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OECD SIDS 12-EPOXYBUTANE

OECD/ICCA - The BUA" Peer Review Process

Qualified BUA personnel (toxicologists, ecotoxicologists) perform a quality control on the

full SIDS dossier submitted by industry. This quality control process follows internal BUA
guidelines/instructions for the OECD/ICCA peer review process and includes:

a full (or update) literature search to verify completeness of data provided by
industry in the IUCLID/HEDSET

Review of data and assessment of the quality of data

Review of data evaluation

Check of adequacy of selection process for key studies for OECD endpoints,
and, where relevant, for non-OECD endpoints by checking original
reports/publications

Review of key study description according robust summaries requirements;
completeness and correctness is checked against original
reports/publications

(if original reports are missing: reliability (4) not assignable)

Review o f validity of structure-activity relationships

Review of full SIDS dossier (including SIAR, SIAP and proposal for
conclusion and recommendation for further work)

In case of data gaps, review of testing plan or rationale for not testing.

"BUA (GDCh-Beratergremium fir Altstoffe): Advisory Committee on Existing Chemicals of the Association of
German Chemists (GDCh)
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OECD SIDS 12-EPOXYBUTANE

SIDSINITIAL ASSESSMENT PROFILE

CAS No. 106-88-7
Chemical Name 1,2-epoxybutane
Structural Formula
C4HsO
@]

[~

RECOMMENDATIONS

For use in closed systems the substance is currently of low priority for further work.

For other uses the substance is a candidate for further work.

SUMMARY CONCLUSIONS OF THE SIAR

Human Health

1,2- Epoxybutane caused acute toxic effects in mammals: LDsq rat (oral) 900 mg/kg body weight, LCsq
rat (inhalative, 4h) >6,300 < 20,000 mg/m? LDs, rabbit (dermal) 1,757 (1,255 - 2,546) mg/kg body
weight.

It was irritating to the eyes. Irritating effects to the skin were severe (corrosion) if evapor ation was
minimised due to occlusive application, but there was no effect by semi-occlusive application. 1,2-
Epoxybutane was not sensitising in a guinea pig maximisation test. In 90-day inhalation studies with
rats and mice 1,2- epoxybutane mainly caused nasal lesions (NOAEC 600 and 150 mg/m?, respectively).
Systemic effects occurred at higher concentrations (rat 2400 mg/m?®: decreased mean body weight gain;
mice 2400 mg/mS: e.g. renal tubular necrosis).

1,2- Epoxybutane was genotoxic in vitro. However, it caused neither chromosomal aberrations in bone
marrow nor dominant-lethal mutations in germ cells of rats.

There is clear evidence for 1,2-epoxybutane being a locally acting carcinogen in male rats (inhalation of
600 mg/m3 caused no tumours and 1,200 mg/m3 caused neoplasms of the nasal cavity and the lung of
male rats) and there is equivocal evidence for a carcinogenic activity in female rats. There was no
evidence for carcinogenic activity in male or female mice. However, the mortality of females was
increased in this study due to an infection and this raises difficulties in the interpretation of the result.
Regarding the overall database on genotoxicity and structural relationship to epoxyethane and -propane,
epoxybutane seems to be a genotoxic compound, showing a carcinogenic activity at the site of
application only at high concentrations. However, irritating properties of the compound may cause cell
proliferation and contribute thereby to tumor induction.

With respect to reproductive toxicity the 90 day studies with rat and mice did not reveal adverse effects
on the reproductive organs up to 2400 mg/kg body weight. Additionally, the lack of an effect from pre-
gestational exposure in the developmental toxicity study and a negative dominant-lethal test may
indicate that 1,2-epoxybutane does not reach male and female germ cells in effective concentrations.

No developmental toxicity or teratogenicity was detected in rats after inhalation of up to 3,000 mg/m3
throughout gestation. From the rabbit study no condusions can be drawn due to high mortality in the
high dose group.

4 UNEP PUBLICATIONS



OECD SIDS 12-EPOXYBUTANE

Environment

1,2-Epoxybutane has a water solubility of 59 g/l, a vapor pressure of 227 hPa and alog Kow of 0.68.
According to Mackay | air is the main target compartment for 1,2-epoxybutane (89 %), while 11 %
partitions to water. The substance has no considerable potential for bio- and geoaccumulation (log P,y =
0.68). The half-life for photochemical degradation in air is calculated to 7.6 days. 1,2-Epoxybutane is
classified as readily biodegradable, failing the 10d-window criterion. In sewage treatment plants the
substance will be eliminated by stripping and biodegradation. Hydrolysis and photolysis are slowly
under environmental conditions.

The following aguatic effects concentrations are available:

Leuciscus idus. LCsg (96h) = 100 - 215mg/l, Daphnia magna: ECsy (48h) = 69.8mg/l,
Scenedesmus subspicatus: ErCsg (72 h) > 500 mg/l, Pseudomonas putida: ECsq (17 h) = 4,840 mg/Il. All
values are related to nominal concentrations. Due to the volatility of the substance the real effect values
may be lower. QSAR estimations give effect values of 20 mg/l for fish and 32 mg/l for daphnia and
show that the effect values are indeed lower than those found in the test but not by orders of magnitude.
Based on the measured and predicted effect data the substance can be classified as moderately toxic. A
PNEC of 20 pg/l can be derived based on the predicted effect value for fish using an assessment factor
of 1000. No data are available on terrestrial organisms.

Exposure

In the European Union there is only one known producer of 1,2-epoxybutane. The production volume of
this chemical in BASF Aktiengesellschaft Ludwigshafen was 5,000-10,000t in 1999. The total
production volume is mainly used at the production site as an intermediate (non-disperse use) for
synthesis in closed systems of fuel additives, non-ionic surfactants, defoamers and various other
products. Monitoring data showed no emission into the air during production and processing. There is no
information on emission of 1,2-epoxybutane into the hydrosphere. In the USA the substance is used as a
stabilizer in hydrocarbon solvents. Therefore emissions into the environment cannot be excluded during
formulation and use of the solvents.

NATURE OF FURTHER WORK RECOMMENDED

For use in closed systems no further work is recommended.

For other uses there is a need for an exposure assessment
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OECD SIDS 12-EPOXYBUTANE
CASNO: 106-88-7 SPECIES PROTOCOL RESULTS
PHYSICAL-CHEMICAL
2.1 Melting Point - 129.5°C
2.2 Boiling Point 63.4 °C (at 1013 hPa)
2.3 Density 0.83 g/cm?
2.4 Vapour Pressure 227 hPa (at 24 °C)
25 Partition Coefficient OECD 107 0.68 (at 25 °C)
(Log Poy)
2.6 Water Solubility 59 g/l at 20 °C
pH ca. 7 at 50 g/l 20°C
ENVIRONMENTAL FATE AND
PATHWAY
3.1.1 Photodegradation Calculated inairt,,= 7.6days
3.1.2 Stability in Water Measured t,, = 156 hours
3.2 Monitoring Data
3.3 Transport and Henry-constant 22.977 Pa*m3/mol
Distribution Calculated In Air 88.98 %
: In Water 11.01 %
(Fugacity Level 1 .
In Sediment 0 %
type) )
acc. to Mackay In Soil 0 %
In Biota 0 %
3.5 Biodegradation SO 14593 80 - 90 % after 28 days
OECD 301 D 17 % after 29 days
OECD 301 A 90 % after 28 days
ECOTOXICOLOGY
4.1 Acute/Prolonged Leuciscus DIN 38 412 L G50 (96 hours) = 100 - 215 mg/I
Toxicity to Fish idus
4.2 Acute Toxicity to Daphnia Directive 84/449/EEC, | EC;, (24 hours) = 159.7 mg/I
Aquatic Invertebrates magna C.2
comparable to OECD | EGso (48 hours) = 69.8 mg/l
202
4.3 Toxicity to Aquatic Scenedesmus DIN 38412, Part 9 ECso (72 hours) = > 500 mg/|
Plants e.g. Algae subspicatus comparable to OECD
201
4.4 Toxicity to bacteria Pseudomona DIN 38412, Part 8 EC50 (17 hours) = 4,840 mg/I
S putida
(4.6.3) Toxicity to Other Non-
Mammalian Terrestrial
Species (Including Birds)
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OECD SIDS 12-EPOXYBUTANE
CASNO: 106-88-7 SPECIES PROTOCOL RESULTS
TOXICOLOGY
5.1.1 Acute Oral Toxicity Rat BASF Test LDsg = 900 mg/kg b.m.
5.1.2 Acute Inhalation Toxicity | Rat BASF Test LG, > 6,300 mg/m?
5.1.3 Acute Dermal Toxicity Rabbit According to Smyth LDso = 1,757 (1,255-2,546) mg/kg bm
1962
5.4 Repeated Dose Toxicity Rat 90 day inhalation NOAEC = 1200 mg/m? (nasal lesions)
stud .
y NOAEC = 150 mg/m 2 (nasal lesions)
M 90 day inhalation
ouse study
5.5 Genetic Toxicity In Vitro
A. Bacterial Test Salmonella OECD 471 + (With external metabolic activation)
(Gene mutation) typhimurium + (Without external metabolic
activation)
B. Non-Bacterial In Vitro CHO cells Cytogenetic study +/- (With metabolic activation)
Test + (Without metabolic activation)
(Chromosomal
aberrations)
5.6 Genetic Toxicity In Vivo | Rat Cytogenetic study, -
inhalative exposure
Rat Dominant lethal -test, | -
inhalative exposure
5.8 Toxicity to Reproduction | Rat (See 5.4,5.6,5.9and | €xamination of reproductive tissues in
Eurther Data subchronic and chronic studies
lack of effects in teratogenicity study
with pregestational exposure and in
dominant-lethal test-
5.9 Developmental Toxicity/ | Rat Inhalative exposure NOAEC > 3000 mg/m? (General
Teratogenicity pregestational and toxicity)
throughout gestation NOAEC > 3000 mg/m® (Foetd data)
Rabbit Inhalative exposure NOAEC = 600 mg/m? (General toxicity)
pregestational and NOAEC > 3000 mg/m?® (Foetal data)
throughout gestation
Further Corrosiveness/Irritation Rabbit Draize Test 1959, Not irritating
Data Skin semi-occlusive
Corrosiveness/Irritation Rabbit BASF-Test Corrosive
Skin occlusive
Corrosiveness/Irritation Rabbit Draize Test 1959 Irritating
Eye
Sensitisation Guinea Pig Maximasation Test Not sensitising
Carcinogenicity Rat 2 Yearsinhalation Clear evidence in males (respiratory
up to 1,200 mg/m?3 system)
. . Equivocal evidence in females
Mouse 2 Yearsinhalation
up to 300 mg/m? No evidence in males and females
5.11 Experience with Human
Exposure
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OECD SIDS 12-EPOXYBUTANE

SIDSINITIAL ASSESSMENT REPORT

1. IDENTITY

Chemical Name: 1,2-epoxybutane

Synonyms: 1,2-butene oxide
1,2-butylene epoxide
1,2-butylene oxide
1,2-epoxybutane
2-ethyloxirane
ethylethylene oxide
n-butylenoxid- 1,2
n-Butene 1,2-oxide
oxiran, ethyl-

CAS Number: 106-88-7

Empirical Formula: C4Hg O

Structure:

@)

o~

General Substance Information

Substance type: organic
Physical status: colourless liquid
Purity: 99.9 % w/w

Physical and chemical properties

The solubility of 1,2-Epoxybutane in water is 59 g/l at 20°CY and the vapour pressure is
227 hPa at 24°C 2. A Henry's law constant of 22.977 Pa*m®*mol™” can be calculated with
the values of mol mass, vapour pressure and solubility. The partition coefficient log
Pow is measured to 0.68 2. Since the density of 1,2-Epoxybutan (0.83 g/cm?® at 20°C) is
slightly lower than that of water 2, flotation or stratification in surface waters in case of

accidental losses cannot be excluded.
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2. GENERAL INFORMATION ON EXPOSURE

In the European Union, BASF AG, Ludwigshafen, is the only known producer of 1,2-epoxy butane.
The production volume in 1999 was 5,000 — 10,000 tons. There is no information on imported
vol ugrzmﬁ It has been reported, that 3600tons of 1,2-epoxybutane were produced in the U.SA. in
1978™.

The total production of the substance takes place in closed system. 1,2-Epoxybutane is
then pumped to the processing plants through closed pipelines. Therefore both production
and processing of 1,2-Epoxybutane at BASF AG, Ludwigshafen, are carried out in a
closed system of units connected to each other. The substance is mainly used in the
chemical industry as an intermediate for synthesis in closed systems (non-disperse use) in
Germany (BASF AG). Approx. 70 % of the total production volume are used for synthesis
of fuel additives. Approx. 30 % of the total production volume are used for synthesis of
nortionic surfactants, defoamers and various other products. Only a small part of the
produced volume is isolated and transported to external users.

The Swedish product register (1999) includes products that contain 1,2-epoxyutane,
however, no further information is available.

In the USA the substance is widely used as stabilizer for chlorinated hydrocarbon
solvents. It is also used as a chemical intermediat for the production of butylenes glycols
and t?e%ir derivatives (polybutylene glycols, mixed poly glycols and glycol ethers and
esters) .

2.1 Environmental Exposure and Fate
Environmental Exposure

The production and processing of 1,2- epoxybutane at BASF are connected to closed
systems.

Thus during normal operating between 1979 to 2000 monitoring data showed no emission
of 1,2-epoxybutane to air. There is no information on emission of 1,2-epoxybutane into
the hydrosphere.

Emissions into the environment during formulation and use of hydrocarbon solvents that
contain 1,2-epoxybutane as stabilizer as well as during use of dher products that contain
the substance cannot be excluded.

Environmental Fate

The distribution modelling using Mackay, Level |, which is calculated with the values of
mol mass, vapour pressure, solubility and patition coefficient, indicates air to be the main
target compartment as 89% partitions to the air and 11% goes into the water 2. Slow de-
gradation in air is to be expected according to the calculated photodegradation value of
ti2 = 7.6 days & Long range distribution via the atmosphere is therefore possible. The
substance hydrolyses slowly (t> = 156 h) L.

For 1,2-epoxybutane there are equivocal results from biodegradation tests available. While
the substance was not readily biodegradable in a closed bottle test according to OECD 301
D (17 % after 29 days), in a COxHeadspace test according to 1SO 14593 80-90 %
degradation was reached within 28 days. Both tests are appropriate for testing volatile
substance. In addition to these two tests there is a DOC die-away test according to OECD
301 A available. Deviating from the guideline the test was performed in closed bottles. It
was shown that the substance remained in the water phase during the test. After 28 days
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90 % biodegradation measured as DOC was found. However, the 10d-window-criterion
was not fulfilled.

As conclusion from the available test results it can be summarized that 1,2-epoxybutane is
readily biodegradable, failing the 10d-window -criterion.

According to the model SIMPLETREAT 74 % of 1,2-epoxybutane will be eliminated in
sewage treatment plants, both by stripping and biodegradation.

