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November 9, 2001

Mary Kaiser, Ph.D.

ilmington, DE 19880-0269

Drear Dr. Kaiser:

We have completed work on the development and validation of a new procedure for the
amalysis of PFOA in blood. Please find enclosed an updated Test Information Summary Sheet and a
summary of our findings. As always, we look forward to and welcome discussion concerning the
particulars of this analysis. Specifically we greatly anticipate your comments concerning the
proposed methodology change. '
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PFOA Method C.hange Proposal
November 4, 2001

Background:

In an attempt to better certain aspects of the method currently in place to test for the presence and .

amount of perfluorooctanoic acid (PFOA) a new sample preparation procedure was developed
and validated.

In brief, an internal standard (perfluorodecanoic acid) is added to the sample and the acids
derivatized to their methyl esters utilizing methanolic HCI, All derivatives are then extracted into
hexane prior to analysis by GC-ECD. The main advantages of using this new procedure in
conjunction with the results of the validation for it are outlined and discussed below.

Reporting Limit:

The reporting limit for this analysis has historically been 10ppb and in this regard it is of
importance that this value be consistently achievdble. However, during the course of analysis we
observed interferences that did not allow us to reproducibly detect this critical. 10ppb point. In
essence, this point was **buried” in the baseline and as a consequence the reporting limit had te be
incteased to a greater value. Investigation revealed that this problem was in fact due to one of the
reagents that used during the sample preparation part of the procedure. Because purchasing fresh
material did not alleviate this problem, it was determined that a new method be developed.

* By using the proposed method the 7intcrfercnccs that caused the problem detailed above
are no longer present. A reporting limit of 10ppb is consistently obtained (See Figure 1).

Patient Resnlts:

To test the validity of the method 33 patient samples, along with the appropriate quality controls,
were analyzed using both types of sample preparation procedures and their results compared.

« With the exception of four patient samples, all results are comparable with values not
differing by more than + 30%.

+ The patient samples where this criterion did not hold true were samples where the
described interferences were present.

Overall Coaclusiond:

1. A-reporting }imit of 10 ppb is consistently obtained.

2. Interferences that were observed and, in some samples, affected accuracy of results are
no longer present.

3. Patient results are comparable when analyzed using both methods.

4. The greater ease of sample preparation allows us to handle a higher vohime of samples at
one time.
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NAME OF TEST: PERFLUOROOCTANOIC ACID NMS # 3425

SYNONYMS: PFOA, FC-143 Component, Perfluorocaprylic acid

ANALYTE CLASSIFICATION: Fluorinated Organic Acid
METHOD PRINCIPLE: This test is a quantitative analysis of perflucrooctanoic acid in whole blood and

serum specimens. This is achieved by adding an internal -standard
{perflucradecanaic acid). The acids are then derivatized to their methyl esters
with methanolic HCI, which are then extracted into hexane.

Analysis is by gas chromatography with an electron capture detector on a DB-
1701 capillary column,

ALTERNATIVE METHODS: None available
SPECIMEN REQUIREMENTS:

Ve Call Eab. 7

SPECIAL HANDLING: Store refrigerated,
REPORTING LIMIT: 10 ngfmlL
TAT: Set-up on a by-arrangement basis.
PHARMACOTOXICOLOGIC
DATA: Litlle toxicological data is available on perfluoraactanoic acid. It is known o have
a very long elimination half-life,
LIMITATIONS OF METHOD: 1. Quantitative resulls cannot exceed the highest working standard or be -
less than the lowest working standard for that run.
2. There are no known interferences for this analysis.
1
REFERENCES: 1. Beliste, J. and Hagen, D.F., A Method for Determination of

- Perfluoreoctaneic Acid in Blood and Other Biological Samples, Analvtical
Biochemistry, 101, 369-376 (1980).

