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Study Dates

Study Initiation: 10 June 1999

Sample Analysis Initiation: 22 June 1999

Sample Analysis Completion: 28 June 1998
‘Study Completion: At signing
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Analytical Chemistry Laboratories:
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‘Advanced BloAnalytical Services, Inc.
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Ithaca, NY 14850

KristenJ. Hansen, Ph.D, StudyDirector
John R_ Perkins, Ph.D,,AssistantScientifcDirector
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‘STATEMENT OF COMPLIANCE

SudyTe:  AnaytcalLaboratory Reporton theDetermination ofth PresenceandConcentration of
Perfuorcoctanesufonaie(PFOS)in heSerumofSrague-Dawey” Rats Exposedto

PotassiumPeruorcocanesufonalevia Gavage
Study denticaton Number: FACT Tox-108

“Tisstudywasconducted incompliancewith FoodandDrugAdministrationGoodLaboratory Pacis(GLP)
Regulations fo Noncirica LabratrySues[Data Requiremerd(): 21 CFR (Part58),wit heexcaptionsin
hebulletedistbelow. Inaddon, thepresentsuc hasbeen auditedeospeciveybyanindependent uskty
assuranceuni.Aud proceduresand findings or utperformed at he SMEnvironmentalLaboratoryandat
participatingcontact laboratories arehousedwithdocumentation pernent 0thisstudyinarcivesatthe 3M
Taboratory and wil be retained for aper not 0exceed fe years,Theanalyticalportioncompletedatte IM
EnvironmentalLabwasperfomedin accordancewih3MEnvionmentlTechnologyandSafety Services
StandardOperatingProcedures.

ExcaptiontoGLPcompliance:
+ Tuoseparatestudy directorswereassigned oth ne phaseandthe anaytal phase of isstucy
+ TheABS final report doesnothavea Statementof Complance.
+ ThoQAUstatementintheABS inalreportindicates compiancewihEPA40 CFRPat732 rather than FOA

21 CFRPart58
+ Doseconfirmationanalyseswere notconductedaccordingtotheGLregulations;analytical methodwas not

ulyvalidated
+ Notallrawdatawereverfedbythe group leader designee

4 Ze fb I= Feb -00
StuyDirector Cate

Sponsor Representative Go
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Patuoroocanesutonsts IMEmionmentaLaboratory
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GLP Stupy
QUALITY ASSURANCE STATEMENT

SudyTile: Analytical Laboratory Reportonthe Determinationofthe Presenceand Concentration of
Perfuorooctanesufonate (PFOS) in theSeuof Sprague-Oawiey® Rals Exposed to
Potassium Perfucroocianesufonate via Gavage

‘Study Identification Number: FACT Tox108
“Thisstudyhasbeeninspectedbythe 3M EnvironmentalLaboratory QuaityAssurancaUnit (QA)as indicated in
thefollowingtable.Thefindingswerereported tth studydirector andmanagement.

INSPECTION DATES Ee EET

From To | I
1230-99 010600 Draft Final Report 01-11-00 0107-00

|

J 2-11-00
QAU|Representative: Date

001176

Page3otio



reper YRpersempns na1

INTRODUCTION

Oo

CsFarisntSD semenCF

Oo

Perfluorooctanesulfonate (PFOS)
pos

Car emisors orneg
Purpose.

SO—mtnmy eingesdemer0S aFr
Hea ag SHRNEHA ASSSs
Test System

ErTEESpTTTTTEAAfreesrnyTS),Sup rer nsSeaTy 0%Ta te iTremRse 02a,Ie be gener mrSn EE ns erset be tiSrShir de rear hy yenmrdh),Legn er rnscurse wes ie erg oneteres rteffete gesct Gpsegaian0),hdr sryi oeA
Table 1. FO Generation Rat Population Demographicsfor Study T-6295.13

Er Tr—
[ooraonr |arm |rarer |Gramma |
[Erotooaosog|wera | somaairarss| zs rasnsnrs|ESEon mm

—
001177



Petorsocanesunstn MEnvioomentLaboaicry
CASNumber 2759393 Report No. FACT Tox10a

LaboracryRecues Nor(RNFUZTTS

The test system species andstrainselectedwas theCHLCO'ER VAFPlus® Sprague-Oawiey)ratreceivedfom
‘ChariesRiverLaboratories nc. permanentlydeniedusing aMonel” self iercneartag. FO generation rats
weroidentifedwitea tags. 1generation aiswere ened aspartofeitherGroup |or ers,but werenot
indica tagged,andaf parameters wre evaluated i temsofhe er (dam andierumbersara in
tachment,Table 4). FOviginfemal rats wereateast 60 daysofage andweighedapproximately200-225
whenreceived(Weight daaae ncuded Argus ResearchLaboratories, Inc, nalreport forstudy T-6266.13on
flatthe3Marchives). Malerats ofthesamesource and sianwereusedoy sbreedersandwerenot
‘administered hetes riceo considered part of th fest system.

‘SampleCollectionandAnalysis
FOand 1animalsassigned ttheconrlpoo wereculledonday 1 postpartum.Onday 14postpartum,samples
werecollected rom theFOmatedfemal asand F1pups assigned iothe phamacokinesubgroup. On cay22
postpartum,sampleswerecollected rom th remaining arrals nth test system. A coleciedsampleswere
immeitely frozenondry ceandmaintainedfozen (70°C or below)untshipped tothe 3MEnvionmentai
Laboratories.
Inthe anatycalstyreportedhers,serasamplescollectedfrom hepopulation of exposed amas(generation
FO) and theiofispring(generation 1) wereanalyzedfor thepresenceof PFOS.

‘Serasampleswereextractedby aiidquidextractionprocedur usinganon airingagentandethylactate
Theextractsweroquaniiately analyzedusingturboionspray udchromatographyimassspeciromety
(LMS)inselected ionmonicring (SM)mde,and PFOSlevelswereevaluated against extraciedstandards.
Analytical deta ar ncuded nis report therdeta aoavalaie th study bindermaintainedby the IM
FisorneAnalytical Chemisty Team(FACT), hebinderislocated nthe 3Marchives.
Analyses assessing the presence and concentrationof PFOS in th seaofSprague Davey ats wereconducted
incomptancewihGoodLaboratory PraciceRegulations(21 CFR56) Vaidated methodsandstandardoperating
procedureswee alowed dung thepreparaton andanalysis of th samplesassociatedwihthis suc.

SAMPLE RECEIPT

‘Sampleswere receivedfomArgusResearchLaboratories sporadicay, dung andat theendofthein-phase
ofstu,fomNovember 1968, houghFebruary, 1969, Samples recavedwerapackagedindy ice. Specimens
wereregistered withhe 3M EnvormentalLaboratoryandtansieredto a freezerfor storage.
‘Samplesof body issuesand fdotherthanratserum werecollectedandreceivedfom Argus Research
Laboratories(Protocol 418-014,Stuy T6295,13),butwere notparof hescopeof analyss in he protocol
determinedbythestudydirector.
‘Specimens sentto AdvancedBioanalytical Sevices, nc. (ABS) or analysiswerereceivedandrackedaccording
the SampleTrackingSystem StandardOperating Procedure Specimenssentto ABS wil be retumed to heM
Environmental Laboratory Uponcompletion ofanalysisandsubmission ofthe subconractaboratony(s) fal
report. Specimenswil be mainained nthe MEnvironmentalLaboratoryspecimen archives. Samplereceipt,identification,storage, andchain of custody proocols anddataare cated th studybinder or is report (FACT
Tax-108);the binderi located the SM archives

Pages10
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LaborRecutMmeLANHUTTD

‘EquipmentusedatABS:
Lamssystem:
Autosampler Waters 717plus

Massspectrometer:PE SCIEXAPI 365withTubolonSpray™ intaface
Analyicalcolumn:KeystoneBetasi™ Ci, 2.1x50mm(Sym)

Mobilephase component:
‘Component A—1090methanol2mMammonium acsate
‘Component860-10 methanci2mMammoniumacetate

Injectionvolume: 354
Columntemperature: Ambient
Curaingas: UHP nirogen

Nebuzar gas: UHP nirogen
lonspayvotage: -3000V
Cecustaingpotential: 351
Negatveionsmonitored:
z=498.0for PFOS MH
/z=427.0fortera HPFOSMH

Total runtime: 8.0minutes

ProtocolDeviations
“Therewerenodeviationsfom theorginalprotocal.

DATA SUMMARY, ANALYSES, AND RESULTS

‘SummaryofQuality ControlAnalyses Resuits(ABS)
+ Theinter-assayprecision (elaivestandard deviation-RSD)datafromdayquaycoilsamples

rangedfom 1.574 01% or FOS,and the inlr-ssayaccuracy (elaive eor—E) rangedfom
7.32-10.1%. Both areacceptable ranges.

+ Theinteassayprecision (RSD) of standardsangedfom 1.11-5.83% or FOS. Theitr-sssay
accuracy(RE)fom standarcsrangedfrom -586-11.0%.Al areacceptable ranges

+ Coefficientsofdeterminationwere20.9954.
+ Referto theABS final report (Atachment .,Table2) orprecisionand accuracydataontheanalysesof

ualtycontrolparavolume (one-0-4en tons).

SummaryofSampleResults(ABS)
Following i informationregardingsampleanaysesin hepresentsi:

«The samplesin snalytcal unumbers 1 and3 werereassaye becausethe measisedconcaniraions
excoededthecaibraton angeand upper iiofquantaton (ULC)(fer toTable 8inattachment)
Small volumeswereextractedfomthe samples andreanalyzed.Reassayedsamples rested in
measuredconcentrationswithinthe catratonrange,and hedatavere reported(vert Table6 in
atiachmentP).

Originaldataorcopies there areavelabioat the 3M EnvironmentalLaboratory.

Paesct10
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LaboratoryRecues Numer(LANHIZTTS

STATISTICAL METHODS
ALABS,data frompeakareaswere integratedbythe PE SCIEXprogramMacQuan™,version 1.4, on a

Macintoshcompute.Folowingpeakareaintegration,MacCuanresuscata wereconverted 1 text les,movedfo
noABS flesever, andanalyzedwiththeWatson™ softwar package (vescn 5.31.01fom PSS, nc.Wayne,
PA). ThoWatson anaysisapplied aweigied (1)quadraticregression tothda,and calcatonswere

perfonmedon Unfounded numbers:however, standardand quaity controldatawererounded 0teesinifcant
guresprior to reportingthedaa.

DATA QUALITY OBJECTIVES AND DATA INTEGRITY

No rumstancesexisteddung hepresentstudythatwou haveaffected thequality o neg ofthedata.The
folowingdata quaity objectives (DQGs)were olowed duringthestudy:
+ Linearity—The coefficientof determination (7) ofthe standardcurve wasequal oor greaterthan 0.98

+ Lisof Quaitation (LOQ)—Ecualto the owestacceptablestandard n th cabaton curve
«Duplicateaccaptaieprecision— <30%
«Spike acceptablerecoveies—70% 0 130%
«Uso of confimatorymethods—noconfimatorymethodswereused
«+ Demonstrtonofspecciy—speciicywasdemonstratedbychromatographic retention me,massspectal

{MK]producton characerzation
Assuming thatspike recovery tes fom asulabie indication ofendogenous analrecovery,Gata are
Quanttatveto +30%.Th val oftis assumptionhasnotbeenvertedby cther techniques.Iserum
analyses, the im ofdetection (LOD) forPFOS sapprosimately 1.75ng/nL.and he ritofuantiation (LOC) 5
005pgimi. PEGS.

STATEMENT OF CONCLUSION
StatementofConclusion:

Undertheconditonsofthe present tudes, PFOSwasobserved inthe seraofFOfemale ratsexposed duringthe
info phase ofthesucy. Additional, PFOSwasobserved insera Sssues takenfom F1 generationpupsfom
fama ratsexposed10heestsubstance,and in 1 generation ppsexposed th lstsubstancevia aciaton,
butnotexposed nur.

Pagesatio
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REFERENCES
Nore.