No experimental data on bioaccumulation are available. The log Kow of 0.68 indicates a
low potential for bioaccumulation.

2.2 Human Exposure

At the workplace at BASF AG the measured concentration were 1.89 mg/m? (95 %

percentile) during 1979 to 2000 and can occur in the following activities: sampling,
cleaning/maintenance, filling, dispersive use in laboratories, pilot plants and workshops.
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3. HUMAN HEALTH

3.1 Hazard Assessment Experience with Human Exposure
3.1.1 Experience with human exposure

No data available.

3.2 Effects on Human Health
3.2.1 Acute Toxicity

L Dso rat (oral): 900 mg/kg body mass £

L Cso rat (inhdative): > 6,300 mg/m® £

In a range-finding study all rats died after the inhalation of 20,000 mg/m® for 4h but no deaths
occurred at 6,000 mg/n?. 44 Thus the L Cs, should be between 6,300 and 20,000 mg/n

L Dsp rebbit (derma): 1,757 (1,255 - 2546) mg/kg body mass. 2

IRT (Inhalation Risk Test): The inhalation of a highly saurated vapour-air mixture (at-mosphere
saturated with 1,2epoxybutane at 20°C) represents a severe acute risk: 2 of 12 rats died within
3minutes and 6 of 6 rets died within 10 minutes.

3.2.2 Corrosiveness and Irritation

1,2-Epoxybutane is corrosive when evaporation was minimised due to occlusive application: The
occlusive exposure of 0.5ml for 1 hour resulted in full-thickness necrosis of the skin of 2/4
rabbits’”. However, 1,2-Epoxybutane was not irritating to the rabbit skin by semi-occlusive
goplication: The application of 0.5ml for 4 hours did not cause any edema or erythema 24 hours,
48 hours and 8 days post application. £ In conclusion 1,2epoxybutane has a potential for skin
irritation. The intensity of the irritating effect depends on the application and the possibility of
evgporating.

1,2-Epoxybutane was irritating to the eyes of rabbits: 0.05ml were administered to the eyes of
rabbits; 1 hour post application mild redding and edema were observed and 23hours later
additionaly douding was observed. However, al effects disappeared within eight days.

3.2.3 Sensitisation

1,2-Epoxybutane was not sensitising (0/10 animals) in a guinea pig maximisation test with open
epicutaneous application £.

3.2.4 Repeated Dose Toxicity

In a 14-day Inhalation study rats and mice were exposed to 0, 400, 800, 1600, 3200, or
6400 ppm (0, 1200, 2400; 4800, 9600, 19000 mg/m® 1,2-Epoxybutane (5 males and 5
females of each species). All rats at 9600 and 19000 mg/m3 and 2/5 female rats at
4800 mg/m® died, all mice at 4800, 9600, 19000 mg/m* and 1/5 male mice at 2400 mg/m®
died. Erratic movements and piloerection were compound-related effects in rats exposed at
4800 mg/m°. Clinical signs observed in mice at 2400 mg/m® included dyspnea and
listlessness on the first exposure day. Final mean body mass of surviving rats exposed at
2400 or 4800 mg/m® were 12%-33% lower than those of the controls; final mean body
weights of surviving mice at 2400 mg/m> were 10%-12% lower than those of the
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controls.Necropsy was performed on all animals, tissues for the following animals
examined histologically for rats: 1 male at 9600 mg/m®, 2 males and 2 females at
4800 mg/m3, 1 male at 2400 mg/m® and for mice: 2 males at 4800 mg/m?, 2 males and 1
female at 2400mg/m3, 1 male at 1200 mg/m?. Comgound—related lesions included
pulmonary hemorrhage and rhinitis in rats at 4800 mg/m” and nephrosis in mice at 2400
and 4800 mg/m®

In 90-days inhalation studies 10 rats or mice per concentration and gender inhaled 0, 150,
300, 600, 1200 or 2400 mg/m?3 1,2-epoxy butane (6 hours per day and 5 days per week). In
rats, no compound related deaths occurred. Rats in the high-dose group showed a
decreased body weight gain. No other clinical signs of toxicity were observed. In the high
dose group, there was inflammation of the nasal cavities (primarily the mucosa of the tur-
binates and the septum including olfactory and respiratory epithelium) of all males and
females.

All mice of the high-dose (2400 mg/m®) group and 2 male mice in the 150 mg/m® group
died within 10 weeks. There were no dose-dependent changes in the body weight. Mice
exposed to the high dose were listless and had inflammations with necrosis of renal tubuli
and inflammations of nasal turbinates. At lower exposure levels of 300 mg/m? to
1200 mg/m® only the nasal inflammation was observed. This effect was dose-dependent

and was not observed in the lowest dose group (150 mg/m3). 4 28
Rat LOAEC = 2400mgn? NOAEC = 1200 mg/n®
Mouse LOAEC = 300mgm® NOAEC= 150 mg/m3

In additional 90 days inhalation studies rats and mice were exposed to lower concentrations of 1,2-
butylene oxide (0, 75, 150 or 600 ppm:; 0, 225, 450, 1800 mg/nT). No treatment-related mortalities
occured. Slight growth retardation was apparent for female rats and female mice in the 1800 mg/nt
group only. Exposure to 1800 mg/nt resulted in histopathologic changes in the nasal mucosa.in rats
and mice after 13 weeks. Other than nonspecific microscopic changes in the nasal mucosa, no
definite target organs wuld be identified. Hematologic analyses of rats and mice sacrificed after 4
weeks revealed no changes of toxicologic significance. After 13 weeks, there were no statistically
significant differences and no apparent effects on the hematologic parameters of male rats. The
mean hemoglobin values of female rats in the 150 ppm group, and the mean red blood cell count of
female rats in the 150 ppm group were datisticaly significantly higher than for controls; these
values were within the range of normal for female rats of the same strain and age, and were
considered to be sporadic occurence with no toxicologic significance . Hematologic anayses for
female mice in the 450 and 1800 mg/m’groups after 13 weeks revealed some statistically significant
differences which were thought to be of minimal toxicologic significance in view of the lack of a
dose -response relationship and the absence of microscopic evidence of bone marrow toxicity. 2

NOAEC (ratsand mice) 450 mg/m?

LOAEC (rats and mice) 1800 mg/m®

Conclusion:

1,2-Epoxybutane mainly caused nasa lesions (inflammation of nasal cavity) in the 90-day
inhalation studies with rats and mice. Higher concentrations additionally af fected kidneys of mice.
The overal NOAEC was 1200 and 150 mg/m? for rats and mice and the LOAECs were 1800 and
300 mg/m? for rats and mice, respectively.

3.2.5 Genetic Toxicity

1,2-Epoxybutane is a directly acting mutagen in vitro. It induced gene mutations in bacteria (Ames
tests with and without externa metabolic activation, standard plate assay and pre-incubation
assay® 2 |n mammalian cells (mouse lymphoma assay ® and HPRT-assay with human
lymphoblastoid cells®) and chromosome aberrations in mammalian cells (equivocal with but
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positive without external metabolic activation in CHO cells 2). The use of S9mix decreased the
mutagenic activity.

Several tests with Drosophila melanogaster were inconclusive > 28, |n mammals, 1,2-
epoxybutane caused no chromosomal aberrations in bone marrow. Sprague-Dawley rats
(10 animals per dose, gender and time) were exposed to 1,2-butyleneoxid at doses of 750
or 3000 mg/m3 (7 hours single exposure or 5 consecutive days). Animals were killed and
slides were prepared 6, 24 and 48 hours after exposure. The exposure groups did not show
any increase in the frequency of aberrant cells except in the 6 h sample time males
exposed to 3000 mg/m® 1,2-epoxybutane. If cells only containing gaps were excluded from
the analysis, then the statistical significance of the difference from the air control group
was reduced. This result is probably insufficient evidence on which to base a conclusion
for the clastogenic potential of this compound in vivo since the effect was small and was
not observed in female rats. 1,2-Epoxybutane caused no dominant-lethal mutations in
germ cells of rats (7 hours-inhalation of 750 or 3000 mg/m®, five times) Z. This may
indicate that the chemical does not reach these organs in sufficient concentrations (spon-
taneous reactions with cellular nuclegohiles and enzymatic detoxification e.g. by
glutathiontransferases have been described, cf. 3.2.9, Toxicokinetics).

Conclusion

1,2-Epoxybutane is clearly mutagenic in vitro. Yet, mammals are able to detoxify 1,2epoxybutane
efficiently. Thus no mutagenic effects were detected in bone marrow and germ cells of rats. At the
most, mutations might occur in tissues where the concentration is high due to direct contact with
1,2-epoxybutane (e.g. epithelia of the respiratory tract).

3.2.6 Toxicity to reproduction

There are no specific studies on toxicity to reproduction.

Derogation Statement: However, the subchronic and chronic studies with rats and mice did not
reveal adverse effects on the reproductive organs. In the subchronic studies necropsy was performed
on al animals, al controls and the two highest dose groups were examined histologically.
Reproductive tissues examined: prostate or uterus/ovaries, mammary gland. In the chronic studies
necropsy and histologic examination was performed on all animals. Reproductive tissues examined:
clitoral or preputial gland, mammary gland, prostate/testes/epididymis or ovaries/uterus in the
chronic study. There are additional subchronic inhaation studies with mice and rats in which all
reproductive organs were examined. 2 Representative sections of reproductive tissues in the control
and high exposure groups were prepared by conventional histologic techniques: gonads, mammary
gland, prostate, seminal vesicles, uterus. Weights of testes were recorded for each animal. Again,
even a the highest concentration (1800 mg/m3) no effects on the reproductive organs were
observed.

Additionally, the lack of an effect from pre-gestational exposure in the developmental toxicity study
(cf. 3.2.7) and a negative dominant -letha test (cf. 3.2.5) may indicate that 1,2-epoxybutane does not
reach male and femae germ cdls in effective concentrations.

3.2.7 Developmental Toxicity / Teratogenicity

Rabbits inhaled 750 or 3,000 mg/nt of 1,2-epoxybutane on days 1 through 24 of gestation
(7 hourg/day, 5 days/week), and foetuses were examined on the 3d" day. Because of the low
fertility in the original butylene oxide experiment with rabbits (Replicate 1), the low level exposure
was subsequently repeated (Replicate 11). One of 23 rabbits (Replicate 1) and 5/25 rabbits (Replicate
[1) died in the low, 14 of 24 rabbits died in the high dose group. There was no significant change in
the gender ratios of the offspring. The 8 foetuses of the litters of the 2 surviving high dose litters
were markedly smaller than were those of the control or low dose groups. In these two litters, there
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was a trend of decreased numbers of live foetuses per litter and an increase in the frequency of
resorptions (statistical analysis could not be performed). One of the 8 foetuses of the high dose
group was stunted (in comparison: 4 foetuses/4litters in the low dose group and 1 foetus in the
control group) and had additional lesions. Incidences of an extra rib were higher in this and the low
dose group than in the control group. Due to the maternal toxicity, the authors of the study con-
cluded, that aterations of the nature or incidence of morphologic changes related to exposure were
not noted in rebbits. 2

An analogous study was performed with rats. They were treated on days 1 through 19 of gedation,
and foetuses were examined on the 21% day. One animal in the high-dose group died, but there were
no other signs of maternal toxicity. There was nether foetal toxicity nor teratogenicity. A satellite
group was additionally treated 21 days prior to conception. In this group a dlightly reduced
percentage of sperm-positive rats were pregnant athough no dear dose relationship was seen. 2

Rat: NOAEC maternd = 3,000 mg/m? NOAEC foetd = 3,000 mg/m?

Conclusion
1,2-Epoxybutane does rot show a foetotoxicity or teratogenicity potential in rats, whereas a study in
rabbits isinconcusive because of ahigh mortdity rate in high-dose dams.

3.2.8 Carcinogenicity

50 Rats per dose and gender inhaled 600 or 1,200mg/m?® of 1,2epoxybutane for two years
(6 hours/day, 5 days/week). Necropsy and histologic examination was performed on al animals, the
following tissues were examined: adrena glands, brain, clitora or preputia gland, colon,
esophagus, gross lesions and tissue masses, heart, kidneys, lungs and mainstem bronchi, mammary
gland, mandibular lymph nodes, nasal cavity and nasal turbinates, pancreas, parathyroids, pituitary
gland, prostate/testes/epididymis or ovaries/uterus, rectum, regional lymph nodes, salivary glands,
skin, small intestine, spleen, sternebrae including marrow, stomach, thymus, thyroid gland, trachea,
tracheabronchia Imyph nodes, and urinary bladder.

30, 18, and 23 of the males and 32, 21 and 22 of the females survived until the ter mination of the
study in the control, low-dose and high-dose groups, respectively. Papillary adenomas of the nasal
cavity were found in 7 males and 2 females of the high-dose group. No such tumours occurred in
controls or in the low-dose group. Alveolar and bronchiolar carcinomas were found in one female
of the control group, one male of the low-dose group and 4 males of the high dose group. The
incidence of alveolar and bronchiolar adenomas and carcinomas in the males of the high-dose group
was significantly increased compared to cantrols. There were treatment-related, non-neoplastic
changes in the nose (inflammation, epithelia hyperplasia and squamous metaplasia of the nasal

epithelium and atrophy of the olfactory epithelium) of males and females in the low and high-dose
group. The authors conclude: "Under the conditions of this 2-year inhalation study, there was clear
evidence of carcinogenic activity of 1,2-epoxybutane for male F344/N rats and equivocal evidence
of carcinogenic activity for female F344/N rats." %

An analogous study was performed in which mice were exposed to 150 or 300mg/m? of 1,2-epoxy-
butane (Necropsy and histological examinations were the same as for rats; the gallbladder was
additionally examined). 41, 45 and 33 males and 29, 25 and 9 females survived until the termination
of the study in the control, low -dose and high-dose groups, respectively. After week 69, the survival
of female animals of the high dose group was significantly lower than the surviva of the female
animals of the control group. The decreased survival was associated with suppurative inflammation
of ovary and uterus, Klebsiella oxytoca was isolated from the ovarian/uterine lesions. A single
sguamous-cell papilloma was found in the nasal cavity of a male of the high-dose group. This
finding was not statistically significant and could not clearly be related to the exposure. There were
treatment -related, non-neoplastic nasal changes at both dose levels (inflammation, emphysema,

erosion, regeneration, hyperplasia and sqguamous metaplasia of the nasal epithelium and atrophy of
the olfactory epithelium) and inflammation and hyperplasia of the nasolacrimal duct. The authors
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conclude: 'Under the conditions of this 2year inhalation study, there was no evidence of car-
Ci nogenic1:4activity of 1,2-epoxybutane for male or female B6C3F1 mice exposed at 150 or 300
mg/ms " 2=

In summary, the inhalation of 1,200mg/m? 1,2-epoxybutane caused a significant increase of benign
neoplasms of the nasal cavity and of benign and malignant negolasms of the lungs of male rats, but
600 mg/m3 caused no tumours. In female rats two tumours of the nasal cavity were seen at this dose
level. No treatment related tumours were found in male and female mice by inhaation of 150 and
300 mg/m2. However, the mortality of females was increased in this study due to an infection and
thisraises difficulties in the interpretation of the result.

