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SUMMARY OF A STUDY CONDUCTED WITH POTASSIUM PERFLUOROALKYLSULFONATE (PFOS) AT DUPONT
Type: Biopersistence Screening Study
Species/Strain: ~~ Rats/Crl:CD®SD(IGS)BR
Sex/Number:  Male/S/group.
Exposure

Period: Sor 10 days; 94 daysofrecoveryFrequency of
Treatment: Ad libitum for S or 10 daysExposure Ammonium perfluorooctanoate: 20 mg/kgLevels: Potassium perfluoroalkyl sulfonate (PFOS): 10 mg/kgMethod: Six groups of rats were administered ammoniumperfluorooctanoate, 1 group received the test substance for5 consecutive days and the other 5 groups received the testsubstance for 10 days. Approximately 2 hours after the first dose,blood was collected from each rat from the group designated for §doses. These same rats were sacrificed on test day 5 approximately2 hours post-dosing, and blood and livers were collected. Theremaining groups received the test substance for 10 days. Five ratswere sacrificed and had blood and livers collected on test days 10(2 hours post-dose), 13, 24, 52, or 93/94. The total fluorine contentofthe blood was determined by using a Wickbold torchcombustion method, followed by analysis with a fluoride ionselective electrode. Body weights and clinical signs were recordedthroughout the test. Liver weights were recorded, but not reported.

Six groups of rats were administered potassium perfluoroalkylsulfonate as described above. Food and water were available adlibitum throughout the test. Corn oil was used as the vehicle for theammonium perfluorooctanoae test groups.
Potassium perfluoroalyl sulfonate was dissolved in acetone beforesuspending it in com oil. The ratio of acetone to corn oil was20:80. Negative controls of com oil and corn oil/acetone were alsotested as described above.

GLP: No
Test Substance: Ammonium perfluorooctanoate, purity 93-97%

Potassium perfluoroalkyl sulfonate, purity 82-86% CAS#2195-39-3, 3-8% CAS #3871-99.6, 37% CAS #29420-49.3,1-3% CAS #60272.25-1
Results: Rats dosed with ammonium perfluorooctanoate exhibited wetperineum and diarrhea during the dosing period. Alopecia wasobserved during the recovery period. The normalized uMequivalents (blood organofluoride levels) in rat blood peaked after
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3 days of dosing and then decreased throughout te testing period.The Cmax was 518.12 + 44.89 ppm with a terminal half-lie of8.3 days. The AI (Accumulation Index) was 12.5 and the BI(Bioaccumulation) was 6497.5. An areaunderthe curve (estimatedLo infinity) (AUCINF/D) was calculated and normalized fofluorine content. The AUCINF/D was calculated as 70.79.
Rats dosed with potassium perfluoroalkyl sulfonate exhibiteddamhea, salivaton, alopecia, black ocular discharge, and stainingof various parts ofthe body during the dosing period. Alopeciaas observed during the recovery period. The normalized uvequivalents (blood organofluoride levels) in rat blood continued torise throughout the dosing period and may not have reachedsteady-state. The Cmax was 989.85 116.90 ppm witha terminalhalflife of40.5 days. The Al was 59.0 and the BI was 58382.‘The AUCINF/D was calculated as 566,479.1.

Reference: Nubont Co. (2000). Unpublished Data, Haskell Laboratory ReportNo. 2922.

SUMMARY OF STUDIES CONDUCTED WITHAMMONIUMPERFLUOROOCTANOATE AT DUPONT

Ecotoxicity

Type: BiodegradationValue: 13% at Day 28
Breakdown
products: co,
Method: Modified Strum Test (OECD 301 B). In his tes, biodegradabilitywas measured as CO; evolution. Activated sludge was used 2s thyinoculum.
GLP: No
Test Substance: Ammonium perfluorooctanoate, purity assumed 100%Results: Ammonium perfluorooctanoate (30% solution) did not demonstzateReady Biodegradability.” Note that failure to pass 2 “ReadyBiodegradability Test" does not imply that the test substance willpersist in the environment for an extended period of time.

The toxicity test, which included both the test substance and thereference chemical (sodium benzoate) in the same flask, yielded< 25% biodegradation within 14 days; therefore, ammoniumperfluorooctanoate was considered inhibitory to microorganisms inthe inoculum,
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Reference: Rubont Co. (1997). Unpublished Data, AEM LaboratoryReportNo. 24-97.

Type: Adsorption-Desorption Screening StudiesMethod: Ammonium perfluorooctanoate adsorption/desorptionscreeningStudies were performed on several test materials, including we,clays, a washed sand, peat moss, and an agricultural soil framDelaware, USA. The adsorption/desorption screening studies wereasso performed using two surface soils and two sediments from teOhio River collected in the vicinity of the DuPont WashingionWorks plant near Parkersburg, West Virginia.
The adsorption/desorption procedure used in this study wasadapted from a method developed by the Office of Provention,Pesticides and Toxic Substances (OPPTS), United StatesEnvironmental Protection Agency for use in the testing ofpesticides and toxic substances, and the development of test data{us EPA (1998). Fate, transport and transformation test goidelines:‘OPPS 835.1220 sediment and soil adsorption/desorption.isotherm, United State Environmental Protection Agency: Office ofPrevention, Pesticides, and Toxic Substances, EPA7I2-.98.045),

Except for the clays, al samples were screened through a 2-mm (10mesh) stainless steel sieve in preparation for theabsorption/desorption screening test. Furthermore, the sand waswashed using DI (deionized) water through 2-tum and S0-umstainless steel sieves. Material retained on the 50 um sieve wasused in the study. The sand, soils, and sediments used in thestudies were air-dried prior 0 use. Data calculations, however,ere based onoven dry weightsofthe samples. Oven-dry weightsere determined after drying a subsample of material in ap aves105°C for a minimumof 24 hours.
The pH of the samples was determined in a ratioof 1:1 testsubstance to water). Percent organic matter was determined using: the loss on ignition method.

Screening Test: Adsorption Studies
fhe adsorption test was performed in duplicate on each material, Ablank containing 0.01M CaCl, solution with test materials and npammonium perfluorooctanoate and a single control at eachammonium perfluorooctanoate concentration but no material wereso included. Each material was equilibrated with the aqueousphase ofa solution of the test substance at 50, 500, and 5500, ng/L
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prepared in 0.01M CaCl,

Sterile 50 mL polypropylene centrifuge tubes were used as the testVessels. One part air-dried material (4.0 g) was weighed and5 parts test solution (20 mL) were decanted into centrifuge tubes,except the control tube. The centrifuge tubes were secured onaend-over-cnd mixer and agitated at approximately 30 rpm for24 hours. Samples were centrifuged for 20 minutes at 4000x g,and then filtered through a 0.2 um nylon syringe filter into a newcentrifuge tube. The volume of aqueous supernatant was measuredand refrigerated at approximately 5°C until analyzed for the parentcompound using an LC-MS. The blank and the control tubes weresubjected 0 the same steps as the test systems, including filtering.
Sereening Test: Desorption Studies
A fresh volumeof20 mL of 0.01M CaCl, solution without the testsubstance was added to each solid phase (pellet). The sample was.mixed, centrifuged, filtered, stored, and analyzed as was dope inthe adsorption studies. This desorption step was repeated 3 secondtime, resulting in two washings that were analyzed separatelyGLP. No

Test Substance: Ammonium perfluorooctanoate, purity not applicableResults Five of9 materials tested for the adsorption/desorptioncharacteristics ofammonium perfluorooctanoate (peat moss,Upstream sediment, East Wood soil, Garden Area soi, and Kaolinclay) exhibited significant adsorption (> 25%ofammoniumperfluorooctanoate added) at one or moreofthe addedconcentrationsofammonium perfluorooctanoate. Sand,Montmorillonite clay, Downstream sediment, and Sassafras soil didnot adsorb a significant amount of ammonium perfluorooctanoateatany concentration.

Only peat moss, however, adsorbed a significant amount at allthree concentrations of added ammonium perfluorooctanoate.Kaolin clay adsorbed a significant amount of ammoniumperfluorooctanoate at 500 and 5000 ug/L. The Garden Area soilcollected at Washington Works also adsorbed significant amountsof ammonium perfluorooctanoate at S00 ug/L. Upstreamsediments from the Ohio River and East Wood soil adsorbed a. significant amount of ammonium perfluorooetanoate at 50 pg/Lonly.

Once adsorbed on peat moss, most of the ammoniumperfluorooctanoate (> 76%) did not desorb after two washings withasolution of 0.01M CaCl. For the Kaolin clay, most of the.



ammonium perfluorooctanoate adsorbed when added at S000 gL,desorbed with washing (> 60%). At ammonium perfluorooctancateadded at S00 g/L, however, an average of 98% did not desorbfrom the Kaolin clay after two washings. The East Wood soll,which adsorbed 46% of the ammonium perfluorooctanoate added at50 ug/L desorbed only about 29%. For the Garden Area sojl 57% ofthe ammonium perfluorooctanoate desorbed when adsorbed fromthe 500 pg/L solution. No measurable desorptionofammoniumperfluorooctanoate from the Upstream sediment after two washingswas observed when the ammonium perfluorooctanoate was addedat50 pg/L.
Reference: DuPont Co. (2000). Unpublished Data, Report No. EMSE-053-00.

Acute Toxicity to Fish

Type: 96-hour LCsSpecies: Lepomis macrochirus (bluegill sunfish)Value 634 mg/L (95% fiducial interval, 567-725 mg/L)Method: A rangefinding study was conducted using nominal testconcentrationsof0, 0.1, 1, 10, 100, and 1000 mg/L.
For the definitive study, nominal test concentrations were 0, 262,328, 410, 512, 640, 800, and 1000 mg/L. Glass aquaria (201)containing 10 L of test solution were employed. Positions of festchambers in the water bath used to maintain constant temperaturewere assigned using random numbers. Ten fish were added to eachreplicate using random numbers (2 replicates per concentration;total 20 fish per concentration). Control fish ranged from1-2-2.8 em standard length (mean 2.1 cm) and 0.0451-0.524 g wetweight (mean 0.228 g). Control loading was 0.23 g/L at testconclusion. Fish were not fed approximately 24 hours prior to andduring the test. A photoperiod of 16 hours light (312-344 Lux) .versus 8 hours darkness was employed with 25 minutes oftransitional light (<2.15 Lux) preceding and following the 16-hourlight interval. Observations for mortality and behavioral effectswere made daily.

Dissolved oxygen, pH, and temperature were measured in eachreplicate before addition of fish at test start, daily, at total fishmortality, and/or at test end. Total alkalinity, EDTA hardness, andconductivity of the control water were measured before fish wereadded at test start. A continuously recording thermometer in awater-control replicate was used to check temperature variationsduring the 96-hour test. Chemical analyses of the test substance.concentrations in water were not performed.



The LCso value and its 95% fiducial interval were calculated,GLP: Yes
Test Substance: Ammonium perfluorooctanoate, purity 99%Results: Mortality in the rangefinding study afier 96 hours was 0, 0,0, 0,0,and 80% at 0, 0.1, 1, 10, 100, and 1000 mg/L,respectively.

Total mortality was 0,5, 10, 15, 30, 40, 63, and 95% in the 0, 262,328, 410, 512, 640, 800, and 1000 mg/L. concentrations,respectively. All deaths occurred within 24 hours, with theexception of 1 death at 48 hours at 1000 mg/L. No behavioraleffects were noted at < 640 mg/L. Surviving fish at 800 and1000 mg/L were lethargic.

All chemical and physical parameters were within expected ranges.Total alkalinity, EDTA hardness, and conductivityofthe dilutionwater control were 79 mg/L. CaCO3, 76 mg/L. CaCOs, and165 pmhos/cm, respectively. During the test, dissolved oxygenconcentrations ranged from 6,7-8.5 mg/L, pH ranged from 6.9.7.4,and temperature ranged from214-22, 1°C.Reference: DuPont Co. (1994). Unpublished Data, Haskell Laboratory ReportNo. 61-94.

Type: 96-hour LCs
Species: Oncorhynchus mykiss (rainbow trout)Value: 4001 mg/L (95% confidence interval, 3327-4932 mg/L)Method: A static rangefinding study with S fish per concentration wasconducted using a dilution water control and nominalconcentrations of 50, 100, 500, 1000, and 5000 mg/L.

Nominal concentrations of 625, 1250, 2500, 5000, and10,000 mg/L (20% solution of ammonium perfluorooctanoate inwater) were chosen for the definitive test based on the results of thepreliminary rangefinding study.

Test chambers were stainless steel aquaria that held approximately9 L of test solution. Two replicate test chambers were used per testconcentration with 10 fish in each chamber (total of 20 fish perconcentration). Each chamber was covered with a glass plate toprevent fish from escaping. Random numbers were used to assigntest concentrations to the test chambers and position of testconcentrations in the water bath.

Rainbow trout used in this study were not fed approximately29 hours prior to and during the test, and were assigned to the testchambers using random numbers. Addition of fish to the testsolutions was initiated approximately41 minutes after mixing of
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the test solutions was completed. Mortality and behavioralobservations were made at test start, every 24 hours thereafter, andattest end. At test conclusion, all surviving fish were sacrificed.
A recirculating water bath was used to maintain mean temperaturein the test chambers during the 96-hour test. In addition, acontinuously recording thermometer was used to check fortemperature variation in 1 replicate of the dilution water control. Aphotoperiod of 16 hours light (approximately 199-450 Lux) and8 hours darkness was employed, which included 30 minutes oftransitional light (11-157 Lux) preceding and following the 16-hourlight interval,

Dissolved oxygen, pH, and temperature were measured in allreplicate chambers of the control and test substance concentrations.These measurements were taken before fish were added at teststart, every 24 hours thereafter, and at test end or a total moralityin a concentration. Total alkalinity, EDTA hardness, andconductivity of the water were measured before fish were added atthe beginning of the test. Test solutions were not aerated duringthe test.

Concentrations of ammonium perfluorooctanoate were measureddirectly by high performance liquid chromatography/tander massspectrometry (LC/MS/MS).

Attest conclusion, fish from the water control ranged from2.53.2 em in standard length (mean 2.8 cm) and 0.15-0.30 g in wetweight, blotied dry (mean 0.21 g). Standard length of the longestfish was not more than twice the length of the shortest fish in thecontrol. Loading in the water control was 0.23 g/L at testconclusion.

