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STUDY INFORMATION

Substance Tested: [ 1

Synonyms/Codes: + H-24616
LI ]

Haskell Number: 24616

Composition: [ ]
[ 1
[ 1

t 1

Known Impurities in Total Solids: 1010 ppm Total Elemental lodine [1]
46 ppm Free Iodide lon [I]
<10ppm 1; (limit of detection = 10ppm)

Note:
«964 ppmoftotal iodine attributed to Telomer B lodide.—- «0.44 Weight percent Telomer B lodide is present in
«0 1

PhysicalCharacteristics: Opaque tan liquid

Sponsor: EL. du Pontde Nemours and Company
Wilmington, Delaware 19598
USA.
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SUMMARY

Hydrolytic stability of H-24616was tested in buffered aqueous solutions at pH 4.0, 7.0, 9.0 at
50°C and pH 1.2.at 37°C for five days. Concentrations of fluorinated active ingredient of
H-24616 were measured by "°F NMR spectroscopy and percent recoveries were calculated for
Day 0 and Day 5 replicate samples for pH 1.2, 4.0 phthalate, 40 citrate, 7.0, 9.0 buffers. The
average percent recoveries for the Day 0and Day 5, pH 1.2 replicate samples were 104: 3.6%
and 86 4.0%, respectively. The average percent recoveriesforthe Day 0 and Day 5, pH 4.0
phthalate buffer replicate samples were 93 + 2.9% and 82 + 6.9%, respectively. The average
percent recoveries for the Day 0 and Day 5, pH 4.0 citrate buffer replicate samples were:
92 + 3.2% and 89 + 3.1%, respectively. The average percent recoveries for the Day0 and Day 5,
PH 7.0 replicate samples were 97 2.0% and 91 + 1.8%, respectively. The average percent
recoveries for the Day 0 and Day 5, pH 9.0 replicate samples were 98+ 4.2% and 92 + 0.81%,
respectively. The fluorinated active ingredient of H-24616 was demonstrated to be
hydrolytically stable at pH 9.0, pH 7.0, and pH 4.0 citrate buffer with tio >on year using the
criterionofDay 0 and Day 5 fluorinated active ingredient recoveries differing by no more than
10 percent. The data obtained for hydrolytic stabilityoffluorinated active ingredientof H-24616
at pH 1.2 and pH 4.0-phthalate buffers is not conclusive. The differenceof recoveries for
fluorinated active ingredientbetween Day 0 and Day 5 samples waslargerthan 10 percent. The
data indicates thata significant portion of fluorinated active ingredient stays dissolved after

— additionofacetonitrile tothe samples that were exposed to test conditions in pH 1.2 and pH 4.0-
phthalate buffer. Accurate quantitationofthe dissolved fraction of fluorinated active ingredient
‘was not achievable for acetonitrile extract. Therefore, accurate mass balance of fluorinated
active ingredient could not be achieved. The °F NMR spectra ofthe acetonitrile extracts for
these pH did not indicate any changesofthe fluorinated active ingredient material.

‘The measured concentration of 8-2 TBA did not indicate any hydrolytic degradationofthe
fluorinated active ingredient material to 8-2 TBA for pH 4.0 and pH 7.0 buffers. The observed
concentrations of 8-2 TBA can be explained by the residual 8-2 TBA present in the test
substance (H-24616). For pH 1.2 and 9.0 an increaseofthe 8-2 TBA concentration beyond that
accounted for by residual 8-2 TBA present in the test substance was observed. It was estimated
that this increase would represent hydrolysisof0.06 and 0.03% the test substance for pH 1.2 and
PH 9.0 buffers, respectively.

RU —
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INTRODUCTION

“The purpose of the study was to investigate the hydrolytic stability of H-24616 in pH 1.2, 4.0,
7.0, and 9.0 aqueous buffer solutions. “Thestudy was conducted according to the protocol:
“Hydrolytic stability of H-24616 as a functionofpH", which was pattemed after the OECD
Guideline 111.9 Additionally, the concentrationofthe 8-2 TelomerB Alcohol (8-2 TBA)was
monitored to investigateif 8-2 TBA is released from the test substance during the test.

