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dat e: 09- DEG 2004
1. General Information Substance | D 68227-46-3

1.0.1 Applicant and Company | nfor mation

Type: nmanuf act ur er

Nane: PPG I ndustries, Inc

Cont act Person: Janes Barter Dat e:
Street: Cne PPG Place - 8 North

Town: 15272 Pittsburgh, PA

Country: Lhited States

Phone: 412-492-2801

Erai | : bart er @pg. com

09- JAN- 2003

1.1.0 Substance | dentification

1.1.1 General Substance I nformation

1.1.2 Spectra

1.2 Synonyms and Tradenames

1.3 Impurities

1.4 Additives

1.7 Use Pattern
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date: 09 DEG 2004

2. Physico-chem cal Data Substance | D 68227-46-3

2.1 Mdting Point

2.2 Boiling Point

2.3 Density

2.4 Vapour Presaure

Val ue: = . 00000003492 hPa at 25 °C
Met hod: ot her (cal cul at ed)
arp: no

Renar k: The vapor pressure was estimated using the EPl WN MPBPWN
Program The vapor pressure cal cul ati on was done by the
nmodi fied Gain met hod.

Reliability: (2) wvalidwith restrictions
Data were obtai ned by nodel i ng.

10- JAN- 2003

2.5 Partition Coefficient

Partition Coeff.:

oct anol -wat er

| og Pow = 4.38
Met hod: ot her (cal cul at ed)

Year : 2003

arp: no
Renar k: The Log Kow was cal cul ated using the EPl WN WsKow Pr ogr am
Reliability: (2) wvalidwthrestrictions

Data were obtai ned by nodel i ng.

09- JAN- 2003

- 2/25 -



2. Physi co- chem cal

dat e: 09- DEG 2004

Dat a Substance | D 68227-46- 3

2.6.1 Solubility in different media

Solubility in:
Val ue:

pH val ue:

Descr. :

Met hod:
Year :
arp:

Test subst ance:

Deg. product:

Test condition:

Test subst ance:

\at er
= 281.383 g/l
=41
very sol uble (> 10000 ng/L)

at 20 °C

Drective 92/69/EEC, A 6
2004

yes

other TS

not neasured

Triplicate saturated solutions of test nmaterial in MIli RO
water was prepared for each successive time point (24h, 48h,
and 72h). Sanples were incubated at 30 £ 0.2 °C.

During this incubation period, the sanpl es were continuously
shaken (ca 150 r.p.m). n conpletion of the incubation
period, the sanples were renoved and allowed to equilibrate in
a water bath to 20 £ 0.2 °Cfor 24 hours. On

conpl etion of the equilibration period, the pH of each sanpl e
was recorded. The sanples were then centrifuged (3000 r.p.m;
5mn.). An aliquot of each supernatant was then diluted
250000 fold with 0.1% phosphoric acid in MIli Q

wat er/acetonitrile (9:1, v/v) and anal yzed, in duplicate.

Test material was specially prepared for toxicity testing and
contai ned 71.2%in water.

Reliability: (1) wvalid without restriction
07- DEC- 2004 (1)
2.6.2 Surface Tension

2.7 Flash Point

2.8 Auto Flammability

2.9 Flammability

2.10 Explosive Properties

2.11 Oxidizing Properties

- 325 -



date: 09- DEG 2004
2. Physico-chem cal Data Substance | D 68227-46-3

2.12 Dissociation Constant

2.13 Viscosity

2.14 Additional Remarks
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dat e: 09- DEG 2004

3. Environnental Fate and Pat hways Substance I D 68227-46- 3
3.1.1 Photodegradation
Type: air
Li ght source: ot her
D RECT PHOTQLYSI S

Halflife t1/2: = 1.1 hour(s)
Met hod: ot her (cal cul at ed)

Year : 2003

ar no

Met hod: The half-1ife was cal cul ated using the EPl WN ACPWN Program

The hydroxyl radical rate constant was calculated to be
113. 7966 E-12 cn8/ nol ecul e-sec.

Reliability: (2) wvalidwth restrictions
Dat a were obtai ned by model i ng.

10- JAN- 2003

3.1.2 Stability in Water

Type: abiotic
Met hod: ot her (cal cul at ed)
Year : 2003
arp: no
Met hod: Agueous base/ acid catal yzed hydrol ysis was cal cul ated using the

EPI WN HYDRON N Program Total Kb for pH >8 at 25 °C
was cal cul ated to be 1.343E+1 L/nol -sec with a half-life
calculated to be 14. 339 hours.

Reliability: (2) wvalid with restrictions
Dat a were obtai ned by model i ng.

09- JAN- 2003

3.1.3 Stability in Soil

3.3.1 Transport between Environmental Compartments

Type: fugacity nodel level |11
Medi a: water - air
Year : 2003
Ar: . 0032 % (Fugacity Model Level 1)
Vét er: 14. 4 % (Fugacity Model Level 1)
Soi | : 79.1 % (Fugacity Mdel Level 1)
Met hod: The EPIWN Programwas used to conduct Level Il fugacity

nodel ing. A mass anount of 6.52%is estinmated for sedinment
usi ng the sane nodel .

Reliability: (2) valid with restrictions
Dat a were obtai ned by nodel i ng.
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3. Environnent al

dat e: 09- DEG 2004

Fate and Pat hways Substance | D 68227-46- 3

09-JAN- 2003

3.3.2 Digtribution

3.5 Biodegradation

Type:

I nocul um
Concentration:
Contact tine:
Degr adat i on:
Resul t:

Deg. product:

Met hod:

Year :
arp:

Test subst ance:

Renar k:

Resul t:

Test condition:

aer obi c

activated sl udge, donestic

20 my/l related to DOC (D ssol ved Organi ¢ Car bon)
28 day(s)

= 10.6 %after 28 day(s)

under test conditions no bi odegradati on was observed
not measured

CECD Quide-line 301 B
Test (OG22 evol ution)"
2004

yes

other TS

"Ready Bi odegradability: Mdified Sturm

A prelinmnary test was conducted to assess the inhibitory
effects of test material to the nicrobial inoculumat the
proposed test concentration. This test was conducted using a
total of 4 bioreactors, one each for control, test item
reference itemand toxicity control. Both the test and
reference itens were introduced to the systemat 20 ng DOCU L.
Traps were renoved and titrated on Days 2, 4, and 5 for the
control and reference and on Day 5 for the test and toxicity
control. Inthe prelimnary study, the test material was not
considered to be inhibitory to the nicrobial inocul um under
the test condition as 35% bi odegradati on was observed in the
toxicity control bioreactor on Day 5.

