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STATEMENT OF COMPLIANCE

Study Tie: Analytical Laboratory Report on Presence and ConcentrationofPotassium Perfor.octanesuifonate in Serum and Liverof Sprague-Dawley Rats Exposed (6 PROGGavage
Study Identicaton Number: FACTTox012
This study was conducted in compliance with Food and Drug Adminisration Good Laboratory Practice(GLP) Regulation for Noncirical Laboratory Sudies [Data Requremen(s: 21 GFR( Pat 28 withthe exceptions nthe bleed st below. In actin, hepresenttd has been ate rerosprcivalyby an independent quality assurance unit Audit procedures and findingsfo ucts performed ot te autEnvironmental Laboratory and at participating contract laboratories are housed with documentationpertnenttothis studyin archivesatthe IM laboratory andwil be retainedforatleast 10years. The‘analytical portion completed at the 3M Environmental Lab was performed in accordance with SMEnvironmental Technology and Safety Services Standard Operating Proceduras.
Exceptions o GLP complance:
+ Storage containersforthe reference substance, PFOS, were not labeled with name, CAS number,balch number, expiratn date, or storage condiions
+ Detals ofthe preparation, maximum storage me, and stably properties ofthe referencesubstance, PFOS, are unknown.
+ The ently, strength, pur, and composiion defining he test or contol arte was not determinedatthetimeofthe study: however, analyses to detalthecharacterizationwereongoingthepeofthis analytical study.
+ Two separate stu ivectors were assigned to the i vivo and the analytical orion of his study.+ From 15 September 1998 un 1 October 1998, th protocol was not sponsor approved and wasduring that time period nat in compliance.
+ Deviations were notconsistently approved by the studydirectoras required by GLP regulations.«Data corrections were notaways recordedasrequiredbyGLPreguiatons.
+ Data werenotaways atibute to the individual responsible for recording the data.
+ Recordsinelectronicformdonot meetthecriteriastforth under21 CFR(11).
+ Afinalzed sample log-in tracking system was not in lace at the timeofthe suc; however, draftdocumentsdidexist andwere used toginandracksamples

€00011

Pasedctis



trimPuss MenariniSn ptetm
Nott tawaren byhssstr,

+ Noin-phase audits were conducted during the present study.+ AD iect herosary pone Se dd ot avers centrationofenand method training; however, personnel files have been updated, and this noncompliance hasToone
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GLP STupY
‘QUALITY ASSURANCE STATEMENT

Study Tit: Analytical Laboratory Report on Presence and Concentration ofPotassiumPeroroacianesuifonate in Serum and LiverofSprague-Dawiey® Rate Exposed toPFOS via Gavage
Study ID Number: FACT Tox012

This study has been inspected by the SM Environmental Laboratory Quality Assurance Unit (QAU) asindicated i the folowing table. The ndings were reported t the studydirecta andmanage went
INSPECTION DaTeS Zr DATE RepoRTED TO

2 70 [RY
srsastion |2rcopenets |oarusot |scumerton | ovemo

|| | |

loom 10-15-\U Representative Date
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INTRODUCTION

Potassium Perfluorooctanesulfonate
CAS Number: 2795-39-3

Chemical Forma: CF SOK» MolecularWeight 538

In he present study, groups of FO rat were administered 0.1, 04, 16, or 3.2 mg PROS kiday in 0.5%Tween 80. These doses correspond to concentrations of 0.02, 0.08, 0.32, and 0.64 mime.) Groups ofyehicle conrl FO ras were admiistered only Teen 80. Male FO animals were treated 42 days rorto mating and throigh the mating period female FO animals were administered PFOS cay £2 daysprior to mating, through gestation, and up 0.20 cays folowingiterdefvery. £1 male and fami asWere exposed o the chemical in uero and during lactation Folowing wearing at 21 daysof age,selected 1 aimals were eated during developmentand producion of F2 animals. Various prysicaland biological parameters were monitored in FO, F1, and F2 animals.
In the analytical study reported here, verand sera samples coliecte from the nial popuiaton ofdosed animals (generation FO) and thei offspring (generation F1) were analyzedfo ih presemcaofPFOS, (Analyseswere performed to determine the presence of EIFOSE, PFOSA, POAAS PROSEA,PFOSAA, and the monosster however, these data were colectedfor informational purposes only. ancwere not reported.)
Liver samples were homogenized, and ver and sera sampleswereextracted by anfo paifingextraction procedure. The extracts were quantitatively analyzed using high-presecre quchromatography/electrospray tandem mass spectrometry (HLPCIESMSMS), and PFOS levels wereevaluated againstextracted standards. Analytical detals are included in this report, furtherceteitsmeavalble in the study binder maintained by the 3MFluorAnalytcal Chemisty Toa (FAGT)
Analyses assessing the toxicological effects of PFOS in th vers and sera of Sprague.Davey ratswere conducted in compliance with Good Laboratory Practice Regulations (21 GFF 58). valiatedmethods and standard operating procedures were followed during the preparation and analysis ofthesamples associated with tis sudy.

