares
%

. (ranched notobsarved
021025098 Sm (Mn, 1x1) 1: MRMof 4Channels ES
101 TIC. Lamps rum 73 | coven 206d
* 1]

Ltn
4021025100 Sm (Mn, 1x1) 1: MRMof 4Channels ES

: 101 TICSigma serum t 8.324
Area

* 725 u n. (branched notobserve)72 <= Linearr AAA La
) 021025102 Sm (Mn, 1x1) 1: MRM of 4Channels ES

100 + TIC
4934Gotten West sem h oid

% 72, nen |
rancho ot send’$4 ‘Arr aedjot hs hdl Me
250 5.00 750 10.00 12.50 15.00

‘Summaryof C+ Acid Chromatograms: Low to non-dstect levels of tne branched isomersofCyacid were observed in these lots of commercial pooled human serum
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Figuro3: Cylsomer Distribution

- 021024012 Sm (Mn, 1x1) 2 MRMof 4ChamelsES-1 645 Tic4aa1 3235- Solentstandard 30 ppb <= Linear Area
% 822

. n Branchea=> 984
6021024034 Sm (Mn, 1x1) 2 MRMof 4ChamelsES-
100: 2 TiC- 89023| cc linear 6.8065Chineseplasma Opps Area
® 821- Bancheds> 534
o

6021024041 Sm (Mn, 1x1) 2 MRMof 4ChamelsES-; 00 84s Tic
Lampire serum 53805| ex linear 630e5” Area% 818- Sanches=> S18

o
: 6021024043Sm(Mn, 1x1) 2 MRMof 4 ChamelsES-100: 540 Tic79360] <= near 8135Sigma serum Area% 814Bunches => 814

o
6021024045 Sm (Mn, 1x1) 2 MRMof 4 CamelsES-100 840 Tic145120 x Linear 1.2866Goldenwest serum Area"%
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o J Time250 500 750 ©1000 © 1250 | 1500‘Summary of C, Chromatograms: Low to non-detect levels of branched isomers of Cj wereObserved in these lotsof commercial pooled human serum.
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Figure &: G somer Distribution
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Time250 500 750 1000 1250 1500‘Summary of C, Chromatograms: Low to ion-detect levels of branched isomers of C wereobserved n these los of commercial pooied human serum.
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Figure 5: Cio lsomr Distribution
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‘Summary of Co Chromatograms: Low to non-detect levels of branched isomers of C.o wereobserved in these lotsofcommercial pooled human serum.
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Figuro 6: Cut Isomer Distribution
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Time200 400 600 | 800 | 1000 1700 1400‘Summary of C. Chromatograms: Low to non-deect levels of branched isomersofCi, wereobserved n these lots of commercial pooled human serum.
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Figuro7: C. lsomer Distribution
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‘Summary of C., Chromatograms: Low to non-detect levelsofbranched isomers of Cz were
Observed in ese lots of commercial pooled human serum
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Figure : FOS lsomar Distribution
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- -
STATISTICAL METHODS AND CALCULATIONS

= ‘Theoretical concentrationsof analyte in final eluate
Concentration = (Concentration of Analytical Standard x Amount of standard added) / EV

Observed result to original sample result:
_ Original sample result = Observed resultxDF

Spike percent recoveries:

] oh Recovery = Observed Result — Same Sample, Unspiked |0
Theoretical Concentration

EV = Eluate volume:
OF = Dilution factor
Relative standard deviation:

Relative Standard Deviation = StandardDeviationpndDevon x 100

) Percent deviation:

% Deviation — Theoretical Cone. - Calculated Cone.
Theoretical Cone

Means and standard deviations were calculated using Excel software.
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. -
STATEMENT OF CONCLUSION

- Results from ths study showed quantifiable levels of the linear isomers of C7, C9-C12 rangingfom < 0.010- 0.9 ng/mL (Tables 1a and 1b). Low to non—delect levels of branched isomerswere observed for the G7 and C9-C12 compounds detected (Figures 1 ~10). PFOS was presentin the screened lots of commercial sera and plasma in concentrations ranging fom 2.5. 57ngim. and was present as branched and linear isomers. PFOA was present in the screened lotsof commercial sera and plasma in concentrations ranging from 0.85 - 5.6 ngimi. and was presentas branched and linear isomers.
Accurate mass measurements and elemental compositions were obtained for endogenous C7-C11, and PFOS that are consistent with theoretical mass and elemental composition

. The presence of confirmatory daughter fons at characteristic retention times of target analytes inmatrix are consistent with the linear isomer analytical standards.
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REFERENCES

- None

- LIST OF ATTACHMENTS

Attachment A: Extraction and Analytical Methods
> Attachment B: Data Summary Tables.

Attachment C: Sample Chromatograms
Attachment D: Sample Prep Sheets, Test Substance Information and Notesto Fie
Attachment E: Protocol, Protocol Amendments and Deviations

REPORT REVISIONS

- ‘Semi-quantitative estimates for THPFOS and THPFDS were removed from tables 1a, 1b, 5a, and5b because the data was intended as quanifative and only screening estimates could beobained. References to THPFOS and THPFDS were removed from the isto test substancestable 2 (page 11), chemical structures (page 13) reference substances table 3 (page 14), massspectrometer acquisition paramelers (page 18), and control of bias (page 19). References to‘THPFOS and THPFDS were also removed from the accurate mass determination discussion
(page 20) and accurate mass determination data table 6 (page 21), daughter on discussion(page 21) and daughter on data table 7 (page 21), isomer discussion (page 21), and isomerfigures 8 and 9 (pages 30 and 31). Wording in the Execulive Summary (page 8), Summary (page9). Introduction (page 11), and Statement of Conclusion (page 34) was modified to reflect the.removal of the semi-quantitaive estimates for THPFOS and THPFDS. Several typographicalerrors were also corrected, including Willa K. Reagen's phone number (page 7), formulas for
the anionic forms of THPFOS and THPFDS in table 2 (page 11), and the unis designator formass deviation, table 6 (page21).
Aprotocol amendment was written 0 address the removal of THPFOS and THPFDS from thestudy.
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SIGNATURE PAGE

We certiy thet this report is a true and complete representation of the data for this study:

s 12/05/02
) MEKE. Eletson Date

Study Director

2 —= 225/6
, Wiliam K. Reagen Date

Testing Facilty Management
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} Record of Deviation

T Tentiication
Study Project No.

02-1039i DeviaonType:  OSOP  (RMethod ©EquipmentProcedure(Checks) OPraicol 0 Other:
DocumentNumber: ETS-4231.1 Diet)ofocuinenc: 10 06 02 1025OxiG7

Ti. Description?
Required Procedure/process: ETS-8-231.1 section 9.6, “Quality Control (QC) Sample” see
‘methodfordetails. _ ert eens msememoneereee

. Adu ProéedurelprocesTheconinoed aciracy of hecalbaioncurvewasmonioed{huough there-injctonof cuvepointaeno more than 10samplesand the cn ofheun, no by preparing additonal samples. TheQCsamples describedis he method wirepreparedto monitor extrcton efficiency.TheQCsampleswereonly spikedat 3 evel, 0.5indSpp. Tn addition, only 2 QCsampleswereprepace fo echmate. 1wasposible,therefor,to distinguishbetween he continued ¢eariy of th cllbration curveand heexirction eficiencyinexchmars tsi. SR
During thecouse of he study23oftheQC samples prepare hesa matex as the ~~alibcaion curve were within £25% ofcxpected values. All fe Sppbspikes passed, but nlySofSlowspikespassed. rebels

i Actans Taken:
(schas amendmentsued,SOP revision, etc) —Noadditional scion will be needed. _ BE —

RecordedBy: Date: J
Oud (al god wire | 3g

IV. ImpactonStudy7Prefect £4
“This deviation does not adversely affectthe quality ofthe dat in heconeof thecurrent 3sud. i 3

AuthorizedBy: (Sudy Dito) Prajecs Loft) Date:rel uf fox

1EnonLabora ooistonto. |____onysyOreenTTR
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I

SollPhase Extraction and AnasisofFlorochamicalCompounds om blogic Watdces
Method Numba: ETS.8.231.1
po—
Revision Date: 3/52
Ente Dae:2/1/02

Amon

seer vate oaTi 5Loren Marser

434
s 3i’

eran PastorsSteEiswtfPaniposertom
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- 1_ ScopeandApplicationASeopeancppleaten 000000000
tassnectpesfo r,t ro et ovro0, oad SeSrpTfrellnnt

2_Mathod Summary
) Aaamountofbiologicalmaterial, detenmioedbytheanaly,isprepared(fds ihutedandissues homogenized)at 3or he SnseBy Sa ig opt sm poreoem mt a ee my 8et Oe Tope oahtSr ape eatsda 28combCeryFoe aesae esemSAIrmaeryenetyI ESNENS,

3 pefintions
24 Diuton

A iti cpt 50 Unf: ofmi ioGer 6 lscorbin,Sar
22 SPEcaridge

chencoi nvecost ddi scstn.eoai htpe ae ntre ee Ch ntam2m ie omTm ——_
23 Reagent grade water

tri dtcet)fe
5.4 Quaity contra sample
Sargeie te ey rtpe elyiyi.primerobey
Warnings and Cautions

4:4 Health and Safety Warnings F i
Aregogowes edhighg hens ng ie $3
Ucnibeeicrep.Vincre peer lpia0.oi d

42 coms 5gTitcomt ow 78cen 1 dps hrmtew.AESee

- ers ——Sot has Exon ndPeisrr
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Dotpeste prs hve csi of 40 (590) ckpcs be ck prs ccs) foreseevor iat et «©
Doernerdees.

