
SIAM 19, 19-22 October 2004   KO 
 

This document may only be reproduced integrally. The conclusions and recommendations (and their rationale) in this 
document are intended to be mutually supportive, and should be understood and interpreted together. 
 

Environment 
 
Iron dichloride is a solid inorganic substance (white rhombohedral crystals), sometimes has a green tint and is very 
hygroscopic. Its commercial form is liquid. It is freely soluble in water with a solubility of 650 g/L at 25 °C. Vapor 
pressure, partition coefficient in n-octanol/water and stability in water according to OECD TG 111 are not applicable 
for the salt of an inorganic substance. Photodegradation and biodegradation are not relevant for an inorganic 
compound. Environmental fate modeling cannot be performed with the available data. Bioaccumulation is not 
expected. 
 
The following studies for aquatic organisms were performed: 
 
Green algae (Selenastrum capricornutum): ECr50 (72 h) = 6.9 mg/L (growth rate) 
                                                                     ECb50 (72 h) = 3.8 mg/L (biomass) 
Invertebrates (Daphnia magna):                  EC50 (48 h) = 19.0 mg/L. 
Fish (Oryzias latipes):                                  LC50 (96 h) = 46.6 mg/L. 
 
For fish and algae, the observed effects were partially due to the pH changes. For fish, no mortality was observed up 
to 100 mg/l of iron dichloride in neutralised solutions. For algae, test solutions dropped below pH 7 at concentrations 
of 12 mg/l and above. 
 
No data were available on terrestrial organisms. From the results of aquatic organisms of three trophic levels, iron 
dichloride is considered to be moderately toxic in the aquatic environment. 
 
 
Exposure 
 
In Korea, the estimated production amounts of iron dichloride were approx. 100,000 tonnes/year in 1998. The 
European production capacity of iron dichloride is estimated to be 250,000 tonnes in 2004. 
 
Iron dichloride is produced by reaction of scrap iron with waste liquid hydrochloric acid in a continuous closed 
reactor and this chemical is mainly used as a supplementary cohesion agent to treat dye wastewater in textile, dye and 
paper manufacturing industries and as a raw material for iron trichloride production in Korea. In Europe iron 
dichloride is used for water treatment, H2S reduction, as a pigment and for soil immobilization. Further uses are as 
follows; metallurgy; reducing agent; pharmaceutical preparations; mordant in dyeing; sewage treatment. 
 
Iron dichloride is produced in a closed system and wastewater containing this chemical is recycled in to the 
manufacturing process. In the wastewater plants of textile, dye and paper manufacturing industries, dye sewage is 
treated with iron dichloride. Ferrous ion is oxidized to ferric ion which precipitates to form a slurry. The slurry 
contains ferric hydroxide (Fe(OH)3) and the supernatant of treated dye sewage is discharged. Therefore, 
environmental exposure of iron dichloride is expected to be very low and mostly ferric ion would be released.  
 
As for human exposure, there is a potential for exposure to workers via inhalation and dermal routes during the 
packaging or processing the raw material, cleaning of reaction tank or filtration after the reaction. But occupational 
exposure is controlled with personal protective equipments like goggles and gas filter mask and with ventilation in 
Korea. The substance is not classified as a hazardous chemical which is monitored for workplace exposure in Korea 
annually. Therefore, monitoring data for occupational exposure is not available. ACGIH TLV of iron dichloride is 
TWA 1 mg (Fe)/m3.  In the manufacturing factories, workers may be exposed to the mist of hydrochloric acid but 
monitoring data by personal air sampling of hydrochloric acid were under TLV-ceiling of 5 ppm. 
 
There is no direct use and there are no consumer products containing iron dichloride in Korea. 
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RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 

OF FURTHER WORK RECOMMENDED 
 
 
Human Health:  The chemical is currently of low priority for further work. The chemical possesses properties 
indicating a hazard for human health (corrosivity). The chemical is produced in a closed system and exposure to 
workers during the processing of the chemical is low. Based on data presented by Sponsor country (relating to 
labelling), adequate risk management measures are being applied. Countries may desire to check their own risk 
management measures to find out whether there is a need for additional measures.  
 
Environment:  The chemical is a candidate for further work. Based on the aquatic toxicity data and the use pattern 
presented by the sponsor country, member countries are invited to perform an exposure assessment, and if then 
necessary a risk assessment. Consideration should be given to the ongoing assessment of other iron salts in the OECD 
HPV Chemicals Programme. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 7775-14-6 

Chemical Name  Sodium dithionite 

Structural Formula 

 

 
 

SUMMARY CONCLUSIONS OF THE SIAR 
 

Human Health 
 
Sodium dithionite is not stable under physiological conditions, with the rate of decomposition increasing with 
increasing acidity. Upon contact with moisture, it is oxidized to hydrogen sulfite (HSO3

-), sulfite (SO3
2-) and hydrogen 

sulfate (HSO4
-), and under strongly acidic conditions it may liberate sulfur dioxide. Under anaerobic conditions (such 

as in the lower gastrointestinal tract), hydrogen sulfite (HSO3
-) and thiosulfate (S2O3

2-) may be formed. Hydrogen 
sulfite (HSO3

-) can be absorbed after ingestion. It is efficiently metabolized, and the major part rapidly excreted as 
sulfate into the urine.  
 
The acute oral LD50 of sodium dithionite in rats was about 2500 mg/kg bw, with atony, gastro-intestinal irritation, 
diarrhea and dyspnea as the main clinical and pathological signs at doses near to or exceeding the LD50. There were 
no acute dermal and no valid acute inhalation studies available. 
 
Sodium dithionite was slightly irritating to the skin, and strongly irritating to the eyes of rabbits.  Under acidic 
conditions, sodium dithionite may liberate sulfur dioxide, which is known to induce respiratory irritation in humans. 
There was no animal data available regarding sensitization. In humans, allergic dermatitis from exposure to sulfites is 
rare and, consequently, sodium dithionite is not considered to possess a significant skin sensitization potential. 
Although there were no specific reports with regard to sodium dithionite available, the potential for allergoid 
reactions (“sulfite-asthma”) should be assumed in sensitive individuals following oral or inhalation exposure. 
 
Sodium dithionite was not tested for its toxicity after repeated dosing. Due to its rapid degradation under in vivo 
conditions, the toxicity data on its decomposition products were used for the evaluation of this endpoint. The 
conversion products, including sulfite (SO3

2-), hydrogen sulfite (HSO3
-), sulfate (SO4

2-) and thiosulfate (S2O3
2-), are 

considered as substances of very low order systemic toxicity. It should be noted that sulfites, in general, reduce the 
thiamine content in food. For disodium disulfite, oral NOAELs (30 and 104 weeks) of 942 mg/kg bw/day and 
217 mg/kg bw/day were obtained for systemic toxicity and local gastrointestinal toxicity in rats, respectively. These 
results appear to be sufficiently representative also for the assessment of sodium dithionite. Repeated dose studies in 
animals using the dermal or respiratory routes were not available. 
 
Sodium dithionite was not mutagenic in standard bacterial tests with and without metabolic activation (OECD TG 
471, 472). No experimental data was available on the potential of sodium dithionite to induce chromosomal 
aberrations in vitro. An increase in the frequency of micronuclei in bone marrow cells of mice was found after 
intraperitoneal injection of high doses (2 x 500 or 2 x 750 mg/kg bw) of a mixture of sodium hydrogen sulfite (HSO3

-) 
and sodium sulfite, the degradation products of sodium dithionite under physiological conditions. 
 
No experimental data were available on the carcinogenic potential of sodium dithionite. In 1992, IARC concluded 
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that degradation products of dithionite, i.e. sulfur dioxide, sulfites, hydrogen sulfites and metabisulfites “are not 
classifiable as to their carcinogenicity to humans (Group 3)”. 
 
Sodium dithionite has not been tested for its effects on reproduction and development. Based on its physico-chemical 
behavior and its rapid conversion in the body, it is not expected that the intact molecule reaches the reproductive 
organs, or has any direct effect on reproduction and development. Data relating to the degradation products of sodium 
dithionite do also not indicate any adverse effects. At high dietary doses, which can cause maternal malnutrition and 
destruction of thiamine, fetal growth retardation was however observed. In a rat dietary study with sodium sulfite 
(similar to OECD TG 414), the NOAEL for developmental toxicity was at 5 % (about 1450 mg/kg bw/day; highest 
tested dose). At this dose clear signs of maternal toxicity were observed (LOAEL, maternal toxicity: 5 % in diet = 
about 1450 mg/kg bw/day). The NOAEL for maternal toxicity was at 2.5 % in feed (about 850 mg/kg bw/day). 
 
 
Environment 
 
Sodium dithionite dihydrate is very sensitive towards atmospheric oxygen in the finely crystalline state and oxidizes 
under heat development: the heat of oxidation can lead to ignition, e.g. upon contact with moisture. The anhydrous 
salt decomposes exothermically in air on prolonged heating above 90 °C (decomposition/oxidation products: sodium 
sulfate (Na2SO4) and sulfur dioxide (SO2)). Above ca.  150 °C, in exclusion of air, vigorous decomposition occurs, 
yielding mainly sodium sulfite (Na2SO3), sodium thiosulfate (Na2S2O3), sulfur dioxide (SO2) and a small amount of 
sulfur. Because of decomposition on heating, boiling point and melting point are not relevant. The vapour pressure is 
negligible and the Henry constant is near to zero due to the ionic character of the inorganic salt. Biodegradation or 
elimination tests are not appropriate for the inorganic substance. Hydrolysis occurs within hours at pH 7 and room 
temperature. There is no indication of a bioaccumulation potential.  
 
Main hydrolysis products are thiosulfate (S2O3

2-) and sulfite (SO3
2-). Small amounts of sulfur and sulfide (S2-) have 

been detected during oxygen-free hydrolysis. Oxygen dissolved in water is consumed by dissolved sodium dithionite. 
Final oxidation products are sulfate (SO4

2-) and sulfite (SO3
2-).  

 
Because of the high water solubility at 20 °C of 182 g/l (value related to formula Na2S2O4) and 219 g/l (related to 
formula Na2S2O4 * 2 H2O) respectively, for hydrated sodium dithionite, aquatic environment is the target 
compartment. Sodium dithionite is expected not to be stable in soil because of its rapid decomposition in water and 
the reaction with oxygen. 
 
From acute toxicity test to fish (Leuciscus idus), 96-hr LC50 was 62.3 mg/l. For algae (Scenedesmus subspicatus), 
72-hr ErC50 was 206 mg/l and 72-hr NOErC was 62.5 mg/l(corresponding values for biomass are 135 and 62.5 mg/l 
respectively; nominal concentration). For Daphnia magna, the acute toxicity value of 48-hr EC50 was 98.3 mg/l, and 
the chronic value of 21-day NOEC was > 10 mg/l. Due to oxygen concentrations < 1 mg/l at test start in high test 
concentrations in the fish and acute daphnia test, it cannot be excluded that the effect values found in these studies 
are at least partly caused by oxygen deficiency. A PNEC of 0.1 mg/l for the aquatic organisms was calculated from 
the chronic value (NOEC for daphnia > 10 mg/l) using an assessment factor of 100. 
 
 
Exposure 
 
For workers, the main potential routes of exposures to sodium dithionite are the respiratory and dermal route, for 
consumers the dermal route through the use of household products.  
 
In 2001, the estimates for sodium dithionite production for the world market amounted to approx. 550 000 
tonnes/year. These are distributed as follows: 60 000 - 120 000 tonnes in Germany, 40 000 – 80 000 tonnes in the 
rest of Europe, 100 000 - 150 000 tonnes in NAFTA and 200 000 – 300 000 tonnes in Asia. The production volume 
is used in dispersive manner, primarily in industrial applications to approx. 90 %. The use pattern is 50 % textile 
bleaching, 35 % pulp and paper bleaching, 5 % kaolin bleaching, 10 % other applications (e.g. household colour 
remover). According to Swiss, Danish and Swedish Products Registers sodium dithionite is contained in a large 
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number of products. Some of them are available to consumers. Release of the substance, its reaction and hydrolysis 
products into the environment (especially waste water) is likely to occur during the production and processing of 
sodium dithionite and from the use of the substance itself, as well as from the formulation and use of products 
containing the substance. 
 
During production and internal processing at one company in the Sponsor country, approx. 115 kg sodium dithionite 
(dust) were emitted into the air in 2000, where it is expected to be oxidized to sulfate (SO4

2-). No information on the 
emission into waste water or surface water are available for this site. Emission data from other production and 
processing sites or literature was not available. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 
Human Health:  The chemical is a candidate for further work. Sodium dithionite possesses properties indicating a 
hazard to human health (sulfite asthma, irritant effects on the eye, chromosomal aberrations in vivo were observed 
following intraperitoneal injection of the degradation products). There is only limited information on the exposure of 
workers in manufacturing and down-stream industries, and consumers may be exposed through household products 
(detergents, stain removers). It is therefore recommended to conduct an exposure assessment, and, if then indicated, a 
risk assessment. 
 
Environment:  The chemical is currently of low priority for further work. The chemical possesses properties 
indicating a hazard for the environment. These hazards do not warrant further work as they are related to acute 
toxicity which may become evident only at very high exposure levels. They should nevertheless be noted by chemical 
safety professionals and users.  
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 7783-20-2 

Chemical Name  Ammonium sulfate 

Structural Formula 

 
(NH4)2SO4 

 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Human Health 
 
Fertility and developmental toxicity studies with ammonium sulfate were not available. As ammonium sulfate 
dissociates in biological systems studies with other ammonium and sulfate salts can be used to cover these endpoints: 
A screening study according to OECD TG 422 with ammonium phosphate as analogue substance, which forms 
ammonium ions in aqueous solutions is available. Fully valid fertility studies with analogue compounds containing 
sulfate ions are however lacking. Two limited studies with sodium sulfate can be used for assessment of fertility and 
developmental toxicity, however, in none of these studies have the fetuses been examined histologically. There are no 
in vivo data on genotoxicity for ammonium sulfate. To bridge the data gap, data for ammonium chloride, which 
dissociates in aqueous media to form ammonium ions, as does ammonium sulfate, will be used. 
 
In aqueous media, ammonium sulfate dissociates in the ammonium and sulfate ions (NH4

+, SO4
2-). These can be taken 

up into the body by the oral and respiratory routes. Absorbed ammonium is transported to the liver and there 
metabolised to urea and excreted via the kidneys. Ammonium is also an endogenous substance that serves a major 
role in the maintenance of the acid-base balance. Minor amounts of ammonium nitrogen are incorporated in the 
physiological N-pool. Sulfate is a normal intermediate in the metabolism of endogenous sulfur compounds, and is 
excreted unchanged or in conjugated form in urine. 
 
Ammonium sulfate is of relatively low acute toxicity (LD50, oral, rat: 2000 - 4250 mg/kg bw; LD50 dermal, rat/mouse 
> 2000 mg/kg bw; 8-h LC50, inhalation, rat > 1000 mg/m3). Clinical signs after oral exposure included staggering, 
prostration, apathy, and laboured and irregular breathing immediately after dosing at doses near to or exceeding the 
LD50 value. In humans, inhalation exposure to 0.1 – 0.5 mg ammonium sulfate/m³ aerosol for two to four hours 
produced no pulmonary effects. At 1 mg ammonium sulfate/m3 very slight pulmonary effects in the form of a decrease 
in expiratory flow, in pulmonary flow resistance and dynamic lung compliance were found in healthy volunteers after 
acute exposure.  
 
Neat ammonium sulfate was not irritating to the skin and eyes of rabbits. There is no data on sensitisation available. 
 
A 14-day inhalation study on rats exposed to 300 mg/m3 , the only tested dose, did not report histopathological 
changes in the lower respiratory tract. As the respiratory tract is the target organ for inhalation exposure, the NOEL 
for toxicity to the lower respiratory tract is 300 mg/m3. 
The NOAEL after feeding diets containing ammonium sulfate for 13 weeks to rats was 886 mg/kg bw/day. The only 
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toxicity sign found was diarrhea in male animals of the high-dose group (LOAEL: 1792 mg/kg bw/day).  
 
Ammonium sulfate was not mutagenic in bacteria (Ames test) and yeasts with and without metabolic activation 
systems. It did not induce chromosomal aberrations in mammalian or human cell cultures. No in vivo genotoxicity 
tests are available. Based on the negative results from in vitro studies and the negative results in the micronucleus test 
in vivo with ammonium chloride a mutagenic activity of ammonium sulfate in vivo is unlikely. Similarly to other 
salts, high doses of ammonium sulfate may have the capability of tumor promotion in the rat stomach; it is, however, 
much less potent than sodium chloride when tested under identical conditions. 
 
There are no valid studies available on the effects of ammonium sulfate on fertility and development. Based on data 
from a similar ammonium compound (diammonium phosphate), which has been tested up to 1500 mg/kg bw in a 
screening study according to OECD TG 422 in rats it can be concluded that ammonium ions up to the dose tested 
have no negative effects on fertility. In the 13-week feeding study of ammonium sulfate with rats, no histological 
changes of testes were observed up to 1792 mg/kg bw. The ovaries were not examined. Fully valid studies with 
sulfate on fertility are not available.  
 
In a limited study (pretreatment time short, low number of animals, no fertility indices measured) where female mice 
were treated with up to ca. 6550 mg sulfate/kg bw (as sodium sulfate) no effects on litter size were found. 
 
Studies of developmental toxicity for ammonium sulfate are not available. In the screening study according to OECD 
TG 422 with up to 1500 mg diammonium phosphate/kg bw no effects on development have been detected in rats. In 
another limited screening study with exposure of mice to a single dose of 2800 mg sodium sulfate/kg bw no 
macroscopic effects or adverse effects on body weight gain have been detected in the pups. In both studies fetuses 
were not examined histopathologically.  
 
 
Environment 
 
Ammonium sulfate is a white solid, with a solubility in water of 764 g/l at 25 °C. When heated, decomposition starts 
at temperatures between 150 and 280 °C, depending on the experimental conditions and purity of the test substance, 
and is complete at 336 - 357 °C. The relative density is 1.77, and the partial pressure of ammonia over solid 
ammonium sulfate at 25 °C is 4.053*10-7 Pa. The log Kow was determined as –5.1 in a test according to OECD TG 
107; as this method applies only to substances which do not dissociate, the validity of this method for ammonium 
sulfate is uncertain. Due to the ionic nature of the substance the calculation of sorption onto organic soil matter does 
not have any practical meaning. 
 
Due to the salt-character of the substance the calculation of a fugacity model and Henrys Law Constant is not 
appropriate. Based on the physico-chemical properties of ammonium sulfate, water is expected to be the main target 
compartment. Although ammonium sulfate can be created in the atmosphere from ammonia and sulfur dioxide, this 
process is limited by atmospheric sulfur dioxide, not by ammonia, which has many natural sources. Particulate 
ammonium sulfate is removed from air by wet and dry deposition. There is no evidence for photodegradation of 
ammonium sulfate. 
 
In unsterilized soil, ammonium sulfate is mineralized fairly rapidly, and subsequently nitrified. Nitrification and de-
nitrification processes also occur naturally in streams and rivers, as well as in many secondary sewage treatment 
processes. 
 
Based on the high water solubility and the ionic nature, ammonium sulfate is not expected to adsorb or 
bioaccumulate to a significant extent. However, mobility in soil may be reduced through ion-ion interactions. 
 
Environmental effects can be assessed in the freshwater and marine environments. In addition, some information is 
available for soil and sewage treatment micro-organisms, for freshwater sediment, and for the terrestrial 
environment. 
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Freshwater Environment 
 
The lowest acute and chronic toxicity values for the three trophic levels are shown in the following table. 
 

Test 
Type 
 

Trophic Level Species Result 

Acute Fish juvenile Salmo gairdneri LC50 (96 h) = 173 mg/l 
Acute Invertebrates juvenile freshwater snail 

Helisoma trivolyis 
LC50 (24 h) = 393 mg/l 

Acute Invertebrates Daphnia magna EC50 (96 h) > 100 mg/l 
Acute Aquatic 

Plants 
Chlorella vulgaris EC50 (18 d) = 2700 mg/l 

(cell count) 
Chronic Fish alevins of Oncorhynchus 

gorbuscha 
NOEC (61 d) = 11 mg/l 

 
The PNEC for the freshwater aquatic environment is based upon the lowest observed chronic toxicity result, the 
NOEC value of 11 mg/l ammonium sulfate for alevins of Oncorhynchus gorbuscha. An assessment factor of 100 is 
appropriate, leading to a freshwater aquatic PNEC of 0.11 mg/l. Supporting information is also available for three 
juvenile amphibian species. The most sensitive amphibians were 6 week-old Pseudacris regilla tadpoles, with a 
NOEC (10 d) of 82mg/l ammonium sulfate. 
 
Marine Environment 
Marine acute data are available for fish, invertebrates and for phytoplankton, the latter being most sensitive. For 
Gymnodinium splendens and Gonyaulax polyedra , growth reduction was found at concentrations of 0.7 mg/l and 
above. No EC50 can be derived. For seawater invertebrates the lowest effect value was obtained for green mussel 
Perna viridis (96h-LC50 = 47.7 mg/l). For marine fish the lowest effect value was found for larvae of Sciaenops 
ocellatus with a LC50 (10 d) of 27 mg/l.  
 
Micro-organisms in sewage treatment  
Nitrification during sewage treatment plant operation involves both sensitive (no growth at 4700 but growth at 
94 mg/l ammonium sulfate) and insensitive (growth at 4700 mg/l ammonium sulfate) strains of Nitrobacter spp. 
These results indicate that a NOEC for specific nitrifying bacteria will be greater than 94 mg/l.  
 
In the terrestrial environment, the major effect of repeated ammonium sulfate application is a reduction in soil pH. 
The most toxic results for specific soil bacteria, for cyanobacteria in rice fields, show less than 50% reduction in 
nitrogen fixation at 330 kg/ha/yr in the absence of liming. Similar results are seen for plants, with 471 kg/ha/y for 6 
years affecting drought resistance in Picea abies. The soil fauna is less sensitive, with both Collembolla and 
Cryptostigmata numbers increasing under 708 kg /ha/year ammonium sulfate application.  
 
 
Exposure 
 
According to the statistics of the “International Fertilizer Industries Association” in 2002, approx. 0.76 million 
tonnes were produced in Germany, approx. 3.95 million tonnes in Western Europe, approx. 3.33 million tonnes in 
the United States and Canada, and approx. 3.95 million tonnes in Asia including Japan. The world wide production 
amounts to approx. 17.2 million tonnes per year.  
 