ATTACHMENTS
+ AtachmentA: Sample Receipt andChainofCustodyDocumentation
+ Atachment8: Prolocs
«AttachmentC: ExtractionandAnalyticalMethods
+ AtachmentD: Dose ConfimatonAnayses
+ AtiachmentE:DataSummaryandTables
«AttachmentF:AnalyticalReports fromContiouingLaboratories
+ AtachmentG:ReportSignaturePage

Page 1010
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ATTACHMENT A
‘SAMPLE RECEIPT AND CHAIN OF CUSTODY DOCUMENTATION

‘Samplereceipt andchainofcustodyinformation is documentedin the binderfor 1sreport (FACT Tox 108): he.
binders located ntheIM archives.
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Study Title

Oral (Gavage) Cross-Fostering Study of PFOS in Rats

PROTOCOL

Author
Lisa Clemen

Date:

June 8, 1999

Performing Laboratory
3M Environmental Technology & Safety Services

3M Environmental Laboratory

935 Bush Avenue .

St. Paul, MN 55106

Laboratory Project Identification
FACT-TOX-108

wr
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Protocol HFACT-TOX-108

Study Identification

Oral (Gavage) Cross-Fostering Study of PFOS in Rats

Test Material Perfluorooctane sulfonic acid potassium salt
(T6295)

Sponsor 3M Toxicology Services - Medical Department
3M Center, Building 220-2E-02
St. Paul, MN 55144-1000

Sponsor Representative Marvin T. Case, D.V.M., Ph.D.
3M Toxicology Services
Telephone: 651-733-5180
Facsimile: 651-733-1773

Study Director Kristen J. Hansen, Ph.D.
3M Environmental Technology
and Safety Services
Building 2-3E-09
651-778-6018

Study Location(s)
In vivo Testing Facility Argus Research Laboratories, Inc.

905 Sheehy Drive, Building A
Horsham, PA 19044

Analytical Testing Laboratory 3M Environmental Laboratory
Building 2-3E-09
935 Bush Avenue
St.Paul, MN 55106

3MEnvironmentalLaboratory Page2ol10 009187



. Protocol #FACT-TOX-108

Sub-Contract Laboratory Advanced Bioanalytical Services, Inc.
15 Catherwood Road
Ithaca, NY 14850

Battelle Memorial Institute
505 King Avenue
Columbus, Ohio 43201-2693

Proposed Study Timetable
Study Initiation Date . June 08, 1999

Study Completion Date June 08, 2000

1. Stuoy’
Oral (gavage) cross-fostering studyof potassium perfluorooctane sulfonic acid (PFOS) in rats.

2. Purpose
“This analytical study is designed to determine levelsofpotassium perfluorooctanesulfonate

(PFOS) in specimens ofliver and serumofrats. The in-life portion ofthis study was conducted

atArgus Research Laboratories, study #418-014. All serum samples will be extracted and

analyzed at Advanced Bioanalytical Services, Inc. and all liver samples extracted and analyzed at

‘Battelle Memorial Institute. Additional analyses maybe performed at the 3M Environmental

Laboratory as methods are developed and validated. If additional analyses are performed an

amendment to this protocol will be written.

3. REGULATORY COMPLIANCE :
‘This study will be conducted in accordance with the United States Food and Drug

Administration, Good Laboratory Practices Standards, Final Rule 21 CFR 58, with the exception

that analysisofthe test material mixture for concentration, solubility, homogeneity, and stability
‘will not be conducted, and is the responsibilityofthe Sponsor.

4. QUALITY ASSURANCE
The 3M Environmental Laboratory Quality Assurance Unit will review the protocol and audit

study conduct, data, and final report to determine compliance with Good Laboratory Practice
Standards and with 3M Environmental Laboratory Standard Operating Procedures.

The QA Unit at the sub-contract laboratory will audit their study conduct, data, and results report

prior to submitting to the 3M Environmental Laboratory.

3M Environmental Laboratory Page3ofto 001188



Protocol HFACT-TOX-108

5. TestMareriaL
51 Referto Argus Research Laboratory protocol for study #418-014.

6. CONTROL MATRICES
6.1 Identification Rat liver and serum and/or rabbit liver and serum, traceability numbers

will be recorded in the raw data andincluded in the final report

6.2 Source Argus Research and/or Sigma Chemical
6.3 Physical Description Rat liver and serum and/or rabbit liver and serum
6.4 Purity and Stability Not applicable
65 Storage Conditions Frozen at -20 °C £10 °C or 50 °C: 10°C

6.6 Reserve Matrix A portionofthe control matrix will be retained in the 3M archives
for as long as the quality of the preparation affords evaluation, but not longer than ten
years following the effective dateofthe final test rule(ifapplicable).

6.7 Disposition Matrices will be retained at the 3M Environmental Laboratory per GLP
regulation. Certain matrices (feces, urine, and blood) may be disposed after QAU
verification.

6.8 Safety PrecautionsReferto MSDS for chemicals used. Wear appropriate
laboratory attire, and follow adequate precautions for handling biological materials and
preparing samples for analysis.

7. REFERENCE MATERIAL
7.1 Identification Potassium perfluorooctanesulfonate (PFOS), lot #s 171, 215, or 217

(equivalent lots) i
7.2 Source 3M Specialty Chemicals
7.3 Physical Description White powder
7.4 Purity and Stability Purity ofPFOS is 99% or greater. Stability has not been

determined. L
7.5 Storage Conditions Room temperature
7.6 Reserve MaterialA reserve sample from each batch ofPFOS used in this study will

be retained as long as the qualityofthe preparation affords evaluation, but not longer
than ten years following the effective dateofthe final test rule (ifapplicable).

7.7 Disposition Unused reference material will be retained for use by the 3M
Environmental Laboratory and will be discarded when the qualityofpreparation no
longer affords evaluation.

aM Environmental Laboratory Page40f 10 001189



Protocol #FAGT-TOX-108

7.8 Safety PrecautionsReferto MSDS for chemicals ised. Wear appropriate
laboratory attire, and follow adequate precautions for handling biological materials and
preparing samples for analysis.

8. Test System
Female rats were used as the test system and were maintained and dosed as described in Argus
Research protocol #418-014. Group 1 control animals did notreceivethe test substance while
the group 2 treated animals received the test substance at a concentration of 1.6 mg/kg/day for 6
weeks. Refer to Argus Research protocol #418-014 for tabular presentationofdata. Dosing of
the female animals in group 2 was continued during mating, gestation, and lactation. Cross-
fosteringof the pups born to the control dams were randomized,halfof the pups were placed on
control dams while the otherhalf were placed on the PFOS dosed dams. Likewise, the same was
done with the group 2 pups. Eachofthese pups will be marked to identify whether they are from
control or PFOS dosed dams.

9. SPECIMENAND SAMPLERECEIPT
‘The 3M Environmental Laboratory will receive homogeneity samples and specimens ofthe
following body tissues and fluids from the indicated points in the study. All specimens will be
packed on dry ice for shipping.

Body tssue/iuid Collected Expected # of
specimens

Serum — Dam and Pup animals | At lactation day 14 and 60 Dam and
terminationofthe study 34 Pup

Urine and feces - Dam animals | After terminationofthe study | 48 Urine and
48 Feces

Tiver- Dam and Pup animals | At lactation day 14 and 0 Dam and
terminationofthe study 34 Pup

‘Milk Secreting Glands - Dam | At lactation day 14 and
animals terminationofthe study
Milk —Damanimals “Atlactationday 14 mo

Total numberofexpected specimens: 352
‘Total numberoftest animals: 36
‘Total numberof control animals: 42
Specimens sent to 3M Environmental Laboratories will be received and tracked according to
applicable Standard Operating Procedures.

3M Environmental Laboratory pagesorio 001190



Protocol HFACT-TOX-108

10.PREPARATORYMETHODS :
10.1 FACT-M-L.1, Extraction of Potassium Perfluorooctanesulfonateor Other Anionic

Fluorochemical Surfactant from Liver for Analysis Using HPLC-Electrospray/Mass
Spectrometry

10.2 ETS-8-4.1, Extraction of Potassium PerfluorooctanesulfonateorOther
Fluorochemical Compounds from Serum or Other Fluid for Analysis Using HPLC-
Electrospray/Mass Spectrometry

10.3 Ifpreparatory methods other than those listed above are used, an amendment to this
protocol will be written. Any deviations from these methods will be documented and
included with the study data. +

10.4 Ifanalyses are sub-contracted to other laboratories, an amendment will be written to
include their methods and copiesofeach method will be attached to this protocol.

11. ANALYTICAL METHODS
11.1 FACT-M-2.1, Analysisof Fluorochemicals in Liver Extracts Using HPLC-

Electrospray/Mass Spectrometry
11.2 ETS-8-5.1, Analysisof Potassium Perfluorooctanesulfonate or Other Fluorochemicals

in SerumorOther Fluid Extracts Using HPLC-Electrospray/Mass Spectrometry
11.3 Ifanalytical methodsotherthan those listed above are used, an amendment to this

protocol will be written. Any deviations from these methods will be documentedand.
included with the study data.

11.4 Ifanalyses are sub-contracted to other laboratories, an amendment will be written to
include their methods and copiesofeach method will be attached to this protocol.

12.DATA QUALITY OBJECTIVES
‘The numberofspikes/duplicates, useof surrogates, and information on other data quality
indicators are included in the analytical methods. In addition, the following criteria will be met:

12.1 Linearity ©2098
12.2 Limits of detection/ quantitation

12.2.1 Method Detection Limit (MDL) for PFOS
a) Sem: 1.75ppb
b) Liver 15ppb

12.2.2 Limit of Quantitation (LOQ) ~ Equal to the lowest acceptable standard in
the calibration curve

3M Environmental Laboratory Page 6af 10 001191



Protocol #FACT-TOX-108

12.3 Duplicate acceptable precision <30% for the method
12.4 Spike acceptable recoveries 70% - 130%
12.5 Useofconfirmatory methods Indeterminate samples will be re-analyzed using a

confirmatory method. If a confirmatory method is used, an amendment to this
protocol wil be written.

12.6 Demonstration ofspecificity Chromatographic retention time, mass spectral
daughter ion characterization.

13. SUB-CONTRACTED ANALYSIS
13.1 All analyses as detailed in this protocol will be performed at 3M Environmental

Laboratories, Building 2-3E-09, 935 Bush Avenue, St. Paul, MN 55106, at Advanced
Bioanalytical Services, Inc., 15 Catherwood Road, Ithaca, NY 14850, or at Battelle
Memorial Institute, 505 King Avenue, Columbus, Ohio 43201-2693.

13.2 An amendment tothisprotocol will be writtenifanalyses are performed at
laboratories other than 3M Environmental Laboratories, Advanced Bioanalytical
Services, Inc., or Battelle Memorial Institute.

14. STATISTICAL ANALYSIS
Averages and standard deviations will be calculated. The statistical methods that will be used are
described below:

14.1 Data transformations and analysis Data will be reported as the concentration
(weight/weight or weight/vol)ofPFOS or metabolite per tissue or fluid.

14.2 Statistical analysis Statistics used may include regression analysis of
concentrations over time, and standard deviations calculated for the concentrations
‘within each dose group. If necessary, simple statistical tests, such as Student'st test,
‘may be applied to evaluate statistical difference.

15.RePoRT
A report containing all the resultsofthe study will be prepared by the 3M Environmental
Laboratory.Ifanalyses are sub-contracted to other laboratories, each laboratory will prepare a
report and submit it to the 3M Environmental Laboratory for inclusion in the 3M Environmental
Laboratory report. Each report will include, but not be limited to, the following, when
applicable:

15.1 Name and addressofthe facility performing the study
15.2 Dates upon which the study was initiatedand completed
15.3 A statementofcompliance by the Study Director addressing any exceptions to Good

Laboratory Practice Standards :

001197
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Protocol #FACT-TOX-108

15.4 Objectives and procedures as stated in the approved protocol, including any changes
in the original protocol

15.5 The test substance identification by name, chemical abstracts number or code number,

strength, purity, and composition or other appropriate characteristics,if provided by
the Sponsor

15.6 Stability and the solubility of the test substances under the conditions of
‘administration, if provided by the Sponsor

15.7 A descriptionofthe methods used to conduct the test(s)

15.8 A description ofthe test system

15.9 Adescriptionofany circumstancesthatmay have affected the quality or the integrity

of the data

15.10 The nameofthe Study Director and the namesofother scientists, professionals, and

supervisory personnel involved in the study
15.11 A description ofthe transformations, calculations, or operations performed on the.

data, a summary and analysisofthe analytical chemistry data, anda statementofthe.
conclusions drawn from the analyses.

