Diethylene glycol monobutyl ether

[112-34-5]

Supplement 2008

MAK value (2007) 10 ml/m3 £ 67 mg/m3

Peak limitation (2007) Category I, excursion factor 1.5

Absorption through the skin -
Sensitization -
Carcinogenicity -
Prenatal toxicity (1992) Pregnancy Risk Group C

Germ cell mutagenicity -
BAT value -

1 ml/m3 (ppm) £ 6.732 mg/m3 1 mg/m3 £ 0.149 mi/m3 (ppm)

The documentation available for diethylene glycol monobutyl ether was published
in 1992 (see documentation “Diethylene glycol monobutyl ether” 1996, a transla-
tion of the 1992 German) and there is a supplement for peak limitation (see docu-
mentation “Diethylene glycol monobutyl ether” 2000, only available in German).
New studies of the effects of diethylene glycol monobutyl ether have since been
published. For various end points there are no data for diethylene glycol monobutyl
ether itself, but for diethylene glycol monobutyl ether acetate. Since rapid deacety-
lation to diethylene glycol monobutyl ether was detected (Deisinger and Guest
1989), studies with the acetate have been used also for the evaluation of diethylene
glycol monobutyl ether.

1 Toxic Effects and Mode of Action

Diethylene glycol monobutyl ether is a solvent with low volatility. In an inhalation
study that was described in the 1992 MAK documentation (see documentation
“Diethylene glycol monobutyl ether” 1996, a translation of the 1992 German), the
exposure of rats to a vapour/aerosol mixture of 350 mg/m? and above for 2 weeks
was found to cause decreased spleen weights, increased lung weights, activated
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2 Diethylene glycol monobutyl ether

alveolar cells and foam cells, and distended goblet cells in all bronchial sections.
After the ingestion of diethylene glycol monobutyl ether doses of 250 mg/kg body
weight and day and above over a period of 13 weeks, reduced numbers of red blood
cells and decreased (2%—-3%) haematocrit and haemoglobin levels were found in
rats. However, these values were in the range of the historical control data of this
laboratory. The relative spleen weights were increased by about 5% and were out-
side the historical control data. The urinary pH was reduced; this was attributed to
the elimination of the metabolite 2-(2-butoxyethoxy)acetic acid.

No systemic toxicity was observed after the application for 13 weeks of diethylene
glycol monobutyl ether doses of up to 2000 mg/kg body weight and day to the in-
tact dorsal skin of rats.

Diethylene glycol monobutyl ether was not found to cause sensitization in max-
imization tests in guinea pigs.

Reproductive toxicity studies carried out with diethylene glycol monobutyl ether
in rats did not lead to substance-induced findings in the offspring after dermal ap-
plication of up to 2000 mg/kg body weight and day or after the ingestion of up to
633 mg/kg body weight and day.

Diethylene glycol monobutyl ether revealed no genotoxic potential in the avail-
able studies; there are no carcinogenicity studies available.

2 Mechanism of Action

There are no data available on the mechanism of action of diethylene glycol mono-
butyl ether.

3 Toxicokinetics and Metabolism

3.1 Absorption, distribution and elimination

Single oral doses of radioactively labelled diethylene glycol monobutyl ether acetate
of 200 mg/kg body weight or 2000 mg/kg body weight were rapidly absorbed by
male rats and metabolically degraded via diethylene glycol monobutyl ether (see
Figure 1). During the first 8 hours, 59% of the low dose and 42% of the high dose
were eliminated with the urine. In both dose groups, around 82% of the radioactiv-
ity was eliminated with the urine and 2% to 3% with the faeces within 24 hours.
Around 5% of the radioactivity was exhaled as CO,. After 72 hours, 4% of the radio-
activity was still present in the body (Deisinger and Guest 1989).