STUDY DESIGN

A preliminary test was performed on the test substance at 50. 0.1°C at pH 4.0, 7.0, 9.0 and at
37:0.1°C for pH 1.2. If less than 10% test substance hydrolysis was observed after 5 days, the
test substance was considered hydrolytically stable and no additional testing was performed. In
addition to the test substance determination during the preliminary test, the samples were
analyzed for 8-2 TBA.

‘The study design complies with the following test guidelines: OECD Guideline 111) with the
exception that the OECD Guideline 111 requires that the amount of the test substance used is the
smaller of 0.01 M orhalfthe saturation concentration. The test substance fluorinated active

- ingredient [] ofH-24616) is essentially not soluble in water. Therefore, the study was
conducted with excessofundissolved fluorinated active ingredient and the amountofthe test
substance was sufficientto satisfy the sensitivity requirements of analytical method. Themolar
concentration of fluorinated active ingredient was estimatedtobe 0.002 M (in 5. Calculations).

MATERIALS AND METHODS

A. Materials

1. TestSubstance
Name: H2616

Composition: | !
( 1

Haskell number: 21616

‘The testsubstance was characterized to determine % fluorine, % solids, pH, Mn, Mw, and
polydispersity with the following results:

-_— hh
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- 9 Fluorine (ww): Co
% Solids (ww) Lopi 6
Ma: CoMw Co
polydispersity ta

2. Residual 8:2 TBA in H-24616

Residual 8-2 TBA content in the test substance (H-24616) was determined by LC/MS using the
same analytical method as described in Analysisof 8-2 TBA in Methods. Five replicate samples
ofH-24616 (approximately 45 me) were introduced to glass vials, weighed, 10 mL ofTHF
(tetrahydrofuran) was added, vials crimped, and vortexed for 10 minutes on a multtube
vortexer. A 0.1 mL aliquot of dissolved sample was transferred to a glass LC vial and 0.9 mL
acetonitrile and intemal standard (D-8-2 TBA) was added. Calibration standards were made in
10/90% THF/acetonitrle in the range from100to 1020 ng/mL 8-2 TBA.

3. Preparationof buffer solutions

“The following buffer solutions were prepared as described in the Annex to OECD
guideline 111.

a pHLX:

‘The 0.2 M potassium chloride (KCI) was preparedbydissolving 3.78 g of KCI (purity 99.0%,
Sigma) in 250 mLofwater. The 0.2 M hydrochloric acid (HCI) was prepared by diluting 4.93 ¢
of hydrochloric acid (36.5-38%, Sigma) in 250 mL water. The pH 1.2 buffer solution was
prepared by placing 125 mL of 0.2 M KCl and 161.3mLof a 0.2 M HCl solution into a 500-mL
flask and bringing the flask to volume with water. The pHofthe buffer was adjusted to 1.2 with
hydrochloric acid.

bo pH4:

Phthalate buffer: 0.1 M solution of potassium hydrogen phthalate was prepared by dissolving
10.21 gof potassium hydrogen phthalate (purity 99+%, Sigma) in 500 mLofwater. The pH 4.0
buffer solution was prepared by placing 2 mLof a 0.1 M sodium hydroxide solution and 250 mL
ofa 0.1 M potassium hydrogen phthalate solution into a 500-mL flask and bringing the flask to
Volume with water. The pHofthe buffer was adjusted to 4.0 with hydrochloric acid.
Citrate buffer: 0.1 M solutionofpotassium dihydrogencitratewas prepared by dissolving 11.5 g
ofpotassium dihydrogen citrate (purity 99+%, Fluka) in 500 mLofwater. The pH 4 buffer
solution was prepared by placing 45 mL of 0.1 M sodium hydroxide solution and 250 mL ofa
0.1 M potassium dihydrogen citrate solution into a 500-mL flask and bringing the flaskto
volume with water. The pHofthe buffer was adjustedto 4.0 with 1 M sodium hydroxide.

-_—
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- c  pHT

‘The 0.1 M solution of potassium phosphate was prepared by dissolving 6.81gofpotassium
phosphate, monobasic (KHzPOs, purity 99.5%, Sigma) in 500 mLofwater. The pH 7 buffer
solution was prepared by placing 148mLof a 0.1 M sodium hydroxide solution and 250 mL of
the 0.1 M potassium phosphate solution into a 500-mL flask and bringing the flask to volume
with water, The pHofthe buffer was adjusted to 7.0 with hydrochloric acid.

a pHY:

‘The 0.1 M boric acid (H;BOs) solution in 0.1 M potassium chloride (KCI) was prepared by
dissolving 3.73 g of KCI (purity 99.0%, Sigma) and 3.09gof H;BO; (purity 99.5%, Sigma) in
500 mLof water. The pH 9.0 buffer solution was prepared by placing 250 mL of 0.1 M HyBOs
solution in 0.1 M KCl and 106.5 mL ofa 0.1 M sodium hydroxide solution into a 500-mL flask
and bringing the flask to volume with water. The pHofthe buffer was adjusted t0 9.0 with
Sodium hydroxide.

