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COMMENTS:

The Benzoates were dready discussed in other frameworks such as the WHO. Therefore the
origind data were not again evaduaed. The conclusons of other frameworks are discussed in the
SIAR. This SIAR can be consdered as a state of the art report on benzoates.

Deedline for circulation:

Date of Circulation:
(Todl National SIDS Contact Points and the OECD Secretariat)
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SIDSINITIAL ASSESSMENT PROFILE

Benzoates Category
CAS No. 66-8-0 532-32-1 582-25-2 100-51-6
Chemical Name Benzoicacid Sodiumbenzoate || Potassumbenzoate | Benzyl dcohal

COOH COO-Na+ O00-K+ CH,—OH
Structural Formula ©/ ©/ ©/C ©/

RECOMMENDATIONS

The chemicas are currently of low priority for further work.

SUMMARY CONCLUSIONSOF THE SIAR

Benzyl dcohal, benzoic acid and its sodum and potassum sdt can be consdered as a sngle category
regarding human hedth, as they ae dl rgpidy metabolised and excreted via a common pathway
within 24hrs.  Sydemic toxic effects of dmilar nature (eg. liver, kidney) were observed.  However
with benzoic acid and its sdts a higher doses than with benzyl acohol. For environmentd effects the
caegory is less clear, however dl are readily biodegradable, non-bicaccumulaive and acute toxicity
vadues ae dmila. For human hedth dl exposure routes are possble, despite benzoic acid and its
ts being solids and benzyl dcohol beng a liquid. For workers it will mainly be by inhdation and
by skin, whereas for consumers it will mainly be by ord and dermd routes.

Human Health

The compounds exhibit low acute toxicity as for the ord and dermd route. The LD50 vaues ae >
2000 mg/kg bw except for benzyl dcohol which needs to be consdered as harmful by the ord route in
view of an ord LD50 of 1610 mgkg bw. The 4 hrs inhdation exposue of benzyl dcohd or benzoic

acd a 4 and 12 mg/l as aerosol/dust respectivdy gave no mortdity, showing low acute toxicity by
inhdation for these compounds.

Benzoic acid and benzyl doohol are dightly irritating to the skin, while sodium benzoate was not skin
iritating. No data are available for potassum benzoate but it is dso expected not to be skin irritating.
Benzoic acid and benzyl dcohol are irritating to the eye and sodium benzoste was only dightly
irritating to the eye. No data are awlable for potassum benzoate but it is expected dso to be only
dightly irritating to the eye.

The avalable dudies for benzoic acid gave no indication for a sengtizing effect in animas, however
occesondly very low pogtive reactions were recorded with humans (dermetologicd petients) in
paich tests. The same occurs for sodium benzoate. It has been suggested that the very low podtive
reections are non-immunologic contect urticaria Benzyl dcohol gave pogdtive and negetive results in
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animals. Bewyl dcohol adso demondraed a maximum incidence of sengtization of only 1% in
human paich testing. Over severd decades no sengtization with these compounds has been seen

among workers.

For benzoic acid repeated dose ord toxicity studies give a NOAEL of 800 mg/kg/day. For the sdts
vaues > 1000 mgkg/day ae obtaned. At higher doses increased mortdity, reduced weight gain,
liver and kidney effects were observed.

For benzyl docohol the longterm studies indicate a NOAEL > 400 mg/kg bw/d for rats and > 200
mg/kg bw/d for mice. At higher doses effects on bodyweights, lesons in the brains, thymus skeed
muscle and kidney were observed. It should be taken into account that adminigtration in these gtudies
was by gavage route, a which saturation d metabolic pathwaysis likely to occur.

It can be concuded that benzoic acid and its sdts exhibit very low repested dose toxicity. Benzyl
acohol exhibitslow repested dosetoxicity.

All chemicds showed no mutagenic activity in in vitro Ames tests. Various results were obtained
with other in vitro genotoxicity assays. Sodium benzoate and benzyl dcohol showed no genotoxicity
in vivo. While some mixed and/or equivocd in vitro chromosomal/chromatid responses have been
obsarved, no genctoxicity was obsarved in the in vivo cytogenetic, micronucleus, or other assays. The
weight of the evidence of the in vitro and in vivo genotoxicity data indicates that these chemicals are
not mutagenic or dastogenic. They dso are not carcinogenic in long-term carcinogenicity studies

In a 4genadion dudy with benzoic acid no effects on reproduction were seen (NOAEL 3 750
mg/kg). No compound related effects on reproductive organs (gross and histopaiology examination)
could be found in the (sub) chronic dudies in rats and mice with benzyl acetate, benzyl acohal,
benzadehyde, sodium benzoate and supports a nonreprotoxic potentid of these compounds. In
addition, data from reprotoxicity studies on benzyl acetate (NOAEL >2000 mgkg bw/d; ras and
mice) and benzaldehyde (tested only up to 5 mg/kg bw; ras) support the non-reprotoxicity of benzyl
aoohol and benzoic acid and its Alts.

In ras for sodium benzoate dosed via food during the entire gedtation developmental effects occurred
only in the presence of marked materna toxicity (reduced food intake and decressed body weight)
(NOAEL = 1400 mg/kg bw). For hamster (NOEL: 300 mg/kg bw), rabbit (NOEL: 250 mg/kg bw) and
mice (CD-1 mice, NOEL: 175 mg/kg bw) no higher doses (al by gavage) were tested and no materna
toxicity was observed. For benzyl acohol: NOAEL= 550 mg/kg bw (gavage; CD-1 mice). LOAEL =
750 mg/kg bw (gavage mice). In this sudy maternd toxicity was obsarved eg. increased mortdity,
reduced body weight and dinicd toxicology. Benzyl acetale NOEL = 500 mg/kg bw (gavage rats).
No maternd toxicity was observed.

Environment

From the data (fish, dgphnia, adgae, bacteria) it is obvious that neutrdization of the pH greetly reduces
(up to one order of magnitude) the acute toxicity of benzoic acid. This is dso supported by the lower
toxicity observed with sodium benzoate. Under environmental relevant conditions therefore the acute
toxicity of benzoic acid, sodium benzoate and potassum benzoae for dl four trophic levels is > 100
mg/l.  Under environmentd rdevant conditions the acute toxicity of benzyl dcohal for fish, dgphnia
and bacteria is > 100 mg/l. For dgee, an EC 50 3hrs of 95 mg/l is reported. Under environmenta
rdlevant conditions, benzoic acid and its sdts have very low acute toxicity, wheress benzyl dcohol has
low to moderate acute toxicity.
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Exposure

Worldwide production capecity of benzoic acid is edimated & 700 kt per year. The mgor outlet
(75%) for benzoic acid is as a chemicd intermediate in the production of pherol, which in tun is
mainly used to produce cgprolactam. The next largest outlet is as a feedstock for sodium benzoate
(10%) and chemica synthesis of plagticizers (5%).

Worldwide production cgpacity of sodium benzoate is estimated a 100 kt per year. The mgor outlet
for sodium benzoate is as preservative in food and beverages (60%). Second most important market is
cooling liquids (10%). The main function of sodium benzoate in most gpplications is as preservative.
Worldwide production cgpacity of potassum benzoate is etimated at 7 kt per year. It is used as a
preservative in nonacoholic beverages.

Worldwide production cgpecity of benzyl adcohol is edimated a 50 kt. Mgor use for benzyl acohol
is as curing agent in epoxy coatings (30%), where it becomes chemicaly bounded after reaction.
Other important uses include the use as a solvent in low concentrations in waterborne codaings (10%)
and use in paint srippers (10%) and chemicd intermediate for synthess for benzyl esters that are
ud in the flavor and fragrance industry (10%). The use in pant drippers is limited to uses in
indudtria settings.

Benzyl doohol, benzoic acid and its sodium and potessum sdt ae dso used in pharmeceuticas,
cosmetics and/or food. Consumer exposure in these specific gpplications are controlled by the fact
that, for dl these applications, specific regulatory frameworks (regiond and/or nationd) with
authorization/approva procedures and specific advisory bodies exig (inter alia: the US FDA, WHO
JECFA, EU SCF, ec), induding, on a regular bads, reevduaion of goprovas, hazardous properties
and factua exposures. According to information from products registers, uses that are not specificdly
regulated include uses of the subgtances in different kinds of products eg. pants, varnishes solvents,
cleaning and washing agents, photochemicas and antifreeze agents.

Benzoic acid is a white solid, with a solubility in water of 2.9 g/l and with a vapour pressure of 0.0011
hPa a 20 °C. The log octanol/water partition coefficient was measured to 1.88; the Henry's law
congant = 0.0046-0.022 Parm*mol; and the pKa = 4.2. Sodium benzoate and potassum benzoate
are white solids, with solubility in water of 556 ¢/l and with a vgpour pressure of <0.0011 hPa a
20°C. The log octanol/water partition coefficient were measured to —2269. Benzyl dcohd is a
colorless liquid, with a solubility in water of 40 g/l and with a vapour pressure of 0.13 hPa a 20°C.
The log octanol/water partition coefficient was measured to 1. 1.

The digribution modeing according to Mackay Leve 11l indicates soil and weater to be the favored
compatments for the chemicas. However, physcd chemicd properties and use paterns indicate
water to be the main compartment for these substances. None are expected to hydrolyze. All are
reedily biodegradable. None has biocaccumulative potentid.

NATURE OF FURTHER WORK RECOMMENDED

Regarding dl the information provided, the substances have low priority for further work.
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SIDSInitial Assessment Report (SIAR)

1. IDENTITY

Category name: Benzoates

Chemicds: CASH: Molecular Weight
Benzoicacd 66-85-0 12212

Sodium benzoate 532321 14411

Potassum benzoate 582252 160.21
Benzyldcohol 100-51-6 1084

Physico-chemical properties:

Chemical Appearance | Melting Boiling Vapor octanol /water Water Henry's | pKa
point point pressure partition Solubility law
@ 1013 hPa | (at 20°C) coefficient (at 20°C) constant
(LogP)
Benzoic .0046 - 4.19
acd White solid 122.4°C 249.2°C 0.0011 hPa 1.88 2949/l 022
Pa*m3/mo
I

Sodium
benzoate White solid 330.6°C 464.9°C <0.001 -2.269 556 g/l

hPa
Potassium
benzoate * White solid 330.6°C 464.9°C <0.001 -2.269 556 g/l

hPa
Benzyl
alcohol Clear liquid -15°C 205.3°C 0.13 hPa 1.1 409/l

*) No data for Potassium benzoate were available, but they are expected to be the same as for sodium benzoate.

Category Justification:

The proposed category of thisICCA HPV Benzoates submission congists of the following
chemicds

GCOOH CH,OH
Benzoic Acid Benzyl Alcohol
CASH# 65-8-0 CAS# 100-51-6
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COO*Na COO*K
Sodium Benzoate Potassum Benzoate
CASH# 532-32-1 CASH 582-25-2

The following chemicals (benzylacetate and benza dehyde) are being used in thisICCA HPV
benzoates submission only for supportive data purposes. They are not as such induded in this
category submission for reasons stated below:

CH,CO,CH, CHO
Benzyl Acetate Benzadehyde
CASH 140-11-4 CASH# 100-52-7
Sponsored in the US EPA HPV Program Completed SIDS/SIAR
by the Flavor and Fragrance High Production
Volume Consortia (FFHPV C)

The common metabolic pathway of dl these substances, adapted from JECFA 1997 and the
American Conference of Governmenta Indugtrial Hygienists Documentation of the Threshold
Limit Vaues and Biologica Exposure Indices, is provided below (ACGIH, 1986):

R =Na, K, orH
CH,CO,CH, CH,OH CHO COOR*

@ — @ — —
benzyl acetate benzyl alcohol benzaldehyde/
< 20%
80%

CONHCH,COO CO glucuronide
Hippuric Acid Benzoyl glucuronide
(Urine) (Urine)
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The sodium and potassum sdts of benzoic acid are expected to immediately dissociate and form
benzoic acid in an aqueous environment.

The benzylacetate, benzyld cohol, benzal dehyde and benzoic acid and its sodium and potassum st
were conddered as asingle category regarding human hedth by JECFA asthey are dl rapidly
metabolized and excreted via a common pathway within 24hrs (JECFA 1997).

Benzyl acetate, the first compound in the metabalic pathway diagram, is very rapidly hydrolyzed by
esterasesin several speciesincluding man to benzyl dcohol and acetic acid. The benzyldcohal is
then very rapidly metabolized as shown in the above diagram and only at very high dose (> 500
mg/kg/day by ordl gavage route) some saturation of metabolic pathways occurs. Thisisamong
others very well shown in studies on benzylacetate (see below; from JECFA 1997).

Mae B6C3F1 mice and Fischer 344 rats trested ether intravenoudy or oraly with 14C-benzyl
acetate. The intravenous dose was equivdent to 10 mg/kg bw for mice and 5 mg/kg bw for rats. For
ord adminigration, benzyl acetate was dissolved in corn oil and administered a doses equivdent to
10, 100, or 1000 mg/kg bw for mice and 5, 50, or 500 mg/kg bw for rats. The compound was
reedily absorbed from the gastrointestingl tract of both species, and about 90% of the total dose was
recovered as urinary metabolites after 24h. A smal proportion (0.3 1.3%) of the total dose was
excreted in the faeces after both intravenous and ord adminigtration. Elimination of benzyl acetate
as carbon dioxide or volatile substances was minima after intravenous trestment and consequently
was not determined after ord treatment. Analysis of tissues of animals sacrificed 24 h after
intravenous or oral administration of |abelled compound showed no 14C activity, indicating thet
dimination of the label was virtualy complete by thistime. This cearance pattern indicates thet
benzyl acetate is readily absorbed and excreted after oral administration. The relative amounts of
benzyl acetate absorbed, metabolized, and excreted were unaffected by the size or number of doses
administered. Repested trestment of rats with benzyl acetate a 500 mg/kg bw per day for 14 days,
followed by a single dose of labeled compound did not change the clearance pattern. More than
90% of theradiolabd in the urine was present as hippuric acid, with minor amounts as benzyl
acohal and benzylmercapturic acid (up to 4%); no unchanged benzyl acetate was found, and the
levels of benzoyl glucuronide were not measured.

There was no evidence to suggest saturation or reduction of metabolic capacity in ether species
over the dose range tested. At much higher dosing the proportion of the dose present as  benzoyl
glucuronide increased with dose, indicating alimited capacity for glycine conjugetion only &
extreme high dose levels.

These dudies clearly show, that the compound is rapidly absorbed from the gastrointestind tract of
rats and mice, and about 90% of the total dose is recovered as urinary metabolites after 24h. More
than 90% of the redio-labd in the urineis present as hippuric acid, with minor amounts as benzyl
acohal and benzylmercapturic acid (up to 4%); no unchanged benzyl acetate was found. Only at
very high doses, saturation of these pathways will occur.

This dearly shows the rgpid pathway of hydrolydsto benzyl dcohol and subsequent oxidation to
benza dehyde to benzoic acid and subsequent conjugation to the hippuric acid.

All supports a very rapid aosorption, digtribution, biotransformation, and excretion of these
substances by the common pathway given above.

Repeated dose toxicity studies (information in this SIAR) revedl only sytemic toxic effects (eg.
liver, kidney) of smilar nature, & high dose.

For environmental effects the category is less clear, however dl are readily biodegradable, non-
bioaccumulative and acute toxicity values for water organisms under environmenta relevant
conditionsare Smilar.

For human hedth dl exposure routes are possible, despite benzoic acid and its sdts being solids
and benzyldcohal being aliquid. For workers exposure will mainly be by inhdation and by skin,
whereas for consumersit will mainly be ora and dermal.

8 UNEP PUBLICATIONS



OECD SIDS BENZOATES

2. GENERAL INFORMATION ON EXPOSURE
Production and use:

Benzoic Acid

Worldwide production capacity is estimated at 700 kt per year. Average operating rate is a max
80% resulting in a production of 560 kt benzoic acid per year. The mgor outlet (75%) for benzoic
acid isin the production of phenol, which in turn is mainly used to produce cgprolactam. The next
biggest outlet is as afeedstock for sodium benzoate (10%) and chemica synthesis of pladticizers
(5%). Benzoic acid is therefore mainly (>80%) used as a chemica intermediate for synthesis of
other chemicas, as well asfor the production of sodium sat (10%). Soit has mainly acontrolled
useinindudrid settings.

Sodium Benzoate

Worldwide production capecity is estimated at 100 kt per year. Average operating rateis at max
75% resulting in a production of 75 kt sodium benzoate per year. The mgor outlet for sodium
benzoate is as a preservative in food and beverages (60%). Second most important market is
cooling liquids (10%). The main function of sodium benzoate in mogt applicationsisasa
preservative.

Potassium Benzoate:
Worldwide production cgpecity is estimated at 7 kt per year. It isused as apreservetivein
nonacohalic beverages.

Benzyl Alcohol

Worldwide production capecity is estimated at 50 kt per year. Average operdting rate is a max 80%
resulting in a production of 40 kt benzyl dcohol per year. The mgor use for benzyl dcohol isasa
curing agent in gpoxy coatings (30%), where it becomes chemically bound after reection. Other
important uses are as a solvent in low concentrations in waterborne coatings (10%), and use in paint
strippers (10%) and as chemica intermediate for synthesis of benzyl esters that are used in the
Havor and Fragrance industry (10%). The usein paint srippersis limited to usesin industrid

sttings.

Benzylalcohol, benzoic acid and its sodium and potassium salt have been used for decadesin
pharmaceuticas, cosmetics and/or food as preservatives and flavoring/fragrance agents

Information in Product registers.
According to information in Product Registers the substances are used in different kinds of products
e.g. paints, varnishes, solvents, cleaning and washing agents, photochemicals and antifreeze agents.

Release into the environment during production and use:

In DSV Gdeen The Netherlands, during production, about 650 kg/year of benzyldcohol are

emitted into the amosphere (< 0.01 % of production volume). Based on the amount benzyla cohol
discharged to the DSM WWTP, it can be caculated that the influent concentration of the WWTPis
a about 1 ug/l. Because of its ready biodegradability and the existing dilution of effluent to the
receiving water, the concentration in the receiving water will be < 0.01 ug/l.

In DSM Rotterdam The Netherlands, during production sodium benzoate is emitted to air a < 0.01
% of the production volume. For benzoic acid thisis < 0.001 %.
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2.1  Environmental Exposure and Fate

Digtribution modelling using Mackay Leve 111 (the EPA default: equa releases (10,000 kg/hr) and
equd digtribution to dl compartments was used) indicates water (34.8-50%) and soil (48.4-64.2%)
to be the main compartment for al four chemicas. None are expected to voldilize to the
amosphere (< 1.51%), nor to adsorb to sediment (< 0.09 %) (Meylan & Howard, 1999).
However physica chemical properties and use patterns indicate water to be the main compartment
for these substances.

Distribution (%) according to Fugacity Level 111

Chemical CASH Air Water Soil Sediment
Benzoic

acid 65-85-0 0911 348 64.2 0093
Sodium

benzoae 532-32-1 | 145007 453 54.6 0.0755
Potassium

benzoate 582-25-2 | 1.61e007 453 54.6 0.0755
Benzyl

acohol 100-51-6 151 500 484 0.0923

Based on dructure and organic chemidiry rules (eg. bonding in organic molecules, activation
energy, reectivity, trandformations, addition, subditution, imination) no hydrolyssis expected a
pH rangesof 4 - 11.

The caculated photodegradation for benzyl dcohol and the benzoates are 50% after 1.3 to 3 days
(Meylan and Howard, 1999), and the measured photodegradation for benzoic acid is 90% after 140
minutes (Matthews, 1990).

Biodegradation and Bioaccumulation

All four chemicds are readily biodegradable (> 90% after 28 days) both aerobicdly (MITI, 1992;

Zahn & Wedlens, 1980; Sdanitro et d., 1988) and anaerobicaly (Battersby & Wilson, 1989;

Horowitz et d., 1982).

(Benzoic acid is used as positive control in OECD Guideline for ready biodegradability testing).
From the results of numerous remova experiments the main dimination pathway for the chemicals

is biotic minerdization.

The octanol/water partition coefficient of al compoundsindicates alow potentid for
bioaccumulation. Thisis aso supported by the rapid biotransformation and/or excretion of these
compoundsin urinein mammals.

2.2  Human Exposure

For human hedlth dl exposure routes are possible, despite benzoic acid and its sdts being olids
and benzyl dcohal being aliquid. For workers exposure will mainly be by inhdation and by skin,
whereas for consumers it will mainly be oral and derma
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Consumer exposure:

Benzoic acid, benzyld cohol, sodium benzoate and potassium benzoate are widdy used in food,
cosmetic and pharmaceutica gpplications as preservatives and flavoring/fragrance agents. Benzoic
acid and benzyldcohal are naturaly occurring (Merck Index, 1996). Consumer exposure in these
specific gpplications are controlled by specific regulatory frameworks (regiona and/or nationd)
with authorization/gpprova procedures and specific advisory bodies (among others US FDA, WHO
JECFA, EU SCF, etc). A re-evaudion of gpprovas, hazardous properties and factua exposures
(among others compliance to the ADI) inclusive, are performed on aregular bass. According to
information in Product Regigters the substances are used in different kinds of products e.g. paints,
varnishes, solvents, cleaning and washing agents, photo chemicas and antifreeze agents.

Benzoic acid and sodium benzoate are under re-evauation at the EU Scientific Committee for
Food. From preliminary information (June 2001) re-gpprova is expected for these substances. The
Joint FAO/WHO Expert Committee on Food Additives (JEFCA) has established a group
Acceptable Dally Intake (ADI) for benzoic acid and its sdts and benzyl acohol, benzyl acetate and
benza dehyde of 5 mg benzoic acid equivdent/kg bodyweight. This group ADI is based onthe
Sructurd smilarity and common metabolic fate of these chemicas (WHO, 1997).

Worker exposure:

Companies have provisondly advised exposure limitsfor benzoic acid and its sdlts as well asfor
benzyl acohal. Also the US WEEL (Workplace Environmental Exposure Limit) Committee of the
AIHA has set limits for benzyl dcohol a avaue of 10-ppm (44 mg/m3) 8hr TWA.

In the severd past decades of production, no cases of hedth complaints (senstisation inclusive)
have occurred.

Also from companies that use the substances no hedth complaints (sendtisation inclusive) have
ever been reported.
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3. HUMANHEALTH

3.1 Effectson Human Health
In general:

Benzoate from potassum benzoate and sodium benzoate will change from the ionized form
to the undissociated benzoic acid molecule under physiologicd conditions.

Benzyl acetate, benzyl dcohol and benza dehyde are al metabolized to benzoic acid and it
is therefore reasonable to assume that the results of studies on members of the group will
goply to the others.

All benzyl compounds are rapidly absorbed, and rapidly and completely excreted in the
urine. The main transformation of benzoic acid is the formation of hippuric acid.

It is consgdered aso that data gaps for one substance can be adequately addressed by the
exiding data for the other compounds.

Only the results of the critica studies are given, but for most endpoints additional studies exist (see
full TUCLID documents), that support the resultsin the critica studies.

3.1.1 AcuteOral Toxicity

Three of the four compounds were tested according to Guiddine methods. All demonstrated very
low or low toxicity, especidly the benzoate sdts.  Only benzyl dcohol hasaLD50 dightly less

than 2000mg/kg bw and should therefore be condderedas harmful.  Although the studies on

potass um benzoate were not Guiddine studies, these were accepted because the results showed low
toxicity, Smilar to the sodium sdlt.
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Chemical | Species Protocol Result Reference
Benzoic rat Directive L D50 =2565 mg/kg IRDC#163-282, 1974
acid 84/449/EEC
mue  or1S LDS0=2250 mokg BRL#0348, 1979
Sodium rat Directive LD50 =3140 mgkg Loeser, 1977-A; Deud et d.,
benzoate 84/449/EEC 1954
rat other LD50 =4070 mg/kg Smyth & Carpenter, 1948
Benzyl ret Directive LD50 =1610 mg/kg Loeser, 1978
alcohal BAA4IEEC Graham & Kuizenga, 1945;
rat other L D50 =2080 mg/kg Opdyke, 1973
mouse other L D50 =1580 mg/kg Jenner, 1964; Opdyke, 1973
Potassum | rat other LD50 = >10,000 mg/kg Kravets-Bekker & Ivanova, 1970
benzodte mouse L D50 =>10,000 mg/kg Kravets-Bekker & lvanova, 1970
guineapig LD50 =>10,000 mg/kg Kravets-Bekker & Ivanova, 1970

3.1.2 Acute Dermal Toxicity

Two of the compounds were tested for acute dermd toxicity. Both demondtrated low toxicity.

Chemical | Species Protocol Result Reference

Benzoic rabbit EPA OTS LD50= > 2000 mg/kg IRDC#163-282, 1974

add 7981100 Opdyke, 1973

Benzyl Rabbit Other LD s = 2000 mg/kg NPIRI, 1974

doohol guinea Other LDs =<5ml/kg Jones, 1967; Opdyke, 1973
pig
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3.1.3 Acutelnhalation Toxicity

Two of the compounds were tested for acute inhdation toxicity according to Guideline procedures,
both demondrating very low toxicity.

Chemical | Species Protocol Result Reference
Benzoic rat EPA OTS LC50 =>12.2 mg/l/4h. IRDC#163-282, 1974
acd 798.1150 No mortdity at 12.2
mg/l as dust.
Benzyl rat OECD Guide- LCgxp= >4178 mg/l/4h. | Bayer AG, 1990
acohal lined03ad No mortdity & 4.178
GLP mg/l as aerosol

In conclusion: The compounds exhibit low acute toxicity, except benzyldcohol thet has an ord
LD50 dightly less than 2000 mg/kg bw and should therefore be considered as harmful by the ord
route.

3.1.4 Skinlrritation

Three of the compounds were tested for kin irritation according to Guideline procedures; the
potassum sdt should be smilar to the sodium sdlt, therefore being non-irritating.

Chemical | Species Protocol Result Reference
Benzoic Rabbit EPA OTS 798.4470 not irritating IRDC # 163-282
ad rabit | Directive S4449EEC  dightly initating | RCC N OTOX - study
no. 0847/1083, 1988.
Sodium Rabhit OECD Guide-line404 not irriteting RCC NOTOX - sudy
benzoate no. 014658
rebbit Directive 84/449/EEC not irritating Loesr, E., 1977B
Benzyl rabbit OECD Guide-lined04 not irritating Bayer AG data, Report
dcohal No. 19232, 1990
rebbit Other dightly irritating Smyth,H.F. etdl.,
1951; reported in US
NTP: TR 343, 1989.

3.1.5 Eyelrritation

Three of the compounds were tested for eye irritation according to Guideline procedures, the
potassium salt should be smilar to the sodium sdlt, therefore being non- to dightly irritating.
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Chemical | Species Protocol Result Reference
Benzoic Rabhit Directive highly irriteting RCC NOTOX - study rno.
acd 84/449/EEC 0847/1084, 19838
rabbit EPA OTS severdy irritating IRDC #163-282
7984500
Sodium Rabbit Directive notirritating Loesr, E., 1977-B
benzoate 84/449/EEC
rabbit OECD Guide-line | dightly irritating RCC NOTOX - sudy no.
405 014669, 19838
Benzyl Rabbit OECD Guide-line | moderately Bayer AG data, Report No.
acohol 405 irrtating 19232, 1990
rabbit Other: limited data | highly irritating Smyth, H. F. et d., 1951,
reported in USNTP: TR
343, 1989

I'n conclusion: Benzoic acid and benzylacohol are dightly irritating to the skin, while sodium and
potassum benzoate are not skin irritating. Benzoic acid and benzyl dcohal areirritating to eyes,
and sodium and potassum benzoate are only dightly irritating to eyes

3.1.6 Sensitization

The available sudies for benzoic acid gave no indication for asengtizing effect in animds,

however some wesk positive reactions were recorded with the human patch test. Benzyl acohol
was non-sengtizing in the Draize and Guinea Pig Maximization Tedts, but a positive sengtizer in

the Freund’s Complete Adjuvant T est and the guinea pig Open Cutaneous Test and demongtrated a
maximum incidence of sengtization of 1% in dinica human patch testing. A dinica

dermatologica study showed pogtive patch test reactionsin 0.2% of the patients treated with 5%
sodium berzoate in petrolatum. It has been suggested that this very low potentid of sodium

benzoate to dicit anon-immunologic contact urticariamay be due to the formation of benzoic acid
a skin contact.
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Chemical | Species Protocol Result Reference
Benzoic guinea Draize not sengitizing BRL #9347, 1979
acid pig

guinea Guineapig not sensitizing Gad, 1986
pig maximizetion
test
human Patch test occasiond Rademaker & Forsyth, 1989;
positiveresult Forsbeck & Skog, 1977
Sodium Human Patch test 5 of 2045 patients | Brasch, J. et d., 1993
benzoate postive
human Patch test nonimmunologic
contact urticaria Nethercott, JR.,1984
Benzyl guinea Draize Test not sensitizing Kleck, G. e d., 1977
acohol pig
guinea Guineapig not senditizing Klecsk, G. et d., 1977
pig maximization
test
pig complete
adjuvant test
pig epicutaneoustest
human Patch Test sensitizing Maten, K. E. et d.,1984;
Mitchdl, J. C. et d., 1982;
Nethercott, J. R., 1982

In conclusion: No firm conclusion on the sendtizing potentia of benzyl dcohol can be made due
to the varied results with the various tests. Both benzoic acid and sodium benzoate were nort

sendtizing in animad test but showed a very low incidence in humans (patients) tested by the patch

ted.

CICAD conclusion on benzoic acid and sodium benzoate was. “However, both substances are
known to cause non-immunologic immediate contact reections. This effect is scarce in hedthy
subjects, while in patients with frequent urticaria or asthma, symptoms or exacerbation of the

Symptoms were observed”.

3.1.7 Repeat Dose Toxicity

Severd short term repesated dose toxicity studies are available (see IUCLID documents) on
compaounds of the group (as wdl as benza dehyde and benzy| acetate) and support the outcome and
No Observed Adverse Effect Level (NOAEL) of the longer term studies given below.
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In a4-generation study 20 rats'sex/group were dosed continuoudy by diet with 375 ar 750
mg/kg/day benzoic acid. In dl 4 generaions no influence on growth (weight, weight gain and food
efficiency (measured by protein efficiency)) and organ weights was found. The animals of the 3rd
generation were killed and examined histopathologicdly after 16 weeks (after lactation of the
pups). No histo-pathologicd findings were found. In the paper, no information is given on the
organs investigated, however the robustness of the totd study, the reputation of the investigetors, as
well as the reputation of the Professor who did the histopathol ogic investigation, a high scientific
quality has to be assumed even though the studies were performed many years ago. From other
parameters it can be assumed that as aminimum the brains, heart, liver, kidney, testis and oleen
were examined.

Feeding of 375 mg/kg/day led to prolongation of survival compared to controls
NOAEL > 750 mgkg/day
(Kieckebusch & Lang, 1960)

Due to missing hematologica and dlinica chemidtry invedtigationsin dl sudies only a preliminary
NO(A)EL of about 800 mg/kg can be derived for rats which is based on the studies from
Kieckbusch & Lang (1960), Kres et d. (1967) and Bio-Fax (1973) (Detailsto befound in the
I[UCLID).

A 21 day dermd study with male/female New Zealand white rabbits dosed with 100, 500, or 2500
mg/kg bw benzoic acid 5 days'week showed no compound related effects in behavior, body weight
organ weights, clinica laboratory tests or survivad. Very dight dermd irritation was noted for 1/8
rabbits at the 2500 mgkg leve.
NOAEL = 2500 mg/kg/day

(IRDC# 163-675, 1981)

Four gr%ugs of 10 CD ratg'sex/group were exposed to 0, 25, 250 or 1200 mg benzoic acid dust
aerosol/nt (andytica concentration; MMAD 4.7 um) for 6 hours/day and 5 daysiweek over 4
weeks. At 3 25 mg/nt an incressed incidence of interdtitial cell infiltrate and interdtitial fibrosisin
the lungsin treated animals compared with controls was seen. However, there was no clear dose-
dependency. A concentration of 3 250 mg/m?® resuilted in upper respiratory tract irritation and
decreased absolute kidney weights in femaes. In the highest-dose group one rat/sex died and the
body weight gain was decreased in males and femaes. Other effects included a decrease in platelets
(malesifemdes), absolute/rdative liver weights (males) and tracheallung weights (females).
LOAEC (local effect) = 25 mg/m® (However no clear dose-response was observed).
NOAEC (systemic) = 25 mg/m®

(IRDCH# 163-676,1981)

In a10-day study, ratsreceived sodium benzoate in feed. At the lowest tested concentration of
1358 mg/kg changes in serum chlolesteral levels occurred in femaes. At doses of 1568 mg/kg and
above changes in further serum parameters and an increased relative liver weight were described.
Histopathological changes of the liver, increased relative kidney weights and disorders of the
central nervous system were seen after dosing viadiet with » 1800 mg/kg.(Fujitani, 1993)

A 90-day sudy with maeffemae Sherman rats given 640, 1280, 3145, or 6290 mg/kg/day USP
sodium benzo ate continuoudy in feed showed no adverse effectsa < 3145 mg/kg bw. Therewas
increased mortdlity (4/8 died); reduced weight gain; increased weight of livers and kidneys,

pathologicd lesions (not specified) in livers and kidneys at 6290 mg/kg bw.

NOA EL = 3145 mg/kg bw/day

(Deud, 1924)
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For mice the NO(A)EL of sodium benzoate is higher. According to a35 day sudy (by drinking

water) no effects were observed a 3000 mg/kg bw. At thisdose level dso in achronic study no

toxic effects were found in histopathological examinations (see 3.1.9 paragraph 2, Tath, 1984)
(Toth, 1984).

A 13-week study with maefemde F344/N rats given 50, 100, 200, 400, or 800 mg/kg/day benzyl
alcohol by gavage showed saggering, respiratory difficulty, and lethargy in rats of the high dose
group. Hemorrhages occurred around the mouth and nose, and there were histologic lesonsin the
brain, thymus, skeletdl muscle, and kidney. There were reductionsin relaive weight gainin male
rats dosed with 800 mg/kg and in female rats dosad with 200 mg/kg or more. No notable changesin
bw gain or compound-related histopathologic lesions were observed in rats from the lower dose
groups.
In the 2-y study(see 3.1.9 paragraph 3), however, no notable changes were found on bw or bw gain
a 200 or 400 mg/kg/d. The NOAEL in this 2-y rat sudy was 400 mg/kg/day, the highest dose
tested.
NOAEL = 400 mg/kg/day (based on investigated parameters and taking into account the bw results
of the 2-y sudy)

(USNTP Technical Report No. TR 343, 1989)

A 13-week study with maefemae B6C3F1 mice given 50, 100, 200, 400, or 800 mg/kg/day
benzyl alcohol by gavage showed staggering in mice dosed with 800 mg/kg, after dosing during
the first 2 weeks of the study. Staggering after dosing occurred during the first 2 w of the study in
mice dosed with 800 mg/kg. There were reductions in relative weight gain in male mice dosed with
400 or 800 mg/kg, and in femae mice dosad with 200 mg/kg or more. No notable changesin bw
gain or compound-related histopathologic lesions were observed in mice from the lower dose
groups.
Inthe 2-y study (see 3.1.9 paragraph 4), however no notable changes were found on bw or bw gain
at 200 mg/kg/d. The NOAEL in this 2y mice study was 200 mg/kg/day the highest dose tested.
NOAEL = 200 mg/kg/day (based on reduction of relative weight gain only and taking into account
the bw results of the 2y study).

(USNTP Technical Report No. TR 343, 1989)

It should be noted:  these studies were done by gavage (leading to grester toxicity clie to the “bolus
effect”.) The adminigtration of the benzyl compounds by gavage are likely to reved changes a
lower doses compared to studies where the substances are gpplied in the diet, leading to a
digribution in the body over time.

In conclusion: For benzoic acid repested dose (long-term inclusive) ord toxicity gives a NOAEL
of 800 mg/kg/day. For the sdts vaues > 1000 mg/kg/day are obtained. At higher doses increased
mortaity, reduced weight gain, liver and kidney effects were observed. For kenzyl dcohol taking
into account dso the results of the long-term studiesindicate a NOAEL > 400 mg/kg bwi/d for rats
and > 200 mg/kg bwi/d for mice, however it should be taken into account thet in these sudies
adminigtration was by gavage, & which bolus dosing occurs and saturation of metabolic pathways
islikey to occur. At high doses, effects on bodyweights, lesionsin the brains, thymus, skdetd
muscle and kidney were observed.

It can be concluded that benzoic acid and its slts exhibit very low repested dose toxicity. Benzyl
aoohal exhibits low repeated dose toxicity.
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3.1.8 Genetic Toxicity
3.1.8.1Genetic Toxicity in vitro

Benzoic acid was not mutagenic in Ames tests with and without metabolic activation (EGG# 580-
192-1-78, 1978). The Sster Chromatid Exchange assay with human lymphocytes was negetive - no
metabolic activation was used (Jansson, 1988; Tohda, 1980). A Chromosome Aberration study
with CHL cells was ambiguous - no metabolic activation was used (Ishidate, et d., 1984). A
recombination assay with Bacillus subtilusH17 and M45 was positive (reported with minimal
documentation in an abgtract, Nonaka, 1989).

Sodium benzoate was not mutagenic in Ames tests with and without metabolic activation (Ishidate,
et d., 1984). A cytogenetic assay using angphase preparations of cultured human embryonic lung
cdls was negative - no metabolic activation was used (FDA PB 245453, 1974). An Escherichia
coli reverse mutation assay was negetive with and without metabolic activation (Prival, 1991). A
cytogenetic assay using CHL cells was postive without metabolic activation (Ishidate, et d., 1984;
Ishidate & Odashima, 1977). Sigter Chromatid Exchange assays using Chinese hamster cdlls or
human lymphocytes were positive without metabolic activetion (Abe & Saski, 1977; Xing &

Zhang, 1990). A recombination assay with Bacillus subtilus H17 and M45 was podtive (reported
with minima documentation in an abgract, Nonaka, 1989).

Potassium benzoate tested positive in arecombination assay using Bacillus subtilusH17 and M45,
with and without metabolic activation (Ishizeki & Ueno, 1989).

Benzyl alcohol was not mutagenic in Ames tests with and without metabolic activation (USNTP
Technica Report No. TR 343, 1989). Escherichia coli reverse mutation assay was negative with
and without metabolic activetion (Leifer et d., 1981). A cytogenetic assay using CHO cdls was
negative without metabolic activation and podtive with metabolic activation (Anderson et d., 1990;
Zeiger et d., 1990). A Sigter Chromatid Exchange assay usng CHO cdlls was ambiguous with and
without metabolic activation (US NTP Technical Report No. TR 343, 1989). A recombination
assay with Bacillus subtilus H17 and M45 was postive (reported with minima documentation,
Kuroda et d., 1984).
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Summary of (non-Ames) in vitror esults:
Species (test system) End-point Results Remarks
without with
metabolic | metabolic
activation | activation
Benzoic acid
Humean lymphoblastoid Sigter chromatid Negdtive NT
cdls (transformed by exchange
Epgen-Barr virus)
Bacillus subtilis H17, Recombination assay tested podtive
M45 (no further information
avalable, only
ummary given)
Chinese hamgter cdlls Chromosome ? NT result given as
(CHL) aberration negdive in: Ishidate et
d. (1984)
Sodium benzoate
Human embryoniclung Angphase preparation Negative NT
cdls
E.coli WP2 Reversemutation Negdtive |Negative
assay
Bacillus subtilis H17, Recombination assay tested positive
M45 (no further information
avaldble only
summary given)
Chinese hamdter cdls Chromosome Podtive NT
(CHL) aberration
Chinese hamgter cdlls Sigter chromatid Pogtive? NT dight increase without
(DON) exchange dosage effect
Humean lymphocytes Sigter chromatid Pogtive NT
exchange
Potassum benzoate
Bacillus subtilis H17, Recombination assay tested positive
M45 (limited deta)
Benzyl alcohol
E.coli Reversemutation Negdive | Negdive
assay
Chinese hamgter cdlls Cytogenetic assay Negative Pogtive
(CHO)
Chinese hamgter cdls Sigter chromatid ? ?
(CHO) Exchange
Bacillus subtilis H17, Recombination assay tested positive
M45 (limited deta)

? =amhiguous

NT = not tested

In conclusion: Studies of these chemicds in the Ames point mutation assay do not show evidence

of mutagenicity.

However, some have been reported to be postive in the less commonly used Bacillus subtilus
recombination assay. Inanumber of cases adverse effects on the chromosome could be noticed,
however ds0 negative and/or equivoca results were reported.
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However many higher-levd in vivo tests (clastogenicity inclusive) were negetive (see 3.1.8.2).
3.1.8.2Genetic Toxicity in vivo

Generd remark:  Since the sodium sdt of benzoic acid ingantaneoudy dissociates to the benzoic
acid, the studies with sodium benzoate are aso representative for benzoic acid and potassum
benzoate.

A cytogenic assay in mae rats given single or multiple gavage doses of 50, 500, or 5,000 mg/kg
sodium benzoate showed no sgnificant increase in chromosomd aberrations in the bone marrow.
(FDA PB 245453, 1974)

A dominant lethd assay usng mae rats given single or multiple gavage doses of 50, 500, or 5,000
mgkg sodium benzoate was norrmutagenic.
(FDA PB 245453, 1974)

Remark: IPCS CICAD 26 (2000) mertioned this dominant letha assay as a positive result,
however evduation of the raw datain the origind report (by experts of the industry consortium and
arecent independent review by Prof. R. Kroes) gives no support for this. In addition the authors of
the study clearly conclude negative. FDA aso evauated this study as negative. In addition sodium
benzoate doesn't contain astructurd dert for genotoxicity.

A hogst mediated assay usng mae ras given multiple gavage doses of 50, 500, or 5,000 mg/kg
sodium benzoate showed no devation of mutant frequenciesin Salmonella typhimuriumG46; no
elevation of mutant frequenciesin Salmonella typhimuriumTA 1530; no increase in recombinant
frequenciesin Saccharomyces cerevesiae D3.

(FDA PB 245453, 1974)

A host mediated assay usng mae ras given a single gavage dose of 50, 500, or 5,000 mg/kg
sodium benzoate showed an devation of mutant frequenciesin Salmonella typhimuriumTA 1530
in the intermediate dose leve; the other doses were negetive.

(FDA PB 245453, 1974)

A Mouse Micronudeus assay using 50, 100, 200 mglkg benzyl alcohol by i.p. injection was
negative a al dosestested.
(Hayashi et d., 1988)

A Replicative DNA Synthesis assay using male Fischer 344 rats given asingle dose of 0, 300 or
600 mg/kg bw benzyl alcohol by gavage was negative at al dosestested.
(Unoetd., 199) ;

A Replicative DNA Synthes's assay usng male B6C3F1 male mice given asingle dose of 0, 400 or
800 mg/kg bw benzy! alcohol by gavage was negative &t al thsestested.
(Miyagawaet d., 1995)

A Drosophilamelanogaster SRL assay with benzylal cohol 5000 ppm (feed) and 8000 ppm
(injection) was negative (Foureman, et d., 1994)

Summary of genetic toxicity in vivo results:
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Species (test system) End-point Results Remarks
Sodium benzoate
male Sprague Dawley Cytogenetic Assay Negative
rats (bone marrow)
maelCR mice Host-Mediated Assay Negetive elevated mutant
(tester strains SAmonella frequency with
typhimurium TA 1530, TA 150inthe
G 46 and Saccharomyces intermediatesingle
cerevisae D3) gavage dosing only
(clear negative after
multiple gavage
dosing)
male random bred rats Dominant Lethal Assay Negetive
Benzyl alcohol
maemice Mouse Micronucleus Negative
Assay
mae Fischer 344 rats Replicative DNA Negetive
Synthesis
mae B6C3F1 Replicative DNA Negative
Synthesis
Drosophilamelanogaster | SLR assay Negetive

In addition data from in-vivo genotoxicity sudieson benzyl acetate and benzaldehyde (JECFA
report, 1997) are supportive evidence for the non-genotoxicity of benzyl acohol and benzoic acid

and its Ats.
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Summary genetic toxicity in vivo r esults:
Species (test Endpoint Dose Results Remarks
system)
Benzaldehyde
Drosophila Sex-linked 150 ppm (feed), Negdive Woodruff et a.
melanogaster | recessve lethd 2500 ppm (1985);
mutation (injection) USNTP (1990)
Benzyl acetate
Drosophila Sex-linked 300 ppm (feed), Negative US Nationd
melanogaster | recessivelethd 20,000 ppm Toxicology Program
mutation (injection) (1993
Mouse bone- Chromosoma 325-1700 Negative US Nationd
marrow cdls aberration mg/kg bw (i.p.) Toxicology Program
(1993
Mouse bone- Micronucleus 312-1250 Negative US Nationd
marrow cells formation mg/kg bw (i.p.) Toxicology Program
(199)
Mouse Micronucleus 313050 000 Negative US Nationd
peripherd formation ppmin diet Toxicology Program
blood (1993
Mouse bone- Siger 325-1700 Negative US Nationd
marrow cells chromatid mg/kg bw (i.p.) Toxicology Program
exchange (1993)

I'n conclusion: The compounds exhibit no genotoxicity in severd in-vivo assaysevauating

different endpoints.

3.1.9 Carcinogenicity

In a 2-year carcinogenicity study, groups of 50 mae and 52 femde Fischer 344 rats, four to five
weeks old, received diets containing 1% (500 mg/kg bw per day) or 2% (1000 mg/kg bw per day)
sodium benzoate for 18-24 months. Controls, consgting of 25 mde and 43 femde rats, received
basd diet. Food intake was adequatdly controlled to avoid an excess, tap water was available ad
libitum Surviva was very poor in dl groups, dueto intercurrent Sa odacryoadenitis and
mycoplasma infections. All surviving animas were sacrificed between 18 and 25 months, al were
autopsied, and various tissues were examined histopathologically. No adverse clinical sgnsdirectly
atributable to treatment were observed, and only negligible differencesin average body weight and
mortaity rate were seen between the treated and control groups. Although avariety of tumors
occurred among treated and contral rats of each sex, they were of smilar type and incidence.
(Sodemoto & Enomoto, 1980)

Poor survivd in dl groups, dueto infections, limits the usefulness of this studly.

A lifdong study usng maeffemae Swiss Albino mice given 2% sodium benzoate continuoudy in
drinking water showed no carcinogenic effect.
In the main study, a 2% solution of sodium benzoate (purity, 99%) was administered in the drinking
water to groups of 50 mae and 50 femde five-week-old mice for ther lifetime. Groups of 100
males and 100 femaes were used as untreated controls. Both treasted and control animaswere
‘carefully checked'; their body weights were measured weekly, and gross pathologica changes were
recorded. The animaswere ether alowed to die or were sacrificed when moribund. Complete
necropses were performed on dl animas, and the liver, spleen, kidneys, bladder, thyroid, heart,
pancress, testes, ovaries, brain, nasa turbinates, at least four lobes of the lungs, and organswith
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gross pathologica changes were examined histologicaly. The average daily intake of sodium
benzoate was 124.0 mg for maes and 119.2 mg for femaes on the basis of daily water consumption
of 6.2 and 5.9 ml, respectively. The dose of sodium benzoate was equivaent to 6200 mg/kg bw per
day for males and 5960 mg/kg bw per day for femdes. Treatment had no effect on survivd or the
incidence of tumors.

(Toth, 1984).
This study is sufficiently religble due to the number of animals and detailed histopathol ogical
examingions.

In a 2-year carcinogenicity study, benzy! al cohol was administered in corn oil by gavage to groups
of 50 Fischer 344/N rats of each sex a adose of 0, 200, or 400 mg/kg bw per day on five daysa
week for 103 weeks The rats were observed twice daily, and body weights were recorded weekly
for the firat 12 weeks and once amonth thereafter. Gross necropsy was performed on al animals
and 49 tissues and organs, including brain, kidney, pancress, and skeletd muscle, from al femde
rats and from male ratsin the vehide control and high-dose groups and those in the other groups
that died before 22 months or which had gross lesions were examined hisologicaly. The mean
body weights of trested and control animals were comparable throughout the study. No compounct
related dlinical Sgnswere observed, athough a sdodacryoadenitis vird infection was widespread
among the sudy animadsin the third month. The surviva of treated femaes was significantly
lower than that of vehicle controls: 70% of controls, 34% of low-dose femaes, and 34% of high
dose femdes, this was due to amuch higher incidence of accidental degths related to the gavage
process. Survival among the mae rats was comparable in al groups: 56% of controls, 54% at the
low dose, and 48% at the high dose.
Cataracts and retina atrophy were observed a increased incidences in rats at the high dose. The
authors atributed this effect to the proximity of this group of animals to fluorescent light for most
of the sudy. Anincreased incidenceof hyperplasia of the forestomach epithelium was seen (not
gaidicdly sgnificant) in maeras: control, 0/48; low dose, 0/19; high dose, 4/50. Hemorrhage
and foreign materid in the respiratory tract seen in treated rats thet died before the end of the sudy
were suggested by the authors to have been the result of ether direct deposition of materid into the
lung during gavage ‘accidents or the anaesthetic properties of benzyl acohol resulting in reflux of
gavage maerid and aspiration into the lungs. No pancreatic acinar-cell adenomas were reported,
and no other effects of treatment were seen a gross necropsy or histopathologica examination.
(US Nationd Toxicology Program, 1989)

In a 2-year carcinogenicity study , benzyl alcohol (purity, 99%) was given to groups of 50 B6C3F1
mice of each sex, eight to nine weeks of age, & adose of 0, 100, or 200 mg/kg bw per day in corn
oil by gavage on five days aweek for 103 weeks. The doses were sdected on the basis of those
found to induce neurotaxic effects (lethargy and staggering) in short-term studies. The mice were
observed twice daily, and their body weights were recorded weekly for the first 12 weeks and once
amonth thereafter. Gross necropsy was performed on al animas, and 50 tissues and organs,
induding brain, liver, kidney, and somech, from dl vehide controls, animas & the high dose, and
animas a the other doses that died before 22 months or had gross lesions were examined
higologicdly.
The mean body weights of treated and cantrol mice were comparable throughout the study. The
surviva of control femaes was significantly lower than that of animas a the high dose after week
74, but no other differencesin surviva were seen: 68% of control, 66% of low-dose, and 70% of
high-dose mdes; and 50% of control, 62% of low -dose, and 72% of high-dose femaes. No
sgnificant trestment- related effects were noted at gross necropsy or histopathological examination.
(US Nationd Toxicology Program, 1989).

I'n conclusion: The compounds exhibit no carcinogenicity.
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3.1.10 Toxicity to Reproduction

In a 4-generation study 20 rats/'sex/group were dosed continuoudy by diet with 375 or 750
mg/kg/day benzoic acid. Indl 4 generaions, no effects on fertility (“Fortpflanzung”) and lactation
(“Aufzugt der Jungen”) were found. In addition aso-caled “Alters Paarung” after 48 weeks gave
no influence on start of menopauize.
NOAEL (Parentdl) > 750 mg/kg/day
NOAEL (F1 Offspring) > 750 mg/kg/day
NOAEL (F2 Offspring) > 750 mg/kg/day

(Kieckebusth & Lang, 1960)

In addition data from reprotoxicty sudies on benzyl acetate and benza dehyde (JECFA report 1997)
give supportive evidence for the non-reprotoxicity of benzyl dcohol and benzoic acid and its Alts.

The potentid reproductive toxicity of benzyl acetate was assessed by examining sperm
morphology, vagind cytology, and the weights of mae reproductive organs a the end of the 13-
week feeding study (US Nationa Toxicology Program, 1993) in mice. Dietary levels of 3130-50
000 ppm benzyl acetate ( > 3000 mg/kg bwi/d) had no effect on the weights of the epididymis,
cauda epididymis, or testis or on sperm matility or density or the percent of abonorma sperm. The
mean length of the estrous cycle of mice a the high dose was significantly greater than thet of the
control group. This effect was associated with a significant decrease in body weight.

(Morrisey et d., 19898)

The potentid reproductive toxicity of benzyl acetate was assessed by examining sperm
morphology, vagind cytology, and the weights of mae reproductive organs a the end of the 13-
week feeding study inrats. Dietary levels of 3130-50 000 ppm benzyl acetate (> 2000 mg/kg bwi/d)
hed no effect on the weights of the epididymis, cauda epididymis, or testis, on Sperm matility, or on
the dengity or percent of abnorma sperm.

(US Nationd Toxicology Program, 1993)
A sngle study was conducted to examine the potential reproductive toxicity of benzaldehyde , and
the report was available as a trand ation from Romanian. A group of 10 rets of breeding age were
given 2 mg benzaldehyde in ail (type not specified) by gavage every other day for 32 weeks,
equivaent to about 5 mg/kg bw per day. Ten controls were used. Two pregnanciesin each rat, one
a 75 days and one a 180 days, were dudied. The end-points examined included the number of
pregnant females, number of offspring born, pup body weight a days 7 and 21 post partum, and
pup vigality.
At the end of trestment, the body weights of control and treated rats were smilar: 265 g and 260 g,
respectively. It was reported that fewer femaes in the group given benzaldehyde than in the
control group became pregnant; however, no data or Satistical andyses were presented. The
authors concluded thet trestment did not sgnificantly modify any of the parameters sudied. No
further detaillswere available.
The NOAEL was about 5 mg/kg bw per day.

(Spon et d., 1967)

In addition ro compound related effects on reproductive organs (gross and histopatology
examination) could be found in the (sub) chronic sudiesin rats and mice with benzyl acetate,
benzyl dcohol, benzadehyde, sodium benzoate and supports a non-reprotoxic potentia of these
compounds (See studies in sections on repested dose toxicity and carcinogenicity).

In conclusion: According to IPCS CICAD 26 (2000) (only evauating benzoic acid and sodium
benzoate), no clear tatement on the reproductive effects can be given on basis of the Kieckebusch
& Lang (1960) and Toth (1984) studies only. However, criticd evauation of the aigind paper of
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the Kieckebusch & Lang study gives confidence of an adequately performed study athough it was
performed many years ago. In addition, reprotoxicity sudies on benzadehyde and benzylacetate
and the fact that no compound related effects on reproductive organs were found in the (sub)chronic
sudies with dl the compounds supports the lack of reproductive potentid. Therefore the available
consgent data on compounds in this group (deta on benzyl acetate and benza dehyde inclusive)
taken as awhole are sufficient to demonstrate the lack of reprotoxic potentid.

