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Purpose of Revision:

‘The purposeofthis revision is to incorporatealdataavailabletodateon the Naive Rat
Study (T-6316.9) and the rat chow/fishmeal analysis. ‘This includes data reported in the
initial final Naive Rat Study report written by Corporate Toxicology in 1998 (1), a
summaryreporton the liver PROS levels written by 3M Environmental in 1998 (Appendix
1), and a summaryreportofthe liver PROS levels and rat chow/fishmeal analyses written
by 3M Environmentalin 2001 (Appendix 3).

Study Background:

In an attempt todeterminethesourceof low-level PFOS body burden foundincontrol rats
involved in some 3M contract dietary studies, a comprehensive plan with the following
objectives and responsibilities was designed:

Objective1- To investigate potential sourcesofcontamination within the study
housingareaofthecurrent dietary studies on perfluorinated test compounds at
Covance Madison. Andrew Seacat was appointed study directorwithMarvCase
as alternate. Jim Wolters, 3M Environmental, is responsible for coordinating and
conducting direct air monitoring and wipe samples.
Objective2 - To determine ifcontaminationoffeed is leading to the low levels of
PFOS seen in control ats in the two-year dietary study of N-Ethyl FOSE
conducted at Covance Madison. Andrew Seacat was appointed study director with
Marv Case as altemate.
Objective3- To investigatethebackground serum and liver PFOS levels in naive
ratsofdifferent age groups from different sources. Information on the various
diets supplied by the different vendors is to be obtained. Deanna (Nabbefeld)
Luebker was appointed study director withMarvCaseas altemnate.
‘Objective4 - To investigatethepossibilitythatPROS exposure is stemming from
tainted feed, exposure in rat roomsor acombinationofboth.MarvCasewas
appointed study director.

3M Environmental Analytical Laboratory was deemed responsible for chemical analysis of
samples gathered in objectives 1-4.

‘The study to examine objective 3 is complete and is the focus of this report. Once data
addressing each objective are available, reports of the various studies will be generated.

Report Summary:

‘The purpose of this study was to assess “endogenous” levels of fluorochemicals (FCs) in
untreated Sprague Dawley rats of three different age groups acquired from three different
breeders to determine what perfluorooctane sulfonate (PFOS) levels, if any, were present.
Each vendor was contacted to provide information on the feed provided totheirrats while
at their facilities. Levels of PFOS in the rodent feed supplied by the different vendors and
in fishmeal were determined.
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‘The liversofmale and female untreated SpragueDawley rats 6-8 weeks old, 10-14 weeks
old, and approximately 9-12 months old (old retired breeders, ORB) from Charles River,
Harlan,andTaconic Farms Laboratories were examined for iver PFOS levels. Male rat
liversfromCharles Riverand Taconic Farms test animals showed significant endogenous
levelsof PFOS that roughly correlated with age. Livers collected from the oldest group of

‘maleratsfromTaconic Farms contained significantly more PFOS than any other group in
the study. The liversofthe female rats from Charles River and Taconic Farms contained
very consistent levelsof PROS, showing no correlation with age. The livers of test
‘animals from Harlan did not contain PFOS above the limit of detection (1S ng/g). Based
on these data, PFOS had bicaccumulated to a much great degree in male Charles River and
Taconic Farms than in female rats from the same vendors. This difference may have been
a result of PFOS being released in themilkand/or transferred in uterotothe pups in
females that had bore and nursed multiple litters. Female ratsmayalso more readily
excrete PFOS through urinary excretion thanmalerats. Results of the vendor feed/diet
history survey revealed that fishmeal wastheprimary ingredient in feed supplied to
‘Taconic Farms rats and the Sth listed ingredient in feed providedto Charles River rats.
Fishmeal was not listed as an ingredient feed supplied to Harlan rats. Detectable levels of
PFOS were found in samplesofthe chow fed to both Charles RiverandTaconic Farms
rats. NoPFOS couldbedetected in chow provided to Harlan rats (fishmeal free).
Analyses of fishmeal (six types arising from a minimum of 3 kinds of fish) suggest that it
may be the source of PFOS in the chow. ‘To definitively make this conclusion, analysis of
theactual fishmeal incorporated into each of the chow samples analyzed is required.
Another possible source of PFOS is the paper coating used in feed bags. Further
information on feed packaging may be gathered in a future study.

Methods:

‘This study was performed in the 3M Strategic Toxicology Laboratory under adefined
protocol (2). All in-life procedures were approved by the 3M Laboratory Animal Review
Committee (3M LARC).

