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L SUMMARY

“The validation in human serum or plasma was performedfor the analytes PFOS,
PFOSA, PFOSAA, POAA, PFHS, M-556, and M570. The surrogate standard IH,IH,2H,2H-
perfluorooctanesuiphonic acid was added before extraction, but used as an internal
standard in the quantitation.- = ere?

The following parameters can be considered ascompletelymeeting the FDA
requirements:
+ Specificity
«Calibration in serum and plasma
» Accuracy in serum and plasma.
« Precision in serum and plasma
«Validation of Extract Dilution
«Serum sample stability to:

o freeze-thaw. 7 cycles
© shortterm ambient storage, 6.75 hrx 7 cycles
o freezer storage, 42 - 55 days

«Serum extract stabilty to:
o ambient storage, 7 days
o refrigerated storage, 4 days
o frozen storage, 5 days

The following restrictionsapplyto these analyses:
«Becauseofpoor analyte and intemal standard extraction efficiencies, it is essential

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

«Samples with levels of POAA above the ULOQ wil show LC/MS ionization
suppression of the internal standard THPFOS, resulting in a high quantitation bias
on other analytes. A resolution was not demonstrated.

« For diluting samples with serum, the calibration curve must be prepared at the same
dilutionofserum as the diluted sample for accuracy.Ifthe sample is ata different
matrix dilution, the results will not be correct,

«When a sample must be diluted, itnot only must be comparedto a calibration curve
prepared at the same dilution of serum, but it also must be re-extracted for that
analysis, inorderto keep samples, QCs, and calibration standards together.

The following parameters from the FDA requirements werenottested:
«Stock solution stability.
«Stabilityofthe surrogate standard.

Quantiating 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 Determination of POS, 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)

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

« NWBR9S-005: Quantitative Determinationof PFOS, PFOSA, PFOSAA, POAA,
PFHS, M-556 and M570 in Human Serum by LC/MS/MS: Assay Validation Report,
1124/01 (study NWBS88-082);

The methods used in these studies are very similar with the following differences:

[Twos— — — T#o0sA2
formal THPFOS
standard

15)
basfed wih 05 M Unadjusted pH ca. 6.9
tertbutylammonium hydrogen
sulfate (pH 10) + 0.25 M carbonate
buffer
2mM ammonium acetate: methanol|20mM ammonium acetate In water
(1:1) +20 mM ammonium acetate in

MeOH(3:
quantitation | quadratic regression, weighed Tv, | quadratic regression, weightd

using area ratio vs. concentration | 1%, using area ratio vs.
concentration

This review examines whichofthe FDA-required tests were conducted, and which meet
the standards described by FDA for a ful validation of the method. This report did not
consider whether additional requirements, specified by protocol, were metif they did not
affecttheevaluation based on the FDAguideline; however,they may be discussed in
the text of this report.
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IL SPECIE

This requirementis met. Endogenous levelswere found in all serum and plasma
samples tested, although much greater in serum. —- we

[_ FDAGuidelne ~~ [ ~~ NWBReport |
> Six sourcesofblank biological matrix|Requirement met. Testing was reported on 2
Measure levels of each analyte a

Results:

In report #005, endogenous levels of PFOS, PFOSA, PFOSAA, POAA and PFHS in human
serum were determined using rabbit serum calibration; PFOSA was not detected.

Mean ng/mL in Human Serum

[Sees pot#osbr=5 [PFS|PFOSAA|POA|PFHS |
[Run25calibrationstandards (n=4) | 162| 146 | 320] 0615]

Run 26/28/29 calibration standards (n=1 [304 1.69| 427 161|
i [Run26/28/29QCsamples(n=12) | 223| 1.80| 1.97] 325|

“The LLOQ in rabbitserumfor each analytewas1.00 ng/mL.

