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Studies and Other Information on Certain

Perfluorooctane Sulfonate-Related Compounds

12. N-MeFOSEA | N-methylperfluorooctane
sulfonamidoethyl acrylate

Genotoxicity

1) Evaluationof the Mutagenic ActivityofT-5869 in the Ames Salmonella/Microsome
Test (with independent repeat), NOTOX, Project No. 115965, 3M Reference No. T-
5869.1 (FMZ-3559, Lot 2408, wide-range), April 20, 1994

2) Evaluationofthe Ability ofT-5869 to Induce Chromosome Aberrations in Cultured
Human Lymphocytes (with independent repeat), NOTOX, Project No. 115943, 3M
Reference No. T-5869.2 (FMZ-3559, Lot 2408, wide-range), June 5, 1994

3) Evaluationof the Mutagenic Activity ofT-5869 in an In Vitro Mammalian Cell Gene
Mutation Test with L5178Y Mouse LymphomaCells (with independent repeat),
NOTOX, Project No. 115954, 3M Reference No. T-5869.3 (FMZ-3559, Lot 2408,
wide-range), April 20, 1994
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REPORT

EVALUATION OF THE MUTAGENIC ACTIVITY OF
T5869

IH THE AMES SALMONELLA/WICROSONE TEST
(WITH INDEPENDENT REPEAT)

NOTOX Project 115565
NOTOK Substance 36196
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sTaTevenT oF ue coveLIRICE

-nnn

VOTO 5.4. *s-Hertogenbosch, TheHether ands

The study described fn this report vas conducted 1compl ance with the mostToten eben of"
The OECD Principles of Goad Laboratory Practice
rien are essentially in conforatty with:
The United States Food and Orug Adwinistration. Tite 21 Code of FederalRoatan bare?
The United States enyironmental Protection Agency (FIFRA). Title 40 Code ofFederer neputations pore 60:
The United States Environmental Protection Agency (TSCA). Title 40 Code ofFecerat Retains pars oop:
¥ith the exception that the stability of the test substance fn the vehicle fsror:

stu otrector Tog. £.3. van de vaart

em

Date: Yr
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QUALITY ASSURANCE STATEMENT
_———

NOTOX B.V., ’s-Hertogenbosch, The Netherlands.

Study procedures were subject to periodic inspections and general non study
specific processes were also inspected at periodic intervals.

This report was audited by the NOTOX Quality Assurance Unit and the methodsand results accurately reflect the raw data.

DATES OF QAU_INSPECTIONS/ REPORTING DATES.
AUDITS

24-01-1994 24-01-1994
26-01-1994 26-01-1994

15-03-1994 15-03-1994

Quality Assurance Manager C.J. Mitchell B.Sc.

Date:20 ~L- At
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REPORT APPROVAL
_——m

STUDY DIRECTOR: Ing. E.3. van de aart

Y=

vate: sp/ou 9

MANAGEMENT: Or. IC. EnningsTechnical Direator

vate: 20] ou liggu

— 605585



T-5869 NOTOX Project 115965  —

PREFACE
_—
Sponsor 3M Belgiun - Chemical EBC

Canadastraat 11
8-2070 ZWIINDRECHT
Belgiun

Study Monitor Mr. R.H. Cox
Testing Facility NOTOX B.V.

Hanbakenwetering 3
5231 DD ’s-Hertogenbosch
The Netherlands

Study Director Ing. E.3. van de Waart
Technical Coordinator G. van Cort.
Study Plan Start: January 25, 1994

Completed : February 04, 1994

TEST SUBSTANCE
_—
Identification T-5869

Description Crean solid
Batch 2408
Purity 95%
Specific Gravity 15
Instructions for
test substance storage At room temperature fn the dark
Stability under storage

conditions, Stable
Expiry date January 01, 1996
Stable for at least
4 hours in vehicle Oimethylsulphoxide: not indicated