‘ 5 interferences
Tominanef Teflon hdseidfesesss sypfneato oesconn ierx.

6 _ Instrumentation, Supplies, and Materials
) TheSlowingsuming,ed rid xsdWkpring 83 edd. ExitInn, gp,dra rbed csofoe

6.1 Instrumentation
: Vor mise,VW,VoresGe

VisTurseT25sehomegizce
VasmPuy

: $70 xmcion Musil
Conf Mal 00aEC
——
Bice 4101000)
J—

HEL100 Agofo pls ses arinsys, lve sets crane ssl
6.2 Supplies and Materials
Eppendoron potslicchs
Diseing wits
Pobrebore,cpio id 91m | Ole)
[r—y
Jr———
Pic mpi via,Weston mk.eoepppciei)
Conitgbes elypropn, 15 ni.an 0m.
tan 3 {
[— £3:
Sige, cicmesicSu 100A $

BoeTpDienerCapidepen Sr.fcher) 5
SPE scioncid,SP 6 brio Ca(Va) 175t spcsoreoerees) J
Copepis aris nds

Ensen Pg3orsSod Phe Exact snd Arif accesConponds rmSion tres
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[ee
HPLCasim,seitobeerin bes ddrnerow i.

7_ ReagentsandStandards
Reogews,MQ,Neon1,or silos
Acie,PLCgeri
MealHPLCgare
Amor se,eg orile
[ET ————

7.1 Reagents preparation
20 oiamicaesin: Weighspiny030 §sensee,Pos 3 200mL.lumi es eineae ct ws, ot 3 Goel, ng vole ele gefriemr
Not: Whepainie haeode ed astrion brsdpep,do aren, eh.

7.2 Targot analyte standard preparation
reps realy sande)fir desdcrv.Milonga spl. Theorigi tenyypsrFn.
Weighpriest100mgofr a 100m.vlan fk odsd hscdwihnndgonorepci.
Srv clon ihefe sksofpresinnly 000pmGnd.
Dies stock sationwihmc 3 ki, ad |sion ofspray50penExar
clini: 1000 dx mL Sop
Di wringsad | vi eaeto i 8wokingsaid 2 hinof por.50pp. ExrlecscsSpo10LomSOR
Diuworks J ih chao1 prc wks 3 hon of pe. 050pp.Exartat:Soham xL0G03pL

7.3 Surrogate standard preparation
Pr og sto,The lin 30cleoly nd yaykepepe llsesandprpions.
Weghrprocintty 50.10gf regedd5316.vole kdreid ci igh.
ing vohanewilhmean fo soesanded ck of spprsicly 0 110077. |
Tengen totem.To grat trope mtatvoostvey: 3 NgSi (ek ig oer i osco tal 30 Tog Rear 8 TF
ddnr enor oatsSkot SSin 273

7.4 Internal standard praparaton 5
reet To i ytetfd 7
snpn g
Weigh primacy 1101 fers id 100.volarfkdc cadWES

esa PaesatiySodPhtEton nd rifFosseCamporese Sloe Mrs
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aM ERmmonenta LiscraTon. orto

igieon mare or dtskpies 50.0g
: Pepersadecog dat. Toatemia | ofr ded Inmts ntst fsHp PoetomAtn

5_Samplo Handing
he sefrsd beieee.
owesSoe cn
Tt mas tes rou chsr.Exc atsd eeaesdaJimibui ent .
Itii eecotsts sy eeco inn tonyas

5_Quaity Controt
9.1 Blanks
511 SolventBlank
PRP

912 MethoaBiank
nto te, of ptt ot,a ct ak.Fo edTam ooTat wi or woFy

913 Mat Blank
Anil1m 10g ws dsreidsdais.Obeseamnamaneeteoee.Pooteenolyes meatSore ott onTe Beya tae TLSTmeey aI SSmtrdramn

9131 Sut tc ityco uid:Be, 4 icsa—
9132 Coeur he (mepei) cone. omitydemsade _onoeae ee eh et %francs £3s
9133 Superts oemri fb resfo)ai £9snoyoe eeeTSar ly tlrf 3?feinbestia er 3
9.1.3.8 imidebeaero bodne ks ey beaded nd ilesdin i 8sermon
92 Sample Replicate
Seeman pepet tap

rsa FassettSd oeEnemfrica
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9.3 Surmogat standard
- rogerk croftserge dd corns

SYorn beoelin rv iOSinof tk gs1sdescribed.

) ‘psy ropestr phd 10mGores eleenv xt, Hovererare ob aly a wep Ame mgTorre 9 LoLln3 5. ihrenao eofcs
9.4 Internal standard
{Fr dri prof ly, les ples im sresionssiironmotesin nd
ysl resdpdb20mL of i15mig bo, trigx Join

9.5 Lab Control Sample
. cto rp etscompton

9.6Quality Control (QC) Sample
Pgquitcro(Q0) ris © cr ion fio nd vy hecod ryafCtcovSy he pep smo ok to Beenceatehomee
ace (12) ql com (GC vi rerch te io cfssy, AminmoAra os hdof i, C5esks Tk mcdGe etoo ge oy ini
QC pk it cont ffrmestchoes iy.Th ls ed kw my edndee aoe eas in
Lovo 05X00
Mio cq 3ie ofecb,
Hib rheL100
To GCsr ech aysr vr i le son sti se ebctionsadreCe Sosekrs hrTRLrer
QC pisxt it utrre mo be mii sre iyi nm.AyOCsrlSL RAINES

mp om tpi crc i ys os ini,en QC rhsfossrs leSma
00 caowy751294ofact.ArfQCslsmstScsone ofoOrs ieoHt, 5rms EE

9.7 Sample Dilution 7
ey ple ihn ainfeh cs smdrs bedi i rgof 2atomcane. argseda i brof covedogse od nhSr rans §ine eyi
To er dinitncespi iesediprossl is wo (0TE iemp pom ioatSvis

rsa PaseorsSod Pscinnd pifFarceCampiom ope
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520doar noe fi) hn dingoprocs.The io proces constofdinbei Srlwi Sosrerare con (104 ie whe 8 cdoocfSnoncwi snp irh 8 ng or nt)
Ibreliveerniff nokwii 15% fo heetosrl aio ein willbe reqdeinewhch ae 3ore rion fbreEh:

10_Callbration and Standardization

10.1 InstrumentCalibration
ne ctu sev i prodfomncemidtsin seisisrl,pr ly.wilco of mime of 0 evil.Adi lioncaves. yb Ea EsACxmcion cn, ditybwa odoes ns
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Foe Dm iit,recpropaso,ofcolmai vess ks.
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Ane ie5 125i okbedeci,esol, teLLOQwhichIewie kof el. AL ers how ago oof be rk Aemoee vtmy dtd ee 0
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Ensen psc 0t19Sod Phas EscosndArtisof rohitConpeentsomBien ties
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a. Report | Appoints
JI... concnmionafamie|cancemionof aye1 Stl ints 5._| in Pin20 mt.stem
ES—TS———Eo 1 Z|[osmuwml 130" loomgormginl| 670egmt

|
: [osmugnl 16 snomgerngnt| soomger |

[ostowmi TTasorngnl| Soon
oo—

[soouinl [80| 0mgsorngnl| 200mm]
[sewn soomiogel | soomer |TS TS 2 1 |FO—————
ITo 770 |

oom Tso | omperogel| mwet560ml 160|Timisoragal| Timer |To|e0moregal| Wegmt
41 Procedures

14 Tissue Sample Preparation
Onnre
Cutsproviny00gfe (40100, ersprog sme,sing sigspl.THpatCF rarbtpeor a, lowe Be eo
Weigh edly ko redpaipel
Resort heweit:whoshc atc woke, oi.
Rensibothez hrxinsmc ve bec ne
A125 mlof gnvar speilo ce uns decried i syoddosedna te
Homagehesmple. ot he UeTors gdptein 0 rieodido peonymis,
teamp ore.
Ris hcpron ibcing meleih2.5.of age de oeoedined 4[or sirenta chive 2g
Tice pemieeasieee hes. 535 roeemies ia
3msmount eer 000g sotwih +100 rove or nisweigh,st waevr” 3
caintomainsGh(15 105g eve orcoracion sta mars mLornnone BgSos ine ynitsdoes a 8 Js

Eg=

ersenn Pisolis
Soka Pas xii ndArisofFacilCavpmons om Bipegen ines
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112 Fiuid SamplePreparation
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. Matrix Spike Recovery for Human Serum Data
Quantitated with Chinese Plasma Calibration Curve

_ Tampire Serum [Sigma Serum
Average Average

Endogenous Endogenous
Concontration, LowSplke  HighSpike| Conconration, Low Spike High Spike