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

Mean ng/mL in Human Serum
Sowa:
report #108tables 8 - 14 hid
3eport22tables 8 -

[evo vs | 77| Wo| 50 | wre 2s| 93 | 40|
[iaettioa | 10 70| 10 | wo[46[10[0]

caltration LLOQ"|481|10[ 60 |576[315|43 |56|
Calibration was with human plasma

Validation report review 5 Human Serum at Northwest Bioanalytical
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, Pooled plasma also showed significant endogenous PFOS, PFOSA, POA and PFHS,
but at least 5xlessthan in serum. The levels were determinedbystandards prepared in
plasma at 1 - 100 ngimL. The endogenous level is defined as the mean y-nterceptof
linear regressions performed on2 separate tests.

— i Moan ng/mL In HumanPlasma

a ll ed elll ed ilSp ze

[edrommrines| 231| | om |om|ow| | 0]
[aoetiioa |100| foo[ 100|1.00]1.00|250] 100]
[catbrationLLOQ"|304[1.00 160|192]1.36| 250]100]

Calibration was with human plasma.

(

|
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IV. CALIBRATIONINS! MA

Requirement met. There is however nojustificationforthe selectionofthe
complicated calibration procedure (quadratic with 14 or 1/x weighting).

[FDAGuideline| NWBReport |
Blank + 68samples Requirement met.

2 blanks and 2 blanks + 1S wers included in each un.
No blank analyseswere reported.
Samples: 8 Levels for M-556; 9 levels for all others.
Duplicate samples. 3 runs for serum and 2 for plasma.

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

+20%ofactual @LLOQ | All pass, exceptone serum POAA.

+ 16% of actual >LLOQ Passed,of 550 total:
: 550 for PFHS

549 for PFOS
548 for M-556, M557

547 for PFOSA, PFOSAA, POAA

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

LLOQ: An experimental determinationofthe analytical limits was not performed. The
lowest standard injected whichmetthe acceptance criteria was chosen as the LLOQ.
Inmostcases, these standard concenirations were close to the endogenous levels.
Since the calibration LLOQ is only slightly (1 - 4 times) higherthan the endogenous
(blank) level the uncertaintyofsample measurements at the LLOQ will be increased by
the uncertaintyofmeasurementof the endogenous level.

Because the 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.

Validation report review 7 Human Serum at Northwest Bioanalytical
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Range:
' VALIDATED RANGE (ng/mL)

[CC TPFOS [PFOSA|PFOSAA|POAA|PFHS|M-566 [M670|
‘Serum (reports #108/122)

|SewmitoaT48]40[60 |58]32]43] 56]
SeumuL0Q [540[800 [500 [500 [500 [500 [500|

Plasma (report #122)

[Pasmalioa|39 10|16 |19]14]25] 10]
PlasmaUlOQ[410 [500 [500 [480 [520[470 [480|

Calibrationmethod:
Quadratic regression with 11x weighting,ofpeak area ratio (sample/surrogate
standard) vs. nominal concentration. (1/ weighting in report #005). There is no
justificationfor the selectionofthis complicated calibration method.
In all sets, there were at least four out of six calibration standard levels thatmetthe
‘accuracy requirement of £16% of actual (or 20% of actualatthe LLOQ).

(

Validation report review 8 Human Serum at Northwest Bioanalytical
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: V. ACCURACYINSERUMANALYSIS

The FDA requirements for thistestwere met.

[ FDAGuideline [|  NWBRepot |
5 replicates @ 3 concentrations inthe | 2 "ePicates, each on 3 separate days
expected rangeofconcentrations.

Levels: Levels:
<3 LLOQ; LLOQ (4.0- 51.1 ngimL; 1.1 - 4)
at the midievel ; midlevel (150-200 ng/ml)
near the upper boundaryofthe standard | high (400-450 ng/ml)
curve

Mean values + 20% of actual @ LLOQ | All passed except PFOSAA (intraday)

Mean values + 15%of actual >LLOQ All passed.