In an 18 months gavage study with mice (1800 and 2400 mg/kg body mass for males and females,
respectively) merdly squamous cdll carcinoma of the forestomachs of male mice were observed .

In vitro-cell transformation assays with various rodent embryo cells gave positive as well as
negative results >

There is clear evidence for 1,2epoxybutane being a locally acting carcinogen in male rafs,
equivocal evidence for a carcinogenic activity in female rats and no evidence in male or female
mice under the conditions of these tedts.

Conclusion

1,2-Epoxybutane showed carcinogenic activity in male rats only at 1200 mg/m3. Regarding the
overal database on genotoxicity and structura relationship to epoxyethane and -propane, 1,2-
epoxybutane seems to be a genotoxic compound, showing a carcinogenic activity at the site of
application only at relatively high concentrations. There are no mechanistic studies available.
However, irritating properties of the compound may cause cell proliferation and contribute, thereby,
to tumour generation.

3.2.9 Toxicokinetics

Rabbits and rats were given 137 and 180 mg/kg b.m. respectively by stomach intubation. The major
sulphur-containing metabolite in the urine was (2- hydroxybutyl)mercapturic acid. Butylmercapturic
acid could not be detected. Urine was collected and assayed every 24 hours until no metabolites
were detected. The excretion of (2-hydroxybutyl)mercapturic acid in the urine was 4% (rabbits) and
11% (rats) of the administered 1,2-epoxybutane, respectively. 2

1,2-Epoxybutane is extensively metabolised and rapidly eliminated in F344 male rats following
either inhalation or gavage. It appears that physical and biological processes involved in absorption,
metabolism and elimination of 1,2-epoxybutane are essentially linear throughout the exposure range
(300 to 6000 mg/nt). Conjugation with glutathione is an important detoxification mechanism and is
less likely overwhelmed by exposure with 1,2-epoxybutane than exposure to epoxyethane or
epoxglbpropane. The results suggest, that 1,2epoxybutane would not seriously deplete glutathione in
rats. <
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4. Hazards to the Environment

The following acute toxicity tests with aguatic organisms are available:

Leuciscus idus: L Cso (96 h) = 100 - 215 mg/I &

Daphnia magna: ECso (48h) = 69.8 mg/l 2

Scenedesmus subspicatus: ECso (72 h) > 500 mg/l; ECy (72 h)= 130 mg/l 12
Pseudomonas putida: ECso (17 h) = 4,840 mg/l L.

All values are related to nomina concentrations. As the studies were performed in open systems,
the validity of the ecotoxicity tests is questionable. Due to the volatility of the substance the effect
values based on measured concertrations may be significantly lower. For that reason a comparison
of the effect values found in the above mentioned ecotoxicity studies with effect values predicted by
QSAR estimations is performed. According to the ECOSAR calculation for epoxides a 48h-L Csy of
32 mg/l for daphnids and of 20 mg/l for fish can be calculated. These calculated values show that
the ecotoxicity tests performed in open systems indeed underestimate the toxicity of 1,2-
epoxybutane, however, not by orders of magnitude. Based on the measured and predicted effect
data, 1,2-epoxybutane can be classfied as moderatdy toxic.

To consider the lower effect values calculated by QSAR, it is proposed to base the PNECagua on
the lowest predicted effect value (20 mg/l for fish). As only acute tests are available an assessment
factor of 1000 is proposed according to the TGD. With this a PNECaqua of 20 pg/l can be derived.

No data are available on terrestrial organisms.
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5. CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

In the European Union only one producer of 1,2-epoxybutane is known. The praduction volume of
this chemical in BASF Aktiengesellschaft Ludwigshafen was 5,000-10,000t in 1999. The total
production volume is used at the production site as an intermediate (non-disperse use) for synthesis
in closed systems of fuel additives, norrionic surfactants, defoamers and various other products.
Monitoring data showed no emission into the air during production and processing. There is no
infor mation on emission of 1,2-epoxybutane into the hydrosphere. The Swedish product register
(1999) includes products that contain 1,2-epoxybutane, however, no further information is
available. In the USA the substance is used as stabilizer in hydrocarbon solvents. Emissions into the
environment during formulation and use of hydrocarbon solvents that contain 1,2-epoxybutane as
stabilizer aswdl asduring use of other products that contain the substance cannot be excluded.

The distribution modelling using Mackay, Level | indicates air to be the main target compartment
for 1,2epoxybutane. The substance has no considerable potential for bio- and geoaccumulation (log
Pow = 0.68, measured). It is classified as readily biodegradable, failing the 10d-window criterion. In
sewage treatment plants the substance will be eliminated by stripping and biodegradation.
Hydrolyss and photodegradation are dowly under environmenta conditions,

Thefollowing agquetic effects concentrations are avallable:

Leuciscus idus LCso (96 h)= 100 — 215 mg/l; Daphnia magna: ECso (48 h) = 69.8mgl/l;
Scenedesmus subspicatus EC s, (72 h) > 500 mg/l; Pseudomonas putida: ECs (17 h) = 4,840 mg/l.
All values are related to nomina concentrations. Due to the volatility of the substance the red
effect values may be lower. QSAR estimations give effect values of 20 mg/l for fish and 32 mg/l for
daphnia and show that the effect values are indeed lower than those found in the tests but not by
orders of magnitude. Based on the measured and predicted effect data the substance can be

classified as moderately toxic. A PNEC of 20 pg/l can be derived based on the predicted effect
vaue for fish using an assessment factor of 1000.

No data are available on terrestrid organisms.

1,2-Epoxybutane caused acute toxic effects in mammals. LDso rat (ord) 900 mg/kg body mass,
LCs rat (inhalative, 4h) > 6,300 < 20,000mg/m®, LDsy rabbit (derma) 1,757 (1,255 -
2,546) mg/kg body mass.

It was irritating to the eyes. Irritating effects to the skin were severe (corrosion) if evaporation was
minimised due to aclusive application, but there was no effect by semi-occlusive application.. 1,2-
Epoxybutane was not sersitising in a guinea pig maximisation test. In 90-day inhalation studies
with rats and mice 1,2epoxybutane mainly caused nasal lesions (NOAEC 600 ard 150 mg/m®,
respectively). Systemic effects occurred at higher concentrations (rat 2400 mg/m?>: lower final mean
body weight; mice 2400 mg/m® rend tubular necrosis).

1,2-Epoxybutane was genotoxic in vitro. However, it caused neither chromosomal aberrations in
bone marrow nor dominant-lethal mutations in germ cells of rats. This may indicate that the
chemical does not reach these organs in sufficient concentrations (spontaneous reactions with
cellular nucleghiles and enzymatic detoxification, e.g. by glutathiontransferases have been
described).

There is clear evidence for 1,2epoxybutane being a locally acting carcinogen in male rats
(inhalation of 600 mg/nT caused no tumours and 1,200 mg/nT caused negplasms of the nasal cavity
and the lung of male rats) and there is equivocal evidence for a carcinogenic activity in female rats.
There was no evidence for carcinogenic adtivity in male or female mice. However, the mortality of
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females was increased in this study due to an infection and this raises difficulties in the
interpretation of the result. Regarding the overal database on genotoxicity and structura
relationship to epoxyethane and -propane, epoxybutane seems to be a genotoxic compound,
showing a carcinogenic activity at the site of application only at high concentrations. However,
irritating properties of the compound may cause cell proliferation and contribute thereby to
tumorinduction..

There are no specific studies on toxicity to reproduction. However, the subchronic and chronic stud-
ies with rat and mice did not reveal adverse effects on the reproductive organs. Additionaly, the
lack of an effect from pre-gestational exposure in the developmental toxicity study and a negative
dominant-lethal test may indicate that 1,2-epoxybutane does not reach male and female germ cells
in effective concentrations.

No developmental toxicity or teratogenicity was detected in rats and rabbits after inhalation of up to
3,000 mg/m?® throughout gestation. (rat; no maternal or foetal toxicity up to 3,000 mg/m®, rabbit:
NOAEC materna = 750 mg/n?, no foetdl toxidity up to 3000 mg/nT).

5.2 Recommendations

If the substance is used in closed systems no further work is recommended. For other uses thereis a
need for exposure assessment.
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1.2-EPOXYBUTANE

1. General Information

Date: 23 MAR 2001
ID: 106-88-7

1.0.1 OECD and Company | nformation

Type:
Name:
Part ner:

Street:
Town:
Country:
Phone:
Tel ef ax:

Sour ce:
01- DEC- 1999

Type:
Name:
Part ner:

Town:
Country:
Phone:

Sour ce:
30- NOV- 1999

1.0.2 Location of

| ead organisation

BASF AG

Product Safety Dat e: 30-NOV- 1999
Regul ati ons, Toxi col ogy,

and Ecol ogy

c/o Dr. Hubert Lendle
Carl - Bosch-Str

67056 Ludwi gshafen
Ger many

+49 0621 60 44712

+49 0621 60 44711

BASF AG Ludwi gshafen

cooperating company

The Dow Chem cal Company
Gl obal Product and Dat e: 30-NOV- 1999
Operations Leader
Contract Manufactoring
Services, Liquid
Separations & Polyglycols
c/ o Susan Hearn, MPH

M dl and, M chigan 48674
United States

(517) 636-9192

BASF AG Ludwi gshafen

Production Site

1.0.3 ldentity of

Reci pi ents

1.1 Gener al

Substance type
Physi cal status:

Purity:
Sour ce:
07-DEC- 1999

Substance I nformation

organi c

liquid

= 99.9 % ww

BASF AG Ludwi gshafen

1.1.0 Details on Tenpl ate

1.1.1 Spectra

1.2 Synonyns

.al pha. -Butyl ene oxide

Sour ce:
02- DEC- 1992

1, 2- Butene oxi de

Source:
02-DEC- 1992

BASF AG Ludwi gshafen

BASF AG Ludwi gshafen

22
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1.2-EPOXYBUTANE

1. General Information

Date: 23 MAR 2001
ID: 106-88-7

1, 2- Butyl ene epoxide
Source: BASF
02- DEC- 1992

1, 2- Butyl ene oxi de
Sour ce: BASF

02- DEC- 1992

1, 2- Epoxybut ane
Source: BASF
02- DEC- 1992

1- But ene oxi de
Source: BASF
02-DEC- 1992

1- Butyl ene oxide
Source: BASF

02- DEC- 1992

2- Et hyl oxi rane
Sour ce: BASF
02- DEC- 1992

AG Ludwi gshafen

AG Ludwi gshafen

AG Ludwi gshafen

AG Ludwi gshafen

AG Ludwi gshafen

AG Ludwi gshaf en

But ane, 1, 2-epoxy- (8Cl)

Sour ce: BASF
02- DEC- 1992

Et hyl et hyl ene oxi de
Source: BASF

02- DEC- 1992

Et hyl oxi rane
Source: BASF
02- DEC- 1992

n- Butene 1, 2-oxi de
Sour ce: BASF
02- DEC- 1992

n- Butyl enoxid-1, 2
Sour ce: BASF
02- DEC- 1992

Oxirane, ethyl- (9Cl)

Sour ce: BASF
02- DEC- 1992

1.3 Impurities

1.4 Additives

AG Ludwi gshafen

AG Ludwi gshafen

AG Ludwi gshafen

AG Ludwi gshafen

AG Ludwi gshafen

AG Ludwi gshafen

UNEP PUBLICATIONS

23



OECD SIDS

1.2-EPOXYBUTANE

1. General Information

Date: 23 MAR 2001
ID: 106-88-7

1.5 Quantity

Quantity produced

Remar k:

Sour ce:
07-DEC- 1999

1.6.1 Labelling

Label I'i ng:
Symbol s:
R- Phr ases:

S- Phr ases:

Sour ce:
08- SEP- 2000

1.6.2 Classificat

5000 - 10000 tonnes in 1999

not imported in 1999 into European Union by BASF
Quantity refers to Germany

BASF AG Ludwi gshafen

provisionally by manufacturer/importer

F Xn

(11) Highly flammable

(20/21/22) Harmful by inhalation, in contact with skin
and if swall owed

(36/37/38) Irritating to eyes, respiratory system and
skin

(40) Possible risks of irreversible effects

(2) Keep out of reach of children

(3/9) Keep in a cool, well-ventilated place

(16) Keep away from sources of ignition - No snoking
(29) Do not empty into drains

(33) Take precauti onary measures agai nst
di schar ges

(36/37) Wear suitable protective clothing and gl oves
BASF AG Ludwi gshafen

static

Cl assification:
Cl ass of
R- Phr ases:
Sour ce:

08- SEP- 2000

Cl assification:
Cl ass of
R- Phr ases:

Sour ce:
08- SEP- 2000

Classification:

Cl ass of danger:

R- Phr ases:
Source:

08- SEP- 2000

Cl assification:
Cl ass of
R- Phr ases:

danger:

danger:

danger:

(29)
on
provi sionally by manufacturer/inporter
carcinogenic, category 3
(40) Possi ble risks of irreversible effects
BASF AG Ludwi gshafen
(29)

provi sionally by manufacturer/inporter
har nf ul

(20/21/22) Har mf ul
and if swall owed
BASF AG Ludwi gshafen

by inhalation, in contact with skin

(29)

provisionally by manufacturer/importer
hi ghly fl ammabl e

(11) Highly flammable

BASF AG Ludwi gshafen

(29)

provisionally by manufacturer/inmporter
irritating
(36/37/38)
skin

Irritating to eyes, respiratory system and

Source: BASF AG Ludwi gshafen
08- SEP- 2000 (29)
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Date: 23 MAR 2001
1. General Information ID: 106-88-7

1.7 Use Pattern

Type: i ndustri al

Cat egory: Chemi cal industry: used in synthesis
Source: BASF AG Ludwi gshafen

07- SEP- 1993

Type: use

Cat egory: I ntermedi at es

Source: BASF AG Ludwi gshafen

07- SEP- 1993

1.7.1 Technol ogy Producti on/ Use

1.8 Occupational Exposure Limt Values

1.9 Source of Exposure

1.10.1 Recommendati ons/ Precauti onary Measures

1.10.2 Emergency Measures

1.11 Packagi ng

1.12 Possib. of Rendering Subst. Harm ess

1.13 Statements Concerni ng Waste

1.14.1 Water Pollution

Cl assified by: ot her

Label |l ed by: ot her

Cl ass of danger: 1 (weakly water polluting)

Remar k: classified as Appendix 3 in Directive "Allgemeine

Verwal tungsvorschrift zum Wasser haushal t sgesetz Uber die
Ei nstufung wassergef dhrdender Stoffe in
Wasser gef dhrdungskl assen”.
Basis: R Phrases (R 20/21/22 and R 40)
Source: BASF AG Ludwi gshafen
26- SEP- 2000 (49)

1.14.2 Major Accident Hazards

1.14.3 Air Pollution

1.15 Additional Remarks
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Date: 23 MAR 2001
1. General Information ID: 106-88-7