Water used for buffer preparation was obtained from a Bamstead NANOpure Diamond water
purification system. The water resistivity is >18.2 megaohmeem. All buffer solutions were
sterilized prior to use by filtering through Corning Sterilization Filter systems with 0.22-m
cellulose acetate filter. The buffer solutions were stored at room temperature.

4. Equipment
- pHMeter: Orion Model 250 A

Water Bath: Precision Reciprocal Shaking Water Bath, Model 50, PrecisionAutoclave: AMSCO Model 3023
Automatic Pipettes: Research Pro 100, 1000, 5000; EppendorfrBalance Metter AE-100

Centrifuge: Sorval Legend RT
Vortexr: Muliube vortexer, VWR
Glass Vials: 10 mL borosilicate Serum Type Reaction vias (Supelco) with 20 mm Bari Sepia(FoilSilcone) 0.1" tick (Supelco. The vials and septa were autoclaved at 121°C for30 min before use.

B. Methods

1. Preliminary test

‘The preliminary test was performed on H-24616 at S0°C at each ofthe pH 4.0, 7.0,9.0 and at
37°C for pH 1.2. The same sample preparation procedure and study design was followed for
achofthe pHs tested. Approximately 45 mgofthe H-24616 was weighed into sixtcen 10-mL
autoclaved glass vials and 3 mLof appropriate buffer solution was added. The vials were crimp
caped with the aluminum foil covered partofthe septa facing inside the vial. Eightofthe vials‘were processed for analysis as the Day 0 samples. Remaining eight samples were wrapped with
the aluminum foil, submerged in the water bath, and shaken at 100 rpm in the water bath for ive
days at the appropriate temperature. Eight vials containing only 3 mL of appropriate buffer were— prepared to serve as the blanks. Fourofthem were used as the Day 0blanks and the other fourmecca a YC nicamatu startTh
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were wrapped in Al foil and placed in the water bath to be the Day 5 blanks. Additionally, six
vials containing 3 mLof appropriate buffer were spiked with 8-2 TBA stock solution (4.5 pL of
1020 mg/L 8-2 TBA). The vials were crimp capped with the aluminum foil covered partofthe
septa facing inside the vial. Threeof the vials were used as the QC samples for 8-2 TBA
analysis on Day 0. The other three vials were wrappedinaluminum foil and placed in the water
bath together with eightofthe test substance vials. These served a roleof QC samples for
8-2 TBAanalysison Day 5. Four of the Day 0 or four of the Day 5 vials and two blank vials
were processed for the fluorinated active ingredientofH-24616 determination. The other four of
the Day0 or Day 5vials, two blanks vials, and 8-2 TBA QC vials were processed for the.
82 TBA determination.

2. pH measurement and temperature

‘The pH was measured on Day 5 in the vials containing the buffer and the test substance,
designated for the H-24616 analysis. Inadvertently, only pHofthe buffers was measured on
Day 0, not the pH of samples containing the test substance. Day 5 sample vials were uncapped,
the pH electrode was introduced to the vials and the pH reading was taken. These vials were
further processed for H-24616 analysis. The temperatureofthe water bath was monitored daily.
“The water bath has an automatic temperature control built in. The readingsofthetemperature.
control were checked and recorded daly.