The test naterial attained 10%degradation after 28 days and
failed to achieve a transition from10%to 60% degradation in
a 10 day window Therefore, it can not considered as readily
bi odegradabl e. The standard material, sodiumbenzoate, was
readi | y bi odegradabl e as 62% degradati on was achi eved on Day
6. The test itemis not considered to be inhibitory to the
m crobi al inocul umas >25% bi odegradati on (37% was observed
inthe toxicity control on Day 14. The test material
exhibited only negligible abiotic degradation (2% by the end
of the test.

The test material was exposed to sewage treatnent

mcro-organi sns with culture nediumin seal ed vessels in the
dark at a tenperature of 20 °C for 28 days. Atotal of

7 bioreactors were used; 2 each for test material and control
and one each for the toxicity control, abiotic control, and
reference item The test naterial was introduced to the test
systemat an addition rate of 20 ng DOJ L which required 62.5
ng of test material per 2 liter bioreactor. The reference
item sodi umbenzoate was al so introduced to the test system
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3. Environnent al

date: 09- DEG 2004
Fate and Pat hways Substance | D 68227-46- 3

Test subst ance:

Reliability:
09- DEC- 2004

at 20 ng DOJ L which required 69 m of a 1 g/L stock sol ution
per 2 liter bioreactor. The test material was dissol ved
directly in culture nedium A toxicity control, containing
the sane concentations of test material and sodi um benzoate as
inthe test and reference bioreactor was prepared in order to
assess any toxic effect of the test naterial on the sewage
treatment nmicro-organi sns used in the study. In addition, a
control consisting of inoculated culture nedi umwas included
inthe study. To prepare bioreactors, 1600 mi of mneral
medium 20 mi of microbial inoculumn, and appropriate weight
of test or reference naterial were added to the appropriate
bi oreactors and mneral nediumwas added to make up to a final
volurme of 2000 m. The abiotic control was prepared in an

i dentical manner to the other bioreactors, wthout the
addition of mcrobial inoculum. A sterilizing agent (37%
formalin) was al so added to the abiotic control bioreactor to
ensure any degradation exhibited was not attributable to a

m crobi al popul ati on.

Each bi oreactor was connected to 3 traps, each containing 100
m of 0.0125M Ba(CH),. At trap collection the trap closest to
the bioreactor was taken for titration and the 2 remai ni ng
traps were noved one place closer to the bioreactor. A new
trap was then placed third in line. Trap changes were
conducted on days 2, 4, 6, 9, 12, 14, 19, 21, 24, and 29.
Each sanple trap was then titrated with a few drops of

phenol pht hal ei n i ndi cator sol ution against 0.05MHOL. The pH
was determned in each reactor on Days 0, 28, and 29.

Test material was specially prepared for toxicity testing and
contained 71.2%in water.

(1) wvalid without restriction

(2)

3.7 Bioaccumulation

3.8 Additional Remarks
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4. Ecotoxicity

dat e: 09- DEG 2004
Substance | D 68227-46-3

AQUATIC ORGANISMS

4.1 Acute/Prolonged Toxicity to Fish

4.2 Acute Toxicity to Aquatic I nvertebrates

Type:

Speci es:
Exposur e peri od:
Ui t:

NCEC

ECS0:

Met hod:

Year :

arp:
Test subst ance:

Renar k:

Resul t :

Test condition:

static

Daphni a magna (O ust acea)

48 hour (s)

ny/ | Anal ytical nonitoring: yes

= 1. 72 neasur ed/ nom nal
= 4. 2 measur ed/ nom nal
CECD Qui de-line 202
2004

yes

other TS

Concentrations for the test were sel ected based on the results
of range finding test. A range finding test was conducted
over 48 hour at 0.1, 1.0, 10, and 100 ng/l with an untreated
control. Duplicate vessels, each containing 5 Daphnia were
prepared. After 48 hour, all Daphnia were inmobile at the 10
and 100 ng/l concentrati ons.

Mean neasured concentrations for the exposure period were 0. 36,
0.79, 1.72, 3.77, and 8.88 ny/l for the 0.46, 1.0, 2.14, 4.56,
and 9.97 nmg/l concentration | evels, which were between 78 and
89%of nomnal. Results from48 hour sanpl es showed that the
concentrations were stable over the test period. Water

qual ity paranmeters renained within acceptable linits over the
test: pH7.6-7.7, tenperature 19.6-21.0°C, conductivity
652-687 uS cmand dissol ved oxygen 80.7-93.2%air saturation
value. Water hardness was deternined in a sanple of the

nmedi umused to prepare the test solutions at initiation of the
test as 270 my CaCCB/ L.

After 24 hour, 20% (4 daphnia) were i mobilized at 8.88 ny/l
concentration. After 48 hour, 20 Daphnia (100% were inmobile
at the 8.88 ng/l concentration and 4 Daphnia (20% were

immobi le at 3.77 nmy/l concentration. At the | owest
concentration tested, 0.36 ng/l, there were 2 Daphnia inmobile
after 48 hour, however, this is not regarded as an effect of
the test material as this is within the perntted effect
levels for controls and it does not foll ow a standard
concentration curve. The 24 hour EGy, was >8.88 ng/l, the

hi ghest concentration tested. The 48 hour EGo was 4.2 ng/l.
A test was conducted with twenty Daphnia at each treatnent
group and control, as 4 replicates of 5 at 0.64, 1.4, 3.0,
6.4, and 14 ny/l total test material with an untreated
control. These concentrations were equivalent to 0.46, 1.0,
2.14, 4.56, and 9.97 ng/l of test material (corrected for
71.2%purity). Test solutions were prepared by parall el
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4. Ecotoxicity

date: 09- DEG 2004
Substance | D 68227-46-3

Test subst ance:

Reliability:
09- DEC- 2004

dilution of a 100 ng/l stock solution. The stock sol ution was
prepared by adding a wei ghed anmount of test material to H endt
Mt Daphni a nediumand bringing to volune in a 250 mi netric
flask. This was then placed in an ultrasonic bath for

approxi mately 10 mnutes to aid dissolution. Four vessels
were prepared for each treatment group and control, each
contai ning 100 m of nedia. Five Daphnia were added to each
vessel . Water quality paranmeters (pH tenperature,
conductivity and di ssol ved oxygen concentration) were neasured
in one vessel for each treatnent group at 24 intervals during
the test. Test vessels were observed for any inmobile Daphnia
at 24 and 48 hour after initiation. Test vessels were

mai ntained within a tenperature controlled | aboratory. A
light cycle of 16 hour light and 8 h dark was in operation
throughout the test. Sanples were taken fromfreshly prepared
test material and control nedia for chemcal analysis at test
initiation and from pool ed sanples fromall replicates at 48
hour of the study. Statistical analysis of the observed

i mmobi | i zation data at each tine point conpared to the nom nal
concentration was conduct ed.

