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May 18, 2000

MAIL

Dr. Charles Auer

Director
Chemical Control Division

Office Of Pollution Prevention And Toxics
United States Environmental Protection Agency

401 M Street, Southwest
Room 403 East Tower (Mail Code 7405)
Washington, D. C. 20460

Re: Information On Perfluorooctane
Sulfonates And Related Compounds

Dear Charlie:

Pursuant to our recent communications, 3M is enclosing additional
information on perfluorooctane sulfonates and related compounds. The enclosed
information supplements information submitted to you previously under cover of our
April 21,2000 and May 4, 2000 letters. Again, we are providing this information on a
Voluntary basis as partof our continuing discussions with EPA regarding
fluorochemistry. Please note that someofthis information qualifies as confidential
business information (CBI); we also have enclosed a sanitized version of CBI
documents.

The enclosed information covers perfluorooctane sulfonates and certain
related compounds listed in Table 1 of the document entitled: “Sulfonated
Perfluorochemicals In The Environment: Sources, Dispersion, Fate And Effects”, at 12
(March 1, 2000). Specifically, the information covers the following chemicals:

=» Perfluorooctane sulfonates, including CAS numbers 1763-23-1 (acid); 29081-56-
9 (ammonium salt); 70225-14-8 (DEA salt); 2795-39-3 (potassium-salt); 29457-
72-5 (lithium salt).

= Perfluorooctanesulfonyl fluoride
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= Perfluorooctanesulfonamide

= Perfluorooctane sulfonylamido (ethyl) acetate

=  Perfluorodecanesuifonate

= Perfluorohexane sulfonate

= N-ethyl perfluorooctanesufonamide

= N-methylperfluorooctanesulfonamide

= N-ethylperfiuorooctanesulfonamidoethanol

= N-methylperfiuorooctane sulfonamidoethanol

= N-ethylperfluorooctanestifonamidoethylacrylate

= N-ethylperfluorooctanestifonamidoethylacrylate

= N-ethylperfiuorooctanesulfonamidoethylmethacrylate

= N-methyl perfluorooctanesulfonamidoethyl acrylate

3M has provided you with information on perfluorooctane sulfonates
previously under coverof our April 21, 2000 and May 4, 2000 letters. We are enclosing
some additional information on perflucrooctane sulfonates located as part of our
continuing file search. For each of the foregoing related compounds, the enclosed
information includes the following:

= Copiesofpost-1976 studies and certain other information relating to the following
environmental science areas: (i) physical and chemical properties; (ii)
environmental fate and transport; (ii) environmental monitoring; and (iv)
ecotoxicity. For each study, 3M has prepared a summary in the HPV “robust
summary” format. 3M already has provided you with a general executive
‘summary addressing each of these areas under coverofour May 4, 2000 letter.

= Copies of post-1976 studies and certain other information relating to the following
health effects areas: (i) acute toxicity (ii) genotoxicity; ii) repeated-dose toxicity;
(iv) pharmacokinetics; (v) teratology, and (vi) medical surveillance and
epidemiology. 3M has included a detailed indexof this information subdivided by
each compound.
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= Listsofall studies in progress and planned studies, along with study protocols or
study plans, where available.

= Abibliography of pre-1876 studies subdivided by each compound.

= Abibliographyof acute toxicity studies subdivided by each compound, except
that we are providing copies of key acute studies (with reference to the HPV
guidance).

= Abibliography of published studies in 3M's possession.

= Anindex of studies in 3's possession believed to be in the FIFRA docket.
Please note that this index has been submitted as CBI. 3M already has provided
the Agency with a lst of all fluorochemical-related submissions made by 3M to
the TSCA Section 8(e) docket.

3M is continuing its file review and will supplement the enclosed
information as appropriate. As you review this information, we ask that you bear
several points in mind:

= The enclosed information spans several boxes. We have organized the
information in each box with labeled file folders and indices to aid EPA's review.
To ensure that you and your staff are able to access the most pertinent
information, we also are attaching to this letter the indices covering studies and
other information.