- Iavsiye gmL_ Recovery.’ Recovery.%| ngimL __Recovery.% _Recovery.%
[PFO <L0Q —<l0a  <toa [| 4% 2% 90%lc. <Loa aon Ta <toa oo 75%

) cn <t0a 104% on «toa 18% 100%
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lc. 065 hr 12m 160 sn 101%- lc <0 150% a 01 100% is

. “Golden West Serum Bioresource Serum
Average Average
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lanaiyte ngiml. Recovery. % Recovery.%| ngmL Recovery,% _Recovoy,
pros zz To 70 Tw Ezlc. “toa a2 7 <t0a 0% <ioa

- lon 0% 106% 2% 030 an %
lc <toa 120 108% <toa aoe 16%
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Matrix Spike Recovery for Human Serum Data
Quantitated with Chinese Plasma Calibration Curve

Chinese Plasma Campi Plasma
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aM ENvRONMENTAL LasoraTORY- £02.1039

PFOS Telomer Analysis Summary
- 3M Pharmaceuticals Analytical Research and Development

LC/MS analysis ofa pooled human sera sample obtained rom Golden West Biologicals} (FE02-1039)was performed using an Agilent 1100 quatemary HPLC system coupled fo aMicromass Q-Tof2 quadrupole time-of-flight mass spectrometer. The sample was run assubmitted using the following parameters listed in Table 1:

- Table 1
Run B;0w/ 2mM MeOH
Time  NH.CH,CO,= (min)Inject: 204

Analog wavelength
- output: NA 0 90 10. PDA Wavelength Range: 190.600mm| 7 0 100Recorded Mass Range: 100800Da. | 125 0 100- Flow Rate: 03mimin | 130 90 10

Column Temp: ambient 170 % 10
Column: Beusil C15,

Spm,
- Som

Tonization Mode: ESIC)
Resolution: 7,000 .

Accurate mass measurements and elemental compositions obtained in this analysis are:- summarized in Table 2:

Table2

| Time Mass Deviation Formula

- [58min 5629739 [3629601 [133 | Gon |
[63min T4129637 [4129659 [54 |CiOFis |
[65min 5269603 5269610 [158 | CioHOyFiS |

- [66min Tac20613 [4539627 [30 [Con |

39 1 CuO
- [68min Ta269734 [4269674 141 CHiOF1S

CuiOsFa
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ATTACHMENT C: CHROMATOGRAMS
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Subject Characterizationof TCR99131-025 by 'H-NVIR and "F-NMRSpectroscopyan
SAMPLEDESCRIPTION:

ee Thuan ————es
vra
‘OBJECTIVE:

. ‘This sample was subjected to a combination of 'H-NMR and '*F-NMR spectral analyses to determine the
‘purityofthe nominal product. Special emphasis was also placed on attempting to identify and quantify anyBa

- EXPERIMENTAL: TtHo IEA
methyl)benzene (p-HFX), and then totally dissolved in a CFCly/deuterated acetone (acetone-dg) solvent

y ‘mixture for subsequent analysis by NMR. Initial one-dimensional (1D) 400 MHz "H-NMR and 376 MHz
"°F-NMR spectra were acquired at room temperature using a Varian UNITYplus 400 FT-NMR
spectrometer. A two-dimensional (2D) ’F-NMR correlatedspectroscopy (COSY) experiment was also
acquired using a Varian UNITY INOVA 500 FT-NMR spectrometerto facilitate assignment of "°F signals

used s either 1) a 'HJ/°F-NMR intemal standard to allow the calculation ofthe sbsolute weight percent.
‘concentrationsofspecific components, or 2) a 'H/'*F-NMR cross integration standard to permitthe cross

) ‘correlationof the relative 'H and "°F signal intensitiesforevaluationofthe overall sample composition.ini
“~The "H-NMR and "F-NMR spectral data indicated this sample was arelatively high purity formofthe

‘components, including probable isomers, were also assigned. A 'H/F-NMR cross integration analysis

'H/F-NMR cross integration analysis are summarized below in TABLE-1. The relative weight percent
‘concentrations shown in TABLE-1 should be very close to their respective absolute weight percent values=

extorsioms
ok yzigprPaget of2 CC)
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) TomKester

© Narfar3 Vallee rtATA A143SPT)Tm 200
TABLE

Sample TCR-99131.025, Lot PUIOT219BUfom he Telomer projec.
- veal Composition! esl by "0"F-NMR Cros granAny

Component Sincnaes WEAR
. Relaive Weight% Concentrationsx ingle vial eae

CCE.Co Sa
(where average 0 =5.05)

: Probable Terns branched homers Tw
‘CF3(CF2)«-CF(CE}(CF:),COM

(hee0 sy = 205 or Stn poses
i Probable termina sopropyl branched homers TE

(CF3)2-CF-(CFa)h-CO:H(assume ne. for cllion pups
A probable sherds pase TT

OICR.CFCOM
1X 1

| ]Probable" FF
CHstood pha roca nd =
inconal alpha components, CrX,

where Xan be posible sheandsts fncogal rugs.
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Certificate of Analysis

=
3 “The sampleof TCR-99131-025, Lot PUOT219E was snalyzed using a combinationof "E-NMR and

"H-NMR spectral analysis techniques. The overall qualitativeand quantitative compositional results that

| fos
Overall CompositionalResults by Combined '*F/'H-NMR Spectral Analyses| = ar

CF(CF2)x-CF(CE;{CE2y-COH.

(CF3)x-CF-(CF2)y-COH

:
gay

} Probable rr
Cuan saturated aliphatic hydrocarbons and

Possible CF(CF2)-CO:CHy 0.021%ea
“Tom Kestner ‘BactCopyof Original
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Oakwood Products, Inc. oo- 1761 01d Dani Road iWest Colombia, 5C 29172 :
Phone 000) 7333500 :: Fax (809 396357 }

: CERTIFICATE OF ANALYSIS ~

; Date: 15-Jul-02 Co
: wood
z Material: ~~ Pentadecafluorooctanoic acid . :

Tg CatNo: 1319 :

CasNo: 1355671) 5

: TotNo: 210002 Co

: i Assay: 97+% by NaOH titration Lo; 3

JS —— wd

Melting Point: 59-61°C Eateoyaorg
: Ln wage:

Ca

i :

3 /QC Managés Cd
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: 3M SPECIALTY MATERIALS MANUFACTURING DIVISION ANALYTICAL LABORATORY
Request # GIDITIEN

Tn Lisa Stevenson -(-5568) - ET&SS - 236.09
: Eom Tom Kester (15633) SMMD Amlyical Lib- 2362811

Subject: Characterization of TCR-617 by "H-NMR, "F-NMR, and LC/MS Asalyses
i Date October 25,2002: Updated Report ~ LC/MS Analysis or Impurities

SAMPLEDESCRIPTION:i « TCR-617,lot 210002 rom the Telomesprojec.
Nominal product=CF(CF,)CO;H, where average.»6(white powder),

[Semple_T Specwa#’s  [ EupenmentDesopios |
. TCR617__| H71638.IDS01|500MizH-NMRinaceione-dsolve + p-HFXcrossintegration/internalsid__|

TCR617

§ UPDATE:
Afe th initial NMR composition! analysis report was issued 0youon 10-24-02, Joel Mille performed a
Qualitative LOMS analysis to asst nthe ssgument ofsomeofhe impuritycomponents in th sample of

; TCR-617. This updated reported summarizes the new information regarding the identities nd
4 concentrations for someofthe impuritycomponeats. You will notice that the tentatively assigned olefin
i Structure from the orginal report is now replaced with a probable (CFO)CO ether seid.

OBJECTIVE:
‘This sample was subjected to a combinationof "H-NMR and "°F-NMRspectral analyses to determine the
purty ofthe nominal product. Special emphasis was alo placed on stiempting 0 deny nd quant any
impucty components. The sample was also given to Joe! Milefo a qualitative LC/MS analysis to assist
inthe assignmentofimpuricycomponents. Jos] asked that | ncorprate th qualiaive information for

- is LOMS analysis in tis updated report.
: ET-NMREXPERIMENTAL:

: { A portionofthe sample was accurately weighed, spiked wih a known amount of 1-bis(vifluoro-
Ini henzen (rH). and she oaly dissolved in desired sesons (sions. for subset
analysis by NMR. A 500 MHz 'H-NMR spectrum and 2 470 Mz “F.NMR spectrum were acquired at
oom temperature using a Vian UNITY INOVA 500 FTNMR spectrometer. This sample preparation

4 ‘method permitted the p-HFX to be used as cither 1) a 'H/"*F-NMR internal standard to allow the
calculationofthe absolute weight percent concentrationsofspecific components, or 2) a "H/F-NMR cross

___ intgration standard 0pert the eros omelton of te relative H and'Fsignal iensites for
evaluationofthe overall sample composition.

