
AR236 - 3308

490



ARA36 - 3308
Duran 13202

TRADE SECRET

Study Title

TEST GUIDELINES: OECD Guideline 111

AUTHOR: Bogdan Szostek, Ph.D.

STUDY COMPLETED ON: November 24, 2003

PERFORMING LABORATORY: E.L du Pont de Nemours and Company
Haskell Laboratory for Health and Environmental Sciences
Elkton Road, P.O. Box 50

~~ Newark, Delaware 19714-0050

LABORATORY PROJECT ID: DuPont-13202

Wonk Request Nuver:(ES

service Cove Novae: [Sl]

(aTSCACE!
a posse—- ——

Tew



‘GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

‘This study was conducted in compliance with U.S. EPA TSCA (40 CERpart 792) Good
Laboratory Practice Standards, which are consistent with the ‘OECD Principles of Good “ee

Laboratory Practice (as revised in 1997) publishedin ENV/MC/CHEM(98)17 and MAFF Japan

Godd Laboratory Practice Standards (59 NohSan Number 3850.

The test substance wach: ized by the sponsor prior to the initiation of his study, except
the percent content of ‘The analysisofpercent content of the test substance

was completed after this study completion. Although the characterization was not performed
under Good Laboratory Practice Standards, the characterization was donebyan ISO 9000

certified laboratory, and the accuracy ofthe data is considered sufficient for the purposes of this
study.
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QUALITY ASSURANCE STATEMENT

Haskell Sample Number(s):

ax ac
DatesofInspections:

Protocol: July 25, 2003

Conduct: August 1, 2003

Records, Reports: September 30, 2003; October 1-36, 2003

Dates Findings Reported to:

— Study Director: October 15, 2003; November 20, 2003

Management: ~ October 15, 2003; November 20, 2003

Reported by: Stabs.
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CERTIFICATION

‘We, the undersigned, declare that this report provides an accurate evaluationofdata obtained
from this study.
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STUDY INFORMATION

Substance Tested:—
Synonyms/Codes: « H-25707

Sumiter's Noto Nontrt: (SRNR)
Haskell Number: 25707

Pusity: 100% Fluorinated polymer

Physical Characteristics: Off-white solid

Stability: The test substance appeared to be stable under the
conditionsof the study; no evidenceofinstability was
observed.

Sponsor: E.L du Pont de Nemours and Company
Wilmington, Delaware 19898
USA.

StudyInitiated/Completed: June 6, 2003/(see report cover page)

Experimental Start/Completion: June 9, 2003 / September 15, 2003
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STUDY PERSONNEL

Study Director: Bogdan Szostek, Ph.D.
Primary Technician: Keith B. Prickett, B.S.

Management: S. Mark Kennedy, Ph.D.

Analytical Associate: Keith B. Prickett, B.S.
Analytical Chemist: Bogdan Szostek, Ph.D.

Management: S. Mark Kennedy, Ph.D.

‘Toxicology Report Preparation: Lisa G. Burchfield, A.A.
Management: Nancy S. Selzer, M.S.
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SUMMARY

The hydrolytic stabilityo——
was tested buffered aquedus squtionsat pH 4.0, 18, 9.0 at 50°C and pH 12 £0 37°C for 1thdays.Th — demonstrated to be hydrolytically stable under these testcudiione The stability was demonstrated by the comparison ofthe percent esoverics of—Day0 and Diy 5 amples and ants ofomensShape for Day > samples. The average percent recoveries for the Day 0 and Day 5, pit | 2replicate samples are 101 = 1.2% and 101 = 1.0%, respectively, The average percent recivericsfor the Day0 and Day 5, pH 4.0 replicate samples arc 100.= 0.5% and 97 = 2.19% respectively.The average percent recoveries fo the Day 0 and Day S, pH 7.0 replicate samples are101% 1.3% and 100 = 0.8%, respectively. The average percent recoveries fo the Day 0 andDay 5, pH 9.0 replicate samples are 100. 1.0% and 104 = 2.8%, respectively. The difomance inpercent recoveries for Day O and Day S samples did not reach the critical lovel of 10% thaywould indicate the hydrolysis ofag tet substance for anyofte investigated test conditions.The observed increase of tion i approximately two orders ofmagnitudelower than the concentration of pected if 10%ofthe test substance hydrolyzed. Inaddition, the measured consgpiratiops of L)indicatedag creaseof re between Day 0 and Day 5. The incazgse ofI

material present in the test substance.~
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INTRODUCTION

Tamesuas mesg ie by asi oSEENCO —— PH 12,80. 7.0, and 0.0 Gueous baler soluID“The study was conducted ing to the protocol:
[whichwaspatterned after the ’D Guideline 111. Additic ly,the concenirationofthe as monitored to investigate i-released from the test substance during the test.