Ammonium sulfate is used primarily as a nitrogen source in commercial fertilizer mixtures or as a direct application 
fertilizer, which accounts for > 90 % of the total amount. It is further used in a variety of industrial applications and 
is also approved as a direct food additive in the EU. Non-agricultural products containing ammonium sulfate which 
are intended for use by the general public (e.g. cleaning products, paints), contain ammonium sulfate levels up to 
50 %. 
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Releases into the environment may occur during production, processing and use. According to measurements in a 
German chemical plant, releases in air are low. During production and internal processing at one company in the 
Sponsor country, less than 25 kg were emitted into the air in 2001. No quantitative information on the emission into 
wastewater or surface water is available for this site; however, any waste material is practically quantitatively 
recycled at this production site. No data about environmental releases at other production and processing sites are 
available. Releases into the environment from fertilizer applications may result in some leaching to watercourses 
from sandy soils, whilst monitoring data from representative European catchments have shown negligible leaching 
from less acidic, clay and clay loam soils. 
 
Consumer exposure is low. 
 
Ammonium salts and sulfates are abundant in the environment. Ammonium sulfate is a neutralization product of 
ammonia and sulfuric acid in the atmosphere. Levels of sulfate in air in Canada have been found to range from 3.0 -
 12.6 µg/m3 with a mean of 7.0 µg/m3. In the USA sulfate concentrations in air ranged from 0.5 - 228 µg/m3, with the 
means ranging from 0.8-31.5 µg/m3. The average daily intake from air would amount to 0.02 - 0.63 µg assuming 20 
m3 of inhaled air per day. In winter indoor sulfate levels (21.6 nmol/m3) were shown to be similar to outdoor sulfate 
levels (30.6 nmol/m3) and were predominantly of outdoor origin. The use of kerosene heaters has been shown to 
increase indoor sulfate levels (82.7 nmol/m3); the major form of the indoor sulfate was ammonium sulphate. 
 
Sulfate occurs in drinking water with a median concentration of 24 mg/l and the 99th percentile concentration of 560 
mg/l as measured by the U.S. EPA in 2001. Sulfates are natural components of food; ammonium sulfate is “generally 
recognized as safe (GRAS)” and approved as a food additive in the U.S. and in Europe. From these data it can be 
seen that consumer exposure to sulfate is low: 453 mg per day via food, 48 mg via drinking water assuming 2 l 
drinking water per day and 0.63 µg per day via air assuming 20 m3 respiratory volume. Ammonium sulfate intake via 
food is 20 mg/day. Endogenous production of ammonia (4000 mg/day) is about 2 orders of magnitude higher than 
exogenous intake (ammonia and ammonium) via food (20 mg/day), air (<1 mg/day) and water (<1 mg/day). 
 
According to the information provided by the Product Registers, exposure of the general public to ammonium sulfate 
may occur mainly through the use of fertilizer or horticulture products and to a minor extent through the use of paints 
and cleaning products. 
 
Exposure of workers to dust during production and storage, loading and unloading of trucks was measured. Eight 
measurements of respirable dust (including fine dust fraction) were carried out within 8 h (personal air samplers and 
sampling from the working room), but no analysis for ammonium sulfate performed, assumed as 100%. Results: all 
measurements showed concentrations close to the detection limit. Personal air samplings for respirable dust showed 
values < 0.354 - 0.360 mg/m3 (four samples) and for fine dust < 0.442 - 0.455 mg/m3 (four samples). 
 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 
Human Health:   This chemical is currently of low priority for further work because of its low hazard profile. 
 
Environment:  The chemical possesses properties indicating a hazard for the environment. These hazards do not 
warrant further work, as they are related to acute toxicity which may become evident only at high exposure levels. 
They should nevertheless be noted by chemical safety professionals and users. Although the substance has a low 
inherent hazard potential for the environment, it degrades in the environment to nitrite. It is recommended that the use 
of ammonium sulfate as a fertilizer is taken into account when assessing the exposure of nitrite and nitrate to humans 
through drinking water. The chemical is currently of low priority for further work. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 78-83-1 

Chemical Name  Isobutanol 

Structural Formula 
 

(CH3)2-CH-CH2OH 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Category/Analogue Rationale 
 
The acute aquatic plant (green algae) toxicity data on isobutanol (IBOH) was supported/addressed-using data from the 
structural analog, n-butanol (CAS No. 71-36-3).  
 
Human Health 
 
Isobutanol is rapidly absorbed following inhalation and oral exposures.  Isobutanol is rapidly metabolised to 
isobutyraldehyde and isobutyric acid in rodents and humans. 
 
This chemical has low acute toxicity by all routes. The oral LD50 in male rats is >2830 mg/kg bw and in female rats 
was 3350 mg/kg bw.  Dermal LD50 in male rabbits was >2000 mg/kg bw and 2460 mg/kg bw in female rabbits.  
Inhalation LC50 values for vapor exposures were >6,000 ppm (18,120 mg/m3) in male and female rats.  Isobutanol is a 
slight to moderate skin irritant and a severe eye irritant. 
 
Repeated exposures to moderate to high concentrations of isobutanol are well tolerated in rats.  In a 90-day inhalation 
study, rats were exposed to isobutanol at 0, 250, 1,000, or 2,500 ppm (760, 3,030 or 7,580 mg/m3).  A reduced 
response to an external stimulus was noted in the exposed animals only during the exposure period.  Repeated 
exposures did not exacerbate these transient effects.  There was no evidence of neurotoxicity based on functional 
observational battery (FOB), quantitative motor activity, neuropathy and scheduled-controlled operant behavior 
endpoints.  The NOAEL was 1,000 ppm (3,030 mg/m3) based on increases in erythrocyte count, hemoglobin, and 
hematocrit measures in the female rats.  Based on the definitive measures of neurotoxicity (FOB, motor activity, 
histopathology), the NOAEL for neurotoxicity was 2,500 ppm (7,580 mg/m3). A 13-week oral gavage study was 
conducted with isobutanol with dose levels of 0, 100, 316, and 1,000 mg/kg bw/day.  Hypoactivity, ataxia and 
salivation were noted in the 1,000 mg/kg bw/day dose groups.  Hypoactivity and ataxia were resolved by the 4th week 
of the study.  In addition, slight decreases in body weight gain and feed consumption were noted in the first two weeks 
of the 13-week study in the 1,000 mg/kg bw/day dose group.  The NOAEL was 316 mg/kg bw/day.    
 
Several in vitro mutagenicity studies indicate that isobutanol is not a genotoxicant.  In addition, isobutanol was 
negative in an in vivo mouse micronucleus study. 
 
An inhalation two-generation reproductive toxicity study conducted with isobutanol (up to 2500 ppm (7,580 mg/m3)) 
did not cause any parental systemic, reproductive, or neonatal toxicity when administered for two generations via 
whole-body exposure.   The NOEL for reproductive and neonatal toxicity was 2,500 ppm (7,580 mg/m3).  No adverse 
developmental effects were noted in rats or rabbits exposed by inhalation to 10,000 mg/m3 isobutanol during 
gestation.  The NOAEL for developmental toxicity was 10,000 mg/m3. 
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Environment 
 
The available physicochemical data are adequate to describe the properties of isobutanol.  Isobutanol has a vapor 
pressure of 13.9 hPa (10.43 mmHg) at 250C, a water solubility of 85 g/l at 250C and a log Kow of 0.79.  The melting 
and boiling points for isobutanol are approximately -108° and 108° C, respectively. The photochemical removal of 
isobutanol as mediated by hydroxyl radicals occurs with a calculated half-life of 1.55 days. Isobutanol is readily 
biodegradable under aerobic conditions. Isobutanol volatilises moderately from moving rivers, but less so from 
quiescent lakes and other surface water bodies (calculated volatilization half-lives of 43 hours from a river and 23 
days from a lake). Isobutanol is not persistent in the environment and is not likely to bioaccumulate in food webs.  
Based on Level III distribution modelling it is estimated that the majority of isobutanol released to the environment 
will partition into water (51.6%) and soil (43.5%), with a smaller amount in air (4.85%). 
 
Acute fish and aquatic invertebrate toxicity data are available for isobutanol.  Data from the structure analog n-
butanol have been used to support/address the acute aquatic plant endpoint. A flow-through test with fathead 
minnows (Pimephales promelas) reported a 96-hour LC50 of 1430 mg/L.  Static tests were conducted using three 
water column-dwelling invertebrate species (Daphnia magna, D. pulex, Ceriodaphnia reticulata) according to 
ASTM procedures.  Forty-eight hour EC50 values of 1300 (96% CI 1200-1400), 1100 (950-1200), and 1200 (1100-
1300) mg/L were reported for the three species, respectively.  Since no reliable data are available for describing the 
toxicity of isobutanol to algae, the results of a test on the structurally analogous substance, n-butanol, are presented. 
The test with Selenastrum capricornutum determined a 96-hour EC50 of 225 mg/l. 
 
 
Exposure 
 
Isobutanol is manufactured at 16 plant sites in the United States and about 35-40 companies or sites worldwide.  
Production in the United States was reported to be in the range of 100 – 500 million pounds (45-227 thousand metric 
tons) in 1998.  Worldwide production capacity outside the U.S. is about 402 thousand metric tons.  The largest uses 
of IBOH are as follows:  production of isobutyl acetate and other chemicals; use as a direct solvent and as an 
intermediate in the production of lubricant additives.  Use as a direct solvent in coatings, lacquers, primers, and 
adhesives offers the most potential source of human exposure, since some of these applications are open processes, 
and isobutanol solvent may be released to ambient air through evaporation as the coating or lacquer dries.  
Consumers may use some of these products. Human exposure to isobutanol may occur in the work place during 
manufacture, formulation into products or in various industrial applications, such as working with coatings 
containing isobutanol as solvent.  Such exposures can occur through inhalation and dermal contact.  Workplace 
exposure limits have been established for isobutyl alcohol in most OECD countries.  Consumers are exposed when 
working with consumer products, such as coatings, that contain isobutanol, and through ingestion of foods and 
beverages that contain naturally occurring isobutanol.  Consumers may also be exposed to environmental 
concentrations of isobutanol in the air or water.  Almost all human beings are exposed daily to low concentrations of 
isobutanol from natural sources, such as in foods and from fermentation of carbohydrates.  Exposures to artificial 
sources also occur, primarily in the vicinities of plants that manufacture, process or use isobutanol in many 
applications. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 
Human Health: Isobutanol possesses properties indicating a hazard for human health (dermal and eye irritation). 
These hazards do not warrant further work as they are related to reversible, transient effects that may become evident 
only at high exposure levels. They should nevertheless be noted by chemical safety professionals and users. 
 
Environment: Isobutanol is currently of low priority for further work due to its low hazard profile. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 85535-85-9 

Chemical Name  Alkanes, C14-17, chloro- 

Structural Formula 

 
 

CxH(2x-y+2)Cly 
(Where x = 14-17 and y = 1-17) 

 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Human Health 
 
[to be updated at a later stage, for current conclusions on human health see SIAP from SIAM 10] 
 
Environment 
 
C14-17 chloroalkanes – generally known as medium chain length chlorinated paraffins or MCCPs - is a viscous liquid 
of low volatility and low water solubility (~0.027 mg/l at 20oC), with a log octanol-water partition coefficient (log 
Kow) of 5.5-8 (depending on the degree of chlorination). The components do not hydrolyse in water, and from the 
available information can be considered not readily or inherently biodegradable (no data are available from standard 
tests). 
 
The high log Kow values imply a high potential for bioaccumulation, strong sorption to sewage sludge, soils and 
sediments and very low mobility in soil. Bioconcentration factors (BCFs) have been reported for a variety of aquatic 
organisms, but interpretation of the data is complicated by the very low water solubility. The best estimate of a fish 
BCF is 1,087 l/kg. Uptake via food into fish, via sediment into worms and via soil into earthworms and plants has 
also been demonstrated. 
 
The ecotoxicity database for MCCPs is complicated because many tests have been conducted at concentrations well 
above the water solubility. 96-hour LC50s for fish are significantly in excess of water solubility. No effects on 
mortality, growth or behaviour of Rainbow Trout (Oncorhynchus mykiss) were observed at 1 and 4.5 mg/l during a 
60-day test. No effects occurred in eggs or larvae of Japanese medaka (Oryzias latipes) exposed for 20 days at 
0.0029-3.4 mg/l. Several aquatic invertebrate species have been tested, but Daphnia magna is the only species to be 
affected in both short-term tests (48-hour EC50 = 5.9 µg/l) and long-term tests (21-day NOEC = 10 µg/l based on 
mortality and reproductive effects) at concentrations below water solubility. Effects over 96 hours on the alga 
Selenastrum capricornutum occurred at concentrations above solubility, and the NOEC is an order of magnitude 
greater than that for Daphnia. There is no fully valid long-term toxicity study that investigates all of the sensitive 
early life-stages in fish, but by analogy with the data available for a similar substance (C10-13 chloroalkanes) the 
NOEC for fish early life-stages is unlikely to be lower than the NOEC for Daphnia. Although it is possible that the 
effects seen with Daphnia were due to physical adsorption, at least in the acute toxicity tests, direct toxic effects of 
the MCCPs themselves cannot be ruled out. The PNEC for the aquatic compartment is therefore 1 µg/l, using an 
assessment factor of 10 on the Daphnia NOEC. 
 
Long-term toxicity data are available for three sediment-dwelling organisms (Chironomus riparius, Lumbriculus 
variegatus and Hyalella azteca). The lowest NOEC was 50 mg/kg wet weight for both Lumbriculus and Hyalella. A 
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threshold concentration of 800 mg/l was measured using a mixed bacterial population from a sewage treatment plant. 
 
For the soil compartment, long-term toxicity data are available for terrestrial plants (Triticum aestivum, Brassica 
napus, and Phaseolus aureus), worms (Eisenia fetida) and soil microorganisms. The lowest NOEC was 106 mg/kg 
wet weight (normalised to a standard soil organic carbon content of 2%) for the worm.  
 
No significant effects were seen in a 5-day dietary study of mallard ducks (Anas platyrhynchos) and ring-necked 
pheasants (Phasanius colchius), other than a slight depression of food intake for mallards at the high dose level of 
24,063 mg/kg food. 
 
 
Exposure 
 
MCCPs are a complex mixture of components. Up to 160,000 tonnes are manufactured annually in Europe (1997). 
They are used mainly as secondary plasticisers for polyvinyl chloride (PVC), with minor uses in metal working 
fluids, paints, adhesives and sealants, leather processing liquors and rubbers and other polymeric materials.  
 
Emissions to the environment can occur both to the atmosphere and waste water. Sources of release include 
production sites, polymer and rubber processing sites, sites formulating or using metal working/cutting fluids, sites 
formulating or using paints, sites formulating or using sealants, sites formulating or using leather fat liquors or sites 
recycling carbonless copy paper. In addition, emissions to the environment (air, water and soil) could occur from 
finished articles (e.g. plastic or rubber components, painted surfaces and articles containing sealants) during their use 
and disposal. 
 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 
Environment: The chemical is a candidate for further work. This substance has been assessed in the European Union 
Risk Assessment program under Regulation EEC/793/93. The assessment concluded that environmental risk 
reduction measures were needed for production and use of the substance in PVC, other plastics and rubber, paints, 
metal cutting/working fluids, leather fat liquors and carbonless copy paper. An environmental exposure assessment is 
therefore recommended as a post-SIDS activity, to determine the need for similar measures in countries outside 
Europe.  
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 92-70-6 

Chemical Name  3-Hydroxy-2-naphthoic acid 

Structural Formula 

 
OH

C

COOH  

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Human Health 
 
The acute oral LD50 of 3-Hydroxy-2-naphthoic acid in rats was 823-1040 mg/kg bw. Clinical signs included reduced 
activity, accelerated breathing, closure of eyes, and diarrhoea. Gastro-intestinal irritation and dark or mottled livers 
were seen in the animals that had died during the studies. 
 
A 10% solution of 3-Hydroxy-2-naphthoic acid (approx. 2000 mg/kg bw) was lethal to guinea pigs when applied 
dermally for 24 hours under occlusive conditions. 
 
Moistened 3-Hydroxy-2-naphthoic acid was slightly irritating to the skin of rabbits in a test performed in accordance 
with OECD TG 404. Skin necroses and subcutaneous hemorrhages were observed in guinea pigs after occlusive 
exposures for 24 hours to the 10-12% solutions in mixtures of acetone and olive oil or corn oil. It caused serious 
damage to the eyes of rabbits (corneal vascularization/opacity) in tests performed in accordance with OECD TG 405. 
It may also have caused skin and upper respiratory tract irritation in workers.  
 
3-Hydroxy-2-naphthoic acid has skin sensitisation potential.  
 
After repeated administration to rats by the oral route for 28 days, there were indications of a possible effect on the 
adrenals in females at dose levels of 60 mg/kg bw/day and above. The only effects observed in males were a 
significantly reduced serum phosphate level and increased levels of bilirubin in serum and urine at a dose level of 300 
mg/kg bw/day. The same findings, and, in addition, increased liver weights were reported for females at 300 mg/kg 
bw/day. NOEL (male): 60 mg/kg bw/day; NOEL (female): 12 mg/kg bw/day.  
 
Poorly documented studies in rats involving repeated administration by the inhalation route gave indications of an 
effect on the kidneys (kidney necroses were reported after 10-days inhalation of 100 mg/m3). 
 
3-Hydroxy-2-naphthoic acid was judged non- mutagenic in three Ames bacterial tests in Salmonella typhimurium and 
Escherichia coli strains, but it caused chromosomal damage in V79 hamster cells in vitro (only in the absence, but not 
in the presence of metabolic activation). No clastogenic activity, and no toxicity was observed in vivo in bone marrow 
cells of hamsters, dosed with the maximum recommended dose of 2000 mg/kg bw, suspended in starch mucilage. Due 
to severe limitations (only 50 metaphases were examined per animal and there was no indication that the target tissue 
was reached by the chemical), the available in vivo study is not sufficient to assess whether the in vitro mutagenic 
activity is reproduced in vivo.  
 
3-Hydroxy-2-naphthoic acid was tested for its reproductive toxicity in a one-generation study according to OECD TG 
415. The administration of the test substance had no adverse effect on the reproductive abilities of the parental 
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generation. At a dose level of 200 mg/kg bw/day, the body weight of the offspring was decreased. Growth retardation 
and malformations (brachyury, kinked tail) were observed in the offspring of few litters at a maternally toxic dose 
(200 mg/kg bw/day). No Effect Level (NOEL) for reproductive toxicity: 200 mg/kg bw/day (highest tested dose); 
NOEL for toxicity to the offspring: 50mg/kg bw/day. The NOEL for systemic toxicity in males was 12.5 mg/kg 
bw/day (forestomach lesions at 50 mg/kg bw/day). The NOEL for systemic toxicity in females was 50 mg/kg bw/day 
(reduced body weight gain, forestomach lesions at 200 mg/kg bw/day). 
 
 
Environment 
 
3-Hydroxy-2-naphthoic acid has a calculated water solubility of 474 mg/l, a calculated vapor pressure of < 1.4 Pa 
and calculated log Kow values in the range of 3.4 – 3.59. The calculated data available are estimated for the 
undissociated acid. As 3-Hydroxy-2-naphthoic acid has a pKa-value of 2.8, under environmental relevant pH 
conditions the substance is completely dissociated. That means that the physico-chemical properties that are derived 
for the undissociated acid are not valid for the ionized substance.  
 
The environmental distribution of the substance cannot be estimated with a fugacity model as the available physico-
chemical properties were determined for the undissociated acid and not for the dissociated form that is present under 
environmental relevant pH conditions. However, as both volatilisation and adsorption are not expected for the 
dissociated substance, it can be assumed that the hydrosphere is the main target compartment for 3-hydroxy-2-
naphthoic acid. This is confirmed by a Mackay I model run for the sodium salt.  
3-Hydroxy-2-naphthoic acid is not readily biodegradable as was shown in a test according to OECD 301 C (1.3 % 
after 14 days). In a Zahn-Wellens test (OECD 302 B) with adapted inoculum the chemical was inherently 
biodegradable (85 % after 21 days). In a 42d bioaccumulation study with Cyprinus carpio BCF values of < 0.5 resp. 
< 4 were found for 3-hydroxy-2-naphthoic acid concentrations of 1 mg/l and 0.1 mg/l. Therefore, 3-hydroxy-2-
naphthoic acid has no potential for bioaccumulation. 
 
For 3-hydroxy-2-naphthoic acid there are short-term tests with fish, daphnids and algae available. In addition, a 
long-term test with Daphnia magna was performed. The following effect values were found: 
 
Brachydanio rerio: 96h-LC50 = 68mg/l, Daphnia magna: 48h-EC50 = 32.9 mg/l, Pseudokirchneriella subcapitata: 
72h-ErC50 = 65.3 mg/l, 72h-EbC50=26.1 mg/l; 72h-NOEC = 6.8 mg/l; Daphnia magna: 21d-NOEC = 10.4 mg/l. 
 
With an assessment factor of 50 a PNECaqua of 136 µg/l was derived from the lowest available NOEC of 6.8 mg/l 
found for green algae. 
 
 
Exposure 
 
In the EU the production and import volume is in the range of 10,000 to 50,000 t/a. The worldwide production 
capacity for 3-hydroxy-2-naphthoic acid is reported to 30,000 t/a . 3-Hydroxy-2-naphthoic acid is mainly used as 
intermediate for the production of dyes and pigments. Further uses are as intermediate for insecticides and 
pharmaceuticals. 
 
Occupational exposure may occur during production and processing of 3-hydroxy-2-naphthoic acid, mainly via the 
dermal route. Workplace measurements are available from one European production plant, ranging up to 1.23 mg/m3 
(mean value: 0.35 mg/m3). No exposure information is available with regard to processing sites.  
 
3-Hydroxy-2-naphthoic acid is a chemical intermediate for the production of dyes and pigments, which may also be 
used for pharmaceutical applications. A product containing 100% 3-Hydroxy-2-naphthoic acid is listed in the Swiss 
Product Register (2002) for industrial use (product category: developer/paints/dyes/laquers). No information on 
consumer products containing 3-Hydroxy-2-naphthoic acid was located in the Danish, Swedish and Swiss Product 
Registers (2002) and for Germany. 
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RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 

OF FURTHER WORK RECOMMENDED 
 

Human Health: The chemical is a candidate for further work, because 3-Hydroxy-2-naphthoic acid was a potent in 
vitro clastogen in an assay without metabolic activation. Due to severe limitations of the available in vivo 
chromosomal aberration study (only 50 metaphases were examined per animal and there was no indication that the 
target tissue was reached by the chemical), it is not possible to finally assess whether the in vitro mutagenic activity 
is reproduced in vivo. A standard in vivo test (mouse bone marrow chromosome aberration test (OECD TG 475) or 
an erythrocyte micronucleus test (OECD TG 474)) should therefore be performed as post-SIDS work. It is noted that 
the chemical is a skin irritant, can cause serious damage to the eye, is a skin sensitiser and there are indications of a 
teratogenic potential. 
 
