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STUDY ID: 9921.7

Southern Research Institute
2000 Ninth Avenue South

P.O. Box 55537
Birmingham, AL 35255.5537

000090



Study 99217
Page 20f7

SUMMARY

The percent protein bindingoffour perfluoronated compoundsi seve different human-derivedplasma protein fractions was determined. Additionally, protin bindingforthe same pouoniboutds wis measuredin rat, monkeyandhuman plasma at five differen concentrations. Eachoe iets was incubated for 1S minutes at 37°C in each plasma protein fraction or plasmasample.‘Zhe proteip bound test article was separated from the non-bound tet article by ulsplmnasusingCentrifree® filtration devices with a nominal molecular ‘weight (NMW) cutoffof30,000 daltons,heeluent from the ulraiiration was analyzedfoest article concentration relative ts casstandard.
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1. OBJECTIVE

The objective ofthis study was to determine the percent of protein binding for each test article inhuman, rat, and monkey plasma as well as various human-derived plasma protein fractions

2. SAFETY

All necessary procedures to ensure the safety ofthe analysts were based on information contained iathe Material Safety and Data Sheets (MSDS), provided by the sponsor for the test articles usedthis study. Procedures outlined in SOP 2-29-3 for handling human and primate plasma a6 well sothe human-derived plasma protein fractions were also followed.

3. COMPLIANCE

This work was performed using various previously validated analytical methods (3548, 3606, 3607). While this work was not audited in compliance with GLP regulations, it was‘performed in the spiritofthe regulations using calibrated and validated instrumentation,
4. EXPERIMENTAL

4.1 Analytical Procedures

Individual aqueous solutionsofeach human derived plasma protein fraction were preparedat two concentrations as indicated in the table below:

Prepared PreparedPhysiological Plasma Protein Plasma ProteinPlasma ‘Plasma Protein Concentration ConcentrationProteinFraction {10%Physiological) (100% Physiological)= ElGaima-Globulin 965-2515mg/100mL 196mg/100mL 1768mg/100mLAlpha-Globulin 507-1037mg/100mL. 136 mg/100mL 1212 mg/100mLFibrinogen 200-600 mg/100mL 38mg/100mL 408 mg/100mLAlpha-2-Macroglobulin 150-420 mg/100 mL 67 mg/100 mL 200 mg/100 mLTransferrin 200-320 mg/100 mL 42mg/100 mL 297 mg/100 mlBeta-Lipoproteins 280-440 mg/100mL 20mg/100mL 200mg/100mL

Stock solutions of each test article were separately spiked into the plasma protein factionsor 2 control plasma matrix to produce a final concentration of 10 pghml. The resultingmixture was vortexed for | minute and incubated at 37 °C for 15 minutes. Upon completionofthe incubation, each sample was again vortexed for 1 minute and placed into a Centrifieeultrafiltzation device (NMWcutoff = 30,000 daltons) and centrifuged at 2000 x g for 30minutes. The ultrafiltrate was analyzed to determine the amountofunbound test article
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42 Results

‘Theresultsofallofthe analysesarepresentedaspercentboundtestarticleinTable II atthe endofthe report.

5.0 Conclusion

The protein bindingof four perfluoronated compounds was evaluated in seven separate human-derived plasma protein fractions at two different protein fraction concentrations (Table1 and I.Additionally, protein binding for the same four compounds was evaluated in rat, human, and‘monkeyplasma at 5 differentconcentrations(Table ILI. The datainTable I andITshowsthatalbuminisbyfarthelargestsingleprotein binderforthreeofthefourcompounds testedatbothconcentrations. The fourth compound, PFOS, was found to be highly bound by both albumin andbeta-lipoproteins. The protein binding experiments for the rat, human, and monkey plasma showveryhigh levelsofbinding at all concentrations tested and no evidenceofsaturation.
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Table I
Percent Binding to Human Plasma Protein Fractions (~10% Physiological Conc.)

Albumin| Gamma-| Alpha-| Fibrinogen| Alpha2- | Transferin| Beta:
Globulin| Globulin Macroglobulin Lipoproteins.

Fess 50 Te or— 7] -[BEES[75005 | 150|336|156 | 50 | 25[PROS1990 1765 | 499| «01 | 125 75] 90.1[PROC| 964| 35 | 285|54 | 75 | To | Tos

Table I
Percent Binding to Human Plasma Protein Fractions (100% Physiological Conc)

Albumin| Gamma-| Alpha- Fibrinogen ‘Alpha-2- Transferrin Beta-Globulin| Globulin Macroglobulin Lipoproteinsel TT1[BEES1 5%5 [7261| 157| <o1| <0 | 6a| @i[EROS1998 T7241| 504| <o1| <01 | =of| 55%[PROC 957 1750 711.0| <o0 <1 21 396

TableI
% Protein Binding to Rat, Human and Monkey Plasma

[NominalTTperuorabeuanesuifonsie| fPecliuorooctanecarboxalate
1 Ol dlcldlFT joo{=o 100|=io6 | ou |=o=o|=os~]
Fe seo 500 |100[997[599 995| “swe |994 | 995]2s TTToor| ws[999][95517999 7909|576 | 995 | 06|Le 1 ona 05 99a[900 1565{995| 375 s95[304]

% Binding Vales reported as 10" reflec nonquaniale amount ofst etlnhpla waterBQL < 6.25 gf.
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ANALYTICAL METHOD

Method No.: BACG-3548

Title: DeterniaationofPerfuorooctanecarboalate in Monkey Serum and Urine: SamplePreparation and Aulysis by HPLC Mass Spectrometry/Mass Spectrometry(HPLC/MS/MS)
—_———e
10 PRINCIPLE

Serumor urinesamplesareobtainedfromcynomolgusmonkeystreatedwithPerfluorooctanecarboralite (PFOC). The serum or urine (c.g., 0.5 mL) containing(PROC) is fortified with an internal standard (1S), perfluorohexanesulfonate (PFHS)Thesamplesarethenmixedwithanion-pairingreagent, bufferand water,followedby extraction with ethyl acetate. The ethyl acetate layer is removed, evaporated 10dryness, reconstitutedin 95%methanolcontaining 1.5 %formicacid,5%SmMammonium acetate, filtered,and transferred toautosampler vials,andanalyzedbyHPLCMassSpectrometry/MassSpectrometry(HPLC/MS/MS).Therangeofrelizbleresultsextendsfromabout20to 100,000ng/mL ofPFOCinserumandfrom10 to 500ng/mL in urine. Samples containing PFOC at concentrations greater than 100,000ng/mLmaybediluted withcontrolblank matrixsothattheconcentrationofPFOCwill bewithinthe range of reliable results prior to analysis,
ThemassspectrometryofPROC andPFHSisaccomplishedinthenegativeionmode.Thefonspraysourcevoltageissetat -2000voltsWhichisloweaoughto greatlyreducetheformationofotherpotentially interferingions extracted fromthematrix.Inordertomaximize sensitivity, thismethodisbasedonmixedreaction monitoring‘ofthe negative fragment ion (M-COOH)' for PROC.
CAUTION: Since primates may carry a number ofzoonoses, al unreserved tissues,Includingblood,plasmaandserum,aretobeconsideredasbiohazardsandhandledith universal precautions. Refer to SOP number SRI 2-5-5 for a description ofsafety procedures to be used when handling unpreserved primate tissue.

