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This paper has been prepared by the manufacturers of 1,1,1 trichloroethane 
in Europe.

SUMMARY

1,1,1-trichloroethane (or methyl chloroform) is a non-flammable solvent, 
mainly used for metal cleaning and as a solvent or co-solvent in aerosols, 
adhesives, surface coatings and many similar formulations.

The West European consumption of 1,1,1-trichloroethane in 1983 was estimated 
at 156 kt. The high growth rate in the 60*s and early 70's was largely 
dependent on the replacement of Tri and Per. There has been no growth since 
1979 and future growth is expected to be limited to 1-2f per year maximum.

The bulk of 1,1,1-trichloroethane in the environment is to be found in the 
troposphere (lower atmosphere). Current concentrations are of the order of 
0.1 ppb v/v. It Is destroyed in the natural atmospheric oxidation cycle and 
thus does not accumulate in the environment. The atmospheric lifetime is 
around 10 years.

Approximately 10J of the emissions of 1,1,1-trichloroethane will reach the 
stratosphere (upper atmosphere). If current theories are correct, which is 
still far from certain, this could result in some contribution to ozone 
depletion. However, this contribution would be very small and could be 
quickly reversed if emissions were reduced.

1,1,1-trichloroethane has a relatively low toxicity which probably reflects 
the limited extent to which is is metabolised in living organisms. Its 
major physiological effect is acute central nervous system depression, and 
probably cardiosensitisation at very high exposure levels. Long term animal 
studies have failed to show any increase in tumour incidence and it is thus 
considered to be extremely unlikely that it will cause carcinogenic effects 
in humans.

Studies carried out on 1,1,1-trichloroethane, when viewed as a whole, do 
not suggest that adverse effects are likely to be encountered at or below 
the current OEL (Occupational Exposure Limit) of 350 ppm (UK figure).
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USE-CONSUMPTION1

Stabilised 1,1,1-trichloroethane (or methyl chloroform) has 
been marketed in Europe since the early sixties. Its principal 
use has been and remains degreasing of metallic or roetaloplastic 
pieces. Its physical properties and toxicological characteristics 
make it a product well suited to the practical requirements 
of industrial degreasing. It is widely used in cold cleaning 
processes in the engineering industry.

The use of 1,1,1-trichloroethane in vapour cleaning processes is 
in equipment very similar to that used for trichloroethylene and 
perchloroethylene. Support given by the producers to the user 
mirrors that for these solvents and plant design at present and 
projected for the future is similar. Solvent recovery and waste 
disposal techniques for 1,1,1-trichloroethane are also similar.
These factors have been described in full in BIT/CEFIC papers 
dealing with trichloroethylene (1) and perchloroethylene (2).

It is also used as a solvent in adhesives, paints, varnishes and 
various solutions of polymers where its properties of non-flammability 
and low toxicity are important.

In 1983, the European market for 1,1,1-trichloroethane was estimated 
at K156 tons*. The high growth rate in the 60*s and early 70's was 
dependent on the replacement of Tri and Per.Replacement is now 
reaching saturation and there has been no growth in the total 
market since 1979. Future growth is expected to be limited to 1-2? 
per year maximum.

Estimate : EEC + Scandinavia, Spain, Austria, Switzerland, Portugal 
and Greece.
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2 PHYSICAL AND CHEMICAL PROPERTIES

Chemical formula 

Molecular weight 

Bolling point (1013 mbar)

Freezing point

20
Rel. density djj at 20*C

20Refractive index n^

Specific heat at 20*C 

Latent heat of vapourisation at bp 

Flash point (TOC.ASTM D 13107) 

Solubility of water at 25*C 

Solubility in water at 25*C 

Vapour pressure at 20*C 

Vapour density at bp (air = 1 1013 

Viscosity at 20*C

ch3-cci3

133,^ g/mol

7U,0 *c

-33 *C

1.337 g/cm^

1 .^379

1.0 kJ/kg K

(1013 mbar) 2H0 kJ/kg

none

0.03 J by vt

0.15 J by vt

133 mbar

mbar) 1J.6 kg/ra^

0.86 cP

Commercial grades of 1,1,1-trichloroethane contain added stabilisers 
to ensure that the solvent is compatible with light metals and 
processing aids under the arduous conditions met in metal cleaning. 
The stabilisers consist of metal deactivators and acid acceptors 
generally in the range 3—5% by weight. This confers stability on the 
product in cleaning processes and in the various formulations.

