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STUDY INFORMATION
Substance Tested: | ]
Synonyms/Codes: « [ ]
o H-25435
e [ ]

Haskell Number: 25435

Composition:

]
[ ]

Known Impurities: None identified

Physical Characteristics: Amber brown liquid

Stability: The test substance appeared to be stable under the
conditions of the study; no evidence of instability was
observed.

Study Initiated/Completed: May 4, 2004 / (see report cover page)

In-Life Initiated/Completed: May 6, 2004 / July 6, 2004
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SUMMARY

The hydrolytic stability of H-25435 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. [ ] representing
major chemical species present in H-25435 were monitored during the hydrolytic stability study.
Measured concentrations and recoveries of individual [ ] reported as
average concentrations and recoveries for Day 0 and Day 5 replicate samples, were used to
evaluate the hydrolytic stability of H-25435. The average percent recoveries for the Day 0 and
Day 5, pH 1.2 replicate samples were 76+ 5.9% and 63 + 28%, respectively. The average
percent recoveries for the Day 0 and Day 5, pH 4.0 buffer replicate samples were 97 + 3.0% and
95 + 4.4%, respectively. The average percent recoveries for the Day 0 and Day 5, pH 7.0
replicate samples were 92+ 1.1% and 90 + 0.9%, respectively. The average percent recoveries
for the Day 0 and Day 5, pH 9.0 replicate samples were 96+ 0.6% and 95 + 9.3%, respectively.

The H-25435 was demonstrated to be hydrolytically stable at pH 9.0, pH 7.0, and pH 4.0. The
data obtained for hydrolytic stability of H-25435 at pH 1.2 show the difference of average
recoveries for monitored | ] between Day 0 and Day 5 samples is larger than

10 percent. However, a precipitate was observed after addition of the test substance to the

pH 1.2 buffer. The precipitate was difficult to completely dissolve even after addition of
acetonitrile and extended sonication, especially for the Day 5 samples. This lowered the
observed recoveries, especially for the bis esters. Therefore, the observed change in the average
recoveries between the Day 0 and Day 5 samples is most likely because of observed solubility
problems rather than hydrolysis.

The measured concentration of 8-2 TBA did not indicate any hydrolytic degradation of H-25435
to 8-2 TBA for any of the investigated pHs. The observed concentrations of 8-2 TBA can be
explained by the residual 8-2 TBA present in the test substance (H-25435). There was no

significant increase of 8-2 TBA concentration observed between Day 0 and Day 5 samples for
any of the investigated pHs.

-9
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Hydrolytic Stability of H-25435 as a Function of pH DuPont-14965

INTRODUCTION

The purpose of the study was to investigate the hydrolytic stability of H-25435 in pH 1.2, 4.0,
7.0, and 9.0 aqueous buffer solutions. The study was conducted according to the protocol:
"Hydrolytic stability of H-25435 as a function of pH", which was patterned afier the OECD
Guideline 111.7 Additionally, the concentration of the 8-2 Telomer B Alcohol (8-2 TBA) was
monitored to investigate if 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 each of the pH 4.0, 7.0,
9.0 and at 37 £ 0.1°C for pH 1.2. If less than 10% of the test substance hydrolysis is 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.

MATERIALS AND METHODS

A. Materials

1. Test Substance

Name: H-25435

Composition: [ ]
[ ]
{ ]
{ ]
{ ]
[ ]

Haskell number: 25435

2. Residual 8-2 TBA in H-25435

Residual 8-2 TBA content in the test substance (H-25435) was determined by LC/MS using the
same analytical method as described in Analysis of 8-2 TBA in Methods. Five replicate samples
of H-25435 (approximately 45 mg) were introduced to glass vials, weighed, 10 mL of THF
(tetrahydrofurane) was added, vials crimped, and sonicated for 1.5 hours. A 0.1 mL aliquot of
dissolved sample was transferred to a glass LC vial and 0.9 mL acetonitrile and internal standard
(D-8-2 TBA) was added. Calibration standards were made in 10/90% THF/acetonitrile in the
range from 100 to 10200 ng/mL 8-2 TBA.

-10 -
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3. Preparation of buffer solutions

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

a. pH 1.2:

The 0.2 M potassium chloride (KC1) was prepared by dissolving 3.73 g of KCI (purity 99.0%,
Sigma) in 250 mL of water. The 0.2 M hydrochloric acid (HCI) was prepared by diluting 4.5 mL
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 KCland|[ ]mL ofa 0.2 M HCl solution into a 500-mL
flask and bringing the flask to volume with water. The pH of the buffer was adjusted to 1.2 with
sodium hydroxide.

b. pH 4:

The 0.1 M solution of potassium hydrogen phthalate was prepared by dissolving 5.1 g of
potassium hydrogen phthalate (purity 99+%, Sigma) in 250 mL of water. The pH 4.0 buffer
solution was prepared by placing 2 mL of a 0.1 M sodium hydroxide solution and 250 mL of a
0.1 M potassium hydrogen phthalate solution into a 500-mL flask and bringing the flask to
volume with water. The pH of the buffer was adjusted to 4.0 with hydrochloric acid.

c. pH7:

The 0.1 M solution of potassium phosphate was prepared by dissolving 3.4 g of potassium
phosphate, monobasic (KH,POy, purity 99.5%, Sigma) in 250 mL of water. The pH 7 buffer
solution was prepared by placing 148 mL of 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 pH of the buffer was adjusted to 7.0 with hydrochloric acid.

d. pH 9:

The 0.1 M boric acid (H;BO3) solution in 0.1 M potassium chloride (KCl) was prepared by
dissolving 1.90 g of KCl1 (purity 99.0%, Sigma) and 1.55 g of H;BO; (purity 99.5%, Sigma) in
250 mL of water. The pH 9.0 buffer solution was prepared by placing 250 mL of a 0.1 M H;BO;
solution in 0.1 M KCl and 106.5 mL of a 0.1 M sodium hydroxide solution into a 500-mL flask

and bringing the flask to volume with water. The pH of the buffer was adjusted to 9.0 with
hydrochloric acid.