1.16 Last Literature Search

1.17 Revi ews

1.18 Listings e.g. Chem cal |nventories
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Date: 23 MAR 2001
2. Physico-chemical Data ID: 106-88-7

2.1 Melting Point

Val ue: = -129.5 degree C

Met hod: ot her: measured

Met hod: modi fi ed ROSSI NI - W ECHERS- met hod, according
ASTM speci fication D 1015-55

Source: BASF AG Ludwi gshafen

Reliability: (2) wvalid with restrictions

Di screpancy between documented test parameters and
standard met hods, but scientifically acceptable
15- NOV- 1999 (26)

2.2 Boiling Point

Val ue: = 63.4 degree C at 1013 hPa

Met hod: ot her

Met hod: static (-10 to 59 °C), dynamic (63.2 to 153.6 °C, under
AR- at mospher e)

Remar k: cal cul ated data based on measured data

Source: BASF AG Ludwi gshafen

Reliability: (2) wvalid with restrictions

16- NOV- 1999 (23)

2.3 Density

Type: density

Val ue: = .83 g/cm3 at 20 degree C

Met hod: ot her: measured

Met hod: gl ass-pycnomet er

Source: BASF AG Ludwi gshafen

Test condition: measured range: -10.0 to 113 °C, average deviation:
0.05 %

Reliability: (2) valid with restrictions

15- NOV- 1999 (24)

2.3.1 Granul ometry

2.4 Vapour Pressure

Val ue: = 227 hPa at 24 degree C
Met hod: ot her (measured)
Met hod: static (-10 to 59 °C), dynamc (63.2 to 153.6 °C, under

Ar -at mosphere)
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Date: 23 MAR 2001
2. Physico-chemical Data ID: 106-88-7
Resul t: °C hPa
-10.0 40
0.0 70
24. 0 227
31.7 315
40. 3 444
50. 6 654
63. 2 1003
74.0 1412
86.1 2015
99.7 2949
121.0 5033
134. 4 6918
153. 6 1003
Source: BASF AG Ludwi gshafen
Test condition: measured range: -10.0 to 113 °C, average deviation:
0.05 %
Reliability: (2) valid with restrictions
26- SEP- 2000 (23)
Val ue:
Met hod: ot her (measured)
Resul t: °C hPa
3.3 82.4
12.8 133.7
23.2 215.3
34.6 349.6
46. 6 562. 6
63.4 1.013
Source: BASF AG Ludwi gshafen
Reliability: (2) valid with restrictions
26- SEP- 2000 (21)

2.5 Partition Coefficient

| og Pow:
Met hod:
Year :
Met hod:
Sour ce:
Test substance:
Reliability:
16- NOV- 1999

| og Pow:

Met hod:
Year :

Met hod:

Sour ce:
Reliability:
16- NOV- 1999

= .68 at 25 degree C
ot her (measured)

according to OECD 107

BASF AG Ludwi gshafen

purity: 99.9 % (measured with GC)
(2) valid with restrictions

(3)

= .416
ot her (cal cul at ed)

I ncrement met hod by REKKER with conputerprogramm of firm
ComuDrug Ltd.

BASF AG Ludwi gshafen

(2) valid with restrictions

(4)

28
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1.2-EPOXYBUTANE

Date: 23 MAR 2001

2. Physico-chemical Data ID: 106-88-7
2.6.1 Water Solubility
Val ue: = 6.32 vol % at 60.3 degree C
Met hod: ot her: measured
Met hod: Solubility in boiling condition at 1013 hPa
Source: BASF AG Ludwi gshafen
Reliability: (2) valid with restrictions
04- SEP- 2000 (22)
Val ue: = 59 g/l at 20 degree C
pH: ca. 7 at 50 g/l and 20 degree C
Source: BASF AG Ludwi gshafen
Reliability: (4) not assignable
Manuf acturer / producer data without proof
09- AUG- 2000 (18)
2.6.2 Surface Tension
Test type: Ri ng met hod
Val ue: = 23.5 mMN/m at 25 degree C
Met hod: ot her: measured
Source: BASF AG Ludwi gshafen
Test substance: purity: 99.9 %
Reliability: (2) valid with restrictions
16- NOV- 1999 (25)
2.7 Flash Point
Val ue: = -25.5 degree C
Type:
Met hod: other: DIN 51755
Year :
Source: BASF AG Ludwi gshafen
Reliability: (2) valid with restrictions
Manuf acturer / producer data without proof
04- SEP- 2000 (20)
Val ue: = -15 degree C
Type:
Met hod:
Year :
Source: BASF AG Ludwi gshafen
Reliability: (4) not assignable
09- MAR- 2000 (43)
2.8 Auto Flammability
Val ue: = 370 degree C
Met hod: other: DIN 51794
Remar k: Aut oignition tenperature
Source: BASF AG Ludwi gshafen
Reliability: (2) valid with restrictions
Manufacturer / producer data without proof
04- SEP- 2000 (20)
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Date: 23 MAR 2001
2. Physico-chemical Data ID: 106-88-7

2.9 Flammability

Resul t:
Source:
Reliability:

07-DEC- 1999

hi ghly flammabl e
BASF AG Ludwi gshafen
(4) not assignable
Manufacturer / producer data without proof
(19)

2.10 Expl osive Properties

2.11 Oxidizing Properties

2.12 Additiona

Remar ks

Remar k:

Sour ce:
Reliability:

04- SEP- 2000

Explosion limts: 3.9 - 20.6 Vol.%
Expl osi on hazard: Vapours may form explosive m xture
with air.
Conditions to avoid:
Protect against moisture
Substances to avoid:
acids, alkalies, organometal salts, powerful oxidizing
agent
Hazardous decomposition products:
None provi ded product is correctly processed.
BASF AG Ludwi gshafen
(2) wvalid with restrictions
Manufacturer / producer data without proof
(19)
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OECD SIDS 1.2-EPOXYBUTANE

Date: 23 MAR 2001
3. Environmental Fate and Pathways ID: 106-88-7

3.1.1 Photodegradation

Type: air
I NDI RECT PHOTOLYSI S
Sensitizer: OH
Conc. of sens.: 500000 mol ecul e/cm3
Rat e constant: = .0000000000021 cm3/ (nol ecule * sec)
Degr adati on: = 50 % after 7.6 day
Met hod:
Year : GLP:
Test substance:
Source: BASF AG Ludwi gshafen
Test condition: 25 deg C
Reliability: (2) valid with restrictions
11- NOV- 1999 (2)
Type: air
| NDI RECT PHOTOLYSI S
Sensitizer: OH
Conc. of sens.: 500000 mol ecul e/cm3
Rat e const ant: = .0000000000023988 cm3/ (mol ecul e * sec)
Met hod:
Year : 1984 GLP:
Test substance:
Remar k: mean tropospheric lifetime of approx. 7 d was cal cul ated
based on the equation t1/2 = In 2/ (KOH*OH)
Source: BASF AG Ludwi gshafen
Reliability: (2) valid with restrictions
17- NOV- 1999 (35)

3.1.2 Stability in Water

Type: abiotic
t1l/2 pH7: = 156 hour(s)
Met hod: ot her: hydrolysis
Year: 1985 GLP: no data
Test substance:
Remar k: The half-life of 1.2-epoxybutane was determ ned after

i ncubation at 37°C for various periods of time in 1
mmol /1 Tris-
HCl buffer (pH 7.4).

Source: BASF AG Ludwi gshafen

Reliability: (2) valid with restrictions

26- SEP- 2000 (33)

Type: abiotic

t1/ 2 pH7: = 310 hour(s) at 25 degree C

Met hod: ot her: Estimation

Year : GLP:

Test substance:

Remar k: Val ue based upon measured hydrolysis rates for propyl ene
oxi de.

Source: BASF AG Ludwi gshafen

Reliability: (4) not assignable
Handbook

26- SEP- 2000 (36)
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OECD SIDS 1.2-EPOXYBUTANE

Date: 23 MAR 2001
3. Environmental Fate and Pathways ID: 106-88-7

3.1.3 Stability in Soi

Type: Radi ol abel
Concentration
Cation exch.

capac.
M crobi al
bi omass:
Met hod: ot her
Year : GLP:
Test substance:
Met hod: Estimati on: PCKOCWN, V 1.63
Resul t: l og Koc = 0.6523, Koc = 4.491
Source: BASF AG Ludwi gshafen
Reliability: (1) wvalid without restriction
17- NOV- 1999 (5)
Type: Radi ol abel

Concentration:
Cation exch.

capac.
M cr obi al

bi omass:
Met hod: ot her

Year : GLP:
Test substance:
Met hod: based upon estimated aqueous hydrolysis half-lifes
Resul t: The half-lifes in soil: 168 h - 310 h (7.0 d - 12.0 d)
Sour ce: BASF AG Ludwi gshafen
Reliability: (4) not assignable

Handbook

26- SEP- 2000 (36)

3.2 Monitoring Data (Environment)

3.3.1 Transport between Environmental Compartments

3.3.2 Distribution

Medi a: air - biota - sediment(s) - soil - water
Met hod: Cal cul ati on accordi ng Mackay, Level |
Year :
Remar k: H=22.977 Pa nm* mol e-1 (20°C)
Resul t: air: 88.98 % water: 11.01 %
Source: BASF AG Ludwi gshafen
Reliability: (1) valid without restriction
26- SEP- 2000 (5)
Medi a:
Met hod: ot her (calcul ation)
Year:
Remar k: H= 7.6*10"-4 (25 deg C) = 76 Pa m® mol e-1
Source: BASF AG Ludwi gshafen
Reliability: (4) not assignable
04- SEP- 2000 (30)
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OECD SIDS

1.2-EPOXYBUTANE

3. Environmental Fate and Pathways

Date: 23 MAR 2001
ID: 106-88-7

3.4 Mode of Degradation in Actual Use

3.5 Biodegradation

Type:

I nocul um
Concentration:
Degr adati on:
Test subst ance:

Met hod:
Year :

Test substance:

Met hod:

Remar k:

Resul t:

Sour ce:

Reliability:
17- MAR- 2000

Type:

I nocul um
Concentration:
Degr adati on:
Test subst ance:

Met hod:

Year :

Test substance:

Remar k:
Resul t:
Sour ce:

Test condition:

Reliability:
17- MAR- 2000

aerobic

activated sludge, domestic

28 mg/1 related to DOC (Dissolved Organic Carbon)
= 90 % after 28 day

3 day =0 %
7 day = 17 %
10 day =20 %
14 day = 34 %
21 day = 86 %
ot her

GLP: yes
as prescribed by 1.1 - 1.4
The method is a modification of the DOC-Di e Away Test
(OECD 301 A). Instead of an open Erlennmeyer flask, the
assay was performed in a 1 litre Pyrex bottle |ocked
with a screw cap.
The vessel was equi pped with baffl es. The bottles
contained 500 m inoculated m neral salt solution to
with neat butyl ene oxide was added directly. The bottles
wer e shaken during the test.
1, 2-epoxybut ane was tested in concentrations well bel ow
its water solubility (59 g/l at 20°C). Although the
substance is volatile it remaind in the water phase
under this test conditions (proven by abiotic control).
The test substance reached the pass |level (70%
DOC-el i mi nation), but failed the 10 day-wi ndow.
Therefore the test substance is concluded to be
bi odegradabl e
BASF AG Ludwi gshaf en

(1) valid without restriction
(34)

aer obic

ot her bacteria

400 mg/|l related to DOC
= 100 % after 6 day

(Di ssol ved Organic Carbon)

1 day ca. 90 %
2 day ca. 95 %
3 day ca. 100 %

OECD Gui de-line 302 B "lnherent biodegradability:
Modi fi ed Zahn- Well ens Test"
GLP:
as prescribed by 1.1 - 1.4
El i m nation by stripping
BOD5 = 5 ng/g
BASF AG Ludwi gshafen
Inoculum effluent from | aboratory wastewater plants
trating munici pal sewage
(2) wvalid with restrictions

(8)
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OECD SIDS

1.2-EPOXYBUTANE

3. Environmental Fate and Pathways

Date: 23 MAR 2001
ID: 106-88-7

Type:

I nocul um
Concentration:
Degradati on:
Met hod:

Year :

Test substance:

Met hod:
Remar k:
Resul t:
Sour ce:

Test condition:

| abor atory

Reliability:
17- MAR- 2000

Type:
I nocul um
Concentration:
Degradati on:
Resul t:
Met hod:

Year :

Test substance:

Met hod:

Resul t:

Sour ce:

Test condition:

Reliability:
07- SEP- 2000

3.6 BOD5, COD or

aer obi c

ot her bacteria

2 mgl/l

= 17 % after 29 day
OECD Gui de-line 301 D
Bottle Test"

"Ready Bi odegradability: Closed

GLP: no
as prescribed by 1.1 - 1.4
EEC Directive 79-831 Annex V Part C, Closed Bottle Test
poorly bi odegradabl e
COD 1962 ng/l, BOD5 = 0.1 mg/l
BASF AG Ludwi gshafen
Il nokulum effluent of domestic waste water from

pl ant, test duration 29 days
(2) wvalid with restrictions
(11)

aer obi c
activated sludge, domestic
4 mg/l related to Test substance
80 - 90 % after 28 day
readily biodegradabl e
ot her: CO2- Headspace Test
GLP:
as prescribed by 1.1 - 1.4
The test is an aquatic batch test method to determ ne
the aerobic biodegradability of a test substance in
cl osed bottles. The biodegradation of a substance is
determ ned by the analysis of the carbon dioxide (CO2)
evol ution.
Bi odegradati on: DTIC after 28 days 80 - 90 %
El'i m nati on: DDOC after 20 days = 90 - 100 %
BASF AG Ludwi gshafen
test concentration: 34 mg/l
(1) wvalid without restriction

(6)

BOD5/ COD Rati o

3.7 Bioaccumul ati on

3.8 Additional

Remar ks
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OECD SIDS 1.2-EPOXYBUTANE

Date: 23 MAR 2001
4. Ecotoxicity ID: 106-88-7

AQUATI C ORGANI SMS

4.1 Acute/Prolonged Toxicity to Fish

Type: static
Speci es: Leuci scus idus (Fish, fresh water)
Exposure period: 96 hour (s)
Uni t : mg/ | Anal ytical monitoring: no
NOEC: 46
LCO: 46
LC50: 100 - 215
LC100: 215
Met hod: ot her
Year : GLP:
Test substance: other TS: n-Butylen-1,2-oxid, purity >99%
Met hod: The met hod used closely followed the guideline of DIN 38

412 "Testverfahren mt Wasserorgani smen (Gruppe L).
Al l gemei ne Hi nwei se zur Planung, Durchfuehrung und
Auswertung Bi ol ogi scher Testverfahren (L1)" und
"Besti mmung der W rkung von Wasserinhal tstoffen aud
Fische - Fischtest (L15)", June 1982

Remar k: nom nal concentrations

Sour ce: BASF AG Ludwi gshafen

Test condition: dose groups O, 46, 100, 215, 464, 1000 ng/1, 10
Fi shes per group

