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LI SUMMARY
‘Thevalidation in human serum or plasma was performedforthe analytes PFOS,PFOSA, PFOSAA, POAA, PHS, M-556, and M570. The surfogate standard IH IH2H,2H-
perfluorooctanesulphonic acid was added before extraction, but used as an internal
standard in the quantitation. —-— «ne

‘Thefollowing parameters can be considered ascompletelymeetingthe FDA
requirements: -
+ Specificity
«Calibration in serum and plasma
* Accuracy in serum and plasma.
«Precision in serum and plasma
«ValidationofExtract Dilution
+ Serum sample stability to:

o freeze-thaw. 7 cycles
© shorttem ambient storage, 6.75 hr x 7 cycles
o freezer storage, 42. 55 days

«Serum extract stability to:
o ambient storage, 7 days
o refigerated storage, 4 days
o frozen storage, 5 days

| The followingrestrictions apply to these analyses:
+ Becauseofpoor analyte and intemal standard extraction efficiencies, it is essential

that samples, QCs and calibrations standards in a set be kept together for all
analyses. Extraction efficiency within a set is consistent;

+ Sampleswith levels of POAA above the ULOQ will show LC/MS ionization
Suppression ofthe intemal standard THPFOS, resulting ina high quantiation bias
on other analytes. A resolution was not demonstrated.

«For diluting samples with serum, the calibration curve must be preparedatthe same
dilution of serumasthe diluted sample for accuracy. Ifthe sample isat a diferent
matrix dilution, the results will not be correct.

* When a sample must be diluted, it not only must be compared to a calibration curve
preparedatthe same dilutionofserum, but it also must be re-extracted for that

analysis, inorderto keep samples, QC, and calibration standards together.

The following parameters from the FDA requirements werenottested:
«Stock solution stability.
+ Stabilty of the surrogate standard.
Quantitating serum samples against plasma calibration does not meet the FDA
requirements for accuracy.
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! I INTRODUCTION
‘Three reports were reviewed:
+ NWBR00-122: Quantitative Determinationof PFOS, PFOSA, PFOSAA, POAA, -

PFHS, M-556 and M570 in Human Serum by LC/MS/MS: Assay Revalidation
Addendum Report, 11/20/01 (study NWBS00-040)

+ NWBRO00-108: Quantitative Determination of PFOS, PFOSA, PFOSAA, POAA,
PFHS, M-556 and M570 in Human Serum by LC/MS/MS: Assay Revalidation
Report, 1/24/01 (study NWBS00-040);

+ NWBR99-005: Quantitative Determinationof PFOS, PFOSA, PFOSAA, POAA,
PFHS, M-556 and M570 in Human Serum by LC/MS/MS: Assay Validation Report,
1/24/01 (study NWBS98-082);

The methods used in these studiesarevery similarwiththe following differences:
[TwosTw#oenz
internal SDS THPFOS
standard
(1S)

partition basified with 0.5 M unadjusted pH ca. 6.9
tertbutylammonium hydrogen
sulfate (pH 10) + 0.25 M carbonate
buffer

final solvent|2mM ammonium acetate: methanol|20mM ammonium acetate in water
1) 20 mMammoniumacetate in

MeOH (3:
‘quadratic regression, weighted 1/x, | quadratic regression, weighted
usingarearatiovs. concentration | 142,using arearatiovs.

concentration

Thisreviewexamineswhichofthe FDA-requiredtests were conducted, and which meet
the standards described by FDAfor a full validationofthe method. This report did not
considerwhether additional requirements, specified by protocol, were metifthey did not
affect the evaluation based on the FDA guideline; however, they may be discussed in

the text of this report.
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I. SPECIFICITYINSERUMANDPLASMA
This requirement is met. Endogenouslevelswere found in all serum andplasma

samples tested,although muchgreater inserum. -

FDA Guideline[WWeRepor |
2 Six sourcesofblank biological matrix |Requirement met. Testing was reported on 2.
Me relevelsof analyte lotsofserum and 4lotsof plasma.