3. Analysisof test substance

- Vials designated for H-24616 analysis were uncapped, 6 mL of acetonitrile was added, vials
were recapped and vortexed for 10 minutes. Additionofacetonitrile tothevial containing test
substance suspended in a buffer solution causes the fluorinated active ingredient to precipitate.
“The vials were centrifuged for fifteen minutes at 3200 rpm, uncapped, and the liquid phase was
removed from the vial. Ten millilitersoftetrahydrofurane (THF) was added to the vial, the vial
was capped, and then sonicated for 30 minutes. Approximately 1 mLofthe THF solution was
placed in a glass LC vial, 0.1 mL of methyl-ds-alcohol was added and subjected to ’F-NMR
analysis. The blank samples were subjected to the same procedure, without pH measurement.
The stock solution of H-24616 was made by dissolving 0.45 g of H-24616 in 10 mL ofTHF.
‘Ten minutesofsonication was required to completely dissolve the test substance. Calibration
standards for the H-24616 analysis were made by appropriate dilutionofthe stock. The
calibration standards ranged from 200 to 2000 mg/Loffluorinated active ingredientofH-24616.
Fresh stock solution and calibration standards were prepared for each instanceofanalysis.
Linear regressionofthe peak area vs. standard concentration was used to establish the calibration
curves.

-
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Instrumentation and conditions:

NMR instrument: Bruker AMX360 with a "F/'H dua probe.
Acquisition Parameters Pulse Program: zg

“Time Domain Size: 16k
NumberofScans: 128.
DI Delay: 105¢c
Dummy Sean: 2
Puls Length § psec
Receiver Gan: automated by th instrument
Instrument Frequency: 338 831456 MHz

Processing Parameters: SizeofReal Spectrum: 16k
Window Function: EM
Window Size 50 Hz

Peak Used for Quantitation -CF, resonance a 32.5 ppm

4. Analysisof82 TBA

‘Samples designated for 8-2 TBA analysis were processed by injecting 3 mL methyltert-butyl
ether (MTBE) through the vial septum using a glass syringe. Neither Day 0 nor Day samples
were uncapped before MTBE injection to avoid any losses of 8-2 TBA. The vials containing

” injected MTBE were vortexed for 10 minutes on a multitube vortexer. Subsequently, the vials
were uncapped and 0.1 mLof the MTBE extract was transferred toa glass LC vial, 0.9 mL
acetonitrile added, spiked with intemal standard, crimped capped, and subjected to LC/MS
analysis for 8-2 TBA.

“The 1H, 1H, 2H, 2H-perfluorodecan-1-ol (97.6%, Oakwood Products, West Columbia, SC) was
used as the analytical standard of 8-2 TBA. The 1D, 1D, 2D, 2D, 3-13C-heptadecafluoro decanol
(M5) (abbreviated as D-8-2 TBA) was usedas the internal standard. Stock solutions
(1000 mg/L)ofthe analytical standard and the internal standard were prepared in methanol and
were stored refrigerated. The calibration standards were prepared fresh for each calibration in
10/90%MTBEacetonitrile. Thecalibration standards were made in the range from 100 to
10000 ug/L 8-2 TBA. Aconstant levelof intemal standard was used: 520 pg/L D-8-2 TBA.
‘The calibration curves were contracted using the ratio of the peak area for ions m/z monitored for
8-2 TBA and peak area for ions monitored for D-8-2 TBA and the concentrationsof 8-2 TBA.

eeei—
‘Company Sanitzed. Doss Not Contain TSCA CBI.Ar228



H24616:
Hydrolytic Stability of H-24616 as a Function ofpH DuPont.13970

Instrumentation and conditions:

HPLC Instrument ‘Model 2795, Waters
MS Instrument 20, Micromass
LC Parameters:
Colum: Luna 30 C18 (2), 20mm x2mm.
Mobile hase: A-water

B- methanol
Gradient:

“Time (min) “A “s Flow (mLnin)
0 30 i 025
1 30 0 025
2 0 100 0256 0 100 025
61 30 0 025
8 30 0 02sColumn Temperatwre: ~~ 30°C

Injection Volume 204
Column Switch: 240d 6 min
MS Parameters:
Tonization mode: Electrospray, negative ions
Capillary voltage: 2517
Cone voltage: iv
Source Temperature: 0c

- Desolvaion Temperature: 300°C
Data Acquisition Function: 8-2 TBA: SIRof463, 523; 0-6min

