® 7B MED-Publikationsportal
* ® © @ Lebenswissenschaften

o ccpatint et v sy GMS| PUBLISSO®::"

The MAK Collection for Occupational Health and Safety

Addendum to Dichloromethane

Assessment Values in Biological Material — Translation of the German version from
2016

H.M. Bolt!, W. Weistenhofer?, H. Drexler®*, A. Hartwig*", MAK Commission®"

1 | eibniz Research Centre for Working Environment and Human Factors, TU Dortmund, Ardeystral3e 67, 44139 Dortmund, Germany

2 Friedrich-Alexander-Universitét Erlangen-Nirnberg, Institute and Outpatient Clinic of Occupational, Social, and Environmental
Medicine, Henkestral3e 9-11, 91054 Erlangen, Germany

3 Head of the working group “Assessment Values in Biological Material” of the Permanent Senate Commission for the Investigation
of Health Hazards of Chemical Compounds in the Work Area, Deutsche Forschungsgemeinschaft, Friedrich-Alexander-Universitét
Erlangen-Ntirnberg, Institute and Outpatient Clinic of Occupational, Social, and Environmental Medicine, Henkestral3e 9-11,
91054 Erlangen, Germany

4 Chair of the Permanent Senate Commission for the Investigation of Health Hazards of Chemical Compounds in the Work Area,
Deutsche Forschungsgemeinschatft, Institute of Applied Biosciences, Department of Food Chemistry and Toxicology, Karlsruhe
Institute of Technology (KIT), Adenauerring 20a, Building 50.41, 76131 Karlsruhe, Germany

5 permanent Senate Commission for the Investigation of Health Hazards of Chemical Compounds in the Work Area, Deutsche
Forschungsgemeinschaft, Kennedyallee 40, 53175 Bonn, Germany

* email: H. Drexler (hans.drexler@fau.de), A. Hartwig (andrea.hartwig@kit.edu), MAK Commission (arbeitsstoffkommission@dfg.de)

Keywords: dichloromethane; biological tolerance value; BAT value

Citation Note: Bolt HM, Weistenhdfer W, Drexler H, Hartwig A, MAK Commission. Addendum to Dichloromethane. Assessment Values in Biological
Material — Translation of the German version from 2016. MAK Collect Occup Health Saf [Original edition. Weinheim: Wiley-VCH; 2018
Oct;3(4):2050-2053]. Corrected republication without content-related editing. Diisseldorf: German Medical Science; 2026. https://
doi.org/10.34865/bb7509e2218_w

Republished (online): 06 Mar 2026

Originally published by Wiley-VCH Verlag GmbH & Co. KGaA; https://doi.org/10.1002/3527600418.bb7509e2218
Addendum completed: 15 Jan 2015
Published (online): 19 Oct 2018

The commission established rules and measures to avoid conflicts of interest.

This work is licensed under a Creative Commons Attribution 4.0 International License.
The work contains elements that are excluded from the Creative Commons Attribution 4.0 International license. Figure 1 was reprinted from
DiVincenzo GD, Kaplan CJ. Uptake, metabolism and elimination of methylene chloride vapor by humans. Toxicol Appl Pharmacol 1981; 59:
5v 130-140 with permission from Elsevier.

www.publisso.de


mailto:hans.drexler@fau.de
mailto:andrea.hartwig@kit.edu
mailto:arbeitsstoffkommission@dfg.de
https://doi.org/10.34865/bb7509e2218_w
https://doi.org/10.34865/bb7509e2218_w
https://doi.org/10.1002/3527600418.bb7509e2218
https://www.dfg.de/mak/conflicts_interest
https://creativecommons.org/licenses/by/4.0/deed.en
https://www.publisso.de

2050

Addendum to Dichloromethane

BAT Value Documentation

H.M. Bolt', W. Weistenhofer?, H. Drexler®*, A. Hartwig**, MAK Commission> *
DOI: 10.1002/3527600418.bb7509e2218

Abstract

In 2015 the German Commission for the Investigation of Health Hazards of Chemical Com-
pounds in the Work Area has re-evaluated dichloromethane [CAS No. 75-09-2], considering
dichloromethane in blood to characterize the internal exposure.

