AR 2pl- 129788

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

CHEMICAL AND PHYSICAL PROPERTIES:
MELTING POINT

Chemicd Name Trig( 1,3-dichloropropyl-2) phosphate
e
Method/Guiddline: Method Unknown =
: Melting Point Determinai 5 3z
Test Type ing nt Determination N C:
~irn
GLP Compliant: No = 5<
: 5o
Year Test Performed: Unknown 5
(@ o)
Species:. Not Applicable
Statigicd Methods: Not Applicable

Remarks on Test Conduct: The mdting point was determined severd years ago. The data from
the test is unavailable. Therefore, the method used to measure the

melting point cannot be described.

The melting point was determined to be 26.66°C (80.00°F).

Results

Conclusion: The mdting point was determined to be 26.66°C (80.00°F).

Data Qudlity: Not reliable. The underlying data thet supports the mdting point is
unavalable. The test will be repested to confirm the melting point.

Reference: This robust summary was prepared by an individua company from
information contained on the company’s MSDS. The information
was obtained in a company test several years ago. Since the raw
data are unavailable, the test will be repeated.

Other: Prepared March 13,200 1



ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

CHEMICAL AND PHYSICAL PROPERTIES:

Chemica Name:
Method/Guiddine:
Test Type:

GLP Compliant:
Year Test Performed:
Species.

Statisticd  Methods:

Remarks on Test Conduct:

Results:

Condusion;

Data Qudlity:

Reference:

Other:

BOILING POINT

Tris( 1,3-dichloropropyl-2) phosphate

Method Unknown

Bailing Point Determination

No

Unknown

Not Applicable

Not Applicable

The boiling point was determined severd years ago. The data from

the test are unavailable. Therefore, the method used to measure the
boiling point cannot be described.

The boailing point was determined to be 200.0°C (392.0°F) @
4mmHg.

The boiling point was determined to be 200.0°C (392.0°F) @
4 mm Hg.

Not rdigble. The underlying data that supports the boiling point are
unavailable. The test will be repeated to confirm the boiling point.

This robust summary was prepared by an individua company from
information contained on the company’s MSDS. The information
was obtained in a company test several years ago. Since the raw
data are unavailable, the test will be repested.

Prepared March 13, 2001



ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

CHEMICAL AND PHYSICAL PROPERTIES: VAPOR

PRESSURE
Chemicd Name Tris( 1,3-dichloropropyl-2) phosphate
Method/Guiddine: Not Applicable
Test Type Vapor Pressure Determination
GLP Compliant: Not Applicable
Year Test Performed: Not Performed
Species. Not Applicable
Satigticd  Methods: Not Applicable
Remarks on Test Conduct: The vapor pressure of Fyrol FR-2 has not been determined
experimentaly.
Results: None
Conclusion: None
Daa Qudlity: No data available. A test will be conducted to determine the vapor

pressure of Fyrol FR-2.
Reference: Not Applicable.

Other: Prepared March 13,200 1



ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

CHEMICAL AND PHYSICAL PROPERTIES:
PARTITION COEFFICIENT (log K,,)

Chemicd Name

Method/Guiddine:

Test Type

GLP Compliant:
Year Test Peformed:
Species.

Statisticd  Methods:

Remarks on test Conduct:

Reallts

Trig 1,3-dichloropropyl-2) phosphate

QSAR Derived Partition Coefficient (log Kew ) Usng CLOGP and
KOWWIN Models

n-Octanol-Water Partition Coefficient
Not Applicable

2001

Not Applicable

Not Applicable. Vaidated models were used to cdculate the
patition coefficent

Two validated modds were used to estimate the n-octanol-water
patition coefficient (log Kow), which is the ratio of the amount of
Fyrol FR-2 dissolved in the octanol phase and the water phase. The
CLOGP and KOWWIN modes were used estimate the Log Kew for
Fyrol FR-2. The CLOGP modd, based on the Hansch and Leo
cdculaion procedure, sums the fragmentd vaues and them gpplies
correction vaues for branching, unsaturation, and other contributing
parameters. The KOWWIN mode, based on group contribution,
a0 uses dructurd fragments and correction factors. Both models
have been developed for the estimation of Log K, vaues.

The CLOGP mode caculated a Log Kew vaue for Fyrol FR-2 of
1.59. The KOWWIN mode caculated a Log K, vaue of 3.64.
The literature contains measured Log K, values of 3.65 and 3.76.
However, since the citations from which these vaues were derived
ae not avalable, thar vdidity could not be confirmed. The two
measured vaues are in very close agreement with the 3.65 vaue
cdculated using the KOWWIN modd. The reason for the lower
Log Kow Vaue obtained with the CLOGP mode is unknown.



Condudon: The Log Kow vaue for Fyrol FR-2 is estimated to be about 3.65.

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

CHEMICAL AND PHYSICAL PROPERTIES:
PARTITION COEFFICIENT (log K,)

Daa Qudity: Relidble without redrictions

Reference: This robust summary was prepared by an individua company from
an unpublished study. The underlying study contains confidential
busness information.

Other: Prepared March 12,2001



ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

CHEMICAL AND PHYSICAL PROPERTIES: WATER

Chemicd Name:
Method/Guiddine:
Test Type:

GLP Compliant:
Year Test Performed:
Species:

Statisticadl  Methods:

Remarks on Test Conduct:

Reaults
Condusion:

Daa Qudity:

Reference:

COther:

SOLUBILITY

Trig( 1,3-dichloropropyl-2) phosphate
Method Unknown

Water Solubility Determination

No

unknown

Not Applicable

Not Applicable

The water solubility was determined severa years ago. The data
from the test are unavailable. Therefore, the method used to
measure the water solubility of Fyrol FR-2 cannot be described.

The water solubility was determined to be 0.01% at 30°C (86°F)
The water solubility was determined to be 0.01% at 30°C (86°F)

Not relidble. The underlying data that supports the water solubility
of Fyrol FR-2 are unavailable. The test will be repeated.

This robust summary was prepared by an individua company from
information contained on the company’'s MSDS. The information
was obtained in a company test severa years ago. Since the raw
data are unavailable, the test will be repested.

Prepared March 13, 2001



ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

ENVIRONMENTAL FATE AND PATHWAYS:

Chemicd Name:
Method/Guiddine:
Test Type

GLP Compliant:
Year Test Performed:
Species:

Satisticd Methods:

Remarks on Test Conduct:

Reaults:
Condusion;
Data Qudlity:

Reference:

Other:

PHOTODEGRADATION

Tris( 1,3-dichloropropyl-2) phosphate
Not Applicable

Photodegradation

Not Applicable

Not Performed

Not Applicable

Not Applicable

The photodegration of Fyrol FR-2 has not been determined.
None

None

No data available

This robust summary was prepared by an individua company.
A photodegradation test will be conducted.

Prepared March 13, 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

ENVIRONMENTAL FATE AND PATHWAY
ELEMENTS: HYDROLYSIS AS A FUNCTION OF pH

Chemicd Name:
Method/Guiddine:
Test Type:

GLP Compliant:
Year Test Performed:

Stetigticd Methods:

Remarks on Test Conduct:

Reaults

Condudon;

Tris( 1,3-dichloropropyl-2) phosphate

OECD Guideline 111, EPA Series 835 OPPTS Number 835.2110
Hydrolyss as a function of pH; Prdiminary Test

Yes

2000

Not Applicable

The rate of hydrolyss (hydrolytic gability) of Fyrol FR-2 in
agueous buffered solutions was determined & pH 4,7, and 9. The
test substance was present at 10.0 mg/1, about haf of the estimated
water solubility. The test was performed at 50+1°C for five days.
Samples were extracted and andyzed on study days 0, 2, and 4. A
vaidated anayticd method (gas chromatography with eectron
capture detector) was used to measure the concentration of Fyrol
FR-2 in the test samples.