20 REAGENTS AND SOLUTIONS

‘The listed reagents or their equivalents may be used.
21 Neat Reagents
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ANALYTICAL METHOD

Method No.: BACG-3548

Title: DeterminationofPerfluorooctanecarboralate in MonkeySerum and Urine: SamplePreparation and Analysis by HPLC Mass Spectrometry/Mass Spectrometry(HPLC/MS/MS)
-_—m

211 ar, deionized and organic free (from in-house purification system; e.g, Ingalls

212 Methanol, HPLC grade

2.13 Perfluorooctanccarboxalate (analyte), as provided by the client
214 Perfluorohexanesulfonate (internal standard), 97%
2.15 Ammonium acetate, HPLC grade

21.6 Blank control monkey serum .
2.17 Sodium Carbonate, Certified ACS Grade or equivalent
2.18 Sodium Bicarbonate, Certified ACSGradeor equivalent
2.19 Ethyl Acetate, HPLC grade

2.110 Tetrabutylammonium Hydrogen Sulfate

2.111 Sodium Hydroxide 50% solution, Certified grade or equivalent
2.12 Blank control monkey urine

2113 Formic Acid

22 Prepared Solutions

Appropriate changes in the solutions may be made at the discretionofthe analyst
221 5mMAmmoniumacetateinorganicfreewater
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ANALYTICAL METHOD

Method No.: BACG-3548

Title: DeterminationofPerfluorooctanecarboralaeinMoukeySerumaadUrine:SamplePreparation and Analysis by HPLC Mass Spectrometry/Mass Spectrometry(HPLC/MS/MS)
—_—mmm———
22.1.1 For example, 0 prepare 4 liters, measure out ammonium acetate (e.5., 1.542 g) and24dinorganic-freewate (eg. 4 L).Mix well and ite throughHPLCmobilephasefiltration apparatus.

222 TBA lon-Pairing Solution (0.5 M tetrabutylammonium hydroxide)
222.1 For example, to prepare 25 mL, dissolve 4.24g of tetrabutylammonium hydrogensulfate in deionized water and adjustthepH to 10 with 50% NaOH solution.Note: a more dilute solution of NaOHin water may be used toeffect smaller pHadjustments.

223 Carbonate/Bicarbonate Buffer Solution
223.1 For example,toprepare 100 mL, dissolve approximately 2.65 gofsodium carbonateand approximately 2.10gofsodium bicarbonate in 100mL of deionized water, Mix.well to ensure complete dissolution.
3.0 INSTRUMENTS, MATERIALS, AND APPARATUS

The following or their equivalents may be used.
31 HPLC pump(s), autosampler, and triple quadrupole mass spectrometer
32 Auosampler vials with inserts

33 Vortex mixers (e.g. touch mixer and IKA-Vibirax © platform mixer)
34 Solveaconceatration apparatus (.g., Zymark Turbo-Vap ® with source of nitrogen)
3.5 HPLC mobile phase filtration apparatus

36 Filters for HPLC mobile phase filtration apparatus (.g.. Nylon-66, 0.20 uz)
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ANALYTICAL METHOD

MethodNo.: BACG-3548

Title: Determination of PerfuorooctanscarboxalateinMonkey Serum and Urine: SamplePreparation and Aualysis by HPLC Mass Spectrometry/Mass Spectrometry(HPLC/MS/MS)
_—_—me37 Analytical balance

38 Volumetricflasks (e.g., 10and25mL)
39 Disposable Pasteur pipets
310 Micropipettor(s) with tips
3.41 Culture tubes with teflon-lined caps
312 Centrifuge

313 Assorted glassware and syringes
3.14 Culture tubes (vials) for use with solvent-concentration apparatus
3.15 1m Plastic syringes with 0.2 um PVDF syringefilters
3.16 Variable speed horizontal platform shaker
317 pHmeter

40 PREPARATION OF STOCKS AND WORKING STOCKS
Appropriate changes in the concentrations of the solutions may be made at thediscretion of the analyst. Actual dilutions will be documented on the preparationsheets.

41 Main Stock Solution of PFOC ~1000 g/mL,
411 Prepare an ~1000 ug/ml. solutionof PROC in deionized organic-free water (c.5.,accurately weighabout 10mg PFOCinto a 10-mLvolumetricflask). Adddeioniaedorganicfree water odissolve. Dietothemark. Alternatively, weighthecompound
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ANALYTICAL METHOD

Method No.: BACG-3548

Title: ‘DeterminationofPerfluorooctanecarboralate in Monkey Serum and Urine: SamplePreparation and Aualysis by HPLC Mass Spectrometry/Mass Spectrometry(HPLC/MS/MS)
_——mm——

intoan appropriatevessel (e.g., culturetube)andadd 10mLofdeionizedorganic-freewater. Mix well. Transfer the solution to a clean vessel if desired.
42 Stock Solution of Internal Standard (PFE), ~200 g/mL
421 Prepare an ~200 pg/ml. solution of PFHS in deionized organic-free water (c.g,accuratelyweigh about 10mginto a S0-mLvolumetric flask). Adddeionizedorgaats.free water to dissolve and dilute to the mark with deionized organic-free water,Alternatively,weighthecompoundinto aa appropriatevessel (e.g.,culturetube)and.2dd50mLofdeionizedorganic-freewater.Mixwell. Transferthesolutiontoacleanvesselif desired.

43 Spiking solutionofInternal Standard (PFHS), ~ S0ug/mL
43.1 Preparean ~50 g/m.solutionof PFE indeionized organic- freewaterbypipetting2mLofthe200 g/mLsolution into aculturetubeandadd 6mLofdeionizedwater.Mix well

44 Working Stock Solutions of PROC

44.1 To prepare working stock solutions, make the proper dilutions as shown in thefollowing table. Prepare in 10-mL volumetric flasks orotherappropriate glassware.Ifdesired a modifieddilutionschemecanbeusedanddocumented in the studyrecords.