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

11—
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4. Equipment

pH Meter: Orion Model 250 A

Water Bath: Precision Reciprocal Shaking Water Bath, Model 50, Precision

Autoclave: AMSCO Model 3023

Automatic Pipettes: Research Pro 100, 1000, 5000; Eppendorff

Balance: Mettler AE-100

Centrifuge: Sorval Legend RT

Vortexer: Multi-tube vortexer, VWR

Glass Vials: 10 mL borosilicate Serum Type Reaction vials (Supelco) with 20 mm Barrier Septa

(Foil/Silicone), 0.1" thick (Supelco). The vials and septa were autoclaved at 121°C for
30 min before use.

B. Methods

1. Preliminary test

The preliminary test was performed on H-25435 at 50°C at each of the 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
each of the pHs tested. Approximately 45 mg of the H-25435 was weighed into sixteen 10-mL
autoclaved glass vials and 3 mL of appropriate buffer solution was added. The vials were crimp
capped with the aluminum foil covering the part of the septa facing the inside of the vial. Eight
of the vials were processed for analysis as the Day 0 samples. The remaining eight samples were
wrapped with the aluminum foil, submerged in the water bath, and shaken at 100 rpm in the
water bath for five days at the appropriate temperature. Eight vials containing only 3 mL of
appropriate buffer were prepared to serve as the blanks. Four of them were used as the Day 0
blanks and the other four were wrapped in aluminum foil and placed in the water bath to be the
Day 5 blanks. Additionally, six vials containing 3 mL of appropriate buffer were spiked with
8-2 TBA stock solution (4.5 pL of 1040 mg/L 8-2 TBA). The vials were crimp capped with the
aluminum foil covering the part of the septa facing the inside of the vial. Three of the vials were
used as the QC samples for 8-2 TBA analysis on Day 0. The other three vials were wrapped in
aluminum foil and placed in the water bath together with eight of the test substance vials. These
served a role of QC samples for 8§-2 TBA analysis on Day 5. Four of the Day 0 or four of the
Day 5 vials and two blank vials were processed for the H-25435 determination. The other four

of the Day 0 or Day 5 vials, two blanks vials, and 8-2 TBA QC vials were processed for the
8-2 TBA determination.

2. pH measurement and temperature

The pH was measured on Day 0 and Day 5 in the vials containing the buffer and the test
substance, designated for the H-25435 analysis. The vials were uncapped, the pH electrode was
introduced to the vials and the pH reading was taken. These vials were further processed for
H-25435 analysis. The temperature of the water bath was monitored daily. The water bath has
an automatic temperature control built in. The readings of the temperature control were checked

and recorded daily.
3. Analysis of test substance

H-25435 is a mixture of | ] The [ ]
present in H-25435 [ 11
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The test substance H-25435 has not been characterized to determine the actual contents of the
chemical species that were monitored during the study. The concentrations of individual
chemical species that were monitored during the study were represented as the total
concentration of the H-25435.

Vials designated for H-25435 analysis were uncapped, 6 mL of acetonitrile was added, vials
were recapped and vortexed for 30 minutes. The obtained extract was diluted 1:1000 with 2:1
acetonitrile:water before analysis. The blank samples were subjected to the same procedure,
except the pH measurement.

The stock solution of H-25435 was made by dissolving 0.01 g of H-25435 in 10 mL of 2 mL
isopropanol:8 mL water. Calibration standards for the H-25435 analysis were made by
appropriate dilution of the stock. The calibration standards ranged from 1 to 10 mg/L of
H-25435. Fresh calibration standards were prepared for each instance of analysis. Linear or

quadratic regression of the peak area vs. standard concentration was used to establish the
calibration curves.

-17 -
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iy,

Instrumentation and conditions:

HPLC Instrument:
MS Instrument:

LC Parameters:
Column:
Mobile Phase:

Model Agilent 1100, Agilent
Quattro Micro, Waters

Xterra MS C18, 30 mm x 2.1 mm, 2.5 um

A- 0.15% (v/v) acetic acid/10 mM triethylamine in water

B- 0.15% (v/v) acetic acid/10 mM triethylamine in methanol
Gradient:

Time (min) %B Flow (ml/min)

0.0 50 0.25
2.0 100 0.25
8.0 100 0.25
8.1 100 0.50
10.1 100 0.50
10.2 50 0.25
15.0 50 0.25

Column Temperature: 30°C

Injection Volume: 10 pL

MS Parameters:

lonization mode: Electrospray, negative ions

Capillary voltage: 32kV

Cone voltage: 20V

Source Temperature: 120°C

Desolvation Temperature: 450°C

Data Acquisition Function: C6-P mono ester ion: SIR of 443 m/z; 0-12 min

C8-P mono ester ion: SIR of 543 m/z; 0-12 min

C10-P mono ester ion: SIR of 643 m/z; 0-12 min
C6-P-IPA mixed ester ion: SIR of 485 m/z; 0-12 min
C8-P-IPA mixed ester ion: SIR of 585 m/z; 0-12 min
C10-P-1PA mixed ester ion: SIR of 685 m/z; 0-12 min
C6-P-C6 bis ester ion: SIR of 789 m/z; 0-12 min