After 24-hour dermal application of radioactively labelled diethylene glycol
monobutyl ether in doses of 200 or 2000 mg/kg body weight, rats absorbed 30% to
54% of the applied dose in the low dose group and 3.4% (3) to 19% (Q) in the high
dose group. In the low dose group, the males eliminated 27% to 31% of the applied
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dose with the urine, and the females 42% to 51%. The corresponding values in the
high dose group were 3.3% and 18%. Elimination with the faeces was below 2% in
all dose groups. The dermal penetration rates of diethylene glycol monobutyl ether
in male and female rats were calculated to be 0.73 and 1.46 mg/cm? and hour in the
high dose group and 0.25 to 0.32 mg/cm? and hour in the low dose group. The
major part was eliminated within the first 24 hours. The exhalation of CO, was not
investigated (Boatman et al. 1993).

Workers in the printing industry with scaliness or erythema on the skin were
found to absorb markedly higher amounts of diethylene glycol monobutyl ether (in
some cases by a factor of 2), determined as 2-(2-butoxyethoxy)acetic acid in the
urine, than printers with healthy skin. In diffusion cell experiments with excised
human skin, diethylene glycol monobutyl ether in a diluted solution, like many
other glycol ethers, was found to have a considerably accelerated rate of penetra-
tion. The penetration rate of undiluted diethylene glycol monobutyl ether was
137.38 pg/cm? and hour (mean), compared with 802.98 pg/cm? and hour as a 50%
aqueous solution (mean), the range being 419.22 to 1241.56 pg/cm? and hour.
Furthermore, it is known that skin creams enhance the percutaneous absorption of
diethylene glycol monobutyl ether in diffusion cell experiments with human skin.
The acceleration of penetration may be up to 1.5-fold depending on the skin cream
used (mean values: 406.73 compared with 593.86 pg/cm? and hour) (Korinth et al.
2003).

on the basis of a dermal flux of 802.98 or 1241.56 ug/cm? and hour the dermal
absorption was calculated to be 1606 mg or 2483 mg if 2000 cm? of skin would be
exposed for 1 hour to a 50% aqueous diethylene glycol monobutyl ether solution.

3.2 Metabolism

The metabolism of diethylene glycol monobutyl ether is shown in Figure 1. Only a
small amount of diethylene glycol monobutyl ether is metabolized by alcohol dehy-
drogenase, while the major part is metabolized by cytochrome P450. As diethylene
glycol monobutyl ether acetate is rapidly deacetylated in rat blood in vitro
(Deisinger and Guest 1989), it can be used for the assessment of diethylene glycol
monobutyl ether. After single oral doses of radioactively labelled diethylene glycol
monobutyl ether of 200 mg/kg body weight or 2000 mg/kg body weight, male Spra-
gue Dawley rats exhaled about 5% of the administered radioactive dose as 4CO,.
The metabolites were determined in the urine. 2-(2-Butoxyethoxy)acetic acid was
the major urinary metabolite with about 53% to 60% of the radioactivity. In addi-
tion, diethylene glycol accounted for 12% of the radioactivity, a non-quantified frac-
tion was detected as ethylene glycol and 32% as 2-(2-(3- or 4-hydroxybutoxy)
ethoxy)ethanol. Traces of 2-butoxyethanol, 2-butoxy acetic acid and 2-(2-butoxy-
ethoxy)acetylglycine were found, although it could not be determined whether
these substances were metabolites of diethylene glycol monobutyl ether acetate or
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impurities of the parent compound (Deisinger and Guest 1989). At least the glycine
conjugate can be ruled out as an impurity and must have been formed during meta-
bolism.

In a study with male and female Sprague Dawley rats with dermal application of
radioactively labelled diethylene glycol monobutyl ether in doses of 200 mg/kg body
weight or 2000 mg/kg body weight or as a 10% aqueous solution, 2-(2-butoxy-
ethoxy)acetic acid was the major urinary metabolite with 60% to 80% of the radio-
activity. Traces of 2-butoxy acetic acid were detected. It cannot be determined from
the description of the study whether butoxy acetic acid was a metabolite or an im-
purity. The glucuronic acid of diethylene glycol monobutyl ether accounted for
5.2% to 8.2% of the urinary radioactivity. Further unidentified metabolites were
found (Boatman et al. 1993).