‘Working Stock Level
(WSL) Volume of PFOC solution | Final Volume inApproximate Concentration deionized organic
(ng/mL) free water (mL)

Sloe |]
smiofswugml| 10 |
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ANALYTICAL METHOD

Method No.: BACG-3548

Title: Determination of Perfluorooctanecarboxalate in Monkey Serum and Urine:SamplePreparation and Analysis by HPLC Mass Spectrometry/Mass Spectrometry
(HPLC/MS/MS) *_
om Tommi
he mamma|e]om Toramomereo][ow orosomaws]0]iow eoromsoweea|0 |owomovies]o]oo snoop0]

4.42 Summary of concentrationsofserum standards:

Volume and Spike Conc. ‘Approximate
‘Standard Concentration of
Level PFOC in serum
— _ (ng/mL)

[To[smo,pm | moo]
To [wsmomomn] so|[= 1wuotmonuyar| om]
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ANALYTICAL METHOD

Method No.: BACG-3548

Title: Determination ofPerfluorooctanecarboxalateinMonkey Serum and Urine:SamplePreparation and Analysis by HPLC Mass Spectrometry/Mass Spectrometry(HPLC/MS/MS)

_—

[oe [owosooomm]smo |TEER
[+ [asiomn|10|
[o[wmosasma| sw |
[x [oaosoomwer |aw|
[+[omosoomwe| w |
Lv[odozsome| 0 |
[~[omormmn| 2 |
[0[wmosmwomwm| 0 |
Lr [Tomoasomm|5]

5.0 PREPARATION OF SPIKED STANDARDS AND BLANKS

Appropriate changes in the concentrations of the solutions may be made at thediscretion of the analyst.

5.1 Multiple (e.g.,aboutthree) setsofmatrix standards and amatrixblank (blank +15)are analyzedwitheachsetofunknown samples. Amatrix double ‘blank (blank-1S)‘mayalso be analyzed if desired.

52 Intoindividual ~20-mLculturetubes,pipetblankmatrix (e.g.,0.5mL).Pipetin theappropriatevolumeasdescribedinthe tableaboveforeachstandard. Forthe blanks,pipet 10 uL of organic-free water insteadof theworkingstocksolution. Add the 10 ul
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ANALYTICAL METHOD

Method No.: BACG-3548

Title: Determination of Perfluorooctanecarboxalate in Monkey Serum and Urine: SamplePreparation and Analysis by HPLC Mass Spectrometry/Mass Spectrometry(HPLC/MS/MS)
_—_——

ofinternal standard stock (~50 pg/mL) to cach tubeexceptthe blank-IS (pipet 10 pLoforganic-free water instead) and vortex for ~5 seconds.
53 To cach twbe add500uLofthe TBAion-pairing solution, 1 mLofcarbonate/bicarbonate buffer, and 1 mL ofdeionized organicfreewater. Vortex eachtube for about 5 seconds.

54 Add 2.5 ml.ofethylacetateandextracton horizontal mixerfor 1 hourat a lowspeedsetting.

55 Remove thetubefromtheshakerandplacein acentrifuge(e.g.,2500rpm)forabout5 minutes.

56 ‘Takeoffthetop ethyl acetate layer andputitinto a cleantubeandevaporatetodryness (e.g., ~ 50minutesintheTurbo-Vap )with agentlestreamofnitrogenand‘moderate heat (e.g., 50°C).

57 Reconstitute the residue in 500 uL of 5% 5 mM ammonium acetate: 95% methanolcontaining 1.5%formicacidandvortexbriefly to mix.Filter the samplesthrough 0.24am PVDF or Nylon syringe filters into autosampler vials.
60 PREPARATION OF SAMPLES

61 Allow each serum sample to thaw to room temperature. Vortex each sample briefly,but vigorously. Pipet an aliquot ofeach sample (c.g., 0.5 mL) into individual ~20-mL culture tubes. If necessary, dilute an aliquotofany samplewithblank matrix sothat the expected concentration of the test article being analyzed will fall within theconcentration range of the standard curve. Add 10 uLofinternal standard stock (~50 g/mL) to each tube and vortex for a coupleof seconds.
62 To cach tube add 500 uL of the TBA ion-peiring solution, 1 mL ofcarbonate/bicarbonate buffer, and 1 mLofdeionized organic free water. Vortex eachtube for about 5 seconds.
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ANALYTICAL METHOD

Method No.: BACG-3548

Title: Determination of Perflucrooctanecarboralae in Monkey Serum and Urine: SamplePreparation and Analysis by HPLC Mass Spectrometry/Mass Spectrometry(HPLC/MS/MS)
—_—

63 Add2.5mLofethyl acetateandextractonhorizontal mixerfor 1houratalowspeed.setting.

64 Removethetubefromtheshakerandplacein acentrifuge (e.g,,2500rpm)forabout5 minutes.

65 Take off the top ethyl acetate layer and put it into a clean tube and evaporate todryness (e.g., ~ 50minutesintheTurbo-Vap%)with a geatlestreamof nitrogenand‘moderate heat (e.g. 50 °C).

66 Reconstiute the residuein500uL of5% 5mMammonium acetate: 95% methanolcontaining 1.5%formicacid andvortexbrieflytomix. Filterthesamples through 0.24am PVDF or Nylon syringe filers into autosampler vials. Cap vials for analysis,
7.0 ANALYSIS BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHYMASS SPECTROMETRY/MASS SPECTROMETRY (HPLC/MS/MS)
71 Conditions are to be optimizedifnecessary.

7.1.1 HPLCConditions

Analytical Column: Keystone Scientific Aquasil C18, 150 mm x 2 mm ID, orequivalent

Guard Column: Keystone Aquasil C18 10 mm x 2 mmElution Flow rate: 400 uL/min.
Injection volume 3uL
Mobile phase: A: SmM ammonium acetate buffer

B: 1.5% formic acid in methanol

GradientProfile: 0-0.5min. 50%A:50%B
0.5-7.5min. 10% A : 90% B lineargradient
7.58min.  10%A : 90% B stepgradient
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ANALYTICAL METHOD

Method No.: BACG-3548

Tide: Determination of Perfluorooctanccarboxalate in Monkey Serum and Urine: SamplePreparation and Analysis by HPLC Mass Spectrometry/Mass Spectrometry(HPLC/MS/MS)
—_—m ee

81lmin.  S0%A:S0%B
‘Temperature: Ambient

7.12 PE Sciex API 3000 Triple Quadrupole Mass Spectrometer ConditionsSoftware: PE Sciex TurboQuan

TurboionSpraySource
Note: Values listed under “MS/MS Acquisition Conditions” override parameters inthis table. .