Reliability: (2) valid with restrictions

19- MAR- 2001 (14)

4.2 Acute Toxicity to Aquatic Invertebrates

Type:
Speci es: Daphni a magna (Crustacea)
Exposure period: 24 hour (s)
Uni t: mg/ | Anal ytical monitoring:
ECO: = 62.5
EC50: = 159.7
EC100: = 250
Met hod: Directive 84/449/EEC, C.2 "Acute toxicity for Daphnia"
Year : GLP: no
Test substance: as prescribed by 1.1 - 1.4
Met hod: according to OECD 202
Resul t: ECO, EC50 and EC100 - values are given in nom na
concentration,
endpoint = swimm ng ability,
VB 95% (24h) = 142.87 - 178.42
Source: BASF AG Ludwi gshafen
Test condition: pH-value: 7.7 - 8.3, water total hardness: 2.80 mmol /I

al kanility up to pH 4.3: 0,80 + 0.10 mmol /1,
conductivity:

550 - 650 uS/ cm

Ca:Mg = 4:1,

Na: K = 10:1

illumnation: artificial light, type warm

whi t e, day: ni ght =16:8 hours, light intensity 5 pg at a
wave | enght of 400 -750 nm
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OECD SIDS

1.2-EPOXYBUTANE

4. Ecotoxicity

Date: 23 MAR 2001
ID: 106-88-7

Reliability:
19- MAR- 2001

Type:
Speci es:
Exposure period
Unit:
ECO:
EC50:
EC100:
Met hod:
Year :
Test substance:
Met hod:
Resul t:

Sour ce:
Test condition:

Reliability:
19- MAR- 2001

test temperature: 292.0 - 294.9 K

test volume: 10 m, volume/animals: 2 m , number of
ani mal s/vessel: 5, total nunber of

ani mal s/ concentration: 20,

age of animals: 2-24 hours,

visually after 0, 3,6, 24 an 48 h,

concentration range: 7.81 - 500 mg/|

(2) valid with restrictions

(7)
Daphni a magna (Crustacea)
48 hour (s)
mg/ | Anal ytical monitoring:
= 31.3
= 69.8
= 125
Directive 84/ 449/ EEC, C.2 "Acute toxicity for Daphnia”

GLP: no
as prescribed by 1.1 - 1.4
according to OECD 202
ECO, EC50 and EC100 - values are given in nom nal
concentration,
endpoint = swimm ng ability,
VB 95% (48h) = 48.95 - 90.67
BASF AG Ludwi gshafen
pH-value: 7.7 - 8.3, water total hardness: 2.80 mml/I,
al kanility up to pH 4.3: 0,80 + 0.10 nmol /I,
conductivity:
550 - 650 uS/cm
Ca:Mg = 4:1,
Na: K = 10:1
illum nation: artificial light, type warm
whi t e, day: ni ght =16:8 hours, light intensity 5 pgE at a
wave | enght of 400 - 750 nm
test temperature: 292.0 - 294.9 K
test volume: 10 m, volume/animals: 2 m, nunber of
ani mal s/vessel: 5, total number of
ani mal s/ concentration: 20,
age of animals: 2-24 hours,
visually after 0, 3, 6, 24 an 48 h,
concentration range: 7.81 - 500 ng/l
(2) wvalid with restrictions

(7)

4.3 Toxicity to Aquatic Plants e.g. Al gae

Speci es:
Endpoi nt :
Exposure period
Uni t:

EC50:

EC20

Met hod:

Year :
Test substance:
Met hod:

Scenedesmus subspicatus (Al gae)

72 hour (s)

mg/ | Anal ytical monitoring:

> 500

= 130

other: DIN 38412, part 9, Determ nation of inhibitory

Ef fect on the cell multiplication
GLP:

according to OECD 201
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OECD SIDS

1.2-EPOXYBUTANE

4. Ecotoxicity

Date: 23 MAR 2001
ID: 106-88-7

Resul t:

Source:
Test condition:

Reliability:
16- MAR- 2001

4.4 Toxicity to M

EC90 (72h) >500 mg/l.
The EC - values are given in nom nal concentration
The EC values are calculated (linear regression
analysis) fromthe concentration-response rel ationshi p.
BASF AG Ludwi gshafen
The test strain of Scenedesmus subspicatus CHODAT SAG
86.81 is obtained of regular intervals from SAG.
Duration of the test: 72 hours,
test tenperature: 23 +/- 2°C
test vessel: reagent tubes, test volume: 100 m,
Il'lum nation: artificial |ight - permanent illum nation
l'ight intensity: 50 - 200 pE at a wave | enght of
400 - 70 nm
O2-content = 5.0 ng/l, test concentration: 3.91 - 500
mg/ 1, 8 test concentrations and control, 4 incul ated
parallels, 2 uninocul ated parallels, pH 8.0 - 9.6,
inoculum density: 10000 cells/m,
mesurements: 0, 24, 48 and 72 h,
parameter: prom chlorophyll an floorescence at 685 nm
as criterion for biomass (excitation with short |ight
i mpul se at 435 nm
(2) valid with restrictions

(10)

croorgani sns e.g. Bacteria

Type:

Speci es:
Exposure period
Uni t:

EC10:

EC50:

EC90

Met hod:

Year :

Test substance:
Resul t:

Sour ce:
Test condition:

Reliability:
04- SEP- 2000

4.5 Chronic Toxici

aquatic

Pseudomonas putida (Bacteria)

17 hour(s)

mg/ | Anal ytical monitoring:

2920

4840

7350

other: DIN 38412, part 8, Determ nation of the

inhibitory effect on the cell multiplication
GLP: no

as prescribed by 1.1 - 1.4

The test substance was tested in the concentration range
bet ween 1250 and 10000 mg/l (nom nal)

The results show the nom nal concentrations of the test
sanmpl e that causes after 17 hours an inhibition

BASF AG Ludwi gshafen

The test strain of Pseudompnas putida DSM 50026 used is
obtained in regular intervals from DSM

Duration of the test: 17 hours,

temperature during the test: 20 °C,

stem culture: 10 m, pre cultur: 100 m, test culture
10 m, parameter: optical density 436 nm 4 inocul ated
parallels, 1 inoculated parallel, 5 test concentrations
and control

(2) wvalid with restrictions

(9)

ty to Aquatic Organi snms

4.5.1 Chronic Tox

city to Fish

4.5.2 Chronic Toxicity to Aquatic |nvertebrates
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1.2-EPOXYBUTANE

4. Ecotoxicity

Date: 23 MAR 2001
ID: 106-88-7

TERRESTRI AL ORGANI SMS

4.6.1 Toxicity to Soil Dwelling Organisns

4.

6

.2 Toxicity to Terrestrial Plants

4.

6.

3 Toxicity to other Non-Mamm Terrestri al

Speci es

Bi ol ogi cal Effects Monitoring

Bi otransformati on and Kinetics

Addi ti onal Remarks

38

UNEP PUBLICATIONS



OECD SIDS 12-EPOXYBUTANE
Date: 23 MAR 2001
5. Toxicity ID: 106-88-7

5.1 Acute Toxicity

5.1.1 Acute Oral

Toxicity

Type:
Speci es:
Strain:
Sex:
Nunmber of
Ani mal s:
Vehicl e:
Val ue:
Met hod:
Year :

Test substance:

Resul t:
Sour ce:

Test condition:

Reliability:
05- SEP- 2000

Type:
Speci es:
Strain:
Sex:
Nunmber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test substance:

Resul t:

Sour ce:
Reliability:
05- SEP- 2000

LD50
rat

mal e/ femal e

5
CMC
ca. 900 mg/ kg bw
ot her: BASF- Test
GLP: no

symptoms: dyspnea, apathy, diarrhea
BASF AG Ludwi gshafen
5 animls per dose and gender (values were taken from
raw dat a)
(2) wvalid with restrictions
(17)

LD50
rat

no data

3
ot her: corn oil
500 - 1000 mg/ kg bw
ot her: range finding study
GLP: no
other TS: 1, 2-epoxybutane, purity 90-92% and 8-10%
cis-2,3-epoxybutane
500 mg/ kg b.m: slight |oss of body mass, 1/3 rats died
1000 mg/ kg b.m: 3/3 animals died within 2 hour
BASF AG Ludwi gshafen
(2) wvalid with restrictions
(46)

5.1.2 Acute Inhalation Toxicity

Type:
Speci es:
Strain:
Sex:
Nunmber of
Ani mal s:
Vehi cl e:

Exposure time:

Val ue:
Met hod:
Year :

Test substance:

Resul t:

LC50
rat

mal e/ femal e
10

4 hour (s)
> 6.3 ng/l
ot her: BASF-Test (see Test conditions)

GLP: no
other TS: 1, 2-epoxybutane, purity 99.9% produced by
BASF Aktiengesellschaft
Al'l animals survived and were killed at the end of the
experiment; nothing abnormal was di scovered in the
post mortem exam nati on
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OECD SIDS 12-EPOXYBUTANE

Date: 23 MAR 2001
5. Toxicity ID: 106-88-7
Source: BASF AG Ludwi gshafen

Test condition:

Reliability:
14- SEP- 2000

Type:
Speci es:
Strain:
Sex:
Nunmber of
Ani mal s:
Vehi cl e:
Exposure time:
Val ue:
Met hod:
Year :

Test substance:

Remar k:
Resul t:

Sour ce:

Test condition:

Reliability:
14- SEP- 2000

Type:
Speci es:
Strain:
Sex:
Nunmber of
Ani mal s:
Vehi cl e:
Exposure time:
Val ue:
Met hod:
Year :

Test substance:

Met hod:

Resul t:

Source:
Reliability:
26- SEP- 2000

10 ani mal s per dose and gender; Sprague-Dawl ey rats,
SPF, 185 + 15 g bw dynami c inhalation test with
anal ytical monitoring

post exposure observation period: 14 days

(2) wvalid with restrictions

(12)

LC50
rat

mal e/ femal e

10
ot her: no
4 hour (s)

398 - 6550 ppm
other: range finding study of the NTP-Program
GLP: no data

other TS: 1, 2-epoxybutane, purity > 99%
398 to 6550 ppm = 1,300 to 20,000 mg/ m3
Mortality: all rats exposed at 6550 ppm di ed, no other
deat hs occured; clinical signs: ocular discharge and
dyspnea at 2050 ppm and higher; eye irritations at 1400
ppm and higher
BASF AG Ludwi gshafen
5 animals per dose and gender
Doses tested: 398, 721, 1420, 2050, 6550 ppm
Post exposition observation period: 14 days
(2) wvalid with restrictions

(40)

other: |IRT (inhalation risk test)
rat

no data

ot her: no

other: IRT

GLP: no
other TS: n-Butyleneoxide-1,2, obtained from BASF
Akti engesell schaft
I RT: Inhalation Risk Test (results depend on toxicity
and volatility of the test substance)
The exposition of 12 rats to an atmosphere saturated
with 1.2-epoxybutan at 20 degree C for 3 m nutes caused
death of 2 animals. 10 m nutes exposition of 6 rats
caused death of all animls.
Irritation of nucosa was observed.
BASF AG Ludwi gshafen
(2) valid with restrictions

(27)
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OECD SIDS 12-EPOXYBUTANE
Date: 23 MAR 2001

5. Toxicity ID: 106-88-7

5.1.3 Acute Dermal Toxicity

Type: LD50

Speci es: rabbit

Strain:

Sex: mal e

Nunmber of
Ani mal s: 4

Vehi cl e:

Val ue: 1255 - 2546 mg/ kg bw

Met hod: other: Snyth et al., 1962, Am Ind Hyg Assoc J, 23, 95)
Year : 1962 GLP:

Test substance:

Source:

Test condition:

Reliability:
05- SEP- 2000

ot her TS: 1, 2-epoxybutane, no further data
BASF AG Ludwi gshafen
contact: 24 hours, occlusive; observation 14 days
New Zeal and rabbits
(2) wvalid with restrictions
(42)

5.1.4 Acute Toxicity, other Routes

5.2 Corrosiveness and Irritation

5.2.1 Skin Irritation

Speci es:
Concentration:

Exposure:
Exposure Ti me:
Number of

Ani mal s:
PDI | :
Resul t:

EC cl assi ficat.

Met hod:
Year :

Test substance:

Sour ce:

Test condition:

Reliability:
19- MAR- 2001

Speci es:
Concentration:

Exposure:
Exposure Ti me:
Number of

Ani mal s:
PDI I :
Resul t:

EC cl assificat.:

Met hod:
Year:

rabbit
undi | ut ed

Semi occl usive
4 hour (s)

2
0
not irritating

ot her: BASF- Test
GLP: no
other TS: 1, 2-epoxybutane, purity 99.9% produced by

BASF Akti engesell schaft
BASF AG Ludwi gshafen
0.5 m were applicated, application area was 2.5 x. 2.5

cmfemal e animals scored 15 m nutes, 24, 48 hours and 8
days after removing the tape
(2) valid with restrictions

(13)

rabbit
undi | ut ed

Occl usive
1 hour(s)

4
corrosive

ot her: BASF-test
GLP: no
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OECD SIDS 12-EPOXYBUTANE
Date: 23 MAR 2001
5. Toxicity ID: 106-88-7

Test substance:

Met hod:

Resul t:

Sour ce:

Test condition:
Reliability:
19- MAR- 2001

5.2.2 Eye Irritati

other TS: 1, 2-epoxybutane, obtained from BASF

Akti engesel |l schaft

Cotton-tissues (2 x 2 cm was soaked with the test
Substance (0.5 m ) and placed on the shaved, intact
dorsal skin of four rabbits. The tissues were covered
with rubberised patches.

Af ter one hour the the bandages were removed, the skin
was rinsed with a mld tenside solution and carefully
dri ed.