C6-P-C8 bis ester ion: SIR of 889 m/z; 0-12 min
C8-P-C8/C6-P-C10 bis ester ion: SIR of 989 m/z; 0-12 min
C10-P-C10 bis ester ion: SIR of 1089 m/z; 0-12 min

4. Analysis of 8-2 TBA

Samples designated for 8-2 TBA analysis were processed by injecting 3 mL methyl-tertbutyl
ether (MTBE) through the vial septum using a glass syringe. The pH 1.2 samples required
neutralization before the extraction. Neutralization was done by injecting 0.27 mL of 1N sodium
hydroxide to the sample vial before the MTBE addition. Neither Day 0 nor Day 5 samples were
uncapped before MTBE injection to avoid any losses of 8-2 TBA. The vials containing injected
MTBE were vortexed for 20 or 30 minutes on a multitube vortexer, centrifuged for 20 minutes at
4150 rpm at room temperature. Occasionally, the MTBE and aqueous layers would not separate
even after centrifugation. In these cases, samples were be placed in a freezer at -20°C for
overnight storage, removed from the freezer, allowed to come to room temperature and
centrifuged for 20 minutes. Subsequently, the sample vials were uncapped and 0.1 mL of the

-18—
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MTBE extract was transferred to a glass LC vial, 0.9 mL acetonitrile added, the extract was
spiked with internal 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
(M+5) (abbreviated as D-8-2 TBA) was used as the internal standard. Stock solutions

(1000 mg/L) of the analytical standard and the internal standard were prepared in methanol and
were stored refrigerated. The calibration standards were prepared freshly for each calibration in
10/90% MTBE/acetonitrile. The calibration standards were made in the range from 100 to
10,000 pg/L 8-2 TBA. A constant level of internal standard was used: 515 pg/L D-8-2 TBA.
The calibration curves were constructed 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 concentrations of
8-2 TBA.
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Instrumentation and conditions:

HPLC Instrument: Model 2795, Waters

MS Instrument: ZQ, Waters

LC Parameters:

Column: Xterra MS C18,30 mm x 2.1 mm, 2.5 ym

Mobile Phase: A-— water

B - methanol
Gradient:
Time (min) %A %B Flow (mL/min)
0 30 70 0.25
1 30 70 0.25
2 0 100 0.25
6 0 100 0.25
6.1 30 70 0.25

8 30 70 0.25

Column Temperature: 30°C

Injection Volume: 20 uL

Column Switch: 2 and 6 min

MS Parameters:

Ionization mode: Electrospray, negative ions

Capillary voltage: 25kV

Cone voltage: 1ov

Source Temperature: 120°C

Desolvation Temperature: 300°C
Data Acquisition Function:  8-2 TBA: SIR of 463, 523; 0-6 min
D- 8-2 TBA: SIR of 467, 528 m/z; 0-6 min

5. Calculations

The following calculations were used to determine the recoveries of individual chemical species
monitored for H-25435 (Tables 1-4). For example, if 0.045 g of H-25435 was weighed into the
vial and 3 mL of buffer was added to the vial the nominal concentration that was assigned to
each of the chemical species was: (0.045 g *1000 mg/g) / 0.003 L = 15,000 mg/L. The nominal
concentration used for recovery calculation was an average of four replicates. The % recovery

was calculated by dividing the measured concentration by the nominal concentration, times
100%.

The expected (nominal) concentration of 8-2 TBA in the spiked samples was calculated as
follows: the 4.5 nL of 1040 mg/L 8-2 TBA spike represents 4.5 pL x 1040 ng/ul= 4680 ng

8-2 TBA. This amount was extracted with 3 mL of MTBE. The expected nominal concentration
of 8-2 TBA in the MTBE extract is: 4680 ng/3 mL=1560 ng/mL. The % recovery is calculated
by dividing the measured concentration by the nominal concentration, times 100%.

The H-25435 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-25435 is: 45 mg of H-25435 x (0.129%/100)/0.003 L= 19.4 mg/L

(19,400 pg/L).
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RESULTS AND DISCUSSION

Tables 1-4 present the results for measured concentrations and recoveries of individual [

] measured for H-25435 and average concentrations and recoveries for Day 0 and Day 5 replicate
samples for pH 1.2, 4.0, 7.0, 9.0, respectively. The average concentration and recoveries were
calculated as an average of concentrations and recoveries of [ ]
monitored for H-25435. The average percent recoveries for the Day 0 and Day 5, pH 1.2
replicate samples were 76+ 5.9% and 63 + 28%, respectively. The average percent recoveries
for the Day 0 and Day 5, pH 4.0 buffer replicate samples were 97 + 3.0% and 95 + 4.4%,
respectively. The average percent recoveries for the Day 0 and Day 5, pH 7.0 replicate samples
were 92+ 1.1% and 90 + 0.9%, respectively. The average percent recoveries for the Day 0 and
Day 5, pH 9.0 replicate samples were 96+ 0.6% and 95 + 9.3%, respectively. The difference of
average recoveries between the Day 5 and Day 0 samples was less than 10% for pHs 4.0, pH 7.0,
and pH 9.0 buffers. This indicates that the H-25435 is hydrolytically stable at these pHs

