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Abstract
In 2012, 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 1,2-epoxypropane (propylene oxide) [75-56-9]. If the MAK value of 2 ml 
1,2-epoxypropane/m3 (4.8 mg/m3) is observed, no prenatal toxic effects are to be expect-
ed. 1,2-epoxypropane was therefore classified in Pregnancy Risk Group C. In 2014, the 
biological tolerance value (BAT value) of 2500 pmol N-(2-hydroxypropyl)valine/g globin 
was derived in correlation to the MAK value. As a result, Pregnancy Risk Group C is 
likewise valid for the BAT value. No prenatal toxic effects are to be expected by compli-
ance with the BAT value of 2500 pg N-(2-hydroxypropyl)valine/g globin.
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BAT value (2014) 2500 pmol N-(2-hydroxypropyl)valine/g globin
(erythrocyte fraction of whole blood)
Sampling time: after exposure for at least 3 months

MAK value (2012) 2 ml/m3 ≙ 4.8 mg/m3

Peak limitation (2012) Category I, Excursion factor 2

Carcinogenicity (2014) Category 4

Absorption through the skin –

Sensitization (2012) Sh

Prenatal toxicity (2012) Group C

In 2012, a maximum workplace concentration (MAK  value) of 2  ml/m3 (4.8  mg/m3) as well as an assignment to 
Pregnancy Risk Group C was established for 1,2-epoxypropane (translated in Hartwig 2015). In 2014, in correlation to 
the MAK value, a biological tolerance value (BAT value) of 2500 pmol N-(2-hydroxypropyl)valine/g globin was derived 
for the erythrocyte fraction of whole blood (translated in Bader 2021). When setting the BAT values, as of 2019, the adop-
tion 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 1,2-epoxypropane.

Prenatal toxicity
The available literature on prenatal toxic effects has been evaluated (Hartwig 2015). Reliable human studies are not 
available.

In a two-generation study similar to OECD Test Guideline 416 in which 30 male and 30 female Fischer 344 rats were 
exposed to 1,2-epoxypropane at concentrations of 0, 30, 100, or 300 ml/m3, the high-concentration group of the F1 gener-
ation exhibited a statistically significant body-weight reduction of 12% in both genders. No effects were observed on 
the mating and fertility index, litter size, or on the number of living offspring on the day of birth as well as on postnatal 
days 4 and 28. Histological investigations showed no effects in the F1 and F2 offspring (Hayes et al. 1988). In a prenatal 
developmental toxicity study following OECD Test Guideline 414, a statistically significant inhibition of maternal body 
weight development as well as reduced food consumption was determined in the highest concentration group after 
inhalation exposure of Fischer 344 rats from day 6–15 of gestation to 0, 100, 300, or 500 ml/m3 1,2-epoxypropane for 
6 hours per day. No adverse effects on litter size, foetal resorption, or foetal weight were observed. The incidence of 
length variants of the seventh cervical rib was increased in foetuses of the highest concentration group (13%) compared 
with the control group (2.8%) (Harris et al. 1989). The NOAEC (no observed adverse effect concentration) for develop-
mental toxicity and maternal toxicity is 300 ml/m3 (Hartwig 2015).

In a study similar to OECD Test Guideline 414, food consumption and the body weight of maternal animals during 
treatment was reduced after inhalation exposure of Sprague Dawley rats to 0 or 500 ml 1,2-epoxypropane/m3 from day 1 
or day 7–16 of gestation for 7 hours per day. Foetal growth of the animals examined on day 21 of gestation was less 
than that of the control group. No treatment-related malformations arose, only the incidence of wavy ribs (variation) 
was increased in the treated groups. Food consumption and the body weight of maternal animals was reduced in female 
New Zealand rabbits after inhalation exposure to 0 or 500 ml 1,2-epoxypropane/m3 from day 1 or day 7–19 of gestation. 
The foetuses examined on day 30 of gestation showed no developmental toxic effects (Hardin et al. 1983).
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Evaluation of a pregnancy risk group for the BAT value
After exposure to 500 ml 1,2-epoxypropane/m3, skeletal variations such as length variants in the seventh cervical rib and 
wavy ribs in rats as well as no developmental toxic effects with simultaneous maternal toxicity in rabbits were observed. 
Malformations did not occur. The NOAEC for prenatal developmental toxicity is 300 ml/m3 for rats and 500 ml/m3 for 
rabbits. Since the 150- or 250-fold margin between the NOAEC and the MAK value of 2 ml/m3 is sufficiently large, 
1,2-epoxypropane was assigned to Pregnancy Risk Group C (Hartwig 2015). This also applies taking into account the 
increased respiratory volume at the workplace.

As 1,2-epoxypropane is assigned to Pregnancy Risk Group C and the BAT value for 1,2-epoxypropane was derived in 
correlation to the MAK value,

prenatal effects are not to be expected,
if the BAT value of 2500 pmol N-(2-hydroxypropyl)valine/g globin

in the erythrocyte fraction of whole blood is not exceeded.
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