Results:

In report #005, endogenous levels of PFOS, PFOSA, PFOSAA, POAA and PFHS in human
‘serumwere determined using rabbit serum calibration; PFOSAwasnotdetected.

Mean ng/mL in Human Serum
[Svs mAs@ikes=6 _—PFOS|PFOSAA[POA |PFHS]Run75cabrafon standards (5=4 [ fez] 146| 3201oei5]

Run 26728720 calbration standards (1=12) |304| 169 | 427] 161|( [Run202820QC samples (=12) | 2231 190 | for] 375 |

Inreport#108, serum results indicated significant endogenous levelsofall analytes except
PFOSA. These levels are higher than in report #005.

Mean ng/mL in Human Serumi Pros
report#108 tables 8 - 14 A
4[oportH2tables 8-

[endogenous eves| 474| wo | so | 476[215|ss |as|
[ettioa |10|10| 10 [710[10|10[10|

[calibrationLLOQ" | 48.1 |10| 60 |576|315|43|56|
Calibrationwaswith human plasma
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| Pooledplasmaalsoshowedsignificantendogenous PFOS, PFOSAA, POAAand PFHS,
butatleast5xlessthaninserum.Thelevels weredeterminedbystandardspreparedin
plasmaat 1 — 100ng/mL. Theendogenouslevelis definedasthemeany-intercept of
linearregressionsperformedon 2separatetests.

oo ea
Fmllvlllidil

|endogencus eves|204| N0|oso |oz|om|wo| Wo|[america |v| woo vm {en|vas | sa] |[oon £6”| ou | 700] v0 | 52[138 | 25a]i]

(

:
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IV. CALIBRATIONINSERUMANDPLASMA

Requirementmet. There ishowever nojustificationfortheselectionofthe.
complicated calibration procedure (quadratic with 15 or 1xweighting).

Blank + 6 — 8 samples Requirement met.
2 blanks and 2 blanks + IS were included in each run.
No blank analyses were reported.
‘Samples: 8 Levels for M-656; 9 levels for all others.
Duplicate samples. 3 runsforserum and 2 for plasma.

LLOQ: 5x blank response | Requirement met. Endogenous responses caused
LLOQ approximately = “blank” in most cases.
Summarized in table below.

+15%ofactual >LLOQ Passed,of550total:
550 for PFHS
549 for PFOS
548 for M-556, M557
547 for PFOSA, PFOSAA, POAA

24of6 standards meet these| All runs pass.
criteria in each curve

LLOQ: An experimental determinationofthe analytical limits was not performed. The
fowest standard injected which metthe acceptancecriteriawas chosen as the LLOQ.
In most cases, these standardconcentrationswerecloseto the endogenous levels.

Sincethe calibration LLOQ is only slightly (1 - 4times) higher than the endogenous
(blank) level the uncertaintyofsample measurementsatthe LLOQ will be increased by
the uncertainty of measurement of the endogenous level.

Becausethe endogenous levels are lower in plasma than in serum, plasma blanks
should be used to prepare calibration standards when an LLOQ below 5.0 ng/mL is
needed.
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Range;

' VALIDATED RANGE (ng/mL)
[ [ProsTPFOSA [PFOSAA|POAA|PFHS [W658[W&70 |
Serum (reports #1081122)

Somioa[46[40|60 |58] 52] as]66]
SmUloa_]540 [500 [50 [50 [500[500[00|Plasma (report #122)

[Pasmatioa T 59]10| 16 | te]14]26] 10]
PlasmaULOQ [410[500 [50 [480 [520 [470 [480|

Calibrationmethod:
Quadraticregressionwith 1/x* weighting, of peak area ratio (sample / surrogate
standard) vs. nominal concentration. (1/ weighting inreport#005). There is no
justificationforthe selectionofthis complicated calibration method.
Inallsets, thereweroatleastfouroutof ixcalibrationstandardlevelsthatmetthe
‘accuracy requirement of 15% of actual (or £20% of actual at the LLOQ).

(
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V. ACCURACYINSERUMANALYSIS

The FDA requirementsforthis test were met.