The LCs value was calculated using the moving average-anglemethod.
GLP: Yes
Test Substance: Ammonium perfluorooctanoate, purity 99.4%Results: At the end of 96 hours in the rangefinding study, the mortality was0.0.0,0.0, and 60% at 0, 50, 100, 500, 1000, and 5000 mg/L,respectively. Test substance solutions were clear and colorlesswith no insoluble test substance present during the study.

In the definitive study, mean measured concentrations ofammonium perfluorooctanoate were 554, 1090, 2280, 4560, and9360 for the 625, 1250, 2500, 5000, and 10,000 mg/L dose levels,respectively. Control solutions showed no detectable



concentrations of ammonium perfluorooctanoate. All testsubstance solutions were clear and colorless with no insoluble testsubstance present during the test,

All chemical and physical parameters for the definitive test werewithin expected ranges. Total alkalinity, EDTA hardness, andconductivity of the dilution water control were 49 mg/L CaCOs,122 mg/L CaCOs, and 240 pmhos/em, respectively. During thetest, dissolved oxygen concentrations ranged from 7.5-11.2 melL,pH ranged from 7.1.7.2, and mean temperature was 118°C (range11.6-12.1°C)

No mortality or sublethal effects were seen in the dilution watercontrol fish. No mortality or sublethal effects were obscrved atconcentrations < 2500 mg/L. At 5000 mg/L, mortality was 8/20,11/20, 14/20, and 15/20 at 24, 48, 72, and 96 hours, respectively.At10,000mg/L all fish were dead by 24 hours.
Surviving fish exposed to 5000 mg/L exhibited sublethal effectssuch as swimming at the surface, labored respiration, dark.coloration, lethargy, partial loss of equilibrium, rapid respiration,and erratic swimming.

Reference: DuPont Co. (1999). Unpublished Data, Haskell Laboratory ReportNo. Dupont-3381..

Mammalian Toxicity

Acute Toxicity

Type: Oral LDgy
Species/strain: Malerats/Crl:CD®
Value: Male rats receiving ammonium perfluorooctanoate alone:478 mg/kg (95% confidence limits, lower 361 mg/kg, upper571 mg/kg, slope 7.9)

Male rats receiving ammonium perfluorooctanoate andpre-treatment of phenobarbital sodium: 547 mg/kg (95%confidence limits, lower 517 mg/kg, upper 582 mg/kg, slope 22.1)
Male rats receiving ammonium perfluorooctanoate andpre-treatment of proadifen hydrochloride: 520 mg/kg (95%confidence limits, lower 450 mg/kg, upper 618 mg/kg, slope 9.8)Method: Ammonium perfluorooctanoate was administered by intragastricintubation as a suspension in corn oil in single doses to10 rats/group at concentrationsof400, 500, or 650 mg/kg. Another30 rats, 10/group, were treated by single intraperitoneal injections



with aqueous solutions of phenobarbital sodium at 80 mg/kg/dayfor 3 days. One day after the final treatment, the rats weseadministered ammonium perluorooctanonte by intragastricintubation using the same treatment as described abose. Apadditional group of 30 rats, 10/group, were treated with anintraperitoneal injection of aqueous solutionsof procifenhydrochloride at S0 mg/ke. One hour afte this treatment.ammonium perfluorooctanoate was administered by intragastric:intubation, using the same treatment as described above. {hesurviving rats from all treatments were weighed and observedduringa 14-day recovery period and then sacrificed. The 1psyvalues were calculated from the mortality data.
The phenobarbital sodium phase of the study was repeated. Theats from both phases were combined and the LDeg value was basedon all 60 ras.arp: No

Test Substance: Ammonium perflaorooctanote, purity approximately 100%Results: There were no significant differences in the LD values ofammonium perfluorooctanoate, cither when tested alone orfollowing pre-treatment with either phenobarbital sodiom orproadifen hydrochloride.
Mortality ratios of 2/10, 7/10, and 8/10 were observed for the ratsweated with 400, 500, and 650 mg/kg ammoniumperfluorooctanoate, respectively. Wet andlor stained perineal areaand weight loss were observed at al levels ested. Other chmicaysigns observed included stained face (500 and 650 mg/kg),weakness (500 and 650 mg/kg). and chromodacryomhea(500 mg/kg). All desths occurred within 6days fier dosing.
Morality of 0120, 4/20, and 19/20 was observed for the ratspretreated with phenobarbital sodium and then treated with 400,500, and 650 me/kg ammonium perfluorooctanote, respectively.Wet andor stained perincal are, stained face, diarehes, and weightloss were observed at all levels tested. Other clinical signsobserved included weakness (500 and 650 mg/kg) and lethargy(650 mg/kg). All deaths occurred within 4 days ater dosing.
Mortality of 1/10, 5/10, and 8/10 was observed for the ratspretreated with proadifen hydrochloride and then treated with 400,500. and 650 mg/kg ammonium perfiuorooctanoate, respectivelyStained face, wet and/or stained perineal area, weight lows, andweakness were observed at al levels tested. Other clinical signsobserved included tremors (400 mg/ke), chromodscryorshea400 mg/kg), diarhea (500 and 650 mglkg), and lacrimation
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(650 mg/ke). All deaths occurred within 5 days afer dosing.Reference: DuPont Co. (1981). Unpublished Data, Haskell Laboratory ReportNo. 567-81.

Type: Oral LDso
Species/strain: Male and female rats/Crl:CD®Value: Male rats: 470 mg/kg (95% confidence limits, lower 403 mg/kg,upper 536 mg/kg, slope 8.6)

Female ras: 482 mg/kg (95% confidence limits, lower 438 mgikg,upper 541 mg/kg, slope 12.3)Method: The test substance, as a suspension in corn oil, was administered byintragastric intubation in single doses to 6 groups of male and6 groups of female young adult rats. Ten male and femalerats/group were administered 200, 400, 450, 500, 670, or1000 mg/ke of the test substance. The surviving rats were weighedand observed during a 14-day recovery period and then sacrificed.The LDso values were calculated from the mortality dataGLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: Mortality ratiosof2/10, 3/10, 4/10, 6/10, 9/10, and 10/10 werefound in the 200, 400, 450, 500, 670, and 1000 mg/kg male groups,respectively. Mortality ratiosof 0/10, 0/10, 5/10, 7/10, 9/10, and10/10 were found in the 200, 400, 450, 500, 670, and 1000 megfemale groups, respectively.

Clinical signs observed in male rats included stained and/or wetperineal area, weakness, and weight loss at all levels tested. Otherclinical signs observed in the male rats included stained face(450 mg/kg and above), chromodacryorrhea (500 and 1000 mg/kg),hunched posture (500 mg/kg), morbundity (670 mg/kg), eyes halclosed (670 mg/kg), and gasping (670 me/ke). All deaths occurredwithin 4 daysof dosing.

Clinical signs observed in female rats included stained and/or wetperineal area and weight oss at all levels tested. Stained face wasobserved at all levels except 200 mg/kg. Other clinical signs notedin female rats included alopecia (400 mg/kg), weakness (400, 450,670, and 1000 mg/kg), hunched posture (450 and 670 mg/kg),chromodacryorrhea (670 mg/kg), eyeshalfclosed (670 mg/kg), andataxia (670 mg/kg). All deaths occurred within 3 days after dosing,Reference: DuPont Co. (1981). Unpublished Data, Haskell Laboratory ReportNo. 295-81



Type: Oral LDgy
Species/strain: Male and female rats/Crl:CD®Value: Male newbom rats: 243 mg/kg (95% confidence limits, undefined,slope 55.7)

Female newborn rats: 258 mg/kg (95% confidence limits, lower244 mg/kg, upper 276 me, slope 19.9)
Male weanling rats: 573 mg/kg (95% confidence limits, lower514 mg/kg, upper 664 mg/kg, slope 8.0)
Female weanling rats: 580 mg/kg (95% confidence limits, lower470 mg/kg, upper 2258 mg/kg, slope 4.7)
Male young adult rats: 470 mg/kg (95% confidence limits, lower403 mg/kg, upper 536 mg/kg, slope 8.6)
Female young adult ats: 453 mg/kg (95% confidence limits, lower413 mgkg, upper 503 mg/kg, slope 15.0)
Male older rats: 336 mg/kg (95% confidence limits, undefined)
Female older rats: 343 mg/kg (95% confidence limits, lower285 mg/kg, upper 390 mg/kg, slope 8.0)Method: The test substance, as a suspension in corm oil, was administered byintragastric intubation in single doses to groupsofrats. The groupe(10 rats/group) were male and female newborn rats (< 2 days old)male and female weanling rats (21 days old), male and femaleyoung adults (-8-10 weeks old), and male and female older rats(age undefined). Male newbom rats were administered 130, 200,240, 280, 330, or 370 mg/kg. Female newborn rats were.administered 130, 160, 200, 220, 240, 280, or 320 mg/kg. Maleweanling rats were administered 350, 400, 450, 525, 670, or710 mg/kg. Female weanling rats were administered 350, 400,450, 0r 670 mg/kg. Young adult rats were administered 350, 425,500,or 670 mg/kg. Young adult male rat data are reported inDuPont Report No. 295-81. Older male rats were administered200, 240, 300, 350, 400, 500, or 720 m/ke. Older female ratswere administered 225, 350, 400, 450, or 670 mg/kg. Thesurviving rats were weighed and observed during a 14-dayrecovery period and then sacrificed. The LDso values werecalculated from the mortality data.GLP: No

Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: Mortality ratios for male newborn rats were 0/10, 0/10, 0/10, 10/10,
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10710, and 10/10 for the 130, 200, 240, 280, 330, and 370 meggroups, respectively. No clinical signs were reported. Deathgoccurred up 10 6 days after dosing,
Mortality ratios for female newborn rats were 0/10, 0/10, 0/10,0/10, 5710, 6/10, and 10/10 for the 130, 160, 200, 220, 240, 280,and 320 mg/kg groups, respectively. No clinical signs werereported. Deaths occurred up to 4 days after dosing,
Mortality ratios for male weanling ris were 0/10, 2/10, 2/10, 3110,7/10, and 8/10 for the 350, 400, 450, 525, 670, and 710 maggroups, respectively. Stained and wet perineal area, weakness, andweight loss were observed. Deaths occurred up to 3 days afterdosing.

Morality ratios for female weanling rats were 1/10, 3/10, 3/10, and£110 for the 350, 400, 450, and 670 mg/kg groups, respectively.Stained and wet perineal area, stained face, weakness, and weightoss were observed. Deaths occurred up to 3 days afer dosing
Mortality ratio data for the young adult males are covered inDuPont Report No. 295-81

Mortality ratios for female young adult rats were 1/10, 2/10, 8/10,and 10/10 for the 350, 425, 500, and 670 mg/kg groups,respectively. Stained and wet perincal area, stained face, nasaldischarge, diarrhea, and weight loss were observed. Deaths.occurred up to 4 days after dosing.
Mortality ratios for the older male rats were 0/10, 0/10, 0/10, 9/10,10710, 10/10, and 10/10 for the 200, 240, 300, 350, 406, 500, and720 mg/kg groups, respectively. Stained face, stained and wetperineal area, weakness, tremors, lethargy, chromodacryorthea,diarrhea, and weight loss were observed. Deaths occurred up to9 days after dosing.

Mortality ratios for the older female rats were 1/10, 5/10, 6/10,9/10, and 10/10 for the 225, 350, 400, 450, and 670 mg/kg groups,respectively. Stained face, stained and wet perineal arca,weakness, tremors, lethargy, and weight loss were observed.Deaths occurred up to 5 days after dosing,References DuPont Co. (1982). Unpublished Data, Haskell Laboratory ReportNo. 788-82.

DuPont Co. (1981). Unpublished Data, Haskell Laboratory ReportNo. 295.81
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Type: Oral LDso Rangefinder and Liver Weight Comparison TestSpecies/strain: Male and female rats/Crl:CD®Value: Male rats; 439 mg/kg (confidence limits, lower 294 mg/kg, upper554 mg/kg, slope 6.1)

Castrated male rats: 491 mg/kg (confidence limits, lower276 mg/kg, upper 619 mg/kg, slope 6.7)
Smale rats; 459 mg/kg (confidence limits, lower 315 mg/kg, upper607 mg/kg, slope 5.2)

Overicctomized female rats: 400 mg/kg (confidence limits, lower259 mg/kg, upper 494 mg/kg, slope 7.2)Method: In an LDso rangefinder tet, the test substance, as a suspension incom oil, was administered by intragastric intubation in single dosesto normal male rats, castrated male rats, normal female rats, andovariectomized female rats. Dose levels of 200, 480, and670 mg/kg were tested in cach of the test systems mentioned above(10 rats/group).

In the liver weight comparison tes, 5 rats/group were administeredthe test substance, as a suspension in com oil, as a ingle dose,Male groups were defined as male control, male 100 mg/kg, male200 mg/ke, male castrated control, and male castrated 200 mek,Female groups were defined as female control, female 100 mgs,female 200 mg/kg, female ovariectomized conirol, and femaleovariectomized 200 mg/kg. All rts were weighed and observedduring a 14-day recovery period. The rats were then sacrificed andthe livers were weighed.GLP: No
Rest Substance: Ammonium perfluoroocanoate, purity approximately 100%Results: In the LDso study, mortality in the male rats occurred in 0/10, 7/10,and 8/10 ats in the 200, 450, and 670 mg/kg groups, respectively.Mortality in the castrated male rats occurred in 0/10, 5/10, andS/10 ats in the 200, 480, and 670 mg/kg groups, respeciively.Mortality of the female rats occurred in 0/10, 7/10, and 7/10 rats inthe 200, 480, and 670 mg/kg groups, respeciively. Mortality in theovariectomized female rats occurred in 0/10, 810, and 9/10 mg/kg2200, 480, and 670 mg/kg, respectively.

In the liver weight comparison study tested at dose levels of 0, 100,and 200 mg/kg, no changes in liver weight or in liver 0 bodyweight alos were seen n the female rats given single doses of up10.200 mg/kg (ovariectomized or normal). A single oral doge ofithe 100 or 200 mg/kg produced an increase in iver weight of



male cats. Castration reduced the magnitude of the liver weightincrease, but ats castrated and given 200 mg/kg had heavier liversthan did the controls. Clinical signs scen in the ammoniumperfluorooctanoate-treated rats included stained face and perinealarea, and sporadic weight loss. No deaths occurred in this phase ofthe experiment.
Reference: DuPont Co. (1981). Unpublished Data, Haskell Laboratory ReportNo. 600-81.

