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Hydrolytic Subility of1.24616as a Function ofi Dupo 13970

~~ SUMMARY

Hydrolytic stability of 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. Concentrationsoffluorinated active ingredient of
'H-24616 were measured by "°F NMR spectroscopy and percent recoveries were calculated for
Day 0 and Day$ replicate samples for pH 1.2, 4.0 phthalate, 4.0 citrate, 7.0, 9.0 buffers. The
average percent recoveries for the Day0 and Day 5, pH 1.2 replicate samples were 104 3.6%
and 86 = 4.0%, respectively. The average percent recoveries for the Day0 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 Day5, pH 4.0 citrate buffer replicate samples were
92.4 3.2% and 89 3.1%, respectively. The average percent recoveries for the Day 0 and Day 5,
DH 7.0 replicate samples were 97: 2.0% and 91 + 1.8%, respectively. The average percent
recoveries for the Day 0and 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 witht >one year using the
criterion ofDay 0 and Day 5 fluorinated active ingredient recoveries differing by no more than
10 percent. The data obtained for hydrolytic stability offluorinated active ingredientofH-24616
at pH 1.2 and pH 4.0-phthalate buffers is not conclusive. The difference of recoveries for
fluorinated active ingredient between Day 0 and Day 5 samples was larger than 10 percent. The
data indicates that a significant portionoffluorinated active ingredient stays dissolved after
additionof acetonitrile to the samples that were exposedtotest 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 spectraofthe acetonitrile extracts for
these pHs did not indicate any changes ofthe fluorinated active ingredient material.

‘The measured concentration of id not indicate any hydrolytic degradation of the
fluorinated active ingredient material t for pH 4.0 and pH 7.0 buffers. The observed
concentrations o—-:‘be explaimed by the residual resent in the test
substance (H-24616). Fof pH 1.2 and 9.0 an increaseofthel oncentration beyond that
accounted for byreo se in the test substance was observed. It was estimated
that this increase would represent hydrolysisof 0.06 and 0.03% the test substance for pH 1.2 and
pH 9.0 buffer, respectively.

—~
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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. The study was conducted according to the protocol:
"Hydrolytic stability of H-24616 as a functionof pH", which was patterned after the OEC]
Guideline 111." Additionally, the gencentration ofthe as
monitored to investigate if s released from the test substance during the test.

STUDY DESIGN

A preliminary test was performed on the test substance at 50% 0.1°Cat pH 4.0, 7.0, 9.0 and at
370.1°C for pH 1.2. Ifless than 10% test substance hydrolysis was observed afer5 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
analyzedfor[J

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

—~ ingredient[AMBRE is csscnially not soluble in water. Therefore, the study was
conducted With excessofundissolved fluorinated active ingredient and the amountofthe test
substance was sufficient to satisfy the sensitivity requirements ofanalytical method. The molar
concentration of fluorinated active ingredient was estimated to be 0.002 M (in 5. Calculations).

MATERIALS AND METHODS

A. Materials

i Test Substance

Name: 21616

= [ \
Haskell number: 24616

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

-_
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om %Fhorine (ui) 03%
\ % Solids (w/w) 23%

oi 63
Mia 1500 amu
Mw: 1700 amu
polydispersity 113

2 ResidualYn 24616

rr in the test substance (H-24616) was determined by LC/MS using the
same analytical method as described in Analysis of{lin Methods. Five replicate samples
Of H-24616 (approximately 45mg)were introduced to glass vials, weighed, 10 mL ofTHF
(tetrabydrofurane) was added, vials crimped, and vortexed for 10 minutes on a mulfitube
vortexer. A 0.1 mL aliquotofdissolved sample was transferred to a glass LC vial and 0.9 mL
acetonitrile and intemal ee added. Calibration standards were made in
10/90% THF acetonitrile in the range from100 to 1020 ng/mL[RSNNEY