' uy
3 “The combined "H-NMR, "F-NMR, and LC/MS analyses indicated this sample was a high purity form of

: he nominal product, CFo(CFoJ-CO, wher the average valu of = 6.02. Small amounts ofa ow
impurity components, including probableisomers, were also assigned. AF"F-NMR cross integration
nasi technique was hen used (0 clclte th relative weight percent concemeatons ofthe identified
Components. The qualiativeand quaniaiv compositional els that wer deivd fom the combined
single trial 'H/°F-NMR cross integration analysis, and the qualitative LC/MS analysis, are summarized
below in TABLE-1, The elive weight percent concentrations shown in TABLE. shoudb very lose
10 thi especiveshsolue weight percent values assumingmowate was presen inthe sample

Fogel of2 BactCopy of Original
LC ofa jqna “0
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) Outer 28, 2002 SMDAnyi) LiReus GIDTI38Uno ort LENS Analy or Ips2 TCR.617,Lo 240002

) RESULTS cont
Trace amouns of a fw ler signedcomponents wer so decdniNVI sec, but
‘additional work would be needed in an effort to identifyorquantifythese other components.

: ‘CopiesoftheNMRspectraar attachedwiththepapercopyof thisreport foryoureference.Ifyouhave.
quire hot tess apd esl, plese Kno.

Tom Keser

"EE
. William Reagen FileReference: W71638.GID.UpdatedResuls_TCR617_Lok 10002TelomerProct.DOC/IO1

- TaBLE1
Sample: TCR-617,Lot 210002 fom he Teloreeprojet.

Overall CompositionalResultsby 'H/'*F-NMRCross Integration and LC/MS An
3 Component Sirs VIR Relive Weight Conentaonsi gle ial measernend
amon|wm|

where average n = 6.02 by "F-NMR.
LMS showed a6 (ro, nc, net (oor).
=sumene orolson poses

Frobable (CIFo0)COMsheaerscd | we
! as posible GHiCEOCOPACRCTL COM
i Possible CF(CF2).-CF(CFy)-(CF2),-COH T 0.019%
: where 12, y and sumesy 4 clon pros
§ Fossble (CF CCFC om
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Certificate of Analysis
- "NominalProduct; CF(CFa)COsH, where average nw 6.

Pentadecaflvoroocanciacid
_ ProductCode: TCR-617,Lot210002

October 28,2002
“TomKesterandJoelMiller

. ‘Thesampleof TCR-617,lot210002wasanalyzedusing a combinationof "F-NMR, "H-NMR, andLC/MS analysis techniques. Theoveral qualitative and quantitative compositional results that were} derived from thse combined analyses ae summarized belowinTABLE-L
: TABLE1 Sample: TCR617,Lot2100022 : Quantitative and QualitativeCompositional Resuls byCombined"H-NMRandLC/MS Analy‘Component Structures HNMR: Relative WeightConcentrations_ 1 single trial analysis)(tale tlsigCF{(CF-COR, Dostwhere average = 6.02 by "F-NMR. Parity. LOMS showed 16 (major),5,n= (miner)

Probable CFCF-(CFawCO
assume n-4for calculation purposes

i Probable (CuF120) CO. acycliccherseid E53- : 25 possibleCF,CF-O-CF(CF,)-CF,CF,-COti Possible CF(CF2)eCFIC}(CFs), CO To%Wher x20, y20 snd sume xy = 4 forclofation urge
. 3 Possible (CF)y-C-(CF2)e-COSH 0.013%i assume=for caleulton purposes

Posiible C,H satuaed aliphatic hurocuboneTac rots of oles sagnedcomponentswi Geel 55NVRen

i

ttnton
Qo yan- Wa gp

: Fasc tof ile Referee: othTCR-617_Lox210002 dos
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- 334 SPECIALTY MATERIALS MANUFACTURING DIVISION ANALYTICAL LABORATORY
Request GID:TI638EY Lisa Stevenson (35568) - ET&SS 235.09

- Eom Tom Kestner- (5639) SMD Anlyical Lab 2362811
Subject: Characterization ofTCR-618by "H-NMR and "F-NMR Spectroscopy

- Dae October28, 2002

SAMPLE DESCRIPTION:_ =" TCR-618, lot H7568 from teTelomerproject
Nominal product = FCF). COL, where average nie 7 (white sli).

[SimpleT— Specmws| ExpenmeatDescripios[mee __Ssemth |______ Eyelsbomglowi} [TCRATS| T386407 |100 Mie3 inends +pF ro aioeod(C157135GID40045 576M PERi is sv HEX
OBIECTIVE:

. “This sample was subjected toa combination of'H-NMR and "F-NMR spectral analyses to determi thepurtyof the nominal product. Special empha was slo placed on atcmping 0 ently 0d quaniy sryimpurity components
EXPERIMENTAL:
A portion ofthe sample was sccursely weighed, spiked witha known amountof -bis(floro-methyenzene (HEX). ndthen totally solved in deuterated scion (scion) for subsequentanalysis oy NMR. A 400 Mie HNMR spectrom and 376 Miz 7F-NVR speci wer ured t room{empersute using Varian UNTTYpls 400 FT-NMR spectometer. This sample repasion methodpermite the p-HFX to be usd as cher 1) FU "F-NMR imal standard 10 allow ne eslulation of theabsolut weight percent concentrations of specif component, o 2a PF-NMR eros tegration

- standard to permit the cross correlationofthe relative 'H and "°F signal intensities for evaluationoftheoverall sample composiion.
RESULTS:

© The 'H-NMR and "°F-NMR spectral data indicated this sample was a high purity formof the nominalproduc, CFs(CFa CO,wheretheaverage val of = 6.955. Small mounts of a ow impurityComponents wer iso assigned. A'HJPF.NMR cros tcgaion nals chniqu was sh used toCale he eatin weight act cancionofeedcomport. The guanine 22dquaniativ compositional cults hat were derived from te singl ral FFNMR arss tegration+... analysis ae summarized below in TABLE-1 The relative weight percent concentrations shown in
™ TABLE-1 should be very close to theirrespectiveabsolute weight percent values assuming miowater was.presen inthe sample Trace amountsof a fo thes unassigned Compares wes aso deed iRMR spectra, but addons work would be nedd nan sot 0 eniy or quand hse onecomponents

(Copies of the NMRspectaare aac wit th papercopy ofthis reportforyourefernce. you haveany questions about these resuls, plese ltri know.
)
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OverallCompositionalResults by 'H/F-NMRCross IntegrationAnalysisCi Sa wae: meiorece: ee |Gowns”|CEO

. ‘ProbableH-(CF2)s-COH

‘Probable CF(CF2),-CO;CH;| 0.65%aemeaesae
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aM Emote.Lisorory: Eoeioss

Certificateof Analysis
. Nominal Product: CF;(CF),-COH, whereaveragen=7

Heptiecoroonanicacid
: ProductCodes TCR.S18, LotH1568

Outer28,2002
TomKester

“Thesampleof TCR-618, lot H7568wasanalyzedusingacombinationof F-NMRand "H-NMRspectralsysgues. To ove culate od Quicomposionl ents dhwesA: hesecombinadanalysessesummarizedbelow in TABLE1
ane. Sample:TCRS1S,Lo 756s

Quantitative Compositional Resultsby Combined ’F/'H-NMR SpectralAnalysesComponent Severs HERVERelive Weight ConcenaionsangleialssibeebeeHCE Con Rawheremeragr6955 PurProbable {CF COMsonefo action pupsFite CCE)COC, Ewhee eeagen 655: raha yl theren
# +LG

as possible * orsimilar
Toa horeTootsTet ST: echding sme poseHE

“ProbableC,H». saturatedaliphatichydrocarbonsi—

ER Capory
Coc,CEtsar Dis

| Page ofl FileReference: CofA_TCR-618_Lot H7568.doc.
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Tost Control and Reference Substance Log
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3M ERVIRONMENTAL LABORATORY
i 02.1039

- 3MSPECIALTY MATERIALS MANUFACTURING DIVISION ANALYTICAL LABORATORY
Request # GID:71638

To Lisa Stevenson -(-5569) - ETRSS - 236.09
- From TomKestner- (+5633) - SMMD AnalyticalLab - 236.28-11

Sublect; CharacterizationofSDU36 by 'H-NVIR and "F-NMR Spectroscopy
- Dae: October28, 2002

SAMPLE DESCRIPTION:
- = D036, lotRI IKfom theTelomerproject.

Nominal product=CF(CFy).-CO.H, where average n  §(white powder).
7ET —fee | Seems Ewen][SDT | TIGR IDE|400VtFIRi eon solvent HE cr gm |-

OBJECTIVE:
- ‘This sample was subjected to a combination of "H-NMR and F-NMR spectral analyses to determine the

purity ofUh nominal product. Special emphasis was aiso laced on attempting t identify 0d quantifyany.
impurity components.