3.1.11 Developmental Toxicity

Pregnant Wigtar rats were trested on day 9 of gestation with one dose of 510 mg/kg benzoic acid in
carboxymethylcdlulose. Animas were sacrificed on Day 20 of gestation and the uterus observed in
Situ for implantation and resorption sites. Live fetuses were removed, examined for gross
maformations, weighed, and prepared for hisopathologica examination. Trestment with benzoic
acid resulted in no dead or resorbed implants and 3 % abnormd survivors, rates comparable to the
control animas.
NOAEL Maternd toxicity: 510 mgkg bw
NOAEL Teratogenicity: 510 mgkg bw

(Kimmd e d., 1971)

A 4generation sudy with femde rats dosed with 375 or 750 mg/kg/day benzoic acid during
pregnancy and lactation showed no effects on the dams or on the growth and development of the
offgpring.
NOAEL Maternd toxicity: > 750 mg/kg/day
NOAEL Teratogenicity: > 750 mg/kg/day

(Kieckebusch & Lang, 1960)

Studies on the developmentd toxicity of sodium benzoate administered by gavage to multiple
Species (rat, mice, rabbit, hamster) were conducted by Food and Drug Research Labs, Inc. (1972):

A study using pregnant Wistar rats, dosed with 1.75, 8, 38 or 175 mg/kg sodium benzoate by
gavage on Days 6-15 of gestation showed no effect on nidation or on maternd or fetd survivd; the
number of abnormalities of soft and skeleta tissues did not differ from controls.
NOAEL Maternd toxicity: 175 mgkg bw
NOAEL Teratogenicity: 175 mgkg bw

(FDA PB# 221777, 1972)

A study using pregnant CD-1 mice, dosed with 1.75, 8, 38 or 175 mg/kg sodium benzoate by
gavage on Days 6-15 of gestation showed no effect on nidation or on maternd or fetd survivd; the
number of abnormadities of soft and skeletal tissues did not differ from controls.
NOAEL Maternd toxicity: 175 mgkg bw
NOAEL Teratogenicity: 175 mglkg bw

(FDA PB# 221777, 1972)

A dudy using pregnant Dutch-belted rabbits, dosed with 2.5, 12, 54 or 250 mg/kg sodium
benzoate by gavage on Days 6-18 of gestation showed no effect on nidation or on maternd or fetd
survivd; the number of abnormdlities of soft and skeletd tissues did not differ from controls.
NOAEL Maternd toxicity: 250 mglkg bw
NOAEL Teratogenicity: 250 mglkg bwv

(FDA PB# 221777, 1972)
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A dudy using pregnant Golden hamgters, dosed with 3, 14, 65 or 300 mg/kg sodium benzoate by
gavage on Days 6-10 of gestation showed no effect on nidation or on maternd or fetd survivd; the
number of abnormalities of soft and skeletd tissues did not differ from number in controls.
NOAEL Maternd toxicity: 300 mgkg bw
NOAEL Teratogenicity: 300 mgkg bw

(FDA PB# 221777, 1972)

A sudy using pregnant Wigar rats, dosed with 700, 1400, 2800, 5600 mg/kg sodium benzoate in
the diet during the entire gestation showed no Satisticd difference in organ and bone abnormdities
of fetuses between experimental groups and controls; growth of treated offprings was Smilar to
controls in rats dosed with 1400 mg/kg/day; reduced food intake and decreased body weight of the
pregnant rats epecidly in the 5600 mg/kg group; 100% perinatd desth rate; organ abnormdities of
fetusesinvolved eye, brain and kidneys, in addition abnormdities of the skeletd system were found
in rats dosedwith >2800 mg/kg/day. The authors concluded thet the effects on the dams and
fetuses at the 2800 and 5600 levels were due to reduced materna feed intake in these groups,

leading to malnutrition,
NOAEL Maternd toxicity: 1400 mg/kg bw
NOAEL Teratogenicty: 1400 mg/kg bw

(Onoderaet d., 1978)

Fifty female mice were given benzyl alcohol a 550 mg/kg bw per day by gavage on days 615 of
gedtation; a further 50 mice received the corn ail vehicle. All dams were dlowed to ddliver
naturdly, and pups and dams were observed until day 3 post partum, when the experiment was
terminated. Body weight, clinical observations, and mortdity were recorded daily throughout
trestment and up to day 3 post partum. Mortdlity was not significantly increased in animals given
benzyl dcohal over that in the contral group. One trested mouse showing
languid behaviour, laboured bregthing, and a rough coat died, but no other deaths or dinicd sgns
were reported. Materna body weight and body-weight gain during trestment ard up to day 3 post
partum were virtudly identica for treated and control animals. All other parameters examined,
induding gestation index, average number of live pups per litter, and postnatd survivd and pup
body weight on days 0 and 3 post partum, were not sgnificantly different from the control vaues,
The authors concluded that, at the predicted LD 10, benzyl dcohol had no sgnificant effects on the
development of CD-1 mice.
NOAEL = 550 mg/kg bw per day

(York et d., 1986; JECFA, 1997).

Benzyl alcohol dissolved in didilled water was administered by gavage a a dose of 750 mg/kg bw
per day to 50 CD-1 mice on days 7-14 of gestation; evidence of copulation was considered the first
day of gegtation. A contral group of 50 animas received didilled water only. All animas were
dlowed to ddiver thelr litters and nurse their pups for three days, a which time necropses were
performed. Materna body-weight gain and mortality, mating, getation, numbers of live and deed
pups per litter, totd litter weight on days 1 and 2 post partum, litter weight change between days 1
and 3 post partum, and pup surviva on days 1 and 3 pogt partum were recorded. During the
treatment period, 18 deaths were reported, al of which were attributed to treatment; a further death
was reported on day 15 of gestation, the day after treatment was terminated. Clinica signs of
toxicity, incdluding hunched posiure, tremors, inectivity, prodration, hypothermia, ataxia, dyspnoes,
swollen or cyanotic abdomen, and piloerection, were reported in up to 20 mice during trestment.
Piloerection was dso reported in some animals up to day 3 post partum, but no other dinicd Sgns
were seen after the period of adminigtration. No differences were observed in the mating or
gestationindices, the totad number of resorptions, the mean length of gestation, or the number of

live pups per litter between treated and control groups. Materna body weight, measured on days 4
and 7 of gedtation, was not sgnificantly different from contral vaues, however, satisticaly
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ggnificant reductions were reported on day 18 of gestation (P < 0.001) and on day 3 post partum (P
<0.05). Maernd body-weight gain during days 718 of gestation was sgnificantly lower than that
of contrals (P < 0.001). Significant reductionsin pup body weight were reported, including alower
mean pup weight per litter on days 1 (P < 0.01) and 3 post partum (P < 0.001), a mean litter weight
change between day 1 and day 3 post partum (P < 0.05), and a mean pup weight change between
days 1 and 3 post partum (P < 0.001). No differencesin pup surviva were observed by day 3 post
partum. The authors concluded that benzyl dcohol may be a reproductive hazard, gpparently on the
basis of the reductions in pup body weights, an effect that was observed in conjunction with
meaternd toxicity evidenced by increased mortdity, reduced body weights, and dlinical toxicity
during the period of adminigtration. As effects were seen on the dams and fetuses at the only dose
used in thisstudy, there was no NOAEL.
LOAEL =750 mg/kg bw per day

(US Nationd Indtitute of Occupationa Safety and Hedlth, 1983; Hardin et d., 1987).

In a developmentd toxicity Sudy in rats, benzyl acetate given by gavage did not show teratogenic
effects and on the basis of fetotoxic effects aNOEL of 500 mg/kg/day could be established.
(Ishiguro et d., 1993)

Many of these studies were done by gavage (leading to grester toxicity due to the “bolus effect”). In
these studies NOEL of >= 500 mg/kg were found.

Thus, studies on reproductive and/or developmentd toxicology performed by the adminigtration of
the benzyl compounds by gavage are likely to reved changes at lower doses compared to studies
where the substances are gpplied in the dit, leading to a didtribution in the body over time,

I'n conclusion: The compounds exhibit no developmentd toxicity and aNOEL of 500 mg/kg/day
can be established for developmentd effects for this group of substances
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4 HAZARDSTO THE ENVIRONMENT

4.1  Aquatic Effects

The studies used as the basis for the following data did not dways state whether effect vaues were
based on nomind or measured concentrations. However, because of the good weater solubility, their
inggnificant volaility and low adsorption potentid, al nomina concentrations of the test

substances are expected to correspond to effective concentrations even in tests with open systems
and longer exposure durations.

Acutetoxicity to fish

Chemical Species Protocal Result Reference
Benzoic Lepomis EPA-660/375- | LCs (96 h) =44.6 mg/l UCES#11506-03-85, 1979
acid mecrochirus | 009 LCO =180 mg/l (pH
control)

Salmo EPA-660/375- | LCs (96 h) =47.3 mg/l Buzzd et d 1968

gairdneri 009 UCES#11506-03-84, 1979

Leuciscus other L Cs (48 h) =460 mg/l Juhnke & Luedemann,

idus (pH7 -8 1978
Sodium Pimephales EPA OPP 72-1 | LCso (96 h) =484 mg/l Geger et d., 1985
benzoate promelas (pH 7.4, flow -through,

measured concentrations)

Pimephales LC50 (96 h) > 100 mg/l Ewell et d 1986

promelas
Benzyl Pimephales | EPA OPP 72-1 | LCy, (96 h) =460 mg/l Mattson, V.R. et al., EPA-
acohol promelas 600 /3-76-097, PB-

262897, 1976

Leuciscus DIN 38412 Teil | LCs (48 h) =646 mg/l Knieet d., 1983

idus 15
Benzyl Specific acute LCB0 (96 h) 10 and 15 Dawson et d 1975/1977
acohal spill testing (*) | mg/l

No datafor potassum benzoate were identified, but it should be smilar to sodium benzoate.

(*) REMARK: For benzyla cohol two vauable guiddine studies gave acute toxicity vaues> 100

mgl.

Dawson et a, however reported acute toxicity vaues 10 — 15 mg/l. Their static tests however were
directed to smulate acute spill circumstances. The test substances were pipetted or poured
undiluted directly into the aguariawith fish.
So without preparing defined concentrations according to guideline. No andyticd monitoring was
done. Aeration was not used during the firgt 24 hrs thus alowing chemicasto actin an
uninterrupted state at the onset of the test period.
For environmenta relevant conditions and for derivation of a PNECagua a benzylacohol acute
toxicity (LC50 96 hrs) to fish of > 100 mg/l should therefore be used.
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Acutetoxicity to aquatic invertebrates

Chemical | Species Protocol Result Reference
Benzoic Daphnia EPA-660/3- | ECs, (48 h) =>100 UCES#11506-03-80, 1979
acd magna 75-009 mg/l (pH 8.4)
other ECx (24 h)y =500 mg/l | Bringmann, & Kuehn, 1982
(with neutralization)
other ECsis 102 mg/l Bringmann, & Kuehn, 1982
(without neutraization)
Sodium Daphnia other ECx (48 h) => 100 Ewell et d., 1986
benzoate magna mg/l
Benzyl Daphnia DIN 38412 ECso (24 h) =400 mg/l | Knieet d., 1983
acohol magna Tel 11
Daphnia other ECx (48 h) =360 mg/l | Bringmann & Kuehn, 1959
magna

No data for potassium benzoate were identified, but it should be smilar to sodium benzoae.

Acutetoxicity to aguatic plants (algae)

Chemical Species Protocol Result Reference
Benzoic Scenedesmus | other ECs (3h) = 75 mg/l Stratton & Corke, 1982
acd quadricauda
Scenedesmus cdl Inhibition startsat 1630 | Bringmann & Kuehn, 1977
quadricauda mutiplication mg/l (96 hr)
inhibitiontest; | (pH = 7)
datic
Chlordla
pyrencidosa other ECs (3 h) = 60 mg/l Stratton & Corke, 1982
Anabaena
variabilis other ECs (14d) = >10 mg/l | Stratton & Corke, 1982
Sodium Green dgee ECOSAR ECs (96 h) = 478 mg/l
benzoate
Benzyl Chlorela other ECs (3h) =95 mg/l Stratton & Corke, 1982
acohol pyrenoidosa
Haematococc | other ECs, (4 h) = 2600 mg/l Knieet d., 1983
uspluvialis
Scenedesmus | cdl I nhibition Sarts a 640 Bringmann & Kuehn 1959
quadricauda mutiplication mg/l (96 h)
inhibition test

Remark: The studies are no guiddine studies, but despite this shortcoming they indicate amoderate
to low acute toxicity. The Scenedesmus study of Stratton and Cork was not used because the
endpoint is about the inhibition of the photasynthesis and not growth (rate). The blue green dgee
were left out because they are not directly used for the effect assessment for the aquetic

0
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environment and the endpoint was inhibition of the photosynthesis and not growth (rate). No deta
for potassum benzoate were identified, but it should be smilar to sodium benzoate.

Acutetoxicity to micro-organisms (bacteria)

Chemical | Species Protocol Result Reference
Berzoic activated dudge | OECD 209 ECs (3 h) > 1000 mg/l Kleckaet a., 1985
acid (respiration (pH 7.5)
inhibition)
Photobacterium | Static ECs (30 min) = 16.85 Kaiser, 1987
phosphoreum mg/I
Pseudomonas Static Inhibition starts at 480 mg/l Cicad 2000
putida (16 h) (pH neutral)
Sodium Achromobacter | other: ddtic ECs (24 h) = > 3000 mg/| Nikkilae, 1955
benzoae liquefaciens
Micrococcus other: gtatic ECs (24 h)= >500 mg/I Nikkilae, 1955
flavus
Benzyl Escherichia coli | cdl EGC, (48 h) = 1000 mg/I Bringmann & Kuhn,
acohol multiplication 1959
inhibition test
Pseudomonas cdl ECu0 (16-18 h) = 658 mg/l Knieet d., 1983
putida multiplication
inhibition test

No datafor potassum benzoate were identified, but it should be Smilar to sodium benzoate.

I n conclusion:

From the data (fish, daphnia, agae, bacteria) it is obvious that neutraization of the pH greetly
reduces (up to one order of magnitude) the acute toxicity of benzoic acid. Thisis aso supported by
the lower toxicity doserved with the sodium benzoate. Under environmenta relevant conditions
therefore the acute toxicity of benzoic acid, sodium benzoate and potassum benzoate for dl four
trophic levesis > 100 mg/l.

Under environmenta relevant conditions the acute toxicity of benzyldcohal for fish, dgphniaand
bacteriais> 100mg/l. For dgae an acute EC 50 3hrs of 95 mg/l

Therefore it can be concduded that under environmenta rdevant conditions, benzoic acid and its
sdts have very low acute toxicity, whereas berzylacohol haslow to moderate acute toxicity

4.2 Terrestrial Effects
There were no available sudies on terredtrid organisms.

IPCS CICAD 26 (2000) concluded for benzoic acid and sodium benzoate: No information on toxic
effects of benzoic acid and sodium benzoate on plants, earthworms or other terrestid organisms or
on ecosystems were identified. Only antimicrobia properties were identified preventing bacterid or
fungd growth. Based on these data they conclude alow toxicity potentia of benzoic acid and
sodium benzoate in the terrestria environment.
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5. CONCLUSIONSAND RECOMMENDATIONS

51 Conclusions

Benzyld cohol, benzoic acid and its sodium and potassium sdt can be considered asasingle
category regarding human hedlth, asthey are dl rapidly metabolised and excreted viaa common
pathway within 24hrs.

Systemic toxic effects of Smilar nature (e.g liver, kidney) were observed. However, with benzoic
acid and its sdts a higher doses than with benzyld cohol. For environmenta effects the categary is
less clear, however dl are readily biodegradable, non-bicaccumulative and acute toxicity vaues are
smilar.

For human hedlth dl exposure routes are possible, despite benzoic acid and its sdts being solids
and benzyldoohol being aliquid. For wor kers expasure will mainly be by inhdation and by skin,
wheress for consumers it will mainly be by ord and derma route.

Human Health:

The compounds exhibit low acute toxicity asfor the ord and dermd route. The LD50 vaues are >
2000 mg/kg bw except for benzyld cohol which needsto be consdered as harmful by ord routein
view of an orad LD50 of 1610 mg/kg bw. The 4 hrsinhaation exposure of benzylacohol or
benzoic acid a 4 and 12 mg/| as aerosol/dust respectively gave no mortdity, showing low acute
toxicity by inhalation for these compounds.

Benzoic acid and benzyl dcohal are dightly irritating to the skin, while sodium benzoate was not
skinirritating. No data are avalable for potassum benzoate but it is dso expected not to be skin
irrtating. Benzoic acid and benzyl dcohal areirritating to the eye and sodium benzoate was only
dightly irritating to the eye. No data are available for potassum benzoate but it is expected aso to
be only dightly irritating to the eye.

The available sudies for benzoic acid gave no indication for a sengitizing effect in animas,

however occasondly very low positive reactions were recorded with humans (dermatol ogica
patients) in patch tests. The same occurs for sodium benzoate. It has been suggested that the very
low pogitive reections are a non-immunologic contact urticaria. Benzyl acohol gave postive and
negétive resultsin animas. Benzyl dcohol aso demongrated amaximum incidence of sengtization
of only 1% in human patch testing. Over severd decades no sensitization with these compounds has
been seen among workers.

For benzoic acid repesated dose ord toxicity studies give a NOAEL of 800 mg/kg/day. For the sdts
vaues > 1000 mg/kg/day are obtained. At higher dosesincreased mortdlity, reduced weight gain,
liver and kidney effects were observed.

For benzyl dcohal the long-term studies indicate a NOAEL > 400 mg/kg bw/d for ratsand > 200
mg/kg bw/d for mice. At higher doses effects on bodyweights, lesonsin the brains, thymus,
skeletd muscle and kidney were observed. It should be taken into account that adminitration in
these studies was by gavage route, at which saturation of metabolic pathways s likely to occur.

It can be concluded that benzoic acid and its salts exhibit very low repeated dose toxicity.
Benzyldcohol exhibitslow repeated dosetoxicity.

All' chemicds showed no mutagenic activity in in vitro Ames tests. Various results were obtained
with other in vitro genotoxicity assays.
Sodium benzoate and benzyl acohol showed no genatoxicty in vivo.

2 UNEP PUBLICATIONS



OECD SIDS BENZOATES

While some mixed and/or equivocd in vitro chromasomal/chromatid responses have been
observed, no genotoxicity was observed in the in vivo cytogenetic, micronucleus, or other assays.
Theweight of the evidence of the in vitro and in vivo genotoxicity data indicates that these
chemicals are not mutagenic or clastogenic. They aso are not carcinogenic in long-term
carcinogenicity studies. In addition data from in-vivo genotoxicity sudies on benzyl acetate and
benza dehyde (JECFA report, 1997) support the non-genctoxicity of benzyldcohol and benzoic
acid anditssdts.

Carcinogencity studies (2year) with sodium benzoate and benzyl dcohol showed no evidence of
carcinogenic activity.

In a 4-generation study with benzoic acid no effects on reproduction were seen (NOAEL 3 750
mg/kg). No compound related effects on reproductive organs (grass and histopatology examination)
could be found in the (sub) chronic Sudies in rats and mice with benzyl acetate, benzyl dcohal,
benza dehyde, sodium kenzoate and supports a non-reprotoxic potentia of these compounds. In
addition, data from reprotoxicity studies on benzyl acetate (NOAEL >2000 mg/kg bw/d; rats and
mice) and benza dehyde (tested only up to 5 mg/kg bw; rats) support the non-reprotoxicity of

benzyl dcohol and benzoic acid and its sdts.

In rats for sodium benzoate dosed via food during the entire getation developmentd effects

occurred only in the presence of marked maternd toxicity (reduced food intake and decreased body
weight) (NOAEL = 1400 mg/kg bw ).. For hamster (NOEL : 300 mg/kg bw), rabbit (NOEL :250
mg/kg bw) and mice (CD-1 mice, NOEL : 175 mg/kg bw) no higher doses (dl by gavage) were
tested and no maternd toxicity was observed For benzyl dcohol: NOAEL = 550 mg/kg bw

(gavage; CD-1 mice). LOAEL = 750 mg/kg bw (gavage mice). In this sudy materna toxicity was
observed eg. increased mortdity, reduced body weight and dinica toxicology. Benzyl acetate:
NOEL = 500 mg/kg bw (gavage rats). No maternd toxicity was observed.

Environment:

From the data (fish, daphnia, agae, bacteria) it is obvious that neutrdization of the pH greetly
reduces (up to one order of magnitude) the acute toxicity of benzoic acid. Thisis aso supported by
the lower toxicity observed with sodium benzoate. Under environmenta relevant conditions
therefore the acute toxicity of benzoic acid, sodium benzoate and potassum benzoate for dl four
trophic levdsis > 100 mg/l.

Under environmenta relevant conditions the acute toxicity of benzylacohal for fish, dgphniaand
bacteriais> 100mg/l. For dgee an acute EC 50 3hrs of 95 mg/l is reported.

Therefore it can be concluded thet under environmenta relevant conditions benzoic acid and its
sdts have very low acute toxicity, whereas benzylacohol has low to moderate acute toxicity.

Exposure:

Worldwide production capacity of benzoic acid is estimated at 700 kt per year. The mgor outlet
(75%) for benzoic acid is as achemica intermediate in the production of phenol, which inturnis
mainly usad to produce caprolactam. The next largest outlet is as a feedstock for sodium benzoate
(10%) and chemicd synthess of pladticizers (5%).

Worldwide production capecity of sodium benzoate is estimated a 100 kt per year. The mgor
outlet for sodium benzoate is as preservative in food and beverages (60%). Second most important
market is cooling liquids (10%). The main function of sodium benzoate in mogt applicationsis as
preservetive.
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Worldwide production capecity of potassumbenzoate is estimated a 7 kt per year. Itisused asa
preservative in nona coholic beverages.

Worldwide production capacity of benzyl dcohol is estimated at 50 kt. Mgor use for
benzyldcohal is as curing agent in epoxy coatings (30%), where it becomes chemicaly bound after
reaction. Other important uses include the use as a solvent in low concentrations in waterborne
coatings (10%) and use in paint strippers (10%) and chemicd intermediate for synthesis for benzyl
edersthat are used in the flavor and fragrance industry (10%). Theusein paint Srippersis limited
to usesin indudtrial settings.

Benzyldcohal, benzoic acid and its sodium and potassum sdt are dso used in pharmaceuticas,
cosmetics and/or food. Consumer exposure in these pecific gpplications are controlled by the fact
that for dl these applications specific regulatory frameworks (regiond and/or nationa) with
authorization/approva procedures and specific advisory bodies exist (among others US FDA, WHO
JECFA, EU SCF, etc), with on regular basis reevaluation of gpprovas, hazardous properties and
factua exposuresinclusive. According to information from products registers uses that are not
specificaly regulated includes uses of the substancesin different kinds of products eg. paints,
varnishes solvents, deaning and washing agents, photochemicas and antifreeze agents.

Benzoic acid isawhite solid, with solubility in water of 2.9 g/l and with avapor pressure of 0.0011
hPa at 20 °C. The octanol/water partition coefficient was measured to 1.88; the Henry' s law
constant = 0.0046-0.022 Patm*/mol; and the pKa = 4.2.

Sodium benzoate and potassum benzoate are white solids, with solubility in weter of 556 g/l and
with avgpor pressure of <0.0011 hPaa 20 °C. The octanol/water partition coefficient were
measured to —2.269.

Benzyl dcohal isacolorlessliquid, with solubility in water of 40 g/l and with avapor pressure of
0.13 hPaat 20 °C. The octanol/water partition coefficient was measured to 1.1.

The digtribution modeling according to Mackay Leve 111 indicates soil and water to be the favored
compartments for the chemicals. None are expected to hydrolyze. All are classified as readily

biodegradable. None has bicaccumulative potential.

5.2 Recommendations

Severd of thetoxicologica studies on benzyl dcohol and benzoic acid and its sdlts were carried out
some years ago and do not dways fulfill for 100% present-day guidelines. However, well-known
research groups and/or test |aboratories ran the studies according to scientific standards and or
accepted protocols at that time. They did appear to be acceptable studies for evauation.

Also, dl were peer-reviewed and published in high quality scientific literature. Most of them have
been reviewed and accepted by other foralike FDA, JECFA, and I|PCS as acceptable studies.

In addition, there is good congstency in the individud data for a substance in the group as well as
between members of the group (benzyl acetate and benzaldehyde datainclusve). Therefore, taken
asawhale, the available sudies give arobust database for hazard assessment and hazard evauation
of these compounds and further studies are not indicated. The JECFA Committee (1997) concluded
that the data reviewed for compounds in this group were sufficient to demondrate lack of
teratogenic, reproductive or carcinogenic potentia. Consequently, the Committee concluded that
further studies were not required.

Taking into account the rapid biodegradability, the low bicaccumulation potentid, the low to
moderate toxicity to most aguatic species, and the rapid metabolism of these substances, these
substances will pose aminimd risk to the aguatic environment.
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Taking into account the rgpid metabolism and excretion, the nontbioaccumulation, the low toxicity
after acute and repesated exposures, the non-reprotoxicity, the non-genotoxicity and the non-
carcinogenicity, the low irritating and non- to very low sengitizing properties of these substances, as
well as the controlled (industrid settings) and /or regulated (pharma, cosmetics and /or faod) uses,
these substances will pose aminimal risk to humans (workers and consumers).

Therefore these substances have low priority for further work.
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1. GENERAL INFORMATION DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

lUCLIDData Set

Exi sting Chem cal I D: 65-85-0

CAS No. 65- 85-0

El NECS Nane benzoic acid

EC No. 200-618-2

TSCA Nane Benzoic acid

Mol ecul ar For nmul a C7HeO2

Producer Rel ated Part
Company: Bayer Corporation
Creati on date: 21- OCT- 1999

Subst ance Rel ated Part
Company: Bayer Corporation
Creation date: 21- OCT- 1999

Meno: Bayer Corporation

Printing date: 14- FEB- 2002

Revi si on dat e:
Date of |ast Update: 14- FEB- 2002

Nunber of Pages: 82

Chapter (profile): Chapter: 1, 2, 3, 4, 5, 6, 7, 8, 10

Reliability (profile): Reliability: without reliability, 1, 2,
3, 4

Fl ags (profile):
Fl ags: wi t hout flag, confidential, non
confidential, WGK(DE), TA-Luft (DE),
Mat erial Safety Dataset, Risk Assessment,
Directive 67/548/ EEC, SI DS
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1. GENERAL INFORMATION DATE: 14-FEB.-2002

SUBSTANCES ID: 65-850

1.0.1 Applicant and Conpany | nformation

Type: | ead organi sation
Name: American Chemi stry Council (formerly Chem cal
Manuf act urers Associ ati on, HPV Benzoates Panel

Street: 1300 Wl son Boul evard
Town: 22209 Arlington, VA
Country: United States

14- AUG 2001

Type: cooperati ng conpany
Nane: ATOFI NA Chemi cal s, Inc.
Country: Uni ted States

14AUG- 2001

Type: cooperating conpany
Nanme: Bayer Corporation
Country: United States

14- AUG 2001

Type: cooperati ng conpany
Name: DSM Speci al Products
Country: Net her | ands

13- DEC 2000

Type: cooperating conpany
Nanme: Noveon, Inc.

Country: United States

14- AUG 2001

Type: cooperati ng conpany
Name: Vel si col Chem cal Corporation
Country: United States

21- MAY- 2001

Type: | ead organi sation

Name: American Chem stry Council, Benzoates Panel
16- JAN- 2001

1.0.2 Location of Production Site, Inporter or Fornul ator

1.0.3 ldentity of Recipients

1.0.4 Details on Category/ Tenpl ate
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1. GENERAL INFORMATION DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

1.1.0 Substance lIdentification
1.1.1 General Substance | nformation

1.1.2 Spectra

1.2 Synonyns and Tradenanes

1.3 Inpurities

1.4 Additives

1.5 Total Quantity

1.6.1 Labelling
1.6.2 Classification

1. 6.3 Packagi ng

1.7 Use Pattern
1.7.1 Detailed Use Pattern

1.7.2 Methods of Manufacture

1.8 Regul atory Measures

1.8.1 Cccupational Exposure Limt Values
1.8.2 Acceptabl e Residues Levels

1.8.3 Water Pollution

1.8.4 Major Accident Hazards

1.8.5 Air Pollution

1.8.6 Listings e.g. Chem cal Inventories
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1. GENERAL INFORMATION DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

1.9.1 Degradation/ Transformation Products

1.9.2 Conponents

1.10 Source of Exposure

1.11 Additional Remarks

1.12 Last Literature Search

Type of Search: I nt ernal and Exter nal
Dat e of Search: 07- SEP-1999

Remar k: Only HPV endpoi nts: TOXLI NE data base and

i nternal studies.
14- AUG 2001

1.13 Reviews
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2. PHYSICO-CHEMICAL DATA

DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

2.1 Melting Point

Val ue:

Met hod:

Test substance:
Reliability:

Fl ag:

14- AUG 2001

Val ue:

15-JAN- 2001

Val ue:

15- JAN- 2001

2.2 Boiling Point

Val ue:

Met hod:

Test substance:
Reliability:
Fl ag:

14- AUG 2001
Val ue:
Reliability:
15-JAN- 2001
Val ue:
15-JAN- 2001
2.3 Density
Type:

Val ue:

Met hod:

= 122.4 degree C

ot her: neasured
other TS: benzoic acid; purity not noted

(2) valid with restrictions
Dat a from Handbook or collection of data
Critical study for SIDS endpoi nt

(1) (2)
= 122 degree C
(3)
= 121.7 degree C
(4)

= 249.2 degree C at 1013 hPa

ot her: neasured
other TS: benzoic acid; purity not noted

(2) valid with restrictions
Dat a from Handbook or coll ecti on of data
Critical study for SIDS endpoi nt

(1) (5
= 250 degree C at 1013 hPa
(2) valid with restrictions
(2)
= 249 degree C at 1013 hPa
(4)

density
= 1.2659 at 15 degree C

ot her:
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2. PHYSICO-CHEMICAL DATA DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

Reliability: (2) valid with restrictions
Dat a from Handbookor collection of data
Fl ag: Critical study for SIDS endpoi nt
14- AUG 2001 (1)
Type: density
Val ue: = 1.321 g/cn? at 20 degree C
15- JAN- 2001 (6)

2.3.1 Granul onetry

2.4 Vapour Pressure

Val ue: = .0011 hPa at 20 degree C

Met hod: ot her (neasured): Handbook Val ue

Reliability: (2) valid with restrictions

Dat a from Handbook or collection of data

Fl ag: Critical study for SIDS endpoint

14- AUG 2001 (7)
Val ue: = .0053 hPa at 20 degree C

Fl ag: Critical study for SIDS endpoint

15- JAN- 2001 (8)

2.5 Partition Coefficient

| og Pow. = 1.88
Met hod: ot her (nmeasured): centrifugal distribution
chr omat ogr aphy
Year: 1988
Reliability: (2) valid with restrictions

Meets generally accepted scientific nethod and
is described in sufficient detali

Fl ag: Critical study for SIDS endpoint
14- AUG 2001 (9)
| og Pow: =1.9
Met hod: ot her (cal culated): CLOGP-3.63 (1991)
Year . 1991
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2. PHYSICO-CHEMICAL DATA DATE: 14-FEB.-2002
SUBSTANCES ID: 65-850
Reliability: (2) valid with restrictions
Accepted cal cul ati on net hod
Fl ag: Critical study for SIDS endpoint
26- JAN 2001 (10)
| og Pow: = 1.93
Met hod: ot her (nmeasured): genmessen, Schuettel nethode,
spektral phot ometri scheKonzentrati onsbesti mmung
15- JAN- 2001 (11)
| og Pow: 1.81 - 1.88
Met hod: ot her (nmeasured): genmessen, Schuett el nethode,
spektral phot onetri scheKonzentrati onsbesti mmung
14- AUG 2001 (12)

2.6.1 Solubility i

Solubility in:
Val ue:

Met hod:
Test substance:

Met hod:
Remar k:
Resul t:
Reliability:
Fl ag:

14- FEB- 2002

Solubility in:
Val ue:

Renmar k:
14- FEB- 2002

n different nmedi a

Wt er
= 2.931 g/l at 20 degree C

other: simlar to OECD Guideline 105
other TS: Research grade benzoic acid (Merck)

According to Pal, A, Miity, S. K., & Lahiri,
S.C. J. Indian Chem Soc. (1983) 60:475.

pH- Val ue: no data

2.45 g/l at 15 degree C (0.0210 nol/I| at 288K)
2.93 g/l at 20 degree C (0.0240 nmol /Il at 293K)
3.47 g/l at 25 degree C (0.0284 nol /I at 298K)
(2) wvalid with restrictions

Meets generally accepted scientific standards,
Wel | docunmented and acceptable for assessnent
Critical study for SIDS endpoint

(13)
Wat er
= 2.91 g/l at 20 degree C
pH val ue: no data

(14)

2.6.2 Surface Tension

2.7 Flash Poi nt

Val ue:

= 121 degree C
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2. PHYSICO-CHEMICAL DATA DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

Met hod: other: no data
Remar k: ni cht angegeben
15-JAN- 2001 (2)

2.8 Auto Flammability

Val ue: = 574 degree C at 1013 hPa
Met hod: ot her
Year: 1990
GLP: no
15- JAN- 2001 (15)

2.9 Flammability

Remar k: Not applicabl e.
14- AUG 2001

2.10 Expl osive Properties

Remar k: Dust expl osi ons possible. LEL 0.95 % and UEL
8.2 %
14- AUG 2001

2.11 Oxidizing Properties

Remar k: Not applicable.
14- AUG 2001

2.12 Dissoci ati on Const ant

2.13 Viscosity

2.14 Additional Remarks

Remar k: Henry- constant (Pa * nB/ nol):
0.0046 - 0.022 (calculated as quotient of
vapour pressure and water solubility at 20
degree O

Fl ag: Critical study for SIDS endpoint

14- AUG 2001
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BENZOATES

2. PHYSICO-CHEMICAL DATA

DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

Remar k:

Fl ag:

14- AUG 2001
Remar k:

Fl ag:
14- AUG 2001

Renmar k:
14- AUG 2001

Renmar k:

14- AUG 2001

Rermar k:
14- AUG 2001

Renmar k:
14- AUG 2001

Di ssoci ati on-constant (25 degree C): pka =
4.1951
Critical study for SIDS endpoi nt

(16)

Di ssoci ati on-constant (20 degree C): pKa =
4.21
Critical study for SIDS endpoi nt

(17)

Di ssoci ation-constant pKa (25 degree C): 3.99-
4. 205 (various nethods; summarized val ues)
(18)

Begin of sublimation at ca. 100 degree C.

At ca. 150 degree C formation of anhydride, at
ca. 370 degree C decarboxyl ati on.

Vol atile with steam

(2)

pH value: 3,1 at 1 g/l water(roontenperature)
(19)

pH- val ue: 2.8(saturated solution, 25 degree C)

(2)
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3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 14-FEB -2002
SUBSTANCES |D: 65-85-0

3.1.1 Phot odegradati on

Type: ot her: mneralization in aqueous Ti Q2
Li ght source: ot her: 20W NEC bl ackl i ght bl ue fl ourescent tube
Li ght spect.: <= 350 nm
Conc. of subst.: 50 ng/l at 40 degree C
| NDI RECT PHOTOLYSI S
Sensitizer: ot her: aqueous Ti Q2
Conc. of sens.: 40 ng/l
Degr adat i on: 90 % after 140 m nute(s)
Met hod: ot her neasured): mi neralization in aqueous Ti Q2
Year : 1990
GLP: no data
Test substance: other TS: benzoic acid, purity not noted
Remar k: Phot ochem cal dissociation of benzoic acid by

Irradiation with UV light if fixed on solid
carriers:-90 % m neralization in aqueous
Ti O2- suspension after 2-3 h of irradiation
with sunlight on 1 n2 water
surface(concentration 50 ng/l related to test
subst ance)
Thi s endpoi nt has been studied several tines
by several ot her investigators/groups and al
support the result of the study nentioned
above.

Reliability: (2) valid with restrictions
Meets generally accepted scientific standards,
Wel |l docunmented and acceptable for assessnent

Fl ag: Critical study for SIDS endpoi nt
14- FEB- 2002 (20)
Type: ot her: cal cul ated
Li ght source: Sun |ight
Conc. of subst.: at 25 degree C
| NDI RECT PHOTOLYSI S
Sensitizer: OH

Conc. of sens.: 1560000 nol ecul e/ cn®
Rate constant: ca. .000000000001242 cn?/(mol ecul e * sec)

Degr adat i on: 50 % after 8.6 day(s)

Met hod: ot her (cal cul ated): AOPWnNn version 1.89
Year : 1999

Test subst ance: other TS: nol ecul ar structure
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3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 14-FEB -2002
SUBSTANCES |D: 65-85-0

Reliability: (2) valid with restrictions
Accepted cal cul ati on net hod
Fl ag: Critical study for SIDS endpoint
14- AUG 2001 (21)
Remar k: UV- Spectrum | anbda max (nn:

227.5 (Methanol; I g epsilon: 4.27)
222 (Methanol /KOH;, | g epsilon: 4.07)
15- JAN- 2001 (22)

Remar k: phot ochem cal di ssociation of benzoic acid by
W-irradiation if fixed on solid carriers
(Sid2):-10.2 % mneralization after 17 h
irradiation with light(lanmbda > 290 nm (no data
concerning concentration)

15- JAN-2001 (23)

Remar k: phot ochem cal di ssociation of benzoic acid by
Irradiation with UV Ilight if fixed on solid
carriers:- 67 % mneralization in aqueous ZnO-
suspensi on after 24 h of irradiation with
sunlight (concentration 100-200 ny/l

related to DOC)
15- JAN-2001 (24)

Remar k: Formation of a small amount of phot ochem cal
aerosols after irradiation of some cristalls
of benzoic acid with a deuteriumlanp (180 <
lamda < 400 nm) in a |aboratory reactor.

15- JAN- 2001 (25)

3.1.2 Stability in Water

Resul t: Based on structure and organic chem stry rules
(e.g. bonding in organic nol ecules, activation
energy, reactivity,transformations, addition,
substitution, elimnation) no hydrolysis will
occur at pH ranges 4 - 11.

26- JAN- 2001

3.1.3 Stability in Soil

Renmar k: Not avail abl e.
14- AUG 2001
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3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 14-FEB -2002
SUBSTANCES |D: 65-85-0

3.2.1 Monitoring Data (Environment)

Remar k:

14- AUG 2001

Not avai |l abl e.

3.2.2 Field Studies

3.3.1 Transport between Environnmental Conpartmnents

Type: adsorption

Medi a: wat er - soi

Met hod: ot her: see bel ow

Met hod: 14C- | abel ed benzoic acid (767VMBg mml - 1) of
radi ochem cal purity greater than 98.5% was
prepared in 0.01 Mcalciumnitrate in
concentrations of 0.01, 0.1, 1.0, 10 ng/l.

The solutions were added to three types of
aut ocl aved, dry soils (2 g) and allowed to
equi l i brate on a mechani cal shaker for 72 hrs
at 6C.

The soil types were sandy till, clayey till,
and nmelt water sand.

The suspension was allowed to settle and the
supernatant liquid tested for 14C activity.
Adsor pti on const ants were determn ned.

Resul t: No adsorption was observed for benzoic acid in
nelt water sand and clayey till; very | ow
adsor pti on was observed in sandy till (K=0.23).

Reliability: (2) valid with restrictions
Meets generally accepted scientific standards,
wel | docunmented and acceptable for assessnent

Fl ag: Critical study for SIDS endpoint

14- AUG 2001 (26)

Type: fugacity nodel level |1

Medi a: other: air - water - soil - sedinment

Met hod: ot her: EPIW n Mdeling Program

Remar k: Model i ng was perforned using equal rel eases
(10,000 kg/hr) and equal distribution to al
conmpart nments.
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BENZOATES

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 14-FEB -2002

SUBSTANCES |D: 65-85-0

Resul t: Di stribution Hal f -Life Em ssi ons Fugacity
(percent) (hr) (kg/ hr) (atm
Air 0.911 207 1000 2.3 e-011
Wat er 34.8 360 1000 6.11e-013
Soi | 64. 2 360 1000 1.22e-011
Sedi ment 0. 093 1. 44e+003 0 4.73e-013

Persi stence Tinme: 421 hr
Reacti on Tine: 516 hr

Advection Tine: 2.28e+003 hr

Percent Reacted: 81.5
Per cent Advected
Reliability: (2) valid with restrictions
Accepted cal cul ati on met hod

Fl ag: Critical study for SIDS endpoint

14- FEB- 2002 (21)
3.3.2 Distribution

3.4 Mode of Degradation in Actual Use

Remar k: Benzoic acid is readily biodegradable, and in

production and use in chem cal

i ndustry it is

bi odegraded in a waste water treatnment plant.
In many species, benzoic acid is rapidly
absorbed, conjugated with glycine and excreted

as hi ppuric acid.
23- OCT- 1995

3.5 Bi odegradati on

Type: aer obi c
I nocul unm activated sludge, industrial, non-adapted
Concentration: 1000 ng/l related to COD (Chem cal Oxygen
Demand)
508 ng/l related to Test substance
Degr adat i on: > 90 % after 2 day(s)
Met hod: CECD Guide-line 302 B "Inherent

bi odegradability: Modified
Zahn-Wel | ens Test"

Year : 1981
GLP: no data
Test substance: other TS:. reagent grade benzoic acid
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3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 14-FEB -2002
SUBSTANCES |D: 65-85-0

Reliability:

Fl ag:
14- FEB- 2002

Type:

| nocul un
Concentrati on:
Contact tine:
Degr adat i on:

Met hod:
GLP:

Test substance:

Met hod:

Rermar k:

Test condition:

Reliability:
Fl ag:
14- AUG 2001
Type:

(1) valid without restriction
Gui del i ne study
Critical study for SIDS endpoi nt
(27)

anaer obi c

anaer obi ¢ sl udge

73 ng/l related to Test substance
28 day(s)

96 - 100 % after 7 day(s)

ot her: see bel ow

no data

other TS: commercial grade benzoic acid,
purity > 95%

A 10% anaer obi ¢ sl udge i nocul um was
transferred to 160 mM serum bottl es previously
anended with 50 ppm Carbon (related to test
substance) using strict anaerobic techniques.

Met hane production fromtest bottles vs.
controls nmonitored weekly for 4 weeks or unti
net production occurred.

At that tinme, the bottles were amended again
with the same substrate and net hane production
nmonitored to confirmthe observation

Al l data were obtained fromduplicate bottl es.
Met hane was neasured using a flame ionization
detector on a Perkin-El mer Model 900 GC

equi pped with a 3-m Tenax-G C. columm

96 % mi neralisation (CH4-Production) in 1 week
with sludge from Jackson, M waste-treatnment

pl ant 100 % m neralisation (CH4-Production) in
2 weeks with sludge from Adrian, M waste-
treatnment plan

The test bottles were incubated at 35 degree C
in the dark.

Substrates were kept under an atnosphere of
90% N2 and 10% H2

(2) valid with restrictions
Meets generally accepted scientific standards,
wel | docunmented and acceptable for assessnent
Critical study for SIDS endpoi nt

(28)

anaer obi ¢
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OECD SIDS

BENZOATES

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 14-FEB -2002
SUBSTANCES |D: 65-85-0

Concentrati on:

Contact tine:
Degr adati on:

Met hod:
GLP:

Test substance:

Met hod:

Resul t :

Test condition:

Reliability:

Fl ag:

14- AUG 2001
Type:

| nocul um
Degr adat i on:

Test substance:

Met hod:

50 pg/l related to DOC (Di ssol ved Organic
Car bon)

2 nmonth

> 75 %after 2 nonth

ot her: see bel ow
no data
other TS: benzoic acid, purity not noted

Sl udge sanples collected fromprimary and
Secondary anaerobic digesters were diluted to
10% and i ncubat ed anaerobically with 50 ug
Carbon per mM (related to test substance).
Al'l conmpounds were tested in triplicate. Gas
producti on was neasured by gas chromatography
and by a pressure transducer. Bi odegradation
was determ ned by net increase in gas pressure
in bottles amended with test chem cals over
non- anmended control s.
Degradation is expressed as percentage of
Theoretical Methane production based on the
stoichi ometry of degradation.
The test bottles were incubated at 35 degree C
in the dark.
Substrates were kept under atnospheres of 10%
CO2 and 90% N2.
(2) valid with restrictions
Meets generally accepted scientific standards,
Wel | docunmented and acceptable for assessnent
Critical study for SIDS endpoint

(29)
aer obi c
activated sludge, industrial
86.9 % after 5 day(s)

ot her TS: benzoic acid-1-14C (0. 026nmC/ ng)
obt ai ned from NewkEngl and Nucl ear Cor porati on,
Bost on, Massachusetts.

Radi o-respironmetric study using radio-|abel ed
chem cal s by activated sludge and in a conpl ex
phot ogr aphi ¢ processing effluent using
acclimated industrial sludge.

Concentration of test substance was 0.1 or
0.2m of radioactive substrate(27,000-400, 000
dpm . Sanples were incubated in the dark at
anmbi ent tenperature.
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BENZOATES

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 14-FEB -2002
SUBSTANCES |D: 65-85-0

Resul t:

30-JAN- 2001

| nocul um

Concentration:

Degr adat i on:

Met hod:

Remar k:

14- FEB- 2002

| nocul um

Concentration:

Met hod:
Rermar k:
phase

14- FEB- 2002

| nocul um

Concentrati on:

Degr adati on:
Met hod:

Renmar k:

15-JAN- 2001

| nocul um

Concentrati on:

Met hod:

Rermar k:

14CO2 recovery w thout effluent = 68.2% after
5 days 14CQO2 recovery in presence of effluent
= 86.9% after 5 days

(30)

activated sludge, donestic
10 nmg/| related to Test substance
74 % after 5 day(s)

other: BOD test; 20 degree C, pH 7.0; mnim
medi um

Degradation after 20 d: 78 %
t 1/2 for TOC. 1 d
BOD: 2 d
no | ag phase
(31)

activated sludge, non-adapted
100 ng/l related to Test substance

ot her: Respironeter, 20 degree C, pH 7
Degradation after 65-80 h: 61-69 % 5-20 h |ag
(32)
activated sludge, donmestic
500 mg/ | related to Test substance
after 6 day(s)
ot her: WArburg-Respironeter, 20 degree C
Measured O2-consunption (graphically
det erm ned; consi dering endogenous
respiration): ca. 525-750 nmg/l
= ca. 1050-1500 ng O2/ g substance (ThOD 1967
ng O2/ g substance)
(33)

activated sludge, non-adapted
500 mg/| related to Test substance

ot her: WArburg-Respironeter; 20 degree C

Measured O2-consunption (graphically determ ned;
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BENZOATES

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 14-FEB -2002
SUBSTANCES |D: 65-85-0

15-JAN- 2001

| nocul um

Concentrati on:

Degr adati on:
Met hod:
Remar k:
14- FEB- 2002

| nocul um

Concentrati on:

Degr adat i on:

Met hod:

Remar k:
14- FEB- 2002

| nocul um

Concentrati on:

Degr adat i on:

Met hod:

Renar k:
15-JAN- 2001

| nocul um

Concentration:

Degr adati on:

Consi deri ng endogenous respiration): after 1 d
ca. 410 nmg/l = ca. 820 ng O2/ g substance (ThOD
1967 nmy O2/ g substance).

Benzoic acid had an initial toxic effect on
two of three sanples of activated sludge from
di fferent comrunal purification plants, after
24 hours degradation started in these sanples,
t 0o.

(34)

activated sludge, adapted

200 nmg/ | related to COD (Chem cal Oxygen
Demand)

99 % after 5 day(s)

ot her: aerobic degradation, 20 degree C

Concentration related to 101.7 nmg substance/ |

20 days adaption, degradation 88.5 ng COD/ g.h
(35)

activated sludge, donestic
16 ng/l related to Test substance
100 % after 1 day(s)

ot her: aerobic degradation, static, 30 degree
C pH 7.3

Subst ance specific analysis
(36)

activated sludge, domestic
.059 mg/| related to Test substance
99.5 % after 7 day(s)

ot her: aerobic degradation; 29 degree C
nmeasur ement of radioactivity(Cl4 | abelled at
t he carboxygroup) (CO2-formtion)

Test with trace concentrations
(37)

activated sludge, industrial
150 my/|l related to Test substance
86 % after 1 day(s)
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3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 14-FEB -2002
SUBSTANCES |D: 65-85-0

Met hod:

Remar k:
15- JAN- 2001

| nocul um

Concentrati on:

Degr adat i on:

Met hod:

Renar k:

14- FEB- 2002

| nocul um

Concentration:

Degr adati on:

Met hod:

Renmar k:
14- FEB- 2002

| nocul um

Concentration:

Degr adat i on:

Met hod:

Renmar k:
14- FEB- 2002

| nocul um

Concentration:

ot her: aerobic degradation; sem -continuous;
25- 30 degree C, pH 7; paraneter: TOC

1 day acclimtion
(38)

activated sludge, donestic, adapted

1000 ng/l related to COD (Chem cal Oxygen
Demand)

97 % after .2 day(s)

ot her: aerobic degradation; static; test
temperature 30 degree C; pH 7.2

Concentration equivalent to 508 ng substance/l
20 days adaptation with glucose as additiona
C-source

(39)

ot her bacteria: obligatory anaerobic species
fromsludge of the first purification step
300 mg/| related to Test substance

91 % after 18 day(s)

ot her: anaerobi c degradati on, enrichnent
culture; 35 degree C, paraneter: gas
production

8 days | ag phase
Degradation after 18 d: 91 + 7.8 %
(40)

ot her bacteria: anaerobic sludge, donmestic
50 ng/l related to Test substance
after 21 day(s)

ot her: anaerobi c degradation, static, 35
degree C, adding of test substance in solid
form paraneter: gas production

Degradation: 110.5 %
(41)

ot her bacteria: anaerobic sludge, donestic,
washed
50 ng/l related to Test substance
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BENZOATES

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 14-FEB -2002
SUBSTANCES |D: 65-85-0

Degr adat i on:

Met hod:

15-JAN-2001

| nocul um

Concentration:

Degr adat i on:

Met hod:

15-JAN-2001

| nocul un

Concentrati on:

Degr adat i on:
Met hod:
15- JAN- 2001

| nocul um

Concentration:

Degr adati on:

Met hod:

15-JAN- 2001

3.6 BOD5, COD or

Met hod:
Year :
Met hod:
Remar k:

14- AUG 2001

89.5 % after 35 day(s)

ot her: anaerobic degradation, static, 35
degree C, adding of test substance in solid
form paraneter: gas production

(41)

ot her bacteria: anaerobic | aboratory sl udge,
adapt ed

24 mg/l related to Test substance

86 - 93 % after 23 day(s)

ot her: anaerobi c degradation, static,
par aneter:gas production, 37degree C

(42)
ot her bacteria: activated sl udge,
donesti c/industrial sewage
.8 mg/l related to Test substance
> 71.5 % after 5 day(s)
other: closed bottle-test
(19)

activated sludge, donestic
700 ng/ | related to Test substance
76 % after 5 day(s)

other: respironetric determ nation of BOD; 20
degree C

(43)

BOD5/ COD Rati o

BOD5/ COD ratio is 0.72, indicating readily
bi odegr adati on.
(15)
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OECD SIDS BENZOATES

3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 14-FEB -2002
SUBSTANCES |D: 65-85-0

3.7 Bioaccunul ati on

BCF: 3.16
Met hod: ot her: BCF Program (v2.13)

Year: 1999
Test substance: other TS: nolecular structure
Resul t: Esti mated Log BCF = 0.500 (BCF = 3.162)
Reliability: (2) valid with restrictions

Accepted cal cul ati on net hod

Fl ag: Critical study for SIDS endpoint
14- AUG 2001 (21)
Remar k: Based on the log P and the fact that many

speci es absorb benzoic acid rapidly and
rapidly netabolize it to hippuric acid that is
excreted in urine, no bioaccurmulation is
i ndi cat ed.

15-JAN- 2001

3.8 Additional Remarks

Remar k: Soi |l sorption coefficient Kd at 50 ug/l
Loany sand : 0.4 mdepth: 1.92
Sand : 18.9 mdepth: 0.62

23- OCT- 1995 (44)

Remar k: Bi omagni fication factors (nodell ecosystem
(0.01-0.1 ppm radiol abelled):
Ganbusia affinis (mosquito fish) 21
Daphni a magna 1772
Cedogoni um cardi acum (green al gae) 102
Cul ex qui nqui fasciatus (m dge, |arvae) 138
Physa (snail) 2786

Duration of test: 48 h

Fi shes were added after 24 h; no
differentiati on between bi oaccunul ati on
and magni fication.
There is no evidence whether a plateau was
achi eved; the depuration rate i s unknown.

23- OCT- 1995 (45)
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3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 14-FEB -2002
SUBSTANCES |D: 65-85-0

Renar k: Bi oconcentrati on factor:

Sel enastrum capri cornutum (green algae) 7.6
23- OCT- 1995 (46)
Remar k: Bi oconcentrati on factors:

Leuci scus idus (golden orfe)< 10(fresh weight) (3 d)
Chl orella fusca (green al gae)< 10(fresh weight) (1 d)
activated sl udge 1300 (dry weight) (5 d)
There is no evidence whether a pl ateau was achi eved;
t he depuration rate i s unknown.
23- OCT- 1995 (23)

Remar k: Bi oconcentration factor (cal cul ated):
Oncor hynchus nyki ss (rainbow trout, nuscle) 14

23- OCT- 1995 (47)

Remar k: Degradation in soil:

Half life in soil: 35 d

(Determ nation of mneralization by

radi oactive | abelling)

(I oanmy sand/sand, independent of depth 3-18 m
23- OCT- 1995 (44)

Remar k: Degradation in soil:
I nocul um soil mnicroorganisns ("septic tank
tile fields")
Met hod: anaerobi ¢ degradation, static;
paraneter: 14 CQOZ;
20 degree C
Concentration: 1 ng/kg related to soi
Half life: 18.2 h
23- OCT- 1995 (48)

Remar k: Degradation in sea water
| nocul um sea water
Met hod: Determ nation of BQOD

Concentration: 2 ng/l related to test

subst ance

Degradation after 5 d: 74.9 %

No further information about test conditions
14- AUG 2001 (49)

Remar k: Degradati on in sea water
I nocul um sea water (New York, USA)
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3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 14-FEB -2002

SUBSTANCES |D: 65-85-0

14- AUG 2001

Renmar k:

23- OCT- 1995

Remar k:

subst ance

23- OCT- 1995

Remar k:

23- OCT- 1995

Renmar k:

Met hod: aerobic degradation, static; 29 degree
C, nmeasurenent of radioactivity of the 14C-
| abel | ed substance(at carboxyl group)
Concentration: 0.059 ng/l related to test
subst ance
Degradation after 7 d: 98.7 %
Determ nation with trace concentrations

(50)

Degradation in marine ecosystens:
Benzoi ¢ acid can be degraded by different
mari ne yeasts (9 of 12 tested species:
Saccharonyces rosei, S. italicus,
S. chevaliero, Cryptococcus |laurentii,
C. luteolus, C neoformans, Rhodotorul us
rubra, R glutinis, Hansenul aanonmal a). No
i nformati on about test conditions.