Scoring was i mmedi ately after the removal of the
bandages and 1, 2, 8 days later. At the end of the test,
skin effects were checked by section and macroscopic
exam nation

2/ 4 animals had full
days post application
BASF AG Ludwi gshafen
1 male and 3 femal es
(2) valid with restrictions

t hickness necrosis of the skin, 8

Speci es:
Concentration:
Dose:
Exposure Ti me:
Comment :
Nunmber of

Ani mal s:
Resul t:

EC cl assificat.:

Met hod:
Year :
Test substance:

Resul t:
Sour ce:
Test condition:

Reliability:
19- MAR- 2001

5.3 Sensitization

Type:
Speci es:

(28)
on
rabbit
undi | ut ed
.05 m

not rinsed

2
irritating
ot her: BASF- Test

GLP: no
other TS: 1, 2-epoxybutane, purity 99.9%
BASF Aktiengesell schaft
after 1 hour: mld redding and edema; after 24 hours:
m | d redding, edema and cl oudi ng; conmpetely recovered
after 8 days
BASF AG Ludwi gshafen
one mal e and one female (values were taken fromraw
dat a)
(2) wvalid with restrictions

produced by

(16)

Gui nea pig maxi m zation test
gui nea pig

Concentration: | nducti on undi luted semi occlusive
Chal | enge undi luted open epicutaneous
Nunmber of
Ani mal s: 10
Vehi cl e: other: undiluted testsubstance
Resul t: not sensitizing
Classification:
Met hod: ot her: Maguire, 1973, J Soc Cosmet Chem 24, 151
Year : GLP:
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OECD SIDS 12-EPOXYBUTANE
Date: 23 MAR 2001

5. Toxicity ID: 106-88-7

Test substance: other TS: 1, 2-butylene oxide, obtained from |Inorganic
Chemi cal s Laboratory M dl and, M chi gan, USA

Resul t: 9/10 animals responded to the positive control, whereas
0/ 10 animals treated with the undiluted test materi al
reveal ed no signs of sensitsation

Source: BASF AG Ludwi gshafen

Test condition: mal e Hartl ey al bino guinea pigs

Reliability:
19- MAR- 2001

5.4 Repeated Dose

positive control was an epoxy resin (DER 331)
Two- weeks rest between induction and chall enge,
no further details were given in the report

(2) valid with restrictions

Speci es:
Strain:
Rout e of adm n.:
Exposure period
Frequency of
treat ment:
Post. obs.
peri od:
Doses:

Contr ol
NOAEL:
LOAEL:
Met hod:
Year :
Test substance:

Group:

Remar k:

Resul t:

Sour ce:
Test condition:

(32) (48)
Toxicity
rat Sex: male/femal e
Fi scher 344
i nhal ati on
90 days

6 hours/day, 5 days/week, 65 exposures in tota

0, 50, 100, 200, 400 and 800 ppm (0.15; 0.30; 0.60;
1.18; 2.39 mg/l)
yes, concurrent vehicle
= 400 ppm
= 800 ppm
other: NTP Program
GLP:
ot her TS: 1, 2-epoxybutane, purity >99% i mpurity:

1, 2- but anedi ol

In a prelimnary informati on (OTS 0509932
foll owi ng was reported

1 male at 800 ppm and 1 male at 400 ppm had
di scoloration of the lungs. 1/10 males and 1/10 femal es
in controls and sporadically in other exposure groups of

1981) the

femal es.

However, thes findings had not been verified in the peer
revi ewed final version

Mortality: 1 female rat in the 100 ppm exposure group
(however no substance rel ated deaths);

Body wei ght: decreased body wei ght gain at 800 ppm (23%
lower in males and 16% | ower in females);

Clinical signs:
Hi st opat hol ogy:

none;
i nflanmati on of nasal cavity (primarily
the mucosa of the turbinates and the septum including
both areas of olfactory and respiratory epithelium of
all males and femal es exposed to 800 ppm but not at

| ower concentrations.

BASF AG Ludwi gshafen

10 ani mal s per dose and gender

Necropsy performed on all animals; all controls and the
two highest dose groups exam ned histologically. Tissue
exam ned: adrenal gl ands, brain, esophagus, heart,
kidneys, larynx, liver, lungs and mai nstem bronchi
mandi bul ar and mesenteric |ymph nodes, nasal cavity and
nasal turbinates, pancreas, parathyroids, pituitary
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gl and, prostate or uterus/ovaries, salivary gl ands,
skel etal muscle, skin with mammary gl and, spleen,
sternebrae or femur or vertebrae including marrow,
stomach, thymus, thyroid gland, trachea, and urinary
bl adder

Reliability: (2) valid with restrictions

19- MAR- 2001 (40) (45)

Speci es: rat Sex: mal e/ femal e

Strain: Fi scher 344

Route of adm n.: i nhal ati on

Exposure period

Frequency of
treat ment:
Post. obs.
peri od:
Doses:

Contr ol
NOAEL:
L OAEL:
Met hod:
Year :
Test substance:

Group:

Resul t:

Sour ce:

Test condition:
Reliability:
19- MAR- 2001

Speci es:
Strain:
Rout e of

Frequency of
treat ment:

adm n. :
Exposure period

14 days

6 hours/day, 5 days/week

0, 400, 800, 1600, 3200 and 6400 ppm (1.20; 2.40; 4.78
9.57; 19.15 nmg/l)

yes, concurrent vehicle

= 400 ppm

= 800 ppm

ot her: NTP-Program

GLP:
ot her TS: 1, 2-epoxybutane, purity >99% i mpurity:
1, 2-but anedi ol
Mortality: All
femal e rats exposed at

rats exposed at 3200 or 6400 ppm and 2/5
1600 ppm di ed before the end of

the study.
Body wei ght: Final mean body weight of rats exposed at
800 or 1600 ppm was 12 or 33 % |l ower than that of the

mal es and 12 or 17 % | ower for females.
Clinical signs: Erratic movenments and pil oerection were
substance related effects in rats exposed at 1600 ppm
Hi st opat hol ogy: Hi stol ogi cal exam nations were perfomed
on 1 or 2 animals per exposure group. Multifoca

pul monary henorrhage of noderate serverity was observed
in 2/2 males and 2/2 femal es exposed at 1600 ppm Acute
suppurative rhinitis of noderate severity was observed

controls for

in 2/2 males and 2/2 femal es exposed at 1600 ppm
BASF AG Ludwi gshafen
5 animals per dose and gender
(2) wvalid with restrictions
(40)

rat Sex: mal e/ femal e
Fi scher 344

i nhal ation

90 days

6 hours per day, There were a total of

66 exposure days.

5 days per week.

Post. obs.
period:
Doses: 0, 75, 150, 600 ppm (0, 0.23, 0.45, 1.8 mg/l)
Control Group: yes, concurrent vehicle
NOAEL : = 150 ppm
LOAEL: = 600 ppm
Met hod: other: closely followi ng OECD Gui de-line 413
Year : GLP:
Test substance: other TS: 1, 2-butylene oxide (single isomer) was
44 UNEP PUBLICATIONS



OECD SIDS

12-EPOXYBUTANE

5. Toxicity

Date: 23 MAR 2001
ID: 106-88-7

Resul t:

Sour ce:

Test

condition:

obtained fromthe production facilities of Dow Chem ca
USA; purity greater than 99%

The nmean body weight gain for female rats in the 600 ppm
group was significantly |lower than for controls during
the last few weeks of study. In addition, the body

wei ght gains of male rats in the 600 ppm group tended to
be | ower than for controls, although not statistically
significantly so.

Growth of rats in the 75 and 150 ppm groups was not
altered by the exposures.

Gross pat hol ogi ¢ observations in rats in the 600 ppm
group included decreased amounts of abdom nal adipose
i ssue and decreased size of the thymus and medi asti nal
fat. All other gross pathologic observations in rats
were consi dered spontaneous in nature and unrelated to
exposure. There were no treatment-rel ated gross
pat hol ogi ¢ observations in either rats or mce in the 75
or 150 ppm groups.

Hi st opat hol ogi ¢ exam nations of tissues fromrats after
13 weeks of exposure to 600 ppm reveal ed changes in the
nasal mucosa which were attributed to primary upper
respiratory irritation. The m croscopic changes in the
nasal turbinates were m niml and were characterized by
flattening of the olfactory and respiratory epithelium
with some focal thickening of the respiratory
epithelium In addition, increased numbers of
inflammatory cells were present in the nasal mucosa and
within the lumen of the nasal cavity. Lower

portions of the respiratory tract (e.g., trachea and

I ungs) were apparently inaffected by exposure to

butyl ene oxide vapors, although there were some
observations in the lungs and trachea of a few treated
female rats which were considered spontaneous in nature
and unrelated to exposure.

There were several mi croscopic changes in rats exposed
to 600 ppm which were considered to be indirect effects
of exposure to the test material, including decreased
hepatocel lul ar size, decreased cell content in the
cortex of the thynmus gland, and myeloid hyperplasia in
vertebral bone marrow (3 of 10 male rats only). Al

ot her microscopic observations in rats were consi dered
to be spontaneous in nature and unrelated to exposure.
There were no m croscopi ¢ observations in either male or
female rats in the 75 and 150 ppm groups which were
considered to be related to exposure to butyl ene oxide.
BASF AG Ludwi gshafen

Al'l animals were observed daily for signs of toxicity.
Body wei ghts were recorded i mmedi ately prior to exposure
and at selected intervals thereafter. Clinica

| aboratory studies on each surviving rat and mouse
included hemat ol ogi c anal yses [red bl ood cell counts
(RBC), hemogl obin (Hgb), packed cell volume (PCV) and
total and differential white blood cell counts (WBC)],
and serum clinical chem stry analyses (glucose, urea
nitrogen, alkaline phosphatase activity and glutam c
pyruvi c transam nase activity).

Urinalyses (specific gravity, pH, sugar, protein,

ket ones, blood, bilirubin and urobilinogen) were
performed.
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Wei ghts of heart, liver, kidneys, brain, thynmus and

Reliability:
26- SEP- 2000

Speci es:
Strain:
Rout e of adm n.:
Exposure period
Frequency of
treat ment:
Post. obs.
peri od:
Doses:

Control Group:
NOAEL:
LOAEL:
Met hod:
Year :
Test substance:

Resul t:

Sour ce:

Test condition:
Reliability:
19- MAR- 2001

testes (males) were recorded for each animl.
Representative sections of adipose tissue, adrenals,
aorta, brain, cecum esophagus, eyes, gonads, gross

| esions, heart, small intestine, |arge intestine,

ki dneys, lacrimal gland, larynx, liver, lungs,

Il ymph nodes, mammary gl and, nasal turbinates, pancreas
peri pheral nerve, pituitary, prostate, salivary gl and,
sem nal vesicles, skeletal nuscles, skin, spinal cord,
spl een, stomach, tongue, trachea, thymus, thyroid,
parathyroid, urinary bladder, uterus, vertebrae with
bone marrow, in the control and high exposure groups
were prepared by conventional histologic techniques.
Only selected tissues, based on observations in the high
exposure groups, were exam ned for animals in the |ower
exposure groups in order to ascertain whether or not
there was a dose-response rel ationship.

Each control and exposure group initially consisted of
15 rats per gender; 5 rats from each group were
sacrificed after 4 weeks of exposure.

(2) valid with restrictions

(39)
mouse Sex: mal e/ femal e
B6C3F1
i nhal ati on
14 days

6 hours/day, 5 days/week

0, 400, 800, 1600, 3200 and 6400 ppm (1.20; 2.40; 4.78
9.57; 19.15 nmg/l)
yes, concurrent vehicle
400 ppm
800 ppm
ot her: NTP-Program

GLP:
ot her TS: 1, 2-epoxybutane, purity >99% i mpurity:
1, 2-but anedi ol
Mortality: all animals died after 1 day in the 1600,
3200 and 6400 ppm groups; one male of the 800 ppm group
di ed on day 3.
Growt h: final mean body weights of surviving mice at 800
ppm were 10-12% | ower than those of the control);
Hemat ol ogy: slightly reduced in the 800 ppm groups (both
genders);
Clinical signs: dyspnea, listlessness at 800 ppm
Clinical chem stry: no data;
Hi st opat hol ogy: Moderate nephrosis in 2/2 males of the
1600 ppm group, mld to slight nephrosis in 2/2 males
and 1/2 females of the 800 ppm group
BASF AG Ludwi gshafen
5 animals per dose and gender
(2) valid with restrictions

(40)

46
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5. Toxicity ID: 106-88-7
Speci es: mouse Sex: mal e/ femal e
Strain: B6C3F1
Route of adm n.: i nhal ation
Exposure period: 90 days
Frequency of

treat ment: 6 hours per day, 5 days per week. There were a total of

Post. obs.
peri od:
Doses:
Cont r ol
NOAEL:
LOAEL:
Met hod:
Year :
Test substance:

Group:

Resul t:

66 exposure days.

0, 75, 150, 600 ppm (0, 0.23, 0.45, 1.8 nmg/l)

yes, concurrent vehicle

= 150 ppm

= 600 ppm

other: closely following OECD Gui de-line 413
GLP:

other TS: 1, 2-butylene oxide (single isomer) was

obtained from the production facilities of Dow Chem cal
USA; purity greater than 99%

The mean body mass gain for female mce in the 600 ppm
group was significantly |ower than for controls during

the | ast few weeks of study. In addition, the body

wei ght gains of male mce in the 600 ppm group tended to
be | ower than for controls, although not statistically
significantly so.

Growth of mce in the 75 and 150 ppm groups was not

altered by the exposures. The mean body wei ght
values of male mce in the 75 ppm group were
statistically lower than controls on several occasions,
but this was not considered to be an adverse treatment-
rel ated effect due to the absence of simlar changes for
male mce in the 150 ppm group.

Gross pathol ogic observations in mce of the 600 ppm
group included decreased amounts of abdom nal adipose
i ssue and decreased size of the thymus and medi asti nal
fat. All other gross pathologic observations in mce
were consi dered spontaneous in nature and unrelated to
exposure.

There were no treatment -rel ated gross pathol ogic
observations in the 75 or 150 ppm groups.

Hi st opat hol ogi ¢ exami nati ons of tissues frommce after
13-weeks of exposure also reveal ed changes only in the
nasal mucosa of animals exposed to 600 ppm which were
considered to be direct effects of exposure to the test
material. The m croscopic changes in the nasa
turbinates were characterized by a m ni mal degree of
focal thickening and flattening of the respiratory
epithelium As in rats, there were increased numbers of
inflammatory cells present in the nasal mucosa and
within the lumen of the nasal cavity; no treatment -
rel ated changes were noted in the lungs or trachea

of mce. Also, as in rats, there were several other

m croscopi ¢ changes in mce exposed to 600 ppm which
were considered to be indirect effects of exposure to
the test material including decreased hepatocellul ar
size and decreased cell content in the cortex of the
thymus gl and.

gain
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Al'l other mi croscopic observations in mce were
considered to be spontaneous in nature and unrelated to
exposure. There were no m croscopi ¢c observations in
either male or female mce in the 75 and 150 ppm
exposure groups which were considered to be related to
exposure to the test materi al

Source: BASF AG Ludwi gshafen

Test condition:

Reliability:
19- MAR- 2001

Speci es:
Strain:

Rout e of adm n.:
Exposure period

Frequency of
treat ment:
Post. obs.
period:
Doses:

Control Group:
NOAEL:
LOAEL:
Met hod:
Year :
Test substance:

Al'l animals were observed daily for signs of toxicity.
Body wei ghts were recorded i mmedi ately prior to exposure
and at selected intervals thereafter. Clinica

| aboratory studies on each surviving mouse included
hemat ol ogi ¢ anal yses [red bl ood cell counts (RBC),
hemogl obi n (Hgb), packed cell volunme (PCV) and total and
differential white blood cell counts (WBC)], and serum
clinical chem stry analyses (glucose, urea nitrogen

al kal i ne phosphatase activity and glutam c pyruvic
transam nase activity). Weights of heart,

liver, kidneys, brain, thynmus and testes (nmales) were
recorded for each animal. Representative sections of
adi pose tissue, adrenals, aorta, brain, cecum
esophagus, eyes, gall bl adder, gonads, gross |esions,
heart, small intestine, large intestine, kidneys,

I acrimal gland, larynx, liver, lungs, |lynmph nodes,
mammary gl and, nasal turbinates, pancreas, periphera
nerve, pituitary, prostate, salivary gland, sem na
vesicles, skeletal muscles, skin, spinal cord, spleen
stomach, trachea, thymus, thyroid, parathyroid, urinary
bl adder, uterus, vertebrae with bone marrow in the
control and high exposure groups were prepared

by conventional histologic techniques. Only selected
ti ssues, based on observations in the high exposure
groups, were exam ned for animals in the | ower exposure
groups in order to ascertain whether or not there was a
dose-response relationship.