STUDY DESIGN

A preliminary test was performed on the est substance at 50 0.1°C at cachofthe pH 40, 7.0,9.0and at 37 £0.1°C for pH 1.2. If less than 10%of the test substance hydrolysis is observedafter 5 days, the test substance was considered hydrolytically stable and no additional testing wasperformed. In addition tofhe test ubstance determination during the preliminary test, thesamples were analyzed for

The study design complies with the following test guidelines: OECD Guideline 111%with theexception that the OECD Guideline 111 requires that the amountofthe test substance used is the—- smallerof 0.0) M orhalf the saturation concentration in water. The testsubstance GREERcR— insoluble in water and the analytical method does not allow detectionofthetest substance at trace levels. Therefore, the study was conducted with an excess ofundissolvedtest substance,

MATERIALS AND METHODS

A Materials
1 ‘Test Substance

NameComposion:CAS NaeTet Sbstace Chemi b)
Haskell mamber zo
‘The test substance was characterized to determine thi Jeontent, 9% fluorine, and polymerhuracterization parameters: Min (number average), MW (wei average, Ms omens cosPDI polydispersity index) with the following rset
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~~ Fluorine (w/w): 38.8%

2. Preparationof buffer solutions

The Allowing ‘buffer solutions were prepared as described in the Annex to OECD
guideline 111%,

‘The 0.2 M potassium chloride (KCI) was prepared by dissolving 3.73 gofKCl (purity 99.0%,Sigma) in 250mLofwater. The 0.2 M hydrochloric acid (HCI) was prepared by diluting 1.838gof hydrochloric acid (36.5-38%, Sigma) in 250 mL water. The PH 1.2 buffer solution wasprepared by placing 125 mL of 0.2 M KCl and 161.3 mL ofa 0.2 M HCl solution into a 500-mLflaskandbringing the flask to volume with water. “The pHofthe buffer was adjusted to 1.2 with‘hydrochloric acid.

The 0.1 M solutionofpotassium ‘hydrogen phthalate was prepared by dissolving 10.21 gof~~ potassium hydrogen phthalate (purity 99+%, Sigma) in 500 mLofwater. The pH 4 buffersolution was prepared by placing 2 mL ofa 0.1 M sodium ‘hydroxide solution and 250 mL ofa0.1 M potassium ‘hydrogen phthalate solution into a 500-mL flask and bringing the flask tovolume with water. The PHofthe buffer was adjusted to 4.0 with hydrochloric acid.

The 0.1 M solutionofpotassium phosphate waspreparedbydissolving. 6.81 gofpotassium -phosphate, monobasic (KHoPOy, purity 99.5%, Sigma) in 500 mLofwater. ‘The pH 7 buffersolution was prepared by placing 148mL of a 0.1 M sodium hydroxide solution and 250 mL. ofthe 0.1 M potassium phosphate solution into a 500-mL flask and ‘bringing theflaskto volumewith water. The pHofthe buffer was adjusted to 7.0with sodium hydroxide.
d pH:

The 0.1 M boric acid (HBO) solution in 0.1 M potassium chloride (KC) was preparedbydissolving 3.73 g ofKCI (purity 99.0%, Sigma) and 3.09 8 ofH3BO; (purity 99.5%, Sigma) in500 mLofwater. The,pH 9 buffer solution was prepared by placing 250 mL ofa0.1 M H;BO;solution in 0.1 M KCl and 106.5 mL ofa0.1 M sodium hydroxide solution into a 500-mL flaskand bringing the flask to volume with water. The pHofthe buffer was adjusted 0.9.0. withsig
‘Water used for buffer preparation was obtained from a Barnstead NANOpure® Diamond‘waterPe purification system. The water resistivity is >18.2 megaohmeem . All buffer solutions were