Test material was specially prepared for toxicity testing and
contai ned 71.2%in water.

(1) wvalid without restriction

(3)

4.3 Toxicity to Aquatic Plants eg. Algae

Speci es:

Endpoi nt :
Exposur e peri od:
Uhit:

NCEC

ECl0:

ECS0:

Met hod:
Year :

arp:
Test subst ance:

Renar k:

Resul t:

Sel enastrum capri cornutum (A gae)

bi omass

96 hour (s)

ny/ | Anal ytical nonitoring: yes
< .02 measur ed/ non nal

neasur ed/ noni nal

= .07

EPA CPPTS 850. 5400
2004

yes

other TS

Test solution concentrations were sel ected based on the range
finding test. In the range finding test, growh was inhibited
by 16.6, 5.2, 16.3, and 99.3%at 0.001, 0.01, 0.1, and 1.0
ny/| respectively as indicated by cell nunbers when conpared
with control cultures.

Test material anal yses showed that the mean neasured
concentrations at the initiation of the exposure phase were
0.03, 0.06, 0.14, 0.32 and 0.67 ng/l, which is the 100 to 103%
of nonminal values. After 96 hour exposure, the neasured test
concentrations were 0.01, 0.02, 0.09, 0.22, and 0.56 ny/l,

whi ch corresponded to 33, 33, 64, 71, and 84%of nom nal

val ues. Since neasured concentrations of test material were
clearly reduced conpared to nomnal, the results of the study

- 9/25 -



4. Ecotoxicity

dat e: 09- DEG 2004
Substance | D. 68227-46- 3

Test condition:

Test subst ance:

Reliability:
09- DEC- 2004

are based on the georretric mean of the initial and 96 hour
anal ytical concentrations. These were 0.02, 0.03, 0.11, 0.27,
and 0.61 ng/l. Sanples fromsatellite vessels prepared at the
| onest and hi ghest concentrations without al gae indicated that
the test material nay be absorbing/adsorbing to the bi omass of
algal cells. The 96 hour EG, value of test naterial for area
under the growth curve (AUC) was calculated to be 0.07 ng/l.
The No Chserved Effect Concentration (NCEQ at 96 hour based
on AlC was < 0.02 ng/l. The 96 hour ECsy val ue based on
growth rate was calculated to be 0.16 ng/l. The NCEC at 96
hour based on growth rate was 0.11 ng/l. The effect of the
test material to algal cells was phytostatic and not
phytotoxic, as no significant differences were found in growth
rate after 9 days in fresh untreated nedium However, the
cells inthe tw test naterial treatnents were both noted to
have formed clunps visible to the naked eye, conpared to the
control s where growth was nonal .

The test was conducted over 96 hour (exposure phase) and

i ncl uded a re-inocul ati on phase of 9 days. The test was
conducted with nonminal test material concentrations of 0.04,
0.09, 0.2, 0.43, and 0.94 ny/l total test material; these
concentraions were equivalent to 0.03, 0.06, 0.14, 0.31, and
0.67 ng/l (corrected for 71.2%test naterial purity). An
untreated control was also tested. A 100 ng/l test material
sol ution was prepared by addi ng a wei ghed amount of test
material to a flask and bringing to volune with | SO freshwat er
al gal nmedium This solution was sonicated for approxinately
10 minutes to aid dissolution and used to prepare the test
solutions. Flasks were prepared in triplicate for each
treatment group with six flasks for the controls. Each flask
contained 100 mL of media and was inocul ated with

Pseudoki rchneriel | a subcapitata. The initial cell
concentration in the test cultures was approximately 1 x 10*
cells/nL. After 96 hour of exposure, test flasks fromthe
0.67 and 0.31 ng/l treatnent groups were inoculated into fresh
nmediumat the rate of 1:19 (exposure medi un fresh nedi un) and
i ncubated for 9 days with the re-inocul ated controls. The
cultures and test vessels were naintained with an illuninated
cool ed orbital shaking incubator at a tenperature range of

22-26°C.  The al gae was provided w th conti nuous
uniformillumnation obtained fromwhite fluorescent |anps.
Light intensity on the shaker table was checked at 3 different
pl aces prior to the test and ranged from 4000 to 4300 | ux.

Al gal cell concentrations were determned in each flask at 24,
48, 72, and 96 hour during the exposure phase and on Day 9 of
the re-inocul ati on phase. Sanples for anal ysis were taken
fromall concentrations and the controls at the start of the
study and after 96 hour. Analyses were conducted for all

col l ected sanples. The pH of cultures were recorded at the
begi nning and end of the test.

Test material was specially prepared for toxicity testing and
contai ned 71.2%in water.

(1) wvalid without restriction

(4)
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date: 09- DEG 2004
4. Ecotoxicity Substance | D 68227-46- 3

4.4 Toxicity to Microorganisms e.g. Bacteria

4.5 Chronic Toxicity to Aguatic Organisms

45.1 Chronic Toxicity to Fish

4.5.2 Chronic Toxicity to Aquatic | nvertebrates

Speci es: Daphni a magna (O ust acea)
Endpoi nt : reproduction rate
Exposure period: 21 day(s)
Lhit: ny/ | Anal ytical nonitoring: yes
NCEC. = . 365 measur ed/ noni nal
ECS50 Day 7 : = .69 neasur ed/ noni nal
Met hod: CECD Quide-line 211

Year: 2004

Qarp: yes

Test subst ance: other TS

Resul t: The correspondi ng time wei ghted nean neasured concentrations
were 0.015, 0.083, 0.365, 1.369 and 4.653 ng/l, whichis
equivalent to 30.0, 52.9, 73.3, 87.4 and 93.4 %of the nom nal
concentrations (corrected for purity). Al results are based
on time weighted nmeans. A conpl ete inmobilization was
observed in the 1.369 and 4.653 ng/l groups and the data on
reproduction is not available for these groups. No decrease
in reproduction was noted for all surviving treatnent groups.
The Day 7 ECso to Daphnia reproduction was estimated as 0. 69
ng/l. As all parental daphnia were dead at the two higher
concentrations and no reproduction effect was noted at 0.365
ny/l, the ECso for these tine points was estinated to be
between 0.365 ng/l to 0.69 my/| (between the NCEC and Day 7 ECsg) .

