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: Eastman Chemical Company 
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Substance related part 
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Creation date 
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1.1.2 SPECTRA 

1. General Information 19248-13-6 
29.10.2003 

1.0.1 APPLICANT AND COMPANY INFORMATION 

Type manufacturer 
Name Eastman Chem cal Company 
Contact person 

Street
Town Kingsport, Tennessee 
Country United States 

Telefax 
Telex 
Cedex
Email 
Homepage

Reliability (1) valid w thout restriction 
23.10.2003 

1.0.2 LOCATION OF PRODUCTION SITE, IMPORTER OR FORMULATOR 

IDENTITY OF RECIPIENTS 

DETAILS ON CATEGORY/TEMPLATE 

SUBSTANCE IDENTIFICATION 

IUPAC Name 
Smiles Code cccc1C)c1 (CCN
Molecular formula C11H18N2 
Molecular weight 
Petrol class 

Reliability (1) valid w thout restriction 
23.10.2003 

1.1.1 GENERAL SUBSTANCE INFORMATION 

Purity type 
Substance type organic 
Physical status liquid 
Purity = 98 - 100 % w/w 

orless 
slight 

Reliability (1) valid w thout restriction 
23.10.2003 



Id 
Date 

3 / 3 

( )-

(

1.3 

: 
CAS-No : 
EC-No : 

: N,N-di
: 163.26 

Value : /w 

: i i
(1) 

1.6.1 

1.6.2 

1.7 

1.7.1 

1. General Information 19248-13-6 
29.10.2003 

1.2 SYNONYMS AND TRADENAMES 

1,2-ethanediamine, N-ethyl-N- 3-methylphenyl

23.10.2003 

N-(2-aminoethyl)-N-ethyl-m-toluidine 

23.10.2003 

Amine III 

23.10.2003 

N-ethyl-N- 3-methylphenyl)-1,2-ethanediamine 

23.10.2003 

N-ethyl-N-B-aminoethyl-m-toluidine 

IMPURITIES 

Purity typical for substance 
91-67-8 
202-089-3 

EINECS-Name ethyl-m-toluidine 
Molecular formula 

= 0 - 2 % w

Reliability (1) valid w thout restr ction 
23.10.2003 

1.4 ADDITIVES 

1.5 TOTAL QUANTITY 

LABELLING 

CLASSIFICATION 

1.6.3 PACKAGING 

USE PATTERN 

DETAILED USE PATTERN 
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1.8.2 

1.8.3 

1.8.5 

1.8.6 

1.9.2 

1.13 

1. General Information 19248-13-6 
29.10.2003 

1.7.2 METHODS OF MANUFACTURE 

1.8 REGULATORY MEASURES 

1.8.1 OCCUPATIONAL EXPOSURE LIMIT VALUES 

ACCEPTABLE RESIDUES LEVELS 

WATER POLLUTION 

1.8.4 MAJOR ACCIDENT HAZARDS 

AIR POLLUTION 

LISTINGS E.G. CHEMICAL INVENTORIES 

1.9.1 DEGRADATION/TRANSFORMATION PRODUCTS 

COMPONENTS 

1.10 SOURCE OF EXPOSURE 

1.11 ADDITIONAL REMARKS 

1.12 LAST LITERATURE SEARCH 

REVIEWS 
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2. Physico-Chemical Data 19248-13-6 
29.10.2003 

MELTING POINT 

< 0 °C  
Decomposition 
Method other: measured 
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Remark The mater was placed in a -5 to -10 C freezer for one hour and d d not 
freeze. 
Eastman Chemica  Company, unpublished data 

Reliability (2) valid w th restrictions 
Study was not performed according to GLP. Purity of the mater al was 
unknown but is typ cally >98%. 
Critica  study for SIDS endpoint 

08.12.2003 

BOILING POINT 

> 250 °C  at 1013 hPa 
Decomposition 
Method ASTM D1078 
Year 2003 

Test substance as prescribed by 1.1 - 1.4 
Remark The liquid d d not boil at 250 degrees C, which was the highest 

temperature that cou d be recorded w th the thermometer that was used. 
The mater turned dark brown upon heating.  The purity of the materia
was 98-100%. 
Eastman Chemica  Company, unpublished data 

Reliability (2) valid w th restrictions 
Study was not performed according to GLP.  Purity of the materia  was 
unknown but is typ cally >98%. 
Critica  study for SIDS endpoint 

23.10.2003 

2.3 DENSITY 

Type relative density 
= 0.982 g/cm³ at 20 °C 

Method other: measured 
Year

Test substance as prescribed by 1.1 - 1.4 

Reliability (2) valid w th restrictions 
No study details given.  Data provided by manufacturer's material safety 
data sheet. 

23.10.2003 

2.3.1 GRANULOMETRY 
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2. Physico-Chemical Data 19248-13-6 
29.10.2003 

2.4 VAPOUR PRESSURE 

= 0.036   hPa at 25 °C 
Method other (ca culated  by EPIWIN MPBPw
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Remark Inputs to the program were CAS No. 19248-13-6, a melting point of 0 and a 
boiling point of 250 degrees C. 

Reliability (2) valid w th restrictions 
Data were calcu ated using a model program. 
Critica  study for SIDS endpoint 

23.10.2003 

2.5 PARTITION COEFFICIENT 

Partition coefficient octanol-water 
Log pow = 2.23 at 20 °C 
pH value 
Method other calculated) 
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Remark Inputs to the program were CAS No. 19248-13-6, a melting point of 0 and a 
boiling point of 250 degrees C. 

Reliability (2) valid w th restrictions 
Data were calcu ated using a model program. 
Critica  study for SIDS endpoint 

23.10.2003 

2.6.1 SOLUBILITY IN DIFFERENT MEDIA 

Solubility in water 
= 12,090 mg/l at 20 °C 

value 
 concentration 
Temperature effects 
Examine different pol. 

 at 25 °C 
Description 
Stable

Remark Inputs to the program were CAS No. 19248-13-6, a melting point of 0 and a 
boiling point of 250 degrees C. 

Reliability (2) valid w th restr ctions 
Data were calcu ated using a model program. 
Critica  study for SIDS endpoint 

23.10.2003 

2.6.2 SURFACE TENSION 
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2.7 

2.10 

2.11 

2.13 VISCOSITY 

2. Physico-Chemical Data 19248-13-6 
29.10.2003 

FLASH POINT 

2.8 AUTO FLAMMABILITY 

2.9 FLAMMABILITY 

EXPLOSIVE PROPERTIES 

OXIDIZING PROPERTIES 

2.12 DISSOCIATION CONSTANT 

2.14 ADDITIONAL REMARKS 
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3. Environmental Fate and Pathways 19248-13-6 
29.10.2003 

3.1.1 PHOTODEGRADATION 

Type
Light source sun l ght 
Light spectrum 
Relative intensity based on ntens ty of sun ght 
INDIRECT PHOTOLYSIS 
Sensitizer 
Conc. of sensitizer 
Rate constant .0000000002513575 cm³ molecule*sec
Degradation = 50 % after 0.5 hour(s
Deg. product 
Method other calculated) 
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Remark Inputs to the program were CAS No. 19248-13-6, a melting point of 0 and a 
boiling point of 250 degrees C. 

Reliability (2) valid w th restrictions 
The data were obta ned using a mode estimat on program. 
Critica  study for SIDS endpoint 

23.10.2003 

STABILITY IN WATER 

Test substance as prescribed by 1.1 - 1.4 

EPIWIN HYDROWIN Program can estimate the hydro ysis rate constant for 
certa asses of organic compounds, but not amines. 