5replicates@3concentrationsinthe | 9replicates,eachon3separatedays
expected range of concentrations.

Levels: Levels:
<3LLOQ; LLOQ (4.0- 51.1 ng/mL; 1.1 —4x)
at the midievel ; ‘midlevel (150-200 ng/ml)

near the upper boundaryofthe standard | high (400-450 ng/mL)
curve

Meanvalues + 20% of actual @ LLOQ All passed except PFOSAA (intraday)

Results:

Summary tables presented below, with failed results bolded.

In the iniia test of 3 sets, PFOSA and PFOSAA failed because the fortifications were
faulty.Thefortifyingsolutionwaspreparedfromdilutestocksbyevaporation,andthese
two analytes were partially lost. The intra-day data belowwas obtained from set 17
containing justthese 2 analytes, added in concentrated solutions. Accuracy in this set
was unacceptableatthe low level for PFOSAA, and at the highlevelfor PFOSA.

Interday QC datawas obtained from a monitoring study analyzed in theweeksfollowing
thisfourthset. Atotalof fifteen setsarereportedfor PFOSAandPFOSAA,whichnot
only validate the interday accuracy requirement,butalso validate the intra-day accuracy
requirement (5 outof90 results outside the limits for PFOSA, and 7outof 90 for
PFOSAR).
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i %Accuracyfrom FortifiedBlankSerumSamples‘Source: report #108 (tables 15-30andApp. A
ever]_- |PFOS|PFOSA |PFOSAA|PORA|PFHS| Mi656 |M570|

Low 514 | 400 900| 874| 615 580| 860
Mid 197| 150 185 | 154| 152 |~152 | 155 f=g! 446| 400 405 | 403| 402 | 402| 405

Cow level
Run 13 92 73 103 "1 108 87
Run 15 92 - 3 101 97 7
Run 16 a1 - 20 104 105 104

d 2 108 9| 105| 103 | 09

Run 13 92| 9 108 | 102 | 110 | 108| 104
Run15 88 - - 84 104 97 95
Run 18 8 - - 93 | 100 | 97 | 84
I! 88 | 100 9| 105 | 101 | 8

ighlevel
Run 13 8 92 | 101 | 110| 103| o8
Run 15 88 - 95 1m 08 99
Run 16 8 - 9| 105 | 9| %

( Interd 87 106 9| 108| 100 | o7
PFOSA / PFOSAA intra-dayresults arefromrun 17;interdayresultsarefromstudy

BS00-062. They include 15runsof 3concentrationsand 2replicateseach.
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! VL ACCURACYINPLASMAANALYSIS

Requirementmet.

§replicates @ 3concentrations inthe 5replicates @ 4 concentrations levels:
expectedrangeofconcentrations: Loa

us low (4.06.4 ng/mL)
neartheupper boundaryofthe midlevel (126 - 150ng/mL)standard curve high(332 - 441 ng/mL)

Morfmgia [Mpes|
Mean values+ 15%ofactual >LLOQ | All passed, exceptPFOSAand M570

atthelowlevel.

Results:
{ ‘Summary tablespresentedbelow,withfailedresuitsbolded. Whilethelowlevelfor
- PPFOSA andM570 failed, at 116% and 118%respectively, threelevelspassedforall

analytes. All results pass.

% Accuracy from FortifiedBlankPlasma Samples
Source: report #122(tables 85-98)

[______ TPFOS[PFOSAPFOSAA|POAA|PFHS|M556|M570
sols, ng/mL
LLoQ 40 10 18 19 14 1.0
Low 6.4 4.0 46 48 45 4.0
Mid 126 150 151 145 156 150

lig 332 400 401 385 497 400
oQ 98 101 28 91 95 98 103

112 116 12 104 106 108 118
id 106 107 103 106 101 29 107

g! 101 104 104 103 2% nm 101

Validation report review 1" Human Serum at Northwest Bioanalytical
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VIL ABSOLUTE RECOVERY IN SERUM

Requirementmetwith restrictions: the designofthetestwas different than the
guideline. The QC's and calibrations in a set must be kept together for all
analyses. Extraction efficiencies are poor, but areconsistentwithin a set.