The Day 21 No Cbserved Effect Concentration (NCEC) to Daphnia
reproduction was 0.365 ng/l, under the conditions of the test.

Water quality paraneters remained within the foll owi ng range
over the duration of the test: pH 7.26-7.92; tenperature

19. 2-22. 3°C and di ssol ved oxygen 75.0-98.4 %ASV (air
saturation val ue).

Test condition: A reproduction test was conducted at 0.07, 0.22, 0.7, 2.2 and
7.0 my/| test material, with an untreated control. These
concentrations are equivalent to 0.050, 0.157, 0.498, 1.566
and 4.984 ny/l, corrected for test itempurity (71.2%. Ten
Daphni a were exposed at each test concentration, with 20 for
the untreated control. The Daphnia were <24 h old at test
initiation and were housed singly for the duration of the
test. Daphnia cultures were nmaintained in a synthetic medi um

- 11/25 -



4. Ecotoxicity

dat e: 09- DEG 2004
Substance | D 68227-46-3

Test subst ance:

Reliability:
09- DEC- 2004

(Bendt Mi). Al testing was conducted using this nedi um
Sanpl es were taken for chemcal analysis at the begi nning and
end of 3 replacenent periods over the duration of the test, on
Days 0 and 3; 7 and 10; and 19 and 21 (for fresh and expired
sol utions respectively). Daphnia were fed on a diet of
concentrated green algae (Chlorella vulgaris) for both
culturing and testing. During the reproduction test Daphnia
were fed daily at arate of ca 0.1 0.2 ng { parent

Daphni a/ day. Each vessel contained ca 60 nL of test or
control media, as appropriate. The test was conducted under
sem-static conditions, wth nedia replacement conducted three
times weekly (Mnday, Wednesday and Friday).

Al vessels were observed daily throughout the duration of the
test for adult Daphnia health and neonate production.

Neonat es were di scarded after counting. Mles, where present,
were di scarded and di scounted fromthe results. Daphnia were
recorded as inmobile if no novenent was observed within 15 s
following gentle agitation of the test vessel. Water quality
parameters were neasured at nmedia change in a single replicate
for each treatnent group, prior to addition of the Daphnia,
and in expired nedia for all vessels. Test vessels were

mai ntained within a tenperature-controll ed |l aboratory with the
aimof achieving a tenperature in the range 18-22°C (maxi num
range of 2°C per vessel). Alight cycle of 16 h light and 8

h dark was in operation throughout the test. Test vessels
were not aerated during the test.

Test nmaterial was specially prepared for toxicity testing and
contained 71.2%in water.

(1) wvalid without restriction

(5)

TERRESTRIAL ORGANISMS

4.6.1 Toxicity to Sediment Dwelling Or ganisms

4.6.2 Toxicity to Terrestrial Plants

4.6.3 Toxicity to Soil Dwedling Organisms

4.6.4 Toxicity to other Non-Mamm. Terrestrial Species

4.7 Biological Effects Monitoring

- 12/25 -



date: 09- DEG 2004
4. Ecotoxicity Substance | D. 68227-46- 3

4.8 Biotransfor mation and Kinetics

4.9 Additional Remarks
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5. Toxicity

dat e: 09- DEG 2004
Substance | D 68227-46-3

5.1 Acute Toxicity

5.1.1 Acute Oral Toxicity

Type:
Speci es:
Strain:
Sex:

No. of Aninals:

Vehi cl e:
Doses:
Val ue:

Met hod:
Year :
ar:

Test subst ance:

Renar k:

Resul t :

LD50

rat

Spr ague- Dawl ey

femal e

15

wat er

175, 550 or 2000 ny/ kg
= 2000 my/ kg bw

CECD Quide-line 425
2004

yes

other TS

Prior toinitiation of this acute oral study, the Neutral Red
Wpt ake Bi oassay was conducted to estinmate a starting dose
level. The Neutral Red Uptake Bioassay is used to
quantitatively measure the toxicity of a test material to
Bal b/ c 3T3 cul tures by conparing the neutral red dye

('3- am no- 7-di et hyl am no- 2- et hyl phenazi ne hydr ochl ori de)
upt ake of test material treated Balb/c 3T3 cultures. The
estimated LDsg of the test naterial was determined to be 489
ng/ kg. Based on this result, the starting dose |evel for
acute oral toxicity study was set as 175 nu/kg.

Mortality was noted as foll ows:

Test sequence Dose |evel (no/kg) Day of Death

1 175 15 (Ternminal Sacrifice)
2 550 15 (Ternminal Sacrifice)
3 2000 15 (Terninal Sacrifice)
4 2000 3 (Found dead)

5 550 15 (Ternminal Sacrifice)
6 2000 15 (Ternminal Sacrifice)
7 2000 2 (Hunanel y Sacrifi ced)
8 550 15 (Ternminal Sacrifice)
9 2000 15 (Terminal Sacrifice)
10 2000 2 (Hunanel y Sacrifi ced)
11 550 15 (Terminal Sacrifice)
12 2000 15 (Termnal Sacrifice)
13 2000 2 (Found dead)

14 550 15 (Termnal Sacrifice)
15 2000 2 (Found dead)

No adverse clinical signs were noted at 175 ng/kg. At 550

ng/ kg, clinical signs were noted in 3 out of 5 animals from
approxi mately 2 hour after dosing to Day 2. These included

pi | oerection, staggering and/or noisy breathing. A 2000

ng/ kg, clinical signs were noted from approximately 30 m nutes
after dosing up to the end of the observation period (Day 15).