Auxiliary Gas Air (e.g,Grade0.1) at 85poundspersquareinch

‘Parameter Value
s a0
xe o
= “w
on x
mo 2
© s
El ‘
st 0
so ‘

0
0 »
sn “
so 2
oe 0
ca 1
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ANALYTICAL METHOD

Method No.: BACG-3548

Title: Determination of Perfluorooctanccarboxalate in Monkey Serum and Urine: SamplePreparation and Analysis by HPLC Mass Spectrometry/Mass Spectrometry(HPLC/MS/MS)
_—_—mmm—

‘Patameter Value
a i
an ‘
oo s
a o
wo '
vou o
ve o

—— i
Sean type: MRM

Polarity Negative
Acquisition mode: Profile
Pause time: 5 milliseconds

Masses requested:
soc:
Qian) Quien DaiTieas En =
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moky @ °ios a 2

000107



Page 120f 13
ANALYTICAL METHOD

Method No.: BACG-3548

Title: Determination of PerfluorooctanecarboxalateinMonkey Serum and Urine: SamplePreparation and Analysis by HPLC Mass Spectrometry/Mass Spectrometry(HPLC/MS/MS)
——meee

80 CALCULATIONS

81 At the end of the analytical run, review each chromatogram to ensure the reteationtime,peakshape,andpeakheightandpeakareadeterminationofthetestarticleandtheISareacceptable.Thedatamaybesmoothedasappropriate. Forquantitation,usethe ion profilesatthe following mass-to-charge ratios:

Analyte IonProfilePFOC 4129103689PFHS 3989103989

82 Plot the peak area response of PFOC divided by the peak area response of the IS(PFHS) from all standards versus the concentrationofthe test article inthestandards,Altematively, thepeakheightsmaybeusedinsteadofpeakareas. Obtainthebestcurvefitofthedata (c.g., quadratic fit weighted with 1/concentrationofthe test article or aquadratic it). Note:Thebestcurve fitmaybedependentontherangeofthestandardcurveanditmaybe necessaryto havemorethanonestandard curveforvariousconcentration ranges using the following:

y=ad+bx+c

whete y= Peakheightresponse ofPFOCdividedbypeakheightresponseofthe IS (PFHS) in standards.
x = Concentration of the PFOCinstandards.a,b,c = Constants derived from the regression analysis.

8:3 Using the standard curve, calculate the level of PFHC in each unknown sample.Correct the results of samples for any dilutions.
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ANALYTICAL METHOD

Method No.: BACG-3548

Title: Determination of Perfluorooctanecarboxalate in Monkey Serum and Urine: Sample
Preparation and Analysis by HPLC Mass Spectrometry/Mass Spectrometry
(HPLC/MS/MS)

-_
NOTE: Due to unresolvable interferences with the test article and/orinternal

standardfromthematrix, external standardquantitationmaybeusedatthe
discretionofthe supervising mass spectrometrist.

9.0 ACCEPTANCE AND REJECTIONCRITERIA

9.1 Refer to SOP SRI 91-3 for acceptance/rejection criteria except acceptable accuracy for
standards is 80-120% of theoretical.

10.0 REPORTING

10.1 Results of all analyses are tabulated, and the raw data, original chromatograms, andreports are to be filed in the appropriate study file.

Greg6ryS. Gorman, Ph.D.,StaffChemist Date
Bioanalytical Chemistry Group

Approved by: daoApee
sD. Jol IS, MBA, Manager Date
lytical ‘mistry Group
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ANALYTICAL METHOD

Method No: BACG-3606

Tite: DeterminationofPerfluorohexanesulfonate in Morkey Serum and Urine: SamplePreparation and Analysis by HPLC Mass SpectrometryMass Spectrometry(HPLC/MS/MS)
————

10 PRINCIPLE

Serum or urine samples are obtained from cynomolgus monkeys treated withPerflurohexanesulfonate(PFE).Theserumofurine(cg,0.5mL)containing(PFS)is fortified with an internal standard (IS), Perfluoroocianccarboxalate (PFOC). Thesamples are thenmixedwithan ion-pairingreagent, bufferandwater,followedbyextractionwithethylacetate. Theethylacetatelayer i removed,evaporated to dryness,reconstituted in 95% methanol containing 1.5 % formic acid, 5 % SmM ammoniumacetate,filtered, and transferredtoautosampler vials,andanalyzedbyHPLC Mass‘Spectrometry/Mass Spectrometry (HPLC/MS/MS). The rangeofreliable results extendsfrom about 5t0 20,000ng/mLof PFHSinserumandfrom10to500ng/mLin urine.Samples containing PFHS at concentrations greater than 20,000 ng/mL may be diluted‘withcontrolblank matrixsotha theconcentration of PFHSwill be withinthe angeofreliable results prior to analysis.

Themassspectrometryof PFHSand PFOCisaccomplished in the negative ion mode.Theionspraysourcevoltageissetat - 200volts whichislowenoughtogreatlyreducethe formation ofother potentially interfering ionsextracted fromthematrix.
CAUTION: Since primatesmaycarry a numberofzoonoses, all unpreserved tissues,includingblood,plasmaand serum, aretobeconsideredasbiohazards andhandledwituniversal precautions. Refer to SOP number SRI 2-5-5 for a description ofsafetyprocedures to be used when handling unpreserved primate tissue.

20 REAGENTS AND SOLUTIONS

Thelistedreagentsortheir equivalents maybeused.
21 Neat Reagents

211 Water, deionizedandorgani fre (fromin-house purificationsystens;e.g, Ingalls 210N)
212 Methanol, HPLC grade
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ANALYTICAL METHOD

Method No.: BACG-3606

Title: DeterminationofPerfluorohexanesulfonate in Monkey Serum and Urine: SamplePreparation and Analysis by HPLC Mass SpectrometryMass Spectrometry(HPLC/MS/MS)
_—m—m———————————————

213 Perfluorohexanesulfonate (analyte), as providedbythe client
214 Perfluorooctanccarboxalate (intemal standard), 97%
215 Ammonium acetate, HPLC grade

216 Blankcontrolmonkeyserum

217 Sodium Carbonate, Certified ACS Grade or equivalent

218 Sodium Bicarbonate,Certified ACSGradeorequivalent
219 Ethyl Acetate, HPLC grade

2110 Tetrabutylammonium Hydrogen Sulfate, Aldrich 97%
2111 Sodium Hydroxide 50% solution, Certified grade or equivalent
2112 Blankcontrolmonkeyurine

2113 Formic Acid, 88%

22 Prepared Solutions

Appropriste changes in the solutions may be made at th discretionofthe analyst
221 5mMAmmoniumacetateinorganic freewater

2211 Forexample,toprepare 4liters,measureoutammoniumacetate (e.g, 1.542 g) andaddin organic-free water (e.g, 4 1). Mix well and filer through HPLC mobile phasefiltration apparatus.

222 TBA lon-Pairing Solution (0.5 M tetrabutylammonium hydroxide)
. 000111
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ANALYTICAL METHOD

Method No.: BACG-3606

Title: DeterminationofPerfluorohexanesulfonate in Monkey Serum and Urine: SamplePreparation and Analysis by HPLC Mass SpectrometryMass Spectrometry
(HPLC/MS/MS)
_—mmm—

222.1 For example, to prepare 25 mL, dissolve approximately 4.24 goftetrabutylammonium
hydrogen sulfate in deionized water and adjust thepH to 10 with 50% NaOH solution.Note: a more dilate solution of NaOH in water may be used toeffect smaller pHadjustments.