D-8.2 TBA: SIRof 467, 528 mz; 0-6 min

5. Calculations

‘The following calculations were used to determine the nominal concentrations of H-24616
fluorinated active ingredient (Tables 1-5). For example, if[ ] of H-24616 containing [ |
fluorinated active ingredient was weighed into the vial and 3 mLofbuffer was added to the vial
the nominal concentrationoffluorinated active ingredient is: [ ]
3390 mg/L of fluorinated active ingredient. The% recovery is calculated by dividing the
‘measured concentration by the nominal concentration, times 100%.
‘The expected (nominal) concentrationof 8-2 TBA in the spiked samples was calculated as
follows: the 4.5 uLof 1020 mg/L 8-2 TBA spike represents 4.5 pL x 1020 ng/uL= 4590 ng
8:2 TBA. This amount was extracted with 3 mL ofMTBE. The expected nominal concentration
of 8:2 TBA in the MTBE extract is: 4590 ng/3 mL=1530 ng/mL. The % recovery is calculated
by dividing the measured concentration by the nominal concentration, times 100%.
‘The molar concentration of fluorinated active ingredient can be estimated using average
‘molecular weight (Mn)offluorinated active ingredient: [ ] When[ of H-24616
is used, it represents [ 16.78 10° moleoffluorinated active:
ingredient. Taking into account that 3 mLofbuffer is used this would represent the molar

_ concentration: 6.78 10° mole/0.003 L = 0.0023 M. The expected conceniration of §-2 TBA in
—_—
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- the MTBE extract if 10% of the H-24616 hydrolyzed to form 8-2 TBA can be estimated in the
following way. Ten percentof 45 me of H-24616 represents 4.5 mg. Taking into account that
the test substance contains [ | fluorine and assuming that all fluorine i present as 8-2 TBA,
the hydrolysisofthe 4.5 mgofthe test substance would release: [ 1
0.79 mg 8-2 TBA. This amount of 8-2 TBA would be contained in 3 mLs of MTBE extract.
‘Therefore, expected concentration of 8-2 TBA would be: 0.79 mg/0.003 L= 263 mg/L.

‘The H-24616 contains residual 8-2 TBA. The expected, maximum concentration of 8-2 TBA
derived from residual 8-2 TBA in the MTBE extract (3 mL), assuming complete extraction for a
45 mg sample of H-24616 is: 45 mg of H-24616 x (0.019%/100)/0.003 L= 2.85 mg/L
(2850 ug/L).

-
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RESULTS AND DISCUSSION

‘Tables 1-5 present the results for measured concentrations of fluorinated active ingredient of
H-24616 and percent recoveries obtained for Day 0 and Day $ replicate samples for pH 1.2, 4.0,
7.0,9.0, respectively. The average percent recoveries for the Day 0 and Day 5, pH 1.2 replicate
samples are 1042 3.6% and 86+ 4.0%, respectively. The average percent recoveries for the
Day 0 and Day 5, pH 4.0 phthalate buffer replicate samples arc 93 + 2.9% and 82 + 6.9%,
respectively. The average percent recoveries for the Day0 and Day , pH 4.0 citrate buffer
replicate samples are 92 + 3.2% and 89 3.1%, respectively. The average percent recoveries for
the Day 0 and Day 5, pH 7.0 replicate samplesare 97: 2.0% and 91 + 1.8%, respectively. The
average percent recoveries for the Day 0 and Day 5, pH 9.0 replicate samples arc 98: 4.2% and
92+ 0.81% respectively. The differenceofaverage recoveries between the Day 5 and Day 0
samples of the fluorinated active ingredient was less than 10% for pHs 4.0 citrate buffer, pH 7.0,and pH 9.0. This indicates that the fluorinated active ingredient of H-24616 is hydrolytically
stable at these pH (tz >one year).
‘The hydrolytic stability experiment for pH 4.0 was done with two different buffers: phthalate and
citrate (Table 2 and Table 3). Two different buffers were used as inital experiments with
phthalate buffer indicated that the buffer composition affects the solubility of fluorinated active
ingredient ina buffer when subjected to prolonged exposure (5 days) at clevated temperature.