The percent recovery of samples in pH 4 buffer (phthaate buffer)
was 93, 101, and 102% on days 0, 2, and 4, respectively, indicating
no decline in concentration. Similarly, samples in pH 7 buffer
(phosphate buffer) had recoveries of 114, 109, and 109% on days O,
2, and 4, respectively, showing dability under neutrd conditions. At
both acid and neutrd conditions the hydrolytic hdf-life is grester
than one year. Samplesin pH 9 buffer (borate buffer) yielded
recoveries of 101, 94, and 84% on days 0, 2, and 4, respectively.
Linear regresson andyds of the pH 9 recovery data yielded a
hydrolyss rate congtant of 0.04727 which corresponds to a hdf-life
of approximately 14.7 days.

Fyrol FR-2 demondrated excdlent hydrolytic stability under acid
and neutra conditions with some indability shown & pH 9.

11




Daa Quadlity: Reliable without redtrictions

ROBUST SUMMARY
FYROL FR-2
CAS# 13674-87-8

ENVIRONMENTAL FATE AND PATHWAY
ELEMENTS: HYDROLY SIS AS A FUNCTION OF pH

Reference: This robust summary was prepared by an individua company from
an unpublished sudy. The underlying sudy contains confidentia
busness information.

Other:

Prepared January 10, 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

ENVIRONMENTAL FATE AND PATHWAY
ELEMENTS: HYDROLY SIS AS A FUNCTION OF pH

Chemica Name
Method/Guiddine:
Test Type:

GLP Compliant:
Year Test Peformed:
Statisticd  Methods:

Remarks on Test Conduct:

Reaults

Trig( 1,3-dichloropropyl-2) phosphate

OECD Guideline 111, EPA Series 835 OPPTS Number 835.2110
Hydrolys's as a function of pH;

Yes

2000

Not Applicable

A preiminary test indicated Fyrol FR-2 was somewhat ungtable at
pH 9 and a the elevated temperature of 50°C, under those
conditions demondrating a hdf-life of about 14.7 days. Therefore
this definitive hydrolyss sudy was performed. The hydrolytic
gability of Fyrol FR-2 in a dterile borate buffer solution a pH 9 was
determined at 20°C and 40°C for a 30 day period. Samples were
prepared in triplicate and were andyzed a intervas to provide at
least 9x andyses between 20 and 70% hydrolyss. A vadidated
andyticd method (gas chromatography with eectron capture
detector) was used to determine the concentration of Fyrol FR-2 on
day O (at 0 and 4 hours) and on days 6, 9, 13, 17, 20, 24, 27, and 30.

For the samples maintained a 20°C, magind hydrolytic
degradation was seen. Mean percent recoveries were 113% on day
0 (0 and 4 hours), 111% on day 6, 103% on day 9, 101% on day 13,
99% on day 17, 98% on day 20, 99% on day 24, 96.5% on day 27,
and 96.1% on day 30. Linear regresson analysis yielded a
hydrolysis rate constant of -0.005757, which corresponds to a half-
life of about 120 days. Samples maintained a 40°C demondrated
sgnificant degradation yielding mean recoveries of 113% a hour O,
114% at hour 4, 98.8 on day 6, 88.0% onday 9, 81% on day 13,
73.2onday 17, 68.6% on day 20, 63.2% on day 24, 58% on day 27,
and 54.5% on day 30. Linear regresson andyss yielded a

13



hydrolyss rate of -0.02461, which corresponds to a hdf-life of
about 28 days. These data suggest that the hydrolytic stability of

ROBUST SUMMARY
FYROL FR-2

CAS#13674-87-8

ENVIRONMENTAL FATE AND PATHWAY
ELEMENTS: HYDROLYSIS AS A FUNCTION OF pH

Condusion;

Data Qudlity:

Reference:

Other:

Fyrol FR-2 a pH 9 is highly temperature dependent. The
coefficient of determination for the regresson anadyss a pH 9 and
20°C is 0.8810 indiceting that at this temperature that the hydrolysis
reaction does not follow first order kinetics. At pH 9 and 40°C the
coefficient of determination was 0.9973 demondrating excdlent
linearity and showing tha the reaction follows firs order kinetics.

The hydrolyss haf-life for Fyrol FR-2 a& pH 9 was shown a 20°C
and 40°C to be about 120 and 28 days, respectively.

Reidble without redrictions
This robust summary was prepared by an individua company from
an unpublished sudy. The underlying sudy contains confidentia

busness information.

Prepared January 11, 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

ECOTOXICITY ELEMENTS: ACTIVATED SLUDGE
RESPIRATION INHIBITION TEST

Chemicd Name

Method/Guiddine:

Test Type:

GLP Compliant:
Year Test Performed:
Species:

Satisticd  Methods:

Remarks on Test Conduct

Reallts

Tris( 1,3-dichloropropyl-2) phosphate

OECD Guiddine 209 Activated Sludge - Respiration Inhibition
Test

Biodegradation
Yes

1990
Activated dudge from a sewage trestment facility

Not Applicable. Cdculations of the respiration rate and inhibition
of respiration are by formulas provided in Guiddine 209 and
presented in the find report. The EC50 and the 95% confidence
limits were calculated using the computer program of Stephan.

Samples of activated dudge fed with synthetic dudge were exposed
to Fyrol FR-2 for 3 hours. Their rates of oxygen consumption were
measured using an oxygen dectrode and compared with control
levels. Two tests were conducted. The firgt utilized nomina Fyrol
FR-2 levels of 1, 10, and 100 mg/] and the second test used 1 and 10
g/l. The pogtive control respiration inhibitor, 3,5-dichlorophenol,
was used in each test at 3.2, 10, and 32 mg/l.

The nontrested dudge maintained norma respiration through the
tes whereas the 3,5-dichlorophenol inhibited dudge showed
EC50’s of 7.2 and 7.1 mg/l in the two tests. The respiration rates of
the activated dudge in the presence of Fyrol FR-2 were not
ggnificantly different than that of the nontrested controls. Fyrol
FR-2 did not inhibit the respiration of activated dudge and thus an
EC50 could not be determined. It must be greater than 10g/1, the
highest concentration used in this test.

15



Condusion: Fyrol FR-2 does not inhibit active dudge respiration.

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

ENVIRONMENTAL FATE AND PATHWAY
ELEMENTS: BIODEGRADATION

Daa Quadlity: Relisble without redtrictions

Reference: This robust summary was prepared by an individud company from
an unpublished study. The underlying study contains confidentia
busness information.

Other: Prepared March 8, 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

ENVIRONMENTAL FATE AND PATHWAY
ELEMENTS: BIODEGRADATION

Chemicd Name

Method/Guideline:

Test Type:

GLP Compliant:
Year Test Performed:
Species:

Duration of Test:

Setisticd Methods:

Remarks on Test Conduct;

Trig( 1,3-dichloropropyl-2) phosphate

OECD Guiddine 301B (Modified Sturm Test) and 301D (Closed
Bottle Test)

Biodegradation
Yes
1990

Inoculum from the effluent of a sewage treatment facility
28 days

Not Applicable. Cdculation of theoretical oxygen demand,
chemica oxygen demand (COD), biochemica oxygen demand
(BOD), and other vaues utilized the procedures and formulas
provided in the guidelines cited above.