Each control and exposure group initially consisted of
15 rats per gender; 5 rats from each group were
sacrificed after 4 weeks of exposure.

(2) wvalid with restrictions

(39)
mouse Sex: mal e/ female
B6C3F1
i nhal ati on
90 days

0, 50, 100, 200, 400 and 800 ppm (0.15; 0.30; 0.60;
1.18; 2.39 mg/l)
yes, concurrent vehicle
50 ppm
100 ppm
ot her: NTP-Program
GLP:
other TS: 1, 2-epoxybutane, purity >99% i mpurity:
1, 2- but anedi ol
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Remar k: In a prelimnary information (OTS 0509932, 1982) the
followi ng was reported
Gross pat hol ogy: red discoloration of the lungs in 4/10
mal es and all femal es exposed to 800 ppmand in 1/10
mal es at 400 ppm pal eness of spleen and distension of
the gastrointestinal tract in mce exposed to 800 ppm
Hi stol ogi cal results: thym c necrosis, thymc atrophy,
splenic atrophy, splenic necrosis.

Hemmor r hage of tracheo-bronchial |ynmph nodes was
observed in 5/8 males and 2/8 femal es at 800 ppm and
1/10 femal es of control and sporadically in other
exposure groups.

However, these findings had not been verified in the
peer reviewed, final report.

Resul t: Mortality: all males and females in the 800 ppm exposure
group and 2 males in the 50 ppm group died within 10
weeks.

Body mass: no dose-dependent changes;

Clinical signs: listlessness in mce exposed to 800 ppm

Renal tubular necrosis (6/10 males and 8/ 10 femal es)

occurred in animls exposed to 800 ppm but not at | ower

exposure concentrations.

Only inflanmati on of nasal turbinates occurred at | ower

levels: all males and females at 400 ppm all males and

femal es at 200 ppm 10/10 males and 7/10 females at 100
m

Test condition: fg ani mal s per dose and gender were used.

Necropsy performed on all animals; all controls and the
two hi ghest dose groups exam ned histologically. Tissue
exam ned: adrenal gl ands, brain, esophagus,

gal | bl adder, heart, kidneys, larynx, liver, lungs and
mai nstem bronchi, mandi bul ar and mesenteric |ynph nodes,
nasal cavity and nasal turbinates, pancreas,

parat hyroids, pituitary gland, prostate or
uterus/ovaries, salivary glands, skeleta

muscle, skin with mammary gl and, spleen, sternebrae or
femur or vertebrae including marrow, stomach, thymus,
thyroid gland, trachea, and urinary bl adder

19- MAR- 2001 (40)

5.5 Genetic Toxicity "in Vitro'

Type: Ames test
Syst em of

testing: Sal monel la typhi murium TA 1535, TA 100, TA 1537, TA 98
Concentration: 20 to 7500 pg/plate for TA 100 and 20 to 5000 ug/plate

for other strains
Cyt otoxi c Conc.:

Met abol i c
activation: wi th and without
Resul t: positive
Met hod: OECD Gui de-line 471 "Genetic Toxicol ogy: Sal monella
t hyphi muri um Reverse Mutati on Assay"
Year : GLP: no
Test substance: other TS: n-butyleneoxide-1,2, purity: 99.9% produced

by BASF Aktiengesell schaft
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Resul t: weakly positive in TA 1535 and TA 100 with and without
S9 m x no signs of bacteriotoxicity
STRAI N S9 CONCENTRATI ON REVERTANTS
(mul tiple of control)
TA1535 with 2500 pg/ pl ate 2
with 5000 pg/ plate 3
wi t hout 2500 pg/plate 3
wi t hout 5000 pg/ pl ate 3.5
TA100 with 2500 pg/ plate 1.5
with 5000 pg/ plate 2.5
wi t hout 2500 pg/ pl ate 2
wi t hout 5000 pg/plate 3
Source: BASF AG Ludwi gshafen

Test condition:

Reliability:
05- SEP- 2000

Type:
Syst em of
testing:

Concentration:

Cyt ot oxi ¢ Conc.:

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test substance:

Resul t:

Sour ce:

Test condition:

Reliability:
05- SEP- 2000

Type:
Syst em of
testing:

Concentration:

Cyt otoxi c Conc.:

Met abol i c
activation:
Resul t:
Met hod:
Year :

Test substance:

Resul t:

Source:
Reliability:
05- SEP- 2000

pl ate incorporation assay
(1) valid without restriction
(15)

Ames test

Sal monella typhi murium TA 1535, TA 100, TA 1537, TA 98
100, 333, 1000, 3333, 10000 pg/plate

with and without

positive
ot her: Haworth et al., 1983, Environ Mutagen, 5(Suppl
1), 1

GLP: no
other TS: 1, 2-epoxybutane, purity >99% i mpurity:
1, 2- but anedi ol
positive in TA 100 and TA 1535 with and without S9-Mx
at concentrations of 1000 pg/plate and higher
BASF AG Ludwi gshafen
prei ncubation assay
(2) valid with restrictions

(40)

Cyt ogenetic assay

Chi nese Hamster Ovary cells
16 to 500 pg/ m

wi t hout

positive

other: Galloway et al., 1985, Environ Mutagen, 7, 1
GLP: no

other TS: 1, 2-Epoxybutane, no further data

positive without S9-M x at hi ghest dose, equivocal wth

S9- Mi x

BASF AG Ludwi gshafen

(2) valid with restrictions

(1)

50
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Type: HGPRT assay
Syst em of
testing: human | ymphobl astoid cells
Concentration: 8.9 - 33.8 mg/l
Cyt ot oxi ¢ Conc.: 26.6 nmg/l
Met abol i c
activation: wi t hout
Resul t: positive
Met hod: ot her
Year : GLP: no data
Test substance: other TS: 1, 2- Epoxybutane, no further data
Test condition: abstract, no further information was given
Reliability: (4) not assignable
abstract, no further information was given
23- MAR- 2001 (31)
Type: Mouse | ymphoma assay
Syst em of
testing: L5178Y mouse | ymphoma cells
Concentration: 50-800 pg/m
Cyt ot oxi ¢ Conc.:
Met abol i c
activation: wi th and without
Resul t: positive
Met hod: other: Clive et al., 1979, Mutat Res, 59, 61
Year : GLP: no
Test substance: other TS: 1, 2-epoxybutane, purity >99% i mpurity:
1, 2- but anedi ol
Sour ce: BASF AG Ludwi gshafen
Test condition: small and | arge col onies not distinguished
Reliability: (2) valid with restrictions
05- SEP- 2000 (40)

5.6 Genetic Toxici

ty '"in Vivo

Type:

Speci es:

Strain:

Route of adm n.:
Exposure period
Doses:

Resul t:

Met hod:

Year :
Test substance:

Remar k:

Resul t:

Cyt ogenetic assay
rat Sex:
Sprague- Dawl ey

i nhal ation

7 hours single exposure or

mal e/ femal e

5 consecutive days

250, 1000 ppm (0.75, 3.0 mg/l)
negative
other: followi ng OECD Guideline 475 with inhalative
exposure

GLP: no
other TS: 1, 2-butyleneoxide, purity 99% obtained from
Al drich Chem cal Co. Ltd.
10 animals per dose, gender and time of preparation
analytical monitoring of air chamber concentration
positive control was EMS, negative control concurrent no
test substance
No increase of aberrant cells in any group, merely male

rats showed an increase of aberrant cells 6 hours after
single exposure, if cells only containing gaps were
excluded from analysis, this was not statistically
significant. No information on general bone marrow
toxicity is given in the report.
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Source: BASF AG Ludwi gshafen

Test condition: Sprague-Dawl ey rats (10 animals per dose, gender and

Reliability:

19- MAR- 2001
Type:

Speci es:

Strain:

Route of adm n.:

Exposure period
Doses:
Resul t:
Met hod:

Year :
Test substance:

Resul t:
Sour ce:
Test condition:

time) were exposed to 1, 2-epoxybutane at concentrationss

of 750 or 3000 nmg/m3 (7 hours single exposure or 5
consecutive days).
The air chamber concentration was nonitored

analytically.

Animal s were killed and slides of bone marrow cells were

prepared 6, 24 and 48 hours after exposure. The exposure
groups did not show any increase in the frequency of
aberrant cells except in the 6 h sample time mal es

exposed to 3000 ng/ m3 butyl ene oxide (P<0.05). If cells
only containing gaps were excluded from the analysis,
then the statistical significance of the difference from

the air control group was reduced. This result is
probably an insufficient evidence on which to base a
conclusion for the clastogenic potential of this
conpound in vivo since the effect was small and was not
observed in female rats.
(2) valid with restrictions

(38) (44)
Dom nant | ethal assay
rat Sex: mal e

Sprague- Dawl ey
i nhal ation

7 hours/ day for 5 consecutive days
250, 1000 ppm (0.75, 3.0 mg/l)
negative
other: following OECD Guideline 478 with inhalative
exposure
GLP: no
other TS: 1, 2-butyleneoxide, purity 99% obtained from

Al drich Chemi cal Co. Ltd.
under the test conditions no
BASF AG Ludwi gshafen

10 male animals per dose mating of 1 treated male on 10
consecutive days following adm nistration, mating with
2 vergin femal es each day positive control was EMS,

identifiable effect

negative control concurrent no test substance

Reliability: (2) valid with restrictions
05- SEP- 2000 (38) (44)
5.7 Carcinogenicity
Speci es: rat Sex: mal e/ femal e
Strain: Fi scher 344
Route of adm n.: i nhal ation
Exposure period: 2 years
Frequency of

treat ment: 6 hours/day, 5 days/week
Post. obs.

period:
Doses: 200, 400 ppm (0.598, 1.197 mg/l)
Resul t:
Control Group: yes, concurrent vehicle
Met hod: ot her: NTP-Program

Year : GLP: no data
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Test substance:

Resul t:

Sour ce:
Test condition:

Reliability:
26- SEP- 2000

Speci es:
Strain:

Rout e of adm n.:
Exposure period

Frequency of
treat ment:

Post. obs.
peri od:

other TS: 1, 2-epoxybutane, purity >99% i mpurity:

1, 2- but anedi ol

Survival at term nation of the experiment was 30/50,
18/ 50 and 23/50 for males and 32/50, 21/50 and 22/50 for

females in the control, |ow-dose and hi gh-dose groups,
respectively.
Body wei ghts of males were normal until week 86, and

body wei ghts of the high dose group decreased by 4-8%
aft erwar ds.

Body wei ghts of females were normal until week 22, and
body wei ghts of the high dose group decreased by 5-10%
aft erwards.

I ncidences of papillary adenomas of the nasal cavity
were 7/50 for high-dose males and 2/50 for high-dose
femal es. No such tumours occurred in controls or in

| ow-dose groups.

I nci dences of al veol ar/ bronchi ol ar carci nomas were 0/50,
1/50 and 4/49 for males and 1/50, 0/49 and 0/50 for
females in the control, |ow-dose and high-dose groups,
respectively.

I nci dences of al veol ar/bronchi ol ar adenomas were 0/50,
1/50 and 1/49 for males and 1/50, 0/49 and 1/50 for
femal es. The incidence of alveol ar/bronchi ol ar adenomas
and carcinomas in the high-dose group (males) was
significant increased compared to controls.
Treat ment -rel ated, non-neoplastic changes in the nose
included inflammation, epithelial hyperplasia, squamous
met apl asi a, hyperostosis of the nasal turbinate bone,
and atrophy of the olfactory epithelium at both dose

| evel s.

Concl usi on of the authors: Under the conditions of this
2-year inhalation study, there was clear evidence of
carcinogenic activity of 1,2-epoxybutane for nmale F344/N
rats and equivocal evidence of carcinogenic activity for
femal e F344/ N rats.

BASF AG Ludwi gshafen

50 animals per dose and gender

Necr opsy and histologic exam ned performed on al
animals; the followi ng tissues exam ned: adrenal gl ands,
brain, clitoral or preputial gland, colon, esophagus,
gross lesions and tissue masses, heart, kidneys, |ungs
and mai nstem bronchi, manmmary gl and, mandi bul ar [ ymph
nodes, nasal cavity and nasal turbinates, pancreas,
par at hyroi ds, pituitary gl and,
prostate/testes/epididym s or ovaries/uterus, rectum
regi onal |lymph nodes, salivary glands, skin, small

i ntestine, spleen, sternebrae including marrow, stomach,
thymus, thyroid gland, trachea, tracheabronchial | myph
nodes, and urinary bl adder.

(2) wvalid with restrictions

(40)
mouse Sex: male/femal e
B6C3F1
i nhal ati on
2 years

6 hours/day, 5 days/week
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Doses: 50, 100 ppm (0.150, 0.300 mg/l)

Resul t:

Control Group:
Met hod:

Year :
Test substance:

Resul t:

Sour ce:
Test condition:

Reliability:
26- SEP- 2000

yes, concurrent vehicle
ot her: NTP-Program
GLP: no data

other TS: 1, 2-epoxybutane, purity >99% i mpurity:
1, 2- but anedi ol
Survival at term nation of the experiment was 41/50,
45/50 and 33/50 for males and 29/50, 25/50 and 9/50 for
females in the control, |ow- dose and hi gh-dose groups,
respectively.
The decreased survival was associated with suppurative
inflammati on of the ovary and uterus. Klebsiella oxytoca
was isolated fromthe ovarian/uterine |esions. Fina
body wei ght of surviving m ce was unaffected by
exposure.
A single squamous-cell papillom was found in the nasa
cavity of a male receiving 100 ppm This finding was not
statistically significant and could not clearly be
related to chem cal exposure. Treatment-rel ated,
non-neopl asti ¢ nasal changes included inflammation
emphysema, erosion, regeneration, hyperplasia and
squamous met apl asia of the nasal epithelium and atrophy
of the olfactory epithelium and inflammation and
hyperpl asia of the nasolacri mal duct at both dose
| evel s.
Concl usi on of the authors: Under the conditions of this
2-year inhalation study, there was no evidence of
carci nogenic activity of 1,2-epoxybutane for male or
femal e B6C3F1 m ce exposed at 50 or 100 ppm
BASF AG Ludwi gshafen
50 ani mals per dose and gender
Necropsy and histol ogic exam ned performed on all
animals; the followi ng tissues exam ned: adrenal gl ands,
brain, clitoral or preputial gland, colon, esophagus,
gal | bl adder, gross |lesions and tissue masses, heart,
ki dneys, lungs and mainstem bronchi, mammary gl and,
mandi bul ar | ynph nodes, nasal cavity and nasa
turbinates, pancreas, parathyroids, pituitary gl and,
prostate/testes/epididym s or ovaries/uterus, rectum,
regional |ymph nodes, salivary glands, skin, smal
intestine, spleen, sternebrae including marrow, stomach,
thymus, thyroid gland, trachea, tracheabronchial | myph
nodes, and urinary bl adder.
(2) wvalid with restrictions

(40)

5.8 Toxicity to Reproduction

Type:

Speci es:

Strain:

Rout e of adm n.:

Exposure Period:

Frequency of
treat ment:

Duration of test:

Doses:

Control Group:

Sex:
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Date: 23 MAR 2001
5. Toxicity ID: 106-88-7
Met hod:
Year : GLP:

Test substance:

Remar k: See repeated-dose toxicity studies (chapter 5.4),
dom nant-|ethal test (chapter 5.6) and devel opmenta
toxicity studies (chapter 5.9).