1,1,1-trichloroethane is not decomposed by heat or light under 
normal conditions of use but some decomposition occurs in the 
presence of open flames and red hot surfaces, to form hydrogen 
chloride and traces of phosgene. Thermal decomposition of the vapour 
in air is likely to commence in the temperature range 150-285'C (3).

Under the influence of ultraviolet light from welding arcs, some 
decomposition occurs mostly to acid products but some phosgene is 
also produced, and therefore solvent degreasing operations should be 
well separated from welding.

1,1,1-trichloroethane reacts only very slowly with water at ordinary 
temperatures. The liquid solvent is stable to oxidation especially 
when suitable stabilisers are present.

SL 037320
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3 1,1,1-TRICHLOROETHANE IN THE ENVIRONMENT

3,1 Concentrations in the Air

Information on the concentration of 1,1,1-trichloroethane and 
other chlorinated solvents in the atmosphere has previously been 
published by numerous authors, Lovelock et al (t|), Wilkness et al 
(5), Lovelock (6, 7), Lilian et al (8) and McConnell (9). Data 
has also become available in reports from NAS (10) and DOE (11). 
The most recent data available is from NASA/WMO (1^), Singh et al 
(12), Prinn et al (15) amd Khalil and Rasmussen (23).

The average background concentrations (ie in regions remote from 
industrial centres) are in the range 0.13-0,18 ppb (10, 11) with 
significantly higher concentrations in the northern hemisphere 
than in the southern hemisphere (12). Table 1 shows results of 
measurements made in 1972-76 in various parts of Europe (13).
The concentrations exhibit the large variations typical of 
industrialised areas, ranging from the background levels up to 
several ppb for air masses originating in urban centres.
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TABLE 1 - CONCENTRATIONS OF 1,1,1-TRICHLOROETHANE IN AIR (ppb v/v)

LOCATION COUNTRY [CC13-CH33

Liverpool (Childwall) 
Widnes (Pex Hill) 
Delamere 
Frodsham
Moel Famau (N Wales) 
Rannoch Moor (Scotland) 
Forest of Dean

Hengelo (Open Country) 
Hengelo (Centre)
Weiwerd

Munich (Centre)
Munich 1 km fc 
Munich 5 km fc 
Munich 10 km fc 
Munich 20 km fc

Ranzel *
Langel 1 
Unkendorf *
Bochum (ref 18)

Bruxelles
Uccle
Uccle
Namur

Lyon (Centre)
Lyon 20 km du centre

UK 0.17
0.3^
0.03-0.20 
0.05-1.01 
0.34-0.68 
0.17-0.25 
0.47

NL 0.02-0.05
<0.02-0.13
<0.02

D ND
0.17-0.67 
ND-0.50 
ND-0.3*1 
ND

1.51-1.68
1.51-6.55

<0.50
0.33

B 0.17-0.39
<0.17 

ND
ND-0.34

F <0.84-2.01
<0,84-0.81*

* More recent analysis (May 8l) made near to Ranzel, Langel and Unkendorf do 
not show values above the detection level.

ND = Not Detected
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The climatic conditions will have an influence on the concentrations 
in the air, although the evaporation or solvent contained in water 
tends to make the concentrations uniform as suggested by McConnell 
and Lovelock (6, 7, 9).

3.2 Concentrations in Water

Measurements have also been carried out of concentrations in the 
waters of rivers (13) and the sea (Table 2) as well as in potable 
water (Table 3). The majority of values found lie in the range 
0.1 - 0.3 ppb.

These low concentrations found in the sea have been confirmed by the 
mass balance analysis carried out by Neely and Plonka indicating 
that only 2 percent of total 1,1,1-trichloroethane emissions are 
found in the ocean (16). It has also been reported that in aqueous 
media, the primary dissipative process is evaporation rather than 
hydrolysis (17).