Environment: The chemical possesses properties indicating a hazard for the environment. Based on data presented 
by the Sponsor Country (that reports that the only known use of the chemical in two OECD countries is as an 
intermediate, and relating to an unknown fraction of the global production volume), exposure to the environment is 
anticipated to be low, and therefore, this chemical is of low priority for further work. Countries may desire to 
investigate any exposure scenarios that were not presented by the Sponsor country. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 95-53-4 

Chemical Name  o-Toluidine 

Structural Formula 
N H 2

C H 3

 
 

SUMMARY CONCLUSIONS OF THE SIAR 
 
Human Health 
 
o-Toluidine is rapidly absorbed via gastrointestinal tract and is rapidly distributed, metabolized and excreted mainly 
via urine. Although there are no special toxicokinetic data on absorption via skin and respiratory tract, absorption via 
these administration routes is shown by data from acute toxicity studies. 
 
The LC50 (rat) is 852 ppm/4 hrs (approx. 3827 mg/m3/4 hrs), and oral LD50 (rat) is 750 mg/kg bw. The dermal LD50 
(rabbit) is 3250 mg/kg bw in a limited study. The predominant symptoms after inhalation or oral application were 
cyanosis, labored breathing, lethargy or loss of consciousness. o-Toluidine is a methemoglobin forming chemical; this 
was shown in rat and cat as well as in humans.  
 
o-Toluidine is not irritating to the skin of rabbits when tested for 24 hours under semi-occlusive conditions (rabbit, 
ear) and is moderately irritating when tested 24 hours under occlusive conditions (rabbit, skin). However, skin 
necrosis developed 72 hours post treatment in 1/6 animals under occlusive conditions. o-Toluidine causes serious 
damage to the eyes of rabbits. 
 
There are no valid data available to evaluate the sensitization potential of o-toluidine. 
 
Repeated dose studies show that o-toluidine is toxic to erythrocytes and a methemoglobin forming chemical. This was 
demonstrated in elevated methemoglobin levels up to 19.0 % in the subacute feeding study as well as in the marked 
splenic toxicity in the subacute gavage and subchronic feeding studies leading to hypercellularity in the bone marrow. 
Further target organs were liver and kidney (hemosiderin deposition) and urinary bladder (hyperplasia). Based on the 
hematological findings no NOAEL could be derived, the LOAEL (rat, 14-day feeding study) is 500 ppm (approx. 
23.7 and 25.5 mg/kg bw/day for males and females, respectively).  
 
Genotoxicity test results are as typical for the class of aromatic amines. o-Toluidine showed positive as well as 
negative results in point mutation assays in bacteria and yeast. Results from tests with mammalian cell systems 
(HPRT, TK, UDS) were inconsistent, too, and appear to be protocol dependent. However, positive and negative 
results were independent of the presence or absence of a metabolic activation system. In in-vitro tests for 
chromosomal aberrations o-toluidine yielded positive results in several cell systems and did induce micronuclei in 
human lymphocytes in-vitro. In in-vivo tests for chromosomal aberrations o-toluidine yielded negative results in bone 
marrow of mice. o-Toluidine did not induce micronuclei in the in-vivo mouse micronucleus tests following 
intraperitoneal or oral application. However, SCE assay in mice and UDS-test in rats gave positive results in vivo. o-
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Toluidine did not induce point mutations in the in-vivo SLRL-test with Drosophila melanogaster. Besides this, there 
are several, however, less reliable positive test results in Drosophila. Overall, o-toluidine showed potential for 
mutagenic activity in vitro and clastogenic activity in vitro and in vivo. 
 
After oral administration to mice o-toluidine induced and increased incidence of hemangiomas and 
hemangiosarcomas and hepatocellular carcinomas or adenomas. In rats, oral administration increased the incidence of 
tumors in multiple organs, including fibromas, sarcomas, mesotheliomas, mammary fibroadenomas and transitional 
cell carcinomas of the urinary bladder. IARC classified o-toluidine in group 2A (probably carcinogenic to humans).  
 
In the open literature, o-toluidine is suspected to cause urinary bladder tumors in workers. However, this finding 
cannot definitely be attributed to o-toluidine because of the co-exposure to other arylamines. There is no valid study 
on reproductive or developmental toxicity available, however, o-toluidine is genotoxic and carcinogenic and therefore 
it should be regarded as potentially toxic to reproductionaccording to EU Technical Guidance Document. In a 
subchronic feeding study in male rats o-toluidine hydrochloride led to degeneration of seminiferous tubules and a 
significant increase in relative weight of testis in systemic toxic doses. In very limited developmental toxicity studies 
effects on kidneys, ovaries, heart and lungs in progeny were reported that were difficult to interpret. However, due to 
its methemoglobin forming activity like other structurally related aromatic amino or nitro compunds o-toluidine is 
anticipated to exert developmental toxicity at least as a secondary consequence of maternal toxicity. As results from 
further testing would not affect the most stringent exposure control measures being already in place due to 
genotoxicity and carcinogenicity of o-toluidine, no further tests are warranted. 
 
 
Environment 
 
o-Toluidine is a light yellow liquid becoming reddish brown on exposure to air and light with a melting point 
of -24.4 °C for the α-form and -16.3 °C for the β-form, and a boiling point of 200.2 °C. The density of the liquid is 
0.9984 g/cm3 at 20 °C. The vapour pressure is 34.5 Pa at 25 °C. The measured log Kow is 1.40. The solubility in 
water is 15.0 g/l at 25°C. The dissociation constant is 4.44 - 4.45. The flash point is 85 °C, the auto-ignition 
temperature 482 °C. 
 
In the atmosphere o-toluidine is degraded by photochemically produced OH radicals. The half-life is calculated to be 
ca. 2.9 hours.  
 
With regard to its chemical structure o-toluidine is not expected to hydrolyze under environmental conditions. o-
Toluidine is readily biodegradable (MITI, comparable to OECD TG 301 C: biodegradation 65 % after 28 days, 
OECD TG 301 A: 88 - 90 % after 28 days, OECD TG 301 E: ca. 90 % after 28 days).  
 
According to the Mackay fugacity model level I, the favourite target compartment of o-toluidine is water with 
91.8 %, followed by air with 7.8 %. The measured and calculated Henry’s law constants (0.20-0.25 Pa m3/mol at 
25 °C) prove a low to moderate potential for volatilisation from surface waters. 
 
The available experimental bioconcentration factors (BCF) for o-toluidine indicate no significant potential for 
bioaccumulation in Pacific oysters (Crassostrea gigas) (BCF = 3.8 - 5.4) or Common bay mussels (Mytilus edulis) 
(BCF = 3.5 - 4.9). The bioconcentration factor BCF = 2.4 for o-toluidine, calculated from the octanol-water partition 
coefficient, confirms the low bioaccumulation potential also for fish..  
Koc values were calculated with PCKOCWIN v. 1.66 (Koc = 74) and with the TGD equation for the anilines (Koc = 
52). From the measured coefficient of distribution between the sediment and water (Kd = 0.013) the Koc was 
calculated to 0.87. These results indicate a low sorption potential of o-toluidine onto the organic phase of soil or 
sediments. However, adsorption of o-toluidine in soil can be enhanced by ion-ion interactions as the results with clay 
minerals show. 
 
Concerning the toxicity of o-toluidine to aquatic species reliable experimental results from tests with fish, Daphnia, 
and algae are available. The tests were performed according to standard procedures or similar methods. The lowest 
effect values (nominal concentration) from short-term tests and from a prolonged fish toxicity test are: 
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Leuciscus idus:   96 h-LC50  =   82.5 mg/l  
Poecilia reticulata:   14 d-LC50  =   81.3 mg/l  
Daphnia magna:   48 h-EC50  =   0.52 mg/l  
 Daphnia magna:   96 h-EC50  =   0.249 mg/l  
Chlorella pyrenoidosa:   96 h-EbC50 =  55 mg/l  
Selenastrum capricornutum: 72 h-ErC50 =  94.5 mg/l (72h-EbC50 = 30.9 mg/l)  
 
Reliable tests on chronic toxicity towards Daphnia and algae are available as well: 
 
Daphnia magna  21 d-NOEC = 0.0126 mg/l [Endpoint Reproduction] 
Daphnia magna:  21 d-LRCT = 0.1 mg/l [endpoint population growth]; derived NOEC = 0.032 mg/l 
Selenastrum capricornutum:   72 h-NOEC = 31.0 mg/l [endpoint growth rate]; (2.9 mg/l [Endpoint biomass]) 
Microcystis aeruginosa:  8 d-EC3 = 0.31 mg/l [endpoint cell multiplication], similar to NOEC 
 
Based on the lowest NOEC of  0.0126 mg/l derived for Daphnia magna a Predicted No Effect Concentration in 
water (PNECaqua) of 0.252 µg/l can be calculated with an assessment factor of 50.  
 
 
Exposure 
 
o-Toluidine is commercially manufactured by reduction of o-nitrotoluene. In 2001, the world wide production 
volume of o-toluidine is estimated to be 59,000 tonnes by 11 producers. o-Toluidine is an intermediate in chemical 
synthesis of herbicides, rubber chemicals, dye and pigment intermediates, resin hardeners, fungicide intermediates, 
pharmaceutical intermediates, and others. By far the largest use is as an intermediate in the manufacture of 
herbicides.  
 
No direct consumer use is known for o-toluidine. o-Toluidine is listed in the Danish, Finnish, Norwegian, and 
Swedish product registers as an industrial product. No consumer application is registered. The Swiss product register 
lists 2 analytical kits, both with a o-toluidine concentration of about 0.1 %, presumably for occupational use. An 
analytical substance is registered for industrial use with an o-toluidine content of less than 1 %. There are about 10 
metallic mordants for industrial use with o-toluidine levels of < 0.1 %. 
 
In the EU, the use of azo dyes releasing o-toluidine on degradation, is not permitted for textiles and other consumer 
articles. Thus, an exposure of consumers and of the environment due to releases from consumer products appears to 
be negligible. 
 
At all 5 sites of one company in the Sponsor country o-toluidine is manufactured and processed in closed systems. 
The effluent concentration from the wastewater treatment plants was below the detection limit of 20 µg/l (one 
production site), below 25 µg/l (one processing site) and 10 µg/l (two processing sites). For one production site in 
the Sponsor country only data for the sum of the toluidine isomers are available. 
 
o-Toluidine occurs in certain vegetables, in tobacco leaves and in the aroma of black tea. It is an intermediate in the 
biodegradation of o-nitrotoluene, e.g. at former munitions sites. Toluidine (isomers not specified, but o-toluidine 
likely to be present) was detected as a component of coal oil. o-Toluidine is formed during pyrolysis. Most recent 
detection of o-toluidine in environmental waters in the Sponsor country was in the rivers Rhine and Elbe in 1997and 
1998, with the highest o-toluidine concentrations of 0.1 µg/l in the Elbe river at Schmilka. 
 
o-Toluidine releases were up to 4 µg/cigarette. o-Toluidine was detected in contaminated outdoor air. In indoor air 
there was a correlation between o-toluidine concentration and exposure to environmental tobacco smoke. 
 
In Germany for occupational settings, a Technical Exposure Limit (TRK) of 0.5 mg/m³ is set for o-toluidine. At 
production and processing sites of the Sponsor company, the exposure of workers is well below this limit. 
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There are several published reports on biomonitoring of o-toluidine. o-Toluidine concentration in urine and the level 
of hemoglobin adducts in blood of workers were higher than in the general population in historic studies, but not in 
recent studies. In general, smokers have higher levels of o-toluidine in urine and of hemoglobin adducts in blood 
than non-smokers. o-Toluidine was also detected in human milk. 
 
Consumers are exposed to o-toluidine in environmental tobacco smoke, some foodstuffs, and (other) products in 
contact with smoke. Tobacco smoke is the predominant source of o-toluidine in humans. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 
Human Health: The substance is currently of low priority for further work. The chemical possesses properties 
indicating a hazard for human health (acute and subacute toxicity, methemoglobin formation, skin and eye irritation, 
genotoxicity, carcinogenicity, potential for reproductive toxicity). Based on data presented by the Sponsor country 
(relating to production by one producer which accounts for 17 – 60 % of global production and relating to the use 
pattern in several  OECD countries as well as occupational monitoring data from several countries), exposure is 
controlled in occupational settings, and exposure of consumers is negligible. Countries may desire to investigate any 
exposure scenarios that were not presented by the Sponsor. 
 
Environment: The substance is currently of low priority for further work. The chemical possesses properties 
indicating a hazard for the environment. Based on data presented by the Sponsor country (relating to production by 
one producer which accounts for 17 – 60 % of global production and relating to the use pattern in several OECD 
countries as well as surface water monitoring data from one country), exposure to the environment is anticipated to be 
low, and therefore this chemical is currently of low priority for further work. Countries may desire to investigate any 
exposure scenarios that were not presented by the Sponsor country. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

 

 

CAS Nos. 

25264-93-1 
25339-56-4 
25377-83-7 
27215-95-8 
25339-53-1 
25378-22-7 
85535-87-1 

629-73-2 
112-88-9 

 

 

Chemical Names  

[in the same order shown above for CAS Nos.] 
hexene  
heptene 
octene  
nonene 
decene 

dodecene  
alkenes, C10-13 

1-hexadecene  
1-octadecene 

Structural Formula 

[in the same order shown above for CAS Nos.] 

CH3-CH=CH-(CH2)2-CH3
a 

CH3-CH=CH-(CH2)3-CH3
a 

CH3-CH=CH-(CH2)4-CH3
a 

CH3-CH=CH-(CH2)5-CH3
a 

CH3-CH=CH-(CH2)6-CH3
a 

CH3-CH=CH-(CH2)8-CH3
a 

CH3-CH=CH-(CH2)x-CH3
a (x = 6-9) 

CH3-(CH2)13-CH=CH3 

CH3-(CH2)15-CH=CH3 
a  

Basic structure; position of internal double bond varies and some isomers 
may be branched 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Category/Analogue Rationale 
 
This profile includes an evaluation of SIDS-level testing data, using a category approach, with six individual internal 
olefins (C6 – C10 and C12), a C10 – 13 internal olefins blend and two linear alpha olefins (1-hexadecene and 1-
octadecene), all of which are mono-olefins. The internal olefins are predominantly linear, but may contain small 
amounts of branched materials. For the purposes of the OECD HPV Chemicals Programme, the category was defined 
as “Higher Olefins.” The category designation was based on the belief that internalizing the location of the carbon-
carbon double bond, increasing the length of the carbon chain, and/or changing the carbon skeleton’s structure from 
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linear to branched does not change the toxicity profile, or changes the profile in a consistent pattern from lower to 
higher carbon numbers. While the category is actually defined as C6 – C18 mono-olefins (sponsored chemicals), we 
included surrogate data from a mixed stream containing C20-C24 linear and branched internal olefins. While we realize 
that sufficient data exist to support the category without the data on the C20-C24, we believe these data provide 
additional support and strengthen the hypothesis that changing carbon number, location of the double bond or addition 
of branching does not alter the mammalian health and biodegradation endpoints and helps to indicate increasing or 
decreasing trends for ecotoxicity data. 
 
Human Health 
 
Olefins (alkenes) ranging in carbon number from C6 to C24, alpha (linear) and internal (linear and branched) 
demonstrate low acute toxicity by the oral, inhalation and dermal routes of exposure:  Rat oral LD50 >5 g/kg; rat 4-hr 
inhalation LC50 range = 110 mg/L (32,000 ppm) to 6.4 mg/L (693 ppm) for C6 to C16; and rat/rabbit dermal LD50 > 
highest doses tested (1.43 - 10 g/kg).  
 
Repeated-dose studies, using the inhalation (C6 alpha), dermal (C12-C16), or oral (C6 alpha and internal 
linear/branched; C8 and C14 alpha; and C16, C18 and C20-C24 internal linear/branched) routes of exposure, have shown 
comparable levels of low toxicity in rats. In females, alterations in body and organ weights, changes in certain clinical 
chemistry/hematology values, and liver effects were noted (NOELs of ������������	
���	
���
��������������������
inhalation). In males, alterations in organ weights, changes in certain clinical chemistry/hematology values, liver 
effects, and male rat-specific kidney damage that is likely associated with the alpha � - globulin protein were noted 
(LOELs ������������	
���	������ ���������� 
�������������������������� ���	
��� ��������������6, C8 and C14 linear 
alpha olefins and C6 internal branched olefins, but was not seen in studies with C16/C18 or C20 - C24 internal 
linear/branched olefins. The noted liver effects were seen in oral studies with C14 alpha olefins (minimal-to-mild 
hepatocyte cytoplasmic vacuolation with increased liver weight in males and females) and with C20-C24 internal 
olefins (minimal centrilobular hepatocyte hypertrophy with increased liver weight in females only). No effects were 
present in the study with C20-C24 internal olefins following a 4-week recovery period, indicating reversibility of the 
observed effects. These liver effects seen only with the larger molecules may be indirect effects of an intensified liver 
burden, rather than a direct toxic effect of the olefin. Based on evidence from neurotoxicity screens included in 
repeated dose studies with C6 and C14 alpha olefins and with C6 , C16/C18 and C20-C24 internal linear/branched olefins, 
the category members are not neurotoxic.  
 
Based on evidence from reproductive/developmental toxicity screens in rats with C6 and C14 alpha olefins and C6 and 
C18 linear/branched internal olefins, along with the findings of no biologically significant effects on male or female 
reproductive organs in repeated dose toxicity studies, the category members are not expected to cause reproductive or 
developmental toxicity.  
 
Based on the weight of evidence from studies with alpha and internal olefins, category members are not genotoxic. No 
carcinogenicity tests have been conducted on C6 – C18 alpha or internal olefins; however, there are no structural alerts 
indicating a potential for carcinogenicity in humans.  
 
These materials are not eye irritants or skin sensitizers. Prolonged exposure of the skin for many hours may cause skin 
irritation. The weight of evidence indicates alpha and internal olefins with carbon numbers between C6 and C24 have a 
similar and low level of mammalian toxicity, and the toxicity profile is not affected by changes in the location of the 
double bond or the addition of branching to the structure.  
 
Environment 
 
The potential for exposure of aquatic organisms to members of the Higher Olefins Category will be influenced by 
their physico-chemical properties.  The predicted or measured water solubilities of these olefins range from 50 mg/L 
at 20�C for hexene to 0.00015 mg/L at 25�C for 1-octadecene, which suggests there is a lower potential for the larger 
olefins to be bioavailable to aquatic organisms due to their low solubilities. Their vapor pressures range from 230.6 
hPa at 25�C for hexene to 0.00009 hPa at 25�C for 1-octadecene, which suggests the shorter chain olefins will tend 
to partition to the air at a significant rate and not remain in the other environmental compartments for long periods of 
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time; while the longer chain olefins will tend to partition primarily to water, soil or sediment, depending on water 
solubility and sorption behaviour. The soil adsorption coefficients (Koc) range from 149 for C6 to 230,800 for C18, 
indicating increasing partitioning to soil/sediment with increasing carbon number. Level I fugacity modeling predicts 
that the C6-C13 olefins would partition primarily to air, while the C16-C18 olefins would partition primarily to soil. 
Results of Level III fugacity modelling suggest that the C6 – C8 category members will partition primarily to the 
water compartment; and, as the chain length increases beyond C10, soil and sediment become the primary 
compartments. These chemicals have a very low potential to hydrolyze and do not photodegrade directly.  However, 
in the air, all members of the category are subject to atmospheric oxidation from hydroxyl radical attack, with 
calculated degradation half-lives of 1.8 to 4.1 hours. C6 – C18 olefins have been shown to degrade to an extent of 
approximately 8-81% in standard 28-day biodegradation tests. These results were not clearly correlated with carbon 
number or any other identifiable parameter; however, the weight of evidence shows that the members of the Higher 
Olefins Category have potential for degradation in the environment. Volatilization from water is predicted to occur 
rapidly (hours to days), with Henry’s Law Constants (bond method) ranging from 0.423 (C6) to 10.7 (C18) atm 
m3/mol. Consideration of these degradation processes supports the assessment that these substances will degrade 
relatively rapidly in the environment and not persist. Based on calculated bioconcentration factors, the C6, C7, C16 
and C18 category members are not expected to bioaccumulate (BCF = 46, 236, 71 and 3). Although the C8 – C13 
olefins have BCFs ranging from 659 to 748, and Kow values ranging from 4.13 to 6.59, and thus are considered to 
have the potential for bioaccumulation, their physico-chemical properties and fate indicate that there would be 
limited environmental exposure because of volatility, biodegradability and limited solubility.  
 
Data indicate that acute aquatic toxicity can be observed for C6 through the C10 olefins (C6: EC/LC50 range of 1-10 
mg/L; C7-C10: EC/LC50 range of 0.1-1.0 mg/L), and that toxicity increases with increasing carbon number within that 
range, which is consistent with increasing Kow values (3.07 – 5.07). Above a chain length of 10, toxicity is not 
observed within the limits of solubility. However, data indicate that chronic aquatic toxicity can be observed in the 
C10 olefins (EC10 = 20.0 �g/L, EC50 = 28.1 �g/L, NOEC = 19.04 �g/L). Data also suggest that aquatic toxicity does 
not differ with bond location or presence of branching. 
 
Exposure 
 
The following U.S. production volumes for 2002 were reported for members of the Higher Olefins Category: 1-10 
million pounds for hexene and dodecene, 10-50 million pounds for decene and C10-C13 alkenes, 50-100 million 
pounds for heptene and octene, and 100-200 million pounds for 1-hexadecene and 1-octadecene.  Members of the 
Higher Olefins Category are produced commercially in closed systems and are used primarily as intermediates in the 
production of other chemicals (including polymers, fatty acids, mercaptans, plasticizer alcohols, detergents, 
surfactants, additives for lubricants, amine oxides and amines, detergent alcohols and nonionics, and hydraulic fluids 
and additives). C16 and C18 olefins are blended with other chemicals for use as drilling fluids for off-shore oil 
exploration. Non-occupational human exposure is not expected.  Any occupational exposures that do occur are most 
likely by the inhalation and dermal routes. Results from modeled data suggest that on-site waste treatment processes 
are expected to remove these compounds from aqueous waste streams to the extent that they will not be readily 
detectable in effluent discharge. The olefins will not persist in the environment because they can be rapidly degraded 
through biotic and abiotic processes. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 
The chemicals in this category are currently of low priority for further work. These chemicals possess properties 
indicating hazards to human health (reversible mild skin and eye irritation; mild respiratory tract irritation to the 
lower chain length members) and the environment (acute aquatic toxicity for the C6-C10 category members and 
chronic aquatic toxicity for C10).  Based on exposure data presented by the sponsor country, (four manufacturing 
sites within the sponsor country which accounts for 47-64% of global production depending on category member) and 
relating to use pattern in the sponsor country (industrial intermediate in closed systems) this category is a low priority 
for further work.  Countries may wish to investigate any exposure scenarios that were not presented by the sponsor 
country.   
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SIDS INITIAL ASSESSMENT PROFILE 
 

Chemical Category 
 

High Molecular Weight Phthalate Esters (HMWPE) 

CAS Nos. 