(ti, >one year). Similarly, the difference in recoveries | ]
for Day 0 and Day 5 samples at pH 4.0, pH 7.0, and pH 9.0 buffers were less than 10%, except
the C10-P-C10 bis ester at pH 4.0 and pH 9.0 buffer. The average recoveries for Day 0 and
Day 5 samples of the pH 1.2 buffer differ by more than 10%. However, in case of pH 1.2 buffer
a precipitate was observed after addition of the test substance to the buffer. The precipitate was
difficult to completely dissolve even after addition of acetonitrile and extended sonication,
especially for the Day 5 samples. This lowered the observed recoveries, especially for the bis
esters. Therefore, the observed change in the average recoveries between the Day 0 and Day 5
samples is most likely because of observed solubility problems rather than hydrolysis.

Figure 1 shows example calibration curves for [ ] monitored during the hydrolytic
stability study. Figures 2-5 show example chromatograms obtained for the monitored [ ]
for a pH 7.0, Day 0 blank sample, calibration standard containing 5.3 mg/L H-25435, pH 7.0,
Day 0 test sample, and pH 7.0, Day 5 test sample.

The content of residual 8-2 TBA in H-25435 was measured using the procedure described in
Section A.2. Based on the results of five replicates of the H-25435, the content of residual

8-2 TBA in H-25435 was calculated to be 0.129+0.0048%. Assuming that the buffer extracts all
the residual 8-2 TBA from the test substance during the time of hydrolytic stability experiment,
the expected concentration of 8-2 TBA in the test system would be 19.4 mg/L (19,400 pg/L).
(see 5 Calculations). Tables 4-8 present the measured concentrations of 8-2 TBA for Day 0 and
Day 5 replicate samples for pH 1.2, 4.0, 7.0, 9.0, respectively. The concentrations of 8-2 TBA
measured for the Day 0 samples are slightly higher than the expected concentration of 8-2 TBA
originating from residual 8-2 TBA. This may be due to different extraction methods used for
determination of residual 8-2 TBA in the test substance and the method used for analysis of
hydrolytic stability samples. The Day 5 concentrations of 8-2 TBA are comparable with these
observed for Day 0 samples. The observed differences in concentration of 8-2 TBA between the
Day 0 and Day 5 samples for pH 7.0, 9.0 buffers are in the range of error for the analytical
method used (£15%). A decrease of 8-2 TBA concentration between Day 0 and Day 5 may be
explained by adsorption of 8-2 TBA on the precipitate observed for this pH. The difference of
8-2 TBA concentrations between Day 0 and Day 5 for pH 4.0 samples is larger than can be
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explained by the analytical method error (Table 6). However, the observed QC sample
recoveries for Day 5 samples indicate higher than expected bias of the analytical method for this
set of samples. Thus, the increase of 8-2 TBA concentration for Day 5 samples is most likely
due to analytical method performance rather than the test substance hydrolysis.

Figure 6 shows a representative calibration curve obtained for 8-2 TBA. Figures 7-10 show
chromatograms for 8-2 TBA calibration standard; Day 5, pH 7.0 blank sample; Day 5, pH 7.0
test sample; and Day 0, pH 7.0 test sample, respectively.

Table 9 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 with deviation not
exceeding + 0.1°C.

Table 10 summarizes results of the pH measurements for pH 1.2, 4.0, 7.0, and 9.0. The
measured pH of Day 0 and Day 5 replicate samples for all of the investigated pHs was at the
specified nominal level with the deviation not exceeding + 0.1.

CONCLUSIONS

The hydrolytic stability of H-25435 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 H-25435 was demonstrated to be
hydrolytically stable at pH 9.0, pH 7.0, and pH 4.0 with t;, >one year. The data obtained for
hydrolytic stability of H-25435 at pH 1.2 show the difference of average recoveries for
monitored [ ] between Day 0 and Day 5 samples is larger than 10 percent.
However, in case of pH 1.2 buffer a precipitate was observed after addition of the test substance
to the buffer. The precipitate was difficult to completely dissolve even after addition of
acetonitrile and extended sonication, especially for the Day 5 samples. This lowered the
observed recoveries, especially for the [ 1 Therefore, the observed change in the
average recoveries between the Day 0 and Day 5 samples is most likely because of observed
solubility problems rather than hydrolysis.

The measured concentration of 8-2 TBA did not indicate any hydrolytic degradation of H-25435
to 8-2 TBA for any of the investigated pHs. The observed concentrations of 8-2 TBA can be
explained by the residual 8-2 TBA present in the test substance (H-25435). There was no
significant increase of 8-2 TBA concentration observed between Day 0 and Day 5 samples for
any of the investigated pHs.
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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 Management, Wilmington, Delaware.