‘Thirty Sprague Dawley rats, fivemaleand five female fromeachofthe following age
‘groups: 6-8 weeks old, 10-14 weeks old, and ~ 9-12 weeks old (old retired breeder, ORB)
‘were ordered from Charles River, Harlan, and Taconic Farms. Each vendor was asked to
provide the name of the feed provided to their rats, name and location of feed vendor, feed
ingredient list and information on feed packaging. All animals remained in their shipping
containers between arrival at 3Mandenthanization. No food or water, other than that
provided in the shipping containers, was furnished. Within one hourofarrival at 3M, rats
‘were weighed, grossly examined, and euthanized by CO,asphyxiation. Sera and liver
‘were harvested and sent to Kris Hansen, 3M Environmental Laboratory - Fluorine
Analytical Chemistry Team (FACT), for PFOS analysis.

Liver specimens were analyzed as described in the Experimental Section of Appendix 1.
‘Sera samples have not been analyzed but will be retained for possible future analysis.
Statistical analysis to detect significant differences (p<0.05) in liver PFOS concentration
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between age groups, sexes, and vendors in the CharlesRiverandTaconic Farms rats was
‘performed using a one-tailed, homoscedastic T-test. The rate of change in PFOS levels
(ppbiweek) was estimated by dividing the change in PFOS concentration by the number of
weeks evaluated (approximately 38.5 weeks).

Rat chow from eachofthe vendors and fish meal (six types arising from a minimumof3
kindsoffish) were analyzed for POS concentrations as described in Appendix 2.

Results:

In life data including body weights, liver weights, and liver/body weight ratios as well as
liver PFOS concentrations can be found in Tables 1-3. Detailed resultsofthe FC analysis,
including graphs and a full data table, can be found in Appendix 1.

Liver PFOS levels in CharlesRivermale and femalerats at 6-8 weeksofage averaged
43.0£4.07 and 66.6 £ 19.27 ppb, respectively. At 10-14 weeksofage, liver PFOS levels
inmaleand female CharlesRiverratshadincreasedto103.0 £21.33and 79.9 £ 12.06
ppb, respectively. Liver PROS levels in Charles River male and female ORBs were 145.0
+1242 and 67.8 + 29.63 ppb, respectively (Sec Table 1 and Appendix 1).

LiverPFOS levelsinallHarlanratswerebelowthemethoddetection limitof 15ppb (See
Table 2 and Appendix 1).

Liver PFOS levels in Taconic Farms male and female rats at 6-8 weeksofage averaged
60.2 12.21 and 73.0% 12.29 ppb, respectively. At 10-14 weeks of age, liver PFOS
levels in male and female Taconic Farms rats had increasedto92.2 +2275 and 75.7 +
24.40 ppb, respectively. Liver PFOS levels in Charles River male and female ORB were
327.0 115.37 and 65.6 + 27.24 ppb, respectively (See Table3 and Appendix 1).

‘The average rate of change in PFOS liver concentration for male and female Charles River
rats from week 7 toweek45.5 was estimated to be approximately 2.6 and 0.031 ppb/week,
respectively. The average rate of change in PROS liver concentration for male and female
‘Taconic Farms rats over the same time-period was estimated to be approximately 6.9 and—
0.19 ppbiweek, respectively.

Results of the T-test are included in Table 4. The change in liver PFOS concentration
between age groups in male Charles River and Taconic Farms rats was significant at all
timepoints (p <0.05). Livers from CharlesRivermale rats contained significantly more
PFOSatall age groups than did livers of Charles River female ratsofthesameage group.
Liversofmale Taconic Farms ORBs contained significantly more PFOS than livers of
female Taconic Farms ORBS. Livers ofmale Taconic Farms 6-8 week and ORB rats
contained significantly higher PFOS concentrations than did male Charles River rats of
the same age groups.
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VendorFeed/DietSurvey

Charles River rats are fed PMI SL79 Ratand Mouse Diet supplied by PMI Nutrition
International Inc., Brentwood, MO. PMI feed is packaged inpaperbags coated with apapercoating material produced by 3M.Thefeed ingredients, as listed by PMI NutritionIntemational Inc., are as follows:

ground yellow com, wheat middlings, soybean meal, animal fat preserved with
BHA, fish meal, alfalfa meal,canemolasses, calcium carbonate, salt,
cyanocobalamin (source of vitamin B-12), biotin, DL methionine, calcium

pantothenate, folic acid, riboflavin, cholecalciferol (source of vitamin D-3),
vitamin A acetate, di-alpha tocopheryl acetate (source of vitamin E), thiamin,
magnesium oxide, sodium selenite, nicotinic acid, pyridoxine hydrochloride,
‘menadione dimethylprimidinol bisulfite (source of vitamin K activity), silicon
dioxide, calcium iodate, manganous oxide, copper sulfate, cobalt carbonate,
ferrous carbonate, zinc sulfate, zinc oxide.