23.10.2003 

Test substance as prescribed by 1.1 - 1.4 

Remark The structural features of amine 3 for consideration of susceptibility to 
hydrolys nc ude an aromat c methy  group, an aromat c d alky -subst tuted 
tertiary amine, and a primary a kyl amine. Each of these three 
functionalities are well known to be stable to reaction w th water under 
hydro ytic conditions. The requisite leav ng groups are not sufficiently labile 
to be displaced by the nuc eophilic attack of a water molecule, as 
required in the mechanism of many hydrolysis react ons.  CH3, NH2, NHR, 
and NR2 are extremely poor leaving groups, and the corresponding acid 
sa ts of the latter three are s ar y d fficu t to d splace (1). The aromatic 
tertiary am ne funct onal ty may be converted to an ac d salt under 
condit ons of h gh acidity, but the acid salt remains hydrolytically stable (2). 

Based upon the physical and chemical propert es of amine 3 descr bed 
above, it must be conc uded that t is not subject to hydro ys s, but may form 
the acid salt of the amine under conditions of high acidity. Therefore, it is 
concluded that amine 3 shou d be considered stable when exposed to the 
condit ons of hydro ysis at temperatures and pH levels relevant to 
env ronmental and human exposure.   

March, J., ed. "Advanced Organ c Chemistry", 3rd edition, pp. 312-315, 
John Wiley & Sons, New York, 1985. 

Pata , S., ed. "The Chemistry of the Amino Group", 1st ed on, pp.407-
498, Intersc ence Publishers, London, 1968. 
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3. Environmental Fate and Pathways 19248-13-6 
29.10.2003 

Unpublished assessment by Dr. Phil Hudnall of the Eastman Chemical 
Company. 

Reliability (2) valid w th restrictions 
Data are based on analys s of chemical structure. 

17.11.2003 

STABILITY IN SOIL 

3.2.1 MONITORING DATA 

FIELD STUDIES 

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS 

Type Fugacity model level III 
Media 
Air 0.0618 % Fugac ty Mode  Leve III
Water 34.1 %  (Fugacity Model Level III) 
Biota 0.162 %  (Fugacity Model Leve  II/III
Soil 65.7 %  (Fugacity Model Level II/III) 
Method other: mode calcu ation 
Year 2003 

Remark Inputs to the program were CAS No. 19248-13-6, a melting point of 0 and a 
boiling point of 250 degrees C. Emiss on rates inputted to the program 
were the model defau t values of 1000 kg/hour to air, water and soil. 
The EPIWIN HENRY Program v3.10) calcu ates a Henry's Law Constant 
of 1.71 E-008 atm-m3/mo using the Bond Estimate method.  

Reliability (2) valid w th restrictions 
Data were calcu ated using a model program. 
Critica  study for SIDS endpoint 

23.10.2003 

3.3.2 DISTRIBUTION 

3.4 MODE OF DEGRADATION IN ACTUAL USE 

3.5 BIODEGRADATION 

Type aerobic 
Inoculum other: activated s udge 
Concentration 20 mg/l related to DOC (Dissolved Organ c Carbon

related to 
Contact time 
Degradation   (±) % after 28 day(s) 

under test conditions no b odegradat on observed 
Control substance Benzo c acid, sodium salt 
Kinetic 

Deg. product 
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Method other: OECD Guide-line 301 B and EEC/Annex V C.4 
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Remark The pos tive control yie ded < 60 % degradation 59%) by day 14, which 
did not meet the criteria for a valid test.  However, this value was w thin the 
normal variability of the Sturm test (+/- 5%), and by the end of the test it 
had reached 65% biodegradation.  The final suspended solids level of the 
inoculum in the test vessels was 22.7 mg/l, which was less than the 
maximum recommended (30 mg/l). This may have been a contributing 
factor in the failure of the pos tive contro  to meet the 60% requirement. 

nce al  other criter a for a valid test were met, t was conc uded 
that the test was valid. 
At all t me points, the percentage of material biodegraded ranged from -3 to 

Less CO2 was evolved from the test vessels than from the blanks at 
severa time points, resulting in negat ve va ues. The mater al was not 
readily biodegraded under the test conditions. 

The pos tive control was 59% degraded at day 10 and 65 % degraded at 

The pH of the BSM at the beginning of the test was 7.489. The pH ranged 
from 7.450 - 7.894 on day 27. No unusua  variation in pH was noted from 
day 0 to 27. The vessels conta ning inocu um but no test material released 
an average of 76.3 mg CO2 25.4 mg CO2/l) over the test period. 
barium hydroxide stock solution needed 48.5 +/- 0.5 ml of titrant compared 
to 47.9 +/- 0.6 ml for the airline control, ind cating that the airline did not 
contain CO2 after scrubb ng. The average temperature was 22 +/- 0.5 
degrees C. 

Test condition Test bacteria: vated s udge microorgan sms were obta ned from a 
domestic wastewater treatment p ant. Upon arriva at the test s te, the 

udge was aerated for approximate y 4 hours. A sample of the mixed 
liquor was homogenized for 2 minutes w th a b ender, and was allowed to 
settle for approximate y 60 minutes.  The supernatant was pipetted off and 
used in the studies. Numbers of v able microbes in the supernatants 
6 organisms ml) were estimated using a dip slide.  

Test solutions:  Stock solut ons of phosphate buffer (8.50 g KH2PO4, 21.75 
g K2HPO4, 33.4 g Na2HPO4.2H2O, and 0.50 g NH4Cl in 1000 ml distilled 
water), calcium chloride solution (27.50 g CaCl2 in 1000 ml d stilled water) 
and magnesium sulfate solut on (22.50 g MgSO4.7H2O in 1000 m stilled 
water) were made in advance, filter sterilized and refrigerated until needed 
(up to 6 months   A solution contain ng 25 mg FeCl3.6H2O in 100 ml 
distilled water was made immed y before use.  Basal salts med um 
(BSM was prepared by mixing 10 ml of the phosphate buffer solut on w
800 ml of d stilled water, add ng 1 ml each of the other solutions, and 

ng ng the volume up to 1 liter.  The pH was ad usted to 7.4 +/- 0.2 using 
 The inorganic carbon concentration of the BSM was 0.2529 ppm 

A pos tive control stock solut on of sodium benzoate contain ng 20 mg 
DOC/l was prepared (102.9 mg/500 ml purged BSM).  The pH of this 
solution was not adjusted s nce it was w n the required range of 3 - 10. 

A stock solution of the test materia was not prepared due to the low 
aqueous solubility of the test material. 

Twelve ters of a 0.0125 M so ut on of bar um hydrox de was prepared, 
filtered, and stored in airtight containers. This mater al was t trated w th 
0.05 N HCl (with pheno ein as an ind cator) when first prepared and 
at weekly intervals to confirm stability.  



Id 
Date 

i
i i

 ( ining Dri i
ini ) l i led i
l i i

i i

]
i

i
ith CO2­

l
i ial ( /l l i ; /l) 

l l i

l i l 

l ith a 

i irli l. l l of 
(

i i l
i

i
i

l
i l

i
i

i
i

i

l lati lati l i
i

l. l 
l l

 / l
i ial x MW 

l. 
i

l

i ) 
i l i i

di li  l

l i
) l l

/ )
: 

i i
i

 : i

3. Environmental Fate and Pathways 19248-13-6 
29.10.2003 

11 / 11 

Test procedure: A CO2 scrubb ng apparatus was set up to remove CO2 (at 
a constant rate) from the a r supplied to the test vessels.  The a r was 
diverted through a drying column conta er te), a CO2 absorption 
column (conta ng Ascarite II  and f ow meters before be ng bubb nto 
the test vesse s. The est mated rate of a r passage through the system was 
approx mately 50-100 ml/min. All test vessels were covered w th aluminum 
foil for the duration of the study.  A set of 3 absorber bottles [containing 100 
ml of 0.0125 M Ba(OH)2  was connected directly to the scrubbed airline 
and titrated with 0.05 N HCl (with phenolphthale n as an indicator) to 
assess whether the air supply was free of CO2. 

