
DuPont EMSE Report No. 92:02

Study Tide

AQUEOUS STABILITY OF 8-2 TELOMER B ALCOHOL AS A
FUNCTION OF PH

Test Guideline
OECD (1981) Hydrolysis as Futon of i. OECD Guideline for the Testing ofChenicals Method 111, adopted 12-May-1981
Author
Wiliam R_ Bert, Ph.
Study Completion Date. g
27March2003 3= 23
Test Facilites ® 3g
EL du Pontde Nemours and Company 3 85Cen Resaeh& Development 88Corporate Canefo Engineering Resarch ©
Environmental and Microbiological Sciences &Engineering. 3Glasgow uikding 300, 7.0. Box 6101
Newark, DE 197144101 USA
ad
EL duPont de Nemours and CompanyHaskell Laboratory for Health and Environmental SconcesNewark DE 19714 USA

Sponsor
Telomens Research Program
The Rand Corporation1200 South Hayes SetAvlingon, VA 22202 USA
EMSE Study / Project Number
TO06 4842

Report Number
EMSER 9202

Teme Farent
000033



DuPont EMSE Report No. 92-02

PAGE RESERVED FOR SPECIFIC COUNTRY REQUIREMENTS

went
000058



DuPont EMSE Report No. 92-02

‘CERTIFICATION OF AUTHENTICITY

AQUEOUS STABILITY OF 8-2 TELOMER B ALCOHOL AS A FUNCTION OF PH

We tho ieigut esr ot egodsl prt vs gators ane at
Supervision, and that this report provides an accurate recordof the procedures and results.

Report by:

eo gs

approved:
! om A7-MARS023

He com aeen

Seiron

Betent Comps

mnscars progTo

000039



DuPont EMSE Report No. 92-02

TABLE OF CONTENTS

Page Reservedfor Specific COUNTY REQUITCTINI..........vovorcvsnonsnenccnn 2
CertificationOf AUHERNCHY crc r————
TableofContes...... A m—; A
10 SUMMA crc I — —
2.0 General SKY INOMIHONvrs —
3.0 Materials and Methods... sm” ——

3.1 Test Guidelines... ——————
32 TESUSYSEM.c.oro sns—— wanmm————_

32.1 Chemical SYStEM cer r——
322 Test System ———————— ——

33 Test Conduct. — ws— 10
330 Buffer Soluions........... s—; son—— 10
332 PreliminaryTest.. s—; nm nll
333 Aqueous Stability ofan Unstable SUbSIANCE.........ccc.. wmmnesndl

3.4 Parameters ODSErVed uv r————.
34.1 ADalySis OF TeSt SSIES... msl
3.42 Analytical MethodsforTest Substance and Proucts...........coovvvrcecl

3.5. Statistical ATRIYSSvores 13
3.6 Protocol Deviations... smssss—————————}

40 Results and Discussion... s—— smmmn—_g
50 Conclusions... ———— wes—; —
6.0 REICDHIONOFRECON vrs 15
7.0 Disposal of Test SUBSACE .......... srrr————_5
Le —————————— s— 15
Tables
Table 1 Concentrationof8-2 TBA at pH 1.2 at 37°C and at pH 4, 7, and 9 at S0°C after0

04SDAYS. rrr ssmism—— — 16
‘Table2pHofBuffer Solutions Containing 8-2 TBA at Days 0.and S.....ccccccrrerevvcenc1T
‘Table 3 Daily Temperature Readingsof Shaking Water Bath for Aqueous Stability of

8-2 TBA Conducted at pH 1.2...... —— mnt
Table 4 Daily Temperature Readings of Shaking Water Bath for Aqueous Stability of

8-2TBA ConductedatpH 4..... omy weammmsisndd
Table 5 Daily Temperature Readings of Shaking Water Bath for Aqueous Stability of

8:2 TBA Conducted at pH 710d 9 ssn)
‘Table 6 Steriliy of Test Solutions at Day $ in Sterile Trypticase Soy Broth (TSB)

Medium sm— rssimem— mmnmionll]

T0106 4842 — Page4of31

000040



_—_— DuPomEMSEReportNe.9202

Appendix A
‘Table A-1 Analytical Results of the Aqueous Stability of 8-2 TBA, pH 1.2, 37°C, Days 0
(21-Aug-2002)and5(26-AUE-2002)......c.c.c.c. asl

Table A-2 Analytical Resultsofthe Aqueous Stability of 8-2 TBA, pH 4.0, 50°C, Days 0
(24-Jul-2002) and 5 (29-Jul-2002)....... ror mats 23

‘Table A-3 Analytical Resultsofthe Aqueous Stabilityof 8-2 TBA, pH 7.0, 50°C, Days 0
(21-Aug-2002) and 5 (26-Aug-2002)... mms

‘Table A-4 Analytical Resultsof the Aqueous Stabilityof8-2 TBA, pH 9.0, 50°C, Days 0
(21-Aug-2002)and § (26-Aug-2002)......... m——— stl

Appendix B
Table B-1 Analytical Resultsofthe Aqueous Stabilityof 8-2 TBA for Pilot Experiment

‘Conducted at pH 4 and Room Temperature, Day 0only (16-Jul-2002)t. —
Table B-2 Analytical Resultsof the Aqueous Stability of 8-2 TBA, pH 1.2, 50°C, Days 0

(31-01-2002) and 5 (5-AU-2002)t .... erimiip—"rl3
Table B-3 Analytical Results of the Aqueous Stability of 8-2 TBA, pH 7.0, 50°C, Days0

(31-01-2002) and 5 (5-AUE-2002)1 oe aml
‘Table B-4 Analytical Resultsofthe Aqueous Stability of 8-2 TBA, pH 9.0, 50°C, Days 0
(31-Jul-2002)and5(5-AUE-2002) crc sen— smi

AppendixC
AppendixCCertificateofTest SubSIance ARIYSi................ wns

T0106 4842 — Fage 5 0131

000041



DuPont EMSE Report No. 92-02

AQUEOUS STABILITY OF 8-2 TELOMER B ALCOHOL AS A
FUNCTION OF PH

Author
WilliamR. Berti, Ph.D.