REFERENCES

1. Organisation for Economic Cooperation and Development (OECD). May 12, 1981. OECD
Guidelines for Testing of Chemicals, Hydrolysis as a Function of pH, OECD Guideline
No. 111.
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TABLES

-24
Company Sanitized. Does Not Contain TSCA CBI.
AR-226



974V
19D VOSL Ureino)) JoN seo(] ‘paznjues Auedwo)

i mN -
‘(dS¥Y% Pue 95134y JO SUOIB[NO[EO WOL Papn]oxa ajeoyday |
99 (iv4 144 137 9 89 69 €L £8 L6 601 KI9A009) %,
782 THE Lyt LY a4 6LT LT SEl 24 €€ €Ll asd %
056°6 0L6'T 0519 09%9 0158 00£°01 00%°01 000°11 005°21 00971 00591 AN
00571 0€3°€ 091°L 0058 00€°11 008°C1 00LC1 00LT1 000°L1 00761 00861 ¥ S 1
0569 058°1 00ty 016°C 0Ty 091°L 066°L 0166 0¥ 0196 000°ST £ S Tl
0p6°’l 89L 0L8°T ors Iy 56 0£S'l 0£9°1 000y 00¢°t 097°€ T s 1
00%°01 0€T°¢ 068°9 086°L 000°01 000°11 00t'01 00%°01 00Z7'v1 006'¢1 0oLyl 1 S 71
9L 0L 91 Ly 6 L8 101 o1 68 601 o1t K12A009 9
6'S L'tz ¥'eT 191 98 €S Sy LE ¥'e €Y gV asyd %
00021 0601 oStz oL 0091 00L°€1 006°S1 00591 00071 00T'LI 00v°L1 aBesany
00s°Z1 00€°1 079°T OvL'L 001°S1 00¥ vl 00591 00L°91 00Sy1 00781 00¢°81 ¥ 0 1
000°TT 0€1°l 0LS°T 0TY'L 00Lp1 00S°€1 00Ls1 008°91 006°¢1 001°LI 001°L1 £ 0 Tl
00011 89 0£9°1 018°¢ 00871 008°1 00061 009°ST oot'cl 00t91 00v°91 z 0 Tl
00S°Z1 OLTt 0L6T 0L9'8 00L'ST . 00T¥1 005°91 00691 00ZY1 00TLY 008°L1 I 0 71
d
A | apw | apw | aAw | aaw | am | asw | ase) | ase | g | as |©F S HS
aderaay i ] | } | } [ | I I | ] { ] I | ] (|

‘(po0z-ounp-g0) S pue (pOOT->ung-£0) 0 SAed DoL€ ‘T'T HA ‘SEPST-H Jo LIqeIs snoanbe 10§ s)[nsaa [eanAfeuy 1 IqeL

c96 1-uodng Hd Jo uonouny e se $¢psz-H JO ANIqers onAjoIpAH



979V
14D VOSL Ureiuo) 10N s30Q "paziues Auedwo)

— WN -

6 65 9% 66 86 L6 6 L6 86 So1 101 K10A093y %

vy 8L ¥y Iy Le I's 1's Sy €Y =4 8Y asd %
00t'p1 0268 00941 001°S1 006°t1 00L'%1 0051 0081 006'¢1 000°91 00v°s1 aBuroay
001°61 068°6 00£°S1 006°S1 00t'S1 00Z's1 001°s1 00€°ST 0091 00L°91 00T'91 b ¢ 0t
009°¢ 1 0728 008°¢T 00v'p1 001°b1 009°¢1 00F°€T 008°¢1 00¥p1 00551 00b'p1 € S oY
009°%1 008°8 008°%1 001°51 000°ST 001°61 0091 006°¢1 00£°s1 00991 00t's1 z S o
00€°p1 09L°8 00E¥1 000°S1 000°S1 000°st 00L Y1 001°s1 00¢¥1 00€°S1 005°S1 1 s ot

L6 oL 86 001 001 001 001 001 001 101 €01 K194009% 9%

o€ A3 Ty 4 0t 67 L1 ' oy €9 ¥e asd %
00Z°s1 00011 00€°sT 00951 00L'ST 00L'ST 009°1 009°ST 009°s1 00851 001°91 s8eioAy
00€°S1 008°01 00¥°S1 005°ST 008°ST 00v's1 008°S1 008°s1 001 005°91 00991 ¥y 0 ot
00L°ST 00€°11 006°S1 001°91 00791 00£°91 00L°S1 00091 00t'91 00L'91 00291 3 0 0t
00761 00€°11 009°51 00t°s1 005°st 008°S1 009°S1 00951 00L'S1 00€°S1 001°91 z 0 ot
009°t1 00901 00¥' %1 00T°s1t 001°s1 00g°s1 007°s1 006'p1 006%1 009°%1 00£°s1 1 0 oY

day | Aeq Hd

("1/3u) (r7/Bux) (1/3m) (1/8w) (ry/Bu) ("/3w) (1/8w) (/Bu) (1/3m) (1/3uw) (1/8w)
ey [ I ) | [ [93-d-901 [ i | ] | ] [ ] I}

(F00Z-KeIN-8T) S Pu® (FOOZ-ACIN-ST) 0 SAed ‘D00S ‘0'F H ‘ScpS7-H Jo Apiqe)s snoanbe 1oy synsai eandfeny :73qeL

$96¥ [-1uodnQ Hd o uondun € se SepSZ-H Jo ANNiqels ank[oipAg



97T-dvV
‘19D VOS1 umuo) joN sso( “pazuues Aueduro)

—— N\N -

06 19 68 €6 £6 v6 ({3 ¥6 06 96 9 K12A000

60 91 Sl 90 A e €0 ¥0 I's L€ 97 asd %
000%'1 0056 008°¢t 00S*v1 00S¥1 009%1 00EP1 00941 000°%1 000°s1 00671 ofeIoAy
0001 099°6 008°€1 0051 00€'d1 00L'p1 00¥'p1 009'v1 001°%1 00¥'S1 00L Y1 ¥ S 0L
00171 0856 008°¢1 00971 0oLyl 000°%1 00£Y1 009°F%1 000°s1 005°S1 00g's1 € S oL
006°€1 01%'6 000°%1 00S°p1 00£p1 001°S1 00€°%1 00S°¥1 009°€l 006°v1 00%°p1 z S oL
008°¢t 0€E’6 00S°€1 00FF1 009¥1 00SF1 00£°p1 00S°$1 00¥°¢1 00E'%1 000°S1 1 S oL