_ (50°C). Simply, the additionofacetonitrile to the vial containing the test substance would not
completely precipitate the fluorinated active ingredient. The amount of the active ingredient
recovered in the THF extract would be 30-50% (Table 2) for the phthalate buffer. In order to
determine if the unaccounted portionofthe fluorinated active ingredient was present in the
acetonitrile extract, the NMR spectrumof the extracts was collected and a quantitationof the
fluorinated active ingredient in the acetonitrile extract was attempted. Accurate quantitation of
the fluorinated active ingredient in the acetonitrile extract (acetonitrile extract contains6 mL.
acetonitrile and 3 mLof a buffer) was not possible because the calibration standards of
fluorinated active ingredient in the acetonitrile extract could not be prepared using the THF stockof fluorinated active ingredient. The fluorinated active ingredient would precipitate if introducedto the acetonitrile extract using THF stock. In order to determine the sensitivity difference
between the NMR measurements done for THF and acetonitrile extract matrix,a calibration
standardof 8-2 TBA in both solvents was made and measured by the NMR methods. This
allowed the derivation of the sensitivity-difference factor that was applied to correct for the‘measurementoffluorinated active ingredient in the acetonitrile extract vs. the calibrationstandards made in THF. However, this procedure is considered to give only semi-quanitative
results. Table 2 results indicate that significant portionofthe fluorinated active ingredient is
present in the acetonitrile extract for Day S samples. Comparison of the F NMR spectra ofDay 5 THF extract, Day 5 acetonitrile extract, and acalibration standard indicates that thefluorinated active ingredient present in the acetonitrile extract did not undergo a chemical change
that would be visible by °F NMR (Figure 1). The average recoveryofthe fluorinated active
ingredient for Day S samples is lower by 11% (Table 2) than the recovery for Day 0. However,taking into account the semi-quantitative natureofresults for acetonitrile extracts, it is difficultto draw a conclusion about hydrolytic stability (tz >one year)of the fluorinated active:- ingredientas the difference may be coming from the inaccuracyofthe results obtained for the
EE
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acetonitrile extracts. The observed solubility issues can be linked to buffer composition, not the
buffer's pH for the pH 4.0 buffers. The solubility issue was not observed for citrate, pH 4.0
buffer (Table 3).

“The differenceof average recoveries between the Day 5 and Day 0 samples for pH 1.2 is more
than 10 percent. However, similarly to pH 4.0-phthalate buffer, the solubility issues were
encountered for the pH 1.2 buffer. Table 1 indicates that a significant amount of fluorinated
active ingredient was detected in the acetonitrile extracts, but, forthe reasons described above for
the phthalate buffer, accurate quaniitation of the fluorinated active ingredient in the acetonitrile
extract was not possible. Therefore, thisdatawas not conclusive about the hydrolytic stability of
the fluorinated active ingredient at pH 1.2. However, comparison of the NMR spectra ofDay 5
THF extract, Day $ acetonitrile extract for pH 1.2 buffer, and a calibration standard indicated
thatthe fluorinated active ingredient present in the acetonitrile extract did not undergo a
chemical change that would be visible by ’F NMR (Figure 2). Figure 3 presents the NMR
spectraof a blank sample and the Day 0 THF extract for pH 1.2. Figures 4-6 present the
comparison of NMR spectra obtained for Day0 and Day 5 THF extracts for pH 4.0 citrate,
PH 7.0,and pH 9.0 buffers, respectively.

“The contentofresidual 8-2 TBA in H-24616 was measured before the start of the hydrolytic
study. Based on the results of five replicatesofthe H-24616, the content ofresidual 8-2 TBA in
H-24616 was calculated to be 0.019:0.0003%. Assuming that the buffer extracts all the residual
8-2 TBA from the test substance during the timeofhydrolytic stability experiment, the expected
concentration of 8-2 TBA in the test system would be 2.85 mg/L (sce 5 Calculations). The~ hydrolysisofthe fluorinated active ingredient of H-24616 would most likely result in the release
of 8-2 TBA. If ten percent of H-24616 hydrolyzed releasing the 8-2 TBA, the expected
concentration of 8-2 TBA in the test system would be 263 mg/L (see 5 Calculations).
‘Tables 6-10 present the measured concentrationsof 8-2 TBA for Day 0 and Day 5 replicate
samples for pH 1.2, 4.0 phthalate, 4.0 citrate, 7.0, 9.0, respectively. The measured concentration
f 8-2 TBA for pH 1.2 (Table 6) indicates the increase of 8-2 TBA concentration for Day 5
‘samples beyond the level that can be accounted for by the residual 8-2 TBA present in the test
substance. “The concentrationof 8-2 TBA measured for the Day 0 samples is comparable with
the expected concentration of 8-2 TBA originating from residual 8-2 TBA. The Day 5
concentrationof8-2 TBA is higher by approximately 1.5 mg/L more than the expected
concentration originating from the residual 8-2 TBA. The observed increase of 8-2 TBA
concentration indicates the hydrolysis of the test substance to form 8-2 TBA. This increase
represents only estimated hydrolysisofapproximately 0.06% (1.5 mg/L/2630 mg/L * 100%) of
the test substance present in the test system. The acceptable recovery results for the quality
control samples (QC) for Day 0 and Day $ demonstrate the validity ofthe 8-2 TBA measurement(Table 6). The measured concentrations of 8-2 TBA for pH4.0 citrate, pH 4.0 phthalate, pH 7.0test system do not exceed significantly the expected concentration of 8-2 TBA originating fromthe residual 8-2 TBA (Tables 7-9). This indicates that there is no contribution of 8-2 TBA from
the hydrolysisofthe test substance. The recovery results for QC samples arc also in the
acceptable range (Tables 7-9). The measured concentration of $-2 TBA for pH 9.0 (Table 10)indicate the increase of 8-2 TBA concentration for Day 5 samples beyond the level that can beaccountedforby the residual 8-2 TBA present in the test substance. The increase is
approximately 0.85 mg/L 8-2 TBA beyond the concentration explainable by the residual- 8-2 TBA and is indicative of generation of 8-2 TBA from hydrolysisoffluorinated active
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- ingredient at pH 9.0. This increase represents an estimated hydrolysis of approximately 0.03%
(0.85 mg/L 2630 mg/L. * 100 %)ofthe test substance present in the test system.