1.0 Summary

Test System:
‘The aqueous stabilityofthe test substance 8-2 Telomer BAlcohol (ic., 8-2 TBA) in sterile
‘aqueous solutions buffered at pH 1.2, 4.0, 7.0, and 9.0 was determined. Test systems
consistedof the test substance in aqueous buffered solutions in sterilized containers. The test
system was incubated in the dark at S0°C at pH 4, 7, and 9-andat 37°C at pH 1.2. An
unstable test substance is indicated by a 10% or greater loss of fest substance within 5 days.

Findings:
The test substance,8 -2 TBA,is stable under the conditions of the test at pH 4, 7, and9a 50°C
and pH 12a 37°C.

Conclusions:
“The time in which 50% of the test substance will transform is estimated as greater than one.
year: t, >1 year,

20 GENERAL STUDY INFORMATION

Study Objectives
“This test generates essential environmental fate information relevant o the persistenceofthe
test substance. The aqueous stabilityof asubstance (c.g., hydrolytic stability)isone of the
‘most common reactions controlling abiotic degradation and is therefore oneof the main
potential degradation pathsof substances in the environment. A procedure to determine.
aqueous stability rates also is important in indicating whether other testing should be
performed on aparent substanceoron ts aqueous stability products. Aqueous stability
behavior needs to be examined at pH values nomally found in the environment (pH 4 109) at
environmentally relevant temperatures (1010 60°C). I is also sometimes desirable to
determine aqueous stability ofa test substance at physiologically relevant pH and
temperatures, such as pH 1.2 and 37°C, respectively.
‘Specific objectives include:

1. To determine fa compound is stable in an aqueous environment,
2. To providea material mass balance that accounts for greater then 90% of the initially

applied test substance.
3. For unstable compounds:

2. To determine the aqueous stability rateofthe test substance in sterile buffer solutions
atpH 4,7, and 9 between 1010 60°C and at pH 1.2 and 37°C,

T0106/4842 — TT Pageoral
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b. To identify and follow the formation and decline of th aqueous stability product(s)of the test substanceifformed,
&. To determinea first-order aqueous stability ate constant and half ofthe estsubstance Gf rate consant and hal life of major aqueous stability productscannotbedetermined,thenaaqueous stability study with th aqucos stability product(s) willbeconducted exactly as the parent study).

Test System Justification
“The test system i oulined by OECD Guideline 11 andwas requested by the sponsor.

Study Personnel
EL du Pont de Nemours and Company

+ Central Rescarch and Development ~Corporate Center for Engincering Research -Environmental and Microbiological Sciences & Engincering
+ Haskell Laboratory for Health and Environmental Sciences

Management: John T. Gannon, Ph.D.
EL du Pont de Nemours and Company
Central Research and Development
‘Corporate Caner for Engineering Research
Environmental and Microbiological Sciences& Engineering.
Glasgow Building 300. PO. Box 6101
Newark, DE 19714-6101 USA
and
S. Mark Kennedy, PhD.
ELL du Pont de Nemours and Company
Haskell Laboratory for Health and Environmental Sciences
Newark, DE 19714 USA

Study Director: William R. Bert, PhD.
EL du Pont de Nemours and Company
Central Research and Development
Corporate Center for Engineering Research
Environmental and Microbiological Sciences & Engineering
Glasgow Building 300, P.O. Box 6101
Newark, DE 19714-6101 USA

Analytical Chemist: Bogdan Szostk, Ph.D.
EL du Pont de Nemours and Company
Haskell Laboratory forHealth and Environmental Sciences
Newark, DE 19714 USA

Technical Personnel: Lisa M. Sulecki, DuPont Central Research & Development
Mark G. Star, DuPont Central Rescarch & Development
Keith B.Pricket, DuPont Haskell Laboratory
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Study Execution Dates
Study Initiation Date: 25-Apr-2002
Experimental Start Dat: 15-July-2002

Experimental Completion Date: 9-September-2002
Study Completion Date: 27-March2003

3.0 MATERIALS AND METHODS

31 Test Guidelines
“The aqueous stabilityof the est substance 8-2 TBA in sterile aqueous solutions buffered at
PH1.2,40, 7.0, and 9.0 was determined. Test systems consistedofthe test substance in
aqueous buffered solutions in sterilized containers madeofnon-adsorbing materials. The est
systems were incubated in the dark at S0°C at ph 4, 7, and 9 and 37°C at pH 1.2. Day 0 and
Day § samples were analyzed for the concentration ofthe est substance. If les than 10% of
the est substance degrades in days (is greater than | yearat25°C), the test substance is
considered sable andno additional testing for aqueous stability s performed.
If degradationofth est substance had occurred at pH 4,7,and/or and S0°C, aqueous
stability would also be performed at two additional temperatures separated by at least 15°C
(e:8, 20°C and 35°C) at the pH values at which the test substance was shown to be unstable
To test for first-order behavior, each test vessel would have been analyzed in time intervals
that provided a minimumof sx-spaced daa points normally between 20% and 70% of
aqueous stabilityofthe test substance. Test solution would have been analyzed for he
concentrationof th tet substance and is transformation product(s). The tes substance
concentration would be plotted against the sampling intervals to determine its degradation
rate constant and hal ives at cach pH.