BSM (2300 ml) was added to 5 d fferent test vessels, followed by 200 ml of 
inoculum supernatant.  The mixture in each vessel was aerated w
free air for approximate y 24 hours to purge the system of CO2. After the 
aeration per od, test mater 27.0 mg  fina  concentrat on  20 mg DOC
was added direct y added in smal , plast c weigh boats to 2 of the vessels. 
Purged BSM (500 ml) was then added to these vessels and 2 others that 
served as negative contro s.  All five hundred ml of the pos tive contro
solution was added to the fifth vessel. Weigh boats were added to the 3 
vessels that did not contain test material.  Each vesse was agitated w
magnetic stir bar.  Three CO2 absorber bottles were connected in series to 
the ex t a ne of each vesse Each absorber bott e contained 100 m
0.0125 M Ba OH)2. 

At the beg nn ng of the test, CO2-free air was bubb ed through the 
solutions at an est mated rate of 50 – 100 ml/min. At the start of the test 
and at days 1, 3, 6, 8, 10, 14, 17, 20, 23, and 27, the CO2 absorber bottles 
nearest to each vessel were removed for titration w th 0.05 N HCl (with 
phenolphthale n as an indicator). At each time point, the remaining 2 
bottles in series were moved one place c oser to each vessel, and a new 
bottle conta ning 100 ml of fresh 0.0125 M Ba(OH)2 was p aced at the far 
end of the series.  On the 27th day, a 10 ml aliquot of liqu d in all three 
vessels was removed for pH measurement before titrat on. After titration, 
concentrated HCL (1 ml) was added to drive off organ c carbonate, and the 
vessels were aerated overn ght.  Final titrations were performed on day 28. 
Air temperature was recorded during the test period. DOC measurements 
were not performed due to the low aqueous solubility of the test mater al. 

Ca cu ons:  Lotus 1-2-3 was used for data calcu ons and tabu at ons 
and to generate graphs.  The amount (in ml) of t trant used in the blank 
controls was subtracted from that of test vessels to obtain the true value for 
the test materia Each 1.0 ml of HC used corresponded to 1.1 mg of 
CO2 produced. The percentage of materia  biodegraded was calcu ated as 
the mg CO2 produced x 100  theoretical CO2 x mg of test materia  used.  
The theoret cal CO2  = number of carbon atoms in the test mater
of CO2/ MW of the test materia The CO2 concentrations were calculated 
to the nearest 0.1 mg/l, and the b odegradation values were rounded up to 
the nearest who e percent. 

Criter a for a valid test: The criteria for a valid test were as follows: 1
pos tive contro reached > = 60% b odegradat on by day 14, 2) the 

fference of extremes of rep cates were ess than 20% at the plateau, end 
of the test or at day 10 (as appropriate), 3) The inorganic carbon content of 
the test materia  in the BSM at the beginn ng of the test was < 5% of the 
total carbon content, 4  the tota CO2 evolution in the b ank was not > 40 
mg CO2 l, and 5  the CO2 was scrubbed from the incoming airline. 

Test substance Purity of the material was determined to be 97.8 % (weight percent) by gas 
chromatography w th flame ionization detect on. The structure was 
confirmed by gas chromatography w th mass spectrometric detection. 

Reliability (1) valid w thout restriction 
The test is a guideline study, which met all criteria for a valid test except 1. 
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Critica  study for SIDS endpoint 
(12

3.6 BOD5, COD OR BOD5/COD RATIO 

3.7 BIOACCUMULATION 

3.8 ADDITIONAL REMARKS 
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4.1 ACUTE/PROLONGED TOXICITY TO FISH 

Type stat
Species Pimepha es promelas (Fish, fresh water
Exposure period 96 hour
Unit

 measured nominal 
measured/nominal 
 measured nominal 

Limit test 
Analytical monitoring 
Method other: OECG:TG-203 and EEC/Annex V C.1. 
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

None of the control fish or fish exposed to concentrations < = 5.08 mg/l 
died or had abnormal behav or dur ng the study. The mortality rate of fish 
exposed to 10.8 mg  was 86% (5 7) by 24 hours. The two remain ng fish 
exposed to this concentration had depressed behav or at 24 hours. All fish 
exposed to 10.8 died after 48 hours of exposure.  The 24 hour LC50 value 
was 7.9 mg/l. The 48, 72 and 96 hour LC50 values were 7.4 mg/l. The 
highest concentration causing no (< = 10%) mortality and the no 
observab e effect level was 5.08 mg The lowest concentrat on causing 
100% mortality was 10.8 mg/l.   

Throughout the study, the temperatures of the solutions were maintained at 
20 degrees C. Dissolved oxygen concentrations of the control and test 
solutions ranged from 9.6 - 7.4mg/l.  The pH values of the control and test 
solutions ranged from 8.0 -8.3 and 8.0 -8.6, respectively. The temperature, 
pH values and dissolved oxygen concentrations were considered to be 
acceptab e. 

Throughout the study, all solutions appeared c ear and colorless. 
nominal concentrations were 0.625, 1.25, 2.5, 5 and 10 mg/l. 
Corresponding ana ytical concentrat ons were 0.74, 1.07, 2.15, 5.08 and 
10.8 mg , respect vely. ytical concentrations were 4.5 % lower to 
17.1% higher than nominal. 

Test condition Organisms: Juvenile fathead minnows were cultured in 200 L stain ess 
steel tanks provided w th a continuous flow of filtered, treated, tempered 
water. The tanks were continuously aerated by passing o -free filtered air 
through air stones.  The tanks were ma nta ned at 20 degrees C and 
illuminated w th fluorescent lighting for 16 hours followed by a 30 min 
trans tion period leading to 8 hours of darkness.  The fish were fed w
commerc al fish food w th or w thout young live Daphnia.  The diets were 
analyzed routinely for contaminants. No known contaminants that cou
interfere w th the outcome of the test were identified. Behaviora
observations were made daily. 

Fish were acclimated to test water for at least two weeks prior to testing. 
They were not fed for 24 hours prior to exposure. They were randomized to 
14 sets of 7 f sh each. Two sets of minnows (7/set) were k lled before the 
start of the test to determine average wet weight 0.26 and 0.20 g/set) and 
mean standard length 2.5 and 2.4 cm/set . Fish were placed randomly (no 
more than 3-4 at a time) into each of two sets of test and control vessels 
per vessel). Bio ogica loading was kept be ow 1.0 g wet we ght per liter of 
solution. 

Test water: The water was pumped from Lake Ontario, treated by a water 
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treatment fac lity, and stored in a large underground storage vessel. Water 
from this vessel was subsequent y pumped into the laboratory where it 
passed through polypropylene filters, activated carbon filter tubes, and 
another set of polypropylene filters.  The f ltered water stream was treated 

th sodium thiosulfate to further reduce trace levels of res dual chlor ne. 
The water was then tempered to 20 +/- 2 degrees C and distr buted to an 
open bas n for season ng prior to use. Average values for hardness and 
total a nity (both as CaCO3) were 123.5 and 90.8 mg , respectively. 
The quality of the water was mon tored twice per year.  The water 
contained no contaminants at concentrations that wou d interfere w th the 
outcome of the study. 