In a chamber study, 14 non-smokers were exposed to different concentrations of dichlorometh-
ane. After exposure to the present MAK value of 50 ml dichloromethane/m® without physical
activity, a concentration of 0.3 mg dichloromethane/l blood was measured. Considering an in-
creased intake due to elevated breathing volume during work, the exposure to 50 ml dichloro-
methane/m? results in a blood concentration of 0.5 mg/l. Taking into account this study and
the EKA correlation of 2001, a BAT value of 500 pg dichloromethane/l blood was evaluated.
Sampling time is straight after exposure.
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BAT (2015) 500 ug dichloromethane/l whole blood
Sampling time: immediately after
exposure

EKA (2001) Air Whole blood

Dichloromethane |Dichloromethane
[ml/m3] ([mg/m?3] [mg/l]
10 35 0.1
20 70 0.2
50 175 0.5
100 350 1.0
MAK value (2014) 50 ml/m3

Absorption through the skin (2014) H
Sensitization -
Carcinogenicity (2014) Carcinogen Category 5

In 1982, a BAT value (biological tolerance value) for dichloromethane was set at
5% CO-HDb (see BAT Documentation 1982, translated). In 1989, a further BAT val-
ue was derived at 1 mg dichloromethane/l blood (see BAT Documentation 1989,
translated). After classification of dichloromethane as a suspected carcinogen in
carcinogen category 3A, both BAT values were withdrawn in 2001, and EKA (ex-
posure equivalents for carcinogenic substances) derived (see BAT Documentation
2001, translated). In 2014, dichloromethane was reclassified in carcinogen cate-
gory 5, and a MAK value derived at 50 ml/m?, so that the BAT value is now also
re-evaluated.

12 Re-evaluation of the BAT value

In the MAK Documentation of 2015, studies are cited that contain data on exposure
to dichloromethane and data on the internal exposure (Hartwig 2015, translated).

Eleven male and three female non-smokers aged 21 to 42 years were exposed
once to 50, 100, 150 or 200 ml dichloromethane/m? for 7.5 hours or to 100, 150 or
200 ml dichloromethane/m? for 7.5 hours on five consecutive days. Exposure was
interrupted for half an hour after four hours. Figure 1 shows the blood levels as a
function of time (DiVincenzo and Kaplan 1981 a).
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Figure 1 Dichloromethane levels in the blood of 14 persons (11 &, 3 @) during and after exposure to 50,
100, 150 and 200 ml dichloromethane/m? for 7.5 h (from DiVincenzo and Kaplan 1981 a)

At 200 ml dichloromethane/m?, the level increased continuously up to eight hours
(1.5 mg/l blood) whereas, at 100 ml dichloromethane/m?, the steady state was
reached after two hours (at a concentration of 0.75-0.85 mg dichloromethane/l
blood). After two hours, the concentration after exposure to 50 ml dichlorometh-
ane/m?* was about 0.3 mg/l blood; there was no increase up to the end of exposure
after eight hours.

After exposure for 7.5 hours (half an hour interval after four hours of expo-
sure) to 100 ml dichloromethane/m? at rest and under physical exercise (50, 100
or 150 W; treadmill) the concentrations of dichloromethane were determined in
the blood of three male non-smokers aged 23—27 years. The CO-Hb level in blood
reached 5% to 6% under exercise. The respiratory activity under resting condi-
tions was 4 ml O,/min/kg body weight. At 50 W (lowest exercise condition), an
approximately threefold increase in respiratory activity (14—16 ml O,/min/kg body
weight) was recorded. This corresponds to approximately the conditions of 10 m?
per eight hours, which were taken as basis for the derivation of the MAK value.
The volunteers, however, exercised for only 5 minutes during a 15 minute period,
i.e. the increased respiratory activity was only during 33% of the exposure time.
The concentrations were 0.85 mg/l blood in the resting participants, and on aver-
age 0.2 mg/l blood higher in the exercising participants (DiVincenzo and Kaplan
1981 b). Extrapolation to an uninterruptedly increased respiratory activity yields an
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increase of 0.6 mg/l (corresponding to 70%). Assuming a concentration in the air
of 50 ml dichloromethane/m?, which corresponds to a concentration of 0.3 mg di-
chloromethane/l blood at rest (DiVincenzo and Kaplan 1981 a ), a concentration of
0.3 mg/l blood « 1.7 = 0.51 mg/I blood is obtained for an increased uptake due to an
increase in respiratory activity.

From the studies by DiVincenzo and Kaplan (1981 a, b) and the EKA derived in
2001, therefore, a BAT value of

500 pg dichloromethane/l whole blood

is established for an exposure at the level of the MAK value of 50 ml dichloro-
methane/m?.

Sampling should be carried out during or immediately after the exposure, at the
earliest however two hours after it starts.
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