= Manyof the studies refer to the test substance only by a 3M product identification
number with a “T*, L" or “FC” prefix. Although analysis of the test substance has
been included, where available, itis often not possible to determine from the
study report tself the identity of the test substance. Thus, we have used the
index to provide this information based on 3M's historical records keyed to the
3M product number to determine the compositionofthe test substance and have
provided specific information on the index, such as percent composition, solvent
context, salt form and purity grade. Please note that the term on the index “wide
range refers to a lower purity gradeof the compound, and “narrow range” refers
to a higher purity grade. Finally, it should be recognized that product
formulations have evolved over the years, and thus, some of the test substances
do not constitute current products.

= We have included some additional studies on perfluorooctane sulfonates located
as part of our continuing file review. As we have discussed, we plan to provide
you with information on mixtures containing perfluorooctane sulfonates in the
near future. Please be advised, however, that we already have provided you
with studies and other information on aqueous andor solvent solutions of
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perflucrooctane sulfonates. As to the foregoing related compounds, the
enclosed information likewise includes studies and certain other documents on
both the compounds as well as on aqueous and/or solvent solutionsof these.
compounds. We are not providing to you today, however, information on other
types of mixtures containing these compounds and would like to discuss such
information with you.

= Consistent with the information previously provided on perfiuorooctane
sulfonates, 3M has not provided you with all analytical chemistry reports on these.
related compounds. Rather, we have enclosed certain analytical chemistry
reports which may prove useful to EPA in interpreting certain studies;
understanding the details of analytical chemistry methods; or verifying human
‘and biomonitoring data.

= We provided previously under coverofour April 28, 2000 letter to Oscar
Hernandez a “Use And Exposure Information Profile” or “UIP for
perfluorooctane sulfonates. Our present intention is to provide you with
completed UEIP forms for these related compounds early next week. 3M needs
additional time to clarify industrial hygiene and other release information to
ensure that the data is accurate and placed in appropriate context.

= The information on perfiuorooctane sulfonates sent under cover of our May 4,
2000 eter included documents relating to ongoing mechanistic research by Dr.
Ken Wallace of the University of Minnesota. Please note that this research also
encompasses these related compounds. In addition, Dr. Marion Andersof the
University of Rochester Medical Center is performing comparative metabolism
research relating to perfluorooctane sulfonates and these related chemicals;
there are not documents yet available relating to this research.
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3M looks forward to discussing the enclosed information with you and
other EPA staff. In the meantime, please do not hesitate to contact me withany
questions.

Very truly yours

Hillis QSfpr
William A. Weppner, Ph.D
Director of Environmental, Health, Safety
And Regulatory Affairs
Specialty Materials Markets
3M
Bldg 236-1B-10
3M Center
St. Paul, MN 55144
(651) 733-6374 (phone)
(651) 733-1958 (fax)
E-mail: waweppner@mmm.com

Enclosures
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Perfluorooctane sulfonylamido(ethyl)acetate = PFOSAA

Synonyms: FC-109, FC-100.X, FC-128, FC-
129, E2113, E2566.2, R1904
PhysicallChemical Properties

Taboratory or| ate TyeeAuthor | Completed
Environmental Fate and Transport
ite Taboratoryor| Date

‘Aunor | completed
[Tech Report Fataof Fuoromhermicas nF Ew Lab| 1276 | Rebust summary, Gehan[Envionmenta (sic) (Warburg respirometer method reportfor biodegradston of FC-128)

dota sheets
ee ____ _———— ———|

[Fish wopon
data sheets

[1—————[Ready bodegradabiiyofFC-108 X - BODICOD Pace ROUT summary, copy ofLaboratories. computer resus romMimaspols, WN arches

Summary Reports
ite Taboratory or TyeeAuthor ”

Ecotoxiciy Elements
ite Laboratory or| Completion TipeAuthor Date

Robust summary. copes of|Acute toxic of FC-128 to fathead minnow __| aM Env. Lab| starz data sheets
Robust summary, copies of|Acute toxicty of FG-12 to fathead minnow 6074 dala sheets
Robust summary. copies of|Acute toxicty of FG-128 to fathead minnow ansrr7 data sheets
Robust summary. comes of|Acute toxic of FC-127 to fathead minnow | 3M Env. Lab | 724781 data sheets[Toxicity of FC-127 to acivated sludge Robust summary, copies ofrespiration MEnv. Lab| artast data sheets
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Robust summary. memo[Ready Biodegradabiity: “Modified OECD RCC, ltingen, about study relabilty, finalScreening Test’ for Fiuorad FC-129 Switzeriand | 0/19/84 report
[Robust summary. copies of[Microbics Microtox Toxicity Test -FC-109-X | 3M Env. Lab| 10rtsie7 data shests[Activated Siudge Respiration Inhibition - FC-100] Rabust summary. copies ofx 3MEnv. Lab| 103087 data sheets