15.12 Statistical methods used to evaluate the data, if applicable

15.13 The signed and dated reports ofeachofthe individual scientists or other professionals

involved in the study, ifapplicable

15.14 The location where raw dataand the finalreportare tobe stored

15.15 A statement prepared by the Quality Assurance Unit listing the dates that study
inspections and audits were made, and the datesofany findings reported to the Study
Director and Management

Ifit is necessary to make corrections or additions to areport after it hasbeen accepted, the

changes will be made in the formofan amendment issued by the Study Director. The

amendment will clearly identify the partofthe report that is being amended, the reasons for the

amendment, and will be signed by the Study Director.

16. LOCATIONOFRaWDATA, RECORDS, AND FINAL REPORT

Original data, or copies thereof, will be available at the 3M Environmental Laboratory to

facilitate auditsofthe study during its progress and before acceptanceofthe final report. When
the final report is completed, all original paper data, including those items listed below, will be
retained in the archives of3M Environmental Laboratory for at leastaperiodoftime as specified

by regulation, and as established by 3M Environmental Laboratory Standard Operating
Procedures.

3M Environmental Labarstory Pagosorro 001193



Protocol HFACT-TOX-108

16.1 The following rawdataand records will be retained in the studyfolderin the
study/project archives according to 3M Environmental Laboratory Standard Operating
Procedures:

16.1.1 Approved protocol and amendments
16.1.2 Study correspondence

16.1.3 Shipping records

16.1.4 Raw data

16.1.5 Approved final report (original signed copy)
16.1.6 Electronic copies ofdata *

16.2 The following supporting records will be retained separately from the study folder in
the archives accordingto 3M Environmental Laboratory Standard Operating
Procedures:

16.2.1 Training records

16.2.2 Calibration records

16.2.3 Instrument maintenance logs

16.2.4 Standard Operating Procedures, Equipment Procedures, and Methods

17. SPECIMEN RETENTION
Specimens will be maintained in the 3M Environmental Laboratory specimen archives for a
periodoftime as specified by regulation or as long as the qualityof the preparation affords
‘evaluation, but not longer than ten years following the effective date ofthe final test rule (if
applicable), and as established by 3M Environmental Laboratory Standard Operating Procedures.

18. PROTOCOL AMENDMENTSAND DEVIATIONS | 5
Planned changes to the protocol will be in the formofwritten amendments signed by the Study
Director and the Sponsors Representative. Amendments will be considered as partofthe
protocol and will be attached to the final protocol. All changes totheprotocol will be indicated
in the final report. Any other changes will be in the formofwritten deviations, signed by the
Study Director and filed with the raw data.
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Protocol HEACT-TOX-108

19.ATTACHMENTS E
19.1 AttachmentA Preparatory and analytical methods

20. SIGNATURES

ICu 7 June [772
Marvin T. Case, D.V.M., Ph.D., Sponsor Representative Date

Lew &/19/:
Kristen J. Hansen, Ph.D., 3M Environmental Laboratory Study Director Date
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Study Title
Oral (Gavage) Cross-Fostering Study of PFOS in Rats

PROTOCOL AMENDMENT NO. 1

Amendment Date:
August 12, 1999

Performing Laboratory
3M Environmental Technology & Safety Services

3M Environmental Laboratory
935 Bush Avenue

St. Paul, MN 55106

Laboratory Project Identification
ET&SS FACT-TOX108

LRN U2779
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Protocol FACT-TOX108
Amendment No. 1

This amendment modifies the following portion(s) of the protocol:

1. PROTOCOL READS: Section 2.0 states that all liver samples will be extracted and analyzed at
Battelle Memorial Institute.

AMEND T0 READ: All liver samples will be extracted and analyzed at the 3M Environmental
Laboratory.

REASON: Due to time constraints, the liver extraction and analysis will be performed at the 3M
Environmental Laboratory.

2. PROTOCOL READS: Section 10.0 and 11.0 lst the following methods to use for extraction
and analysis:

FACT-M-1.1 “Extractionof Potassium Perfluorooctanesulfonate or Other Anionic
Fluorochemical Surfactant from Liver for Analysis Using HPLC-Electrospray/Mass
Spectrometry”
FACT-M-2.1 “AnalysisofFluorochemicals in Liver Extracts Using HPLC-Electrospray/Mass
Spectrometry”

AMEND TO READ: The extraction and analytical methods to follow at the 3M Environmental
Laboratory are:

ETS-8-6.0 “Extractionof Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds from Liver for Analysis Using HPLC-Electrospray/Mass Spectrometry”
ETS-8-7.0 “Analysisof Potassium Perfluorooctanesulfonate or Other Fluorochemical
Compounds in Liver Extracts Using HPLC-Electrospray/Mass Spectrometry”

REASON: The extraction and analytical methods FACT-M-L.1 and FACT-M-2.1; respectively,
were updated on 07/22/99 to ETS-8-6.0 and ETS-3-7.0. Thesemethodswere updated to replace
the extraction solvent ethyl acetate with a different extraction solvent MTBE (methyl tert butyl
ether), POAA and Moncester were removedfromthestandardmix, and MSS6 was added to the
standard mix.
The analytical method was updated to include linear regression with 1/x weightinganda few
‘minor changes inthe HPLC 1100 instrument parameters.
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Protocol FACT-ToX108
“amendmentNo. 1

3. PROTOCOL READS: Section 10.4 and 11.4 state thatifanalysesaresub-contracted to other
laboratories an amendment will be written to include their methods.

AMENDTO READ: The extractionandanalytical methods to follow at Advanced Bioanalytical
Services will be attached to the protocol.

"REASON: The analytical methodsatthe sub-contractlaboratorywerenot included in the original

protocol

4. PROTOCOL READS: Section 12.2.1 b) lists the liver method detection limit as 15 ppb.

AMEND TO READ: The liver method detection limit is 8.50 ppb (ng/g).

REASON: The validation supporting methods ETS-8-6.0 and ETS-8-7.0 includes a lower method

detection limit for PFOS.

Amendment Approval

=
Nh frre TG 17 hussnt 1920

Marvin Case, D.V.M., Ph.D., Sponsor Representative Date

LL. bo 5/15/95
Kris J. Hansen, Ph.D., Study Director Date

001198
aM Environmental Laboratory



Study Title
Oral (Gavage) Cross-Fostering StudyofPFOS in Rats

PROTOCOLAMENDMENT NO. 2

Amendment Date:
September 30, 1999

Performing Laboratory
3M Environmental Technology & Safety Services

3M Environmental Laboratory :
935 Bush Avenue

St. Paul, MN 55106

Laboratory Project Identification
ET&SS FACT-TOX108

LIRN U2779
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Protocol FACT-TOX108
Amendment No. 2

This amendment modifies the following portion(s) of the protocol:

1. PROTOCOL READS:
Section2.0 statesthatall liversampleswill be extracted and analyzed at the 3M
Environmental Laboratory.

AMEND 70 READ:
No liver samples will be extracted and analyzed.

Reason:
Liver results are no longer required.

2. PROTOCOL READS:
Section 16 statesthatthe original data, or copies thereof, will be available at the 3M
Environmental Laboratory to facilitate auditsofthe study during its progress and before:
acceptanceofthe final report. When the final report is completed,all original paper data,
including: approved protocol and amendments, study correspondence, shipping records, raw
data, approved final report, electronic copies ofdata, training records, calibration records,
instrument maintenance logs and standard operating procedures, equipment procedures, and
methods will be retained in the archivesofthe 3M Environmental Laboratory.

AMEND TO READ:
Section 16 states that the original data, or copies thereof, will be available at the 3M
Environmental Laboratory to facilitate auditsofthe study during its progress and before
acceptance of the final report. When the final report is completed, all original paper data,
including: approved protocol and amendments, study correspondence, shipping records, raw
data, approved final report, and electronic copiesofdata will be retained in the archives of
the 3M Environmental Laboratory. All corresponding training records, calibration records,
instrument maintenance logs, standard operating procedures, equipment procédures, and
‘methods will be retained in the archivesofthe facility performing each analysis.

REASON:
Clarificationofthe dispositionofarchived recordsif analyses are performed at a sub-contract
laboratory.

001200
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Protocol FACT-TOX108amendment No.2

3. PROTOCOL READS:
Section 17 states that specimens will be maintainedin the3M Environmental Laboratory
specimen archives.

AMEND TO READ:
Specimens will be maintainedinthe 3M Environmental Laboratory specimen archives. All
specimens sent to sub-contract laboratories will bereturnedto the 3M Environmental
Laboratory upon completion ofanalysis and submissionofthe sub-contract laboratory(s)
final report.Thespecimens will be returned with the following documentation: the signed
original chain ofcustody and records ofstorage conditions while at the sub-contract facility.

REASON:
Clarificationofthe dispositionofspecimens and documentation for analyses performed by a
‘sub-contract laboratory.

Amendment Approval

Marvin Case, D.V.M., Ph.D., Sponsor Representative Date:

fibff 10/5/99
Kristen J. Hansen, Ph.D., Study Director Date
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AUTHORS: David J. Anderson, M.S.
‘Amie J. Prince, B.S.
Holly D. Ross, M.S.

FOR: 3M Environmental Technology and Safety Services

DATE: 26 August 1999

TITLE: METHOD VALIDATION FOR THE QUANTITATION
‘OF PERFLUOROOCTANESULFONATE (PFOS) IN
RAT SERUM BY TURBO ION SPRAY LC/MS

ABSTRACT

A sensitive, specific, accurate, and reproducible analytical method was developed by
Advanced BioAnalytical Services, Inc., Ithaca, New York to quantitate
perfluorooctancsulfonate (PFOS) in rat serum samples. Serum samples (50 uL) were
extracted by a liquid-liquid extraction procedure to isolate the analyte from rat
serum. Sample extracts were reduced to dryness, reconstituted, and analyzed by turbo
ion spray liquid chromatography/mass spectrometry (LC/MS) in the negative ion
mode. The assay demonstrated a lower limit of ‘quantitation (LLQ)of 0.05 pg/mL
using 50-uL sample aliquots. The calibration curves were fit from 0.05 pg/mL to

20 pg/mL for PFOS by a weighted (1/y’) quadratic equation. The coefficients of
determination ofthe calibration curves ranged from 0.9962 to 0.9965.

Precision and accuracy quality control (QC) samples were prepared at concentrations 1
00.2, 6, and 18 pg/mL PFOS. Quality control (QC) samples were prepared at a
concentration of 100 g/mL PFOS for partial volume analysis. The intra- and inter- !
assay precision (RSD) results calculated from all QC samples ranged from 1.92% to i
487% for PFOS. The intra- and inter-assay accuracies (RE) calculated from QC !
samples ranged from -3.58% to 5.58% for PFOS. The mean extraction recoveries
were from 87.6% to 100% for PFOS and 89.9% for the internal standard as).

PFOS was measured as stable inrat serum for up to 24 hours at ambienttemperature.

PFOS was measured as stable in rat serum at ~20 °C, currently for up to 33 days, and .viene 001204-
.
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after three freeze/thaw cycles. Reliable results were obtained for sample extracts
reinjected 27 hours after initial reconstitution.
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QAU STATEMENT

Periodic inspectionsofthe method validation for the quantitation of PFOS in rat
serum were conducted by the Quality Assurance Unit of Advanced BioAnalyticalServices (ABS) for compliance with EPA GLP regulations (40 CFR Part 792).

The study was inspected on the following dates:
13,21 May 1999; 7,8, 14,15 June 1999;1, 2 July 1999;3, 4 August 1999.

Resultsofthe inspections were reported to ABS Management on:
13,21 May 1999; 7,8, 14, 15 June 1999;1, 2 July 1999; 3, 4 August 1999.

Resultsofthe inspections were reported to the Study Director on 5 August 1999,

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

Hak Cormack, B.S. Date
Quality Auditor .
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SIGNATURE PAGE

TITLE: METHOD VALIDATION FOR THE QUANTITATION OF
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Baoedins 24, hutusT 1979
David J. Andegfon, M.S. Date

Research Scientist

Reviewed by: + 1 ( 2 t 2644299
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Associate Auditor
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Release by: John R/Perkins, Ph.D. Date

Assistant Scientific Director

001207

seca————————aovancenMm GL. PageSof0 99VDIAOLMLDOC
Services, IKE



TABLE OF CONTENTS

QAU STATEMENT wots A
SIGNATURE PAGE worsens
TABLEOFCONTENTS w.covssssssssnsnsomssssonn§ |
LISTOFTABLES...