 

53306-54-0 
68515-41-3 
85507-79-5 
68515-43-5 
3648-20-2 

68515-47-9 
119-06-2 

Chemical Names 

1,2-benzenedicarboxylic acid, di-2-propylheptyl ester 
1,2-benzenedicarboxylic acid, di-C7-9-branched and linear alkyl esters 
1,2-benzenedicarboxylic acid, di-C11-branched and linear alkyl esters 
1,2-benzenedicarboxylic acid, di-C9-11-branched and linear alkyl esters 
1,2-benzenedicarboxylic acid, di-C11-alkyl ester 
1,2-benzenedicarboxylic acid, di-C11-14-branched alkyl esters, C13 rich 
1,2-benzenedicarboxylic acid, di-C13-alkyl ester 

Structural Formula 

Substances in the High Molecular Weight Phthalate Esters Category have 
the following basic structure with alkyl groups (R) as indicated for the 
CAS registry numbers (RNs) below: 

H

C

C CC

C
C

C

H

C O

C OC

C R

R

O

O

H

H

 
53306-54-0 R=C10H21 (propyl branched) [100% branched] 
68515-41-3  R=C7H15 to C9H19 (branched and linear) [>80% linear] 
85507-79-5 R=C11H23 (branched, essentially methyl, and linear) 
68515-43-5 R=C9H19 to C11H23 (branched and linear) [>80% 
  linear] 
3648-20-2 R=C11H23 (branched) 
68515-47-9 R=C13H27 (branched, essentially methyl) 
119-06-2  R=C13H27 (branched) 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Category/Analogue Rationale 
 
The High Molecular Weight Phthalate Ester (HMWPE) Category consists of esters with an alkyl carbon backbone 
with 7 carbon (C) atoms or greater. The category is formed on the principle that substances of similar structure have 
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similar environmental and toxicological properties. Data are available on substances that meet the category definition 
and which are, or are not members of the category, to demonstrate that the members of this category have similar 
biological activities and that, when used, read-across is an appropriate approach to characterize endpoints for select 
members of this category.  
 
The HMWPE Category contains chemically similar substances, 1,2-benzenedicarboxylic acid reacted with branched 
and/or linear alkyl alcohols, which are referred to as the alkyl chains in the phthalate ester molecule. A phthalate ester 
(PE) molecule is produced by esterifying one molecule of benzenedicarboxylic acid (phthalic anhydride) with two 
alcohol molecules. The seven members of this category contain linear and/or branched diheptyl, dioctyl, dinonyl, 
didecyl, diundecyl, didodecyl, and/or ditridecyl PEs. The branched alkyl chains are composed of varying mixed 
isomers. The length of the alkyl chains varies by substance, but the total carbon number of the longest linear C-chain 
(or backbone chain) is predominantly C7 or greater. For the seven substances in the category described in this 
submission, the backbones range from C7 to C12. The backbones in all but one category member contain methyl 
branching, only the bis-propyl heptyl phthalate backbone contains propyl branching. 
 
Due to similar chemical structure, category members are generally similar with respect to select physico-chemical 
properties or display an expected trend (see Table 1 in SIAR). From the available data, HMWPE members are also 
similar with respect to their biological activity in that they demonstrate few biological effects.  
 
For PEs, the critical toxicological effects are development and reproduction. These aspects are very structure 
dependent, and are associated with molecules with a 4 to 6 carbon backbone. By contrast, PEs with 7 or more 
backbone carbons produce no detectable effects in reproduction and no adverse effects on development. From a very 
large toxicology database for phthalate esters, a structure activity can be demonstrated that best relates to the linear 
portion of the phthalate ester, rather than total carbon number.  For example, DINP (di-isononyl phthalate ester, CAS 
No 68515-48-0 and 28553-12-0) and DIDP (di-isodecyl phthalate ester, CAS No 68515-49-1 and 26761-40-0), are 
not formally part of this category as they have been assessed previously, but satisfy the category definition (as in 
Table 2 of the SIAR). Furthermore, for environmental effects, PEs do not show any effects from C5 upwards (see 
reference in SIAR). Hence, the HMWPE Category is valid for both toxicological and environmental endpoints.  
 
As mentioned, DINP and DIDP, meet the category definition in that their backbone lengths are predominantly C7 or 
above, and produce little, if any, effects of developmental or reproductive toxicity. The DINP and DIDP dossiers have 
not been included in detail in this category, as they have already been assessed in the OECD HPV program. However 
select data for these two substances will be used as supportive data to the category. 
 
To correctly characterize selected endpoints for PEs, read-across techniques can be applied. Read-across is typically 
performed using measured or calculated data for an endpoint of interest for one or more like-substances to predict that 
endpoint for a similar substance without data.  
 
Two general rules for read-across as they apply to PEs include: 
� Chemical relatedness - the substance without data as well as the substance(s) with data are similar such that 

their physicochemical, biological, and toxicological properties would be expected to behave in a predictably 
similar manner or logically progress across a defined range. It is shown that for the environment assessment, 
read-across can be performed with HMWPE having a backbone chain length longer than 5 carbons. Indeed, 
since their water solubility is so low, there is no toxicity in fish, invertebrates, and algae for the HMWPE 
members at their limit of solubility. Read-across for the health assessment is performed with HMWPE having a 
backbone chain length of 7 carbons or greater. 

� Structural similarity - the substance without data possesses small incremental structural differences from the 
reference substance(s) or the difference between the two will not affect the property sufficiently that it cannot 
be accurately predicted. 

 
For PEs in general, read-across can be applied across increasing/decreasing carbon (C) numbers in the alkyl side-
chains. For example, data for dinonyl (di-C9) phthalate and a diundecyl (di-C11) phthalate might be used to read-
across to a didecyl (di-C10) phthalate or a phthalate diester with constituents that contain combinations of C9 to C11 
alkyl groups. For purposes of discussion, the following general abbreviations will be used in this document to refer to 
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PE members of this category: 
 
� Di-phC10 PE  (CAS No 53306-54-0) 
� Di-C7-9 PE  (CAS No 68515-41-3) 
� Di-C11 PE  (CAS No 3648-20-2 or 85507-79-5) 
� Di-C9-11 PE  (CAS No 68515-43-5) 
� Di-C13 PE  (CAS No 68515-47-9 or 119-06-2) 

 
 
Human Health 
 
Data are not specifically available on the toxicokinetics, metabolism, or distribution of the HMWPE covered under 
this category. However, data developed for DINP are considered to be representative, in a qualitative point of view, 
of other HMWPE. When orally administered to rodents, DINP is rapidly metabolized in the gastrointestinal tract to 
the corresponding monoester (MINP), absorbed and excreted, primarily in the urine. Shortly after administration, it is 
found primarily in liver and kidneys, but it does not persist or accumulate in any organ or tissue. It is very poorly 
absorbed from the skin, but once absorbed it behaves in the same way as the orally administered substance. The 
results of these rodent studies contrast with data from studies involving humans or other primates, which indicate low 
absorption at low oral doses and even more limited total absorption at high doses. Indeed primates appear to be less 
efficient at metabolizing phthalates to the corresponding monoester, and at high doses absorption of monoester by 
primates is saturated. One reason for this difference is that there are differing hydrolysis rates for the phthalates 
between primates and rodents. Consequently, less HMWPE is likely to be absorbed in humans than in rodents. 
 
HMWPE have a low order of acute toxicity by the inhalation, dermal, intraperitoneal and oral routes of exposure. 
Members of the HMWPE Category are not irritating to the skin or eyes (only slight conjunctival irritation for CAS 
RN 68515-47-9), neither are they skin sensitizers (Maximization Test or comparable, or Buehler Method).  Although 
some data for these endpoints are older and the peer reviewed publications may not include all desirable 
methodology, the weight of evidence is consistent. 
 
The primary findings in the repeated dose rat studies were in the liver and kidney and to a lesser degree in the thyroid. 
Effects to the liver, besides some minor and probably adaptative effects, are indicative of peroxisomal proliferation, 
including increased PCoA, liver weights, and liver hypertrophy and are not relevant for humans. Indeed, it has been 
shown that these effects are mediated through the peroxisome proliferation-activated receptor alpha (PPAR�) and that 
levels of PPAR� are much higher in rodents than humans. Thus, one would expect humans to be substantially less 
responsive than rodents to peroxisome proliferating agents. Empirical evidence for this hypothesis has been provided 
by studies in primates in which repeated administration of DINP had no effects on liver, kidney or testicular 
parameters, including peroxisome proliferation. The kidney effects were a result of a dose-dependent �-� -globulin 
nephropathy. Such effects are sex- and species-specific to male rats and also are not relevant to humans. The 
relevance of sporadically observed increased kidney weights in female rats is unclear. Thyroid effects are likely to be 
a compensatory effect associated with the peroxisomal proliferation in the liver. The results were consistent for all 
members of the Category, with NOAEL ranging between 10 and 282 mg/kg/day.  It should be noted that the 10 
mg/kg/day value comes from an OECD 422 study, where rats were dosed for 45 days and the effect observed at 
50 mg/kg/day was liver weight increase.  This is likely to be related to peroxisome proliferation.  The spread in this 
data is driven by the dose level selection in the various tests.  All the NOAELs are driven by liver and/or kidney 
(common) effects. 
 
HMWPE Category members have been tested in the Ames reverse mutation assay using Salmonella typhimurium and 
all were non-mutagenic with and without metabolic activation. Similarly, a range of substances covering the majority 
of the carbon numbers in this category were found to be inactive in the mouse lymphoma tests. Additional testing of 
di-C13 PE showed that the test substance did not induce either structural chromosomal aberrations or polyploidy in 
CHL cells up to the limit concentration of 4.75 mg/ml, in the absence or presence of an exogenous metabolic 
activation system. These substances are non-genotoxic based on the negative genotoxicity data for the category as a 
whole. Although some data for these endpoints are older and the peer reviewed publications may not include all 
desirable methodology, the weight of evidence is consistent. 
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Although the HMWPE have not been tested for carcinogenic properties (i.e. chronic toxicity or bioassay studies), 
previous experience with a wide range of phthalates suggests that high doses might produce liver changes in rodents, 
but these are not relevant to humans and not indicative of a potential human risk. Three chronic 
toxicity/carcinogenicity studies of DINP have been conducted; two in rats and one in the mouse.  In the rat studies, 
the major findings were liver and kidney changes principally related to the induction of peroxisome proliferation.  
There was an increase in liver tumors in both male and female rats and also a small increase in kidney tumors in the 
male rats. Both of these tumors are considered to be rat specific and without relevance to humans.  In the mouse 
study, there were liver tumors as well, also the consequence of peroxisomal proliferation, but no tumors of other 
types.  
 
Although not all members of the category have been tested for reproductive toxicity, (di-phC10 PE, di-C11 PE, or 
di-C13 PE - CAS No 68515-47-9), there are data for the lower (di-C7-9 PE), intermediate (di-C9-11 PE) and higher 
(di-C13 PE - CAS No 119-06-2) molecular weight representatives that have shown no significant reproductive 
toxicity at doses up to 500 mg/kg/day or  250 mg/kg/day (di-C13 PE). Effects included transiently decreased body 
weights or slightly decreased ovary and epididymidal weights. These effects are minor and are not directly related to 
reproductive toxicity. Furthermore, category members di-C7-9 PE and di-C9-11 PE have been recently shown not to 
be associated with detectable reproductive effects and do not affect fertility, similarly to DINP and DIDP.  
 
Data from the developmental toxicity tests for the HMWPE conducted in rats, on di-phC10, di-C7-9, di-C9-11, and 
di-C13 PEs, have shown minimal maternal toxicity, at doses up to 1,000 mg/kg/day (limit dose) or 250 mg/kg/day (in 
di-C13 PE). Either no effects were produced or the effects were associated with decreased food consumption and 
body weight loss in dams. Only the di-phC10 PE showed maternal toxicity at the limit dose and associated effects of 
resorptions, decreased litter size, or fetal survival associated with the above two symptoms of maternal toxicity. In the 
two-generation study on DIDP, a decrease in offspring survival, more marked in F2, was observed. In the di C13 PE 
(CAS RN 119-06-2) 1 generation study (F1 generation) a decrease in survival indices was observed leading to a 
NOAEL of 50 mg/kg/day for offspring rats whereas NOAELs for parental rats were 250 mg/kg. These may be 
considered related to developmental effects. No such changes were seen in either generation of the separate studies on 
di-C7-9 PE and di-C9-11 PE; these results are consistent with results from DIDP studies.  
 
However, none of the HMWPE substances tested produced developmental effects. Increased frequencies of 
developmental variants including dilated renal pelvis and supernumerary lumbar ribs were produced in the studies on 
di-C7-9 PE and di-C9-11 PE, but are common findings in rats. Although not all members of the HMWPE Category 
have been tested for developmental toxicity, there are data for the lower (di-phC10 and di-C7-9), intermediate (di-C9-
11) and higher (di-C13) molecular weight representatives.  Like DINP and DIDP, they have shown no significant 
developmental toxicity. It is reasonable to conclude that other members of the category would behave similarly, as 
shown by the weight of evidence. Thus, it can be concluded that this category of HMWPE induces no biologically 
significant developmental effects in rodents.  
 
In conclusion, as demonstrated in the SIAR (sections 3.1.2 to 3.1.8), the weight of evidence shows that members of 
the HMWPE Category have a low order of acute and subchronic toxicity. They are not irritating to the skin or eyes. 
They are not skin sensitizers. They are not mutagenic. No or only minimal developmental toxicity and no adverse 
effects on reproductive capability have been observed in rodent studies. Thus, there is minimal concern about those 
PEs resulting in reproductive toxicity in humans.Although not tested for carcinogenicity, the members of this category 
do not show the potential for producing genetic effects. Also, the same mechanism of action through peroxisome 
proliferation can be anticipated for induction of liver tumors in rodents, and this is presumed not to be relevant to 
humans.  
 
The results were consistent for all members of HMWPE Category in all endpoints and the toxicity has been well 
characterized. No further studies are proposed. 
 
 
Environment 
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Members of the HMWPE Category are liquid at 25°C. Most of their physico-chemical properties were obtained by 
calculation using chemical structures that best characterize the range of constituent chemicals. They demonstrate 
relatively similar properties or progressive change across a range of values with melting point ranging from -48°C to 
-9°C, boiling point ranging from 398°C to 501°C (at 1,013 hPa), density ranging from 0.950g/cm3 to 0.965 g/cm3, 
vapour pressure ranging from 3.63E-10 hPa to 9.33E10-7 hPa at 25°C, water solubility values less than 0.0001 mg/l, 
and log Pow values cited as greater than 6 and ranging up to 12.1. 
 
Results of distribution modeling, using a Mackay Level I model, suggest that members of the HMWPE Category will 
partition primarily to the soil compartment (approximately 98%) with a small amount partitioning to sediment 
(approximately 2%). Volatilization to air from aqueous and terrestrial habitats will be negligible because category 
members have low vapor pressure (<9.33E-7 hPa at 25°C). However, the small fraction that may partition to air has 
the potential to rapidly degrade through indirect photolytic processes mediated primarily by hydroxyl radicals with 
calculated degradation half-lives ranging from approximately 4 to 7 hours depending on hydroxyl radical 
concentration. Aqueous photolysis and hydrolysis will not contribute to the transformation of phthalate esters in 
aquatic environments because they are poorly or not susceptible to these reactions. Hydrolysis half-lives of >3 years 
are estimated for category members.  
 
Members of the HMWPE Category have the potential to biodegrade from 12.8% to 75% biodegradation within 28 
days, in ready biodegradability tests. Members of the category, as well as DIDP, have not been shown to be readily 
biodegradable. Although the two highest molecular weight members of this category, di-C13 PEs with CAS RN 119-
06-2 and 68515-47-9, exhibited lower relative extents of biodegradability at 28 days when compared to the other 
category members, the extant database for these substances show that they can be biodegraded to levels similar to the 
other lower molecular weight members of this category over an extended test duration (56 days). Data for DINP 
show that it is readily biodegradable within 28 days. Additionally, studies show that HMWPEs do not inhibit 
microbial respiration in terrestrial and sewage systems. Category members are expected to sorb to organic matter in 
soil, sediment, and wastewater solids based on calculated log Koc values that range between 4.5 and 7.7.  
 
The acute and chronic aquatic toxicity of HMWPEs has been evaluated using numerous species. These data clearly 
show that category members do not exhibit acute and chronic aquatic toxicity at or below their maximum attainable 
water solubility. The solubility of these substances is equal to or less than 0.017 mg/L. As such, aqueous exposure to 
these substances will be very limited.  
 
Concerning terrestrial environments, the compartment of primary interest as indicated by partitioning data, studies on 
members of the HMWPE Category are not available. However, they are not expected to exhibit toxicity based on 
results from earthworm studies for an analog substance, DIDP, which was applied at a concentration as high as 7,994 
mg/kg soil, dry weight. The two lower molecular weight category members, di-C7-9 PE and di-C9-11 PE, may cause 
effects in plants at very high concentrations, greater than 8,000 mg/kg soil, dry weight, based on data for DINP, 
which contains constituents that can be found in the two category members. Results from sediment toxicity studies 
with two freshwater invertebrates that showed no effects at relatively high concentrations (up to 2,900 mg/kg 
sediment, dry weight) suggest that category members will not produce toxicity to sediment invertebrates. Although 
the phthalate esters tested, DINP, DIDP, and a di-C7-11 PE, do not belong to the HMWPE Category, select category 
member constituents have overlapping carbon number ranges and similar structures. Finally, it has been 
demonstrated that HMWPEs have a low potential to bioaccumulate in aquatic species, demonstrated by a food web 
study on DINP, and bioconcentration studies on DINP, DiC11-PE and di-C13 PE. Metabolic transformation is the 
most likely reason why these substances exhibit decreasing concentrations from lower to higher trophic levels.  
 
 
Exposure 
 
Estimated European production is approximately 60 to 100k tonnes per year (European Council for Plasticisers and 
Intermediates - personal communication). This is likely to represent a third of world production. 
 
HMWPEs are used primarily as industrial chemicals associated with polymers, mainly as additives to impart 
flexibility in polyvinyl chloride (PVC) resins, but are also used as synthetic base stocks for lubricating oils. Polymer 
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applications can be divided into PVC-related uses and uses involving other non-PVC polymers. PVC-containing 
phthalate ester applications can include wire and cable insulating, furniture and automobile upholstery, flooring, wall 
coverings, coil coatings, pool liners, roofing membranes, and coated fabrics. Polymer containing phthalate ester 
applications that are non-PVC based, include thermoplastics, rubbers and selected paints and adhesives. Members of 
the HMWPE Category are not used for PVC-medical or toy applications. Due to their high viscosity, slow fusion and 
high costs, members of the HMWPE Category are not preferred for the manufacture of toys.  
 
Essentially all HMWPEs released from their manufacture, which can occur when cleaning manufacturing systems, 
enter wastewater treatment facilities where they can be biodegraded or sorbed to sewage sludge.  
 
The majority of HMWPEs found in the environment likely come from the slow release of these chemicals from 
phthalate ester-containing polymer products as a result of weathering processes. Once phthalates are produced and 
used in various products, emissions can occur during the end-use of these products. Unlike industrial point sources, 
emissions during product end-use represent a diffuse emission source. In both polymer uses the phthalate ester serves 
as a plasticiser that enhances the flexibility of the product as a result of the positioning of the phthalate ester 
molecules between the polymer chains. However, since the phthalate ester molecules are not covalently bound to the 
polymer matrix, user or consumer exposure, or migration and subsequent release to the environment may occur. 
Since most HMWPEs are sandwiched within a polymer matrix, emissions are retarded during the life of the polymer 
product. 
 
Exposure to HMWPEs may occur at workplaces where they are manufactured. Based on physical properties, the 
primary workplace exposure in production activities would be dermal and there may be a potential for formation of 
aerosols during some applications. However, HMWPEs are handled only in industrial manufacturing facilities and 
the majority of the applications involve incorporation of the phthalate ester into a matrix. Therefore, minimal 
consumer exposure is foreseen, since the consumer is only indirectly exposed through the use of products, which 
may contain HMWPEs and uptake is expected to be low. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 
 
The chemicals in this category are currently of low priority for further work because of their low hazard profile. 
 

 

 



SIAM 19, 19-22 October 2004   US/ICCA 
 

This document may only be reproduced integrally. The conclusions and recommendations (and their rationale) in this 
document are intended to be mutually supportive, and should be understood and interpreted together. 
 

SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 2807-30-9, 111-76-2(surrogate only), 112-07-2, 112-25-4 

Chemical Name  Monoethylene glycol ethers category (Mono EGEs) 

Structural Formula 

 
HOCH2 CH2OCH2CH2CH3 

Ethylene glycol propyl ether (EGPE, CAS No. 2807-30-9),  
 
HOCH2 CH2O CH2 CH2CH2 CH3 

Ethylene glycol butyl ether (EGBE, CAS No. 111-76-2),  
 
CH3C(=O)OCH2 CH2O CH2CH2CH2CH3 

Ethylene glycol butyl ether acetate (EGBEA, CAS No. 112-07-2),  
 
HOCH2 CH2OCH2CH2 CH2CH2 CH2CH3 
Ethylene glycol hexyl ether (EGHE, CAS No. 112-25-4) 
 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Category/Analogue Rationale 
 
The four substances of this category all have similar molecular structures, functionality and metabolic pathways.  The 
category members demonstrate similar physicochemical properties and mammalian toxicity.  EGBE is included in the 
category only to fill data gaps for mammalian toxicity.  A separate dossier on EGBE is not included as this chemical’s 
data set was previously agreed to at SIAM 6.  The reader should refer to the existing SIDS dossier for additional 
information on EGBE.  The acetylated glycol ether, EGBEA, although rapidly metabolized in vivo to its 
corresponding glycol ether, is not expected to hydrolyze rapidly to EGBE in the aqueous environment.  Therefore, 
EGBEA aquatic toxicity data are not extrapolated to the other category members.  
 
Toxicokinetics 
 
EGPE, EGBE and EGHE are substrates for alcohol dehydrogenase isozyme ADH-3, which catalyzes the conversion 
of their terminal alcohols to aldehydes (which are transient metabolites).  Further, rapid conversion of the aldehydes 
by aldehyde dehydrogenase produces alkoxyacetic acids, which are the predominant urinary metabolites of mono 
substituted glycol ethers; for example, 2-propoxy acetic acid (PAA) is a metabolite of EGPE and butoxy acetic acid 
(BAA) is a metabolite of EGBE.  At equivalent concentrations, metabolism of EGPE is less rapid than EGBE and 
more rapid than EGHE. 
 