32 Test System

321 Chemical System
3210 Test Substance

Name: 8:2 Telomer B Alcohol
Synonym: (PerfluorooctyDethanol, 8:2 TBA
Active substance(s) 8:2 Telomer B Alcohol, 9%
Molecular Weigh: 464.12 g mole”
CAS Name: 1-Decanol,

334455667.7,8899.10,10,10-
heptadecaluoro-

CAS Number(s: 678397

T0106 4842 Page8of31
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H Number: H24691
Lot Number: P0000!
EMSE Sample Number E93386.63
Concentrationofas., nominal: ~ 99%
Concentrationofas., analyzed: 99.2%
CerificateofAnalysis Date: 13-Sept-2001
Date Received: 26-Mar-2002

Supplier: Clariant Co,
Solubilityat 25°C: ~140 gL"
Vapor pressure: 0.023 mm Hg
Stability: Stable atambientroom temperature
Appearance/Color: ‘White solid
Storage Conditions: Room temperature; keep tightly closed
Safety Precautions: ‘Wear lab coat, protective gloves, and safety

glasses
3212 Reference Substance

None

3213 Test Vehicle
Solutionsbuffered at pi 1.2, 4, 7,and 9 were added to glass est vessels containing
8-2 TBA L" methanol toattainan inital concentrationof 150 ug 8-2 BAL". For test
Solutions witha volume of 4.5 mL, 33.8 uLof20 mg 8-2 TBA L" methanol was used to
attain aconcentration of 150 ug 82 TBA L”. For test solutionswith a volume of 3.0 mL,
22.5 ul of 20 mg 8-2 TBA L"' methanol was used to attain concentration of
150 ug 8-2 TBAL”

T0106/4842 Page9of31
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32.1.4 Application Information
The test substance in methanol was mixed with pH 1.2,4, 7, or buffer solutions o atain a
concentration of 150 ug 8-2 TBA L” buffer solution. The amountofmethanol in the finalfest solution was less than 1% by volume.

322 Test System
3.221 Test Units

Different types oftest vessels were used fo reduce or eliminate the amountoftest substancelost durin the test period. Test vessels usedto conduct this study were cither 10 mL
borosilicate glass vials with aluminum-lined crimp caps (pH 1.2,7, and 9samples) or 7mL
borosilicate glass vials with aluminum-lined screw caps (pH 4). All tet vessels were gravitysterilized by autoclaving for 20 minutes a 121°C.

3222 Test Conditions
Test solutions buffered at pH 4, 7, and 9 were held at S0:+ 1°C for § days in the dark bycovering the test vessels using ihe id ofthe shaking water bath. The test conditions werereplicated4 times at cach pH and time. Test solutions buffered at pH 1.2 were held at
371°C for S days in the dark by covering the test vessels using the ld of the shaking water
bath. This test conditionwasalso replicated4 times

33 Test Conduct
Sterile buffer concentrations of 0.05 M were used. After preparation, cach solution ws filter
sterilized bypassing through a 0.2mm fle.

330 BufferSolusions
3301 pH 1.2Buffer

250 mL of 0.200 M potassium chloride (KCI) and 475 mLof 0200 N HC! were diluted to
1.000 L with water. Final pH adjustments were made with 1.0 N HCI or NaOH as necessary.

3312 pHdBufer:
500 mL of 0.100 M potassium hydrogen phthalate (KH(C,H,04)] and 4.00 mL of 0.100
sodium hydroxide (NaOH) were diluted fo 1.000L with water. No final pH adjustment was
necessary.

3313 pH7Bufer:
500 mL of 0.100 M potassium dihydrogen phosphate (KH;PO) and 296 mL of 0.100 M
sodium hydroxide were diluted 0 1.000 L with water. Final pH adjustments were made with
SNHCL

3314 pH Buffer:
500 mL 0.050M boricacid (H:BO:)and 213mLof 0.100 M NaOHwere diluted 10 1.000 L
with water. Final pH adjustments were made with SN HC

TO106/4842 — Page 100131
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332 Preliminary Test

Apreliminary test was performedon the et substance at SO°Cat pH 40, 7.0, and 90and at.
SCandpii 12

333 Aqueous Stability of an Unstable Substance

The tet substance sabe hrelore testing [0the aqueous ability of an unstable
Substance wa no performed:

334 Sample Collection and Storage
3341 Sampling Intervals

Day O samples were frozen immediately fe the addin ofthe test substan uni
Cxtacied and amlysed. Dry amples were shaken at 37°C (baer IT 12 1 SOC ber
PH 4.7,2049 for days, at which time he wre fozen nti exireted snd analyzed.