VEHICLE
-_—
The test substance was suspended in dimethylsulphoxide of spectroscopicquality (Merck). Test substance concentrations were prepared directlyprior to use.
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cutoELINES
emt———eemm——
The study procedures described in this report were based on the folloringSuidet ings.
- Organisation for Econosfc Co-operation and Development (OECD), OECOGuidelines for Testing of Chemicals, Guideline no. 471: -GenstisToricoTogy: Salsonella typhimuriun Reverse Mutation Assay. (adoptedJ re—- Eulopean Econostc Community (EEC), Directive 92/69/EEC. Amex V of theEEC Directive 67/S48/EEC, Part 61 Hothods Tor the Deteratmamion obToxicity: B.14: “Other Effects-Hutagenicity: Selaonedia.tyahisur em -Reverse utation Assay". EEC Publication no. L305 TedvsEes Drmesber,1552):

ARCHIVING
er———err ——

NOTOX 8.1. wi11 archive the following data for at Teast 10 years:Protocai, report, test. article reference samp snd ran uth.

oaaerIve

Purpose of the stusy
The obective of this study yas to evaluate the test substance for its ability£0 induce reverse mutations in a gens of histidine-requiring saronsiistyshinuriun bacterial strains to produce histidine. independentSEraTns ofRSe RTTS-organyons. Tne assay. bes. bondurtes nthe shoo: amy Sonepresence of a Retabotic systea (S9-m1x).
Justification for selection of the test systen
The Anes test has been shown to be a rapid and Inexpensive indicator for theautagenic activity of a ¥ide range of chemical Compounds:The bacterial strains employed were capable of Getbcting both frameshift andBase-pair substitution autagens.
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MATERIALS AND METHODS

TEST SYSTEM
_—_—
Test System Salmonella typhinuriua bacteria

Rationale Recognized by the international guidelines as therecomnended test system (e.g. EPA, OECD, EEC).
Source Or. Bruce N. Anes, University of California atBerkeley, U.S.A. (TAL535, TAI537 and TAS8; 1587and TAL00; 1993)

The characteristics of the individual strains were as follows:
strain Histidine mutation Mutation type
TAL537 hisc3076 FraneshiftTASB Ris03052/R-factor* FraneshiftTALS35 hisGi6 Base-pair substitutionsTAI00 RISG46/R-factor® Base-pair substitutions*: R-factor = plasaid pKMIOL (increases error-prone ONA repair)
Each tester strain contained the following additional mutations:
Ifa : deep rough (defective 1ipopolysaccharide cellcoat)gal © mutation in the galactose metabolismET Rikation in nitrate redatess
Blo : defective biotin synthesis
Vrs: Joss of the excision repair syste (deletion of the ultraviolet.repair 8 gene)

Stock cultures of the four strains were stored in liquid nitrogen(-196°C). Strains were regularly checked to confira their histidine-requireaent, crystal violet sensitivity, ampicillin resistance (TAS andTAL00), UV-sensitivity and the nuaber of spontaneous revertants.

CELL CULTURE
——————————————————————————
Preparation of
bacterial cultures Samples of frozen stock cultures of bacteriawere transferred into enriched nutrient broth- (0x01d no. 2) and incubated in a shaking bath(37°C, 150 spa), until the cultures reached an© 0.0. Of 0.4 at 700 nm (10 cells/ml). Freshly

grown cultures of each strain ere used for atest.
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Agar plates Agar plates (s 9 ca) contained 25 a1 glucoseagar Rediun. Glucose agar meaiun contained perTiters "18 g purified agar (0xo1a, code. 130) inVoge Bonner Mediu E (1), 10° locos. 0055g biotin and 0.6 mg histidine.(%) Vogel, 0.0. ana gamer, oH. 1956,Acetylorn]thinase of Escherichia cot: partialpurification and somepropsries.3. Hor.Chen. 218, 97-106.

Top agar Voge? Bonner Nedtus € containing 0.6X (w/v)purified agar vas heated to dissotve the agar.Samples of 3 a top agar were transterred neo10°81 Glass tubes with neta) caps. Top agartubes Vere autoctaved for 20 Bin at 1300L,
Environmental conditions A11 incubations were carried out in the darkat 37°C. The temperature was soni tored cut ngthe exper nent.

REFERENCE SuasTAICES-
Negative control:TRVehTeTeaf the test article.