Test materia : Exposure so utions conta ning the test material at nomina
concentrations of 0 (contro ), 0.625, 1.25, 2.5, 5 and 10 mg were prepared 

rectly add ng the appropriate amounts of test material (0, 0.0125, 
0.025, 0.05, 0.1 and 0.2 g to separate test vessels (Pyrex cuboidal g ass 
tanks conta ning 20 liters of dilution water. The approximate headspace 
was 2700 cm3. The solutions were stirred for an hour w th a stir bar on a 
stir plate.  The solutions settled for 15 - 20 minutes before measurement of 
physica  parameters. 

Test conduct:  The test was performed as a 96-hour static exposure.  Fish 
were added directly to the test solutions, which were prepared in duplicate. 
Test solutions were maintained at 20 +/- 1 degrees C, and illuminated as 
previously described. Test chambers were covered during the study, and 
were not aerated. Fish were not fed. 

An mals were observed for mortal ty and s gns of stress at 0, 4, 24, 48, 72 
and 96 hours. Temperature, dissolved oxygen concentrat on and pH of the 
fresh and seasoned exposure solut ons were measured at the beg
and end of each 24-hour period. The appearances of the exposure 
solutions at 0, 4, 24, 48, 72 and 96 hours were noted.  Samples of the 
exposure solutions were collected at the start and end of the test or when 
complete mortality was observed) and analyzed for concentrat on of test 
materia  using gas chromatography w th flame ionizat on detection.  

Analysis of data: The concentrations of materia  in the solutions were 
determined by calculating the average of the concentrations of solut ons 
collected from indiv dual replicates at the beg nn ng and end of each 
exposure.  Statistical analyses were performed using TOXSTAT statist ca
software. The LC50 values at 24, 48, 72 and 96 hours were calculated 
using the Trimmed Spearman-Karber method. 

The test was considered valid if control mortality was <= 10%, d ssolved 
oxygen did not fa ow 60% of the in  oxygen evel, the temperature 
was 20 +/- 1 degrees C, the pH did not vary by more than one unit and 
there were no abnorma  occurrences that could influence the outcome. 

Test substance Purity of the material was determined to be 97.8 % (weight percent) by gas 
chromatography w th flame ionization detect on. The structure was 
confirmed by gas chromatography w th mass spectrometric detection. 

Reliability (1) valid w thout restriction 
The study was performed accord ng to the gu deline. There were no 
dev ations that would affect the outcome of the test. 
Critica  study for SIDS endpoint 

22.09.2003 (10

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES 

Type stat
Species Daphnia magna (Crustacea) 
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Exposure period 48 hour
Unit

 measured nominal 
measured/nominal 

= 10.72   measured/nominal 
Limit Test 
Analytical monitoring 
Method other: OECD: TG-202 and EEC/Annex V C.2 
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

None of the control daphnids or daphn ds exposed to 0.72 or 1.14 mg/l 
were immob e or had abnormal behavior dur ng the study. None of the 
daphnids exposed to 2.26 mg/l were immob e after 24 hours. However, 
15% mmobility was observed in this group at 48 hours. After 24 and 48 
hours, mmobility was noted n 5% and 40% of daphn ds exposed to 
5.24 mg , and 70% and 100% of daphnids exposed to 10.72 mg . The 24 
and 48 hour EC50 values were 9.0 and 4.8 mg/l, respectively.  The h ghest 
concentration causing no (< = 10% mmobility was 1.14 mg/l.  The lowest 
concentration causing 100% immobility was 10.72 mg

Throughout the study, the temperatures of the solutions were maintained at 
20 degrees C and the pH values ranged from 8.2 to 8.6.  ssolved oxygen 
concentrations of the control and test solutions ranged from 8.6 - 9.6 mg
and 8.5 - 9.6 mg/l, respectively.  The temperature, pH values and dissolved 
oxygen concentrations were considered to be acceptab e. 

Throughout the study, all solutions appeared c ear and colorless. 
nominal concentrations were 0.625, 1.25, 2.5, 5 and 10 mg/l. 
Corresponding ana ytical concentrat ons were 0.72, 1.14, 2.26, 5.24 and 
10.72 mg/l, respectively. Ana ytical concentrations were 2.9 % lower to 
28.4% higher than nominal. 

Test condition Organisms: Adu t Daphnia magna were reared w n the testing facility in 
100­  sta nless stee tanks supplied continuously w th filtered, treated, 
tempered (20 degrees C) water.  The tanks were continuously aerated by 
passing oil-free f ltered air through air stones.  The facility was illuminated 

th fluorescent light ng for 16 hours, followed by a 30 minute trans
period leading to 8 hours of darkness. The daphn a were fed a spinach-
sh food s urry w th or without a yeast-Cerophy eaves- trout chow m xture 

or green algae. The diets were analyzed routine y for contam nants. 
Contaminant concentrations were lower than those that cou d interfere w
the outcome of the test. Daphn a were observed daily for feed ng and other 
behaviors. 

Test water: The water was pumped from Lake Ontario, treated by a water 
treatment fac lity, and stored in a large underground storage vessel. Water 
from this vessel was subsequent y pumped into the laboratory where it 
passed through polypropylene filters, activated carbon filter tubes, and 
another set of polypropylene filters.  The f ltered water stream was treated 

th sodium thiosulfate to further reduce trace levels of res dual chlor ne. 
The water was then tempered to 20 +/- 2 degrees C and distr buted to an 
open bas n for season ng prior to use. Average values for hardness and 
total a nity (both as CaCO3) were 123.5 and 90.8 mg , respectively. 
The quality of the water was mon tored twice per year.  The water 
contained no contaminants at concentrations that wou d interfere w th the 
outcome of the study. 

Test materia : Exposure so utions conta ning the test material at nomina
concentrations of 0 (contro ), 0.625, 1.25, 2.5, 5 and 10 mg were prepared 

rectly add ng the appropriate amounts of test material (0, 0.0125, 
0.025, 0.05, 0.1 and 0.2 g to separate vessels contain ng 20 liters of 
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dilution water. The solutions were stirred for an hour with a stir bar on a stir 
The solutions settled for 15 - 20 minutes before measurement of 

ca parameters. A iquots of the solutions (200 ml) were removed from 
the m ddle of the water column and transferred to test vessels (250 m
Pyrex glass beakers).  Headspace was 80 cm3. 

Test conduct:  Approximately 24 hours before the start of the test, gravid 
adult daphnids were transferred into 20 cm diameter bow s conta ng test 
water and fed.  The neonates produced n the follow ng 24 hour period 
were collected by pipette and transferred directly into duplicate test vessels 
(10/vessel).  No more than 5 organisms were transferred into each vesse
at a time. The test was performed as a 48-hour static exposure. Test 
solutions were maintained at 20 +/- 1 degrees C, and illuminated as 
previously described. Test chambers were covered during the study, and 
were not aerated.  Daphnia were not fed during the test. 

s were observed for mobility and signs of stress at 0, 4, 24, and 48 
hours. Temperature, d ssolved oxygen concentration and pH of the 
solutions were measured at the start and end of the experiment, or when 
complete immobility occurred. The appearances of the exposure solutions 
at 0, 4, 24 and 48 hours were noted. Samp es of the exposure solutions 
were collected at the start and end of the study (or when complete 
immobility was observed and analyzed for concentration of test mater
using gas chromatography w th flame ion zation detection.  