4 Effects in Humans

A worker who had been exposed to diethylene glycol monobutyl ether acetate and
diethylene glycol monobutyl ether had developed acute dermatitis on his hands,
arms, face and neck reacted strongly to diethylene glycol monobutyl ether in a
patch test after 48 and 72 hours. After 1 year without exposure to diethylene glycol
monobutyl ether or its acetate and with healed dermatitis, the worker did not react
to diethylene glycol monobutyl ether in a renewed patch test after occlusive treat-
ment. However, he reacted to the application of 0.1 ml diethylene glycol monobutyl
ether acetate or diethylene glycol monobutyl ether in a test after 20 minutes of
non-occlusive treatment (Dawson et al. 1989). A 48-year-old female non-smoker
who had been suffering from irritation of the eyes and upper respiratory tract for
more than 1 year and had erythema on the face and swollen eyelids produced a
strong reaction to diethylene glycol monobutyl ether in a patch test (Berlin et al.
1995).

5 Animal Experiments and in vitro Studies
5.1 Acute toxicity

5.1.1 Inhalation

The LCs, for diethylene glycol monobutyl ether in rats was found to be above
18 ml/m3 (no other details). This concentration is the highest at which diethylene
glycol monobutyl ether can be generated as a pure vapour (Gingell et al. 1996).
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5.1.2 Ingestion

The LD;, after ingestion of diethylene glycol monobutyl ether was between 5100
and 9600 mg/kg body weight in rats, between 2400 and 5500 mg/kg body weight in
mice, 2000 mg/kg body weight in guinea pigs and 2200 mg/kg body weight in rab-
bits (no other details; Gingell et al. 1996).

5.1.3 Dermal absorption

In a study with occlusive dermal application of diethylene glycol monobutyl ether,
the LDs, in rabbits was 2760 mg/kg body weight. Another study found it to be
4000 mg/kg body weight (no other details; Gingell et al. 1996).

5.2 Subacute, subchronic and chronic toxicity

5.2.1 Inhalation

No new studies with inhalation exposure have been published since the 1992 MAK
documentation (see documentation “Diethylene glycol monobutyl ether” 1996, a
translation of the 1992 German).

In the studies described there, a NOAEC (no observed adverse effect concentra-
tion) of 13 mg/m3 (about 2 ml/m3) was determined after the exposure of rats for
5 weeks; slight dose-dependent vacuolation of hepatocytes was observed at 39 mg/
m?3 (about 5.8 ml/m3) and above. After 2-week exposure of rats to 14 ml diethylene
glycol monobutyl ether vapour/m3 (about 100 mg/m3), the spleen weights of the
males were slightly reduced. After 2-week exposure to a vapour/aerosol mixture of
350 or 1000 mg/m3, the spleen weights were reduced in a dose-dependent manner
and the lung weights were increased with inflammatory effects. Histopathological
examination revealed perivascular and peribronchial mixed cellular infiltration, ac-
tivated alveolar cells, foam cells and distended goblet cells in all bronchial sections.
According to the EU (2000), these effects were observed even at 14 ml/m3 (about
100 mg/m?3). As a result, another study was carried out over a period of 90 days with
daily 6-hour exposure. The highest diethylene glycol monobutyl ether concentra-
tion tested of 14 ml/m3 (about 100 mg/m3) caused neither local nor systemic effects
in rats (BASF AG 1992). This means that the effects observed at 39 mg/m? in the
earlier 5-week study could not be reproduced even after prolonged exposure. In
1992, the MAK value was therefore derived on the basis of this 90-day study.

5.2.2 Ingestion

In a study carried out according to OECD Test Guideline 408, F344 rats were given
diethylene glycol monobutyl ether with the drinking water in doses corresponding
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to 0, 50, 250 or 1000 mg/kg body weight and day for 13 weeks. After doses of
250 mg/kg body weight and day and above, the erythrocyte count and the haemato-
crit and haemoglobin levels were reduced by 2% to 3%, but were in the range of the
historical control data of this laboratory. The relative spleen weights were increased
by about 5% and were outside the range of the historical control data. The urinary
pH was decreased; this was attributed to the elimination of the metabolite 2-(2-
butoxyethoxy)acetic acid. At 1000 mg/kg body weight and day, feed and water con-
sumption and body weight gains were reduced. The relative liver weights and the
enzyme activities in the liver were increased, and the absolute and relative kidney
weights were increased without there being a histopathological correlate, and the
cholesterol and total protein values were reduced (see Table 1). In ophthalmologi-
cal and sensory examinations, rectal determination of the body temperature and
the test of grip strength and motor activity, no differences were found between the
exposed animals and those not exposed. The histopathological examination includ-
ing the spleen, testis and sperm parameters revealed no substance-induced findings
or any signs of irritation in the gastrointestinal tract. The authors considered
250 mg/kg body weight and day to be the NOAEL (Johnson et al. 2005). On the
basis of the marginal, but dose-dependent increase in spleen weights and the slight
changes in blood parameters, the Commission derived a NOAEL of 50 mg/kg body
weight and day from this study.