ABC
Laboratory, Robust summary, final|Acute Toxicity of E2566-2 to Daphnia magna_| Columbia, MO|_ 1/0/88 report

ABC
|Acute Toxicity of £2566-2 to Fathead Minnow | Laboratory, Robust summary, final(Pimephales promelas Columbia, MO| 1/12/88 report

Pace
Laboratories,

nc., [Robust summary, computer][Biodegradation (methylene blue active Minneapolis, report, copies of data[substance) MN 215089 sheets
ASC

Corporation, Robust summary, final|Acute Toxicity of R104 to Daphnia magna Duluth, MN_| 617197 report
ASCH

[Growth Inhibition of R1904 for Green Alga Corporation, Robust summary, finalSelenastrum capricomutum) Duluth MN_| eraser report
Asal

[Acute Toxicity of R1904 to Fathead Minnow | Corporation, Robust summary, final(Pimephales promelas Duluth, MN_| _er27787 report
ASCH

Corporation, Robust summary, copies off|Microbics Microtox Toxicity Test - FC-120 Duluth MN_| 7/9167 data sheets
ASclInhibition of R1904 for Activated Sludge Corporation, Robust summary, inalRespiration Duluth, MN_| 711017 report
ASCH

Corporation, Robust summary, final[R1904 BODReportfor3M Company Duluth, MN_ | _yuro7 report
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N-MeFOSE Alcohol

Synonyms: FM 3925, L4528, L-4309, PPA-791, PPA-
790 (Me Et FOSE mix) cc 796-10, FM 3974, cc 796-
3

Physical/Chemical Properties
Taboratory| Date. Type
or Author| Completed

[Robust summary. (ech report.
lexcerpt from Tech report -3MEnv. | 1/879, [Analytical Methodology and[Tech Report- Solubilty of FM 3925 Lab | 17179 |Support, 11770

Environmental Fato and Transport
[Tite Taboratory| Completion, Tye

or Author| pate

Tech Report - Biodegradation Studies on FM 3925, 118179, [Robust summary,2 technical[Tech Report-Chemical Oxygen DemandofFM 3925| 3M Env Lab| 1/8/78 [reportsTech Report- Distribution coefficient of FM 3525 in n-| 3M Env. [Robust summary, technical|Octanoiwater tab | 11079 |report

3MEnv. | 3/22/79, [Robust summary, critiquefrom[Tech Report- Adsorption of FM-3925 on Soil Lab | 519/93 |S Boyd (MSU). technical report
[Tech Report - Bioaccumulation of Fiuorochemicals in
[Tenn. River Fish, Tech. Report-Fluorochemicals in 5022179, [Robust summary, critique from[Tennessee River Fish, Ar No. 7238 -Determination of| 3M Env. | 12/28/79, |J.W. Gillett (Comey), 3[Fivorinated Alcohols in Fish Extracts Lab | 1023779 [technical reports
‘SummaryReports

Taboratory|Completion
orAuthor| pate

Moe—— ©11]
EcotoxicityElements
[Fite Taboratory|Completion TypeorAuthor | pate

[Robust summaries for fish and
3M Env. [daphnia, copies of data sheets,[Tech Report- Aquatic Toxicity Studies: FM 3925 Lab 1879 _ technical repo
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POSF
Synonyms: Fx8

Physicachamica Properties
Tovorstoryor | oweAuthor | completes

571184, [Robust summary. crique byWatersoubity estimate (screen) sMEny tab | 193 |E Tuckeribwarishests

Envicormental Fat and Transport
Taborstoryor |Gampietonier Date[Envronmertal AspectsPOSTSenv.Lab [rms| Teehmearrapon[Reseorsal of POSF envionment Fare | owenv. Lab |Tao| Technctrepor——]