 
Human Health 
 
Oral LD50 values in rats for all category members range from 739 (EGHE) to 3089 mg/kg bw (EGPE), with values 
increasing with decreasing molecular weight. Four to six hour acute inhalation toxicity studies were conducted for 
these chemicals in rats at the highest vapour concentrations practically achievable.  Values range from LC0 > 85 ppm 
(508 mg/m3) for EGHE, LC50 > 400ppm (2620 mg/m3) for EGBEA to LC50 > 2132 ppm (9061 mg/m3) for EGPE.  No 
lethality was observed for any of these materials under these conditions.Dermal LD50 values in rabbits range from 435 
mg/kg bw (EGBE) to 1500 mg/kg bw (EGBEA).  Overall these category members can be considered to be of low to 



SIAM 19, 19-22 October 2004   US/ICCA 
 

This document may only be reproduced integrally. The conclusions and recommendations (and their rationale) in this 
document are intended to be mutually supportive, and should be understood and interpreted together. 
 

moderate acute toxicity.  All category members cause reversible irritation to skin and eyes, with EGBEA less irritating 
and EGHE more irritating than the other category members.  EGPE and EGBE are not sensitizers in experimental 
animals or humans. 
 
Signs of acute toxicity in rats, mice and rabbits are consistent with hemolysis (with the exception of EGHE) and non-
specific CNS depression typical of organic solvents in general.  Alkoxyacetic acid metabolites, PAA and BAA, are 
responsible for the red blood cell hemolysis.  Signs of toxicity in humans deliberately ingesting cleaning fluids 
containing 9-22% EGBE are similar to those of rats, with the exception of hemolysis. Although decreased blood 
hemoglobin and/or hemoglobinuria were observed in some of the human cases, it is not clear if this was due to 
hemolysis or hemodilution as a result of administration of large volumes of fluid.  Red blood cells of humans are 
many-fold more resistant to toxicity from EGPE and EGBE in vitro than those of rats.  Accepted PBPK models are 
available for rats and humans which predict the distribution and metabolism of EGBE.  These demonstrate that even 
at saturated vapor concentrations of EGBE, it is not possible to reach haemolytic blood concentrations of BAA in 
humans by the inhalation route of exposure. 
 
Evaluation of hemolysis and its associated effects in the liver, spleen, and kidney of rodents and rabbits was done by 
repeatedly exposing rats via inhalation to 100, 200, or 400 ppm EGPE (425, 850, or 1700 mg/m3) 6h/day, 5d/week 
for 14 weeks or to EGBE (rats and mice) at 31, 62.5, 125, 250, 500 ppm (150, 302, 603, 1207 or 2415 mg/m3) and to 
EGHE (rats) at 20, 41 or 71 ppm (120, 245 or 425 mg/m3).  The NOAEL for EGPE in rats was 100 ppm and those for 
EGBE were less than 31 ppm (150 mg/m3) in rats and 62.5 ppm (302 mg/m3) in mice, respectively.  For EGHE the 
NOAEL was 41 ppm (245 mg/m3). Orally administered EGPE to rats at gavage doses of 195, 390, 780, or 1560 
mg/kg bw/day for 6 weeks, generated a NOAEL of 195 mg/kg bw/day.  Hemolysis and histopathological changes in 
the liver and kidney were not seen in rats exposed for 14 weeks with up to 71 ppm (425 mg/m3) EGHE by inhalation, 
suggesting that this material is not as potent a hemolytic agent as EGBE.  In the case of EGBE and EGPE, the 
hemolytically active agents have been shown to be the acid metabolites, BAA and PAA, respectively.   
 
The fact that the NOAEL for repeated dose toxicity of EGBE is less than that of EGPE is consistent with red blood 
cells being more sensitive to EGBE than EGPE.  Blood from mice, rats, hamsters, rabbits and baboons were sensitive 
to the effects of BAA in vitro and displayed similar responses, which included erythrocyte swelling (increased 
hematocrit and mean corpuscular hemoglobin), followed by hemolysis.  Blood from humans, pigs, dogs, cats, and 
guinea pigs was less sensitive to hemolysis by BAA in vitro.   
 
In the absence and presence of metabolic activation, EGBE tested negative for mutagenicity in Ames tests conducted 
in S. typhimurium strains TA97, TA98, TA100, TA1535 and TA1537 and EGHE tested negative in strains TA98, 
TA100, TA1535, TA1537 and TA1538.  In vitro cytogenicity and sister chromatid exchange assays with EGBE and 
EGHE in Chinese Hamster Ovary Cells with and without metabolic activation and in vivo micronucleus tests with 
EGBE in rats and mice were negative, indicating that these glycol ethers are not genotoxic.  
 
The US National Toxicology Program (NTP) conducted a 2-year inhalation chronic toxicity and carcinogenicity study 
with EGBE in rats and mice.  A significant increase in the incidence of liver hemangiosarcomas was seen in male 
mice and forestomach tumours in female mice.  The data were evaluated by IARC in June 2004 and EGBE was 
classified as IARC Group 3 (inadequate evidence of carcinogenicity in humans and limited evidence of 
carcinogenicity in animals).  In 2000, the EU classification of EGBE was reviewed under the European Commission 
process for the classification and labeling of dangerous substances.  It was decided that based on the mode of action 
data available, there was no significant hazard for human carcinogenicity and there was no support for a category 3 
(carcinogen) classification.  This decision was reconfirmed in 2004. 
 
The results of reproductive and developmental toxicity studies indicate that the glycol ethers in this category are not 
selectively toxic to the reproductive system or developing fetus, developmental toxicity is secondary to maternal 
toxicity.  Results of the 2-generation, continuous breeding study in CD1-mice exposed by drinking water to 700, 
1,300, or 2,100 mg/kg bw/day EGBE show that parental toxicity was observed at all doses tested (significantly 
reduced liver and kidney weights at the lowest dose, severe toxicity, including death at the mid and higher doses) and 
fertility was affected at the two highest doses.  Although there was no effect of 700 mg/kg bw/day on fertility, live pup 
weights from animals in this group were slightly but statistically significantly reduced.  The parental and offspring 
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LOAELs were 700 mg/kg bw/day but the NOAEL can be considered close to this value.  The repeated dose toxicity 
studies in which reproductive organs were examined indicate that the members of this category are not associated with 
toxicity to reproductive organs (including the testes).    
 
Results of the developmental toxicity studies conducted via inhalation exposures during gestation periods on category 
members EGPE (rabbits -125, 250, 500 ppm or 531, 1062, or 2125 mg/m3 and rats - 100, 200, 300, 400 ppm or 425, 
850, 1275, or 1700 mg/m3), EGBE (rat and rabbit - 25, 50, 100, 200 ppm or 121, 241, 483, or 966 mg/m3), and 
EGHE (rat and rabbit - 20.8, 41.4, 79.2 ppm or 124, 248, or 474 mg/m3) indicate that the members of the category are 
not teratogenic.   
 
Inhalation of a maternally toxic concentration of EGBE [100 ppm (or 483 mg/m3) in the rat and 200 ppm (or 966 
mg/m3) in the rabbit] throughout gestation was associated with embryotoxicity, as evidenced by an increased number 
of resorptions, and a decreased number of implantations.  An increase in the number of fetuses with skeletal variations 
was noted in offspring of rats exposed to maternally toxic concentrations of EGPE by inhalation (� 200 ppm or 966 
mg/m3).  In rats exposed to EGHE and rabbits exposed to EGHE or EGPE by inhalation, no effects on the fetus were 
noted (even at concentrations that produced maternal toxicity).   
 
The NOAELs for developmental toxicity are greater than 500 ppm or 2125 mg/m3 (rabbit-EGPE), 100 ppm or 425 
mg/m3 (rat-EGPE), 50 ppm or 241 mg/m3 (rat EGBE) and 100 ppm or 483 mg/m3 (rabbit EGBE) and greater than 
79.2 ppm or 474 mg/m3 (rat and rabbit-EGHE).  Based on the structural similarities between the members, 
developmental toxicity data for the tested glycol ethers are expected to be predictive of data for EGBEA.   
 
 
Environment 
 
Members of the category are high boiling liquids (boiling points in the 150-208ºC range), with low melting points (-
70 to -50°C). Vapor pressures are in the range of 0.067-1.3 hPa at room temperature.  Water solubility values range 
from soluble (EGHE 9.9 g/L, EGBEA 15 g/L) to miscible (EGPE and EGBE).  Octanol-water partition coefficients 
range from 0.79 to 1.97.  Henry’s Law Constants range from 7.38x10-8 to 6.38x10-6 atm-m3/mole.  Hydroxyl radical 
induced photodegradation half-lives range from 4.9 – 6.0 hours.   
 
EGPE and EGHE, like other simple glycol ethers, possess no functional groups in their molecular structures that are 
readily subject to hydrolysis in the presence of water.  EGBEA, however, possesses an ester group that is estimated 
to have a half-life of about 30 days in neutral ambient water under abiotic conditions.  Level III fugacity modeling 
indicates that category members, when released to air and water, will partition predominately to water and, to a lesser 
extent, to air and soil.  Estimates of soil and sediment partition coefficients (Kocs ranging from 1 – 10) suggest that 
category members would exhibit high soil mobility.  Estimated bioconcentration factors (log BCF) range from 0.463 
to 0.732.  Biodegradation studies indicate that all category members are readily biodegradable.  The physical 
chemistry and environmental fate properties indicate that category members will not persist or bioconcentrate in the 
environment. 
 
The aquatic toxicity data for ethylene glycol ether acetate (EGBEA) and the glycol ethers (EGPE, EGBE and EGHE) 
are considered separately because glycol ether acetates do not hydrolyze rapidly into their corresponding glycol 
ethers in water under environmental conditions.  The LC50 or EC50 values for EGHE (which has the longest chain 
length and highest log Kow value) are lower than those for EGPE and EGBE (which have shorter chain lengths and 
lower log Kow values).  Overall, the LC50 values for the glycol ethers in aquatic species range from 94 to > 5000 
mg/L.  For EGHE, the 96-hour LC50 for Brachydanio rerio (zebra fish) is between 94 and215 mg/L, the 48-hour 
EC50 for Daphnia magna was 145 mg/L and the 72-hour EC50 values for biomass and growth rate of algae 
(Scenedesmus subspicatus) were 98 and 198 mg/L, respectively.  LC50/EC50 values for EGPE and EGBE in aquatic 
species are 835 mg/l or greater.  
 
Aquatic toxicity data for EGBEA show a 96-hour LC50 of 28.3 mg/L for rainbow trout (Oncorhynchus mykiss), a 48-
hour LC50 of 37-143 mg/L for Daphnia magna, a 72-hour EC50 of greater than 500 mg/L for biomass or growth rate 
of algae (Scenedesmus subspicatus and Pseudokirchneriella subcapitata, respectively), and a 7-day EC10 of 30.4 
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mg/L and a NOEC of 16.4 mg/L for reproduction in Ceriodaphnia dubia .   
 
Exposure 
 
Annual U.S. production volumes for EGPE and EGBEA are each in the range of 4,540 – 22,700 metric tons.  The 
production volume for EGHE is 450 – 4,500 metric tons.  The use patterns for these materials are similar, with 
qualitative differences.  All are used predominately as solvents or coalescing aids for surface coatings, printing inks, 
metal cleaners, detergents, fire foams, oil field chemicals, pharmaceutical manufacture, agricultural chemicals, 
leather manufacture and finishing cleaners and adhesives.  They are also used as chemical intermediates and in hair 
dyes.  Most applications are industrial, but these materials may also be present at the 1-10% range in some consumer 
products.  
 
Human exposures to category members occur primarily via inhalation and dermal contact.  Exposures occur to some 
extent during manufacture and formulation into products, but are more likely to be associated with the widespread 
uses given above.  Exposure during manufacture is limited by the predominately closed, continuous nature of the 
process and equipment.  Some releases to the atmosphere and water may occur during manufacture through venting 
and aqueous streams.  Aqueous waste streams are routinely biologically treated.  Although engineering controls and 
work practices may limit exposures during industrial use, solvent application conditions may vary widely, and 
atmospheric releases are expected through solvent evaporation.   
 
Consumers may be exposed through use of products containing category members and also from environmental 
concentrations.  Because category members degrade readily in the environment, environmental exposure should not 
be a major concern.  Exposure monitoring information is not readily available. 
 

 
 

RECOMMENDATION AND 
RATIONALE FOR THE RECOMMENDATION AND  
NATURE OF FURTHER WORK RECOMMENDED 

 
These chemicals are currently of low priority for further work. 

 
Human Health:  The substances in the category possess properties indicating a hazard for human health (reversible 
eye and skin irritation, reversible CNS depression).  These hazards do not warrant further work.  However, they 
should nevertheless be noted by chemical safety professionals and users.  Hemolysis and associated organ toxicity are 
noted in rats, mice and rabbits exposed to EGPE and EGBE.  Humans are many-fold less sensitive to these effects 
and associated organ toxicity. Countries may desire to investigate any exposure scenarios that were not presented by 
the Sponsor country.  
 
Environment:  EGPE, EGBE, and EGHE are of low priority for further work because of their low hazard profile.  
EGBEA possesses properties indicating a hazard for the environment.  These hazards do not warrant further work as 
they are related to acute toxicity which may become evident only at high exposure level and the substance is readily 
biodegradable. However, they should be noted by chemical safety professionals and users. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 

7631-86-9 (Silica)1) 
112945-52-5 (Silica, amorphous, fumed, crystalline-free) 
112926-00-8 (Silica gel and precipitated silica,  crystalline-free) 
 
1344-00-9 
 
1344-95-2 

Chemical Name 

Silicon dioxide (7631-86-9, 112945-52-5, 112926-00-8) 

Silicic acid, aluminum sodium salt (1344-00-9) 

Silicic acid, calcium salt (1344-95-2) 

Structural Formula 
SiO2   /  SiO4 tetrahedron (base unit of the structure of the 

macromolecular network) 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Category/Analogue Rationale 
 
The similarity in the chemical structure, composition, production and processing as well as the similarity in physico-
chemical properties and the available toxicological and health data, strongly suggest that the impact on the living 
organism and environment should not differ considerably between the category members: synthetic amorphous silica 
(SAS) [CAS No 7631-86-9] and synthetic amorphous silicates, Na-Al silicates (NAS) [CAS No 1344-00-9] and Ca 
silicates (CS) [CAS No 1344-95-2]. They all form fine powders of amorphous particles between 1 and 350 µm with 
high surface areas. 
 
 
Human Health 
 
Absorption, disposition, elimination: SAS forms [CAS No 7631-86-9] are rapidly eliminated from the lung tissue 
during and after prolonged inhalation exposure of experimental animals with no disproportionate disposition 
occurring in the mediastinal lymph nodes, whereas crystalline forms exhibit a marked tendency to accumulate and 
persist in the lung and lymph nodes. Intestinal absorption of SAS appears to be insignificant in animals and humans.  
There is evidence of ready renal elimination of bioavailable fractions.   
 
Acute toxicity:  Following inhalation exposure of rats to the highest technically feasible concentrations of 140 to 
~2000 mg/m3 SAS, no lethal effects were observed. Oral and dermal administration of SAS and amorphous silicates 
failed to cause mortality at the highest doses tested: LD0 values ranged from 3300 to 20000 mg/kg in rats. No 
inhalation data are available for NAS [CAS No 1344-00-9] and CS [CAS No 1344-95-2] and no dermal data for CS. 
By analogy to SAS [CAS No 7631-86-9], and NAS, respectively, they are assumed to be void of significant acute 
hazards.   
 
Irritation/Sensitisation:  The tested silica/silicate materials [CAS No 7631-86-9; CAS No 1344-00-9] are not 
irritating to skin and eyes.  It is assumed that these results also hold for SAS and CS for which corresponding studies 

                                                 
1 Note: Silicon dioxide (CAS No. 7631-86-9) is the general CAS No. which includes all forms of silicas (e.g. also crystalline and natural forms) (see 

family tree SIAR). Only the silica sub-classes, the synthetic amorphous silicas, are subject of this evaluation. 
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are not available. No experimental data is available on sensitisation. There is no evidence of skin sensitisation in 
workers over decades of practical experience. 
 
Repeated dose toxicity: The inhalation of respirable particles of SAS produces a time- and dose-related inflammation 
response of the lung tissue in animal studies. Thirteen-weeks exposure to an average concentration of 1.3 mg/m3 of a 
pyrogenic SAS resulted in mild reversible pro-inflammatory cell proliferation rather than a pathologically relevant 
tissue change. Given the low-grade severity of this common lung-tissue response, 1 mg/m3 can be established as 
NOAEL and LOEL (sub-chronic, 13 weeks). The LOAEL was 5.9 mg/m3, the mid concentration, which produced 
clear signs of histopathological adverse effects (stimulation of collagen production, increase in lung weight, incipient 
interstitial fibrosis, slight focal atrophy in the olfactory epithelium). All these effects were reversible following 
discontinuation of exposure.  No lung-tissue effects were observed following exposure of 5 days to 1 mg/m3 of the 
same silica [NOEL (short-term)]. The LOAEL (5 d) was 5 mg/m3.   
 
In the absence of experimental data for NAS and CS, an effects profile similar to that of SAS is supposed to also hold 
for amorphous silicates, based on the assumption that the particle size and morphology rather than particle 
composition is the determinant of inflammatory response in the lung. This implies that synthetic amorphous silicates 
would not provoke a more severe pulmonary response under same test conditions. 
 
After long-term oral application in the diet (2 years), no adverse effects were demonstrable for SAS and CS only 
occasional growth depression or slight elevation of organ weights at the highest doses  [NOAEL(chronic, oral) = 
approx. 2500 mg/kg bw/d)]. Following feeding of 0.625 to 10 % NAS in the diet for 14 d, no substance-related 
clinical and histopathological findings at any dose level were observed in rats and mice.  
 
Medical surveillance reports failed to reveal significant pathological lung effects attributable to occupational long-
term exposure to SAS and/or synthetic amorphous silicates: in particular, no signs of pneumoconiosis, silicosis and 
fibrosis were evident. 
 
Mutagenicity: There is no evidence that SAS or CS induce mutations either in vitro or in vivo in standard methods. 
There was also no evidence for a mutagenic activity in an ex-vivo HPRT gene-mutation assay on isolated alveolar 
type-II cells after long-term inhalation exposure of rats to a distinctly noxious/inflammatory SAS concentration of 50 
mg/m3 (13 weeks). Likewise, based on structure analogy, no genotoxic effects are expected to occur from exposure to 
NAS for which corresponding studies were not located. 
 
Carcinogenicity: Negative findings in a rat carcinogenicity model after comparative intra-pleural treatment with 
various types of materials (including a NAS) and the absence of a mutagenic potential underline that the cancerogenic 
potential of synthetic amorphous silicas/silicates can be considered as negligible.   
 
Based on the negative results after long-term oral administration of SAS (up to 5 % in the diet given to rats and mice) 
and CS (up to 10 % in the diet given to rats), there is no evidence of a carcinogenic potential arising from ingestion of 
these amorphous minerals. Likewise, based on structure analogy, no cancerogenic effects are expected to occur from 
exposure to NAS for which a corresponding study is not available.  
 
Reproduction: An early limited one-generation study on rats gave no evidence of adverse effects on reproduction 
performance at 500 mg SAS/kg bw/d, the highest dose tested (NOAEL). But the reliability is poor due to the small 
group size of animals.  
 
Numerous subchronic studies as well as a dominant lethal study with a CS failed to demonstrate any histopathological 
changes or deleterious effects in the reproductive organs of treated animals. Furthermore, given the inherent physico-
chemical properties and ubiquitous nature of this class of compounds, there is no structural alert to indicate a potential 
for reproductive and developmental toxicity. Therefore, based on the weight of evidence, prolonged exposure to 
synthetic amorphous silica, applied before and during pregnancy at high doses, is not expected to produce harmful 
effects on the reproductive performance or embryonic/foetal development in experimental animals.  
 
Based on structure analogy, no impairment of fertility/reproductive performance is expected to occur likewise from 
exposure to NAS and CS, for which corresponding studies are not available.  
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The experimental data on intra-uterine development gained in four animal species (rat, mouse, hamster and rabbit) 
across all three types of synthetic amorphous silica and silicates allow the conclusion that there is no potential for 
adverse effects on embryonal/foetal development arising from oral exposure to these silica/silicates. The NOEL for 
maternal and developmental toxicity is the highest tested dose of 1600 mg/kg bw/d.  
 
 
Environment 
 
SAS, NAS and CS are solids in powder form which have a low water solubility, based on the sum of soluble SiO2 
and cations (water-soluble fraction): �70 mg/l (SAS), approx. 70 – 80 mg/l (NAS), and approx. 260 mg/l (CS) at 
20 °C. They are not volatile and have no lipophilic character. These compounds will be distributed mainly into 
soils/sediments and weakly into water and are expected to combine indistinguishably with the soil layer or sediment 
due to their chemical similarity with inorganic soil matter. The bioavailable forms of silica are dissolved silica 
[Si(OH)4] almost all of which is of natural origin. The ocean contains a huge sink of silica and silicates where a 
variety of the marine habitat (diatoms, radiolarians, and sponges) is able to exploit this resource as a construction 
material to build up their skeletons. Based on the chemical nature of silica and silicates (inorganic structure and 
chemical stability of the compound: Si-O bond is highly stable), no photo- or chemical degradation is expected. 
Biodegradation is not applicable to these inorganic substances. 
 
Studies on fish, Daphnia and algae using excess loadings of SAS or NAS showed no acute toxicity, although 
physical effects on Daphnia were observed in tests using unfiltered test medium.  Test results, based on loading rates, 
are as follows: 96h LL0 (Brachydanio rerio) = 10000 mg/l for SAS and NAS; 24h EL50 (Daphnia magna) >10000 
mg/l for SAS; 72h NOEL (Scenedesmus subspicatus) = 10000 mg/l for NAS. Since SAS, NAS and CS have similar 
chemical structures and physico-chemical properties, the conclusion of low acute aquatic toxicity applies to the 
whole category. 
 
There are no chronic aquatic toxicity data, but due to the known inherent physico-chemical properties, absence of 
acute toxic effects as well as the ubiquitous presence of silica/silicates in the environment, there is no evidence of 
harmful long-term effects arising from exposure to synthetic amorphous silica/silicates.  
 
Tests have been conducted on the German cockroach and Grain weevil which demonstrate a lethal effect on these 
animals due to sorption of the lipid cuticle followed by dehydration.  However, the validity of these studies could not 
be confirmed.  
 
 
Exposure 
 
The worldwide production in 1992 was estimated at around 100,000 metric tons (pyrogenic SAS), about 800,000 
metric tons (precipitated SAS), about 115,000 metric tons (silica gels and sols). The European consumption in 2000 
(including imports and excluding exports) was approx. 408,500 metric tons with 368,000 metric tons for SAS and 
40,450 metric tons for silicate, respectively; in 2002 the overall consumption amount to about 481,050 metric tons. 
 