LIST OF FIGURES..coesrseresnssssssssmssmssssssssmssmssmssssssssd i
1 INTRODUCTIONccna10
2. EXPERIMENTAL sss 10

2.1. CHEMICALS ANDMATERIALS tse10
2.2. LC/MS INSTRUMENTATION ccs 10
2.3. SAMPLE PREPARATION AND EXTRACTION PROCEDUREcrv | 1
2.4.RATSERUM VALIDATIONDATA rss11
2.5. ASSAY EVALUATION cocoon 12 |

2.5.1. Intra:andINEr-ASSaY ACCIACYvores 12 i
2.5.2. Intra: ad INMET-AS5aY PIECISION corse 12
2.5.3. Partial VOIMEARBLYSIS costs 12 H
2.5.4. Lower Limit of QUANKation (LLQ) errs 3

2.5.6. CaITYOVEr EVANRHON co. 13
2.6. STABILITY OF PFOS IN QUALITY CONTROL SAMPLES crc 13

26.1. Ambient-Temperature Stability of PFOS in Rat Serum... 13
2.6.2. Freezer Stability of PFOS in Rat Serum at ~20 *Cooercrrrrrcnics 14.
2.6.3. Freeze/Thaw Stability inRat Serum... 1

27. REPRODUCIBILITY OF REINJECTING EXTRACTED SAMPLES... 14
2.8. EXTRACTION RECOVERYconsists 14

3. RESULTSAND DISCUSSION wcorrnrnnssnnivses15
3.1. ASSAY EVALUATIONRESULTS cosmo16

3.1.1. Intra: and Inter-ASSay ACGUTRY corre 16
-_—

ADVANCED Pagesof0 99VDIADLMLDOCBIOANALYTICALLL. [LEE 001208



3.1.2. Intra and Inter-ASSay PRECISIONccm16

3.14. Partial VOTEARBIYSIS....cororssseosssssonronsn 16
3.1.5. Lower Limit ofQUANGatON (LLQ) wrens17

3.1.7. CAITYOVEr EVAIAUONccm|]
3.2. STABILITY OF PFOS IN QUALITY CONTROL SAMPLESccm17

3.2.1. Ambient Temperature StabilityofPFOS in Rat Serum .........oov......17
3.2.2. Freezer Stability of PFOS in Rat Serum at ~20 °C 18
3.2.3. Freeze/Thaw Stability of PFOS in Rat Serum... 18

3.3. REPRODUCIBILITY OF REINJECTING EXTRACTED SAMPLEScrc18
3.4. EXTRACTIONRECOVERYws18

4: CONCLUSIONS... 19
5. DATARETRIEVALums:19
6. REFERENCES... 19

9. APPENDIX A: QUANTITATION OF PERFLUOROOCTANESULFONATE(PFOS) IN RAT SERUM BY TURBO ION SPRAY LC/MS roc.37

ee——————————————————————
ADVANCEDLE Page 050 SHVDIAILMIDC 001209
SERVICES. INC.



LIST OF TABLES i

iTable I: Intra-Assay Accuracy and Precisionofthe PFOS Assay in Rat Serum for

Table 2: Inter-Assay Accuracy and Precision of the PFOS Assay in Rat Serum forQC Samples from Three Validation RUDScreer 21
Table 3: Accuracy and Precisionofthe PFOS Assay in Rat Serum for CalibrationStandards from Three Validation RUDS........eweroromnmomse 22
Table 4: Calibration Curve Parameters for PFOS in Rat SERUM vcore. 23
Table S: Partial Volume Analysis of POS in Rat SERUM... 26.
Table 6: Lower Limit of Quantitation of POS in Rat Serum... 25
Table 7: Ambient-Temperature Stability of PFOS in Rat Serum After 24 Hous........26
Table 8: Freezer Stability of PFOS in Rat Serum at -20 °Ccvs 27
Table 9: StabilityofPFOS in Rat Serum After Three Freeze/Thaw Cycles ..............28
Table 10: Reproducibility of Reinjecting Extracted Samples Containing PFOS after27 Hours in RECONSHtUON SOMHON......rerrrrerssn 29
Table 11: Extraction Recovery of PFOS OM Rat SEM... 30.

reeretterememeeeeeeeeeeee tment
ADVANCED 001210Mm SIDANALYTICAL Page 8 of SO 99VDJAOLMLDOC
SERVICES. INC.



LIST OF FIGURES 1

Figure 1: Full-Scan Single MS Mass Spectrum OfPFOS ovr 31
Figure2: Full-Scan Single MS Mass Spectrumof Tetra-H-PFOS cc. 3
Figure 3: Mass Chromatograms ofPFOS and its Internal Standard in Control Blank

Figure 4: Mass Chromatograms of PFOS in a Rat Serum Extract Sample ContainingInternal Standard Only (Z€70 SADIE)... 34
Figure 5: Mass ChromatogramsofCalibration Standard 1 in Rat Serum ExtractContaining PFOS (0.05 pg/mL) and the Internal Standard .....................35
Figure 6: Mass Chromatograms of Calibration Standard 10 in Rat Serum ExtractContaining PFOS (20 pg/mL) and the Internal Sandard wr... 36

-_—
001211aovancenamNSS Page9ofsn 59VDIAGLMLDOC

SERVICES. INC.



1. INTRODUCTION

The purposeof this report is to describe the method validation for the quantitative
determination of perfluorooctanesulfonate (PFOS) in rat serum samples after
modificationof a previous method (1). The objectives of the method validation were
to validate a simple extraction procedure, determine the lower limitof quantitation
for routine analysis, determine the extraction recoveries of the analyte and internal
standard (IS), determine the analyte stability in rat serum at ambient temperature,
long-term freezer storage, and over three freeze/thaw cycles, and to provide specific,
accurate, and reproducible quantitative results by turbo ion spray liquid
chromatography/mass spectrometry (LC/MS).

2. EXPERIMENTAL

21. CHEMICALS AND MATERIALS

Periluorooctanesulfonate (PFOS, Lot# 171) was obtained from 3M, Inc. The internal
standard (IS) for PFOS was 1H,1H,2H,2H-perfluorooctane sulfonic acid (Tetra-H-
PFOS). The intemal standard (Loti $9909) was obtained from 3M, Inc. A detailed
listof chemicals and materials is found in Appendix A.

Stock and working solutions which were used to prepare the calibration curves for fe
the analytes were prepared as described in Appendix A. Stock solutions used in the
preparationofquality control (QC) samples were prepared separately from those
used in preparationof the calibration curves.

Preparationof all solutions used during extraction and analysis are described in
Appendix A.

22. LC/MS INSTRUMENTATION

‘The liquid chromatography/mass spectrometry system consistedof two LC-10AD
pumps (Shimadzu, Columbia, MD 21046), a SCL-10A pump controller (Shimadzu,

001212ADVANCEDM20 ea fase 100r0 59VDIAOL MLDOC
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Columbia, MD 21046), a WISP 717plus autosampler (Waters Associates, Millipore

Corporation, Milford, MA 01757), a Betasil C,q (2 x 50 mm, 5 um) column

(Keystone Scientific, Inc., Bellefonte, PA 16823), and a PE SCIEX API 365 mass

spectrometer (PE SCIEX, Concord, Ontario). A detailed listof the instrumentation !

and instrument conditions is found in Appendix A.

2.3. SAMPLE PREPARATION AND EXTRACTION PROCEDURE

For each analytical run (tray), duplicate 50-uL aliquots of the calibration curve

samples were prepared as described in Appendix A. The nominal (theoretical)

concentrations of PFOS in the calibration curves were 0.05, 0.1,0.25,0.5,1,2,4,8,

16, and 20 pg/mL.

Rat serum quality control samples were prepared in advanceofthe validation study

at nominal (theoretical) concentrations of 0.2, 6, and 18 pg/mL for QC1, QC2, and

QC3, respectively, as detailed in Appendix A. A dilution QC (QC4, 100 pg/mL) was

prepared at a concentration exceeding the upper limit of the calibration curve range

(20 pg/mL), and was assayed using a 10-fold dilution for partial volume analysis.

Calibration standards and QC samples were extracted by the procedure detailed in

Appendix A.

2.4. RAT SERUM VALIDATION DATA

“The data were collected using selected ion monitoring (SIM) turbo ion spray LC/MS

in the negative ion mode. Peak areas were integrated by the PE SCIEX program

MacQuan, version 1.4, residing on a Macintosh computer. Following peak area b

integration, the results tables from MacQuan were saved as text files and uploaded to

the Advanced BioAnalytical Services (ABS) file server where a weighted an)

quadratic regression was performed using the software package Watson v 5.3.1.01

(PSS, Inc., Wayne, PA 19087). All data were rounded to no less than three

significant figures by ABS prior to reporting in Tables 1 through 11. The data for

the rat serum validation are stored in ABS Notebook 2304.
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Al calculations were based on the peak area ratioofthe analyte to the intemal ik
standard. Concentrations ofeach analyte in quality control samples were determined

by inverse prediction from the calibration curve.

25. ASSAYEVALUATION

251. Intra and Inter-Assay Accuracy

The intra- and inter-assay accuracy ofthe method was assessed by determining the

relative error observed in the analysisof quality control samples. The mean
concentration for each quality control level was divided by the theoretical

concentration. One was subtracted from the result, converted to percent and

expressed as RE. QC through QC3 were assayed in replicatesoffive. In addition,
the RE was reported for standards at all levels over three runs.

252. Intra- and Inter-Assay Precision

‘The intra- and inter-assay precision of the method was assessed by determining the

Relative Standard Deviation (RSD) observed for quality control sample data. The

‘mean concentration and RSD were calculated for the first run and over three runs for

intra-assay and inter-assay precision, respectively. QC1 through QC3 were assayed

in replicatesoffive. In addition, the RSD was reported for standards at all levels

over thre runs.

2.53. Partial Volume Analysis

The effectofdilution on the analysis of PFOS in rat serum was determined by partial
volume analysis. QC4 (100 pg/mL) was prepared containing PFOS at approximately

five times the upper limit of quantitation (ULQ). Five replicates of QC4 were

diluted ten-fold and analyzed. The RSD and RE were reported.

- 002s
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254. Lower Limit of Quantitation (LLQ)

Rat serum control samples from six separate individuals were spiked with PFOS at a
concentrationof 0.05 g/mL. The LLQ was determined by obtaining the back-
calculated concentrations from these control samples. The overall mean, RSD, and
RE were also calculated.

255. Selectivity

The selectivity of the assay was determined by LC/MS. To monitor for interference 3
from the biological matrix, rat serum samples containing neither the analyte nor the :
internal standard (control blank) were assayed with all experiments. i

256. Carryover Evaluation b
‘The carryoverofanalyte from one injectionto the next was assessed by analyzing a
control blank injected immediately after a high calibration standard (STD10,
20 pg/mL).

2.6. STABILITY OF PFOS IN QUALITY CONTROL SAMPLES

QC through QC3 were used to determine the stabilityofthe analyte during sample
storage, extraction, and analysis.

261. Ambient-Temperature Stability of PFOS in Rat Serum

The stabilityof POS was evaluated by storing QC samples at each concentration

level at ambient temperature (ca. 25 °C) for nominal timepointsof0, 2.5, 6, and 24

hours after thawing. All QCs were assayed in replicates of five.
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262. Freezer Stability of PFOS in Rat Serum at -20 °C

The freezer stabilityof PFOS was evaluated by storing QC samples at each |

concentration level at 20 °C for 7, 13, and 33 days. Additional freezer stability

imepoints wil be reported in an addendum to this report. All QCs were assayed in

replicates of four.

263. Freeze/Thaw Stability in Rat Serum

The stability of PFOS was evaluated afterthree freeze/thaw cycles. The mean

concentrationsofthe QC samples afer three freeze/thaw cycles (ie. atleast 2 hours j

frozen storage at the nominal temperatureof ~20 °C followed by thawingatambient |

temperature for 30 minutes) were compared to the mean concentrations of freshly i

thawed QC samples. All QCs were assayed in replicates of five. 4
i
i

27. REPRODUCIBILITY OF REINJECTING EXTRACTED SAMPLES i

The reproducibility of rejecting reconstituted serum extracts was investigated by |

reinjecting a set of previously-assayed standards and QC samples which had been 4

stored afte injection at approximately 25 °C for 27 hours. The REofthe QC I

Samples was used to assess processed sample stability in the reconstitution solution ]

All QCs were assayed in replicates of five ]

28. EXTRACTION RECOVERY |

The extraction recovery ofPOS from rat serum was determined by comparing the

peak area raio (PAR) ofsamples (025, 4, and 16 pg/mL) spiked after extraction

(post-extract) with the PARofsamples spiked before extraction (pre-extract). The

internal standard was spiked post-extraction for all samples. The recovery of the

tema standard (4 pg/mL) was assessed following a similar approach using PFOS

25 the reference. The extraction recovery (% Recovery) was determined by dividing

he pre-cxtract PAR by the post-extract PAR and expressing the result 52

percentage. Five replicates were used at each concentration level.

ee 001216
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3. RESULTS AND DISCUSSION

A quantitative analytical procedure using turbo ion spray LC/MS in the negative ion .

mode was developed to meet the high sensitivity, specificity, and reproducibility

requirements for the determination of PFOS in rat serum. The full-scan single MS

mass spectrum of PFOS showed an abundant [M-K]' ion at m/z = 499 (Figure 1).