223 Carbonate/Bicarbonate Buffer Solution for Serum (0.25M/0.25M)

223.1 For example, to prepare 100 mL, dissolve approximately 2.65 g ofsodium carbonate andapproximately2.10gofsodium bicarbonatein 100mLofdeionizedwater.Mixwell toensure complete dissolution.

224 Carbonate/Bicarbonate Buffer Solution for Urine (1.0M/1.0M)

2241 For example, to prepare 100 mL, dissolve approximately 10.6gofsodium carbonate andapproximately8.4 gofsodium bicarbonatein 100mLofdeionizedwater. Mix well toensure complete dissolution.

30 INSTRUMENTS, MATERIALS, AND APPARATUS

The following or their equivalentsmaybe used.

31 HPLC pump(s), autosampler, and triple quadrupole mass spectrometer
32 Autosampler vials with inserts

33 Vortex mixers (e.g, touch mixer and IKA-Vibrax ® platform mixer)
34 Solvent-concentration apparatus (e.g., Zymark Turbo-Vap ® with sourceofnitrogen)
35 HPLCmobile phasefiltration apparatus

36 Filters for HPLC mobile phase filtration apparatus (c.g, Nylon-66, 0.20 um)
000112
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Method No.: BACG-3606

Title: ‘Determination of Perfluorohexanesulfonate in Monkey Serum and Urine: SamplePreparation and Analysis by HPLC Mass Spectrometry/Mass Spectrometry(HPLC/MS/MS)
—_——

37 Analytical balance

38 Volumetric flasks (.g., 10 and 25 mL)

39 Disposable Pasteur pipettes

310 Micropipettor(s) with tips

3.1 Culturetubes with teflon-linedcaps .
312 Cemifuge

313 Assorted glassware and syringes

3.14 Culture tubes (vials) for use with solvent-concentration apparatus
315 1m Plasticsyringeswith 0.2 pm PVDFsyringe filters
316 Variablespeedhorizontal platform shaker

317 pHumeter

40 PREPARATION OF STOCKS AND WORKING STOCKS
Appropriatechangesintheconcentrationsofthesolutionsmaybemadeatthediscretionofthe analyst. Actual dilutions wil be documented on the preparation sheets,41 Main Stock SolutionofPFHS ~1000 pg/mL.

#411 Prepare an ~1000 pg/mL solution of PFHS in deionized organic-free water (e.g,accurately weigh about 10mgPFHS into a 10-mL volumetric flask). Add deionizedorganic-free watertodissolve.Dilutetothemark. Altemativly, weigh the compound
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intoanappropriate vessel (e.g. culture tube) and add 10 mLofdeionized organic-freewater. Mix well. Transfer the solution toa clean vesselifdesired.

42 Stock SolutionofInternal Standard (PROC), ~200 pg/mL,
421 Prepare an ~200pg/mL solutionof PFOC in deionized organic-free water e.g, accurately‘weigh about 10mginto a S0-mL volumetric flask). Add deionized organic.free watertodissolveanddilutetothemarkwithdeionizedorganic-freewater.Alteratively, weighthe compound into a an appropriate vessel (e.g., culture tube) and add 50 mL ofdeionized organic-free water. Mix well. Transfer the solution to a clean vessel ifdesired.

43 ‘Spiking solution of Internal Standard (PFOC), ~ S0pg/mL

43.1 Prepare an ~ 50 g/mL solution of PFOC in deionized organic- free water by pipetting2mLofthe200 pg/mL solutionintoaculture tube andadd 6mLofdeionized water.Mix well.

44 ‘Working Stock Solutionsof PFHS

44.1 Toprepareworkingstocksolutions,maketheproperdilutions as showninthefollowingtable. Prepare in 10-mL volumetric flasks or other appropriate glassware. Ifdesired a‘modifieddilutionschemecanbeusedanddocumentedinthestudyrecords.
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FEEome [ey
‘Approximate Concentration ‘Volume ofPFHS solution Final Volume in

(ng/mL) deionizedorganic
free water (mL)

oo ooo ow]om cmon|e]ow rmmmam|]
amwas|]eo mawewa| o]ow wwamommma|]sosmmogmen|0][smog0][cmos0]solsmormommo |]

000115



Page Tof 14

ANALYTICAL METHOD

Method No.: BACG-3606

Title: Determination of ‘Perfluorohexanesulfonate in Monkey Serum and Urine:SamplePreparation and Analysis by HPLC Mass SpectrometryMass Spectrometry(HPLC/MS/MS)mes
442 Summaryofconcentrationsofserum standards:

Volume and Spike Conc. Approximate
Standard ‘Concentration of
Level 'PFHS in serum
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50 PREPARATION OF SPIKED STANDARDS AND BLANKS
Appropriatechangesintheconcentrations ofthesolutionsmaybemadea thediscretionofthe analyst.

51 Multiple (eg. aboutthree) sets ofmatrixstandardsand amatrix blank (blank+IS)areanalyzed with each set ofunknowm samples. A matrixdoubleblaak(blankIS) may alsobe analyzedifdesired.

52 Into individual ~20-m culture tubes, pipet blank matrix (e.g, 0.5 mL). Pipet in theappropriate volume as described in the table above for each standard. For the blanks,pipet 10 kL. oforganic.freewate insteadofthe working stock solution.Addthe 10 I.ofintemalstandard stock (~50 ug/ml)toeachtube exceptthe blankIS (pipet 10 oforganic-free water instead) and vortexfor~5 seconds.
53 Forserum samplesaddtho followingtoeachtube: 500 Lof the TBAion-pairingsolution, 1 mLof0.25M/0.25M carbonate/bicarbonate buffer, and 1 mLofdeionizey.organic free water. Vortex each tube for about § seconds. For urine samples add thefollowing to each tube 1 mL of TBA ion-pairing solution, 1 mL of 1.0M/1.0M‘carbonate/bicarbonatebufferand 1mLofdeionizedwater. Vortex eachtubeforabout5 seconds.

54 Add2.5mLofethylacetateand extractonhorizontalmixerfor |hourat a low speedsetting.

55 Removethetubefomtheshakerandplacein acentrifuge (e.g, 2500rpm) for about5‘minutes.

56 Removethetopethylacetate layerandputtinto aclean tubeand evaporatetodryness(8,~ 50 minutes in the Turbo-Vap ®) with a gentle streamofnitrogen and moderateheat (e.g., 50°C).
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57 Reconstitute the residue in 500 kL of 5% 5 mM ammonium acetate: 95% methanolcontaining 1.5% formic acid andvortexbrieflyto mix. Filterthe samples through 0.2umPVDForNylonsyringefilters intoautosamplervials.
60 PREPARATION OF SAMPLES

61 Alloweachserumsampletothawtoroom temperature. Vortex eachsamplebriefly,butvigorously. Pipetanaliquot of eachsample (e.g, 0.5mL)into individual ~20-mLculturetubes. If necessary,dilutean aliquotofanysamplewith blank matrix so that the‘expectedconcentration ofthe testarticlebeinganalyzedwill fallwithinthe concentrationrangeofthe standardcurve. Add 10pLofinternal standardstock (~ 50pg/mL)toeachtube and vortexfor acoupleof seconds.

