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Abstract

The German Commission for the Investigation of Health Hazards of Chemical Compounds in the Work Area
has re-evaluated the maximum concentration at the workplace (MAK value) and the Pregnancy Risk Group
of methyl vinyl ether [107-25-5].

There are no new data. Methyl vinyl ether was assessed in two 28 day inhalation studies, the first with 5 male
and 5 female rats each and concentrations of 0, 500, 3500, 25 000 ml/m?® and a second with 10 male rats each
and concentrations of 0, 150, 500, 1500 ml/m?®. In the first study 3500 ml/m? was the systemic NOAEC for fe-
males and local NOAEC for males and females. In male rats, changes in haematological and clinico-chemical
parameters were observed in all exposure groups independent of the concentration. These effects could not be
reproduced in the second study. At 3500 ml/m? the body weight gains of male rats were reduced. This reduc-
tion was not seen in the second study with a higher number of animals. Therefore the commission now evalu-
ates the effects at 3500 ml/m?as incidental, maybe due to the lower number of animals, and defined 3500 ml/m?*
as NOAEC. As the margin of the MAK value of 200 ml/m? to slight effects at 25 000 ml/m?® is large enough it
also accounts for the increased respiratory volume at the workplace (the blood:air partition coefficient of
methyl vinyl ether is > 5; see List of MAK- and BAT Values, Sections I b and I ¢). Therefore the MAK value of
200 ml/m? is confirmed.

Since a systemic effect is critical, Peak Limitation Category II is retained. No data concerning half-life are
available; therefore the default excursion factor of 2 is confirmed.

For rats, the NOAEC for developmental toxicity after inhalation is 5000 ml methyl vinyl ether/m? at
10 000 ml/m? variations and retarded ossification were observed. Even considering the increased respiratory
volume at the workplace the difference of the NOAEC for developmental toxicity to the MAK value is suffi-
cient so that methyl vinyl ether remains assigned to Pregnancy Risk Group C.
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Methyl vinyl ether

[107-25-5]
Supplement 2018

MAK value (2011)
Peak limitation (2011)

Absorption through the skin
Sensitization
Carcinogenicity

Prenatal toxicity (2011)

Germ cell mutagenicity

BAT value

Vapour pressure at 20 °C

log Kow"

1 ml/m? (ppm) £ 2.409 mg/m3

200 mi/m? (ppm) £ 482 mg/m3

Category Il, excursion factor 2

Pregnancy Risk Group C

1756 hPa (SRC 2011)
0.422 (SRC 2011)

1 mg/m? £ 0.415 ml/m3 (ppm)

Documentation for methyl vinyl ether was published in 2012 (documentation
“Methylvinylether” 2012, available in German only).

In 2016, the Commission began using a revised approach for assessing substances
with a MAK value based on systemic effects and derived from inhalation studies in
animals or studies with volunteers at rest; this new approach takes into account that
the respiratory volume at the workplace is higher than under experimental condi-
tions. This applies to gases or vapour with a blood:air partition coefficient > 5 (see
List of MAK and BAT Values, Sections I b and I ¢). A value of 1184 is calculated for
methyl vinyl ether based on the above given data for vapour pressure and log Koy
and using the formula of Buist et al. (2012). This supplement evaluates whether the
MAK value and the pregnancy risk group for methyl vinyl ether need to be re-
assessed as a result of the higher respiratory volume at the workplace.

1) octanol/water partition coefficient.
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Toxicokinetics and metabolism

There are no new data available.

The documentation published in 2012 (documentation “Methylvinylether” 2012,
available in German only) reported a maximum uptake of 12.9 mg/kg body weight
and hour for rats via inhalation; uptake via inhalation is saturable (see Figure 3 in
Andersen et al. 1980). About 75% of the maximum uptake is reached at 1500 ml/m?.

There are no studies that investigate metabolism of the substance. In the case of
isobutyl vinyl ether, a decrease in pH increases the rate of hydrolysis, and so it can
be assumed that in the case of methyl vinyl ether, hydrolysis to acetaldehyde takes
place in the acidic nasal epithelium or stomach. No experimental studies have been
carried out.

Subacute, subchronic and chronic toxicity

Inhalation

There are no new data available.

The documentation published in 2012 (documentation “Methylvinylether” 2012,
available in German only) included two 28-day inhalation studies carried out ac-
cording to OECD Test Guideline 412: one study investigated groups of 5 male and
5 female Wistar rats exposed to methyl vinyl ether concentrations of 0, 500, 3500
and 25 000 ml/m? (BG Chemie 1989 a, ¢), and another clarified questionable find-
ings from the first study concerning the effects on male rats. Groups of 10 male
Wistar rats were exposed in this study to methyl vinyl ether concentrations of 0,
150, 500 and 1500 ml/m? (see Table 1; BG Chemie 1989 b, c). In the first study, re-
duced body weight gains, increased clotting time, and a decrease in the lymphocyte
count and total protein were observed in males at 500 ml/m? and above. A reduc-
tion in absolute spleen and lung weights was reported, but there was no change in
the relative organ weights. For this reason, it is quite likely that the reduction in
absolute organ weights was caused by the lower body weights. The haematological
and clinico-chemical findings were not dependent on the concentration (see
Table 1). Each of these parameters was already increased or decreased at 500 ml/m?
and maintained this level up to the exposure concentration of 25 000 ml/m? (pla-
teau concentration). Similar haematological and clinico-chemical findings were not
observed in the females, even at 25 000 ml/m? Reduced body weights, increased
relative liver weights and a decrease in the number of olfactory epithelial cells were
observed at this concentration. The 18% increase in relative liver weights recorded
in females has no histopathological correlate and, in the opinion of the Commis-
sion, is not yet adverse. This means that not significantly reduced body weights and
not significantly reduced body weight gains were the only systemic effects observed
in females at 25 000 ml/m?. Therefore, a systemic and local NOAEC (no observed
adverse effect concentration) of 3500 ml/m?® was derived for methyl vinyl ether
from the effects observed in female rats in the first study, whereas no NOAEC was
determined for male rats.
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In the second study, with exposure of 10 male Wistar rats per concentration group,
no effects on behaviour, body weights, organs, and haematological or clinico-chem-
ical parameters, and no histopathological findings in the organs and tissues pre-
scribed by OECD Test Guideline 412 were observed. An additional examination of
the bone marrow did not reveal any effects caused by the substance. As the study
examined twice as many male animals and focused on the findings of the first study,
without being able to reproduce them, this calls the findings in male rats from the
first study into question. The highest concentration of methyl vinyl ether tested of
1500 ml/m? is thus the local and systemic NOAEC of this study. This was the value
that was used to derive the MAK value in 2012.