2342 Test Solution Storage
Tes saions were stored at approximately 20°C

34 ‘Parameters Observed

341 Analysis of Test Systems

3.4.01 Sterility Measurements

Sterly was determined on Day § sunples ofeach ofth est systems, Stele trypicae sey
broth (TSB) medium was usd o check th tly ofcach sample. At sampling, 0.5L of
he test oltion was aseptically added cut tbe containing .5 mL ofTSB medium
"The TSB medium was incubated  o 4 daysindarkness at °C. The presence or sheence of
cloudiness a compared to sterile TSE medium convols determined Stn.

3412 pH Measurement
“Test solution pHwasmeasured and documented at Day 0 anda he andof the experiment.

34.13 Temperature Measurements
“Th temperature of he test system was monitored and recorded daly thoughout the course
ofthe suds

342 Analytical Methods for Test Substance and Products

3.4.21 Analysis of Test Substance

Sample preparation:
“The GCIMS analysis of 8-2TBA samples invalved us ofa internal standardand surrogate
spiked ino cach sample to ace the exyaction recovery. The I-Octanal,
S04.5.5667.85.-dodecalluoro-T-rfluromethy)- CASH 2001 5-46-, 98% akowood
Products, West Coumbis, SC. Toler 0 as Cs, was used a the surogate. The
1 Decandl 3.3.645.5,6.6.1,78.49.10,10.10-hexadecalioro9-uifluoromeiyl) (CASY
31200.98:5, 28%, Oakwood Products, West Columbia SO, refered 10a C1 1-15, was used

TET
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as the tml standard. The 1-Decanol, 334.4.5.5,667,78599,1010,10eptdecaloro-(CASH 678:30.7.576% Oakwood Prot West Calubin SC selec oe 3 Thaused a thenyt sandard of 2 TEA. Sick soins ot spronimesty
1000 ug mL" of intemal standard and surrogate were prepared in methanol and storedregi. Toe ssh war Hrd to sppeione concomro wih hanot 56for chest ofsuis amet.
The pi 1.2, 7, and sample (4.5-mL et solution some) incimp-cappd 10m glass
‘vials were spiked with 13.5 uLof 50 pg C9-iso mL" methanol by injecting the solution intohe closed vil trough he Val septa winayfinge. Th. 235-mLprops2mSct [CASH 1654-044 (my uty! chr recs MTBF woe madohe vin wing3syringe. To coments ofthe vial wer verencd or 15 in wing sevoeVoincs. Th vilwhs openedand | mLof be MTDE ayer ws amps ics GC vi
(1.7 mL), spiked with 6 iL ofa 50 ug C11-iso mL" methanol, crimped, and subjected toGMSsly. Th calibration sandrds wer preparedby spiking sports volumesof
50 ug mL" methanol of C9-iso, C11-is0, 8-2 TBA to I-mL MTBE. The calibration curvesere comtusted wing peak ra fignletined fr on a. 95.
The pi samples (mL test solution volume) resid a diferent preparation procedurebecuse (he presenceofphate the sample blr trfred wih to anaes of fstSoran Boegl Soumon i 3 wiwetratorat
50g C9-iso mL" methanol was added to the vial using a syringe, followed by 1.5 mL ofhexane (CASH 10-543) Thecomentsofthe il wert vonens for 15 min wing +maliube vores: The SPE coum (sot Si. 100m. mt Jones Chromaragaphs)as condiioned by cleaning i with 3 mL.of sapopanol {PAY nd condoning wi 2 nlSoci. Tow saws cee walontodom fe catered SE soa me asushexane cxtut te alu was wished with 2 mi of hoxan ad he anaes wets shaWilh 1 mL IPA.No dyin of the alum wis apie her he hexanewh A 05m.liauotof heIPA oust was Sampledto assGC vil (7 mb)spiked wih lof
50 pugC11-is0 mL" methanol, crimped, and subjectedtoGC/MS analysis. The calibration
‘standards for the pH 4 samples were prepared by spiking appropriate volumesof 50 ug mL"nchanol ofC50,1 so,5-3 TBA to 1 mL ofmatt reached PA. The mats hedPA wis prepared by ubjcin he blank pH 4 er 1th SPE procedure sare way a6A AEA HMAAThe cahoration curves wars consucted sing Pe re of sgn ind oroma 08
Instrumentation andconditions
GEMSsystem: HP 6890 lus GC (Agilent,Wilmington,DEUSA),HP$97 MassSlcive Detector (Agen) MPS?MhiPuposeSample Ger,

Baltimore, MD USA)

Coma DB-5MS. 30m x 025 mm, | um film (Agilent, Wilmington, DE USA)
Temprmp Wi: S°CEr2min

S0°Cimin to 1207
50°C/min to 300 and hold fr 3 minFlow 0mLimi:He,conan ow modeSo 5item SorcInieton volume Sr

NSDtareTn em. Soc
SI fon monitored me 51,95, 131
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Retention time; 82TBA: 493 min
Co-iso: 4.60 min

Clliso: 5.38min

35 Statistical Analysis
Paired test tests were used to determine ifthe mean test substance concentrationsinpaired
Day 0 and Day $ buffer solutions are the same (JMP, 1995).

3.6 Protocol Deviations
«None

4.0 RESULTS AND DISCUSSION
Under the conditionsof the test at pH 1.2 and 37°C and at pH 4, 7, and9and 50°C, 8-2 TBA
is stable (Table 1). Tables in Appendix A(Tables A-1, A-2, A-3, and A~4) contain the
analytical resultsof the aqueous stability studyofthe test substance that are summarized in
Table I.