TABLE 2

CONCENTRATIONS OF 1,1,1-TRICHLOROETHANE IN RIVERS AND SEAS (ppb w/w«)

LOCATION COUNTRY 1,1,1-TRICHLOROETHANE

Liverpool Bay UK <0.25 - 3.3

Twente Canal, Hengelo NL 0.07
Twente Canal, Delden <0.1
Eeras <0.1
Oostfriese Gaatje (South) 0.3
Oostfriese Gaatje (North) 0.1
Ranselgat 0.3
Huibertgat 0.2

Marghera I 0.6

River Durance Pont Oraison F ND
Ste Tulle ND

ND - Not Detected

* 1 ppb w/w represents 1 part in 10' by weight.
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TABLE 3

CONCENTRATIONS OF 1,1,1 -TRICHLOROETHANE IN POTABLE WATERS (ppb w/w)

COUNTRY LOCATION DATE KIND OF WATER [cci3-ch3J

UK 5 samples 
from
NW England

1974 Tap water 0.4 - 1.0

NL Hengelo February
1975

Tap water 0.04

Hengelo
Borne

June
1975

" " Hengelo
" " Borne

0.1
0.3

F Lyon Juillet
September
1976

Tap water 0.18 - 0.25

Ourlins
Lyon

Juillet
September
1976

ft It 0.15 - 0.34

Fleurieux Juillet
September
1976

If W 0.05 - 0.1

B Bruxelles 11.10.76 Tap Water <0.4

Schelle 11.10.76 n n <0.4

Wavre 11.10.76 ?i n <0.4

Bruxelles 8.10.76 Well water <0.4

L Lavacherie 7.10.76 Spring water <0.5
<0.4
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3-3 Concentrations in Food and in Animal and Human Tissues

Here again, it is in the work of McConnell et al (9) that the 
greatest amount of information on this subject is to be found.
In the common foods, amounts of 1-10 ppb 1,1,1-trichloroethane 
have been found, the lowest in fruits and meat, and the highest 
in fatty substances.

In human tissues concentrations in the range 1-5 ppb in kidneys 
and liver and 2-29 ppb in fatty tissues have been measured (9). 
More recent data is available which gives a similar concentration 
profile (18).

The conclusions reached from analysis of 1,1,1-trichloroethane in 
the UK support the view that together with trichloroethylene and 
perehloroethylene these substances are widely distributed at 
concentrations of a few parts in 10' in industrial and populated 
areas but that they do not bioaccumulate via food chains (9, 19).

lj DEGRADATION OF 1 ,1,1-TRICHLOROETHANE IN THE ENVIRONMENT

U . 1 In the Atmosphere

The atmospheric measurements made by Lovelock (7) show that the
1,1,1-trichloroethane found in the environment comes almost 
entirely from industrial sources. Earlier estimates of the 
atmospheric burden compared with the amount produced suggested that
1,1,1-trichloroethane had a lifetime in the environment of between 
5 and 10 years (20, 21, 22). A recent publication (15) suggests a 
global atmospheric lifetime of 10 years, whilst Khalil and Rasmussen 
in their latest publication (23) calculate 6 years.

The most important destruction mechanism for 1,1,1-trichloroethane 
in the environment is thought to be via reaction with hydroxyl 
radicals mostly in the troposphere. Estimates of the average 
hydroxyl^radical concentration in the troposphere (3 x 1(r to 
9.5 x ICr molecules/cc (15, 16, 2*0, taken together with 
measurements of the rate of hydroxyl radical attack on 1,1,1- 
trichloroethane (25) suggest that this is the major route for 
removal of 1,1,1-trichloroethane from the environment. Current 
estimates (20) suggest that this tropospheric mechanism accounts 
for 901 of the 1,1,1-trichloroethane emissions.