Harlan rats are fed Harlan Teklad LM-485 Mouse/Rat Sterilizable Diet supplied by Harlan
‘Teklad, Madison, WI. Teklad feed isalsopackaged inpaper bags. It is unknown at thistime, however, whetherornotthese bagsarecoatedwith a 3Mmaterial. The Teklad feedingredients, as listed by Teklad, are as follows:

ground com, soybean meal, ground oats, wheat middlings, alfalfa meal,
soybean oil, com gluten meal, calcium carbonate, dicalcium phosphate,
brewers dried yeast, iodized salt, L-lysine, DL-methionine, vitamin A-acetate,
D-activated animal sterol (source of vitamin D), vitamin E supplement, niacin,
calcium pantothenate, riboflavin, thiamin mononitrate, pyridoxine hydrochloride,
‘menadione sodium bisulfite complex (source of vitamin K), folic acid, biotin,
vitaminB,; supplement, calcium carbonate, manganous oxide, ferrous sulfate,
copper sulfate, zinc oxide, calcium iodate, cobalt carbonate.

Taconic Farms rats are fed TAC #31 Rodent Diet supplied by Zigler Co, Gardner, PA.‘TAC #31. is packaged in a “commercially acceptable3 ply laminated paper bag”. It isunknownatthistimewhetherornot a 3Mmaterial is usedinthese bags.Thefeedingredients in TAC#31, as listed by Zigler Co,areas follows:

fish meal, soybean meal, alfalfa meal, com gluten meal, ground whole wheat,
ground#2 yellow com, ground whole oats, wheat middlings, Brewer's dried yeast,
soybean oil, salt, dicalcium phosphate, ground limestone, vitamin and mineral
remixes.

RodentFeedPFOSAnalyses
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PMI Lab diet, fed to rats obtained from Charles River contained approximately 18 ng/g
PFOS. Rodent dietfrom Zigler, fedtorats purchasedfromTaconic Farms contained
approximately 12 ng/gof PFOS. Tekladrat/rodentdiet, fed torats obtained from Harlan
(fishmeal free), didnotcontain PFOSabovethe limit of quantitation (LOQ) (see
Appendix 2).

‘FishMeal PFOSAnalyses

Six types of fishmeal arising from at leastthree types of fish wereanalyzed for PFOS (see
Appendix 2). PFOS was detected in 50%ofthe fishmeal samples analyzed. Itis not
known, however, what type of fishmeal was incorporated into the various rat chows.
Therefore,itcannotbedefinitively concluded that fishmeal is the source of PFOS in the
rat chow. Analysis of the actual fishmeal incorporated into the chow is required to
provide a direct link.

Conclusions:

Basedonthesedata,PFOShadbioaccumulatedtoamuchgreatdegreeinmaleratsfrom
CharlesRiverandTaconic Farmsthaninfemaleratsfromthesesamevendors. This
differencemayhavebeen a resultof PFOSbeingreleasedinthemilkand/ortransferredin
utero to the pups in females that had bore and nursed multiple litters. Female rats may

also morereadilyexcretePFOSthroughurinary excretionthanmalerats.Theliversoftest
animals from HarlandidnotcontainPFOS above thelimitofdetection(15 ng/g). Results
of the feed analyses revealed detectable levels of PFOS in samples of the chow fed to both
Charles River and Taconic Farms rats. No PFOS couldbedetected in chow provided to
Harlan rats (fishmeal free). Analyses of fishmeal (six types arising from a minimum of3
kinds of fish) suggest that it may be the source of PFOS in the chow. To definitively
‘make this conclusion, analysis of the actual fishmeal incorporated into each of the chow
samples analyzed is required. Another possible sourceof PFOS isthepaper coating used
in feed bags. As stated in the results section, 3M suppliespapercoating to PMI, the
‘manufacturer of Charles River PMI chow. It is not known, however, if Harlan and
Taconic Farms feed suppliers also use 3M material in their bags. Further information on
feed packaging may be gathered in a future study.
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List of Tables:

1) Charles River In-Life and Liver PFOS Data

2) Harlan In-Life and Liver PFOS Data

3) Taconic Farms In-Life and Liver PFOS Data

4) T-Test Results (p values) - Charles River and Taconic Farms Age, Sex, and Vendor
Liver PFOS Comparision.
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[Body iver wt/ [PFOS Liver Conc. (ng/g or ppb),
wt(g) [bodywt [individual _|ave [stdDev

craresT 1 1 TTTTTT |
river R1 [c8wks | 171.7] 830] 0.04 “3085 43.0]