62 For serum samples add the following to cach tube: 500 iLofthe TBA fon-pairingsolution, 1 mLof 0.25M/0.25M carbonate/bicarbonate buffer, and 1 mLofdeionizedorganicfrocwater. Vortexeachtubeforabout 5 seconds. For urine samplesaddthefollowing to each tube 1 mL of TBA ion-pairing solution, 1 mL of 1.0M/1.0Mcarbonate/bicarbonatebuffer and 1mLofdeionized water. Vortex each tube for aboutS seconds. :

63 Add2.5mLofethyl acetateandextract on horizontal mixer for1 hour at a low speedsetting.

64 Removethetubefromtheshakerandplace in acentrifuge (e.g. 2500 rpm)for about§‘minutes.

65 Removethetopethylacetatelayerandput itito acleantubeand evaporatetodryness(e.g,~ 50minutes in the Turbo-Vap ®) with agentlestreamofnitrogen andmoderateheat (e.g, 50°C).

66 Reconsttute the residue in 500 uL of 5% 5 mM ammonium acetate: 95% methanclcontaining 1.5% formic acidandvortex brieflyto mix. Filter the samples through 021m PVDForNylonsyringe filters into autosampler vials. Cap vials for analysis.
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70 ANALYSIS BYHIGH PERFORMANCE LIQUID CHROMATOGRAPHY MASSSPECTROMETRY/MASS SPECTROMETRY (HPLC/MS/MS)
71 Conditionsaretobeoptimized ifnecessary.

7.11 HPLCConditions

Analytical Column: Keystone ScientificAquasil C18, 150mm x 2mmID,orequivalent
Guard Column: Keystone Aquasil C18 10mmx2mmElution Flow rate: 600 pL/min.
Injection volume: suL
Mobile phase: A: SmM ammonium acetate buffer

B:1.5% formicacidinmethanol

Gradient Profile: 0-3min.  S50%A:S50%B
3-5min.  20%A:80%Blineargradient
S-8min.  10%A:90%Bstepgradient
8-10min.  SO%A : SO%Bstep gradientTemperature: Ambient

7.12 PESciexAPI3000 Triple QuadrupoleMass Spectrometer Conditions
Software: PE Sciex TurboQuan

TurboionSpray Source
Note: Values listed under “MS/MS Acquisition Conditions” override parameters in thistable.

AuxiliaryGas: Air (e.g., Grade 0.1) at 85poundspersquareinch

Parameter Value

3 2000
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Parameter Value
Ne 0
TEM 450

OR -20

RNG “120
Qo 10

Q1 1
ST 15

RO1 11

Q2 20

RrOZ 50
ST3 60

RO3 52

DF 250

EM 1800
NEB 15 :

cur 6
CAD 5

QE 0
POL 1

vem ’ 000120
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Parameter Value
PE 0

Scan type: MRM
Polarity: Negative
Acquisition mode: Profile
Pause time: S milliseconds

Masses requested:

prs:
OLMass(unm) Mes) DuellTieng)989 3989 20

PFOC(S)
OLMas (unm) QMass(ems) Du Time(s)29 3689 20

Dame Sar SmRO2 3s 35
13 I r

R03 7 3
© 18 18
1 I] 1»
st 2 2
ROI 1 1
1 2 2
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80 CALCULATIONS

81 Attheendoftheanalytical un,revieweachchromatogramtoensureth retention time,peakshape,andpeak heightandpeak areadetermination ofthetestarticleandtheIS areacocpiable. The data maybe smoothed as appropriate. For quantitation, use the fon.profiles at thefollowing mass-to-charge ratios:

Analyte IonProfilePFHS 3989103989PFOC © 4129103689

82 PlotthepealarearesponseofPFHS dividedby thepeakarearesponseoftheIS(PFOC)from all standards versus the concentration of the fest article in the standards,Altematively,thepeakheightsmaybe usedinsteadofpeakareas. Obtainthebest curvefit ofthe data (e.g., quadratic fit weighted with 1/concentrationofthe test article or aquadratic fit). Note:Thebestcurvefit maybe dependent ontherangeofthe standardcurveanditmaybenecessarytohave morethanonestandard curve forvariousconcentration ranges using the following:

y=al+bx+c

where y= Peakheight responsoof PFHSdividedbypeak heightresponseof. the IS (PFOC) in standards.
x = ConcentrationofthePFHSinstandards.
b,c =Constants derived fromtheregression analysis.

83 Using the standard curve, caloulate the level ofPFE in each unkuown sample. Correctthe resultsofsamples for any dilutions.

NOTE: Duetounresolvableinterferenceswiththe testarticleand/orinternalstandardfromthematrix,externalstandard quantitation maybeusedatthediscretionofthe supervising mass spectrometrist.
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90 ACCEPTANCE AND REJECTION CRITERIA

91 Refer to SOP SRI 91-3 for acoeptancelrejection criteria except acceptable accuracy forstandards is 80-120%oftheoretical.

100 REPORTING

10.1 Results ofallanalysesare tabulated,andtherawdata, originalchromatograms, and reportsare to be fled intheappropriate study file.

Author(s): - “2/72/63onl Date
St. Research Associste
Bioanalytical Chemistry Group

Approved by: 9/5/03
Greg PhD. Date
Manager
‘Bioanalytical Chemistry Group
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10 PRINCIPLE

Serum or urine samples are obtained from cynomolgus monkeys treated withPerfluorooctanesulfonate(PFOS).Theserumorurine(eg.0.5 mL)containing(PFOS)is fortified with an intemal standard (1S), Perfluorooctanecarboxalate (POC). Thesamples are then mixed with an ion-paiing reagent, buffer and water, followed byextractionwithethylacetate. Theethyl acetatelayeris removed,evaporated to dryness,reconstituted in 95% methanol containing 1.5 % formic acid, 5 % SmM ammonia,acetate, filtered, and transferred to autosampler vials, and analyzed by HPLC MassSpectrometry/Mass Spectrometry (HPLC/MS/MS). The rangeofreliable results extendsfromabout20to10,000 ng/mL.ofPFOSinserumandfrom 10 to 500ng/mLin urine.SamplescontainingPFOSatconcentrationsgreaterthan 10,000ng/mLmaybedilutedithcontrolblank matrixsothat theconcentration ofPROSwillbewithin therange ofreliable results prior to analysis.