2. Ubel, F.A., Sorenson, S.D., and Rpach, D.E., Health Status of Plant
Workers Exposed to Fluorochemicals - A Preliminary Report, American
Industrial Hygiene Association Journal, 41, p. 584 (1980).
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Figure 1: Low point (10ppb) on calibration curve using liquid extraction procedure.

R ]
Software Varsion ; 6.1.201:019 Date : AMB04 248:51 PM
Operator : lamadnd Sample Name : Low Curvae: 10 ng/mlL
Sample Number T 053 Study = Homamada MeOHHCH
AutoSampler : NGNE Rack/Viat : 00
instrument Naine : E0d Channel :

Interface Sedal 4 . 7230910097 AD mV Range © 1000
Delay Time : 0.00 min End Time < 2100 min
Sampling Rate 1 1.1420.pisis

Valume injected + 1.000000 ut AreaRefect  : 100000000
Sample Amaunt : 1.0000 Oitution Factor < 1.00
Intemmal Standard Ameunt : 1.0000

Data Acquisition Time © 415201 14:42:30 AM Cycle 138

Raw Uata File : WPed200\Wainl st\EaVEC-3\Data\04 110 NPFOA\pfoa-04 110 Thgf-028.raw <Modified>

‘Resuit Fiia ; Wed 200 NMainL ab\EaIEQ-I\Data\04 110 1P FOApoa-04 110 thgf-038.st

Inst Method : W\ped200 iMainLablenie0-2Wlatal040901ipfaal-1000-new from
“WZN1W3MW@M11OWFOAM110€W

Proc Msthod : Woed200 iMainLab\En ES-0\Data\ 04 1101\PFOAPFOA 10-2000-041101.mth

Calib Method : \pe42001 Mainl shEMED-NData\04 11 01PFOAPFOA 10-2000-04 1 101.mth

Sequence Flle : \ped2001\PenExe\TcCSWVart. 1.2\Tmp\pba—041 ithf—-2012610903-20010416-144723 iox
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Time [min}

PFOA by GC-ECD (E03)

Peak Time Rel. RT Amea Height Area/Height lsTD Resp Blank Calumn Camponant Name Concertration

B fmin] sl vy fs] ng/mL
33008 0733 48421 14845 362 00627 PFOA 9 /
7 4105 1000 635461 235754 2688 1.0000 ISTD-PFDA —
684862 251500 10627 9
3
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Figure 2: Freeze Drying Method (Low QC)

Softwara Version : 6.1.20.1:019 Date 1 4115101 4:15:44 P\
Operatar : hagarcie SamplaName : Low OC
Sample Number .1 025 ‘Study : WLH3Y¥1904
AutoSampler : NONE Rack/Vial : ()
fnstrument Name : E0% Channel A

fnterface Serisl # : 7230910097 AD mV Range ; 10000
Detay Time : 0.00 min End Tima 1 21.00 min
Sampling Rate . 10.0000 pts/s

Volume injectad : 1.000000 mi Area Reject < 100.000000
Sample Amoynl : 1.0000 Ditution Factor : :1.00
Internal Standard Amount = 1.0000

Data Acquisition Time 147101 6:23:55 PM Cycle 1 25

Raw Data Flis.: \\pe(2001\MalnLab\En'ﬁE0~3\Da!a\040701\PFOM40701HGF-025m <Modifiad>
Resull File : \pes2001Mainl sbENIEC-3\DatalG4070 \PFOA- 0407 0S HEF-025 st

Inst Methad : \pe42001MainLablEnviED-IMathods\PFOA 0-1000 curva-121600 from

W\pe4200 1\ Maint ab\EnVIEC-\DAN40TONPFOA-DIQ7DIHGF-025. 55t

Proc Method : Wpe420011alnl ablenvie0-3\dat 104070 1\pfoa 200-4000-040701.mth

Cafb Method : \pedZ00TMaiv.ablemAe0-Adatavt4070fos 200-4000-040701.mth

Sequence F\h \WZONW:M\ENAED-S\DEI&WHTN\PFOA~040701HGF seq
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PFOA by GC ECD (EO3)