3. Preparationofbuffersolutions

The following buffer solutions were prepared as described in the Annex to OECD
guideline 111.0)

a pHIZ

~ ‘The 0.2 M potassium chloride (KCI) was prepared by dissolving 3.78 g ofKCI (purity 99.0%,
Sigma) in 250 mLofwater. The0.2 M hydrochloric acid (HCI) was prepared by diluting 4.93 g

of hydrochloric acid (36.5-38%, Signa) in 250mL water. The pH 1.2 buffer solution was
prepared by placing 125 mLof0.2 M KCl and 161.3 mLof 2 0.2 M HCI 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
hydrochloric acid

bo pH4

Phthalate buffer: 0.1 M solutionofpotassium hydrogen phthalate was prepared by dissolving
10.21 gofpotassium hydrogen phthalate (purity 99+3%, Sigma) in S00 mLofwater. The pH 4.0
buffer solution was prepared by placing 2 mL ofa 0.1 M sodium hydroxide solution and 250 mL
ofa 0.1 M potassium hydrogen phthalate solution into 2 500-mL flask andbringingthe flask to
volume with water. The pHofthe buffer was adjusted to 4.0 with hydrochloric acid.
Citrate buffer: 0.1 M solutionofpotassium dihydrogen citrate was prepared by dissolving 11.5 g
ofpotassium dihydrogen ciate (purity 99+%, Fluka) in 500 mLofwater. The pH 4 buffer
solution was prepared by placing 45 mL ofa 0.1 M sodium hydroxide solutionand 250 mL ofa
0.1 M potassium dihydrogen citrate solution into a 500-mL flask and bringing the flask to
volume with water. The pHofthe buffer was adjusted to 4.0 with 1 M sodium hydroxide.

—_

—_—
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—_ c  pHT:

‘The 0.1 M solutionofpotassium phosphate was prepared by dissolving 6.81 g of potassium
phosphate, monobasic (KH;POs, purity 99.5%, Sigma) in 500 mLofwater. The pH 7buffer
solution was prepared by placing 148 mL ofa 0.1 M sodium hydroxide solution and 250 mL of
the 0.1 M potassium phosphate solution into a S00-mL flask and bringing the flask to volume
‘with water. The pH of the buffer was adjusted to 7.0 with hydrochloric acid.

a pHO:

‘The 0.1 M boric acid (HBOs) solution in 0.1 M potassium chloride (KCI) was prepared by
dissolving 3.73 g of KCI (purity 99.0%, Sigma) and 3.09 gof HyBO; (purity 99.5%, Sigma) in
500 mLof water. The pH 9.0 buffer solution was prepared by placing 250 mL ofa 0.1 M HsBOs
solution in 0.1 M KCl and 106.5 mL of 2.0.1 M sodium hydroxide solution into a 500-mL flask
‘and bringing the flask to volume with water. The pHofthe buffer was adjusted to 9.0 with
sodium hydroxide.

‘Water used for buffer preparation was obtained from a Banstead 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 Fier systems with 0.22-um
cellulose acetate filter. The buffer solutions were stored at room temperature.

4. Equipment
—~ pH Meter: Orion Model 250 A

WaterBat Precision Reciprocal Shaking Water Bath, Model 50, PrecisionAutoclave: AMSCO Model 3023
Automaiic Pips: Researoh Pro 100, 1000, 5000; Eppendorfl
Balance: Mettler AE-100

Centrifuge: Sorval Legend RT
Vorteer: Mulitube vorexer, VWR
Glass Vials: 10 mL borosilicate Serum Type Reaction vials (Supelco) with 20 mm Barrier Septa(FolSilicone),0.1 thik (Supelco). Th vials andseptawere autoclaved st 121°C for

30 min before use.

B. Methods

1. Preliminary test

The preliminary test was performed on H-24616 at 50°C at eachofthe 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
cachofthe pHs tested. Approximately 45 mgofthe H-24616 was weighed into sixteen 10-mL
autoclaved glass vials and 3 mLofappropriate buffer solution was added. The vials were crimp
caped with the aluminum foil covered partof the septa facing inside the vial. Eight ofthe 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 five
days at the appropriate temperature. Eight vials containing only 3 mLofappropriate buffer were

—_ prepared to serve as the blanks. Fourof them were used as the Day 0 blanks and the other four

-_—
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—~ were wrapped in Al foil and placed in the water bathto be the Day blanks. Additionally, six
vials contaiging 3 mL of appropriate buffer were spikedBr)solution (4.5 L of
1020ps “The vials were crimp capped with the aluminum foil coveredpart ofthe
septa facing inside the vial. Threeofthe vials were used as the QC samples orl).
analysis on Day 0. The other three vials were wrapped in aluminum foil and placed in the water
bath together with cightof the test substance vials. These served a roleofQC samples for
C— on Day 5. Fourofthe Day 0 or fourofthe Day 5 vials and two blank vials

were processed for the fluorinated active ingredient of F-24616 determination. The other four of
the Day 0 or Day 5 vials, two blanks vials, or— vials were processed for the

[_Sm—_y:cccrmination.
2. pH measurementand temperature

The pH was measured on Day $ in the vials containing the bufferand the test substance,
designated for the H-24616 analysis. Inadvertently, only pHofthe buffers was measured on
Dey 0, not the pHofsamples 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 readings of the temperature:
control were checked and recorded daily.