R2 o8wks | 179.6] 830 0.04 488)
R3 o8wks | 161.5) 7.05] 0.044 426)
R4 le-8wks | 151.6] 6.60 0.04 39.5]
RS o-8wks | 166.8) 8.08] 0.048 411
R6 [F[6owks| 173.7] 8.69] 0.050] 549] 66.6
R7 [F [e8wks | 1683 7.13) 0.042] 62.)
Re [F [6-8wks [165.1] 7.46 0.045] 65.4
Ro [F [68wks | 1417] 491] 0.033] 99.6]
RIOJF _[6-8wks | 1507] 647] 0.041 51.2)
RIM [10-14wks| 524.3] 10.55 0.039) 100.0}
R12M [10-14wks| 367.9 12.66) 0.034] 140
RIBIM [10-14 wks| 356.7] 13.10 0.037] 96.8)
Ri4IM [10-14 wks| 358.5] 13.23 0.037] 878
R15[M [10-14 wks| 365.6] 13.65] 0.037] 904

[CRi6[F [10-14 wks| 226.1] 10.49] 0.046] 722] 799)
lor17[F [10-14wks| 199.5 6.32] 0.032] 939)
lcR18[F [10-14 wks| 203.4 6.13 0.030] 71.4]
ICR1s[F [10-14wks| 196.4f 7.14 0.036] 922)
jcR2o[F [10-14 wks| 209.8] 7.08] 0.034] 696
[CRzilM ‘ORB | 4062] 9.75] 0.024] 131.0] 2
cream |orRB 3423 10.09 0.029) 133.0)
lcRza[m [ore 395.1 10.83 0.027] 151.0)
|cR24[m  [oRB 3637| 9.24 0.025 149.0)
|cRzs[m__|ore 460.2] 1393 0.030) 160.0}
[CRzs[F [ore 3942 12.70 0.032] 1190] 67.9)
lcrz7[F [ore 4125) 16.09 0.039) 67.
lcR2sF [ORB 4829) 14.80 0.031 45.0
lcReo[F [ore 485.3) 14.96 0.031 55.5]
lcRsolr_jore 4242] 1134] 0.027] 53.0)

"ORB = oid retired breeders
[* Outlier- not used in calculations.
[Method detection limit (MDL): PFOS = 15ng/g or ppb

Page 8.0f23



: DT21; T-6316.9 FinalStudy Report Revision A
01/09/02

[AgeGrp. [Body [Liver PFOS LiverConc. (ng/gorppb)
wt (0) [wt (g) individual _|Ave [stdDev

1 T_TTT T 1 1 |
AT [68wks | 198.4] 9.45 0.048] MDL|  <MDL|

IH2 6-8wks | 201.7] 9.34] 0.046] <MDL]
[Ha 6-8wks | 2034) 850] 0.042] <ML|
[Ha 6-8wks| 2039) 838 0.041 <MoL|
IHs 6-8wks | 204.2] 9.17] 0.045) <MDL]
[He |F_[c8wks | 2143 7.62 0.03] MDL] <MDL]
7 |F [68wks | 2080] 7.19] 0.005] <MDL
He |F [68wks | 2128) 7.4] 0.004] <ML|
Ho |F [68wks | 2003) 7.30] 0.05] <ML|
H10 JF [6-8wks | 2090] 8.08] 0.039) <MDL|
[FT 10-14 wks| 300.6] 10.69] 0.036) <MDL|  <MDL|
[H12 10-14 wks| 307.9f 12.33 0.040] <MDL|
[H13 10-14 wks| 304.0f 11.28) 0.037] <MoL|
[H14 10-14 wks| 209.6] 10.09) 0.034 <MDL|
[H15 10-14 wks| 306.0f 11.38] 0.037] <MDL|
[H16 [F [10-14wks| 237.7] 6.65] 0.028) <MDL| _<MDL|
H17 [F [10-14 wks| 241.1] 7.20] 0.030] <MDL|
H18 |F [10-14 wks| 230.7] 7.14] 0.00) <MDL|
H19 |F [10-14 wks| 236.3] 8.54) 0.036] <MDL|
20 |F [10-14 wks| 2334] 7.33) 0.031 <MDL|
[FT [FORE | 470.7] 17.00] 0.036] MDL] <MDL|
[H22 ors. 4628] 14.50 0.032) <MDL|
IH23 ORB 446.6] 15.55 0.035 <MDL|
[Hoa lore 4582] 1452 0.032] <MDL|
[Hes oRB. 4789] 11.19] 0.023 <MDL|
[Fs [F_ [oR 337.8] 10.45] 0.031 MDL] <MDI
He7 [F [ors 3262| 1027] 0.031 <MDL|
Hes [F [ore 2857) 854 0.030) <MDL|
Heo [F  |ORB 2862| 9.01] 0.031) <MDL{"
Hao [F [ors 306.9] 11.00] 0.036] <MDL]

|* ORB = old retired breeders
[Method detection limit (MDL): PFOS = 15ng/g or ppb
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[Body [Liver PFOS Liver Conc. (ng/g or ppb)
wt(9) |wt (9) individual |Ave [Std Dev.

meme[11T1TT |
[FARMS F1 [6-8 wks 2002] 9.64] 0.048 63.6} 12.21)