‘Stabilityof the test substance, 8-2 TBA.
* AtpH 1.2, 8-2 TBA concentration after five days at 37°C was 195+ 8.00 ug L",

compared to 183 10.9 ug Lat the start ofthe test (Day 0). The difference between the
Day S and Day 0concentrationsofthe test substance was +6.7%, indicating that 8-2 TBA
is stable at this pH. The difference between Day 5 and Day 0 was not statistically
significant (p = 0.05).

+ AtpH 4,82 TBA concentration after five days at S0°C was 143 + 10.0 ug L", compared
10 156% 4.22 ug Lat the startof the test (Day 0). Th difference between the Day and
Day 0 concentrationsofthe test substance was -8.7%, indicating that 8-2 TBA is stable at
this pH. The difference between Day S and Day 0 was not statistically significant(p= 005).

* AtpH7, 8-2 TBA concentrationafterfive days at S0°C was 181 4+ 12.6 pgL", compared
10199 9.12 ug L”at the start of the test (Day 0). The difference between the Day 5 and
0 concentrationsofthe test substance was 9.6% indicating that 8-2 TBA is stable at this
‘PH. The difference between Day S and Day 0 was not statistically significant (p = 0.05).

© AtpH9, 8-2 TBA concentrationaftrfivedays at S0°C was175 4 10.5 pgL", compared
10169. 5.99 jug L" at the startofthe test (Day 0). The difference between the Day 5 and
Day 0 concentrationsofthe test substance was +3.8%, indicating that 8-2 TBA is stable at
this pH. The difference between Day S and Day 0 was not statistically significant
(=005)

Experimental conditions - pH:
+ The pH 1.2 test solutions were pH 1.11 and 1.54 at days0and 5, respectively, a variation

‘of more 0.1 units (Table 2). This had no significant effect on the outcome ofthe test
because the compound was stable.
The pH 4 test solutions were pH 4.02 and 4.12 at days 0 and 5, respectively; a variation
‘of more 0.1 units (Table 2). This had no significant effect on the outcomeofthe test
‘because the compound was stable.

T10674842 Page 13 of 31
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«The pH 7test solutions were pH 7.03 and 7.04 at days0 and 5, respectively;and the pH 9
test solutions were pH 9.02 and 8.97 at days 0 and S, respectively (Table 2). The pH of
the test solutions at these 2-pH levels did not change significantly (pH change less than
0.1 unit) during the test.

Experimental conditions temperature:
+ The temperatureof the shaking water bath used to maintain the pH 1.2 test solution at a

constant temperature did not fluctuate by a totalof more than 0.2°C at 37°C (Table 3).
‘The average temperature of the shaking water bath was 37.1°C and the standard deviation
was0.1°C(n= 6).
The temperatureof the shaking water bath used to maintain the pH 4 test solution ata
constant temperature did not fluctuate by more than 0.1°C at S0°C during the days of
the test (Table 4). The average temperatureofthe shaking water bath was 50.0°C and the
standard deviation was 0.05°C (n = 6).
The temperatureof the shaking water bath used to maintain the pH 7 and 9 test solutions
ata constant temperature did not fluctuate by more than 0.1°C at 50°C during the 5 days
ofthe test (Table 5). The average temperatureofthe shaking water bath was 50.0°C and
the standard deviationwas 0.1°C (n = 6).

Experimental conditions ~ steriliy:
* The sterilitycheck solutions for the control,pH 1.2 at 37°C, and pH 7 and9at S0°C were

sterile at the endofthe test, asindicated by the lackof bacteria growth in the Trypticase
‘Soy Broth (TSB) medium (Table 6).

* The sterility check solution for the pH 4 at S0°C was not sterile as indicatedby a slightly
cloudinessof the TSB medium after the incubation period. (Table 6). This did not affect
the outcome of the study because the test substance was stable at this pH and temperature
(Table 1).

Trial studies:
Prior to the definitive studies, several trial studics were performed. The resultsof these trial
studies are found in Appendix B (TablesB-1, B-2, B-3, and B-4). The information below
‘summarizes these results

Table B-1 lists the results ofa pilot experiment that was conducted to demonstrate:
that the experimental design, implementation,andsubsequent analysisof the test
substance was adequate to determine its aqueous stability. This study was conducted
at pH 4 and room temperature for Day 0only.
Table B-2 lists the resultsofthe aqueous stability of the test substance at pH 1.2 and
S0°C. The test substance was shown to be stable at this pH and temperature after
Sdays. The study was repeated because it should have been conductedat a pH of 1.2
‘and 37°C. Both demonstrate that the test substance is stable (Tables |andA-1).