Type: Acute Oral Toxicity
Species/strain: Male rats/Crl:CD®Method: ‘The test substance, ammonium perfluorooctanoate (3M) andammonium perfluorooctanoate (Rimar Co.), as suspensions in comoil, were administered by intragastric intubation in single doses to‘young adult male rats. Rats (10/group) were administered 200,480, or 670 mg/kgofthe test substance. The surviving rats wereweighed and observed during a 14-day recovery period and thensacrificed.

GLP: No
Test Substance: Ammonium perfluorooctanoate (3M), purity approximately 100%

Ammonium perfluorooctanoate (Rimar Co.), purity 95% minimumResults: Mortality atios of 0/10, 6/10, and 10/10 were found in the 200,480, and 670 mg/kg ammonium perfluorooctanoate (3M) groups,respectively. Mortality ratios of 0/10, 10/10, and 10/10 were foundin the 200, 480, and 670 mg/kg ammonium perfluorooctanoate(Rimar Co.) groups, respectively.

Clinical signs observed in ammonium perfluorooctanoate (3M) ratsincluded stained and/or wet perineal area, stained face, and weightToss at all levels tested. Other clinical signs observed includedweakness (480 and 670 mg/kg), diarrhea (480 mg/kg), andalopecia(200 mg/kg). All deaths occurred within 4 days afier dosing.
Clinical signs observed in ammonium perfluorooctanoate (RimarCo.) rats included stained and/or wet perineal area, stained face,and weight loss at all levels tested. Other clinical Signs notedincluded weakness (480 and 670 mg/kg) and lethargy (670 mg/kg).All deaths occurred within 4 days after dosing.Reference: DuPont Co. (1981). Unpublished Data, Haskell Laboratory ReportNo. 565-81

Type: Oral ALD (Approximate Lethal Dose)Species/suain: Male rats/ChR-CD
Value: 670 mg/kg

Method: The test substance, as an aqueous solution (pH ~6), was



administered by intragastric intubation to young adult male rats{1 rat/group) in single doses. Concentrations tested were I, 1.5, 2.3,3.4,5.1,26,40, 60,77, 90, 120, 130, 170, 200, 300, 450, 670, and2250 mg/kg. Survivors were sacrificed 14 days later, and body‘weights and liver weights were recorded.GLP: No
Test Substance: Ammonium perfluorooctanoate, purity not specifiedResults: Deaths did not occur at dose levels of 1-450 mg/kg. The rat dosedwith 670 mg/kg died 2 days after dosing, and the rat dosed with2250 mg/kg died | day after dosing.

Slight initial weight losses occurred at 26 mg/kg and above for1-2 days. At90 mg/kg and above, the feces were small andirregularly-shaped for 1-6 days after dosing, and the rats wereuncomfortable for 1-5 days after dosing. The compound causedliver enlargement n rats with single doses as low as 60-90 mg/kg.Based on clinical signs, i also acted as a gastrointestinal iritant.Additional toxic signs at the lethal doses (670 and 2250 mg/kg)included chewing motions, polyuria, increased respiration rate, andface-pawing on the day of dosing. Shovel-nosing was observed at2250 mg/kg and slight salivation after dosing occurred at670 mg/kg.
Reference: DuPont Co. (1968). Unpublished Data, Haskell Laboratory ReportNo. 128-68.

Type: Oral ALD
Species/strain: Male rals/ChR-CD
Value: 670 mg/kg

Method: ‘The test substance was administered by intragastric intubation tomale rats (1 ragroup) in single doses. Concentrations tested were:15, 12, 40, 120, 200, 300, 450, 670, 1000, 1500, and 2250 mg/kg.Survivors were sacrificed 14-15 days later, and body weights andliver weights were recorded.GLP: No
Test Substance: Ammonium perfluorooctanoate, purity 99%Results: Mortality occurred at 670 mg/kg and above. Clinical signs oftoxicity included inactivity (120, 1000, 1500, and 2250 mg/kg), reddischarge around the nose (670, 1500, and 2250 mg/kg), perinealdiscoloration (300 and 450 mg/kg), ruffled fur (300 and450 mg/kg), imitability (670 mg/kg), and weight loss (40, 200, 300,450,670, and 1000 mg/kg). Animals sacrificed 14-15 days afierhaving received doses down 10 and including 200 mg/kg hadenlarged livers when compared to control rats weighing between500-550 g with liver weights of 22.6, 20.7, 19.1, and 21.7 g andliver weight/body weight percentages of 4.2, 3.8, 3.6, and 3.8,respectively. Liver weights at 200, 300, and 450 mg/kg were 30.6,



25.2, and 28.2 g, with liver weight/body weight percentages of 5.6,5.3, and 6.2, respectively. Liver enlargement was also possible inrats dosed below 200 me/ke, but additional test and control ratswould have to be compared in order to establish this.Reference DuPont Co. (1961). Unpublished Data, Haskell Laboratory ReportNo. 5561.

Type: Acute Oral Effects, Does pretreatment with ethanol modify thetoxicity of ammonium perfluorooctanoate?
Species/strain: Malerats/Crl:CD®
Method: Young adult male rats (6/group) were administered ammoniumperflucrooctanoate as a 60% aqueous solution at dose levels of 200,480, and 670 mg/kg. Additional groups of rats were pre-treatedwith ethanol (15% v/v) in drinking water for 14 days and thendosed with ammonium perfluorooctanoate at the sameconcentrations as listed above on day 15. Three other groups ofrats were pretreated with a single 6000 mg/kg doseofethanol viaintragastric intubation followed 24 hours later with the ammoniumperfluorooctanoate treatment at the levels listed above. Anadditional group of untreated rats served as controls. Groups ofrats were also treated with ethanol alone at either 6000 mg/kg or15% viv in drinking water for 14 days. Clinical signs and body.weights were recorded. Liver weights were recorded at the 14-daysacrifice.
GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: All rats died within 8 days after dosing with ammoniumperfluorooctanoate at 670 mg/kg. Liver weightbody weight ratiosshowed an increase in all rats that received ammoniumperfluorooctanoate when compared to the untreated controls andthe animals that received only ethanol. There were no significantdifferences between the untreated controls and the animals thatreceived only ethanol. There were no significant differencesbetween rats that received ethanol and ammoniumperfluorooctanoate and the rats that received only ammoniumperfluorooctanoate.

Reference: DuPont Co. (1984). Unpublished Data, Haskell Laboratory ReportNo. 79-84.

Type: Oral LDsy
Species/strain: Male and female mice/CD-1Value: Male and female mice: 457 mg/kg (95% confidence limits, lower344 mg/kg, upper 560 mg/ke, slope 6.6)Method: The test substance, 4s a suspension in com oil, was administered byintragastric intubation in single doses to 6 groups of male and6 groupsoffemale young adult mice. Ten male and female



mice/group were administered 250, 500, 750, 1000, 2000, or4000 mg/kgof the test substance. The surviving rats were weighedand observed during a 14-day recovery period and then sacrificed.The LDs values were calculated from the mortality data. The maleand female 4000 and 2000 mg/kg dose levels were not calculated inthe LDsy data due to limitationsofthe computer.GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: Mortality ratios of 1/10, 4/10, 10/10, 10/10, 10/10, and 10/10werefound in the 250, 500, 750, 1000, 2000, and 4000 mg/kg male andfemale groups, respectively.

Clinical signs observed in male mice included stained and/or wetperineal area, weakness, and weight loss in all surviving mice.Other signs included eyeshalf closed (250 and 1000 mg/kg),ruffled fur (250 and 500 mg/kg), ataxia (250, 500, and1000 mg/kg), and tremors (500 and 750 mg/kg). All deaths in malemice occurred within 6 days after dosing.
Clinical signs observed in female mice included stained and/or wetperineal area, weakness, and weight loss in all surviving mice.Other signs included eyes half closed (750 mg/kg), stained face(750 mg/kg), tremors (750 mg/kg), ataxia (500 mg/kg), and ruffledfur (250 and 750 mg/kg). All deaths in female mice occurredwithin 7 days after dosing.

Reference: DuPont Co. (1981). Unpublished Data, Haskell Laboratory ReportNo. 329-81.

Type: Oral LDsy
Species/strain: Male and female guinea pigs/Duncan HartleyValue: Male guinea pigs: 178 mg/kg (95% confidence limits, lower144 mg/kg, upper 202 mg/kg, slope 8.9)

Female guinea pigs: 217 mg/kg (95% confidence limits, lower187 mg/kg, upper 246 mg/kg, slope 8.6)Method: The test substance, as a suspension in com oil, was administered byintragastric intubation in single doses 10 6 groups of male and6 groups of female young adult guinea pigs. Ten male and femaleguinea pigs/group were administered 150, 200, 250, 300, 400, or670 mek of the test substance. The surviving guinea pigs wereweighed and observed during a 14-day recovery period and thensacrificed. The LDsp values were calculated from the mortalitydata.
GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: Mortality ratiosof3/10, 6/10, 9/10, 10/10, 10/10, and 10/10 were
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found in the 150, 200, 250, 300, 400, and 670 mg/kg male groups,respectively. Mortality ratios of 2/10, 1/10, 8/10, 9/10, 10/10, and.10/10 were found in the 150, 200, 250, 300, 400, and 670 mg/kgfemale groups, respectively.

Clinical signs observed in male guinea pigs included stained and/orwet perineal area and weakness at all levels tested. Other clinicalsigns observed in the male guinea pigs included stained face (150,200, and 670 mg/kg), eyeshalfclosed (200 and 300 mg/kg),lacrimation (150 and 200 mg/kg), ataxia (670 mg/kg), tremors(150 mg/kg), and hunched posture (200 mg/kg). Weight lossoccurred at all levels tested except 400 and 670 mg/kg. All deathsoccurred within 4 days after dosing.

Clinical signs observed in female guinea pigs included stainedand/or wet perineal area and weakness at all levels tested except400 and 670 mg/kg. Other clinical signs noted in female guincapigs included convulsions (670 mg/kg), ataxia (670 mg/kg),gasping (670 mg/kg), eyeshalf closed (150 and 250 mg/kg),tremors (400 mg/kg), lacrimation (250 mg/kg), stained face(200 mg/kg), and lethargy (150 mg/kg). Weight loss occurred at alllevels tested except for 670 mg/kg. All deaths occurred within6 days after dosing.
Reference: DuPont Co. (1981). Unpublished Data, Haskell Laboratory ReportNo. 291-81

Type: Acute Toxicity
Species/strain: Male dogs/beagle
Method: Dogs (2/group) received either 200 or 450 mg/kg of the testsubstance. ‘The following biochemical measurements were madeon the blood: sugar, urea nitrogen, total cholesterol, and alkalinephosphatase. When the 450 mg/kg dose was administered, thelevelof activityof lactic dehydrogenase (LDH), isocitricdehydrogenase (ICDH), aldolase, glutamic oxalacetic transaminase(GOT) and glutamic pyruvic transaminase (GPT) were alsomeasured. A routine hematological examination and an analysis ofa 24-hour urine specimen was made at intervals on these animals.The level of various components of the blood following dosing wascompared with an average value observed prior to exposure andwith a similar measurement made at the same time on specimensfrom stock colony dogs. For the enzyme activities, a normal rangewas established from measurements made on stock dogs. Theactivity was also measured at least once prior to treatmentGLP: No
Test Substance: Ammonium perfluorooctanoate, purity 99%Results: The GPT and GOT levels were elevated within 48 hours in both



dogs that received 200 mg/kg. One week late, they were in thenormal range. When 450 mg/kg was administered, alloftheenzymes measured were markedly elevated 24 to 48 hours later.The greatest change occurred in the GPT and ICDH. Both animalsthat received 450 mg/kg died within 48 hours afer dosing,Reference: DuPont Co. (1965). Unpublished Data, Haskell Laboratory ReportNo. 123-65.

Type: Inhalation ALC (Acute Lethal Concentration)Species/strain: Rats/ChR-CD.
Exposure Time: 4 hours
Value: 08 mg/L
Method: Male rats (6/exposure level), weighing 250-270 grams wereexposed to dusts of ammonium perfluorooctanoate at exposurelevels of 0.38, 0.81, 0.83, 2.2, 4.8, or 5.7 mg/L. Exposures werehead-only, except for the 2.2 mg/L exposure level where rats had‘whole-body exposure. Two different methodsofdust generationwere used to generate ammonium perfluorooctanoate aerosols. Tnthe first method,a heavy cloud was generated by blowingapproximately 30 Liminutc of air through ahigh velocityCu-tabing jet submerged in a mechanically stirred reservoir of thetest substance. The air carried the dust particles into an § Lexposure chamber. Suitable diluting air was introduced betweenthe generator and the chamber to achieve lower concentrations,The generator did not fractionate the dust, and all particle sizes,large and small, were delivered into the exposure chamber. In thesecond method, a generator was used for low atmospheric dustconcentrations. A falling stream of dust particles fromastirredfeservoir impinged on a pneumatic jet. The air stream from this jetcarried the particles to a cyclone head where the larger ones wereretumed to the reservoir. This generator achieved some particlesize fractionation. The generator was run under constant conditionsand dust concentrations were lowered by diluting the stream withair between the generator and the exposure chamber. The airborneconcentrations were determined 5 times during each 4-hourexposure. At the mid-pointof each exposure, a particle sizedistribution measurement was made.

Clinical signs were recorded. The eyes of the rats were stainedwith fluoroscein immediately after exposure. Rats were sacrificedfor histopathologic examination at 1,7, 14, 27, or 42 dayspost-exposure. Tissues from two rats dying during exposure werealso examined microscopically.GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: The mortality ratios for the 0.38, 0.81, 0.83, 2.2, 4.8, and 5.7 mg/L.
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exposure groups were L (not testsubstance.related), 2/6, 1/6, 6/6,6/6, and 6/6, respectively. All deaths occurred cither duringexposure or within 48 hours after exposure.
Clinical signs observed during exposure included gasping (allexposure levels), irregular breathing (all exposure levels), reddischarge around the eyes and nose (all exposure levels), andsalivation (22, 4.8, and 5.7 mg/L). Clinical signs observedpost-exposure included some rupture of eyes, all other eyes opaque(22nd 4.8 mg/L), and > 80% rats having opaque andcorroded-appearing eyes (0.81 and 0.83 mg/L). Extemal damageof the eyes was confirmed with fluorescein stain (0.81, 0.83, and2.2 mg/L), with the eyes appearing normal after 20 days(0.81 mg/L).