Unlike in the 14-day inhalation study, in which reduced spleen weights were ob-
served, the spleen weights were increased in this study at 250 mg/kg body weight
and day. As increased spleen weights were described also in a 6-week study with
rats given gavage doses of diethylene glycol monobutyl ether (documentation
“Diethylene glycol monobutyl ether” 1996, a translation of the 1992 German), the
finding of the 14-day inhalation study is questionable and the NOAEL of 50 mg/kg
body weight and day derived from the 90-day study has been used for the assess-
ment of systemic toxicity.

5.2.3 Dermal absorption

Diethylene glycol monobutyl ether was applied to about 9 cm? of the shaved dorsal
skin of 10 male and 10 female Sprague Dawley rats in doses of 0, 200, 600 or
2000 mg/kg body weight and day under occlusive conditions on 5 days a week for
13 weeks. The covering and any test substance residues were removed after the
daily 6-hour application period. Haematological and clinico-chemical examina-
tions, urinalysis and ophthalmoscopy were carried out at the beginning and at the
end of the study, and the animals were examined histopathologically at the end of
the study. No systemic toxicity was observed. Dose-dependent irritation at the site
of application was the only substance-induced finding; the females reacted more
sensitively than the males (see Table 1; Auletta et al. 1993). The systemic NOAEL
of this study with dermal application was 2000 mg/kg body weight and day. In or-
der to examine possible neurotoxic effects, 12 male and 12 female Sprague Dawley
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Table 1 Effects of diethylene glycol monobutyl ether after repeated exposure

Species, Exposure Findings References
strain,
number of
animals
per group
rat, 2 weeks, 1000 mg/kg b.w. and above: dose-re- Johnson et al.
F344, 0, 1000, 1500, lated: feed and water consumption |, b.w. 2005
538/59 2000 mg/kg b.w. and  and b.w. gains |, urine volume |, specific
day; with the drinking gravity 1, erythrocyte count | by about
water 5%, TP |, @: CHOL |;
2000 mg/kg b.w.:
3: erythrocyte count | by a maximum
13%, @: erythrocyte count max 7%
rat, 13 weeks, 50 mg/kg b.w. : NOAEL; Johnson et al.
F344, 0, 50, 250, 1000 mg/ 250 mg/kg b.w. and above: urinary pH 2005

103/10 @ kg b.w. and day; with
the drinking water

rat, 13 weeks,

SD, 0, 200, 600, 2000 mg/

10 3/10Q kg b.w. and day; 6 hr/
day, 5 days/week,
dermal, occlusive

rat, 13 weeks,

SD, 0, 200, 600, 2000 mg/

12 3/12 9 kg b.w. and day; 6 hrs/
day, 5 days/week,
dermal, occlusive

|, absolute and relative spleen weights 1,
erythrocyte count, haemoglobin and hae-
matocrit | by a maximum 3.7%, values
within the range of historical control
data;

1000 mg/kg b.w.: feed and water con-
sumption |, urine volume |, specific
gravity 1, erythrocyte count, haemoglobin
and haematocrit max 8.7%, AST |, TP |,
CHOL |, EROD t, PROD 1, UGT 1, ab-
solute and relative kidney weights 1, rela-
tive liver weights 1,