Initidly the biodegradability of Fyrol FR-2 was determined in a
COD test and in a 10-day bacterid inhibition assay conducted under
The Closed Bottle Test conditions. The test substance was then
evauated in the Modified Sturm Tedt. In these tests, the COD was
determined by oxidation with an acid dichromate mixture a 1 50°C,
using Sx replicates per test substance concentration. Fyrol FR-2
nominal concentrations added to the reaction vessals ranged from
250 to 750 mg/1. In the bacterid inhibition assay, Fyrol FR-2
concentrations of 2 and 10 mg/l were used. Groups of 6 bottles per
concentration were used to provide sufficient replicates. The
dissolved oxygen concentration was messured at the start of the test
and after incubation at 20°C in darkness for 5 and 10 days. In the
modified Surm Test, Fyrol FR-2 concentrations of 10 and 20 mg/1
were added to vessels containing the inoculum. The vessas were
aerated for 28 days after which the amount of carbon dioxide

17



produced by each culture was measured. The amount of dissolved
organic carbon (DOC), as an indication of CO, production, was the

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

ENVIRONMENTAL FATE AND PATHWAY
ELEMENTS: BIODEGRADATION

endpoint measured on day 0 and on day 27.

Results In the COD assay, the mean of six determinations was 0.85
mgQO,/mg, which was 109% of the calculated theoretical oxygen
demand of 0.78 mgO,/mg. This indicates thet the Fyrol FR-2
present in the chambers was completely oxidized under the
conditions of this te. In the bacterid inhibition assay, the
reference materid, sodium benzoate, when placed in the sewage
effluent inoculum, was readily degraded to 57% of its theoretica
oxygen demand. The presence of Fyrol FR-2 had no sgnificant
effect on the bacterid action, confirming that the product is not
inhibitory to the bacterid inoculum. In the modified Sturm Tes,
CO;! was produced in the control group in 28 days confirming the
vigbility of the inoculum and vaidity of the tes. No CO; was
produced by day 28 in the vessds containing Fyrol FR-2, indicating
the test substance was not degradable under the conditions of this

test.
Concluson: Fyrol FR-2 is not readily biodegradable.
Daa Quadlity: Religble without redrictions
Reference: This robust summary was prepared by an individua company from

an unpublished sudy. The underlying sudy contains confidentia
busness information.

Other: Prepared March 8, 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

ECOTOXICITY ELEMENTS: ACUTE TOXICITY TO

Chemicd Name:
Method/Guiddine:

Test Type

GLP Compliant:

Year Test Performed:
Species.

Route of Adminidration:

Duration of Tedt:

FISH

Tris( 1,3-dichloropropyl-2) phosphate
OECD Guiddine 203

Acute toxicity to fish

Yes

1990

Rainbow trout (Salmo gairdneri)
Added to the water in the test chamber

96 Hour exposure to Fyrol FR-2

Dose/Concentration Levels: 0 (negative control), 0.63, 1.25, 2.5, 5, and 10 mg/l

Satisticd Methods:

Remarks on Test Conduct:

Reaults

Median lethd concentration (LC50) was determined using the
computer program of Stephan, incorporating the number of fish
exposed and the mortaity observed a each concentration.

This study was conducted to determine the acute toxicity of Fyrol
FR-2 to the rainbow trout under gtatic conditions with an exposure
of 96 hours. Initidly two range-finding tests were conducted to
determine the gppropriate doses (water concentrations) for the
definitive sudy. In these preiminary teds, the highest
concentration at which no mortaity occurred and the lowest dose
that caused 100% mortdlity were 0.1 and 10 mg/l, respectively. In
the definitive test, groups conssting of ten trout were exposed to
Fyrol FR-2 a nomind concentrations of O (negative control), 0.63,
1.25,2.5, 5, and 10 mg/l for 96 hours. Observations were made for
sgns of toxicity after 2, 4, 24, 48, 72, and 96 hours of exposure.

Mortality was dose-related, with a clear dose-response observed.

19



All mortdities occurred within the first 24 hours. One fish died in
the lowest dose group (0.63 mg/l) a 24 hours. Mortality of 100%

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

ECOTOXICITY ELEMENTS: ACUTE TOXICITY TO
F SH

occurred in the 5 mg/l and 10 mg/1 groups. The median lethd
concentration (LC50) of Fyrol FR-2 was determined to be 1.4 mg/I,
with 95% confidence limits of 0.9 and 1.9 mg/l. Since one fish
died in the lowest dose group, an NOEC was not observed and

Is therefore less than 0.63 mg/1.

Conclusion: The 96 hour LC50 vaue for Fyrol FR-2 in rainbow trout was
determined to be 1.4 mg/l, with confidence limits of 0.9 to 1.9 mg/l.

Ddaa Qudity: Religble without redtrictions

Reference: This robust summary was prepared by an individua company from

an unpublished study. The underlying study contains confidentia
busness information.

Other: Prepared January 11,200 1
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

ECOTOXICITY ELEMENTS: ACUTE TOXICITY TO
AQUATIC INVERTEBRATES

Chemicd Name
Method/Guiddine:

Test Type:

GLP Compliant:

Year Test Peformed:
Species.

Strain:

Route of Adminigration:

Duration of Ted:

Tris( 1,3-dichloropropyl-2) phosphate
OECD Guideline 202; EPA Series 850 OPPTS Number 850.1010

48-Hour How-Through Acute Toxicity Test with Cladoceran
(Daphnia  magna)

Yes

1999

Daphnia magna

Not Applicable

Added to the water in the test chambers containing the Duphnia

Test organisms were continuously exposed for 48 hours

Dose/Concentration Levels: Negative Control, Solvent Control, 0.98, 1.6, 2.8, 3.8, and 5.1 mg/l

Statisticadl  Methods:

Remarks on Test Conduct:

(measured levels)

The EC50 vaue was caculated usng the EPA program developed
by C.E. Stephan. The program calculates the EC50 and the 95%
confidence interva by probit andlyss the moving average method,
and binomid probability with nonlinear interpolation.

Two replicate test chambers, each containing 10 daphnids, were
utilized for each group. Dapnids were exposed in seven groups,
which conssted of a negative control, solvent control (dimethy!-
formamide), and five concentrations of Fyrol FR-2 (listed above).
Test substance was added to the chamber 22 hours before the
daphnids to achieve equilibrium. Observations were made a 1, 24,
and 48 hours for mortadity/immobility and clinicad sgns. Samples
were taken from test chambers at the start and end of the test to
quantify the concentration of the test substance, usng GC with

21



electron capture detection.

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

ECOTOXICITY ELEMENTS: ACUTE TOXICITY TO

Reaults

Conclusons:

Data Qudlity:

Reference:

Other:

AQUATIC INVERTEBRATES

Environmentd conditions, induding dissolved oxygen, pH, and
temperature were within guiddine and protocol specifications.
Daphnids in the negative and solvent control groups appeared
hedthy and normd throughout the test. Daphnids in the 0.98 and
1.6 mg/1 groups aso appeared norma with no mortdity or sgns of
toxicity. After 48 hours of exposure, mortdity/immobility in the
2.8, 3.8, and 5.1 mg/1 groups was 0, 70, and 80%. Although no
mortality occurred a 2.8 mg/l, 15% of the daphnids appeared
lethargic at test termination. The 48 hr EC50 was determined to be
3.8 mg/l.

The 48 hour EC50 for Daphnia magna was 3.8 mg Fyrol FR-2/1.
The 95% confidence limits were 3.5 and 4.2 mg/l. The NOEL was
16 mg/l.

Rdiable without redrictions

This robust summary was prepared by an individua company from
an unpublished sudy. The underlying sudy contains confidentia
busness information.

Prepared on January 10, 2001.
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

ECOTOXICITY ELEMENTS: TOXICITY TO

Chemica Name:
Method/Guiddine:

Test Type

GLP Compliant:

Year Test Performed:
Species.

Route of Adminidration:

Duration of Test:

AQUATIC PLANTS

Triq( 1,3-dichloropropyl-2) phosphate

OECD Guiddine 201

Alga Growth Inhibition Test (toxicity to the freshwater dga)
Yes

1992

Selenastrum capricornutum

Added to the water in the test chamber containing the aga

96 Hour exposure to Fyrol FR-2

Dose/Concentretion Levels: O (negative contral), 2, 6, 18, 54, and 162 mg/1

Stigticd Methods:

Remarks on Test Conduct;

The EC20, EC50, and EC80 vaues were determined using least
square method (best fit through the points) obtained from the probit
of the percent inhibition and the log of the concentration of Fyrol
FR-2. Confidence limits were caculated usng Fidler's theorem.