Inhalation of the test substance caused liver enlargement whichreached a maximum (2 times normal) 7-14 days after exposure.Liver weights retumed to the normal range 42 days after exposure.No changes in liver cell morphology were observed. Microscopicexamination indicated that acute pulmonary edema developedpromptly, but disappeared in approximately 1 week, leaving noresidual injury. No dust particles were seen in the lungsmicroscopically. There was irritation of the stomach that cleared in2 weeks. Ammonium perfluorooctanoate also caused cornealopacity and ulceration that were still microscopically evident42 days after exposure.
References: DuPont Co. (1969). Unpublished Data, Haskell Laboratory ReportNo. 160-69.

Kennedy, G. L., Jr. etal. (1983). The Toxicologist, 3:22.
Kennedy, G. L., Jr. etal. (1986). Food Chem, Toxicol,24:1325-1329.

Type: Dermal LD
Species/strain: Malerats/ChR-CD
Exposure Time: 24 hours
Value: 6959 mg/kg (95% confidence limits undefined)Method: Rats were clipped free of hair over the back and trunk area.Five male rats/dosc level were dosed with 3000, 5000, and7500 mg/kg ammonium perfluorooctanoate. The test substance, as50/50 aqueous suspension, was applied to the back of each ratunder a square of aluminum foil and held in place with clasticbandages. After 24 hours of exposure, the rats were unwrapped,sponged off with a mild detergent, rinsed, dried, and retumed totheir cages for 13 days observation or until death. During the



observation period, the rats were weighed and observed for clinicalsigns. Gross pathology was done on all survivors and 1 animal thatwas found dead at 7500 mg/kg. Liver weights were recorded in allals except 1. The LD value was calculated from the mortalitydata.
GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: Mortality ratios were 0/5, 0/5, and 4/5 at 3000, 5000, and7500 mg/kg, respectively. Death occurred within 2 daysofdosing.All ras dosed at 3000, 5000, and 7500 mg/kg had initial weightloss. Clinical signs observed included lethargy (5000 and7500 mg/kg), wet perineal area (5000 and 7000 mg/kg), stainedperineal area (7500 mg/kg), stained nose (7500 mg/kg), andchromodacryorrhea (7500 mg/kg). Gross pathology showed anincrease in liver weights in all surviving rats examined at 14 daysposttreatment.
References: DuPont Co. (1979). Unpublished Data, Haskell Laboratory ReportNo. 659-79.

Kennedy, G. L., Jr. (1985). Toxicol.Appl.Pharmacol,81:348-355.

Type: Dermal LDsy
Species/strain: Femalerats/ChR-CD
Exposure Time: 24 hours
Value: >7500 mg/kg (the maximum feasible dose)Method: Rats were clipped free of hair over the back and trunk area.Five female rats/dose level were dosed with 5000or 7500 mg/kgammonium perfluorooctanoate. The test substance, as a 50/50aqueous suspension, was applied to the backofeach rat underasquare of aluminum foil and held in place with clastic bandages.‘After 24 hours of exposure, the rats were unwrapped, sponged offwith a mild detergent, rinsed, dried, and returned to their cages for13 days observation or until death. During the observation period,the rais were weighed and observed for clinical signs. Survivingrats were sacrificed.

GLP. No
Test Substance: Ammonium perfluorooctanote, purity approximately 100%Results: ‘The mortality was 0/5 and 1/5 at 5000 and 7500 mg/kg,respectively. Death occurred 3 days after treatment. Ammoniumperfluoroactanoate caused mild skin irritation and weight loss atboth dose levels. In addition, stained face and wet and stainedperineal area were observed at 7500 mg/kgReferences: DuPont Co. (1980). Unpublished Data, Haskell Laboratory ReportNo. 682-80.



Kennedy, G. L. Jr. (1985). Toxicol. Appl. Pharmacol.,81:348-355.

Type: Dermal LDgy
Species/strain: Male rabbits/New Zealand WhiteExposure Time: 24 hours
Value: 4278 meg (95% confidence limits, lower 2369 mg/kg, upper9814 mg/kg, slope 6.2504)Method: Rabbitswereclipped free of hair over the back and trunk area, andwere fitted with plastic collars. Five, 5, 5, and 2 male rabbits weredosed with 1500, 3000, 5000, and 7500 mg/kg ammoniumperfluorooctanoate, respectively. The test substance was made intoa slurry with water, was applied to the backofeach rabbit, and thetest site was occluded (wrapped with plastic wrap, gauze, andelastic bandages). After24 hoursofexposure, the animals wereunwrapped, washed with water, dried, and returned to their cagesfor 14 or 15 days observation or until death. During theobservation period, the animals were weighed and observed forclinical signs. Gross pathology was done on all survivors andL animal that was found dead at 3000 mg/kg. The LDso value wascalculated from the mortality data.GLP: No

Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: Mortality ratiosof rabbits were 0/5, 175, 3/5, and 2/2 at 1500, 3000,5000. and 7500 mg/kg, respectively. Death occurred within 4 daysof dosing. Gross pathological examination showed nocompound-related changes; however, there was skin iritation at alldose levels. Clinical signs included weight loss and laboredbreathing at all dose levels. In addition, lethargy (3000 mg/kg),nasal discharge (S000 mg/kg), shallow breathing (5000 mg/kg),pallor (5000 mg/kg), diarthea (S000 mg/kg), weakness(5000 mg/kg), wet undemeath the body (5000 and 7500 mg/ke),and cyanosis (7500 mg/kg) were observed.References: DuPont Co. (1979). Unpublished Data, Haskell Laboratory ReportNo. 639-79.

Kennedy, G. L., Jr. (1985). Toxicol. Appl. Pharmacol,,81:348-355

Type: Dermal Irritation
Species/strain: Male rabbits/New Zealand WhiteMethod: Six male rabbits were clipped free of hair on the trunk and lateralareas, and placed in FDA-type stocks. Doses of 0.5 g solidammonium perfluorooctanoate were applied as an aqueous paste tothe intact skin under gauze squares, and the test site wassemi-occluded (rubber sheeting was loosely wrapped around the



trunk and secured with adhesive tape). Afier 24 hours, the rabbitswere removed from the stocks, the patches removed, and thereactions observed. Observations were also made at 48 hours.GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: Ammonium perfluotooctanoate caused mild to moderate skinimitation in 24 hours, and slight to moderate irritation in 48 hourswhen tested on the shaved intact skin of rabbits undersemi-occluded conditions.Reference: DuPont Co. (1979). Unpublished Data, Haskell Laboratory ReportNo. 636-79.

Type: Dermal Irritation
Species/strain: Male rabbits/New Zealand WhiteMethod: ‘Twenty-one male rabbits were clipped free of hair over the backand trunk areas, and fitted with plastic collars. Ammonium

perfluorooctanoate impregnated Teflon” strips or ammoniumperfluorooctanoate impregnated Keviar® strips were applied to theback of each rabbit. Three rabbits served as controls and werewrapped in non-ammonium perfluorooctanoate-treated material.The trunkofeach rabbit was then occluded (wrapped with a layerof plastic wrap, gauze stretch bandage, and adhesive stretch tape).After 4-, 8-, or 24-hour exposure periods, the wrappings wereremoved and the exposed areas were wiped with gauze pads thatwere soaked in a 50:50ethanol: water solution. The animals wereobserved after unwrapping for skin irritationGLP: No
Test Substance: Ammonium perfluorooctanoate impregnated Teflon® (48% Teflon®fibers, 38% Teflon® resin that included 2.9% Triton® X-100 and0.061% ammonium perfluorooctanoate, and 14% dimethylsiliconeoil)

Ammonium perfluorooctanoate impregnated Kevlar® (40.5%Keviar® fibers, 425% Kevlar® resin that included 3.2% Triton®X-100and 0.067% ammonium perfluorooctanoate, and 17.5%dimethylsilicone oil)
Results: No skin irritation was observed during the study.Reference: DuPont Co. (1981). Unpublished Data, Haskell Laboratory ReportNo. 736-81.

Type: Eye Irritation
Species/strain: Rabbits/New Zealand White
Method: One-tenth mL (38.3 mg) of solid test substance was placed into theright conjunctival sac of eachof 2 rabbits (sex not specified). After20 seconds, 1 treated eye was washed with tap water for | minute.The treated eye of the other rabbit was not washed. Observations



of the comea, irs, and conjunctiva were made with a hand-slitlamp at 1 and 4 hours, and at 1,2, 3,7, 14, 21, and 28 days.Fluor-Lstrip” stain and a biomicroscope were used at examinationsafter the day of treatment,
GLP: No
Test Substance: Ammonium perfluorooctanoate, purity 100%Results: Ammonium perfluorooctanoate caused generalized moderatecomeal opacity with a smal areaof severe opacity, intermittentmoderate cits, and moderate conjunctivitis when tested in a rabbiteye that was unwashed after treatment. The ocular effectsgradually receded; however, the small area of comeal opacitypersisted, and at 21-28 days was mild with vascularization (sign ofhealing). An eye dosed with the test substance and promptlywashed had a small area of slight to moderate comeal opacity andmoderate to sight conjunctivitis with no iitc effect. The eye wasnormal within 7 days, except for mild conjunctival redness, whichwas normal within 14 days.

Reference: DuPont Co. (1979). Unpublished Data, Haskell Laboratory ReportNo. 635-79.

Repeat Dose Toxicity

Type: Repeated Dose Oral Toxicity StudySpecies/Strain: ~~Mice/CD-1
Rats/Cri:CD®

Sex/Number: Male and female/S/group
Exposure:

Period: 9 doses (week)Frequency of
Treatment: 3 weeks
Exposure:

Levels: 0,0.1,10, 10 mgkg
Method: The test substance, as aqueous solutions, was administered byintragastric intubation to rats and mice. Control ras and micereceived water only. Body weights and clinical signs wererecorded. Animals were sacrificed 3 days after the final dose andthe livers were removed and weighed.GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: A significant liver weight increase was noted in both male andfemale mice at the 1 and 10 mg/kg levels. Significantly increasedliver weights were noted in male rats, but only at 10 mg/kg. Therewere no significant changes in the liver weights of female rats atany dose.



Mortality ocurred in 2/5 female mice at 10 mg/kg. No mortalityoccurred in male mice, male rats, or female rats at any dose levelested. Sporadic weigh loss occurred in the 0.1, 1.0, and 10 mg/kgfemale rats and in the 0.1, 1.0, and 10 mg/kg male and femalemice. Weakness was observed in the 10 mg/kg female mice.Reference: DuPont Co. (1983). Unpublished Data, Haskell Laboratory ReportNo. 138-83.

Type: Repeated DoseOral Toxicity StudySpecies/Strain:  Rats/Crl:CD
Sex/Number: ~~ Male/12
Exposure

Period: 12 days; 14 days of recovery
Frequency of

Treatment: 10daily doses (5 doses, 2 non-dose days, 5 doses)Exposure
Levels: 0,6.7 mg/kg
Method: Each of6 rats received 10 daily doses of ammoniumperfluorooctanoate by intragastric intubation as an aqueoussolution. Body weights were recorded. Three rats were killed4 hours after receiving the 10 dose, and the remainder were killed14days later. Organ weights were recorded. Six undosed ratsserved as controls.
GLP: No
Test Substance: Ammonium perfluorooctanoate, purity 99%Results: The most prominent effect of the test substance was enlargement ofthe liver, which, at the end of the dosage regimen, was about45% heavier than that of the control rats. This change persistedafter cessation of dosage, but the weight discrepancy wassomewhat less Since 14 days later the livers were only 20% heavierthan those of conirol rats.

The renal weights were 20% heavier than thoseof correspondingcontrol ats, and this increase persisted after cessation of dosage,being 225% above thatofthe control rats 14 days later. Theseweight changes were not accompanied by morphological changes.
The pancreatic weights were slightly depressed, being 8% and 126ower than those of controls at the end of the test and recoveryphases, respectively. The adrenals and testes were slightlyincreased in weight after the last dose, +14% and +11%,respectively, but returned to normal 14 days later.Reference: DuPont Co. (nd.). Unpublished Data.



Type: 14-Day Feeding Study
Species/Strain: ~~RavCrl:CD®BR
Sex/Number: ~~ Male/20/group
Exposure

Period: 14 days; 56 days of recovery
Frequency of
Treatment: ad libitum for 14 days
Exposure

Levels: 0,30, 300 ppm
Method: Rats were approximately 6 weeks old at arrival. At study start, thebody weights ranged from 1960 240 g. Rats were housed singly‘and were fed food andwaterad libitum. During the test periodeach group were fed dict that contained 0, 30, or 300 ppmofthetest substance. Diets were prepared once for the 2-week feedingperiod and were stored refrigerated until used. All rats wereweighed and observed for clinical signs of toxicity. Rats notsacrificed at the end of the feeding period were weighed andobserved during the recovery period. Cageside examinations todetect moribund or dead rats were conducted twice daily. Fiverats/group were sacrificed at the end of the 14-day feeding period,and on recovery days 7, 28, and 56. Livers were removed andweighed at each sacrifice period. Blood samples were taken fororganofluoride concentration analysis from rats sacrificed at theend of the feeding period and on recovery day 7.

Appropriate statistical methods were used to analyze body weights,body weight gains, and organ weight data.
GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results Diets were not analyzed.

No mortalities were observed during the study. Clinical signs oftoxicity noted in the 30 and 300 ppm groups during the feedingperiod included irregular respiration, rapid breathing, red nasaldischarge, and hunched posture. Statistically significant decreasesin mean body weights were observed in rats from the 300 ppm dosegroup on days 7 and 14 of the feeding period and on recovery day7. Mean body weight gains from this same group weresignificantly depressed during the fist week of feeding.
Significant increases in mean absolute liver weights were observedin rats from the 30 and 300 ppm dose groups sacrificed at the endof the feeding period and on recovery days 7 and 28. Significantlyincreased mean relative liver weights were observed in rats fromthe 30 and 300 ppm dose groups sacrificed at the end of the feeding



period and on recovery day 7, and in the 300 ppm dose group ratssacrificed on recovery day 28.