Figure 7 shows a representative calibration curve obtained for 8-2 TBA. Figures 8-10 show
chromatograms for the 8-2 TBA calibration standard, Day 5, pH 4.0 test sample, and Day 0,
PH 4.0 blank sample, respectively.

‘Table 11 summarizes the water bath temperature recording for pH 1.2, 4.0, 7.0, and 9.0. In all
cases, the water bath temperature was maintained at the specified level + 0.1°C.
Table 12 summarizes results of the pH measurements for pH 12, 4.0, 7.0, and 9.0. Inadvertently,
only pH of buffers was measured on Day 0, not the pH of samples containing the test substance.
‘The measured pHofDay 0 buffers and Day 5 replicate samples for allof the investigated pHs
was at the specified nominal level with the deviation not exceeding + 0.1.

CONCLUSIONS

“The hydrolytic stabilityof H-24616 was tested in buffered aqueous solutions at pH 4.0, 7.0, 9.0
at 50°C and pH 1.2 at 37°C for five days. The fluorinated active ingredientofH-24616 was
demonstrated to be hydrolytically stable at pH 9.0, pH 7.0, and pH 4.0 citrate buffer with
tin >one year. The data obtained for hydrolytic stabilityofthe fluorinated active ingredient of

— H-24616 at pH 1.2 and pH 4.0-phthalate buffers is not conclusive. The differenceofrecoveries
for fluorinated active ingredient between Day 0 and Day 5 samples was larger than 10 percent.
‘The data indicates thatasignificant portionoffluorinated active ingredient stays dissolved after
additionof acetonitrile to the samples that were exposed to test conditions in pH 1.2 and
pH 4.0-phthalate buffer. Accurate quantitation ofthe dissolved fractionoffluorinated active
ingredient was not achievable for acetonitrile extract. Therefore, accurate mass balance of
fluorinated active ingredient could not be achieved. The "F NMR spectraofthe acetonitrile.
extracts for these pHs did not indicate any changes to the fluorinated active ingredient material,
‘The measured concentration of 8-2 TBA did not indicate any hydrolytic degradationofthe
fluorinated active ingredient material to 8-2 TBA for pH 4.0 and pH 7.0 buffers. The observed
concentrations of 8-2 TBA can be explained by the residual 8-2 TBA present in the test
substance (H-24616). For pH 1.2 and 9.0an increaseofthe 8-2 TBA concentration beyond that
which can be accounted for by residual 8-2 TBA present in the test substance was observed. It
was estimated that this increase would represent hydrolysis of 0.06 and 0.03% the test substance
for pH 1.2 and pH 9.0 buffers, respectively.
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RECORDS AND SAMPLE STORAGE

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

REFERENCES

1. Organisation for Economic Cooperation and Development (OECD). May 12, 1981. OECD
Guidelines for TestingofChemicals, Hydrolysis as a Function of pH, OECD Guideline
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TABLES
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- Table 1: Analytical results for aqueous stability of H-24616, pH 1.2, 37°C, Days 0
(12-Feb-2004) and § (17-Feb-2004).
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Table2: Analytical result for aqueous stabilityof H-24616, pH 4.0 phthalate buffer,