Positive controls:
Vithout metabolic activation (-s9-1x):StrainSnetertto CEL opiate sotventTAH  sodiunazide (sw) (Fluka) Tog SaneTASS Saminoacridine (946) © 4g sane{aanssen nimi)THs Gaunonyeine (OW) (Stgsa) fou saneTAI methyTasthanssuironate. 55) 0 ug ow(Merck)

¥ith metabolic activation (9-10):Sram etertI attopiate solventTADS,TAISH7  2-aninoanthracene (24%) 5 wg ouowe,
THi0O  2-astnoanthracene (284) osu owo(sigs)

Solverits for reference substancesSaline +prysToTogtaalsaTine. (Weattal Pharea Ned. 8.1.)DMSO =Gizethy sulphoxide of spectroscopic quality” (Hare).

“pages- 005589



T5869 NOTOX Project 115965 -

METABOLIC ACTIVATION SYSTEM
rrm———————————————————————

Preparation of 59-homogenate:
Rat Mver microsomal enzymes were routinely prepared from adult male Wistaror Sprague Dawley rats, which were obtained From BRL, Svitserlnd.
The anteals were housed at NOTOX in a spectal room under standardTaboratary conditions, as described in the SOPs. The rats were injectedintrapertoneally with a solution (20% w/v) Of Arociar 1354 (500. majig bodyWEIGNt) in Corn o11. Five days Tater, they were ki11ed by decapitebions(they were dened access to food for at Teast 12 hours precedingsacrifice). The 1ivers of the rats were removed asepticriy. and washed inc01d (0°C) stertie 0.1 H sodfun phosphate buffer (ph 7.4) eontaining o1 mtNa-EDTA. Subsequentiy the livers were minced in a blendar and homogenisedin’3 volumes of phosphate buffer ith a Potter homogenizer. The hosamresvas centrifuged for 15 Ain at 5000 g. The supernatant. (65) was. traneiornce: into sterile ampules, which vere stored in T1auid nitrogen ( 296ecy

Preparation of s9-ntx:
S9-nix was prepared immediately before use and kept on ice during the test.$9-aix contained per 10 m1: 30ng NADP and 15.2 H) glocose-6-phocphace in5.5 ul aqua bidest; 2 ul 0.5 H sodium phosphate buffer pH 7.4; 3 oh 0.08HEC, solution; 1 m1 0.33 KCI solution, and 0.5 a1 59. The aboveso1ufions were nixed and F11ter (0.22 yaj-stariijzed (apart. foo the 59-fraction, which as added afterfiiter sterilization of the S9-nixcomponents).

EXPERIMENTAL PROCEDURE
ee rr———————————————

Selection of dose levels
Selection of an adequate range of doses was based on a preliminary testwith strain TAL0D, both with and without S5-mix. Eight concentrations weretested in triplicate (this prelininary test was reported as a part of tneFirst experfaent of the autagenesis assay). The highest concentration oftest article used in the subsequent mutagenesis assay was 5 mg/piate.

“pages 005590
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Direct plate incorporation assay *:
Five different doses (with approximately half-log steps) of the testsubstance were tested in triplicate in cach strain. The test substance wastested both with and without $9-aix in each strain, in two independentexperiments. Top agar in top agar tubes was melted and heated to 45°C. Thefollowing solutions were sugcessively added to 3 m1 top agar: 0.1 ml offresh bacterial culture (109 cells/ml) of one of the tester strains, 0.1 m1of a dilution of the test substance fn ONSD, and either 0.5 m1 S9-mix (incase of activation assays) or 0.5 m1 0.1 H phosphate buffer (in case ofnon-activation assays). The ingredients were mixed on a Vortex and thecontent of the top agar tube was poured onto a selective agar plate. Aftersolidification of the top agar, the plates were turned and incubated in thedark at 37°C for 48 h. After this period revertant (histidine independent)colonies were counted.
*) Anes, B.N., WcCann, J. and Yamasaki, E., 1975, Methods for detectingcarcinogens and nutagens with the Salsonella/sanaltan microsonemutagenicity test, Mutation Res., 31, 347-364.*) Maron, D.H. and Anes, B.N., 1983, Revised methods for tne Salmonellanutagénicity test, Mutation Res.. 113, 173-215.Erratus, 1963, Mutation Res., 113, 533.