— sterilized prior to use by fering through Coming Steiization iter systems with 0.22 ymcellulose acetate filters. The buffer solutions were storeda room temperate
3. Equipment

pit Meer Orion Model 2504Water Ba Water bts Lain Fore Reciprocating Wate Bats Stake, Motel 4682Indodiove AMSCO Model 3035tomatic Petes: Research Pro 100,100,500; EppendottBalan MerAE 100Sonictor Branson Mode! 1210r Branson Model 5200Contig: Sorvall RTTVarin Mullah vorteses, WRGlos Vis 10 mL borsilcai crim op glass viss (pelo) with 20 mm Tbsep andsmiFl Th vil, fo, and spi wes sutocaved 21°C or 3pmoe

B. Methods
1 Preliminary test

‘The preliminary test was performed. — 50°C at eachofthe pH 4.0, 7.0,9:0 and at 37°C for pH 1.2. The same sample preparation provedure angseudy desi osfollowed for each ofthe pH level tested. Approximately 100 mgor ——was ieighed into eachofsixteen 10-mL autoclaved glass vials nd 3 mi ofprop Lulysolution was added. The vials were crimp capped with the bottomof the septa covered win.autoclaved aluminum foil. Eightofthe vials were processed for analysis as th Day 0 sampThe remaining cight samples were wrapped with th aluminum fil, submerged in the wate bt,and shaken a 100 pm in the water bat for five days at th appropiate emperaure. Bight valecontaining only 3 mLof appropriate buffer were prepared ( serve s the blanks. For tthe.wereusedas the Day 0 blanks and the other four were wrapped in aluminum fo and popes inthe water bath to be the Day 5 pls. Addidonally, six vial containing 3 mLgf appropriuitrs spiedRc on Thenialswere crimp capped withthebottomofthe septuat covered wilh autoclaved alot fo. Threeofthe vials were useda the quality contol (QC) samples roi on Day. Theother three vials were rapped in aluminum fol and placed in the gatebh ogether with eatofthe test substance vials. These served a role ofQC sampleslyon Days.Fourof the Day0 orfrfthe Dey 5 vialagpd two blanc vials wer prockbed for to phmeasurement and of etermination. The other fougof the Day. 0 orDay 5 vials, two blank vials, an C vials were processed foroRdetermination.
2 pH measurement and temperature.

The pH was measured on Day0andDay$ in the vials containing the buffer and the testbanc ht wre degre fro —— The viesuncapped, the pH electrode was produced tobe vials and U2 pH reading was recused, Thesevile wre esrcs FoRRs Temr Th
~ Company Sanilized. Doss no contin TSGA GBI
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~~ bath was monitored daily. The water bath temperature readings from the automatic temperature

control were checked and recorded in the study recordsdaily.

3 Analysisoftest substance

After the pH measurement, 0.3 mL ofdilutec ras addedto each vial, the vials were recapped, vortexed for ten minutes, and centifuged for Hiteenmij 3200 pm. dditionofthe phosphate fluorosurfactant is necessary for wetting of—facilitates the pelletingofthe material at the bottomofthe vialafter centrifugation. After centrifugation the vials were uncapped and the supernatant wasdiscarded using 2 manual pipetter. The remaining solid material was dissolved by adding 10 mLoftetrahydrofuran (THF) and sonication for 30 minutes. Approximately, 1 mLofthe THFsolution was placed in a glass LC vial and subjected to LC-GPC analysis. The blank sampleswere subjected to the same procedure except the pH measurement
The stogi olutionoro— made by dissolving 0.15 oi(g—-— 10mL of THF. Thirty minutes of sgnication were requirgg to completely dissolvethe test substance. Calibration standards forsa— 1 were made bypropriate dilution of hestock. The calibration Standards ranged from 3000 0 15000 mg/Ldb Fresh calibration standards were prepared fo cach instance ofances,inear regression of the peak height vs. standard concentration ‘was used to establish thecalibration curves.