Approximately 10J of the 1,1,1-trichloroethane emitted to the 
atmosphere is likely to be transported to, and destroyed in, the 
stratosphere. The chlorine content will be released to take part 
in the atmospheric chlorine cycle, which according to theory 
could lead to depletion of ozone levels. However since 1979, 
advances in the science have led to a significant downward trend 
in the predicted effect of the chlorine cycle, considered alone, 
on atmospheric ozone. Current theory predicts that for the five 
chlorofluorocarbons, 1,1,1-trichloroethane and carbon tetrachloride, 
the overall long term steady state calculated ozone depletion

*1
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would be 3-5J. The depletion caused by 1,1,1-trlchloroethane 
would represent less than one tenth of this and would be less 
than half of that attributed to natural emissions of methyl 
chloride (26, 27, 28). Furthermore it is estimated that when the 
effect or other gases, such as C02, N?0, CH^ and NO are 
taken into account, there will be no change in total ozone, at 
least for several decades.

1.1.1- trlchloroethane differs in its behaviour in the atmosphere
from long lived compounds such as chlorofluorocarbons, in one major 
respect: any harmful effects, such as the postulated effect on
stratospheric ozone, could be rapidly reversed by a reduction in the 
amount released to the atmosphere on account of its relatively short 
life compared with fluorocarbons.

It is very difficult to simulate atmospheric degradation processes 
in the laboratory, and the detailed mechanism by which CH^-CCl^

is broken down to stable end products, HC1, CO^ and H.,0 is not

fully understood. However, in the laboratory, photo oxidation of
1.1.1- trichloroethane leads to the formation of HC1, phosgene and 
COg as well as acetic acid and 1,1,1,2 tetrachloroethane (29, 30).

M.2 In the Hydrosphere

The rate at which 1,1,1-trichloroethane transfers to the oceans 
depends on the rate of transfer across the air/sea interface (19).
Once in the ocean, degradation proceeds relatively slowly. Experiments 
have shown that under environmental conditions of temperature and pH 
the reaction products are acetic acid, hydrochloric acid and vinylidene 
chloride. Although published estimates and calculations of the half 
life have shown some variation (31, 32), more recent unpublished 
data is more consistent and a half life of 10 years (33) and M years 
(31*) have been determined.

5 TOXICOLOGY

The toxicological effects of 1,1,1-trichloroethane have been reviewed 
by NIOSH (35), EPA (36, 37) and the UK Health and Safety Executive (38).

5.1 Human Toxicology

5.1.1 Acute case reports

A M7 year old male accidentally drank 28 cc of 1,1,1-trichloroethane, 
and this resulted in nausea, vomiting and diarrhoea within 1 hour.
Urine tests initially indicated some kidney pathology, but symptoms 
eased after 6 hours and the man was asymptomatic after 12 hours.
After 50 hours, serum bilirubin was elevated, but a series of kidney 
and liver function tests were normal, as were the heart and blood 
profiles (38).

A number of cases of sudden death following VSA (volatile substance 
abuse) incidents involving 1,1,1-trichloroethane in the US were 
reported by Bass (MO). The author discusses the possibility that 
the deaths resulted from cardiac sensitisation to endogenous 
catecholamines.

8
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Several case reports of acute occupational over-exposure* by inhalation 
are reviewed by N10SH (35). Varying degrees of anaesthesia are 
reported, and the cases include several with fatal outcome. In the 
fatal cases, lung congestion and oedema are reported, as well as 
varying degrees of congestion of other organs; atmospheric concentrations 
were estimated at in excess of several thousand ppm. The non-fatal 
cases involved dizziness, lightheadedness and sometimes nausea and 
vomiting; recovery was uneventful, with electrocardiograms and liver 
and kidney function tests being normal.

5.1.2 Human experimental exposures

1.1.1- triehloroethane has been used as an inhalation anaesthetic in
humans (41, M2). 10 000 to 26 000 ppm is reported (M2) to be required
for the induction of anaesthesia, with 6000 to 22 500 ppm being required 
for the maintenance of light surgical anaesthesia.