6 19 16 6 L6 6 9% $6 6 101 L6 K1aa0099 o,

1 €1 o€ (a4 ¥l ¥l 80 ST 0T T L1 asd %
00L¥p1 0£L'6 008yl 000°s1 00¥°S1 001°s1 00£°S1 0051 00T's1 001°91 00$°St a8rioAy
00S°¢1 0LS6 000°%1 00£¥1 001°61 00T°s1 001°S1 000°s1 008°¥1 00791 00€'s1 ¥ 0 oL
00L Y1 0tL6 00€'¥1 008°%1 00¥'S1 00€°S1 00¢°s1 00t's1 00€°ST 005°91 00£°S1 £ 0 oL
00LY1 0zL6 00L'Y! 006t 005°S1 001°61 00T'S1 000°¢1 00E°ST 006°S1 00L'S1 z 0 oL
006°¢1 068°6 000°S1 008°S1 009°s1 008°p1 00¥°s1 00¥'S1 005°S1 00L'ST 008°S1 1 0 oL

doy | Asq ad

(7/3m) (y/Bur) (1/8w) (77/8m) (ry/8ur) (1/3wm) (7/3w) (1/3u) (1/3m) (1/3m) (1/3m)
Beraay [ ] l J [ | I ] [ ] [ ] | ] I [ l }

“(b00Z-SCIN-TT) S PU® ($00T-KIA-90) 0 S&ed ‘D008 ‘0°L HA ‘SepST-H JO Ajiqe)s snoanbe 1o synsal [eand[euy :¢ dqeL,

$96p1-uodn( Hd jo uonouny e se S¢4S7-H Jo ANIqels onkjoIpAHg



97C-4v
TED VIS uleiuo)) JoN $30(] “paziiues Aueduwo))

— wN -

S6 86 L6 <6 £6 16 ¥6 96 ¥6 86 $6 K1aa000

€6 011 011 6€1 €81 £L1 TL L'e 911 Lt v asy %
008p1 00T's1 001°ST 008°v1 00v'p1 001°y1 00991 000°S1 009¥1 00£°s1 008°v1 a8e1oay
006°S1 00§°L1 00%'91 008°ST 00791 00¥'s1 00§°s1 009°s1 005°S1 008's1 0061 y S 06
008°ST 00T°s1 006°ST 00091 00t's1 00L'ST 001°s1 00751 000°91 00t's1 001°s1 £ S 0'6
0001 000°¢1 005°s1 0091 009°s1 006°%1 009'p1 006°p1 008°b1 005°S1 00€°¢1 z < 06
008°C1 006°€1 00L°T1 00LT1 005°01 00501 001°€l 00£'%1 0021 005'p1 00051 I S 06

96 08 S6 96 86 86 86 86 001 66 66 K13A059Y] 9,

90 60 61 80 80 90 ¥l 11 L9 €1 91 asd %
001°S1 009°T1 000°s1 00T°S1 00%°S1 00%°s1 00¥'S1 00$°S1 00L'ST 009°S1 009°ST a8eraay
00T's1 00LT1 00Z's1 00Z°ST 00€°ST 00%'s1 005°S1 009°S1 00Z'91 005°S1 00ts1 4 0 06
000°S1 005°T1 009°¢1 001°s1 00751 00€°sT 001°s1 00€°S1 00£°S1 00¥°S1 006°S1 € 0 06
001°S1 00S°TI 00T'S1 00¥°S1 005°S1 008°S1 009°s1 009°S1 001 008°s1 00L's1 z 0 06
00Z°s1 00LTT 000°61 00T'S1 00¥°S1 00€°ST 00€°s1 00¢°ST 008°91 008's1 oov's1 I 0 06

day | Leq Hd

(1/8m) (1/8w) (1/3w) (7/3m) (7/3u) (1/8m) ("1/8m) (1/Bur) (1/8ur) (1/3ur) (7/3ur)
aJeaoay I ] l I [ I [ 1 [ 1 l I | ] [ 1 | [ |

“(F00T-K2IN-81) S Pu® (F00T-ACIN-CT) 0 SAB{ ‘Do0S “0'6 HA ‘SErST-H JO A1iqe)s snoanbe 10 s)insas feopdleuy 4 sjqe],

§96v [-3uodn( Hd jo uonouny e se S¢ySZ-H Jo AlIqels onAjoIpAH



b,

Hydrolytic Stability of H-25435 as a Function of pH

DuPont-14965

Table 5: Measured concentrations of 8-2 TBA for pH 1.2, 37°C, Days 0 (03-June-2004) and
5 (08-June-2004).