[*DAGudeine |KWReporr |
3 concentrations — low, medium, high— in | 2 levels (4 &400 ng/mL) in serum;biological matrix 4 replicates, in 1 set.
Compare to unextracted standards Compared with blank extracts

fortified with known concentrations.

Recovery should be consistent, precise | Extraction efficiencies are poor (15
and reproducible (limits not specified). | 70%) for analytes, worse (6%)for
Accuracy not required. internal standard, but consistent

within a set.

Design: Analytes and intemal standards were added either to serum or to serum
extractto determine losses during extraction. The loss calculations were based on
‘comparing the peak area ratioof(the one added before extraction:the one added after
extraction)tothe comparable peak area ratio when both were added after extraction.

£ ‘The endogenous levels were included in the calculated efficiencies (levels not reported).

Results: All analytes showed losses during extraction.Theseweresimilar at low and
high levels. PFOS showed considerably higher lossatthe low level, but this is probably
an artifactofmeasurement, with an endogenous level on theorderof 4x the added
4nghmL.

Extraction losses are not a concem for this method, so longasthey are consistent for
samples within an extraction set. Since samples are extracted alongwiththe calibration
standards,aslongasthey arekepttogetherinanalysis, the relative quantitation will be
unaffected. Losses inthe internal standard are a greater concem, but, at least within a
set, they are consistent. There is no inter-set data.

(Source: Report #122 Tables 64-70) __% MEAN EXTRACTION EFFICIENCY"
[ProsTPrOSA[PFOSAA]POAA|PFHS |M55 |W&ro|

[Analyte— ———— 1
[ow]4[ eo|e[ 7 | 16| 38| 54|
[hgh30[70[ 63 | 14| 14[ 40[60|
[ove]3| 70| 63| 16| 15| 30| 57|

[overall(meane0%)[ 56] 58] 63] 61] 63] 55] 61]
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; VILACCURACYANDPOAAEFFECTSON1S.QUANTITATION
Restriction on Accuracy:
Sampleswith levels of POAA above the ULOQ will showa high quantitation biasfor other analytes, due to LC/MS coelution and lonization suppression of theinternal standard THPFOS. The scopeofthiseffectis presented, but notcompletaly proven. This may affect results obtained by dilution and reanalysis.

High concentrationof POAA >500 ppb depresses IS
response, biasing other analytestothe high side.
However, the test has too many unknowns to allow
many conclusions to be drawn.

Design: The internal standard THPFOS and the analyte POAA are incompletely
resolved in LC/MS. Thus, POA at high levels in samples suppressesthe THPFOS
response. This causes a high bias in analyte quantitation by peak area ratio. Low level
QC samples were fortfied with high levelsof POAA, and the analytes quantified and
comparedto quantitationbeforefortificationwithPOAA..

‘The data showthatwhen fortified to approximatelythe ULOQ level, the change in
quantitation is slight (-2 to -11%). However, at 10 - 100xthis level, the bias steadily
increases, in proportion to the decrease in IS peak area.

(Source: Report #122p.26) %Change fromQCMean
POAAAdded, approx. ng/mL 1S Area |AnalylesFound|

sel wi 2t-ti |

50200] 75 |+is2to+216 |
[QCconc.T"PFOS™ | PFOSA|PFOSAA|PFHS|Wss6 | Mero |
[ngmt "T7518|405 |683| 80a | 541 |eer|
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} IX. ACCURACY OF SERUM Ti c

Does not meet FDA guideline for accuracy.

[_FOAGuMdeline| WWBReporn
‘Serum and plasma calibration standards.

Serum and plasma QC's at3 levels, 3-4 replicates,
2 sets of each matrix

Serum QC’s analyzed with both calibrations

Serum QC sampleswere analyzed against plasma calibration, because plasma has
lower endogenous levelsofsome analytes than does serum. Theresultswere reported
2s % deviation from theoretical concentration.