3. Analysisoftest substance

~ Vials designated for H-24616 analysis were uncapped, 6 mLofacetonitrile was added, vials
f were recapped and vortexed for 10 minutes. Additionofacetonitrile to the vial 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, aud 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 ina glass LC vial, 0.1 mLofmethyl-ds-alcohol was added and subjected to ’F-NMR.
analysis. The blank samples were subjected to the same procedure, without pH measurement.
The stock solutionof H-24616 was made bydissolving 0.45 g of H-24616 in 10 mL of THF.
Ten minutesofsonication was required to completely dissolve the test substance. Calibration
standards for the H-24616 analysis were made by appropriate dilution of the stock. The
calibration standards ranged from 200 to 2000 mg/L of fluorinated active ingredientof H-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.

~~

J
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~ Instrumentation and conditions

NMR instrument: ‘Bruker AMX360 with a F/'H dual probe

Acquisiion Parameters Pulse Program: 21Time Domain Size: 16k
NumberofScans: 128
DI Delay: 10s
Dummy Scan: 3
Puls Length § psec
Receiver Gin: automated by th insirumentInstrument Frequency: 36.8314566 MHz

Procesing Parameter: SizeofReal Specru 16k
Window Function: EM
Window Size S0Hz

Peak Used for Quantaton CF, resonanc at 32.5 ppm
4 Analysis orEEE

Samples designatedoffs were processed by injecting 3 mL methyl-tert-butyl
ether (TBE) through the vial septum using a glass syringe. Neither Day 0 nor Day samples
‘were uncapped before MTBE injection to avoid any losses of The vials containing
injected MTBE were vortexed for 10 minutes on a multitube Vortexer. Subsequently, the vials

~~ were uncapped and 0.1 mLofthe MTBE extract was transferred toa glass LC vial, 0.9 mL
‘acetonitrile added, spiked with internal standard, crimped capped, and subjected to LC/MS
analysis forJD.)

The] Oakwood Products, West Columbia, SC) was
used as the analytical standard of The

[was usedasthe internal standard. Stock solutions
1000 mg/L)of the analytical st and the intemal standard were prepared in methanol and

were stored refrigerated. The calibration standards were prepared fresh for each calibration in
10/90% MTBE/acetonitrile. The calibration standards were made in the range from 100 to
10000pig/LYN] A constant levelofinternal standard was used: 520 vv—
The calibration curves were contracted usingthe ratio of he peak area for ions mz monitored for

‘peak area for ions monitored fo id the concentrations. of

eeeae —t
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~ Instrumentationandconditions:

HPLC nstument: Model 2795, WatesMS Instrument: 2Q, Micromass
LC Parameters:

Colum: Luna3uC18 2),20mmx2mmMobile hase: Ac vater
B- methanol
Gradient“Time (min) wa un Flow (nmin)0 30 0 0251 30 7 0252 0 100 0255 0 100 02361 20 n 025s 30 3 025Column Temperature: 30°C

Injection Volume: 2041
Column Swi 2and min
M5 Parameters:
Tonization mode: Elecospray, negative onsCapillary volage: 25%
Cone vouge: tov
Source Tempera: 120
Desolvation Temperature: _300°CA DumAcqiion Fanon:LAIRof,52,05 min

CO 5.01467, 325 mz. 06 min
5. Calculations

The following calculations were used to determine the nominal concentrations of H-24616fluorinated active ingredient (Tables 1-5). For example,if 0.045 gof H-24616 containing 22.6%Muorinated active ingredient was weighed ito the vial and 3 mLof buffer was added to the vialthe nominal concenirationof fluorinated active ingredient i: (0.045 g* 0.226*1000 mg/g) /0.003 L = 3390 mg/Loffluorinated active ingredient. The % recovery is calculated by dividingthe measured concentration by the nominal concentration, imes 100%.
‘The expected (nominal) concentragion of in the spiked samples was calculated asfollows: the 4.5 pL of 1020 mg} pike represents 4.5 pL x 1020 ng/uL= 4590 ng
hn amount was extracted with 3 mL of MTBE. The expected nominal concentrationo the MTBE extract is: 4590 ng/3 mL=1530 ng/mL. The % recovery is calculatedby dividing the measured concentration by the nominal concentration, times 100%.