(50)

Elim nation in rainwater:

| nocul um rai nwat er

Met hode: aerobi c degradation; 22 degree C
Concentration: 0.001 ng/l related to test

Degradation after 7 d: 22-40 %
Degradation after 45 d: 100 %
(51)

| nocul um Basi sche Parabraunerde (ueber

p- Hydr oxybenzoesaeure isoliertes | nokulum

Met hod: aerobi c degradation, static, room

tenperature

Concentration: 20 ng test substance/ kg soi

Degradation after 3 d: 40 %

Degradation after 7 d: 44 %

Degradation after 70 d: 63 %

related to the release of labelled CO2 in %

applied radioactivity (labelled benzene ring)
(52)

I nocul um soil mcroorgani snms (|l oany sand)

Met hod: aerobi c degradation, static, 30 degree
C pH=17.3

Concentration: 16 ng/l related to test

subst ance

Degradation after 1 d: 100 %

subst ance specific analysis
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3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 14-FEB -2002
SUBSTANCES ID: 65-850

23- OCT- 1995 (36)
Remar k: I noculum soil mcroorganisnms (sandy soil in

18.3 m depth)

Met hod: aerobic degradation, static,

24 degree C

Concentration: 0.05 ng/kg related to test

subst ance

Degradation after 15 d: 40 %

Half life: 35 d (graphically determ ned)
14- AUG 2001 (44)
Remar k: | nocul um soil mcroorgani sns (|l oam

Met hod: aerobic degradation, static,

25 degree C

Concentration: 25 ng/l related to test

subst ance

Degradation after 1 d: 100 %

The cl eavage of the benzene ring was detected

by UV adsorption.
14- AUG 2001 (53)
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4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

AQUATI C ORGANI SMS

4.1 Acute/Prolonged Toxicity to Fish

Type: static

Speci es: Lepomi s macrochirus (Fish, fresh water)

Exposure period: 96 hour(s)

Uni t: ng/ | Anal ytical nonitoring: no

NOEC: 10

LC50: 44.6

Met hod: ot her: Test conducted according to EPA-660/ 3-
75- 009 except that replicate concentrations
were not used.

Year: 1975
GLP: no data

Test substance: other TS: technical grade benzoic acid

Remar k: Hi gher LC50s were seen with other species.

Resul t: 24 hr LC50 = >56.0 ng/l; 48 hr LC50 = 46.0
mg/l; 72 hr LC50
= 46.0 ng/ |

Test condition: Purified, deionized ater reconstituted to Ph
of 7.49, total hardness of 44 ng/l CaCO3,
total alkalinity of 31 ng/l CaCG3.

Reliability: (2) valid with restrictions
Gui deline study with acceptable restrictions

Fl ag: Critical study for SIDS endpoint

14- FEB- 2002 (54)

Type: static

Speci es: Sal no gairdneri (Fish, estuary, fresh water)

Exposure period: 96 hour(s)

Uni t: ng/ | Anal ytical nonitoring: no

NOEC: 10

LC50: 47. 3

Year: 1979
GLP: no data

Test substance: other TS: technical grade benzoic acid

Met hod: Test conducted according to EPA- 660/ 3-75-009
except that replicate concentrations were not
used.

Resul t: 24 hr LC50 = 47.3 ng/l; 48 hr LC50 = 47.3
mg/l; 72 hr LC50 = 47.3 ny/|
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4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

Test condition:

Rel i ability:

Fl ag:
14- AUG 2001

Type:
Speci es:

Exposure peri od:

Unit:
LCO:
LC50:
LC100:

Met hod:
Year :
GLP:
Test subst ance:
Rermar k:

Reliability:

Fl ag:
14- AUG 2001

Type:
Speci es:

Exposure peri od:

Unit:
LCO:

Met hod:

15- JAN- 2001
Speci es:
Unit:

LC100:

Met hod:

Purified, deionized water
of 7.44, total hardness of 36 ng/l
total alkalinity of 27 ng/l CaCGC3.
(2) valid with restrictions Guideline study
with acceptable restrictions

Critical study for SIDS endpoi nt

reconstituted to pH
CaCaQs3,

(55)

static

Leuci scus i dus
48 hour (s)

ng/ | Anal yti cal
400

460

600

(Fish, fresh water)

noni tori ng: no data

other: Fish test acc. to Deutsche
Ei nhei tsverfahren zur
Wasser -, Abwasser - und Schl ammunt er suchung L15
1976
no data
other TS: benzoic acid, purity not noted
pH 7 - 8
(2) wvalid with restrictions
Meets generally accepted scientific standards,

wel | docunmented and acceptable for assessnent
Critical study for SIDS endpoi nt
(56)
static
Lepomi s macrochirus (Fish, fresh water)
96 hour (s)
ng/ | Anal ytical nonitoring:
180
ot her: aerated; 19.5-20.5 degree C, pH control
(31)
Carassius auratus (Fish, fresh water)
ng/ | Anal ytical nonitoring:
200
ot her: no data
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4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

Renar k:
15-JAN- 2001

Speci es:
Exposure peri od:
Unit:

LC100:

Met hod:

15-JAN-2001

exposure period: 7-96 h

(57)
Lepomis humlis (Fish, fresh water)
1 hour(s)

mg/ | Anal ytical nonitoring:
550 - 570

other: no data

(57)

4.2 Acute Toxicity to Aquatic Invertebrates

Speci es:
Exposure peri od:
Unit:

ECO:

EC50:

EC100:

Met hod:

Year :

GLP:
Test substance:

Renmar k:

Reliability:

Fl ag:
14- AUG 2001

Type:

Speci es:
Exposure peri od:
Unit:

NCEC.:

EC50:

Daphni a magna (Crustacea)

24 hour (s)

ng/ | Anal ytical nmonitoring: no data
260

500

1000

other: I mmobilization test at 20 degree C;, pH
8.0

1982

no data

ot her TS:. benzoic acid, purity not noted

standardi zed cul ture
wi t hout neutralization ECO 77 nmy/ |

EC50 : 102 ng/ |

EC100: 136 mg/|
(2) wvalid with restrictions
Meets generally accepted scientific standards,
wel | documented and acceptable for assessnent
Critical study for SIDS endpoint

(58)

static

Daphni a magna (Crustacea)

48 hour (s)

ng/ | Anal ytical nonitoring: no
100

> 100
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4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

Met hod:

Year :

GLP:
Test substance:

Test condition:

Reliability:

Fl ag:
14- FEB- 2002

Speci es:

Exposure peri od:

Uni t:
ECO:
EC50:

Met hod:

Renmar k:
06-JUN- 2001

Speci es:

Exposure peri od:

Uni t:
EC50:

Met hod:

15-JAN- 2001

ot her: EPA-660/3-75-009

1979

no data

other TS: technical grade benzoic acid

The wat er was vigorously aerated and
determ ned by analysis to have pH of 8. 45,
total hardness of 250 ng/l CaCO3,

total alkalinity of 141 mg/l CaCGC3.

(2) valid with restrictions

Gui del i ne study

4.3 Toxicity to Agquatic Plants e.g. Al gae

Speci es:
Endpoi nt :

Exposure peri od:

Unit:
EC50:

Met hod:

Critical study for SIDS endpoi nt
(59)

Daphni a magna (Crustacea)

24 hour (s)

ng/ | Anal ytical nonitoring:
540

1540

ot her: I mobilization test
(neutralization); 20-22 degree C

pH 7.6 - 7.7

wi | d popul ation

(60)

Daphni a magna (Crustacea)

24 hour (s)

ng/ | Anal ytical nonitoring:
300

other: Immbilization test acc. to Bringmann &

Kuehn
(61)

Scenedesnus quadri cauda (Al gae)

other: Inhibition of photosynthesis

3 hour (s)

ng/ | Anal ytical nonitoring: no data
75

ot her: see bel ow
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4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

Year :
GLP:
Test substance:

Met hod:

Test condition:
Reliability:

Fl ag:

14- FEB- 2002

Speci es:

Exposure peri od:

Uni t:
TGK :

Met hod:

Reliability:

Fl ag:
14- AUG 2001

Speci es:
Endpoi nt :

Exposure peri od:

Uni t:

1982

no data

ot her TS: >95% pure, purchased from Aldrich
Chem cal Co. M | waukee, W sconsin, USA

Phot osynt hesi s was assayed by follow ng the
upt ake of (14C) Q2 from NaH(14C) O2.

Plastic culture flasks contained 9.9m cel
suspension (containing 1.0 E+5 algalcells/m),
0.1m radioisotope, and 0.1m of test
chem cal. The flasks were incubated for 3
hours and photosynthetic activity assayed.
Five replicates of five concentrations,
ranging fromO to 100 ng/m , were used.

Per cent inhibition was cal culated relative to
phot osynthetic activity in the controls. EC50
val ues were determ ned by probit (Finney DJ.

1971. Probit Analysis, 3rd ed).

Anal yses for significant differences (p=0.05)

were perfornmed using Dunnett's test (W ner
BJ.1971. Stat. Prin. in Exp. Design, 2nd ed).
20 degree C;, 12 h light/dark-cycle; |ight

intensity 7000 | ux
(2) valid with restrictions
Meets generally accepted scientific standards,

Wel | docunmented and acceptable for assessnment
Critical study for SIDS endpoi nt

(62)
Scenedesnus quadri cauda (Al gae)
8 day(s)
mg/ | Anal ytical nonitoring:
1630
other: static, inhibition of cel

mul tiplication; 27 degree C, pH 7

(2) valid with restrictions
Meets generally accepted scientific standards,

Wel | docunented and acceptable for assessnent
Critical study for SIDS endpoi nt

(63)
Scenedesnus quadri cauda (Al gae)
gromh rate
14 day(s)
mg/ | Anal ytical nonitoring:

83
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DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

EC50:

Test substance:

Met hod:

Test condition:
Reliability:

Fl ag:

14- AUG 2001

Speci es:
Endpoi nt :

Exposure peri od:

Uni t:
EC50:

Met hod:

Year :

GLP:
Test substance:

> 10
ot her TS: >95% pure, purchased from Aldrich
Chem cal Co. M | waukee, W sconsin, USA

Growt h was assessed by neasuring the
absorbance of cultures with tinme using a
Bausch and Lonb Spectronic 20
spectrophot onet er.

The wavel engt h enpl oyed (420 nm was
det erm ned by the nethod of Sorokin C.
Handbook of Phycol ogi cal Met hods).

Si dearm fl asks contai ning 94.9m of nedi um and
0.1 m of test chem cal were inoculated with 5
m of an active culture (containing 6.5 E+4
cyanobacterial and 1.0 E+5 algal cells per m)
and i ncubated for 12 - 14 days.

Five replicates of five concentrations of test
chem cal, ranging fromO to 10 ng/m, were
used. Optical densities of treated

cultures were determ ned daily and per cent

i nhi bition was calcul ated relative to the
controls.

Gowth rates were determ ned by Sorokin C
(1973) and EC50 val ues were determ ned by
probit (Finney DJ. 1971. Probit Analysis, 3'
ed) .

20 degree C, 12 h light/dark-cycle;
intensity 7000 | ux

(2) valid with restrictions

Meets generally accepted scientific standards,
wel | docunmented and acceptable for assessnent
Critical study for SIDS endpoi nt

(1973.

li ght

(62)

Chl orell a pyrenoi dosa (Al gae)
other: inhibition of photosynthesis
3 hour (s)

mg/ |
60

Anal ytical nonitoring: no data

ot her: see bel ow
1982

no data
ot her TS:

Chem ca

>95% pure, purchased from Aldrich
Co. M| waukee, W sconsin, USA
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4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

Met hod:

Test condition:
Reliability:

Fl ag:

14- AUG 2001

Speci es:
Endpoi nt:

Exposure peri od:

Unit:
EC50:

Test substance:

Met hod:

Phot osynt hesi s was assayed by follow ng the
upt ake of (14C)O2 from NaH(14C) Q2.

Plastic culture flasks contained 9.9m

cell suspension (containing 1.0 E+5 al gal
cells/m), 0.1m radioisotope, and 0.1m of
test chemcal. The flasks were incubated for
3 hours and photosynthetic activity assayed.
Five replicates of five concentrations,
ranging fromO to 100 ng/m, were used.

Per cent inhibition was cal culated relative to
phot osynthetic activity in the controls. EC50
val ues were determ ned by probit (Finney DJ.
1971. Probit Analysis, 3rd ed).

Anal yses for significant differences (p=0.05)
were performed using Dunnett's test (Wner BJ.
1971. Stat. Prin. in Exp. Design, 2nd ed).

20 degree C, 12 h light/dark-cycle; 1ight
intensity 7000 | ux

(2) valid with restrictions

Meets generally accepted scientific standards,
Wel | docunented and acceptable for assessnent
Critical study for SIDS endpoint

(62)
Chlorell a pyrenoi dosa (Al gae)
gromh rate
14 day(s)
ng/ | Anal yti cal nonitoring:
> 10

other TS: >95% pure, purchased from Aldrich
Chem cal Co. M | waukee, W sconsin, USA

Growth was assessed by nmeasuring the
absorbance of cultures with tinme using a
Bausch and Lonmb Spectronic 20
spectrophot onet er.

The wavel ength enpl oyed(420 nm wasdet erm ned
by the method of Sorokin C. (1973. Handbook of
Phycol ogi cal Met hods).

Si dearm fl asks contai ning 94.9nm of nmedi um and
0.1 m of test chem cal were inoculated with 5
m of an active culture (containing 6.5 E+4
cyanobacterial and 1.0 E+5 algal cells per m)
and i ncubated for 12 - 14 days.
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BENZOATES

4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

Test condition:

Reliability:
Fl ag:
14- AUG 2001

Speci es:
Endpoi nt:

Exposure peri od:

Unit:
EC50:

Met hod:

GLP:
Test subst ance:

Met hod:

Five replicates of five concentrations of test
chem cal, ranging fromO to 10 ng/m, were
used. Optical densities of treated cultures
were determ ned daily and per cent inhibition
was cal cul ated relative to the controls.
Gowth rates were determ ned by Sorokin C
(1973) and EC50 val ues were determ ned by
probit (Finney DJ.1971. Probit Analysis, 3¢
ed).

20 degree C, 12 h light/dark-cycle;
intensity 7000 | ux

(2) valid with restrictions

Meets generally accepted scientific standards,

li ght

wel | docunented and acceptabl e for assessnent
Critical study for SIDS endpoint

(62)
Anabaena variabilis (Al gae)
gromh rate
14 day(s)
ng/ | Anal ytical nonitoring: no data
> 10
ot her: see bel ow
no data
other TS: >95% pure, purchased from Al drich
Chem cal Co. M I waukee, W sconsin, USA

Growmt h was assessed by nmeasuring th absorbance
of cultures with time using a Bausch and Lonb
Spectronic 20 spectrophotoneter.

The wavel ength enpl oyed (420nm was determ ned
by the method of Sorokin C. (1973. Handbook
of Phycol ogi cal Met hods).

Si dearm fl asks containing 94.9m of medi um and
0.1 m of test chem cal were inoculated with 5
m of an active culture (containing 6.5 E+4
cyanobacterial and 1.0 E+5 algal cells

per m ) and incubated for 12 - 14 days.

Five replicates of five concentrations of test
chem cal, ranging fromO to 10 mg/m, were
used. Optical densities of treated cultures
were determ ned daily and per cent inhibition
was cal cul ated relative to the controls.
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4. ECOTOXICITY DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

Gowh rates were determ ned by Sorokin C
(1973) and EC50 val ues were determ ned by probit
(Finney DJ. 1971. Probit Analysis, 39 ed).
Test condition: 20 degree C;, 12 h light/dark-cycle; |ight
intensity 7000 | ux
Reliability: (2) valid with restrictions
Meets generally accepted scientific standards,
Wel | docunmented and acceptable for assessnent

Fl ag: Critical study for SIDS endpoint

14- AUG 2001 (62)
Speci es: Anabaena cylindrica (Al gae)

Endpoi nt : other: inhibition of photosynthesis

Exposure period: 3 hour(s)

Unit: ng/ | Anal ytical nonitoring:
EC50: 60

Test substance: ot her TS: >95% pure, purchased from Al drich

Chenmi cal Co. M | waukee, W sconsin, USA

Met hod: Phot osynt hesi s was assayed by follow ng the
upt ake of (14C)O2 from NaH(14C) Q2.
Plastic culture flasks contained 9.9mn
cell suspension (containing 1.0 E+5 al ga
cells/m), 0.1m radioisotope, and 0.1m of
test chem cal. The flasks were incubated for
3 hours and photosynthetic activity assayed.
Five replicates of five concentrations,
ranging fromO to 100 ng/m, were used.
Per cent inhibition was cal culated relative to
phot osynthetic activity in the controls. EC50
val ues were determ ned by probit (Finney DJ.
1971. Probit Analysis, 3rd ed).
Anal yses for significant differences
(p=0.05) were perforned using Dunnett's test
(Wner BJ.1971. Stat. Prin. in Exp. Design,
2nd ed).

Test condition: 20 degree C; 12 h light/dark-cycle; 1ight
intensity 7000 | ux

Reliability: (2) valid with restrictions
23- MAY- 2001 (62)
Speci es: M crocystis aerugi nosa (Al gae, blue,

cyanobact eri a)
Exposure period: 8 day(s)
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4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

Uni t:
TGK :

Met hod:

15-JAN-2001

Speci es:

Endpoi nt:
Exposur e peri od:
Uni t:

EC50:

Test subst ance:

Met hod:

Test condition:

Reliability:
13- DEGC 2000

Speci es:
Endpoi nt :
Exposure peri od:
Unit:

nmg/ | Anal ytical nonitoring:
55

other: inhibition of cell multiplication at 27

degree C, pH 7

(64)

Anabaena i naequalis (Al gae)

gromh rate

14 day(s)

ng/ | Anal ytical nonitoring:
9

other TS: >95% pure, purchased from Al drich
Chem cal Co. M | waukee, W sconsin, USA

Growth was assessed by measuring the
absorbance of cultures with tinme using a
Bausch and Lonb Spectronic 20

spectrophot oneter.

The wavel ength enpl oyed (600 nm was

determ ned by the nethod of Sorokin C. (1973.
Handbook of Phycol ogi cal Methods).

Si dearm fl asks containing 94.9m of medium and
0.1 m of test chem cal were inoculated with 5
m of an active culture (containing 6.5 E+4
cyanobacterial and 1.0 E+5 algal cells per nml)
and i ncubated for 12 - 14 days.

Five replicates of five concentrations of test
chemcal, ranging fromO to 10 ng/m, were
used. Optical densities of treated cultures were
determ ned daily and per cent inhibition was
calcul ated relative to the controls.

Gowth rates were determ ned by Sorokin C
(1973) and EC50 val ues were determ ned by
probit (Finney DJ. 1971. Probit Analysis,

3rd ed).

20 degree C; 12 h light/dark-cycle; light
intensity 7000 | ux

(2) valid with restrictions

(62)
Anabaena cylindrica (Al gae)
gromh rate
14 day(s)
ng/ | Anal ytical nonitoring:
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4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

EC50:

Test substance:

Met hod:

> 10
ot her TS: >95% pure, purchased from Aldrich
Cheni cal Co. M| waukee, W sconsin, USA

Growt h was assessed by neasuring the
absorbance of cultures with tinme using a
Bausch and Lomb Spectronic 20
spectrophotoneter. The wavel ength enpl oyed
(600 nm was determ ned by the nethod of
Sorokin C. (1973. Handbook of

Phycol ogi cal Met hods) .

Si dearm fl asks containing 94.9m of nedi um and
0.1 m of test chemcal were inoculated with 5 ni
of an active culture (containing 6.5 E+4
cyanobacterial and 1.0 E+5 algal cells per m)
and incubated for 12 - 14 days. Five replicates
of five concentrations of test chem cal, ranging
fromO to 10 ng/m, were used. Optical densities
of treated cultures were determ ned daily and per
cent inhibition was calculated relative to the
controls. Gowh rates were determ ned by
Sorokin C (1973) and EC50 val ues were determ ned

by probit (Finney DJ. 1971. Probit Analysis,
3rd ed).
Test condition: 20 degree C; 12 h light/dark-cycle; |ight
intensity 7000 | ux
Reliability: (2) valid with restrictions
06- SEP- 2000 (62)
Speci es: Anabaena i naequalis (Al gae)
Endpoi nt : other: Inhibition of photosynthesis
Exposure period: 3 hour(s)
Uni t: ng/ | Anal ytical nonitoring:
EC50: 5
Test subst ance: other TS: >95% pure, purchased from Al drich
Chem cal Co. M | waukee, W sconsin, USA
Met hod: Phot osynt hesi s was assayed by follow ng the
upt ake of (14C) 2 from NaH(14C) Q2.
Plastic culture flasks contained 9.9m
cell suspension (containing 1.0 E+5 al gal
cells/m), 0.1m radioisotope, and 0.1m of
test chem cal. The flasks were incubated for
3 hours and photosynthetic activity assayed.
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DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

Test condition:

Reliability:
14- AUG 2001

Speci es:
Endpoi nt :

Exposure peri od:

Uni t:
EC50:
Met hod:

Test subst ance:

Met hod:

Test condition:

Reliability:

Five replicates of five concentrations,ranging
fromO to 100 ng/m, were used.

Per cent inhibition was calcul ated relative to
phot osynthetic activity in the controls. EC50
val ues were determ ned by probit (Finney DJ.
1971. Probit Analysis, 3rd ed).

Anal yses for significant differences (p=0.05)
were performed using Dunnett's test (Wner BJ.
1971. Stat. Prin. in Exp. Design, 2nd ed).

20 degree C, 12 h light/dark-cycle; 1ight
intensity 7000 | ux

(2) wvalid with restrictions

(62)
Anabaena variabilis (Al gae)
other: Inhibition of photosynthesis
3 hour (s)
ng/ | Anal ytical nonitoring:
55

ot her: inhibition of photosynthesis;

20 degree C, 12 h light/dark-cycle; I|ight
intensity 7000 | ux

other TS: >95% pure, purchased from Aldrich
Cheni cal Co. M | waukee, W sconsin, USA

Phot osynt hesi s was assayed by follow ng the
upt ake of (14C) 2 from NaH(14C) Q2.

Plastic culture flasks contained 9.9m

cell suspension (containing 1.0 E+5 al gal

cells/m), 0.1m radioisotope, and 0.1m of

test chem cal. The flasks were

i ncubated for 3 hours and photosynthetic

activity assayed.

Five replicates of five concentrations,

ranging fromO to 100 ng/m, were used.

Per cent inhibition was cal culated relative to

phot osynthetic activity in the controls. EC50

val ues were determ ned by probit (Finney DJ.

1971. Probit Analysis, 3rd ed).

Anal yses for significant differences (p=0.05)

were perfornmed using Dunnett's test (Wner BJ.

1971. Stat. Prin. in Exp. Design, 2nd ed).

20 degree C, 12 h light/dark-cycle; |ight
intensity 7000 | ux

(2) valid with restrictions
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4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

14- AUG 2001 (62)
4.4 Toxicity to Mcroorganisnms e.g. Bacteria
Speci es: activated sl udge
Exposure period: 3 hour(s)
Unit: mg/ | Anal ytical nonitoring:
EC50: > 1000
Met hod: CECD Gui de-line 209 "Activated Sl udge,
Respiration Inhibition Test"
Year: 1984
Test substance: other TS: benzoic acid; purity not noted
Remar k: pH 7,5
Reliability: (1) valid without restriction
Gui del i ne study
Fl ag: Critical study for SIDS endpoint
14- AUG 2001 (62)
Speci es: Phot obact eri um phosphoreum (Bacteri a)
Exposure period: 30 mnute(s)
Unit: ng/ | Anal ytical nonitoring:
EC50: 16. 85
Met hod: other: static at 15 degree C, M crotox-Test
Test substance: other TS: benzoic acid; purity not noted
Reliability: (2) valid with restrictions
Meets generally accepted scientific standards,
wel | docunmented and acceptable for assessnent
Fl ag: Critical study for SIDS endpoi nt
14- AUG 2001 (66)
Speci es: Pseudononas putida (Bacteria)
Exposure period: 16 hour(s)
Unit: ng/ | Anal yti cal nonitoring:
T 480
Met hod: other: static; 25 degree C, pH 7
Test substance: other TS: benzoic acid; purity not noted
Reliability: (2) valid with restrictions
Meets generally accepted scientific standards,
Wel | docunented and acceptable for assessnent
Fl ag: Critical study for SIDS endpoint
76 UNEP PUBLICATIONS



OECD SIDS

BENZOATES

4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

14- AUG 2001

Speci es:

Exposure peri od:

Unit:
ECO:

Met hod:

14- AUG 2001

Speci es:

Exposure period:

Uni t:
EC10:

Met hod:

14- AUG 2001

Speci es:

Exposure peri od:

Uni t:
Tl m ;

Met hod:

14- AUG 2001

4.5 Chronic Toxici

4.5.1 Chronic Toxi

Rermar k:
14- AUG 2001

4.5.2 Chronic Toxi

Remar k:
14- AUG 2001

(63)
Pseudonmonas fl uorescens (Bacteria)
24 hour (s)
ng/ | Anal yti cal nonitoring:
1000
ot her: Bestimung der bi ol ogi schen

Schadwi r kung t oxi scher Abwaesser gegen

Bakterien. DEV, L 8 (1968) nodifiziert
(19)
ot her bacteria: Pseudononas Stanm Berlin
1 hour (s)
ng/ | Anal ytical nonitoring:
50
ot her: Oxygen consunption test acc. to Robra,
GW\F- Wasser / Abwasser 117, 80-86 (1976)

(61)
ot her bacteria: popul ation of mcroorgani sns
from comnmunal sewage
24 hour (s)
ng/ | Anal ytical nonitoring:
500
other: static, inhibition of cel

mul tiplication; 37 degree C, pH 6.9

(31)

ty to Aquatic Organi sns
city to Fish

No data avail abl e.

city to Aquatic Invertebrates

No data avail abl e.
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4. ECOTOXICITY DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

TERRESTRI AL ORGANI SMS

4.6.1 Toxicity to Sedi nent Dwelling Organisnms
4.6.2 Toxicity to Terrestrial Plants

Rermar k: No data avail abl e.
14- AUG 2001

4.6.3 Toxicity to Soil Dwelling Organisns

Remar k: No data avail abl e.
14- AUG 2001

4.6.4 Toxicity to other Non-Mamm Terrestrial Species

Rermar k: No data avail abl e.
14- AUG 2001

4.7 Biological Effects Monitoring

Rermar k: No data avail abl e.
14- AUG 2001

4.8 Biotransformati on and Ki netics

Rermar k: No data avail abl e.
14- AUG 2001

4.9 Additional Renmarks

Remar k: Toxicity to protozoa:
TT (Chil ononas paramaeciunm): 48 h EC5 356 ng/|
(cell multiplication) pH 6,9

23- OCT- 1995 (67)

Remar k: Toxicity to protozoa:
Ent osi phon sulcatum 72 h EC5: 218 ng/|
(cell multiplication)
23- OCT- 1995 (68)

Remar k: Toxicity to protozoa:

Uronema parduczi 20 h TT: 31 nmg/l, pH 6.9
(cell multiplication)
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DATE: 14-FEB.-2002
SUBSTANCES |D: 65-85-0

23- OCT- 1995 (69)
Remar k: Toxicity to yeast:6 w MC (pH 3.5; 25 degree C
adapt ed non-adapted
-Saccharonmyces cerevisiae St 1297 170 ng/ | 100 ny/ |
-Kluveronyces fragilis 173 125
- Kl oeckera apicul ata 188 125
-Hansenul a anomal a 223 140
- Candi da crusei 440 300
-Saccharomycodes | udwi gi i 650 300
- Schi zosaccharonyces ponbe 567 325
-Zygosaccharonmyces bailii 1250 600
23- OCT- 1995 (70)
Remar k: Toxicity to fungi:
Fusari um oxyspor um
Test concentration: 610 ng/|
Growth inhibition at
pH 4.0 : 83.5 %
pH 4.8 : 74.6 %
pH 5.6 : 57.9 %
pH 6.4 : 39.5 %
pH 7.2 : 23.7 %
23- OCT- 1995 (72)
Remar k: Antim crobial effects (pH 6):
m ni mal mn crobi zi de m ni mal i nhi b.
Conc. (MVO) conc. (MCQ
(serial dilution
test)
-Aspergillus niger 1000 nyg/ | 500- 1000 ng/ |
- Candi da al bi cans 1200 500- 1000
-Escherichia coli 160 100- 200
-Kl ebsi el l a pneunoni ae 160 100- 200
-Penicillium notatum 1000 500- 1000
- Pseudononas aerugi nosa 160 200- 500
- Pseudononas cepaci a 160
- Pseudononas fl uorescens 160 200- 500
- St aphyl ococcus aureus 20 50-100
23- OCT- 1995 (72)
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5. TOXICITY

DATE: 14-FEB.-2002
SUBSTANCES ID: 65-85-0

5.0 Toxi coki neti cs,

Met abol i sm and Di stri bution

5.1 Acute Toxicity

5.1.1 Acute Oral

Type:
Speci es:
Sex:

No. of Aninmals:

Vehi cl e:
Val ue:

Met hod:

GLP:

Test subst ance:

Met hod:

Resul t :

Toxicity

LD50
rat
mal e/ f emal e
50
other: corn oil
2565 ny/ kg bw
Directive 84/449/EEC, B.1 "Acute toxicity
(oral)™
no data

ot her TS: grade benzoic acid

t echni cal
25 male and 25 female Spartan rats wei ghi ng 200
to 250 granms were used for this study.
The test conpound was suspended in corn oil and
adm ni stered orally at the foll owi ng dosage
| evel s: 500, 1250, 1984, 3150, and 5000 ny/kg.
Five rats of each sex were used at each dosage
| evel .
Vol umes of 10 ml/kg bw were adm ni stered at al
dosage | evel s.
All rats were observed for nortality continuously
during the first 4 hours after dosing, at 24
hours and once daily thereafter for a total of 14
days. Body wei ghts were recorded initially and
at 14 days.
Al surviving rats, nmales and fenal es, exhibited
normal body wei ght gains during the 14 day
observation period. The acute oral LD50 of
benzoic acid in male albino rats was cal cul ated
to be 2742 ng/ kg (2279- 3299 ny/ kg) .
The acute oral LD50 of benzoic acid in femle
al bino rats was cal cul ated to be 2360 ng/ kg
(2042- 2726 ny/ kg) .
A conbi ned acute oral LD50 for benzoic acid in
mal e and fermale al bino rats was cal cul ated to be
2565 nmg/ kg (2292-2870 ng/ kg) .
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5 TOXICITY DATE: 14-FEB.-2002
SUBSTANCES ID: 65-850
LD50 cal cul ati ons were done according to WR
Thonpson. 1947.Bact. Rev. 11:115-145.
Dose | evel (ng/kg) Mortality
500 0/5
1250 0/5
1984 0/5
3150 4/ 5
5000 5/5
Reliability: (1) wvalid without restriction
Gui del i ne study
Fl ag: Critical study for SIDS endpoint
14- FEB- 2002 (73)
Type: LD50
Speci es: nouse
Sex: mal e/ f emal e
No. of Aninmals: 60
Vehi cl e: ot her: Tween 80 (1.5%
Val ue: 2250 mgy/ kg bw
Met hod: EPA OPPTS 870. 1100
Year: 1979
GLP: no data
Test substance: other TS: Commercial G ade benzoic acid
(Vel sicol |ot #52829055)
Reliability: (1) wvalid without restriction
Gui del i ne study
Fl ag: Critical study for SIDS endpoint
14- FEB- 2002 (74)
Type: LD50
Speci es: r at
Val ue: = 1700 nmg/ kg bw
26- JAN-2001 (75)
Type: LD50
Speci es: r at
Val ue: = 3040 nmgy/ kg bw
26- JAN 2001 (4)
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5 TOXICITY DATE: 14-FEB.-2002
SUBSTANCES ID: 65-850

Type: LD50

Speci es: rat

Val ue: = 2530 ng/ kg bw

26- JAN 2001 (76)

Type: LD50

Speci es: nmouse

Val ue: = 1940 nmg/ kg bw

26- JAN- 2001 (77)

Type: LD50

Speci es: nouse

Val ue: = 2370 mg/ kg bw

26- JAN- 2001 (78)

5.1.2 Acute Inhalation Toxicity

Type:
Speci es:
Sex:

No. of Ani mal s:

Exposure time:
Val ue:

Met hod:
Year :
GLP:

Test subst ance:

Met hod:

Resul t:

LC50

rat

mal e/ f ennal e
10

4 hour (s)

> 12.2 mg/ |

EPA OTS 798. 1150

1974

no data

other TS: technical grade benzoic acid

Ten rats (4 units of 2 or 3 rats/unit to prevent
piling) were placed in a sealed 59.1 liter glass
chamber and exposed to a dynam c at npbsphere

containing the dust of the test material.

A Wight Dust Feeder controlled addition of

The test substance; airflow regul ated by a

flowreter. The rats were observed conti nuously
during the 4-hour exposure, and for a period
of 14 days follow ng exposure.

All of the rats survived the 4-hour exposure
and the 14-day observation peri od.

Signs during the exposure period included
occasi onal increased notor activity and slight
erythema. At the conclusion of exposure, 1 rat
exhi bi ted salivation.
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5 TOXICITY DATE: 14-FEB.-2002
SUBSTANCES ID: 65-850
At 24 hours and through the 14-day observation
period, all rats appeared nornmal and exhibited
normal body wei ght gains.
Reliability: (1) valid without restriction
Gui del i ne study
Fl ag: Critical study for SIDS endpoint
14- FEB- 2002 (73)
Type: LC50
Speci es: rat
Exposure tinme: 1 hour (s)
Val ue: > . 026 ng/ |

Remar k:

15-JAN- 2001

5.1.3 Acute Dernal

Type:
Speci es:
Sex:

No. of Aninals:

Vehi cl e:
Val ue:

Met hod:
Year :
GLP:

Test subst ance:

Met hod:

Reliability:

Fl ag:
14- FEB- 2002

Type:

exposure to vapor
generalized inactivity, lacrimtion at 0.026
mg/ |1/ 1h, no nortality

(4)

Toxicity

LD50

r abbi t

mal e/ f ennal e

4

ot her: neat

> 2000 mgy/ kg bw

EPA OTS 798. 1100

1974

no data

other TS: technical grade benzoic acid

The test conpound was applied once only to a

shaved area of the back of each rabbit at a

dose of 2000 mg/ kg bw.

The skin of 1 male and 1 fenale was abraded with
a scal pel blade prior to test application.

The area was wrapped with a gauze bandage and
occluded with plastic wap.

The bandages were renmpved and the backs washed

24 hours after application.

The rabbits were observed for a period of 14

days.

(1) valid without restriction
Gui del i ne study
Critical study for SIDS endpoi nt
(73)

LD50
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5 TOXICITY DATE: 14-FEB.-2002
SUBSTANCES ID: 65-850

Speci es: rabbi t

Val ue: > 10000 ng/ kg bw

Remar k: mortality: 0/5

15-JAN- 2001 (4)

Type: LD50

Speci es: r abbi t

Val ue: > 5000 mgy/ kg bw

Remar k: nortality: no information

15-JAN- 2001 (79)

5.1.4 Acute Toxicity, other Routes

Type: LD50

Speci es: nouse

Route of admin.: i.p.

Val ue: = 1460 nmg/ kg bw

23- MAR- 2001 (80)

5.2 Corrosiveness and Irritation

5.2.1 Skin Irritation

Speci es:
Concentrati on:
Exposure:
Exposure Ti nme:

No. of Aninals:

PDI |
Resul t:

EC cl assificat.:

Met hod:
GLP:

Test substance:

rabbi t
undi | ut ed

Sem occl usi ve
4 hour (s)

6

0

not irritating
not irritating

EPA OTS 798. 4470
no data
other TS: benzoic acid, technical flakes

Remar k: Primary Skin Irritation and Corrosive Hazard
(Title 49, Transportation, Chapter 1)
Reliability: (1) wvalid without restriction
Gui del i ne study
Fl ag: Critical study for SIDS endpoi nt
14- AUG 2001 (73)
Speci es: r abbi t
Concentration: undi | ut ed
Exposur e: Sem occl usi ve
A UNEP PUBLICATIONS



OECD SIDS

BENZOATES

5. TOXICITY

DATE: 14-FEB.-2002
SUBSTANCES ID: 65-85-0

Exposure Ti ne:

No. of Aninmals:

PDI | :
Resul t:

EC cl assificat.:

Met hod:

GLP:

Test subst ance:

Met hod:

Resul t :

Reliability:

Fl ag:
14- AUG 2001

Speci es:
Met hod:

Rermar k:

23- MAR- 2001
Speci es:

Concentrati on:
Exposure Ti ne:

No. of Aninals:

Resul t:

Met hod:

Test substance:

Met hod:

13- MAR- 2001

4 hour (s)

3

.5

slightly irritating
not irritating

Directive 84/ 449/ EEC, B. 4
(skinirritation)"

yes

other TS: benzoic acid, purity not noted

"Acute toxicity

The flank site of 3 al bino rabbits was exposed
to 0.5 g of the test substance noistened with
0.25 M MIIli-RO water for 4 hours using sem -
occl usi ve dressings.
The primary skin irritation index ampunted to
0.5; based on these results, the test
subst ance shoul d be considered as mnimally
irritating to the skin; According to Annex VI
of EEC Council Directive 67/548/ EEC (anmended
by Directive 83/467/EEC), the test substance
need not be labelled as a skin irritant.
(1) valid without restriction
Gui del i ne study
Critical study for SIDS endpoint

(81)

rabbit
ot her: see remarks
irritation score: 1.66/8.00 single application
of 500 ng dry powder (no further informtion),
response scored at 24 h and 72 h

(4)

r abbi t

undi | ut ed
24 hour (s)

2
not irritating

ot her:
other TS: benzoic acid, purity not noted

2 animals; application of 500 ng/animal at the
inner side of the ear for 24 h
(82)
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5 TOXICITY DATE: 14-FEB.-2002
SUBSTANCES ID: 65-850
Speci es: human
Met hod: ot her: see remarks
Remar k: Chanber- Scarification- Test
threshold irritating concentration:
1) normal skin: 30 %in ethanol
2) scarified skin: 7.5 %in ethanol: noderate
irritations;
application of 15 %in ethanol |eads to
marked irritation with erosions
23- MAR- 2001 (83) (84)
Speci es: human
Remar k: intermttent exposure, total dose applied: 22
mg, duration of exposure: 3 days
irritation classified as noderate
23- MAR- 2001 (85)
Speci es: human
Met hod: ot her: see remarks
Remar k: 16 mM benzoic acid (in petrolatum produced an
Eryt hemat ous reaction in 12 of 13 healthy
vol unteers on the cheek and in 6 subjects on
the forehead, neck and upper back.
8 mM and 4 mM benzoic acid produced only a
reacti on on cheek. open application nethod
23- MAR- 2001 (86)
Speci es: human
Met hod: ot her: see remarks
Remar k: benzoic acid (in 50 % aqueous isopropanol) was
applied to the nedial cheek of adult
volunteers; a 2 % solution led to wheal s
(11/11), a 0.04 % solution to erythema (11/11)
and pruritus (4/11)
23- MAR- 2001 (87)
Speci es: human
Met hod: ot her: see remarks
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Remar k: non-i nmmunol ogi ¢ i nedi ate contact reactions
30-45 mn after application skin-test with 10
ul doses of 50, 100, 250, 500 or 1000 nmM
benzoic acid in various vehicles (enollient
cream petrolatum 2-propyl al cohol/water-

m xture (1:1), abs. ethyl alcohol, synthetic
| anolin substitute), openly applied on the
back of 11 healthy subjects and 3 patients
with psoriasis, eczemn, and rosacea resp. for
15 mn

23- MAR- 2001 (88)

5.2.2 Eye Irritation

Speci es: rabbi t

Concentration: undi | ut ed

Dose: .1om

Exposure Ti nme: 1 hour (s)

Commrent : rinsed after (see exposure tine)

No. of Animals: 8

Resul t: corrosive

EC classificat.: risk of serious damge to eyes

Met hod: EPA OTS 798. 4500

GLP: no data

Test substance: ot her TS: benzoic acid, technical flakes

Remar k: Group |, consisting of 5 rabbits, were exposed
to the test conpound for 5 mnutes; 3 rabbits
in Goup Il were exposed to the test substance
for 24 hours.

Fol |l owi ng the exposure period, the treated
eyes were washed with a gentle continuous
stream of water for 2 m nutes.

Eye Irritation Test in Albino Rabbits (21 CFR
Part 191)

Resul t: Both Group | (5 minute exposure) and G oup I
(24 hrs exposure) - an extrenely irritating
and corrosive substance.

Reliability: (1) wvalid without restriction
Gui del i ne study

Fl ag: Critical study for SIDS endpoint

14- AUG 2001 (73)

Speci es: rabbit

Concentrati on: undi | ut ed

Dose:
Resul t :

EC cl assificat.:

77 other: ng
highly irritating
irritating
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Met hod: Directive 84/449/EEC, B.5 "Acute toxicity

(eye irritation)”
AP: yes

Test substance: ot her TS: benzoic acid, purity not noted

Remar k: Based on Draize score of 35 the test substance
shoul d be classified as severely irritating
according to the schene of Kay & Cal andra;
according to Annex VI of EEC Council Directive
67/ 548/ EEC (anmended by Directive 83/ 467/ EEC),
the test substance should be | abelled as an
eye irritant. instillation of approx. 77 ng in
the eye

Reliability: (1) valid without restriction
Gui del i ne study

Fl ag: Critical study for SIDS endpoi nt

14- AUG 2001 (89)

Speci es: rabbi t

Met hod: ot her: see remarks

Remar k: irritation score: 65.0/110
singl e application of 100 ng dry powder,
responses scored at 24, 48 or 72 h

23- MAR- 2001 (4)

Speci es: rabbit

Resul t: slightly irritating

Met hod: ot her: OECD Cui del i ne 405

23- MAR- 2001 (90)

Speci es: rabbi t

Resul t: nmoderately irritating

Met hod: ot her: see remark

Remar k: 2 animals; instillation of 50 ng/animal into
The conjunctical sac

23- MAR- 2001 (82)

5.3 Sensitization

Type:
Speci es:

Dr ai ze Test
gui nea pig

Concentration 1st:Induction 500 undiluted occl usive epicutaneous

88
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5. TOXICITY DATE: 14-FEB.-2002

SUBSTANCES ID: 65-850

2nd: Chal | enge 500 undi | uted occl usi ve epi cut aneous
No. of Aninals: 10
Resul t: not sensitizing
Cl assification: not sensitizing

Met hod: EPA OPP 81-6
Year : 1959
GLP: yes

Test substance: other TS: benzoic acid, purity not noted

Resul t: During induction and chall enge, the grand nean
for erythema and edena at 24 and 48 hours was 0O
Based on this study, it was concluded that
Benzoic acid is neither an irritant nor a
sensitizer when applied to guinea pigs.
Reliability: (1) valid without restriction
GLP gui del i ne study
Fl ag: Critical study for SIDS endpoint
14- AUG 2001 (91)
Type: Gui nea pig maxi m zation test
Speci es: gui nea pi g
Concentration 1st: Induction 10 % i ntracut aneous
2nd: I nduction 20 % sem occl usi ve
3rd: Chal |l enge 20 % sem occl usi ve

Resul t :
Cl assi fication:

not sensitizing
not sensitizing

Met hod: OECD Guide-line 406 "Skin Sensitization"
GLP: no data
Test substance: other TS: benzoic acid, purity not noted
Remar k: test concentrations: intradermal injection
10 % topical induction 20 % challenge 20 %
Reliability: (1) valid without restriction
GLP gui del i ne study
Fl ag: Critical study for SIDS endpoi nt
14- AUG 2001 (92)
Type: Buehl er Test
Speci es: gui nea pig
Resul t: not sensitizing

Test subst ance:

ot her TS: benzoic acid; purity not noted

Remar k: test concentrations: induction 20 % chall enge
20 %

14- AUG 2001 (92)

Type: Mouse | ocal |ynphnode assay
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5 TOXICITY DATE: 14-FEB.-2002
SUBSTANCES ID: 65-850

Speci es: nouse

Resul t: not sensitizing

Test substance:

Renmar k:
14- AUG 2001

Type:
Speci es:
Resul t:

Test substance:

Remar k:

14- AUG 2001

Type:
Speci es:
Resul t:
Met hod:

Renar k:

14- AUG 2001

Type:
Speci es:

Met hod:

Test subst ance:

Renmar k:

ot her TS: benzoic acid; purity not noted

test concentrations: 5, 10 or 20 %
(93)

Mouse ear swelling test
nouse
not sensitizing

other TS: benzoic acid; purity not noted

test concentrations: induction 20 % chall enge
20 %
(92)

ot her: see renmarks
gui nea pig
sensitizing

other: ear swelling test

groups of five guinea pigs were challenged by
appl yi ng various concentrations of benzoic
acid to both sides of the earl obe.

The thickness of the ear was nmeasured at
various time intervals. Benzoic acid was
positive (concentration-dependent effect).

(94)
ot her: see remarks
human
ot her: patch-test

other TS: benzoic acid; purity not noted

3 workers of a pharmaceutical plant with
transient urticaria after exposure to sodium
benzoate and 3 previously unexposed heal t hy
control subjects were tested.

Al'l subjects reacted to benzoic acid at 0.25 %
i n aqueous sol ution under occlusion. 1 worker
and 2 controls reacted to sodi um benzoate at
0.5 %in saline under occlusion, but none
reacted to sodium benzoate at 0.5 % i n aqueous
solution. All 3 workers reacted in a closed patch
test to benzoic acid at 5 % in petrol atum
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The time course of the responses to benzoic acid
and sodi um benzoate was simlar in controls and
wor ker s.
The potential of sodium benzoate to elicite
Noni mmunol ogi ¢ contact urticaria my be due to
the formati on of benzoic acid at skin contact.
14- AUG 2001 (95)
Type: ot her: see remarks
Speci es: human
Met hod: ot her: patch-test
Remar k: 3/5 patients with chronic urticaria devel oped
positive skin reactions in a patch test with
benzoic acid (5 % in petrol atum.
14- AUG 2001 (96)
Type: ot her: see renmarks
Speci es: human
Met hod: ot her: patch-test
Test substance: other TS: benzoic acid; purity not noted
Remar k: In a patch test with benzoic acid (5 %in
petrolatum, 108/ 113 patients showed no
reaction and 5/113 patients showed a 1+
reaction.
Benzoic acid was not classified as a
sensitizer.
14- AUG 2001 (97)
Type: ot her: see renmarks
Speci es: human
Met hod: ot her: patch-test
Remar k: In a study of cosnetic intolerance with
patients tested for possible contact
dermatitis, 34 (0.7 %9 of all patients and
1 (0.6 %9 patient with pure allergy to
cosnetics reacted positive.
14- AUG 2001 (98)
Type: ot her: see remark
Speci es: human
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Met hod: ot her: patch-test
Test substance: ot her TS:. benzoic acid; purity not noted
Remar k: a baker devel oped dermatitis fromflours which
cont ai ned traces of benzoic acid; patch tests
showed contact type eczematous hypersensitivity
to benzoic acid (6 %in petrolatum.
14- AUG 2001 (99)
Type: ot her: see remark
Speci es: human
Met hod: ot her: patch-test

Test substance:

other TS: benzoic acid; purity not noted

Remar k: 40 children (under 12 years old) were tested
for contact urticaria against food additives.
14 of themreacted positive to benzoic acid
(no further information).

Reliability: (3) invalid
Docunment ati on insufficient for assessnent

14- AUG 2001 (100)

Type: ot her: see remarks

Speci es: human

Met hod: ot her: skin-prick-test

Remar k: 23 out of 91 subjects suffering fromchronic
or recurrent urticaria were tested in a skin
test: 10/23 positive subjects (at |east one
hi stam ne equi val ent skin test reaction)
reacted to benzoic acid (5 %in petrolatum.

14- AUG 2001 (101)

Type: ot her: see renmarks

Speci es: human

Met hod: ot her: oral provocation test

Remar k: a chem cal worker suffered fromallergic
reactions of increasing intensity while being
constantly exposed to benzoic acid during
wor k. After oral exposure to sodium benzoate
(500 my) he suffered a severe anaphylactic
shock.
He showed sim lar but ml|der reaction after
consum ng food containing benzoic acid.

14- AUG 2001 (102)
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Type: ot her: see renmarks

Speci es: human

Met hod: ot her: oral provocation test

Remar k: only one out of 7 subjects with a positive
skin test for benzoic acid showed a positive
response (itching, wealing) after repeated
oral exposure

14- AUG 2001 (101)

Type: ot her: see renmarks

Speci es: human

Met hod: ot her: oral provocation test

Remar k: to patients suffering from asthm benzoic acid
was given orally (no details reported);
approx. 50 % of the subjects showed asthmatic
hypersensitivity, rhinitis and urticari a.

14- AUG 2001 (103)

Type: ot her: see remarks

Speci es: human

Met hod: ot her: patch-test

Remar k: 7 patients with recurrent episodes of erythema
multiforme were found to be sensitive to
benzoi c acid. Advice on avoi dance of benzoic
acid resulted in resolution of attacks
in 4 patients (3 patients were not able to
adhere to an exclusion diet).

14- AUG 2001 (104)

5.4 Repeated Dose Toxicity

Type: Chronic

Speci es: r at Sex: mal e/ femal e

Strain: no data

Rout e of adm nistration: oral feed

Exposure peri od:

Frequency of

generation 1 and 2: |ifelong,
generation 3: 16 weeks,
generation 4: until breeding

treatment: continuously in diet

Post exposure period: no

Doses:

0.5 0r 1 %in diet (approx. 375 or 750
ng/ kg/ day)

UNEP PUBLICATIONS B3



OECD SIDS

BENZOATES

5. TOXICITY

DATE: 14-FEB.-2002
SUBSTANCES ID: 65-85-0

Control G oup:
NOAEL:

Year :
GLP:
Test substance:

Met hod:

Remar k:

Resul t :

Reliability:

Fl ag:
14- FEB- 2002

Type:
Speci es:
Strain:

yes
750 mg/ kg bw

1960
no
other TS: benzoic acid, purity not noted

A robust protocol according to standards at
That tinme was used. Taking into account the
reputation of the investigators a high quality
has to be assuned.

40 rats/group; initial body weight: 40-50 g
The mean compound consunpti on was cal cul at ed
according to Lehman, A.J., Assoc. Food Drug
Of. Q Bull. 18, 66 (1954).

In all 4 generations no influence on growth
(wei ght, weight gain and food efficiency
(measured by protein efficiency))and organ

wei ghts was found. In all 4 generations, no
effects on fertility ("Forzplanzung")and

| actation ("Aufzugt der Jungen")was found. The
animal s of the 3rd generation were killed and
exam ned hi stopat hol ogi cal after 16 weeks
(after lactation of the pups.)No histo-

pat hol ogi cal findings were found. In the

paper no information is given on the organs

i nvesti gated, however due to the robustness of
the total study, the reputation of the
investigators, as well as the reputation

of the Professor who did the histopathol ogic

i nvestigation, a high quality has to be
assunmed. From ot her paraneters it

can be assunmed that as a m nimumthe brains,
heart, liver, kidney, testis and were

exam ned.

Feeding of 0.5 %led to prol ongation of
survival conpared to controls. In addition a
so-called "Alters Paarung" after 48 weeks gave
no i nfluence on start of nenopause.

(2) valid with restrictions

Meets generally accepted scientific standards,
wel | docunmented and acceptable for assessnent
Critical study for SIDS endpoi nt

(105)

Sub- chroni c
r at Sex: mml e
no data

Route of adm ni stration: oral feed

Exposure peri od:

28 days

A
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DATE: 14-FEB.-2002
SUBSTANCES ID: 65-85-0

Frequency of treatnment:
Post exposure period:

continuously in diet
no

Doses: 760, 3800 or 7600 ppm (approx. 65, 324.1 or
647.5 ng/ kg/ day)

Control G oup: yes

NOAEL : 647.5 ng/ kg bw

Met hod: ot her

GLP: no data

Test substance: other TS: benzoic acid; purity not noted

Remar k: 10 rats/group; initial body weight: 120 ¢
mean feed consunption: 85.5; 85.3 or
85.2 g/ kg/d

Resul t: no deaths or signs of intoxication during
experinment, no significant gross pathol ogi cal
| esi ons at autopsy

Reliability: (2) valid with restrictions
Meets generally accepted scientific standards,
Wel | docunented and acceptable for assessnent

Fl ag: Critical study for SIDS endpoint

14- FEB- 2002 (4)

Speci es: rabbi t Sex: mal e/ fenal e

Strain: New Zeal and white

Rout e of adm nistration: dermal

Exposure peri od: 21 days

Frequency of treatnent: 5 days/week for 3 weeks

Doses: 100, 500, 2500 mg/ kg bw

Control Group: yes, concurrent vehicle

NOAEL: 2500 nmg/ kg bw

AapP: yes
Test substance: ot her TS: benzoic acid, purity not noted
Met hod: Four mal e and four femal e rabbits were used in

each treatnment group and in the control
The skin of one-half of the animals was
abraded and the others |left intact.

Benzoic acid was applied 5 days a week for 3

group.

weeks at dosage |evels of 100, 500, 2500 ng/ kg
bw.
The rabbits were observed daily for signs of

dermal irritation and changes in genera

behavi or and appearance. |ndividual body

wei ghts were recorded weekly. Hematol ogi c and
bi ochem cal studies were conducted once in the
pretest period and again
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at 21 days of the study. Gross and
hi st opat hol ogy was performed on liver
ki dneys, thyroid/parathyroid, heart,
| ung, ovaries, testes, adrenals as well as
nost gastrointestinal tract and neurol ogi cal
or gans.

Resul t: Very slight dermal irritation was noted for
one rabbit at the 2500 ng/ kg dosage | evel.
No compound-rel ated effects were seen in
general behavi or and appearance, body wei ght,
clinical |aboratory tests, organ wei ghts, or
survival .