Results:

This methodof quantitating serum samples against plasma calibration does notmeet
the FDA requirementsforaccuracy. Mostofthe PFOSA, PFOSAA, POAA and PFHS
results are > +15%oftheoretical.

(Source: Report 122, Tables 141 SERUM QC vs. PLASMA CURVE
[_______[PFOS|PFOSATPFOSAA|POAA|PFHS|M-556 |M70|Accuracy, % Deviation from theoretical
[owl 41 [ 67 [ 7a [ 1a[ 26 | to| 0|
[md 92 | 40| a1 | 20 [| 20| 7| 5|

[_____hgh|"®& | 32|1| 2a| 25| a1| o|
[Precilontec — —— ————_— |

erorerere
[md 7 5 5 5T41 4|
[hgh 6T 6[5|3 ®|2|&|

[__#ofmns[ 2 4[7[2|1[112|
[Lovels,ngimi. — —~~——
[low] 3] 4m]720 em] ea] sm] 670]
[mid[761 [450[ 63 | 143| ta | 761 | 753 |
I

Al calibration sets passed the requirements, although occasional replicates failed.
Accuracy and precisionof plasma and serum QC'sagainstthe same matrix calibration
met requirements, with the exception that PFOSAA/plasma precisionatthe low level
was 16%CVandaccuracyatthemidlevelwas 17%, and POAA /serum accuracywas
16%atthelow level. Thelowlevelswere abovetheLLOQ.

Validation report review 4 Human Serum at Northwest Bioanalytical
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X. VALIDATIONOFSERUMEXTRACTDILUTIONPROCEDURE
This requirementwas met, with restriction:
The calibration curvemustbe preparedatthe same dilutionofserum as thediluted sample for accuracy. If the sample is ata different matrix dilution, the
results will not be correct.

"The abilty to dilute samples originally|Requirement met,butthe method mustabove the upper limitofthe standard | containa restriction on dilution analysis.curve shouldbe demonstrated by —
accuracy and precision parameters in | > 12V®1S: 4 replicates; 1 set
the validation.” “Any required sample |mid; high; 10x high
dilutions shoud use like matrix”

Design: Serum QC samples were diluted 1:10 or 1:50 with ammonium acetate buffer,and analyzed against acalibration curve prepared in 10% serum in buffer. is known
that quantitating against a whole serum curve is not accurate.

Results:

i The data show that accuracy requires that the proportion of matrix inthesample and
calibration curve extracts must be similar. All 1:10 dilutions had acceptable (> +15%)
accuracy,butthe 1:50 dilutionwas biased unacceptably low (57 - 85%). Intra-assay

precisionwas excellent (<7% CV) in all measurements.
(Source: Report 122, Tables 113-119)
[|PFOS|PFOSA PFOSAA]POAA|PFHS|M-556|M570|

[Precision(Cv)— ~~~~ |
[ md[ 4T"47 + TT31271 471 2]
[high 5T76[4[3 4| 4|4|
[L_doxhigh| 2[2|2[7[2[2[2|

TOxhigh(i50)| 2[4|4[4|3|4[ 4|
[Accuracyrecovery~~— |
[mid] 108T9[ 94 | 706 | 105 | foi|103|
[high] 703 6 [| ®8 | 100|702|102|103|
[C__foxhigh| 707| 99 | 00|105| for| 114|108|
[Toxhigh(1:50) 77| 67| 66 |©|e| 70| es|
[Lovels,ngiml— —— —— —— —— |
[mid]183 T 960 [158[167 | 54 | 61 | 157|
[high]443 "400 |403 |407| 404|401|4o7|

[fOxhigh|4040 |4000[4000 |4010 |4000 |4000 |4010|
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{
XI. PRECISIONINSERUMANALYSES
The FDArequirementsweremet.

Precision- ntrabateh/interbatch)|Requirementmet|
CV120% @LLOQ Allpassed,except 1 of4 PFOSAAsetsat 1.5x

LLOQ,with24%CV.

CV+15% @>LLOQ All passed,except 1of4PFOSAsetsat4x
LLOQ,with19.8%CV.