Source: BASF AG Ludwi gshafen

19- MAR- 2001

5.9 Devel opment al

Toxicity/ Teratogenicity

Speci es:

Strain:

Rout e of adm n.:
Exposure period

Frequency of
treat ment:

Dur ation of test:
Doses:
Control Group:

NOAEL Maternalt.:
NOAEL Ter at ogen. :
Met hod:

Year :
Test substance:
Met hod:

rat Sex: femal e

W st ar
i nhal ati on
day 1 to 19 of

gestation, additionally groups with

pregestational exposure of 21 days
7 hours/day, 5 days/week
cesarian section on day 21
250, 1000 ppm (0.75, 3.0 mg/l)
>= 1000 ppm
>= 1000 ppm
GLP: no data
ot her TS: butyl enoxide, no further data
On the day prior to initiation of exposure, the animls

were placed in the exposure chamber and the food in each
housi ng unit was wei ghed to allow cal culation of the
pre-exposure food consunption. The femal es were wei ghed
prior to placement in the exposure chambers and at | east
twice weekly during pregestation exposure and on 4 days
of gestation.

Pregestati onal exposures were continued for 7 hours per
day, 5 days a week, for 3 weeks. The femal es were
transferred to a standard rack unit and caged with mal es
(2:1). Vaginal |avages were performed and exam ned for
the presence of sperm Sperm positive females were
randomy assigned to gestational exposure groups.
Gestational exposures were started on the day on which
sperm were detected, which was denoted as day 1 of
gestation. Mating and initiation of gestationa
exposures continued for 7-9 days, until about 36
sperm-positive rats were assigned to each experi menta
group. Gestational exposures were performed 7 hours per
day, 7 days per week, through day 19 of gestation. Al
exposed mated rats were sacrificed at day. 21 of
exposure. The concentrations to which the rats were
exposed were (250 and 1,000 ppm) . Based upon the

conmbi nati on of pregestational and gestational exposures,
one control and six experimental groups were formed.
These groups will be identified by the pregestational
and gestational exposure in the presentation of results:
Air-Air (Control) - 3 week pregestational exposure to

filtered air followed by exposure to filtered air during
days 1- 19 of gestation.
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OECD SIDS 12-EPOXYBUTANE
Date: 23 MAR 2001

5. Toxicity ID: 106-88-7
Air-Low - 3 week pregestational exposure to filtered air
foll owed by | ow | evel exposure during days 1-19 of
gestation.
Ai r-High - 3 week pregestational exposure to filtered
air followed by high |level exposure during days 1-19 of
gestation.
LowAir - 3 week pregestational |low |level exposure
foll owed by exposure to filtered air during days 1-19 of
gestation.
LowLow - 3 week pregestational |low |level exposure
foll owed by | ow | evel exposure during days 1-19 of
gestation.
Hi gh- Air - 3 week pregestational high |evel exposure
foll owed by exposure to filtered air during days 1-19 of
gestation.
Hi gh- High - 3 week pregestational high |evel exposure
foll owed by high |evel exposure during days 1-19 of
gestation.
Necropsi es were performed on all animals; liver, lung,
and ki dneys were wei ghed. Internal abnormalities of the
pregnant and nonpregnant animals, e.g., adhesions,
tumors, or evidence of infection were also recorded.
Sampl es of the ovaries, uterus, liver, lungs with
trachea, and ki dneys were taken. Histopathol ogica
exam nation was performed on tissues from 25%
(approximately 8 per group) of the pregnant ani mals,
sel ected at random The residual tissues and the
tissues fromthe remaining 75% of the animals and from
the nonpregnant ani mals have been preserved for possible
future exam nation
The uterus, with ovaries attached, was removed from each
ani mal i mmedi ately upon sacrifice and the total nunber
of inplantation sites was counted. This information and
the several other measures to be described were recorded
on forms from which computer input was keypunched
directly. The ovaries were removed and identified as
right or left, the corpora |utea were counted, and the
ovaries were subjected to histologic exam nation. The
uterus was opened and counts of living and dead fetuses
and of resorptions were made. The resorptions were
classified as to the stage of gestation at which death
appeared to have occurred. The foetuses were
removed from the surroundi ng membranes in serial order
and the amniotic fluid was observed for any
abnormalities in color. Concurrently, the placentas were
removed, wei ghed and exam ned; abnormal placentas were
hi st ol ogically exam ned
The each living and recently dead foetuses was wei ghed,
the crown-rump | ength measured, the sex was determ ned
and exam ned for gross external abnormalities. Foetuses
were randomy (coin-toss) assigned to one of two groups
for nore detailed teratol ogic exam nation. In one group,
the heads and internal abnormalities were exam ned
Slightly nmbre than one- half on the fetuses were
exam ned in this manner(a m ninum of 2 fetuses per horn
and 4 fetuses per litter). The fetuses of the second
group were evaluated for skeletal abnormalities.
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12-EPOXYBUTANE

5. Toxicity

Date: 23 MAR 2001
ID: 106-88-7

Resul t:

Sour ce:
Reliability:
19- MAR- 2001

Speci es:

Strain:

Rout e of adm n.:

Exposure period

Frequency of
treat ment:

Dur ati on of test:

Doses:
Control Group:

NOAEL Maternalt.:
NOAEL Ter atogen. :

Met hod:
Year :

Fi sher's Exact Probability Test was used on the materna
and fetal data; Bonferronni's method was used to adjust
for the problem associated with multiple comparisons
agai nst a control group. In all instances, differences
fromthe control group at probability levels of 0.05 or
| ess were accepted as statistically significant.
Mat ernal toxicity: no nortality without pregestationa
exposure (0/38) High pregestational exposure caused one
death (1/42). However, this death was not regarded as
substance-related (the surviving animls showed no signs
of servere toxicity; no further details are given in the
report) Pregestational exposure to 1,000 ppm of
butyl ene oxide produced a slight, but statistically
significant, reduction in the body weight of the rats
relative to the controls at most time periods. The
di fferences were transient and were not statistically
significant at the end of the pregestation exposure. By
7 days of gestational exposure, the rats exposed at the
high levels were significantly |Iighter than the
controls, and remained |lighter throughout the study. No
remar kabl e changes in food consunmpti on were produced by
pregestati onal or gestational exposure of rats. The
exposure did not affect liver weights. The exposure did
not have a major effect on lung weight. No statistically
significant differences in placental weight were
detected. Apparently normal corpora |lutea were noted in
the sections of ovary from each rat.
The exposure led to a slightly reduced percentage of
sperm-positive rats which were pregnant (36/37, 33/37
28/ 35, 33/42, 38/44, 33/40, 31/39 for air-air, air-Iow,
air-high, low air, lowlow high-air and high-high
respectively) although no clear dose relationship was
seen and the decrease was not statistically significant.
The exposure had no statistically significant effect on
either the weight or length of the fetuses in rats.
Statistically significant differences in the sex rations
were not observed
Pregestational and/or gestati onal exposure did not have
statistically significant effects on any of the measures
of reproductive success.
Al terations of the nature or incidence of morphol ogic
changes related to exposure were not noted.
BASF AG Ludwi gshafen
(2) valid with restrictions

(41)

rabbit Sex: female
New Zeal and white

i nhal ati on

day 1 to 24 of gestation

7 hours/day, 5 days/week
cesarian section on day 30
250, 1000 ppm (0.75, 3.0 mg/l)
yes, concurrent no treatment
250 ppm

>= 1000 ppm

GLP: no data
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5. Toxicity ID: 106-88-7

Test substance:
Met hod:

ot her TS: butyl enoxide, no further data

The femal es were randomy divided by weight into three
groups of 24 each. They were artificially insem nated in
the afternoon over the course of three successive days,
usi ng pooled semen samples. Ovul ation was induced by
nearly sinultaneous i.v. injections of 2.5 myg (0.5 m)
of pituitary luteinizing hormone. The nmorning foll ow ng
insem nati on was defined as day 1 of gestation

There were three groups of experimental rabbits defined
as follows: LOW I evel exposure (250 ppm on days 1-24 of
gestation; HIGH | evel exposure (1000 ppm on days 1-24
of gestation; AIRfiltered air exposure on days 1-24 of
gestation.

The rabbits were maintained until day 30 of gestation,
at which time they were sacrificed.
Necropsi es were performed on all animals; liver, |ung,

and ki dneys were weighed. Internal abnormalities of the
pregnant and nonpregnant animals, e.g., adhesions,
tumors, or evidence of infection were also recorded.
Sampl es of the ovaries, uterus, liver, lungs with
trachea, and ki dneys were taken. Histopathol ogica
exam nation was performed on tissues from 25%
(approximately 8 per group) of the pregnant

ani mals, selected at random The residual tissues and
the tissues fromthe remai ning 75% of the animls and
from the nonpregnant ani mals have been preserved for
possi bl e future exam nation

The uterus, with ovaries attached, was renoved from each
ani mal i mmedi ately upon sacrifice and the total number
of inmpl antation sites was counted. This information and
the several other measures to be described were recorded
on forms from which computer input was keypunched
directly. The ovaries were removed and identified as
right or left, the corpora |utea were counted, and the
ovaries were subjected to histologic exam nation. The
uterus was opened and counts of living and dead fetuses
and of resorptions were made. The resorptions were
classified as to the stage of gestation at which death
appeared to have occurred. The foetuses were

removed from the surroundi ng menmbranes in serial order
and the amniotic fluid was observed for any
abnormalities in color. Concurrently, the placentas were
removed, wei ghed and exam ned; abnormal placentas were
hi st ol ogi cally exam ned.

The each living and recently dead foetuses was wei ghed,
the crown-rump | ength measured, the sex was determ ned
and exam ned for gross external abnormalities. All
fetuses were dissected and exam ned for viscera
abnormalities.

Fi sher's Exact Probability Test was used on the materna
and fetal data. Bonferronni's method was used to adjust
for the problem associated with multiple comparisons
agai nst a control group. In all instances, differences
fromthe control group at probability levels of 0.05 or
| ess were accepted as statistically significant.
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Date: 23 MAR 2001
5. Toxicity ID: 106-88-7
Resul t: Fourteen of 24 (58% exposed to 1,000 ppm died during
exposure; a significant increase. Supperative pneunonia
was the usual necropsy finding in rabbits which died
during exposure
The exposure did not have a major effect on lung
wei ghts; kidney wei ghts were unaffected. No
statistically significant differences in placenta
wei ght were detected.
The exposureed to a reduced percentage of spermpositive
rabbits, based on the results at schedul ed sacrifice.
Al t hough this mi ght be considered to be influenced by
prei mpl antation mortality of does, nine of 13 does in
the high group which died prior to schedul ed sacrifice
were pregnant. This gives an overall fraction of 11/23
or 48% as compared to the 42% pregnant in the air
group
The exposure had no statistically significant effect on
either the weight or length of the foetuses. The
foetuses of the few (2 and 1, respectively) surviving
litters of high dose rabbits were markedly smaller than
were those of the control or |ow dose groups.
Statistically significant differences in the sex rations
were not observed
Gestational exposure did not have statistically
significant effects on any of the measures of
reproductive success.
However, in the two litters exposed to the high |eve
(for which statistical analysis could not be perfornmed)
there was a suggestion of a decreased number of live
fetuses per litter and an increase in the frequency of
resorptions (6.7, 7.0, 4.0 live foetuses per litter in
the control, |ow and high dose group, respectively and
0.85, 0.47, 2.5 resorptions per litter in the control
|l ow and high dose group, respectively).
Al terations of the nature or incidence of morphologic
changes related to exposure were not noted.
Source: BASF AG Ludwi gshafen

Concl usi on:

Reliability:
19- MAR- 2001

Due to the high maternal toxicity (mortality) a
conclusion regardi ng devel opmental toxicity can not be
dr awn!
(3) invalid

(41)

5.10 Ot her Relevant |Information

Type:
Remar k:

Source:
Reliability:

Met abol i sm

The maj or sul phur containing metabolite in the urine of
rats and rabbits dosed with 1,2-epoxybutane was
(2-hydroxybutyl) -mercapturic acid. Rabbits und rats were
given 137 mg/ kg b.w. and 180.3 mg/ kg b.w. respectively
by stomach tube. Urine was collected and assayed every
24 h until metabolites were not further detected. The
excretion of (2-hydroxybutyl)mercapturic acid in the
urine was 4 % (rabbits) and 11 % (rats) of the
adm ni stered 1,2-epoxybutane, respectively.

Butyl mercapturic acid could not be detected in the urine
of both, rabbits and rats.

BASF AG Ludwi gshafen

(2) wvalid with restrictions
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26- SEP- 2000 (37)

Type:
Resul t:

Sour ce:
Reliability:
28- SEP- 2000

5.11 Experience wi

Toxi cokinetics
Fate of 1,2-epoxybutane (BO) in male rats followi ng
i nhal ati ve exposure:
BO is extensively netabolised and rapidly elimnated
followi ng either inhalation exposure or gavage in F344
mal e rats. 100, 400, 2000 ppm (300, 1200, 6000 mg/n3) BO
caused dose-rel ated depletion of non-protein sulfhydryl
groups in liver and kidney tissue. Conjugation of BO
with GSH is an i mportant detoxification mechanismin
rodents and is less likely overwhel med by exposure with
BO t han exposure to EO or PO. the results suggest, that
BO woul d not seriously deplete BO in rats.
St eady- state uptake rates of BO were determ ned to be
0.0433 mg/ kg/ mn at 50 ppm and 0.720 ng/kg/ mn at 1000
ppm These rates correspond to an esti mated uptake of
15.6 and 252 mg/ kg during a six hour exposure. It
appears that physical and biol ogical processes involved
in absorption, metabolismand elimnation of BO are
essentially linear throughout the exposure range.
In conclusion BO appears to have significantly |ess
bi ol ogi cal activity than either EO or PO. This is
reflected by the relative toxicities of these substances
(EO>PO>BO) as well as their effects in depleting
endogenous GSH.
BASF AG Ludwi gshafen
(2) wvalid with restrictions

(47)

th Human Exposure

Remar k:
Sour ce:
10- OCT- 2000

no data avail abl e
BASF AG Ludwi gshafen
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