Analysis of data: The concentrations of materia  in the solutions were 
determined by calculating the geometric mean of the concentration in each 
replicate at the beg ng and end of each exposure. Concentrations in 
each replicate were then averaged. Statistical analyses were performed 
using TOXSTAT stat st ca software. The EC50 values (concentrations 
causing immobility in 50% of the animals) at 24 and 48 hours were 
calculated using the Probit method.   

The test was considered valid if control mortality was <= 10%, d ssolved 
oxygen d d not fall below 2 mg , the temperature was 20 +/- 1 degrees C, 
the pH did not vary by more than 1.5 units, control daphnids were not 
trapped at the surface and there were no abnormal occurrences that could 
inf uence the outcome. 

Test substance Purity of the material was determined to be 97.8 % (weight percent) by gas 
chromatography w th flame ionization detect on. The structure was 
confirmed by gas chromatography w th mass spectrometric detection. 

Reliability (1) valid w thout restriction 
The study was performed accord ng to the gu deline. There were no 
dev ations that would affect the outcome of the test. 
Critica  study for SIDS endpoint 

22.09.2003 

4.3 TOXICITY TO AQUATIC PLANTS E.G. ALGAE 

Species Selenastrum capricornutum Algae
Endpoint other: biomass and growth rate 
Exposure period 72 hour
Unit

= .56  

Limit test 
Analytical monitoring 
Method OECD Guide-line 201 "Algae, Growth Inhibition Test" 
Year 2003 
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Test substance as prescribed by 1.1 - 1.4 

Exposure to 0.56 mg/l had no s gnificant effect on biomass or growth rate 
at any t me point. At 72 hours (but not at earlier time points , 1.18 mg/l had 
an inh bitory effect on growth rate -5%) and b omass (- 15%). At 24 hours 
and later time points, a dose-dependent nh bition of b omass and growth 
rate was noted at concentrations > = 2.32 mg The EbC50 0-72 hour
value was 1.95 mg/l, and the ErC50 (0-72 hour) value was 4.78 mg

The average nominal concentrations of material in the test f asks at the 
beginning of the test were 0.625, 1.25, 2.5, 5.0 and 10.0 mg/l.  
Correspond ng analyt ca  concentrat ons were 0.56, 1.18, 2.32, 4.72 and 
9.91 mg . The amount of material lost over the course of the experiment 
ranged from 0 - 17.4%. The analyt ca  concentrat on that ost 17.4% loss 
of the mater al was 1.18 mg/l. A other solutions lost from 0 - 6.3% of the 
materia . According to the authors, the test materia was stable under the 
test conditions. 

Results of the photostability tests were s milar to those in flasks containing 
test material and algae.  The control solutions that were exposed to light or 
were in the dark exh bited a 4.38% ga n and 2.09% loss of test material, 
respect vely.  

The mean temperature and illuminat on were 24 degrees C and 743.3 foot­
candles (range 741 - 745 foot-candles) throughout the test.  The pH of test 
and control solutions ranged from 7.52 - 8.18. By the end of the test, the 
pH values of the test solut ons had not dev ated by more than 1.5 units as 
required by the guide ne). The shaker speed was maintained at 100 rpm. 

The test was considered to be valid s nce the mean cell concentration in 
control cultures increased by a factor of 104-fo d w n 72 hours. 
contro  ce s exhib ted normal og growth. 

Test condition Test Organisms: A 4-day culture of Selenastrum capricornutum (passage 
2 in liqu d a gal medium was used as the test algae. Several passages 
were performed prior to the test to confirm exponentia growth.  

Test medium: Sterile growth med um was prepared using high qua ty 
distilled water.  The pH of the med um was measured and adjusted to 7.5 
(+/- 0.1) using NaOH. 

Test materia  stock solut on:  Test mater 0.0130 g) was added to 130.93 
g of a gal growth medium (to produce a nominal concentration of 99.28 

The solution was son cated for approximately 10 minutes to fully 
sso ve the mater al, and was f tered through a 0.45 micron membrane 

filter.  Seria lutions were performed to produce solut ons conta ning 10.0, 
5.0, 2.5, 1.25 and 0.625 mg . A quots of each so ut on were removed for 
analys s of concentration at time 0.  

Test conduct: A steps were carr ed out asept ca n a hood to prevent 
contam nat on. Test vessels were ster e, cond oned 250 m  Er enmeyer 
flasks.  Each test material stock solution (100 ml) was added to 5 flasks 
and test medium that did not contain test mater al was added to 3 flasks. 
Algae (324 microliters of a gal stock culture to ach eve an initial ce  density 
of 1 x 10E4 cells/ml  were added to 3/5 flasks that contained the h ghest 
concentration of test mater al and all other flasks. The two flasks that 
contained the highest concentration test materia thout algae served as 
photostability controls.  One of the flasks was exposed to light and one was 
wrapped n foil to shield it from light.  All f asks were secured w th foam 
stoppers and transferred to a shaking incubator 24 degrees C, 100 rpm
They were illuminated at an average of 743.3 +/- 1.7 footcand es 
throughout the study. Flasks were rotated randomly at 24-hour interva
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after cells were counted. 

Temperature, ght ntens ty, and shaker speed (rpm were assessed at 0, 
24, 48, and 72 hours.  Concentrations of test mater al in the flasks that 
contained a so were assessed at these times. The pH was assessed 
at time 0 and after 72 hours. Concentrations of test materia
photostability controls also were measured at 0 and 72 hours. 
Concentrations of test mater al were ana yzed using gas chromatography 

th flame ionization detect The exposure concentration was 
calculated as the geometric mean of the test concentrations analyzed at 
the 4 t me po nts. 

Cell counts were performed after 24, 48 and 72 hours of exposure using a 
calibrated Cou ter Counter.  Flasks were sw rled to ach eve a uniform cell 
suspens on and 4.0 ml were removed for counting. The mean alga cell 
count for the test and contro  curves was ca culated.  Two measures of 
growth [biomass (area under the growth curve) and growth rate  were used 
to determine the effect of the material on algae. The percentage inh tions 
of b omass and growth rate were ca culated for each concentration and 
plots of concentration vs. percentage inhib tion of biomass and growth rate 
were made. The concentrations that produced a 50% inh on of growth 
(biomass, EbC50  and growth rate (ErC50) re at ve to contro were 
calculated by fitting nonlinear regress on models to the data. 

The test was considered valid if the mean cell concentration in the contro
cultures increased by a factor of at least 16 w thin 72 hours. 

Test substance Purity of the material was determined to be 97.8 % (weight percent) by gas 
chromatography w th flame ionization detect on. The structure was 
confirmed by gas chromatography w th mass spectrometric detection. 

Reliability (1) valid w thout restriction 
The study was performed accord ng to the gu deline. There were no 
dev ations that would affect the outcome of the test. 
Critica  study for SIDS endpoint 

22.09.2003 

4.4 TOXICITY TO MICROORGANISMS E.G. BACTERIA 

4.5.1 CHRONIC TOXICITY TO FISH 

4.5.2 CHRONIC TOXICITY TO AQUATIC INVERTEBRATES 

4.6.1 TOXICITY TO SEDIMENT DWELLING ORGANISMS 

4.6.2 TOXICITY TO TERRESTRIAL PLANTS 

TOXICITY TO SOIL DWELLING ORGANISMS 

4.6.4 TOX. TO OTHER NON MAMM. TERR. SPECIES 
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4.7 BIOLOGICAL EFFECTS MONITORING 

4.8 BIOTRANSFORMATION AND KINETICS 

4.9 ADDITIONAL REMARKS 
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5.0 TOXICOKINETICS, METABOLISM AND DISTRIBUTION 

5.1.1 ACUTE ORAL TOXICITY 

Type
mg/kg bw 

Species rat 
other: not listed 
no data 

Number of animals 
Vehicle 

200 - 800 mg/kg 
Method other  
Year 1964 

Test substance as prescribed by 1.1 - 1.4 

Remark This s a support ng study for the SIDS endpoint. 
The LD50 value as 400 mg/kg. Anima s died w thin 1/2 hour to 1 day of 
treatment.  Autopsy results were negative.  Symptoms of toxic ty were 
weakness, tremors and rap d respiration. Survivors gained we ght over 14 
days. 