Results:

‘Summary tables presented below. All analytes passedatall concentrations, with the
‘exceptionof PFOSAandPFOSAAinoneseteachatthelowlevel.

Inthe initialtestof 3sets, PFOSA and PFOSAAhadlowrecoveriesbecausethe
fortificationswere faulty; a set4 contains justthese 2analytes. Both analyteshaveat

{ leastthreesetsateach levelsmeetingtheintra-dayrequirements.

Interday QCdatawasalso obtained from a monitoring study analyzed later.
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. Precision(%CV)from FortifiedBlankSerumSamples
Source:report #108 (tables 15-30 andapp.A)
[_______[PFOS[PFOSA[PFOSAA|POAA|PFHS| Ni666|M570

,ng/mL.
Low 51.1 9.00| 874 5.80 8.60
Mid 197 155 | 154 152| 155

g 446 00 405 403 402 405
ow level
Set13 4 6 10 4
Set 15 2 2 6 7
Set 18 4 1 9 9
Sot17 2%
Interday! 3 8 6 70
Interday2 10
devel
Sot 13 4 3
Set 15 2 5
Set 16 3 4
Set17 9
Intorday1 4 6
Interday2 8

{ ah level
Set 13 4 8 7 5
Set 16 6 4 3 3
Set 16 3 4 4 4
Set17 2 5
Intarday1 7 6 5 4
Interd 10 7 :

Interday1isthemeanofsets 13,15, and 16.
[nterday2 PFOSA/PFOSAAdataarefromstudyNWBS00-062, a monitoring study.
isrepresents QCsample datafrom 15runsof 3concentrationsand 2replicates
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! XII. PRECISIONINPLASMAANALYSES

‘The FDA requirements for this test were met.

[__FoAGudsine| ~~ WWeRepot |
(Precision — intrabatch /
interbatch

oveamn gucn
ors on 0a
Results:

Summary tables presented below. All analytes passedatall concentrations,

Precision(%CV) from Fortified Blank Plasma Samples
‘Source:report #122 (tables85-98)
Ese Cro |PFOSATPFOSAA|PORA TPFHS[WHEt8TWETo|

Low 4.00 448 00
( Mid 150 156

g 400 417

5 6 .
o 3 8

3 3 5
Hig 2 z

Validation report review 18 Human Serum at Northwest Bioanalytical
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i Xm. S! TO FREEZE-ANI

All requirementswere met. In serum, all analyteswerestabletoseven freeze/
thaw cycles, except PFOSAAwhichwasstable to three cycles. Accuracy and
precision were generally acceptable.

[_*oAGudeine| WWeRepor
“Two concentrations in triplicate Requirement met. 3 concentrations in serum,

approx. 1x, 4-40x and 10-100x LLOQ

Analyte stability should be determined| Requirement met. Analyzed after three and
afterthree freeze and thaw cycles. ‘seven cycles.

Results: Serum samples fortified at 1x, 4x and 10x LLOQwerefrozen and thawed
seventimesbeforeanalysis. In eachthawing,thesamplesremainedatroom
temperature up to 6.75 hours. Losses are measured by comparing the sample analysis
resultstothe corresponding control analysis.

All analytes except PFOSA were stabletothese conditions. PFOSA data indicate
losses of 11 — 20%,considerablyexceeding the precisionofthe sample measurement.

{ PFOSA was stableto 3freeze-thawcycles in report #005. In that report, PFOSAat
approximately 1x and 20x LLOQ showed stability,asdidallthe other analytes.

Precisiondata for sample analyses are good. Accuracyofcontrols analysesiswithin
guidelinesexceptfor PFOS high level , whichis ~15.2%.