F2 16-8 wks 202.4] 10.18] 0.050) 63.0}
F3 16-8 wks 184.1] 9.28) 0.050) 47.7)
F4 16-8 wks 187.5 10.26 0.055 49.2
F5 16-8 wks 1836 9.34] 0.051 77.5|

F6 |F [6-8 wks 201.2] 9.73] 0.048 67.0| 9)

F7 [F [6-8 wks 189.9 8.40 0.044 89.3

8 |F [6-8 wks 1725) 9.40] 0.055 78.8]
9 |F [6-8 wks 207.9) 10.28) 0.049 73.2

F10|F [6-8 wks 199.5| 10.54] 0.05 56.6]

F11 [10-14 wks| 454.3] 17.97]  0.040| 86.5] 22.7
F12 10-14 wks| 334.6] 13.07| 0.039 54.7]
F13 10-14 wks| 459.9] 17.65 0.038] 84.9]
F14 10-14 wks| 407.5 14.1 0.035 119.0|

F15 10-14 wks| 317.8] 12.75] 0.040} 86.2]

F16 10-14 wks| 214.4] 9. 0.044} 52.9) 75.7| 0

P17 10-14 wks| 226.1] 8.94 0.040) 71.5)

F18 10-14 wks| 216.1] 8.4 0.039 72.6
F19 10-14 wks| 241.0) 11.21 0.047| 64.4]

F20 [10-14 wks| 246.5] 8.5 0.035 117.0)

F21 "ORB 687.8] 22.22] 0.032) 151.0] 327.0] 115.3:

F22 JORB 561.2| 18.24] 0.033] 441.0]
F23 JORB 456.0) 14.96] 0.0: 379.0]
F24 JORB 525.7) 17.91) 0.034 390.0]

F25 JORB 586.6] 18.24] 0.031 276.0

F26 |[F [ORB 281.5] 19.56] 0.069] 59.5 65.6] 4

F27|F |ORB 281.4] 18.81) 0.067] 105.0)
F28|F |ORB 247.5) 15.65 0.063] 71.9]
F29 |F  |ORB 289.5) 14.95 0.052 63.0]
F30 [F |ORB. 338.7| 17.58] 0.052] 29.0]

|" ORB = old retired breeders
[Method detection limit (MDL): PFOS = 15ng/g or ppb.
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able 4: T-Test Results (p values) - Charles River and Taconic Farms Age, Sex, and Vendor
Liver PFOS Comparision

[Vendor| ‘Age/Sex Group Comparision

[658 [10.14wk [6BWK& [68&  [10-14wk [6Bwk& [6-8 wk [10-14wk [ORB
10-12wkla ORB |oRB |10-14wk |s ORB |oRB 8 6-8 wk |& 10-14wk [ORE

charies onl 021] 04 00
River

Taconic} oz8l 030] 007 025 0.00
Farms

| Vendor Comparision
[male[Female__Tooocomsomoomoom |

Chartes [68 wx [10-1awk [ORB& [6:8 wk [10-14wk |ORB&
River |s 68wk|& 10-1awi{oRE  |s 68wk |a10- lore

awk
vs

Taconic} 0.13 0.37
Farms
TEST - one-tailed distribution, homoscedastic
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Piuorochemical(FC)LevelsinNaiverats.July,1998.

.
Page12023



- DT21; T-6316.9Final StudyReportRevision A
01/09/02

Signatures:

Prepared By:

Deanna J. “a Ms Date
Study Director

Reviewed By:

2 2TZ aud /, 2003

John Butenhoff, PhD., DABT Date
Corporate Toxicology Management

(Inika Boned (/9/2%~

AndrewSeacat, PhD,, DABT Date
Senior Research Toxicologist

Page 130£23



: DT21; T-6316.9FinalStudyReportRevisionA
00902

Appendix1

3M Environmental Laboratory: Fluorine Analytical Chemistry Team
Contact:KisHansen

FluorineAnalyticalChemistry Team
Building2-3E-09
so

StudyofPFOSlevelsinNaiveRats

‘Summary report

Experimenta Summary
In ordertoassess“endogenous”levels ofPROS intestanimals,theliversofninetyratsfromthree

ifferent suplcswereQuantalanalyzedfor PROS. Threedistinct agesof rats werrepresentedin
thegroupof animalsreceivedfrom eachsupplier:6-8weeksold, 10-14weeks old,andretiredbreeders (>
14weeks). Thetestanimals,receivedbythe ToxicologyDepartmentat 3M, were sacrificeduponreceipt;

tissuesamplesweredelivered tothe3MEnvironmentalLabforextractionandanalysisby FACT.

PRPLLARSupplier Location wks ‘male:female

[Cle River |Raigh:NC [Puna [10 10[do[11]
TaconicFarms |Gernantows,NY_[TACHT|__| 10 | do| ti]
*3Mis/was asupplierofpapercoatingmaterialtoPurina Mills, Inc. Curreatly,itisnotknownif3M

suppliesmaterialtoTEKIador Taconic Farms.