Summary Ropors
Taborstoryor Comprar Toeber BateWore ———pepe

Ecotoxicty Elaments
ie Toborstoryor Campion Toveber Bate

RobGatsuadao6-nour Toy to FatheadMinow Mem tab | amma [shootsT-¥inute Exposure Actvaied Sludge ToxsTy Robust samira Ga[rest Men Lab | sits _[sneets
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Methyl FOSEA

PhysicaitchamicalProperties
Caboratoryor] ate ToveAuthor | completed[S037 Sabi ofMeFOSEA Tn Aqueous BursUsing Gas Chromatography with Atomic Emission Robust Summary andpetection 6/14/69 [Technical Report

Environmenta Fate and Transport
Taboratory of Louthar :[Determination of he Parton Cosfiaert(N- Robust Summary ard(Octanoi Water) of T-5969.4. sm Env tab| 19994 [Technical Report
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Ethyl FOSEA
Simonyms: FX.13 81226, 0:1
Erythema rere

To =et | commres
inryoseminsiontrys craricatpropatosat |Cp20ey van. dpen] 21450 | post summary. eer

Envtonmentat re ant Tape
Covey| Coma | aeFem Sedo TPTEOE LLfi
Craypg Robust uma, aleasy Soseradainy Testor 0-1 ma So
ant

csccumuaton suo Sample 0-1 wit Cap| Oh Rous summary, tal
——

aryor | Com =tr |
RobaTsicue toy of p13tonesmin | em tab | ari a
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Perfluorodecanesulfonate, Ammonium Salt (PFDS)
Synonyms: FC-120, FC-121, LR 42004

PhysicallChemical Properties
Taboratoryor] Bate Toe‘Author | completed[NoneAvarabepe]

Environments Fate and Transport
Taborstoryor] Bate

Author |Completed
Pace
incorporated,
Minneapois, [Robust summary, ab800/COD Testing Resuts Fe-120 un sum report
Pace
Laboratories,
inc,
Minneapois, [Robust summary, ab[BODICOD Testing Resuts Fo-121:x wn 1187 report

Summary Reports
Teborstoryor] Bate Toe‘Author | completed(oneavaible——

Ecotosicity Elements
aboratoryor] Completion Toveauthor| Date[Foxy of FC-T2TXto Wieroor Tn. Lab Robt sama, 65

summarysheet[Fowety oT FC-127XToscared sud Ew. (3b| T0307 | Robustsummary.iT
summary host

[Acute Toxicityof E2566-1toDaphniamagna(FC-121-X) ABC Robust summary, finalLaboratories, “oportColumbia,MO)
[Acie Toit of £26661 1 Fathead Minnow(imephales | ABC | W588 | Robust summary. exolromelas) Laboratories, romfina reportCalambi, MO)

Envirosyste
ms Division,
[Resource[Static Acute Toxicityof FG-120 to the Fathead Minnow, [Analysts Ic. Robust summary, final[Pimephales promeias Hampton, Ni ware, 102 [report
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Enviosyste
ms Division,
Resourcestatic Acute Toricty of FC-120 to the Daphid |anaists, nc Robust summary, final[Daphniamagna Hampton, Ni|_rev. 1952 report[OECD Activated STudge Respiration Tan Test Robust summary, Gata

Robust summary, dairobies Misrotox Test- F120 3 Env. Lab sheets
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Attachments to Letter to C. Auer dated May 18, 2000
Bibliography of Published Literature in 3M’s Possession