- EXPERIMENTAL:
A portionof the sample was accurately weighed, spiked with aknown amount of 1,-bis(iflvro-methyloenzene (5-H), and then totally dissolved in deuterated acetone (acetonede) forsubsequent_ analysis by NMR. A £00 MHz 'H-NMR spectrum and a 376 MHz PF.NMR spectrum were oquired at
“oom tempesture using a VarianUNITYpius400 FT-NMIR spectrometer. Thissample preparation method
permiticd the p-HFX 10 be usd as cthe 1) a‘FJ °F-NMR internal standard to allow the calculation ofthe
absolute weight percent concentrationsofspecific components, or 2) H/’F-NMR cross integration

- standard 0 permit th cross correlationofthe relative 'H and "UF signal intensities or evaluationofthe
overal sample composition.
RESULTS:

: “The 'H:NMR.and 1NMR spectral dat indicated tis sample ssa relativelyhighpurity ormofthe
nominal product, CFy(CFa) CO3H, where the average value of = 7.85. Smal amounts of few impurity
‘components, inciuding probable isomers, wre also assigned. A 'HF-NMR cross integration analysis2 technique was hen use to calculatetherelative weight percent concentrations ofthe identified .‘omponenis. The qualitative and quantitative compositional results thatwere derived from the single tial

+... "RUENMR ros irannay ar ummared below in TABLE-L The lative weight pent
concentrations show in TABLE-1 should be very cose to tei respective abolute weight percent values

. assuming nowater was presen in the sample. Trae amounts ofa numerous other unassigned components
were slodetected inthe "F-NMR spectrum, but additional work would be needed in an effort 0 identifyor quanify someofthese other components
(Copiesofthe NMR spectae ached with the paper copy oftis reptfoyour efecence. Ifyou have.
any questions abou these results, less let me kaw.
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i COD FRONTS Faxis03-TI-E8T en BH REOURT VEINS
So-03t

o Oakwood Products, Inc.
176014Durba BoadWest Columbia SCIFrome80 E3800- ferry

CERTIFICATE OF ANALYSIS

} Date: TE

Material: Nonadecafluorodecanoicacid

CasNos [35762]

LotNo: RIK

) Assay: Products more volatilethan Perfluorodecancicsicd  <1%
Perfluorodecaonic acid 98% min.

. ~ Products lessvolatilethan Perfluorodecancicacid <%

. Appearance: White solid :

‘ExactCopyof OriginalMeltingPoint: 83.85°C Uru gate
©
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I EnviRONMENTAL LasoRaTORY
‘E0z.1039

. 3M SPECIALTY MATERIALS MANUFACTURING DIVISION ANALYTICAL LABORATORY
Request # GID:TI638

T Lisa Stevenson - (8-5568) ETASS ~2.36.09
Fom Tom Kestner- (35635) - SMMD Analytical Lib- 2362811
Subst CharacterizationofTCR-619by "H-NMR and "F-NMR Spectroscopy

- Dae October 29,2002

‘SAMPLE DESCRIPTION:
- + TCR.619,ltULINfomthe Telomeeprojet.

Nominal product= CF(CFy)- COS, where average n 9 (whit powder).

- [Tee | TOT OID 01 00 AE ese dhe+pF pail |
[CRITP7163 GID.AGS|376Mt"PNRinetn.men HFcosagar
, OBJECTIVE:

: “This samplewassubjected to &combination ofH-NMRand "F-NMR spectral analyses todeterminethe
purtyof he nominal product. Special emphasis was also placed oniemplinto denifyandquantityany

impurity companents.
: EXPERIMENTAL:

Aportionofthe sample was accurately weighed, spiked with aknow amountof 1 é-bis(ifuoro-
inyl benzene (HEX), and then totaly dissolved in devised scone aelone-4) for subsea

- lysis oy NMR. A400MH "H-NMRspectrumnda376MHz"E-NMR spectrum were acquiredat
oom température using&VianUNITYplus 400 FT-NMR spirometer. Thi samplepreparationmethod
permiteth p-HFX 0beused3 ithe 1) 3 FU °F-NMIR intemal standard 10allow hecalulaion of the

. Shsalutc weight percent concentrationsofspeccompos,or 2) a J"F-NMRcrossintegraion
Sundartopera the cross comelation of he relativeHand UF signal intensitiesforvahationofthe
ovecll sample composition.

_ RESULTS:
“The "HNMR and FNM special data indice tis simplewas aeatively Nigh purtyformofhe
nominal product, CF(CF.)-CO3H, wher the average value of n.= $3. Small amountsofa few impurity
Campane, including probable somers, were also asigaed. A '/°F-NMR cross integration analysis

- chai ws then us fo calleth elaive Welght percent concentrationsofthe identified
components. The qualitative and quantiaive compositional els that we derived fom the single tial

+. SUPRRAMR ros meatamy se sotad below in TABLE.1, Terte weight percent
. concentrations shown inTABLE should be vey los o thei rspeive absolute weigh percent vals

Setuing nowate ws pisent in th sample. Trace moun of numerous othr unassigned components
wereais detected i te °FNMR spectrum, but addiionlworkwouldbe neededin an effort0 entfy

} or quantifysomeofthese ober components

Copiesofthe NMR speciare stsched wih thpapercopy of is reportfo your refer. Ifyou have
Sry questions about these rel, please etme kaw. .
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October 20,2002 IM SMMD Aral] Lab Request §GIDTI638TCR,Lot U1:Telos Project

: Tom Kestner
© wokenpr

- RanoVimhgn Fe mek GITORITresPre
TABLE

- Sample: TCR.619,Lot ULINfomthe Telomer project
Overall Composition!Restsby Hy *F-NMR CrossIntegration Analysis

Component Structures NMR Relaive Weight Concenraions
(single tal measurement)

IPE
- : Probable internal branched isomers. 26%

CFy(CF3)-CF(CFyHCFa),COH
(wher x20sndassumexy = 6.6) fo aculation purposes

Probabletrans-olefns ofgenera form: 0H
trans-CF(CFs)y-CF=CE-(CF2),-CO

(sssume xy =6.63fo calculation purposes)
Fossblc terminal isopropyl branched isomers oT

- (CFs)-CF-{CFa)-COH
(sssume n=6.6) for calulaion purposes)

FrobableCuHlye saturatedaliphatic hydrocarbons |_____00% |

- Tac i Svar chtsodone re 100Ged FRRpec

- actCopyof ogeat
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3M EXVIROMENTALLABORATORY
) £02-1039

Certificate of Analysis
- Nominal Product, CF(CFah OSH, whereaverage n=

Perluoroundscanaiccid
‘Product Code: TOR.G19, Lot ULIN,

October 29,2002

“The sample of TCR-619, lot UIINwasanalyzedusinga combination of “F-NVIR and 'H-NMRspectral
analysis techniques. The overal qualitative and quantitative compositional results tht were derived from
these combined analyses arc summarized belowin TABLE-L.

. TABLE
Sample: TCR.619,Lot ULIN

. OverallCompositionsResultsbyCombinedF/HNMRSpectralAnalyses
. “ComponentStructures HNMR

Relative Weight? Concentrations
single tial ana

(where average = 8.63 Pari .
Probable internal branched fsomers
CF,(CF.)-CF(CF;)-(CFa),COs

- (whe xs ndassumexy= 6.63 for clean purposes)
Probable trans-olefiasof general form: 05%
rans.CFy(CE:)-CF-CF-(CF),COs

> assume xy =6.63forcalculation purpo
Possible terminal isopropyl branched isomers oi

(CF)-CF{CF COM
assume n=6.6 for calculation purposes)

-
“Tota Inorganic Nworide 300017%

Toc ein sumer chrvn gnd ponents we10God ENRspeci

*-. TomKester
- BactCopyofOrigin

Qe
_ lotta paty

- Paseo FlRefase: CoTCR619LotU1Noe
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IM ENOARONMENTAL LABORATORY

Oakwood Products, Inc. :
- 1741 Old Dunbar Road f 5

West Columbia, SC 9172 i]
Phane (303) 7335500

- Fax (803) 739-6957 * i

- CERTIFICATE OF ANALYSIS . .

- Date: 15Jul02 i

} Material: Perfluoroundecancic acid 5d

CatNo: 2265 i :

CasNo: [4234235] i

- LotNo: UMN = 1

- Assay: 994% by NaOH titration ad

- Appesmances | White solid hy. |
atcmrooge ¢

- Melting Point: 92.98°C me wale

- : 3

QC Managér i
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© SINGLE COMPONENT PREPARATION LOG
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Test Control and Reference Substance Log
[Src vas me Farmar RSETmanceee id wr
SE © FaeFr Joaood Prodac oe
wir Criera [IOV [aSo

fr 122  —LL—mssoripebo 4 x
- CL) I) Tow

10) ArchivediSubstance Not Available |
- Cr —— —

[econo amon- ers

or C8ieG9 JEP OUR
. Slancara hos boonmoved1 Fresar 19 nroom 7 4D06080Siarwas Sore oomtmpeaur pir 1080405. LAC 1241900

Siping comments: tan,nospin formation-shipa3smallquayaxcpdon.
. | Pt

rr]sd3Tmadspdf s0037cofapot NMRSDOST ot

. Brat CopyofOgos
MC daata Don

000287 Page 195 0f225



SH EvvmomenaL Lasomaromy
) . Eoaro%

. 3M SPECIALTY MATERIALS MANUFACTURING DIVISION ANALYTICAL LABORATORY
Request GID:TIER8

To Lisa Stevenson -(8-568)- ET&SS 235.09
© Erom: “Tom Kestner-(3-5633) -SMMD Analytical Lab - 236-2B-11

Subject: Characterizationof SDO37 by "H-NMR and "F-NMR Spectroscopy
. Du Ocaber2s, 202

SAMPLEDESCRIPTION:. = 5D-037, bot R24K fromtheTeomerproject.
Nominal product= (CF) CO,where average 10 (wit powder).

3 [S007 TeOD 20 le NE ete ve rsgoat|
tioe/internalsud.