In the first study, both body weights and body weight gains were significantly de-
creased in the males at 3500 ml/m?® and above. However, it needs to be taken into
consideration that in the first study, the body weights of the animals in the two high
concentration groups were 7% lower at the beginning of exposure than those of the
control animals. For this reason, only the effect on body weight gains can be as-
sessed. However, the effect of methyl vinyl ether on body weight gains in males is
contradictory and questionable because in the first study, the body weight gains
attained merely 85% of the level of those in the control animals at 500 ml/m?, but
were not decreased in the second study in comparison with those in the controls,
even at a concentration of 1500 ml/m?. A possible explanation might be that, in
addition to the better randomization of the animals in the second study, 10 male
animals were used per concentration group. The findings of the second study would
thus be less affected by extreme individual body weights than would be the case in
the first study with only 5 animals per group.

The findings from the second study have greater relevance for males. Additional
parameters were investigated and twice as many animals tested. Furthermore, the
study specifically focused on the findings from the first study, but was not able to
reproduce them. Because of the questionable effect on body weights observed in
the first study, 3500 ml/m? has now been established as the NOAEC for all the ef-
fects of methyl vinyl ether in male animals.

Developmental toxicity

There are no new data available.

The documentation published in 2012 (documentation “Methylvinylether” 2012,
available in German only) included a study of the toxic effects on development of
methyl vinyl ether carried out in Wistar rats according to OECD Test Guideline
414. The study yielded a NOAEC of 5000 ml/m? for the embryotoxic effects of
methyl vinyl ether and described delayed ossification and minor variations at meth-
yl vinyl ether concentrations of 10 000 ml/m?. Up to 19 500 ml/m? maternal toxicity
was slight and was detected on day 21 of gestation in the form of slightly reduced
body weight gains at 5000 and 19 500 ml/m?, but not at 10 000 ml/m?.
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Manifesto (MAK value/classification)

MAK value. Ina28-day inhalation study with exposure to methyl vinyl ether, the
NOAEC for local effects on the olfactory epithelium in male and female rats and for
systemic toxicity in female rats was 3500 ml/m?. At the very high concentration of
25 000 ml/m?, the only effects caused by the substance were a slight decrease in the
number of olfactory epithelial cells in both sexes, a not significant reduction (to 95%
of the control value) in body weights in female animals and a significant reduction
in body weights in male animals. However, the absorption of methyl vinyl ether is
already saturated to 75% at a concentration of 1500 ml/m?. In the male animals only,
an increase in prothrombin time and a reduction in the lymphocyte count and pro-
tein content was observed at all concentrations; however, these effects were not
dependent on the concentration. In a second study with 10 male animals per con-
centration group (twice as many male animals as in the preceding study), none of
these effects were observed and no local or systemic effects were found up to the
highest concentration tested of 1500 ml/m?. The findings from the second study call
into question the effect on body weight gains in male rats described at 3500 ml/m?.
The slight decrease in the number of olfactory epithelial cells at methyl vinyl ether
concentrations of 25 000 ml/m? are to be regarded as the beginnings of a local ef-
fect. There is a sufficiently large margin between the MAK value for methyl vinyl
ether of 200 ml/m? and the concentrations of > 3500 ml/m? at which these findings
were observed — bearing in mind that saturation is reached at these concentrations
— that exposure up to this level ensures protection even if the effect increases in
magnitude over time, and the extrapolation of the findings from animal studies to
humans and the additional increased body burden resulting from the increased res-
piratory volume of workers at the workplace are taken into consideration. For this
reason, the MAK value for methyl vinyl ether of 200 ml/m? has been retained.

Peak limitation. As the MAK value for methyl vinyl ether was derived from sys-
temic effects, this substance remains classified in Peak Limitation Category IIL
There are no data available for the half-life of the substance. For this reason, the
default excursion factor 2 has been retained.

Prenatal toxicity. There are no new data available. In a valid developmental tox-
icity study, delayed ossifications and slight variations were observed at a methyl vi-
nyl ether concentration of 10 000 ml/m> The NOAEC for developmental toxicity is
5000 ml/m?. At the same time, there was slight maternal toxicity. Even taking the
increased respiratory volume (1:2) into account, the 13-fold difference between the
NOAEC for developmental toxicity and the MAK value of 200 ml/m? is sufficiently
large that methyl vinyl ether remains classified in Pregnancy Risk Group C.
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