1. POSF - Perfluorooctanesulfonyl fluoride
No literature located.

2. FOSA - Perfluorooctanesulfonamide

Amendale, RF, J.T. Stewart, R. Manning, and B. Vitayavirasuk. Determination ofGX-071 andits major metabolite in rat blood by cold on-column injection capillary GC-ECD. Journal ofAgricultural and Food Chemistry 37 (1989) 1130-1135.
Cross, T.J., and R-G. Schnellmann. Mechanismof toxicityof a unique pesticide N-ethylperfluorooctane sulfonamide (NEPFOS), and its metabolite perfluorooctane sulfonamide(PFOS) to isolated rabbit renal cortical mitochondria (RCM). Toxicologist 9 (1989) 224.
Grossman, M.R. Tissue analysis ofafluorinated sulfonamide pesticide: An evaluation ofdistribution, elimination, and potentialfor bioaccumulation in orally exposed rats. MS Thesis,UniversityofGeorgia, Athens, 1990.
Lofgren, C.S., W.A. Banks, R.K. Vander Meer, and D.F. Williams. Residual toxicity of somefluoroaliphatic sulfones to the red imported fire ant, Solenopsis invicra (Hymenoptera,Formicidac). Florida Entomologist 72 (1989) 140-146
Manning, R.0,,J.V. Bruckner, M.E. Mispagel, and J.M. Bowen. Metabolism and disposition ofSulfluramid, a unique polyfluorinated insecticide, in the rat. Drug Metabolism and Disposition19.(1990) 205-211
Schnellmann, R.G., and R.O. Manning. Perfluorooctane sulfonamide: a structurally noveluncoupler of oxidative phosphorylation. Biochinica et Bicphysica Acta 1016 (1990) 344-348
Vander Meer, R-K., CS. Lofgren, and D.. Williams. Fluoroaliphatic sulfones: A new class ofdelayed-action insecticides for control of Solenopsis iniicta (Hymenoptera: Formicidae). Journalof Economic Entomology 78 (1985) 1190-1197.
Williams, D.F., C.S. Lofgren, and R-K. Vander Meer. The red imported fire ant, Solenopsisinvicta: control with luoroaliphatic sulfone bait toxicants. Journalof Agricultural Entomology 4(1987) 41-47.