Reliability: (1) valid without restriction
Meets generally accepted scientific nmethod and
is described in sufficient detai

Fl ag: Critical study for SIDS endpoi nt

14- AUG 2001 (106)

Type: Sub- chroni c

Speci es: r at Sex: mal e/ fenmal e

Strain: Spr ague- Daw ey

Route of adm nistration: inhalation

Exposure peri od: 4 weeks

Frequency of treatnent: 6 h/d; 5 d/w

Post exposure peri od: none

Doses: 0, 25, 250, 1200 ng/nB

Control Group: yes

NOAEL : 25 mg/ n?

LOAEL: 250 ng/ n?

Year : 1981
GLP: yes
Test substance: other TS: technical grade benzoic acid
Met hod: Four groups of rats (10 ani mal s/ sex/ group)

Animals found in a noribund conditi on were sacrificed.

were exposed to a dust aerosol of benzoic acid
at concentrations of 0, 25, 250, 1200 nygy/ nB,

6 hrs/day, 5 days/week, 4 consecutive weeks.
The animal s were observed tw ce daily,

phar macot oxi ¢ si gns observed weekly, and their
body wei ghts recorded prior to exposure and
weekly thereafter.

After 4
weeks of exposure, all surviving animls were
necr opsi ed and bi ocheni cal, hematol ogi c, organ
wei ghts and hi st opat hl ogi c eval uati ons were
conduct ed.
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Resul t: No compound-rel ated gross | esions were seen in

Test condition:

Reliability:
Fl ag:

14- FEB- 2002
nouse
Strain:

any animal from any dose group.
Compound-rel ated m croscopic | esions,
consi sting of an increase of inflammtory cel
infiltrate and an increase in the incidence,
intensity, and extent of interstitial fibrosis
in lungs of rats fromall dose groups (but not
dose rel ated), were observed.
1200 ng/3: 1 animal/sex died; decreased body
wei ght; decrease in platelets; decreased
absolute and relative weights of liver (m and
trachea/lung (f); no significant difference in
bi ocheni cal paraneters.
>/ = 250 ng/ nB: upper respiratory tract
irritation, decreased absolute and rel ative
wei ghts of kidney (f).
0 - 250 nmg/ nB: No deaths; no effects on wei ght
gain; no significant effects on organ weights,
bi ochem cal or hematol ogi c paraneters.
The concentration was generated as a dust
aerosol with an | RAD dust generator.
The test material (white flakes) was ground in
an Oster blender to produce a nore respirable
particle. Actual exposure concentration was
determ ned by gravinmetric techniques.
Particle size distribution was determ ned
usi ng Andersen 8 stage cascade i npactor.
Average particle size was 4. 7um
(1) valid without restriction
Meets generally accepted scientific nethod and
is described in sufficient detai
Critical study for SIDS endpoi nt
(107)
Speci es:
Sex: mal e/ femal e
other: cross bred white nice

Rout e of adm ni stration: gavage

Exposure peri od: 12 weeks
Frequency of treatnent: once daily
Post exposure period: no

Doses:
Control G oup:

Test substance:

Met hod:

80 ng/ kg/ day
yes

other TS: analytical grade benzoic acid

50 mce/sex (initial body weight: 8-10 Q)
recei ved benzoic acid by oral intubation.
Observations for general condition, behavior,
survival, food consunption, and wei ght gain
were recorded daily.
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Resul t: reduced wei ght gain w thout reduced food
intake; nortality rate at week 10: 32 % in
mal es and fenal es
Reliability: (3) invalid
No hi stopat hol ogy or clinical chem stry
Fl ag: Critical study for SIDS endpoint
14- AUG 2001 (108)
Speci es: r at Sex: male
Strain: W st ar

Rout e of adm nistration: oral feed

Exposure peri od:

5 days

Frequency of treatnment: continuously in diet
Post exposure peri od: 19 or 30 days

Doses:
Control G oup:

Renmar k:

Resul t :

Fl ag:
14- AUG 2001

Speci es:
Strain:

3 %in diet (approx. 2250 ny/kg/ day)
yes

15 rats; initial body weight: 60 g
t he mean conpound consunption was cal cul at ed
according to Lehman, A.J., Assoc. Food Drug
Of. Q Bull. 18, 66 (1954)
growth retardation; histologically
denonstrabl e brain damage (necrosis of
parenchymal cells of the stratum granul osum of
the fascia dentata and the cortex of the
| obus piriforms) still present after 35 days
Critical study for SIDS endpoint

(109)

r at Sex: mml e/ feml e
W st ar

Route of adm ni stration: oral feed

Exposure peri od:

72 weeks

Frequency of treatnment: continuously in diet

Post exposure period: no data

Doses: 1.5 %in diet (approx. 1125 ng/kg/ day)

Control G oup: yes

Remar k: 20 m+ 30 f (dosed group), 13 m+ 12 f
(control); initial body weight: 50-60 g
t he mean conmpound consunpti on was cal cul at ed
according to Lehman, A.J., Assoc. Food Drug
Of. Q Bull. 18, 66 (1954)

Resul t: reduced food intake, growth retardation,
increased nortality rate (15/50 vs. 3/25 in
the control)

14- AUG 2001 (110)
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Speci es: rat Sex: mal e
Strain: W st ar

Rout e of adm nistration: oral feed

Exposure period: 7 - 35 days

Frequency of treatnment: continuously in diet

Post exposure period: no

Doses: 1.1 %in diet (approx. 825 ny/kg/day)
Control G oup: yes

Remar k: 5-10 rats/group

t he mean conpound consunpti on was cal cul at ed
according to Lehman, A.J., Assoc. Food Drug
Of. Q Bull. 18, 66 (1954)

Resul t : reduced food intake, growth retardation, no
pat hol ogi cal fi ndings

15- JAN- 2001 (109)

Speci es: r at Sex: mal e

Strain: W st ar

Route of adm nistration: oral feed

Exposure peri od: 5 days

Frequency of treatnment: continuously in diet

Post exposure period: no

Doses: 3 %in diet (approx. 2250 ny/ kg/ day)

Control G oup: yes

Remar k: 5-10 rats/group; initial body weight: approx.

60 g the mean conmpound consunpti on was
cal cul ated according to Lehman, A.J., Assoc.
Food Drug Of. Q Bull. 18, 66 (1954)

Resul t: after 4-5 days disorders of central nervous
system excitation, ataxia, tonoclonic
convul sions; after 3-5 days brain danage was
denonstrabl e histologically (necrosis of
parenchymal cells of the stratum granul osum of
the fascia dentata and the cortex of the | obus
piriforms)

15- JAN- 2001 (109)

Speci es: r at Sex: mal e/ fenmal e

Strain: W st ar

Rout e of admi nistration: oral unspecified

Exposure peri od: 72 weeks

Frequency of treatnent: once daily

Post exposure period: no

Doses: 40 ng benzoic acid/ kg/day and 80 ny
sodi um bi sul phit e/ kg/ day

Control Group: yes
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Test subst ance:

Remar k:

Resul t:

14- AUG 2001

Speci es:
Strain:

ot her TS: analytical grade

50 rats/sex; initial body weight: 100-120 g;
t est
reduced wei ght gain, kidney function and the
reaction on stress factors were altered (no
further information); the erythrocyte
sedi mentation rate was increased

(108)

r at Sex: mal e/ femal e
W st ar

Route of adm nistration: oral unspecified

Exposure peri od: 72 weeks

Frequency of treatnent: once daily

Post exposure period: no data

Doses: 40 ny/ kg/ day

Control Group: yes

Remar k: 10 rats/sex; initial body weight: 100-120 g;
test substance: analytical grade

Resul t: the rats devel oped sone tolerance to a single
add. application of 4000 nmy sodi um benzoat e/ kg
given termnally, the nortality rate was 25 %

15- JAN- 2001 (108)

Speci es: nouse Sex: mal e/ femal e

Strain: no data

Rout e of adm ni stration: gavage

Exposure peri od: 12 weeks
Frequency of treatnent: once daily
Post exposure period: no

Doses:

Control G oup:

Renar k:

Resul t :

15-JAN-2001

Speci es:
Strain:

80 ngy benzoic acid/ kg/day and 160 ng
sodi um bi sul phit e/ kg/ day
yes

100 mi ce/group; initial body weight: 8-10 g;
test substance: anal ytical grade
reduced wei ght gain w thout reduced food
intake; nortality rate at week 10: 70 % in
mal es and 62 %in fermal es

(108)

nouse Sex: mml e/ femal e
no data

Rout e of admi nistration: oral unspecified

Exposure peri od:

68 weeks

100
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Frequency of treatnent: once daily

Post exposure period: no data

Doses: 40 ny/ kg/ day

Control Group: yes

Remar k: 25 mce/sex (initial body weight 10-15 g) or

25 mce/sex (initial body weight 16-20 g) were
tested; test substance: analytical grade

Resul t: no effects were reported
15- JAN- 2001 (108)
(108)
Speci es: nouse Sex: mal e/ fenmal e
Strain: no data
Rout e of adm nistration: oral unspecified
Exposure peri od: 68 weeks
Frequency of treatnment: once daily
Post exposure period: no data
Doses: 40 ng benzoic aci d/ kg/day and 80 ny
sodi um
bi sul phite/kg/ day
Control G oup: yes
Remar k: 25 mce/sex (initial body weight 10-15 g) or

25 mce/sex (initial body weight 16-20 g) were
tested; test substance: analytical grade

Resul t: reduced wei ght gain without reduced food
intake; nortality rate at week 32: 56-65 % in
mal es and 45-72 % in femal es

15- JAN- 2001 (108)

Speci es: cat Sex: nmal e

Strain: no data

Route of adm nistration: oral feed

Exposure peri od: 15 days

Frequency of treatnment: continuously in diet

Post exposure period: no data

Doses: 100 or 200 ny/ kg/ day

Control Group: yes

Remar k: 4 cats/group were tested; initial body weight:
1.7-2.27 kg

Resul t: no effects were observed

15- JAN- 2001 (111)

Speci es: cat Sex: mal e

Strain: no data
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Route of adm ni stration: oral feed

Exposure peri od: 3-4 days

Frequency of treatnment: continuously in diet

Post exposure period: no data

Doses: 0.5 %in diet (approx. 300-420 ny/ kg/ day)

Control G oup: yes

Remar k: 4 cats were tested; initial body weight:
1.42-2.0 kg

Resul t: convul si ons, hyperaesthesia, apprehension,

swol | en hepatocytes with infiltrations of

macr ophages and fi brobl asts, swollen kidney

t ubul es, no pathol ogical findings in brain and
spinal cord; nortality: 2/4

15- JAN-2001 (111)
Speci es: cat Sex: nmale
Strain: no data
Rout e of adm nistration: oral feed
Exposure peri od: 23 days
Frequency of treatnent: continuously in diet
Post exposure period: no data
Doses: 0.25 %in diet (approx. 130-160
nmg/ kg/ day)
Control Group: yes
Remar k: 4 cats were tested; initial body weight: 3.2-
4.0 kg
Resul t: no effects were observed
15- JAN-2001 (111)

5.5 CGenetic Toxicity "in Vitro

Type: Sal nonel l a typhinmuriumreverse nutation
assay
System of testing: TA 98, TA100, TA 1535, TA1537, TA1538
Concentrati on: 0, 20, 100, 500, 1000, 2000ug/plate
Met abol i ¢ activation: with and wi thout
Resul t: negative
Met hod: OECD Cui de-1line 471
Year : 1983
GLP: no data
Test substance: other TS: technical grade benzoic acid
Reliability: (1) valid without restriction

Gui del i ne study
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Fl ag: Critical study for SIDS endpoint

14- FEB- 2002 (112)

Type: other: Sister chromatid exchange

System of testing: human | ynphocyt es

Concentr ation: 0 to 2.0 m

Cytotoxic Concentration: no data

Met abol i ¢ activati on: wi t hout

Resul t: negative

Met hod: other: simlar to OECD CGuide-line 479
Year : 1986

Test substance: other TS: benzoic acid, purity = 99%

(estimated by NWR)

Reliability: (2) valid with restrictions
Conparabl e to Guideline study with acceptable
restrictions

Fl ag: Critical study for SIDS endpoint

14- AUG 2001 (113)
Type: other: Sister chromatid exchange
System of testing: human | ynphobl astoid cells transfornmed by

Epstein- Barr virus (NL2, NL3, NL4)

Concentrati on: 0. 001, 0.003, 0.01, 0.03 M
Cytotoxic Concentration: 0.03 M
Met abol i c activati on: wi t hout
Resul t: negative
Met hod: OCECD Gui de-1line 479
Year : 1986
Test substance: ot her TS: benzoic acid purchased from Kanto

Chem cal Co., Tokyo, Japan

Test condition: Test done only without metabolic activation.
Reliability: (2) valid with restrictions

Gui deline study with acceptable restrictions
Fl ag: Critical study for SIDS endpoi nt
14- AUG 2001 (114)
Type: ot her: Chronosonmal aberration test
System of testing: Chi nese hanmster fibroblast cell line

( CHL)

Concentration: up to 10 ng/pl ate
Met abol i ¢ activati on: wi t hout
Resul t: anmbi guous
Test substance: ot her TS: benzoic acid, >99% pure

UNEP PUBLICATIONS 108



OECD SIDS BENZOATES
5 TOXICITY DATE: 14-FEB.-2002
SUBSTANCES ID: 65-850
Met hod: The study was carri ed out using a Chinese
Hanmst er fibroblast cell line (CHL) which were
exposed to the test substance at one of three
dose levels for 24 and 48 hr.
No nmetabolic activation systems were applied.
Chr onosonme preparations were nmade foll ow ng
treatment with Colcem d. A hundred well-spread
met aphases were observed per plate and the
i nci dence of polyploid cells and cells with
chronosonme aberrations was recorded.
Resul t: At 48 hr, there was an incidence of 1%
polyploid cells and 8% cells with structural
aberration (incidence between 5-9.9%i s
consi dered equi vocal).
Reliability: (2) valid with restrictions
Meets generally accepted scientific standards,
wel | docunmented and acceptable for assessnent
Fl ag: Critical study for SIDS endpoint
14- FEB- 2002 (115)
Type: Bacillus subtilis reconbi nati on assay
System of testing: Bacillus subtilis H17, M5
Met abol i ¢ activation: no data
Resul t: positive
Test substance: no data

Met hod: An overnight culture of B. subtilis, H17 and
MA5, was m xed with test solutions and
i ncubated for 30 m nutes at 37 degree C.
After treatnent viable cells were counted and
the ratio of 50% survival concentrations were
cal cul at ed.

Resul t: Benzoi c acid showed DNA damagi ng potenti al
al though it had been negative in the Anmes
test.

Reliability: (4) not assignable
i nsufficient docunentation (abstract only)

Fl ag: Critical study for SIDS endpoint

06- JUN- 2001 (116)

Type: ot her: Sal nonella m crosonme assay

System of testing: S. typhimurium TA 98, TA 100, TA 1535,

TA 1536, TA 1537, TA 1538

Met abol i c activati on: with and w t hout

Resul t: negative

Remar k: i nsufficient docunmentation

12- JAN-2001 (117)
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Type: ot her: Sal nonella m crosone assay

System of testing: S. typhinmurium TA 97, TA 98, TA 100,
TA 1535, TA 1537

Met abol i ¢ activation: with and without

Resul t: negative

12- JAN-2001 (118)

Type: ot her: Sal nonella m crosone assay

System of testing: S. typhimurium TA 98, TA 100, TA 1535,
TA 1537

Met abol i ¢ activati on: wi th and without

Resul t: negative

11- JAN- 2001 (119)

Type: other: Mtotic reconbination

System of testing: Saccharonyces cerevi siae D3

Met abol i ¢ activation: with and wi thout

Resul t: negative

Remar k: i nsufficient docunentation

11- JAN 2001 (117)

Type: ot her: Chronosomal aberration test

System of testing: Chi nese hanster fibroblast cell |ine
(CHL)

Met abol i ¢ activati on: wi t hout

Resul t: anmbi guous

11- JAN- 2001 (120)

Type: ot her: umu test

System of testing: S. typhimurium TA 1535/ pSK1002

Met abol i ¢ activation: with and w t hout

Resul t: negative

11- JAN- 2001 (121)

5.6 CGenetic Toxicity '"in Vivo'

Remar k: See | UCLID data set on sodi um benzoate
(CAS# 532-32-1).
Dat a on sodi um benzoate reveal no in vivo
genotoxicity.
Therefore no in vivo genotoxicity study for
benzoic acid is indicated.

14- FEB- 2002
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5.7 Carcinogenicity

Remar k: See | UCLI D data set on sodi um benzoate
(CAS# 532-32-1).
Dat a on sodi um benzoate reveal no in vivo
genotoxicity.
Therefore no in vivo genotoxicity study for
benzoi ¢ acid isindicated.

Fl ag: Critical study for SIDS endpoint

14- FEB- 2002

5.8.1 Toxicity to Fertility

Type: ot her: 4 generation study

Speci es: rat

Sex: mal e/ f emal e

Strain: no data

Rout e of adm ni stration: other: oral feed (first 8 weeks
paired feed technique; afterwards ad
[ibitum

Exposure Peri od: generation 1 and 2: lifelong;

generation 3: 16 weeks;
generation 4: until breeding

Frequency of treatnent: continuously in diet
Doses: 0.5 0r 1 %in diet (approx. 375 or
750 ng/ kg/ day)
Control Group: yes
NOAEL Parental : >= 750 ng/ kg bw
NOAEL F1 Of f spring: >= 750 ng/ kg bw
NOAEL F2 Of f spri ng: >= 750 nmg/ kg bw
Year: 1960
GLP: no
Test substance: other TS: benzoic acid, purity not noted
Met hod: A robust protocol, according to standards at

that time, was used. Taking into account the
reputation of the investigators a high quality
has to be assuned.

Remar k: 40 (20 M= 20 F) rats/group; initial body
wei ght : 40- 50 g.
The mean compound consunpti on was cal cul at ed
according to Lehman, A.J., Assoc. Food Drug
Of. Q Bull. 18, 66 (1954).

Resul t: In all 4 generations no influence on growth
(wei ght, weight gain and food efficiency
(measured by protein efficiency))and organ

106 UNEP PUBLICATIONS



OECD SIDS BENZOATES

5. TOXICITY DATE: 14-FEB.-2002
SUBSTANCES ID: 65-85-0

wei ght s was found.
In all 4 generations, no effects on fertility
("Forzpl anzung")and | actation ("Aufzugt der
Jungen")was found. The animals of the 3rd
generation were sacrificed and exam ned
hi st opat hol ogically after 16 weeks (after
| actation of the pups.) No remarkabl e histo-
pat hol ogi cal findings were found.
In the paper no information is given on the
organs investigated, however the robustness of
the total study, the reputation of the
i nvestigators, as well as the reputation
of the Professor who did the histopathol ogic
i nvestigation, a high quality has to be assuned.
From ot her paraneters it can be assunmed that as
a mninmmthe brains, heart, liver, Kkidney,
testis and were exam ned.
Feeding of 0.5 % led to prol ongation of
survival conpared to controls. In addition a so-
called "Alters Paarung" after 48 weeks gave no
i nfl uence on start of nmenopause.
Reliability: (2) valid with restrictions
Meets generally accepted scientific standards,
wel | documented and acceptabl e for assessnent
Fl ag: Critical study for SIDS endpoint
14- AUG 2001 (105)

5.8.2 Devel opnental Toxicity/ Teratogenicity

Speci es: r at Sex:
femal e
Strain: W st ar
Rout e of adm nistration: gavage
Exposure peri od: singl e application
Frequency of treatnent: at day 9 of gestation
Duration of test: 20 days
Doses: 510 ng/ kg
Control G oup: no
NOAEL Maternal Toxity: 510 ng/ kg bw
NOAEL Ter at ogenicity: 510 mg/ kg bw
Met hod: other: Kimrel et al. (1971)
GLP: no data
Test substance: other TS: benzoic acid, purity not noted
Met hod: Pregnant Wstar rats were treated on day 9 of

gestation with one dose of benzoic acid in
car boxynet hyl cel I ul ose. Aninmals were sacrificed
on day 20 of gestation and the uterus observed in
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situ for inplantation and resorption sites. Live
fetuses were renoved, exam ned for gross
mal f or mati ons, wei ghed, and prepared for
hi st ol ogi cal exam nation. Skel etal exam nation
was carried out under | ow magnification.
Remar k: Group I was dosed with 510 nyg/kg.
G oup Il was dosed with 510 ng/kg; then 2 h
later: 250 or 500 ng/ kg acetylsalicylic acid
Resul t: Treatment with benzoic acid alone resulted in
no dead or resorbed inplants and 3 % abnor nal
survivors, rates conparable to the control
ani mal s.
Reliability: (2) valid with restrictions
Meets generally accepted scientific standards,
wel | documented and acceptabl e for assessnent
Fl ag: Critical study for SIDS endpoint
14- AUG 2001 (122)
Speci es: rat Sex: male/femal e
Strain: no data
Rout e of adm nistration: other: oral feed (first 8

Exposur e peri od:

weekspaired feed techni que;
generation 1 and 2: lifelong;
generation 3: 16 weeks;

Frequency of treatnent: continuously in diet

Dur ati on of test:
Doses:

Control G oup:

l'ifel ong

0.5 0or 1 %in diet (approx. 375 or
750 ng/ kg/ day)

yes

NOAEL Maternal Toxicity: >= 750 nmg/ kg bw
NOAEL Ter atogenicity: 750 mg/ kg bw

Year :

Test substance:

Met hod:

Renmar k:

Resul t:

Reliability:

1960
other TS: benzoic acid, purity not noted

A robust protocol, according to standards at
that tinme, was used. Taking into account the
reputation of the investigators a high quality
has to be assuned.

The mean conpound consunption was cal cul at ed
according to Lehman, A.J., Assoc. Food Drug
Of. Q Bull. 18, 66 (1954).

The study denonstrated no effects on the dans
or on the growth and devel opnment of the

of f spri ng.

(2) valid with restrictions

Meets generally accepted scientific standards,

108

UNEP PUBLICATIONS



OECD SIDS BENZOATES
5 TOXICITY DATE: 14-FEB.-2002
SUBSTANCES ID: 65-850
wel | docunmented and acceptable for assessnment
Fl ag: Critical study for SIDS endpoint
14- FEB- 2002 (105)
Remar k: See | UCLI D data set on sodium benzoate
(CAS# 532-32-1).
Dat a on sodi um benzoate reveal no in vivo
genotoxicity.
Therefore no in vivo genotoxicity study for
benzoic acid is indicated.
14- FEB- 2002

5.8.3 Toxicity to Reproduction, O her Studies

5.9 Specific Investigations

5.10 Exposure Experience

Remar k:

23- OCT- 1995

Remar k:

23- OCT- 1995

Renmar k:

23- OCT- 1995

Remar k:

23- OCT- 1995

Renmar k:

Single oral doses of 1-1.5 g resulted in
dyspepsi a, Nausea and vom ting.
(123)

A systemic inhibitory effect of UV |ight
(UVA and UVB) on non-inmunol ogi ¢ i nmedi ate
contact reactions to benzoic acid was found
in healthy vol unt eers.

(124)

Effects of infra-red and |aser irradiation
were studied on non-imunol ogi ¢ i medi ate
contact reactions to benzoic acid.
The strength of the contact urticaria was
i ncreased.

(125)

Daily oral doses of benzoic acid of < 0.5 g
or sonetinmes up to 4 g/d did not induce
adverse effects in man.

(126)

Met abol i smin humans:

Per cut aneous absorption of 14C | abell ed
benzoic acid (4 ug/cn2; area: 2.5 cn2) was
| ower in aged subjects (> 65 years) than in
young (18-40 years): cunul ative dose
absorbed within 7 days was 19.5 vs. 36.2 %
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The di m nished surface |lipid content of old
skin inmplies a dimnished dissolution
medi um

23- OCT- 1995 (127)

5.11 Additional Remarks
Type: Met abol i sm

Remar k: The transdernmal absorption of benzoic acid was
studi ed in excised human skin and conpared to
absorption in living man. In equivalent tine,
the total absorption (% of applied dose) was
42.6 % (in vivo) or 44.9 % (in vitro).

15- JAN- 2001 (128)
Type: Met abol i sm
Remar k: The percut aneous absorption and the excretion

of benzoic acid were tested in femal e weanling
yorkshire swi ne (approx.20 kg) after topical
and intravenous adm ni stration.

After i.v. injection of 200 ug (10 uCi)/pig
84.5 % of 14C-activity were excreted with urine
and 4.6 %in faeces within 6 days; the
radi ol abel recovery in carcass was 0.1 %
After topical application of the sane dose the
radi ol abel recovery within 6 days (% of applied
dose) was in urine 20 % faeces 2.9 %

carcass 0.8 % border 40.2 % dosed skin 12.2 %
and adj acent skin 9.1 %

23- OCT- 1995 (129)
Type: Met abol i sm
Remar k: A concentration of 4 ug/cnE+2 of 14C | abell ed

benzoic acid was applied to the shaved backs
of guinea pigs. The percutaneous absorption
was determ ned fromurinary and feca
excretion. Absorption of benzoic acid was
simlar to published human absorption data (no
further information).

The percutaneous absorption of 14C-1|abell ed
benzoic acid was studied in the Mexican
hai rl ess dog and conpared to human data. Tota
absorpti on and maxi nrum absorption rates

were greater in humans than in hairless dogs.
Surface counting experinments showed that
benzoic acid persisted on the dog skin far
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23- OCT- 1995

Type:

Renar k:

23- OCT- 1995
Type:

Rermar k:

23- OCT- 1995

Type:

Renar k:

| onger than on human skin (no further

i nformati on). The percut aneous absorption of

i ncreasing topical doses of benzoic acid was

determ ned in the Rhesus nonkey and humans

(dosage: 4, 40, 2000 ug/cnE+2;

dose absorbed: nonkey 59.2 % 3.6 % 17.4 %

human 42.6 % 25.7 % 14.4 %.

In vivo percutaneous absorption was simlar,

al so the dose-response curve was simlar in

the two species (no further information).
(130)

Met abol i sm

Damagi ng the skin (tape stripping, irritation,
del i pi di zati on) increased absorption of
benzoic acid dissolved in acetone (200 ug/mn,
50 uCi; topical application: 4 ug/cnR) in
hai rl ess gui nea pi gs:
71.1/73.4/94.1 %vs. 34.2 % absorbed in the
group with intact skin.

(131)
Met abol i sm

The effect of topical application of benzoic
acid on the in vivo percutaneous absorption was
tested in 4 rhesus nonkeys.

Dai ly applications of 4 ug/cnE+2 were given for
14 days, the 1st and the 8th application used
14C | abel  ed test substance.

To quantify absorption, urine was coll ected and
assayed for radioactivity.

The penetration results are expressed as the
percentage of the applied dose absorbed,

i.e. (%of topical dose elimnated inurine/ %
of i.v. dose elimnated in urine)*100. After
1st dose 85 % and after 8'" dose 89 % were
found. No significant change in percutaneous
absorption fromthat following the initial dose
was observed followi ng the 8th dose of a
mul ti dose regi nmen.

(132)
Met abol i sm
In vitro, the pernmeation of benzoic acid was
measured across isolated stratum cor neum

stratum corneum and epiderm s, and split-
t hi ckness skin. The stratum corneum was shown
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23- OCT- 1995

Type:

Renar k:

23- OCT- 1995

Type:

Renar k:

14- AUG 2001

Renar k:

23- OCT- 1995

Renar k:

to be the rate limting barrier and the flux
was proportional to the concentration of the
undi ssoci at ed conpound.

(133)

Met abol i sm

The percut aneous absorption and met abol i sm of
benzoic acid was determ ned through hairless
gui nea pig skin in vitro.

The absorption within 48 h was greater through
nonvi abl e skin (60.1 % of applied dose) than

t hrough viable skin(49.5%. 6.9 % of absorbed
dose (2 ug/cnm2) were conjugated with glycine
to form hippuric acid.

(134)
Met abol i sm

After s.c. adm nistration of radiolabelled
benzoic acid to maternal rats it was found,
that the acidic conmpound penetrated the

pl acental barrier readily. The fetal t1/2
val ues were in general |ower than those for
the corresponding maternal tissues. The fetal
bl ood- brain barrier was penetrated nore
readily than the adult one for the tested
conmpound.

(135)

After a single i.p. injection of 410 unol 14C-
| abel | ed benzoic acid/kg to female Wstar rats
90 % of the applied 14CG activity was excreted
inurine and 1.3 % in bile within 3 hours,

mai nly as hi ppuric acid. After 24 hours the
excretion was approx. 100 %

(136)

Benzoic acid is detoxicated by sone mammali an
species mainly by conjugation with glycine to
form hi ppuric acid. There is a marked species

difference in the efficiency of the process.
After an oral dose of 50 ng 14C-benzoic acid nost
speci es excreted 50-100 % of radioactivity in the
urine within 24 hours. In the turtle and gecko
excretion was slower (39 %in 3 days).
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14- AUG 2001

Remar k:

14- AUG 2001

I n herbivorous and omi vorous species (rhesus,
squirell and capuchin nonkeys, pig, rabbit,
rat, nouse, guinea pig, hanster, |enmm ng, gerbil)
benzoi c acid was excreted in the urine al nost
entirely as hippuric acid, though 10-20 %of the
total 14C activity appeared as free benzoic acid
in pigs and squirell nonkeys within 24 hours,
possi bly as a result of the deconposition of
benzoyl glucuronide. In the 2 men given 1 ng
benzoic acid/ kg, alnost all the urinary

net abolite was hippuric acid, with 97 % of

the radioactivity excreted within 4 hours and
virtually 100 % within 12 hours.

In the carnivorous animls tested (dog, cat,
ferret) the main netabolite was hippuric acid,
with the dog and ferret excreting also sone
benzoyl glucuronide. In the hedgehog, an

i nsectivore, a simlar excretion occurred.

The Indian fruit bat (Pteroptus gigantus)
excreted 70-80 % of benzoic acid as the

gl ucuroni de and the remai nder as free

acid within 24 hours. The pigeon excreted mainly
hi ppuric acid and in the chick, turtle and gecko
the major metabolite was ornithuric acid. Wen
t he dose of benzoic acid in the ferret was raised
to 200 and 400 ng/ kg, the proportion excreted as
gl ucuroni de was nmarkedly increased. During the
nmet abol i sm of benzoic acid, the relative anount
of conjugation with glycine and with glucuronic
acid varies from species to species and may
depend to sone extend upon the magnitude of the
dose.

(137)

I n many species, benzoic acid is rapidly
absorbed, conjugated with glycine and excreted
as hi ppuric acid.
There appears to be no accunul ati on of benzoic
acid at | ow doses, but one limting factor in
t he biosynthesis of hippuric acid is the
avail ability of glycine: once the glycine pool
is exhausted (after application of high
doses), an additional nmetabolite, benzoyl
glucuro- nide, is excreted in the urine of
sonme species (no further information
avail abl e) .

(138)
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Remar k: 5 days after i.p. injection of 1 m (4 ug)
| abel ed benzoic acid in saline to femal e
hai rl ess guinea pigs, 92.1 % of the
adm ni stered dose was excreted in urine.

14- AUG 2001 (131)

Remar k: In nost animals, the conversion of benzoic
acid to hippuric acid has been found to occur
in kidney, with conversion possible in the
l'iver when kidney mal function exists. The
nonkey mnet abolized benzoic acid only in the
liver (no further information avail able).

14- AUG 2001 (139)

Remar k: After a single i.v. injection of 2.0 to 2.2 ny
13C-1 abel | ed benzoic acid/ kg to male W star
rats 85 - 99 % of the applied 13CGactivity was
excreted as hippuric acid in urine within 120
m nutes after application.

14- AUG 2001 (140)

Remar k: In an in vitro study, the nitrosation of
met hylurea to form N nitrosonet hyl urea by
benzoic acid at a concentration of 10, 50 or
100 mM was not reduced (101, 108 or 102-110 %
conpared to control).

14- AUG 2001 (141)

Remar k: Regi onal differences in percutaneous
absorption of benzoic acid were tested in
vitro (face, abdonmen, back, forearm
tigh, lower |leg, dorsal food, dorsal hand,
pal m and sol e).
A trend of increasing perneability from
truncal to acral sites was observed
(exception: pal mar/plantar skin).

23- OCT- 1995 (142)

Remar k: Benzoic acid was positive in the m crosomal
degranul ati on assay, if mcrosones were
prepared at low 'g' force (10000).
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14- AUG 2001

Remar k:

14- AUG 2001

Rermar k:

14- AUG 2001

Renmar k:

14- AUG 2001

In the test with rough endopl asmatic reticul um
prepared at high 'g" forces (>= 105000) it was
negati ve. The degranul ati on assay tests the
ability of a chemical to dissociate polysones
and ri bosonmes fromthe endopl asmatic

reticul um

(143)

Benzoic acid (purity 99,9 % 2 % solution in
phosphat e buffered saline) was adm ni stered
i.v. (jugular catheter) to two male F 344 rats
at approx. 2 ng/l for a total dose of 108 ny.
The substance caused no neuroexcitation.

(144)

The application of benzoic acid (1 %in diet
[ approx. 450-890 ng/kg/d]) for 1 day to 4 nale
cats (initial body weight: 1.06- 1.70 kQ)
resulted in convul si ons, aggression,
hyper aest hesi a, swollen hepatic cells with
centril obul ar vacuol ation, infiltration of
i nflanmatory cells, and narked di stension of
the ki dney glomeruli. No pathol ogi cal
findings in brain and spinal cord.
Mortality: 1/4
control group: yes

(111)

O her: In a screening with COMPACT (conputer-
opti m zed nol ecul ar paranetric anal ysis of
chem cal toxicity) benzoic acid was predicted
as a potential substrate for cytochronme P450
Il E.

(145)
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6. ANALYT.METH.FOR DETECTION AND IDENTIFICATION DATE: 14-FEB.-2002
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6.1 Anal ytical Methods

6.2 Detection and Ildentification
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7. EFF AGAINST TARGET ORG.AND INTENDED USES DATE: 14-FEB.-2002
SUBSTANCES ID: 65-850

7.1 Function

7.2 Effects on Organisns to be Controlled

7.3 Organisns to be Protected

7.4 User

7.5 Resi stance

UNEP PUBLICATIONS 17



OECD SIDS BENZOATES

8. MEAS. NEC. TO PROT. MAN, ANIMALS, ENVIRONMENT DATE: 14-FEB.-2002

SUBSTANCES ID: 65-850

Met hods Handl i ng and Storing

Fi re Gui dance

Emer gency Measures

Possi b. of Rendering Subst. Harm ess

Wast e Managenent

Si de-effects Detection

Subst ance Regi stered as Dangerous for G ound Water

Reactivity Towards Container Materi al
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10- AUG- 2001

10- AUG- 2001

68

2, 3, 4, 5,7
reliability, 1, 2,

Chapter: 1,
Reliability: without
3, 4

Fl ags: without flag, confidential, non
confidential, WGK (DE), TA-Luft (DE),
Materi al Safety Dataset, Risk Assessnent,
Directive 67/548/ EEC, SI DS
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OECD SIDS

BENZOATES

1. GENERAL INFORMATION

DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

1.0.1 CECD and Conpany | nformation

Type: | ead organi sation

Nane: American Chem stry Council (formerly Chem ca
Manuf acturers Associ ati on), Benzoates HPV
Panel

Street: 1300 W I son Boul evard

Town: 22209 Arlington, VA

Country: United States

09- AUG 2001

Type: cooperati ng conmpany

Nane: ATOFI NA Chem cal s, Inc.

Country: United States

09- AUG 2001

Type: cooperati ng conpany

Nane: Bayer Corporation

Country: United States

09- AUG 2001

Type: cooperating conpany

Name: DSM Fi ne Cheni cal s

Country: Net her | ands

03-JAN- 2001

Type: cooperati ng conpany

Nane: Noveon, Inc.

Country: United States

09- AUG 2001

Type: cooperati ng conpany

Nane: Vel si col Chem cal Corporation

Country: United States

26- MAY- 2000

1.0.2 Location of Production Site

1.0.3 ldentity of Recipients
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OECD SIDS BENZOATES

1. GENERAL INFORMATION DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

1.1 General Substance Information
1.1.0 Details on Tenpl ate

1.1.1 Spectra

1.2 Synonyns

1.3 Inpurities

1.4 Additives

1.5 Quantity

1.6.1 Labelling

1.6.2 Classification

1.7 Use Pattern

1.7.1 Technol ogy Production/ Use

1.8 Occupational Exposure Limt Values

1.9 Source of Exposure

1.10.1 Recommendati ons/ Precauti onary Measures

1.10.2 Enmergency Measures

1.11 Packagi ng

1.12 Possib. of Rendering Subst. Harnl ess

1.13 Statenments Concerning Waste
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OECD SIDS BENZOATES

1. GENERAL INFORMATION DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

1.14.1 Water Pollution

1.14.2 Major Accident Hazards
Legi sl ati on:

Subst ance |isted:

10-JUL-2000

1.14.3 Air Pollution

Cl assi fied by:
Label | ed by:
Number :

Cl ass of danger:
10-JUL-2000

1.15 Additional Remarks

1.16 Last Literature Search

Type of Search: I nternal and Externa
Dat e of Search: 07- SEP-1999

Remar k: Only HPV endpoi nts: TOXLI NE data base and
i nternal studies.
09- AUG 2001

1.17 Revi ews

1.18 Listings e.g. Chemi cal Inventories
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OECD SIDS

BENZOATES

2. PHYSICO DATA CHEMICAL

DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

2.1 Melting Point

Val ue:

Met hod:
Remar k:
Reliability:

Fl ag:
09- AUG 2001

Val ue:
Met hod:

Year :
Test subst ance:
Reliability:

Fl ag:
09- AUG 2001

Val ue:

Met hod:
Remar k:
26-JAN-2001

2.2 Boiling Point

> 300 degree C
ot her: neasured
Car boni sation at tenperature > 500 degree C
(2) valid with restrictions
Dat a from Handbook or collection of data
Critical study for SIDS endpoi nt

(1) (2)

330.6 degree C

other: (cal cul ated) MPBPWN (v1.31) Program
Adapt ed Joback Met hod

1999

ot her TS: nolecular structure

(2) valid with restrictions

Accepted cal cul ati on net hod

Critical study for SIDS endpoi nt

(3)

410 - 430 degree C
ot her
DSM dat asheet .

Val ue: 464.9 degree C

Met hod: other: (calculated) MPBPWN (v1.31) Program ;
Adapted Stein and Brown Method

Year : 1999

Test subst ance: other TS: nol ecul ar structure

Reliability: (2) wvalid with restrictions
Accepted cal cul ati on net hod

Fl ag: Critical study for SIDS endpoi nt

09- AUG 2001 (3)

2.3 Density

Type: relative density

Val ue: = 1.44 g/cnB

Fl ag: Critical study for SIDS endpoi nt

26- JAN- 2001 (4) (5)
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OECD SIDS BENZOATES
2. PHYSICO DATA CHEMICAL DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1
Type: bul k density
Val ue: 650 kg/ nB
Remar k: t hi ckened
Sour ce: DSM Speci al Products B.V. Gel eenECB —
Exi sting Chem cals Ispra (VA
26- MAY- 2000 (6)
Type: bul k density
Val ue: 350 kg/ nB
Remar k: not thickened
Sour ce: DSM Speci al Products B.V. Gel eenECB —
Exi sting Chemi cals Ispra (VA
26- MAY- 2000 (6)

2.3.1 Ganul onetry

2.4 Vapour Pressure

Val ue:
Met hod:

Year :
Test subst ance:
Resul t:

Reliability:
Fl ag:
09- AUG 2001

. 00000000489 hPa at 25 degree C

other (calculated): MPBPWN (v1.31) Progrant
Modi fied Grain Method

1999

ot her TS: nolecular structure

3.67E- 009 mm Hg; 4.89E-09 hPa

(2) wvalid with restrictions

Accept ed cal cul ati on net hod

Critical study for SIDS endpoint

2.5 Partition Coefficient

| og Pow:
Met hod:

Year :
Test subst ance:
Reliability:

Fl ag:
09- AUG 2001

| og Pow:
Met hod:
Year :
Test subst ance:

(3)
-2.269
other (calculated): Log Kow(version 1.65
esti mat e)
1999
other TS: nol ecul ar structure
(2) valid with restrictions
Accepted cal cul ati on net hod
Critical study for SIDS endpoint

(7)

= -2.13
other (calculated): CLogP

other TS: ol ecul ar structure
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OECD SIDS BENZOATES

2. PHYSICO DATA CHEMICAL DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Remar k: Cal cul ated according to C. Hansch et al 1985.
Reliability: (2) wvalid with restrictions

Fl ag: Critical study for SIDS endpoint

23- MAR- 2001

2.6.1 Water Solubility

Val ue: 556 g/1 at 20 degree C
Met hod: ot her
Remar k: pH val ue: about 8.
Reliability: (2) valid with restrictions
Dat a from Handbook or collection of data
Fl ag: Critical study for SIDS endpoint
09- AUG 2001 (8) (9)
Val ue: 630 g/1 at 20 degree C
pH: 7
26- JAN- 2001 (6) (6)
Remar k: concentrated solutions react neutral
di luted solutions react weakly al kaline (pH 8)
26- JAN- 2001 (10)

2.6.2 Surface Tension

2.7 Flash Poi nt

Val ue: > 100 degree C
Type: cl osed cup
Met hod: other: DIN 51758
Year:
Reliability: (1) wvalid without restriction
Meet s National standards nethod (AFNOR/ DI N)
09- AUG 2001 (6)

2.8 Auto Flanmability

2.9 Flammability

2.10 Expl osive Properties

Resul t:
Remar k: Can form explosive m xtures with air.
09- AUG 2001

136 UNEP PUBLICATIONS



OECD SIDS

BENZOATES

2. PHYSICO DATA CHEMICAL

DATE: 10-AUG-2001

SUBSTANCE ID: 532-32-1

2.11 Oxidizing Properties

2.12 Additional

Rermar k:

23- OCT- 1995

Remar k:

23- OCT- 1995

Renar k:
23- OCT- 1995

Remar ks

At arel. humdity of > 50%the salt is

hygroscopic and it dissolves at r. F.-values >

85 %

WV spectrum | ambda max (nm:
225 (water; |Ig epsilon: n.a.)

pH value ca. 7.5 at 10 g/l water

(10)

(11)

(6)
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OECD SIDS BENZOATES

3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

3.1.1 Photodegradation

Type: air
Conc. of subst.: at 25 degree C
| NDI RECT PHOTOLYSI S
Sensitizer: OH
Conc. of sens.: 1560000 nol ecul e/ cnB
Rate constant: .0000000000017775 cnB/(nolecule * sec)
Degr adat i on: 50 % after 72.2 hour(s)

Met hod: ot her (cal cul ated): AOP Program (vl1.89)
Year : 1999 GLP:

Test substance: other TS: nolecular structure

Reliability: (2) valid with restrictions
Accepted cal cul ati on net hod

Fl ag: Critical study for SIDS endpoi nt

09- AUG 2001 (3)

Type:

Met hod:

Year: GLP:

Test substance:

Remar k: See 1 UCLID on benzoic acid (CAS# 65-85-0); the
phot odegr adati on of the sodium salt should be
simlar.

09- AUG 2001

3.1.2 Stability in Water

Type:

Met hod:

Year : GLP:

Test substance:

Remar k: Based on structure and organic chem stry rules
(e.g. bonding in organic nolecules, activation
energy, reactivity, transformations, addition,
substitution, elinmnation) no hydrolysis wll
occur at pH ranges 4 - 11.

Fl ag: Critical study for SIDS endpoint

26- JAN- 2001

3.1.3 Stability in Soi
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OECD SIDS BENZOATES

3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

3.2 Monitoring Data (Environnent)

Type of
measur enent :
Medi um
Met hod:
Concentration
Remar k: See 1 UCLID on benzoic acid (CAS# 65-85-0); the
data on the sodiumsalt should be sinilar.
09- AUG 2001

3.3.1 Transport between Environnental Conpartnents

Type: fugacity model [evel I1

Medi a: other: air - water - soil - sedinent
Air (Level 1I):

Water (Level 1):

|
Soil (Level 1):
I
I

I
Biota (L.II1/111):
Soil (L.1L/11T1):
Met hod: ot her: EPIWn Mdeling Program
Year: 1999
Resul t: Di stribution Hal f-Life Em ssi ons Fugacity
(percent) (hr) (kg/ hr) (atm
Air 1. 45e- 007 144 1000 4.83e-019
WAt er 45. 3 360 1000 1. 38e-020
Soi | 54.6 360 1000 6.16e-019
Sedi ment 0. 0755 1.44e+003 0 1.15e-020
Persi stence Time: 421 hr
Reacti on Ti ne: 520 hr
Advection Tinme: 2.21e+003 hr
Percent Reacted: 80.9
Percent Advected: 19.1
Reliability: (2) valid with restrictions
Accepted cal cul ati on net hod
Fl ag: Critical study for SIDS endpoint
09- AUG 2001 (12)

3.3.2 Distribution

3.4 Mode of Degradation in Actual Use

Remar k: I n many species benzoic acid sodiumsalt is
rapi dly absorbed and rapidly netabolized nanely
conjugated with glycine and excreted as hippuric
acid in the urine.
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OECD SIDS BENZOATES

3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

The substance is readily biodegradable, and is
bi odegraded within chem cal industry via a waste

wat er treatnment plant.
09- AUG 2001

3. 5 Bi odegradation

Type: aer obi c

| nocul um activated sludge, domestic

Concentrati on: 50 ng/l related to Test substance

Degr adati on: ca. 90 % after 7 day

Resul t: readi |y bi odegradabl e

Met hod: OECD Guide-line 301 B "Ready Bi odegradability:

Modi fied Sturm
Test (CO2 evolution)”

Year : 1981 GLP: no data
Test substance: ot her TS: sodium benzoate, purity not noted
Remar k: Sodi um benzoate is the recommended "readily

bi odegr adabl e reference substance" for OECD
Gui del i ne studi es.

Thi s endpoi nt has been studi ed several tines
by several other investigators/groups and al
support the result of the study nentioned

above.
Test condition: 25 degree C
Reliability: (1) valid without restriction
Gui del i ne study
Fl ag: Critical study for SIDS endpoi nt
09- AUG 2001 (13) (14)
Type: anaer obi c
| nocul um ot her bacteria: anaerobic sewage, donestic and
i ndustri al
Concentrati on: 50 mg/| related to DOC (Dissol ved Organic
Car bon)
Degr adat i on: 93 % 7.5 after 7 day
Met hod: ot her: see bel ow
Year: GLP: no data
Test substance: other TS: technical grade sodi um benzoate

purchased from Al drich Chem cal Co. , UK

Met hod: 2-3 g sludge plus sodi um benzoate
(concentration equivalent to 50 ng
Carbon/liter or 85 ng substance/l).
Controls and tests done in triplicate.
Tenperature = 35 degree C
Measur ed gas production (CH4 + CQO2).
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OECD SIDS

BENZOATES

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Rermar k:
Resul t:

Reliability:

Fl ag:
09- AUG 2001

Type:
| nocul um
Concentrati on:

Degr adati on:
Resul t:
Test subst ance:

Met hod:
Modi fied Sturm

Year :
Test substance:
Met hod:

Reliability:
03- JAN- 2001

Type:
| nocul um

Concentrati on:
Met hod:

Year :
Test substance:
Renmar k:

26-JAN- 2001

Type:

| nocul um
Contact tine:
Degr adat i on:
Resul t:

retard lag 2 d
Degradation is expressed as percentage of
t heoretical nethane production based on the
stoi chionetry of degradati on.

(2) valid with restrictions

Meets generally accepted scientific standards,
wel | docunmented and acceptable for assessnent
Critical study for SIDS endpoi nt

(15)

aerobi c

ot her: suspension frommarine aquariumfilters
10 ng/l related to DOC (Dissolved Organic

Car bon)

> 97 % after 28 day

readi |y bi odegradabl e

2 day 20 %
4 day 45 %
6 day 55 %
8 day 70 %
20 day 85 %

CECD Guide-line 301 B "Ready Bi odegradability:
Test (CO2 evolution)”
1981 GLP:

Gui del i ne adapted to use seawater as test
medi um and i nocul um
(1) wvalid without restriction

(16)

anaer obi c
ot her bacteria: anaerobic sewage, donestic,
2 weeks preincubated
related to Test substance
ot her: anaerobi c degradation, static,
35 degree C, paraneter:gasproduction
GLP:

concentration: 50/60/90 ny/l
degradati on 47/ 49/28 d = 60.5/82.7/74 %

(17)

aer obic

donesti c sewage, non-adapted
28 day

84 % after 14 day

readi |l y bi odegradabl e
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OECD SIDS

BENZOATES

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Test subst ance:

14 day 84 %
28 day 92 %

Met hod: Directive 84/449/EEC, C.7 "Biotic degradation
nodi fied MTI test”
Year : 1982 GLP:
Test substance: other TS: purchased from Si gma Chem cal s
Reliability: (1) valid without restriction
19- MAY- 2000 (17)
Type: aer obi c
| nocul um other: mcroorgani snms already present in
seawat er
Concentrati on: 11.6 my/l related to DOC (Dissolved Organic
Car bon)
Contact time: 61 day
Degr adat i on: 80.5 % after 20 day
Resul t: readi |l y bi odegradabl e
Test subst ance: 5 day 57.4 %
10 day 72.8 %
30 day 83.4 %
50 day 91.7 %
61 day 96.4 %
Met hod: CECD Guide-line 301 A (new version) "Ready
Bi odegradability: DOC Die Away Test"
Year :
GLP:
Test substance: no data
09- MAY- 2000 (19)
Type: aer obi c
| nocul um
Degr adat i on: 100 % after 28 day
Resul t: readi |l y bi odegradabl e
Met hod: OECD Guide-line 301 D "Ready Biodegradability:
Cl osed Bottle
Test"
Year: GLP:
Test substance: no data
09- MAY- 2000 (20)
Type:
| nocul um activated sludge, non-adapted
Concentrati on: 100 ng/l related to Test substance
Degr adat i on: 84 % after 10 day
Met hod: Directive 84/ 449/EEC, C.7 "Biotic degradation
- nodified MTI test”
Year :
GLP:
Test substance:
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OECD SIDS

BENZOATES

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Renar k:

26- JAN- 2001

Type:

| nocul um

Degr adat i on:
Test subst ance:
Met hod:

Bi odegradability:

Year :
Test substance:
09- MAY- 2000

Type:
| nocul um

Concentrati on:
Met hod:

Year :
Test subst ance:
Remar k:

26-JAN- 2001

Type:
| nocul um

Concentrati on:
Degr adat i on:
Met hod:

Year :
Test substance:
Remar k:
Test condition:

26- JAN- 2001

Type:
| nocul um

Concentration:
Degr adati on:
Met hod:

Year :
Test substance:

degradation after 10 d: 64 -
after 28 d: 75 -
0 d lag phase EG Ri ngt est

98 % (n=14)

111 % (n=14)

1981- 82
(21)

88 % after 28
60 day 95 %
CECD Gui de-line 301 A (new version) "Ready
DOC Die Away Test"
GLP:
no data
(20)

ot her bacteria: purification plant outfl ow
m xed with a soil suspension
5 nmy/l related to Test substance

other: Respironmeter-Test (Closed Bottle Test)
GLP:
degradation after 30 d: 75 - 111 % ThSB
54-89 % Medium without NH4 C
71-130% Mediumwi th NH4 C
(22)
ot her bacteria: anaerobic | aboratory-sewage,
adapt ed
300 mg/| related to Test substance
98 % after 4 day
ot her: anaerobi c degradation, static
GLP:
paranmet er: gasproduction
35 degree, enrichnment culture
(23)
ot her bacteria: anaerobic sewage, donestic,
washed
50 mg/| related to Test substance
49.8 % after 61 day
ot her: anaerobi c degradation, static,

35 degree C, paraneter:gasproduction
GLP:
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OECD SIDS

BENZOATES

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Remar k:

26- JAN- 2001

Type:
| nocul um

Concentrati on:
Degr adati on:
Met hod:

Year :
Test
26-JAN- 2001

Type:
| nocul um

Concentration:
Degr adat i on:
Met hod:

Year :
Test
Remar k:
Test
26-JAN 2001

Type:
| nocul um

Concentrati on:
Degr adat i on:

Met hod:

Year :
Test

26-JAN- 2001

3.6 BOD5, COD or

subst ance:

subst ance:

condi tion:

subst ance:

concentration:
degradati on

60/ 60 mg/ |
35/56 d = 95.3/96.5 %
(17)

ot her bacteria:
cul ture, benzoate-adapted

3000 nmg/ |l related to Test substance
ca. 99 % after 5 day

ot her: anaerobi c degradation, static,
37 degree C, analytical control of
concentration, pH 6.7-6.9

met hanogeni ¢ sewage | aboratory

GLP:

(24)

ot her bacteria: anaerobic sewage from a
purification plant of woodmanufactering
i ndustry, benzoat e- adapted
307 mg/| related to Test substance
ca. 99 % after 2 day
ot her: anaerobi c degradation, static,
anal ytical control of concentration
GLP:

Original data of concentration: 2.13 mM
37 degree C

(24)

ot her bacteria: anaerobic enrichnent cul ture

(fen), adapted

2306 ng/ | related to Test substance

100 % after 4 day

ot her: anaerobi c degradation, static,
paranmeter: gas production by GC, 39degree C,
pH 6.7

GLP:

(25)

BOD5/ COD Rati o

Rermar k: No dat a.
09- AUG 2001
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OECD SIDS

BENZOATES

3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 10-AUG-2001

SUBSTANCE ID: 532-32-1

3.7 Bioaccunul ati on

Speci es:
Exposure peri od:
Concentrati on:
BCF:
Eli m nati on:
Met hod:

Year:
Test substance:
Remar k:

Resul t:
Reliability:
Fl ag:

09- AUG 2001
Speci es:

Exposure period:
Concentrati on:
BCF:
Eli m nation
Met hod:

Year :
Test substance:
Remar k:

09- AUG 2001

3.16

ot her: (cal cul ated) BCF Program (v2.13)

1999 GLP:

ot her TS: nol ecul ar structure

Based on the log P and its rapid

net abol i zati on and excretion in many species
no bi oaccunul ation is indicated.

Estimated Log BCF = 0.500 (BCF = 3.162)
(2) valid with restrictions

Accepted cal cul ati on net hod

Critical study for SIDS endpoint

(3)

GLP:

Based on the log P and its rapid
met abol i zati on and excretion in many species
no bi oaccunul ation is indicated.