The full-scan single MS mass spectrumof Tetra-H-PFOS showed an abundant

(M-H] ion at m/z = 427 (Figure 2).

The following selected ion monitoring (SIM) was used to quantify the analytes in rat

serum:
3

PFOS m/z =499.0

Tetra-H-PFOS (IS) mz=427.0

/

The peak labelingoffull-scan data does not accurately represent the performance of k

the instrument in SIM mode. The SIM ions were derived from separate experiments

using narrow-range scanning, which more accurately depicts the operationofthe

instrument in the SIM mode. The mass chromatogramsof a representative control

blank rat serum extract are shown iri Figure 3. Mass chromatograms ffom a

representative control rat serum extract containing only the intemal standard (zero ;

sample), are shown in Figure 4.

Figures § and 6 are mass chromatogramsofrepresentative extracts from calibration

standards 1 and 10, respectively.

i
ji

i
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31. ASSAY EVALUATION RESULTS

311 Intra- and Inter-Assay Accuracy

The intra-assay accuracy (RE) data from QC samples ranged from -2.35 10 5.58% for 5
PFOS (Table 1). The inter-assay accuracy ranged from -3.58 to 4.95% for PFOS Eg

(Table 2). These data indicate acceptable intra- and inter-assay accuracy for the i

determinationofPFOS in rat serum. H

312. Intra- and Inter-Assay Precision I

‘The intra-assay precision data (RSD) ranged from 1.99 to 3.28% for PFOS at all QC 1
)

concentration levels (Table 1). The inter-assay precision results from QC samples li

ranged from 1.92 to 4.87% for PFOS (Table 2). The RSD ranged from 0.613 to
4.38% for calibration standards at all levels (Table 3). These data indicate acceptable: 4
intra-and inter-assay precision for the determinationofPFOS in rat serum. I

313. Linearity i}

The calibration curves werefit by a weighted (1/y’) quadratic regression. |
Bi

Coefficientsof determination (r") were 20.9962 for PFOS in rat serum. The i

calibration curve statistics are shown in Table 4.

314. Partial Volume Analysis i;

The resultsofpartial volume analysis of QC4 is shown in Table 5. The precision J

(RSD) of QC4 samples diluted 1 in 10 was 2.71%. The accuracy was 5.89%. These
data indicate acceptable accuracy and precision for partial volume analysis for the
determinationofPFOS in rat serum.

|

|
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3.15. Lower Limit of Quantitation (LLQ)

‘Table 6 shows the lower limitof quantitation (LLQ) data. The serum LLQ H

experiment demonstrated that 0.05 pg/mL is an acceptable LLQ for PFOS. The A]

precision (RSD) was 4.95% for PFOS. The RE was 4.57%. i
it

3.0.6. Selectivity J

‘The assay was specific for PFOS. No chromatographic interferences were observed

in anyofthe control serum samples analyzed (Figure 3). The control blanks and [|

zero samples did show some evidence of small chromatographic peaks at the

retention times ofthe analyte. These peaks were not quantifiable as they were below

the lower limit of quantitation (LLQ).

FARA Carryover Evaluation

Carryover of PFOS and the IS was evaluated by injectionofan extracted rat serum

control blank following an injectionofan extracted high standard (STD 10). The

response for the small chromatographic peak at the retention time for PFOS was

comparable to the response of a rat serum control blank injected before the high k

standard. Thus, carryover is negligible for PFOS. There was no evidence of i

carryover for the internal standard. 3

32. STABILITY OF PFOS IN QUALITY CONTROL SAMPLES i

32a ‘Ambient Temperature Stability of PFOS in Rat Serum i

‘The resultsof the ambient stability ofPFOS in QC samples are shown in Table 7.

‘The mean predicted concentrations deviated from -4.45 to 10.5% from the 0-hour

values for all QC levels and time points. Based on these data, PFOS was stable in rat

rum for up t 24 hours at ambient temperature. i
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322. Freezer Stability of PFOS in Rat Serum at 20 °C

The results of the long-term stability of PFOS in QC samples stored at —20 °C are
presented in Table 8. The PFOS concentrations deviated from 0-hour values from

2.76 to 12.3% for all QC levels stored up to 33 days.

Resultsoffreezer storage after two, four, and eight months will be reported as an

addendum to this report.

323. Freeze/Thaw Stability of PFOS in Rat Serum

‘The resultsofthe freeze/thaw stability ofPFOS in QC samples after three

freeze/thaw cycles is shown in Table 9. PFOS was stable afer three freeze/thaw
cycles with deviations ranging from ~1.38% to 10.1% from the O-cycle samples for
all QC levels (Table 9).

3.3. REPRODUCIBILITY OF REINJECTING EXTRACTED SAMPLES

‘The results of reinjecting reconstituted samples containing PFOS after storage for 27

‘hours at approximately 25 °C in reconstitution solution are shown in Table 10.

Reinjecting processed samples after 27 hours in reconstitution solution was
appropriate with RE values ranging from -6.33 to 4.59% at 27 hours for all QC
levels.

34. EXTRACTION RECOVERY

‘The mean recoveries of PFOSandTetra-H-PFOS are shown in Table 11. The mean

recoveries ranged from 87.6 to 100% for PFOS. The mean recovery for Tetra-H-
PFOS was 89.9%.
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4. CONCLUSIONS

The turbo ion spray LC/MS assay procedure for the determination of PFOS in rat
serum has proven to be sensitive, specific, accurate, and reproducible. Its high
sensitivity allows reliable and reproducible quantitationofPFOS down to a level of
0.05 pg/mL in rat serum based on 50-L samples.

5. DATA RETRIEVAL

‘The data for the rat serum validation are stored in ABS Notebook 2304 and in the
ABS Archives.

6. REFERENCES |

1. Advanced BioAnalytical Services, Inc. Report 98AGKPO2 MMM. 1
Analytical Report for the Determinationof Perfluorooctanoate and
Perfluorooctanesulfonate in Human Serum by LC/MS. Grace K. Poon, i
Ph.D., David Hardwick, B.S., and Ellen Pace, M.A.T., 6 February 1998. §

i

g

|
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7. TABLES

Tablel:  Intra-Assay Accuracy and Precision of the PFOS Assay in RatSerum for QC Samples

3
PFOS Concentration (g/mL) 4

QC1 QC3 iTheoretical Conc. 02 13 iRung 0210 652 17.9 fi
0202 631 18.0 i
0.206 617 16.7 1

0.205 632 18.0
0.194 635 17.3

Mean 0204 634 17.6
RSD (%) 293 199 328
RE (%) L177 5.58 235

RSD = (SD/Mean) x 100
RE = (Mean/Theoretical)-1] x 100

i

g

i

i
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Table2:  Inter-Assay Accuracy and Precision of the PFOS Assay in Rat
Serum for QC Samples from Three Validation Runs

PFOS Concentration (g/mL) 7
oct C2 C3 :

Theoretical Cone.| 02 6 18 3
Rung 0210 652 7.9

0202 631 180
0206 6.17 16.7 l
0205 632 18.0
0.194 635 17.3

Run 10 0187 644 169
0.186 6.44 17.3 i
0.182 632 17.5 t
0.189 619 18.0 f
0.182 631 17.4 i

Run 11 0.194 617 182 }
0.197 613 17.1 i
0.184 641 176 :
0.192 61s 17.7
0.184 624 17.0

Mean 0193 630 7.5
RSD (%) 487 192 266
RE (%) 3.58 495 27

RSD =(SD/Mean)x 100 !
RE = ((Mean/Theoretical)-1] x 100 i

1
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Tabled: Accuracy and Precision of the PFOS Assay in Rat Serum for A
Calibration Standards from Three Validation Runs |

'PFOS Calibration Standard Concentration (g/mL)
Theoretical STDS STDS STD7| STDS TOI
Conc. 025 1 4 8 20
Run9 | 0.0483 | 0.0972 0.480| 0942 | 210| 448 | 761 | 158 | 200 |

0.0530] 0.101 0483| 0938 | 213| 455 | 770| 162 | 109 !
Run 10 | 0.0491 [0.0951 0.469 | 0.954 1s 805 [159| 196 i

00542| 0.101 0479 | 0.942 a3 | 787 | 157| 200 |
Run 11 [0.0510 | 0.0960| 0.251 | 0.469 | 0.945 | 221 | 440| 7.64 | 158| 203 |

0.0510 {0.0995| 0.252| 0477| 0948| 213 | 453 | 7.78| 15%| 200
Mean |0.0511 | 0.0983| 0.25 | 0.476 | 0.945 | 214| 430| 7.78| 158| 200

RSD(%) | 438 | 265| 207| 115 [0613 [ 150| 162| 213| 122 | 108
RE(%)| 220| 167 | 0207] 478| 5:53 | 705| 124| 280| -1.00|0.0764

RSD = (SD/Mean) x 100
RE = (Mean/Theoretical)-1] x 100
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Table4: Calibration Curve Parameters for PFOS in Rat Serum
i

Run# Quadratic | Coefficient| Intercept | Coefficient of
Coefficient (AY| Linear (B) (©) [Determination (r) i

9 00010769 | 0.13730 | 0.00042009 0.5963
10 00010516 | 0.14535 | 00014910 0.992 :
n -00012359| 0.5173 | 0.00088515 0.9964 i

Mean -0.0011215 0.00093206 0.9964 i
2y= AX Bx + C, weighted 1/57

|

|

i
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Table5: Partial Volume Analysis of PFOS in Rat Serum

PFOS Cone. (ug/mL)
Qc

‘Theoretical Conc. 100 i
Lin 10 dilution) ;

Rung 11
105
105
104
104

Mean 106
RSD (%) 271
RE (% 589

RSD = (SD/Mean) x 100
RE = [(Mean/Theoretical)-1] x 100

B

i
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Table6: Lower LimitofQuantitation of PFOS in Rat Serum

Run 11 PFOS i

Theoretical Concentration [Cone. Found (ug/mL)
[

LQ 0.0489 ;

(0.05 pg/mL) 0.0499
0.0554
0.0527
0.0520

Mean 0.0523
RSD (%) 495
RE (%) 457

RSD = (SD/Mean) x 100
RE = [(Mean/Theoretical)-1] x 100

|||
il
|

i
il
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Table7:  Ambient-Temperature Stability of PFOS in Rat Serum After 24
Hours

Run 11 PFOS (ug/ml)

QC (Theoretical Conc.)[0Hour|2.5Hour| 6Hour[ 24 Hour
0194 | 0187 | 0177| 0190

Qc 0197 | 0181 | 0179| 0187
(02 pg/mL) 0184 | 0184 | 0180 | 0191

0192 | 0180 | 0183 | 0182
0184 | 0178 | 0189 | 019%

Mean 0190 | 0182| 0182 | 0.188
RSD (%) 3.03 191 252 201

%DEV from 0 Hour NA 420 | 445 -L16
617 617 6.36 655

Qc? 613 630 638 653 i
(6 ugmL) 641 626 635 6385 {

6.15 6.28 622 6.66 1
624 624 6.11 681 |

Mean 622 625 628 668
RSD (%) 182 0797 | 186 2.16

%DEV from 0 Hour NA 0525 | 105 7.42
82 80 1 0

Qc3 17.1 18.0 180 194
(18 pg/mL) 17.6 17.7 176 192

17.7 17.9 182 194
17.0 18.0 18.0 19.7

Mean 175 17.9 180 19.4
RSD (%) 284 | 0719| 126 119 :