‘The molar concentration of fluorinated active ingredient can be estimated using averagemolecular weight (Mi) offluorinated active ingredient: 1500 g/mole. When 45 mg of H-24616is used,i represents (0.045 g * 0.226150 gimole = 6.78 10% mole of fluorinated activeingredient. Taking into account that 3 mLofbuffer is used this would represent the molarconcentration: 6.78 10° molel0.003 L = 0.0023 M. The expected concentrationofS—~

a.in
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the MTBE extract if 10%ofthe H-24616 hydrolyzed tofor be estimated in the~ following way. Ten percentof45 mg ofH-24616 represents 4.5 mg. Taking nto acequn tethe test substance contains 12.3% fluorine and assuming that al fluorine is present as—tthe hydrolisisaife 4.5 mg ofthe tet substancsmould leas: 4.5 mx 0.123 (354 ToFirm Womg/mmole) =0.79 2 ee’) ‘This amount of ould be:contained in 3 mLs ofMTBE extract. Therefore, expecic concentration of ould be:0.79 mg/0.003 L= 263 mL.
‘The H-24616 contains residual The expected, maximum concentration ofEERderived from residual the MTBE extract (3 mL), assuming complete extraction for a45 mg sampleofH-24616 is: 45mg ofH24616 x (0.019%/100)0.008 L= 365 mat.(2850 pg/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 S 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
Day0 and Day 5, pH 4.0 phthalate buffer replicate samples are 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 are 92 = 3.2% and 89 + 3.1%, respectively. The average percent recoveries for
the Day 0 and Day 5, pH 7.0 replicate samples are 97 2.0% and 91 + 1.8%, respectively. The
average percent recoveries for the Day 0 and Day 5, pH 9.0 replicate samples are 98+ 4.2% and
92% 0.81%, respectively. The differenceofaverage recoveries between the Day § and Day 0
samplesofthe 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 pHs (tz >one year).

‘The hydrolytic stability experiment for pH 4.0 was done with two different buffers: phthalate and
citrate (Table 2andTable 3). Two different buffers were used as initial experiments with
phthalate buffer indicated that the buffer composition affects the solubilityoffluorinated active
ingredient in a buffer when subjected to prolonged exposure (5 days) at elevated temperature
(50°C). Simply, the additionofacetonitrile to the vial containing the test substance would not

— completely precipitate the fluorinated active ingredient. The amountofthe active ingredient
recovered in the THF extract would be 30-50% (Table 2) for the phthalate buffer. Inorderto
determine if the unaccounted portionofthe fluorinated active ingredient was present in the
acetonitrile extract, the NMR spectrumofthe extracts was collected and a quantitationof the
fluorinated active ingredient in the acetonitile extract was attempted. Accurate quantitation of
the fluorinated active ingredient in the acetonitrile extract (acetonitrile extract contains 6 mL
acetonitrile and 3 mL ofa buffer) was not possible because the calibration standards of
fluorinated active ingredient in the acetonitrile extract could not be prepared using the THF stock
of fluorinated active ingredient. The fluorinated active ingredient would precipitate ifintroduced
10 the acetonitrile extract using THF stock. In order to determine the sensitivity difference.
between the NVIR ments done for THF and acetonitrile extract matrix, a calibration
standard og vo solvents was made and measured by the NMR methods. This
allowed the derivationofthe sensitivity-difference factor that was applied to correct for the
‘measurement of fluorinated active ingredient in the acetonitrile extract vs. the calibration
standards made in THF. However, this procedure is considered to give only semi-quantitative
results. Table 2 results indicate that significant portionofthe fluorinated active ingredient is
present in the acetonitrile extract for Day 5 samples. Comparisonofthe '’F NMR spectra of
Day 5 THF extract, Day $ acetonitrile extract, and acalibration standard indicates that the
fluorinated active ingredient present in the acetonitrile extract did not undergo a chemical change
that would be visible by °F NMR (Figure I). 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-quantiative natureof results for acetonitrile extracts, it is difficult

—_ to draw a conclusion about hydrolytic stability (t2 >one year)ofthe fluorinated active
ingredient as the difference may be coming from the inaccuracy of the results obtained for the
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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 4.0buffer (Table 3).