Mean blood organofluoride concentrations of rats sacrificed onrecovery day 0 were 0.3 ppm in control rats, 33.2 ppm in the30 ppm rats, and 71.5 ppm in the 300 ppm rats. On recovery day 7,‘mean blood organofluoride concentrations were 0.9 ppm forcontrols, 19.3 ppm for the 30 ppm group, and 22.2 ppm for the300 ppm group.
Reference: DuPont Co. (1995). Unpublished Data, Haskell Laboratory ReportNo. 326.95.

Type: 14-Day Feeding Study
Species/Strain: ~~ Mice/Crl®:CD-1
Sex/Number: Male and female/S/group.
Exposure

Period: 14 days
Frequency of
Treatment: ad libitum for 14 days
Exposure

Levels: 0.30, 300, 3000 ppm
Method: Male and female mice (age 43 and 44 days, weighing 21 to 38 g)were fed diets containing ammonium perfluorooctanoate for14 consecutive days. Male and female controls were observedconcurrently and fed only ground chow. Individual body weights,food consumption, and clinical signs were recorded. Liver weightswere recorded at the 14-day sacrifice.
GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: All male and female mice died after dosing with 3000 ppm. Onefemale mouse died at 300 ppm. Body weight loss occurred at 300and 3000 ppm. Liver weight/body weight ratios showed a dose-response increase at > 30 ppm in male and female mice. Clinicalsigns observed included unkempt head area (300 and 3000 mg/kg)and weakness (300 mg/kg).
References: DuPont Co. (1982). Unpublished Data, Haskell Laboratory ReportNo. 12:82.

Kennedy, G. L., Jr. (1987). Toxicol. Lett. 39:295-300.
Type: 14-Day Feeding Study
Species/Strain: ~~ Mice/Crl®:CD-1
Sex/Number: Male and female/S/group/genderExposure

Period: 14 days



Frequency of
Treatment: ad libitum for 14 days
Exposure

Levels: 0, 10, 30, 100, 300, 1000, 3000, 10,000 ppmMethod: Male and female mice (age 41 and 42 days, weighing 19 to 30 g)were fed diets containing ammonium perfluorooctanoate for14 consecutive days. Male and female controls were observedconcurrently and fed only ground chow. Individual body weighs,food consumption, and clinical signs were recorded. Liver weightswere recorded at the 14-day sacrifice.
GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: Death occurred at 1000, 3000, and 10,000 ppm. All female mice at3000 ppm and all male mice at 10,000 ppm were dead at the2-week time point. All 10,000 ppm female mice and 3000 ppmmale mice were dead at the 1-week time point. Although deathoccurred in the 1000 ppm mice, details on the number of deathswas not reported.

Body weight loss occurred at the end of cach week at 300, 1000,3000, and 10,000 ppm male and female mice. Liver weightbodyweight ratios showed a dose-response increase at > 10 ppm in maleand female mice. Clinical signs observed included weakness (1003000 ppm), tremors (300 and1000ppm), pilocrection (100,1000, and 3000 ppm), pallor (10,000 ppm), stained perineal area(100-1000 ppm), weight loss (100, 1000, 3000, and 10,000 ppm),and unkempt appearances (300 — 10,000 ppm)Reference: DuPont Co. (1981). Unpublished Data, Haskell Laboratory ReportNo. 560-81

Type: 14-Day Feeding Study
Species/Strain:  Mice/Cri®:CD-1
Sex/Number: Male and female//group
Exposure:

Period: 14 days
Frequency of .
Treatment: ad libitum for 14 days

Exposure: Ammonium perfluorooctanoate: 0, 30 ppm
Levels: Nonadecafluorodecanoic acid: 3, 10, 30, 300, 3000 ppmMixtures of nonadecafluorodecanoic acid/ammonium

perfluorooctanoate: 15/15, 5/25, 25/5 ppmMethod: Male and female mice (age 44 days, weighing 24 10 35 g) were feddiets containingcither ammonium perfluorooctanoate,
nonadecafluorodecanoic acid, or mixtures of the two testsubstances for 14 consecutive days. Male and female controls wereobserved concurrently and fed only ground chow. Individual body



weights and clinical signs were recorded. Liver weights wererecorded at the 14-day sacrifice.
GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: Liver weight/body weight ratio showed an increase at all levelstested. Mixing the 2 test substances did not alter the effects. Liverenlargement appeared to be dose-related with

nonadecafluorodecanoic acid appearing the more potent of the twosubstances.
Reference: DuPont Co. (1982). Unpublished Data, Haskell Laboratory ReportNo. 537-82.

Type: 21-Day Feeding Study
Species/Strain:  Mice/CrI®%CD-1
Sex/Number: Male and female/S/group
Exposure

Period: 21 days
Frequency of ad libitum for 21 days (Mice were mistakenly fed ground chow,Treatment: without compound, for 2 days)
Exposure

Levels: 0,001,0.03,0.1,03, 1,3, 10, 30 ppmMethod: Male and female mice (age 41 and 42 days, weighing 21 10.33 g)were fed diets containing ammonium perfluorooctanoate(suspended in 19% com oil before being mixed in ground chow) for21 consecutive days. Male and female controls were observedconcurrently and fed only ground chow. Individual body weightsand clinical signs were recorded. Liver weights were recorded atthe 21-day sacrifice.
GLP. No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: Livers were significantly heavier at 30 ppm, slightly heavier at3 ppm, and appeared normal at 10 ppm in male and female mice.No changes in liver weight were seen at feeding levels of 1 ppm orlower, and the significance of the change observed at 3 ppm, inlightofno differences at 10 ppm, is questionable. The only clinicalsign observed was sporadic weight loss.References: DuPont Co. (1982). Unpublished Data, Haskell Laboratory ReportNo. 323-82.

Kennedy, G. L., Jr. (1987). Toxicol. Lett, 39:295-300,
Type: 2-Year Feeding Study
Species/Strain:  Rav/Crl:CD®BR
Sex/Number: ~~ Male/156/group
Exposure

Period: 2 years

20 20



Frequency of
Treatment: adlibitum for 2 years
Exposure:

Levels: 0,0 (pair-fed), 300 ppm
Method: Male rats were administered cither0 (ad libitum control group(contro), 0 (control pair-fed to the ammonium perfluorooetanoategroup (CP-CS)), or 300 ppm ammonium perfluorooctanoate in thedict for approximately 2 years. After assignment to treatment‘groups each rat was designated for either hormonal evaluation(10/groupttime point), cell proliferation evaluation (6/group/timepoint), or evaluation of peroxisome proliferation (6/groupftimepoint). All rats were provided food and tap waterad libitum,Stability of ammonium perfluorooctanoate was confirmed byanalyses at the beginning, middle, and end of the study.Throughout the study, concentrationofthe test compound in thediet and the homogeneityofthe test diets were determined.

All rats were approximately 49 daysof age on the dayof studystart. Body weights, food consumption, and clinical signs weremonitored throughout the study,

Blood was collected for hormonal analyses at approximately 1, 3,6.9, 12, 15, 18, and 21 months after initiation of the study. Serumwas analyzed for testosterone, estradiol, luteinizing hormone (LH),follicle stimulating hormone (FSH), and prolactin concentrations.
Rats were sacrificed at the following interim time points: 1,3, 6, 9,12, 15, 18, and 21 months for cell proliferation and peroxisomeproliferation evaluations. The following organs were weighed:testes, epididymides, accessory sex gland (ASG) unit with fluid,coagulating gland/seminal vesicle with fluid removed, prostate, andliver. Immediately after weighing, the liver and testes fromanimals selected for peroxisome proliferation evaluation wereplaced in ice-cold homogenization buffer for peroxisomalpreparation. The following tissues were collected from the ratsselected for cell proliferation evaluation: right and left testes,epididymides, ASG, liver, duodenum, pituitary, and all organs withgross lesions. All rats surviving the 24-month test period weresacrificed and necropsicd. Brain, heart, liver, spleen, kidneys, ASGunit, coagulating gland/seminal vesicles with fluid removed,prostate, epididymides, and testes were weighed at necropsy. Theliver, testes, epididymides, pancreas, and organs with gross lesionswere examined microscopically.

Data were analyzed by appropriate statistical methods.GLP: No



Test Substance: Ammonium perfluorooctanoate, purity 98-100%Results: Increased relative liver weights were observed in the ammoniumperfluorooctanoate-treated rats. Hepatic 8-oxidation activity wasalso increased in the ammonium perfluorooctanoate-treated rats atalltime points. Ammonium perfluorooctanoate did notsignificantly alter the rate of Leydig cell oxidation or Leydig cellproliferation. Moreover, the rateof B-oxidation in Leydig cells wasapproximately 20-times less than the rate of hepatic 8-oxidation.Serum testosterone, FSH, prolactin, and LH levels wereunchanged. There were, however, significant increases in serumestradiol levels in the ammonium perfluorooctanoate-treated rats at1,3,6,9, 15, 18, and 21 months. At 12 months, the ammoniumperfluorooctanoate-treated rats had elevated serum estradiol levels‘when compared to the pair-fed control. Histopathologicalevaluation revealed compound-related increases in liver, Leydigcell, and pancreatic acinar cell tumors. Based on these data, theLeydig cell tumors appear to be due to the combinationofelevatedestradiol levels and reduced prolactin levels
Reference: DuPont Co. (2000). Unpublished Data (Draft Manuscript).
Type: Repeated Exposure Inhalation Study
Species/Strain:  Rats/ChR-CD
Sex/Number: ~~ Male/20/group
Exposure

Period: 2 weeks; 42 days of recovery
Frequency of
Treatment: 6 hours/day, 5 days/week
Exposure

Levels: 0,8,80 mg/m’
Method: Houseline air (approximately 20 L/min) was passed through acyelone-head dust generator connected to a particleagitator-reservoir that contained ammonium perfluorooctanoate.‘The resulting airborne particulate was passed into a 30 L battery jarexposure chamber. The atmospheric concentration of ammoniumperfluorooctanoate in the exposure chamber was monitored at30-minute intervals.

Rats were exposed, head only, for 5 consecutive days, 6 hours perday. AfterS days, the rats were given a 2-day recovery (weekend),which was followed by 5 daily, consecutive 6-hour exposures. Allrats were weighed and observed daily (except weekends) during theexposure and recovery periods. Food and water were available ad{ibitum at all times other than during the actual exposure,
Clinical laboratory examinations were performed on 10 rats fromeach group at 0, 14, and 28 days post-exposure. After a total of



10 exposures, 5 ats from each group were pathologically evaluatedat0, 14,32, and 42 days post-exposure. Organs were weighed, andabsolute and relative organ weights were calculated.

On the 5* and 9" days of exposure, 10 rats were selected from each‘group for eye examinations.
GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: Overall mean concentrations were 0, 11 5, 83 = 17 for the 0, 8,

and 80 mg/m’ exposure levels, respectively.

Rats exposed to ammonium perfluorooctanoate showed a
suppression of body weight throughout the test. The 83 mg/m’group was more severely affected during exposure and for 14 daysof recovery. During each exposure, sporadic cases of blinking,pawing, chewing, and red eye and nasal discharge were seen in allgroups.

‘Some rats exposed to ammonium perfluorooctanoate dust displayedelevated alkaline phosphatase activity. Effects were seen in‘glutamic-pyruvic transaminase and glutamic-oxalacetictransaminase after 0, 14, and 28 recovery days. The incidence wasrelated to dose; higher activities were found at the higher exposure
level. However, only the latter activity at 83 mg/m’ was statisticallydifferent from controls.

Pathologic evaluations showed cloudy swelling or granulardegeneration of hepatocytes in the livers of rats exposed toammonium perfluorooctanoate for 10 days with no recovery. Thiseffect was not seen after a 14-day or longer recovery period. Noother compound-related histologic changes were noted. Exposure-related increase in liver weights was observed.

No comeal, iti, or conjunctival effects were scen in anyof the ratsexamined after 5 or 9 exposure days.
References: DuPont Co. (1979). Unpublished Data, Haskell Laboratory ReportNo. 253-79.

Kennedy, G. L., J. etal. (1983). TheToxicologist, 3:22.
Type: Repeated Exposure Inhalation Study
Species/Strain:  Rats/Crl:CD
Sex/Number: ~~ Male/24/group
Exposure

Period: 2 weeks; 84 days of recovery



Frequency of
Treatment: 6 hours/day, 5 days/week
Exposure:

Levels: 0, 1,8, 80 mg/m’
Method: Dust atmospheres of ammonium perfluorooctanoate were generatedby passing air through a glass generator. For the high concentration(80 mg/m’, chamber atmosphere concentrations were primarilydetermined by gravimetric analysis. For the intermediate and low

concentrations (8 and 1 mg/m’, respectively), chamber atmosphereswere determined by a chemical analyses.
Male rats (age 7-8 weeks, weighing 240-279 g) were exposedhead-only to dust atmospheres for 6 hours/day, 5 days/week for2 weeks (weekends excluded). During exposure, rats were observedand clinical signs were noted. Post-exposure rats were weighed andobserved daily for 14 recovery days, then weighed and observed2 times/weck through 84 days of recovery. Five rats/group weresacrificed at 0, 14, 28, 42, and 84 daysofrecovery, for a total of 96test days.

Clinical laboratory examinations were performed on $ rats fromach group at 0, 14, 28, 42, and 84 days post-cxposure. Aftera totalof 10 exposures, rats from each group were pathologicallyevaluated at 0, 14, 28, 42, and 84 days post-exposure. The rats wereexamined grossly and tissues and organs were saved for microscopicevaluation. In addition, lungs, heart, thymus, spleen, liver, testes,and kidneys were weighed.