Results:

‘Summary tables presented below, with failed results bolded.

In the initial test of3 sets, PFOSA and PFOSAA failed because thefortifications were
faully. The fortfying solution was prepared from dilute stocks by evaporation, and these
two analytes were partially lost. The intra-day databelowwas obtained from set 17
containing just these2 analytes, added in concenirated solutions. Accuracy in this set
‘was unacceptable at the low level for PFOSAA, and at the high level for PFOSA.

Interday QC data was obtained from a monitoring study analyzed in the weeks following
this fourth set. A totaloffifteen sets are reported for PFOSA and PFOSAA, which not
only validate the interday accuracy requirement, but also validate the intra-day accuracy
requirement (5 out of 90 results outside the limits for PFOSA, and 7 out of 80 for
PFOSAA).

Validation report review 9 Human Serum at Northwest Bioanalytical
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; % Accuracy from Fortified Blank Serum Samples
Source: report #108 (tables 15-30 and App. A

[______TPFOS[PFOSA[PFOSAATPOAA|PFHS|M556 |W670|
ols, ng/mL
Low 511| 400 900| 874 5.80 8.60
Mid 197 °| 150 155 154 “152 | 155|
High 446| 400 405 403 402 | 405
ow level
Run 13 2 103| 111 | 108 | o7
Run 15 92 93| 101 97 | 97
Run 16 91 9| 104| 105| 104

Interday 92 95| 105 | 103| 99
id-level
Run 13 92 9 108 102 | 110| 108| 104
Run 15 88 - - 94| 104 97| 95
Run 16 85 ~ -~ 93| 100 o7| 94
Interd 88 9 100 %| 105| 101 | 98

[Figh level
Run 13 89 82 02 101 | 110 | 103| 98
Run 15 88 - - 9%| 1m 98| 99
Run16 | 85 - ~- 9%| 105 99| 96

( Interd 87 1] 108 98| 108 | 100 | 7

INWBS00-062. They include 15 runs of3 concentrations and 2 replicates each.

Validation report review 10 Human Serum at Northwest Bioanalytical
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! VI. ACCURACYINPLASMAANALYSIS

Requirement met.

§ replicates @ 3 concentrations in the | 5 replicates @ 4 concentrations levels:
‘expected rangeofconcentrations: Loa

<3LLOQ; low (4.06.4 ngimL)
dowelboundaryofthe midlevel (126- 150 ng/mL.)ig -441 ng/mL)standard curve igh 822 )

Verna205 59
Mean values + 15%ofactual >LLOQ All passed, except PFOSAandM570

atthe low level.

Results:

( Summary tables presented below, with failed results bolded. While thelowlevel for
- PPFOSA and M570 failed, at 116% and 118% respectively, three levels passed for all

analytes. All results pass.

% Accuracy from Fortified Blank Plasma Samples
Source: report#122 (tables 85-98)

[___[PFOS [PFOSA| PFOSAA|POAA|PFHS|N-556 |M570|
ovels, ngimL
Loa 4.0 1.0 16 19 14 25 1.0
Low 6.4 4.0 4.6 48 4.5 40 4.0
Mid 126 150 151 145 156 150 150
High 332 400 401 385 417 441 400

LoQ 98 101 98 o1 95 98 103
ow level 112 116 12 104 106 108 118

Mid-level 106 107 103 106 101 99 107
High level 101 104 104 103 9% 111 101

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

Requirementmetwith restrictions: the design of the test was different than the
guideline. The QC’s and calibrations in a set must be kept together for all
analyses. Extraction efficiencies are poor, but are consistentwithin a set.

[FoAGuideline |NWBRepori |
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 addedeitherto serumorto 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) to the comparable peak arearatiowhenbothwere added after extraction.

i “The endogenous levels were includedinthecalculated efficiencies (levels not reported).