OBJECTIVE:
. “This sample was subjected toa combination ofH-NMR and "F:NMR spectra analyses o detrie the

purityofte nominal product. Specisl emphasis was 50 pliced on tempting deny and quant ny
Spuriycomponents,

: EXPERIMENTAL:
A porionof the sample wassccuraelyweighed, spiked with known amount of 1-i(ifluro-
metypenzens (HF), and thntotally dissolved in deters secton (stoned for subsequent
anysby NMR. A 400Miz H-NMRspecu snd 376Miz NMI spermwere acquiredat
coom temperature usingaVarian UNITYplus 400 FT-NMR spectrometer. This sample preparation method.
permitted the p-HFX to be usedaseither 1) a 'H/'*F-NMR intemal standard to allow the calculationofthe
‘absolute weight percent concentrationsofspecific components, or2) a 'H/'’F-NMR cross integration

- Standard 0 permithe cross conlation ofre lave 4nd F signal ness for evaluationofhe
overall sample composition
RESULTS:

" The "H-NMR and "°F-NMR spectral data indicated this sample was a high purity formofthe nominal
product, CF3(CF2),-CO;H, where the average value ofn= 10.042. Small amountsof a few impurity
Components, inching probable somers,were als assigned. AFF-NMR cross negration sys
{ohne wes he wa to calclt he relive Weight percent consentsofthe deified
components. Th qualitativesnd quiniaive compositional results het were derived from he single ial
 "H/F-NMR cross integration analysis ae summarized below in TABLE-1. The relative weight percent
concentrations shawn in TABLE-1 shoud b very lo to thee espectiv baolte weight perce values

- ‘assuming no water was present in the sample. Trace amounts ofa few other unassigned components were
1a detested in the NMR spect, but addionsl work would be need nan sft 0 enti or Quanity
hese other components

. Copiesof the NMR spectra are attached with the paper copyofthis report foryourreference.Ifyou have
any questions sbout thse result, plese et me know

- ExactCopyofOriginal
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IM ENVIRONMENTAL LABORATORY

i
‘Sample: SD037, Lot R24K fromthe Telomerproject.

- Overall Compositional Results by 'H/\"F-NMR Cross IntegrationAnalysisne= a
Possible CF;(CF2)-CF(CF:)-(CF2),-COH

Probable chlorinated impurity, CI-CF:CFx-Ry,

on
CC Tole TooEE

- ExactCopy ofrgial
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IM ENVIRONMENTAL LasoraTORY

Certificate of Analysis

SS
- ProductCode:SD037, Lot R24K.

re
“The sampleof SDO37, lotR24Kwasanalyzed usingacombinationof"F-NMR and "H-NMR spectraliECa

4 Quantitative Compositional Results by Combined "'F/'H-NMRSpectral Anaae

Possible CF(CF2)«-CF(CF)-(CFa),COH 0.088%

- CC Toeme 1_oois% |eeen
oo
one

- taldle

- Page of} File Reference: CofA_SD037_LotR24Kdoc:
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CRED PRODUCTS FRR0TTISEE? re mssLigon

3 Oalwoad Products,Inc.
74104Dunbar Bond
WetCatumbin, C172Phone0)5040- Fax 409 735.6957

’ - CERTIFICATE OF ANALYSIS
i

- Date 1LFeb00

. Material: Perfluorododecanoleaid i

CatNo: 2266

LotNo: R2K

Assay: Productsmorevolatile than Pecfluorododecanoicacid <2%
Peluorododecanic cid 96%min,. Products lessvolatile thinPerluorododecancicaid <2%

oo. Appesance: Whitesolid

MeltingPoin: 107-108°C
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. SINGLECOMPONENT PREPARATION LOG

ome B/29/p2. Book o. _02040
. Pagae. 55

wae fwn)

- Description: Load, pce doidhcies o Ae - Cobozlootd ~~

Socktumsoe__S) 0 77

- gorVe. 2 O%Fs ‘Balance 1D: 904

. Concentration or OtherComctionpo Np To, NA
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CentreAnalytical Laboratories. Inc.
306 Resear Dio SateCologe, PA T9801 vamcanaabico

- e Phone: (614) 201.8032 Far(014)231.1253or(314)231-1580
INTERIM CERTIFICATE OFANALYSIS

) Rosision3
Centre Analytical Laboratories COA Reference #: 023-0184

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

- Purity: 86.9%

(oir1]Ew
Teenueaton

NMR
- VE CPS)

1 Calum 1 000mm
2. Magnesium 2 0001 wim

. 3. Sodium 3 L439went
4. Potassium’ 4. 6.849 wt/wt%
5. Nickel 5. <0001 wtih
& ton 6 0.005wir

- 7. Manganese 7._<0.001 whe

. woms)
“Tar. fray NoreDeed
Gos)

Fv [omnes|- POAA 033wim
|ResdarSolvem (IGA)||NencDewsed |
[PpbyDSC_ | |Nouphmbe |. organic Anions (C)

Tr Chloride 1 001s wna
2. Fluoride 2. 059wtw%
5. Bromide 3 C00wm: Zz | jam
5. Nive | 5 osu| 3
© Phophae | 5 worn| 53]
7. Safe 7 sist| S

- [Organic Acids” (IC) 3
[om Lorman| 3

2 prea 2 01wan 1
J 3 FRA 3 olowann | 8

NEPA | +028wea
Themeral Aral

1 Carbon 1 TheoreiealValue=17.6% L 124swins
- | 2 Hydrogen 2 Theoretical Value =0% 2. 0244wim%

3. Nirogen 3 Theoretical Value =0% 3 Lhe
| 3a © TeowilVaeosom | 4 Baas

- 5. Fluorine 5. Theowtal Valvemath | 5. Shlwim%

conmoita Page tof3
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CentreAnalytical Laboratories, Inc.
3098 Research Ove Sa ColEge, PA T0801 Wwconiolab ear

: fe Phone. 814)231.8032 Fa (814)201-1253o(616) 2011280
INTERIMCERTIFICATE OFANALYSIS

Revision 3
Centre Analytical Laboratories COA Reference#: 023-0184

Dateof Last Analysis: 0831/00
Expiration Date: 08131106

: Storage Conditions:Frozen 10°C

Re-assessment Date: 08/31/06

"Purity = 100% - (sumofmetal impurities, 1.45% +LC/MS impurities, 8.41%+Inorganic
Fluoride, 0.59% +NMR impurities, 1.905% organic acid impurities, 0.38%+POAA,

: 033%)
‘Total impurity from all tests = 13.07%

Purity = 100% 13.07%=86.9%

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

. Purity by DSC is generally not applicable to materialsof lowpurity. No endotherm was.
observed for this sample.

- “Sulfur in the sample appears to be converted to SO and hence detected using the
inorganicanionmethodconditions. Thesion result agrees well with he sulfur
determination in the elemental analysis, lending confidence to this interpretation. Based

- on theresult, the SOis notconsidereda impurity.
“EA Trflorosceic cid d

. HFBA  Heptafluorobutyric acid z &
NFPA Nonafluoropentanoic acid g

PFPA Pentaflvoropropancic cid 3 2

- Theoretical value calculations based on the empirical formula, CyF17SO;K (MW=538) 3if

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

conomasa Paezor3
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Centre Analytical Laboratories, Inc.
5578 Research Ova Sie Colege, PA T6801 —_vinicenialabioom

'® Phone: (614) 201-8032 Fax (814) 201-1253or(814) 231-1580

INTERIM CERTIFICATE OFANALYSIS
Revision3

Centre Analytical Laboratories COA Reference #: 023-0184

) LC/MS Purity Profile:

CC epmy [wewem
a wm
ew

ew am
oa mw
fem[mat

Note: The Ci and C6 values wer calculated sing the C# and C6 standard calibration
Cirves, respectively. The C5 value was calculated using theaverage result from the C4
£00 OF sandard curves. Likewise, the C7 value was calulated using the average result
{rom the C5 and CS standard curves,

Prepared By: Lh Som softer J
Charles Si Date 28
Scientist, Centre Analytical Laboratories g Je

2 9

| iI

- Reviewed By: 7 lth
Flaherty Date

‘Laboratory Manager, Centre Analytical Laboratories.