At necropsy, blood was collected for analysis of organofluoride.levels in rat blood. Blood samples from the 0 and 80 mg/m’ groupswere analyzed at each recovery period. Blood samples from the1 and 8 mg/m’ groups were analyzed only at 0 and 28 recoverydays
GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: Overall mean concentrations were 1.0 0.5, 7.6.2.5, and

83.9 12.8 mg/m’ for the 1, 8, and 80 mg/m’ groups, respectively,

Body weight analysis demonstrated no significant differences
between controls and | mg/m. Body weights from animals exposed
to 8 mg/m’ were significantly higher than controls from test days
17-33. Body weights from animals exposed to 80 mg/m’ weresignificantly lower than controls from test days 2-16. Observationsof clinical signs during exposures showed only slight signs of nasaland ocular discharge. However, at the high concentration, after34 days on test I rat died during exposure and 1 rat was sacrificed



in extremis. Both of these rats had severe weight loss. Mortalitywas probably exposure-related, although pathologic evaluation‘could not determine the cause of death. Three of 24 rats in the
80 mg/m’ exposure group exhibited lung noise during the. 12-dayexposure period.

‘Organ to body weight ratios demonstrated a significant, dose-relatedincrease in lung, liver, and testes weights after 0 recovery days. Theliver/body weight ratios were significantly higher in animals
exposed to 80 mg/m’ through 28 days of recovery. Mean absolute
liver weights were significantly higher in the 8 mg/m” animalsthrough 28 days of recovery, but this may be an artifact caused byan unexplainable increase in body weight accompanied by a normalincrease in liver weights at § mg/m’.

Clinical laboratory measurements demonstrated an increase inalkaline phosphatase in all groups exposed to ammoniumperfluorcoctanoate after 10 exposures, but this finding was
significant only at 8 and 80 mg/m’. This increase persisted in the
80 mg/m’ animals through 14 days of recovery. After 28, 42, and84 days of recovery no differences were found.

Compound-related pathologic findings included heavy livers,paniobular hepatocellular hypertrophy, centrolobular hepatocellularhypertrophy, and hepatocellular nerosis in animals exposed to
8 and 80 mg/m’. These findings showed an exposure-response
relationship, but were reversible by 28 days of recovery (8 mg/m’)or 42 days of recovery (80 mg/m’).

Blood organofluoride analysis clearly demonstrated an
exposure-related presence in all groups (including the controls, thisfinding remains unexplained). Blood organofluoride levelsdecreased with time, but was detectable after $4 daysofrecovery in
‘both the control and 80 mg/m’ exposure levels.References DuPont Co. (1981). Unpublished Data, Haskell Laboratory ReportNo. 205-81.

Kennedy, G. L., Jr. ctal. (1983). The Toxicologist, 3:22.
Kennedy, G. L., Jr. ct al. (1986). Food Chem. Toxicol,24:13251329,

Type: Repeated Dose Dermal Study
Species/Strain:  Rats/ChR-CD
Sex/Number: ~~ Male/1S/group



Exposure
Period: 2 weeks; 42 days of recovery
Frequency of
Treatment 6 hours/day, 5 daysiveek
Exposure

Levels: 0,20,200, 2000 mg/kg
Method: Male rats (age 8 weeks, weighing 210-245 g) were collared toprevent ingestionofthe compound when preening and grooming

during the 2-week exposure period. Ammonium
perfluorooctanoate, as an aqueous paste, was applied to the backs ofeach rat that had been shaved free of hair. Daily 6-hour exposuresended when the compound was wiped from the rats’ backs with agauze pad. Collars were removed after exposure day 10.
‘Throughout the test period, food and water were available
ad libitum. Body weights and clinical signs were recorded.
After exposure day 10 and on recovery days 14 and 42, blood wastaken from S rats from cach group for hematology measurements.Gross necropsy and histopathological examinations were performedon 5 rats/group after exposure 10, and on recovery days 14 and 42.Mean absolute and relative organ to body weight analyses wereperformed. After exposure 10 and on recovery days 14 and 42,blood was collected from $ rats/group for organofluorine
determinations. Eye examinations were performed on each rat afterexposure 9, and on recovery days 13 and 41. The procedure
included gross observation of the eyes using a bright light, andsemimicroscopic observation using a hang magnifying lamp and aslit-lamp biomicroscope.

Data were analyzed by appropriate statistical methods.
GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results Rais treated with 20 mg/kg ammonium perfluorooctanoate showednormal body weights and no unusual clinical signs during theexperiment. During the 10-day exposure period, rats treated witheither 200 or 2000 mg/kg lost weigh, followed by a normal growthafter the exposure period. Slight redness of the skin was observed inthese 2 groups, along with salivation in the 2000 mg/kg group only.

Clinical enzyme determinations monitoring liver function (alkalinephosphatase, GPT, and GOT) showed dose-related increases in alltreated groups after exposure 10. These values returned to normal acrecovery days 14 and 42.

Liver damage characterized by congulative necrosis was observed inall treated groups following the 10° dose. The incidence and
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severity ofliver damage was dose-related. Recovery was complete
in the 20 mg/kg group 14 days following the 10™ dose, and wasessentially complete in the 200 mg/kg group at the same time. Onrecovery day 42, reversal of liver damage was essentially completein the 2000 mg/kg group. Two rats exposed to 2000 mg/kg hadcoagulative necrosis of the epidermis at the dose site following10exposures. Liver weighs, both on an absolute and relative tobody weight basis, showed a dose-related increase on exposure day10, with areturn to normal weight seen in the 20 mg/kg group at14 days and in the 200 mg/kg group at 42 days of recovery. Theincreased liver weight persisted for 42 days in the 2000 mg/kggroup, although a trend toward normal was observed. On exposureday 10, the mean kidney weightsofthe 20 mg/kg group weresignificantly greater than controls, and the mean absolute spleen andKidney weights from the 2000 mg/kg group were significantly lessthan controls. The mean relative testicular weights from the2000 mg/kg group showed a statistically significant increase onexposure day 10. On recovery day 14, there was a statisticallysignificant increase in the mean relative kidney and testes weights ofthe 200 and 2000 mg/kg groups.

Blood organofluoride levels showed dose-related elevation onexposure day 10, followed by a decrease in the lovels at recovery
days 14 and 42. These values after the 10” exposure ranged from52,81, and 118 ppm (20, 200, and 2000 mg/kg, respectively) to 1, 4,and 8 ppm (20, 200, and 2000 mg/kg, respectively) at recovery day42. Ata blood organofluoride concentration of approximately10 ppm, there were normal liver weight to body weight ratios andserum enzyme activity, and no clinical signs or body weight
differences from controls. One rat showed liver changes at thislevel. Ata blood organofiuoride level of approximately 50 ppm,there were marked liver changes and significant increases in the‘mean absolute and relative liver weights. No other toxic effectswere evident at this blood organofluoride concentration.References: DuPont Co. (1980). Unpublished Data, Haskell Laboratory ReportNo. 589-80.

Kennedy, G. L., Jr. (1985). Toxicol, Appl. Pharmacol, 81:348-355.
Developmental Toxicity

Type: Developmental Toxicity in Rats
Species/Strain: ~~ Rats/Crl:CDY(SD)BR
Sex/Number: ~~ Females/6-15/group
Route of
Administration: Inhalation



Exposure
Period: Days 6-15 of Gestation
Frequency of
Treatment: 6 hours/day
Exposure

Levels: 0,0.1, 1.0, 10.0, 25.0 mg/m’
Method: Female rats were mated to males, and mating was verified bydetectionof spermatozoa in the vaginal lavage each morning

following overnight cohabitation. The day that spermatozoa weredetected was designated as Day 1 of gestation (Day 1G).
For Experiment I (females sacrificed before parturition), a total of24 mated females were to have been assignedto each group(12 females/group/Run). However, duc to the degree of maternal
toxicity in evidence in the 25.0 mg/m’ group in Run I, this
concentration was reduced to 10.0 mg/m’ for Run II, and 15 matedfemales were assigned to this new group. Furthermore, two morecontrol groups (6 mated females/group) were added to Run II; onewas pair-fed to the 25.0 mg/m’ group, and the other was pair fod tothe 10 mg/m’ group.

For Experiment Il (females allowed to give birth), in Run I12 mated female rats were distributed to cach group. With the
additionofthe 10.0 mg/m’ group in Run II, 6 mated females were
added to both the control and the 10.0 mg/m’ groups.

Rats were exposed whole-body to atmospheres of ammonium
perfluorooctanoate in 150 L glass and stainless steel Rochester-type chambers within which the rats were housed individually inwire-mesh modules. Chamber concentrations were determined by
gravimetric analysis either each % hour (1.0 mg/m’, and 10 or
25 mg/m’) or cach hour (0.1 mg/m’), and by a spectrophotometric
technique (on each 0.1 mg/m’ sample, and on 5-6 samples perexposure day for the other levels tested).

Dams were weighed and observed for clinical signs. Feedconsumption was measured during gestation (2 females/cage). Thedams were coded from before sacrifice until all maternal and fetaldata were collected, and until all structural alterations noted among.the fetuses were classified. Afier sacrifice, the dams wereexamined for gross pathologic changes, liver weight was recorded,and reproductive status was determined. The number of corpora
lutea and implantation sites were counted, and the number andposition of all live, dead, and resorbed fetuses were recorded.

All live and dead fetuses were weighed and sexed externally and



internally, and the live fetuses were examined for externalalterations. Approximately % of the fetuses of each litter that were.alive when removed from the dam were examined for visceralalterations, and all stunted or malformed fetuses were examinedsimilarly. The fetuses that were examined for visceral alterationswere also examined for head alterations. Sections, containing the
eyes of3 fetuses from each litterofthe 25.0 mg/m’ group and of2 fetuses from cach litter of the control group, were processedhistologically for examination. In Run IT, one fetal head from cach

of 4 litters from the 10.0 mg/m group and the control group wereexamined. In addition, the heads from all fetuses in the group pair
fed to the 25 mg/m’ group were processed for examination. Allfetuses were examined for skeletal alterations.

For Experiment II, the procedures used until Day 21G were thesame as for Experiment I, except that the dams were weighed lessfrequently during gestation, feed consumption was not measured,and the identityofeach offspring within litters was not retained.Before expected parturition, each dam was housed in a.
polycarbonate cage that contained bedding. The dateofparturitionwas noted and was termed Day 1 PP. The dams were weighed andexamined for clinical signs. For each test group fertility index andgestation index were calculated, and for each Liter viability index.and lactation index were calculated. All dams were sacrificed onDay 22 PP.

‘The pups from cach dam were counted, sexed, weighed, and‘examined for extemal alterations toward the end of Day 1 PP.‘Thereafter, cach pup was weighed and inspected for adverse
clinical signs on Day 4, 7, 14, and 22 PP. The eyes of the pups inall groups of Run I (Experiment Il) were examined by anophthalmologist on Days 15, 16, or 17 PP, shortly after the eyesopened. This examination was conducted with the exposure levelscoded. On Day 35 PP, cach pup was sacrificed and the eyes werefixed for possible future evaluation.

Data were analyzed by appropriate statistical methods.
GLP. Yes
Test Substance: Ammonium perfluorooctanoate, purity > 95%

Results: ‘The actual mean concentrations achieved were 0 and
approximately 0.14, 12, 9.9, and 21.0 mg/m’ for the 0, 0.1, 1.0,
10.0, and 25.0 mg/m? exposure groups.

No effects were observed at 0.1 or 1.0 mg/m’. None of the
21 dams exposed to ammonium perfluorooctanoate at 10.0 mg/m’died, but they showed similar clinical signs to a lesser degree than



that seen at the 25.0 mg/m’ level. At25 mg/m’, ammoniumperflucrooctanoate was overtly toxic to rats in that 5/24 did notsurvive to term, mostof the survivors had wet abdomens; reddish-brown discoloration around the eyes, nose, and mouth; lethargy;decreased feed consumption and body weight gain during theexposure period; and an unkempt appearance.

Maternal liver weight changes among groups on a relative weightbasis indicated that exposure to ammonium perfluorooctanoate at
10.0 mg/m’ or greater resulted in significantly larger livers. Thisincrease in liver weight occurred despite the significant decrease inbody weight gain in these groups, which significantly reduced therelative liver weights ofthe pair-fed control groups.

No differences from control were observed in the mean number ofimplants, mean numberofcorpora lutea, or fetal death in any doselevel tested.

Developmental toxicity was not demonstrated upon sacrificeofthedams on Day 21 of gestation at any concentration of ammoniumperfluorooctanoate tested. Concentration-related embryo-fetaltoxicity, expressed as decreased fetal weight, occurred only at25.0 mg/m’, which was overtly toxic to the dams. This decreasedbody weight persisted to Day 1 PP, but not to Day4 PP.
On Days 15, 16, or 17 PP, coded examination of the pups” eyes invivo from Run Idid not reveal concentration-relatedmalformations. In view of these negative results, similar in vivoexamination of the eyes of the pups from Run If was not
conducted.

Ammonium perfluorooctanoate did not demonstrate a uniquehazard to the conceptus.
Reference: DuPont Co. (1981). Unpublished Data, Haskell Laboratory ReportNo. 881-81.

Staples, R. E. et al. (1984). Fundam. Appl. Toxicol., 4:429-440,
Type: Developmental Toxicity in Rats
Species/Strain: ~~ Rats/Crl:CD*(SD)BR
Sex/Number: ~~ Female/25/group (Experiment I), 12/group (Experiment II)Route of
Administration: Gavage
Exposure

Period: Days 6-15 of Gestation



Exposure
Levels: 0, 100 mg/kg
Method: Ina pretest, 2 non-pregnant female rats were administeredammonium perfluorooctanoate by gavage at 150 mg/kg/day or100 mg/kg/day to determine the maximum dose that the damscould tolerate for the planned exposure period of 10 days.

For the definitive study, female rats were mated to males, and theday that spermatozoa were detected in vaginal lavage wasdesignated as Day |ofgestation (Day 1G).

For Experiment I, body weights, clinical signs, and feed‘consumption during gestation were recorded. The dams werecoded from just before sacrifice until all maternal and fetal datawere collected, and until all structural alterations noted among thefetuses were classified.