The differenceof average recoveries between the Day 5 and Day 0 samples for pH 1.2 is morethan 10 percent. However, similarly to pH 4.0-phthalate buffer, the solubility issues wereencountered for the pH 1.2 buffer. Table 1 indicates thata significant amount of fluorinatedactive ingredient was detected in the acetonitrile extracts, but, for the reasons described above forthe phthalate buffer, accurate quantitationofthe fluorinated active ingredient in the acetonifrileextract was not possible. Therefore, this data was not conclusive about the hydrolytic stability ofthe fluorinated active ingredient at pH 1.2. However, comparisonofthe NMR spectraofDay 5‘THF extract, Day 5 acetonitrile extract for pH 1.2 buffer, anda calibration standard indicatedthat the 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 NMRspectra ofa blank sample and the Day 0 THF extract for pH 1.2. Figures 4-6 present thecomparison ofNMR spectra obtained for Day0 2nd Day 5 THF extracts for pH 4.0 citrate,PH 7.0, and pH 9.0 buffers, respectively.

The content ors tl H-24616 was measured before the startofthe hygroltic,study. Based on the resultsoffive replicatesofthe H-24616, the content CrH-24616 was calculated to be 0.019:0.0003%. Assuming thatthebuffer extracts ail fe residual"WRthe test substance during the timeof hydrolytic stability experiment, theexpectedconcentration ofYnthe test system would be 2.85 mg/L (see 5 Calculations). Thehydrolysisofthe fluorinated active ingredientofH-24616 wouldgnost likely result in the release.~~ ofQIN) If ten perceptof H-24616 hydrolyzed releasing oc expected
concentration ofB—_ the test system would be 263 mg/L (see 5 Calculations).Table 610 presen the measured concensationsoRUBDy 0tbrictsamples for pH 1.2, 4.0 phthalate, 4.0 citrate, 7.0, 9.0, respectively. The measured concentrationo—orPH 1.2 (Table 6) indicates the increase of oncentzation for Day 5samples beyond the level that can be accounted for by the resid resent in the testsubstance. The concentration casured for the Day0 samples is comparable with
the expected congentration of riginating from eonsGeDay 5
concentration o— ‘higher by appraximately 1.5 mg/L more than the expected‘concentration originating from the residue Tre observed increase orconcentration indicates the hydrolysisofthe test substance to ovp——‘This increasereprosents only estimated hydrolysisofapproximately 0.06% (1.5 mg/L/ 2630 mg/L * 100%) ofthe test substance present in the test system. The acceptable recovery resus for the qualitycontrol samples (QC) for Day0 and Day 5 demonstrate the validity nr(Table 6). The measured concentrationso— PH 4.0 citrate, pIP4,0 phthalate, pH 7.0test systemgp not exceed significantly the expected concentrationorig inating fromtheed7-9). This indicates that there is no contribution ogonthe hydrolysis ofthe test substance. The recovery results forQC samples are also theacceptable range (Tables 7-9). The measured concentrationfePH 9.0 (Table 10)indicate the increase o onceptretion for Day S samples beyond the level that can beaccounted for by the resid sent in the test substance. The increase isapproximately 0.85 mg] eyondghe congentration explainable by the residual— Qui iis indicative of generation ©from hydrolysisoffluorinated active
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ingredient at pH 9.0. This increase represents an estimated hydrolysisofapproximately 0.03%~ (0:85 mg/L / 2630 mg/L * 100 %)ofthe test substance present in the test system.
Figure 7 shows a repregentativegalibration curve obtained oll) Figures §-10 showchromatograms for th bration 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. Inallcases, the water bath temperature was maintained at the specified level = 0.1°C.
Table 12 summarizes results ofthe pH measurements for pH 1.2, 4.0, 7.0, and 9.0. Inadvertently,only pHof buffers was measured on Day 0, not the pHofsamples containing the test substance,The measured pHofDay 0 buffers and Day S replicate samples for al ofthe investigated pHswas at the specified nominal level with the deviation not exceeding= 0.1.