A dose rangefinding test was initidly conducted to identify the
appropriate concentrations of Fyrol FR-2 for use in the definitive
test. The range-finding doses were 0.1, 1, 10, and 100 mg/l. Since
growth inhibition was observed in the 10 and 100 mg/1 cultures, the
definitive test used nomind concentrations of 2, 6, 18, 54, and 162
mg/l. Algd growth was determined by messuring the extinction at
436 nm usng a spectrophotometer. The direct relationship between
extinction vaues and cel dendty has been edablished. Cel dengty
was adso determined microscopicadly usng a counting chamber.
The extinction vaue for each vessd was determined at O, 24, 48,

72, and 96 hours.
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Reallts:

The EyC50 vaue, determined from the area under the curve, and the
E.C50 value, determined from the specific growth rate, are 12 mg/1

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

ECOTOXICITY ELEMENTS: TOXICITY TO

Concdludon:

Data Qudity:

Reference:

Other:

AQUATIC PLANTS

(95% confidence limits of 10- 15 mg/1) and 39 mg/1 (95%
confidence limits of 3 I-50 mg/1), respectively. The NOEL for
Fyrol FR-2 was 6 mg/1.

The E,C50 and E,C50 vaues have been determined to be 12 and 39
mg/l, respectively. The NOEL was determined as 6 mg/l.

Rdiable without redtrictions
This robust summary was prepared by an individua company from
an unpublished sudy. The underlying study contains confidentia

budness information.

Prepared March 8, 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: ACUTE

Chemicd Name:
Method/Guiddine:

Test Type

GLP Compliant:

Year Test Performed:
Species.

Sex:

Duration of Test:

Route of Adminigration:
Dose/Concentration  levels:

Statisticadl  Methods:

Remarks on Test Conduct:

Reaults

ORAL TOXICITY

Tris( 1,3-dichloropropyl-2) phosphate
OECD Guiddline 401

Acute Ord Toxicity

No

1982

Dutch-Belted Rabbits

Mde

14 days

Ord

0, 10,000, 7,500, and 5,000 mg/kg

The [.D50 and 95% confidence intervals were caculated usng the
Method of Litchfield and Wilcoxon.

Groups of adult Dutch-Belted rabbits, five maes per group,
received a single oral dose of Fyrol FR-2 through a somach tube
(necessary to adminigter the large volume in a single dose). The
animas were observed daily for 14 days Clinica observations
were recorded throughout the test. Survivors were sacrificed on day
14 and necropsied.

Clinicd dgns obsarved shortly after dosng included ataxia,
weekness, and diarhea. All surviving animas gppeared norma by
day 9. Gross examination during necropsy found dl animas to be
norma. The high dose caused 100% mortality, beginning three days
after dosing. Mortdity in the mid dose was 3 of 5 rabhits. The low

25



HUMAN

Condusion:

Data Qudity:

Reference:

Other:

dose resulted in a mortdity of 1 of 5 rabbits. The acute ord LD50
for Fyrol FR-2 was calculated to be 6,800 mg/kg, with 95%

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HEALTH EFFECTS ELEMENTS: ACUTE
ORAL TOXICITY

confidence limits of 5615 and 8234.

The acute ord LD50 in Dutch-Beted rabbits is 6,800 mg/kg, with
95% confidence limits of 5615 and 8234.

Reidble without redrictions

This robust summary was prepared by an individua company from
an unpublished study. The underlying sudy contains confidentia
busness information.

Prepared January 12, 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: ACUTE

Chemicad Name:
Method/Guiddine:

Test Type

GLP Compliant:

Year Test Performed:
Species:

Sex:

Duration of Test:

Route of Adminidtration:
Dose/Concentretion  levels.

Statistical  Methods:

Remarks on Test Conduct:

Reaults

ORAL TOXICITY

Tris( 1,3-dichloropropyl-2) phosphate
OECD Guiddine 401

Acute Ord Toxicity

No

1972

Sprague-Dawley Rat

Mde

14 days

Ordl

1,000, 2,150, 4,640, and 10,000 mg/kg

The LD50 and 95% confidence intervas were cdculated using the
Method of Litchfiedld and Wilcoxon.

Groups of Sprague-Dawley rats, five maes per group, received a
sangle ord dose of Fyrol FR-2 by gavage. The animds were
bserved daily for 14 days. Clinica observations were recorded
throughout the test. Survivors were sacrificed on day 14 and
necropsied.

No clinical sgns were observed in the animds that received 1,000
mg/kg. Some animds that recelved the higher doses expressed
depression, the incidence and severity increased with dose. No
other clinicd sgns were obsarved. All surviving animas gppeared
norma by day 5. Gross examinaion during necropsy found al
animals to be normd. Mortdity was observed as 0/5, 1,5, 4/5, and
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5/5 for the 1000, 2150, 4640, and 10,000 mg/kg doses, respectively.
The acute ord LD50 for Fyrol FR-2 in rats was calculated to be

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: ACUTE
ORAL TOXICITY

3,160 mg/kg, with 95% confidence limits of 2050 and 4800.

Concluson: The acute ora LD50 in Sprague-Dawley rats is 3,160 mg/kg, with
95% confidence limits of 2050 and 4800.

Daa Qudity: Reliable without redtrictions.

Reference; This robust summary was prepared by an individua company from

an unpublished study. The underlying study contains confidentia
busness information.

Other: Prepared March 8, 2001

28



ROBUST SUMMARY
FYROL FR-2

CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: ACUTE

Chemicd Name:
Method/Guiddine:

Test Type:

GLP Compliant:

Year Test Performed:
Species:

Sex:

Duration of Test:

Route of Adminigration:
Dose levels

Setigticd Methods:

Remarks on Test Conduct:

Reaults:

DERMAL TOXICITY

Tris( 1,3-dichloropropyl-2) phosphate
OECD Guiddine 402

Acute Dermd Toxicity

No

1973

Rabbit

Unknown

14 days

Dermal

4,640 mg/kg

No Applicable. Only on dose was administered and not mortdity
as observed.

About 24 hours before trestment, fur was removed from an area of
the trunk of each anima. Four mature New Zedand White rabbits
received a sngle derma application of Fyrol FR-2 to the shaved
area. The trestment area was then wrapped with gauze for 24
hours. The animas were unwrapped a 24 hours, the agpplication
ste washed, and the animds then observed for 14 days. The
animas were then sacrificed and necropsed.

No treatment-related clinical sgns were observed. There was no
Mortdity. All four animas gppeared norma throughout the test
And showed no anomdies a necropsy. The derma LDS0 is
therefore greater than 4,640 mg/kg.
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Conclusion: The derma LD50 is greater than 4,640 mg/kg.
ROBUST SUMMARY
FYROL FR-2

CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: ACUTE
DERMAL TOXICITY

Data Qudlity: Reliable without redtrictions. The data presented are reiable.
However, Guiddine 402 requires the use of five animds and only
four animals were used in this sudy. Guiddine 402 requires the
animds to be dl of one sex. The sex of the rabbits used in this
sudy are unknown.

Reference: This robust summary was prepared by an individua company from
an unpublished study. The underlying study contains confidentia
busness information.

Other: Prepared March 8, 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: ACUTE
EYE IRRITATION/CORROSION

Chemicad Name Tris( 1,3-dichloropropyl-2) phosphate
Method/Guiddine: OECD Guiddine 405

Test Type: Acute Eye lIrritation

GLP Compliant: No

Year Test Performed: 1979

Species. New Zedand White Rabbit

Sex: MdeFemde

Duration of Tedt: 7 Days

Route of Adminigration:  Topicad gpplication to the eye
Dose leves 01 ml
Setigicd Methods: Not applicable

Remarks on Test Conduct: One day before treatment, the eyes of nine rabbits were examined to
assure they were normd. One tenth of an ml (0.1 ml) of Fyrol FR-2
was placed in one eye of each animds by pulling the lower lid away
from the eyebdl to form a cup into which the liquid was placed.