3.8 Additional Remarks

Renmar k:

23- OCT- 1995

Aer obi ¢ degradation in sea water
I noculum sea water; salinity 18,6 %
20 degree C
Met hod: Mbdified OECD Screening Test, OECD
Gui deline 301 E adopted 12 May 81, EG
Richtlinie 84/ 449/ EWG part C 3 imEG
Amt sbl att L 251, |SO 7824 (1984)
Concentration: 20 mg/1 DOC
degradation after 28d: 100 %
degradation after 12d: 95 %

(26)
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OECD SIDS

BENZOATES

3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 10-AUG-2001

SUBSTANCE ID: 532-32-1

Renmar k:

23- OCT- 1995

Renmar k:

23- OCT- 1995

Renmar k:

23- OCT- 1995

Aer obi ¢ degradation in sea water
I nocul um sea water (38.7 o/o0), 20 degree C
Met hod: shake flask test - die away-test;
paraneters: DOC initial concentration: 20 ny/l
related to Test substance; 11.6 ng DOC/| (1)
40 nmg/ | resp. 23.2 ng/l related to DOC (2)
degradation:after 5/20/61 d: 57.4/80.5/96.4 %
lag tinme: 4 d (1)

after 5/20/61 d:30.8/72.8/98.0 %
lag tinme: 3 d (2)

(27)

Anaer obi ¢ degradation in | ake water:

| nokul um sedi nent (eutrophic |ake)

Met hod: anaer obi ¢ degradati on, sem stati c;

28 resp. 37 degree C, pH 7,4 - 7,6

Concentration: 724 ng/l related to Test

subst ance

Degradation after 20 d: ca. 100 %

Remar k: 50% (W v) sedinment in culture nmedi um
started after 4 h (only in undiluted
sedi ment), conplete transformation
to nmet hane, detection of Cl4 sodi um
benzoate (ring-Iabelled); adaption
to aliphatic fatty acids

(28)

Anaer obi ¢ degradation in |aboratory aquifer

col um:

Met hod: conti nuous, room tenperature, contents
of col umm:

30 % material of water-bearing soi

sedi ment/

70 % sl ate-debris
Concentration: 28.1 ng/l related to Test
subst ance
Degr adat i on: > 95 %
Remar k: Degradati on after adaptation phase of
1 week to m Xylol; 30 degree C; flow through
time: 2.6 cnh, length of colum: 25 cm

(29)

146
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OECD SIDS BENZOATES

4. ECOTOXICITY DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

AQUATI C ORGANI SMS

4.1 Acute/Prolonged Toxicity to Fish

Type: fl ow through
Speci es: Pi mephal es pronelas (Fish, fresh water)
Exposure period: 96 hour(s)
Unit: ng/ | Anal ytical nonitoring: yes
NOCEC: > 245
EC50 484
Met hod: EPA OPP 72-1

Year : GLP: no data
Test substance: other TS: sodium benzoate, 99+% purity
Met hod: pH was adjusted to approximate that of Lake

Suprior water (pH 7.8) with NaOH or HCL.
Conpound anal yses were done by HPLC. al
exposure chanmbers at 0, 24, 48, 72 and 96 hr
Fat head m nnows used in this experinent were
cultured at US EPA Environnmental Research
Laboratory, Duluth, MN and University of

W sconsin - Superior canpus.

20 fish/concentration and control.

Behavi or and toxic signs were noted at
4,24,48,72 and 96 hours and used to cal cul ate

EC50.

Remar k: Affected fish were hyperactive and | ost
equilibriumprior to death. No effect data
were recorded. Individual |engths and weights

of the test fish were not recorded, however
the measured mean wei ght was 230 ng.

Al kalinity increased with increasing toxicant
concentration. This endpoint had been studied
by another investigator and reported results
simlar to the study nentioned above.

Test condition: tenperature =23.9 degree C (+/-0.3); dissolved
oxygen = 7.0 ng/l; pH=7.37; hardness = 43.4
ng/ | CaCOB;

al kalinity = 80.9ng/|l CaCO3; tank volume = 7.3
liter; average neasured concentrations 101,
163, 245, 400, 680 ny/l

Reliability: (1) valid without restriction
Gui del i ne study
Fl ag: Critical study for SIDS endpoi nt
09- AUG 2001 (30) (31)
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OECD SIDS

BENZOATES

4. ECOTOXICITY

DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Type:
Speci es:
Exposure period:
Unit:
LC50:
Met hod:

Year :
Test subst ance:
Met hod:

Test condition:

Reliability:

09- AUG 2001

static
Pi mephal es pronelas (Fish, fresh water)
96 hour (s)
ng/ | Anal ytical nonitoring: no
> 100
ot her: see bel ow
GLP: no data
ot her TS: sodi um benzoate, reagent-grade
10 fish/dose were exposed to a solution of the
test substance for 96 hours (a total of seven
aquatic species were tested simnultaneously).
Bi ol ogi cal observati ons and determ nati ons of
tenperature, dissolved oxygen and pH were done
daily. Survi val, condition,and behavi or were
recorded.
The LC50 val ues were estimated by interpolation
Met hod (Stephan, CE, ASTM STP 634, FL Mayer & JL
Hamel i nk (eds.) pps 65-84).
20 degree C, pH 6.5-8.5; 16 hr 1ight/day;
size of m nnows = 200-500 ny; food was w thheld
for 24 hr prior to exposure; tests were done in
duplicate.
(2) valid with restrictions
Meets generally accepted scientific standards,
wel | document ed and acceptabl e for assessment

4.2 Acute Toxicity to Aquatic Invertebrates

Type:
Speci es:
Exposur e peri od:
Unit:
EC50:
Met hod:

Year :
Test substance:
Met hod:

(32)
static
Daphni a magna (Crustacea)
96 hour (s)
ng/ | Anal ytical nonitoring: no
> 100

ot her: see bel ow

GLP: no data
other TS: sodium benzoate, reagent grade
10 organi sms/ dose were exposed to a solution
of the test substance for 96 hours (a total of
seven aquatic species were tested
si mul t aneousl y) .
Bi ol ogi cal observati ons and determ nati ons of
t enperature, dissolved oxygen and pH were done
daily.
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4. ECOTOXICITY DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Survival, condition,and behavi or were recorded.
The LC50 val ues were estinmated by interpol ation
met hod( St ephan, CE, ASTM STP 634, FL Mayer & JL
Hanmel i nk (eds.) pps 65-84).

Remar k: Thi s endpoi nt had been studi ed by anot her
i nvestigator and reported results simlar to
the study nentioned above.

Test condition: 20 degree C; pH 6.5-8.5; 16 hr |ight/day;
Daphnia were at first and second | arval instar;
food was withheld for 24 hr prior to exposure;
tests were done in duplicate.

Reliability: (2) valid with restrictions

Meets generally accepted scientific standards,
wel | docunmented and acceptable for assessnent

Fl ag: Critical study for SIDS endpoint
09- AUG 2001 (33) (32)
Type: static
Speci es: Gammarus fasciatus (Crustacea)
Exposure period: 96 hour(s)
Unit: ng/ | Anal ytical nonitoring: no
EC50: > 100
Met hod: ot her: see bel ow
Year : GLP: no data
Test substance: other TS: sodium benzoate, reagent grade
Met hod: 10 organi snms/ dose were exposed to a solution of

the test substance for 96 hours (a total of seven
aquatic species were tested sinmultaneously).
Testing concentrations were 0.1, 1.0,

10, and 100 ng/|.

Bi ol ogi cal observations and determ nati ons of
tenperature, dissolved oxygen and pH were done
daily.

Survival, condition,and behavior were recorded.
The LC50 val ues were estinmated by interpolation
met hod (St ephan, CE, ASTM STP 634, FL Mayer & JL
Hanmel i nk (eds.) pps 65-84).

Test condition: 20 degree C, pH 6.5-8.5; 16 hr |ight/day;
Gammar us wei ghed approximately 7 ng at testing;
food was withheld for 24 hr prior to exposure;
tests were done in duplicate.

Reliability: (2) valid with restrictions

Meets generally accepted scientific standards,
Wel | docunmented and acceptable for assessnent
Fl ag: Critical study for SIDS endpoi nt
09- AUG 2001 (32)
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4. ECOTOXICITY

DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Type:
Speci es:

Exposure peri od:

Unit:
EC50:
Met hod:
Year :
Test subst ance:
Met hod:

Test condition:

static
Asel | us i nternedius
96 hour (s)

ng/ |

> 100
ot her:

(Crust acea)

Anal ytical nonitoring: no
see bel ow
GLP: no data
other TS: sodium benzoate, reagent grade
10 organisns/dose were exposed to a sol ution of
the test substance for 96 hours (a total of seven
aquati c species were tested sinmultaneously).
Testing concentrations were 0.1, 1.0,
10, and 100 ng/|.
Bi ol ogi cal observati ons and determ nati ons of
t enperature, dissolved oxygen and pH were done
daily.
Survival, condition,and behavi or were recorded.
The LC50 val ues were estinmated by interpol ation
Met hod (Stephan, CE, ASTM STP 634, FL Mayer & JL
Hanmel i nk (eds.) pps 65-84).
20 degree C; pH 6.5-8.5; 16 hr |ight/day;
organi sns wei ghed approximately 12 ng at
testing; food was withheld for 24 hr prior to
exposure; tests were done in duplicate.

Reliability: (2) valid with restrictions
Meets generally accepted scientific standards,
wel | docunmented and acceptable for assessnent.
09- AUG 2001 (32)
Type:
Speci es: Daphni a magna (Crustacea)
Exposure period: 48 hour(s)
Uni t: ng/ | Anal ytical nonitoring:
EC50: < 650
Met hod: ot her: no data
Year : GLP:
Test substance:
Test condition: 25 degree C
09- AUG 2001 (34)
Type: static
Speci es: ot her aquatic nollusc: Helisoma trivolvis
Exposure period: 96 hour(s)
Unit: ng/ | Anal ytical nonitoring: no
EC50: > 100
Met hod: ot her: see bel ow
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DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Year :

Test subst ance:

Met hod:

Test condition:

Reliability:

09- AUG 2001

Type:
Speci es:

Exposure peri od:

Unit:

EC50:

Met hod:
Year :

Test subst ance:

Met hod:

Test condition:

GLP: no data
ot her TS: sodium benzoate, reagent grade
10 organi sns/ dose were exposed to a solution of
the test substance for 96 hours (a total of
seven aquatic species were tested
si mul t aneousl y).
Testing concentrations were 0.1, 1.0,10, and 100
ng/ | .
Bi ol ogi cal observations and determ nati ons of
tenperature, dissolved oxygen and pH were done
daily.
Survival, condition,and behavi or were recorded.
The LC50 val ues were estimated by interpol ation
met hod
(Stephan, CE, ASTM STP 634, FL Mayer & JL
Hamel i nk (eds.) pps 65-84).
20 degree C; pH 6.5-8.5; 16 hr |ight/day;
organi sms wei ghed approximately 180 ng at
testing; food was withheld for 24 hr prior to
exposure; tests were done in duplicate.
(2) valid with restrictions
Meets generally accepted scientific standards,
wel | docunented and acceptable for assessnent.

(32)
static
ot her aquatic worm Dugesia tigrina
96 hour (s)
ng/ | Anal ytical nonitoring: no

> 100
ot her: see bel ow
GLP: no data

other TS: sodium benzoate, reagent grade

10 organi snms/ dose were exposed to a sol ution of
the test substance for 96 hours (a total of seven
aquati c species were tested sinmultaneously).
Testing concentrations were 0.1, 1.0, 10, and 100
mg/ | .

Bi ol ogi cal observations and determ nati ons of
tenperature, dissolved oxygen and pH were done
daily.

Survival, condition,and behavior were recorded.
The LC50 val ues were estinmated by interpolation
nmet hod (Stephan, CE, ASTM STP 634, FL Mayer & JL
Hamel i nk (eds.) pps 65-84).

20 degree C; pH 6.5-8.5; 16 hr 1|ight/day;
organi sns wei ghed approximately 6 ng at testing;

food was withheld for 24 hr prior to exposure,
tests were done in duplicate.
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DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Reliability:

09- AUG 2001

Type:
Speci es:

Exposure peri od:

Unit:
EC50:
Met hod:
Year :
Test subst ance:
Met hod:

Test condition:

Reliability:

09- AUG 2001

(2) valid with restrictions
Meets generally accepted scientific standards,

wel | docunented and acceptable for assessnent.
(32)

static
ot her aquatic worm Lunbricul us vari egatus
96 hour (s)
ng/ | Anal ytical nonitoring: no
> 100
ot her: see bel ow

GLP: no data
other TS: sodium benzoate, reagent grade

10 organi sns/ dose were exposed to a solution of
the test substance for 96 hours (a total of seven
aquatic species were tested sinultaneously).
Testing concentrations were 0.1, 1.0, 10, and 100
ng/ | .

Bi ol ogi cal observations and determ nati ons of

t enperature, dissolved oxygen and pH were done

dai l y.

Survival, condition,and behavior were recorded.

The LC50 val ues were estimated by interpolation

Met hod ( Stephan, CE, ASTM STP 634, FL Mayer & JL

Hamel i nk (eds.) pps 65-84).

20 degree C, pH 6.5-8.5; 16 hr 1ight/day;
organi sns wei ghed approximately 6 ng at testing;
food was withheld for 24 hr prior to exposure;
tests were done in duplicate.

(2) valid with restrictions

Meets generally accepted scientific standards,

wel | documented and acceptable for assessnent
(32)

4.3 Toxicity to Aquatic Plants e.g. Algae

Speci es:
Endpoi nt :

Exposure peri od:

Unit:

EC50:

Met hod:
Year :

Test substance:
Resul t:

ECOCSAR Cl ass:

ot her al gae: green al gae
96 hour (s)
g/l Anal ytical nmonitoring: no
430
ot her: (cal cul ated) ECOSAR Program (vO0. 99e)
1999 GLP: no
other TS: nol ecul ar structure

Neutral Organics Organism G een Al gae

Predi cted 96-hr
(> saturation)

EC50 = 4.3e+005 ng/l
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4. ECOTOXICITY

DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Reliability:
Fl ag:
10- AUG 2001

4.4 Toxicity to Mcroorganisns e.g.

Type:
Speci es:

Exposure peri od:

Unit:
EC50:
Met hod:
Year :
Test substance:
Remar k:
Test substance:
Fl ag:
10- AUG 2001

Type:
Speci es:

Exposure peri od:

Unit:
EC50:
Met hod:
Year :
Test substance:
Remar k:
Test subst ance:
Fl ag:
10- AUG 2001

Type:
Speci es:

Exposure period:

Unit:
EC50:
Met hod:
Year :
Test substance:
Remar k:

Test subst ance:
Fl ag:
10- AUG 2001

(2) wvalid with restrictions
Accepted cal cul ati on net hod
Critical

study for SIDS endpoi nt
(12)

Bacteria

ot her bacteria: Achronobacter |iquefaciens
24 hour (s)
ng/ | Anal yti cal nonitoring:
>= 3000
other: static, 22 degree C, pH 7

GLP:
other TS
7 d-ECO >= 3000 ng/|
sodi um benzoate; purity not noted
Critical study for SIDS endpoi nt

(35)
ot her bacteria: Mcrococcus flavus
24 hour (s)
ng/ | Anal ytical nonitoring:
> 500
other: static, 22 degree C, pH 7

GLP:
other TS
7 d-ECO >= 3000 ny/l|
sodi um benzoate; purity not noted
Critical study for SIDS endpoi nt

(35)
ot her bacteria: Sarcina flava
24 hour (s)
mg/ | Anal ytical nonitoring:
< 100
other: static, 22 degree C, pH 7

GLP:
other TS
7 d-ECO >= 3000 ng/ |
sodi um benzoate; purity not noted
Critical study for SIDS endpoint

(35)
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DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Type:
Speci es:
Exposure peri od:
Unit:
EC50:
Met hod:

Year:
Test substance:
Remar k:
10- AUG 2001

Type:
Speci es:
Exposure peri od:
Unit:
EC50:
Met hod:

Year :
Test substance:
Renmar k:
10- AUG 2001

4.5 Chronic Toxici
4.5.1 Chronic Toxi

Speci es:
Endpoi nt :
Exposure period:
Unit:
Met hod:

Year :
Test substance:
Remar k:

10- AUG 2001
4.5.2 Chronic Toxi

Speci es:
Endpoi nt :
Exposure period:
Uni t:
Met hod:

Year :
Test substance:
Remar k:
10- AUG 2001

ot her bacteria: M crococcus | uteus
24 hour (s)
ng/ | Anal yti cal nonitoring:
500
other: static, 22 degree C, pH 7
GP:
7 d-ECO 500 ny/l
(35)
ot her bacteria: Sarcina |utea
24 hour (s)
nmg/ | Anal ytical nonitoring:
< 100
other: static, 22 degree C, pH 7
GLP:
7 d-ECO 1000 ng/ |
(35)

ty to Aquatic Organi sns

city to Fish

Anal ytical nonitoring:
GLP:
No data. Based on the |ow acute toxicity and

the readily biodegradation no relevant chronic
toxicity is expected.

city to Aquatic Invertebrates

Anal ytical nonitoring:
GP:

No dat a.
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4. ECOTOXICITY DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

TERRESTRI AL ORGANI SMS

4.6.1 Toxicity to Soil Dwelling Organisns

Type:
Speci es:
Endpoi nt :
Exposure period:
Uni t:
Met hod:
Year : GLP:
Test substance:
Remar k: No dat a.
10- AUG 2001

4.6.2 Toxicity to Terrestrial Plants

Speci es:
Endpoi nt :
Expos. period:
Unit:
Met hod:
Year : GLP:
Test substance:
Remar k: No dat a.
10- AUG 2001

4.6.3 Toxicity to other Non-Mamm Terrestrial Species

Speci es:
Endpoi nt:
Expos. peri od:
Uni t:
Met hod:
Year : GLP:
Test substance:
Renar k: No dat a.
10- AUG 2001

4.7 Biological Effects Mnitoring

Remar k: No dat a.
10- AUG 2001
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4. ECOTOXICITY DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

4.8 Biotransformati on and Ki netics

Type:

Remar k: Rapi d absorbtion and netabolisation and
excretion. Conjugation with glycine and
excreted in urine as hippuric acid.

10- AUG 2001

4.9 Additional Renmarks

Remar k: Carcinogenicity in fishes (Oyzias |atipes):
no tunor incidence up to concentration of
80000 ng/ kg in food (ca. 8 g sodium benzoate
salt/kg fish and day); proliferation of tissue
in the bile-duct (observation period 24 weeks)
13/50 fishes died after an exposure period of
12- 24 weeks

23- OCT- 1995 (36)

Remar k: Toxicity to fungi: MC
100 ng/l (Tal aronyces flavus, 35 d, pH 3.5)
> 600 ng/l (Talaronyces flavus, 35 d, pH 5.4)

23- OCT- 1995 (37)
Remar k: Toxicity to fungi: MC (at room tenperature):
100 ng/l (Byssochl anys fulva, 16 d, pH 3.5)
23- OCT- 1995 (38)
Remar k: Toxicity to fungi: Depending on tenperature

(21, 30 oder 37 degree C) and concentration of
sodi um benzoate (0, 200, 300, 400 oder 500
ng/ ) production of biomass by Byssochl anys

ni vea was reduced in apple- and grapefruit
juice up to an exposure period of 105 days.

23- OCT- 1995 (39) (40)
Remar k: Toxicity to fungi:
no visible growmth of:
Saccharomyces WIllia anomal a Penicillium
cerevi sae gl aucum
pH 2.6 200 ng/ | 120 ny/| 600 mo/ |
5 2000 no/ | 1000 ng/ | 4000 ng/ |
7 30000 mo/ | 20000 ng/ | 60000 o/ |
Met hod: n. a.

Test duration: n.a.
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SUBSTANCE ID: 532-32-1

23- OCT- 1995

Remar k:

23- OCT- 1995

(41)

Toxicity to yeast:

no visible growth of:

Saccharomyces el lipsoideus pH 3.5 500 ny/ |
5.0 5000 ng/ |

6.5 >25000 ng/|
Met hod: n. a.

Test duration: n.a.
(42)
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5. TOXICITY

DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

5.1 Acute Toxicity

5.1.1 Acute Oral

Type:

Speci es:

Strain:

Sex:

Number of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test substance:

Met hod:

Reliability:

Fl ag:
10- AUG 2001

Type:

Speci es:

Strain:

Sex:

Nunmber of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test substance:

Met hod:
Reliability:
Fl ag:

10- AUG 2001

Type:

Toxicity

LD50

r at

no data

mal e/ f emal e

5
wat er
= 3450 ng/ kg bw
ot her: see bel ow

GLP: no data
other TS: USP Sodi um benzoate, purchased from
Mer ck
5 ani mal s/ sex/ group; aninmals did not fast
prior to treatnent; aninmals observed for 14
days.
(2) valid with restrictions
Meets generally accepted scientific standards,
wel | docunmented and acceptable for assessnent
Critical study for SIDS endpoi nt

(43)

LD50

r at

Sher man
no data

6
no data
= 4070 mgy/ kg bw
ot her: see bel ow

GLP: no
ot her TS: sodium benzoate, purity not noted
Groups of 6 rats were given single oral doses
differing by a factor of 10. Animals were
observed for nmorbidity and nortality.
(2) valid with restrictions
Meets generally accepted scientific standards,
wel | documented and acceptable for assessnent
Critical study for SIDS endpoint

(44)

LD50
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5 TOXICITY DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1
Speci es: rat
Strain:
Sex:
Number of
Ani mal s:
Vehi cl e:
Val ue: = 3140 nmg/ kg bw
Met hod: Directive 84/ 449/ EEC, B.1 "Acute toxicity
(oral)"

Year : GLP: no data
Test substance: ot her TS: sodium benzoate, purity not noted
Reliability: (1) valid without restriction

CGui del i ne study
Fl ag: Critical study for SIDS endpoint
10- AUG 2001 (45)
Type: LD50
Speci es: r at
Strain:
Sex: mal e/ f emal e
Number of
Ani mal s: 70
Vehi cl e:
Val ue: = 2100 ng/ kg bw
Met hod:
Year : GLP: no data

Test subst ance:

Met hod:
Reliability:
30-JAN- 2001

other TS: USP Sodi um benzoate, purchased from
Mer ck
Animal s fasted 18 h prior to treatnent; dosed
by gavage; observed for 5 days.
(2) valid with restrictions

(43)

5.1.2 Acute Inhalation Toxicity

Type:
Speci es:
Strain:
Sex:
Nunmber of
Ani mal s:
Vehi cl e:
Exposure tinme:
Val ue:
Met hod:
Year :

Test substance:
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5. TOXICITY DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Remar k: See | UCLI D dataset on benzoic acid
(CAS# 65-85-0); the loss of acidity due to the
sodium salt shoul d decrease toxicity.

10- AUG 2001

5.1.3 Acute Dermal Toxicity

Type:

Speci es:

Strain:

Sex:

Number of

Ani mal s:

Vehi cl e:

Val ue:

Met hod:

Year : GLP:

Test substance:

Remar k: See | UCLI D dat aset on benzoic acid
(CAS# 65-85-0); the loss of acidity due to the
sodium salt should decrease toxicity.

10- AUG 2001

5.1.4 Acute Toxicity, other Routes

Type: LD50
Speci es: r at
Strain:
Sex:
Nunmber of
Ani mal s:
Vehi cl e:
Route of admin.: i.v.
Val ue: = 1714 mg/ kg bw
Met hod:
Year : GLP:
Test substance:
10- AUG 2001 (46)

5.2 Corrosiveness and Irritation
5.2.1 Skin Irritation

Speci es: rabbit
Concentration:
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5 TOXICITY DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1
Exposur e:
Exposure Ti ne:
Number of
Ani mal s:
PDI | :
Resul t: not irritating
EC classificat.:
Met hod: CECD Gui de-line 404 "Acute Dernal
Irritation/ Corrosion”
Year : 1981 GLP: yes
Test substance: ot her TS: sodium benzoate; purity not noted
Reliability: (1) valid without restriction
GLP gui del i ne study
Fl ag: Critical study for SIDS endpoint
10- AUG 2001 (47)
Speci es: rabbi t

Concentrati on:

Exposur e:
Exposure Ti ne:
Nunmber of

Ani mal s:
PDI | :
Resul t:

EC classificat.:

Met hod:
Year :

Test substance:

Renmar k:

Fl ag:
10- AUG 2001

Speci es:
Concentration:

Exposur e:
Exposure Ti ne:
Number of

Ani mal s:
PDI | :
Resul t:

EC cl assificat.:

not irritating

ot her: see remarks
GLP:

ot her TS: sodium benzoate; purity not noted
application of dry powder (500 ng/animal) for
24 h; responses were scored at end of
treatment and after 48 h
Critical study for SIDS endpoi nt

(48)

rat

irritating
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SUBSTANCE ID: 532-32-1
Met hod: other: intradermal; see remark
Year: GLP:

Test substance: other TS: sodium benzoate; purity not noted

Remar k: sodi um benzoate (dose 0.1 m; 0, 10, 20 %
saline solution) was tested for intradernal
irritation in mle Wstar rats.
Radi oactive indicator was used to quantify the
bi ol ogi cal response (increase of perneability
of bl ood capillaries).
At | ow concentrations (1 9% little irritation
and at higher levels (>= 3 % significant
irritation was recorded. The degree of
irritati on was dose-dependent.

10- AUG 2001 (49)

5.2.2 Eye Irritation

Speci es:
Concentrati on:
Dose:
Exposure Tine:
Comment :
Nunmber of

Ani mal s:
Resul t:

EC cl assificat.:

Met hod:

Year :

Test substance:

Renmar k:

Reliability:

Fl ag:
10- AUG 2001

Speci es:
Concentration:
Dose:

Exposure Ti ne:
Comment :

Nunmber of
Ani mal s:
Resul t:

rabbi t

slightly irritating

OECD Gui de-line 405 "Acute Eye
Irritation/Corrosion”
1987 GLP: yes
ot her TS: sodium benzoate; purity not noted
according to EEC Directive 84/449/ EEC, Annex V
of the EEC Directive 67/548/ EEC no | abel ling
as eye irritant
Draize score: 9.3
(1) valid without restriction
GLP gui del i ne study
Critical study for SIDS endpoi nt

(50)

r abbi t

not irritating
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SUBSTANCE ID: 532-32-1

EC cl assificat.:

Met hod:

Year :
Test subst ance:
Renmar k:
Reliability:
Fl ag:
10- AUG 2001

5.3 Sensitization

Type:
Speci es:
Number of
Ani mal s:
Vehi cl e:
Resul t:

Cl assi fication:

Met hod:
Year :

Test subst ance:

Renmar k:

Fl ag:
10- AUG 2001

Type:

Speci es:

Number of
Ani mal s:

Vehi cl e:

Resul t:

Cl assi fication:

Met hod:
Year :

Test subst ance:

Remar k:

Directive 84/ 449/ EEC, B.5
irritation)"

"Acute toxicity (eye

GLP:
other TS: sodi um benzoate; purity not noted
application of dry powder (50 ng/animal) for
24 h; responses were scored at 24 h, 48 h and
72 h; postexposure observation tinme: 7 d
(1) wvalid without restriction
Gui del i ne study
Critical study for SIDS endpoint
(48)

Pat ch- Test
human

ot her: patch-test

GLP:
ot her TS: sodium benzoate; purity not noted
5 of 2045 patients of dermatol ogical clinics
devel oped positive reactions to the treatnent
with 5% sodi um benzoate in petrol atum
Critical study for SIDS endpoi nt

(51)

Pat ch- Test
human

ot her: patch-test

GLP:
ot her TS: sodium benzoate; purity not noted
3 workers of a pharmaceutical plant with
transient urticaria after exposition to sodi um
benzoate and 3 previously unexposed heal t hy
control subjects were tested.
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Al l subjects reacted to benzoic acid at 0.25 %
i n aqueous solution under occlusion. 1 worker
and 2 controls reacted to sodi um benzoate at
0.5 %in saline under occlusion, but none
reacted to sodi um benzoate at 0.5 % in aqueous
sol uti on.
Al 3 workers reacted in a closed patch test to
benzoic acid at 5 % in petrolatum The tine
course of the responses to benzoic acid and
sodi um benzoate was simlar in controls and
wor ker s.
The potential of sodium benzoate to elicite
noni nmunol ogi ¢ contact urticaria nmay be due to
the formati on of benzoic acid at skin contact.
Fl ag: Critical study for SIDS endpoint
10- AUG 2001 (52)
Type: ot her: oral provocation test
Speci es: human
Concentration: Chal | enge 100 other: nmy other: ora
Number of
Ani mal s: 81
Vehi cl e:
Resul t: not sensitizing
Cl assification: not sensitizing
Met hod: ot her
Year: GLP: no
Test substance: ot her TS: sodium benzoate; purity not noted
Remar k: Oral challenge test: double blind challenge;
81 persons who clained to suffer froma food-
related intolerance. No sensitisation found.
Fl ag: Critical study for SIDS endpoi nt
10- AUG 2001 (53) (54)
Type: ot her
Speci es: human
Concentrati on: Chal | enge 50 other: my other: ora
Chal | enge 500 other: ng other: oral
Number of
Ani mal s:
Vehi cl e: ot her: none
Resul t: anmbi guous
Cl assification:
Met hod: ot her: oral challenge
Year: GLP: no

Test substance:

ot her TS: sodium benzoate; purity not noted
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Remar k: Various oral challenge tests; patients
suffering fromasthma or rhinitis dosed with
50- 500 ng benzoic acid sodiumsalt orally.
Resul t 15/ 157; 11/531; 10/46 positive

10- AUG 2001 (55) (56)

Type: ot her: see remarks

Speci es: human

Number of

Ani mal s:

Vehi cl e:

Resul t:

Cl assification:

Met hod: ot her: doubl e-blind oral challange test

Year : GLP:

Test substance:

Remar k: A patient with Mel kersson-Rosent hal syndrone
reacted positive to sodium benzoate (50 mg).
no further information avail able

10- AUG 2001 (57)

Type: ot her: see renmarks

Speci es: human

Number of

Ani mal s:

Vehi cl e:

Resul t:

Cl assification:

Met hod: other: gastric challenge test

Year : GLP:

Test substance:

Remar k: in a double-blind placebo-controlled study 25
children with severe atopic dermatitis were
chal  enged with food and food additives, applied
by nasogastric tube. 3/6 patients challenged with
sodi um benzoate showed a response. Reactions
wer e excerbations of isolated skin synptonms in
all 3 and additionally abdom nal pain in
association with rash in one child.

10- AUG 2001 (58)

Type: ot her: see renmarks

Speci es: human

Number of

Ani mal s:

Vehi cl e:
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Resul t:

Cl assification:

Met hod: ot her: oral challenge test

Year: GLP:

Test substance:

Remar k: in 21 patients (5-64 years old) with severe
atopic eczema oral challenge tests with food
addi tives were perforned.

4/ 19 patients reacted to sodium benzoate

(10, 50, 100, 300 ngy; adm nistered in gelatine
capsul es) with exacerbation of synptons (flare
up of atopic eczemn, anaphyl actoid reactions,
general i zed pruritus).

10- AUG 2001 (59)

Type: ot her: see remarks

Speci es: human

Number of

Ani mal s:

Vehi cl e:

Resul t:

Cl assification:

Met hod: ot her: oral provocation test

Year : GLP:

Test substance:

Remar k: a chem cal worker suffered fromallergic
reactions of increasing intensity while being
constantly exposed to benzoic acid during
work. After oral exposure to sodium benzoate
(500 ng) he suffered a severe anaphylactic
shock. He showed simlar but mlder reaction
after consum ng food containing benzoic acid.

10- AUG 2001 (60)

Type: ot her: see renmarks

Speci es: human

Number of

Ani mal s:

Vehi cl e:

Resul t:

Cl assification:

Met hod: ot her: oral provocation test

Year : GLP:

Test substance:
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Remar k: In a 19-year-old girl with no nedical history
apart from atopic asthma during infancy, a
severe anaphyl axis was observed after eating
food which mainly contai ned sodi um benzoate as
food additive. The patient remai ned synptom
free during a sodium benzoate free diet.
In the oral provocation test (single oral
application of 20 ng sodi um benzoate) a
| ocalized urticaria (arnms) and generalised
itching was observed. In a second ora
chal I enge (application of 160 ng sodi um
benzoate), a higher tolerance | evel was noted.

10- AUG 2001 (61)

Type: ot her: see renmarks

Speci es: human

Number of

Ani mal s:

Vehi cl e:

Resul t:

Cl assification:

Met hod: ot her: oral provocation test

Year : GLP:

Test substance:

Remar k: after a single oral application of 20 ng
sodi um benzoate, 2/10 patients with asthm and
2/ 7 patients with atopic dermatitis reacted
positive; observed were bronchi al
obstruction/ meteori sm nausea or dermatits
resp.

10- AUG 2001 (62)

5.4 Repeated Dose Toxicity

Speci es: r at Sex: mal e/ fenmal e

Strain: Sher man

Route of admn.: oral feed

Exposure period: 90 d

Frequency of
treat nent:
Post. obs.
peri od:
Doses:

Control G oup:
NOAEL :

continuously in diet

no
1, 2, 4 or 8 %in diet (approx. 640-6290
ng/ kg/ day)

yes

3145 ny/ kg bw
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LOAEL: 6290 ny/ kg bw
Met hod: ot her: see bel ow
Year : GLP: no data
Test substance: ot her TS: USP sodi um benzoate purchased from

Met hod:

Resul t:

Reliability:
Fl ag:
10- AUG 2001

Speci es:
Strain:

Rout e of adm n.:
Exposure peri od:

Frequency of

treat nent:
Post. obs.

peri od:
Doses:
Control G oup:
NOAEL :
Met hod:

Year :

Test subst ance:
Met hod:

Mer ck

Mal e rats (weighing 212 -430 granms) and fenmal e
rats (weighing 163 to 267 grans) were dosed by
gavage after being fasted for 18 hours. Aninmals
were observed for 5 days (tine interval chosen
because all survivors were gaining weight and in
"satisfactory nutritional condition").

<=4 %in diet: no adverse effects;

8 %in diet: increased nortality (4/8 died);
reduced wei ght gain; increased weight of livers
and ki dneys; pathol ogi cal | esions(not specified)

in livers and kidneys
(2) wvalid with restrictions
Meets generally accepted scientific standards,

wel | documented and acceptable for assessnent
Critical study for SIDS endpoint

(43)
rat Sex: nmal e/feml e
Sher man
oral feed
30 d

continuously in diet

no data
16- 1090 ny/ kg/ day
yes
> 1090 ny/ kg
ot her: see bel ow
GLP: no data
ot her TS: sodium benzoate, purity not noted
Groups of 10 rats (5 males, 5 fenmnl es) were
adm ni stered doses of sodium benzoate by ora
feed for thirty days. Animals were observed for
wei ght gain, appetite, norbidity and nortality.
Surviving ani mals were necropsied. Adrenal,

upper intestine, kidney, liver, and spleen were
exam ned.

Remar k: 10 rats/group
Thi s endpoi nt has been studi ed several tinmes by
several other investigators/groups and al
reported results simlar to the study nentioned
above.
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Resul t: No adverse effects were observed.
Reliability: (2) valid with restrictions
Meets generally accepted scientific standards,
wel | docunmented and acceptable for assessnent
Fl ag: Critical study for SIDS endpoint
10- AUG 2001 (63) (44)
Speci es: nmouse Sex: mal e/femal e
Strain: ot her: Al bino Swi ss

Rout e of admin.:
Exposure peri od:

Frequency of

treat nent:
Post. obs.

peri od:
Doses:
Cont r ol
NOAEL:
LOAEL:
Met hod:

Year :
Test subst ance:
Remar k:

G oup:

Resul t :

Reliability:
Fl ag:
10- AUG 2001

Speci es:
Strain:

Route of admn.:
Exposure peri od:

Frequency of
treat ment:

Post. obs.
peri od:
Doses:

Control G oup:

drinki ng wat er
35 days

conti nuously in drinking water

no data

0.5; 1; 2; 4 or 8 %in drinking water
yes

2 %

4 %

other: Toth, B. (1984)

GLP: no data
ot her TS: sodium benzoate, purity not noted
"By taking into account four paraneters
(survival rate, body weight, chem ca
consunption, histological changes), the 2%
dose |l evel was found suitable for the

lifelong treatment."

8 % 4/4 males and 4/4 females died within 3
weeks; 4 % 3/4 males and 3/4 femal es died
during the treatnment period and the body

wei ght of surviving mce was substantially
reduced.

(2) valid with restrictions

Meets generally accepted scientific standards,

wel | documented and acceptable for assessnent
Critical study for SIDS endpoint

(64)
rat Sex: male/femal e
ot her: F344/ Ducr |
oral feed
10 d

continuously in diet

no
1.81; 2.09 or 2.4 %in diet (approx. 1358,
1568 or 1800 ng/ kg/d)

yes
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LOAEL: 1358 ng/ kg bw
Met hod:
Year : GLP:

Test subst ance:
Remar k:

Resul t:

Reliability:
Fl ag:
10- AUG 2001

Speci es:
Strain:

Route of admn.:
Exposure peri od:

Frequency of
treat nent:
Post. obs.
peri od:
Doses:

Cont r ol
NOAEL:
LOAEL:
Met hod:

Year :
GLP: no data

G oup:

Test substance:

Met hod:

ot her TS: sodium benzoate, purity not noted

The mean compound consunpti on was cal cul at ed

according to Lehman, Food Drug Of. Q Bull.
18, 66 (1954).

At the | owest tested concentration of 1358
ng/ kg changes in serum chl ol esterol |evels
occurred in femal es. At doses of 1568 ng/ kg

and above changes in further serum paraneters
and an increased relative liver weight were
descri bed.

Hi st opat hol ogi cal changes of the liver,

i ncreased relative kidney weights and

di sorders of the central nervous system

were seen after dosing via diet with > 1800 nyg.
1/6 male rat in the 2.4 % group, who devel oped
increased sensitivity to stimuli and
convul si ons, died.

(2) wvalid with restrictions

Meets generally accepted scientific standards,

wel | docunmented and acceptable for assessnent.
Critical study for SIDS endpoi nt

(65)
nouse Sex: mal e/ femal e
B6C3F1
oral feed
10 d

continuously in diet

no
2.08; 2.5 or 3 %in diet
or 4500 ngy/ kg/ d)

yes

3750 ny/ kg bw

4500 mg/ kg bw

(approx. 3012, 3750

ot her: see bel ow
ot her TS: sodium benzoate (specific grade)

pur chased from Wako Pure Chenical Ind., Osaka,
Japan

Sodi um benzoate, m xed with the powdered diet,
was fed to groups of 12 mice (6 males, 6
femal es) for 10 days.
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Ani mal s were observed for body wei ght gain and
clinical signs 5 day/ week
At the end of the experinment, surviving aninmals
were necropsied. Organ weights, clinica
chem stry and hi stol ogi cal exam nations were
performed.

Remar k: The nmean conpound consunpti on was cal cul at ed
according to Lehman, Food Drug Of. Q Bull. 18,
66 (1954).

Resul t: All mce in the 3.0 % group showed i ncreased
sensitivity to stinuli and 1/5 male and 2/5
femal es showed convul sions; 2/5 femal es died;
liver weights of males and fenal es and ki dney
wei ghts of femal es were dose-dependently
i ncreased; histopathol ogi c exam nati on showed
enl arged hepatocytes, single cell necrosis and
vacuol ation of hepatocytes in all livers from
mal es; no hi st opat hol ogi ¢ changes of the kidney
were described; serumcholesterol, lipid |levels
and chol i nesterase were increased in males.

Reliability: (2) valid with restrictions
Meets generally accepted scientific standards,

wel | docunent ed
and acceptabl e for assessnent

Fl ag: Critical study for SIDS endpoint

10- AUG 2001 (65)

Speci es: r at Sex: mal e/ fenmal e

Strain: Fi scher 344

Route of admn.: oral feed

Exposure peri od:

Frequency of

treat nent:
Post. obs.

peri od:
Doses:
Control Group:
NOAEL:
Met hod:

Year :

Test subst ance:

Renmar k:

Resul t:

18- 24 nont hs

continuously in diet

no
1 or 2 %in diet
yes
2 %
ot her: OECD 451
GLP: no data

ot her TS: sodium benzoate, purity not noted
Mean conpound consunpti on:
2 %indiet: m 280 +- 9.8 ng/d

f: 202 +- 10.5 ng/d

No adverse clinical signs in treated rats; no
differences in average body wei ght and
nortality in conparison to controls.
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Reliability: (2) valid with restrictions
Meets generally accepted scientific standards,
wel | docunmented and acceptable for assessnent
Fl ag: Critical study for SIDS endpoi nt
10- AUG 2001 (66)
Speci es: rat Sex: mal e/fenal e
Strain: Sher man
Route of admin.: oral feed
Exposure period: 28 d

Frequency of

treat nent:
Post. obs.
peri od:
Doses:
Control G oup:
LOAEL:
Met hod:
Year :

Test subst ance:
Met hod:

Remar k:

Resul t :

Reliability:
10- AUG 2001

Speci es:
Strain:

Route of admn.:
Exposure peri od:

continuously in diet

2 or 5 %in diet (see remarks)

other: no data
2002 - 2357 ng/ kg bw
ot her: see bel ow
GLP: no data
other TS: sodium benzoate, food grade

Food grade sodi um benzoate was incorporated into
the basal diet at concentrations of 2% and 5%
The rats were weighed individually twi ce a week
and were inspected daily for signs of toxicity.
Food consunption for each group was recorded
weekly and the drug intake as ng/ kg bw was
cal cul ated using the average body weights for
each group. Fisher's T test for small sanples
was used as a test for significant differences
bet ween body weights for the various groups.

6 rats/group; initial body weight: 40-50 g;

mean conmpound consunpti on:

2 %in diet: m 2002 - 2357 ng/kg/ day

f: 2171 - 2396 ny/ kg/ day

5 %in diet: m 5686 ng/ kg/ day

f: 7780 ng/ kg/ day

2 % slight depression of body weight gain
only in males

5 % urine incontinence,
nortality after 2nd week

convul sions, 100 %

(3) invalid

Si gni ficant nmet hodol ogi cal deficiencies

(67)
r at Sex: mal e/ feml e
Fi scher 344
oral feed
42 d
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SUBSTANCE ID: 532-32-1

Frequency of
treat nent:
Post. obs.
peri od:
Doses:

Control G oup:
Met hod:

Year :
Test substance:

Met hod:

Resul t :

10- AUG 2001

Speci es:
Strain:
Rout e of adm n.:
Exposure peri od:
Frequency of

treat nent:
Post. obs.

peri od:
Doses:
Control G oup:
Met hod:

Year :
Test subst ance:
Remar k:

Resul t :

continuously in diet

no data
0.5; 1; 2; 4 or 8 %in diet (approx. 375-6000
ng/ kg/ day)
yes
ot her: see bel ow
GLP:
other TS: sodium benzoate, purity not noted,;
supplied by National Institute of Hygienic
Sci ences pellets in the basal diet
10 rats/group; initial body weight: 110-150 g;
t he mean conmpound consunpti on was cal cul ated
according to Lehman, Food Drug O f. Q Bull
18, 66 (1954); Animals were adm nistered diets
contai ning various concentrations of sodium
benzoate for 6 weeks.
Survival rate, growh, food intake, behavior and
general status were observed during the feeding
period. Morphol ogi cal exam nations were carried
out .
2 %in diet (approx. 1500 ng/kg/day): maxi num
tol erated dose;
>= 4 %in diet (approx. >= 3000 ng/kg/day):
nmortality 10/11 or 10/10; atrophy of the
spl een and | ynph nodes at autopsy.

(66)
r at Sex: no data
no data
oral feed

until death (see bel ow)
continuously in diet

no
5 %in diet (approx. 3750 ng/kg/ day)
yes

GLP:
other TS: benzoic acid
t he mean conpound consunption was cal cul at ed
according to Lehman, Food Drug O f. Q Bull.
18, 66 (1954)
19/ 28 young rats (initial body weight:
62-70 g) died during the first 2 weeks; al
others died 1 week |ater; reduced food intake,
di arrhea, intestinal haenorrhage and crusted
bl ood in the nose at autopsy.
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10- AUG 2001 (68)

Speci es: r at Sex: no data

Strain: no data

Route of admn.: oral feed

Exposure period: no data

Frequency of

treat nent:

Post. obs.
peri od:

Doses:
Control Group:
Met hod:

Year :
Test subst ance:
Renmar k:
Resul t :
10- AUG 2001
Speci es:
Strain:

Route of admn.:
Exposure period:

Frequency of

treat ment:
Post. obs.
peri od:
Doses:
Control G oup:
Met hod:
Year:

Test subst ance:

Renmar k:

Resul t :

10- AUG 2001

conti nuously in diet

no data
5 %in diet (approx. 3750 ny/ kg/ day)
ot her: no data

GLP:
other TS: benzoic acid

t he nmean conmpound consunpti on was cal cul at ed

according to Lehman, Food Drug O f. Q Bull.
18, 66 (1954)
4/5 adult rats (initial body weight:
221-232 ) died during 4-5 weeks; body wei ght
was reduced to 161 g
(68)

rat Sex: male
no data
oral feed
23 weeks
continuously in diet
no
5 %in diet (approx. 3750 ng/kg/d)
yes

GLP:
ot her TS: sodium benzoate, purity not noted

Basic diet: |ow casein diet; the study was
done to investigate the effect of severa
xenobiotics on the gromh retardation provoked
in rats by sodium benzoate; the data presented
here are the results of the "long-ternt
positive control group.

The mean conpound consunption was cal cul at ed
according to Lehman, Food Drug O f. Q Bull.
18, 66 (1954).

mar ked growth inhibition,
restl essness,

occasional |y
irritability, trenors
(69)
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Speci es: dog Sex: mal e/femal e

Strain: other: fox terrier

Route of admn.: oral feed

Exposure period: <= 250 days

Frequency of

treat nent:
Post. obs.

peri od:
Doses:
Contr ol
Met hod:

Year :

Test substance:
Resul t:

G oup:

26- JAN- 2001

5.5 Genetic Toxici

Type:
Syst em of
testing:

Concentrati on:

Cytot oxi c Conc.:

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test substance:

Rermar k:

Reliability:

Fl ag:
10- AUG 2001

Type:
Syst em of
testing:

once daily

0.1 - 7 g/animl/day
ot her: no data

GLP:
0.1 - < 7 g/animal/day: no toxic effect;
7 g/ animal/day (approx. 1 g/kg/day): toxic
dose (ataxia, tonoclonic convul sions,
vonm ti ng, death)

(70)

ty 'in Vitro'
Anes t est

Sal nronel I a typhi murium TA 92, TA 94, TA 98,
TA 100, TA 1535, TA 1537
0-3 ng/ pl ate

with and wi t hout

negative

OECD Guide-line 471 "Genetic Toxicol ogy:
Sal nonel I a t hyphi muri um Reverse Mutation
Assay"

1983 GLP: no data

ot her TS: sanples obtained from Japan Food
Addi tives Association; purity = 99% anal ysed
at Mnistry of Health and Welfare of Japan
Thi s endpoi nt has been studi ed by severa

ot her investigators/groups and all support the
result of the study nentioned above.

(1) valid without restriction

Gui del i ne study
Critical study for SIDS endpoi nt

(71) (72)
Cytogeneti c assay

cul tured human enbryonic lung cells
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Concentrati on:

Cytot oxi ¢ Conc.:

Met abol i ¢
activation:
Resul t:
Met hod:
Year :

Test subst ance:

Remar k:

Reliability:

Fl ag:
10- AUG 2001

Type:

Syst em of
testing:

Concentrati on:

Cytotoxi c Conc.:

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test substance:

Reliability:

Fl ag:
10- AUG 2001

Type:

Syst em of
testing:

Concentrati on:

Cytot oxi c Conc.:

Met abol i ¢
activation:
Resul t:
Met hod:
Year :

Test subst ance:

2.0, 20.0, 200.0 ug/m

wi t hout
negati ve
ot her: anaphase preparations

GLP: no data
other TS: FDA 71-37 supplied by Food and Drug
Adm ni stration
Thi s endpoi nt has been studied by severa
ot her investigators/groups and all support the
result of the study nentioned above.
(2) valid with restrictions
Meets generally accepted scientific standards,
wel | docunented and acceptable for assessnment
Critical study for SIDS endpoi nt

(73) (74)
ot her: Chrompsomal aberration test
Chi nese hanster fibroblast cell line (CHL)
0 - 2 ng/plate
wi t hout
positive
other: simlar to OECD Gui deline 473
1983 GLP: no data

ot her TS: sanples obtained from Japan Food
Addi tives Association; purity = 99% anal ysed
at Mnistry of Health and Welfare of Japan

(2) valid with restrictions
Conmparable to Guideline study with acceptable
restrictions
Critical study for SIDS endpoint
(75) (72)

other: E. coli reversion nutation assay

E. coli WP2
no data

no data

with and w t hout
negative
EPA OTS 798.5100

GLP: no data
ot her TS: sodium benzoate, purchased from
Baker; purity not noted
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Reliability: (1) valid without restriction

Gui del i ne study

Fl ag: Critical study for SIDS endpoint

10- AUG 2001 (76)

Type: other: Sister chromatid exchange

Syst em of

testing: Chi nese hanster cell 1ine (Don)

Concentrati on:

Cytot oxi ¢ Conc.:

Met abol i ¢
activation:
Resul t :
Met hod:
Year :

Test subst ance:

Met hod:

Renar k:

Reliability:

Fl ag:
10- AUG 2001

Type:

Syst em of
testing:

Concentration:

Cytot oxi c Conc.:

Met abol i ¢
activation:
Resul t:
Met hod:
Year :

Test substance:

Renmar k:

0.001 to 0.01 M/ plate
no data

wi t hout
ambi guous
ot her: see bel ow
GLP: no data

ot her TS: sodi um benzoate, supplied by
Nati onal Institute of Hygienic Sciences,
Japan; purity not noted

Sodi um benzoat e was di ssolved in Hank's bal anced
salt solution to desired concentrations. Al
cultures were kept in conplete darkness at
37 degree C for 26 hours (two cell cycles) and
0.25 ug colchicine/mM added for final 2 hours.
Cells were collected and stained by acridine
orange technique for fluorescence or nodified
FPG (fl uorecence plus G ensa) for G ensa.

The nunber of SCE per cell was determ ned on the
basi s of 20-50 intact metaphases wi thout gross
chronosone aberrati ons.

slight increase in SCE/cell, but no dosage

ef fect

(2) valid with restrictions

Meets generally accepted scientific standards,
wel | documented and acceptable for assessnent

Critical study for SIDS endpoint

(77)

other: Sister chromatid exchange

human | ynphocyt es

wi t hout
positive

GLP:

only one concentration (10E-2 M tested
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Reliability: (3) invalid

Si gni fi cant nmet hodol ogi cal deficiencies

Fl ag: Critical study for SIDS endpoint

10- AUG 2001

(78)

Type: other: Inhibition of DNA synthesis

Syst em of

testing: Vicia faba root neristens

Concentration:

Cytot oxi c Conc.:

Met abol i c
activation:
Resul t:
Met hod:
Year :
Test substance:
Renmar k:
Reliability:
Fl ag:
10- AUG 2001
Type:
Syst em of
testing:

Concentration:

Cytot oxi c Conc.:

Met abol i ¢
activation:
Resul t:
Met hod:
Year :

Test subst ance:

Met hod:

Resul t :

wi t hout
positive

GLP:

ot her observed effects:

a. concentration-dependent decrease in mtotic
figures;

b. concentrati on-dependent increase in
anaphase bri dges;

c. premature chronosone condensati on headi ng
to pycnotic nuclei; d. chromatin erosion in
i nt erphase nucl ei

(3)invalid

Unsuitabl e test system

Critical study for SIDS endpoint

(79)

Bacillus subtilis reconbinati on assay

Bacillus subtilis H17, M5

no data
positive

GLP:

no data
An overnight culture of B. subtilis, H17 and
MA5, was mxed with test solutions and incubated
for 30 mnutes at 37 degree C. After treatnent,
viable cells were counted and the ratio of 50%
survi val concentrations were cal cul at ed.