Results: All analytes showedlosses during extraction. These weresimilar at low and
high levels. PFOS showed considerablyhigherloss at the low level, but this is probably
an artifactof measurement, with an endogenous level on the orderof4x the added
4 ng/mL.

Extraction losses are not a concerforthis method, so long as they areconsistentfor
samples within an extraction set. Since samples are extracted along with the calibration
standards, as long as they are kept together in analysis, the relative quantitation will be
unaffected. Losses in the internal standard are a greater concern, but, at least within a
set, they are consistent. There is no inter-set data.

(Source: Report #122 Tables 64-70) % MEAN EXTRACTION EFFICIENCY*
[|ros[Pros [vrosa] Poaa[ Pris|mss |wen)(mas ———————————————Fm@T® & wv wm wuTens[70 | T1440| 50IA 0 0 0OT
[overali(mean60%)[ 59] 58] 63] 64] 63] 55] 61]

Validation report review 12 Human Serum at Northwest Bioanalytical
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i VIII. ACCURACYANDPOAAEFFECTS ON .S.QUANTITATION

Restriction on Accuracy:
Samples with lovels of POAA above the ULOQ will show a high quantitation bias
for other analytes, due to LC/MS coelution and ionization suppression of the
internal standard THPFOS. The scopeofthis effect is presented, but not
completly proven. This may affect resuits obtained by dilution and reanalysis.

[_FDAGuideline| NWSReport |
High concentrationof POAA >500 ppb depresses IS
response, biasing other analytes to the high side.
However,thetest has too many unknowns to allow
many conclusions to be drawn.

Design: The intemal standard THPFOS and the analyte POAA are incompletely
resolved in LC/MS. Thus, POAA at high levels in samples suppresses the THPFOSresponse. This causes a high bias in analyte quantitation by peak area ratio, Low levelQC samples were fortified with high levels of POAA, and the analytes quantified and‘compared to quantitation before fortification with POAA...

i Results:

The data show that when fortified to approximately the ULOQ level, the change inquantitation is slight (-2 to -11%). However, at 10- 100x this level, the bias steadilyincreases, in proportion to the decrease in IS peak area.
(Source: Report #122p.26 %ChangefromQCMean

POAA Added, approx. ng/mL] 1SArea |AnalytesFound |
sel wii sti |
seo 3[eters |MTiie0[ 43 | stove |CL  so00| 75 | is2tov2te |[QCconc. TPFOS  PFOSA|PFOSAA| PFAS |mss | wero |lngml T7518 |405 | 685| sos|sa1 | 687 ]

Validation report review 13 Human Serum at Northwest Bioanalytical
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} IX. ACCURA ERUM [TATION VS PLASMA CURVI

Does not meet FDA guidsline for accuracy.

[FoAGuEsne| WWBRmer |
Serum and plasma calibration standards.
Serum and plasma QC's at 3 levels, 3-4 replicates,
2 sets of each matrix

Serum QC's analyzed vith both calbrations

Serum QC samples were analyzed against plasma calibration, because plasma has
lower endogenous levels of some analytes than does serum. The results were reported
as % deviation from theoretical concentration.

Results;

“This methodof quantitating serum samples against plasma calibration does not meet
the FDA requirementsfor accuracy. Mostofthe PFOSA, PFOSAA, POAA and PFHS
results are > £16%oftheoretical.

(Source: Report 122, Tables 141) SERUM QC vs. PLASMA CURVE
[1 PFOS|PFOSA[PFOSAA|POAA|PFHS|M-556 |M570|
Accuracy, % Deviation from theorefical
[low] 11T &7 | 1a[94 [ 26T 10 | 9|
[mid[ 92 | 40| 81[20[2|7| 15|
[hgh 6| 32| 49 | 2a|2[ 41|9|