SAS, NAS and CS are used in a wide variety of applications, including consumer products.  They are used to thicken 
pastes and ointments, to maintain flow properties in powder products and as a carrier for fragrances or flavours and 
are present in cosmetics (especially toothpaste), pharmaceuticals and food. They are also used in animal feed, rubber 
and silicones (as fillers), paints (as pigments), lacquers (as flattening agents) and plastics (to prevent plastic films 
from sticking together and for thixotropy control). SAS is registered as a biocide in the EU and has been successfully 
employed against juvenile and adult store-product pests, predominantly exerting lethal activity on juvenile and adult 
forms by sorption of the cuticular lipid layer, thus causing dehydration of the insects. 
 
Potential occupational sources of inhalation exposure to SAS dusts are the manufacture itself and various down-
stream applications producing product that contain synthetic amorphous silica and silicates as auxiliary agents 
(production of rubber/silicons, paints/laquers, plastics, papers, cosmetics and pharmaceuticals, as well as animal feed 
and beverages). In a recent monitoring program in five silica production plants, the highest mean values were 
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observed for job categories involved with packaging and loading operations (up to 3 mg/m³ inhalable and up to 1 
mg/m³ respirable dust).  
 
The general population that may come into contact with finished, silica-containing articles is unlikely to be exposed 
to dusty silica/silicates, as the silica compounds are bound into the matrix of the article and not freely available.  
 
Synthetic amorphous silica and silicates possess properties indicating a hazard for human health following 
inhalation. These hazardous effects appear to resemble those pulmonary tissue reactions known from exposure to 
respirable dust. Under practical occupational conditions, these materials tend to form agglomerated particle sizes 
which will not reach the peripheral area of the lung. This implies that the toxicologically relevant, respirable fraction 
will be much lower at the workplace than under experimental conditions where the powders are actively atomized 
shortly before exposure. The concentration of the toxicologically relevant particle fraction at the workplace is 
estimated to be at least 50 times lower than commonly applied in animal inhalation studies. This would allow 
estimating a higher workplace-relevant No-Effect-Level for total dust than found in animal studies.  
 
With this in mind and due to the high standard of current control measures that are in place to minimise exposure 
(automatic and closed packaging operation equipped with local exhaust ventilation, standard protective working 
clothes, routine observance of occupational exposure level), it is assumed that occupational exposure to synthetic 
amorphous silica and silicates is low. 
 
Emission to the environment may occur during production and use of SAS, NAS and CS although the potential 
amount of anthropogenic SAS released into the aquatic environment is estimated to represent only a small fraction of 
the dissolved silica naturally present in rivers. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 
 
Human Health:  The chemicals in this category are currently of low priority for further work. They possess 
properties indicating a hazard for human health (repeated inhalation toxicity). Based on data presented by the 
Sponsor country, relating to 5 production plants in one country, which account for an unknown percentage of global 
production and relating to the use pattern in several OECD countries, the exposure to humans to respirable dust is 
anticipated to be low, and therefore this chemical is currently of low priority for further work. Countries may desire to 
investigate any exposure scenarios that were not presented by the Sponsor country. 
 
Environment:  The chemicals in this category are currently of low priority for further work due to their low hazard 
potential.  
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 106-43-4 

Chemical Name  p-Chlorotoluene 

Structural Formula 

 

 
 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Human Health 
 
Since there is no developmental toxicity study with p-chlorotoluene, the data from o-chlorotoluene are taken into 
account to fill the data gap. The comparison of the two isomers showed a rather high degree of qualitative similarity 
with respect to available data on absorption, excretion and metabolism, toxicity after acute and repeated exposure, 
Overall o-chlorotoluene and p-chlorotoluene have a similar toxicity profile. o-Chlorotoluene (CAS No 95-49-8) was 
already discussed and concluded at SIAM 11, 2001; and the initial assessment was published by UNEP in 2004. 
 
Specific toxicokinetic studies with p-chlorotoluene are not available. The available information indicates that 
absorption of p-chlorotoluene is rapid via gastrointestinal tract or respiratory tract but is limited via dermal contact. 
Excretion occurs mainly via urine as p-chlorobenzoic acid derivatives by rabbits or as the corresponding hippuric acid 
by dogs. Exact data on tissue distribution are not available. Thus, p-chlorotoluene as well as o-chlorotoluene are 
absorbed via the gastrointestinal tract, the lungs and to a lesser extent via skin. For both isomers excretion takes place 
principally via urine, and in small amounts with faeces and exhaled air. In the metabolism o- and p-chlorotoluene are 
oxidized at the methyl group leading to chlorobenzyl alcohol glucuronide, chlorobenzoic acid and mercapturic acid. 
 
The LC50 of p-chlorotoluene was not determined but an Inhalation Hazard test showed that exposure of rats against 
4183 ppm (approximately 22 mg/m³) for 4 hours was not lethal, but signs of intoxication were observed. Exposure for 
8 hours resulted in the death of all exposed rats within the 14-day observation period. The dermal LD50 (rabbit) is 
> 2000 mg/kg bw and LD50 (rat) is > 5000 mg/kg bw. Following oral application to rats the LD50 values ranged 
between 2100 mg/kg bw and 2389 mg/kg bw. The predominant symptoms were body tremor, accelerated breathing 
rate, cyanosis, decreased motor activity and palmospasms. With regard to o-chlorotoluene the acute oral toxicity is 
LD50 (rat, male): 3227 mg/kg bw; the acute inhalation toxicity is LC50 (rat): 37,517 mg/m³ (4 hrs) and the acute 
dermal toxicity LD50 (rat) is > 1083 mg/kg bw and LD50 (rabbit): > 2165 mg/kg bw.  Based on the available data of o- 
and p-chlorotoluene it can be concluded that the acute toxicity of monochlorotoluene in general is low. 
 
p-Chlorotoluene is slightly irritating to the skin when 0.5 ml undiluted substance is applied to intact and abraded skin 
of rabbits under occlusive conditions for 24 hours. p-Chlorotoluene is slightly irritating to eyes of rabbits when 0.1 ml 
undiluted substance was applied into the conjunctival sac. o-Chlorotoluene, tested according to OECD TG 404, is 
slightly irritating to the skin. However, when tested under occlusive conditions, the substance is corrosive. o-
Chlorotoluene, tested according to OECD TG 405, was irritating to the eye in 1 out of 3 animals. Based on the 
available data it can be concluded that monochlorotoluene in general is slightly irritating the skin and eyes of rabbits. 
However, o-chlorotoluene seems to be a stronger skin irritant under occlusive conditions. 
 
p-Chlorotoluene is a skin sensitizer when tested in the guinea pig maximization test according to OECD TG 406. 
o-Chlorotoluene, tested according to OECD TG 406, is not sensitizing to the skin of guinea pigs. However the higher 
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sensitizing potential for para-substituted substances is a known effect. 
 
Repeated dose toxicity of p-chlorotoluene was examined in sub-acute (29 days) and sub-chronic (90 days) gavage 
studies with rats using dosages of 50, 200 and 800 mg/kg bw/day. The liver and the kidney are the main target organs. 
Based on liver impairment in the sub-acute as well as in the sub-chronic study, which also revealed an increase in 
chronic progressive nephropathy at the highest dose level of 800 mg/kg bw/day, the NOAEL for both studies was 
determined to be 200 mg/kg bw/day.  
 
With respect to o-chlorotoluene the NOEL for repeated dosing (3 months) by gavage in rats is 20 mg/kg bw/day. In 
higher dosages (80 or 320 mg/kg bw/day) unspecific signs of toxicity were observed, e.g. reduced body weight gain in 
male animals as well as elevated BUN, elevated WBC count, reduced prothrombine time in both sexes. 
 
The NOEL for repeated dosing via capsule (3 months) in dogs is 20 mg/kg bw/day. In higher dosage (80 mg/kg 
bw/day) one animal showed vomiting, and red blood was detected in faeces which might be due to the slightly 
irritating property of o-chlorotoluene. 
 
In range finding study tests, the LOAECs after inhalation were 4 mg/l (4000 mg/m³, 14 d) in rats and 8 mg/l 
(8000 mg/m³, 23 d) in rabbits. There is no NOEC from these data.  
 
Based on the test conditions in the repeated dose toxicity studies which were taken into account for comparison, 
o-chlorotoluene is at least as toxic as p-chlorotoluene after repeated dosing. 
 
p-Chlorotoluene was not mutagenic in the Salmonella typhimurium TA97, TA98, TA100, TA1535, TA1537, TA102, 
and TA104 and in Escherichia coli WP2uvrA, Escherichia coli WP2uvrA/pKM101 with and without a metabolic 
activation system nor did it induce micronuclei in mice after a single intraperitoneal injection in a study according to 
OECD TG 474. o-Chlorotoluene showed no mutagenic activity in bacterial and in mammalian cell test systems in 
vitro. o-Chlorotoluene showed no clastogenic activity (chromosome aberration) in vitro and in vivo. Based on the 
available data on o- and p-chlorotoluene it can be concluded that both monochlorotoluenes do not reveal mutagenic 
activity, neither in vitro nor in vivo. 
 
There are no studies on the possible carcinogenicity available. 
 
There are no specific studies on reproductive toxicity. However, in the repeated dose-toxicity studies which were 
taken into account for comparison, o-chlorotoluene is at least as toxic as p-chlorotoluene. Furthermore, in the 
metabolism o- and p-chlorotoluene are oxidized at the methyl group leading to chlorobenzyl alcohol glucuronide, 
chlorobenzoic acid and mercapturic acid. Thus, the use of o-chlorotoluene to fill data gaps is justified. 
 
There are no specific studies on reproductive toxicity (fertility assessment) available with p-chlorotoluene or with 
o-chlorotoluene. Evaluation of the reproductive organs in the available repeated dose toxicity studies with 
p-chlorotoluene or with o-chlorotoluene give no indication of possible impairment of these organs. 
 
With regard to developmental toxicity conclusion should be drawn from developmental toxicity studies in rats and 
rabbits with o-chlorotoluene as there is no specific study with p-chlorotoluene available. Developmental toxic effects 
in rats and rabbits occur mostly in the presence of maternal toxicity and without a clear dose-response relationship, 
however, as a specific malformation, brachydactyly. Thus, for o-chlorotoluene, the NOAEL (rat) is 1.1 mg/l 
(1100 mg/m³, maternal toxicity), but no NOAEL for developmental toxicity could be derived, the LOAEL 
(developmental toxicity, rat) is 1.1 mg/l (1100 mg/m³) In rabbits, the NOAEL (maternal toxicity) is 1.5 mg/l 
(1500 mg/m³) and the NOAEL (developmental toxicity) is 4 mg/l (4000 mg/m³). 
 
The results of the developmental studies with o-chlorotoluene (brachydactyly mostly in maternal toxic doses and 
without clear dose-response relationship: 1 rabbit fetus at the highest dose; 1 rat fetus at the lowest dose and 6 rat 
fetuses at the highest dose) lead to the assumption that monochlorotoluene in general might cause malformations in 
offspring by high dose treatment (i.e. at 1.1 mg/l = lowest dose tested, and 9.0 mg/l). 
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Environment 
 
p-Chlorotoluene is a clear colorless liquid with a melting point of 7.5 °C, and a boiling point of 162 °C. The density 
of the liquid is 1.0697 g/cm3. The vapor pressure is in the range of 310 to 379 Pa at 20 /25 °C. The measured 
log KOW is 3.33. The solubility in water is 40 mg/l at 20 °C. The flash point is 51.9 °C, the auto-ignition temperature 
595 °C. 
 
With regard to the chemical structure, p-chlorotoluene is not expected to hydrolyze under environmental conditions. 
According to the Mackay fugacity model level I calculation, the favourite target compartment of p-chlorotoluene is 
air with 99.67 %, followed by water with 0.25 %. A Henry’s law constant of 446.8 Pa x m³/mol at 25 °C calculated 
according to the Bond method indicates that the compound has a high potential for volatilization from surface 
waters. The calculated half-life of p-chlorotoluene in air due to indirect photodegradation is t1/2 = 8.8 days. Due to 
the low absorption in the UV-B range, no direct photodegradation is expected. 
 
p-Chlorotoluene is not readily biodegradable, but can be eliminated in industrial wastewater treatment plants. In a 
modified Zahn-Wellens-test, comparable to the OECD TG 302 B, elimination of p-chlorotoluene of 86 % after 
28 days occurred, 68 % of which occurred in the first three hours and is attributed to physical-chemical effects 
(adsorption, stripping). A manometric respirometry test (in accordance with OECD TG 301 F) was performed with a 
concentration of p-chlorotoluene of 100 mg/l. After 28 days 1 % of the test substance had been degraded. Aerobic 
ready tests were performed according to the national Japanese MITI test, comparable to the OECD TG 301 C. After 
a period of 14 days, the %-age biodegradation from the oxygen consumption was zero or did not exceed 30 % after 
2 weeks from the beginning of the test, respectively. At a concentration of 200 mg/l p-chlorotoluene was metabolized 
in 3 days by a blend of microorganisms able to degrade a range of halogen substituted aromatic compounds. 
 
The bioconcentration factor BCF = 73.13 for p-chlorotoluene, calculated from the octanol-water partition 
coefficient, indicates a moderate potential for bioaccumulation of p-chlorotoluene in fish. The available experimental 
data concerning bioaccumulation of p-chlorotoluene in Cyprinus carpio, confirm potential for bioaccumulation in 
fish. The BCF values obtained for concentrations of 0.3 and 0.03 mg/l were in the range of 14 - 101.6 and 21.9 -
 76.5, respectively. 
 
Experimentally obtained adsorption coefficients (KOC) revealed a mid sorption potential of p-chlorotoluene. The 
experimentally achieved Koc values following the OECD TG 106 were in the range of 327 to 512 depending on soil 
properties. In addition, a KOC value of 434 was calculated with PCKOCWIN v. 1.66 . 
 
Concerning the toxicity of p-chlorotoluene to aquatic species reliable acute and chronic experimental results of tests 
with fish, Daphnia, and algae are available. The tests were performed according to standard procedures or similar 
methods. The lowest effect values from short-term tests, as well as from chronic toxicity test are (n = nominal 
concentration; m = measured concentration; m* = geometric mean of analytical values ; s = static test type; ss = 
semistatic test type): 
 
Danio rerio:   28 d-NOECgrowth = 1.9 mg/l (m, ss) 
Poecilia reticulata:   14 d-LC50   = 5.92 mg/l (n, ss) 
Oryzias latipes :   48 h-LC50   = 5.2 mg/l (n, s or ss) 
Daphnia magna:   16 d-NOECreproduction = 0.32 mg/l (n, ss) 
Ceriodaphnia dubia:  48 h-EC50   = 1.7 mg/l (n, s) 
Desmodesmus subspicatus: 72 h-EC50growth rate = > 0.96 mg/l (m*, s) 
Desmodesmus subspicatus: 72 h-NOECgrowth rate  = 0.43 mg/l (m*, s) 
Desmodesmus subspicatus: 72 h-EC50biomass  = > 0.96 mg/l (m*, s) 
Desmodesmus subspicatus: 72 h-NOECbiomass  = > 0.96 mg/l (m*, s) 
 
Based on the lowest effect concentration observed for Daphnia in a semistatic test the Predicted No Effect 
Concentration (PNECaqua) can be calculated with an assessment factor of 10. Using the effective 16 d-NOECreproduction 
of 0.32 mg/l found for the invertebrate Daphnia magna a PNECaqua = 32 µg/l was determined. 
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Exposure 
 
p-Chlorotoluene is produced by catalytic conversion of toluene with chlorine under moderate temperature and 
normal pressure. The composition of the crude product, a chlorotoluenes isomers mixture, depends on temperature 
and the catalyst. The chlorotoluene isomers are separated by fractional distillation. 
 
For 2002, the global monochlorotoluenes output by about a dozen producers is estimated to be approximately 
75 000 tonnes (including unseparated isomers). The global p-chlorotoluene production volume in 2002 (tonnes/a) is 
estimated by region as follows: Western Europe 13 500, Ukraine 1000, Japan 4500, and China 5000 (total 24 000). 
In the Sponsor country there is one company with a manufacturing volume of 10 000 to 50 000 tonnes/a. Three 
quarters of the global manufacturing volume stems from OECD member countries. 
 
Pure p-chlorotoluene is solely used as an industrial intermediate for the synthesis of organic chemicals. The main 
derivatives are intermediates, e.g. in the production of pesticides, pharmaceuticals, and pigments, like 4-chloro-
benzotrichloride (ca. 45 %), 4-chlorobenzyl chloride (ca. 21 %), 4-chlorobenzaldehyde (ca. 18 %), 2,4-dichloro-
toluene (ca. 6 %), 4-chlorobenzonitrile (ca. 8 %), and 4-chlorobenzoic (ca. 2 %). 
 
Chlorotoluene isomer mixtures, especially those containing a relatively high amount of o-chlorotoluene, are used as 
solvents in industry. In the USA p-chlorotoluene is listed as "other" (inert) ingredient in pesticide formulations, 
however, production of chlorotoluene was ceased in 2001. In the Sponsor country, p-chlorotoluene is not used in any 
pesticide formulation. 
 
For the Sponsor country, use as a solvent is not known. Also, no direct consumer use is known for p-chlorotoluene in 
the Sponsor country. No products containing p-chlorotoluene are listed in the Danish, Finnish, Norwegian, Swedish, 
and Swiss Product Registers. 
 
From the manufacturing site of the Sponsor company virtually no p-chlorotoluene (< 25 kg) was emitted into the 
environment in 2003. In the Sponsor country for occupational settings no workplace limit concentration is laid down. 
Workplace air sampling shows that the exposure is below 1 mg/m³ at the Sponsor company. Except from the Sponsor 
company, no exposure data is available. 
 
p-Chlorotoluene was detected in construction and demolition waste in waste recycling facilities in Florida. p-Chloro-
toluene occurs in volcanic gases and is formed in the atmosphere. In most recent studies on its occurrence in the 
environment, p-chlorotoluene was not detectable in environmental media. 
 
p-Chlorotoluene is exclusively used as an intermediate in chemical processes. No consumer use is known for 
p-chlorotoluene. In products made from p-chlorotoluene by the Sponsor company, no p-chlorotoluene could be 
detected. Exposure of consumers to p-chlorotoluene via the environment is low. 
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RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 

OF FURTHER WORK RECOMMENDED 
 

Human Health:  The chemical possesses properties indicating a hazard (skin sensitization, indications for 
reproductive toxicity) to human health. Based on data presented by the Sponsor country, exposure of workers in 
manufacturing in the only producer in the Sponsor country and of consumers is anticipated to be low. As no worker 
exposure data except from the producer in the Sponsor country is available, it is recommended to conduct an exposure 
and if indicated a risk assessment at the workplace apart from the production site. The chemical is a candidate for 
further work. 

 
Environment:  The chemical possesses properties indicating a hazard for the environment. Based on data presented 
by the Sponsor country (relating to production by one producer which accounts for approx. 44 - 56 % of global 
production and relating to the use in several OECD countries), exposure is anticipated to be low, and therefore this 
chemical is currently of low priority for further work. Countries may desire to investigate any exposure scenarios that 
were not presented by the Sponsor country. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 108-21-4 

Chemical Name  Isopropyl Acetate 

Structural Formula 
 

CH3-C(=O)-O-CH(CH3)-CH3 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Analogue justification 
 
Based on rapid and complete conversion of isopropyl acetate to isopropyl alcohol in vivo, isopropyl alcohol toxicity 
data have been used to support the health effects of isopropyl acetate.  Exposure to isopropyl acetate via dermal, 
inhalation, and oral routes is expected to result in the rapid appearance of isopropyl alcohol in the systemic 
circulation.   Therefore, systemic toxicity of isopropyl alcohol is relevant in identifying hazards associated with 
isopropyl acetate exposure.  The toxicokinetics of the hydrolysis reaction is documented and explained below. In 
addition, based on their structural similarities to isopropyl acetate, analog data for propyl acetate and n-butyl acetate, 
a chemical whose toxicity was evaluated at SIAM 13, have been used for ecotoxicity endpoints. 
 
Human Health 
 
Respiratory bioavailability studies showed that inhalation of 2000 ppm isopropyl acetate in a closed chamber resulted 
in isopropyl acetate whole blood levels up to 54 µM and isopropyl alcohol levels up to 268 µM. Within 5 minutes 
into exposure, isopropyl alcohol whole blood levels exceeded that of isopropyl acetate.  Isopropyl alcohol levels 
were between 2 and 10-fold higher than isopropyl acetate levels throughout the 90-minutes exposure period.  
Therefore, toxicity studies conducted with direct isopropyl alcohol administration are relevant to identifying hazards 
associated with isopropyl acetate exposures. 
 
Isopropyl acetate has low acute toxicity by all routes. The oral LD50 in female rats is 12,500 mg/kg bw and in rabbits 
was 6,945 mg/kg bw.  Dermal LD50 in male rabbits was >17,436 mg/kg bw.  Inhalation LC50 values for vapor 
exposures were 12,114 ppm (50.6 mg/L) in female rats (8 hours of exposure).  Isopropyl acetate is a slight skin 
irritant and a severe eye irritant. Data for skin sensitisation are not available. 
 
Repeated inhalation exposures for 13-weeks to 500 to 5000 ppm (1.23 to 12.23 mg/L) concentrations of isopropyl 
alcohol caused depressed central nervous system function (e.g. narcosis, hypoactivity, ataxia, loss of startle reflex) in 
rats and mice.  Exposure of female rats to 5000 ppm (12.25 mg/L) also increased motor activity during nine and 13 
weeks of the study.  No persistent neurotoxicity was noted in the neurotoxicity study conducted in rats.  The NOAEL 
in the 13-week rat study was 500 ppm  (1.23 mg/L) based on decreases in red blood cell parameters in the male and 
female rats and the during-exposure clinical signs noted in the 1500 and 5000 ppm (3.68 and 12.23 mg/L) groups.  
The NOAEL in the 13-week study in mice was 500 ppm (1.23 mg/L) based on during-exposure clinical signs (male 
and female mice) and increased relative liver weights (female mice only) at 1500 and 5000 ppm (3.68 and 12.23 
mg/L).  A NOAEL of 500 ppm isopropyl alcohol corresponds to 394 ppm (1.65 mg/L) isopropyl acetate and a 
LOAEL of 1500 ppm isopropyl alcohol corresponds to 1181 ppm (4.9 mg/L) isopropyl acetate after correcting for 
differences in total respiratory bioavailability. 
 