- 14/25 -



5. Toxicity

dat e: 09- DEG 2004
Substance | D 68227-46-3

Test condition:

Test subst ance:

Reliability:
09- DEC- 2004

The majority of clinical signs were noted from2 hour after
dosing up to Day 2 when 4 out of 5 prenature deaths occurred.
Predom nant clinical signs included piloerection, cold to
touch, |abored breathi ng, staggering, subdued behavi or,
trenmors and hunched posture. At 2000 ng/kg, 2 out of the 4
surviving animals had lost up to 25%of their Day 1 body
weight by Day 15. No effects on body wei ght were observed for
the other 2 aninals receiving 2000 ng/ kg or for aninals

recei ving 175 or 550 ng/kg. At necropsy, in aninals receiving
2000 my/ kg, one aninal, which was humanely killed on Day 2,
was noted to have its stomach distended by food, liquid and a
smal | amount of gas and one aninmal surviving to the end of the
observation period, had red staining on the skin around the
muzzle. No other necropsy findings were observed in any ot her
ani nal s.

Under the conditions of the study, the nedian lethal oral dose
(LDsg) in Sprague-Dawley rats is estinated to be equal to 2000
ny/ kg.

The acute oral toxicity was evaluated after a single gavage
adnministration to rats. Based on the result froma invitro
cytotoxicity test indicating a LD,, of 489 ng/kg, the starting
dose level was set as 175 ng/kg. Aninals were treated at

| east 2 days apart, subsequent dose |evels were sel ected based
on the survival of the previously dosed aninal. The test
material was admnistered using water for irrigation as the
vehicle, at a constant dose volune of 10 ni/kg. The aninals
were deprived of food overnight before dosing. Food was
returned 3-4 hour after dosing. Aninals were observed daily
for signs of reaction to treatnent for up to 14 days after
dosing. Body weights were recorded weekly. Animals were

subj ect to a necropsy examnation either at premature death or
on Day 15. Aninals were killed by exposure to carbon di oxi de
and exsangui nat ed.

Test material was specially prepared for toxicity testing and
contai ned 71.2%in water.

(1) wvalid without restriction

(6)

5.1.2 Acute Inhalation Toxicity

5.1.3 Acute Dermal Toxicity

5.1.4 Acute Toxicity, other Routes
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5. Toxicity

dat e: 09- DEG 2004
Substance | D 68227-46-3

5.2 Corrosiveness and Irritation

5.2.1 Skin Irritation

5.2.2 Eyelrritation

5.4 Repeated Dose Toxicity

Type:
Speci es:
Strain:

Sub-acut e
rat Sex: mal e/ fenal e
Spr ague- Dawl ey

Route of administration: gavage

Exposur e peri od:

28 days

Frequency of treatnent: once per day

Post exposure peri od: No
Doses: 2, 7.5, and 30 ny/kg/ day
Gontrol QG oup: yes, concurrent vehicle
NQAEL : = 2 ny/ kg bw
Met hod: CECD Quide-line 407 "Repeated Dose Oral Toxicity - Rodent:
28-day or 14-d Study"
Year : 2004
arp: yes
Test subst ance: other TS
Renar k: Dose | evel s were set after evaluation of a prelimnary study
(ne Wek Oral (Gavage) Dose Range Finding Study in Rats).
Dose | evel selection took into account the naxi numtol erated
dose in the test nodel and other factors such as anticipated
human exposure. In One Wek Gal (Gavage) Dose Range Fi nding
Study in Rats, dosing Sprague-Dawl ey rats at dose levels up to
1000 ng/ kg/day resulted in body weight reduction and
correlating food consunption performance in aninals treated
with as | ow as 30 nug/ kg/ day when conpared to Control s.
Resul t: Anal yzed concentrations were found to be within £10% of the

nom nal concentration, indicating acceptabl e accuracy of
formulation. The |ow coefficient of variation (2%or |ess)
was indicative of satisfactory hormogeneity. There was one
premature decedent fromthe 2 ng/kg/day group during the
study. Retrobul bar haenorrhage secondary to orbital

veni puncture was considered to be the cause of death and was
not considered to be related to treatment with test material.

Daily oral dosing with the test naterial for 4 consecutive
weeks resulted in an overall reduction in body weight, body
wei ght gain and food consunpti on perfornance in both sexes
treated at 7.5 ng/kg/day. Decreased body wei ght gain and food
consunption were al so observed up to Day 7 of treatment in
both sexes dosed at 30 ng/ kg/ day. However fromDay 10 of
treatnent onwards, group nean body wei ght and food consunption
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5. Toxicity

dat e: 09- DEG 2004
Substance | D 68227-46-3

Test condition:

inanimals treated at 30 ny/ kg/ day were conparabl e with
Controls. Isolated incidences of excess salivation were noted
throughout the study in a nunber of animals treated at 30

ng/ kg/ day. There were no treatnent related effects in
neurotoxicity clinical observations, motor activity,

functional observations, water consunption, haematol ogy and
clinical chenmistry evaluations, urinalysis and organ weights.

Tubul ar atrophy was found in the testes of 3 animals given 30
ng/ kg/ day. In Animal 20 the tubul ar atrophy was unilateral and
was acconpanied by unilateral agenesis of the epididyms. As
a spontaneously occurring finding, unilateral agenesis of the
epi di dym s woul d be expected to result in tubular atrophy of
the testis on the sane side. In the 2 other H gh dose group
animals with bilateral tubular atrophy in the testes,

sl oughi ng of spermatogenic cells was found in the

epi didym des. There were no findings in testes and

epi didym des of aninals treated at 7.5 ng/kg/day. Spernatid
retention in the testes and sl oughi ng of spermatogenic cells
in the epididym des were observed one nal e treated at

2ny/ kg/ day. Marked tubul ar atrophy in the testes and
oligosperma in the epididyms was observed in anther nal e
treated at 2 ngy/kg/day. Availabl e organ wei ght data confirm
hi st ol ogy dat a.

However, there were no histological findings seenin the
testes and epididymdes of aninals treated at 2 or 7.5

ng/ kg/ day i n a subsequent Reproduction/Devel opnental Toxicity
Screening Test in Rats (lInveresk Study Report 24474) which
dosed a simlar strain/age of aninmals used in this study. The
findings in testes and epididynmdes in animals given 2

ng/ kg/ day may not be related to admnistration of the test
materi al .

Three groups of 5 male and 5 fermal e Sprague-Dawl ey rats were
dosed daily for 4 consecutive weeks by gavage at |evels of 2,
7.5 and 30 my/ kg/day. A further group of 5 male and 5 fenal e
Sprague-Dawl ey rats received vehicle (water for irrigation)
only and acted as a Control group.