Test condition Six rats were administered 200 to 800 mg/kg/ test material orally 
(presumably by gavage Mortality and symptoms of toxic ty were 
monitored over 14 days. Animals were we ghed at the beginn ng of the 
study and on day 14. 

Test substance Purity of the test materia s unknown. 
Reliability (2) valid w th restrictions 

c data are given.  The number of animals receiving each dose, the 
number of an ma s that died at each dose and the method used to calculate 
the LD50 va ue were not mentioned. 

Type
= 400 - 800 mg kg bw 

Species mouse 
other: not listed 
no data 

Number of animals 
Vehicle 

kg 
Method other  
Year 1964 

Test substance as prescribed by 1.1 - 1.4 

Remark This is a support ng study for the SIDS endpoint. Judging from the way 
other studies have been performed in this laboratory, it is like y that 2 
anima group were given 200, 400, 800, 1600 and 3200 mg/kg/ test 
materia
The LD50 value as 400 - 800 mg kg. s died within 1 hour to 1 day of 
treatment. Symptoms of tox city were weakness, severe atax a, tremors 
and convuls ons. Survivors ga ned we ght over 14 days. 

Test condition Ten mice were administered 200 to 3200 mg/kg/ test material orally 
(presumably by gavage Mortality and symptoms of toxic ty were 
monitored over 14 days. Animals were we ghed at the beginn ng of the 
study and on day 14. 
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Test substance Purity of the test materia s unknown. 
Reliability (2) valid w th restrictions 

c data are given.  The number of animals receiving each dose, the 
number of an ma s that died at each dose and the method used to calculate 
the LD50 va ue  were not mentioned. 

5.1.2 ACUTE INHALATION TOXICITY 

Type
> .238

Species rat 
other: not listed 
no data 

Number of animals 
Vehicle 

0.238 mg/l (37.79 ppm) 
Exposure time 6 hour(s) 
Method other  
Year 1964 

Test substance as prescribed by 1.1 - 1.4 

None of the animals d Roughing of ha r and vasodilat on (extremities 
were pink) were observed after 5 or 20 m nutes of exposure, respectively.  
Facial muscle fibrillat on was noted after 25 minutes.  Animals gained 
we ght over the 2 week observat on period. 

Test condition s were admin stered 0.238 mg/l (37.79 ppm) test mater al for 6 
hours by inhalation. The test material was administered at a rate of 3.5 
l/min through a gas wash ng bottle that was maintained at room 
temperature. The chamber temperature was 26 degrees C.  Mortality and 
symptoms of toxic ty were mon tored over a 14 day period.  Animals were 
we ghed at the beginning and end of the study. 

Test substance Purity of the test materia s unknown. 
Reliability (2) valid w th restrictions 

c data are given. Only 3 anima s were tested. 

Type

Species rat 
other: not listed 
no data 

Number of animals 
Vehicle 

4.58 mg 727.3 ppm
Exposure time 6 hour(s) 
Method other  
Year 1964 

Test substance as prescribed by 1.1 - 1.4 

None of the animals d Roughing of ha r, blink ng and accelerated 
resp rat on were observed after 5 m nutes of exposure.  Lacr mat on, nasa
discharge and salivation were noted after 15 minutes. Vasodilat on 
(extremit es were pink) occurred after 4 hours, and tremors of the head 
after 4.5 hours. Gross tremors of the trunk were noted after 5.5 hours of 
exposure.  Anima s gained weight over the 2 week observat on period. 

Test condition s were admin stered 4.58 mg 7727.3 ppm) test mater al vapor for 
6 hours by inhalation. The test materia  was admin stered at a rate of 2 
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l/min through a gas wash ng bottle that was maintained at 100 degrees C.  
The chamber temperature was 27 degrees C.  ty and symptoms of 

ty were monitored over a 14 day period.  Anima s were we ghed at the 
beginning and end of the study. 

Test substance Purity of the test materia s unknown. 
Reliability (2) valid w th restrictions 

c data are given. Only 3 anima s were tested. 

5.1.3 ACUTE DERMAL TOXICITY 

5.1.4 ACUTE TOXICITY, OTHER ROUTES 

SKIN IRRITATION 

EYE IRRITATION 

SENSITIZATION 

REPEATED DOSE TOXICITY 

5.5 GENETIC TOXICITY ‘IN VITRO‘ 

Type Bacterial reverse mutat on assay 
System of testing Salmone a typhimur um/TA98, 100, 1535, 1537, and Escherichia 

WP2uvrA pKM101) 
Test concentration 10.0, 33.3, 100, 333, 1000, 3330 and 5000 micrograms S. 

typhimur um); 33.3, 100, 333, 1000, 3330 and 5000 micrograms/plate E. 

Cytotoxic concentr. > = 1000 micrograms/plate 
Metabolic activation th and w thout 

negative 
Method OECD Guide-line 471 
Year 2002 

Test substance as prescribed by 1.1 - 1.4 

Remark This is the critical study for the mutagenesis endpoint. 
In the first mutagenic ty test, no pos tive ncreases were observed in the 
mean number of revertants per p ate w th any of the Salmonella strains 
incubated w th test mater in either the presence or absence of S9 mix 
and w th E. coli WP2uvrA(pKM101) in the absence of S9 mix. ty 
was observed in the Salmonella strains at concentrations of 1000 to 5000 
micrograms ate in the absence of S9 mix and in strain TA100 at 3330 
micrograms/p ate in the presence of S9 mix. Cytotoxicity was observed in 
E. coli strain WP2uvrA at > = 1000 micrograms plate in the absence of S9 
mix. Cultures of E. coli strain WP2uvrA in the presence of S9 were not 
eva uated due to problems w th the controls (see test conditions). No 
precipitate was observed in any of the p ates. 

As noted in the test cond ons sect on, the test w th E. coli stra n WP2uvrA 
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in the presence of S9 had to be performed three t mes in order to achieve a 
valid result.  In the second test w th E. coli strain WP2uvrA and S9 mix, 
the mean number of revertants in the vehic e control (32/p was not 

thin the acceptable range for this strain (80-350 revertants/plate). For 
th s reason, a th rd exper ment w th E. co  stra n WP2uvrA n the presence 
of S9 mix was conducted. In this exper ment, all data were acceptab e and 
no pos tive increases in the number of reverants per plate were observed in 

s treated w th test materia  in the presence of S9 mix. Cytotox ty was 
observed in E. coli strain WP2uvrA at > = 3330 micrograms ate in the 
presence of S9 mix.  

In the confirmatory mutagen ty test, all data were acceptable and no 
pos tive increases in the number of revertants per plate were observed in 
any of the bacteria incubated w th test material (in the absence or presence 
of S9 mix). Cytotoxic ty was noted in all Salmone a stra ns incubated 

thout S9 mix and test material concentrat ons > = 3330 
micrograms/p ate.  Cytotox city a so was observed n Salmonella strains 
TA98, TA100 and E. coli stra n WP2uvrA incubated w th 3330 or 5000 
micrograms ate w th S9. No precipitate was observed in any of the plates. 