AnalyticalSummary
Liversampleswere homogenizedandextractedusinganion-paringreagent.Theextractswere

‘analyzed quantitatively using high-pressure liquid chromatography-electrospray tandem mass spectrometry

(HPLC-ESMSMS)andevaluatedversusanextractedcurve.Analyticaldetailsare availableinthefull
report.Thepresenceorabsenceofotherknownfluorochemicalcontaminantsandmetaboliteswas
‘ascertainedbyinspection.

ResultsSummary
RatliversfromCharlesRiverand TaconicFarmstest animalsshowedsignificantendogenous

levelsofPFOS. Liverscollectedfromoldestgroupofmalerats from Taconic Farmscontainedsignificantly
‘morePFOS thananyothergroupinthe study.

“Thelivers of testanimalsfromHarlandidnotcontainPFOSabovethelimitof detection(15ppb).
PFOSlevelsintheliversofmaleratsfromCharlesRiverand TaconicFarmsroughlycorrelated

‘withtheageoftheanimals. Thatis,liverscollectedfromtheyoungestmalerats, 6-8weeksold,contained
{helastPROS,while the a,retiredbedsmale rat containedtehighest concentration

“Thelivers ofthefemaleratsfromCharlesRiverand Taconic Farmsweredeterminedtocontain
‘veryconsistentlevels of PROS,showingnocorrelationwithage.

Nolesknown luceochenical somamisans ormaples wer deified nthe lve samples
amtyzedinthi dy.

Graphicalresultsand afulltableofresultsareattached.
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Appendix1
‘Currently,methodsarebeingdevelopedfortheanalysisoflowlevels of PFOSandethyl-FOSEalcoholin
samplesofchowfromeachsupplier.

Experimental
‘Samplepreparation-aqueoussamples,HPLC-ESMS:lon-pairingextraction

‘Analyte isextracted from asamplematrix withanion-pairingreagent (tetrabutylammonium
hydrogen sulfate (TBA)) in a pH-contrlled environment. The cationic reageat selectively targets anionic:
fluorochemicals. Oncetheanion-TBApairis formed,theanalyteis transferred into a non-polarorganic:

solvent (ethylacetate),dried, andreconstitutedinmethanolforMS analysis.

HPLC-ESMSandHPLC-ESMSMS:Fordetailedqualitativework
InHPLC, an aliquotofextractis injectedand passedthrough areverse-phaseliquid

chromatographiccolumn. Basedontheaffinityoftheanalyteforthe stationaryphaseinthe columnrelative:
totheliquidmobilephase, theanalyteisretainedfor a characteristicamountoftime. Forexample,ina
standardsolution PFOSmay eluteat 10.5 minutes. Retention timesbetween astandardPFOS solutionand
theanalyteextractedfrom groundwateri thisanalysiswere matchedtowithin 19% on the HPLC system.

FollowingHPLCseparation,ESMSprovides a rapidandaccuratemeansforanalyzing a wide
rangeoforganic.compounds,including fluorochemicals. Electrospray,anionization techniqueused
primarilyforthe detection ofmolecular ions,isgenerally operatedat relativelymildtemperatures
Moleculesare ionized,possiblyfragmented,anddetected.

ESMSMSaddsanadditionaldimensionofcertaintytocompoundidentification.Asin ESMS,a
‘characteristicprimaryion sselected. However,insteadofsimplymonitoringtheprimaryion,inESMSMS
theionisbombardedwithhigh-energygas.As aresultof high-energycollisions, smallersecondaryionic
fragments unique totheprimaryionarecreatedanddetected.

Forexample,forPROS (C1F;sSO5) analysis, ion 499i selectedasthecharacteristic primaryion.
“Thisioni fragmentedintootherions suchas 80amu (correspondingto SOx),99amu(corresponding to
F505), 130amu (corresponding to CF;SO5),180amu (C;F.SO5), and 230amu (CyFSOy). Eachofthese:

secondaryfragmentsisdetected andcanbe sedtodifferentiatePROSfromother compoundsthatmight
havethesame characteristic 499amuprimaryion butdifferentchemical compositionsandsecondaryion
fragmentationpatterns.

HPLCsystem: Hewlett-PackardSeries 1100Liquid Chromatograph
Column: KeystoneBetas C18column

2X 100mm,§ umparticlesize
Flowrae: 300 min
Solvent A: 2.0 mM ammonium acetate: ,

SolveatB: Methanol
Solvent Gradient: 40% to 90% B in 8.5 minutes.