The animal s were nonitored daily for any signs of ill health
or reaction to treatnent. Detailed functional observations
were performed once during pretrial and during Wek 4 of
treatment. Additional detailed functional observations were
al so conducted during pretrial and once weekly up until \Wek
4. Body weights were recorded once during Pretrial then daily
t hr oughout dosing (tw ce weekly data reported). Food
consunption was recorded tw ce weekly during pretrial and
throughout treatnment. Water consunption was assessed visual ly
on a weekly basis. phthal moscopi ¢ assessnents were
undertaken on all animals during pretrial and on all Control
and H gh dose animal s during Wek 4. Wine and bl ood sanpl es
were both collected for |aboratory investigations during Wek
4. After 4 weeks of treatnent, all aninals were killed and
necropsied. Al aninals were given a detail ed post nortem
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5. Toxicity

dat e: 09- DEG 2004
Substance | D 68227-46-3

Test subst ance:

Reliability:
09- DEC- 2004

exam nation with maj or organs bei ng wei ghed and/or pl aced in
fixative. Tissues fromall Control and H gh dose aninmals and
testes and epididymdes fromall male ani mal s were exam ned

hi st ol ogi cal | y.

Prior to study cormencenent, trial formul ations of 0.1-200
nmg/m test material were investigated for stability,
concentration and honogeneity. Formul ations were anal yzed on
2 occasions during the study treatnment period, on Day 1 and
during Wek 4. n each occasion, triplicate sanples were

wi t hdrawn fromeach fornulation (including Control). These
sanpl es were anal yzed to provide data on concentration and
honogenei ty.

Body wei ght, organ wei ght, food consunption, haenatol ogy,
clinical chemstry, selected urinalysis data and sel ected
neurotoxicity data were statistically anal yzed. H stol ogi cal
i nci dence data were anal yzed using Fisher's Exact Probability
Test.

Test material was specially prepared for toxicity testing and
contai ned 71.2%in water.

(1) wvalid without restriction

(7)

5.5 Genetic Toxicity 'in Vitro'

Type:
System of testing:

Concentration:

Anes test

Sal monel | a typhi muri um TA1535, TA98, TA1537, TA100 and
Escherichia coli WP2uvrA

1to 333 ug per plate

Cytotoxi c Concentration: 333 ny/plate for in the presence of S9, 50 ny/plate for

Metabol ic activati
Resul t :

Met hod:

Year :

ar:
Test subst ance:

Resul t:

in the absence of S9
on: with and wi t hout
negative

CECD Quide-line 471
2004

yes

other TS

The test material did not induce nutagenic activity in any of
the 5 bacterial strains used, in either activation condition.
Toxi city, observed as a thinning of the background | awn of

m crocol onies occurred. In the first assay, toxicity was
observed at 333 ny/plate with all four Salnonella strains in
the presence of S9 and with all 5 strains in the absence of S9
mx. In the second assay, toxicity was observed at 333
ng/plate with all four Salrmonella strains in the presence of
SO mx and at 50 and 167 ng/plate with all Salnonella strains
and at 167 ng/plate with E coli in the absence of S9 mix.
Toxicity was al so observed as a reduction in the nunber of
revertant colonies. A reduction in colony nunbers was
observed in TA98, TA100 and TA1535 (second assay only) at 333
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5. Toxicity

dat e: 09- DEG 2004
Substance | D 68227-46-3

Test condition:

Test subst ance:

Reliability:
09- DEC- 2004

ng/ plate in the presence of 9 mx. In the absence of S9 nix,
a reduction was observed with TA98 and E coli at 167 ng/pl ate.
The test substance was tested for nmutagenicity activity in

Sal monel | a typhi murium strai ns TA1535, TA1537, TA98, and TA100
and Escherichia coli WP2uvrA  Two i ndependent tests (one
direct plate and one pre-incubation) were conducted on agar
plates in the presence and absence of an SS9 mx. The

sol vent used was di net hyl sul phoxi de. The netabolic activation
system S 9 nmx was prepared fromnmal e Fi scher rats that had
been induced by an injection of Aroclor 1254. For S
typhimuriumstrains, sterile 1.0 nML-histidine.Hd /1.0 nM
biotin solution was added, 5 m per 100 m of soft agar. For
E coli WPRuvrA 1.0 mi of 1.35 nML-tryptophan was added per
100 m agar. These agars were thoroughly m xed prior to use
and maintained in a water bath at 45°C  For the direct

pl ate assay, volunes of soft agar (2 m) were dispensed into
snall sterile tubes. 0.5 m of S99 mx or 0.05 M phosphat e
buffer, pH 7.4, 0.1 m of bacteria, and 0.1 ni of solvent or
test solution were added to the tube and m xed and poured onto
mninal nmediumplates that contained 20 m of 1.5%purified
agar, in Vogel -Bonner MediumE with 2% gl ucose. Wen the soft
agar had set, the plates were inverted and i ncubated 37°C

for 2 or 3 days. For the pre-incubation assay, vol unes of

9 nix or 0.05 M phosphate buffer, pH7.4 (0.5 m) were

di spensed into sterile tube. This was followed by 0.1 m of
bacteria and 0.1 m of solvent or test solution. The tubes

pl aced in a shaking incubator at 37°C for 20 m nutes.

And then, 2 m of soft agar was added to each tube. The tube
contents were mxed and poured onto agar plates. Wen the
soft agar had set, the plates were inverted and incubated at
37°C for 2 or 3 days. The dose levels for the first

nutati on assay both in the presence and absence of S9 nix and
second nutation assay in the presence of SO mx were 1, 3.3,
10, 33.3, 100, and 333 ny/pl at e. The dose levels for the
second nutation assay in the absence of S9 nix were 0.5, 1.7,
5, 17, 50, and 167 ng/plate. Triplicate plates were prepared
for each bacterial strain and dose level. The positive
controls in the absence of nmetabolic activation were

N et hyl -N-ni trosoguani dine (E. coli), sodiumazide (TA 100 and
TA 1535), 9-aninoacridine (TA 1537), and 2-Ntrofl uorene (TA
98). The positive control for in the presence of metabolic
activation with all strains was 2-am noant hracene. The test
material was considered a mutagen if the increase was twofold
(1.5 fold for TA100) and if a dose related and reproduci bl e
increase in the nunber of revertants over background.