Colony counting
The revertant colonfes (histidine independent) were counted automaticallyWith an Artek model 880 colony counter or manually, if less than 40colonies per plate were present. Plates with sufficient test articleprecipitate to interfere with autorated colony counting were countedmanually.

ACCEPTABILITY OF ASSAY

An Anes test is considered acceptable if it meets the following criteria:a) The negative control data (nusber of spontaneous revertants per plate)should reasonably be within the laboratory background histor ical rangefor each tester strain.
b) The positive control cheaicals should produce responses in all testerstrains which also reasonably are within the laboratory historicalrange documented for each positive control substance.Furthernore, the mean plate count should be at least two times theconcurrent. vehicle control group mean.
©) The selected dose range should include a clearly toxic concentration asdemonstrated by the preliminary test with strain TAL0O or should extendto 5 ng/plate.

© page 10 - 005591
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DATA EVALUATION AND STATISTICAL PROCEDURES
-_—
No formal hypothesis testing was done.A test substance is considered negative (not mutagenic) in the Ames testir:
a) The total number of revertants in any tester strain at any concentrationis not greater than two times the solvent control value, with or¥ithout metabolic activation.
b) The negative response should be reproducible in at least oneindependently repeated experiment.
A test substance is considered positive (utagenic)in the Ames test if:a) It induces at least a 2-fold, dose related increase fn the number ofrevertants with respect to the number induced by the solvent control inany of the tester strains, either with or without metabolic activation.However, any mean plate count of less than 20 is considered to be notsignificant. If the test substance showed in the first test only apositive response at one or two concentrations, the assay was repeated¥ith doses just below and exceeding those showing positive effects inthe first test.
b) The positive response should be reproducible in at Teast oneindependently repeated exper iment.
The preceding criteria were not absolute and other modifying factors mightenter into the Final evaluation decision.

- page 11 -
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ResuLTS

TOKICITY OF THE TEST SUBSTANCE
ee——————————————

The survival of the TALOD culture was deternined by comparing the nusberof colonies on the plates containing the test substance vith those. on tneSolvent contro places:Both In the absence and presence of S3-aix the survival of strain TAI0Ovas not. reduced Up to and Including test substance. contentratians of S000ug/plate (Table 1). Based on these cata, the test. substance was. ected up£5 2nd including a concentration of 5003 u/plate Ih the sssemce andpresence of $3-31x.

THE AMES SALMONELLA/MICROSONE PLATE TEST
ems——————————————
Tables 1 and 2 shaw the results of the Satsonella/aicrosone plate testwith 7.3865. Al bacterial strains showed negative redpenass. over neentire dose range of the test substance, ic. no dose.rerated. two-fold,Sncrease. in the number of revertants in’ tuo. independentsy repéatagexperiments. The negative and strain-speci?ic positive canteen vajues vere¥ithin aur laboratory bickground historical ranges. Indicating that inefest Conditions were optinal and that the metabolic activation systenFanctioned properly:

concLuston
- nnn

Based on the results of this study it fs concluded that the test substance15 10t mutagenic. in the Anes SaTaunella/aicrosone assay.
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TABLE 1 MUTAGENIC RESPONSE OF T-5869 IN THE AMES SALMONELLA/MICROSOME PLATETEST!

Experinent1

ee————————————————
Dose Mean nuaber of revertant (Hist) colonfes/(ug/prate) 3 replicate plates (+ 5.0.) with differentStrains of S.typhisuriun

TASS TASS Tass A100eeet——————————————————
Without §9-mix

3 136 + 1410 10:233 2:5100 6:4 5:2 16.3 10:2333 7:3 5i2 13i1 12:61000 5:3 8:3 1i3 dia300 84 6:5 19:6 13:105000 5:1 7:4 18:4 1m:
Solvent control! 7:2 6:3 w.e2 13:1Positive control 265112 359229 621330 1372329

¥ith 59-ntx
3 1s 910 133 + 1233 186s 2100 5:1 5.2 1.5 1835333 8:1 6x4 21:2 15:81000 8:2 7:2 16:5 18:53300 9:2 6:3 16:5 1505185000 5:1 541 16:2 13:10

Solvent contro1t 8:3 7.1 16.2 10.nPositive control 240: 8 507418 441138 601s 31

10.1 m ouso
* Test, substance precipitated slightly on the plates

- page 13 - 005594
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TABLE 2 MUTAGENIC RESPONSE OF T-5869 IN THE AMES SALMONELLA/MICROSOME PLATETEST.