The initial tests w th all strains [except E. co WP2uvrA pKM101 n the 
presence of S-9 , the third initial test w th E. coli WP2uvrA pKM101
presence of S-9, and the confirmatory tests w th all strains were valid, 

nce they met al  criter a for a va d study. 
Test condition Test strains: The S. typhimur um and E. coli strains were obtained from Dr. 

Bruce Ames, Univers ty of California Berkeley and the National Collect
of Industria  Bacteria, Torry Research Station, Scotland, respect vely. 
Frozen permanent stocks were prepared by growing fresh overnight 
cultures, adding DMSO (0.09 ml/ml culture  and freezing small aliquots at ­
60 to -80 degrees C.  ates were prepared by streaking each test 
strain from a frozen permanent stock onto minimal agar supp emented w
histidine, biotin, amp cillin and/or tryptophan (depending on the strain). 
Tester stra n master plates were stored at > 0 to 10 degrees C.  Overnight 
cultures were inocu ated by transferring colonies from the master plates to 
flasks containing culture medium. Inocu ated f asks were placed in a 
shaker/incubator 125 +/- 25 rpm, 37 + - 2 degrees C). Cultures in late log 
phase were harvested once a predetermined turbidity was reached at 
least 0.5 x 10E9 cells/ml). Test sta ns were checked for rfa wall mutation 

 Sa mone a stra ns , pKM101 p asm d (Salmone a TA98 and TA100 
and E. coli only), and characteristic number of spontaneous revertants (all 
strains  on the day the mutagen ty test was conducted. 

Test medium: The broth used to grow overn ght cultures of the tester 
strains was Vogel-Bonner salt solution supplemented w
Nutr ent Broth No. 2.  Bottom agar was Voge -Bonner m ma  med um E 
supplemented w th 1.5% (w/v) agar and 0.2% w/v) g ucose. Over ay agar 
contained 0.7% agar  and 0.5% NaCl (w  supp emented w ther 
10 ml of 0.5 mM h stidine/b otin solut on per 100 ml agar or 0.5 mM 
tryptophan solution per 100 ml agar.  

S-9 mix: S9 homogenate was purchased from Molecular Toxico ogy Inc.  
This was prepared from male Sprague-Daw ey rats that had been injected 

th 500 mg/kg Aroclor 1254.  S-9 mix was prepared immediately pr or 
to use. 

Concentrations of test mater al: The test mater al was insolub e in water at 
100 mg/ml. The most concentrated stock solution prepared was 100 mg 
per ml of DMSO. The test mater al remained in solut on at this 
concentration and all succeeding d ut ons that were prepared. The 
concentrations tested in both tests 10.0, 33.3, 100, 333, 1000, 3330 and 
5000 m crograms plate for Salmone a with or w thout S-9; and 33.3, 100, 
333, 1000, 3330 and 5000 micrograms/plate for E. coli w th or w thout S9
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were selected based on the results of a dose range-f nd ng study using test 
strains TA100 and WP2uvrA pKM101) and 10 concentrat ons of test 
materia  from 6.67 to 5000 micrograms/plate (both in the presence and 
absence of S-9 mix). 

Positive, negative and sterility controls: Positive controls [2­
aminoanthracene (2.5 and 5.0 micrograms/plate , 2-nitrofluorene (1.0 
micrograms , sodium azide (2.0 micrograms/plate , ICR-191 2.0 
micrograms , and 4-n troquinoline-N-oxide 2.0 micrograms/plate)] 
were run concurrently.  DMSO 50 microliters was used as a veh
control. The most concentrated test material dilution 50 microliters

500 microliters were tested for sterility by p ating on selective agar. 

Test conduct:  A plate incorporation methodology was used.  Test materia
or positive control (50 microliters , test strains (100 microliters  and S-9 mix 
or vehic 500 microliters  were combined in 2.0 ml of molten, selective top 
agar maintained at 45 +/- 2 degrees C. This was overlaid onto 25 ml of 

mal agar that had been p ated into 15 x 100 mm Petri d shes.  
concentrations of test mater al, veh e controls and pos tive controls were 
plated in triplicate. Revertant colonies were counted after 52 +/- 4 hours of 
inverted incubation at 37 +/- 2 degrees C. The condition of the background 
lawn was eva uated for evidence of cytotoxic ty and precipitate.  The full 
complement of bacteria  strains was tested in two separate experiments. 

Since the bacterial background lawn n the veh e-treated 
WP2uvrA(pkM101) cells n the presence of S9 was reduced and no 
revertants were observed in the first test, the treated WP2uvrA pkM101
cells were not scored and the first experiment w th WP2uvrA(pkM101 was 
repeated. In the second test, the mean number of revertants in the veh
control (32/p was not w th n the acceptab e range for this strain 
350 revertants plate).  Therefore, an additiona  test was performed.
results of the third test were valid. 

Evaluation: The numbers of revertant colonies were counted w
automatic colony counter or by hand. The mean number of revertants and 
standard dev ation were calculated. Var ous criteria were established to 
constitute a valid assay (test strain ntegrity, character c number of 
spontaneous revertants, cell density > = 0.5 x 10E9, at least a 3-fold 
increase in revertants in pos ve controls, and a min mum of 3 non-toxic 
doses). A positive response was ind cated by at east a 2 or 3 fo d increase 
in mean revertant number depend ng on the bacteria tester strain). 

Test substance Purity of the test materia was not confirmed in this study. However, the lot 
of test material used (062702) was the same as that used in the aquatic 

ty studies, where the purity was analyzed to be 97.8 %. 
Conclusion Materia was not genotoxic under conditions of this assay. 
Reliability (1) valid w thout restriction 

This was a well-documented guide ne study. 
(11

Type Chromosomal aberrat on test 
System of testing nese Hamster Ovary (CHO) Cells 
Test concentration 
Cytotoxic concentr. 
Metabolic activation th and w thout 

negative 
Method OECD Guide-line 473 
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Remark This is the critical study for the chromosomal aberrat on endpo
Without act vation: In the initial study w thout metabolic act vation, no 
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ding cells or cell monolayers were observed in cultures treated w
882, 1260 or 1800 micrograms/ml.  Unhealthy cell mono ayers and debris 
were observed in cultures treated w th 617 micrograms/ml. A s ight 
precipitate was noted in cells treated w th 420 micrograms/ml. Reductions 
of 0%, 0%, 0%, 4%, 84% and 87% were observed in the mitot ndices of 
the cu tures treated with 148, 211, 302, 432, 617 and 882 m crograms
respect ve y.   Chromosoma  aberrat ons were analyzed from cultures 
treated w th 148, 211, 302 and 432 micrograms ml. The cultures treated 

th 432 micrograms/ml had approximately a 45% reduction in confluence, 
indicat ng that this was a valid h gh dose for analysis. 

In the confirmatory study w thout activation, unhealthy monolayers, dead 
cells, and no d ding cells were found in cells treated w th concentrations > 
= 300 micrograms/ml. A severe reduction in d ding cells was noted at 200 
micrograms ml. Reductions of 0%, 0%, 46%, 39%, 100%, 100%, 100%, 
100% and 100% were observed in the mitotic ind ces of cultures treated 

th 12.5, 25.0, 50.0, 100, 200, 300, 400, 500 and 600 micrograms/ml, 
respect vely. Chromosomal aberrations were analyzed from cultures 
treated w th 12.5, 25.0, 50.0, and 100 micrograms/m

No sign ficant increases in cells w th chromosomal aberrations, polyp dy, 
or endoreduplication were observed in analyzed cultures from either study.  