Test material was specially prepared for toxicity testi ng and
contained 71.2%in water.

(1) wvalid wthout restriction

(8)
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5. Toxicity

dat e: 09- DEG 2004
Substance | D 68227-46-3

Type:
System of testing:
Concentration:

Met abol i ¢ acti vati

Chronosonal aberration test
Chi nese hanster ovary cells

5- 80 ny/m
Cytotoxic Concentration: 10 ng/m (without S9) and 22.5 ng/m (with S9)
on: wi th and wit hout
negati ve

Resul t:
Met hod:
Year :

arp:
Test subst ance:

Resul t:

Test condition:

CECD Quide-line 473
2004

yes

other TS

The test material was toxic to Chinese hanster ovary cells in
vitro in both the presence and absence of S9 mix. It was
tested to 40 pg/m in the presence of S9 mx and to 80 ug/ m
in the absence of S9 nmix (Test 1). Toxicity was noted at
30-40 pg/m in the presence of S9 nmix and at 20-80 pg/nm in
the absence of SO mx. In Test 2, the test material was
tested to 30 pg/m in the presence of S9 mx and to 25 pg/ m
in the absence of S9 mix. Toxicity was noted in cultures
treated with 22.5-30 ug/m (presence of SO mx) and in
cultures treated with 10-25 pg/m (absence of S9 nix). There
was no evidence that the test material induced structural
chronosormal aberrations in either the presence or absence of
S9 i x.

The test nmaterial induced slight increases in polyploidy in
the absence of SO mx, in the cultures harvested 48 h post
treatment, at doses of 13.33 and 15 pg/m wth cell survival
counts of approximately 24% and 10%respectively and sparse
net aphase cells. Sight increases in polyploidy were al so
seen in the presence of SO mx with 6 h treatnent and 24 h
harvest. In Test 1, a slight increase was noted at 25 ng/mn.
A though no toxicity was observed at 25 nmg/m in Test 1,
toxicity was noted at this concentration in Test 2. A slight
increase in polyploidy was noted in Test 2 at 22.5 ng/m where
toxicity was observed. No increases in polyploidy were noted
inthe cultures treated with 25 ng/m in Test 2.

It was concluded that test material did not induce structural
aberrations when tested with Chinese hanster ovary cells in
vitro. Sight increases in polyploidy were noted in the
cultures in the absence of 9 mx, 22 h treatnent, 48 h
harvest and in the presence of S9 mix, 6 h treatnent, 24 h
harvest. These increases are not likely to be biologically
rel evant based on the small increases in the nunber of

pol yploid cells at or near toxic concentrations and no dose
response curve being evident.

Chronosonal aberrations assays were perforned with duplicate,
Chi nese hanster ovary (CHO cell cultures. This study was
conduct ed i ncorporating 2 i ndependent tests.

D et hyl sul phoxi de was the vehicl e and cycl ophosphani de and
met hyl et hanesul phonate were the positive controls used in
both tests. Both tests were conducted in the presence and
absence of a post-nmitochondrial supernatant fracti on obtained
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5. Toxicity

dat e: 09- DEG 2004
Substance | D 68227-46- 3

Test subst ance:

Reliability:
09- DEC- 2004

fromthe livers of adult, nale rats treated with Arocl or 1254
(S9) and a NADPHgenerating system Dose |evels used for test
were 5, 10, 15, 20, 25, 30 and 40 pug/m in the presence of S9
mx and 5, 10, 20, 30, 40, 60 and 80 pg/m in the absence of
S nix for the first experinent. 1In the second experiment,
the dose | evel s selected were 10, 15, 20, 22.5, 25, 27.5 and
30 pg/m in the presence of S9 nix and 5, 10, 11.67, 13.33,
15, 20 and 25 pg/m in the absence of S9 mx. Qultures,
establ i shed approxi nately 20 h before testing, were treated
for 6 hin the presence or 22 h in the absence of S9 mx.

Treatrment with the test itemwas as follows:

SO Mx Gowth Medium SO ni x Dosi ng Sol uti on Fi nal vol une
wth 4.5 m 0.5 50 ul ~5
wi t hout 5m - 50 ul ~5 n

After treatnent, cells were washed twi ce with serumfree

medi um then full growth mediumwas added. ol cenid was added
to all cultures at a final concentration of 0.1 pg/m and

i ncubation continued for 2 hours. Qultures were harvested at
24 h (Test 1 and 2) or 48 h (Test 2, absence of S9 nix) post
treatnent and then fixed. For both experinments, 3 slides per
culture wer made. The slides were stained with Gensa. Based
on the toxicity (ie cell counts and slide/culture
observations) and osnolality, 34 concentration |evels were
sel ected for assessnent of chronosonal aberrations. From2-3
slides per culture, up to 50 netaphase cells per slide, a
total of 100 netaphase cells per culture, were exam ned where
possi bl e. The nunber of chronosones in each netaphase cell
and all abnornalities were recorded. As cultures harvested at
both culture tines were negative with regards to structural
aberrations, a further assessment of pol ypl oi dy was nmade. For
this assessment, approxinately 300 netaphase cells were
cursorily exam ned and deerned to be either diploid, polyploid
or endor edupl i cat ed.

For the clastogenicity, a negative response was recorded if
responses fromthe test itemtreated cultures are within the
95% confidence linmts for the historical negative control
data. The response at a single dose was classified as
significant if the percent of aberrant cells is consistently
greater than the 99%confidence linmts for the historical
negative control data or greater than doubl e the frequency of
an el evated vehicle or untreated control culture if
appropriate. A test was positive if the response in at |east
one acceptabl e dose level is significant by the criterion
descri bed above.

Test material was specially prepared for toxicity testing and
contai ned 71.2%in water.