SAMPLE RECEIPT
Tissue samples were receivedfrom Argus Research Laboratories sporacicaly,from Augus, 1996,{rough January, 1995. Samples received were packaged i ly ie. Specimens were regiiered wifthe 3M Environmental Laboratory and transferredto a freezerfor storage. Sample receipt. dentiication,storage,and chainofcustodyprotocols anddataare located i thestudy folder fo 1s taport th fatteris located in the 3M archives,
Specimens analyzed at tho IM Envinmental Laboratory wil be maintained fora period of 10 years‘andwil be storedatthe laboratory at -20°C £ 10°C
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+ Method FACT-M-3.0: ExtractionofPotassium PerfluorooctanesulfonateorOther Fiuorochemical‘Compounds from Serum or ther FiudforAnalysis Using HPLC-Electosprayfass‘Spectrometry.Sera samples were extacted using an orig extraction procedure. In summary, an on pingagent was added to the sample and the nate onpairwas parttoned ino metykierauether (MISE) Four mi of he MIBE extract was removed and put onto a niogen evaperstory. Eachextactwas recantedin 1.0mLofmethanoland fred tough a3 paste yrngeattached 102 0.2 um nylon fter ino glass autovil.
Analytical Methods

+ Method FACT.M-2.0: AnalysisofFucrochemicals nLiverExtractUsing HPLCElckosprayassSpectomety
The analysis was peromed by mritoring a singe ion characteristic of particularfuorochemica,such as the perflucrooctanesulfonate (PFOS) anion, miz = 499. Additionally, samples wereanalyzed using a andem mass spectrometer tofrtervery te Kentyof 3 compound oydetecting daughterons of the selected parent ion.

* Method FACT M-4.0: Analysisof Potassium Perfuorcoctanesufonateor ther Fluorochemical in‘Serum or other Fluid Using HPLCElectrosprayMass SpectrometryThe analysis was performed by monitoring a single on characteristic of a partcuar uorochertica,‘suchas theperfiuorooctanesulfonate (PFOS) anion, miz= 469. Additionally, samples wereanalyzed using a tandem mass spectrometer to frthrvery the dent of compound bydetecting daughter ons of the parent on.
enfimatorydoseanalyseswereconducted flowingtheendof thestucy,andth results oftheseanalyses are presented in Attachment G.
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Analytical Equipment

Folowing are ical anataeqmentstingsor te procedures usec in tr present icy, Thesesetings vary somewna dung acu data colecion, Brac setings ung gl pees cr meaare recorded and prosenedth analysis secon fhe sty bdr Fach see
HPLC Systom: Hewat PackardSeries 1100Liquid Chromatograph
Column: Keystone Betasil C18 Column2X100 mm, Sm parc ss
Fowate: 300 min
Soventi: 20mMammonium acetate
‘Solvent B: Methanol

SoventGradient 40% 050% Bin 8.5minesHold 150%  0r30 minesRetum040% 5.110 missHo a40% 8 or 10 mine
IiectonVoume: Tou
Run Time: ToSmines

ElectrosprayTandemMassSpectrometer: MicromassQuatro APMass Spectrometer
Mass Lynx 3.1 Software

Cone Votage: soy
CoonGasEnergy. 406v .
Mode: Eectospray Negatve
Source Bock Temperate: 115%
Desolvation Temperature: ~~ 250°C

Elctode: Zopray
Primary lonDaugher ons; 49980, 59, 130, 120,230 amu
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Protocol Deviations
Therswas ane deviation tothe protocol: Th protocol calledforthe use of reference standard otumber217; however, ot number 193 was used during the anayical portion of he sty.
DATA SUMMARY, ANALYSES, AND RESULTS
Summary of Quality Control Analyses Results