} connotea Page3or3
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SINGLE COMPONENT PREPARATION L0G
owe: __ ps BackNo. _02022

- PageNo. 56soose__ Lag) —

- ouster LE05 sheild

Socktunsne_ 50.015

[r—
Uses: ZS 2 ‘Balance ID: gry

— OroractonPurty: 20.9 Pe Fackors: _0, $225

[—.
- CormectedWeight 52. 15mg Numoer. _/2, ok, £7 WA-otory

Foavane___ 5.) FoCornion__J lf gn

‘Storage Location: Rie ‘ExpirationDate: les [or

toryofrot
- Cine

wa “G

Reviewedby: ah Sletten LIPTAY
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- STUDY PROTOCOL

STUDY TITLE
. AnalysisofEndogenous Fuorocheicals in Normal PooledHumanSerum and Plasma

- SPONSOR
William K. Reagen, PhD

- DATA REQUIREMENT
“0CrRPa 702

TESTING FACILITY
3M Environmental Laboratory

Building 2.35.09
935 Bush Avene
StPaul, MN 55106

LABORATORY STUDY IDENTIFICATION
~-. 3M Environmenial Study Number E02-1039

NUMBER OF PAGES
- 0

Ect Coyof Orginal
. nc dag,te Gen
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- JosttnParnas waren

- STUDY IDENTIFICATION
Anta of Eadagons social Normal Fld Huma Sern 1d Plas

- sronson Wiliam Rese, Ph.D.
3M Enamel Laboratory535 Bush Avene, Buln 3.95.09- SpalMN 55106Ess

SruorDmecron Marke. Bion }
- 3M Enionmental Laborsory535 Bush Avenue, Bulding 2.35.09SPAN $5108- Estasios

TestFacury SM Emionmetal Laborstory55 Buh Avene, Balding 2.05:09. SUP MN 55108

: ProrasesSrv Twerasis

Experimental SuanDae 10 Oster 102
- Experimental Teminaion Date 01 Novas 2002

Bt Copy of Orga
Loc,

[— fa.
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Emceeisomrony. pod

_ AnsysofEndogencus Flucrochamicais : 0210

40 ootietioswtPerper
11 Th posafte mud ito amityprotected- JirinsobebinnLid ieeePetesiChone canon C10,earnsso C10, prliradodstno 1 C12)hyip hostslms CHEFS erplapeursdcaneos(HPF,a finesse(P05) masa peedPeengpm tyfoc ESa oepe
20 Reguistory Compliance

: 2.1 This study will be conducted in accordance with the United States Environmental- TR Endeetens
. 50 Tousubmsmee

31 Preliminary serioins hoe compote acd low repretoonmai sma goo por sgn.rn} er ai)ounpte cpiostgecontoorescompanynn
) Tossubstances
[oweTm]

-

:
.

i -

)
ExactCopy of Original

reign
. Initial [5]

rons pnsato
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40 ReferenceSubstances

Roforanc Substances

[EmTow [oolon [mao] om- Sa v cher ca,
Tehran Corn[Forest | enor|renon| ig [ [vor| rome|Tora- [Emaar |oroor[ron [aon|G8,[mon[rom|Famine oe we rr[Fete [oro [onan |Go | dvi [oom[ont|apts: Ee inEE EE REEEEyorsiece Er|e[won[ronon|G5 Tommsaa|an| von|- CT room | So dsener | Gon|co[oom[apisPuteri | cmon | room | Some|e,[encom[enon|got | 00 [oon| vo |- Tana "
|SEE | vor[rome[oraze [ [oo|oe|pre

Tan To :} suite | curios | Toner sur| gre

Partoamocans | Cus0nC Ju,) = 5 =
eaTR TR TT

: 50 TetSysen
- Test Systems

“Sigma Alarch,Miwaukoe,WI
: a; ean

po aR, forren| bg Co
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~ oratEncsenon Pctencss cave

TestSvsres Ex Tracessiure

i
[EE| |: rere[FE|]EECC

$1 Justification of the test system. Based on preliminary esting, normal pooledSerum andplasma contain endogenous levels ofthe test analytes.
- 52 HdentficationofTest System. Samples sll be identified by the study number,date of initial preparation est substanceor test system, sample number, replicatenumber iF applicable), analya(s),andproject leader,

60 Surrogate Matrix
. Surrogate Matrix

Susmocare tar Source Trucssaury
(roms | onesie | wore |

61 Jusification of the Surrogate Marri. Based on preliminary testing, normal
pooled rabbi serum contains very low endogenous levels of the test analytes and= {s hereby suitable fo use 2 surrogate mat.

62 Identificationof Surrogate Matrix. Samplesshalbe densifiedbythestudy
‘amber, daeof nitial preparation, estsubstanceor surrogate mati, sample

- number, replicate umber(ifspplicable), analys(s), and projoct leader

) Re 70 Analytical Methods
7.1 Analysis of the est and reference substances will be conducted in the 3M

Environmental Laboratory. The analyses willbe conducted as described by 3M) Eavironmental Laboratory Method ETS.5.231, “Solid Phase Extrcton and
‘Analysis ofFluorochemical Compounds from Biological matrices” ExactCopy of Orginal

i} x plain.
lita pao

| Wemcnmenar soy Presario
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_ Aroratna Perna envem

© 8.0 Data Quality Objectives

81 Absolue Recovery:
- S11 The absolute recovery ofthe method will be valued separately inhuman serum and plasma and rat serum. For cach mati, he samples wil

be forified at wo levelsof(500ppt and ppb). Al amps wil be
extracted hough the method, and analyzed bycomparison with extemal
calibrationof non-extacted sandards. The ron-extiscted standard
calibration curves willbe prepared in methanol, and wil consist of3.
‘minimum ofnin (9) level, including amethanol blank. The best- pproprineregression willbe used odescribe his anv (frbest
Sceurscyat all eves of th standard).

8.12 The accuracy (9% recovery) and precision (ACYofhe secoveies) willbe. detenined a ach level, ndfor al lves combined. Thereis no contollimi oraccuracy; precision mus be beter than 15% at cah eve,
82 Calibration: Calibration curves will be prepa from extscted mati standards,

in Chinese plasma and rabit seu. The curves will consist of minimum of
nine (9) levels and a mati blank. The equation willbe determined by regression
analysis sing the peak areasofthe analyte. The accuracyofeach level wil be
Verified. Any level outside 75%- 125% ofnominal must be dectvated, and

- regression recalculated, excep the LLOQ which must be witin 30% ofnominal.
‘All levels must show a esponse reser than twice that ofthe blank. A maximum
of four (4) levels ay be deactivated in any oe set,o th st will be reanalyzed.

83 Limitsof Quantitation (LO): The lower iit ofquantitation (LLOQ)wilbe
determined or cachanalyte Th level determinedss the LLOQ mustshow a
covery wilin 75% - 125% for the analytes and must show response greater
han twice thatofthe blak. These limits will be determined during th course of- the study and documented in the raw data. Should the LLOQ level calibration bedeactivated in a particular et, the practical limit ofquaniaton or tis set will
be aed tthe next acceptable level Samples below the practical LOQofthat

i set wil be reanalyzed ul quantitated in st including the validated LLOQ.
‘The upper limit ofquantitation (ULOQ) will be determined in serum and plasma.. The level determined 5 the ULOQ mst show a recovery within 75% - 125% for

~ theanalytes. These limitswillbedeterminedduringthecourseof the study and.
documented in the aw data. Should the ULOQ level calibration standard be de-
activated in a particular set, the practical lit ofquantitation fo his set will be :
lowered tote ext highest acceptable evel

| Any sample with an area greater than 110%ofthe highest acceptable standard
will nee be diluted nt the range of he calibration curve. [{samples = Ey
diluted into therangeofthe curve during analyses and enough sample remains,a Copyof Origa

. post-run dilution validation will beperformed to verify sample values. To arela
ntl Data

: Ersoy Frmsatro
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) J— erie

: perform th dilution validation, ne sample wil beseparated into two
representative samples.t | mL aliquots for uid samplesorwo 1 gram
amounts fo issue sample) then diluted using two procedures. The first.

2 procedure consistsof iting the sample with additonal mati prior fo
extraction (sra adding sera), while the second procedure consists ofdiluting the
extract with solvent ost-xtraction (methanol exract adding addional methanol
solvent).
Ifthe values are rot within 15% ofeach other additional testing willbe required
to determine which value is 3 correct representation ofthe sampleconcentration.

> 84 Useof Confimnatory Methods
‘Confimatorymethods ae typically not needed with LC/MS/MS analysis.

) : 85 Demonstration ofSpecificity
85.1 The identificationofanalytes will be substantiated by chromatographic

retention time, bythe characteristic pmary on, the characteristic product
i fon, and isomeric proportions (where applicable).

76 Controlof Bias
Two levelsofmatrix frificatons, preparedat Known concentrations ofthe fest

) substance and bracketingth anticipated rangeof the methodwill be evaluated to
determine recovery nd 0 evaluate method performance. Reagent and matrix
blanks wil be un with cachse (0 evaluateth levelofbackground interferences.

9.0 Statistical Methods and Calculations
9.1 Statistical methods for the analytical resus will be limited othe calculations of

cans, standarddeviaions, and relative standard deviations (ss spproprsic).

100 Report
.. A reportofthe resultsof the study will be prepared by 3M Environmental Laboratory.

~ “The report wil include, but no be limited to, th following, when applicable:
10.1.1 Name and address ofthe ali performing the study,
10.1.2 Dates upon whichth study ws initised andcompleted

- 10.1.3 A statementofcompliance by the Study Director addressing any.
exception to Good Liboratory Practice Standards. Bact CopyofOrginal

10.1.4 A copyofthe protocol, and any amendments and deviations. Qa iofa/n
: 10.1.5 Adescriptionofthe methods usedto conduct the tet(s). The report will ltal pata

i Enso tay —
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] rst or

- ‘contain updated methods incorporating any changes or improvements.lots Se} obARTT, motiSommer
] Tom De epeenpmmkn
- 10.1.10Statistical methods used to evaluate the data,ifapplicable.prtes
- 10.1.12The locationwhererawdataandthefinalreportaretobestored. aApms etyegyrwes: iBE nmiAoi Spe soios em ls beefLe

10. sone
4 Ener oor ty rr eeDME Li Quy UtpngialilsTeCRE i,De: fe

© 20 Leotirormerbs rts ngtp
. " 12.1 Original data or copies thereof, will be available at 3M Environmentalplan mehEEntsmtbide182 Hebtp———— 0 Gastaa.Tbedd er wi tn ,mntei eae
| mri re
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12:22 Sudy comespondence
- 1223 Shipping records

1224 Rawdaa
_ 12:25 Approved finalreport original signed copy)

12:26 Electronic copes ofdaa
12.3 The following supporting records wil be tind separately fom the study oder

. inthe archives ccordingfo 3M Environmental Laboraory SOPs:
12:31 Trainingrecoris
1232 Calbraton records

- 1233 Instrumentmaintenancelogs
. 12.3.4 Standardoperating proceduces, equipment procedure,nd methods.