After sacrifice of the dams on Day 21G, gross pathologic changeswere examined, liver weight was recorded, and reproductive status‘was determined. The number of corpora lutea and implantationsites were counted, and the number and position of all live, dead,and resorbed fetuses were recorded. All live and dead fetuses wereweighed and sexed extemally and internally, and the live fetuseswere examined for external alterations. Approximately Y of thefetusesof each litter that were alive when removed from the damwere examined for visceral alterations. In addition, all stunted ormalformed fetuses were similarly examined. The heads of allfetuses examined for visceral alterations and a sufficient number ofthe remainder to total 2/3ofeach liter were fixed and examinedfor head alterations. All fetuses, except the heads of those thatwere fixed, were examined for skeletal alterations

For Experiment II, the procedures used until Day 21G were thesame as for Experiment I, except that body weights were collectedon different gestation days, feed consumption was not measured,and the identity of each offspring within litters was not retained.At least two days before expected parturition, each dam washoused ina polycarbonate cage with bedding. The date ofparturition was noted, and was termed Day | PP. The dams wereweighed and examined for clinical signs. For cach test groupfertility index and gestation index were calculated, and for cachlitter viability index and lactation index were calculated. All damswere sacrificed on Day 23 PP, without pathological examination.
‘The pups from each dam were counted, sexed, weighed, andexamined for external alterations toward the end of Day 1 PP.



‘Thereafter, each pup was weighed and inspected for adverseclinical signs on Day 4, 7, 14, and 22 PP. The eyesofthe pups inboth groups were examined by an ophthalmologist betweenDays 27 and 31 PP. This examination was conducted with theexposure levels coded. On Day 35 PP, each pup was sacrificed andthe eyes were fixed for histologic evaluation.

Data were analyzed by appropriate statistical methods.GLP: Yes
‘Test Substance: Ammonium perfluorooctanoate, purity> 95%

Results: In the pretest, one rat (weighing 278 g) dosed at 150 mg/kg showedsevere clinical signs of toxicity by the 4" day and was found deadon the morning of the 5™ day, by which time it had lostapproximately40 g body weight. Another rat (weighing 260g)
dosed at 150 mg/kg lost approximately 11 g by the 3 day. After5 days of dosing at 100 mg/kg, adverse clinical signs were notnoted in 1 rat that lost approximately 6 g, and were minimal in theotherrat that lost approximately 14 g. On this basis, the
100 mg/kg/day dosage level wasjudged to be the maximum thatthe dams could tolerate for the planned exposure period of 10 days.
In Experiments T and II, 5 of the 37 dams given ammoniumperfluorooctanoate were found dead and 1 was sacrificed in amoribund state, as compared 10 0 of the 37 control animals. Duringthe dosing period, all but 1 of the dams that subsequently died hadwet perineal areas and were lethargic. Two also hadchromodacryorrhea and chromorhinorrhea. Among the remainingdams, 4 developed alopecia, 1 had lung noise, and 1 had diarrhea.In the control group, the only clinical sign noted was focal alopeciathat developed in | dam.

From Days 6-15G, the treated group in ExperimentI gainedapproximately 1/3 less than the control group, and during theposttreatment period (Days 16-21G), the body weight gain of theammonium perfluorooctanoate-treated group significantly
exceeded that of the control group. In Experiment IT, the Day 16Gbody weight was not taken, therefore, Days 6-15 body weight gainswere not calculated.

Feed consumption was measured only for Experiment I. Duringthe dosing period, the treated group consumed significantly lessfeed than the control group. Feed consumption was similar to thecontrol value in the post-exposure period.

Mean maternal liver weight for the treated group was increased, butthe difference was not statistically significant, At sacrifice, |ofthe
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dams given ammonium perfluorooctanoate was observed to haveseveral red areas on the visceral surface of the median lobeof theliver.

In Experiment I, the maintenance of pregnancy, the incidence ofresorptions, and fetal body weight were not adversely affected by‘ammonium perfluorooctanoate administration. Similarly, inExperiment II, no adverse effect on reproductive performance or onpup viability or growth was demonstrated.

‘The only embryo-fetal toxicity finding noted that could becompound-related was an increased incidence of fetuses withossification sites on the first lumbar vertebrae versus the incidencein the control group. This difference in incidence was statisticallysignificant onlyifanalyzed by a one-tailed test. Its presence wasprobably a response to generalized stress evoked by the toxic stateof the dams. The postpartum viability, growth rate, anddevelopment of the offspring from additional dams givenammonium perfluorooctanoate were not affected.

In vivo examination of pups’ eyes between Days 27 and 31 PPrevealed no compound-related alterations in the pups.

Ammonium perfluorooctanoate did not demonstrate a uniquehazard to the conceptus.
Reference: DuPont Co. (1982). Unpublished Data, Haskell Laboratory ReportNo. 1-82.

Miscellaneous

Type: Metabolism
Species/strain: Female and male rats/Crl:CD®

Method: Female albino rats (7-8 weeks old and weighing approximately200g); pregnant primigravida females (weighing approximately200 2); and male rats (approximately 8 weeks old and weighingapproximately 250 g) were used. The rats were housed 2/cage andallowed food and water ad libitum.

Groups A-E rats were tested to measure blood organofluoridelevels in female rats as a functionofpost-exposure time followingoral administration and to investigate multiple versus single doses.Group A (21 female rats) was dosed with 25 mg/kg orally and3 rats were sacrificed at %, %, 1, 2,4, 8, and 24 hours after dosing.Groups B and C (12 female rats/group) were orally dosed with2.5 or 150 mg/kg, respectively, and 3 rats were sacrificed at 4, 2, 8,and 24 hours after dosing. Group D (21 female rats) was dosed



11 days with 25 mg/kg orally each day and 3 rats were sacrificed atY4, ¥, 2,4, 8, 24, and 168 hours after the 11® dose. Group E.(12 male rats) was dosed at 25 mg/kg orally and 3 rats were
sacrificed at 5, 8, 24, and 168 hours after dosing.

Groups F-I rats were tested to measure blood organofluoride levelsin female rats following inhalation exposure. Group F (24 female
rats) was exposed to a single 6-hour exposure of 10 mg/m’ and3 rats were sacrificed at %, %, 1, 2, 4, 8, 24, and 168 hours afterexposure. Groups G and H (12 female rats/group) were exposed to
a single 6-hour exposure of 1 mg/m’ or 0.1 mg/m’, respectively,and 3 rats were sacrificed at %, 2, 8, and 24 hours after exposure.‘Group I(12 male rats) was exposed to a single 6-hour exposure of10mg/m” and 3 rats were sacrificed at 14, 2, 8, and 24 hours afterexposure.

Groups J-N were tested to compare blood organofluoride levels inpregnant versus non-pregnant rats and to compare oral exposureversus inhalation exposure. Group J (12 pregnant female rats) wasadministered 25 mg/kg orally on gestation day 1S and 3 rats weresacrificed at %, 2, 8, and 24 hours after dosing. Group K
(6 pregnant female rats) was administered 25 mg/kg orally ongestation days 6-11 and 3 rats were sacrificed at % and 2 hours
after the 6” dose. Group L (12 pregnant female rats) wasadministered 25 mg/kg orally on gestation days 6-15 and 3 rats
were sacrificed at %, 2, 8, and 24 hours after the 10" dose. GroupM (6 pregnant female rats) was exposed via a single 6-hour
inhalation exposure to 10 mg/m” on gestation day 15 and 3 ratswere sacrificed at ¥ and 2 hours after exposure. Group N(3 pregnant female rats) was exposed via inhalation, 6 hours/day, to
10 mg/m’ on gestation days 6-15 and 3 rats were sacrificed at
¥ hour after the 10™ exposure.

Blood samples were obtained from cach rat
GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: ‘The uptake and clearance of ammonium perfluorooctanoate fromthe blood of female rats following a single oral dose was rapid withthe peak reached 1-2 hours post-treatment and with virtual totalclearance by 24 hours. A dose-response was demonstrated with noapparent changes in blood organofluoride levels following multipleoral dosing. A slower clearance rate in male rats was demonstratedfollowing a single oral dose.

A single 6-hour inhalation exposure resulted in peak blood levelswithin 1 hour after cessation of exposure. The test substance



rapidly cleared from the blood, and the numberofexposures didnot affect blood levels. Male rats cleared the compound muchmore slowly.

Pregnant and non-pregnant rats showed similar organofluorideblood levels following either oral or inhalation exposures.
‘The amountofammonium perfluorooctanoate present as thesuaight chain isomer increases relative to the non-straight chainisomers as the time following ammonium perfluorooctanoateadministration increases. This suggested that the non-straight chainisomers are cleared from the blood more rapidly than the straightchain isomer, or that a metabolite is presentReference: DuPont Co. (1981). Unpublished Data, Haskell Laboratory ReportNo. 593-81

Type: Metabolism
Species/strain: Malerats/Crl:CD®

Male mice
Method: 1C-Ammonium perfluorooctanoate (0.5 WCi/mg) as an aqueoussolution was administered by intragastric intubation to 8 youngadult male rats and 6 adult male mice at a dose of 10 mg/kg. Onecontrol group (2 rats and 2 mice) was sacrificed at 24 hours and1 control group (3 rats and 2 mice) was sacrificed at 96 hours. Thetreated group (3 rats and 2 mice) was dosed with cholestyramine(1000 mg/kg) 24 hours after dosing with the test substance and thensactificed at 96 hours. After dosing, rats and mice were placed in

individual glass metabolism chambers. Exhaled 'C was sampledat 24, 48, 72, and 96 hours. Feces and urine were collected. Atsacrifice time, 1-2 mL of blood was removed from the mice andapproximately 8 mL of blood was removed from the rats. Liverswere removed, homogenized, weighed, and 0.5 g samples wereoxidized and counted.
GLP: No
‘Test Substance: Ammonium perfluorooctanoate, purity approximately 100%Results: Although a previous study (DuPont Report No. 828-81 - describedbelow) indicated that cholestyramine resin could reduce the acutelethal effects of ammonium perfluorooctanoate in this study, therewas no signofenhanced elimination of "*C-ammonium

perfluorooctanoate via feces, urine, or exhaled air. The differencesbetween the 2 studies are most likely because of differences inabsorption of the test substance. In the previous study, much of thedose was probably sill in the gastrointestinal tract when
cholestyramine was administered. The non-absorbed ammoniumperfluorooctanoate then associated with cholestyramine, wasremoved before absorption could occur, and thus prevented the



acute lethal effects of ammonium perfluorooctanoate.
For both rats and mice, the primary route of excretion was urinary,followed by fecal and expired air.

After 96 hours, fecal elimination was nearly the same for both
species; however, the mouse expired significantly more "“C in theair than the rat. Most notably, the mouse excreted less in the urinethan the rat. ‘This difference in urinary excretion was reflected as agreater concentration in mouse liver,Reference: DuPont Co. (1982). Unpublished Data, Haskell Laboratory ReportNo. 405-82.

Pastor, T. P. etal. (1983). The Toxicologist, 3:82.

Type: Metabolism
Species/strain: Male and female rats

Male and female mice
Male and female hamsters
Male and female rabbits

Method: A male and female of each species received a single 10 mg/kg dose
of C-ammonium perfluorooctanoate via intragastric intubation.The rats, mice, and hamsters were housed individually in glassmetabolism units immediately after dosing. Expired COs, urine,and feces were collected at 12, 24, 48, 72, 96, and 120 hours afterdosing. The male and female rabbits were individually housed instainless steel metabolism cages immediately after dosing. Urineand feces were collected 24, 48, 72,96, 120, 144, and 168 hoursafter dosing. Expired COy was not collected. Blood was drawnfrom the rabbits 168 hours after dosing.

The rats, mice, and hamsters were all sacrificed 120 hours afterdosing and blood was drawn. All animals were dissected withfollowing tissues excised, weighed, and frozen: heart, lungs, liver,kidneys, spleen, testes or ovaries, brain, G. I. tract, and muscle,skin, and fat samples. The carcasses were then weighed andfrozen. Metabolism units were washed and the cage washes werecollected and refrigerated.

Urine, CO; samples, and cage washes were analyzed directly forradioactivity using a liquid scintillation counter. Blood, feces,tissues, organs, and homogenized carcass samples were analyzed
for "*C content by tissue oxidation using a tissue oxidizer andliquid scintillation counter. Rabbit carcasses were not analyzed forHC content

GLP: No

. He



Test Substance: Ammonium perfluorooctanoate, purity 70%
Results: Substantial sex differences in rats and hamsters were observed inthe excretion of ““C activity following a single oral dose. Thefemale rat and the male hamster excretedover99% of the original

YC activity by 120 hours after dosing, conversely the male rat and
the female hamster excreted 39 and 60%ofthe original "“Cactivity, respectively, by 120 hours post-dosing. Both sexes of
rabbits excreted the "°C activity as rapidly and completely as thefemale rat and the male hamster. The male and female miceexcreted only 21% of the original "C activity by 120 hourspost-dosing. The rapid excretors (female rat, male hamster, and
male and female rabbits) contained negligible amounts of "C inorgans and tissues at sacrifice. The slow excretors exhibited the
highest "*C concentrations in the blood and liver with substantiallevels in the kidneys, lungs, and skin.

Reference: DuPont Co. (1982). Unpublished Data, Haskell Laboratory ReportNo. 62-82.

Type: Placental Transfer
Species/strain: Pregnant rats/strain not specified
Sex/Number: ~~ Females/

Method: C-labeled ammonium perfluorooctanoate was labeled on thecarbonyl position and had a specific activity of 0.5 uCimg. Waterwas used as the dosing vehicle. The pregnant female rats received
a single 10 mg/kg dose of “C-labeled ammonium
perfluorooctanoate by gavage on the 19 day of gestation. The ratswere individually placed in glass metabolism units immediatelyafter dosing.

Two rats were sacrificed at each time interval of 2, 4, and 8 hoursafter dosing. Blood was drawn at sacrifice and refrigerated. Theplacentas, umbilical cords, and fetuses were then removed,dissected from each other, and weighed. The umbilical cords andplacentas were individually placed into paper combustion conesand fetuses were frozen. Organs and tissues were also excised,weighed, and frozen. The carcasses were also weighed and frozenUrine and fecal samples excreted between dosing and sacrificewere collected and frozen. The metabolism units were washedsuccessively with dilute detergent, water, and acetone. The washeswere collected and stored.