Several experimental studies are reported in which various psycho- 
physiological tests were carried out on human subjects exposed to 
various levels of 1,1,1-trichloroethane by inhalation (43, 44, 45,
46). Lightheadedness was reported at 2600 ppm (43) and at 1000 ppm 
after 75 minutes (41). Romberg and similar tests were reported 
positive at these levels. Equilibrium was reported not to be 
disturbed by exposure at 1000 ppm for 30 minutes and neither reflexes 
nor equilibrium were disturbed by 500 ppm for up to 450 minutes 
(44). 900 ppm (43) is reported to affect Romberg performance and to
induce lightheadedness in some subjects. Salvini (45) reported that 
a range of psychophysiological tests were normal following exposure 
to 350 ppm and 450 ppm for 8 hours, with the exception of decreased 
perceptive capability under stress at 450 ppm. Gamberale (45) 
exposed 12 subjects to 250, 350, 450 and 550 ppm for four continuous 
30 minute periods and reported that a range of psychophysiological 
tests showed statistically significant differences at 350 ppm or 
more. These last two reports (45, 46) have been criticised by NIOSH 
(35) on the grounds of possible confounding factors and such studies 
rarely employ a double blind technique, which is fundamental to 
scientifically sound psychophysiological experimentation. These 
studies, taken together, show no convincing evidence of effects 
of this type at or below 350 ppm.

5.1.3 Human field studies

Binaschi (47) reported that the concentration of 1,1,1-trichloroethane 
in air in a work room in which workers had reported symptoms was 
250 ppm. Details of symptoms and the other solvents involved are 
not given.

Kramer (48) measured numerous physiological parameters in a matched 
pair study on two adjacent textile plants. Air concentrations of
1.1.1- trichloroethane varied from 11 to 838 ppm, with a mean of 115 
ppm; exposure was for up to 6 years. The authors concluded that no 
health impairment was suffered by workers at these concentrations.

A11

SL 037327

9



5.1.4

5.2

5.2.1

5.2.2

Stewart reported (49, 50) that no injury to man followed repeated 
occupational exposures to 500 ppm or less and Hatfield (51) stated 
that 100-200 ppm with peaks to 800 ppm had prevailed in the cleaning 
of aeroplane tip tanks Tor several years without incident.

A clinical, neurophysiological and behavioural study of female 
workers exposed to 1,1,1-trichloroethane showed no significant 
differences between the exposed and control groups with respect to 
clinical features, maximum motor conduction velocity, conduction 
velocity of slow fibres and psychometric data (52).

Effect on skin, eyes and mucous membranes

Lung oedema has been reported in cases of fatal inhalation over 
exposure (35).

Slight eye irritation was reported at 900-1000 (44) and eye, nose and 
throat irritation at 400-450 ppm (45) and 420-612 ppm (53).

Immersion of a hand in liquid 1,1,1-trichloroethane for 30 minutes 
resulted in mild erythema which persisted for one hour (54). It has 
been reported (50) that absorption of toxic amounts through the skin 
in normal industrial operations is highly unlikely.

Animal Toxicology

Acute studies

Oral LD50's are reported (42) to range from 9470 to 12 300 mg/kg in 
various species. The inhalation LC50 in the rat is reported (55) at 
18 000 ppm (3 hr) and 14 000 ppm (7 hr). The major effect reported 
is central nervous system depression. Adams et al (55) found that 
concentrations approaching the LC50 produced no significant pathological 
changes in the liver or kidneys of rats. Cardiosensitisation has 
been reported: Reinhard et al (56) found cardiosensitisation in
3/18 dogs at 5000 ppm and 12/12 dogs at 10 000 ppm (ventricular 
fibrillation occurred in one dog at the top dose level); Trochimowicz 
(57), on the other hand, did not find cardiosensitisation in a study 
of 41 dogs at 5000 ppm.

Subacute studies

Adams et al (55) exposed rabbits, rats, guinea pigs and a monkey to 
concentrations ranging from 650 ppm to 5000 ppm by inhalation for 
7 hours/day for periods ranging from 4 to 12 weeks. The monkey 
showed no tissue histopathology at 3000 ppm, rabbits showed a slight 
depression in growth rate at 5000 ppm but no histopathology, rats 
showed temporary growth retardation at 5000 ppm but no histopathology 
and there were no efects at 3000 ppm while guinea pigs (the most 
sensitive species) showed slight centrilobular fatty infiltration of 
the liver (without necrosis) at 3000 ppm, no histopathological 
effects at 1500 ppm and depression of growth rate at 650 ppm and above.