3: b.w. gains | by 10%,

Q: b.w. gains | by 6%; number of liver
foci 1

no effects observed

no effects observed

Auletta et al.
1993

Beyrouty et al.
1993

AST: aspartate aminotransferase (serum); TP: total protein (serum); CHOL: cholesterol (serum);
EROD: ethoxyresorufin O-dealkylase (liver); PROD: pentoxyresorufin O-dealkylase (liver);

UGT: UDP-glucuronosyltransferases (liver)
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rats were treated dermally with diethylene glycol monobutyl ether in doses of 0,
200, 600 or 2000 mg/kg body weight and day applied to about 9 cm? of skin under
occlusive conditions for 6 hours a day on 5 days a week, for 13 weeks. Clinical
symptoms and functional and motor activities were investigated several times dur-
ing the study. At the end of the study, neuropathological examinations were carried
out on fixed tissue. Slight degeneration of the renal tubules was detected in 2 males
of the high dose group. The neurotoxicological tests did not reveal substance-in-
duced effects (see Table 1); only irritation at the site of application was observed
and this was more pronounced in females than in males (Beyrouty et al. 1993). De-
generation of the renal tubules, which was observed in 2 males, was not attributed
to the treatment since no findings of this kind were observed in the other 13-week
study. The systemic NOAEL of this study with dermal application was 2000 mg/kg
body weight and day.

5.3 Local effects on skin and mucous membranes

5.3.1 Skin

Diethylene glycol monobutyl ether caused slight irritation to the skin of rabbits and
guinea pigs (Gingell et al. 1996).

5.3.2 Eyes
Undiluted diethylene glycol monobutyl ether induced slight irritation of the rabbit
eye in a study. The eye irritation was most severe after 24 hours, while no abnormal

findings were detected in the eye 14 days after the treatment; a 5% aqueous solution
did not cause irritation (ECETOC 2005; Gingell et al. 1996).

5.4 Allergenic effects
Diethylene glycol monobutyl ether did not have sensitizing effects in a maximiza-

tion test in guinea pigs (ECETOC 2005).

5.5 Reproductive and developmental toxicity

5.5.1 Fertility

In a 13-week study, diethylene glycol monobutyl ether doses of 0 or 2000 mg/kg
body weight and day were applied dermally under occlusive conditions to about
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9 cm? of the shaved dorsal skin of 25 male and 25 female Sprague Dawley rats. After
13 weeks of exposure, the animals were mated. During the subsequent mating
period, the males were exposed on 5 days a week as before, while the females were
treated on 7 days a week until day 20 of gestation. The male parent animals were
examined after mating, and the dams and pups were examined on day 21 after par-
turition. In male parent animals, the complete sexual organs were examined histo-
pathologically and the testes were stained specifically, while in the dams only gross-
pathological findings were examined histopathologically. Diethylene glycol mono-
butyl ether had no effects on the mating index, incidence of pregnancy or male and
female fertility indices (Auletta et al. 1993). The NOAEL for fertility was 2000 mg/
kg body weight and day in this study.

In a study carried out according to OECD Test Guideline 408 (see also Section
5.2.2), F344 rats were given diethylene glycol monobutyl ether for 13 weeks with
the drinking water in doses corresponding to 0, 50, 250 or 1000 mg/kg body weight
and day. There were no substance-induced findings in the ovaries, uterus and
testes, also sperm parameters were unchanged (Johnson et al. 2005).

5.5.2 Developmental toxicity

In the study described in Section 5.5.1 with dermal application of 2000 mg/kg body
weight and day, diethylene glycol monobutyl ether had no influence on the birth
weights, postnatal body weight gains, survival or viability of the offspring of Sprague
Dawley rats (Auletta et al. 1993). The NOAEL for developmental toxicity was
2000 mg/kg body weight and day in this study.