With activation: In the initial study w th metabolic activation, tox city was 
noted at concentrations > = 882 micrograms . Reduct ons of 0%, 0%, 
0%, 0%, 0% and 56% were observed in the mitot ndices of cultures 
treated w th 148, 211, 302, 432 and 617 micrograms ml, respectively.  
Chromosoma  aberrat ons were analyzed from cultures treated with 211, 
302, 432 and 617 micrograms/ml. No s gnificant increases in cells w
chromosoma  aberrations, po yplo dy, or endoreduplication were observed 
n analyzed cu tures. 

In the confirmatory study w th metabolic activation, tox city was noted in 
cells treated w th > = 500 micrograms ml. Reductions of 2%, 5%, 0% and 
58% were observed in the mitotic indices of cultures treated w th 100, 200, 
300 and 400 micrograms/ml, respectively. Chromosomal aberrations were 
analyzed from cultures treated w th 100, 200, 300 and 400 micrograms
No sign ficant increases in cells w th chromosomal aberrations, polyp dy, 
or endoreduplication were observed in analyzed cultures from this study. 

All criteria for validity were met in each study (with the exception that in the 
tests w thout metabolic activation, the h ghest concentration analyzed did 
not cause at east a 50% reduction in mitotic index Higher concentrations 
were not evaluated due to excess ve toxic ty. 

Test condition Ce s:  The Chinese hamster ovary cells used n the assay CHO-WBL
were from a permanent cell line or na ly obtained from Dr. S. Wolff, 
University of Ca fornia, San Francisco. Stock cu tures were maintained for 
up to 8 weeks after thaw Mycoplasma testing was performed twice 
dur ng th s per od.  Cells were grown at 37 + - 2 degrees C n 5% + - 1.5% 
CO2 in a in McCoy's 5a culture medium which was supplemented w
10% fetal bovine serum, 2 mM L-glutamine, 100 units/ml penicillin G and 
100 micrograms/ml streptomycin.  

 S9 was isolated from the liver of rats (sex not stated) 5 days after 
i.p. treatment w th 500 mg/kg Aroclor 1254.  S9 was stored frozen at < = ­
60 degrees C until use. S9 mix was prepared by adding an energy-
producing system (1.8 mM NADP p us 10.5 mM isocitr c acid) to S9 (1.5%). 

Test materia  and negative and positive controls: The test material was 
immiscible in water. In DMSO, solut ons of 200 and 399 mg/ml appeared 
transparent and light yellow in color.  A solution of 100 mg ml was 
transparent and colorless. These solutions (10 microliters ml) were tested 
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for solubility in culture medium.  Concentrations of 2000 and 3990 
micrograms ml precipitated in the medium and increased the pH to 9.5 - 
10.0. At 1000 micrograms ml, the precipitate went back into solution w
slight agitation and the pH was 9.0.  The highest concentration to be used 
in the tests was 1800 micrograms ml, which was slightly greater than the 
OECD-recommended high dose for the test (10 mM . In each test, the 
pr mary stock and its di ut ons were dosed at 1% v/v (10.0 micrograms/ml). 
The solvent contro was 10 microliters/ml DMSO.  The positive controls 
were  0.2 - 1.5 micrograms/ml mitomyc n C (0.75 and 1.5 micrograms ml in 
the initial test w thout act vation and 0.2 and 0.4 micrograms/ml in the 
confirmatory test w thout activation) and 5.0 and 10.0 micrograms
cyc ophosphamide n both tests w th activat on). Both pos tive controls 
were dissolved in water.  

In  test: Cu tures were nitiated by seed ng approx mate y 0.9 x 10E6 
cells per 75 cm2 f ask into a total of 10 ml of complete McCoy's 5a medium.  
For the test w thout metabolic activation, one day after culture initiation, 
cultures were incubated w th test material or the negative or pos tive contro
for 3.0 hrs at 37 +/- 2 degrees C. For the test w th metabolic activation, one 
day after culture initiat on, cells were incubated for approximate y 3.0 hours 

th test materia  or the negative or positive control and S9 mix in McCoy's 
5a med um that did not contain fetal bov ne serum.  Replicate cultures for 
each concentration of test mater 12.3, 17.5, 25.0, 35.7, 51.0, 72.8, 104, 
148, 211, 302, 432, 617, 882, 1260 and 1800 micrograms/ml), pos ve 
control, veh e and untreated controls were prepared. Cultures w th or 

thout S9 were then washed w th buffered saline, and incubated w
complete McCoy's 5a medium for 17 hours. Colcemid (0.1 micrograms/ml) 
was present during the last 2 +/- 0.5 hours of incubat on. Cells were 

sually inspected for cytotoxic ty prior to harvest. Cells were then 
nized and spun in a centr fuge. The supernatant was d scarded and 

the cells were swollen w th 75 mM KC hypotonic solution.  The cells were 
then fixed w th an abso ute methano : glacial acetic acid (3:1, v:v) fixative. 
They were then placed on g ass slides and air-dried.  Cells were stained 

th 5% Giemsa and ana yzed for mitotic index and chromosoma
aberrations. 

Confirmatory assay:  The test w th metabolic activation was conducted the 
same as in the init al test, but w fferent concentrations of test materia
(100, 200, 300, 400, 500, 600 and 800 micrograms ml). In the test w thout 
metabolic activat on, the test material (6.25, 12.5, 25.0, 50.0, 100, 200, 
300, 400, 500 and 600 micrograms ml), pos tive control and negative 
contro s were incubated with the ce s for 19.7 hours nstead of 3). For 
both tests, Colcemid was present for the last 2.0 +/- 0.5 hours of 
incubation. The slides were prepared as descr bed for the previous test. 

Evaluation:  Cells were selected for good morpho ogy and only cells w
the number of centromeres equal to the modal number 21 +/-2 were 
analyzed.  One hundred cells f poss were analyzed from each 
replicate of the vehic e control, 4 concentrations of the test material, and 
one concentration of pos tive control for the d fferent types of chromosoma
aberrations. At least 25 cells were analyzed from those cultures that had 
greater than 25% of cells w th one or more aberrations. The number of 
mitot c cells in 1000 cells was determined and the ratio expressed as the 
percentage of mitot c cells.  Percent po yploidy and endoreduplication were 
analyzed by evaluating 100 metaphases (if poss . Chromat d and 
isochromatid gaps were noted but were not used in calcu ating the total 
number of aberrat ons.  

Acceptance criter a: The assay was considered valid if the negat ve 
(untreated) and veh e controls conta ned < 5% cells w th aberrations, the 
pos tive contro result was s gnificant y h gher p < = 0.01) than that of the 
veh e control, a high dose of 10 mM or the highest soluble concentration 
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was used if the materia did not cause at east a 50% reduction of the 
mitot c index at the tested concentrations, and at least 3 concentrations 
were analyzed. 

Data ana ysis: The statistical analysis employed a Cochran-Armitage test 
for linear trends and Fisher's Exact Test to compare the percentage of cells 

th aberrat ons.  Data for polyplo dy and or endoreduplication were also 
analyzed separately. A test was considered positive if a s gnificant 
increase in the number of cells w th aberrations (p < = 0.01) was observed 
at one or more concentrations. A dose-response should be observed if 
there was a significant increase at one or more concentrations. 

Test substance Purity of the test materia was not confirmed in this study.  However, the lot 
of test material used (062702) was the same as that used in the aquatic 

ty studies, where the purity was analyzed to be 97.8 %. 
Conclusion Materia was not genotoxic under conditions of this assay. 
Reliability (1) valid w thout restriction 

This was a well-documented OECD gu deline study. 
(13
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