[Precision,%cv 1]
[ ow[ 8[7[4[ 0[ 10T 0[ 4|

md 7| 83[3[5[41419|
[high 6|&| 5|3T7828}
[#ofmns| 2[7[1[2| 7| 1[2|
[Cevels,ngmt~~~|
[____ fow[ 393] 400] 720] 954] B41] 530] 6.70]
[mid 61 | 450 [ 65 | 14s| ¥32 | Asi| 53|
[CC high| 370 | 400| 4035 | 370 | 345| of| 403|

Al calibration sets passed the requirements, although occasional replicates failed.
‘Accuracy and precision of plasma and serum QC'sagainstthe same matrix calbration
met requirements, iththe exception that PFOSAA/ plasma precision at the low level
was 16% CV and accuracyatthe mid level was 17%, and POAA / serumaccuracywas
16%atthe low level. The low levels were abovethe LLOQ.

Validation report review 14 Human Serum at Northwest Bioanalytical
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X. VALIDATION OF SER DILUTION PROCEDURE

This requirement was met, with restriction:
The calibration curve must be prepared at the same dilutionofserum as the
diluted sample for accuracy. If the sample is ata different matrix dilution, the
results will not be correct.

[[ FDAGuidene ____[  NWBReport |
"The ability to dilute samples originally| Requirement met,butthe method must
abovethe upper limitof the standard | contain a restriction on dilution analysis.
curve should be demonstrated by "
‘accuracy and precision parameters in | 360i: 4 replicates; 1 set
the validation.” *Any required sample | mid; high; 10x high
dilutions should use lie matrix”

Design: Serum QC sampleswerediluted 1:10 or 1:50 with ammonium acetate buffer,
and analyzed againsta calibration curve prepared in 10% serum in buffer. Itis known
that quantitating against a whole serum curve is not accurate.

Results:

{ The datashowthat accuracy requires that the proportion of matrix in the sample and
calibration curve extracts must be similar. All 1:10 dilutions had acceptable (> +15%)
accuracy, but the 1:50 dilution was biased unacceptably low(57—85%). Intra-assay
precision was excellent (<7% CV) in all measurements.

Source: Report 122, Tables 113-119)
[____T PFOS|PFOSA|PFOSAATPOAA|PFHS|M586|M5670|

[Precisionicy)~~|
[mdaT&T T52412
[CC hgh| 5 176[4[3T 4[4 4|
[_Aoxhigh| 2|2|2[7 2[2 2]

foxhigh(i60)| 2| 4|4|4 35 |414]
[Accuracy%recovery |
[md]108[66T 94 [ 06 | 105 | 701 | 103|
[ high| {03| 66 | 65 | foo| {02 | {fo [103|

[___A0xhigh| 07 | 86 [400 | #05 | dor| fia| q08|
Kamae] wv| @|8|8|#08]

[— mid[ 163 T7480[ 63 T 157 [ 54 | 151[ ds7|
[ high| 443 | 400|405| 407|404 |” dof|dor|

10x high| 4040 |4000 |4000 |4010 |4000 |4000|4070|

Validation report review 15 Human Serum at Northwest Bioanalytical
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{
XI. PRECISIONINSERUMANALYSES

The FDArequirementswere met.

[FoAGudeine |NWBReprt |
Procision - ntrabatch /Intorbatch) |Requirementmet|
CV£20% @LLOQ Al passed,except 1of 4 PFOSAAsetsat 1.5x

LLOQ, with 24 %CV.

cv 15% @>LL0Q All passed,except 1of 4 PFOSAsetsat4x
LLOQ, with 19.8 %CV.

Results;

Summary tables presented below. All analytes passed at all concentrations, with the
exceptionof PFOSA and PFOSAA in one set eachatthe low level.

Inthe initial testof3sets, PFOSA and PFOSAA had low recoveries because the.
fortificationswerefaulty; a set4 contains justthese 2 analytes. Both analytes have at

( least three setsateach levels meeting the inra-day requirements.

Interday QC datawas also obtained from a monitoring study analyzed later.