‘The placentas, umbilical cords, and fetuses were oxidized in theirentirety. Samplesof the matemal tissues, carcass, and feces were
also oxidized and analyzed for '*C activity by liquid scintillationcounting. The urine and cage washes were analyzed directly byliquid scintillation counting,
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GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 70%Results: Placental transfer of “C-labeled ammonium perfluorooctanoatewas shown to occur after administrationof a single oral dose of

C-labeled ammonium perfluorooctanoate. The. comparison offetal levels of ammonium perfluorooctanoate at 2 and 4 hoursrelative to the concentrations observed in the maternal blood,placenta, and other organs revealed evidence of resistance toplacental transfer of the test compound. However, by 4 hours, thefetal concentrations of ammonium perfluorooctanoate increasedsubstantially more than all other organs and tissues examined. Incontrast to other tissues examined, ammonium perfluorooctanoatein the fetuses did not decrease between 4-8 hours. The peak fetalammonium perfluorooctanoate concentrations were similar inmagnitude to the levels observed in the spleen, heart, lungs, and fat.Significant quantitiesof ammonium perfluorooctanoate can,therefore, be transferred from the placenta to the fetus with theplacental barrier offering minimal resistance to transfer.Reference: DuPont Co. (1982). Unpublished Data, Haskell Laboratory ReportNo. 61-82.

Type: EffectsofDowex® Ion Exchange on the Toxicity of AmmoniumPerfluorooctanoate in Rats
Species/strain: Malerats/Crl:CD®
Method: A range-finding study was conducted prior to the test to find the

tolerated dose of Dowex® 1-X2-C1 (cholestyramine). In thatstudy, rats were dosed from 200-1000 mg/ke, 1 ravdose level, and6 rats dosed at 1000 mg/kg. No clinical signsof toxicity werenoted in this study.

Ammonium perfluorooctanoate, as a suspension in corn oil, wasadministered by intragastric intubation to young adult male ratsFour groups, 6 rats/group, were used in the study. Group I wasdosed with 500 mg/kg of ammonium perfluorooctanoate, Group Ifwas dosed with 500 mg/ke of ammonium perfluorooctanoate and
immediately dosed with 1000 mg/kg of Dowex® 1-X2-C1, Group
IT was dosed with 1000 mg/kg Dowex 1-X2-C1 and 2 hours laterdosed with 500 mg/kg of ammonium perfluorooctanoate, andGroup IV was dosed with 500 mg/kg of ammonium
perfluorooctanoate and 2 hours later dosed with 1000 mg/kg of
Dowex” 1-X2-C1.. All rats were weighed and observed over a14day recovery period and then sacrificed.

GLP: No
Test Substance: Ammonium perfluorooctanoate, purity approximately 100%

Results: Pre-dosing or post-dosing with Dowex® 1-X2-CI Ton ExchangeResin at 1000 mg/kg changes the toxic effects of ammonium



perfluorooctanoate in rats. All rats dosed with the
Dowex” 1-X2-Cl, either before or after the ammomiumperfluocctanoate had reduced mortalities compared to the ratsdosed with ammomium perfluooctanoate alone. Mortality ratioswere 5/6, 0/6, 1/6, and 0/6 for Groups I, IL III, and IV,
respectively.

A follow-up study (DuPont Report No. 405-82 — described above)was performed to determine whether cholestyramine wouldenhance the elimination of absorbed ammonium perfluorooctanoatefrom the body.
Reference: DuPont Co. (1981). Unpublished Data, Haskell Laboratory ReportNo. 828-81.

Type: Respirator Evaluation
Method: ‘The purpose was to evaluate M.S. A. Combination Type GMA-Hrespirator cartridges against ammonium perfluorooctanoate dust forbreakthrough. The cartridge pairs were tested against an averageconcentrationof0.56 mg/m’ ammonium perfluorooctanoategenerated in a dust generator, and introduced into an air blow of60 Limin maintained at 50% relative humidity and ambient roomtemperature. Both upstream and downstream airborneconcentrations were monitored for ammonium perfluorooctanoatedust by filter paper cassettes backed up with an impinger samplingtrain (0 absorb possible ammonium perfluorooctanoate vapors,Aliquots of the aqueous extracts of the filter paper and aliquots ofthe aqueous impinger samples were analyzed colorimetrically forammonium perfluorooctanoate,
GLP: No
‘Test Substance: Ammonium perfluorooctanoate, purity not specifiedResults: After 40 hours of continuous exposure, no detectable amount ofammonium perfluorooctanoate dust or vapor was founddownstream on the breathing side of the cartridge pairs tested. Theminimum detectable limit was 1.5 ug ofammonium

perfluorooctanoate. Based on a 420 L air sample, this wouldcalculate to be 0.004 mg/m’. The mean upstream airborne
concentrations were 0.67 % 0.33 and 0.48 = 0.15 mg/m’ at 40 and54 hours, respectively. The results demonstrated that the M.S.S.combination type GMA-H cartridges effectively filter ammoniumperfluorooctanoate dust and vapor concentrations at the testconditions for a minimum of 40 hours.

Reference: DuPont Co. (1980). Unpublished Data, Haskell Laboratory ReportNo. 664-80.



Type: Glove Permeation Testing
Method: Five types of gloves (neoprene; neo-synthetic latex rubber, floclined; latex; natural latex; neoprene rubber) were evaluated for theirpermeation resistance to a 30% aqueous solution ofammoniumperfluorooctanoate and ammonium perfluorooctanoate dry powder.Samples of the gloves were tested in duplicate in 10 mL glass‘permeation cells with water used as a collection medium on theinside surface of the gloves. A 10 mL aliquot of the collectingmedium was analyzed for ammonium perfluorooctanoate byspectrophotometry after an 8-hour exposure. Breakthrough wasdetermined when a detectable amount of ammoniumperfluorooctanoate was found in the collection medium, The‘minimum detection limit for ammonium perfluorooctanoate was1 pg/mL in the collection medium.
GLP: No
Test Substance: Ammonium perfluorooctanoate, purity not specifiedResults: Results of the evaluation show that3 of the glove samples(neoprene; neo-synthetic later rubber, floc lined; and natural tex)do have a measurable breakthrough time and permeation rate after8 hoursof continuous exposure (0 a 30% solutionofammoniumperfluorooctanoate. However, the permeation rates are very low.indicating that the materials do offer some resistance to the testsubstance.

Results of the tests performed with ammonium perfluorooctanoatepowder show thal in 4 of the samples (neoprene; neo-syntheticlatex rubber, floc lined; latex; and neoprene rubber) nobreakibrough was observed after § hours of continuous exposure,and only a very small amount permeated the latex sample.Reference: DuPont Co. (1981). Unpublished Data, Haskell Laboratory ReportNo. 612.81
Type: Biopersistence Screening Study

‘Summarized in the PFOS section, see DuPont (2000). HaskellLaboratory Report No. 2922.
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SUMMARY OF STUDIES CONDUCTED WITHAMMONIUMPERFLUORONONANOATE AT DUPONT
Mammalian Toxicity

Acute Toxicity

Type: Oral ALD
Species/strain: Male rats/ChR-CD.Value: 187 mg/kg

Method: The test substance, as a solution in water, was administered byIntragastric intubation to young adult male rats (1/group) in singledoses. Concentrations tested were 1.0, 1.5,23, 3.4, 5.1, 7.7, 13,17, 26,40, 60, 90, 130, 187, 300, 450, 670, 1000, 1500, and2250 mg/ke. Survivors were sacrificed 14 days later, and bodyweights and liver weights were recorded.GLP: No
Test Substance: Ammonium perfluorononanoate, purity not specifiedResults: Mortality was observed at concentrations of 187 mg/kg and above.Deaths occurred within 6 days after dosing. Slight initial weightTosses occurred at 26 and 40 mg/kg. Weight loss occurred for 9,12, and 15 days at 60, 90. and 130 mg/kg, respectively. No clinicalsigns were observed below 26 mg/kg. Clinical signs observed at26 mg/kg and above included pallor, salivation, polyuria, andchewing-motions. Additional clinical signs observed at 187 mg/kgand above included belly-crawling, half-closed eyes,incoordination, ruffled fur, diarrhea, and emanciation. Increasedliver weights and increased liver/body weight ratios occurred at3.4 mg/kg and above,Reference: DuPont Co. (1968). Unpublished Data, Haskell Laboratory ReportNo. 129-68.

Type: Inhalation ALC
Species/strain: Male rats/Crl:CD®(SD)BR
Value: 590 mg/m’

Method: Male rats (6/group), 8 weeks od and weighing between 234 and298 g, were exposed via nose-only inhalation for a single, 4-hourperiod 10 a dust atmosphere of ammonium perfluorononanoate inair. Concentrations tested were 620, 910, 1600, and 4600mg/m’.Dust atmospheres were generated with a bin feeder regulated with avolumetric feed controller. The bin feeder metered test substanceinto a glass transfer tbe. Air introduced at the tube swept the testsubstance through a size-reducing cyclone and into the exposure.chamber. For the lowest exposure concentration, the atmospherewas generated by passing pressurized air through a glass generator.A flask at the botiom of the generator served as a dust reservoir. A
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eyelone elutriator was inserted above the reservoir. A motorizedstirring rod agitated dust in the generator. Air introduced at the.bottomofthe reservoir and at the cyclone elutriator swept dustparticles into the exposure chamber. The atmosphericconcentrations was determined at approximately 30 minuteintervals by drawing calibrated volumesof chamber atmospherethrough filters. The atmospheric concentration of particulate wasdetermined from the filer weight differential before and aftorsampling. Chamber temperature, relative humidity, and chamber©Xygen content were measured. Except during exposure, food andwater were availablead libitum. Body weights and clinical signswere recorded. Survivors were sacrificed 14 days later
To monitor the effectsofammonium perfluorononanoate on theiver, 2 groups of 10 rats, 8 weeks old and weighing between 237and 277 g, were exposed to 67 and 590 mg/m’,respectively,Two groups of 10 ats, § weeks old andweighing 231 and 367 g,Were exposed to air only. Each control group was exposedconcurrently with one of the test groups. Five rats/group weresacrificed 5 or 12 days after exposure for pathologic examination ofthe liver.

GLP: Yes
Test Substance: Ammonium perfluorononanoate, purity 3996Results: Chamber temperatures ranged between 23-27°C, relativehumidities ranged from 19-45%, and chamber oxygen contentswere 21%.

Oneofthe rats in the 590 mg/m” died on the 12 day ofexposure.Mortality ratios of 0/6, 46, 6/6, and 6/6 were observed in the 620,910, 1600, and 4600 mg/m’. Clinical signs observed during orimmediately post-exposure included red or brown facial discharge(67-1600 mg/m’) test substance on the head (620, 1600, and4600 mg/m’, labored breathing (4600 mg/m’), profuse clear nasaland oral discharges (4600 mg/m’), and diminished startleresponse.(4600 mg/m). No adverse clinical signs were observed in sessexposed to 67 mg/m” throughout the recovery period. Commonclinical signs at higher concentrations included hunched posture,ruffled or discolored fur, red or brown facial discharges, wet orstained perineum, pallor, lung noise or labored breathing, lethargy,limpness, and hair loss,

Rats exposed 0 67 mg/m’ lost 1-9%ofinitial body weight 1 daypost-exposure, followed by normal weight gain. At concentrationsgreater than 67 mg/m’, rats lost approximately 6-15% of initialbody weight 1 day post-exposure, and continued to lose weighteither throughout the recovery period or until they died. Most



surviving rats exposed to 590, 620, or 910 mg/m’ weighed only54-71% of inital body weight when they were sacrificed 12 dayspost-exposure or at the end of the recovery period.

Rats exposed to 67 mg/m” had significantly elevated mean liver
weights and liver-to-body weight ratios on the 5 and 12" days
afer exposure. Rats exposed to 590 mg/m’ had significantly
elevated liver-to-body weight ratios on the 12" day after exposure.Liver weights for these rats were not significantly different from
the controls on the 5™ day of recovery, and mean liver weights
were significantly depressed on the 12" day of recovery. However,these seemingly inconsistent changes were due to severe body
weight loss in rats exposed to 590 mg/m’. Gross pathologicexamination of rats exposed to 590 mg/m’ revealed discoloredlivers with prominent lobular patterns in 4/5 rats sacrificed on the
5" day of recovery, and similar gross liver lesions in 2/5 rats
sacrificed on the 12 day of recovery.

References: DuPont Co. (1985). Unpublished Data, Haskell Laboratory ReportNo. 293.85.

Kinney, L. A. etal. (1989). Food Chem. Toxicol. 27:465-468.
Repeat Dose Toxicity

Type: Repeated Dose Oral Toxicity Study
Species/Strain: ~~ Mice/Crl:CD®-1(ICR)BR
Sex/Number: Male and female/S/group
Exposure

Period: 14 days
Frequency of
Treatment: Ad libitum for 14 days
Exposure:

Levels: 0, 1,3, 10, 30, 100, 300, 1000, 3000, 10,000 mg/kgMethod: Male and female mice (5-6 weeks old) were fed diets containingammonium perfluorononanoate for 14 consecutive days.
Verification of the concentrationofthe test substance in theprepared diets were performed. Body weights and clinical signswere recorded throughout the test. After sacrifice, liver weightswere recorded. Body weights and liver weights were analyzed with‘appropriate statistical methods. Sacrifices occurred on test day 6 atconcentrations of 1000 ppm and greater, on test day 8 at
‘concentrations of 100 and 300 ppm, and on test day 14 for theremaining test groups.

GLP. No
Test Substance: Ammonium perfluorononanoate, purity 99%
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Results: Mortality ratios of 0/5, 0/5, 0/5, 3/5, and 1/5 were observed for the
male mice fed 100, 300, 1000, 3000, and 10,000 ppm, respectively.
Mortality ratios of 0/5, 3/5, 4/5, 5/5, and 3/5 were observed for the
female mice fed 100, 300, 1000, 3000, and 10,000 ppm,
respectively. Mice fed concentrations of 100 ppm or less exhibited
slight to severe sporadic weight loss. Mice fed concentrations of
300 ppm and higher exhibited severe weight loss, ruffled fur,
lethargy, low posture, and limpness.

Male and female mice fed diets of 3 ppm or higher had
significantly increased mean absolute and mean relative liver
weights. The mean relative liver weights of male mice fed the
1 ppm diet were also significantly heavier than the controls.
Comparisons of mean body and liver weights of mice fed diets
above 30 ppm were not possible because there were no concurrent
control groups.

Reference: DuPont Co. (1985). Unpublished Data, Haskell Laboratory Report
No. 401-85.
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