3. PFOSAA - Perfluorooctane sulfonylamido (ethyl) acetate
No literature located.

4. PFDS - Perfluorodecanesulfonate
No literature located.

5. PFHS - Perfluorohexanesulfonate
No literature located.
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6. N-EFOSA — N-cthyl perfluorooctanesulfonamide
Appel, A.G,, and SF. Abd-Elghafar. Toxicity, sublethal effets, and performanceof Sulfluramidagainst the German cockroach (Dictyoptera: Blattellidae). Journalof Economic Entomology 83(1990) 1409-1414.
Appel, AG. Laboratory and field performanceofconsumer bait products for German cockroach(Dictyoptera: Blattellidac) control. Journal of Economic Entomology 83 (1990) 153-159.
Amendale, RF, IT. Stewart, R. Manning, and B. Vitayavirasuk. Determinationof GX-071 andits major metabolite in rat blood by cold on-column injection capillary GC-ECD. Journal ofAgricultural and Food Chemistry 37 (1989) 1130-1135.
Cross, T.J., and R-G. Schnellmann. Mechanismof toxicity ofa unique pesticide N-ethylperfluorooctane sulfonamide (NEPFOS), and its metabolite perfluorooctane sulfonamide(PFOS) to isolated rabbit renal cortical mitochondria (RCM). Toxicologist 9 (1989) 224.
Forschler, B.T., and Evans, G.M. Perimeter treatment strategy using containerized to manageArgentine ants, Linepithema humile (Mayr) (Hymenoptera: Formicidae) (abstract). J. Entomol.Sei. 29 (1994) 264-267.
Grossman, M.R., Mispagel, MLE, and Bowen, J.M. Distribution and tissue elimination in ratsduring and after prolonged dietary exposure to a highly fluorinated sulfonamide pesticide.Journalof Agric. Food Chem. 40 (1992) 2505-2509.
Grossman, MR. Tissue analysis ofafluorinated sulfonamide pesticide: An evaluation ofdistribution, elimination, and potentialfor bioaccumulation in orally exposed rats. MS Thesis,University of Georgia, Athens, 1990.
Lofgren, C.S., W.A. Banks, RK. Vander Meer, and D.F. Williams. Residual toxicity of somefluoroaliphatic sulfones to the red imported fire ant, Solenopsis invicra (Hymenoptera,Formicidac). Florida Entomologist 72 (1989) 140-146.
Manning, R.O,, J.V. Bruckner, M.E. Mispagel, and JM. Bowen. Metabolism and disposition ofSulfluramid, a uniquepolyfluorinated insecticide, in the rat. Drug Metabolism and Disposition19.(1990) 205-211
Nabbefeld, DJ. An Investigationofthe EffectsofFluorochemicals on Liver Fatty Acid-BindingProtein. A thesis submitted to the Graduate Schoolofthe UniversityofMinnesota, April 1998,
Reid, B.L., G.W. Bennett, and S.J. Barcay. Topical and oral toxicity of Sulfluramid, a delayed-action insecticide, against the German cockroach (Dictyoptera: Blattllidac). Journal ofEconomic Entomology83 (1990) 148-152.
Schal, C. Sulfluramid resistance and vapor toxicity in field-collected German cockroaches(Dictyoptera: Blattellidae) (abstract). J. Medical Entomology 29(2) (1992) 207-215.
Schnellmann, R.G., and R.0. Manning. Perfluorooctane sulfonamide: a structurally noveluncouplerof oxidative phosphorylation. Biochimica et Bicphysica Acta 1016 (1990) 344-348
Schnellmann, R-G. The cellular effects ofa unique pesticide Sulfluramid (N-ethylperfluorooctane sulfonamide) on rabbit renal proximal tubules. Toxicology in Vitro 4 (1990)71-74.
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Smith, LM, Appel, AG. Toxicity, repellence, and effectsof starvation compared among browncockroaches (Dictyoptera: Blattidac) (abstract). J. Econ. Entomol. 89(2) (1996) 402-410.
Stump, DG; Nemec, MD; Holson, IF; Piccarillo, VJ; Mares, JT. Studyof the Effects ofSulfuramid on Pre- and Post natal Development, Maturation and Fertility in the RabbitToxicology (1997) 357.
Su, N-Y., and RH. Scheffrahn. Laboratory evaluationof two slow-acting toxicants againstFormosan and castem subterranean termites. Journalof Economic Entomology 84 (1991) 170-175.
Su, N--Y., and RH. Scheffrahn. Toxicity and lethal timeof N-cthylperfluorooctanesulfonamideagainst (wo subterranean termite species Isoptera Rhinotermitidac. Florida Entomologist TL(1988) 73-78,
Su, N-Y., Tokoro, M., and R H. Scheffrahn. Estimating oral toxicityof slow-acting toxicantsagainst sublertanean termites (Isoptera Rhinotermitidac) (abstract). J. Economic Entomology 87(1994) 398-401.
U.S. EPA OfficeofPesticides and Toxic Substances. Pesticide fact sheet number 205.Sulfluramid. Washington, DC 1989.
United States Air Force, Tyndal AFB, Florida. Environmentally Acceptable Live Fire TrainingFacility. 5 pages.
Vander Meer, R-K., C.S. Lofgren, and DF. Williams. ControlofSolenopsis invicta withdelayed-action fluorinated toxicants. Pesticide Science 17 (1986) 449-455.
Vander Meer, R-K., CS. Lofgren, and DF. Williams. Fluoroaliphatic sulfones: A new class ofdelayed-action insecticides for control ofSolenopsis iniicta (Hymenoptera: Formicidae). Journalof Economic Entomology78 (1985) 1190-1197.
‘Williams, D.F., C.S. Lofgren, and R-K. Vander Meer. The red imported fire ant, Solenopsisinvicta: control with fluoroaliphatic sulfone bait toxicants. JournalofAgricultural Entomology 4(1987) 41-47.

7. N-MeFOSA — N-methyl perfluorooctanesulfonamide
No literature located.

8. N-EtFOSE alcohol - N-ethyl perfluorooctane sulfonamidoethanol
Nabbefeld, DJ. An Investigation ofthe Effects of Fluorochemicals on Liver Fatty Acid-BindingProtein. A thesis submitted to the Graduate School ofthe University ofMinnesota, April 1998.
9. N-MeFOSE alcohol - N-methyl perfluorooctane sulfonamidocthanol
No literature located.
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10. N-EtFOSEA ~ N-ethyl perfluorooctane sulfonamidoethyl acrylate
No literature located.