50°C, Days 0 (5-Feb-2004) and 5 (10-Feb-2004).
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Table 3: Analytical results for aqueous stability of H-24616, pH 4.0 citrate buffer, 50°C,

Days 0 (5-Feb-2004) and 5 (10-Feb-2004).
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- Table: Analytical results for aqueous stability of H-24616, pH 7.0, 50°C, Days 0

(29-Jan-2004) and 5 (03-Feb-2004).
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- Table 5: Analytical results for aqueous stability of H-24616, pH 9.0, 50°C, Days 0
(29-Jan-2004) and § (03-Feb-2004).
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- Table 6: Measured concentrations of 8-2 TBA for pH 1.2, 37°C, Days 0 (12-Feb-2004) and
5 (17-Feb-2004).
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- Table 7: Measured concentrations of 8-2 TBA for pH 4.0, 50°C, pH 4.0 phthalate buffer,
50°C, Days 0 (5-Feb-2004) and § (10-Feb-2004).
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- Table 8: Measured concentrationsof8-2 TBA for pH 4.0, 50°C, pH 4.0 citrate buffer,
50°C, Days 0 (5-Feb-2004) and 5 (10-Feb-2004).
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“Table 9: Measured concentrationsof8-2 TBA for pH 7.0, 50°C, Days 0 (29-Jan-2004) and
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- Table 10: Measured concentrations of 8-2 TBA for pH 9.0, 50°C, Days 0 (29-Jan-2004) and
5 (03-Feb-2003).
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- Table 11: Daily temperature readingsofthe shaking water bath.
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- Table 12: pH measurements for Day 0 and Day 5.
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- Figure 1: Example F NMR spectra of 1050 mg/L fluorinatedactive ingredient
calibration standard (A), fluorinated active ingredient recovered in THF
extract (B), and acetonitrile extract (C) for Day 5, pH 4.0 phthalate buffer.
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- Figure 2: Example F NMR spectra of 210 mg/L fluorinated active ingredient
calibration standard (A), fluorinated active ingredient recovered in THF
extract (B), and acetonitrile extract (C) for Day 5, pH 1.2 buffer.
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- Figure3: Example "’F NMR spectraof a blank control sample for Day 5, pH 1.2 buffer
(4) and the fluorinated active ingredient recovered in THF extract (B) sample
for Day 0, pH 1.2 buffer (B).
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Figure 4: Example F NMR spectra of the fluorinated active ingredient recovered in

THF extract for Day 0, pH 4.0 citrate buffer (A) and Day 5, pH 4.0 citrate
buffer (B).
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- Figure 5: Example 'F NMR spectra of the fluorinated active ingredient recovered in
THF extract for Day 0, pH 7.0 buffer (A) and Day 5, pH 7.0 buffer (B).

i L
rp

eee oy
= .

—_—
‘Company Sanitzed. Boos Not Contain TSCA Cal.RRzzs



H2s616:
Hydrolytc StabilityofH-24616 ss Function ofpit Dupont.13970Hydrol SbilyofH2d6\6asaPunctionofpt Dupemcissro
Figure 6: Example "°F NMR spectra of the fluorinated active ingredient recovered in

THF extract for Day 0, pH 9.0 buffer (A) and Day 5, pH 9.0 buffer (B).
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Figure 7: Representative calibration curve for 8-2 TBA.

‘ompound name: 8-2TBA
orrelation coefficient r = 0.999604, 2 = 0.999208
alibration curve: 1.02191 * x+ 7.10268

Response type: intemal Std (Ref2 ), Area* (IS Conc. /15 Area)
urve type: Linear, Origin: Exclude, Weighting: 1/x As trans: None.
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Figure8: Representative chromatograms of 102 pg/L 8-2 TBA calibration standardand 520 pg/L D-8-2 TBA internal standard.
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- Figure 9: Representative chromatograms for Day 5, pH 4.0 citrate buffer hydrolytic
stability sample and 520 ug/L, D-8-2 TBA internal standard.
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Figure 10: Representative chromatograms for Day 5, pH 4.0 citrate buffer blank sample
and 520 pg/L D-8-2 TBA internal standard.
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