The lids were held together after placement of the test substance to
assure contact with the eye. The eyes of three treated rabbits were
washed with water about 30 seconds after exposure and the eyes of
the remaining six trested rabbits were unwashed. The untreated eye
of each animal served as the untrested control. The corneg, iris, and
conjunctiva were examined at 24, 48, and 72 hours and 4 and 7 days
after gpplication. The eyes were scored using the Draize method
which assigns numerica scores for observed effects.
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Reaults: The eyes of al nine animals were observed a each of the specified
time points through day 7. No Sgn of eye irritation was seen in any

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: ACUTE
EYE IRRITATION/CORROSION

of the animas a any of the time points. Therefore the average total
score was zero. Fyrol FR-2 did not cause eye irritation in this test.

Conclusion: Fyrol FR-2 is not an eye irritant.
Daa Qudity: Reliable without redrictions
Reference: This robust summary was prepared by an individua company from

an unpublished study. The underlying study contains confidentia
busness information.

Other: Prepared March 2, 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: ACUTE
DERMAL IRRITATION/CORROSION

Chemica Name
Method/Guiddine:

Test Type:

GLP Compliant:

Year Test Performed:
Species:

Sex:

Duration of Test:

Route of Adminigration:
Dos levels:

Satigticd Methods:

Remarks on Test Conduct:

Reaults:

Trig( 1,3-dichloropropyl-2) phosphate

OECD Guiddine 404

Acute Dermd Irritation

No

1979

New Zedand White Rabbit

MaeFemde

72 Hours

Derma

0.5 ml per gpplication ste

Not agpplicable

One day before treatment, the backs of the six rabbits were shaved.
Each shaved area was divided into four areas and then two of the
areas were abraded. The Fyrol FR-2 (0.5 ml) was applied to one
abraded and one non-abraded site. The two other Sites acted as
controls. All four stes were covered with a patch for a 24 hour
exposure period. The patches were then removed and the
goplication gtes were examined for irritation. Irritation was scored
using the Draize method for edema, erythema, and eschar.
Observations were to be made at 24 and 72 hours post-exposure,
and for up to 14 days if irritation perssts.

At 24 hours pogt-gpplication, intact trested Stes on five of the Six
rabbits showed a grade 1 erythema. One showed a grade 2. Four
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abraded Stes showed a grade 1 erythema while two abraded Sites
showed grade 2 erythema. No edema was reported in any animals.

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: ACUTE
DERMAL IRRITATION/CORROSION

All 9gns of skin irritation disgppeared by the 72 hour observation.
The primary irritant score was 0.63, indicating Fyrol FR-2 was a

mild skin irritant.
Conclusion: Fyrol FR-2 was shown to be a mild skin irritant.
Data Qudity: Reliable without redtrictions. The data presented are relidble.

However, Guiddine 404 requires the use of intact skin wheress this
test utilized both intact and abraded skin. Guideline 404 requires a
4 hour exposure whereas a 24 hour exposure was used in this test.

Reference: This robust summary was prepared by an individua company from
an unpublished study. The underlying study contains confidentia
busness information.

Other: Prepared March 2, 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: GENERAL
TOXICITY (REPEATED DOSE)

Chemica Name:
Method/Guiddine:

Tet Type

GLP Compliant:

Years Test Paformed:
Species:

Sex:

Duration of Test:

Route of Adminigration:
Dose/Concentration  Levels:

Statisticdl  Methods:

Remarks on Test Conduct:

Trig( 1,3-dichloropropyl-2) phosphate

OECD Guiddine 453

Combined Chronic Toxicity/Carcinogenicity Study
No

1978-1981

Sprague-Dawley Rats

Mde and Femde

24 Months

Dietary (blended in the diet)

0, S, 20, and 80 mg/kg/day

Body weight, food consumption, and organ weights of trested
groups were compared to control by the Dunnett's test.

Hematology and dinica chemidry parameters were andyzed using
the F-test and Student’s t-test. Mortdity incidence was andyzed by
the chi-square method. Tumor incidence was examined by the
Fisher Exact test (one tailed).

This study was conducted to determine the chronic toxicity and
carcinogenic potentia of Fyrol FR-2 when administered to rats

for 24 months. Each of the four groups conssted of 60 mae and 60
femde rats. Dietary doses administered were O, 5, 20, or 80
mg/kg/day. Diets were adjusted weekly for 13 weeks and then
biweekly from week 14 through 104. Ten animas per sex per
group were used for an interim sacrifice after 12 months. The
animds were obsarved daly for clinicd dgns, morbidity and

35



mortaity. Body weights, food consumption, hematologicd and
clinicd chemidry parameters, ophthamoscopic examinations, and

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: GENERAL

Reaults

TOXICITY (REPEATED DOSE)

urindyss were performed periodicdly on a defined schedule.
Surviving animals were sacrificed a the end of the 24™ month and
were subjected to gross examination during necropsy. Microscopic
examinations were peformed on dl tissues from the control and
high dose animas and on gross lesons, tissue masses, liver,
kidneys, adrend glands, and testes from the low and mid dose
animds. Organ weights were recorded a the interim and termind
necropsies.

Mortdity in the high dose mdes was dgnificantly higher that that
of the control males, beginning early in the study’s second yesr.
The mortality observed for the other groups was comparable to the
control group. Body weights of the high dose mades and femdes
were ggnificantly lower than the weghts of the control animas
through mogt of the study. The increased mortality and decreased
body weights in the high dose animas confirms that the high dose
was the maximum tolerated dose (MTD). Mogt of the mid and low
dose animals had body weights that were comparable to the control
animas. Food consumption gppeared unaffected by treatment in dl
groups. Cetain hematologica vaues were lower in the high dose
animds, as was serum dkaline phosphatase levels a mogt intervals.
Clinicd observations and urindyss reveded no trestment-related
differences between groups.

A higher incidence of gross posmortem anomalies of the liver,
kidneys, testes, and semind vesicles were observed in treated
animads. Microscopic examination of the tissues reveded a higher
incidence of morphologic dterations in the liver, rend cortex,
testes, and adrend cortex in the trested animds, primaily in the
high dose group. A sgnificant increase in benign adrend corticd
tumors were seen in high dose femdes and hepatocdlular adenomas
were obsarved in both male and femde high dose animds. A
ggnificant increase in rend cortical adenomas were seen in both
sexes and teticular interdtitia cell tumors were observed in male
animas from the high and mid dose groups. Hepatocdlular
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HUMAN

Conclusion:

Data Qudity:

Reference:

Other:

adenomas, benign interdtitid cdl tumors, and benign adrend
corticd tumors commonly occur in aging ras. Chronic

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HEALTH EFFECTS ELEMENTS: GENERAL
TOXICITY (REPEATED DOSE)

adminigration of Fyrol FR-2 apparently exacerbates the
formation of these spontaneoudy occurring tumors. The body
weight difference between the high dose and control animds of
more than 20% at the end of the study suggests the high dose
exceeded the MTD and may have made the animas more
susceptible to the chronic toxicity of the test substance. An NOEL
for toxicity and benign neoplasms was the dietary dose of 5
mg/kg/day.

Chronic dietary adminidration of Fyrol FR-2 to rats resulted in the
induction of benign neoplasams in the liver, kidney, testes, and
adrena cortex. The NOEL for chronic toxicity and the induction of
benign tumors is 5 mg/kg/day.