* Table B-3 lists the resultsof the aqueous stabilityofthe test substance at pH 7 and
‘50°Con Day 0 and Day S. This test was repeated using different test vessels because:
of the large standard deviationof the average test substance concentration at Day §
(standard deviationof 39.8 ug L" for Day S compared t0 6.25 ug L" for Day 0),
‘which appears to be due to the lossofthe test substance in two or moreof the Day §.
replications. The repeated study demonstrated that the test substance is stable at pH 7
(Tables 1 and A-3)

T0106/4842 Page 14 of 31
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Table B-4 lists the resultsoftheaqueous stabilityofthe test substance at pH 9and
50°C on Day 0and Day 5. This test was repeated using different est vessels because:
ofthelargestandard deviationofthe average test substance conceniration at Day 5
(standard deviationof 42.9 ug L" for DayS compared to 11.5 ug L" for Day 0),
which appears to be due tothe lossofthe test substance in twoofthe Day 5
replications. The repeated study demonstrated that the test substance is stable at pH 9
(Tables 1 and A-3)

5.0  CoNcLusioNs
«The time in which 50% of the tost substance will transform in water at environmentally

relevant pH ranges and temperatures is grater than one year (1; >1 year), because >90%
ofthe test substance added at Day 0 was recovered afer$ days at pH 1.2 and 37°C and
PH 40,7.0,and9.0 andSO°C.

6.0 RETENTION OF RECORDS
For the periods demanded by GLPguidelinesand specific country requirements, study
documents and materials will bestored in the archives ofthe test facility, including but not
limited to:
«study protocol;
+ any protocol and/or report amendments or addenda or SOP deviations;
© alla dats;
«onc original signed copyofthe final report;
« laboratory-specific or site-specific raw datasuchaspersonnel files, instrument,

equipment, refrigerator, andlor freczer raw data.
‘Documents and materialsare archived according to the principlesofGood Laboratory
Practice in the organizationofthe testing facility.

7.0 DISPOSAL OF TEST SUBSTANCE
After issuanceofthe fina report, the remaining test substance will be stored at the DuPont
EMSE laboratory until is expiration date and then destroyed by incineration, unless other
arrangements are made between the submitter and the Test Facility.

80 REFERENCES
8.1 OECD Guidelines for the Testing of Chemicals, Section 1, Method 111, Hydrolysis as a

FunctionofpH.
8.2 Environmental Protection Agency. 1989. Good Laboratory Practice Standards, 40 CFR,

Part 160, Final Rule. EPA, Washington, DC.
8.3 IMP. 1995. JMP® Statistical and Graphics Guide. Version 3 of IMP. SAS Institute Inc.

Cary, NC USA.
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TABLE 1
CONCENTRATION OF 8-2 TBA ATPH 1.2 AT 37°C AND AT PH 4, 7, AND 9 AT
50°C AFTER 0 AND 5 DAYS

32T8AArges Oiforence etwesn
on Time one Concentration Day 5 andDayor

uy we *
2 o apa asim
12 5 2ag00z 1952800 “64

. ° 2002002 ssa
4 s prey 32100 ar

’ 0 nama waren
’ 5 wag wine os

s 0 nig2002 1092598
s s 250092002 ss 108 as

+ Difference between Day S and Day 0,%= (Cs - Col((Cs + Cob2) x 100, where:Co= 8:2 TBA concentration at Day 0
C= 8-2 TBA concentration at Day 5

+ Mean standard deviation; n = 4.
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TABLE 2
PH OF BUFFER SOLUTIONS CONTAINING 8-2 TBA AT DAYS 0 AND 5

Nominal Messured Temperature of oHTine owe oi PH Noninst temperature meseursment
oar sur su. © ©

0 raga 12 11 Room tenperstoe 2s
5 maga 12 15 a a1

0 ama 4 42 Room tempers 20
5 mmme 4 an © 0

0 ataganz 7 70 Roomtemperio 2s
5 wag 7 ros Ps wo

0 apm 9 902 Room tempers 2s
5 mmpme so sor ® 0

+ SU. = Standard Units
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TasLe 3
DAILY TEMPERATURE READINGS OF SHAKING WATER BATH FOR AQUEOUS
STABILITY OF 8-2 TBA CONDUCTED AT PH 1.2

Time oe Tempura
oor ©
o sapm amr
0 Zana 30
2 Basa 2
3 waa wo
‘ sana an
s sana an

age.n8 a7
Stndars Dovion or
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TABLE 4
DAILY TEMPERATURE READINGS OF SHAKING WATER BATH FOR AQUEOUS
STABILITY OF 8-2 TBA CONDUCTED AT PH 4

Tire one Temperature
ay ©
° 202002 ws
' 2502002 0
2 2532002 ws
3 22002 ws
‘ 22002 200
s 2wz02 200

Avesge.n=6 0
Standard Dovaion 00s

TOW06/4842 TT Pagei9ordl
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TABLE 5
DAILY TEMPERATURE READINGS OF SHAKING WATER BATH FOR AQUEOUS
STABILITY OF 8-2 TBA CONDUCTED AT PH 7 AND 9

Time. ome Tomporature
our ©
o 21mgz002 9
' 2nga00 00
2 numa0z S01
5 nig 202 1s
‘ aug 202 00
s 2A 202 00

Avago. =6 wo
Standarg Devon or

T0106/ 4842 — TT Page200f31
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TaBLE 6
STERILITY OF TEST SOLUTIONS AT DAY 5 IN STERILE TRYPTICASE SOY BROTH
(TSB) MeDium

Trsiment Rost conclusion

cone clone sito
or zon TC Ons Clr sorte
Gaon Comey Nonsts
Bute Tom50,0a se Sno
outers 50, 0m Cex sno

+ Serle indicates that no bacteria were observed n 45 mLofTSB
containing 0.5 mL test solution after 3 t 4 days of incubation inthe dark

30°C.