Peak Time Rel. RT Area Height AreaHelght ISTD Resp Blank Column C np Name Concentraty
'] (nun] vs) [le s} Ratio rg/mb,
22871 0652 ASSA1 18614 2447 0062 PFOA n
44407 1.000 509923 298335 3050 10000 1.5 PFDA [e———,
955464 316950 10524 3
4




PFOA Method Comparison’ Freeze Dried Method versus Liquid Extraction Methad of Perfluorooctanoate
R .mathyl ester from Blood -
o, ample Control FreezeDrying Liquid Extraction 1
& umber Number FFOA  ISTD ISTD  ng/ml] PFOAHL ISTD ISTD  ng/mb] % diff >4/ 30%
Ht. Ht. Resp. Ht.  Resn. ‘
1fLow QC 17222 243073 0.071 48" - 22049 256135  (.086 49 2
2 8053 247169 0.023 13 20971 281763 0.074 a8 98 %%
3 21927 252004 0.087 63 27751 291816 0.095 57 10
4 12329 208416 0.059 37 24076 297100 0.081, 44 17
5 8168 212227 0.038 18 15910 285704 0.056 22 20
6 21538 274340 0.079 55 21841 303445 0.072 36 42 %
7Mid-QC 50612 183210 0276] 256 79640 243951 0.325] 299 15
Bjlow QC 4 17312 251466 0.069| 46 24268, 273951 0.089 53 14
9 76733 195603 0.392; 410 130769 307048 0.426) 420 2
10 71339 253949 0.281] 2700 85973 281786 0.305] 2800 4
Lk 71436 226788 0.316; 310 101613 300800 0.338! 310 0
12 60243 256633 0.235 2100 68749 293512 0.2341 2000 5
13 116082 194232 0.588) 810 207364 325202 0638} 730 10
14 34108 184427 0.185; 160 60516 340561 0.178] 140 13
15 39543 247914 0.160] 538 28829 291402 0.099 627 15
j 16 40585 238555 0.170] 140 46740 302389 0.155] - 120 15
| 17 56678 233943 0.2421 220 68624 303009 0.226] 130 .15
18 45512 255324 0.178f 1500 26280 266231 0.099] 1249 18
19 63205 2189656 0.289; 2800 73665 258508 0.285] 2543 10
20 2178 216499 0.010 \} 5060 310214 0016 0 NZA
21 49680 220045 0.226] 2000 55608 263645 0211 1752 13
221Mid-QC 68453 223282 0307 298 86938 295411 0.294] 285 12
23 40573 249224 0.1631 140 58153 331323 0.176] 140 0
T 24 3308 236671 0.014 0 7393 321543 0.023 0 NIA
25 47659 248200 0.192] 673 228640 323630 0.706] 860 24
26 10975 239652 0.046 25 12966 303100 0.043 10 86 **
27 12113 249430 0.049 28 15902 314680 0.051 17 49 Jex
28 78299 229317 0.341] 340 100095 302138 0.331] - 310 9
29{Low QC 10037 167416 0.060 38 24353 304819 0.080 44 15
30&Miﬂ Qc 52963 191978 0.276{ 261 85457 274960 0.311 283 8
. 31 139762 0.000 0 7902 298280 0.026 0 N/A
. 32 3518 198673 0.018 0 9273 281886 0.033 0 N/A
33 153525 0.000] 0 10052 303660 0.033 0 N/A
34 148912 0.000 0 7813 326413 0.024 0 N/A
35 7358 16B129 0.044 23 21948 343206  0.064 29 23
36 79791 264217 0.302) 1169 55987 318673 0.176] 1386 17
37| 19411 137065 0.1421 117 §7208 329714 0.174] 138 15
as 117280 263930 0.444| 2438 90354 323824 0.279] 2477 2
39 | 59401 272670 0.218] 784] 42979 336D52 0.128] 909] 15
AVG { 220457 300294
SD 37941 24257
RD (%} 7 8
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