Validation report review 16 Human Serum at Northwest Bioanalytical

352



QAI Report No. 405-503

. Pracision (% CV) from Fortified Blank Serum Samples.
t Source:report #108 (tables 15-30 and app. A)
[|Pros[PFOSA[PFOSAATPOAA|PFHS|M-556 |M570|
[Levels, ng/mL
Low 51.1 900| 874 615| 580] 860
Mid 197 155 154| 152 | 152 | 155 -
High 448 00 405 403| 402| 402| 405

“ow level
Set13 5 6 10 4
Set 15 2 2 6 7
Set 16 20 11 9 9
Set 17 8 24
Interday1 14 8 6 70
Intorday2 11 10

id-level
Set 13 3 4 3
Set15 5 4 4
Set 16 4 1 4
Set 17 9
Interday1 6 5 6

Interday 8
{ igh level

- Set 13 4 8 7 5
Set 15 6 4 3 3
Set 16 3 4 4 4
Set17 2 5

Interday1 7 6 5 4
Interda 10 7 :

linterday1isthe meanofsets 13,15, and 16.
lInterday2 PFOSA/ PFOSAA data are from study NWBS00-062, a monitoring study.

istopresents GC sampledatafrom 15 runsof 3 concentrations and 2 replicates

Validation report review 17 Human Serum at Northwest Bioanalytical
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! XI. CISION IN IALY:

The FDA requirements for thistestwere met.

Eiinterbatch)

Results:

‘Summary tables presented below. All analytes passed at all concentrations,

Precision (% CV) from Fortified Blank Plasma Samples
Source:report #122 (tables85- 98
[|PFOS[PFOSATPFOSAA PFHS M570

640| 400| 460 | 481| 448 4.00
( 126 | 150 | 151 145 | 158 150

g 332 | 400 | 401 385 | 417 400
.0Q 5 6 4 8
ow level 3 5 6 8

id-level 3 6 5 5
igh level 2 3 1 7

Validation report review 18 Human Serum at Northwest Bioanalytical
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; XIIISERUMSAMPLESTABILITYTOFREEZE-AND-THAW

All requirements were met. In serum, all analytes wero stable to seven freeze |
‘thaw cycles, except PFOSAA whichwasstable to three cycles. Accuracy and
precision were generally acceptable.

[__"DAGudeline|  NWBReport |

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
after threefreeze and thaw cycles. | seven cycles.

Results: Serum samples fortified at 1x, 4x and 10x LLOQ were frozen and thawed
Seven times before analysis. In each thawing, the samples remained at room
temperature up to 6.75 hours. Losses are measured by comparing the sample analysis
results to the corresponding control analysis.

All analytes except PFOSA were stable to these conditions. PFOSA data indicate
losses of 11 — 20%, considerably exceeding the precisionofthe sample measurement.

{ PFOSA was stable to 3 freeze-thaw cycles in report #005. In that report, PFOSA at
approximately 1x and 20x LLOQ showed stabilty, as did al the other analytes.

Precision data for sample analyses are good. Accuracyofcontrols analyses is within
guidelines except for PFOS high level , which is ~15.2%.

(Source: report #122 Tables 15 - 28 AFTER 7 FREEZE-THAW CYCLES
[|PFOS[PFOSA[PFOSAA] POAA|PFHS|M356| Mero|

fw|[ 1 8[5[71ST714]
[ medum| 8| 20| 5| 1[4 5[51]

[_— hgn]l 2[ -11| -5| oo] off 03] 51

[low]453] 358] 046] 838] 648] 50d] B32]
[ medum|164| 120|13 | 51| diez| a4| 42|
[CC high] 369| 353 |302| 312| 406| 368| 366|

(Source: report#005 Table 51) PFOSA AFTER 3 FREEZE-THAW CYCLES
[__ PFOSATfwT Wah |