The developmental toxicity studies described in the 1992 MAK documentation
(see documentation “Diethylene glycol monobutyl ether” 1996, a translation of the
1992 German) (see Table 2) did not reveal any teratogenic effects or toxic effects
on development in rats or rabbits given oral doses of up to 1000 mg/kg body weight
and day. Merely in one study with rats the body weights of suckling pups were
reduced on postnatal days 14 and 21; the reduction was significant only on postna-
tal day 14 (Nolen et al. 1985).
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Table 2 Developmental toxicity studies of diethylene glycol monobutyl ether

Species, Exposure Findings References
strain,
number of
animals
per group
rat, 13 weeks 2000 mg/kg b.w.: Auletta et al.
SD, 0, 2000 mg/kg b.w. dams: no systemic toxicity, no effectson 1993
253/25 Q and day, dermal, fertility (systemically available);

6 hrs/day, 5 days/ pups: no effects on birth weights, b.w.

week, occlusive gains or survival, no externally visible

examination on PND  anomalies

21
rat, before mating until 1000 mg/kg b.w.: Nolen et al.
CD, PND 21 dams: no systemic toxicity or effects on 1985

253/259 0, 250, 500, 1000 mg/  fertility;
kg b.w. and day, ga-  pups: no prenatal toxicity, birth weights
vage, mating of trea-  comparable with those of controls, on PND
ted & with untreated  14: b.w. |
Q and treated @ with
untreated &
examination on
GD 13 and PND 21

rat, GD 1-21 25 mg/kg b.w. and above: Ema et al.
Wistar, 0%, 0.04%, 0.2%, 1% in dams: b.w. gains |; 1988
203 the diet (about 0,25, up to 633 mg/kg b.w.:

115, 633 mg/kg b.w.  foetuses/pups: no prenatal toxicity

and day)

examination on GD 21

(15/20) and on

PND 70 (5/20)
mouse, GD 6-13 500 mg/kg b.w.: Hardin et al.
CD-1, 0, 500, 2050 mg/kg b. dams: NOAEL (no other details); 1987
50 @ w. and day, gavage 2050 mg/kg b.w. : dams: 25% died;

examination on pups: no prenatal toxicity (no other

PND 3 details)
rabbit, GD 7-18 300 mg/kg b.w. and above: Nolen et al.
New Zealand 0, 0, 100, 300, dams: slight irritation at the application ~ 1985
White, 1000 mg/kg b.w. and  site with increasing dose;

20 3/20 Q day, dermal, 4 hr/day, 1000 mg/kg b.w.:
5 days/week, non-oc-  foetuses: no prenatal toxicity
clusive
examination on GD 29

GD: gestation day; PND: postnatal day
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5.6 Genotoxicity

5.6.1 Invitro

The 1992 MAK documentation (see documentation “Diethylene glycol monobutyl
ether” 1996, a translation of the 1992 German) reported negative results in in vitro
mutagenicity tests in Salmonella typhimurium, CHO cells and tests for UDS (un-
scheduled DNA synthesis) in hepatocytes.

In mutagenicity tests with Salmonella typhimurium TA98, TA100, TA1535,
TA1537 and TA1538 and tests with Escherichia coli WP2uvrA, diethylene glycol
monobutyl ether acetate did not cause any increase in the incidence of mutation in
either the presence or absence of a metabolic activation system at concentrations of
up to 5000 pg/plate (EU 2000).

Diethylene glycol monobutyl ether yielded negative results in a HPRT gene mu-
tation test with CHO cells up to concentrations of 5000 pig/ml in both the presence
and absence of a metabolic activation system. However, a slight, significant increase
in the incidence of mutation (13.9 per 10° cells) compared with that in the concur-
rent control (0 per 10° cells) was observed in 1 of 2 test runs with metabolic activa-
tion at 3000 pg/ml. Since this increase was detected in only 1 test run and only at
3000 pg/ml and was thus not related to the dose and since higher negative control
values were obtained in historical controls (5.2 per 10 cells), the overall result was
regarded as negative. The concurrent positive control yielded values of 299.4 per
10° cells in the absence and 325.4 per 10° cells in the presence of a metabolic acti-
vation system (Gollapudi et al. 1993).

5.6.2 Invivo

The 1992 MAK documentation (see documentation “Diethylene glycol monobutyl
ether” 1996, a translation of the 1992 German) described a test for sex-linked reces-
sive lethal mutations (SLRL test) in Drosophila melanogaster and a micronucleus
assay in the bone marrow of mice with doses of up to 3300 mg/kg body weight,
both of which yielded negative results.

There are no new data available for the genotoxic effects of diethylene glycol
monobutyl ether in vivo.