Rdiable with redrictions. A high dose sadlite group was not
included. The high dose caused a body weight loss in excess of
10% at the end of the study. Mortdity in the high dose mdes a the
end of the study was in excess of 50%. Although over 40 tissues
were taken for microscopic examination, tissues listed in the OECD
guideline that were not examined include rectum, esophagus,
thoracic and lumbar regions of the spind cord, and sternum.

This robust summary was prepared by an individud company. The
full sudy has been published in the Internationd Journd of
Toxicology, 19: 119- 125, 2000, as a peer-reviewed article.

Prepared January 16, 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: GENETIC

Chemica Name:
Method/Guiddine:
Test Type:

GLP Compliant:
Year Test Performed:

Genug/Species/Strains:

TOXICITY

Trig( 1,3-dichloropropyl-2) phosphate

OECD Guiddine 471

Bacterid Reverse Mutation Test (Ames Test)
No

1977

Samondla typhimurium TA-1535, TA-1537, TA-1538, TA-98,
TA- 100, and Saccharomyces cerevisae D4

Dose/Concentration Levels, 5.0, 1.0, 0.1, 0.01, an 0.001 pl/plate

Remarks on Test Conduct:

Reaults

Condusion;
Data Qudity:

Reference:

Fyrol FR-2 was evaduated for its potentid to induce mutations in
five drans of Sdmondla typhimurium and in one drain of
Saccharomyces cerevisiae, in the absence and presence of a
metabolic activating sysem. The high dose levd was chosen from
a preiminary cytotoxicity test in which it was shown to cause
cytotoxicity. Appropriate podtive control chemicds were included
in the test to confirm the viability and sengtivity of the assay.

Fyrol FR-2 did not demongtrate mutagenic activity in any of the
grains with which it was evauated, either in the absence or
presence of a metabolic activating sysem. All of the podtive
control chemicds demondrated mutegenic activity, confirming the

vdidity of the ted.

Fyrol FR-2 did not demongrate mutagenic activity in this tes.
Reliable without redtrictions

This robust summary was prepared by an individua company from

an unpublished study. The underlying study contains confidentia
busness information.
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Other:

Prepared January 12, 2001
ROBUST SUMMARY
FYROL FR-2

CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: GENETIC

Chemicd Name:
Method/Guiddine:
Test Type:

GLP Compliant:
Year Test Performed:

Genus/Species/Strains:

TOXICITY

Trig( 1,3-dichloropropyl-2) phosphate

A Specidly Dedgned Bacterid Mutagenicity Test
Bacterid Reverse Mutation Test (Ames Test)

No

1978

Sdmondla typhimurium Strains TA-1535, TA-1537, TA-98, and
TA-100, and mae CD-I mice

Dose/Concentration Levels: 0.1, 0.2, or 0.3 ml of urine from treated animas

Remarks on Test Conduct:

Reaults:

Condluson;

Data Quality:

This test was conducted to evauate urine from animas trested with
Fyrol FR-2 to determine whether mutagenic metabolites are formed.
Fyrol FR-2 was adminigered oraly for five days to groups of mde
CD-l mice. Each group contained & least 7 mice. The urine from
each group was collected for 16 hours after the last dose and
combined. The urine samples were divided such tha one diquot
was tested as collected while the second diquot was first treated
with B-glucuronidase to free conjugated metabolites that may be
present and then assayed for the presence of mutagenic metabolites.
Doses of ether 0, 0.1, 0.2, or 0.3 ml of urine were added to the test
sysem.

None of the urine samples assayed showed mutagenic activity,
indicating that the urinary excretory products (metabolites) were not
mutagenic.

Urine from mice that received five ora doses of Fyrol FR-2 did not
express mutagenic activity, indicating that the metabolites of Fyrol
FR2 excreted into the urine were not mutagenic.

Rdiable without redrictions
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Reference: This robust summary was prepared by an individua company from
ROBUST SUMMARY

FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: GENETIC
TOXICITY

an unpublished sudy. The underlying study contains confidentid
busness information.

Other: Prepared January 15, 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: GENETIC

Chemica Name:
Method/Guiddine:
Test Type

GLP Compliant:
Year Test Performed:
Genus/Species/Strains:

Dose/Concentration Leves

Remarks on Test Conduct:

Reaults:

TOXICITY

Trig( 1,3-dichloropropyl-2) phosphate

A Specidly Dedgned Bacterid Mutagenicity Test
Bacterid Reverse Mutation Test (Ames Test)
Yes

1982

Sdmondla typhimurium Srran TA-100

10,000, 8,000, 6,000, 4,000, 2,500, 1,500, 1,250, 1,200, 1,000, 800,
625, 600, 500, 400, 3 13,200, 156, 100, and 50 pl/ml.

Previoudy conducted standard Ames Tests have shown Fyrol FR-2
to be without mutagenic activity. This test was conducted to
determine if mutagenic activity occurs under conditions of severe
cytotoxicity with loss of mogt of the test colony. Therefore, Fyrol
FR-2 was evduated for its potentia to induce mutations, with and
without a metabolic activating system, in one Samondla
typhimurium strain , TA-100, a noncytotoxic and cytotoxic doses.
Appropriate postive control chemicals were included in the assays
to confirm viability and sengtivity. Both a standard plate assay
and a suspension assay were conducted.

In the standard plate assay, Fyrol FR-2 was not mutagenic a any
dose in the absence of metabolic activation. In the presence of an
activating system, the standard dose of 50 pl was without activity.
Significant mutagenic activity was observed a doses of 500 pl and
higher. At these doses dgnificant cytotoxicity and cytolethdity was
observed. In the specid suspenson assay, there was no mutagenic
activity a any dose in the absence of a metabolic activating system.
In the presence of an activating system, significant mutation
frequencies were observed at doses of 1000 ug/ml and higher.
However, a these very high doses cell surviva was reduced to 5
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HUMAN

Concluson:

Data Qudlity:

Reference:

Other:

percent and less. Therefore in this specia assay, Fyrol FR-2
demonsgtrated mutagenic activity only a doses that expressed

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HEALTH EFFECTS ELEMENTS: GENETIC

TOXICITY

extreme cytotoxicity and cdl lethdity. Since these results were
obtained under abnorma, exceptionaly severe assay conditions,
they ae most probably not biologicdly dsgnificant. Fyrol FR-2
was not mutagenic under standard assay conditions.

Fyrol FR-2 was not mutagenic under standard assay conditions.
When tested in the presence of a metabolic activating system and a
doses the cause severe cytotoxicity and cdl lethdity (cdl surviva
less than 5%), Fyrol FR-2 demondtrated mutagenic activity. The
biologicd dgnificance of results obtained under extreme testing
conditions is unknown.

Rdiable without redrictions
This robust summary was prepared by an individua company from
an unpublished study. The underlying sudy contains confidentia

budness information.

Prepared January 15, 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: GENETIC

Chemica Name
Method/Guiddine:
Test Type

GLP Compliant:
Year Test Performed:

Cdl Type

TOXICITY

Tris( 1,3-dichloropropyl-2) phosphate

OECD Guiddine 476

In Vitro Mammdian Cdl Gene Mutation Test
No

1977

L5 178Y Mouse Lymphoma Cdl Line

Dose/Concentration Levels: 0, 0.125, 0.098, 0.085, 0.072, 0.064, 0.032, 0.016, and 0.008 pl/ml

Remarks on Test Conduct:

Reaults

Fyrol FR-2 was evduated in the mouse lymphoma multiple
endpoint assay. In this assay, in addition to assessing for gene
mutation, the assay determines, using separate groups of cdls, the
potentia for causng chromosomd aberrations and sster chromatid
exchange. The assays were conducted in the presence and absence
of a metabolic activating sysem. Ethyl methanesulfonate was used
as the podgtive control in nonactivated cultures whereas
dimethylnitrosamine, which requires activation to express
mutagenic activity, was used in the activated assays. Doses chosen
for this set of assays were based on the results of a preiminary
cytotoxicity test. Gene (point) mutation was measured by scoring
the number of cdls that have undergone forward mutation. Cdls
were examined for trestment related induction of chromosomal
aberration and dster chromatid exchange by harvesting, staining
and microscopicaly evauding the cdls. The results obtained from
the cdlls treated with Fyrol FR-2 were compared to the negative and
positive control data.