Nominal 8-2 TBA Measured 8-2 TBA % Recovery
pH Day | Rep | Concentration (ug/L) Concentration (ng/L)
12 0 1 - 25,300 -
1.2 0 2 - 25,700 -
1.2 [1] 3 - 25,600 -
12 0 4 - 24,800 -
Average 25,400
Standard Deviation 404
12 o QC1 1560 1680 108
12 0 QC2 1560 1610 103
1.2 0 QC3 1560 1670 107
Average 106
Standard Deviation 2.7
12 5 1 - 16,800 -
12 5 2 - 24,900 -
12 5 3 - 14,800 -
1.2 5 4 - 22,700 -
Average 19,800
Standard Deviation 4,780
12 5 QC1 1560 1470 94
12 5 QC2 1560 1500 96
1.2 5 QC3 1560 1450 93
Average 94
Standard Deviation 15
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Table 6: Measured concentrations of 8-2 TBA for pH 4.0, 50°C, Days 0 (13-May-2004) and
5 (18-May-2004).
Nominal 8-2 TBA Measured 8-2 TBA % Recovery
pH Day | Rep | Concentration (ug/L) Concentration (ug/L)
4.0 0 1 - 25,400 -
4.0 0 2 - 24,300 -
40 0 3 - 21,900 .
4.0 0 4 - 23,200 .
Average 23,700
Standard Deviation 1,500
4.0 0 QC1 1560 1680 108
4.0 0 QcC2 1560 1660 106
4.0 0 QC3 1560 1620 104
L, Average 106
Standard Deviation 2.0
4.0 5 1 - 28,400 -
4.0 5 2 - 29,500 -
40 5 3 - 30,200 .
40 5 4 - 29,500 -
Average 29,400
Standard Deviation 744
4.0 5 QC1 1560 2010 129
4.0 5 QC2 1560 2030 130
4.0 5 QC3 1560 1630 104
Average 121
Standard Deviation 15
-30—-
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i,
Table 7: Measured concentrations of 8-2 TBA for pH 7.0, 50°C, Days 0 (06-May-2004) and
5 (11-May-2004).
NOC'::‘::::;:J:A Measured 8-2 TBA % Recovery
pH Day Rep (/L) Concentration (ug/L)
7.0 0 1 - 22,300 -
7.0 0 2 - 22,300 -
7.0 0 3 - 22,800 -
7.0 0 4 - 23,900 -
Average 22,800
Standard
Deviation 750
7.0 0 QC1 1560 1640 105
70 0 QC2 1560 1630 104
7.0 0 QC3 1560 1600 103
pptRR
Average 104
Standard Deviation 1.0
70 5 1 - 24,000 .
70 5 2 - 24,300 -
7.0 5 3 - 24,200 -
7.0 5 4 - 12,300 -
Average 24,200
Standard
Deviation 150
70 5 QC1 1560 1590 102
7.0 5 QcC2 1560 1540 99
7.0 5 QC3 1560 1580 101
- Average 101
Standard Deviation 1.5
! Not used in the calculation of the average and standard deviation.
n—
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DuPont-14965

Table 8: Measured concentrations of 8-2 TBA for pH 9.0, 50°C, Days 0 (13-May-2004) and
S (18-May-2004).

Company Sanitized. Does Not Contain TSCA CBI.
AR-226

NE‘::::L?;‘Z‘ t;.l;ﬁA Measured 8-2 TBA % Recovery
H Da; Re, Concentration L
P Y P (ug/L) (rg/L)
9.0 0 1 - 25,000 -
9.0 0 2 - 25,300 -
9.0 0 3 - 25,300 -
9.0 0 4 - 25,700 -
Average 25,300
Standard
Deviation 287
9.0 0 QC1 1560 1590 102
9.0 0 QC2 1560 1640 105
9.0 0 QC3 1560 1680 108
Average 105
Standard Deviation 3.0
9.0 5 1 - 26,300 -
9.0 5 2 - 26,000 -
9.0 5 3 - 25,700 -
9.0 5 4 - 25,900 -
Average 26,000
Standard
Deviation 250
9.0 5 QCl1 1560 1550 99
2.0 5 QC2 1560 1620 104
2.0 5 QC3 1560 1510 97
Average 100
Standard Deviation 3.6
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Table 9: Daily temperature readings of the shaking water bath.

Time (Day) pH Date Tem::ecr)atnre
0 1.2 03-June-2004 37.0
1 1.2 04-June-2004 37.0
2 1.2 05-June-2004 37.0
3 1.2 06-June-2004 37.0
4 12 07-June-2004 37.0
5 1.2 08-June-2004 37.0
0 4.0 13-May-2004 50.0
1 4.0 14-May-2004 50.0
2 4.0 15-May-2004 50.0
3 4.0 16-May-2004 50.0
4 4.0 17-May-2004 50.0
5 4.0 18-May-2004 50.0
0 7.0 06-May-2004 50.0
1 7.0 07-May-2004 50.0
2 7.0 08-May-2004 -

3 7.0 09-May-2004 .

4 7.0 10-May-2004 50.0
5 7.0 11-May-2004 50.0
0 9.0 13-May-2004 50.0
1 9.0 14-May-2004 50.0
2 9.0 15-May-2004 50.0
3 9.0 16-May-2004 50.0
4 9.0 17-May-2004 50.0
5 9.0 18-May-2004 50.0

Temperature was not recorded.

Company Sanitized. Does Not Contain TSCA CBI.
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Table 10: pH measurements for Day 0 and Day 5.