5.7 Carcinogenicity

There are no data available for the carcinogenicity of diethylene glycol monobutyl
ether.
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5.8 Other effects

Diethylene glycol monobutyl ether had no effects in vitro on cell morphology, cell
size, haemolysis or the deformability of rat or human erythrocytes (Udden 2005).

6 Manifesto (MAK value/classification)

There are no data from humans available suitable for deriving a MAK value for
diethylene glycol monobutyl ether.

No new inhalation studies have been published since 1992. After exposure for 6
hours a day over a period of 90 days, the highest concentration of diethylene glycol
monobutyl ether vapour tested of 14 ml/m3 (about 100 mg/m3) caused neither local
nor systemic effects in rats (BASF AG 1992). No intensification of the effects over
time is apparent from the overall data. The previous MAK value of 100 mg/m?,
which was derived from this 90-day study, has been transformed into a ml/m?3 value
as in this concentration range diethylene glycol monobutyl ether is present as a
vapour rather than as an aerosol. If a preferred value approach is followed, the
NOAEC of 14 ml/m3 (94 mg/m?3) yields in a MAK value of 10 ml/m3. The systemic
NOAEL of 50 mg/kg body weight and day derived from a more recent 90-day
drinking water study in rats (Johnson et al. 2005) is just as high as that obtained
from a 30-day drinking water study (see documentation “Diethylene glycol mono-
butyl ether” 1996, a translation of the 1992 German). Thus, the NOAEL for sys-
temic toxicity does not become lower over time. The NOAEL of 50 mg/kg body
weight and day corresponds to a concentration in air of 350 mg/m? (on the basis of
a person with a body weight of 70 kg, the inhalation of 10 m3 air per working day,
and 100% absorption). Systemic effects are therefore not to be expected after expo-
sure at the level of the MAK value of 10 ml/m3 (67 mg/m?3). In addition, as the
effects on the spleen and blood were only marginal at the next-higher dose of
250 mg/kg body weight and day, the MAK value offers sufficient protection. The
solubility of diethylene glycol monobutyl ether in water and its presence as a va-
pour/aerosol mixture at the LOAEC of 350 mg/m? also have to be taken into ac-
count. As a result of impaction, a greater amount of the inhaled dose can act locally
in the case of an aerosol; on the other hand, a higher fraction of a vapour is exhaled
again. This means that the difference between locally acting concentrations is not
reflected by the difference between the LOAEC and NOAEC, but is higher. For
these reasons, the difference between the MAK value of 10 ml/m3 and the LOAEC
of 350 mg/m? (about 52 ml/m?3) as a vapour/aerosol mixture in rats is sufficient.

The previous classification in Peak Limitation Category I has been retained be-
cause of the local effects of the substance. Since the highest investigated concentra-
tion without effects was 14 ml/m3, an excursion factor of 1.5 is established.

No evidence of systemic toxicity was found after the application of diethylene
glycol monobutyl ether to the dorsal skin of rats in doses of up to 2000 mg/kg body
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weight and day for 13 weeks. Therefore, diethylene glycol monobutyl ether is not
designated with an “H”.

Since the publication of the MAK documentation in 1992 (see documentation
“Diethylene glycol monobutyl ether” 1996, a translation of the 1992 German), a
new maximization test in guinea pigs has become available for the sensitizing ef-
fects of diethylene glycol monobutyl ether. There was no evidence that the sub-
stance has a sensitizing potential. Diethylene glycol monobutyl ether is therefore
still not designated with “Sa” or “Sh”.

In vitro genotoxicity studies yielded no evidence that diethylene glycol monobu-
tyl ether has mutagenic potential. No new in vivo genotoxicity studies or carcino-
genicity studies are available. Classification in one of the Germ Cell Mutagen or
Carcinogen Categories is not necessary.

In the developmental toxicity studies with oral administration in rats and mice
described in the 1992 MAK documentation (see documentation “Diethylene glycol
monobutyl ether” 1996, a translation of the 1992 German), effects on the body
weights of suckling pups were observed only at doses of 1000 mg/kg body weight
and day. Diethylene glycol monobutyl ether therefore remains in Pregnancy Risk
Group C.
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