—_ Instrumentationandconditions:
1c Syste Agent HP 1100 with Agent Reactive Index Detector (RID)Column: Siyrgel HR 4, 7.3mx 300 mm, WatersLC Salven: Tetahydrofurin (TH)Fiow Rae 1 mminColumn Temperature: 40°CRI Detector Tempera: 35°CDua Calcio 15minInfection Volume: Sout

Samples designatedos‘were processed by injecting 6 mL acetonitrile throughthe vial septum using a glass syMage. Neither Day Qnor Day S samples were uncapped before
were vortexed for 1S minutes on a mulftube vortexér. Subsequently, the vials were uncappedand 1 mLofthe extract was transferred toa glgss LCal, spiked with internal standard,crimpcapped, and subjected to LC/MS analysisf=

as usedthe analytical standard
was usel as the internal standard. Stock solutions (1000 mg ofhe analytical standard and the internal standard were prepared in methanol and were spe]—_ refrigerated. The calibration standards were prepared fresh for each calibration in 30/50%

Gompany Sanitzed. Doss nt sontsin TSCA CB
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_ asgecetonitril. The calibration standards were made inthe range fogs to2520 no fiA constant concentration ofinternal standard was used: 520 Thecalifiation curves were contracted usingth ratio githe peak area for ions m/zgio ofpeak area or ions monitored fo ind the concentrations of
Instrumentation and conditions:

HPLC nsrament: Model 2795, WatersMS lasers 20, Micromass
LC Parameters:
Column: Luna 34 C18 2),20mm x 2mmMobile Phas Aer

B methanol
Gradiar“Time (min a ww Flow (mlinin)o 30 70 02s1 30 7 02s2 0 100 035s 0 100 0386 30 ™ 038§ H o alsColumn Tempera: 30°CInjection Volume: 04Column Sieh: 2and6min

— MSParamIonization mode: Electrospray, negative ionsCapillary voltage: 25%
Con votage: ov
Source Temperatures: 120°C
Desolvaion Temperature: 300°CDuta Acquisition Fancin: £2 TBA: SIRof 463, 509, 523; 04 minD-82 TBA: SIRof465, 514, 528 mz; 06 min

o* These ons repose deprotonsed lecular on—formate si —nr — orm SOTfm econ reeyofscctate andlor format in he system inating fom oer methods at reron te sys and oe tseComponent in he mobile pha

5. Calculations

The follgying calculations were used to determine(pe nominal concentrationsf—Si1-4). For example, if 0.1009 gof ras Weighed into thevial andSbbsequently dissolved in 10 mLofTHF dMing sample processin®, this would representthe nominal concentration of 100.9 mg/0.01 L=10,090 mg/L. The percent recovery is calculatedby dividing the measured concentration by the nominal concentration, times 100%,
The expected (nominal) concentragon o in the spiked samples was calculated asfollgys: the 45 uL of 1020m pikeTpresenis 4.5 Lx 1020 ng/pL= 4590 nll. «3 Tota volume of extract is 9 mL: 3ML.of buffer and 6 mL ofacetonitel. The expecttd

Company Saniized. Doss not contain TSCA CB
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~ ‘nominal concentration o the extract is: 4590 ng/9 mL=510 ng/mL. The percentrecovery is calculated by dviding®the measured concentration by the nominal concentration,times 100%.

‘The gipected concentrationodpm.the acetonitrile extract if 10%ofthydtoliged can be estimated in the following way. Ten percentof 100ig of
presents 10 mg. Taking into account that the test jtance contailf 38.8%fluorine and aSsuming that all fluorine is. present in the formofbounc hydrolysis ofthe 40 mgofthe test substance wgyld release: 10 mg x 0.38%/(324 “/mmol64.1 mg/mmole)=S5.56 ol This emougg o ould be contained in9 mLs ofextract. Therefore, expected concentration of ould be: 5.56 mg/0.009 L=618 mg/L.

The contains residug) raw aeexpected, maximumconcentration of ferived from mtin the éXtract, assuming complete‘extraction, is: 100 mgof (0016%/100)/0.009 L= 1.78 mg/L
(1780 pg/L).