43.0 Sample Retention
13.1 A portionof the reference substances usedin the sudy wil be retained inthe

laboratoryfora period ofpot es han 2years afer reports sued.
- 132 Sample extracts wil beean and refigeratdforapei ofnot essthanthree

months rom the imeofnals.
) 14.0 Protocol Amendments and Deviations

14.1 Amendmentsand deviations othe protocol willbe inthe orm ofwriten
amendments signedbytheStudy Directorand he Sponsor Represctatve

. ‘Amendments wll beconsideced aspat of the protocol andwill bestad(0the
{inl protocol. All hanges1 he protocol will be indicated i he final report.
‘Any other changes will bein the formofwriten deviations, signedby the Study
Direcor nd fled withthe row dss.

150_ Attachments
Nore

‘ExactCopyofOriginal
Lief

ital” Doty

Sensors samy fen
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AristraPcericss eoaiom

. ProtocolSignature
Study Director:

- . IY poo
Niack E iets Dai:
3M Environmental Laboratory

Protocol Approval
Sponsor:

mE— phd. Willan K Reagen, PD. Dai:
3M Environment) Laboratory

} act Copy of Orginal
Lmw/ei Tita Oa

Memon sone [er
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Study Title
Analysis ofEndogenous Fuorochemicals in Normal Pooled HumanSerumandPlasma

- PROTOCOL AMENDMENT NO.1

Amendment Date:
October 31,2002

Performing Laboratory
3M Environmental Laboratory

. Building 2-38-09
535 Bush Avenue

SUP, MN 551441000

Laboratory Project Identification
3M EnvironmentalLaboratory Study LIVS AE02-1039

- ExactCopy of Origin
aa
a 5
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} Protocol HE0-1311
“Amendment 1

) This amendment modifies the following portion(s) of the protocol:
1PRotacoLREADS: Scion 1.1:The stole covery festh il be vtspsstly hnriveand Fo ach es, suiswillorewsvsof(005dSa. opis wi hecccBough ch a syed b Gouinwihxr Abr ofrcs pandas, Th ms xedsated iaincvwilbePepemil,adicntofmmfin () ei,tadog+ecDkToSesaESS iiveobsislvlsofbesandr.

: Aten To pa:Thesilt ecovey fetidwiltbcated erifs der isyeof
Compan nied weir.

. Beason; A pledhcg ne sysdition.

. 2.PROTOCOLAD:SECTOR: Cavin:Clbaioncarve wile prep fo xtaticinch iCheePa 5d Sr.ThGot wi corso Pra of in 9)ce 0joey
“AMEND70 3Calton:Cafaton iveswill prep fom excmci sands aChios:

: lim. Tecueswillcn oa mon af io 0) vl. Reon ft ago a meoseSanit nh onsenof rioncue po dsobe mtrd wil Gocamaiderwin,
) Beaton:Tosampleswee ssi exc sandedios bak,totlof hssandswes.arraecove: Wty cue ei rad 0Goos

} 2Prorocol,Rebs:SECTION Anyiof hette sae wilbe contd 3MEnvios abomiayThssswilhended 3sderbyIHEvin LaborsoyMehl
ETS3 35h SdPeExincionsndAsisof rocComcdsfom Brongl mader.: ite20REA Arisahe ttsd eto snc wileodd be I Evin!elcou Scr by aCEnvLbsMEETS£201,leBesosndAy of Procter Compo omBelo me Sedionoti will vedodtrrr foresys. Teots ors wi beGamera2i owamdmhlgrtfreesiyvriy

: aon Rpt:Secon83nysupeihsere 110% of be hetcptnrwi ee 1 be ed ngof Cbs slsar ded to be gehurdainnsadcoh ale en, ok lionsatinwill pc 0
aly rte vales. Topefonoelion vein, ore lewil rsd iotv

- eeelt(Lv 3todreEooe les)Endsoon.Thefoprocecorso tog surewi sion5kptke (th lin 7),whl Becodpokes critof in 5xcil
ventpocomda estindomenshen).- Fievies stwi 1 fos cet or einFg deri WAGvais
maprsaionahe peconcnnion

BactCopy forges
: FV

aEnicnmentl Lavotery Pogozors EI Dan
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i ———“amon 1
FS} oe
J—Bt Tepoplin of ptne

ar,SHC LT tt ty ly rsnoc,Ros CULLTees0 ay riei oni 1seesnpCeteeee TS
- AMENDTOREAD:Thepurposeofthisstudyisto quantify perfluorobeptanoicacid(C7), pentadecafluorooctanaicmeme et era.fiai DeBhDeCE meie.sly
eS,

procestosscons
. Test Substances

Commeom
-

- emt][mansoniene |
rrCT —

:  emmaerarTone |
eee]

. — an
) —

[Pomsiecotomocioires| oewoon | Bactoypyotorgng
LC w/usea
Initial” [)

sEv— ——
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Protocol #£00.1311- “amondnon1
[rmsTm- [remanencemens crI———- [mieten| ca][Commenters| coraosToer— —- REASON:TheC,compoundwas eliminatedfromthestudy.

- Z.PROTOCOLREADS:SECTION49.

Retaronce substances
og or =- [EETree[oToe[om[om|om |RT |i] tp [eo [ro]; Tor Ger[EES |creo |ov |wo| Sif [won|rom|Pes Ses aT[im [ooTow orooJ]: Tee wore Gomes |e[Etiey|even[ono[Gum |am,[om |iim |Servis | orm Sos premEE ax= ee el- ean —Ts =Pei|me,[eee |,ts Sonar[iets|ormmor|one | Gost| M0 |wn| ron|

er re Te
[rene| Las E32 =Tn =m rspetsosascane Tere me -en[oe [mm] =

- reriamne| eso| tenon ao| fon[ue oemiy or

Retoance Substances: es Te| To|Sere ¥ ce EETee |aT oo[sy[=o [am|Sn 5|* | conamymonges
eit |ooo[ron |Samer|oie,[om|dt| Cuaronpa aC way

3M EnvironmentalLaboratory Page 4of6
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. 64 JustificationoftheSurrogateMatrix. Basedonpreliminary testing, normal pooled rabbit serum containstetroieenSo Se
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i Protocol#£00-1311amendment1
Eifion0Toxeondelet} e108mn eewt oe ee

SC A simon ASAT Rehi A

: Amendment Approval
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= Protocol E02-1039
‘Amendment #2

study TitoAnalysis of Endogenous Fiorochamicls 1 Normal Pocied Human Serum and Plasma
- PROTOCOL AMENDMENT NO. 2

Amendment Date_ §December 2003
Parforming LaboratoryaM Envianmenta Technology & Safety Services- IMEnionmental Laborato535 Bush AventSt.Paul, NN 55108

- Laboratory Project IdentificationE7456 02-10“his amendment mores he following porion()ofthe protocol;
PAGE 3, SECTION 1.1, PROTOCOLREAD:The purpose of his study s 0 quantity pefsoraheptanic acid (7),penadecaluoroocancc sed (Ch, hepradeaTuomaranoi ci (0), msdecamiorodeanti ck (C10)- perfuorodecancs acd (C1) pefuotododecanai cd (C12), estyroperToroncans sos. (TAPEOS),eushyioperTuorodcaoeslomte (THF) and pertarancanclionte (PFO) in orl poced hinSerum and laa, This hd doc nt hve 4 ey etutesttdoeov opi: SotoSim as per conventions GL? sd.

) AMEND 70READ:The purpose of is dy i 0 quai pecicroheptanic acid (C7),pentadess rootsSd (CE), epadecavorononnok sc (C9) onadecrodecano. ci (C10). preoroesnoe sc 11)peforododecanoi cid (C12), and peunroocamcnlonte (PEO) in normal ponies humanse and psc.hi ny doc nok pave pil eh stance hr dosed oo sec. cntoled tt sym as poo. Comers!GLPsty

i REASON THPFOS and THPFDS were removed rom hes of arly inthe revised report because the dts wsintended 3s quantitative and onyeensums oul bs ohied, In sion, THFOS and THPFDS neeTemoved om he tof3ubsaces, Sion 3.0, page 3 andhe oference substance eeuon4.0, pg<

AmendmentApproval

i Ppt rg Sobrn
WhomK Roagen, Sponsor Representative ote

= / /,
) Za A 7 ~) 2

Mark E. Etefson, Study Oroctor Date
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