Prendergast (58) exposed monkeys, dogs, rabbits, rats and guinea 
pigs to 2200 ppm, 8 hours/day, 5 days/week for 30 exposures. 
Monkeys, dogs and rabbits showed slight weight loss but otherwise 
all animals were reported normal (including histopathology). 
Continuous exposure at 370 ppm for 90 days showed some non-specific 
lung congestion. _

Sh 037328

10



MacEwen et al (59) exposed mice to 250 and 1000 ppm continuously for 
ID weeks. 1000 ppm showed reversible fatty changes in the liver but 
no necrosis; 250 ppm showed no liver effects. McNutt (60) on the 
other hand, in a similar experiment, reported centrilobular hypertrophy 
at 1000 ppm with increased liver weight and elevated triglycerides, 
and transient elevated triglycerides at 250 ppm.

5.2.3 Chronic studies

Quast et al (61) exposed rats to 875 and 1750 ppm of a 1,1,1- 
trichloroethane formulation for 6 hours/day, 5 days/week for 
12 months; rats were allowed to survive for up to 31 months.
Female rats at 1750 ppm showed an increased incidence of focal 
hepatocellular alterations which were not progressive or life 
shortening; apart from this minimal effect, there were no changes 
at either dose level in either sex in body weight, mortality, 
haematology, urinalysis, clinical chemistry, cytogenetic studies, 
terminal organ weights or gross and histopathology that could be 
attributed to exposure.

NCI (62) exposed Osborne-Mendel rats and B6C3F1 mice to 1,1,1- 
trichloroethane by oral gavage 5 days/week for 78 weeks. There were 
two dose levels; for rats 750 and 1500 mg/kg/day and for mice the 
time weighted average doses were 2807 and 5615 mg/kg/day. Both 
species showed depression of body weight and the survival time, 
particularly of mice, was adversely affected. Extensive non-tumour 
histopathology was carried out but not analysed statistically. The 
non-neoplastic lesions observed are described as being of types 
observed previously as spontaneous occurrences in ageing laboratory 
mice and rats.

Groups of male and female 86C3F1 mice (80/sex/group) were exposed (63) 
to vapour concentrations of 0, 150, 500 or 1500 ppm of a 1,1,1-trichloro 
ethane formulation for 6 hours/day, 5 days/week for 2 years. Ten mice/sex 
from each group were predesignated for interim sacrifices after 6, 12 
and 18 months exposure. Fifty mice/sex from each group were assigned to 
the study to be terminated after 24 months. Parameters measured 
during the study included mortality, in life clinical signs of 
toxicity, haematology, clinical chemistry, body weight, organ 
weights (liver, kidneys, brain, heart, testes), gross patholgy 
and hispathology. Inhalation exposure of male and female B6C3F1 
mice to these dose levels for two years did not result in any 
toxic or carcinogenic effect considered due to the test chemical.

5.3 Mutagenicity/Carcinogenicity

1,1,1-trichloroethane has been tested for mutagenic activity using 
bacterial systems (64, 65), a mammalian cell system (66), a host 
mediated assay system with Saccharomyces Pombe (67) and bone marrow 
cytogenetics (61). All results are negative, with the exception of 
the cell transformation test (66) and a weak positive in one of the 
strains used by Simmon (65). EPA (36) cite an equivocal result in a 
Salmonella system obtained by Litton Bionetics. The chemical 
composition of the material tested must be considered when interpreting 
these results.

In the long term inhalation study by Quast et al (6l, described in
5.2.3 above), the tumour incidence in rats exposed to 875 or 1750 
ppm was not increased relative to that seen in control animals.

SL 037329
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5.H

5.5

Similarly in the two year mouse inhalation study describ d above (63) 
no carcinogenic effect was seen at 1500 ppm or below.

The NCI Bioassay (62, described in 5.2.3 above), showed no increased 
tumour incidence compared with controls in mice or rats of either 
sex, although NCI believe the study to be flawed because of the 
reduced survival time of both rats and mice. This study is being 
repeated by NTP.