An in vitro mutagenicity study in bacteria indicates that isopropyl acetate is not a genotoxicant. In addition, isopropyl 
alcohol was negative in an in vivo mouse micronucleus study and in inhalation cancer bioassays conducted with rats 
and mice. Based on these results, isopropyl acetate is unlikely to possess carcinogenic potential.  
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The reproductive toxicity of isopropyl alcohol has been investigated in a one-generation drinking water study and a 
two-generation oral gavage study.  Data from a developmental neurotoxicity study provides additional information on 
litter size and postnatal survival.  A parental NOAEL of 100 mg/kg bw/day (170 mg isopropyl acetate/kg bw/day) was 
determined based on increased liver and kidney weights, centrilobular hepatocyte hypertrophy and hyaline droplet 
degeneration of the proximal convoluted tubular cells of the kidney at 500 mg/kg bw/day.  Using a weight-of-
evidence approach, a NOAEL for reproductive/developmental toxicity (decreased litter size and decreased postnatal 
survival) of 1338 mg/kg bw/day from a drinking water study for isopropyl alcohol was determined.  The 
corresponding value for isopropyl acetate would be 2275 mg/kg bw/day.  No effects were reported in an oral gavage 
developmental neurotoxicity study (NOAEL 1200 mg/kg bw/day; corresponding to 2040 mg/kg bw/day for isopropyl 
acetate). 
 
The NOAEL from a rat developmental toxicity study in rats—conducted with 400, 800, or 1200 mg/kg/day isopropyl 
alcohol during days 6-15 of gestation—was  400 mg/kg bw/day for both maternal and fetal endpoints based on death 
in the dams and reduced fetal body weights noted at 800 mg/kg bw/day and above.  No developmental effects were 
noted in rabbits exposed to 120, 240, or 480 mg/kg bw/day isopropyl alcohol by oral gavage during gestation days 6-
18.  Exposure of rats to vapor levels of isopropyl alcohol of 3500 ppm and above caused a decrease in fetal body 
weights, and the 10,000 ppm group had an increased incidence of failure of implantation, fully resorbed litters, 
increased resorptions per litter, and increased incidence of cervical ribs when administered 7 hr/day from gestation 
days 1 through 19.  Maternal toxicity (decreased rate of weight gain) was noted at all exposure concentrations and the 
effect on fetal weight at the 3500 ppm group was slight (<5%) and correlated with increased litter size in that group. 
An inhalation exposure of 3500 ppm isopropyl alcohol is calculated to equal 2760 ppm (11.5 mg/L) isopropyl acetate 
after correcting for differences in respiratory bioavailability. Isopropyl alcohol was not a developmental neurotoxicant 
in rats when exposed by oral gavage at dose levels of 200, 700, or 1200 mg/kg bw/day.  The NOAEL for isopropyl 
alcohol for developmental endpoints (400 mg/kg bw/day) from oral exposures would equal 680 mg/kg bw/day for 
isopropyl acetate after correcting for differences in gram molecular weight. 
 
 
Environment 
 
Isopropyl acetate is a liquid with a melting point of –73.4 oC and a boiling point of 88.6 oC.  It has a vapor pressure 
of 80.5 hPa at 250C, a water solubility of 30,900 mg/l at 200C and a log Kow of 1.02.  The photochemical removal of 
isopropyl acetate as mediated by hydroxyl radicals occurs with a calculated half-life of 3.073 days.  Isopropyl acetate 
is readily biodegradable under aerobic conditions. Isopropyl acetate volatilises easily from moving rivers, but 
volatilises only moderately from quiescent lakes and other surface water bodies (calculated volatilization half-lives 
of 3.285 hours from a river and 5.024 days from a lake).  Isopropyl acetate is not persistent in the environment and is 
not likely to bioaccumulate in food webs. Using the Log Kow value, the BCF is 1.2. Based on Level III distribution 
modelling it is estimated that the majority of isopropyl acetate released to the environment will partition into water 
(45.3%) and soil (37.8%), with a smaller amount into air (16.8%).  The stability of isopropyl acetate in water is pH 
dependent: at neutral pHs (7) the T1/2 = 2.418 years at 250C and at higher pHs (8) the T1/2 is shortened to 88.3 days.   
 
Since the duration of the isopropyl acetate study with green algae was longer than current OECD guidelines, green 
algae data for an analogous compound, n-butyl acetate (CAS# 123-86-4) is presented. The rationale for the use of the 
analogous compound n-butyl acetate is based on the log Kow and water solubility values. The log Kow values are 
1.02 and 1.82 for isopropyl acetate and n-butyl acetate, respectively. The water solubility values are 30,900 mg/L 
and 14,000 mg/L for isopropyl acetate and n-butyl acetate, respectively. For isopropyl acetate, a static test with 
fathead minnows (Pimephales promelas) was conducted and a 96-hour LC50 of 390 mg/L (ECOSAR 96-h LC50 = 
632.4 mg/L) was reported.  For n-butyl acetate, a flow-through test with fathead minnows (Pimephales promelas) 
gave a 96-hour LC50 of 18 mg/L (ECOSAR 96-h LC50 = 22 mg/L). The invertebrate (Artemia salina) study with 
isopropyl acetate reported a 48-h LC50 of 110 mg/L (ECOSAR daphnid 48-h EC50 = 51.7 mg/L). The invertebrate 
(Artemia salina) study with n-butyl acetate reported a 48-h LC50 of 32 mg/L (ECOSAR 48-h EC50 = 135 mg/L ), 
while  the study for green algae (Scenedesmus subspicatus) reported a 72-h EC50 of 674.7 mg/L. Based on physical 
properties data and valid ecotoxicity studies for both isopropyl acetate and n-butyl acetate, data for n-butyl acetate 
can be used to reliably and conservatively predict the toxicity of isopropyl acetate to green algae.  



SIAM 20, 19-21 April 2005  US/ICCA 
 

This document may only be reproduced integrally. The conclusions and recommendations (and their rationale) in this 
document are intended to be mutually supportive, and should be understood and interpreted together. 
 

 
 
Exposure 
 
Environmental release during manufacture is limited by the enclosed nature of the process and equipment.  
Inhalation and dermal exposure may occur during manufacture, transport, processing into formulations containing 
isopropyl acetate as solvent (e.g., coatings and inks), and the use or application of formulations and products 
containing isopropyl acetate.  U.S. manufacturers indicate that exposure to isopropyl acetate in the workplace is 
limited during manufacture and formulation of products by the enclosed nature of these processes.  The American 
Conference of Governmental Industrial Hygienists (ACGIH) has established an 8 hour Time Weighted Average 
Threshold Limit Value (TLV) of 1040 mg/m3 (250 ppm) and a Short Term Exposure Limit (STEL) of 1290 mg/m3 
(310 ppm). Greater exposure potential exists during use as an industrial solvent, especially in coatings applications 
or printing where the processes may be more open.  Exposure is typically limited in these cases by the use of 
engineering controls.  Isopropyl acetate is present at 1-5 % concentrations in some consumer products, such as 
insecticides, shellacs and lacquers, which offer opportunity for occasional exposure.  Perfumes containing isopropyl 
acetate as a diluent/fragrance can result in exposure of low concentrations to this substance.  General population 
exposure may occur through industrial releases via inhalation of ambient air, and through ingestion of   drinking 
water.  Ingestion of foods naturally containing isopropyl acetate or due to its use as a food additive (21 CFR § 
175.105 and 21 CFR § 172.515) is a further source of general population exposure. 
 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 

Human Health:  The chemical is currently of low priority for further work.  The chemical possesses properties 
indicating a hazard for human health (eye irritation, reproductive and developmental toxicity at high doses, repeated-
dose toxicity at high doses). These hazards do not warrant further work as they are related to reversible effects (eye 
irritation) or effects seen at high doses.  They should nevertheless be noted by chemical safety professionals and users. 

 

Environment:  The chemical is currently of low priority for further work due to its low hazard profile.   
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 117-81-7 

Chemical Name  Bis(2-ethylhexyl)phthalate 

Structural Formula 

O

O

O

O

 
 

SUMMARY CONCLUSIONS OF THE SIAR 
 

Human Health 
 
Bis(2-ethylhexyl)phthalate (DEHP) is readily absorbed and distributed in the body, but there is no evidence of 
accumulation. The metabolism of DEHP involves several pathways and yields a variety of metabolites. The major 
step in the metabolism of DEHP is hydrolysis by lipases to MEHP (mono(2-ethylhexyl)phthalate) and 2-EH (2-
ethylhexanol). The substance is excreted via the urine, mainly as MEHP-metabolites, but some excretion via bile also 
occurs in rodents. Additionally, there are animal and human data showing that DEHP is transferred to mothers’ milk. 
The relative extent to which different metabolites are produced and excreted is very complex and may depend upon 
the species, the age of the animal, sex, inter-individual differences, nutrition state, prior exposure to DEHP, the 
amount of DEHP administered, and the route of administration.  
 
Acute toxicity studies indicate a low acute toxicity of DEHP. The oral LD50 is >20,000 mg/kg b.w in rats and >10,000 
mg/kg bw in mice. An inhalation LC50 of about 10,600 mg/m3 for 4 hours in rats has been reported. Although there are 
no adequate acute dermal toxicity data, a low acute dermal toxicity is assumed. 
 
Animal studies performed to current guidelines have shown a slight skin and eye irritation after administration of 
DEHP, but DEHP is not corrosive to the skin or eyes. DEHP has not been found to induce skin sensitisation in 
animals.  
 
Numerous studies have investigated the toxicity of DEHP following repeated oral administration to experimental 
animals. Critical organs for DEHP-induced toxicity in laboratory animals are the testis (see below) and the kidney. 
The effects on the kidneys include increased: absolute and relative kidney weights, incidence and severity of 
mineralization of the renal papilla, incidence of tubule cell pigments, and incidence and/or severity of chronic 
progressive nephropathy. The lowest NOAEL for kidney toxicity is 29 mg/kg/day in the males and 36 mg/kg/day in 
females, derived from a chronic 2-year study in rats. In the liver, hepatomegaly due to hepatocyte proliferation, 
peroxisome proliferation and hepatocellular tumours are observed in experimental animals, but the hepatic effects are 
not believed to be relevant for humans.  
 
Concerning the genotoxicity of DEHP, several different short-term tests, comparable to guideline studies and 
performed according to GLP, are available. The results are negative in the majority of the in vitro and in vivo studies 
performed with DEHP and its metabolites for detection of gene mutation, DNA damage, and chromosomal effects. 



SIAM 20, 19-21 April 2005  SE:eu 
 

This document may only be reproduced integrally. The conclusions and recommendations (and their rationale) in this 
document are intended to be mutually supportive, and should be understood and interpreted together. 
 

Some positive results are obtained in the in vitro test systems which are also sensitive to several non-mutagenic 
substances. Overall, taking all data into account, DEHP and its major metabolites can be considered as non-
mutagenic.  
 
In rodent studies, liver tumours, Leydig cell tumours, and leukaemia have been observed. The liver tumours are most 
likely caused by peroxisome proliferation, and are therefore not considered relevant for humans. As to the other two 
tumours types, a relevance to humans can not be ruled out, although the evidence is inconclusive for this endpoint. 
 
A conservative NOAEL value of 4.8 mg/kg/day has been set for testicular toxicity, based on a three-generation 
reproductive toxicity study, showing a low incidence of small male reproductive organs and minimal testis atrophy at 
14 mg/kg/day and complete atrophy and aspermia at doses of 359 mg/kg/day. Developing and prepubertal rats have 
been found to be more sensitive to the DEHP-induced testicular toxicity than adults, and the NOAEL for testicular 
toxicity is therefore also used for developmental toxicity (4.8 mg/kg/day). Studies indicate that DEHP may also 
interfere with the male endocrine function and also influence the male sexual development. Testicular toxicity and 
developmental toxicity, observed in different animal species and at relatively low dose levels are considered relevant 
to humans. Effects on fertility has been observed at slightly higher exposure levels in mice and rats, with a NOAEL of 
20 mg/kg/day observed in mice. 
 
 
Environment 
 
DEHP is a colorless liquid at room temperature The vapour pressure is estimated to 3.4x10-5 Pa at 20°C. A large 
range of values on the water solubility (0.0006 – 1.3 mg/L at 20-25°C) is available in the literature. The probable 
explanation is that DEHP easily forms more or less colloidal dispersions in water. An estimated value of 0.003 mg/L 
was used for non-colloidal solubility.  The Henry´s law constant for DEHP is 4.43 Pa m3/mol. The octanol-water 
partition coefficient, log Kow, is 7.5. However, in the model calculations the highest recommended value of 7.0 is 
used.  
 
DEHP enters the environment mainly via direct release to air, from sewage sludge and from solid waste. In air, 
DEHP may occur both in vapour phase and as solid particles. The nature of these particles can be either aggregated 
pure DEHP or polymer particles containing DEHP. The log Koc for DEHP is 5.2 L/kg. Hence, DEHP will be 
strongly adsorbed to the sludge, in sewage treatment plants. Particles formed by weathering of polymer products 
probably represent an important route of DEHP distribution.  
 
Photodegradation of DEHP (reaction with OH radicals) is important in the atmosphere (T½=1 d) but is assumed to be 
of little importance in water and soil. DEHP does not hydrolyse in water. The biodegradation of DEHP is varying in 
available studies. Based on the results of standard biodegradation test DEHP is rapidly biodegradable. Experimental 
data indicate biodegradation half-life for DEHP in surface water of 50 days, and 300 days in aerobic sediment. 
Anaerobic conditions and low temperature further reduce the degradation rate. Results from degradation studies of 
DEHP in agricultural soil are variable, but indicate moderate to low biodegradation rates. MEHP is the primary 
biodegradation product of DEHP.  
 
DEHP is found to bioaccumulate in aquatic organisms, and the highest BCF values are observed for invertebrates, 
e.g. 2700 for Gammarus (BCFfish 840). This indicates that uptake via the food chain might be an important exposure 
route (secondary poisoning). BCF as well as monitoring data for different trophic levels, indicate that DEHP does 
not bio-magnify. This may in part be due to a more effective metabolisation rate in higher organisms. For exposure 
via the food a NOEC of 33 mg/kgfood for mammalian predators is determined, based on studies showing testicular 
damage in rats. For effects on bird reproduction a NOEC of 1700 mg/kgfood is calculated. 
 
Several reliable short-term and long-term studies on effects of DEHP on aquatic organisms exist. There are no 
studies indicating effects on organisms only exposed to DEHP via water, and at concentrations below the water 
solubility. However, effects have been shown on fish exposed to DEHP via food. Therefore a NOEC for fish of 160 
mg/ kgfood has been determined. Studies with sediment organisms showed no effects at 1000 mg/kg dwt, the highest 
tested concentration. Only one study, on respiration in activated sludge, is considered valid for the risk assessment of 
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DEHP in STPs. No effects were observed at the highest tested concentration, 2007 mg/L (NOEC).  
 
There are four valid tests with soil organisms, from three trophic levels, all showing no effects. From these studies a 
NOEC ≥ 130 mg/kg dwt is obtained.   
 
The large amount of DEHP accumulated in the technosphere indicates a considerable potential for formation and 
distribution of MEHP. However, the formation rate and fate of MEHP in the environment is not known. MEHP 
causes reproductive toxic effects in studies on mammals. There are no other data on ecotoxicological properties of 
MEHP available. 
 
There is a Priority Substance List Assessment Report Bis(2-ethyl hexyl) Phthalate produced by Canada in 1994 
(http://www.ec.gc.ca/substances/ese). 
 
Exposure 
 
The global production of DEHP in 1994 was estimated to be between 1 and 4 million tonnes per year. The 
production volume of DEHP in Western Europe was 595,000 tonnes per year in 1997. 
  
The main use of DEHP is as a plasticizer in polymer products, mainly in flexible PVC. The content of DEHP in 
flexible polymer materials varies but is often around 30 % (w/w). Flexible PVC is used in many different articles e.g. 
toys, building material such as flooring, cables, profiles and roofs, as well as in medical products like blood bags, 
dialysis equipment etc. DEHP is also used in other polymer products and in non-polymer formulations and products. 
This implies multiple sources of DEHP emissions. The main part of DEHP emissions originates from use and 
disposal of polymer products. These emissions are widely dispersed, and monitoring data of DEHP in environmental 
samples confirm a widespread occurrence.  
 
Occupational exposure to DEHP, mainly through inhalation but also via the dermal route, occurs in the production of 
DEHP, industrial use of DEHP as an additive, and at industrial end-use of semi-manufactured products and end-
products containing DEHP. The general population can be divided into sub-populations, as the extent of exposure is 
expected to be different in different sub-populations (e.g. adults, young/children), partly caused by a suspected 
higher bio-availability of DEHP in children than in adults. The exposure can be via many different sources, such as 
indoor air, car interiors, toys, medical equipment, and indirectly via the environment or via breast milk. Due to the 
multiple pathways of exposure, the combined exposure should be considered. Urinary biomonitoring of the total 
human exposure to DEHP has shown considerable exposure. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 

Human Health:  The chemical possesses properties (testis, kidney, and reproductive toxicity) indicating a hazard to 
human health. Due to the widespread use of the substance, leading to continuous exposure at low level, member 
countries are invited to perform an exposure assessment, and if necessary, a risk assessment for human health. 

Note: A risk assessment performed in the European Union in the context of the EU Existing Substances Regulation 
reveals concern for several toxicological endpoints in occupational settings, but also for consumers as a consequence of 
use of toys and some medical technical equipment. In addition, there are concerns for effects on humans via the local 
environment outside plants producing or using DEHP.  

Environment:  Based on the chemical’s properties (bioaccumulation, effects in fish after dietary exposure and the 
low NOAEL for reproductive toxicity) member countries are invited to perform an exposure assessment specifically 
investigating secondary poisoning.  
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SIDS INITIAL ASSESSMENT PROFILE 

 

CAS No. 1328-53-6 

Chemical Name  C.I. Pigment Green 7 

Copper, [tetradecachloro-29H,31H-phthalocyaninato(2-)-

N{29},N{30},N,{31},N{32}]- 

 

Structural Formula 
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SUMMARY CONCLUSIONS OF THE SIAR 

 
Analogue Rationale 

 

C.I. Pigment Blue 15 (CAS-No. 147-14-8) will be used as an analogue for C.I. Pigment Green 7 (CAS-No. 1328-53-

6). Both pigments belong to the same class of organic pigments bearing the same core structure (Cu-Phthalocyanine). 

While C.I. Pigment Blue 15 represents the unmodified version of the molecule, C.I. Pigment Green 7 is chlorinated 

14 to 16 fold per phthalocyanine. They both are of high molecular weight and show extremely low water solubility. 

Furthermore, data from subchronic toxicity studies and genetic toxicity in vitro support the analogy. 

 

Data on C.I. Pigment Blue 15 will be used to address the reproduction and developmental toxicity endpoints, as well 

as biodegradability. 

 

 

Human Health 

 

C.I. Pigment Green 7 is of low acute oral toxicity (LD50, oral, rat: > 2000 mg/kg bw). The available data concerning 

the inhalation route are not sufficient to provide a well founded assessment of the inhalation toxicity of the substance. 

No data are available on the dermal route. 

 

C.I. Pigment Green 7 is not irritating to the rabbit skin and eye. One isolated case of positive patch reaction to C.I. 

Pigment Green 7 (10 % in pet.) was reported for humans. However, there are no reliable references on a sensitizing 

potential of C.I. Pigment Green 7. 

 

In a 28-day gavage study on rats with C.I. Pigment Green 7, doses up to 1000 mg/kg bw/day resulted in no adverse 

effects in clinical observations, hematology, urine analysis, clinical chemistry as well as macro- and microscopical 
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pathology. The NOEL determined was 1000 mg/kg bw/day for both sexes. In a 28-day feeding study on rats with the 

analogue C.I. Pigment Blue 15 slight but significant changes in some blood parameters were detected in the 200 and 

1000 mg/kg bw/day male groups and increases of absolute organ weights in the 1000 mg/kg bw/day group. Due to the 

minor severity of the effects a NOAEL of 1000 mg/kg bw/day is derived. 

 

90-day feeding studies on rats and mice with C.I. Pigment Green 7 showed no adverse effects with NOAELs of 4600 

mg/kg bw/day for male rats and 5000 mg/kg bw/day for female rats and 16,000 mg/kg bw/day for female mice and 

20,000 mg/kg bw/day for male mice. The NOAELs from the rat and mouse studies are the highest tested doses. 

 

In vitro genotoxicity tests indicated that the substance has no genotoxic activity. C.I. Pigment Green 7 was not 

mutagenic in bacteria (Ames test) with and without metabolic activation systems. Furthermore, it did not induce 

chromosomal aberrations or aneugenic activity in mammalian cell cultures. Data for in vivo genotoxicity tests are not 

available. These data were partly supported by Ames test results with the analogue C.I. Pigment Blue 15. 

 

Data from subchronic studies showed no changes in the reproductive systems of both sexes in terms of organ weights, 

gross pathology and histopathology. Additionally, data derived from a reproduction toxicity screening test in rats with 

the analogous substance C.I. Pigment Blue 15 showed no effects on mating performance, fertility and during autopsy 

of the pups. Therefore, and taking the low bioavailability of the compound into account, an induction of effects on 

fertility and development by C.I. Pigment Green 7 is not indicated. 

 

 

Environment 

 

In the Sponsor country C.I. Pigment Green 7 contains < 2.5 ppm of HCB. This quantity may not be representative 

for other production sites. 

 

C.I. Pigment Green 7 is a dark green crystalline powder. It has a very low calculated water solubility (7 * 10
-18

 -

 2 * 10
-16

  mg/l at 20 °C), and a low measured n-octanol solubility (0.07 mg/l at 20 °C). C.I. Pigment Green 7 has a 

calculated log KOW of 17.4 and a vapour pressure of < 0.001 Pa at 25 °C. The relative density is 1.8 – 2.47 and the 

melting point is 480 °C. For the boiling point, no data or reliable calculations are available, it is assumed to be 

>1000 °C.  

 

The degradation in the atmosphere through reaction with hydroxyl radicals was calculated for a chlorinated 

phthalocyanine without metal complexation using SRC-AOP v3.10. The half-time was calculated to 1.9 hours 

(12 hour day, 1.5 * 10
6
 OH/cm

3
) and 5.9 hours (24 hour day, 0.5*10

6
 OH/cm

3
).  

 

C.I. Pigment Green 7 is expected to sorb readily to soils and sediments. Thus, the mobility in soil is likely to be 

limited.  

 

Modelling of the distribution behaviour in the environment is not possible since several physical parameters are not 

available and standard calculations are not useable for metal-complexed dye-stuffs. However, as C.I. Pigment Green 

7 is almost insoluble in water and volatility is estimated to be negligible due to its physical state, it may be expected 

that soil and sediment will be the main target compartments. 

 

Biodegradation test results are not available. According to the structure and the low solubility in water, C.I. Pigment 

Green 7 is not expected to be biodegradable. C.I. Pigment Blue 15 was not biodegradable in a test conducted 

according to OECD TG 301C (0 % degradation after 14 days). Hydrolysis at environmental pH conditions is not 

expected due to the structure of the molecule. 

 

The BCF has been measured to be < 2.1 to 74 at an exposure concentration of 0.01 mg/l, although this was above 

water solubility. Thus, a relevant bioaccumulation is not expected. 

 

Several studies for freshwater organisms and one study for terrestrial organisms are available. The lowest effect 

concentrations are summarized below: 



SIAM 20, 19-21 April 2005  DE/ICCA 

 

This document may only be reproduced integrally. The conclusions and recommendations (and their rationale) in this 
document are intended to be mutually supportive, and should be understood and interpreted together.  

