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Abstract
In 2011, the German Commission for the Investigation of Health Hazards of Chemical 
Compounds in the Work Area re-evaluated the maximum workplace concentration 
(MAK value) of ethylbenzene [100-41-4]. If the MAK value of 20 ml ethylbenzene/m3

(88 mg/m3) is observed, no prenatal toxic effects are to be expected. Therefore, ethylben
zene was classified in Pregnancy Risk Group C. In 2015, the biological tolerance value 
(BAT value) of 250 mg mandelic acid plus phenylglyoxylic acid/g creatinine was derived 
in correlation to the MAK value. Pregnancy Risk Group C is therefore similarly valid for 
the BAT value. In adherence with the BAT value of 250 mg mandelic acid plus phenyl
glyoxylic acid/g creatinine, no prenatal toxic effects are to be expected.
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BAT value (2015) 250 mg mandelic acid plus phenylglyoxylic acid/g creatinine
Sampling time: immediately after exposure

MAK value (2011) 20 ml/m3 ≙ 88 mg/m3

Peak limitation (2011) Category II, excursion factor 2

Absorption through the skin (1985) H

Carcinogenicity (2011) Category 4

Prenatal toxicity (2011) Pregnancy Risk Group C

In 2011, a maximum workplace concentration (MAK value) of 20 ml/m3 (88 mg/m3) as well as assignment to Pregnancy 
Risk Group  C was established for ethylbenzene (Hartwig 2014). This was also confirmed taking into account the 
increased respiratory volume at the workplace (Hartwig and MAK Commission 2018). In 2015, in correlation to this 
MAK value, a biological tolerance value (BAT value) of 250 mg mandelic acid plus phenylglyoxylic acid/g creatinine 
was derived (Reuter et al. 2018). When setting BAT values, as of 2019, the adoption of the pregnancy risk group valid for 
the respective MAK value is explicitly verified (DFG 2019). This addendum evaluates whether Pregnancy Risk Group C 
can similarly be adopted for the BAT value of ethylbenzene.

Prenatal toxicity
The available literature on the prenatal toxic effects has been re-evaluated (Hartwig 2014). Reliable human studies are 
not available.

Developmental toxicity
The MAK Documentation from 2001 describes a number of older studies from the 1980s which investigated the prenatal 
developmental toxicity of ethylbenzene in mice, rats, and rabbits (Hartwig and MAK Commission 2016). Newer valid 
studies have investigated the prenatal developmental toxicity of ethylbenzene alone (Saillenfait et al. 2003) or in com
bination with o-, m-, and p-xylene as well as technical xylene (Saillenfait et al. 2003), methyl ethyl ketone (Saillenfait 
et al. 2006), or n-butyl acetate (Saillenfait et al. 2007). In Sprague-Dawley rats, inhalation exposure to 1000 ml/m3 for 
6 hours per day from day 6 to day 20 of gestation led to reduced maternal food consumption and weight gain as well 
as reduced foetal weights and to an increased proportion of foetuses with skeletal variations. There was no increase in 
malformations (Saillenfait et al. 2003, 2006, 2007). An NOAEC (no observed adverse effect concentration) for prenatal 
developmental toxicity of 500 ml/m3 can be derived.

Developmental neurotoxicity
When investigating the developmental neurotoxicity of the F2 offspring of the two-generation study in rats of 
Faber et al. (2006), a “functional observational battery”, a test of motor activity, acoustic startle testing, a learning and 
memory test using a Biel-water maze, as well as morphometric and histological investigations of the brain and nervous 
system yielded no exposure-related changes up to the highest concentration of 500 ml ethylbenzene/m3 (Faber et al.
2007).
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Evaluation of a pregnancy risk group for the BAT value
Animal studies showed no increased incidence of malformations in investigations of prenatal developmental toxicity
in rats following inhalation exposure. Starting at a concentration of 1000 ml ethylbenzene/m3, foetal weight was reduced 
in cases of reduced maternal weight gain and an increased proportion of foetuses with skeletal variations were observed 
(Saillenfait et al. 2003). An NOAEC for prenatal developmental toxicity of 500 ml ethylbenzene/m3 was derived.

Investigations of the F1 offspring in a two-generation study (Faber et al. 2006) as well as investigations of behavioural 
neurotoxicity in the F2 generation (Faber et al. 2007) yielded no relevant effects on the offspring up to the highest 
tested concentration of 500 ml/m3.

Taking into account the increased respiratory volume of humans at the workplace compared with experimental animals 
at rest (1:2), the NOAEC for developmental toxicity is 250 ml/m3 and its margin to the MAK value is 13-fold.

Since ethylbenzene does not trigger any specific developmental toxic effects, the 13-fold margin between the NOAEC for 
developmental toxicity and the MAK value of 20 ml/m3 is sufficient. Based on the available data, prenatal toxic effects are 
not to be expected for exposure at the level of the MAK value of 20 ml ethylbenzene/m3 ( ≙ 88 mg/m3). Ethylbenzene has 
therefore been assigned to Pregnancy Risk Group C. Since the BAT value was derived in correlation to the MAK value,

prenatal toxic effects are not to be expected,
if the BAT value of 250 mg mandelic acid plus phenylglyoxylic acid/g creatinine is not exceeded.

Notes
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