‘The mass spectrometryof PFOS and PFOC is accomplished in the negative ion mode.The ion spraysource voltageis setat - 2000volts which s low enough to greatlyreducetheformation of otherpotentiallyinterfering ionsextracted fromthematrix.
CAUTION: Since primates may carry a number of zoonoses, all unpreserved tissues,including blood, plastnaandserum, are 9beconsideredasbiohazardsandhandledwit,universal precautions. Refer to SOP mumber SRI 2-5-5 for a description of safetyprocedurestobeusedwhenhandlingunpreserved primatetissue,

20 REAGENTS AND SOLUTIONS

The listed reagents or their equivalents may be used.
21 Neat Reagents

211 Water, deionized andorgani fre (from in-housepurificationsyste;e.g, Ingalls210N)
212 Methanol, HPLC grade
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213 Perfluorooctanesulfonate (analyte),asprovided by the client

214 Perfluorooctanecarboxalate (internal standard), 97%
215 Ammonium acetate, HPLC grade

2.16 ‘Blank control monkey serum

217 Sodium Carbonate, Certified ACSGradeorequivalent

218 SodiumBicarbonate, Certified ACS Grade orequivalent

219 Ethyl Acetate, HPLC grade
2.1.10 ‘Tetrabutylammonium Hydrogen Sulfate, 97%

211 Sodium Hydroxide 50% solution, Certified grade or equivalent

2112 ‘Blankcontrolmonkeyurine

21.13 Formic Acid, 88%

22 Prepared Solutions

Appropriatechangesinthe solutionsmaybemadeatthe discretion ofth analyst
221 5mMAmmoniumacetatein organic free water

2211 Forexample, toprepare 4liters, measureout ammonium acetate (e.g.,1.542g)andaddin organic-free water (e.g., 4 L). Mix well and filter through HPLC mobilephaseSiltration apparatus.

222 ‘TBA lon-Pairing Solution (0.5 M tetrabutylammonium hydroxide)
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222.1 For example, to prepare 25 mL, dissolve 4.24 goftetrsbutylammonium hydrogen sulfitein deionizedwaterandadjustthe pH to 10 with 50% NaOH solution.Note: 2 more dilute solutionof NaOH in water maybeused to effect smaller pHadjustments.

223 Cabonate/Bicarbonate Buffer SolutionforSerum (0.25M/0.25M)
223.1 For example, to prepare 100 mL, dissolve approximately 2.65 g ofsodium carbonate and‘approximately2.10 gofsodiumbicarbonatein 100mL ofdeionized water, Mix well toensure complete dissolution.
224 Carbonate/Bicarbonate Buffer Solution for Urine (1.0M/1.0M)
224.1 Forexample,toprepare 100mL, dissolveapproximately 10.6 gofsodium carbonate andapproximately 8.4 gofsodium bicarbonatein 100mLofdeionizedwater.Mixwell toensure complete dissolution.

30 INSTRUMENTS, MATERIALS, AND APPARATUS
The following or their equivalents maybe used.

31 "HPLC pump(s), autosampler, and triple quadrupole mass spectrometer
32 Autosampler vials with inserts

33 Vortex mixers (e.g. touch mixer and IKA-Vibrax ® platform mixer)
34 Solvent-concentration apparatus (e.g., Zymark Turbo-Vap ® with sourceofnitrogen)
35 HPLC mobile phase filtration apparatus

36 Filters for HPLC mobile phase filtration apparatus (e.g, Nylon-66, 0.20 um)
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37 Analytical balance

38 Volumetric flasks (¢.g., 10 and 25mL)

39 Disposable Pasteur pipettes

3.10 Micropipettor(s) with tips

311 Culture tubes with teflon-lined caps

312 Centrifuge

3.13 Assorted glassware and syringes

3.14 Culture tubes (vials) for use with solvent-concentration apparatus

315 1mLPlasticsyringeswith0.2 pm PVDFsyringefilters
3.16 Variable speed horizontalplatformshaker

37 PH meter

4.0 PREPARATION OF STOCKS AND "WORKING STOCKS

Appropriatechangesintheconcentrationsofthe solutionsmaybemade athediscretionofthe analyst. Actualdilutionswill bedocumented onthepreparationsheets,a1 Main Stock SolutionofPFOS~1000 pg/mL.
411 Prepare an ~1000 pgm solution of PROS in deionized organic-fre water (e.g,accurately weigh about 10mgPFOS into a 10-mL volumetric flask). Add deioniaegorganic-free water to dissolve. Dilute to the mark. Alteruaively, weigh the compovad
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into an appropriate vessel (c.g. culture tube) and add 10mLofdeionized organic-reewater. Mix well. Transfer the solution to a clean vessel ifdesired.
42 Stock SolutionofInternal Standard (FOC), ~200 pg/mL
421 Preparo an~200pgful solutionof POC in deionizedorganic.free water (e.g. accurately‘weigh about 10mginto a S0-mL volumetric flask). Add deionizedorganic. free watestodissolveandditetothemariwithdeionizedorganic-freewater. Altematively,weighthecompoundinto aan appropriatevessel (c.g, culturetube)andadd 50mLofdeionized organic-free water. Mix well. Transfer the solution to a clean vessel ifdesired.

43 Spiking solutionofInternal Standard (PFOC), ~ S0pig/mL
431 Preparean~ 50 gil. solutionofPFOCindeionizedorganc- free waterbypipetting2mLofthe200 g/mLsolution into aculturetubeandadd 6mLofdeionizedwaterMix well.

44 ‘Working Stock Solutions ofPFOS

44. Toprepareworking stock solutions,makethe properdilutionsasshowninthefollowingtable. Preparein 10-mL volumetric flasks orother appropriateglassware. Ifdesired5‘modified dilution scheme can be used and documented in the study records.

Working Stock Level (WSL)
Approximate Concentration| Volume ofPFOS solution| Final Volume in(ug/ml) deionized organic

free water (mL)

salotiooougnt |10|
sulotstoooorgmt| 10 |
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442 Summaryofconcentrationsofserum standards:

Volume and Spike Conc.| Approximate
Standard Concentration of
Level PFOS in serum

(ng/mL)
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5.0 PREPARATION OF SPIKED STANDARDS AND BLANKS

Appropriate changesintheconcentrationsofthe solutionsmaybemadeatthediscretion
of the analyst.

5.1 Multiple(e.g.,aboutthree)sets ofmatrix standardsand amatrixblank(blank +IS)are
analyzed with each set ofunknown samples. A matrix double blank(blank-IS) ‘may also
be analyzed ifdesired.

52 Into individual ~20-mL culture tubes, pipet blank matrix (eg, 05mL). Pipet in the
appropriate volume as described in the table above foreachstandard. For ‘the blanks,

‘pipet 10 kLoforganic-freewaterinstead of theworkingstock solution. Addthe 10puLofinternal standard stock (~50 pg/mL) to each tube except the blank-IS (pipet 10 iL of
organic-free‘waterinstead)andvortexfor ~5 seconds.