(Source:report #122Tables 15-28 AFTER 7FREEZE-THAW CYCLES

[|Pros[ProSA[PrOSM|PORK |PrHs|Wass| wero|
CL ew sw 3 7]a]71+
—YT
[ml2 11s[ool or] os] 5]

(Sample,meanngmi. |
CesTsm] sae] am] ea]sul 53]
[medium| ies | 20[7s |751|e[ss| a2|
Chgn| 300| ss [302 | 372| ob| 300| 506|

(Source: report#005 Table 51) PFOSA AFTER 3 FREEZE-THAW CYCLES
—EC
[%Deviation romControl| 4|__2 |(Sample,moangmt. | 217| 360 |
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! XIV. SHORT-TERMAMBIENTSTABILITYOFSERUM SAMPLES
Requirementsweremet.Serumsampleswerekeptatroomtemperatureupto6.75 hourspercycle during sevenrecurringfreeze-thawcycles (discussed
above).Allwere stableexceptPFOSAA,whichexhibited 10 - 20%-osses.— - -....- —

3aliquotsofbiologicalmatrix fortified Requirementmet. 3concentrations—
atlow andhighconcentrations approx. 1x, 4-40xand 10-100xLLOQ

Store fortified samplesatroom Requirementmet.Fortifiedserum samples
temperature 4 —24hours. ‘werefrozenandthawedseventimes. The

maximumthawtimein acyclewas6.75hours;
thetotal timeatroomtemperatureisnot
reported.

Results: Presentedinthesection above.

{
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i XV. LONG-TERMFREEZERSTABILITYOFSERUMSAMPLES

All requirements were met. ~The results demonstrate that there is no degradationoverthe55-daystorageperiod (42 daysfortwoanalytes)of extractsatfreezer
temperature -20° C.

Atleast 3aliquots ofbiologicalmatrix |Requirementmet. 5 replicatesofserum at
fortifiedatlow and high concentrations| approximately 1x, 4x and 10x LLOQ.
Storefortified samplesunderthe Requirementmet. Storedat20°Cfor:same conditions as the studySamples, foraime exceeding the tine | 42 da¥s PFOSA and PFOSAA
between the dateof first sample 55 days other analytes
collection and the date of last sample | stabiity was determined by comparison to

analysis. theoretical concentration.

Results:

All analytes are stable underthese storage conditions, within the accepted limits of
precisionofthemeasurements. Precisionofall measurements are <11%.

{ (Source: report #122 Tables 57-63) _ SAMPLESAFTER42 OR 55 DAYS AT 20°C
lemma00|PFOSA|PROSAR]POAA |PFS|Wises|W670|

 — Jowl STs[AT[ 40 [ 42 7 7|
 medum|[ a| o0[ 3[318 7[41
[heh]51 112|8 o2[5 5]

[owl"4677 434] 085] 762] 686] 542] 6.02]
[medium| 4701750|160| 149|164| a1| 149|
CC “nin ore | 305 | #13 | 372 | 403|367 | 386|
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XVL \RATIVE AMBIE i TS

The requirements weremetfor all analytes. The results demonstratethatthereisnodegradationoverthe 7daystorageperiodofextractsatroomtemperature, . -covering at least the resident.time in the autosampler.

[ FDAGudeline| WWBRepon |
No specific requirement Requirement met. Serum extracts used;

approx. 1x, 4-40x and 10-100x LLOQ
The stabilityofthe drug and the | Requirement met. Serum exiracts storedintemal standard should be 3or7 days at room temperature. Stability
‘assessedoverthe anticipated run | was measured by comparison to
time previously analyzedorfreshly prepared

QC samples.

Results:

‘Twotestswere conducted at different times. Inthefirst, “standards andcontrols”were
‘extracted andanalyzed, then reinjectedonthe 4”dayafterextraction. ThreeQClevels

( were included. Inthesecond,lowandhigh QCsampleextractswerestoredfor 7days,
then analyzed againstfreshlyextracted QC samples.

All analytes are stableunderthese conditions. Recoverieswere all in therange of
100% £11. Whilethereisnoseparate dataforthesurrogatestandard, the results
presented at a minimum demonstrate that,at worst, all analytes and the surrogate
degrade at the same rate, If any.