Holdat 90% B for 3minutes
Retumt040%Bin 1 minute
Holdat40% B for | minute:

Injection volume: 10 uL.
Run time: 13.5 minutes

ElectrosprayTandemMassSpectrometer
MicromassQuattroII APImass specirometer massspectrometer

MassLynx3.1software
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Conevoltage: 3060V
Collisiongascoergy: ~~ 40eV.
Mode: electrospraynegative

Sourceblocktemperature;115°C
Desolvationtemperature: 250°C
Primary lon: 499
Daughter ons: 80,99,130, 180
Electrode: Zspray

Quality controlsummary
Allanalyses wereconducied with amoderatetohighlevelof qualitycontrol.Duplicatematrix

spikeanalyseswereconductedforoneanimal fromeachgroupof animals.Exceptasnotedin theresults
table,recoverieswerewithintheacceptablerangeof80-120%.

Acalibrationcheckstandard wasanalyzedevery 5-10samplestomonitor instrumentaldrift.
‘Quantation wasbasedonlinearregressionanalysisoftwocurvesbracketingeachgroupofsamples.
‘QuantitationofPROS wasbasedontheresponseof 3-4 daughterionsoftheprimaryion.

Results
Seespreadsheetattachedtothisreport.

FACTmembersparticipating:
KHansen
L.Clemen
H. Johnson
M.Eliefson
G.Langenburg
R.Wyme
LA.Smith
S. Heimdah!
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SUMMARY OF NAIVE RAT/RAT CHOW/FISH MEAL STUDY ANALYSES
Conducted by the 3M Environmental Lab (prepared 03/01/01)

NaiveRats

(Takenfrom summaryreportissuedin 1998.) Inorder to assess “endogenous”levelsofPFOSintest
animals, theliversofninetyratsfromthreedifferentsupplierswerequantitativelyanalyzed for PFOS.
Threedistinctagesofrats wererepresentedinthegroupofanimalsreceivedfromeachsupplier:6-8weeks
old, 10-14 weeksold,andretiredbreeders(> 14weeks).

RatliversfromCharles Riverand Taconic Farmstestanimalsshowedsignificantendogenouslevelsof
PROS. Liverscollectedfromoldestgroupofmaleratsfrom Taconic Farmscontainedsignificantlymore.
'PFOS thananyothergroupin thestudy.

“The liversoftestanimalsfromHarlandidnotcontainPROSabovethelitofdetection (15ng/g).

PROSlevelsin thelivers ofmale ratsfromCharlesRiver and TaconicFarms roughlycorrelatedwiththeage:
oftheanimals. Thatis, liverscollectedfromtheyoungestmalerats,6-8weeksold,containedtheleast
"PROS,whiletheold,retired breedermale atscontainedthehighestconcentration.

“The liversofthefemalerasfromCharlesRiverandTaconicFarmsweredeterminedtocontainvery
consistent levelsofPFOS, showingnocorrelation withage.

LimitsofData:

‘ScreeningforotherknownmetabolitesofEt-FOSE-OH (e.g. PFOSA, PROSAA)wasperformed. The
originalsummaryreportdocumentstated that “Nootherknownfluorochemicalcontaminantsormetabolites
‘wereidentifiedintheliver samplesanalyzedinthis study.” However,basedonthelevelsofPFOS observed
intheliversamples, the analyticalLOQmaynothavebeen sufficienttoseeexpectedmetabolitelevels.
(Basedonthe 2years Et-FOSE-OH feedingstudy,PROSAAlevelswouldbeexpected t0be approximately
9%ofPFOSlevels; POSAconcentrationswouldbe expectedtobeapproximately 5%ofPFOSlevels.
Backcalculated,theexpectedconcentrationsofthe metabolitesarenearthe 1998LOQ.Datafromthe

relativelyhigh-dose 2yearfeeding studymayormaynotprovideanacceptablemodelofthis low-level
exposure.)

SpikerecoverystudieswereconductedforPROSin at liversand wereacceptable. Matrixspikestudies
‘conductedforotheranalyteswere, forthemostpar,acceptable.

RatChow

Ratchowfrom 4separatevendorswasinvestigated.Twoofthesourcesof atchowweredeterminedto
containPROSabovethelimitofquantitation.

NIH/PMILabdiet,fedtoratsobtainedfromCharlesRiverwasdeterminedtocontainapprox 18ng/g
PROS. SmallanimaldietfromZeigler,fed to atspurchasedfromTaconicFarmswasdeterminedtocontain
‘approximately12ng/gofPFOS. Tekiadratirodent diet, fedtoratsobtainedfrom Harlan,didnotcontain
PFOSabovetheLOQ.

Limitsofthe Data:
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‘Spikerecoveriesstudieswereconductedoneachtypeofchowtestedand allresultswereacceptableinall
cases(77-98%). TheLOQforPFOSinratchowisapproximately2-10ng/g.

Fish Meal

‘There isgreatvariabilityinboththesourceandtypesoffishmealavailablecommercially.Thisvariability
complicatestheanalysisof fishmealandtheinterpretationofdataconcerningfishmeal.