53 For serum samples add the following to each tube: 500 Lofthe TBA ion-pairing
solution, 1mLof0.25M/0.25M carbonate/bicarbonate ‘buffer, and 1 mLofdeionized
‘organicfreewater. Vortex eachtube forabout 5 seconds. Forurine samplesaddthe
following to each tube 1 mL of TBA ion-pairing solution, 1 mL of 1.0M/1.0M
carbonate/bicarbonatebuffer and1mLofdeionizedwater. Vortexeachtubeforabout
5 seconds.
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54 Add2.5mLofethyl acetateandextractonhorizontalmixer for | hour at lowspeedsetting,

55 Remove thetubefromtheshakerandplacein acentrifuge (e.g., 2500rpm) forabout §‘minutes.

56 ‘Takeoffthetopethylacetatelayerandputitinto acleantubeandevaporatetodryness(e.8,~50. ‘minutes in the Turbo-Vap ®) with a. ‘gentle streamofnitrogen and moderateheat (e.g., 50 °C).

57 Reconstitute the residue in 500 uL of 5% 5 mM ammonium acetate: 95% methanol‘containing 1.5% formic acid and vortex briefly to mix. Filter the ‘samples through 0.2um PVDF or Nylon syringe filters into ‘autosampler vials.

6.0 PREPARATION OFSAMPLES

61 Allow eachserumsampletothawto room temperature. Vortexeachsamplebriefly,butvigorously. Pipet an aliquotofeachsample (e.g., 0.5 mL) into individual ~20-mL cufturetubes. If necessary, dilute an aliquot of any sample with blank matrix so thattheexpectedconcentrationofthe tetarticlebeing analyzedwil fallwithintheconcentration‘rangeof the standardcurve.Add10 WL ofinternalstandardstock (~ 50 pg/mL)toeachtubeandvortex for acoupleof seconds.

62 For serum samples add the following to each tube: 500 uLofthe TBA ion-pairingsolution, 1 mL of 0.25M/0.25M carbonate/bicarbonate ‘buffer, and 1 mLofdeionizedorganic free water. Vortex each tube for about 5 seconds. For urine samples add thefollowing to each tube 1 mL of TBA ion-pairing solution, 1 mL of 1.0M/1.0Mcarbonate/bicarbonate buffer and 1 mLofdeionized water. Vortex each tube for about5 seconds.

63 Add 2.5ml. ofethylacetateandextractonhorizontalmixerfor 1 hourat lowspeedsetting.
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64 Remove thetubefromtheshakerandplacein a centrifuge (e.8., 2500rpm)forabout5‘minutes.

65 ‘Takeoffthetopethylacetatelayerandput itinto aclean tube and evaporatetodryness(e.g, ~50.‘minutes in the Turbo-Vap ®) with a gentle streamofnitrogen and moderateheat eg. 50°C).

6.6 Recanstitutetheresiduein 500 uLof 5% 5mMammoniumacetate:95%methanolcontaining 1.5% formic acid andvortex briefly to mix. Filter the samples through 0.2+ wm PVDF or Nylon syringe filters into ‘autosampler vials. Cap vials for ‘analysis.

7.0 ANALYSIS BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY MASSSPECTROMETRY/MASS SPECTROMETRY(HPLC/MS/MS)

7.1 Conditionsaretobe optimizedifnecessary.

711 HPLCConditions

AnalyticalColuma: KeystoneScieutificAquasil C18, 150mm x 2mmID,orequivalent
GuardColumn: Keystone Aquasil C18 10mmx2mm
Elution Flow rate: 400 pl/min.
Injection volume: Sul
Mobile phase: A: SmM ammonium acetate buffer

B: 1.5%formicacid in methanol
Gradient Profile: 0-3min  50%A:SO%B

3 - Smin. 20% A : 80% Blineargradient
5-8min. 10%A : 90% Bstepgradient
8-10min. 50%A. : 50%Bstepgradient

Temperature: Ambient

712 PE Sciex API 3000 Triple Quadrupole Mass Spectrometer ConditionsSoftware: PE Sciex TurboQuan 000132
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TurboionSpraySource:
Note: Values listed under “MS/MS Acqision Conditions” override parameters in is

AuxiliaryGas: Air (8, Grade0.1)at 85poundspersquareinch

Parameter Value
I] 2000
NC 0
TEM 450
Or 20
RNG -120
Q@ 10
Q1 1
sT 15
ROI 1
Q2 20
RO2 50
sT3 60
RO3 52
DF 250
CEM 1800
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Parameter Value
NEB 1s
Cur 6
cap 5
QE 0

, POL 1
vem 0
PE 0
s »

Scams: MRMPolat. NegativeAcquistionmode: ProfilePastime: $milliseconds
Massesrequested:
Pros:
OLMas arm) QM) Duel Time(s)989 989 20

PROCS)
OLMas am) QMwsem) DellTime(s)9 3689 0

Dooce San SopRZ 3 3s
sm susRO} now
(3) 1 1sQt BoRZ 000134
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ROI 1 1
i) 2 2

80 CALCULATIONS
81 Attheendof theanalytical run,review cachchromatogramtoensuretheretentionte,peakshape,andpeakheightandpeakareadetermination ofthetestarticleandthe IS areacceptable. The datamaybe smoothed as appropriate. For quantitation, use the ion,profiles at the following mass-to-charge ratios:

Analyte IonProfilePFOS 498.910 4989PFOC 4129103689

82 Plotthepeak arearesponseofPROSdividedby thepeak arearesponseof the IS (PFOC)fromallstandardsversusthe concentrationofthetestarticleinthe standards,Alternatively,thepeakheightsmaybeusedinsteadofpeakareas. Obtainthebest curveitofthe dala (e.g, quadratic fit weighted with 1/concentation ofthe test articleor 5quadratic fit). Note:Thebestcurvefit maybe dependentontherangeofthe standardcurveanditmaybe necessarytohavemorethanonestandard curveforvarious‘concentration ranges using the following:

y=altbrte
where y= Peak height response ofPROS divided by peak height response ofthe IS (PFOC) in standards.

x = Concentrationofthe PFOS in standards.
b,c = Constants derived from the regression analysis.
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ANALYTICAL METHOD

Method No.: BACG-3607

Title: Determination of Perfluorooctanesulfonate in Monkey Serum and Urine:SamplePreparation and Analysis by HPLC Mass SpectrometryMass Spectrometry
(HPLC/MS/MS)

————
83 Usingthestandardcurve,calculatethelevel ofPFHCineachunknown sample. Correctthe resultsofsamples for any dilutions.

NOTE: ‘Dueto unresolvableinterferenceswiththe testarticleand/orinternalstandard
fromthematrix, externalstandardquantitationmaybe used atthediscretionofthe supervising mass spectrometrist.

92.0 ACCEPTANCE AND REJECTION CRITERIA

9.1 Refer to SOP SRI 91-3 for acceptance/rejection criteria except acceptable accuracy for
‘standards is 80-120%oftheoretical.

10.0 REPORTING

10.1 Resultsofalanalysesaretabulated,andthe rawdata, original chromatograms,andreports
aretobefiledintheappropriatestudyfile.
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