Sodi um benzoat e showed DNA damagi ng potenti al
al though it had been negative in the Ares test.
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SUBSTANCE ID: 532-32-1
Reliability: (4) not assignable
Docunentation i nsufficient for assessnent;
abstract only
Fl ag: Critical study for SIDS endpoi nt
10- AUG 2001 (80)
Type: Bacillus subtilis reconbinati on assay
Syst em of
testing: Bacillus subtilis H17, M5
Concentrati on: 6-20 ng/di sk, in water
Cytot oxi c Conc.:
Met abol i ¢
activation: with and w t hout
Resul t: ambi guous
Met hod:
Year : GLP:
Test substance:
10- AUG 2001 (81)
Type: Ames t est
Syst em of
testing: Sal nronel l a typhi murium TA 98, TA 100, TA 1535,

Concentration:

Cytot oxi ¢ Conc.:

Met abol i ¢
activation:
Resul t:
Met hod:
Year:
Test substance:
11-JAN 2001
Type:
Syst em of
testing:

Concentration:

Cytotoxi c Conc.:

Met abol i c
activation:
Resul t:
Met hod:
Year :
Test substance:
01- SEP-2000
Type:
Syst em of
testing:

Concentration:

TA 1537, TA 1538

with and w thout
negati ve

(76)
Anes test

Sal nonel la typhi murium TA 98, TA100, TAl537

wi th and wi t hout
negative

GLP:

(82)
ot her: Chronpbsomnl aberration test

Chi nese hanster cell line (Don)
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Cytot oxi c Conc.:

Met abol i ¢
activation:
Resul t:
Met hod:
Year :
Test substance:
11-JAN- 2001
Type:
Syst em of
testing:

Concentration

Cytotoxic Conc.:

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test substance:
Met hod:

01- SEP-2000

Type:

Syst em of
testing:

Concentrati on:

Cytotoxic Conc.:

Met abol i c
activation:

Resul t:
Met hod:

Year :
Test substance:
Remar k:
11-JAN- 2001

5.6 Genetic Toxici

Type:
Speci es:
Strain:

Rout e of admin.:
Exposure peri od:

wi t hout
positive
GLP:
(77)
ot her: Chronosonme aberration test
Chi nese hanster fibroblast cell line (CHL)

with
positive

GLP:
other TS: purity not given
other: Ishidate M and Odashima S. Miutation
Res. 48: 337-354(1977) and Matsuoka A. et al.
Mut ati on Res. 66: 277-290 (1979)
(82)

other: Sister chromatid exchange

Vicia faba root tip cells

wi t hout
positive

GLP:

only one concentration (10E-2 M tested
(78)

ty "in Vivo'

Cyt ogeneti c assay

rat Sex:
no data

gavage

singl e application

mal e

Doses: 50, 500 or 5000 ny/ kg
Resul t: negative
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SUBSTANCE ID: 532-32-1
Met hod: EPA OTS 798. 5385
Year : GLP: yes

Test substance:

Resul t:
Reliability:

Fl ag:
10- AUG 2001

Type:
Speci es:

Strain:

Rout e of admin.:
Exposure peri od:

Doses:
Resul t:
Met hod:
Year :
Test subst ance:

Resul t:
Reliability:
Fl ag:

10- AUG 2001

Type:
Speci es:
Strain:

Rout e of admin.:
Exposure peri od:

Doses:
Resul t:
Met hod:
Year :
Test substance:

Reliability:
Fl ag:
10- AUG 2001

ot her TS: conmpound FDA 71-37, sodi um benzoat e,
as supplied by the Food and Drug

Adm ni stration

no detectable significant aberrations of the
bone marrow met aphase chronpbsones

(1) valid without restriction

GLP gui del i ne study

Critical study for SIDS endpoi nt
(74)
Cyt ogeneti c assay
rat Sex: mal e
no data
gavage
once daily for 5 consecutive days
50, 500 or 5000 ny/kg
negative

EPA OPPTS 870. 5385
GLP: yes
ot her TS: conmpound FDA 71-37, sodi um benzoat e,
as supplied by the Food and Drug
Adm ni stration
no detectable significant aberrations of the
bone marrow chronobsones
(1) valid without restriction
GLP gui del i ne study

Critical study for SIDS endpoint
(74)
Dom nant | ethal assay
r at Sex: mal e
no data
gavage
singl e application
50, 500 or 5000 ny/kg
negative

EPA OPPTS 870. 5450
GLP: yes

ot her TS: conpound FDA 71-37, sodi um benzoat e,
as supplied by the Food and Drug
Adm ni stration
(1) valid without restriction
GLP gui del i ne study
Critical study for SIDS endpoi nt

(74)

UNEP PUBLICATIONS 181



OECD SIDS

BENZOATES

5 TOXICITY DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Type: Dom nant | ethal assay

Speci es: r at Sex: male

Strain: no data

Route of admi n.: gavage

Exposure period: once daily for 5 consecutive days

Doses: 50, 500 or 5000 ny/ kg

Resul t: negative

Met hod: EPA OPPTS 870. 5450

Year : GLP: yes

Test substance:

Reliability:

Fl ag:
10- AUG 2001

Type:
Speci es:
Strain:

Route of admn.:
Exposure peri od:

Doses:
Resul t:
Met hod:
Year :
Test substance:

ot her TS: conpound FDA 71-37, sodi um benzoat e,

as supplied by the Food and Drug
Adm ni stration

(1) valid without restriction
GLP gui del i ne study

Critical study for SIDS endpoint

(74)
ot her: Host nedi ated assay
nouse Sex: male
no data
gavage
single application
50, 500 or 5000 ny/ kg
negative
ot her: EPA

GLP: yes

ot her TS: conpound FDA 71-37, sodi um benzoat e,

as supplied by the Food and Drug
Adm ni stration

Resul t: No el evation of nutant frequencies in Sal nonella
Typhi murium G46 and no increase in recomnbi nant
frequencies in Saccharonyces cerevesi ae D3

Reliability: (1) valid without restriction
GLP gui del i ne study

Fl ag: Critical study for SIDS endpoint

10- AUG 2001 (74)

Type: ot her: Host nedi ated assay

Speci es: nouse Sex: mal e

Strain: no data

Route of admn.: gavage

Exposure period: single application

Doses: 50, 500 or 5000 ny/kg

Resul t: negati ve

Met hod: ot her: EPA

Year : GLP: yes

Test subst ance: ot her TS: conmpound FDA 71-37, sodi um benzoat e,
as supplied by the Food and Drug Adm nistration

182 UNEP PUBLICATIONS



OECD SIDS BENZOATES
5 TOXICITY DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Resul t: el evation of mutant frequencies in Sal nonella
typhimurium TA 1530 in the intermedi ate dose
| evel ; Not dose dependent and negative at
mul ti pl e dose exposure.

Reliability: (1) valid without restriction
GLP gui del i ne study

Fl ag: Critical study for SIDS endpoint

10- AUG 2001 (74)

Type: ot her: Host nedi ated assay

Speci es: nouse Sex: nmal e

Strain: no data

Route of admi n.: gavage

Exposure period: once daily for 5 consecutive days

Doses: 50, 500 or 5000 ny/ kg

Resul t: negative

Met hod: ot her: EPA

Year: GLP: yes
Test substance: ot her TS: conmpound FDA 71-37, sodi um benzoat e,

Resul t:
Reliability:
Fl ag:

10- AUG 2001

as supplied by the Food and Drug

Adm ni stration

no el evation of nutant frequencies in Sal nonella
Typhi murium 46; no el evation of nutant
frequencies in Sal nonella typhinmurium TA 1530;
no increase in reconbinant frequencies in
Saccharomyces cerevesi ae D3

(1) valid without restriction

GLP gui del i ne study
Critical study for SIDS endpoint

(74)

5.7 Carcinogenicity

Speci es:

Strain:

Route of adm n.:
Exposure peri od:
Frequency of

treat nent:
Post. obs.
peri od:
Doses:
Resul t:
Control G oup:
Met hod:
Year :

Test subst ance:

r at Sex: mal e/ femal e
Fi scher 344
oral feed

18- 24 nont hs

continuously in diet

no

1 or 2 %in diet (see renarks)

negati ve

yes

OCECD Gui de-line 451 "Carcinogenicity Studies”
GLP: no data

ot her TS: sodium benzoate, purity not noted
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Met hod:

Rermar k:

Resul t :

Reliability:

Fl ag:
10- AUG 2001

Speci es:
Strain:

Rout e of admin.:
Exposure peri od:

Frequency of
treat ment:

Post. obs.
peri od:

Doses:

Resul t:

Control G oup:

Groups of 50 male and 52 fenml e Fischer 344
rats, four to five weeks old, received diets
containing 1% (500 ng/ kg bw per day) or 2%
(1000 ng/ kg bw per day) sodi um benzoate for
18-24 nmont hs. Controls, consisting of 25 nale
and 43 femal e rats, received basal diet.

Food i ntake was adequately controlled to
avoid an excess; tap water was avail able ad
l'ibitum
Mean conpound consunpti on:
1 %indiet: m 141 + 9.7 ng/d
f: 102 + 11.8 ng/d
m 280 +- 9.8 ng/d
f: 202 +- 10.5 ny/d
about 40 rats including control animals died
during the first 16 nonths of the experinental
period (pneunonia with abscess) about 100 rats
i ncluding control animals died after 16 nonths
of henorrhagi c pneunonia (infection)
Survival was very poor in all groups, due to
i ntercurrent sial odacryoadenitis and nycopl asma
infections. All surviving animls were
sacrificed between 18 and 25 nonths, all were
aut opsi ed, and various tissues were exam ned
hi st opat hol ogi cal l y. No adverse clinical signs
directly attributable to treatnent were
observed, and only negligible differences in
average body weight and nortality rate were
seen between the treated and control groups.
Al t hough a variety of tunours occurred anong
treated and control rats of each sex, they were
of simlar type and incidence; no evidence
of carcinogenicity.
(1) valid without restriction
Gui del i ne study
Critical study for SIDS endpoi nt

2 %in diet:

(66)
mouse Sex: mal e/fenmnl e
ot her: Al bino Sw ss
drinki ng water
l'ifelong

conti nuously in drinking water

no data

2 % in drinking water
negative

yes
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Met hod:
Year :

Test subst ance:

Met hod:

Renar k:

Resul t:

Reliability:

Fl ag:
10- AUG 2001

Speci es:
Strain:

Rout e of admn.:
Exposure period:

Frequency of
treat ment:

Post. obs.
peri od:

Doses:

Resul t:

Control G oup:

Met hod:

ot her: see bel ow
GLP: no data
ot her TS: sodium benzoate, purity not noted
In the main study, a 2% sol ution of sodium
benzoate (purity, 999 was adm nistered in the
dri nki ng-water to groups of 50 male and 50
femal e five-week-old nmice for their lifetine.
G oups of 100 nmal es and 100 fenal es were used as
untreated controls. Both treated and control
animls were 'carefully checked' ; their body
wei ghts were neasured weekly, and gross
pat hol ogi cal changes were recorded. The aninmals
were either allowed to die or were sacrificed
when nori bund. Conpl ete necropsies were
performed on all animals, and the |iver,
spl een, ki dneys, bladder, thyroid, heart,
pancreas, testes, ovaries, brain, nasal
turbi nates, at |east four |obes of the
l ungs, and organs with gross pathol ogi ca
changes were exam ned histol ogically.
50 mal es and 50 females were treated; 99 nmles
and 99 femal es served as controls; average
daily intake: 119.2 mg (f) or 124.0 ng (m
The average daily intake of sodi um benzoate was
124.0 ng for males and 119.2 ng for femal es on
the basis of daily water consunption of 6.2 and
5.9 m, respectively. The dose of sodi um
benzoate was equi val ent to 6200 ng/ kg bw per day
for mal es and 5960 ny/ kg bw per day for females.
Treatment had no effect on survival or the
i nci dence of tunours.
(2) valid with restrictions
This study is sufficiently reliable due to a
sufficient nunber of animals and a detailed
hi st opat hol ogi cal exam nati on.
Critical study for SIDS endpoint
(64)

r at Sex: mal e
Fi scher 344
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Year : GLP:

Test substance:
Remar k:

Resul t:
26-JAN- 2001

DEN- PH nodel ; final, general protocol

Group 1: single i.p. dose of

di ethyl nitrosam ne, repeated treatnment with
the test conpound from week 2, hepatectony

at week 3, sacrifice at week 8.

Group 2: single i.p. dose of

di et hyl nitrosam ne, hepatectony at week 3,
sacrifice at week 8.

Group 3: single i.p. dose of saline, repeated
treatment with the test conpound from week 2,
sacrifice at week 8.

The enhancing effects of chem cals on

i nduction of preneoplastic form of gl utathione
S-transferase positive foci was neasured by
conparing the GST-P positive foci in liver
slices of treated and control animals.
positive

5.8 Toxicity to Reproduction

Type:
Speci es:
Strain:
Rout e of admin.:
Exposure Period:
Frequency of
treat nent:

Duration of test:
Doses:
Control G oup:
NOAEL Par ent al :
Met hod:

Year :
Test subst ance:
Resul t:

Reliability:
Fl ag:
10- AUG 2001

(83)
ot her: 2 year carcinogenicity study
r at Sex: mal e/ feml e
Fi scher 344
oral feed

18 - 24 nonths

continuously in diet
24 nont hs
1 or 2 %in diet
yes
2 %
ot her: OECD 451
GLP: no data

ot her TS: sodium benzoate, purity not noted
No evi dence of conpound related effects in the
testes or ovaries of treated rats.
(2) valid with restrictions
In the 2 yr feeding study, reproductive organs
wer e exam ned macroscopically and
hi st ol ogi cal |l y.
Critical study for SIDS endpoint

(66)
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Speci es: Sex:

Strain:

Rout e of adm n.:
Exposure Peri od:
Frequency of
treat ment:
Durati on of test:
Doses:
Control G oup:
Met hod:
Year :
Test substance:
Remar k:

Fl ag:
10- AUG 2001

5.9 Devel opnent al

Speci es:
Strain:
Route of adm n.:
Exposure peri od:
Frequency of
treat nent:
Durati on of test:
Doses:
Control G oup:
NOAEL Maternalt.:
NOAEL Ter at ogen. :
Met hod:
Year :
Test subst ance:
Remar k:

Resul t:

GLP:

A 4-generation reprotoxicity test with benzoic
acid reveal ed no reproductive effects.
Therefore no indication for reproductive
toxicity testing for the benzoic acid sodi um
sal t.

See | UCLI D on benzoic acid (CAS# 65-85-0); the
data on the sodiumsalt should be simlar.
Critical study for SIDS endpoi nt

Toxicity/ Teratogenicity

rat Sex: female
W st ar

gavage

Day 6- 15 of gestation

once daily

1.75; 8; 38 or 175 nmg/kg/d
yes
>= 175 ng/ kg bw
>= 175 ng/ kg bw
EPA OPPTS 870. 3700

GLP: no data
other TS: sodium benzoate, purity not noted
Thi s endpoi nt has been studi ed several tines
by several other investigators/groups and al
reported results simlar to the study
nment i oned above.
no effect on nidation or on maternal or fetal
survival; the nunmber of abnormalities of soft
and skeletal tissues did not differ from
number in controls; maternal toxicity was
not reported at any dose applied
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Reliability: (1) wvalid without restriction

Gui del i ne study

Fl ag: Critical study for SIDS endpoint

10- AUG 2001 (84) (85)

Speci es: rat Sex: female

Strain: W st ar

Route of admn.: oral feed

Exposure peri od:
Frequency of
treat nent:

Dur ati on of test:
Doses:
Control G oup:
NOAEL Maternalt.:
NOAEL Ter at ogen. :
Met hod:

Year :
Test substance:
Remar k:

Resul t:

>0 AN

whol e gestation period (20 d)
continuously in diet

1, 2, 4 or 8 %in diet (700 to 5600 ng/kg)
yes
= 1400 ng/ kg bw
= 1400 ng/ kg bw
ot her

GLP: no data
ot her TS: sodium benzoate, purity not noted
The mean food consunption was cal cul ated from
graph:

<=2 %in diet: approx. 20 nmg/ kg/ day

4 %in diet: approx. 12 mg/ kg/ day

8 %in diet: approx. 2.5 ng/kg/day
The mean conpound consunption was cal cul at ed
from graph:
% in diet: approx. 700 ng/kg/ day
% in diet: approx. 1400 ny/ kg/ day
%in diet: approx. 2800 ng/kg/day
%in diet: approx. 5600 ng/ kg/day

study using pregnant Wstar rats, dosed with
700, 1400, 2800, 5600 ng/ kg sodi um benzoate in
the diet during the entire gestation showed no
statistical difference in organ and bone
abnormalities of fetuses between experinental
groups and controls; growh of treated of fsprings
was simlar to controls in rats dosed with
1400 ny/ kg/ day; reduced food intake and
decreased body wei ght of the pregnant rats
especially in the 5600 ng/ kg group; 100%
perinatal death rate; organ abnormalities of
fetuses involved eye, brain and kidneys, in
addi tion abnormalities of the skeletal system
were found in rats dosed with >2800 ng/ kg/ day.
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SUBSTANCE ID: 532-32-1

Concl usi on:

Reliability:
Fl ag:

10- AUG 2001
Speci es:
Strain:

Route of adm n.:

Exposure peri od:

Frequency of
treat ment:

Dur ati on of test:

Doses:

Control G oup:

NOAEL Maternalt.:
NOAEL Ter at ogen. :

Met hod:

Year :
Test subst ance:
Resul t:

Reliability:

Fl ag:
10- AUG 2001

Speci es:

Strain:

Route of adm n.:

Exposure peri od:

Frequency of
treat nent:

Dur ati on of test:

Doses:

Control G oup:

NOAEL Maternalt.:
NOAEL Ter at ogen. :

Met hod:
Year :

The authors concluded that the effects on the
dans and fetuses at the 2800 and 5600 | evels
were due to reduced maternal feed intake in

t hese groups, leading to malnutrition.
(2) valid with restrictions

Meets generally accepted scientific standards,
wel | docunmented and acceptable for assessnent
Critical study for SIDS endpoi nt
(86)

nouse Sex: femal e
Ch 1
gavage

Day 6- 15 of gestation

once daily

1.75; 8; 38 or
yes

>= 175 ng/ kg bw
>= 175 ng/ kg bw
EPA OPPTS 870. 3700

175 ng/ kg/ d

GLP: no data
purity not noted
on maternal or fetal

other TS: sodi um benzoate,
No effect on nidation or
survival; the nunber of abnormalities of soft
and skeletal tissues did not differ from
controls; maternal toxicity was not reported
at any dose appli ed.

(1) valid without restriction

Gui del i ne study
Critical study for SIDS endpoi nt

(85)

rabbit
ot her:
gavage
Day 6-18 of gestation

Sex: fenmnl e

Dut ch- bel t ed

once daily
2.5; 12; 54 or
yes

250 nmg/ kg bw
250 ng/ kg bw
EPA OPPTS 870. 3700

250 mg/ kg/d

GLP: no data
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Test subst ance:
Resul t:

other TS: sodi um benzoate,
No effect on nidation or

purity not noted
on maternal or fetal

survival; the nunber of abnormalities of soft
and skeletal tissues did not differ from
controls; maternal toxicity was not reported
at any dose appli ed.

Reliability: (1) valid without restriction
Gui del i ne study

Fl ag: Critical study for SIDS endpoint

10- AUG 2001 (85)

Speci es: hamst er Sex: female

Strain: ot her: gol den; outbred

Route of admi n.: gavage

Exposure period: Day 6-10 of gestation

Frequency of

treat ment: once daily

Duration of test:

Doses: 3, 14, 65 or 300 ng/kg/d

Control Group: yes

NOAEL Maternalt.: 300 ng/ kg bw

NOAEL Ter at ogen.: 300 ng/ kg bw

Met hod: EPA OPPTS 870. 3700

Year: GLP: no data

Test substance: ot her TS: sodium benzoate, purity not noted

Resul t: No effect on nidation or on maternal or fetal
survival; the nunber of abnormalities of soft
and skeletal tissues did not differ from
controls; maternal toxicity was not reported
at any dose appli ed.

Reliability: (1) valid without restriction
Gui del i ne study

Fl ag: Critical study for SIDS endpoint

10- AUG 2001 (85)

Speci es: r at Sex: female

Strain: Spr ague- Dawl ey

Route of admn.: i.p.

Exposure period: day 9-11 of gestation

Frequency of

treat ment: once daily

Durati on of test:

Doses: 100, 315 or 1000 ny/kg/d

Control G oup: ot her: sodium chloride 90 or 600 ng/ kg/d

NOAEL Ter at ogen.: 315 ng/ kg bw

Met hod:

Year : GLP:
190 UNEP PUBLICATIONS



OECD SIDS BENZOATES
5 TOXICITY DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Test substance:

Remar k: no further information avail abl e

Resul t: 1000 ng/ kg: increased rate of in utero deaths,
reduced fetal body wei ght

26- JAN 2001 (87)

Speci es: rat Sex: female

Strain: Spr ague- Dawl ey

Route of admin.: i.p.

Exposure period: day 12-14 of gestation

Frequency of

treat ment: once daily

Duration of test:

Doses: 100, 315 or 1000 ng/ kg/d

Control G oup: ot her: sodium chloride 90 or 600 ng/ kg/d

NOAEL Ter at ogen.: 315 ng/ kg bw

Met hod:

Year: GLP:

Test substance:

Remar k: no further information avail able

Resul t: 1000 mg/ kg: reduced fetal body weight,
increased rate of in utero deaths, gross
anomalies in fetuses

26- JAN- 2001 (87)

Speci es: hen Sex:

Strain: Leghorn

Route of adm n.: other

Exposure period: once

Frequency of

treat nent:
Dur ati on of test:
Doses:
Control G oup:
Met hod:
Year :
Test substance:
Remar k:
Resul t:
26- JAN- 2001

single injection in eggs

hi ghest | evel

yes

tested: 5 ny/egg

GLP:

Fresh fertile eggs were used, 4 test
conditions were used: injection via the air

cell and via the yolk twi ce, preincubation O h
and 96 h; total nunber of eggs treated:

approx. 100.

LD50 (injection via air cell at 96 h):

4.74 nmg/ egg; no teratogenic effects in the

devel opi ng chi cken enbryo.
(88)
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Speci es: hen Sex:

Strain: ot her: Ross | stock

Route of admin.: other

Exposure period: once

Frequency of
treat nent:

Dur ati on of test:

Doses:
Cont r ol
Met hod:
( CHEST)

Year :
Test substance:
Resul t:

G oup:

26- JAN- 2001
Speci es:

Strain:

Route of admn.:
Exposure period:
Frequency of

t reat nent:
Dur ati on of test:
Doses:
Control Group:
Met hod:

Year :

Test substance:
Met hod:

single injection

hi ghest | evel tested: 0.1 ng/enbryo
yes
ot her: Chick Enbryotoxicity Screening Test

GLP:

no enbryotoxicity was observed at a
concentration of 100 ug/enbryo

(89)
ot her: chick enbryo neural retina Sex:
cells
other: in vitro
24 hours
singl e treatnment
7 days
up to cytolethal or solubility limt
yes
other: Chick enbryo retina cell (CERC) assay

GLP:

other TS: purchased from Sigm Chem ca
The chem cal was dissolved in G bco nmedium 199
or DMSO and adjusted to pH 7.2. At least five
concentrations were tested, with six flasks per
concentration.

7-10 E+06 cells were dispersed in 3m culture
medi um plus the test chem cal, and i ncubated
for 18-24 hours.

Cel | aggregates were counted and the nmedi um
changed to G bco 199 without the test chem cal
The cells were cultured for an additional 6
days. Protein content was neasured by the Lowy
met hod and gl utam ne synt hetase activity
measured by a spectrophotonetric assay.
Statistics: pairw se conpari sons anong treat nment
groups were done by ANOVA and concentration-
response rel ationshi ps anal yzed by general |inear
nmet hods (SAS, 1987). A chem cal was classified as
active if there was a significant concentration-
dependent decrease in glutam ne
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synt hetase activity, protein content or aggregate
size; or increasing trend in aggregate number and
at | east one concentration group that was
significantly different (p<0.05) fromthe control
Resul t: Sodi um benzoate was classified as inactive in
the CERC assay with LOEL at >34.7nmM
19- MAY- 2000 (90)
5.10 O her Relevant Information
Type: Met abol i sm
Remar k: The experinmental study on the inducibility of
the hepatic and renal hippurate-synthesizing
system by gradually increasing daily i.p. doses
(125- 375 ng/ kg, given between 17 and 21 days) of
sodi um benzoate to m ce showed no effects.
Sodi um benzoate did not induce its own
met abol i zi ng system
23- OCT- 1995 (91)
Type: Met abol i sm
Remar k: A 15 mM aqueous sol ution of sodium benzoate
was shown to inhibit in vitro the
nor adrenal i ne-i nduced aggregation of platelets
from heal thy vol unteers by bl ocking the
cycl o- oxygenase-t hromboxane enzynme system
23- OCT- 1995 (92)
Type: Met abol i sm
Remar k: Six female volunteers (case |I) and three male
volunteers (case Il1) were orally given
(case |I) 33 or 66 ng sodium benzoate in a soft
drink or (case Il) a sodium benzoate sol ution
at a dosage of 20 ng/ kg bw..
In case I, 66 to 86 % of the adm nistered dose
was excreted in urine within 3 hours as
hi ppuric acid (maximumat 0 to 30 mnutes); in
case |1, approx. 89 % of the adm nistered
dose was excreted in urine within 5 hours as
hi ppuric acid (maximumat 0 to 1 hour).
In case I, the concentration of hippuric acid
recovered to the predose |evel after 3 hours,
while in case Il the concentration of hippuric
acid did not recover to the predose |evel
within 5 hours.
23- OCT- 1995 (93)
Type: Met abol i sm
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DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Rermar k:

23- OCT- 1995

Type:
Renmar k:

23- OCT- 1995

Type:
Renmar k:

23- OCT- 1995

Type:
Remar k:

23- OCT- 1995

Type:
Renmar k:

10- AUG 2001

After i.p. injection of 2.5 to 10 mml sodi um
benzoat e/ kg bw in mal e Sprague-Daw ey rats,
changes in netabolic levels of the liver and
in amno acid levels in liver and plasnma were
not ed.
(94)

Met abol i sm
Sodi um benzoate inhibited the dissolution of
hydr ochl orot hi azide (HCT) in vitro. In
bi coavail ability studies with 6 mal e vol unteers,
the rate of increase in nean
uri ne volune after intake of HCT-sodi um
benzoate was 6:1 conpared to HCT al one.

(99)

Met abol i sm
In an in vitro study with gastric nmucosa from
patients with asthma, atopic eczema and
urticaria, the release of histam ne and
prostagl andin was significantly increased by
sodi um benzoate at a concentration of 0.4 %
The nmucosa of control persons did not react to
sodi um benzoat e.

(62)

Met abol i sm
In experinments with isolated rat hepatocytes
and m tochondria, sodium benzoate at
concentrations fromO to 2.0 mM inhibited
gl uconeogenesis (max. 67 % and urea
production (max. 52 % in a dose-dependent
manner by depl etion of acetyl CoA.

(96)

Toxicity:

|.p. injection of 7.5 mmvol/kg ammoni um acet at e
al one produced 10 % nortality in male Sw ss
al bino m ce. Subsequent i.p. adm nistration of
7.5 mol / kg sodi um benzoate resulted in 100 %
nortality.

Pretreatnment of mce with carbanyl glutamte
(2-20 mmol / kg), a structural anal ogue of
N-acetyl glutamate, reduced nortality to 20 %

The protective effect of carbanyl glutamte is
acconpani ed by an increase in urea production

and of carbanyl phosphate synthetase activity.

(97)
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Tvpe:
PAL

DATE: 10-AUG-2001
SUBSTANCE ID: 532-32-1

Remar k:

10- AUG 2001

Type:
Rermar k:

10- AUG 2001

5.11 Experience w

Renmar k:

Ef fect on amnia | evel s:
Mal e SD-rats received i.p. injections of saline,
L- norvaline (1 mol/kg), L-nmethionine-SR

sul foxi m ne (250 unol/kg), sodium benzoate
(2.5-10 mml /kg) in saline, either al one or

i n conmbi nation. L-norvaline and L-nethionine-SR
sul foxi m ne caused an increase in the
concentration of ammonia in plasma and in |iver
(interference with urea and gl utam ne

formati on). Subsequent injection of sodium
benzoate failed to alleviate ammnia |evels,
and on the contrary, caused further increase.
Sodi um benzoate itself resulted in higher

| evel s of ammonia in plasma and liver.
Application of glycine did not |ower ammnia
I evel s indicating that other factors besides
glycine may al so be necessary for the renova
of sodi um benzoat e.

(98)

Li ver perfusion:
In isolated perfused rat liver (livers of male
W star rats, body weight 120-150 g), addition
of sodi um benzoate to the perfusion nediumled
to a rapid and marked stinmulati on of glutamte
release fromthe liver (maxinmal glutamate
efflux: 0.9 umol/m n/g), which was fully
reversi bl e. Benzoate concentrations as |ow as
15 uM were effective to stinulate glutamte
rel ease significantly. Sinmultaneously benzoate
i nhibits urea and gl utam ne synthesis and
di m ni shes hepatic anmoni a upt ake.

(99)

th Human Exposure

case-report: A 34 year old man reported in
1985 recurrent swelling of the upper |ips and
guns associated with the presence of a
fissured tongue since he was 10 years old. In
1980 epi sodes becane nore frequent and were
caused by the ingestion of different foods,

i ncludi ng wi ne, sausages, and"hot foods".
Each time, rem ssion occurred spontaneously
within 2 weeks. The patient reacted positive
in a double-blind challenge test with sodi um
benzoate (see chapter 4.3).
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Upon elimnation of sodium benzoate and anot her
food additive, tartrazine, fromthe usual diet,
conplete rem ssion of the clinical
mani f estati on occurred.

23- OCT- 1995 (57)
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POTASSIUM BENZOATE

lUCLID Data Set

( POTASSIUM BENZOATE; CAS: 582-25-2)

Exi sting Chemn cal
CAS No.

El NECS Nane

El NECS No.

Mbl ecul ar For nul a

Pr oducer Rel ated Part
Company:
Creati on date:

Subst ance Rel ated Part

Company:
Creation date:

Meno:

Printing date:
Revi si on dat e:
Dat e of |ast Update:

Number of Pages:

Chapter (profile):

Reliability (profile):

Fl ags (profile):

| D: 582-25-2
582-25-2

pot assi um benzoat e
209-481-3

C7H6O2. K

Bayer Corporation
21- OCT- 1999

Bayer Corporation
21- OCT- 1999

Bayer Corporation
10- AUG- 2001
10- AUG- 2001

21

2, 3, 4, 5, 7
reliability, 1, 2,

Chapter: 1,
Reliability: wthout
3, 4

Fl ags: without fl ag,
confidential, WS (DE),
Mat eri al Safety Dataset,
Directive 67/548/ EEC, SID

confidential, non
TA-Luft (DE),
Ri sk Assessnent,
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1. GENERAL INFORMATION

DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

1.0.1 CECD and Conpany | nformation

Type: | ead organi sation

Name: Ameri can Chem stry Council (fornerly Chem cal
Manuf act urers Associ ati on), Benzoates HPV
Panel

Street: 1300 W I son Boul evard

Town: 22209 Arlington, VA

Country: United States

10- AUG 2001

Type: cooperati ng conpany

Nane: ATOFI NA Chem cals, Inc

Country: United States

10- AUG 2001

Type: cooperati ng conpany

Name: Bayer Corporation

Street: 100 Bayer Road

Town: PA 15205-9741 Pittsburgh

Country: United States

06- JUL- 2000

Type: cooperati ng conpany

Nane: DSM Fi ne Chemi cal s

Country: Net her | ands

06- JUL-2000

Type: cooperati ng conpany

Name: Noveon, Inc.

Country: United States

10- AUG 2001

Type: cooperati ng conpany

Name: Vel si col Chem cal Corporation

Country: United States

06- JUL-2000

1.0.2 Location of Production Site

1.0.3 ldentity of Recipients
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1. GENERAL INFORMATION DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

1.1 General Substance Information
1.1.0 Details on Tenpl ate

1.1.1 Spectra

1.2 Synonyns

1.3 Inpurities

1.4 Additives

1.5 Quantity

1.6.1 Label ling

1.6.2 Classification

1.7 Use Pattern

1.7.1 Technol ogy Production/ Use

1.8 Occupational Exposure Limt Values

1.9 Source of Exposure

1.10.1 Recommendati ons/ Precauti onary Measures

1.10.2 Enmergency Measures

1. 11 Packagi ng

1.12 Possib. of Rendering Subst. Harnl ess

1.13 Statenments Concerning Waste
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1. GENERAL INFORMATION DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

1.14.1 Water Pollution
1.14.2 Major Accident Hazards

1.14.3 Air Pollution

1.15 Additional Remarks

1.16 Last Literature Search

Type of Search: I nternal and External
Dat e of Search: 07- SEP-1999

Remar k: Only HPV endpoints: TOXLI NE data base and
i nternal studies
10- AUG 2001

1.17 Revi ews

1.18 Listings e.g. Chem cal Inventories
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2. PHYSICO CHEMICAL DATA DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

2.1 Melting Point

Val ue: 330.6 degree C

Met hod: other: (cal culated) MPBPWN (v1.31) Program

Adapt ed Joback
Met hod

Year : 1999
GLP: no

Test subst ance: ot her TS: nolecular structure

Reliability: (2) valid with restrictions
Accepted cal cul ati on net hod

Fl ag: Critical study for SIDS endpoint

10- AUG 2001 (1)

2.2 Boiling Point

Val ue: 464.9 degree C

Met hod: other: (calculated) MPBPWN (v1.31) Program
Adapted Stein and Brown Met hod

Year: 1999
GLP: no

Test subst ance: other TS: nol ecul ar structure

Reliability: (2) valid with restrictions
Accept ed cal cul ati on met hod

Fl ag: Critical study for SIDS endpoint

10- AUG 2001 (1)

2.3 Density

2.3.1 Granul onetry

2.4 Vapour Pressure

Val ue: . 00000000489 hPa at 25 degree C

Met hod: other (calculated): MPBPWN (v1.31) Program
Modi fied Grain Met hod

Year : 1999
GLP: no

Test subst ance: ot her TS: nolecular structure

Reliability: (2) valid with restrictions
Accepted cal cul ati on net hod

Fl ag: Critical study for SIDS endpoi nt

10- AUG 2001 (1)
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OECD SIDS

POTASSIUM BENZOATE

2. PHYSICO CHEMICAL DATA DATE: 10-AUG.-2001

SUBSTANCE ID: 582-25-2

2.5 Partition Coefficient

| og Pow:
Met hod:

Year :
GP:
Test subst ance:
Reliability:

Fl ag:
10- AUG 2001

2.6.1 Water Sol ubi

Val ue:
Met hod:
Test subst ance:
Reliability:
Fl ag:
10- AUG 2001
Val ue:
Met hod:

Year :

GP:

Test subst ance:
Reliability:
Fl ag:
10- AUG 2001

-2. 269

ot her (calculated): Log Kow(version 1.65
esti mat e)

1999

no

other TS: nolecular structure

(2) wvalid with restrictions

Accepted cal cul ati on net hod

Critical study for SIDS endpoi nt

(1)
lity
556 g/1 at 20 degree C
ot her
ot her TS: sodi um benzoate
(2) wvalid with restrictions
Dat a from Handbook or collection of data
Critical study for SIDS endpoint

(2)

> 1000 g/| at 25 degree C
ot her: (cal cul ated) WSKOW v1. 36 Program
1999
no
ot her TS: nol ecul ar structure
(2) wvalid with restrictions
Accepted cal cul ati on net hod
Critical study for SIDS endpoi nt

(1)

2.6.2 Surface Tension

2.7 Flash Poi nt

2.8 Auto Fl ammabi |

2.9 Flanmability

ity

210
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OECD SIDS POTASSIUM BENZOATE

2. PHYSICO CHEMICAL DATA DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

2.10 Expl osive Properties

2.11 Oxidizing Properties

2.12 Additional Remarks
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OECD SIDS POTASSIUM BENZOATE

3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

3.1.1 Photodegradation

Type: air
Conc. of subst.: at 25 degree C
| NDI RECT PHOTOLYSI S
Sensitizer: OH
Conc. of sens.: 1560000 nol ecul e/ cnB
Rate constant: .0000000000017775 cnB/(nolecule * sec)
Degr adat i on: 50 % after 72.2 hour(s)
Met hod: ot her (cal culated): AOP Program (vl1.89)
Year : 1999 GLP: no
Test substance: ot her TS: nol ecul ar structure
Reliability: (2) wvalid with restrictions
Accepted cal cul ati on net hod
Fl ag: Critical study for SIDS endpoint
10- AUG 2001 (1)

3.1.2 Stability in Water

Type:

Met hod:

Year : GLP:

Test substance:

Remar k: Based on structure and organic chem stry rules
(e.g. bonding in organic nolecules, activation
energy, reactivity, transformations, addition,
substitution, elimnation) no hydrolysis wll
occur at pH ranges 4 - 11.

26- JAN- 2001

3.1.3 Stability in Soil
3.2 Monitoring Data (Environnent)

3.3.1 Transport between Environnmental Conpartnents

Type: fugacity nodel level I1

Medi a: other: air - water - soil - sedinent
Air (Level 1I):

Water (Level 1):

Soil (Level 1):

Biota (L.II1/111):

Soil (L.1L/111):

Met hod: ot her: EPIWn Mdeling Program
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OECD SIDS

POTASSIUM BENZOATE

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

Year :
Resul t: Di stribution Hal f-Life Em ssions Fugacity
(percent) (hr) (kg/ hr) (atm
Air 1. 61e-007 144 1000 4.83e-019
Wat er 45. 3 360 1000 1. 38e-020
Soi | 54.6 360 1000 6.16e-019
Sedi ment 0. 0755 1.44e+003 0
Persi stence Tinme: 421 hr
Reaction Tine: 520 hr
Advection Tine: 2.21e+003 hr
Percent Reacted: 80.9
Percent Advected: 19.1
Reliability: (2) valid with restrictions
Accepted cal cul ati on net hod
Fl ag: Critical study for SIDS endpoint
10- AUG 2001 (1)

3.3.2 Distribution

3.4 Mode of Degradation in Actual Use

3. 5 Bi odegradati on

Type: aer obi c
| nocul um
Degr adati on: 80.9 % after 22 day
Met hod: other: (calcul ated) Fugacity Level 11

Year : 1999 GLP: no
Test substance: ot her TS: nol ecul ar structure
Reliability: (2) valid with restrictions

Accepted cal cul ati on net hod

Fl ag: Critical study for SIDS endpoi nt
10- AUG 2001 (1)
Type: aer obi c
| nocul um activated sludge, domestic
Concentrati on: 50 ng/l related to Test substance
Degr adati on: ca. 90 % after 7 day
Resul t: readi |l y bi odegradabl e
Met hod: OECD Guide-line 301 B "Ready Bi odegradability:

Modi fied Sturm Test (CO2 evol ution)”
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OECD SIDS

POTASSIUM BENZOATE

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

Year :

Test substance:

Remar k:

Test condition:

Reliability:

Fl ag:
10- AUG 2001

Type:
| nocul um

Concentrati on:
Degr adat i on:

Met hod:
Year :

Test substance:

Met hod:

Renmar k:

Resul t:

Reliability:
Fl ag:
10- AUG 2001

Type:
| nocul um
Met hod:

Year :

Test substance:

1981 GLP: no data

ot her TS: sodi um benzoate

See 1 UCLID on sodium benzoate (CAS# 532-32-1);
t he bi odegradati on of the potassiumsalt would
be simlar to the sodiumsalt.

tenperature = 25 degree C

(1) valid without restriction

Gui del i ne study

Critical study for SIDS endpoint

(3)

anaer obi c

ot her bacteria: anaerobic sewage, donestic and
i ndustri al

50 mg/| related to DOC (Di ssolved Organic

Car bon)
93 % after 7 day

ot her: see bel ow

GLP: no data

ot her TS: sodi um benzoate

2-3 g sludge plus sodium benzoate (concentration
equi valent to 50 ng Carbon/liter or 85 ny
substance/l).

Controls and tests done in triplicate.
Tenperature = 35 degree C.

Measured gas production (CH4 + CQO2).

See | UCLI D on sodi um benzoate (CAS# 532-32-1);
t he bi odegradati on of the potassiumsalt would
be simlar to the sodiumsalt.

Degradation is expressed as percentage of

t heoreti cal nmethane production based on the
stoichiometry of degradation.
(2) valid with restrictions
Critical study for SIDS endpoi nt

(4)

GLP:

Remar k: See 1 UCLID on benzoic acid (CAS# 65-85-0); the
potassiumsalt is expected to i nmediately
di ssoci ate and form benzoic acid in an aqueous
envi ronment .

10- AUG 2001
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OECD SIDS POTASSIUM BENZOATE

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 10-AUG.-2001

SUBSTANCE ID: 582-25-2

3.6 BOD5, COD or BOD5/COD Ratio

3.7 Bioaccunul ati on

Speci es:
Exposure period:
Concentrati on:

BCF: 3.16
Eli m nati on:
Met hod: ot her: (cal cul ated) BCF Progr
Year :
Test subst ance: other TS: nol ecul ar structure
Resul t: Esti mted Log BCF = 0.500 (
Log Kow (estimated) : 1.87

Log Kow (experinental): 1.87

am (v2.13)
GLP: no
BCF = 3.162)

Log Kow used by BCF estimates: 1.87

Equation Used to Make BCF esti nate:
Log BCF = 0.50 (lonic; Log Kow dependent)

Reliability: (2) valid with restrictions
Accepted cal cul ati on net hod
Fl ag: Critical study for SIDS endpoint
10- AUG 2001 (1)

3.8 Additional Remarks
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OECD SIDS POTASSIUM BENZOATE

4. ECOTOXICITY DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

AQUATI C ORGANI SMVS

4.1 Acute/Prolonged Toxicity to Fish

Type: ot her: ECOSAR cal cul ati ons

Speci es: other: fresh water fish

Exposure period: 96 hour(s)

Uni t: g/l Anal ytical nonitoring: no

LC50: > 1000

Met hod: ot her: ECGCSAR (v 0.99)

Year : 1999 GLP: no

Test substance: ot her TS: nol ecul ar structure

Remar k: ECOSAR cl ass: Neutral organics. Chem cal may
not be sol uble enough to neasure the predicted
effect.

Resul t: ECOSAR Class Organism Duration End Pt mg/ L

Neutral Organic SAR Fish 14-day LC50 1.13e+006
(Basel ine Toxicity)

Neutral Organics: Fish 96- hr LC50 1.23e+006
Neutral Organics: Fish 14- day LC50 1.13e+006
Neutral Organics: Fish 30- day Chv 79360. 031

Reliability: (2) valid with restrictions
Accepted cal cul ati on net hod

Fl ag: Critical study for SIDS endpoint

10- AUG 2001 (1)

Type:

Speci es:

Exposure period:

Uni t: Anal ytical nonitoring:

Met hod:

Year : GP:

Test substance:

Remar k: See | UCLID on sodi um benzoate (CAS# 532- 32-1);
the toxicity of the potassiumsalt would be
simlar to the sodiumsalt.

10- AUG 2001
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OECD SIDS POTASSIUM BENZOATE

4. ECOTOXICITY DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

4.2 Acute Toxicity to Aquatic Invertebrates

Type:

Speci es: Daphni a magna (Crustacea)

Exposure period: 48 hour(s)

Unit: g/l Anal ytical nonitoring: no

EC50: 978

Met hod: ot her: ECGCSAR (v 0.99)

Year: 1999 GLP: no

Test substance: other TS: nolecul ar structure

Remar k: ECOSAR cl ass: Neutral organics. Chem cal may
not be sol uble enough to nmeasure the predicted
effect.

Resul t: ECOSAR Cl ass Organism Duration End Pt ng/ L

Neutral Organics: Daphnid 48- hr LC50 9. 78e+005
Neutral Organics: Daphnid 16- day EC50 7746. 435
Neutral Organics: Mysid Shrinp 96-hr LC50 7.45e+006

Reliability: (2) valid with restrictions
Accepted cal cul ati on net hod

Fl ag: Critical study for SIDS endpoi nt

10- AUG 2001 (1)

Type:

Speci es:

Exposure peri od:

Uni t: Anal ytical nonitoring:

Met hod:

Year : GLP:

Test substance:

Remar k: See 1 UCLID on sodium benzoate (CAS# 532-32-1);
the toxicity of the potassiumsalt would be
simlar to the sodiumsalt.

Fl ag: Critical study for SIDS endpoint

10- AUG 2001

4.3 Toxicity to Agquatic Plants e.g. Al gae

Speci es: ot her al gae: Green Al gae
Endpoi nt : bi omass
Exposure period: 96 hour(s)
Uni t: g/l Anal ytical nonitoring: no
EC50: 478
Met hod: ot her: ECOSAR (v 0.99)
Year : 1999 GLP: no
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OECD SIDS POTASSIUM BENZOATE

4. ECOTOXICITY DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

Test substance: other TS: nolecular structure
Remar k: ECOSAR cl ass: Neutral organics.
Resul t: ECOSAR Cl ass Organism Duration End Pt ng/ L

Neutral Organics: Green Al gae 96- hr EC50 4. 78e+005
Neutral Organics: G een Al gae 96- hr Chv  4053.982

Reliability: (2) wvalid with restrictions
Accepted cal cul ati on net hod
Fl ag: Critical study for SIDS endpoint
10- AUG 2001 (1)

4.4 Toxicity to Mcroorganisnms e.g. Bacteria

Type:

Speci es:

Exposure peri od:

Uni t: Anal ytical nonitoring:

Met hod:

Year : GLP:

Test substance:

Remar k: See 1 UCLID on sodium benzoate (CAS# 532-32-1);
the toxicity of the potassium salt would be
simlar to the sodiumsalt.

10- AUG 2001

4.5 Chronic Toxicity to Aquatic Organi sns
4.5.1 Chronic Toxicity to Fish

4.5.2 Chronic Toxicity to Aquatic Invertebrates
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OECD SIDS POTASSIUM BENZOATE

4. ECOTOXICITY DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

TERRESTRI AL ORGANI SMS

4.6.1 Toxicity to Soil Dwelling Organisns
4.6.2 Toxicity to Terrestrial Plants

4.6.3 Toxicity to other Non-Manmm Terrestrial Species

4.7 Biological Effects Mnitoring

4.8 Biotransformati on and Ki netics

4.9 Additional Renmarks
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OECD SIDS

POTASSIUM BENZOATE

5. TOXICITY

DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

5.1 Acute Toxicity

5.1.1 Acute Oral

Type:

Speci es:

Strain:

Sex:

Number of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test substance:

Reliability:

Fl ag:
10- AUG 2001

Type:

Speci es:

Strain:

Sex:

Number of
Ani mal s:

Vehi cl e:

Val ue:

Met hod:
Year :

Test substance:

Toxicity

LD50
rat

> 10000 ng/ kg bw

GLP:
ot her TS: potassium benzoate; purity not noted
(4) not assignable
Original reference in foreign | anguage
Critical study for SIDS endpoi nt

(5)

LD50
nouse

> 10000 ng/ kg bw

GLP:
ot her TS: potassium benzoate; purity not noted

Reliability: (4) not assignable
Original reference in foreign | anguage

Fl ag: Critical study for SIDS endpoint
10- AUG 2001 (5)
Type: LD50
Speci es: gui nea pig
Strain:
Sex:
Number of

Ani mal s:
Vehi cl e:
Val ue: > 10000 ng/ kg bw
Met hod:

Year: GLP:
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OECD SIDS

POTASSIUM BENZOATE

5. TOXICITY

DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

Test subst ance:

Reliability:
Fl ag:
10- AUG 2001

ot her TS: potassium benzoate; purity not noted
(4) not assignable

Original reference in foreign | anguage
Critical study for SIDS endpoi nt

()

5.1.2 Acute Inhalation Toxicity

Type:
Speci es:
Strain:
Sex:
Nunber of

Ani mal s:
Vehi cl e:
Exposure tinme:
Val ue:
Met hod:

Year :
Test substance:
Remar k:

10- AUG 2001

5.1.3 Acute Dernal

Type:
Speci es:
Strain:
Sex:
Number of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test substance:

Rermar k:

10- AUG 2001

GLP:
See I UCLID on benzoic acid (CAS# 65-85-0); the

| oss of acidity due to the potassium salt
shoul d decrease toxicity.

Toxicity

GLP:

See 1 UCLID on benzoic acid (CAS# 65-85-0); the

| oss of acidity due to the potassium salt
shoul d decrease toxicity.

5.1.4 Acute Toxicity, other Routes
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OECD SIDS POTASSIUM BENZOATE

5. TOXICITY DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

5.2 Corrosiveness and Irritation
5.2.1 Skin Irritation

Speci es:
Concentration:

Exposur e:

Exposure Ti ne:

Number of

Ani mal s:

PDI | :

Resul t:

EC cl assificat.:

Met hod:

Year : GLP:

Test substance:

Remar k: See |1 UCLID on sodium benzoate (CAS# 532-32-1);
the irritating ability of the potassium salt
would be simlar to the sodium salt.

10- AUG 2001

5.2.2 Eye Irritation

Speci es:

Concentration:

Dose:

Exposure Ti nme:

Comment :

Nunmber of

Ani mal s:

Resul t:

EC classificat.:

Met hod:

Year : GLP:

Test substance:

Remar k: See | UCLID on sodi um benzoate (CAS# 532-32-1);
the irritating ability of the potassium salt
woul d be simlar to the sodium salt.

10- AUG 2001

5.3 Sensitization
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OECD SIDS

POTASSIUM BENZOATE

5. TOXICITY

DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

5.4 Repeated Dose Toxicity

Speci es:
St rain:

Route of admn.:
Exposure period:

Frequency of
treat ment:
Post. obs.
peri od:
Doses:
Cont r ol
Met hod:
Year :

G oup:

Test substance:

Renar k:

10- AUG 2001

Sex:

GLP:

See 1 UCLID on sodium benzoate (CAS# 532-32-1);
the toxicity of the potassium salt would be
simlar to the sodiumsalt.

5.5 Genetic Toxicity '"in Vitro'

Type:

Syst em of
testing:

Concentrati on:

Cytotoxi c Conc.:

Met abol i c
activation:
Resul t:
Met hod:
Year :
Test subst ance:
Resul t:
Reliability:
Fl ag:
10- AUG 2001
Type:
Syst em of
testing:

Concentration:

Bacillus subtilis reconbination assay

Bacillus subtilis H17, W45
1-20 ng/di sk; vehicle: water and ethanol
(1:1)

with and wi t hout
positive

GLP:
ot her TS: potassium benzoate; purity not noted
Aut hors judged results as positive.
(3) invalid
Signi ficant nethodol ogi cal
dose tested
Critical study for SIDS endpoint

deficiencies: one

(6)
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OECD SIDS

POTASSIUM BENZOATE

5. TOXICITY

DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

Cytot oxi ¢ Conc.:

Met abol i ¢
activation:
Resul t:
Met hod:
Year :
Test substance:
Remar k:
10- AUG 2001

GLP:

See 1 UCLID on sodium benzoate (CAS# 532-32-1);
the toxicity of the potassiumsalt would be
simlar to the sodiumsalt.

5.6 Genetic Toxicity "in Vivo'

Type:
Speci es:
Strain:

Rout e of admn.:
Exposure period:

Doses:
Resul t:
Met hod:

Year :

Test substance:

Renmar k:

10- AUG 2001

Cyt ogeneti c assay
Sex:

GLP:

See I UCLI D on sodi um benzoate (CAS# 532-32-1);
the toxicity of the potassium salt would be
simlar to the sodiumsalt.

5.7 Carcinogenicity

Speci es:
Strain:

Rout e of adm n.:
Exposur e peri od:

Frequency of
treat ment:
Post. obs.
peri od:
Doses:
Resul t:
Control G oup:
Met hod:
Year :

Sex:

224
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OECD SIDS POTASSIUM BENZOATE

5. TOXICITY DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

Test substance:

Remar k: See 1 UCLID on sodium benzoate (CAS# 532-32-1);
the toxicity of the potassium salt would be
simlar to the sodiumsalt.

10- AUG 2001

5.8 Toxicity to Reproduction

Type:

Speci es: Sex:
Strain:

Rout e of adm n.:

Exposure Peri od:

Frequency of

treat ment:

Duration of test:

Doses:

Control G oup:

Met hod:

Year: GLP:

Test substance:

Remar k: A 4-generation reprotoxicity test with benzoic
acid reveal ed no reproductive effects. Therefore
no indication for reprotoxicity for the benzoic
acid potassiumsalt.

See | UCLID on benzoic acid (CAS# 65-85-0); the
| oss of acidity due to the potassium salt shoul d
decrease toxicity.

10- AUG 2001

5.9 Devel opnental Toxicity/ Teratogenicity

Speci es: Sex:
Strain:

Route of admn.:

Exposure period:

Frequency of

t reat nent:
Durati on of test:
Doses:
Control G oup:
Met hod:
Year : GLP:
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OECD SIDS POTASSIUM BENZOATE

5. TOXICITY DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

Test substance:

Remar k: See 1 UCLID on sodium benzoate (CAS# 532-32-1);
the toxicity of the potassiumsalt would be
simlar to the sodiumsalt.