9DEYV from 0 Hour NA 233 239 105
NA: Not Applicable
RSD = (SD/Mean) x 100 |
%DEV from 0 Hour = [(X Hour Conc. - 0 Hour Conc.)/0 Hour Conc.) x 100
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i
Table8: Freezer Stability of PFOS in Rat Serum at-20 °C :

i

Qc PFOS (ug/mL)

Concentration Run 2)* Run 6)* (Run 3)** Run 16)
0213 0.225 0.211 0245

cl 0.209 0222 0210 0234
(02 ug/mL) 0.208 0218 0217 0228

0208 0219 0.214 0232
0207

Mean 0.209 0221 0213 0235
RSD (%) 124 132 155 3.17

%DEV from OHour | NA 572 184 123
6.02 622 597 645

Qc? 5.71 6.15 584 613
(6 ug/ml) 6.00 639 6.07 6.58

6.06 627 5.99 637
569

Mean 589 626 597 638
RSD (%) 3.08 162 138 297

%DEV from O Hour| NA 619 120 828
202 5.0 188 186

QC3 186 195 182 188
(18 ug/mL) 189 198 18.8 187

182 193 17.9 187
189

Mean 189 94 84 87
RSD (%) 3.96 137 242 0.395

%DEV from O Hour | NA 252 2.76 -130
NA: Not Applicable
RSD = (SD/Mean) x 100
%DEV from 0 Hour= [(Conc. - 0 Hour Conc.)0 Hour Conc.] x 100 i
*From Protocol FACT-TOX-110 i
**From Protocol FACT-TOX-111 ‘
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Table9: Stability of PFOS in Rat Serum After Three Freeze/Thaw Cycles

Run 10 PFOS (ug/ml)
QC (Theoretical Conc.) 3 Cycles

0187 0.177
Qc 0.186 0177

(02 pg/mL) 0.182 0.185
0.189 0.185
0.182 0.189

Mean 0.185 0.182
RSD (%) 1.70 312

%DEV from 0 Cycle NA -138
644 6.59

Qc2 6.44 661
(6 pg/mL) 632 6.44

619 639
631 6.40

Mean 634 645
RSD (%) 166 1.63

%DEYV from 0 Cycle NA 2.35 !
169 2

Qcs 173 19.1
(18 pg/mL) 17.5 192

18.0 19.6
174 18.7

Mean 174 192
RSD (%) 231 180

DEV from 0 Cycle NA 10.1
NA: Not Applicable
RSD = (SD/Mean) x 100
%DEV from 0 Cycle = [(3 Cycle - 0 Cycle)/0 Cycle] x 100
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Table 10: Reproducibility of Reinjectiog Extracted Samples ContainingPFOS after 27 Hours in Reconstitution Solution

PFOS (g/mL
=0 Hours =27 Hours !(Run 10 Run 12) |
0.187 0.187 }Qc 0.186 0.182

(02 pgimL) 0182 0.188
0.189 0.188
0.182 0.1%

Mean 0.185 0.187
RSD (%) 1.70 161
RE (%) 7.50 633

643 639
Qc2 644 6.02

(6 ng/mL) 632 619
6.19 6.55
631 622

Mean 634 628
RSD(%) 166 323 iRE (%) 562 459 |

169 173 |
Qc3 17.3 182 i(18 ug/ml) 17.5 18.1 |

18.0 173 |174 17.6 !
Mean 17.4 17.7 IRSD (%) 231 240 !RE (%) 329 173 !A: Not Applicable iRSD = (SD/Mean)x 100 }RE = (Mean/Theoretcal-1] x 100
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Table11: Extraction Recovery of PFOS from Rat Serum

Theoretical Conc.| Pre-Extraction Post-Extractionemg spregestptsi]
PFOS 0.03160 0.02880 110
Spike | 0.02850 0.03010 94.7

(0.25 pg/mL) 0.02930 0.02950 993
Run 14 0.02790 0.02930 952

0.03050 0.02960 103
Mean 0.02946 100
PFOS 0.4597 05270 872

Spike 2 04751 0.5304 896
(4 pg/mL) 04776 0.5335 89.5
Run 14 0.4724 0.5298 892

04772 05392 885
New ws
PFOS T645 1874 380

Spike 3 1.679 1857 90.4
(16 pg/mL) L719 1.869 920

Run 14 1.535 1.887 814
1612 1.364 86.5

eam 575
Tetra-H-PFOS 0.4068 0.4460 512

Spike IS 03884 0.4423 87.8
(4 pg/mL) 0.4043 0.4445 910
Run13 03921 04512 86.9

0.4078 0.4412 924
Vea 295

“(individual Response forPre-Ext./ Individual Response for Post-Ext) x 100
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8. FIGURES

Figure 1: Full-Scan Single MS Mass Spectrum of PFOS
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Figure 2: Full-Scan Single MS Mass Spectrumof Tetra-H-PFOS
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Figure3: Mass Chromatograms of PFOS and its Internal Standard in
Control Blank Rat Serum Extract
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Figure 4: Mass Chromatograms of PFOS in a Rat Serum ExtractSample
Containing Internal Standard Ouly (Zero Sample)
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FigureS: Mass Chromatograms of Calibration Standard 1 in Rat Serum
Extract Containing PFOS (0.05 g/mL) and the Internal
Standard
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Figure 6: Mass Chromatograms of Calibration Standard 10 in Rat Serum

Extract Containing PFOS (20 pg/mL) and the Internal Standard
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9. APPENDIXA:QUANTITATION OF
PERFLUOROOCTANESULFONATE (PFOS) IN RAT SERUM BY
TURBO ION SPRAY LC/MS

AUTHORS: David J. Anderson, M.S.
Amie J. Prince, B.S.
Holly D. Ross, M.S.

|
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A1.0 CHEMICAL STRUCTURE(S)

iCF—iok Posium Perfioroosancsulonte

°

i
Cf G—G—S—OH IH, IH, 2H, 2H-Perfluorooctane Sulfonic Acid
FER, i MW =428, Tntemal Standard

o

A2.0 SPECIMEN(S)

This assay uses S0-uL aliquots of rat serum. Rat serum samples are stored at -20 °C.

A3.0 ASSAY PRINCIPLE

PFOS and its internal standard, Tetra-H-PFOS, are extracted from rat serum samples

(50 uL) using a liquid-liquid extraction procedure. The organic layer is evaporated

to dryness and then reconstituted. An aliquot is then analyzed by turbo fon spray.

liquid chromatography/mass spectrometry (LC/MS) in the negative ion mode.

A4.0 COMPOUNDS

PFOS: Lot# 171, 99.976% purity, 3M, Inc., Minneapolis, MN.

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

AS0 CHEMICALS

All chemicals may be substituted with thatofan equivalent manufacturer and grade

of chemical. 001240

——
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Acetonitrile Cat# 015-4, Burdick & Jackson,
Muskegon, MI 49442

Ammonium Acetate Cat 24,019-2, Aldrich, Milwaukee, WI
53201

Ethyl Acetate Cat 100-4, Burdick & Jackson,
Muskegon, MI 49442

Methanol Cat 230-4, Burdick & Jackson,
Muskegon, MI 49442

Rhodapex mass calibration A mixture of 0.11 mM trifluoroacetic acid
solution (LT. Baker, Phillipsburg, NJ 08865), 0.52

mM Rhodapex CO-436, 1 mM ABEX EP-
110 and | mM ABEX EP-120 (all three
supplied by Rhone-Poulenc, Inc.
Cranbury, NJ 08512) in 1:1
methanol:water.

Sodium Bicarbonate Cat 3509-01, 1.T. Baker, Phillipsburg, NJ
08865

Sodium Carbonate, Annhydrous Catt 3604-01, J.T. Baker, Phillipsburg, NJ
08865

Tetrabutylammonium Hydrogen HPLC Grade, Cat# 1360-07, J.T. Baker,
Sulfate: Phillipsburg, NJ 08865

Water High Purity (NANOpure), Bamstead
Model D7331 Ultrapure Water System,
Dubuque, IA 52001

Rat Serum Lampire Biological Laboratories,
Piperville, PA 18947

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

A60 MATERIALS AND EQUIPMENT

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

Data system API Standard Software, MacQuan v 1.4, LC2Tune v
1.3,MacDAD v 1.3, Bundlerv 13, Multiview v1.3, 009549

:
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and Sample Control v 1.3, on a Power Macintosh, PE
SCIEX, Concord, Ontario L4K 4V8

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

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

Autosampler ‘Waters 717plus, Waters Associates, Millipore
Corporation, Milford, MA 01757

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

Harvard syringe Harvard Apparatus Inc., South Natick, MA 01760
pump 11

Multi-tube vortexer Cat# 5816-115, VWR Scientific, West Chester, PA
19380

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

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

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

NANOpure-UV/ Bamstead, Dubuque, IA 52001
water purification
system

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

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

Weigh boats Cat# 12577025, VWR Scientific, West Chester, PA
19380

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

Beckman GS6KR Beckman, Palo Alto, CA 94304
Refrigerated
centrifuge
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TurboVap LV Cat 43750, Zymark Instruments, Hopkinton, MAEvaporator 01748

Pipettes Catt P-5000, P-1000, P-200, P-100, Rainin Instrument
Co., Wobum, MA 01888

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

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

Screw-capped 16.5 x 57 mm, Cat# 60.542, Sarstedt, Inc., Newton, SCPolypropylene vials 28658

Screw-capped 16.5 x 101 mm, Cat# 60.541, Sarstedt, Inc., Newton,Polypropylene vials SC 28658

Plug Tite Cat 78-127-0019-100, Elkay Products, Inc.,Multipurpose Caps Worcester, MA 01607

Pyrex volumetric Cat 28014P-10, 28014P-25, 28014P-100, 28014P-
flask 1000, Kimble/Kontes, Vineland, NJ 08360
Solvent Filtration Cat 95371-0000, 953751-0000, 9537530000,Apparatus 953826-0000, 953827-0000, Kimble/Kontes, Vineland,

NJ 08360

Nylon Titan 0.45 um Scientific Resources Inc., Cat# 74547-NN,Membrane Filters Eatontown, NJ 07724

PEEK tubing 0.005" id. x 1/16" 0., Cat# 1535, Upchurch Scientific
Inc. Oak Harbor, WA 98277

Liquid Nitrogen Supplied in-house from bulk tank, BOC Gasses,
Buffalo, NY 14210-2005

Gastight Glass Cat# 1750, Hamilton Company, Reno, NV 89510
Syringes

Other general laboratory glassware and supplies were used.
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A7.0 PREPARATION OF SOLUTIONS
NANOpure water (18 megaohm-cm.) or equivalent should be used wherever water is
called for. Mix al solutions well.

A7.1 PreparationofAnalytical Standard Stock Solutions
Analytical Standard Stock Solution, PFOS (1 mg/mL): Weigh approximately 5
mg ofPFOS (after correction for purity) on a microbalance and transfer it to a
polypropylene vial. Dilute with the appropriate volumeofmethanol to yield a |
mg/mL solution. Prepare a fresh solution every three months. Store the solution at
4°C and bring to ambient temperature before use.

Standard Spiking Solutions
Prepare Standard Working SolutionsA through J in 5-mL class “A” volumetric
flasks according to the following dilution scheme. Dilute to the S-mL mark with
water to yield the final concentration. Prepare fresh solutions every three months.
Store the solutions at 4 °C and bring to ambient temperature before use.

Standard Volume Spiked Solution Used PFOS Final Conc.

x 1000 Stock 200
B 800 Stock 160
c 400 Stock 80
D 200 Stock 40
E 100 Stock 20
F 250 200 pg/mL (A) 10
G 125 200 pg/mL (A) 5
H 625 200 pg/mL (A) 25
1 500 10 pg/mL (F) 10
1 250 10 ug/ml (F) 05
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A-7.2 Preparation of Internal Standard Stock Solutions
faternal Standard Stock Solution, Tetra-H-PFOS (I mg/mL): Weigh
approximately 5 mgofTetra-H-PFOS on a microbalance and transfer it to a.
polypropylene vial. Dilute with an appropriate volumeof methanol to yield amg/mL solution. Preparea fresh solution every three months. Store th solution a4°C and bring to ambient temperature before use.