(1) wvalid without restriction

(9)
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date: 09- DEG 2004
5. Toxicity Substance 1D 68227-46- 3

5.6 Genetic Toxicity 'in Vivo'

5.7 Carcinogenicity

5.8.1 Toxicity to Fertility

5.8.2 Developmental Toxicity/T er atogenicity

5.8.3 Toxicity to Reproduction, Other Studies

Type: ot her
In Mitro/in vivo: In vivo
Speci es: rat
Strain: Spr ague- Dawl ey Sex: nal e/fenal e
Rout e of adm nistration: gavage
Exposur e peri od: Mal es - 4 weeks, fenales - 2 weeks prior to mating
until day 4 of lactation
Frequency of treatnent: once daily
Duration of test: Day 4 of lactati on
Doses: 2, 7.5, and 50 ny/kg/ day
Control @ oup: yes, concurrent vehicle
Resul t: NCEL - 2my/ kg
Met hod: ot her
Year : 2004
Met hod: The design of this Reproduction/Devel opnental Toxicity
Screening study is based on CECD Qui del i ne 421.
Resul t: The anal yzed concentrations were within £ 10% of the noninal

concentration, indicating acceptabl e accuracy of formlation.
Among mal es treated at 7.5 and 50 my/ kg/ day, there was a
reduction in weight gain during the first week of treatmnent.
Wi ght gain thereafter was simlar to Control. Food
consunption at 50 ny/kg/ day was reduced during the first week
of treatment; thereafter, consunption at this | evel was
sinmlar to control. Among fermales treated at 7.5 and 50

ny/ kg/ day, there was a dose-rel ated reduction in body wei ght
gain over the first week of treatment. COver the second week
of treatnent, weight gain at 50 ng/kg/day was greater than
Control, but at 7.5 no/kg/day wei ght gain over the second week
was al so lower than Control, such that the overall weight gain
to Day 14 of treatnent and absol ute body weight at Day 14 were
significantly lower than Control. Food consunption at 50

ny/ kg/ day was reduced during the first week of treatnent;
consunption at 7.5 ng/kg/day was reduced during the first 2
weeks of treatment.

- 22/25 -



5. Toxicity

date: 09- DEG 2004
Substance | D 68227-46-3

Test condition:

During gestation, nean wei ght gains and food consunption at

7.5 and 50 ng/ kg/ day were | ower than Control; food consunption
over Days 0-4 of lactation at 7.5 ng/kg/ day was al so | ower

than Control. These differences were not statistically
significant. At 50 ng/kg/day, nost aninmals showed pil oerection
and excessive salivation; both of these signs were observed
internmttently. A 7.5 ng/kg/day, three animals showed

pi | oerecti on.

At 50 ng/ kg/day, 6/10 nmales had | ow testes weights; these
testes had marked senminiferous epithelial degeneration and
mldinterstitial cell hyperplasia. There was mld to marked
ol i gosperm a and noderate to nmarked sl oughi ng of spermat ogenic
cells in the epididymdes of these animals; group nean

epi di dym des weight at this level was |lower than Control. At
50 ny/ kg/ day, 2/10 pairs failed to mate; both mal es had | ow
testes weights.

The nean duration of gestation at 50 ng/kg/day was slightly
i ncreased. The mean nunber of inplants at 50 ny/kg/ day was
| ower than Control, and pup nortality markedly increased, such
that surviving pups at this level were sacrificed for welfare
considerations. At 7.5 nu/kg/day, reproductive effects were
confined to a reduced nunber of inplants, and therefore of
pups born, and slight reduction in mean litter and pup

wei ght s.

The No Chserved Effect Level (NCEL) for both sexes of adults,

and for reproductive effects, was 2 ng/kg/ day.
Sprague-Dawl ey rats were randonized into 3 test groups and one
negative Control group, each containing 10 mal es and 10
females. Males were treated once daily for 2 weeks prior to
mating through until necropsy after 4 weeks of treatnent.
Fenal es were treated once daily for 2 weeks prior to mating,
then throughout nating, gestation and until ca Day 4 of
lactation. Dose levels were O, 2, 7.5 and 50 nmg/ kg/ day. The
ani mal s were dosed once daily orally by gavage at a dose
volune of 20 m/kg. The aninmals were nonitored for clinical
signs of toxicity. Individual body wei ghts were recorded one
week prior to commencenent of dosing, then daily to deternine
the correct dose volume to be admnistered. For both sexes,
food consunpti on was recorded weekly fromone week prior to
commencenent of treatnent through until pairing for nating.
For nal es, consunption was al so recorded for a conplete
one-week period, after cohabitation with fermales. For mated
femal es, consunption was recorded over Days 0-7, 7-14 and
14- 20 of gestation, then Days 0-4 of |actation.

Animal s were paired on a one nale to one fenal e basis, with
both animals being in the same treatment group. Each femal e
was transferred to the cage of its appropriate co-group nal e
near the end of the work day, where it remained until nating
had occurred. Vaginal |avages were taken daily early each
norning fromthe day of pairing until mating had occurred, and
the stage of oestrus observed in each | avage was recorded.
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dat e: 09- DEG 2004
Substance | D 68227-46-3

Test subst ance:

Reliability:
09- DEC- 2004

The day of detection of a copulatory plug in situ and/or sperm
in the | avage was designated Day O of gestation. The day of
birth of the litter (day on which first pups were born) was
designated Day O of lactation. The fermales were allowed to
litter normally. The duration of gestation in days was

eval uated. The nunber of |ive and dead pups born in each
litter was recorded as soon as possible after conpletion of
parturition on Day O of lactation. The live pups were sexed,
counted and exanmined for the presence of mlk in the stomach
and for any externally visible abnorrmalities again on Day 4 of
lactation. These pups were wei ghed en masse, sexes separate,
on Days 1 and 4 of lactation. Al adults were submtted for
necropsy, W th epididym des and testes wei ghed.

H st opat hol ogy was conducted on the epidi dym des and testes of
all males, and on the ovaries of all the Control and H gh dose
femal es.

Prior to study comrencerent, trial formulations of 0.1-200
ng/nL test material were investigated for stability,
concentration and honogeneity. Formul ations were anal yzed on
2 occasions during the study treatment period, on Day 1 and
during Wek 4. n each occasion, triplicate sanples were

wi thdrawn fromeach fornulation (including Control).

Body wei ght and food consunption of males, and of fenal es
prior to mating were anal yzed by anal ysis of variance or the
Kruskal -Vl i s non-paranetric anal ysis as appropri ate.
O gan wei ght data were anal yzed by anal ysis of variance and
anal ysis of covariance using the termnal body weight as the
singl e covariate. H stol ogy data were anal yzed by Fisher's
Exact Probability Test.
Test naterial was specially prepared for toxicity testing and
contained 71.2%in water.
(1) wvalid without restriction

(10)

5.9 Specific | nvestigations

5.10 Exposur e Experience
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