Company Sanitize—~
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RESULTS AND DISCUSSION

‘Tables 1-4 present the results for measured concentrations<— percentrecoveries obiained for Day0 and Day $ replicate samples for pH 12, 4.0, 1.0,0 0 fuspectively.The average percent recoveries for the Day 0 and Day 5, pH 1.2 replicate Samples are101 1.2% and 101% 1.0%, respectively. The average percent recoveries or the Day 0 andDay 5, pH 4.0 replicate samples are 100 = 0.5% and 97 + 2.1%, respectively. The averagepercent recoveries for the Day0 and Day5, pH 7.0 replicate samples are 101 = 1.39% and100 0.8%, respectively. The average percent recoveries for the Day 0 and Day 5, pH 9.0replicate samples are 100 + 1.0% and 104% 2.5%, respectively. The relative difference betweenthe Day $ andDay 0 concentrations ofthetest substance was lags than 10% for anyof theinvestigated pHs. This indicates that th s hydrolytically stable atinvestigated pHs. Figures | to 4 compare the LC chromatograitf of four replicates of Day 5samples with the chromatogramsof two calibration standards for pH 1.2, 4.0, 7.0, 9.0,respectively. The shapeofthe chromatogggphic pea, eluting frogg 7 to 11 minutes, is indicativeofthe moleculgg weight distributionor ——)‘The hydrolysis ofLs result in change ofthe obscgyed peak shape. Comparison of the peakhap ofthe Rhy made calibration sanded-—-.he Day 3 samplesindicates that no evident changeofthe peak shapeTor Days samples WS obseryed for anyoftheinvestigated pHs. This further supports the conclusion.—stability. Figure $ presents the LC chromatogramsof the Day 5 blank samples 10 pH 1.2, 4.0,~ 7.0, 20d 9.0.

‘Additional evidence supporting the hycrolyge stabilityo bederivedfrom the measured tration “gal 7: ydrolygs of ould
Based on the charcterization data, the teg substance containsiit‘Assuming that the buffer extracts al th ing the timeof hydrolytic stabilityexperiment, the expected concentration Of the processed extract (3 mL buffer and6mL acetonitrile) vouldpe 1.78 mg/L (see B.5 Calfulations). Similarly, ghe expectedconcentration ig.the extract,if 10% of vas hydrolyzed, is,618 mg/L (sce B.5 Calcuitions). Tables 5-8 pres™ the measured concefrationsiy.the extracts for Day 0 and Day 5 replicate samples for pH 1.2, 4.0, 7.0, 9.0, respectively. Thedata shows a significant jgprease, onceniration in the Day $ samples, when theaverage concentration o or Day 0%ind Day $ samples are compared. JHowever, theconcentrations reach only some ofthe expected leveloffully extracte 1780 ug/L) andthese are approximately two ordersofmagnitude lower than the goncelngations Zxpected when10%ofthe test substance would hydrolyze. The increaseofth cenigationdbgtveenthgDay Qand Day 5 samples is simply a resultof extraction of1 on
athe hydrolygic stailty experimenta elevated temperature G0°C or 37°C). Thepercent recovery resultsoo5-8) support the validityofthmeasurement in the Day 0ana Day samples for all investigated pHs. The Day 5 saflepercent recovery results demonstrate that no significant loss ri from the testsystem during the hydrolytic stability experiment. Figure 6 shows representative calibration

~ CompanySatized. Docs notcontain TSCA CB)



—
— curve obtained t@RLY Figures 7.9 show chromatograms ofliorsion standard,Day 0, pH 4.0 test ample, and Day 0, pH 4.0 blank sample, espocively

‘Table 9 summarizes the water bath temperature data for pH 1.2, 4.0, 7.0, and 9.0. In allcases,the water bath temperature was maintained tthe specified level with deviation not excending£0.1°C.

‘Table 10 summarizes resultsofthe PH measurements for Day 0 and Day5 samples for pH 1.2,4.0,7.0, and 9.0. The measured pH for Day0 and Day 5 replicate samples for all ofthevestigated pHs was a th specified nominal level with the deviations not exceeding « 0.1

CONCLUSIONS

‘The hydrolytic stability of %
was testedin buffered aqueous sglutions at PH40, 7, 9.0 at 50°C and pH 1.2 at 37°C for Tedays. The demonstrated be hydrolytically stable under these testconditions.” Thestabilityaf the vas demonstrated by the comparison ofthe percent recoveries of rDay 0and Day 5 samples and analysis ofchromatographic peak shape for Day 5 samples. The diffrence in percent recoveries or Day0and Day 5 samples did not reach the critical levelof 10% that would indicate the hydrolysis ofthe test substance for any of the investigated test conditigns. In gddition, the measuredconcentrations of ted an frerease or nent between Day 0~ and Day5.Theincgease Of th oncenirationcanbe accougtedforby the presence ofthe residu: Jn the test substancE. The increase of entratign isapproximately two ordersof magnitude lower than the concentra ire poe if10%ofthe test substance hydrolyzed.