[%DeviationfromControl | 4| 2 |
(Sample,meanngiml | 21.1| 369 |

Validation report review 19 Human Serum at Northwest Bioanalytical
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! XIV. SHORT-TERM AMBIENT STABILITY OF SERUM SAMPLES

Requirements were met. Serum samples were kept at room temperature up to
6.75 hours per cycle during seven recurring freeze-thaw cycles (discussed
above). All ware stable excopt PFOSAA, which exhibited 10 -20%losses. ~~ ~

3 aliquotsofbiological matrix fortified | Requirement met. 3 concentrations —
at low and high concentrations ‘approx. 1x, 4-40x and 10-100x LLOQ

Store fortified samples at room Requirement met. Fortified serum samples
temperature 4 —24 hours. were frozen and thawed seven times. The

maximumthaw time in a cyclewas6.75 hours;
the total time at room temperature is not
reported.

Results: Presented inthesection above.

 -

{

Validation report review 20 Human Serum at Northwest Bioanalytical
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i XV. LONG-] 'REEZER STABILITY OF S| PLES

All requirements were met. The results demonstrate that there is no degradation
over the 55-day storage period (42 daysfortwo analytes)ofextractsatfroezer
temperature -20° C.

‘Atleast 3 aliquots of biological matrix |Requirement met. 5 replicates of serum at
fortfied at low and high concentrations| approximately 1x, 4x and 10x LLOQ.

Store fortified samples under the. Requirement met. Storedat-20° C for:
same conditions as the study
samples, for a time exceeding the time|42 42y8 PFOSA and PFOSAA
between the dateof frst sample 55 days other analytes
collection and the date of last sample| sapilty was determined by comparison toanalysis. theoretical concenration.

Results:
All analytes are stable under these storage conditions, within the accepted limits of
precisionofthe measurements. Precisionof all measurements are <11%.

{ (Source: report #122 Tables 57-63) _ SAMPLES AFTER 42 OR 65 DAYS AT 20°C
[IPrOS ]PFOSA[PFOSAA]POAA|PFHS |M856|Wsm|

[owloT"8 ai[0 4[71771
[medum[ -14| 00 3[318 7[ 4|
[hgh5| 1[2 [|8 02 015]

(Sample,meanagml_
[ low[ 467] 434] 095]782] 686] 542] 802]
[medum| 170 |150| 160|140|164| 141|149|
[C high]378| 395|413| 372|403|367| 388|
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XVI. T-PREPARATIVE AMBIE! ILITY. RACTS

The requirements were met for all analytes. The results demonstratethatthere is
no degradationoverthe 7daystorageperiodofextractsatroomtemperature,- - .
coveringat least the residenttime in the autosampler.

[[___FOAGuideline| NWBReport |
No specific requirement Requirement met. Serum extracts used;

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

The stability of the drug and the Requirement met. Serum extracts stored

intemal standard should be 30r7daysatroom temperature. Stability
assessedoverthe anticipated run |was measured by comparison to
time previously analyzed or freshly prepared

QC samples.

Results:

Two tests were conducted at different times. In the first, “standards and controls” were
extracted and analyzed, then reinjectedonthe 4” dayafter extraction. Three QC levels

{ were included. In the second, low and high QC sample extracts were stored for7 days,
then analyzed againstfreshly extracted QC samples.

All analytes are stable under these conditions. Recoveries were allintherangeof
100% £11. While there is no separate data for the surrogate standard, the results
presented at a minimum demonstrate that,atworst, al analytes and the surrogate.
degrade at the same rate, if any.