Sample precision is good, <10% CV in all cases. Control precision is goodinthefirst
test, butwasnotreportedforthe second. Controlaccuracyisgood,exceptfor PFOSA
and PFOSAA. In the first test, control values were <85% of theoretical due to a
fortification error. However, the stability test isnotaffected by this. i both were fortified
With the same solution. In the second test, accuracy couldnotbe determined because
the fortification level was not reported.
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{ (Source:report #122 Tables20-35 EXTRACTS STORED 3DAYS, AMBIENT[oo |Pros |vrooA[prom | Fok IoF [ese| ero
* TTT Tr|ow] AT3 7]memassea. ealsaa]
EeTTA sasm]mal ee oo ri Tse ea]ign[382 061988T4117 | aor130]

(Source:report #122Tables36-42) EXTRACTSSTORED 7DAYS,AMBIENT

Ee one TTToTdw]3]malST7TT 71oi 51sET ————
[low]480] 337] ee]76s]ea] 543] 691]
LC high| 301|33|334| ars|40a | 370| 420|

(

.
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! XVII. POST-PREPARATIVE 1-8°C STABILITY OF SERUM EXTRACTS

All requirements were met. The results demonstratethatthers Is no degradationover the four day storage periodofextractsatrefrigerator temperature.

[_*DAGudeline| WWBRepon |Feemest|
“The stabilty should be assessed |Requirementmet. Stored serum extracts
overtheanticipatedstoragetime wererefrigeratedat1-8° Cfor 4 days.
before injection. Stabiitywas measured by comparison to

freshly prepared QC samples.

Results:

All analytes are stable underthese conditions. Sample precisionis good. Control
‘accuracy is good; however, PFOSA and PFOSAA accuracyinthe QC samples could
notbeevaluated. While there is no separate dataforthe surrogate standard, the
results presented at a minimum demonstrate that, at worst, all analytes and the
sumogate degradeatthe same rate, if any.

! (Source: Report #122 Tables43-49) EXTRACTSSTORED4DAYS1-68°C
[1PFOS[PFOSA[PFOSAA]POAA|PFHS|Wsss| Mero|

[ow]02]5 21®1 1 46 4]
[hgh]2[24]4121 10]3)

[SamplePrcision(Cv), % |
wl 518] 71®] 10 4] 9]

le hgh]"2|e|1 213] os 1][Samplemeannghnt. |
[ lw[ 468] 206] 822] 831] 695] 620] 8636]
["hign| 384|317|310 | 387 |411|402|307|
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XVIILPOST-PREPARATIVE-20°CSTABILITYOFSERUMEXTRACTS
All requirements were met. The results demonstrate that there is nodegradation
over the five day storage periodofextractsatfreezer temperature (-20° C).

Sento mot
The stability should be assessed Requirementmet. Stored serum extracts
overtheanticipatedstoragetime ‘werestoredat-20° Cfor 5days. Stability
before injection. ‘was measured by comparisontofreshly

prepared QC samples.

Results:

All analytes are stable under these conditions. While there is no separatedata forthe
‘surrogate standard, the results presented at a minimum demonstrate that, at worst, all
analytes andthesurrogate degradeat the same rate,ifany.

(Source: Report #122Tables50-56) EXTRACTSSTORED5DAYSat-20°C
[LTrros[ProsA[Prosaa]PoaA| Pris|Wass| wero|

i
Cw]BT2 Tswr] os]a]
[________hghl2[5 03] 08] 2| 08] 3][SampleProcon(e,%—
CC owl77a sai] Bm wm]a]

[————— Fhgh[2 8]3] 5]2]3]3](Sample,meng _——
[dow]445] 308] 701] 830] 681] 539] 830]CC won[ 71[507[206 |30 | doo |50[7a|
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! XIX.STOCKSOLUTIONSTABILITY

Requirement not met. No testing reported.

[_FOAGuideline ——-—] __—NWBReport ___ ] toe
Store atroomtemperatureforat Requirementnotmet
least 8 hours

Store at other temperatures and
time periods as required.

Report issued by:

(

Philippe Ourisson Date
QUALITYASSOGIATES, INC.
Manager, Scientific Support
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