RECORDS AND SAMPLE STORAGE

Specimens (if applicable, raw dta, and the final report will be retained at Haskell Laboratory,Newark, Delaware, or at Iron Mountain Records Management, Wilmington, Delaware.

REFERENCES
1. Organisation for Economic Cooperation and Development (OECD). May 12, 1981. OECDGuidelines for Testing of Chemicals, Hydrolysis as a Function ofpH, QECD GuidelineNoi.
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~~ Table I: Analytical results for aqueous stability of H1.2,37°C,Days 0 (10-Sep-2003) and 5 (15-Sep-2003)
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~~ Table 2: Analytical results for aqueous stability of H4.0, 50°C,Days 0 (28-Aug-2003) and § (02-Sep-2003
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— Table 3: Analytical results for aqueous stability offZonyl® 8300-82sotadfpn 7.0,50°C,Days 0 (28-Aug-2003) and 5 (02-Sep-2003);
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NN— ...~~ Tabled: Analytical results for aqueous stability of pH 9.0, 50°C,Days 0 (03-Sep-2003) and 5 08-Sep-2003)"
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—~ Table 5: Measured concentrations—PH 1.2, 37°C, Days 0 (10-Sep-2003)
and 5 (15-Sep-2003).
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Ite.
—~ Table 6: Measured concentrations—PH 4.0, 50°C, Days 0 (28-Aug-2003)na 03-Sep-2003.
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oy Table 7: Measured concentrations of PH 7.0, 50°C, Days 0 (28-Aug-2003)
and 5 (02-Sep-2003).

Lo [| Emel|my|| Em) | me
rrr
[oeTov1]
[re fos
[oT1 |
FeoT 1]
rrr 1
Trew m1—
ee[5|

rrrT
[oo ode 0| 5% Tw|
[ro Toleal 0Tw ||

11 1[1
TTaw |
LTSaimin| 20

—~ [ TTT

SeTw
[oessw
[ose|
rrr rT
CTew

toi |20]
1TT

[ooTefen T=Tw|
[ro lsTea 0Tw|o
[lsfel TwTwTw]
rrr
TTeww]
CT1seioem |5
+ QC1,0C2nd Qe feycechEy Te Ama

_ com Stottnn



~ Table 8: Measured concentrationso(Morpi 5.0, 50°C, Days 0 (03-Sep-2003)and 5 (08-Sep-2003).
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Dupe
Pe. Table9: Dailytemperature readingsoftheshaking water bath.
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~~ Table 10: pH measurements for Day0 and Day 5.
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—_ Figure: LC chromatograms of four Day 5, pH12 te samples (A), 7500 mg/L (B),and 15000 mg/L (C) calibration sonar
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Figure 2: LC chromatograms of fourDay5, pH 4.0 replicate samples (A), 7500 mg/L (B),and 15000 mg/L (C) calibration standardsG—
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~~ Figure 3: LC chromatogramsoffour Day 5, pH 7.0 rej ite samples (A), 7500 mg/L (B),and 15000 mg/L (C) calibration standards—
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~ Figure 4; LC chromatograms of four Day 5, pH 9.0 replicate samples (4), 7500 mg/L (B),and 15000 mg/L. (C) calibration standards tin—|
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—_~ Figure 5: Representative LC chromatograms of blank samples for Day 5, pH 1.2, 4.0,Toma 50.
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DuPont 13202
™ Figure 6: Representative calibration curve or
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Figure 7: Representativg chromafograms of 25.5 v7 A vrson standard—_ and 520 py internal standard.
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—~ Figure$: Representative shromagggrams for Day 0, pH 4.0 hydralytic stability sample
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Figure 9: Representative chromatograms for Day 0, pH 4.0 blank sample.
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