Towerasn Fazio
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TaBLE A-1
ANALYTICAL RESULTS OF THE AQUEOUS STABILITY OF 8-2 TBA, PH 1.2, 37°C,
DAYS 0 (21-AuG-2002) AND 5 (26-AuG-2002)

Ee ———No oH Time Rep Susiance | Resbeoton evepe Anayies ptemsenst
=wrwrx

owe 1m ws “0
20 1 om
sz 0 2 om wr a
“oe 2 om
sz 0 2 om 0 “0
«2 0 3 om
Toe 0 «om " 2
soz 0 4 om

nase
Santas Devan 10s

sz sw =o a
0 ozs 1 om
Worse 2m "o “©
wo ouzos 2 om
woz os a am Po 0
Woz sams
soz 0s 4 om ne ws
woz os «om

von 10s
Santas Deviation Py)

+ Calculated by dividing the absolut diffrenceof the two analytical replications by their average
value, times 100

I TTPageazersl
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TABLE A-2
ANALYTICAL RESULTS OF THE AQUEOUS STABILITY OF 8-2 TBA, PH 4.0, 50°C,
DAYS 0 (24-JUL-2002) AND 5 (29-JuL-2002)

Tou SubstanceTest Amiyical Replication Difference BetweenNo pH Time Rep Subsunce  Aversge Anyical Roplcsionst
Twwr ww

' 0 we 02 02
2 so we
5 “0 2 ws 5 os

Ph «0 2 om
5 «0 3 wm 5 a
. 03
’ 0 a ss 5 a
® a0 sw

Average 158
Standors Oovision 2

s as om wo 26
0 as 1 om
" ss 2 ss 15 1
n as 2 wm
5 as 3 ow wo 02
" os 3 wm
ws as 4 ws 1s 00

as 4 ws
Average wa
Stansors Devision 100
+ Calculated by dividing the absolute difference ofthe two analytical replications by their average

value, times 100.
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TasLe A3
ANALYTICAL RESULTS OF THE AQUEOUS STABILITY OF 8-2 TBA, PH 7.0, 50°C,
DAYs 0 (21-AuG-2002) AND 5 (26-AUG-2002)

Test SubatnceTost Ansyical Replication Difrance SetwesnMo gH Time Rep Subsiance Average Alyce Replcstonsay wi wl =
. Te 1 om 2s
2 Too ow
a Too 2 ws 105 03

hn Too zm
5 Too som 0 n
5 roo sm
7 To sam an or
. Too 4 om

verse 190
Standard Doviaion ar

0 Tos ws 3 a
0 Tos wm
" Tos 2 we 106 3s
2 Ts 2 wm
Ws Tos som 1s 3
" 7s som
ws Ts 4 om or k
© Ts 4 wm

Average 1
Stancars ovation 2s
+ Calculated by dividing the absolute differenceof the two analytical replications by their

averagevalue, times 100.
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TaBLE A-4
ANALYTICAL RESULTS OF THE AQUEOUS STABILITY OF 8-2 TBA, PH 9.0, 50°C,
DAYs 0 (21-AuG-2002) AND5 (26-AuG-2002)
TTTemeTest Anica Ropcalon _DiflranceBtweonMo pH Time Rep swbsmce vse Anais Repteaonst

ow wr wr %

Tso ws Ea ©
ds 0 hw
ss 0 2 om wo 26
«9 0 oz 0m
ss 0 3 wm ww a7
es 0 1 ws
Ts 0 4 wm or “
ss 0 4 om

Avan 0
Sundar oviaion so

ss 0s 1 0m 0 n
woos os 1 wm
noes 2 om i or
ves 2 ws
woes sw 0 os
PE
woos os 4 wm 0 ®
woes 4m

verge ws
Standard Dovtion 10s
+ Calculatedbydividing th absolute diffrenceofthe two analytical replications by thei average

valu, times 100

owes Peon
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TaBLE B-1
ANALYTICAL RESULTS OF THE AQUEOUS STABILITY OF 8-2 TBA FOR PILOT
EXPERIMENT CONDUCTED AT PH 4 AND ROOM TEMPERATURE, DAY 0 ONLY
(16-JuL-2002)t
EE Tost AnayaRepicaton DifferenceBotweanNo Rep substance Average Anayies Replcaionst
ET

' ' 3 n 0
2 ' ww
3 2 ~ 08 2
‘ 2 wa
5 s 105 wo 2
® s
’ ‘ 02 ns o
. ‘ »
. s we o ”»
© 5 10s
" . ws " ©
n 6 ws
© ’ wo 08 os
" ’ wo
is s 1s I
© s "
w 5 I ws 52
® o w
o © 0 au n
» © ose

+ Experiment performed to assess the adequacyof the test methods and analytical procedure. It was
performed using pH 4 buller at room temperature, Day 0 samples only. Test vessels were 7 mL.
glass scintillation vials with aluminum-Jined screw caps. 22.5 kL of a 20 mg 8-2 TBA L"
methanol solutionwas addedtoeach test vessel with 3 mLof the pH 4 buffer solution. After
capping, thesampleswerevoriex-mixcd for 10s. Samples were frozen until analyzed.