In the gene mutation test, Fyrol FR-2 did not increase the incidence
of colonies of mutated cells, either in the presence or absence of a
metabolic activating system, indicating that the product does not
cause gene (point) mutation in mammdian cdls In the Sder
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HUMAN

Condusion:

Data Qudity:

Reference:

Other:

chromatid exchange assay, the results were somewhat variable. A
careful evauation showed no trend indicative of a dose-reaed

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HEALTH EFFECTS ELEMENTS: GENETIC

TOXICITY

inducting of sster chromatid response. The data were andyzed in
three configurations and consdered negative. In the chromosoma
aberration assay, Fyrol FR-2 showed a dose-rdated trend in the
induction of aberrations, especidly in the presence of a metabolic
activating sysem. Only at the maximum tolerated dose (MTD) of
0.072 ul/ml and in the presence of a metabolic activating system
was the percent aberration sgnificantly increased over the negative
control group. Fyrol FR-2 demongrated a weak ability to induce
the formation of chromosoma aberrations in mammaian cdls a
the MTD dose.

Treament of L5 178Y mouse lymphoma cdls with Fyrol FR-2 did
not result in a dgnificant leve of gene mutation or the occurrence
of an increased incidence of dgter chromatid exchanges. However,
in the presence of a metabolic activating system, and a the MTD,
the product did cause a dgnificant increase in chromosomd
aberrations.

Reliable with redrictions. While statisicd methods were used in
the evaluation of the assay data, the specific types of datidtica tests
used were not identified. The number of cdls scored (andyzed) per
dide and per treatment group was not identified.

This robust summary was prepared by an individua company from
an unpublished study. The underlying study contains confidentia
busness information.

Prepared January 15, 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: GENETIC

Chemica Name:
Method/Guiddine:
Test Type

GLP Compliant:
Year Test Performed:

Cdl Type

TOXICITY

Tris( 1,3-dichloropropyl-2) phosphate

Transformation of Mammaian Cdls in Culture

In Vitro Mdignant Tranformation of BALB/3T3 Cdls
No

1978

BALB/3T3 Cdls

Dose/Concentration Levels 0.3 12, 0. 156, 0.078, 0.039, and 0.020 pl/ml

Remarks on Test Conduct: Fyrol FR-2 was evauated for its potentid to transform BALB/3T3

Reaults:

Condusgion;

cels in an in vitro assay. BALB/3T3 cdls cease cdl divison upon
forming a confluent monolayer. Transformed cdls lose this contact
inhibition and continue to proliferate, forming dense colonies and
fod. The abnormdly proliferating cells show a characterigtic
gppearance that corrdates with their ability to form tumors when
injected into immunologicaly tolerant hosts. A postive control
chemicad, 3-methylcholanthrene, was included in the test to assure
the viability and sengtivity of the assay. A negative control group
was a0 included. The dose levels used in this test were based on
the results of a preiminary cytotoxicity test. BALB/3T3 cdls were
exposed to Fyrol FR-2 or 3-methylcholanthrene for 48 hours, and
then washed free of the chemicads and incubated for an additiond
four weeks. This test is used as a predictive assay for carcinogenic
potential.

3-Methylcholanthrene induced cel transformation. Fyrol FR-2 did
not transform the BALB/3T3 cdls. The results suggest that Fyrol
FR-2 is not carcinogenic to mammdian cdls.

Fyrol FR-2 did not transform the BALB/3T3 cdls This suggests
the chemicd does not have carcinogenic activity.
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Daa Qudity: Relidble without redrictions

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS: GENETIC
TOXICITY

Reference: This robust summary was prepared by an individua company from
an unpublished dudy. The underlying study contains confidentid
busness informetion.

Other: Prepared January 15, 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS:
REPRODUCTIVE TOXICITY

Chemica Name: Tris( 1,3-dichloropropyl-2) phosphate
Method/Guiddine: Specid sudy, no goplicable guideline

Test Type: Reproductive Toxicity Determingtion in Mde Animds
GLP Compliant: Yes

Year Test Performed: 1982

Species: Dutch-belted Rabbits

Sex: Males treated, femaes used to assess mde fertility
Duration of Ted: Animals were dosed for 12 weeks and then mated

Route of Adminidration:  Ord Gavage
Dose/Concentration Levels 0, 2, 20, or 200 mg/kg/day;

Statisticd  Methods: Incidence data, including mating, pregnancy and fertility indices
were andyzed by the Fischer exact probability test. Enumeration
data from each litter and sperm parameters were andyzed by the
Mann-Whitney U two sample rank test. Other data, i.e. body and
organ weights, were andyzed by oneway andyss of variance and
the Dunnett's t-test.

Remarks on Test Conduct: This study was conducted to determine the effect of Fyrol FR-2 on
goermatogeness and on mae fetility. Ten mae rabbits were
assigned to each of 4 dose groups and received daily ora doses of
Fyrol FR-2 for 12 weeks. Animas were weighed weekly and were
obsarved daly for dinicad sgns During the last treatment week,
fertility was assessed by mating eech trested mae with two
untreated femde rabbits. Femaes were sacrificed mid-gestation to
evaduate their uteri. The mde rabbits were sacrificed after the
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mating period a which time sperm samples were collected from the
cauda epididymides and evauaed for motility, morphology, and

ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS:

Reallts

Condusion;

Data Quality:

Reference:

Other:

REPRODUCTIVE TOXICITY

concentration. Blood samples were collected to measure
hematologic and clinicd chemistry parameters. At necropsy, the
pituitary, testes plus epididymides, liver, and kidneys were
collected, weighed, and examined microscopicaly.

There were no treatment-rdated changes in mating behavior, mae
fertility, sperm qudity, or sperm quantity. Further, there was no
effect on body weight gain, dinicd sgns, hemaology, or clinica
chemigry parameters. There were dgnificant increases in absolute
kidney weights in the high dose group. Redive liver weights were
aso increased at 200 mg/kg/day. Diagnogtic pathology reveded no
tissue dterations that had an incidence or severity suggestive of a
treatment-related effect. Therefore repeated ord treatment with up
to 200 mg/kg/day of Fyrol FR-2 did not affect mae rabbit fertility
or spermatogenesis.

Dally trestment with Fyrol FR-2 for 12 weeks did not adversely
effect mde fertility or spermatogeness.

Reiable without redrictions

This robust summary was prepared by an individua company from
an unpublished dudy. The underlying study contains confidentid
busness information.

Prepared January 30 , 2001
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ROBUST SUMMARY
FYROL FR-2
CAS# 13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS
DEVELOPMENTAL TOXICITY

Chemica Name
Method/Guiddine:
Tes Type

GLP Compliant:
Year Test Performed:
Species:

Sex:

Duration of Test:

Route of Adminisration:

Trig( 1,3-dichloropropyl-2) phosphate

OECD Guiddine 414

Devdopmentd Toxicity (Teratology)

No

1978

Sprague-Dawley Rats

Pregnant femaes dosed gestation days 6 through 15
20 days

Ord Gavage

Dose/Concentration Levels: 0,25, 100, and 400 mg/kg/day

Stisticd Methods:

Remarks on Test Conduct:

Body weight, food consumption, ovarian and uterine weights, and
feta weights were evauated by the Student’s t -test and Cochran's
goproximation of t(t’). Reproduction indices were andyzed by the
chi-square method using a probability level of 0.05.