A-7.3 Preparation of Internal Standard Working Solution
Taternal Standard Working Salution (4 g/mL Tetra-H-PFOS): Add 400 pL ofInternal Standard Stock Solution to a 100-mL class “A” volumetric flask. Dilute tothe mark with waterto give 4 ug/mL Tetra-H-PFOS solution. Store the solution at
°C and bring to ambient temperature before use. Prepare fresh solution as needed,

A-7.4 PreparationofStandard Curve and Control Blank
Prepare fresh calibration standards for each analytical run by combining 360 uL of
rat control serum and 40 wLofthe analytical standard working solution (see table
below) in labeled 1.7-mL microtubes. Prepare control blanks and zero samples by
combining 360 kLofrat control serum with 40 Lofwater. Vortex each for 60
seconds.
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Analytical Standard Dilution Table:

Standard# Volume Solution to iL control Final Cone.

0 © x 360 0
9 40 B 360 16
8 “0 c 360 8
7 “0 D 360 4
6 40 E 360 2
5 0 F 360 1
4 “0 G 360 0s
3 “0 H 360 025
2 40 1 360 01
1 “0 1 360 005

A75 Preparation of Other Solutions
0.25 M Sodium Carbonate/0.25 M Sodium Bicarbonate: Weigh 26.5 gofsodium
carbonate and 21 gofsodium bicarbonate and dissolve in approximately 900 mL of
HPLC-grade water. Transfer the solution to a 1000-mL volumetric flask and dilute
to the mark with HPLC-grade water. Mix the solution thoroughly. Store at ambient
temperature. Prepare a fresh solution every three months.

1M Ammonium Acetate: Add 7.7 g ofammonium acetate to a 100-mL volumetric
flask, dissolve in NANOpure water, and sti until completely dissolved. Dilute to the
mark with NANOpure water. Store at ambient temperature. Prepare a fresh solution
every three months.

2 mM Ammonium Acetate: Combine 2 mL of 1M ammonium acetate and 900 mL
NANOpure water in a 1000-mL volumetric flask; tir until completely mixed. Dilute
to the mark with NANOpure water. Store at ambient temperature. Prepare 2 fresh
solution every three months.
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10 M Sodium Hydroxide: Add 40 gof sodium hydroxide to a 100-mL volumetric
flask, dissolve in NANOpure water, and stir until completely dissolved. Dilute to the
‘mark with NANOpure water. Store at ambient temperature. Prepare a fresh solution
every three months.

1M Sodium Hydroxide: Add 10 mL of 10 M sodium hydroxide to a 100-mL
volumetric flask. Dilute to the mark with NANOpure water; sti until completely
mixed. Store at ambient temperature. Prepare a fresh solution every three months.

0.5 M Tetrabutylammonium Hydrogen Sulfate, pH 10: Weigh 16.98 g of
tetrabutylammonium hydrogen sulfate and dissolve in 40 mL ofNANOpure water.
Adjusted the pH to 10.0 with 10 M and 1 M sodium hydroxide. Transfer the solution
102 100-mL volumetric flask and dilute to the mark with NANOpure water.

10:90 Methanol:2 mM Ammonium Acetate (Mobile Phase Eluent A): Add 100
mL of methanol and 900 mL of2mM ammonium acetate to a 1000-mL Pyrex bottle.
Mix the solution thoroughly and filter the solution through a 0.45 uM filter with a
vacuum flask. Store at ambient temperature. Prepare a fresh solution every three
months.

90:10 Methanol:2 mM Ammonium Acetate (Mobile Phase Eluent B): Add 900
mLofmethanol and 100 mL of2mM ammonium acetate to a 1000-mL Pyrex bottle.
Mix the solution thoroughly and fier the solution through 2 0.45 uM filter with a
vacuum flask. Store at ambient temperature. Prepare a fresh solution every three
months.

A8.0 PREPARATION OF QUALITY CONTROL SAMPLES

A8.1 Preparation of Quality Control Stock Solutions
QC Stock Solution, PFOS (1 mg/mL): Weigh approximately 5 mgofPFOS (after
correction for purity) on a microbalance and transfer it to polypropylene vial. Dilute
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i

)with the appropriate volumeof methanol to yield a | mg/mL solution. Store the
solution at 4 °C and bring to ambient temperature before use. Prepare a fresh
solution every three months.

A82 Preparation of Serum QC Samples
QC4 (Dilution QC, 100 pg/mL PFOS): Add 1000 uL QC Stock Solution to a 10-
mL class “A” volumetric flask to yield a 100-ug/mL solution. Dilute to the mark
with control serum, cap and mix. Aliquotsofapproximately 0.2 mLareplaced in
Polypropylene vials and stored frozen at ~20 °C.

QC3 (18 pg/mL PFOS): Add 450 uL QC Stock Solution to a 25-mL class “A™
volumetric flask to yielda 18-ug/mL solution. Dilute to the mark with control
serum, cap and mix. Aliquotsofapproximately 0.5 mL are placed in polypropylene
vials and stored frozen at ~20 °C.

QC2 (6 pg/mL PFOS): Add 150 uLofQC Stock Solution to a 25-mL class "A"
volumetric flask to yield a 6-:g/mL solution.Diluteto the mark with control serum,
cap and mix. Aliquots of approximately 0.5 mL are placed in polypropylene vials
and stored frozen at -20 °C.

QC1 (0.2 ug/mL PFOS): Add 111.1 kL of QC3 to a 10-mL class “A” volumetric
flask to yield 2 0.2-ug/mL solution. Dilute to the mark with control serum, cap and
mix. Aliquotsofapproximately 0.5 mL are placed in polypropylene vials and stored
frozen at 20 °C.

A9.0 LIQUID-LIQUID EXTRACTION PROCEDURE
1. Prepare fresh calibration standards for each run according to Section A.7.4.
2. Thaw QC samples.
3. Prepare QC4 samples (diluted1 in 10) in two steps:

2) Add 180uLof control serum and 20 kLofQC# into 1.7-mL microtubes and
001248
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vortex
b) Aliquot 50 kLof diluted QC4 into labeled 16 x 100 mm polypropylene tubes.

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

5. Add I mLof 0.5M tewrabutylammonium hydrogen sulfate, pH 10 to each tube.
6. Add 2mLof0.25 M sodium carbonate/0.25 M sodium bicarbonate to each tube,
7. Add 500 ULofthe Intemal Standard Working Solution to each tube (except

control blank, add 500 uL water).
8. AddSmL ethyl acetate to each tube.
9. Shake the tubes on a reciprocal shaker at medium speed for 20 minutes.
10. Centrifuge the tubes at 3000 rpm for 20 minutes at 20 °C.
11. Freeze the aqueous phase in an acetone/dry ice bath and keep the tubes in the

bath an additional $ minutes.
12. Transfer the ethyl acetate layer to a fresh, labeled 13 x 100 mm polypropylene

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

20°C under nitrogen.
14. Reconstitute the dried extracts in two steps:

Add 500 uL acetonitrile and vortex for 60 seconds.
‘Then add 500 uL water and vortex for 60 seconds.

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

A.10.0 INSTRUMENT CONDITIONS

HPLCConditions:

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

Tow
oT
Cw

Flow Rate 300 uL/min.

Autosampler Waters 717plus
Autosampler Temperature Ambient :

Injection Volume 3t0SpuL

HPLC Column Keystone Betasil C,q, 5 um particle size, 2.1

mm x 50 mm

HPLC Column Temperature Ambient

Typical Initial Column Pressure 90 bar

Autosampler Run Time 8.0 minutes

Analyte RepresentativeRetentionTime(minutes)

PFOS 31
Tetra-H-PFOS (IS) 29

Curtain Gas 'UHP Nitrogen

Nebulizer Gas UHP Nitrogen

“TurbolonSpray™ Temperature 400°C

TurbolonSpray™ Auxiliary Gas 'UHP Nitrogen at 8 L/min
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Tons Monitored:

Analvie IonMonitored Duell Time

PFOS m/z =499.0 500 msTetra-H-PFOS (IS) m/z =427.0 500 ms

Tonization Mode Negative lon
Ton Spray Voltage 3000 V
Declustering Potential 35V
MS Acquisition Time 5 minutes
Pause Time 2ms

Calibrate the mass axisofthe instrument by infusion of Rhodapex mass calibration
solution (Section A.5.0) at a low rate of 10 L/min. Optimize the sensitivityofthe
instrument using an infusion ofa 10 pg/mL solutionof the analyte at 10 wL/min into
a flow of 190 uL/minofmobile phase using the gradient condition at which the
analyte elutes from the LC column (100% eluent B). Mass spectral peak widths
should be approximately 0.6 amu athalfheight.

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

A110 CALCULATIONS
Calculated concentrations are based on peak area ratiosofPFOS to Tetra-H-PFOS.
‘The peak area for the analyte ion is divided by the peak area for the corresponding
internal standard ion.

Data generated from samples in his study were acquired and integrated using
PE SCIEX software applications Sample Control (v. 1.3) and MacQuan (v. 1.4). The
validation data were formatted in the ABS laboratory information management
system (Watson, v.5.3.1.01). All data were rounded to no less than three significant
figures by ABS prior to reporting. 001251
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AcceptanceCriteriaforSampleAnalysis
Calibration standards: The coefficientofdetermination (') must be 20.98. At least
three-fourths ofthe individual calibration standard replicates will have deviations
‘within £15% from their nominal concentrations.

LLQ acceptance criteria: At least one replicate at the LLQ must exhibit a deviation
‘within £20% from its nominal concentration.Ifthis criterion is not met, both

replicates are rejected and the standards at the next higher level are subjected to the
same test.

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

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

‘The concentrationof perfluorooctanesulfonate (PFOS) was determined in rat serum
samples collected during the study #FACT-TOX-108 using a sensitive, specific, accurate,
and reproducible analytical method developed by Advanced BioAnalytical Services, Inc.,
Ithaca, NY.

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

All samples were successfully analyzed within four runs. The lower limit of quantitation
was 0.05 ug/mL for PFOS. The precision of this assay (RSD) as determined from the
analysis ofquality control samples for PFOS was 4.01%. The precisionofthis assay
(RSD), as determined from the calibration standards for PFOS was <5.83%. The relative
error (RE)ofthe assay, as determined from the analysis of the quality control samples.
ranged from -7.32 to 10.1%. The REofthe assay, as determined from the analysis of

. calibration standards ranged from -5.86 to 11.0%.
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QAU STATEMENT

Periodic inspectionsofthe bioanalytical portionofstudy #FACT-TOX-108 were
conducted by the Quality Assurance Unit ofAdvanced BioAnalytical Services (ABS) for
compliance with EPA GLP regulations (40 CFR Part 792).

‘The study was inspected on the following dates:

22 June 1999; 1, 2, 7, July 1999; 12 August 1999.

Results ofthe inspection were reported to ABS Management and Project Team Leader
on:

22 June 1999; 1, 2,7, July 1999; 12 August 1999.

Resultsofthe inspections were reported to the Study Director on 12 August 1999.

Based on the inspections and the data reviewed, this report is acomplete and accurate
representationofthe data.

alHr 4 BS. Date 9
Associate Auditor
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1. INTRODUCTION

11. Study Description and Objective

. ‘The objectiveofthis study was to determine the concentrations of
perflucrooétanesulfonate (PFOS) in rat serum samples collected during the study #FACT-TOX-108, “Oral (Gavage) Cross-Fostering Studyof PFOS in Rats.” Rat serum samples
were analyzed using a liquid-liquid extraction and turbo ion spray liquid
chromatography/mass spectrometry (LC/MS) assay.

2. METHODS

21. Analytical Procedure(s)

PFOS concentrations were determined in rat serum according to the validated LC/MS
method (1). Serum samples (50 uL) were extracted bya liquid-liquid extraction
procedure using ethyl acetate 10 isolate PFOS and the internal standard (1S),
1H, 1H,2H,2H-perfluorooctane sulfonic acid (Tetra-H-PFOS) from rat serum. Following
evaporation to dryness and subsequent reconstitution, sample extracts were separated by
reversed-phase chromatography on a 2.1 x 50 mm (5 um) Betasil™ C, column
(Keystone Scientific, Inc., Bellefonte, PA) with an initial mobile phaseof 55% Eluent A
(10:90 methanol:2 mM ammonium acetate) and 43% Eluent B (90:10 methanol:2 mM
‘ammonium acetate). PFOS concentrations were determined by turbo ion spray liquid
chromatography/mass spectrometry (LC/MS) in selected ion monitoring (SIM) mode.
The negative ions monitored were:

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

Study sample concentrations were determined from a weighted (1/y?), quadratic
regressionofpeak area ratios (peak areaofPFOS/peak area of Tetra-H-PFOS) versus
nominal concentrationoften calibration standards. The nominal concentrationsofthe
calibration standards were 0.05, 0.1, 0.25, 0.5, 1, 2, 4,8, 16, and 20 pg/mL PFOS.