Experinent 2

Dose Mean nunber of revertant (His*) colonies’
(ug/plate) 3 replicate plates (x 5.0.) with different

Strains of S.typhisuriua

TALSIS  TAIS37 TASS TAL00

100 Bs 4 13:5 1943 11:20
333 5:1 9s 1 18:4 159: 4

1000 10: 4 8:3 220s2 153s14
33300 10% 4 10: 2 295 7 168417
5000 8:2 10:3 29:3 129% 9

solvent control: 6:2 7+3 21:2 1604 8
Positive control 274 +28 577 +89 643 +58 1143438

With $9-mix
100 741 9:2 2:4 136413
333 12:5 5:4 25:3 128i

1000 9:4 7:2 26:2 134: 7
33300 8:3 5:3 26:5 136114
50002 751 7:3 Bel 17:5

solvent control: 742 8:4 25.3 19:8
Positive control 218434 665.8 253+ 7 490 $100

0.1m 0MSO
® Test substance precipitated slightly on the plates

© page 14 - 005595
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APPENDIX 1

Evidence of test article precipitate on the plates 1s recorded by addition ofthe following precipitation code.
PRECIPITATION cove
ee eer—————————————

oefinition characteristics
eer——————————————————
Slight precipitate Distinguished by noticeable precipitate on the plate.However, the precipitate docs not. Influence sutoratedcounting of the pate.Moderate precipitate Distinguished by a marked amount of precipitate on theplate, requiring the plate to be hand countes:Heavy Precipitate  Distinguianed by a large saount of precipttets an thePlate, making the required hand count g1PFIeeTe.eeeer————————re—

005596- page 15 -
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APPENDIX 2Individual plate counts; (following pages)
strain TassExperiaent 1

vITHOUT 59-400
pate 12 3 wm wm

ooseug/prate)
100 nas 6s53 00s 3 IE100 a i 3 5135350: P72 siiSao LE HH

Solvent control 8 sg 7.2Positive sontro1 726 mae ii
VITH 9m

Mate 12 3 mew ow
beseGuarpiate)
10 5 0s 6 51533 ios 7 si100 FI HE300 soa og si30000 Sus sit

solvent contrat sous 5.Positive control 312 us a0} 8
Test substance precipitated stiantly on the ates

RE 005597
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strain TA1537
Experinent 1

WITHOUT $9-MIX
plate 1 2 3 MEAN SD

Dose(ug/plate)
100 6 5 3 5a 2333 5 47 5:21000 7 5 1 8:33330: 2 3 3 6:55000+ ous 7%

Solvent control 4 6 9 6 + 3Positive control 326 370 380 359 329

WITH $9-MIX
plate 12 3 MEAN SD

Dose(ug/plate)
100 5 4 7 5.2333 9 2 6 6x41000 705 9 7:233304 37 8 65350004 5 6 5 5:1

Solvent control 8 6 6 7s 1Positive control 486 513 521 507 +18
* Test substance precipitated slightly on the pates

©05598- page 17-
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strain To8
Experiment 1

WITHOUT $9-MIX
plate 1 2 3 MEAN SD

Dose(ug/plate)

100 7B 12 6: 3333 B12 13 Bol1000 uu on 4s 3
33304 26 16 15 vie
5000+ 5 16 2 Bs 4

Solvent control 18 19 15 oe 2Positive control 637 586 639 61 + 30

WITH $9-MIX
plate 1.2 3 MEAN SD

Dose(ug/plate)
100 u o2 1 18. 5
333 20 26 20 2a: 2

1000 22 1 1 6: 5
3330: 2 17 1 6: 35
50008 8 16 15 6: 2

Solvent control 7 13 1 16: 2Positive control 485 419 420 a1: 38
+ Test substance precipitated slightly on the plates