+ Calbration Check Standards: A mid-evel, extracted mals cartoncheckwas analyzed atleast every 10 samples to maior instrument dit. Calibration check standards were compint,‘and all calibration criteria were met (within + 30%).
© Blanks: Fourbankswereextractedconcurrentywith each batchofsamples. Two extractionblarkswere preparedwith water 2s asurrogate mairx. Twoaddtionalsemplesof inkmat wer typicalypreparedwithrabbi verorsera andwere usedfrextractedcalbratoncurves. All blanks were nondetect or the compound(s) of interest.
«Duplicate mat spike analyses inching al taget analytes were prepared and analyzed forone conirl animal. With a few exceptions, recoveries were witin he acceptable rangeof 30-130%.

Analysisof two iver mati spike samples resulted in 51% and 61% recoveries of PFOS,These recoveries are below the lower boundary ofthe accepiable range however, ta second‘setofmatrix spike samples were witin the acceptable range. No action was akon (0 futurcharacterize these matrix spikes.
Analyses of bln sets of sera mati spikes resuted in PROS recoveries great above the highlimitofthe acoeptabl range. Aiough 1 mlofsera was usedfothe analysis of PROS layerin the sera oftest animals, only a small amount ofserum (500 ul) was avaiable for (ne ausspike preparation; ths imited quantity ofmatrixmayhave been asourceofoor.45togextraction is scaled-down to accommodate the avaiable mat, the resuling extractsparticularly suscepible to ossofsovent due o evaporation. These evaporative fosses, which‘Would not effect the PFOS concentration (POS has alowvaporpressure) in he extractGoud resut nagreater-thanexpectedPOS concentration in the exact When anaes ofsera marx spies are performed with a ful 1 mLof sera, high PFOS recoveries are staan,«Matrix Spikes: Matrix spikes and marspike duplicates were analyzed every 40 samples,Wiha minimumofto per bach during anaytical analyses, The resuso thse analyses arelocated nthe archived study binder.
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Summary of Sample Results
+ PFOS was detected in the vers of all control and exposed groupsof FO airs and F1animals. PFOS was detected in the sera samples collected from all of the control and dosedFO males and in sera samples collected from all dosed FO females. The PFOS levels fang inthe samples from control animals were qui low—generaly 100-e5s than levels detected 1.he low-dose group. PFOS concentration in exposed animals increased with increasing dose‘group, general in a dose-related manner.

PFOS levels in bth sera and iver samples collected from female FO arimls were much fessthan levels detected in samples collected from the comesponding group of FO mates
PFOS concentrations measured in pooled versamples colcted fom the exposed groups ofF1 animals shorty afer birth were roughly equal fo or lower than concentrations mecauen 1the comesponding groupsof FO females. No samples collected fom FO famales that received3.2 mg PFOSperkglday were submittedforanalysis. Table 1 summarizes resultsof he‘quantitative analyses performed on the FO Iver and sera samples examined.

Grove [— Dose: pr foLS SiePFOSHSGuM  PFOSMLNERpo pe [3
0.0 mghgiday Female: 0.0307 | Female: 0.171

Male: 0.0244 Male: 0665
Oimgkgday | o04 Female:528 | Female: 148

Male: 105 Male: 84.9
o4mgkgiay | 04 008 Female: 189 | Female: 58.0

Male: 45.4 Male: 176
1.6 mggiday 032 Female: 820 | Female: 184

Male: 152 Male: 323
32mghgldey Female: NR* Female: NR*

Male: 273 Male: 1350
+ Sompleswer ot eceves.

Table 2. PFOS Concentrations in Serum andLiver Samples from FO Male and Female Sprague-Dawley Rats
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PFOS conceniratons measured in pooied iver samples collected from the control and exposedgroups of F1 animals shortly after bith were roughly the equal (oorlowertan Goncantemeasured in the comespanding Groups of FO females. No samples colcted rom £1 males o femaleshat received 3.2 mgl/day were submited for analysis. PFOS was detected i the fer of af‘Xposed groups of F1 animals. Table 2 summarizes resulsof the quanttate analyse parton onthe F1 sera samples examined.

Grown Dose (aicion) LL—
ra[= pr)

Jo JawJ]
+ Somes werent ecevec.