11. N-EtFOSEMA ~ N-ethylperfluorooctane sulfonamidoethyl methacrylate
No literature located.

12. N-McFOSEA ~ N-methylperfluorooctane sulfonamidoethyl acrylate
Lawson, R.G, Jurs, P.C. Cluster analysisofacrylates to guide sampling for toxicity testing(abstract). J. Chem. Inf. Comput. Sei. 30 (1990) 137-144.
Lawson, RG, Jurs, P.C. Cluster analysisofacrylates to guide sampling for toxicity testing(erratum). J. Chem. Inf. Comput. Sci. 31 (1991) 361.
13. PFOS~ Additional references on Perfluorooctane sulfonate
PFOS
Schnellmann, R-G. The cellular effects of unique pesticide Sulfluramid (N-sthylperfluorooctane sulfonamide) on rabbit renal proximal tubules. Toxicology in Vitro 4 (1990)71-74,
PFOSH
Derbel, M., Hosokawa, M., Satoh, T. Differences in the inductionofcarbosylesterase RLA in ratliver microsomes by various perfluorinated fatty acids, metabolically inert derivativesof fattyacids (abstract). Biological & Pharmaceutical Bulletin 19(5) (1996) 765-767.
Haughom, B., and O. Spydevold. The Mechanism Underlying the Hypolipemic Effect ofPerfluorooctanoic Acid (PFOA), Perfluorooctane Sulphonic Acid (PFOSA) and Clofibric Acid.Biochim. Biophys. Acta. 1128[1] (1992) 65.72.
Henwood, S.M., McKee-Pesik, P., Costello, A.C. Osimitz, T.G. Developmental toxicity studywith lithium perfluorooctane sulfonate in rabbits (sbstrac). Teratology 49(5) (1994) 395.
Costello, A.C., Henwood, $.M., Osimitz, T.G. Developmental toxicity study with lithiumperfluorooctane sulfonate in rabbits (abstract). Toxicologist 14(1) (1994) 161
Hato, M., and Shinoda, K. Solubility and critical micelle concentrationsoffluorinatedsurfactants in water (abstract). Nippon Kagaku Zasshi 91(1) (1970) 27-31.
He, M., and Fu, X. Kinetics and linear free energy relationshipof superacid POSA(perfluorooctane sulfonic acid) catalyzed esterification (abstract). Wii Huaxue Xiebao 6(6)(1990) 739-742.
Hosokawa, M., and T. Satoh. Differences in the inductionofcarboxylesterase isozymes in ratlivermicrosomes by perfluorinated fatty acids. Xenobiorica 23 (1993) 1125-1133,
Ikeda, T., K. Fukuda, 1. Mori, M. Enomoto, T. Komai, and T. Suga. Inductionofcytochrome P-450 and peroxisome proliferation in ra liver by perfluorinated octane sulphonic acid (PFOS),
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Peraxisomes in Biology and Medicine. H.D. Fahimi and H. Sies, Eds., Berlin: Springer-Verlag,1987, 304-308.
Kozuka, H. Yamada, J, Horie, S., Watanabe, T., Suga, T., Ikeda, T. Characteristicsofinductionofperoxisomal fatty acid oxidation-related enzymes in ra liver by drugs relationships betweenstructure and inducing activity (abstract). Biochem. Pharmacol. 41(4) (1991) 617.623,
Lyon, P.A., Tomer, K.B., Gross, M.L. Fast atom bombardment and tandem mass spectrometryfor characterizing fluoroalkanesulfonates. Anal. Chem. S7(14) (1985) 2984-2989.
Remde, A., and Debus, R. Biodegradability of fluorinated surfactants under acrobic andanaerobic conditions (abstract). Chemosphere 32(8) (1996) 1563-1574.
Sohlenius-, A.K., AM. Eriksson, C. Hogstrom, M. Kimland, JW. Depierre. Perfluorooctanesulfonic acid is a potent inducerofperoxisomal fatty acid B-oxidation and other activities known10 be affected by peroxisome proliferators in mouse liver. Pharmacology and Toricology 72(1993) 90.

PFOS.K salt

Brown, R.B. The Treatment and Disposalof Aqueous Film Forming Foam. Masters Thesis inPublic Health Engineering, University of New South Wales, Australia, 1986,
Cavalli, L., A. Gellera, and A. Landone. Las removal and biodegradation in a wastewatertreatment plant. Environmental Toxicology and Chemistry 12 (1993) 1777-1788,
Chan, DB. and ESK. Chian. Economicsofmembrane treatmentofwastewaters containingfirefighting foam. Environmental Progress § No. 2, May 1986, 104-109.
Chan, DB. Disposal of wastewater containing aqueous film forming foam (AFFF). TM No. M-3478-06, Civil Engineering Laboratory, Naval Construction Battalion Center, Port Hueneme,Calif. 93043, April 1978, 19 pes.
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