005599
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strain A100
Exper inent 1

WITHOUT $9-MIX

plate 1 2 3 MEAN SD

Dose(ug/plate)

3 123 138 151 136 +14
10 10 138 102 uo 2
33 21127 wr 22:5

100 21 BL 167 10 24
333 16 15 136 2:6

1000 162 122 132 139 sa
33304 133 153 14 #3 +10
5000+ 138 133 128 83:5

Solvent control 150 168 170 163 211
Positive control 1383 1339 1395 1372 1 29

WITH $9-MIX

plate 1 2 3 MEAN SD

Dose(ug/plate)

3 0 127 124 130 + 9
10 120 183 135 33 212
33 137 138 13 36 + 2
100 13 122 us us + 5
333 138 141 126 10:8

1000 142 150 151 us is
3330: 135 162 153 150 114
50000 129 128 185 13¢ 110

Solvent control 162 182 166 70 +11
Positive control 637 586 581 01 131

+ Test substance precipitated slightly on the plates
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strain TA1535
Experinent 2

WITHOUT $9-MIX
plate 1 2 3 MEAN SD

Dose(ug/plate)
100 Bs 6 8+ a333 6 6 4 5411000 7 15 8 0:433304 5 13 1 0:450008 6 8 10 8:2

Solvent control 8 4 7 6 + 2Positive control 29% 283 22 274 +28

WITH $9-MIX
plate 1 2. 3 MEAN SD

Dose (ug/plate)
100 8 8 & 741333 9 10 18 2:51000 ETT 9 ia33304 0 5 1 8:35000: 8 5 7 751

Solvent control 9 5 8 742Positive control 185 217 253 218 +34
* Test substance precipitated slightly on the plates

005601
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strain Th1537
Experiment 2

WITHOUT $9-MIX
pate 1 2 3 ean so

Dose(ug/plate)
100 BU os 13s3 8 8 10 ER1000 s 2 71 8:333304 sz 9 0:25000 8 13 8 0:3

Solvent control 5s us 7.3Positive control 679 516 53 577 Les

WITH $9-MIX
pate 1 2. 3 ean so

Dose(ug/plate)
100 us 7 9.2333 0 2 3 5:41000 8 9 3 7:233304 3 03 8 5:350000 78s 7:3

Solvent control 3 un 10 8s 4Positive control 5 760 551 665 = 86
+ Test substance precipitated Tightly on the plates
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strain TseExperinent 2

WITHOUT 9-1
pate 1 2 3 wean so

Dose(ug/plate)

100 8 2 2 9.3353 1 2 1 FE1000 18 2B 0:23350: 3 anon BiS00: 3%» 3:3
solvent control 2 19 a 2.2; Positive control 6 sob eat ens isi

wT 9.x
pate 1 2 3 )

Dose(ug/plate)
100 vn 2 2 44333 2 3 oa =i1000 mo» om % : 233%: 2 2% isEs 2 aoa FE

Sotvent control nw 2 2 2 3Positive control 0 26 4 239 17
Test substance precipitated sTightly an the prates

page 22 - 605603



T-5869 NOTOX Project 115965 -

strain TAL00
Experiment 2

WITHOUT $9-MIX

plate 1 2 3 MEAN SD
Dose(ug/plate)

100 165 194 155 mos 2
333 160 155 163 59 + 4
1000 152 168 140 53: 1
33300 160 157 188 68 + 17
50004 139 121 127 29: 9

solvent control 155 156 170 160 + 8
Positive control 1024 1118 1286 1143 3 38

WITH $9-MIX

plate 1 2 3 MEAN SD
Dose(ug/plate)

100 125 132 151 136 + 13
333 11 129 114 128: 14

1000 11 138 128 Bs L 7
33304 ue 1s 143 136 + 14
50000 1 1:2 137 Bs

Solvent control 138 18 132 139 + 8
Positive control 392 591 488 490 + 100

+ Test substance precipitated slightly on the plates
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