Bell (68) reported preliminary findings from a chronic inhalation 
study which exposed rats to 200, ^0 and 875 ppm 1,1,1-trichloroethane 
for 7 hours/day, 5 days/week for 18 month. There was no indication 
during initial audit studies of a carcinogenic response.

Reproductive Toxicology

Schwetz et al (69) exposed pregnant rats and mice to 875 ppm 1,1,1- 
trichloroethane for 7 hours/day from days 6 to 15 of gestation. No 
teratogenic effects were seen in either species.

York et al (70) exposed female rats to 2100 ppm 1,1,1-trichloroethane 
by inhalation before mating and/or during pregnancy. There was no 
significant detrimental effect on any of the maternal or foetal 
toxicity parameters measured, nor was there any teratogenic effect.

Lane et al (71) carried out a reproductive study in which male and 
female mice and their offspring were exposed to up to 1000 mg/kg/day
1,1,1-trichloroethane in drinking water. No compound related 
effect was seen on fertility, gestation, viability or lactation 
indices, nor were dominant lethal or teratogenic effects observed in 
either of the two generations tested.

Metabolism

1.1.1- trichloroethane is metabolised to a very small extent, and 
this limited metabolism may underlie the generally low toxicity of
1.1.1- trichloroethane. Hake (72) showed that 99% of an ip injected 
dose is excreted unchanged via the pulmonary route by rats. Schumann 
et al(73, 7*0 showed 97% exhaled in rats to be unchanged and 92— 9^1% 
in mice. Mice were also shown to exhale 1,1,1-trichloroethane more 
rapidly, and to biotransform approximately 5 fold more on a body weight 
basis than rats. Repeated exposure did not significantly affect the 
disposition of 1,1,1-trichloroethane compared with singly exposed
rats and even after long term repeated exposure the biotransformation 
of 1,1,1-trichloroethane remains limited. Also, 1,1,1-trichloroethane 
was shown to possess little potential for significant bioaccumulation 
in rodents. In man (75), of an inhaled dose is exhaled unchanged 
in the first hour.

Trichloroacetic acid and trichloroethanol have been detected as 
metabolites (76). It has been suggested (72, 76) that 1,1,1- 
trichloroethane is metabolically oxidised to trichloroethanol, which 
is then either excreted as the glucuronic acid conjugate or further 
oxidised to trichloroacetic acid and excreted as such. It is not 
considered that urinary metabolite measurements (77, 35) or breath 
analysis (35) currently provide reliable methods for evaluating 
exposure to 1,1,1-trichloroethane.
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Review of likely effects in Humans and Conclusions

Acute over-exposure by inhalation will result in central nervous 
system depression and possibly cardiosensitisation. If the exposure 
has been severe enough such incidents can prove fatal,

1,1,1-trichloroethane is unlikely to have an adverse effect on the 
liver as evidenced by both acute and chronic animal studies as well 
as human studies and the uneventful recovery of human cases of 
non-fatal over-exposure.

Almost all the experimental psychophysiological studies reported 
suffer from a failure to follow a double blind protocol; even 
so, there are no indications of any such effect at levels below 
350 ppm.

Human field studies must also be interpreted with caution; difficulties 
with controls, confounding multiple exposure, subjective symptoms 
and inadequate atmospheric determinations are among the problems 
usually encountered. The studies published on 1,1,1-trichloroethane, 
when viewed as a whole, do not suggest that adverse effects are 
likely to be encountered at levels at or below 350 ppm, which is the 
current OEL (Occupational Exposure Limit) in the UK (78).

1,1,1-trichloroethane has proved to be generally non-rautagenic in 
the various test systems employed and has failed to increase tumour 
incidence in any of four separate long term animal studies (three by 
inhalation and one by ingestion). It is thus considered to be 
extremely unlikely that it will cause carcinogenic effects in 
humans.

Reproductive and teratogenicity studies in animals have shown no 
evidence of adverse effect.

In conclusion there is no evidence, from any of the animal or human 
studies reported, to suggest that adverse effects are likely to be 
encountered in humans at occupational exposure levels at or below 
350 ppm.
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