+ Calculated by dividing the absolutedifferenceofthe twoanalytical replicationsbytheir average
value, times 100,
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TABLE B-1
(CONT'D)
TT TewmmmeTest AndiyicalReplication Oiferance BotusenNo Rep substance| Awerage  Analyics Ropheatonst

wr wr ow
2 " 8 a6
2 " 100
= ” w a FS
x n ao
2 a ww no a
= n =
7 " on 08 ”
» we
» i 2 108 2
» is 10
3 6 me ©"
= 1 2

Average no
Standos Doiaion 08
+ Experiment performed to assess the adequacyofthe test methods and analytical procedure. It was

performed using pH 4 buffer at room temperature, Day 0 samples only. Test vesselswere 7 mL
glass scintillation vials with aluminum-Jined screw caps. 22.5 iL of a 20 mg 8-2 TBA L"
methanol solution was added to each test vessel with 3 mL of the pH 4 buffer solution. After
capping, the samples were vortex-mixed for 10's. Samples were frozen until analyzed.

+ Calculated by dividing the absolute differenceofthe two analytical replications by their average
value, times 100.
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TABLE B-2
ANALYTICAL RESULTS OF THE AQUEOUS STABILITY OF 8-2 TBA, PH 1.2, 50°C,
DAs 0 (31-JuL-2002) AND 5 (5-AuG-2002)t

TT eeeTou Arabic Offarence BatwasnNo BM Tmo pup Subsiince RepicaionAvrase Andes Repiestonst
Tr wr wT =

' oo ' 5 wr 2
2 12 oe ' EY
3 12 0 2 w no 20
s woe 2 w
s 12 0 5 15 0 or
siz oo 3 we
roo 3 52 15
siz 0 3 o

12 . wo as
12 . 10s

vorage ”
Standart Deion ne

saz os ' wa wn 28
© 12s + ne
wooa2 os 2 2) ™ 50
212s 2 2
woz os 3 02 “ ag
wooazs ‘ 105 1 os
waz s ‘ 1

Avago ns
Standard Doviaion 26
+ Test was performed at S0°C instead of 37°C. Experiment was performed using pH 1.2 buffer at

SO°C. Test vessels were 7 mL glass scintillation vials with aluminum-lined screw caps. 22.8 pL
072.20 mg 8-2 TBA L" methanol solution was added to cach test vessel with 3 mLof the pH 1.2.
buffer solution. After capping, the samples were vortex-mixed for 105. Samples were frozen
until analyzed,

4 Day 0, replicate 3 measured four times; Day § replicate 3 measured once.
§ Calculated by dividing the absolute difference of the twoanalytical replications by thei average

value, times 100.
§ NA = Not applicable; only one analytical measurementofsample.
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TasLe B-3
ANALYTICAL RESULTS OF THE AQUEOUS STABILITY OF 8-2 TBA, PH 7.0, 50°C,
DAYs 0 (31-JuL-2002) AND 5 (5-AUG-2002)t
a  ——I—No oH Time Ren subse vege Amiyies Rophestonsi
wwwr ow
vor ' 0 wo 1
FOE ' 10s
31 2 we " sr
«1 2 0
so > 500 sr a
«1 5 as
Te ‘ 0 ww i
e710 . 0

ose 0
Sansars Dover ozs

ss . sor EX 5
woos ' ss
wore 2 us us os
w 7s 2 ur
nr s ) nor
woos s
woos . 7 or "
wos . wr

vere wos
Stndas Dovaton 8
1 Test was repeated becauseof the vasiaion in replicate resultoftet substance concentration at

Day 5. Experiment was performed using pH 7 buffer at S0°C. Test vessels were 7 mL glass
scinillation vials with alaminum-ined screw caps. 22.5 uL of a 20 mg 8-2 TBA L" methanol
solution was added 0 cach test vessel with 3 ml ofthe pH 12 buffer solution. ARer capping, the
samples were vortex-mixed for 10s. Samples were frozen ul analyzed

+ Calculated by dividing th absolut difference ofthe two analytical replicationsbythir average
value, times 100.
ND = Not determined; samples were lost prior (0 analysis
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ThsLE B4
ANALYTICAL RESULTS OF THE AQUEOUS STABILITY OF 8-2 TBA, PH 9.0, 50°C,
DAYS 0 (31-JuL-2002) AND 5 (5-AuG-2002)t

TT emaTest Anaiyical Replication Oifrence BesarNo BH Tm Rep Subiaco Awnige  Amiyical Replicsonst
ww wr wr ow

1 so ' 0 0 os
2 oo ' ©
3 so 2 wo w@ 0
‘ 0 0 2 1s
s 9 0 3 5 0 as
o so 3 wr
’ 0 0 ‘ 52 6 52
o 0 0 ‘ no

Average wr
Standard Oviton ns

0 0s ' 50 w 98
woes ' 15
woes 2 ns ws x
vss 2 03
wes 3 07 0 23
woes 3 53
wo 9s ‘ 51 w 1
wes ‘ 2

Average 0
Standrs Oviton as
+ Test was repeated becauseof the variation in replica resultsof test substance concentration at

Day S. Experiment was performed using pH 9 buler at SO°C. Test vessels were 7 mL glass
scintillation vials with aluminum-lined screw caps. 22.5 yL ofa 20 mg 8-2 TBA L” methanol
Solution was added to each tet vessel with 3 mLofthe pH 1.2 buffer solution. After capping, the
samples were vortex-mixcd for 105. Samples were frozen until analyzed.

+ Calculated by dividing the absolute difference ofthe two analyical replications by thei average
value, times 100.
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APPENDIX C
CERTIFICATE OF TEST SUBSTANCE ANALYSIS

FRE =Clariant

wes Fase
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