CONCLUSIONS

‘The hydrolytic stability of H-24616 was tested in buffered aqueous solutions at pH 4.0, 7.0, 9.0at 50°C and pH 1.2 at 37°C for five days. The fluorinated active ingredient of H-24616 wasdemonstrated to be hydrolytically stable at pH 9.0, pH 7.0, and pH 4.0 citrate buffer withtia >one year. The data obtained for hydrolytic stabilityof the fluorinated active ingredient ofH-24616 at pH 1.2 and pH 4.0-phthalate buffers is not conclusive. The differenceof recoveries—~ for fluorinated active ingredient between Day 0 and Day 5 samples waslargerthan 10 percent.The data indicates that a significant portion of fluorinated active ingredient stays dissolved afteradditionof acetonitrile to the samples that were exposedtotest conditions in pH 1.2 andPH 4.0-phthalate buffer. Accurate quantitationofthe dissolved fractionoffluorinated active.ingredient was not achievable for acetonitrile extract. Therefore, accurate mass balance offluorinated active ingredient could not be achieved. The °F NMR spectraofthe acetonitrileextracts for these pHs did not indicate any changes to the fluorinated active ingredient material.
The measured concentrationo id notgpdicate any hydrolytic degradationofthefluorinated activegngrediggt material t for pH 4.0nd pH2.0 buffers. The observedconcenruionsoRan pied byrig eset in the toksubstance (H-24616). For pH 1.2 and 9.0an inggeaseofth ncentration beyond thatwhich can be accounted for by esi grec: in the tes Substance was observed. Itwas estimated that this increase would represet 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 Management, Wilmington, Delaware.

REFERENCES

1. Organisation for Economic Cooperation and Development (OECD). May 12, 1981. OECDGuidelines for Testingof Chemicals, Hydrolysis as a FunctionofpH, OECD GuidelineNo. 111
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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 5 (17-Feb-2004).
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* represents total recovery from THFand acetonitrile extract
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~

pyAY



24616:
iydrolytc Sabilty ofH-24616 as 3 Function ofp DuPont 13970
Table 2: Analytical results for aqueous stability of H-24616, pH 4.0 phthalate buffer,~ 50°C, Days 0 (5-Feb-2004) and 5 (10-Feb-2004).
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— Table3: 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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“Day 5, replicate 2 excluded from calculation
# represents nominal concentrationoffluorinated active ingredient in the buffer
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— Tabled: 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 5(03-Feb-2004).
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— Table 6: Measured concentrationsofl. PH 12, 37°C, Days 0 (12-Feb-2004) and5 (17-Feb-2004).
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—_ Table 7: Measured concentrations of{QAMYor pH 4.0, 50°C, pF 4.0 phthalate buffer,

50°C, Days 0 (5-Feb-2004) and 5(10-Feb-2004).
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~~ Table 8: Measured concentrationsoorPH 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: Measured concentrationsof QE pH 7.0, 50°C, Days 0 (25-Jan-2004) and
5 (03-Feb-2004).
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Table 10: Measured concentrations of for pH 9.0, 50°C, Days 0 (29-Jan-2004) and~

5 (03-Feb-2003).
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Table 11: Dailytemperature readings of the shaking water bath.—
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Ps ‘Table 12: pH measurements for Day 0 and Day 5.
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~~ Figure 1: Example °FNMR spectra of 1050 mg/L fluorinated active ingredientcalibration 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 spectraof 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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Figured: Example ""F NMR spectra of the fluorinated active ingredient recovered in~ THE extract for Day 0, pH 4.0 citrate buffer (A) and Day 5, pH 4.0 citratebuffer (B).

i |

— LJUL
i Ed
we—————

~ |

BE Wo _
t Ye
Ee

~~

» EompanySanitized.Dossnotcontain TSCACB



adsl:
Hydroytc Stability ofH.24616 as a Futonofpit DuPon13970
Figure 5: Example ’F NMR spectraofthe fluorinated active ingredient recovered in~ THF extract for Day 0, pH 7.0 buffer (4) and Day 5, pH 7.0 buffer (B).
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Figure 6: Example ’F NMR spectraofthe fluorinated active ingredient recovered in~~ THE extract for Day 0, pH 9.0 buffer (4) and Day 5, pH 9.0 buffer (B).
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igure 7: tive calibration curv \= Figure7: Representative calibration curve fogmp)
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Figure 9: Representative chromatograms for Day pH 4.0 citrate buffer hydrolytic~ stability sample and 520 pg ternal standard.
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~ Figure 10: Representatigg chromagggrams for Day 5, pH 4.0 citrate buffer blank sample
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