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SIDS INITIAL ASSESSMENT PROFILE

CAS No. 56-81-5

Chemical Name 1,2,3-Propanetriol (Glycerol)

Structural Formula

RECOMMENDATIONS

The chemical is currently of low priority for further work.

SUMMARY CONCLUSIONS OF THE SIAR

Human Health

All SIDS health endpoints are fulfilled. It should be noted that much of the data on glycerol is historic and of rather
low quality compared to current guideline requirements. Nevertheless, there is an overall consistency within the
available data that allows conclusions to be drawn. Glycerol is absorbed following ingestion and metabolised by
glycerokinase in the liver to carbon dioxide and water or incorporated in the standard metabolic pathways to form
glucose and glycogen. The weight of evidence indicates that glycerol is of low toxicity when ingested, inhaled or in
contact with the skin.

Glycerol is of a low order of acute oral and dermal toxicity with LD50 values in excess of 4000 mg/kg bw. At very
high dose levels, the signs of toxicity include tremor and hyperaemia of the gastro-intestinal -tract. Skin and eye
irritation studies indicate that glycerol has low potential to irritate the skin and the eye. The available human and
animal data, together with the very widespread potential for exposure and the absence of case reports of
sensitisation, indicate that glycerol is not a skin sensitiser.

Repeated oral exposure to glycerol does not induce adverse effects other than local irritation of the gastro-intestinal
tract. The 2-year study of Hine (1953) was chosen to establish the overall NOEL after prolonged treatment with
glycerol of 10,000 mg/kg bw/day (20% in diet), which is in agreement with the findings in other studies. At this
dose level no systemic or local effects were observed. For inhalation exposure to aerosols, the NOAEC for local
irritant effects to the upper respiratory tract is 165 mg/m3 and 662 mg/m3 for systemic effects.

Glycerol is free from structural alerts, which raise concern for mutagenicity. Glycerol does not induce gene
mutations in bacterial strains, chromosomal effects in mammalian cells or primary DNA damage in vitro. Results of
a limited gene mutation test in mammalian cells were of uncertain biological relevance. In vivo, glycerol produced
no statistically significant effect in a chromosome aberrations and dominant lethal study. However, the limited
details provided and the absence of a positive control, prevent any reliable conclusions to be drawn from the in vivo
data. Overall, glycerol is not considered to possess genotoxic potential.

The experimental data from a limited 2 year dietary study in the rat does not provide any basis for concerns in
relation to carcinogenicity. Data from non-guideline studies designed to investigate tumour promotion activity in
male mice suggest that oral administration of glycerol up to 20 weeks had a weak promotion effect on the incidence
of tumour formation.
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No effects on fertility and reproductive performance were observed in a two generation study with glycerol
administered by gavage (NOAEL 2000 mg/kg bw/day). No maternal toxicity or teratogenic effects were seen in the
rat, mouse or rabbit at the highest dose levels tested in a guideline comparable teratogenicity study (NOEL 1180
mg/kg bw/day).

Environment

All SIDS environmental endpoints are fulfilled. It should be noted that much of the data on glycerol is historic and
of rather low quality compared to current guideline requirements. However, the weight of evidence indicates that
glycerol is of low toxicity to aquatic organisms and this conclusion is supported by QSAR predictions. The lowest
LC50 for fish is a 24-h LC50 of >5000 mg/l for Carassius auratus (Goldfish) and for aquatic invertebrates, a 24h
EC50 of >10000 mg/l for Daphnia magna is the lowest EC50. Several tests on algae are available, which suggest
very low toxicity to a range of species, however their validity is uncertain. A QSAR prediction for the 96h EC50 to
algae was 78000 mg/l. No toxicity towards the microorganism Pseudomonas putida was observed at 10000 mg/l
after exposure for 16 hours. No long-term aquatic toxicity data is available. Screening studies are available on frog
and carp embryos which indicate some effects on growth and hatching rates respectively at very high concentrations
of glycerol, >7000 mg/l. However, their ecological relevance is not clear.

In view of the limited robustness of the studies present, it was decided to derive a tentative PNEC for aquatic
organisms using QSAR predictions of acute toxicity. The tentative PNEC for aquatic organisms is calculated to be
780 mg/L, based on the lowest QSAR value (calculated for algae EC50 77,712 mg/L) and applying an assessment
factor of 100 in accordance with the OECD guidance. An assessment factor of 1000 for the aquatic PNEC
compartment could also be considered to reflect the uncertainty in the use of QSAR-predicted values. There are no
sediment or terrestrial effect data, but partitioning to both soil and sediment is expected to be very low, based on the
very low log Kow of glycerol. The equilibrium partitioning method was used to calculated tentative PNECs for soil
and sediment based on the PNECaquatic of 777 mg/l, PNECsediment = 479 mg/kg wwt and PNECsoil = 92.1 mg/kg wwt.

Exposure

The worldwide market for glycerol for the year 2000 was 500,000 tonnes. Glycerol has widespread use and can be
found in industrial, professional and consumer products. Glycerol is used as a constituent in numerous products and
as an intermediate in industrial applications for the manufacture of products such as soaps/detergents and glycerol
esters. It is found in consumer products such as pharmaceuticals, cosmetics, tobacco, food and drinks and is present
in numerous other products such as paints, resins and paper.

There is a potential for occupational exposure through inhalation and skin contact. Consumers may be exposed to
glycerol by the oral and dermal routes of exposure. Smoking may lead to an additional glycerol uptake by inhalation.

There is potential exposure to the aquatic compartment arising from the production and processing of this substance.
Glycerol will enter the aqueous and terrestrial environment from end uses such as in consumer products and down
hole lubricants for oil and gas fields.

Glycerol is a liquid with a calculated vapour pressure of 0.000106 hPa (at 25ºC), is fully miscible with water and has
a Log Kow of –1.76 (measured). It has a calculated half-life for photo-oxidation of ~7 hours and is not susceptible to
hydrolysis. The experimental data indicate that glycerol is readily biodegradable under aerobic conditions. Fugacity
modelling (Mackay Level III) predicts that glycerol will partition to the aquatic compartment (100%). Based on the
low Log Kow, it has a low potential for sorption to soil and is not expected to bioaccumulate.

NATURE OF FURTHER WORK RECOMMENDED

No further work is indicated, because of the low hazard potential of this substance.