10- AUG 2001

5.10 O her Rel evant I nformation

5.11 Experience with Human Exposure
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OECD SIDS POTASSIUM BENZOATE

6. REFERENCES DATE: 10-AUG.-2001

SUBSTANCE ID: 582-25-2
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(5)

(6)
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Britain.
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OECD SIDS POTASSIUM BENZOATE

7. RISK ASSESSMENT DATE: 10-AUG.-2001
SUBSTANCE ID: 582-25-2

7.1 End Poi nt Sunmary

7.2 Hazard Summary

7.3 Ri sk Assessnment
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OECD SIDS BENZY1 Al COHOIL

lUCLIDData Set

( BENZYL ALCOHOL; CAS: 100-51-6)

Exi sting Chem cal I D: 100-51-6
CAS No. 100-51-6

El NECS Nane benzyl al cohol
EC No. 202-859-9

TSCA Nane Benzenenet hanol
Mol ecul ar For nul a C7H8O

Producer Rel ated Part

Conpany: Bayer Corporation
Creation date: 15- JUL- 1999
Subst ance Rel ated Part
Company: Bayer Corporation
Creation date: 15- JUL- 1999
Meno: Bayer Corporation
Printing date: 14- FEB- 2002

Revi si on dat e:
Date of |ast Update: 14- FEB- 2002

Number of Pages: 82

Chapter (profile): Chapter: 1, 2, 3, 4, 5, 6, 7, 8, 10

Reliability (profile): Reliability: without reliability, 1, 2,
3, 4

Fl ags (profile): Fl ags: without flag, confidential, non

confidential, WGK (DE), TA Luft (DE),
Materi al Safety Dataset, Risk Assessnent,
Directive 67/548/ EEC, SIDS
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OECD SIDS

BENZY1 Al COHOIL

1. GENERAL INFORMATION DATE: 14-FEB.-2002

SUBSTANCE ID: 100-51-6

1.0.1 Applicant and Conpany | nformation

Type:
Nane:
Street:
Town:
Country:

14- DEC- 2000

Type:
Name:
Country:

26- MAY- 2000

Type:
Name:
Country:

14- DEC 2000

Type:
Name:
Country:

14- DEC 2000

Type:
Namne:
Country:

26- MAY- 2000

Type:
Name:
Country:

26- MAY- 2000

Type:
Name:

16-JAN-2001

| ead organi sation

Ameri can Chem stry Council, Benzoates Panel
1300 W I son Boul evard

22209 Arlington, VA

United States

cooperati ng conpany
B. F. Goodrich
United States

cooperati ng conpany
Bayer Corporation
United States

cooperati ng conpany
DSM Fi ne Chem cal s
Net her | ands

cooperati ng conmpany
El f At ochem NA
United States

cooperati ng conpany
Vel si col Chem cal Corporation
United States

| ead organi sation
American Chem stry Council, Benzoates Panel
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OECD SIDS BENZY1 Al COHOIL

1. GENERAL INFORMATION DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

1.0.2 Location of Production Site, |Inmporter or Formul ator
1.0.3 ldentity of Recipients

1.0.4 Details on Category/ Tenpl ate

1.1.0 Substance lIdentification
1.1.1 General Substance |Infornmation

1.1.2 Spectra

1.2 Synonyns and Tradenanes

1.3 Inpurities

1.4 Additives

1.5 Total Quantity

1.6.1 Label ling
1.6.2 Classification
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1.7 Use Pattern
1.7.1 Detailed Use Pattern

1.7.2 Methods of Manufacture

1.8 Regul atory Measures
1.8.1 Cccupational Exposure Limt Values

1.8.2 Acceptabl e Residues Levels
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OECD SIDS BENZY1 Al COHOIL

1. GENERAL INFORMATION DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

1.8.3 Water Pollution
1.8.4 Major Accident Hazards

1.8.5 Air Pollution

=
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Listings e.g. Chem cal Inventories

1.9.1 Degradation/ Transformation Products

1.9.2 Conponents

1.10 Source of Exposure

1.11 Additional Remarks

1.12 Last Literature Search

1.13 Revi ews
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OECD SIDS

BENZY1 Al COHOIL

2. PHYSICO-CHEMICAL DATA DATE: 14-FEB -2002

SUBSTANCE ID: 100-51-6

2.1 Melting Point

Val ue:

Met hod:
Test substance:

Reliability:
Fl ag:

14- FEB- 2002
Val ue:

Test substance:

12- FEB- 2002

2.2 Boiling Point
Val ue:

Met hod:
Test substance:

Reliability:

Fl ag:
14- FEB- 2002

Val ue:

19-JAN- 2001

2.3 Density

Type:
Val ue:

Met hod:
Test subst ance:

Reliability:

-15.2 degree C

ot her: Handbook val ue
ot her TS: benzyl al cohol, purity not noted

(2) wvalid with restrictions
Dat a from Handbook or coll ection of data
Critical study for SIDS endpoi nt

(1)
-15. 3 degree C
ot her TS: benzyl alcohol, purity not noted

(2)
205. 3 degree C at 1013 hPa
ot her: Handbook val ue
ot her TS: benzyl al cohol, purity not noted
(2) valid with restrictions
Dat a from Handbook or collection of data
Critical study for SIDS endpoi nt

(1)
205. 4 degree C at 1013 hPa

(2)

density
1.041 g/cn? at 24 degree C

ot her: Handbook val ue
ot her TS: benzyl al cohol, purity not noted

(2) wvalid with restrictions
Dat a from Handbook or coll ection of data

UNEP PUBLICATIONS 233



OECD SIDS BENZY1 Al COHOIL

2. PHYSICO-CHEMICAL DATA DATE: 14-FEB -2002
SUBSTANCE ID: 100-51-6

Fl ag: Critical study for SIDS endpoi nt

14- FEB- 2002 (1)
Type: density

Val ue: 1.0442 g/cnt at 22.5 degree C

19- JAN- 2001 (2)

2.3.1 Granul onetry

2.4 Vapour Pressure

Val ue: .03 hPa at 20 degree C

Test substance: ot her TS: benzyl al cohol, purity not noted

Fl ag: Critical study for SIDS endpoint

12- FEB- 2002 (2)
Val ue: .09 hPa at 30 degree C

Test substance: ot her TS: benzyl al cohol, purity not noted

Fl ag: Critical study for SIDS endpoi nt

12- FEB- 2002 (2)
Val ue: .67 hPa at 50 degree C

Fl ag: Critical study for SIDS endpoint

19- JAN- 2001 (2)

2.5 Partition Coefficient
| og Pow:. 1.1
Met hod: ot her (calculated): Leo, A.: CLOGP-3.54 MedChem

Sof tware 1989. Daylight, Chem cal Information
Systens, Clarenont, CA 91711, USA

Reliability: (2) valid with restrictions
Accepted cal cul ati on net hod
Fl ag: Critical study for SIDS endpoi nt
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OECD SIDS BENZY1 Al COHOIL

2. PHYSICO-CHEMICAL DATA DATE: 14-FEB -2002
SUBSTANCE ID: 100-51-6

06- JUN- 2001 (3)
| og Pow:. 1.1

Met hod: ot her (measured)

Remar k: experinentally determ ned

Fl ag: Critical study for SIDS endpoint

14- FEB- 2002 (4)

2.6.1 Solubility in different nmedia

Solubility in: WAt er

Val ue: 40 g/l at 20 degree C

Fl ag: Critical study for SIDS endpoint

14- FEB- 2002 (5)
Solubility in: Wat er

Val ue: 44 g/l at 50 degree C

Fl ag: Critical study for SIDS endpoint

14- FEB- 2002 (5)

2.6.2 Surface Tension

2.7 Flash Poi nt

Val ue: 101 degree C

Type: cl osed cup

Met hod: other: DIN 51758

19- JAN- 2001 (5)

2.8 Auto Flammability
Val ue:

Remar k: ignition tenperature: 435 degree C
19- JAN 2001 (2)
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OECD SIDS BENZY1 Al COHOIL

2. PHYSICO-CHEMICAL DATA DATE: 14-FEB -2002
SUBSTANCE ID: 100-51-6

2.9 Flamnmability

2.10 Expl osive Properties

Resul t: other: explosive limts: lower 1.3 % by vol .,
upper 13.0 % by vol. at 170 degree C and 1.013
bar

19- JAN- 2001 (2)

2.11 Oxidizing Properties

2.12 Dissociati on Const ant

2.13 Viscosity

2.14 Additional Remarks
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OECD SIDS BENZY1 Al COHOIL

3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

3.1.1 Photodegradation

Type: air
Li ght source: Sun |ight
| NDI RECT PHOTOLYSI S
Sensitizer: OH
Conc. of sens.: 1560000
Rate constant: .0000000000082541 cn®#/(nol ecule * sec)
Degr adat i on: 50 % after 1.3 day(s)
Met hod: ot her (calculated): AOPWnN version 1.89
Year : 1999
GLP: no
Test substance: other TS: nolecular structure
Remar k: Experi mental Dat abase Structure Match:

experinmental OH rate constant= 22.9 E-12
cnB/ mol ecul e-sec.

Reliability: (2) valid with restrictions
Accepted cal cul ati on net hod
Fl ag: Critical study for SIDS endpoint
14- FEB- 2002 (6)

3.1.2 Stability in Water

Remar k: Based on structure and organic chenmistry rul es
(e.g. bonding in organic nolecules, activation
energy, reactivity, transformations, addition,
substitution, elimnation) no hydrolysis wll
occur at pH ranges 4 - 11.

Fl ag: Critical study for SIDS endpoi nt

26- JAN- 2001

3.1.3 Stability in Soi
3.2.1 Monitoring Data (Environnment)

3.2.2 Field Studies
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OECD SIDS BENZY| AL COHOL
3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 14-FEB.-2002

SUBSTANCE ID: 100-51-6

3.3.1 Transport between Environnmental Conpartmnents

Type: fugacity nmodel [evel I1

Medi a: other: other: air - water - soil - sedinment
Met hod: ot her: EPIWn Mdeling Program

Remar k: Model i ng was performed using equal rel eases

(10, 000 kg/ hr) and equal distribution to al
conmpartnments.

Resul t : Di stribution Hal f -Life Em ssi ons Fugacity
(percent) (hr) (kg/ hr) (atm
Air 1.51 11.2 1000 2.95e-011
Wat er 50.0 360 1000 6. 71e-012
Soi | 48. 4 360 1000 1.7 e-010
Sedi nent 0. 0923 1440 0 5.52e-012

Persi stence Tinme: 287 hr
Reaction Tine: 353 hr
Advection Ti nme: 1.54e+003 hr
Percent Reacted: 81.3

Percent Advect ed:

Reliability: (2) wvalid with restrictions
Fl ag: Critical study for SIDS endpoint
14- FEB- 2002 (6)

3.3.2 Distribution

3.4 Mode of Degradation in Actual Use

3.5 Bi odegradation

Type: aer obi c
| nocul um activated sl udge
Concentrati on: 100 ny/ |
Degr adati on: 92 - 96 % after 28 day(s)
Met hod: OCECD Guide-line 301 C "Ready Biodegradability:
Modi fi ed
MTI Test (I)"
Year: 1981

GLP: no data
Test substance: ot her TS: benzyl al cohol, purity not noted
Remar k: sl ugde conc.: 30 ny/l
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OECD SIDS

BENZY1 Al COHOIL

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

Reliability:
Fl ag:
14- FEB- 2002

Type:

| nocul um
Degr adati on:
Met hod:

Cl osed

Year :
GLP:

Test substance:

Remar k:
Reliability:
Fl ag:

29- JAN 2001

Type:

| nocul um
Contact tine:
Degr adat i on:

Resul t:

Met hod:
Year :
GLP:

Test substance:

Met hod:

(1) wvalid without restriction
Critical study for SIDS endpoi nt

(7)

aerobic

predom nantly donestic sewage

> 90 % after 30 day(s)

OECD Guide-line 301 D "Ready Biodegradability:

Bottle Test"

1972

no

other TS: benzyl al cohol, purity not noted

related to BOD
(1) valid without restriction
Critical study for SIDS endpoi nt

(8)

anaer obi c

anaer obi ¢ sl udge

28 day(s)

100 % after 7 day(s)
readi |l y bi odegradabl e

ot her: see bel ow

1982

no data

other TS: commercial grade benzyl al cohol,
purity > 95%

A 10% anaer obi ¢ sl udge i nocul um was transferred
to 160 m serum bottles previously amended with
50 ppm carbon (related to test substance) using
strict anaerobic techniques. Methane production
fromtest bottles vs. controls was nonitored
weekly for 4 weeks or until net production
occurred. At that time, the bottles were
amended again with the sane substrate and net hane
production nonitored to confirmthe observati on.
Al l data were obtained fromduplicate bottles.
Met hane was neasured using a flame ionization
det ector on a Perkin-El mer Model 900 GC equi pped
with a 3-m Tenax-G C. col um.
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OECD SIDS

BENZY1 Al COHOIL

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

Renar k:

Test condition:

Reliability:
Fl ag:
23- MAR- 2001

Type:
| nocul um
Concentrati on:

Cont act tine:
Degr adati on:

Met hod:
Year :
GLP:

Test substance:

Met hod:

Resul t:

Test condition:

Reliability:
Fl ag:
23- MAR- 2001

Type:
Degr adati on:

100 % m neralisation (CH4-Production) in 1 week
wi th sludge from Jackson, M waste-treatnent
pl ant 100 % m neralisation (CH4-Production) in 2
weeks with sludge from Adrian, M waste-
treatment plant
The test bottles were incubated at 35 degree C
in the dark. Substrates were kept under an
at nosphere of 90% N2 and 10% H2
(2) wvalid with restrictions
Critical study for SIDS endpoi nt

(9)

anaer obi c

domesti c sewage

50 pg/l related to DOC (Di ssol ved Organic
Car bon)

2 nmont h

> 75 % after 2 nmonth

ot her: see bel ow

1984

no data

ot her TS: benzyl alcohol, purity not noted

Sl udge sanples collected fromprimry and
secondary anaerobic digesters were diluted to
10 % and i ncubated anaerobically with 50 ug
Carbon per mM (related to test substance).
Al l conmpounds were tested in triplicate. Gas
producti on was neasured by gas chromat ography
and by a pressure transducer. Bi odegradation
was determ ned by net increase in gas pressure
in bottles amended with test chem cals over
non- anmended control s.
Degradation is expressed as percentage of
t heoretical nethane production based on the
stoi chiometry of degradation.
The test bottles were incubated at 35 degree C
in the dark.
Substrates were kept under atnospheres of 10%
CO2 and 90% N2.
(2) wvalid with restrictions
Critical study for SIDS endpoi nt

(10)

aer obi ¢
62 % after 5 day(s)

240
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OECD SIDS

BENZY1 Al COHOIL

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

Met hod:
Cl osed

GLP:

Renmar k:
19- JAN- 2001

Type:
Degr adat i on:

Met hod:
Cl osed

GLP:

Renmar k:
19- JAN- 2001

Type:
| nocul um
Degr adati on:

Met hod:
Renmar k:

19-JAN-2001

Type:
| nocul um
Degr adat i on:

Met hod:
GLP:

Renmar k:
19- JAN- 2001

Type:
| nocul um
Degr adat i on:

Test substance:

OECD Guide-line 301 D "Ready Biodegradability:

Bottl e Test"
no

related to ThOD
(11)

aer obi c
77 % after 20 day(s)

CECD Guide-line 301 D "Ready Bi odegradability:

Bottle Test"
no

related to ThOD
(11)

aerobi c
activated sl udge, adapted
95 % after 28 day(s)

other: Closed bottle test

Test concentration: 2 - 5 ng/l
Degradation related to ThOD
(12)

aer obi c
donesti c sewage
89.2 % after 5 day(s)

other: respironetric diluting method
no

related to ThOD
(13)

aer obi c
activated sludge, industrial
88.9 % after 5 day(s)

other TS
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OECD SIDS

BENZY1 Al COHOIL

3. ENVIRONMENTAL FATE AND PATHWAYS DATE: 14-FEB.-2002

SUBSTANCE ID: 100-51-6

Met hod:

Renar k:

Test subst ance:

17-JAN-2001

Type:
Degr adat i on:

GLP:

Renar k:
19- JAN- 2001

Remar k:

19-JAN-2001

Renmar k:

19-JAN-2001

3.6 BOD5, COD or

Met hod:
Year :
Met hod:
Remar k:
19- JAN- 2001

Radi o-respironmetric study using radio-1|abel ed
chem cals by activated sludge and in a conpl ex
phot ogr aphi ¢ processi ng effluent using
acclimted industrial sludge.

Concentration of test substance was 0.1 or
0.2m of radioactive substrate(27,000-400, 000
dpm .

Sampl es were incubated in the dark at anbient

t emrper at ur e.

14CO2 recovery without effluent = 85.7% after
5 days

14CQ2 recovery in presence of effluent = 88. 9%
after 5 days

benzyl - al cohol -7-14C (car bi nol -14C) obt ai ned
from New Engl and Nucl ear Cor poration, Boston
Massachusetts.

(14)
aer obi c
85 % after 5 day(s)
no
related to ThOD
(15)

The activity of degradation is at a
concentration of 100 ng/l not hindered in a
model plant (Asconmat)

(8)

Bi odegradati on characteristics: biodegraded
completely in a short tinme by genera
m croor gani sns.

(16)

BOD5/ COD Rati o

ThOD: 2515.1 ny/|
(13)

3.7 Bioaccumnul ati on

BCF:

.31

242
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OECD SIDS

BENZY1 Al COHOIL

3. ENVIRONMENTAL FATE AND PATHWAYS

DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

Met hod: ot her: (cal cul ated) BCF Program (v2.13)

Year: 1999
Test substance: ot her TS: nol ecul ar structure
Resul t: Estimated Log BCF = -0.503 (BCF = 0.3141)
Reliability: (2) wvalid with restrictions

Accepted cal cul ati on net hod

Fl ag: Critical study for SIDS endpoint
14- FEB- 2002 (6)

3.8 Additional Remarks

Remar k: ThOD 2520 ny/g
CcoD 2520 ng/ g
BOD5 1560 ng/ g

I nfl uence on bi ol ogi cal

purification plants:

adapted 1180 ng/| degradabl e

27- MAY-1993

(17)
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OECD SIDS BENZY1 Al COHOIL

4. ECOTOXICITY DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

AQUATI C ORGANI SMVS

4.1 Acute/Prolonged Toxicity to Fish

Type: static

Speci es: Pi mephal es pronelas (Fish, fresh water)

Exposure period: 96 hour(s)

Unit: nmg/ | Anal ytical monitoring: no

LC50: 460

Met hod: ot her: see bel ow

Year : 1976
GLP: no data

Test substance: other TS: reagent grade benzyl al cohol
purchased from Curtin Matheson Scientific,
I nc.

Met hod: Juvenil e fathead m nnows were obtained from

Envi ronnent al Reserach Laboratory, Dul uth.
Al fish used for the test were 4 to 8 weeks
of age, 1.1 to 3.1 cmin length, and
acclimated for at |east 48 hr before testing.
Test solutions were prepared by adding a
wei ghed amount of chemical to 4 liters of Lake
Superior water (all concentrations are
nom nal). Water tenperature during the test
was 18-22 degree C.
Range-finding tests were done and definitive
tests were conducted with 10 fish per
container, 20 fish per concentration.
Conpl ete i mmobilization was consi dered the
bi ol ogi cal endpoint and equated w th deat h.
St andard graphical procedures were followed to
determ ne LC50 (Anmerican Public Health Assn.
1971) Anal yses of test water was done for
di ssol ved oxygen and pH at the beginning and 1
or 2 times during the test.

Resul t: 1 hour LC50 = 770 ng/l

24 hour LC50 = 770 ng/|
48 hour LC50 = 770 ng/|
72 hour LC50 = 480 ny/l
Reliability: (2) valid with restrictions
Fl ag: Critical study for SIDS endpoint
23- MAR- 2001 (18)
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OECD SIDS

BENZY1 Al COHOIL

4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

Type:
Speci es:

Exposure peri od:

Unit:
LCO:
LC50:
LC100:

Met hod:

Year:
GLP:
Test substance:

Reliability:
Fl ag:
12- FEB- 2002

Type:
Speci es:

Exposure peri od:

Uni t:
LC50:

GLP:

Remar k:
17-JAN- 2001

Speci es:

Exposure peri od:

Uni t:
LCO:

17-JAN-2001

Speci es:

Exposure peri od:

Uni t:
LCO:

GLP:

Remar k:

static

Leuci scus i dus
48 hour (s)

ng/ | Anal yti cal
630

646

662

(Fish, fresh water)

nmoni toring: no

ot her: Bestimmung der Wrkung von
Wasseri nhal t sst of f en auf

Fische, DIN 38412 Teil 15

1983

no

ot her TS: benzyl

al cohol, purity not noted

(2) valid with restrictions

Critical study for SIDS endpoi nt

(19)
static
Petromyzon mari nus
24 hour (s)
ng/ | Anal ytical nonitoring: no
>= 5
no
| arvae; screening test

(20)
Carassius auratus (Fish, fresh water)
24 hour (s)
ng/ | Anal ytical nonitoring:
>= 5

(21)
Cyprinus carpio (Fish, fresh water)
48 hour (s)

Anal ytical nonitoring: no

136
no

Testing of acute oral
Unit: ng/kg

toxicity
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OECD SIDS

BENZY1 Al COHOIL

4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

17-JAN-2001 (22)
Speci es: Leponm s macrochirus (Fish, fresh water)
Exposure period: 24 hour(s)
Unit: ng/ | Anal yti cal nonitoring:
LCO: >= 5
17-JAN-2001 (21)
Speci es: Lepom s macrochirus (Fish, fresh water)
Exposure period: 96 hour(s)
Unit: ng/ | Anal yti cal nonitoring:
LC50: 10
Remar k: The static test was directed to sinulate acute
spill circunstances. The test substances were
pi petted or poured undiluted directly into the
aquaria with fish. There was no preparation of
defined concentrations according to guideline.
No anal ytical nonitoring was done.
Aeration was not used during the first 24 hrs
thus allowing chemcals to act in an
uninterrupted state at the onset of the test
peri od.
Reliability: (4) not assignable
Si gni fi cant nmet hodol ogi cal deficiencies
12- FEB- 2002 (23)
Speci es: Meni dia beryllina (Fish, estuary, narine)
Exposure period: 96 hour(s)
Unit: nmg/ | Anal ytical nonitoring:
LC50: 15
Remar k: The static test was directed to sinulate acute
spill circunstances. The test substances were
pi petted or poured undiluted directly into the
aquaria with fish. There was no preparation of
defined concentrations according to guideline.
No anal ytical nonitoring was done.
Aeration was not used during the first 24 hrs
thus allowi ng chemcals to act in an
uninterrupted state at the onset of the test
peri od.
Reliability: (4) not assignable
Si gni fi cant met hodol ogi cal deficiencies
12- FEB- 2002 (23)
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OECD SIDS BENZY1 Al COHOIL

4. ECOTOXICITY DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

Speci es: Salnmo trutta (Fish, fresh water, narine)
Exposure period: 24 hour(s)

Unit: ng/ | Anal ytical nonitoring:
LCO: >= 5

17-JAN 2001 (21)

4.2 Acute Toxicity to Aquatic Invertebrates

Speci es: Daphni a magna (Crustacea)

Exposure period: 24 hour(s)

Uni t: ng/ | Anal ytical nonitoring: no
ECO: 300

EC50: 400

EC100: 500

Met hod: ot her: Daphni en- Kurzzeittest, D N 38412 Tei

11, Bestimung der Wrkung von
Wasseri nhal t sst of fen auf Kl ei nkrebse

Year: 1983

GLP: no
Test substance: ot her TS: benzyl al cohol, purity not noted
Reliability: (2) valid with restrictions
Fl ag: Critical study for SIDS endpoint
14- FEB- 2002 (19)
Speci es: Daphni a nmagna (Crustacea)
Exposure period: 48 hour(s)
Unit: mg/ | Anal ytical nonitoring: no
TXK 360
Met hod: ot her: acute inmobilisation test

AapP: no
Reliability: (2) valid with restrictions
Fl ag: Critical study for SIDS endpoint
06- JUN- 2001 (24)
Speci es: Daphni a magna (Crustacea)
Exposure period: 24 hour(s)
Uni t: ng/ | Anal ytical nonitoring: no
ECO: 26
EC50: 55
EC100: 100
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OECD SIDS

BENZY1 Al COHOIL

4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

GLP:
Reliability:
16- JAN- 2001

no

(2) wvalid with restrictions

4.3 Toxicity to Aquatic Plants e.g. Algae

Speci es:
Endpoi nt :
Exposur e peri od:
Unit:

EC50:

Met hod:
Year :

GLP:
Test subst ance:

Met hod:

Test condition:

(25)
Chl orell a pyrenoi dosa (Al gae)
ot her: Inhibition of photosynthesis
3 hour (s)
ng/ | Anal ytical nonitoring: no data
95
ot her: see bel ow
1982
no data

ot her TS: benzyl al cohol purchased from
Al drich Chem cal Co. Wsconsin, USA. Purity >
95%

Phot osynt hesi s was assayed by follow ng the
upt ake of 14CO2 from NaH 14CO3
(Amer sham’ Searl e, Ontario, Canada). Plastic
culture flasks containing 9.9 m of cel
suspension (1.0 x 10+E5 cells/m), 0.1 m
radi oi sotope and 0.01 m of test chemi cal were
i ncubated for 3 hours.
Fi ve concentrations, ranging fromO0O to 100
ppm were tested and replicated five tines.
Phot osynt hetic activity was assayed according
to Stratton et al. (1979) Appl. Environ.
M crobiol. 38: 537-43.
Per cent inhibition values were cal cul ated
relative to photosynthetic activity in the
sol vent controls and EC50 val ues det erm ned by
Probit anal ysis.
Anal yses for significant differences were
performed using Dunnett's test and Duncan's
mul tiple range test.
Cultures were maintained in a liquid nitrogen-
free nmedium at 20 degree C and a |ight
intensity of 7000 lux on a 12 hour I|ight-dark
cycl e.

Reliability: (2) valid with restrictions
Fl ag: Critical study for SIDS endpoint
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OECD SIDS

BENZY1 Al COHOIL

4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

14- FEB- 2002

Speci es:
Endpoi nt :

Exposure period:

Uni t:
EC50:

Met hod:
GLP:
Test subst ance:
Reliability:
Fl ag:
29-JAN- 2001

Speci es:

Exposure peri od:

Unit:
TX :

Met hod:

Remar k:
Reliability:
Fl ag:

06- JUN- 2001

Speci es:
Endpoi nt :

Exposure peri od:

Uni t:
EC50:

Remar k:
17-JAN- 2001

Speci es:
Endpoi nt :

Exposure peri od:

Uni t:
ECO:

(26)

Haemat ococcus pluvialis (Al gae)

ot her: Inhibition of photosynthesis

4 hour (s)

ng/ | Anal ytical nmonitoring: no
2600

ot her: according to Tuenpling v. W (Fortschritte

Der Wassercheni e.
War bur g appar at us

14 S: 205-213 (1972) using a

no
ot her TS: benzyl al cohol, purity not noted
(2) wvalid with restrictions
Critical study for SIDS endpoint
(19)
Scenedesnus quadri cauda (Al gae)
96 hour (s)
ng/ | Anal ytical nonitoring:
640
other: cell multiplication inhibition test

green al gae
(2) wvalid with restrictions
Critical study for SIDS endpoi nt
(24)

Anabaena cylindrica (Al gae)

other: Inhibition of photosynthesis
3 hour (s)
ng/ | Anal ytical nonitoring:
90
bl ue-green al gae

(26)
Anabaena i naequalis (Al gae)

other: Inhibition of photosynthesis

3 hour (s)

ng/ | Anal ytical nonitoring:
30
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4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

Remar k: bl ue-green al gae
17-JAN- 2001 (26)
Speci es: Anabaena variabilis (Al gae)
Endpoi nt : other: Inhibition of photosynthesis
Exposure period: 3 hour(s)
Unit: mg/ | Anal ytical nonitoring:
EC50: 35
Remar k: bl ue-green al gae
17-JAN- 2001 (26)
Speci es: Scenedesnus quadri cauda (Al gae)
Endpoi nt : ot her: Inhibition of photosynthesis
Exposure period: 3 hour(s)
Uni t: ng/ | Anal ytical nonitoring:
EC50: 79
AapP: no
Remar k: green al gae
17-JAN- 2001 (26)
4.4 Toxicity to Mcroorganisnms e.g. Bacteria
Type: aquatic
Speci es: Escherichia coli (Bacteria)
Exposure period: 48 hour(s)
Unit: mg/ | Anal ytical nonitoring: no
ECO: 1000
Met hod: other: cell multiplication test
GLP: no
Reliability: (2) wvalid with restrictions
Fl ag: Critical study for SIDS endpoi nt
06- JUN- 2001 (24)
Type: aquatic
Speci es: Pseudonmonas putida (Bacteria)
Uni t: ng/ | Anal ytical nonitoring: no
EC10: 658
Met hod: other: Test according to Bringmann and Kuehn
(cell multiplication inhibition test)
250 UNEP PUBLICATIONS



OECD SIDS

BENZY1 Al COHOIL

4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

GLP:

Remar k:
Reliability:
Fl ag:

06- JUN- 2001

Type:
Speci es:

Exposure peri od:

Uni t:
EC50:

Met hod:
GLP:

19-JAN- 2001

Type:
Speci es:

Exposure period:

Uni t:
EC50:

GLP:
19-JAN- 2001

Type:
Speci es:

Exposure peri od:

Uni t:
| C50 :

GLP:
Remar k:

19- JAN- 2001

Type:
Speci es:

Exposure peri od:

Unit:
| C50 :

no

Exposure period: 16-18 h
(2) wvalid with restrictions
Critical study for SIDS endpoint
(19)

aquatic
Phot obact eri um phosphoreum (Bacteri a)
30 m nute(s)

ng/ | Anal ytical nonitoring: no
71.42
ot her: M crot ox
no

(27)
aquatic

Phot obact eri um phosphoreum (Bacteri a)
5 m nute(s)

ng/ | Anal yti cal
50

nmoni toring: no

no
(28)

aquati c

ot her bacteri a:
49 hour (s)

nmg/ | Anal yti cal
2100

Aer obi ¢ heterotrophic

nmoni t ori ng:

no

I nhibition of respiration;
pr ol onged i ncubation conpared with | SO 8192

(29)
aquatic
ot her bacteria: Nitrosononas
24 hour (s)
ng/ | Anal ytical nonitoring:
390
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4. ECOTOXICITY

DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

Met hod:

GLP:

Renmar k:
19- JAN- 2001

other: Inhibition of nitrification, conparable
with | SODS 9509
no

I nhi bition of N oxidation
(29)

4.5 Chronic Toxicity to Aquatic Organi sns

4.5.1 Chronic Toxicity to Fish

4.5.2 Chronic Toxicity to Aquatic Invertebrates
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4. ECOTOXICITY DATE: 14-FEB.-2002
SUBSTANCE ID: 100-51-6

TERRESTRI AL ORGANI SMS

4.6.1 Toxicity to Sedinment Dwelling Organisns
4.6.2 Toxicity to Terrestrial Plants
4.6.3 Toxicity to Soil Dwelling Organisns

4.6.4 Toxicity to other Non-Mamm Terrestrial Species

4.7 Biological Effects Mnitoring

4.8 Biotransformati on and Ki netics

4.9 Additional Remarks

Remar k:
Aedes aegypti, eggs (72h) LD50 160 I/ ha
LD90 251 |/ha
Aedes aegypti, larval stage L1 (24h) LD50 105 |/ ha
LDO0 132 |I/ha  Aedes
aegypti, larval stage L3-L4 (24h) LD50 129 |/ ha
LD90 184 I/ ha
Aedes scutellaris, eggs (72h) LD50 160 I/ ha
LD90 265 |/ ha
Aedes scutellaris, larval stage L1 (24h) LD50 110 I/ha
LD90 151 |/ha
Aedes scutellaris, |larval stage L3-L4(24h) LD50 126 |/ ha
LD90 172 |/ha
19- JAN- 2001 (30)
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OECD SIDS

BENZYL ALCOHOL

5. TOXICITY

DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

5.0 Toxi cokinetics, Metabolismand Distribution

5.1 Acute Toxicity

5.1.1 Acute Oral

Type:
Speci es:
Sex:

Val ue:

Met hod:
GLP:

Test substance:

Reliability:

Fl ag:
12- FEB- 2002

Type:
Speci es:
Sex:

No. of Ani mal s:

Vehi cl e:
Val ue:

Met hod:
GLP:

Test substance:

Met hod:

Rermar k:

Reliability:

Fl ag:
12- FEB- 2002

Toxicity

LD50
rat

mal e
= 1610 nmg/ kg bw

ot her
no data
other TS: benzyl al cohol, purity not noted

(2) valid with restrictions
Meets generally accepted scientific standards,
wel | docunmented and acceptable for assessnent
Critical study for SIDS endpoi nt

(31)

LD50

nouse

mal e/ f emal e

10

ot her: corn oil
= 1580 ng/ kg bw

ot her: see bel ow
no data
other TS: commercial grade benzyl al cohol

M ce were dosed on full stomachs by intubation
Al'l animals were observed for toxic signs and
time of death for 2 weeks.

The LD50 was conputed by the nethod of
Litchfield & W I coxon(1949).
Toxi c signs: depression, death
(2) valid with restrictions

Meets generally accepted scientific standards,
wel | documented and acceptable for assessnent
Critical study for SIDS endpoint
(32) (33)
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5. TOXICITY DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

Type: LD50

Speci es: r at

Strain: ot her: GOsborne- Mendel

Sex: mal e/ f emal e

No. of Aninmals: 10

Vehi cl e: ot her: neat

Val ue: = 1230 ng/ kg bw

Test substance:

Met hod:

Remar k:

Reliability:

12- FEB- 2002

Type:
Speci es:
Val ue:

Met hod:
GLP:

Test subst ance:

Reliability:
avail abl e

Fl ag:
12- FEB- 2002

Type:

Speci es:

Val ue:

12- FEB- 2002

Type:

other TS: commercial grade benzyl al cohol

Groups of 10 young adult Osborne-Mendel rats,
evenly divided by sex were fasted for
approximately 18 hrs prior to treatnent.

Ani mal s were dosed by intubation. Al animals
wer e observed for toxic signs and tine of death
for 2 weeks.

The LD50 was conputed by the nethod of
Litchfield & W1 coxon (1949).

Toxi c signs: depression, excitability, com,

death

(2) valid with restrictions

Meets generally accepted scientific standards,

wel | docunmented and acceptable for assessnent

(32)

LD50
rat
= 2080 nmg/ kg bw

other: no data
no data
other TS: benzyl al cohol, purity not noted

(4) not assignable
Secondary literature; Oiginal reference not

Critical study for SIDS endpoi nt

(34) (33)
LD50
rabbi t
= 1040 nmg/ kg bw

(34) (35)

LD50
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OECD SIDS BENZYL ALCOHOL
5 TOXICITY DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6
Speci es: r at
Val ue: = 3100 nmg/ kg bw
16- JAN- 2001 (36)
Type: LDLo
Speci es: rat
Val ue: ca. 1040 - 3120 ny/ kg bw
16- JAN- 2001 (37)
Type: LD50
Speci es: nouse
Val ue: = 1150 nmg/ kg bw
16- JAN- 2001 (38)
Type: LDLo
Speci es: nouse
Val ue: ca. 1040 ng/ kg bw
16- JAN- 2001 (37)
Type: LDLo
Speci es: gui nea pig
Val ue: ca. 1040 - 2600 ngy/ kg bw
16- JAN- 2001 (37)
5.1.2 Acute Inhalation Toxicity
Type: LC50
Speci es: r at
Exposure tinme: 4 hour (s)
Val ue: > 4.178 ngl/ |
Met hod: ot her
GLP: no data
Test substance: ot her TS: benzyl al cohol, purity not noted
Fl ag: Critical study for SIDS endpoint
12- FEB- 2002 (39)
Type: LC50
Speci es: rat
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BENZYL ALCOHOL

5. TOXICITY

DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

Exposure tinme:
Val ue:

Remar k:

19-JAN-2001

Type:

Speci es:
Exposure tine:
Val ue:

Remar k:
19- JAN- 2001

Type:

Speci es:

Sex:

No. of Ani mal s:
Vehi cl e:
Exposure tine:
Val ue:

Test substance:

Resul t:

07- SEP-2000

5.1.3 Acute Dernml

Type:
Speci es:
Val ue:

Met hod:
GLP:
Test substance:

Fl ag:
29- JAN- 2001

Type:
Speci es:
Val ue:

Met hod:
GLP:

4 hour (s)
ca. 8.8 mg/l

Extrapol ati on according to Haber s |aw. LC50

(8h) = 1000 ppm

(36)

LC50

rat
4 hour (s)
> .9 ng/l

LC33 (4h) = 200 ppm
(40)

LC50

rat

no data
6

ot her: neat
4 hour (s)
8.9 mg/l

no data

Exposure to 2000 ppmkills either 2/6, 3/6 or
4/ 6 rats.
Therefore benzyl al cohol is considered to be

of npderate toxicity.
(41)

Toxicity

LD50

rabbi t
= 2000 nmg/ kg bw

ot her

no data

ot her TS: benzyl al cohol, purity not noted

Critical study for SIDS endpoi nt
(42)

LD50

gui nea pig

<5 m/kg bw

ot her
no data
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BENZYL ALCOHOL

5. TOXICITY

DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

Test subst ance:

Fl ag:
29- JAN- 2001

5.1.4 Acute Toxicity,

Type:

Speci es:

Rout e of admin.:
Val ue:

19-JAN-2001

Type:

Speci es:

Strain:

Sex:

Rout e of admin.:
Val ue:

Remar k:
14- FEB- 2002

Type:

Speci es:

Strain:

Sex:

Route of adm n.:
Val ue:

Test substance:
Renmar k:

14- FEB- 2002

Type:

Speci es:

Rout e of adm n.:
Val ue:

19-JAN- 2001

Type:

Speci es:

Rout e of adm n.:
Val ue:

Test substance:

ot her TS: benzyl al cohol, purity not noted

Critical study for SIDS endpoint

(43) (395)
ot her Routes
LD50
rat
i.p.
> 400 - 800 ngy/ kg bw

(44)

LD50

nouse

Ch 1

mal e

i.p.

= 1000 nmg/ kg bw

Acute toxicity after 4 h.
(45)

LD50

nouse

Ch-1

mal e

i.p.

= 650 ng/ kg bw
ot her al cohol , not ed

TS: benzyl purity not

Acute del ayed toxicity after 7 d.
(45)

LD50
gui nea pig
i.p.
> 400 - 800 ng/ kg bw
(44)

LD50

r at

S.C.

= 1700 mg/ kg bw
ot her al cohol ,

TS: benzyl purity not noted

258
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5 TOXICITY DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

14- FEB- 2002 (46)

Type: LD50

Speci es: nouse

Rout e of adm S.cC.

Val ue: = 950 ng/ kg bw

19- JAN-2001 (38)

Type: ot her: LDLO

Speci es: rabbi t

Rout e of adm S.cC.

Val ue: ca. 2080 ng/ kg bw

19- JAN-2001 (37)

Type: LD50

Speci es: r at

Rout e of adm i.V.

Val ue: = 314 ng/ kg bw

19- JAN 2001 (47)

Type: LD50

Speci es: r at

Rout e of adm i.V.

Val ue: = 53 ny/ kg bw

Remar k: Rapid injection

19- JAN- 2001 (47)

Type: LD50

Speci es: nouse

Rout e of adm i. V.

Val ue: = 324 ny/ kg bw

19- JAN 2001 (48)

Type: LD50

Speci es: nouse

Rout e of adm i.V.

Val ue: ca. 105 ng/ kg bw

Remar k: LD50 val ue depends on speed of injection

19- JAN- 2001 (49)

Type: LD50

Speci es: nouse

Rout e of adm
Val ue:

i.v.
= 1460 nmg/ kg bw
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5 TOXICITY DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

19- JAN- 2001 (47)

Type: ot her: LDLO

Speci es: nouse

Strain: Ch-1

Sex: mal e

Route of admn.: i.v.

Val ue: ca. 135 ng/ kg bw

14- FEB- 2002 (50)

Type: ot her: LDLO

Speci es: dog

Route of admn.: i.v.

Val ue: ca. 50 ng/ kg bw

19- JAN- 2001 (47)

Type: LD50

Speci es: rat

Route of admin.: other

Val ue: = 410 ng/ kg bw

Remar k: Application: intra-arterial.

19- JAN- 2001 (47)

5.2 Corrosiveness and Irritation

5.2.1 Skin Irritation

Speci es:
Resul t:

Met hod:

GLP:
Test subst ance:

Reliability:
Fl ag:
14- FEB- 2002

Speci es:
Concentration:
Exposure Ti ne:
Resul t:

rabbit

not irritating

CECD Gui de-1ine 404 "Acute Dernal
Irritation/ Corrosion”

no data

other TS: benzyl al cohol, purity not noted

(1) wvalid without restriction
Critical study for SIDS endpoi nt
(49)

rabbit

10 other: ny

24 hour (s)

slightly irritating

260

UNEP PUBLICATIONS



OECD SIDS

BENZYL ALCOHOL

5 TOXICITY DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

Met hod: ot her: see remarks

GLP: no data

Test substance: ot her TS: benzyl al cohol, purity not noted

Fl ag: Critical study for SIDS endpoi nt

14- FEB- 2002 (51) (36)

Speci es: r abbi t

Exposure: Open

Exposure Ti ne: 24 hour (s)

Resul t:
Met hod:

Remar k:
ng/ ani mal , open,

14- FEB- 2002

Speci es:
Resul t:

Met hod:
Rermar k:
19- JAN- 2001

Speci es:
Resul t:

Met hod:

Remar k:

19-JAN-2001

Speci es:
Resul t:

Met hod:

Remar k:

19-JAN- 2001

Speci es:
Resul t:

nmoderately irritating
ot her: see remarks
Exposure tinme: 24 h, clipped skin, 100

observation tinme: 72 h.
(52)

rabbit
not irritating

ot her: see remarks

Exposure tinme: 24 h, ear, ca. 500 ng/aninml,
sem -occl usi ve, observation tinme: 7 d.

(53)
gui nea pig
nmoderately irritating
ot her: see remarks
Exposure tinme: 24 h, depil ated skin, dose:
undi luted material, no other data, open,
observation time: no data.

(44)

gui nea pig
slightly irritating

ot her: see remarks

Exposure time: 24 h, clipped flank,

dose: 8 ng/animal (30 % in unspecified

sol vent), open, observation tinme: no data.
(54)

gui nea pig
slightly irritating
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5 TOXICITY DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

Met hod: ot her: see remarks

Remar k: Exposure time: 24 h, shaved fl anks,
dose: 26 nmg/animal (25 % unspecified solvent),
intradermal |y, observation tinme: no data.

19- JAN- 2001 (55)

Speci es: gui nea pig

Resul t: not irritating

Met hod: ot her: see remarks

Remar k: Exposure time: 24 h, clipped skin,
100 ng/ ani mal, open, observation tinme: 72 h.

19- JAN- 2001 (52)

Speci es: human

Resul t: irritating

Met hod: ot her: Closed Patch Test

Renmar k: Observation tinme: 24/48 h, 0.05 %in either
et hanol or a cream base produced irritation in
18 of 614 subjects.

19- JAN- 2001 (56)

Speci es: human

Resul t: irritating

Met hod: ot her: Uncovered Patch Test

Remar k: 0.5 %in petrolatuminduced contact urticaria
in 7 of 32 volunteers.

19- JAN- 2001 (57)

Speci es: human

Resul t: slightly irritating

Met hod: ot her: Patch Test

Remar k: Exposure tinme: 48 h, ca. 50 ng/person (30 %in
acetone), observation tinme: up to 120 h.

19- JAN- 2001 (52)

Speci es: ot her: Ml e nude nouse

Resul t: highly irritating

Met hod: ot her: see remarks
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5 TOXICITY DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

Remar k: Exposure tine: 24 h, 10 %in purified water,
occl usi ve, observation time: no data.

19- JAN 2001 (58)

Speci es: other: mni-pig

Resul t: not irritating

Met hod: ot her: Patch Test

Remar k: Exposure tine: 48 h, clipped skin,
50 ng/ ani mal, observation tine: no data.

19- JAN 2001 (52)

5.2.2 Eye lrritation

Speci es: r abbi t

Resul t: noderately irritating

Met hod: OECD Gui de-line 405 "Acute Eye
Irritation/Corrosion”

GLP: no data

Test substance: ot her TS: benzyl alcohol, purity not noted

Reliability: (1) valid without restriction

Fl ag: Critical study for SIDS endpoint

14- FEB- 2002 (49)

Speci es: rabbit

Resul t: highly irritating

Met hod: ot her: see remarks

GLP: no data

Test substance: ot her TS: benzyl al cohol, purity not noted

Remar k: Exposure tinme: 24 h, dose: 750 mcrog., no other
dat a.

Fl ag: Critical study for SIDS endpoi nt

14- FEB- 2002 (51) (36)

Speci es: r abbi t

Concentrati on: 4 %

Resul t:

Met hod:

Test substance:

Remar k:

Fl ag:
14- FEB- 2002

not irritating

ot her: see remarks
other TS: benzyl al cohol, purity not noted

4 % aqueous solution, tested for stability, no
ot her dat a.
Critical study for SIDS endpoi nt

(59)
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5 TOXICITY DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

Speci es: rabbi t

Resul t: not irritating

Met hod: ot her: see remarks

Remar k: Exposure time: 4 d, 2 drops of a 0.08 %
aqueous sol ution, no other data.

19- JAN- 2001 (38)

Speci es: rabbi t

Resul t: nmoderately irritating

Met hod: ot her: see remarks

Remar k: ca. 100 ng/ani mal, observation tinme: 7 d.

19- JAN- 2001 (53)

5.3 Sensitization

Type: Drai ze Test

Speci es: gui nea pig

Resul t: not sensitizing

Test substance: ot her TS: benzyl al cohol, purity not noted

Fl ag: Critical study for SIDS endpoi nt

14- FEB- 2002 (54)

Type: Gui nea pig maxim zation test

Speci es: gui nea pig

Resul t: not sensitizing

Test substance: ot her TS: benzyl al cohol, purity not noted

Fl ag: Critical study for SIDS endpoint

14- FEB- 2002 (54)

Type: Freund' s conpl ete adjuvant test

Speci es: gui nea pig

Resul t: sensiti zing

Test substance:

other TS: benzyl al cohol, purity not noted

Fl ag: Critical study for SIDS endpoint
14- FEB- 2002

(54)
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5 TOXICITY DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

Type: Open epi cut aneous test

Speci es: gui nea pig

Resul t: sensitizing

Test substance:

Fl ag:
14- FEB- 2002

Type:
Speci es:
Resul t:

Test substance:

Renar k:
Fl ag:
14- FEB- 2002

Type:
Speci es:
Resul t:

Test subst ance:

14- FEB- 2002

Type:
Speci es:
Resul t:

Test subst ance:

14- FEB- 2002

Type:
Speci es:

Test subst ance:

Remar k:

14- FEB- 2002

Type:
Speci es:

Test subst ance:

other TS: benzyl al cohol, purity not noted

Critical study for SIDS endpoint
(54)

Pat ch- Test
human
sensitizing

ot her TS: benzyl al cohol, purity not noted

Maxi mum i nci dence of sensitization: 1 %
Critical study for SIDS endpoi nt
(60) (61) (62)

Pat ch- Test
human
sensitizing
other TS: benzyl al cohol, purity not noted
(63) (64)
Pat ch- Test
human
anmbi guous
other TS: benzyl al cohol, purity not noted

(57)

Pat ch- Test
human

ot her TS: benzyl al cohol, purity not noted
Two patients with contact dermatitis were
found to be sensitised by benzyl alcohol: 1
per cent in petrolatum

(65)

Pat ch- Test
human

ot her TS: benzyl al cohol, purity not noted
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5 TOXICITY DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

Remar k: A previously to bal sam of Peru sensitised
patient reacted on patch testing with benzyl
al cohol: 0.5 per cent in olive oil.

14- FEB- 2002 (66)

Type: ot her

Speci es: | aboratory ani mal

Met hod: ot her: additional aninmal studies are reported

Test subst ance:

14- FEB- 2002

Type:
Speci es:

Met hod:

Test subst ance:

ot her TS: benzyl al cohol, purity not noted
(68) (69) (70) (67)

ot her
human

ot her: additional data
ot her TS: benzyl al cohol, purity not noted

14- FEB- 2002 (71) (72) (73) (74) (75) (76) (77) (78) (79) (80)
(81) (82) (83) (84) (85) (86) (87) (88) (89) (90)
(91) (92) (93) (94) (95) (96)

Type:
Speci es:
Resul t:

Test substance:

14- FEB- 2002

Type:
Speci es:
Resul t:

Test substance:

14- FEB- 2002

Type:
Speci es:
Resul t :

Test substance:

14- FEB- 2002

ot her: Application to shaved skin
gui nea pig
not sensitizing
other TS: benzyl al cohol, purity not noted
(38)
ot her: Intradermal application
gui nea pig
not sensiti zing
other TS: benzyl al cohol, purity not noted
(38)
ot her: Maxim zation Test
human
not sensitizing

other TS: benzyl al cohol, purity not noted

(97)
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5. TOXICITY

DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

5.4 Repeated Dose Toxicity

Type: Sub- chroni c

Speci es: rat Sex: male/female
Strain: ot her: F344/N

Rout e of admi nistration: gavage

Exposure peri od: 13 w

Frequency of treatnent: daily

Post exposure period: no

Doses:
Control G oup:
NOAEL:

Year :

GLP:
Test substance:

Met hod:

Remar k:

Resul t:

50, 100, 200, 400, 800 ng/kg/d
yes
400 ng/ kg bw

1981

yes

other TS: technical grade benzyl al coho
(purity =99%

Groups of 10 rats of each sex were adm nistered

0, 50, 100, 200, 400, or 800 ng/kg benzyl

al cohol in corn oil by gavage, 5 days/week for

13 weeks (dose volunme = 5 m/kg).

Rats were housed five/cage with feed and wat er

avai lable ad |ibitum
Ani mal s were observed twi ce daily; noribund
ani mls were sacrificed. Aninmal weights were
recorded weekly. At the end of the study,
survivors were sacrificed.

A necropsy was perforned on all animls;

hi stol gi c exans perfornmed on all vehicle
controls and animals in the 800 ng/ kg group.
Brains were examned fromrats in the 400
ng/ kg group.

Bi ochem stry and hematol gy studi es were not
per for ned.

8/ 10 mal e rats dosed with 800 ng/ kg died
during w 7 and 8.

Rats of the high dose group exhibited clinica
signs indicative of neurotoxicity including
staggering, respiratory difficulty, and

| et hargy. Henorrhages occurred around the nouth

and nose, and there were histol ogic |esions

in the brain, thymus, skeletal nuscle, and

ki dney.

There were reductions in relative weight gain
in mle rats dosed with 800 mg/ kg and in
femal e rats dosed with 200 ng/ kg or nore.

No not abl e changes in bw gain or conpound-
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rel at ed hi stopat hol ogic | esions were observed
in rats fromthel ower dose groups.
In the 2-y study, however, no notabl e changes
were found on bw or bw gain at 200 or
400 ng/ kg/ d.
NOAEL = 400 ny/ kg/ day (based on investigated
paranmeters and taking into account the bw
results of 2-y study)

Reliability: (1) valid without restriction
GLP, Conparable to Guideline study

Fl ag: Critical study for SIDS endpoint

14- FEB- 2002 (98)

Type: Sub- chroni c

Speci es: nmouse Sex: male/femal e

Strain: B6C3F1

Rout e of adm nistration: gavage

Exposur e peri od: 13 w

Frequency of treatnent: daily

Post exposure peri od: no

Doses: 50, 100, 200, 400, 800 ng/kg/d

Control G oup: yes

NOAEL : 200 nmg/ kg bw

Year: 1981
AapP: yes

Test subst ance: ot her TS: technical grade benzyl al cohol (purity

=99%

Met hod: Groups of 10 m ce of each sex were adm nistered
0, 50, 100, 200, 400, or 800 ny/ kg benzyl al cohol
in corn oil by gavage, 5 days/week for 13 weeks
(dose volunme =5 nl/kg).

M ce were housed five/cage with feed and water
avail able ad i bitum
Ani mal s were observed twi ce daily; noribund
animal s were sacrificed. Aninmal weights were
recorded weekly. At the end of the study,
survivors were sacrificed.
A necropsy was performed on all ani mals;
hi stol gic exanms performed on all vehicle
controls and animals in the 800 ng/ kg group.
Brai ns were examned fromm ce in the 400 ng/ kg
group and fromall mce dying before the end of
t he study.

Remar k: Bi ochem stry and hematol gy studi es were not

performed.

Resul t: St aggering after dosing occurred during the

first 2 wof the study in mce dosed with
800 ng/ kg.
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There were reductions in relative weight gain
in male mce dosed with 400 or 800 ngy/ kg, and
in femal e m ce dosed with 200 ng/ kg or nore.
No not abl e changes in bw gain or conpound-
rel ated histopathol ogic |esions were observed
in mce fromthe | ower dose groups. In the 2-y
study, however no notabl e changes were found
on bw or bw gain at 200 ng/ kg/d.
NOAEL = 200 ny/ kg/ day (based on investi gated
paraneters and taking into account the bw
results of 2-y study)

Reliability: (1) wvalid without restriction
GLP, Conparable to Guideline study

Fl ag: Critical study for SIDS endpoint

14- FEB- 2002 (98)

Type: Chroni c

Speci es: r at Sex: mal e/ femal e

Strain: Fi scher 344

Rout e of adm nistration: gavage

Exposure period:

103 weeks

Frequency of treatnent: 5 d/w
Post exposure period: no

Doses:
Control G oup:
NOAEL:

Year :

GLP:
Test substance:

Met hod:

200, 400 ng/ kg/d
yes
400 nmg/ kg bw

1981

yes

other TS: technical grade benzyl al coho
(purity = 99%

Groups of 50 rats of each sex were
adm ni stered 0, 200, or 400 ngy/ kg benzyl
al cohol in corn oil by gavage, 5 days/week
for 103 weeks. The rats were placed on the
study at 8-9 weeks of age.
Al'l animals were observed tw ce daily and
clinical signs recorded at |east once per
nmont h.
Body wei ght s were recorded once per week for
the first 12 weeks,then once a nonth
thereafter.
Ani mal s found noribund and those surviving to
the end of the study were humanely kill ed.
Necropsy was perfornmed on all animls;
hi st ol ogi cal exans perforned on all female rats
and vehicle controls, and high dose rats that
di ed before nonth 22, and nmale rats with gross
| esi ons.
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Remar k: Bi ochem stry and hemat ol gy studi es were not
per f orned.
Resul t: No effect on bw gain or nortality was
observed. No apparent conpound-rel ated non-
neopl astic responses were observed.
Reliability: (1) wvalid without restriction
GLP, Conparable to CGuideline study
Fl ag: Critical study for SIDS endpoi nt
14- FEB- 2002 (98)
Type: Chronic
Speci es: nouse Sex: mal e/ fenmal e
Strain: B6C3F1
Rout e of adm nistration: gavage
Exposure period: 103 w
Frequency of treatnment: 5 d/w
Post exposure period: no
Doses: 100, 200 ngy/kg/d
Control Group: yes
NOAEL : 200 nmg/ kg bw
Met hod: ot her: OECD 451
Year: 1981
GLP: yes
Test substance: ot her TS: technical grade benzyl al coho
(purity = 99%
Met hod: Benzyl al cohol (purity, 99% was given to
groups of 50 B6C3F1l m ce of each sex, eight to
ni ne weeks of age, at a dose of 0, 100, or 200
ng/ kg bw per day in corn oil by gavage on
five days a week for 103 weeks. The doses were
sel ected on the basis of those found to induce
neurotoxic effects (lethargy and staggering)
in short-term studies.
The m ce were observed twice daily, and their
body wei ghts were recorded weekly for the
first 12 weeks and once a nonth thereafter.
Gross necropsy was perfornmed on all aninmals,
and 50 tissues and organs, including brain,
liver, kidney, and stomach, from
all vehicle controls, animals at the high dose,
and animals at the other doses that died before
22 nmonths or had gross | esions were exan ned
hi st ol ogi cal | y.
Remar k: Bi ochem stry and hematol gy studi es were not

performed.
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Resul t: The mean body wei ghts of treated and control
mce were
conpar abl e t hroughout the study. The survival
of control fenmales was significantly |ower than
that of aninmals at the high dose after week 74,
but no other differences in survival were seen:
68% of control, 66% of | ow-dose, and 70% of hi gh-
dose mal es; and 50% of control, 62% of | ow dose,
and 72% of hi gh-dose femal es. No significant
treatment-rel ated effects were noted at gross
necropsy or histopathol ogi cal exam nation.
No increase was seen in the incidence of
hepat ocel | ul ar or forest omach neopl asi a.
Reliability: (1) valid without restriction
GLP gui del i ne study
Fl ag: Critical study for SIDS endpoi nt
14- FEB- 2002 (98)
Type: Sub- acut e
Speci es: nouse Sex: mal e/ femal e
Strain: B6C3F1

Route of adm nistration: oral feed

Exposure peri od: 10 d
Frequency of treatnment: continuously in diet
Post exposure peri od: no

Doses:
Control Group:
NOAEL :
LOAEL:
GLP:
Test substance:

Met hod:

Renmar k:

2.08; 2.5 or 3 %in diet (approx. 3012,
3750 or 4500 ng/ kg/ d)

yes

3750 ng/ kg bw

4500 nmg/ kg bw

no data

ot her TS: sodium benzoate (specific grade)
purchased from Wako

Sodi um benzoate, m xed with the powdered diet,
was fed to groups of 12 rats (6 males, 6
femal es) for 10 days.