Table 3. PFOS Concentrations nLiver Samples from F1 Malo and Female Sprague-Dawley Rats
Paper and siectronic copies of raw deta and study reports generated during the present studies wil beKeptforatleast a period of me as esabished by regulation and by the 3M Stancard OperatingProcedures. Paperand electronic copiesof reports, protocols, and methods generated by teEnvironmental Technology and Safety Services laboratory wil be retained wi the shucfolderfor atleast periodof time as estabished by regulation and by the 3M Standard Operating Procecae

STATISTICAL METHODS
For data generated by the 3M Environmental Laboratory, means and standard deviations werecalculated using Microsoft Excer, and relative standard deviations were calculated manually.
Standard deviation is a measurementof analytical precision; thus itis used to gauge the precision of the‘analyses. Relative standard deviation presents a measureofthe magnitudeofthe standard deviation.

Ex?- (2x)?
A(a=D)

Means aro calculated by adding Individual enties and dividing the resuitant sum by the numberofindividual enti. Standard deviations were calculated using he equation:
Relative standard deviations were calculated by division ofthe standard deviation by the mean withsubsequent mulipicaton of the quotient by 100.
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DATA QUALITY OBJECTIVES AND DATA INTEGRITY
No icumstances existed during the present studythatwoud rave afected the qualty or integrity ofthe data. The folowingdataqualty objectives (DQOs) were flowed during the study:
No circumstances existed during the present study thatwouid have affecte the quatty or integrity ofthe data. The following data qualty ojectives (DQOs) were olowed during the study:
+ Linearity The correlation coefficient (R9) of the standard curve was equal o orgreaterthan 0.9.using 1xweighting
«Limitsof detection—PFOS in serum=1.75 ppb
+ Limitsof quanttaton—Equal othe lowest acceptable standard nthe cafbation curve:
+ Duplicate frequencylacceptatle precision—<30%
+ Spikefraquency/acoeptablerecoveries—70% to 130%
«Use of confirmatory methods—no confimatory methods were used
+ Demonstrationofspecifcy—specifcty was demonstrated by chromatographic retention time andmass spectradaughter fon characterization

STATEMENT OF CONCLUSION
Statement of Conclusion:
Under the condiionsof the present studies, potassium perfuorooctanesuifonat was observed inthe.fivers andseraof all groupsof ratsexposed to the chemical during th invivopotionof he.sudies

_ OOREFERENCES
None
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ATTACHMENTS
* Atiachment A Report signature page
+ tachment B: Table of resusofanalysis of versamples fom FO male and female Sprague.Dawley rats administered PFOS daly by gavage.
+ tachmentC: Table of esutsofanalysisof sera samples rom FO male and famale Sprague.Dawey rats administered PFOS dai by gavage.
+ tachment D: Table of resus of analysis of ver samples from Ff male and female SpragueDawiey ras administered PFOS daly by gavage.
«Attachment E: In-ife protocol and study protocol
«Attachment: Preparatory and analytical methods
«Attachment G: Dose Analyses
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ATTACHMENT B

ETE Ee) PPOs EENumber Veo Cacao Amountol (io) StandardI] Cowmanon PFS. Deviation
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Table 4. Analyses of Liver Samples from FO Sprague-Dawley Rats in the Study of the Presenceand Concentration of Potassium Perfluorooctanesuifonate in Serum and Liver ofSprague-Dawley” Rats Exposed to PFOS via Gavage
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ATTACHMENT B (CONTINUED)
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+ SampleBROT vai was exch fom ho colitis.
Table 4. AnalysesofLiver Samples from FO Sprague-Dawley Rats inthe Study of the Prosence‘2nd Concentration of Potassium Perfluorooctanesulfonate in Serum and Liver ofSprague-Dawley”Rats Exposed to PFOS via Gavage (continued)
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+ Sample801F voorcdnscali
Table 5. Analyses of Liver Samples from F1 Sprague-Dawley Rats in the Studyofthe Presenceand ConcentrationofPotassium Perfluorooctanesulfonate in Serum andLiver ofSprague-Dawley” Rats Exposed to PFOS via Gavage
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ATTACHMENT D
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Table 6. AnalysesofSera Samples from FO Sprague-Dawley Rats in the Studyofthe Presenceand Concentration of Potassium Perfluorooctanesulfonate in Serum andLiverof‘Sprague-Dawley? Rats Exposed to PFOS via Gavage
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Table 6. Analyses of Sera Samples from FO Sprague-Dawley Rats In the Study of thePresence and Concentration of Potassium Perfluorooctanesulfonate in SerumandLiverof Sprague-Dawley® Rats Exposed to PFOS via Gavage (continued)
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