‘Sample precisionis good, <10% CV in all cases. Control precision is goodinthefirst

test, but was not reportedforthe second. Control accuracy is good,exceptforPFOSA
and PFOSAA. In the first test, control values were <85%oftheoretical dueto a
fortification error. However, the stably test is not affected by this if both were fortified
with the same solution. In the second test, accuracy could not be determined because
the fortification level was not reported.
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{ (Source: report#122 Tables 20-35 EXTRACTS STORED 3 DAYS, AMBIENT

[Co "1 Pros| PFoSA|PFOSAA|POAA |PHS | Mase| weno|
pe WT TT 3TzTa es a i]

maw a5[4 eel11 or]
: mreeLalaTaLoaLoaf
[meenen Tarr] zi] 77] ai] em sm[ sa
[md]des|100 | 110 | ie 1657| 145| 746|

hon! sep | 2m |2s | ail47[ st[30]

(Source: report #122Tables36-42) EXTRACTSSTORED7DAYS, AMBIENT

[Co 1 ros[ProSA | Pros |POAA|PFS|Wass|wera|
TsTs[7[2 [| oa]7]
Wel317 wl21ofl 5s ov]

[Sample,meanngmt |
[low]480] 337] 889] 768] 6.14] 543] 881]
[CC high| 391| 334|334 | 378| 404|379| 420|

(

i
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' XVIL POST-PREPARATIVE1:8°CSTABILITYOFSERUMEXTRACTS

All requirements were met. The results demonstrate that there is no degradation

over the four day storage periodofextracts at refrigerator temperature.

FDA Guideline[NwBReport |

oeen [poproent|
The stability should be assessed Requirement met. Stored serum extracts
over the anticipated storage time were refrigerated at 1-8° C for4 days.
before injection. Stability was measured by comparison to

freshly prepared QC samples.

Results:

All analytes are stable under these conditions. Sample precision is good. Control
accuracy is good; however, PFOSA and PFOSAA accuracy in the QC samples could
notbe evaluated. While there is no separate dataforthe surrogate standard, the
results presented at a minimum demonstrate that, at worst, all analytes and the
sumogate degrade at the same rate, if any.

! (Source: Report #122 Tables 43 - 49) EXTRACTS STORED 4 DAYS 1-8°C

[1PFoS[FFOSATPROSAA[POAA|PFHS|W556|W&T0|

Cow]02[ST7 il 4
[mal2121 |412]0 3

[Sampleprecision(|
3 HB J |

ml21el11213| os 1]
Cow]#8] 2s]Bm] sai] ess[6m 83

hen ses[s17 [310 | 387[ an | 402|37|
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XVITLPOST-PREPARATIVE-20°CSTABILITYOFSERUMEXTRACTS

All requirements were met. The results demonstrate that there is no degradation
over the five day storage periodofextracts at freezer temperature (-20° C).

[_FDAGudeline |___NWBRepor |
No specific requirement Requirement met. Two levels in triplicate.

The stabllty should be assessed | Requirement met. Stored serum extracts
over the anticipated storage time | were stored at -20° C for 5 days. Stabilty
before injection. was measured by comparison to freshly

prepared QC samples.

Results:

All analytes are stable under these conditions. While there is no separate dataforthe
surrogate standard, the results presented ata minimum demonstrate that,atworst, all
analytes andthesurrogate degradeatthe same rate,if any.

(Source: Report#122 Tables 50-56) EXTRACTS STORED 5 DAYS at 20° C
[_____TPFOS[PFOSA[PFOSAA]POAA|PFHS|M555|Wer |

i
CC ew[ 5T 2TT 6 07] 06] 41
[hgh2[5| 03] 05]2] 08] 3]
[SamplePrecision(cv),%
[  dew[7 aT5Ta a[4 4]

hgh 213137 5]2]313]
Sample,meanngl
[ low[ #457 308]76 830] 681] 539] 830]

high] 371 | 307 |206 | 370|400 | 370| 374|
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f XIX. ST u Lr }

Requirement not met. No testing reported.

FDAGuideline ——— oe

Store at room temperature for at
least 6 hours

Store at other temperatures and |Requirement not met
time periods as required.

Report issued by:

(

Philippe Ourisson Date
QUALITYASSOCIATES, ING.
Manager, Scientific Support
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