This study was conducted to determine the teratogenic potential of
Fyrol FR-2 in pregnant rats. The test substance was administered
daly by orad gavage from gestation day 6 through gestation day 15
to groups of rats (20 pregnant rats per group) at doses of 0, 25, 100,
or 400 mg/kg/day. Data collected and evduated include anima
gppearance, behavior, surviva, body weight changes, food
consumption, pregnancy rates, liter Sze, fetd viability, number of
corpora lutea per uterus, number of implants and resorptions, fetal
pathology (viscerd and skeleta), and other information specified in
the guiddine.
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Reaults

Three animds in the high dose group died (one from improper
ROBUST SUMMARY

FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS:

Reaults, continued:

Condudon:

Data Qudlity:

Reference:

COther:

DEVELOPMENTAL TOXICITY

handling). No deaths occurred in the other groups. Beginning on
day 7, some high dose animds expressed clinicd signs including
urine stains, hunched appearance, and dopecia, The urine stans
and alopecia perssted to day 19. Sporadic signs were seen in a few
mid dose animds, primarily urine stains and hunched gppearance.
There were no clinicad signs in the low dose group. There was a
ggnificant decrease in body weight gain followed by a mean body
weight loss in the high dose group. Low food consumption was
noted in the high dose group throughout the study. No treatment
related effects were seen on the mean number of corpora lutea or
implantation efficiency. Embryo and fetotoxicity were observed a
the high dose, including a sgnificant increase in resorptions and a
corresponding decrease in fetd vidbility, lower mean fetd weght
and length. Delayed skeletd development observed in a few high
dose fetuses seen as incomplete ossfication. There was no
indication of teratogenicity. Only one maformaion was found in
this sudy, an umbilicd hernia in one low dose fetus, which was not
trestment related. All other changes were reported as representative
of developmentd vaiations. Since there were no trestment-related
effects in the low dose animds, the NOEL is 25 mg/kg/day for
generd toxicity. The NOEL for developmentd toxicity is 400
mg/kg/day (highest dose tested).

Fyrol FR-2 does not demondrate teratogenic activity. The high
dose caused maternd, embryo and feto-toxicity without inducing
developmentd defects. The NOEL for generd toxicity is 25
mg/kg/day and for developmentd toxicity is 400 mg/kg/day.
Reiable without redrictions

This robust summary was prepared by an individua company from
an unpublished sudy. The underlying sudy contains confidentia
busness information.

Prepared January 12 , 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS:
NEUROTOXICITY

Chemicd Name Tris( 1,3-dichloropropyl-2) phosphate

Method/Guiddine: OECD Guiddine 4 18

Test Type: Delayed Neurotoxicity of Organophosphorus Substances, Acute
Exposure, NTE Assay

GLP Compliant: No

Year Test Peformed: 1977

Species: White Leghorn hens

Sex: Femde

Duration of Test: 24 Hours

Route of Adminigration:  Ord Gavage
Dose/Concentration Levels: Fyrol FR-2: 10,000 mg/kg; Postive Control (TOCP): 500 mg/kg;

Satigticd Methods: Satisticd anadlyss was not required in the study.

Remarks on Test Conduct: This study was conducted to determine whether a single very high
dose of Fyrol FR-2 (10,000 mgkg) will sgnificantly inhibit
neurotoxic esterase (NTE) activity in atropine and PAM protected
adult White Leghorn hens. The postive and negative control
groups contained three hens each whereas the Fyrol FR-2 group
condsted of four hens. All animas were pretreated (protected from
acute cholinergic effects) with 2-PAM and aropine. The animas
were observed for 24 hours for clinica sgns and then sacrificed to
measure bran NTE activity.

Results There was no mortdity in any of the control or trestment groups.
Trestment with Fyrol FR-2 caused a mean NTE inhibition of 7%.
The mean NTE inhibition in the hens trested with TOCP was 85%.
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It has been determined by severd laboratories that an NTE
inhibition of grester than 70% is necessary to indicate a test

ROBUST SUMMARY
FYROL FR-2
CAS# 13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS:

Condusion;

Daa Quality:

Reference:

Other:

NEUROTOXICITY

substance has neurotoxic potentid. The 7% inhibition in this test
indicates Fyrol FR-2 cannot induce delayed peripherd neuropathy.

A single high dose (10,000 mg/kg) of Fyrol FR-2 did not
ggnificantly inhibit bran NTE activity. Therefore, Fyrol FR-2 does
not have the potential for causing delayed periphera neuropethy.

Rdiable with redrictions. Guiddine 418 requires the use of Sx
hens per group while only three or four hens per group were used in
this test. Guiddine 418 adso requires histopathology after another
group of treated hens are held for 21 days post-dosing. This group
was not included in the test. However, another Robust Summary
describes a repeated dose subchronic test with Fyrol FR-2 in which
histopathology was conducted.

This robust summary was prepared by an individua company from
an unpublished dudy. The underlying study contains confidentid
busness information.

Prepared February 27 , 2001
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ROBUST SUMMARY
FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS:
NEUROTOXICITY (REPEATED DOSE STUDY)

Chemica Name
Method/Guideine:
Test Type:

GLP Compliant:
Year Test Performed:
Species.

Sex:

Duration of Test:

Route of Administration:

Tris( 1,3-dichloropropyl-2) phosphate

OECD Guiddine 419

Delayed Neurotoxicity of Organophosphorus Substances
No

1979

White Leghorn hens

Femde

90 days

Ord Gavage

Dose/Concentration Levels 0, 4, 20, and 100 mg/kg/day; Postive Control (TOCP): 30 mg/kg

Statisticd  Methods:

Remarks on Test Conduct:

Statigtical analys's was not required in the study.

This study was conducted to determine the neurctoxic potentia of
Fyrol FR-2 in adult White Leghorn hens after repeated exposure.
There were 3 treatment groups, a negative control group, and a
positive control group, with each group condging of 10 hens. The
animas were observed daly for behaviord changes and were
evaluated for evidence of locomotor imparment three times weekly.
At gudy termination, the following tissues were removed from each
hen for diagnostic pathology: brain, soind cord, and sciatic nerves.
Transverse and longitudinal sections were taken from the cervicdl,
thoracic, and lumbar regions of the spind cord. Multiple sections of
the brain were taken. Sections of neurologica tissues were stained
with hematoxylin and eosn and additiond dides with Luxol fast
blue.
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Reaults:

There was no mortdity in the Fyrol FR-2 groups whereas sgnificant
ROBUST SUMMARY

FYROL FR-2
CAS#13674-87-8

HUMAN HEALTH EFFECTS ELEMENTS
NEUROTOXICITY (REPEATED DOSE STUDY)

Conclugon:

Daa Qudlity:

Reference:

Other:

mortdity was observed in the TOCP group. The mean body weight
for the high dose hens decreased during the latter part of the study.
Mean body weight for the TOCP hens decreased consistently over
the course of the study. Hens treated with Fyrol FR-2 exhibited no
clinicd sgns of neurotoxicity whereas the TOCP treasted hens
exhibited locomotor impairment and aaxia, which increased in
severity with time. Fyrol FR-2 did not cause delayed peripherd
neurctoxicity.

Dally trestment with Fyrol FR-2 for 90 days did not result in
behaviord or histopathologic changes indicative of neurotoxicity.
Therefore, Fyrol FR-2 did not demondgtrate neurotoxic activity.

Reliable without redtrictions. Guideline 419 requires dosing for 28
days whereas hens were dosed for 90 days in this study. The
guideline requires 6 animas per dose group for histopathology and
this sudy utilized 10 hens per group. Guideline 419 indicaes a
subgroup of hens should be used for the measurement of NTE
activity. NTE was not messured in this study. The effects of Fyrol
FR-2 on NTE activity was determined in a separate study and the
results are reported in another Robust Summary. Fyrol FR-2 did
not ggnificantly inhibit NTE activity.

This robust summary was prepared by an individua company from
an unpublished dudy. The underlying study contains confidentid
busness information.

Prepared March 8 , 2001
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