Fishmealsusedforanimalandfishdietare typically generatedfromwhatare referredtoas “industrialfish”.
Industrialfish,includingmenhadenandherring,areusuallyquitehighinoilcontentandthusnotfitfor
‘human consumption. Approximately90%oftheworld's fishmealisproducedfromindustrialfish.
Fishmealisprocessedinfactories ordirectlyon thefishingvesseland resultsintheproductionofseveral

‘separatefishmealproducts. Afterthe fisharecooked, aliquor(il,water, andprotein)isseparatedfromthe
‘solidsby“pressing”. Thesolidthatremainsafterpressingiscalledthe “presscake”,theliquidcomponent,
oilandsolubleprotein,is“stickwater”. Subsequenttopressing,theoilisseparatedfromtheremaining
‘componentsofthe stickwater bycentrifugation. Afterfurther distillation,thisfishoilmaybedirectly
incorporatedintoanimal diet.Theremainingstickwaterisevaporateddownto athick syrupof 30-50%

‘solidsandmaybesoldas “condensedfishsolubles”. Thesyrupmayalsobeaddedbacktothepresscake
anddriedandsoldas “wholemeal”.Presscakewithoutthesyrupis soldas “presscakemeal.” Allofthese
‘componentsmaybeincorporatedintoanimal feed.

‘AccordingtotheUniversity ofFlorida CorporateExtensionService,goodqualityfishmealaverages60-

70% protein; the oil content ranges from 2-15%.

Fishmealisincorporatedinto foodfor avarietyofanimalsandfishincludingfarm-raisedsalmon,poultry,

andcows(particularlydairycows).

Inthis study,six typesoffishmeal,arisingfromatleast 3typesof fish,wereanalyzed.

© Menhaden travelinlargeschoolsand migrate upthecoast eachyear. Theyarefoundinwarmer,near
shorewatersandintheUS,are fishedprimarilyoffAtlantic Coast. Menhadenconstitute 98%ofthe

fishmealproducedinthe US.

'  Capelin,also aschoolingfish,spendmuchoftheirlivesoffshoreinthedeepwatersofthe Northern

Pacificandthe Arcticandmovein-shoreonlytospawn.

© The habitatfordifferentclassesofherringismuchmorefarrangingthanthatofeithermenhadenor
apelin. Differenttypesofherringcanbefoundfromthe NorthernPacificwatersoffthecoast of
Canadaanddownto thesoutheasternAtlanticcoast.Likemenhadenandcapelin, herring aresmall,

‘schoolingfishandthusare targetedforlarge-scalenetting.

‘ProteinConcentrate (type offishmealnot specified) |<LOQ(approx3ng/g) |
Omega Protein FAQ (type offishmealnotspecified

[MesbsdonFismeat~~ [610 |
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Matrixspikestudies were conductedon asingletypeoffishmeal (menhaden). PFOSspikedintothe
‘menhadenfishmealwasrecoveredatapproximately66%. Matrixspikestudieswerenot conductedfor the
remainingtypesof fishmeal tested.

‘TheLOQforPROSdeterminationinthsefishmealsampleswasapproximately3.5 ng/g.

Summaryofthe3componentsofthisstudy:

Ratswith RatChowusedby |Rat Chowusedby Vendor
VendorofRats_| endogenous PFOS?| Vendor Contains PFOS?| Contains fishmeal?

Fe] ww
re .

Becauseitis notknownwhat typeof fishmealwasincorporatedinto the variousratchow, it camnotbe
definitivelyconcluded thatfishmeal i the sourceofPROSintheratchow.Althoughindirectevidence
indicatesthisprobability,becausePROSwasonly detectedin 50% ofthefishmealsamplesanalyzed,
‘analysis oftheactual fishmealincorporatedintothechowisrequiredtoprovide adirectlnk.

‘Other variablesaffectingtherasprior toshipmentto 3M (such asPROSlevelsinwaterandinother
‘componentsofthefeed)havenotbeentested.Tothebestof mymemory, this chow hasnotbeentestedfor
the potentialofEFOSE-OHtransferfrompackaging.

‘Should furtherworkbeconductedonthetissuesamples, a lowerlevelscreen formetabolitesandother
known fluorochemicalsi recommended. Thisinformation wouldprovideadditionalevidenceconcerning
theoriginofPFOSidentifiedinratlivers.

‘The motivationtopursueanyof theseadditionalinvestigationsdependsonthecorporation'senduseofthis
data. Theoriginalstudyobjective: ... todeterminewhatPFOSlevels,ifany, are presentinSprague
Dawley rats ofthreedifferentagesfrom threedifferent suppliers”(MedicalDep.protocolfo study # T-
6319.9)wascompleteduponissuanceoftheEnvironmentalLab summaryreportin 1998.
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