Day Rep Nominal pH Measured pH
0 1 1.2 1.27
0 2 1.2 1.25
0 3 1.2 1.27
0 4 1.2 1.27
5 1 12 124
5 2 12 1.23
5 3 1.2 124
5 4 1.2 1.24
0 1 4.0 4.10
0 2 4.0 4.11
0 3 4.0 4.09
0 4 4.0 4.10
5 1 4.0 4.07
5 2 4.0 4.07
5 3 4.0 4.08
5 4 4.0 4.07
0 1 7.0 7.10
0 2 7.0 7.09
0 3 7.0 7.10
0 4 7.0 7.10
5 1 7.0 7.06
5 2 7.0 7.07
5 3 7.0 7.07
5 4 7.0 7.05
0 1 9.0 9.10
0 2 9.0 9.10
0 3 9.0 9.08
0 4 9.0 9.09
5 1 9.0 9.09
5 2 9.0 9.09
5 3 9.0 9.08
5 4 9.0 9.07

Company Sanitized. Does Not Contain TSCA CBI.
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FIGURES
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Figure 1: Example calibration curves obtained for monitored| R
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Figure 2: Example chromatograms of monitored |
sample for pH 7.0 buffer on Day 0.

Jobtained for a blank

L
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Figure 3: Example chromatograms of monitored |
calibration standard containing 5.3 mg/L H-25435,

| obtained for a
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hydrolytic stability sample.

Figure 4: Example chromatograms of monitored [

Jobtained for Day 0, pH 7.0

050704025 F1:8IR of 3 channels,ES-] 050704025 F1:SIR of 3 channels,ES-
pH 7 Rept, Day0 pH 7 Rept, Day0 §1E [$
6-5380-*&;& 88262.0 6.001e+005
100 5 73 100
146085.5
% %
5.63 g gq 5.83
0 Py e Y (akaa s e min o Laannasanas anas SGARS At rans i s Lante min

2.0 4.0 6.0 8.0 10,0 2.0 40 6.0 8.0 10.0
050704625 I F1:SIR of 3 charnnels ES- 050704b25 F2Z:SIR of 3 channels,ES-
pH 7 Rep?, Day 0 s 1| [Pt oavo b

7.9220+004 2.778e+
100 14160.1 o 100 " 006
236250.2
% %
056 188 549 0.51
o e TR L GaNaearesan oy P —— min
0 4.0 2.0 40 6.0 8.0 10.0
050704b25 r F2:SIR of 3 channels £S-|  [050704b25 Fa F2:SIR of 3 channels,ES-
pH 7 Repl, Day 0 51'58 |1} pH 7 Rept, Day 5.81 4]
1.5790+006 224
100 141764.9 + 100 20384.1 240e+005
% %
o MSAAA NaAMI AR AR NS S Lina y T pasas: min o ; T per I RGinsiatin nass tanse canial )

20 4.0 8.0 8.0 100 2.0 40 6.0 8.0 10.0
050704b25 r F3:SIR of 4 channels,ES-|  [050704b25 r F3:SR of 4 channels,ES-
PH7 Rept, Day© ska 0 | [H7Rept, Dayo 5hs

678068.4 7.461e+006 6766523 584 1«»1!‘01
100 100
% %
o ARG A AEAS RaARe wass L iy Y TTT——— 0 o T \MSA Anas hanss anng sanas )

20 4.0 8.0 8.0 10.0 120 20 4.0 (X 80 10.0 320
£50704b25 T F3:SIR of 4 channels,ES-|  [050704b25 r F3:SIR of 4 channets,ES-
pH 7 Rep1, Day 0 6.07 13 pH 7 Rept, Day0 135 i

2.0836+006 4.757e+
100 217004.9 100 66506.3 57e+005
% %
0 T AGAREARALA) ’ T aaasy Terr min o " J Ty Laauay ¥ Uhiana T min
2.0 4.0 8.0 8.0 10.0 12.0 2.0 40 6.0 8.0 10.0 12.0

Company Sanitized. Does Not Contain TSCA CBI.
AR-226



Hydrolytic Stability of H-25435 as a Function of pH DuPont-14965

Figure 5: Example chromatograms of monitored |
pH 7.0 hydrolytic stability sample.
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Figure 6: Representative calibration curve for 8-2 TBA.

Compound name: 8-2TBA

Correlation coefficient: r = 0.999939, "2 = 0.999878

Calibration curve: 1.14978 * x+-12.1779

Response type: Internal Std (Ref2 ), Area * (IS Conc. /IS Area )
Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
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Figure 7: Representative chromatograms of 104 pg/L 8-2 TBA calibration standard and

515 pg/L D-8-2 TBA internal standard.
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Figure 8: Representative chromatograms for Day 5, pH 7.0 buffer blank sample.

051104b07 Smooth(Mn,1x3) F1:SIR of 2 channels,ES-
blank 1; pH 7; Day 5 463, 523
6.898e+003
100
%_
0- ML T | N N B ML T Min
1.00 2.00 3.00 4.00 5.00
051104b07 Smooth(Mn,1x3) F2:SIR of 2 channels,ES-
blank 1; pH 7; Day 5 467, 528
1.966e+003
100
%_
i
Oty Trerepr——— TPt T = Mmin
1.00 2.00 3.00 4.00 5.00

-43 -
Company Sanitized. Does Not Contain TSCA CBI.
AR-226



Hydrolytic Stability of H-25435 as a Function of pH

DuPont-14965

Figure 9: Representative chromatograms for Day 5, pH 7.0 hydrolytic stability sample and
515 pg/L D-8-2 TBA internal standard.
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Figure 10: Representative chromatograms for Day 0, pH 7.0 hydrolytic stability sample

and 515 pg/L D-8-2 TBA internal standard.
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