Ani mal s were observed for body wei ght gain and
clinical signs 5 day/ week

At the end of the experinment, surviving aninals
were necropsied. Organ weights, clinical
chem stry and histlogical exam nations were
perfor nmed.
Benzyl al cohol will rapidly be metabolized to
benzal dehyde and so to benzoic acid (sodium
benzoate is the salt of benzoic acid).
Therefore the data of sodium benzoate can al so
be supportive in the repeat dose endpoint.
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t he mean conpound consunption was cal cul at ed
according to Lehman, Food Drug Off. Q Bull.
18, 66 (1954)
Resul t: All mce inthe 3.0 % group showed increased
sensitivity to stinmuli and 1/5 nale and 2/5
femal es showed convul sions; 2/5 femal es di ed;
liver weights of males and femal es and ki dney
wei ghts of fermal es were dose-dependently
i ncreased; histopathol ogi c exam nation showed
enl arged hepatocytes, single cell necrosis and
vacuol ation of hepatocytes in all livers from
mal es; no hi stopat hol ogi ¢ changes of the
ki dney were described; serum chol esterol
lipid levels and cholinesterase were increased
in mal es.
Reliability: (2) valid with restrictions
Meets generally accepted scientific standards,
wel | documented and acceptable for assessnent
Fl ag: Critical study for SIDS endpoi nt
14- FEB- 2002 (99)
Type: Sub- acut e
Speci es: rat Sex: mal e/female
Strain: ot her: F344/N
Rout e of adm nistration: gavage
Exposur e peri od: 16 d
Frequency of treatnent: daily
Post exposure period: no
Doses: 125, 250, 500, 1000, 2000 ng/kg/d

Control G oup:

Test subst ance:

no data specified

other TS: technical al cohol

(purity = 99%

grade benzyl

Remar k: No. of animals: 5/sex/dose.

Resul t: All male and female rats dosed with 2000 ng/ kg
died. 2/5 male and 3/5 female rats dosed with
1000 ng/ kg died. Rats in the 2 highest dose
groups were |ethargic after dosing.
Ot her toxic responses in these 2 dose groups
i ncl uded bl ood around the nouth and nose,
subcut aneous henorrhages, and blood in the
urinary and gastrointestinal tract. Aninmals
adm ni stered | ower doses had no conpound-rel ated
hi st ol ogi ¢ | esi ons.

14- FEB- 2002 (98)

Type: Sub- acut e

Speci es: nouse Sex: mal e/fenmal e
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Strain: B6C3F1

Rout e of adm nistration: gavage

Exposure peri od: 16 d

Frequency of treatnent: daily

Post exposure period:
Doses:

no data specified

125, 250, 500, 1000, 2000 ngy/kg/d

Control G oup: no data specified

Test substance: ot her TS: technical grade benzyl al cohol
(purity = 99%

Remar k: No. of animals: 5/sex/dose.

Resul t: All male and female m ce dosed with 2000 ng/ kg
died. 1/5 mle and 2/5 female m ce dosed with
1000 ng/ kg died. Mce of each sex in the 2
hi ghest dose groups were |lethargic after dosing.
Ot her toxic responses in these 2 dose groups
i ncl uded bl ood around the nouth and nose,
subcut aneous henorrhages, and blood in the
urinary and gastrointestinal tract and in the
urinary bl adder. Animals adm ni stered | ower
doses had no conpound-related histol ogi c | esions.

14- FEB- 2002 (98)

Speci es: r at Sex: nmal e

Strain: no data

Rout e of adm nistration: inhalation

Exposure peri od: no data

Frequency of treatnment: 4 h/d

Post exposure peri od: no data specified

Doses: 216- 270 ppm

Control Group: no data specified

NOAEL : 270 ppm

Test substance: ot her TS: benzyl al cohol, purity not noted

Remar k: No. of animals: 6.

Resul t: Subacute exposure to male rats for 4 h periods
produced no clinical or pathologic signs of
toxicity.

14- FEB- 2002 (40)

Speci es: r at Sex: mal e/ fenmal e

Strain: no data

Rout e of adm nistration: gavage

Exposure peri od: 3w

Frequency of treatnment: 6 d/w

Post exposure period: no

Doses: 50, 150, 500 ng/ kg
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Control G oup:
Test subst ance:

Renar k:
Resul t:

14- FEB- 2002

Speci es:
Strain:

yes
ot her TS: benzyl al cohol, purity not noted

No. of animals: 5/sex/dose.
The conmpound was admi ni stered in propyl ene
glycol. Increases in weight were the sane in
all groups, and there were no pathol ogi ca
effects on bl ood or organs.

(38)

nouse Sex: no data
no data

Rout e of adm nistration: gavage

Exposure peri od: 8 d
Frequency of treatnent: daily
Post exposure peri od: no data specified

Doses:
Control Group:

Test substance:

Renar k:
Resul t :

14- FEB- 2002

5.5 Genetic Toxici

Type:
System of testing:

Concentration

325, 645, 1300, 2595 ny/kg/d
no data specified

other TS: benzyl al cohol, purity not noted

No. of aninmals: no data.

Decr eased nuscl e coordi nati on, a "hunched"
appear ance, depression, and fur changes were
reported in mce given 645 ng/ kg but not in

t hose receiving 325 ng/ kg or below. At 1300
nmg/ kg, animals additionally suffered breathing
difficulties,

di scharge fromthe eyes, and various CNS
effects, and death occurred on day 1 in al
m ce given 2595 ng/ kg.

(100)
ty "in Vitro'
Ames test
S. typhimurium TA 98, TA 100, TA 1535,
TA 1537

up to 6666 ug/ m

Cytotoxic Concentration: >/= 3333 ug/plate

Met abol i c activation: with and without
Resul t: negative
Met hod: other: simlar to OECD Guide-line 471;
protocol according to Haworth, et.al. (1983)
Year : 1983
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GLP:
Test substance:

Met hod:
Reliability:
Fl ag:

14- FEB- 2002
Type:

System of testing:
Met abolic activati
Resul t:

Test subst ance:

Fl ag:
14- FEB- 2002

Type:
System of testing:
Concentrati on

yes
ot her TS: technical grade benzyl al cohol

(purity = 99%

Separate trials were done using netabolic
activation with Aroclor 1254-induced S9 from
mal e Syrian hanster |iver and

mal e Sprague-Dawl ey rat |iver.

(1) valid without restriction

GLP gui del i ne study

Critical study for SIDS endpoint

(98)
ot her: Point-nutation
E. coli
on: with and w t hout
negative

ot her TS: benzyl al cohol, purity not noted

Critical study for SIDS endpoi nt
(101) (102)

Cyt ogeneti c assay
CHO cel I's
up to 5000 ug/ m

Cytotoxi c Concentration: none noted

Met abol i c activati
Resul t:

Met hod:
Year :

GLP:
Test substance:

Resul t:
Reliability:
Fl ag:

14- FEB- 2002
Type:

System of testing:
Concentrati on:

on: wi t hout
negative

other: simlar to OECD 473; Galloway S.M et
al., Environ. Miutagen. 7, 1-52 (1985)

1989

yes

other TS: technical grade benzyl al cohol
(purity = 99%

No significant increase in chronosone
aberrations was observed after exposure to
benzyl al cohol in the absence of S9.
(1) valid without restriction
GLP gui del i ne study
Critical study for SIDS endpoint

(103) (98) (104)

Cytogeneti c assay
CHO cel I's
up to 5000 ug/ m

Cytotoxi c Concentration: none noted
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Met abol i ¢ activati on:
Resul t :

with
positive

Met hod: other: simlar to OECD 473; according to
Galloway S.M et al. Environm Mitagen.7, 1-52
(1985)

Year: 1989
GLP: no data

Test substance: ot her TS: technical grade benzyl al cohol
(purity = 99%

Resul t: A significant increase in chronposone
aberrations was observed after exposure to
benzyl al cohol in the presence of S9.

Reliability: (1) valid without restriction
Simlar to Guideline study

Fl ag: Critical study for SIDS endpoi nt

14- FEB- 2002 (103) (98) (104)

Type: Cyt ogeneti c assay

System of testing:
Concentration:

Cyt ot oxi ¢ Concentration:
Met abol i ¢ activation:

CHO cel I s

16 -5000 ug/ m
none not ed

with and without

Resul t: equi voca
Met hod: other: simlar to guideline study
Year: 1989
GLP: yes

Test substance: other TS: technical grade benzyl al cohol
(purity = 99%

Resul t: Si ster chromatid exchange (SCE) an equi vocal
response with and w thout netabolic
activation.

Reliability: (1) valid without restriction
Simlar to Guideline study

Fl ag: Critical study for SIDS endpoi nt

14- FEB- 2002 (98)

Type: Bacillus subtilis reconbinati on assay

System of testing: B. subtilis M45, H 17

Resul t: positive

Remar k: limted data

Fl ag: Critical study for SIDS endpoi nt

12- FEB- 2002 (105)

276 UNEP PUBLICATIONS



OECD SIDS

BENZYL ALCOHOL

5. TOXICITY

DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

Type:
System of testing:
Concentrati on

Mouse | ynphoma assay
L5178Y cells
up to 5000 ug/ m

Cytot oxi ¢ Concentration: >/= 3500 ug/n

Met abol i c activati

Met hod:

GLP:
Test substance:

on: with and w t hout

other: simlar to OECD 476; according to Mhr G
et al., Prog. Mutat. Res. 5, 555-586 (1985)

yes

ot her TS: technical grade benzyl al cohol
(purity = 99%

Resul t: Benzyl al cohol induced an increase in
trifluorothym dine-resistant cells in the
absence, but not in the presence of, S9
activation. The effect was associated with
toxicity.

Reliability: (1) wvalid without restriction
GLP gui del i ne study

Fl ag: Critical study for SIDS endpoint

14- FEB- 2002 (98)

Type: ot her: transformation assay

System of testing: BALB/ c- 3T3 cells

Concentrati on: 5to 20 mM

Cytotoxi c Concentration: The cytotoxic response (mllinolar

LD50) = 17.09.

Met abol i c activati on: wi t hout

Resul t: positive

Met hod:

Year :
GLP:
Test substance:

Met hod:

other: Matthews E.J.,J. Tissue Culture Methods
10, 157-164 (1986), Matthewy E.J. et al.,
Environm Health Perspect. 101

[ Suppl 2], 319-345 (1993)

1993

no data

other TS: Supplied by Radi an Corp. (Houston,
TX); purity not noted

The A31-1-13 clone of BALB/c-3T3 cells was used
to evaluated the transform ng potential of
numer ous chem cal s including benzyl al cohol.

Each transformati on assay contai ned a

standard cl onal survival assay, a co-culture
clonal survival assay, and a transformation

assay.

For each test, chem cal-induced transformation

was detected using 18-20 vessels per dose

seeded with 3.2x10(e4) cells/vessel.
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Remar k:

Resul t:

Each dose was applied to cell cultures for 48
hrs. days 2-4, using standard procedures.
A total of 3 to 6 test chem cals were included
in each transformati on experinment and each was
tested at four treatnent doses in at |east two
i ndependent trials.
The doses covered a range of cytotoxicity
responses of approximately 10-100%rel ative
cloning efficiency.
Each test chenmical in each experinent was
eval uated as sufficiently positive
(statistically significant at two or nore
doses), limted activity (statistically
significant at one dose at 99% conf. or two at
95% conf.), sufficiently negative ( no

statistically significant responses),

or limted negative (no cytotoxity or abnorma
positive control). The nunber of type I-I111
transformed foci were identified

m croscopically considering their various

di fferent phenotypic properties.

REFERENCES:

Matthews E.J.,J. Tissue Culture Methods 10,
157-164 (1986),

Matthews E.J. et al., Environm Health
Perspect. 101 [ Suppl 2], 319-345 (1993)

Benzyl al cohol (BA) was tested as a coded
sanpl e.

The aut hor noted that BA can be oxidized by air
and may have been altered during the treatnent
period. They state that BA was noncytotoxic
to BALB/ c-3T3 cells and that the statistical
sensitivities for trial 1 and 2 were 2 and

38/ 110, respectively. BA was eval uated as

active in this assay with actual and estimated
rank t-statistics both 1.95.

For the purpose of this study benzyl al cohol
(BA) was grouped as a noncyt ot oxi c,

nonmut ageni ¢, noncar ci nogeni ¢ chem cal .

Not ati ons for BA were: reacts with acid, air,

acid chlorides and is tenperature sensitive.
BA's potential to be oxidized by air was noted
as a potential confounding factor.

It had limted activity in the first test and

Was sufficiently positive in the second.

It, therefore, was given the overal

eval uation of active in the transformation

assay. The cytotoxic response (mllinolar

LD50) 17.09.
In trial 1 BA concentrations ranged 5 to 20mM

278

UNEP PUBLICATIONS



OECD SIDS

BENZYL ALCOHOL

5. TOXICITY

DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

Reliability:

Fl ag:
14- FEB- 2002

Type:
System of testing:

Met abolic activati
Resul t:

Reliability:
14- FEB- 2002
Type:

System of testing:

Met abol i c acti vati
Resul t :

16- JAN- 2001

Type:
System of testing:

with an increase in transformation only noted
at the 10mM concentration (85% coculture
clonal survival).

RESULT: 7.36foci/vessel - rank order 2
(p</=0.001) -limted active mean t-statistic
2.11

In trial 2 BA concentrations ranged 5 to 20mM
with an increase in transformati on noted at

t he 10mM concentration (95% cocul ture clonal
survival ; p</=0.001) and 15mM concentration
(84% cocul ture clonal survival;p</= 0.01

to 0.05).

Fewer foci were observed in the second trial.
RESULT: 0.609 foci/vessel - rank order 38 -
sufficient positive nmean t-statistic 1.79
The positive control B(a)P perfornmed well.
The nunber of foci/vessel for the neg control
was 7.36 and 0.609 in Trials 1 and 2,
respectively.
(2) valid with restrictions
Meets generally accepted scientific standards,
wel | docunmented and acceptabl e for assessnent
Critical study for SIDS endpoi nt

(106)

Ames test
S. typhinmurium TA 98, TA 100, TA 1535,
TA 1537
on: with and w thout
negative

(2) valid with restrictions

Meets generally accepted scientific standards,

wel | docunmented and acceptable for assessnent
(107)

Ames test
S. typhinmurium TA 98, TA 100, TA 1535,
TA 1537, TA
1538
on: wi t hout
negative

(108)
Anmes test

S. typhimurium TA 98, TA 100, TA 1535,
TA 1537
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Met abol i ¢ activati on:
Resul t :

Remar k:
16- JAN- 2001

Type:

System of testing:
Met abol i ¢ activati on:
Resul t:

16- JAN-2001

Type:
System of testing:

Met abol i ¢ activati on:
Resul t :

16- JAN- 2001

Type:
System of testing:
Met abol i ¢ activati on:

Resul t :
16- JAN- 2001

Type:

System of testing:
Met abol i ¢ activati on:
Resul t:

16- JAN- 2001

Type:

System of testing:
Resul t:

16- JAN- 2001
(113)

Type:
System of testing:

with and without
negative

Rat and hanster liver SS9 m Xx.

(109) (104)

Ames test

S. typhimurium TA 98, TA 100
wi t hout

negative

(110)

Ames t est

S. typhimurium TA 92, TA 94, TA 98,
TA 100, TA 1535, TA 1537

with

negative

(111)

Ames test

S. typhinmurium TA 98, TA 1535
no data

negative

(112)

other: Point-mutation
E. coli WP2 uvrA

no data

negative

(105)
Bacillus subtilis reconbination assay

B. subtilis M45, H 17
positive

ot her: Point -nmutation
E. coli WP2 uvrA

Met abol i ¢ activati on: wi t hout

Resul t: negative

16- JAN- 2001 (113)
Type: Cyt ogeneti c assay
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System of testing: CHL cells

Resul t: negative

16- JAN- 2001 (111) (114

Type: Mouse | ynphoma assay

System of testing: L5178Y tk+/tk- cells

Met abol i ¢ activati on: with and without

Resul t : anbi guous

16- JAN- 2001 (115) (116) (104)
Type:

Ames t est

System of testing: S. typhi murium TA 100

Met abol i ¢ activati on: wi t hout

Resul t: negative

16- JAN- 2001 (117)

Type: Sister chromatid exchange assay

System of testing: CHO cel I's

Met abol i c activati on: with and w thout

Resul t: positive

16- JAN- 2001 (104)

Type: ot her: DNA Doubl e Strand Breaks

System of testing: rat hepat ocytes

Concentration: 0, 1, 3, 10 mMMin 1 % DMSO

Met abol i ¢ activati on: no data

Resul t: anmbi guous

Met hod: other: in vitro alkaline elution assay

Year: 1994
GLP: no data

Test substance: no data

Remar k: Positive only in the highest dose.

16- JAN- 2001 (118) (119)

5.6 Genetic Toxicity "in Vivo'

Type: M cronucl eus assay

Speci es: nouse Sex: mal e

Strain: ot her: ddY strain, obtained from Shizuoka

Agricul tural Cooperative Association for
Laboratory Animals, Shizuoka, Japan
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DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

Route of admin.: i.p.
Exposure period: 24 h
Doses: 50, 100, 200 ng/ kg
Resul t: negative
Met hod: OCECD Guide-line 474 "Genetic Toxicol ogy:
M cronucl eus Test"
Year: 1983
GLP: no data
Test substance: ot her TS: benzyl al cohol, purity not noted
Remar k: No. of animals: 6/dose.
Resul t: There was no indication of mcronucl eus
i nduction at any dose tested.
1 Dose (ng/kg) MNPCE (% PCE (%
Mortality
0 0.23 +/-0.18 48.8 +/-6.2 0/6
50 0.23 +/-0.15 55.5 +/-4.0 0/ 6
100 0.27 +/-0.12 51.8 +/-9.5 0/ 6
200 0.12 +/-0.10 48.7 +/-5.2 0/6
(4 doses)
100 0.20 +/-0.14 63.1 +/-4.1 0/ 6
Mtonycin C
2.0 2.63 +/-0.32* 43.8 +/-1.1 0/ 6
MNPCE = M cronucl eated pol ychromatic
erythrocyte
PCE = polychromatic erythrocyte
* = (P < 0.01)
Reliability: (1) wvalid without restriction
Gui del i ne study
Fl ag: Critical study for SIDS endpoint
14- FEB- 2002 (120)
Type: other: replicative DNA synthesis
Speci es: rat Sex: mal e
Strain: Fi scher 344
Route of admin.: gavage
Exposure period: once
Doses: 0, 300, 600 ng/ kg bw
Resul t: negative
Met hod: other: according to Uno Y. et al., Toxicol
Lett. 63, 191-199, 201-209 (1992)
Year: 1994
GLP: no data
Test substance: no data
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SUBSTANCE ID: 100-51-6
Resul t: Benzyl al cohol did not induce replicative DNA
synthesis in rat hepatocytes follow ng oral
treat ment.
Fl ag: Critical study for SIDS endpoint
14- FEB- 2002 (121)
Type: other: replicative DNA synthesis
Speci es: nouse Sex: nmale
Strain: B6C3F1
Route of admin.: gavage
Exposure period: once
Doses: 0, 400, 800 ng/ kg bw
Resul t: negative
Met hod: ot her: according to Uno Y. et al.
Toxi col . Lett. 63,191-199, 201-209 (1992),
Year: 1995
GLP: no data
Test substance: no data
Resul t: Benzyl al cohol did not induce replicative DNA
synthesis in mce hepatocytes follow ng oral
treat ment.
Fl ag: Critical study for SIDS endpoint
23- MAR- 2001 (122)
Type: Drosophila SLRL test
Speci es: Dr osophi | a nmel anogast er Sex: mal e
Strain: ot her: Canton S
Route of admin.: drinking water
Exposure period: 72 hrs
Doses: 0, 5000 (unit not given) in 5 % succrose
sol ution
Met hod: ot her
Year: 1994
GLP: no data
Test substance: other TS: purity: 99.8 %
Resul t: no evidence for mutagenicity
19- JAN- 2001 (123)
Type: Dr osophila SLRL test
Speci es: Dr osophi | a nel anogast er Sex: male
Strain: other: Canton S
Route of admin.: i.p.
Exposure period: once

Doses:

0, 8000 (unit not given)
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Met hod: ot her

Year : 1994

GLP: no data

Test substance: other TS: purity.99.8 %
Resul t: no evidence for nmutagenicity
19- JAN- 2001 (123)

5.7 Carcinogenicity

Speci es: rat Sex: male/female
Strain: ot her: F344/ N
Rout e of adm nistration: gavage
Exposur e peri od: 103 w
Frequency of treatment: 5 d/w
Post exposure period: no
Doses: 200, 400 ng/kg/d
Resul t: negative
Control G oup: yes
Met hod: CECD Guide-line 451 "Carcinogenicity Studies"
Year: 1981
GLP: yes
Test substance: ot her TS: technical grade benzyl al cohol

(purity =99%

Met hod: Benzyl al cohol was adm nistered in corn oil by
gavage to groups of 50 Fischer 344/ N rats of
each sex at a dose of 0, 200, or 400 ng/ kg bw
per day on five days a week for 103 weeks.

The rats were observed twi ce daily, and body

wei ghts were recorded weekly for the first 12
weeks and once a nmonth thereafter.

G oss necropsy was perforned on all aninmals; and
49 tissues and organs, including brain,

ki dney, pancreas,

and skeletal nuscle, fromall female rats and
frommale rats in the vehicle control and high-
dose groups and those in the other groups that
di ed before 22 nonths or which had gross

| esi ons were exani ned histologically.

Remar k: Bi ochem stry and hemat ol gy studi es were not
performed.

Resul t: The nmean body weights of treated and contro
ani mal s were conparabl e t hroughout the study. No
conpound-rel ated clinical signs were observed,
al t hough a si al odacryoadenitis viral infection
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SUBSTANCE ID: 100-51-6

was W despread anong the study animals in
the third nonth. The survival of treated
femal es was significantly | ower than that of
vehicle controls: 70% of controls, 34% of
| ow-dose femal es, and 34% of hi gh-dose
femal es; this was due to a nuch higher
i nci dence of accidental deaths related to the
gavage process.
Survi val anmong the male rats was conparable in
all groups: 56% of controls, 54% at the | ow
dose, and 48% at the high dose.
Cataracts and retinal atrophy were observed at
I ncreased incidences in rats at the high dose.
The authors attributed this effect to the
proximty of this group of animals to
fluorescent light for nost of the study. An
i ncreased incidence of hyperplasia of the
forestomach epitheliumwas seen (not
statistically significant) in male rats:
control, 0/48; |ow dose, 0/19;
hi gh dose, 4/50.
Haenorrhage and foreign material in the
respiratory tract seen in treated rats that
di ed before the end of the study were
suggested by the authors to have been the
result of either direct deposition of material
into the lung during gavage 'accidents' or the
anaest hetic properties of benzyl al coho
resulting in reflux of gavage material and
aspiration into the lungs. No pancreatic acinar-
cell adenomas were reported, and no ot her
effects of treatnment were seen at gross
necr opsy or hi stopathol ogi cal
exam nati on.
(1) wvalid wthout

GLP guideline study
Critical study for

Reliability: restriction

Fl ag: SI DS endpoi nt

14- FEB- 2002

Speci es:

Strain:

Rout e of adm nistration:
Exposure period:
Frequency of treatnent:
Post exposure period:
Doses:

Resul t:

Control G oup:

nouse

B6C3F1

gavage

103 w

5 d/w

no

100, 200 ng/kg/d
negative

yes

Sex:

(124) (98)

mal e/ f emal e
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SUBSTANCE ID: 100-51-6
Met hod: CECD Gui de-line 451 "Carcinogenicity Studies”
Year: 1981
AP: yes

Test substance:

Met hod:

Renmar k:

Resul t :

Reliability:

Fl ag:
14- FEB- 2002

Speci es:
Strain:

other TS: technical grade benzyl al cohol
(purity =99%

Benzyl al cohol (purity, 99% was given to
groups of 50 B6C3F1 mice of each sex, eight to
ni ne weeks of age, at a dose of

0, 100, or 200 nmg/ kg bw per day in corn oil by
gavage on five days a week for 103 weeks. The
doses were selected on the basis of those
found to induce neurotoxic effects (I ethargy
and staggering) in short-term studies.

The m ce were observed twice daily, and their
body wei ghts were recorded weekly for the
first 12 weeks and once a nonth thereafter.
Gross necropsy was performed on all aninals,
and 50 tissues and organs, including brain,
liver, kidney, and stonmach, fromall vehicle
controls, aninmals at the high dose, and
animals at the other doses that died before 22
nont hs or had gross | esions were exam ned

hi st ol ogi cal |l y.

Bi ochem stry and henmatol gy studi es were not

per f orned.

The mean body wei ghts of treated and control

m ce were conparabl e throughout the study. The
survival of control fenales was significantly
| omwer than that of animals at the high dose
after week 74, but no other differences in

survival were seen: 68% of control, 66% of
| ow-dose, and 70% of hi gh-dose nal es; and 50%
of control, 62% of |ow- dose, and 72% of hi gh-
dose femal es.
No significant treatnent-related effects were
noted at gross necropsy or histopathol ogica
exam nation. No increase was seen in the
i nci dence of hepatocellular or forestomach
neopl asi a.
(1) valid without restriction
GLP gui del i ne study
Critical study for SIDS endpoint

(124) (98)

nouse Sex: mal e
B6C3F1

Route of adm nistration: i.p.

Exposure peri od:

22 d

286
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DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

Frequency of treatnent:
Post exposure period:

Doses:

Control Group:
Renmar k:

Resul t:
19-JAN- 2001

once on day 1, 8, 15, 22

up to 1 a

3.75 unpl (total dose) in trioctanoin
yes

35 mice received injections prior to weaning.

The m ce were weaned at 4 weeks of age. All

surviving mce were killed at 12 nonths for

enumner ati on of hepat omas.

Benzyl al cohol had no detectable activity for

the initiation of hepatic tunors on

adm nistration to male mce prior to weaning.
(125)

5.8.1 Toxicity to Fertility

Type: other: 2 year gavage study

Speci es: r at

Sex: mal e/ f ermal e

Strain: Fi scher 344

Rout e of adm nistration: gavage

Exposure Peri od: 103 weeks

Frequency of treatnent: 5d/ w

Duration of test: 103 weeks

Doses: 200, 400 ng/ kg/d

Control Group: yes

NOAEL Parent al : 400 m / kg bw

Met hod: ot her: OECD 451

Year: 1981
GLP: yes

Test substance: ot her TS: technical grade benzyl al cohol
(purity = 99%

Remar k: Benzyl al cohol was adm nistered in corn oil.

Resul t: No evi dence of conmpound related effects in the
testes or ovaries of treated rats.
Changes noted in general in the reproductive
system were i nconsequenti al .

Reliability: (1) valid without restriction
GLP gui del i ne study

Fl ag: Critical study for SIDS endpoint

14- FEB- 2002 (98)

Type: other: 2 year gavage study

Speci es: nmouse

Sex: mal e/ f emal e

Strain: B6C3F1

Rout e of adm nistration: gavage
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Exposur e Peri od: 103 weeks
Frequency of treatnent: 5 d/w
Duration of test: 103 weeks
Doses: 100, 200 ng/ kg/d
Control G oup: yes
NOAEL Parent al : 200 m / kg bw
Met hod: ot her: OECD 451
GLP: yes
Test substance: ot her TS: technical grade benzyl al cohol
(purity =99%
Remar k: Benzyl al cohol was adm nistered in corn oil.
Resul t: No evi dence of conpound related effects in the
testes or ovaries of treated mce.
Changes noted in general in the reproductive
system were i nconsequenti al .
Reliability: (1) valid without restriction
GLP gui del i ne study
Fl ag: Critical study for SIDS endpoint
14- FEB- 2002 (98)
Type: ot her: 4 generation study
Speci es: r at
Strain: no data
Rout e of adm nistration: oral feed
Exposure Peri od: generation 1 and 2: |ifelong;
generation 3: 16 weeks;
generation 4: until breeding
Frequency of treatnent: continuously in diet
Doses: 0.5 0r 1 %in diet (approx. 375 or
750 ng/ kg/ day)
Control Group: yes
NOAEL Par ent al : >= 750 m/kg bw
NOAEL F1 O f spri ng: >= 750 m / kg bw
NOAEL F2 Offspring: >= 750 m / kg bw
Test substance: other TS: benzoic acid
Remar k: See IUCLI D data set on benzoic acid
(CAS# 65-85-0). Benzyl alcohol will rapidly be
nmet abol i zed to benzal dehyde and so to benzoic
aci d.
Therefore the data of benzoic acid can also be
supportive to state that benzyl alcohol is not
a reproductive (fertility and devel opnental)
t oxi cant.
Resul t: No effects on fertility, lactation, growth and
survival or the incidence of foetal
mal f ormati ons were observed in a 4 generation
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5. TOXICITY DATE: 14FEB.-2002
SUBSTANCE ID: 100-51-6

reproduction study with rats (20 m and 20 f)
exposed to 0.5% and 1.0% benzoic acid in the

di et.

Fl ag: Critical study for SIDS endpoint
06- JUN- 2001 (126)
Type: Fertility
Speci es: r at
Sex: femal e
Rout e of adm nistration: oral unspecified
Exposure Peri od: 32 weeks
Frequency of treatnment: every second day
Premati ng Exposure Period

femal e: 75 days
Durati on of test: 32 weeks
Doses: 5 ng/ kg
NOAEL Parental : 5 ng/ kg bw
Test substance: ot her TS: benzal dehyde
Remar k: Benzyl alcohol will rapidly be nmetabolized to

benzal dehyde and so to benzoic acid.

Therefore the data of benzal dehyde can al so be
supportive to state that benzyl alcohol is not
a reproductive (fertility and devel opnental)

t oxi n.
Resul t: No treatnment related effects noted.
Fl ag: Critical study for SIDS endpoint
16- JAN- 2001 (127) (128)

5.8.2 Devel opnmental Toxicity/ Teratogenicity

Speci es: nouse Sex:
femal e
Strain: CD-1
Rout e of adm nistration: gavage
Exposure peri od: day 7-14 of gestation
Frequency of treatnent: daily
Duration of test: until 3 days afer pregnancy
Doses: 750 ny/ kg bw day
Control Group: yes
LOAEL Maternal Toxicity : 750 ng/ kg bw
LOAEL Fetotoxicity : 750 nmg/ kg bw
GLP: no data
Test substance: ot her TS: benzyl alcohol, purity not noted
Met hod: Benzyl al cohol dissolved in distilled water was

adm ni stered by gavage at a dose of 750 ng/ kg
bw per day to 50 m ce on days 7-14 of
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Resul t :

gestation; evidence of copul ati on was
considered the first day of gestation.

A control group of 50 aninmals received
distilled water only. All animals were
allowed to deliver their litters and nurse
their pups for three days, at which tine
necropsi es were perforned.

Mat er nal body- wei ght gain and nortality,
mati ng, gestation, nunmbers of |ive and dead
pups per litter, total litter weight on days 1
and 2 post partum litter weight change

bet ween days 1 and 3 post partum and pup
survival on days 1 and 3 post partum were
recorded.

During the treatnent period, 18 deaths were
reported, al

of which were attributed to treatnent; a
further death was reported on day 15 of
gestation, the day after treatnent

was term nated. Clinical signs of toxicity,

i ncl udi ng hunched posture, trenors,
inactivity, prostration, hypotherm a, ataxia,
dyspnoea, swollen or cyanotic abdonmen, and
pil oerection, were reported in up to 20 mce
during treatnment. Piloerection was al so
reported in sone aninmals up to day 3 post
partum but no other clinical signs were seen
after the period of adm nistration.

No differences were observed in the mating or
gestation indices, the total number of
resorptions, the mean |length of gestation, or
t he nunber of live pups per litter between
treated and control groups. Maternal body

wei ght, nmeasured on days 4 and 7 of gestation,
was not significantly different fromcontro
val ues; however, statistically significant
reducti ons were reported on day 18 of
gestation (P < 0.001) and on day 3

post partum (P < 0.05).

Mat er nal body- wei ght gain during days 7-18 of
gestation was significantly | ower than that of
controls (P < 0.001). Significant reductions
in pup body weight were reported, including a
| ower mean pup weight per litter on days 1

(P < 0.01) and 3 post partum (P < 0.001),

a nean litter weight change between day 1 and
day 3 post partum (P < 0.05), and a nmean pup
wei ght change between days 1 and 3 post partum
(P < 0.001). No differences in pup surviva
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Concl usi on:

wer e observed by day 3 post partum

The aut hors concl uded that benzyl al cohol may
be a reproductive hazard, apparently on the
basis of the reductions in pup body weights,
an effect that was observed

in conjunction with maternal toxicity evidenced
by increased nortality, reduced body weights,

and clinical toxicity during the period of
adm ni stration. As effects were seen

on the dans and fetuses at the only dose used
in this study, there was no NOAEL. The LOAEL

was 750 ng/ kg bw per day.

Reliability: (2) valid with restrictions
Meets generally accepted scientific standards,
wel | documented and acceptable for assessnent
Fl ag: Critical study for SIDS endpoint
14- FEB- 2002 (129) (130) (131)
Speci es: nouse Sex:
femal e
Rout e of adm nistration: gavage

Exposure peri od:

days 6-15 of gestation

Frequency of treatnent: dai ly

Durati on of test:
Doses:
Control G oup:

until day 3 post partum
550 ng/ kg bw
yes, concurrent vehicle

NOAEL Mat ernal Toxity: 550 nmg/ kg bw
NOAEL Ter at ogenicity: 550 ng/ kg bw
GLP: no data

Test subst ance:

Met hod:

Remar k:
Resul t:

other TS: benzyl al cohol; purity not noted

50 femal e mi ce were given benzyl al cohol at 550
ng/ kg bw per day by gavage on days 6-15 of
gestation; a further 50 mce received the corn
oil vehicle. Al dams were allowed to

deliver naturally, and pups and dans were

observed until day 3 post partum when the
experi ment was term nated. Body weight,
clinical observations, and nortality were
recorded daily throughout treatnment and up to
day 3 post partum

abstract only

Mortality was not significantly increased in
ani mal s given benzyl al cohol over that in the
control group.

One treated nouse show ng | angui d behavi our,

| aboured breathing, and a rough coat died, but
no other deaths or clinical signs were
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reported.

Mat er nal body wei ght and body- wei ght

gain during treatnent and up to day 3 post

partum were virtually identica
and control
exani ned,

nunber

survi val

post

Concl usi on:

for treated
animals. All other paraneters
i ncl udi ng gestation index, average
live pups per litter, and postnatal
and pup body wei ght on days 0 and 3

partum were not significantly different
fromthe contro
The aut hors concl uded that,
LD10, benzyl

val ues.
at the predicted

al cohol had no significant

effects on the devel opnent of CD-1 mce.

The NOAEL was 550 ng/ kg bw per
(2) valid with restrictions

Reliability:

Fl ag: Critical
14- FEB- 2002

Speci es:

mal e/ f emal e

Strain:

Rout e of adm nistration:
Exposure peri od:

Frequency of treatnent:
Durati on of test:
Doses:

Control G oup:
NOAEL Maternal Toxity:
NOAEL Ter atogenicity:

Met hod: ot her
GLP: no data
Test subst ance: ot her

See | UCLID data set

al cohol

day.

study for SIDS endpoi nt

(132) (133)
r at Sex:
no data
oral feed
generation 1 and 2: |ifelong;
generation 3: 16 weeks;
generation 4: until breeding
continuously in diet
4 generations
0.5 or 1% in diet (approx. 375 or 750
ng/ kg/ day)
yes

750 nmg/ kg bw
750 mg/ kg bw

TS: benzoic acid

on benzoic acid

will rapidly be netabolized to

benzal dehyde and so to benzoic acid. Therefore
the data of benzoic acid can al so be

supportive to state that

benzyl al cohol is not

a reproductive (fertility and devel opnent)

Remar k:
(CAS# 65-85-0).
Benzyl
t oxi cant.
Resul t:

No effects on the dans or

on the growth and

devel opnment of the offspring were seen when
groups of 10 rats were fed diets containing up
to 1% benzoic acid during pregnancy and

| actation.

292
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Fl ag: Critical study for SIDS endpoint

06- JUN- 2001 (126)

Speci es: ot her: chicken enbryo Sex:

Rout e of adm nistration: ot her

Exposure peri od: 11 to 18 d

Frequency of treatnent: 1 injection before incubation or on
different d after incubation

Doses: 0.01-0.02 nm/egg = 10-20 ng/ egg

Control Group: yes

Remar k: I njections of benzyl alcohol into the yol ks of

fertile eggs, either before incubation, or
fromthe 1. through the 7. d after the
begi nning of their incubation give rise to
meni ngoceles, |linb deformties, beak defects
such as, arched upper beaks, |ocalized bl ebs
and generalized edenn.
no post observation

30- JAN- 2001 (134)

5.8.3 Toxicity to Reproduction, O her Studies

5.9 Specific Investigations

5.10 Exposure Experience

Remar k: Benzyl al cohol poisoning can cause the
gaspi ng syndrone in neonates. The infants
had a typical course of gradual neurol ogic
deterioration, severe netabolic acidosis,
the striking onset of gasping respirations,
t hrombocyt openi a, hepatic and renal failure,
hypot ensi on, cardi ovascul ar col |l apse and
death. In every infant, unnetabolized
benzyl al cohol was identified in the urine.

19- JAN- 2001 (135) (136) (137) (138) (139) (140) (141) (142)

Remar k: Local anaesthesia occurred when neat benzyl
al cohol was applied to the (presumably
uncovered) skin or when 1 % aqueous
solution was injected intradermally.

Sour ce: Bayer AG Leverkusen

20- AUG 1992 (37)
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Remar k: A et hyl predni sol one sodi um succi nate
formul ati on, containing 18 ng / dose of
benzyl al cohol, was well tolerated in human
volunteers after i.v. injection.
No i mportant drug-related side effects were
encount er ed.
Sour ce: Bayer AG Leverkusen
20- AUG 1992 (143)
Remar k: Cases of allergic contact dermatitis, and
even systeni c hypersensitivity have been
reported in humans.
Sour ce: Bayer AG Leverkusen
15- JUL- 1993 (144) (145) (146) (147) (148) (149) (150)
(151) (152) (153) (154) (155)
Remar k: No contact allergy could be detected in
humans treated with a 10 % formul ati on of
benzyl al cohol (no other data).
Sour ce: Bayer AG Leverkusen
20- AUG 1992 (156)
Remar k: Premat ure neonates may receive nmultiple
drugs in the neonatal intensive care unit,
some of which may contain benzyl al cohol As
there may be no safe | ower dose of benzyl
al cohol in these patients, it would seem
prudent to avoid the use of multiple dose
vial s containing benzyl alcohol whenever
al ternatives exist.
Sour ce: Bayer AG Leverkusen
20- AUG 1992 (157)
Remar k: It al so seens prudent to avoid the use of
products containing benzyl al cohol to
pregnant patients within whomthe benzyl
al cohol nol ecule, given its small size,
presumably crosses the placental barrier
into immture fetal tissues as readily as
it crosses the blood-brain barrier
Sour ce: Bayer AG Leverkusen
22- MAR- 1993 (158)
Remar k: hi gh |l evels of benzyl al cohol (5-500 ug/10
m plasma) were found in urem c patients on
henodi al ysi s; benzyl al cohol was not
detected in normal controls.
Sour ce: Bayer AG Leverkusen
24- FEB- 1998 (159)
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Remar k: In 2 long-term doubl e blind studi es on
humans conpari ng benzyl al cohol , placebo
and Catalin in the topical treatnent of
progr essive cataract, rapid (2-3 weeks
treatnment) reversal of incipient cataract
was obt ai ned acconpani ed by a marked
i mprovenent of vision and by a
significantly | ower percentage of eyes
requirering surgery after 22 nont hs of
treatment with benzyl al cohol than with
pl acebo and Catali n.

Sour ce: Bayer AG Leverkusen

24- FEB- 1998 (160)

Remar k: Study on healthy adult voluteers: Benzyl
al cohol is itself an effective anesthetic
and can reduce the pain of injection for
| i docain without adversely affecting
its anesthetic properties.

Sour ce: Bayer AG Leverkusen

24- FEB- 1998 (161)

Remar k: Benzyl al kohol is conmmonly used as a
preservative in many injectable drugs and
sol utions. A nunber of neonatal deaths and
severe respiratory and nmetabolic
conplications in | ow birth-weight premature
i nfants have been associated with the use
of this agent.

Sour ce: Bayer AG Leverkusen

26- FEB- 1998 (162) (163) (164) (165) (166) (167) (168)

5.11 Additional

Type:

Renmar k:

19-JAN-2001

Type:

Remar ks
Met abol i sm
Humans, rabbits and rats readily oxidize
benzyl al cohol to benzoic acid, which, after
conjugation with glycine, is rapidly
el imnated as hippuric acid in the urine.
(169) (170) (171) (172) (173) (174) (175)

ot her
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Remar k: Bacillus subtilis spore rec-assay can be used
as a sinple screening test taking the place of
ani mal nmethods for detection of the
allergenicity.

Sour ce: Bayer AG Leverkusen

24- FEB- 1998 (176)

Type: ot her

Remar k: yeast test: according to the author an a
alternative to the contenporary node of acute
toxicity testing testing. In the test, the
increase in the cell count after treatnent in
relationship to the increase in cell count of
untreated cells is measured and expressed as
“medi um i nhibitory concentration = 1C 50 "
benzyl al cohol 1C 50 = 277 ng/|

Sour ce: Bayer AG Leverkusen

24- FEB- 1998 (177) (178)

Type: ot her

Remar k: Benzyl al kohol differencially altered the
specific activity of subcellular rat
epi di dymal and testicul ar al dehyde
dehydrogenase activity as well as hepatic
al dehyde dehydrogenase activity.

Sour ce: Bayer AG Leverkusen

24- FEB- 1998 (179) (180) (181) (182)

Type: ot her

Remar k: di fferent concentrations of benzyl al coho
(1,2,5,10 %v/v)in sesanme oil were
subcut aneously injected to rats. only
the 1 % benzyl al cohol produced an
insignificant increase in skin fold thickness.

Sour ce: Bayer AG Leverkusen

24- FEB- 1998 (183)

Type: ot her
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Renmar k:

Sour ce:

24- FEB- 1998

Remar k:

Sour ce

15-JUL-1993

Renmar k:

Sour ce:
27- MAY- 1993

Remar k:

Sour ce:

In vitro, benzyl alcohol relaxes airway snooth
muscl e, probably through the dercrease in
intracellul ar Ca2+ rel ease by inhibiting
agoni st- medi ated phosphati dylionositol
turnover.

Bayer AG Leverkusen

(184)

Aseptic nmeningitis has been observed foll owi ng
i ntrathecal adm nistration of

radi opharmaceuti cals that contain benzyl -

al cohol as a preservative. Cisterna nmagna

i njections of benzylalcohol in concentrations
as high as 10 tinmes that normally used did not
produce neningitis in adult or immture dogs.
Wth 9 % benzyl al cohol, transient

respiratory arrest was observed in adult dogs
and death was observed in i mmature dogs; 7 %
and 4.5 % benzyl al cohol produced clonic
seizures in puppies.

Bayer AG Leverkusen

(185)

I njection of benzyl alcohol (700-900 ng/kg,
i.p.) caused rapid i mobilization of mce. The
mce were imobilized within 2 mn. and

remai ned unresponsive (no righting reflex, no
wi nk reflex, and no leg reflex) for about 30
m n. The imobilizing effect was acconpani ed
by a marked hyperglycem a. Tracer studies

i ndi cated that the hyperglycem c effect my
have resulted fromincreased gl uconeogenesis.
Bayer AG Leverkusen

(186)

Benzyl al cohol used as a stabilizer for
antibiotics of am noglycosid structure is the
subst ance responsi ble for the displacement of
bilirubin fromal bum n. The free, unbound,
unconj ugated bilirubin tends to diffuse into
the lipid of the brain of young Gunn rats with
resul tant kernicterus.

Bayer AG Leverkusen
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15-JUL-1993

Remar k:

Sour ce:

15-JUL-1993

Renmar k:

Sour ce

27- MAY- 1993

Renar k:

Sour ce:

27- MAY- 1993

(187)

Duodenal and jejunal brush border nenbrane
vesicle integrity was studied after in vitro
treatment of rabbit tissue with benzyl al cohol .
The effect of the al cohol on gastric parietal
cell apical and m crosomal nenbrane vesicle
integrity was al so studi ed. Exposure of
vesicles to the al cohol caused concentration
dependent decreases in enclosed volunme. All
concentrations tested reduced the encl osed
vol une of both gastric apical nmenbrane vesicles
and gastric mcrosones. The al cohol induced
di sruption of the vesicle nmenbranes appears to
result froma fluidising effect. The main
effect of the raised fluidity is to increase
menbrane fragility.
Bayer AG Leverkusen

(188) (189)

Benzyl al cohol as a fragrance ingredient used
in cosnetic and other products is lipophilic
and therefore has the potential to be readily

absorbed through skin.

The percut aneous absorption was determ ned in
vivo in rhesus nonkeys. Absorption through
occl uded skin was high (56-80 9% in 24 h.

No correl ation was seen between skin
penetration and the octanol -water partition

coefficient.

Under unoccl uded conditions skin penetration

was reduced (32 %, because of evaporation of

t he conpound.

Bayer AG Leverkusen

(190)

After i.v. injection in mce, benzyl al cohol
was found to inhibit TBPS binding and to
stimul ate GABA receptor nediated C influx
into brain vesicles.

Bayer AG Leverkusen

(191)
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Renmar k:

Sour ce:

15-JUL-1993

Renmar k:

Sour ce:

15-JUL-1993

Renar k:

Sour ce:

27- MAY- 1993

Renmar k:

Benzyl al cohol can cause henolysis of human
and rabbit erythrocytes in the presence of 0.9
% NaCl .

Bayer AG Leverkusen

(192) (193)

Benzyl al cohol produced up to 6-fold increases
in cAMP concentrations in purified human

peri pheral bl ood |ynphocytes. Significant but

| ess marked augnentati on of cAMP was observed
in human pl atel ets, human granul ocytes, and
rabbit al veol ar macrophages.

The mechani sm of the al cohol-induced cAWMP
accunmul ation is probably secondary to nenbrane
perturbati on and consequent activation of
adenyl ate cycl ase.

Bayer AG Leverkusen

(194)

Uncoupl ed sonic subm tochondrial particles
from beef heart and rat liver were studied for
m tochondrial electron transport. Benzyl

al cohol was found to inhibit each of the
segnents of the electron transport chain
assayed.

NADH oxi dase and NADH- cyt ochrone c¢ oxi do-
reductase required the | owest concentration
for inhibition, and cytochronme c oxi dase

requi red the highest concentration.

Beef heart subm tochondrial particles are |ess
sensitive to inhibition than are rat |iver
particl es.

Bayer AG Leverkusen

(195)

Lactated Ringer s solution containing 1.5 %
benzyl al cohol can cause severe synptons of
toxicity in cats including hyperesthesia

| eadi ng to depression, coma, and finally
death. In the cat, only hippuric acid is
fornmed, as this species |acks adequate

gl ucuronic acid conjugation capacity,
resulting in a decreased rate of metabolism
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This results in an accunul ati on of benzoic acid.
Benzoi ¢ acid has been shown to be extrenely
toxic to cats, causing clinical signs simlar
to those observed.

Sour ce: Bayer AG Leverkusen

15-JUL- 1993 (196)

Remar k: 50 mM benzyl al cohol fl uidized proximal brush-
border menbranes prepared from human snal
intestine and increased p-nitrophenyl -
phosphat ase activity in this nenmbrane. This
agent also shifted the phase transition
tenperature of the nmenbrane and breakpoi nt
tenperature of this enzymatic activity.

Sour ce: Bayer AG Leverkusen

15-JUL- 1993 (197)

Remar k: M croscopi ¢ exam nation reveal ed | ocal nerve
degenerati on when 5 % benzyl al cohol was
injected into the side of a cat’'s face.
At 10 % | ocal anaesthesia was produced.

Sour ce: Bayer AG Leverkusen

27- MAY- 1993 (198)

Remar k: Benzyl al cohol displays a pronounced
antiarrhythmc-anti- fibrillatory effect, when
injected i.v. into dogs and rats with
spont aneous or drug-induced arrhythm as.
Mechani sms whi ch m ght be responsible for the
antiarrhythm c effect: |engthening of the
effective refractory period, |ocal and
general anaesthetic effects, changes of
osmolality. The i.v. injection of benzyl -
al cohol in high doses, produces
i ntravascul ar haenol ysi s.

Sour ce: Bayer AG Leverkusen

27- MAY- 1993 (199)

Remar k: The length of the oestrus cycle was reduced

when 0.52-2.1 d (1-4 ng/kg bw) benzyl al cohol
was injected into the uterus of each of 48
COWS.
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Sour ce:
27- MAY- 1993

Remar k:

Sour ce:

15-JUL-1993

Renmar k:

cont act .
Sour ce:

27- MAY-1993

Renmar k:

Sour ce:

27- MAY- 1993

Bayer AG Leverkusen
(200)

The in vitro effect of |ocal anesthetic benzyl
al cohol was studied using isolated cells from
rat stomach. Lower concentrations of the

al cohol increased the basal am nopyrine
accurul ation and potentiated the secretory
response of parietal cells to histam ne and
dbcAMP

At hi gher concentrations the al coho
progressively inhibited both the basal 14-C-
am nopyrine accumul ation and that stinul ated
by hi stam ne, dbcAMP or carbachol. Wile a | ow
concentration increased gastric mcrosom

(H K)- ATPaseactivity, higher concentrations

i nhi bited enzyme activity to about 80 % of
those activities found in resting parietal
cells.

Bayer AG Leverkusen

(201)

Benzyl al cohol is a fairly efficient
anesthetic for intact mucous nenbranes,
greatly surpassing procain. Its action is
not as lasting as that of cocain. It appears
that 1 % does not produce satisfactory

anest hesia of the tongue, even after 10 m n.

Bayer AG Leverkusen
(202)

Benzyl al cohol in non-toxic concentrations was
found to markedly reduce the henogl obin

m nor/ henmogl obin maj or ratio and to noderately
reduce the total henogl obin induced by

DMSO or HMBA in nouse erythrol eukem a (MEL)
cells, while only slightly decreasing the
rati o induced by hemi n or butyrate.

Bayer AG Leverkusen

(203)
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Remar k: It was denonstrated that benzyl alcohol, a
neutral |ocal anesthetic, inhibits the uptake
and degradation of |owdensity |ipoprotein and
endocytosis of transferrin receptors of
gui nea-pig |l eukem c B | ynphocytes. This
inhibition is very rapid, concentration
dependant and reversible by sinple washing.
Menbrane fluidity of the living cells is also
nodi fi ed.
Sour ce: Bayer AG Leverkusen
27- MAY- 1993 (204)
Remar k: The tissue culture |lethal dose (TCLD50) in
nouse enmbryo cells was found to be 0.002
mg/ m .
Sour ce: Bayer AG Leverkusen
27- MAY- 1993 (205)
Remar k: Benzyl alcohol is nore toxic to infant
jaundiced (jj) than to non-jaundiced (Jj) Gunn
rats. Before excretion as hippuric acid,
benzyl al cohol is metabolized to benzoic
acid, a potent conpetitor for bilirubin-
al bumi n binding sites. These pat hways are
i mmature in newborns. Therefore the
kernicterus in jj pups is probably due to
i ncreased | evels of unbound bilirubin.
Sour ce: Bayer AG Leverkusen
27- MAY- 1993 (206)
Remar k: The plasma half-1ife of benzyl al cohol
adm nistered as a 2.5 % solution in saline was
found to be approximately 1.5 h in dogs
injected i.v. at doses of 52 and 105 ng/ kg.
Sour ce: Bayer AG Leverkusen
27- MAY- 1993 (47)
Remar k: Larger percentages of benzyl al cohol doses
were found in urine as benzoic acid in preterm
babi es, while | ess hippuric acid appeared in
their urine than in term newborns.
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Sour ce:
27- MAY- 1993

Renmar k:

Sour ce:
27- MAY- 1993

Renmar k:

Sour ce:
24- AUG 1993

Renmar k:

Sour ce:

03- MAR- 1998

Renar k:

These results indicate that hippuric acid
formation is deficient in preterm neonates.
Bayer AG Leverkusen

(207)

In vitro studies of human liver al cohol
dehydr ogenase (ADH) variants reveal ed that
benzyl al cohol is slowmy netabolized by

bet a-2- ADH. Working with this solvent m ght
lead to toxic effects; these could be
particularly prom nent in individuals
possessing the beta-2-ADH if they have a | ower
capacity to elimnate them or they could be
particularly promnent in those with beta-1-
ADH i f they quickly convert theminto toxic
al dehydes.

Bayer AG Leverkusen

(208)

Perfusing the anterior chanmber of enucl eated
rabbit eyes with 1.18 % benzyl al cohol, the
corneal endothelial cells changed the
appearence and the corneas began to swell.
Bayer AG Leverkusen

(209)

The invitro effects of benzyl al cohol and
benzal dehyde on subcellular rat liver NAD
dependant al cohol and al dehyde dehydrogenase
were studied as a function of gender.

These effects were conpared with those of the
primry substrates ethanol and acetal dehyde.
the results suggest netabolic conpetitions
bet ween benzyl al cohol and ethyl al cohol for
catal ysis by al cohol dehydrogenase.

Bayer AG Leverkusen

(210)
Acute intravenous toxicity of benzyl al cohol

was determ ned in CD2F1 (0.05-0.2 m/kg bw),
B6D2F1 (0.05-0.4 m/kg) and C57BL/6 m ce.
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Sour ce:

03- MAR- 1998

The | owest dose was a safe dose and the

hi ghest one was the dose causing nortality in
no nore than half the animals of each group

Clinical signs were convul sion, dyspnea and
reduced nortility in all strains for

24 hours. The slight decrease in body wei ght
in the first week follow ng treatnment returned

to normal in the second

week.

Bayer AG Leverkusen

(211)
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6. ANALYT. METH. FOR DETECTION AND IDENTIFICATION DATE: 14-FEB -2002
SUBSTANCE ID: 100-51-6

6.1 Anal ytical Methods

6.2 Detection and Identification
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7. EFF. AGAINST TARGET ORG. AND INTENDED USES DATE: 14-FEB -2002
SUBSTANCE ID: 100-51-6

7.1 Function

7.2 Effects on Organisnms to be Controlled

7.3 Organisns to be Protected

7.4 User

7.5 Resi stance
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8. MEAS. NEC. TO PROT. MAN, ANIMALS, ENVIRONMENT DATE: 14-FEB -2002
SUBSTANCE ID: 100-51-6

8.1 Methods Handling and Storing

8.2 Fire Gui dance

8.3 Energency Measures

8.4 Possib. of Rendering Subst. Harml ess

8.5 Waste Managenent

8.6 Side-effects Detection

8.7 Substance Regi stered as Dangerous for G ound \Water

8.8 Reactivity Towards Contai ner Materi al
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