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

The acceptance criteria for calibration standards stipulated that the back-calculated
concentrationsofat least three-fourthsof the individual calibration standard replicates
must not deviate more than £15% from their nominal concentration (except at the LLQ).
Atleast one duplicate at the LLQ must exhibit a deviation within £20%ofthe nomingfy42.677
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concentration. The coefficientof determination (') must be 20.98. The acceptancecriteria followed are in accordance with ABS Standard Operating Procedures. .
‘The acceptance criteria for the quality control samples stipulated that at least two-thirds
ofthe individual QC sample replicates must not deviate more than 15% from their
nominal concentrations. At least one replicate at each QC concentration must exhibita
deviation within £15%.

A summaryofthe sample and assay information for study #FACT-TOX-108 is given in
Table 1.

22. AssaySite

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

23. Data Processing

The data were collected using turbo ion spray LC/MS selected ion monitoring (SIM) in
the negative ion mode. Peak areas were integrated by the PE SCIEX program MacQuan,
version 1.4, residing on a Macintosh computer. Following peak area integration, the
results tables from MacQuan were saved as text files and uploaded to the ABS file server
where a weighted (1/y’) quadratic regression was performed using the software package
Watson (v 5.3.1.01 PSS, Inc., Wayne, PA 19087). Calculations were performed on
unrounded numbers. All calibration standard and QC results were rounded to no less than
three significant figures before reporting.

3. RESULTS

31. Assay Performance

‘The performanceofthe assay for PFOS as determined from the analysisof daily quality
‘control samples is documented in Table 2. The inter-assay precision (RSD)ofquality
control samples ranged from 1.57 to 4.01% for POS. There was no marked inaccuracyin the results from these quality control samples; the relative error (RE) ranged from
13210 10.1%.

The performanceofdaily calibration curves is documented in Table 3. The inter-assayprecision (RSD)ofthe standards ranged from 1.11 to 5.83% for PFOS. There was no
marked inaccuracy in the results from these standards; the relative error (RE) ranged
between -5.86 to 11.0%.
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The slope, y-intercept, and coefficientofdetermination (¢) for each analytical run arepreseated in Table 4. The r* values ranged from 0.9954 to 0.9982 for PFOS in rat serum,
All ABS personnel assigned to analyze samples for this project were required tosuccessfully extract quality control (QC) samples and calibration standards. Results ofthe extraction were reviewed by a trained analyst against the pre-defined acceptancecriteria for this assay. Results are maintained in the study records ofABS.

32. Analytical Results for Study #FACT-TOX-108

PFOS concentrations in rat serum from Study #FACT-TOX-108 are presented in Table S.All data were rounded to no less than three significant figures before reporting in Table 5.Study samples requiring repeat analysis for Study #FACT-TOX-108 are presented inTable 6

4. SUMMARY AND CONCLUSIONS

‘The concentrationofPFOS was determined in rat serum samples collected during thestudy #FACT-TOX-108.

PFOS was isolated from serum bya liquid-liquid extraction procedure and determined byLes.

‘The qualityofthe determinations was satisfactory throughout. The LLQ was 0.05 pg/mLPFOS. The precisionofthe assay, as determined from the analysisof quality control
samples was 4.01% for PFOS.

5. DATA RETRIEVAL

The calculated concentration data from the analysisofrat serum samples for Study
#FACT-TOX-108 are maintained on file in the archivesofthe Advanced BioAnalyticalServices, Inc., Ithaca, NY in ABS Notebook 2319.

6. REFERENCES

1. Advanced BioAnalytical Services Validation Report 99VDJAOL.MLDOC.Method Validation for the QuantitationofPerfluorooctanesulfonate (PFOS) in
Rat Serum by Turbo lon Spray LC/MS. David J. Anderson, M.S. AmieJ. Prince,B.S., and Holly D. Ross, M.S. 26 August 1999.
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7. TABLES

Tablel: SummaryofSample and Assay Information for Protocol FACT-TOX-
108

Species/Matrix: RavSerum

Sample Collection and Storage Information:

Anticoagulant/Stabilizer: None
Reported Sample Collection Dates: 7 January 1999 to

29 January 1999
Dates Received at ABS: 16 June 1999
Storage TemperatureatABS: 20°C

Assay Information:
Assay Period: 22 June 1999 to

28 June 1999

Analyte: Potassium
perfluorooctanesulfonate
(PFOS)

Analytical Standard: PFOS
Lot No: 171

Source: Mm

Internal Standard: 1H,1H2H2H-
perflucrooctane sulfonic acid
(Tetra-H-PFOS)

Lot No: 59909
Source: M

Calibration Range:
Regression Method: quadratic
Weighting Factor: uy
Lower Limitof Quantitation: 0.05 pg/mL
Upper Limit of Quantitation: 20 pg/mL
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Table2:  Inter-Assay Precision and Accuracy for PFOS Quality Control .
Samples in Rat Serum for Study #FACT-TOX-108 :

PFOS Concentration (ug/ml .
RunNo.| QCI cz QC3 Qc4 =]

02 6 18 100 100
Lin 10 Dilution) (1 in 20 Dilution)

T 0.187 615 73 10 NA
0192 622 173 109 NA
0.191 622 175 110 NA :
0.182 6.14 173 108 NA

2 0.191 613 169 NA NA
0.191 591 16.8 NA NA
0.190 620 165 NA NA
0.192 619 167 NA NA

3 0.172 6.02 17.0 114 107
0174 622 16.7 nt 106
0175 5.94 17.0 110 100
0177 6.08 17.1 109 103

5 0.184 637 173 109 NA
0.187 636 175 13 NA
0.197 639 175 1 NA

0.183 633 17.1 109 NA
Mean 0.185 6.18 17.1 110 104

RSD(%)| 401 233 192 157 292
RE 132 3.04 5.00 10.1 3.97

RSD = (SD/Mean) x 100%
RE = [(Mean-Nominal)Nominal] x 100%
NA: Not Applicable.
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Tabled: Calibration Curve Statistics for the Determination of PFOS in Rat
Serum for Study #FACT-TOX-108

RunNo.|_ Quadratic Linear Tntercept Coefficient of
Coefficient (A)|Coefficient (B) © Determination (r)

T 0.000727 0.1225 0.001121 0.9959
2 -0.0005896 0.1392 0.000944 0.9982
3 -0.0006758 0.1401 0.001454 0.9959
5 -0.0004928 0.1345 0.001190 0.9954

Mean| -0.0006215 |0.1341| 0.001178 0.9964
y=AX +Bx+C, weighted 1/y*
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TableS: Concentrations of PFOS in Rat Serum Samples from Study #FACT-
TOX-108

Rar PFOS Concentration
Number (ug/ml)
18901 0.0507
18901P  <LLQ[0.0323]<(0.05)
18903 480
189037 357
18904 <LLQ[0.0462]<(0.05)
18906 <LLQ[0.0329]<(0.05)
18907 135
18907P 335
18908 241

. 18909 1.06
18910 <LLQ[0.0316]<(0.05)
18910P  <LLQ0.0382]<(0.05)
18911 0.0798
18911P 0.123
18912 <LLQ[0.0376]<(0.05)
18913 <LLQ[0.0341]<(0.05)
189137 <LLQ[0.0398]<(0.05)
18915 <LLQ[0.0221]<(0.05)
18915P  <LLQ[0.0242]<(0.05)
18917 <LLQ[0.0355]<(0.05)
18917P  <LLQ[0.0221]<(0.05)
18918 <LLQ[0.0323]<(0.05)
18918P <LLQ[0.0247)<(0.05)
18919 <LLQ[0.0340]<(0.05)
18920 1.96
18922 <LLQ0.0412]<(0.05)
18922P  <LLQ[0.0367]<(0.05)
18923 <LLQ[0.0291]<(0.05)
18923P  <LLQ0.0331]<(0.05)
18924 272
18924p 307
18926 <LLQ[0.0323]<(0.05)
18926P  <LLQ[0.0229]<(0.05)
18927 <LLQ0.0305]<(0.05)
18927P  <LLQI0.0318)<(0.05)
18929 2.40

*Rat Number with a "P" indicates a
pup sample.
<LLQ: Less than the Lower Limit of 001274
Quantitation (0.05 pg/mL)

m2s Page 13016 59ADIADI MIDOCmam SICANALYTAL
SERVICES. INC.



Table5: (Continued) Concentrations of PFOS in Rat Serum Samples from
Study #FACT-TOX-108

Rat PFOS Concentration
Number* (ug/ml)
18931 <LLQ[0.0382)<(0.05)
18931P <LLQ[0.0196]<(0.05)
18932 <LLQ[0.0399]<(0.05)

18934 125
18934P 34.1
18935 <LLQ[0.0316}<(0.05)

18935P <LLQ[0.0206}<(0.05)
18936 <LLQ[0.0302)<(0.05)
18936P <LLQ[0.0230]<(0.05)
18937 1.80
18938 <LLQ[0.0359)<(0.05)
18939 <LLQ[0.0311]<(0.05)
18939P <LLQ[0.0308]<(0.05)
18940 <LLQ[0.0330]<(0.05)
18940P <LLQ[0.0231]<(0.05)
18941 534

18942 112
18943 65.1
18943P 822 .
18946 157

18947 86.9
18948 96.1
18950 66.4
18951 724
189517 592
18952 9038
18952P 483
18953 670
18953P 538
18956 975
18956P 893
18957 69.1

18957P 932
18958 683
18958P 562
*Rat Number with a "P" indicates a
pup sample.
<LLQ: Less than the Lower Limit of
Quantitation (0.05 wg/mL) 001275
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TableS: (Continued) Concentrations of PFOS in Rat Serum Samples from
Study #FACT-TOX-108

Rat PFOS Concentration
Number* (ug/ml)
18959 592
18960 780
18960P 93.6
18961 69.1
18961P 476
18963 836
18964 856

18964P 929
18965 759

18967 742
18968 809
18969 786
18970 993
18970 969
18971 218
18972 669
189720 582
18973 819
189730 795
18974 172
18976 79
18977 124
*Rat Number with a "P" indicates a
pup sample.
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B Table: Repeat Analysis of Rat Serum Samplesfrom Study #FACT-TOX-108
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ADDENDUM SUMMARY

ADDENDUM

‘Addition of Study Director signature on the Signature Page. The signature page of
this addendum indicates acceptanceofthe original report

REASON FOR ADDENDUM

Original GLP report requires the signatureof the Study Director.
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Study Title
Analytical Laboratory Report on the Determination of the Presence and Concentration of

Perfluorooctanesulfonate (PFOS) in the Serumof Sprague-Dawley® Rats
Exposed to Potassium Perfluorooctanesulfonate via Gavage

REPORT AMENDMENT NO. 1

Amendment Date:
19 April 2000

Performing Laboratory
3M Environmental Technology & Safety Services

3M Environmental Laboratory
935 Bush Avenue

St. Paul, MN 55106

Laboratory Project Identification
ET&SS LRN-U2779

ET&SS FACT Tox-108
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FACT Tox-108
ReportAmendment No. 1

This amendment modifies the following portion(s) of the final report:

1. FiNAL REPORT:
Make the following addition to the final report text.
App:
After the final report was issued (signed and archived), it was discovered that the purity
values stated for the analytical reference material and test substance were inaccurate. These
values were based only on NMR analyses. Subsequent chemical characterization is occurringto determine the actual purityoftheses substances (PFOS Lot 171 and 217). The final report
will be amended to detail the analytical results using the purity values from the certificates ofanalysis when they are issued for PFOS Lot 171 and 217.
REASON:
‘To describe the changes that will be made to the final report when the certificateofanalysis
is issued for PFOS Lot 171 and 217.

2. FiNAL REPORT:
Make the following addition to the exceptions lst in the Statementof Compliance section.
AMEND 70 READ:

* The purity and stabilityofthe test substance and analytical reference material are
unknown and was not determined prior to the initiationofthis study.

REASON:
‘The Statementof Compliance section was incomplete.

3. FINAL REPORT:
‘The purityofthe test substance is 99.28% (Lot 217), and analytical reference material is
99.49% (Lot 171) as listed in Table 2.
AMEND TO READ:
‘The purityofthe test substance and analytical reference material listed in Table 2 is
unknown.
REASON:
The purity values stated for the test substance and analytical reference material listedin Table
2 are incorrect.
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