 

Fish:  

Salmo gairdneri (O. mykiss)  LC50 (96h)      =  355.6 mg/l (nominal) 

 

Invertebrates: 

Daphnia magna  EC50 (48h)     =  153.6 mg/l (nominal) 

Daphnia magna  NOEC (21d)         > 1 mg/l (nominal) 

These investigations were performed well above the estimated water solubility limit. Effects occurred only far above 

the water solubility limit, it is possible that these effects could have also been caused by physical effects of the 

substance. 

 

Algae: 

For growth rate and biomass the EC50 for Desmodesmus subspicatus after 72 h lies above the water solubility. Due to 

the test design the raw eluate has to be diluted (8:1:1) due to the addition of algal suspension and enriched medium. 

At the highest technically feasible concentration of the eluate (due to the test design, 80 % of the water solubility) 

9.1 % effect on growth rate and 28.4 % effect on biomass appeared. The NOEC lies at 1/10 of the water solubility 

for both endpoints. 

 

Based on these data, C.I. Pigment Green 7 is considered as not harmful to aquatic organisms. 

 

One study for soil dwelling organisms is available. The NOEC (14d) for Eisenia fetida was > 1000 mg/l.  

 

 

Exposure 

 

The uses of C.I. Pigment Green 7 include colorants in inks, paints and plastics. It is also used in textile printing, spin 

dying, ball-point pen inks, colouring of detergents, soaps, coating of glass fibers, greases, stains and xerographic 

imaging. Further uses for wallpaper, rubber, paper surfacing, book cloth, Linoleum are described. C.I. Pigment 

Green 7 is approved for food contact applications and is approved by EPA for seed dressings. C.I. Pigment Green 7 

has a FDA approval for use as a contact lens colorant. In 2002 the estimated world production amounts to about 

17 000 tonnes. 

 

Releases into the environment may occur during production and processing of C.I. Pigment Green 7, as well as from 

the use of the substance or products containing it. Pigments released from production sites and not having been 

eliminated mechanically, will probably absorb to sewage sludge. C.I. Pigment Green 7 is not monitored in the 

effluent of the waste water treatment plant of one company in the Sponsor country. Via production and further 

processing, less than 25 kg of C.I. Pigment Green 7 were emitted into the air in 2000 at the plant of one company in 

the Sponsor country according to the German Emission Register. 

 

Emission data from other production and processing sites are not available. 

 

In the Swiss Product Register (status May 2002), about 331 products are listed under different names, about 74 of 

them are consumer products. In the Danish product register 633 products with a total quantity of 773 t/a are 

mentioned (year not given). In the Swedish product register 304 products with a total quantity of 133 t/a are listed, 

33 of these are available to consumers. The SPIN database lists for the year 2001 for Norway 186 products 

(261 tons), for Denmark 733 products (909 tons), for Finland 4 products (0.1 tons). For Sweden 302 products are 

given for the year 2000 (111 tons). The preparations listed for Norway and Sweden include products for consumer 

use, in Denmark and Finland, none of the products is for consumer use (SPIN database, 2004). 

 

According to an exposure assessment for copper from the manufacture, processing and use of three copper 

phthalocyanine pigments which has been established 1988 by the US EPA, releases to the air occur primarily during 

conditioning of the pigments. Estimations of the exposure of populations 100 meters from the source to free copper 

via inhalation gave an airborne concentration of < 0.001 mg/m
3
 for manufacture and 0.002 mg/m

3
 for conditioning. 

The inhalation exposure was estimated to 1.7 mg/year and 3.97 mg/year, respectively. 
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Concerning consumer exposure the above cited report gives the following estimations:  

Human exposure via drinking water to Cu released from manufacturing was estimated using site-specific surface 

water flow rates for a known manufacturing site. Exposure of an individual drawing water 10 km downstream was 

estimated to be 7.3 µg/year. Releases from conditioning at the same site resulted in a drinking water exposure of 

< 1 µg/year. 

 

Human exposure via drinking water to free copper released from paint manufacturing operations were estimated and 

gave a mean drinking water exposure of < 0.001 mg/year (50 %ile) and 0.004 mg/year (10 %ile), respectively, 

assuming no removal at the waste water treatment. 

 

An exposure assessment for significant releases and consumer uses of the pigments was conducted regarding 

exposure to the copper as an impurity in the pigments. The estimation was performed for Pigment blue 15 using the 

worst-case consumer scenario “use of a pigment containing interior housepaint”. The annual exposure to the pigment 

was estimated to be approximately 412 mg/year. 

 

As the substance has no relevant bioaccumulation potential, human exposure through the environment is not 

expected. No monitoring data are available. 

 

C.I. Pigment Green 7 produced in the Sponsor country contains small amounts (< 2.5 ppm) of HCB 

(hexachlorobenzene, CAS: 118-74-1) as impurity. Environment Canada is continuing work on HCB in pigments to 

determine the use and distribution as well as what, if any, levels of HCB releases may occur from these uses. The 

collection of information related to the incidental presence of HCB in pigments will be used to make a decision on 

the appropriate actions to be taken in the future. HCB is internationally recognized as to be hazardous to both human 

health and the environment. 

 

 

 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 

OF FURTHER WORK RECOMMENDED 
 

The chemical is currently of low priority for further work due to its low hazard profile. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 15630-89-4 

Chemical Name  Sodium percarbonate 

Structural Formula 
 

2Na2CO3·3H2O2 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Human Health 
 
Sodium percarbonate is an inorganic, water soluble solid of relatively low molecular weight. Dermal absorption is 
assumed to be low due to the hydrophilic character and the ionic structure of the substance. When sodium 
percarbonate is getting into contact with body fluids it will dissociate into hydrogen peroxide, carbonate and sodium 
ions which are all naturally present in the human body. For hydrogen peroxide a high degradation capacity is present 
in the blood and tissues, making it unlikely that hydrogen peroxide is systemically available. As carbonate is a part of 
the natural buffer systems in the organism it is unlikely that it is absorbed through sodium percarbonate exposure in 
amounts that would disturb the normal acid/base balance of the body. Similarly for sodium percarbonate exposure is 
not expected to contribute significantly to the sodium load of the body. The mode of action is characterized by the 
local irritation potential in particular to mucous membranes. No systemic effects are anticipated because it is unlikely 
that the substance is systemically available. 
 
Acute oral LD50 values ranged between 1034 and 2200 mg/kg bw, while the acute dermal LD50 was > 2000 mg/kg 
bw. The existing animal data on acute toxicity show that sodium percarbonate has a local effect and that systemic 
effects are not to be expected. In animal tests a slight irritating effect on the skin was reported for solid sodium 
percarbonate and it was highly irritating to the rabbit eye (not rinsed). Sodium percarbonate did not have sensitizing 
properties in a test with guinea pigs. The acute studies indicate that most of the acute and local effects can be 
explained by the release of hydrogen peroxide. 
 
Although a repeated dose study is not available for sodium percarbonate, an additional repeated dose toxicity study in 
rats with sodium percarbonate is not necessary because the effects can be predicted based on the release of hydrogen 
peroxide, carbonate and sodium. As it is expected that repeated dose toxicity of sodium percarbonate will mainly be 
mediated by hydrogen peroxide, no observed adverse effect levels can be defined on the basis of its hydrogen 
peroxide content. Based on the 90-day drinking water study according to OECD guidelines and GLP with hydrogen 
peroxide and catalase deficient mice, the predicted NOAEL of sodium percarbonate would be 308 ppm (81 to 115 
mg/kg bw/day for males and females, respectively). 
 
Data on the mutagenicity of sodium percarbonate are not available but it is likely that any test results for sodium 
percarbonate will be similar to those of hydrogen peroxide due to the release of hydrogen peroxide in aqueous media. 
The available studies on hydrogen peroxide, most of them, in particular the in vivo studies, were performed according 
to OECD guidelines and GLP, are not in support of significant genotoxicity/mutagenicity under in vivo conditions. 
Therefore sodium percarbonate is also unlikely to have any in vivo genotoxic potential. For hydrogen peroxide a 
wider database in particular with regard to local genotoxicity was however, considered desirable in the EU risk 
assessment report, once suitable validated methods become available. 
 
Carcinogenicity studies with animals and sodium percarbonate are not available. The only component that could give 
rise to some concerns with regard to this endpoint is hydrogen peroxide.  A local carcinogenic effect was observed in 
the duodenum of a catalase-deficient mouse strain administered 0.4 % hydrogen peroxide in drinking water. Although 
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an underlying genotoxic mechanism cannot be excluded, the weight of evidence at this time does not suggest that the 
carcinogenic properties of hydrogen peroxide should be regarded as practically significant. 
 
Neither an animal study on toxicity to reproduction nor a study on developmental toxicity is available for sodium 
percarbonate. A developmental toxicity study with sodium carbonate, which was well documented and meets basic 
scientific principles, revealed no substance related fetotoxic, embryotoxic or teratogenic effects. From the nature of 
the substance it is to be anticipated that neither sodium percarbonate nor hydrogen peroxide and sodium carbonate 
will be systemically available under human exposure conditions and are thus unlikely to reach the gonads and the 
developing embryo or fetus. Therefore the substance is unlikely to have any relevant potential for toxicity to 
reproduction or developmental toxicity and no further animal testing is warranted for those endpoints.   
 
 
Environment 
 
The water solubility of sodium percarbonate is 140 g/l at 20 ºC. Sodium percarbonate rapidly dissolves in water and 
dissociates into sodium ions, carbonate ions and hydrogen peroxide. Sodium carbonate and hydrogen peroxide are 
very water soluble and will therefore remain in the water phase. Hydrogen peroxide is a naturally occurring 
substance (typical background concentrations < 1 - 30 µg/l). Almost all cells with the exception of anaerobic bacteria 
produce it in their metabolism. Hydrogen peroxide is a reactive substance in the presence of other substances, 
elements, radiation, materials and can be degraded by micro-organisms or higher organisms. Hydrogen peroxide is 
rapidly degraded in a biological waste water treatment plant. Hydrogen peroxide adsorbs poorly to sediment particles 
and is rapidly degraded, thus accumulation in the sediment is also not expected. 
 
A standard guideline study has been done with a freshwater fish species and sodium percarbonate and this study 
revealed an acute LC50 value of 71 mg/l for fathead minnow (Pimephales promelas). A standard guideline study has 
been done also with a water flea (Daphnia pulex) and in this case an acute EC50 value of 4.9 mg/l was found. Based 
on a comparison of the results of acute toxicity tests with sodium carbonate, hydrogen peroxide and sodium 
percarbonate, the acute toxicity of sodium percarbonate can be explained by the formation of hydrogen peroxide. 
Chronic toxicity studies with sodium percarbonate are not available. However, the chronic toxicity of sodium 
percarbonate can be predicted from the chronic toxicity of hydrogen peroxide. A chronic toxicity study with 
invertebrates (zebra mussels) and hydrogen peroxide revealed a NOEC of 2 mg/l. The PNEC of hydrogen peroxide 
is equal to 10 µg/l and algae are the most sensitive species for hydrogen peroxide. The algal EC50 of hydrogen 
peroxide was 1.6-5 mg/l, while the NOEC was 0.1 mg/l. Both sodium carbonate and hydrogen peroxide (log Kow < -
1) are inorganic chemicals which do not bioaccumulate.  
 
 
Exposure 
 
The estimated world-wide demand of sodium percarbonate was 300,000 – 500,000 tonnes in 2003. Globally sodium 
percarbonate is produced at 12 – 24 production sites and about half of them are located in Europe.  
 
The main user of sodium percarbonate is the household cleaning products industry, which is expected to use more 
than 95 % of the global sodium percarbonate demand. Sodium percarbonate is mainly used as a bleaching chemical 
in laundry detergents (tablets, compact or regular powders), laundry additives and machine dishwashing products. 
Minor amounts of sodium percarbonate may be used in products for drain cleaning, multipurpose cleaning, denture 
cleansing and tooth whitening. Furthermore sodium percarbonate may be used for preservation of raw milk by use of 
the lactoperoxidase system, when cooling facilities of raw milk are not available. The pure product (100 %) is 
available for consumers as a laundry additive. 
 
During production and formulation possible routes of exposure for workers are direct skin contact and inhalation of 
dust. Consumer exposure may occur through direct skin contact with the solid, through skin contact with solutions 
(e.g. hand wash) and via inhalation of dust particles. Furthermore accidental or intentional overexposure may occur 
in certain cases for consumers and/or workers.  
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An emission of sodium percarbonate to the environment could potentially occur during production, formulation and 
use of the substance. However, hydrogen peroxide is rapidly degraded in a biological waste water treatment plant, 
while sodium carbonate will be neutralised by such a treatment.  

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 

The chemical is currently of low priority for further work.  The chemical possesses properties indicating a hazard for 
human health and the environment. These hazards do not warrant further work as they are related to reversible effects 
(irritation) and acute toxicity which may become evident at high exposure level. They should nevertheless be noted by 
chemical safety professionals and users.  

Note: Member states assessing the exposure of hydrogen peroxide should take into account the sources from the use of 
sodium percarbonate. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 25584-83-2 

Chemical Name  Hydroxypropyl Acrylate (Acrylic Acid, Monoester with Propane-
1,2,-Diol) 

Structural Formula 

 
O

O

OH
2-Hydroxypropyl acrylate

O

O

OH

1-Methyl-2-hydroxyethyl acrylate  
 

A typical commercial sample of hydroxypropyl acrylate contains 
approximately 75-80% 2-hydroxypropyl acrylate and 20-25% 1-methyl-

2-hydroxyethyl acrylate.  The purity of the salable product is at least 
97% combined isomers 

 
 

SUMMARY CONCLUSIONS OF THE SIAR 
 

Human Health 
 
The kinetics of hydroxypropyl acrylate have not been studied.  However, results from oral, inhalation, and dermal 
single dose studies with the closely related, hydroxyethyl acrylate (CAS No. 818-61-1), indicated rapid metabolism 
via hydrolysis of the ester functionality, similar to many other acrylic acid esters.  For hydroxyethyl acrylate, rapid 
metabolism to CO2 and urinary metabolites was not route-dependent.  The half-lives of elimination of radioactivity 
were approximately 14 hours for urine and 17 hours for CO2.  The half-life of elimination of radioactivity from plasma 
was approximately 26 hours.  Based on the similarity of the results for hydroxyethyl acrylate with other acrylic acid 
esters, similar kinetics of hydroxypropyl acrylate is anticipated.   
 
Acute toxicity studies with experimental animals indicate oral and dermal LD50 values of 820 mg/kg bw (rat) and 306 
mg/kg bw (rabbit), respectively.  In an acute inhalation study, exposure to a saturated vapor for eight hours did not 
result in deaths.  In standard primary irritation studies, hydroxypropyl acrylate is a severe skin irritant.  Upon eye 
contact, hydroxypropyl acrylate may cause severe irritation with corneal injury which may result in permanent 
impairment of vision or blindness.  Skin sensitization studies in animals and humans indicate that hydroxypropyl 
acrylate is likely to be a sensitizer and will cross-react with other acrylates in some exposed individuals. 
 
Repeated exposure to vapors of hydroxypropyl acrylate (6 hr/day, 5 days/week for 21 or 20 exposures to rats and 
mice and rabbits and dogs, respectively) results in severe irritation of the upper respiratory tract, resulting in death 
due to respiratory failure at higher concentrations and concentration-related local irritation at sublethal exposures.  
The LOAEC for subchronic exposure, based on irritation, was 5 ppm (27 mg/m3) for hydroxypropyl acrylate.  Except 
for irritant effects, no systemic toxicity was observed. 
 
Hydroxypropyl acrylate was not mutagenic to Salmonella typhimurium (bacterial reverse mutation assay) in vitro with 
or without metabolic activation but was positive with metabolic activation when tested with two E. coli strains.  In 
mammalian cells in vitro, hydroxypropyl acrylate was negative in a gene mutation assay but had clastogenic activity 
in cytogenetic and chromosomal aberration assays.  In these mammalian cell assays, positive results occurred only at 
concentrations that resulted in significant cell death.  Thus, the positive results are considered equivocal.  
Hydroxypropyl acrylate was not mutagenic in an in vivo mouse micronucleus study.  Overall, hydroxypropyl acrylate 
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is considered not to have mutagenic potential in vivo based on available data. 
 
Hydroxypropyl acrylate had no effect on male reproductive organs in four species following repeated exposures via 
inhalation for 30 or 31 days (20 or 21 exposures).  The principal treatment-related effects observed following 18 
months exposure of laboratory rats to 5 ppm of the closely related, hydroxyethyl acrylate, were related to irritation of 
the respiratory tract, without significant evidence of systemic toxicity.  Histopathological examination of the 
reproductive organs revealed effects in the arteries of the testes (fibrinoid degeneration in the vascular channels — an 
age-related lesion) and uterus (inflammation) which were interpreted as neither treatment-related nor adverse to 
reproduction. 
 
In a well-conducted inhalation study exposing pregnant rats to hydroxypropyl acrylate from gestation day 6 to 20, 
maternal body weights were reduced at the two highest exposure concentrations (5 and 10 ppm; 27 and 53 mg/m3), 
but no embryo-fetal or developmental toxicity was observed.  Overall, based on the available studies, hydroxypropyl 
acrylate does not show evidence for developmental toxicity. 
 
Environment 
 
The melting point is – 23.4°C and the boiling point is 205.7°C.  The vapor pressure is 0.038 hPa at 25°C. The 
measured log Kow is 0.35.  The water solubility of hydroxypropyl acrylate is estimated to be 307 g/L (25°C) and 
specific gravity is 1.049 g/cm3 at 25°C. 
 
Hydroxypropyl acrylate is photodegraded by reaction with hydroxyl radicals in the atmosphere with a half-life of 
7.4 hours (calculated).  The hydrolysis rate of hydroxypropyl acrylate is pH dependent with hydrolysis half-lives of > 
490 days and >230 days at pH 3 and pH 7, respectively.  The hydrolysis half-life at pH 11 is 0.056 days. 
 
Distribution modeling using Mackay Level I indicates hydroxypropyl acrylate released into the environment 
partitions almost completely (99.8%) to the water phase.  Fugacity model Level III with 100% of the hydroxypropyl 
acrylate release to air distribution is:  <1% (air), 27% (water), 73% (soil) and <0.1% (sediment).  Fugacity model 
Level III distribution with 100% of the hydroxypropyl acrylate release to water is:  <0.1% (air), 100% (water), 
<0.1% (soil) and <1% (sediment).  Fugacity model Level III distribution with 100% of the hydroxypropyl acrylate 
release to soil is:  <0.1% (air), 21% (water), 79% (soil) and <0.1% (sediment).  Fugacity model Level III distribution 
with equal distribution of hydroxypropyl acrylate release to air, water and soil is:  <0.1% (air), 45% (water), 55% 
(soil) and <0.1% (sediment) 
 
A low bioaccumulation potential is expected based on the partition coefficient of Log Kow of 0.35.  Based on an 
OECD Guideline 301C study, hydroxypropyl acrylate is readily biodegradable (83% degraded over 28 days). 
 
The 96-hour LC50 for fathead minnow was 3.1 mg/L (measured), the 48-hour EC50 for Daphnia magna was 24 mg/L 
(nominal) and the 96-hour EC50 values for biomass  and growth rate of algae (Selenastrum capricornutum) were 3.53 
and 6.67 mg/L (nominal), respectively. 
 
Exposure 
 
The worldwide production volume of hydroxypropyl acrylate is estimated to be 6000 to 7000 tonnes per year.  The 
US production is estimated to be 5000 tonnes per year.  Hydroxypropyl acrylate is produced and primarily used in 
closed systems.  Its principle use is either as a co-monomer in the manufacture of polymers or as a chemical reactant 
in the manufacture of chemical intermediates.  The polymers and chemical intermediates made with hydroxypropyl 
acrylate find applications in automotive top coatings, architectural coatings, photocure resins, and adhesives. 
 
Based on the use pattern of the substance, significant environmental releases are unlikely.  Impact on the 
environment is expected to be low due to photolysis, biodegradation and lack of bioaccumulation.  Results from 
workplace measurements at a US production site indicated that hydroxypropyl acrylate did not exceed the TLV of 
0.5 ppm in 87 samples collected over 20 years.  Worker exposure is limited by the use of enclosed processing 
systems, industrial hygiene controls and personal protective measures.  Hydroxypropyl acrylate has a characteristic 
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acrylic odor, which can provide a measure of warning of the presence of vapors.  End-use consumer products contain 
only trace levels of acrylic acid and esters (as a result of polymerization).  Therefore, consumer exposure to acrylate 
monomers is not anticipated. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 

Human Health:  The chemical is currently of low priority for further work.  The chemical has properties indicating a 
hazard for human health (severe eye irritation with corneal injury, which may result in permanent impairment of vision, 
even blindness, skin and upper respiratory tract irritation, potential skin sensitization, and acute toxicity from inhalation 
exposure). Based on exposure data presented by the Sponsor Country (relating to production in one country which 
accounts for approximately 80% of global production and relating to the use pattern in several countries), this chemical 
is currently of low priority for further work. Countries may wish to investigate any exposure scenarios that were not 
presented by the Sponsor country. 

Environment: This chemical has properties indicating a hazard for the environment (fish, invertebrate, algae). 
However, the chemical is of low priority for further work for the environment because of its ready biodegradability and 
the limited potential for bioaccumulation. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 354-33-6 

Chemical Name  1,1,1,2,2-pentafluoroethane (HFC-125) 

Structural Formula 

 

C C

F

F

F

F

F

H

 
 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Analog Rationale 
 
HCFC-141b (1,1-dichloro-1-fluoroethane; CAS No. 1717-00-6) and HCFC-142b (1-chloro-1,1-difluoroethane; CAS 
No. 75-68-3) are used to supplement the data for pentafluoroethane for the aquatic toxicity endpoints.  These 
substances are justified as analogs because they have molecular weights, functional groups, and Log Kow values that 
are similar to pentafluoroethane (HFC-125). 
 
 
Human Health 
 
In an inhalation toxicokinetics study, exposure by rats to concentrations of 1,000, 5,000, and 50,000 ppm (4,909, 
24,544, and 245,440 mg/m3) for 6 hours did not result in significant absorption or distribution in the body.  In an 
acute inhalation toxicity test, HFC-125 administered to rats at a concentration of 800,000 ppm (3,927,000 mg/m3) did 
not result in death.  However, ataxic gait and abnormal respiration were observed during exposure and ceased one 
hour after exposure ended.  No signs of dermal or ocular irritation were observed during acute exposure (up to 
800,000 ppm) or repeated whole-body exposure (up to 50,000 ppm, 245,440 mg/m3).  Skin sensitization was not 
observed during repeated-dose studies. 
 
In a 28-day inhalation study, rats were administered doses up to 50,000 ppm (245,440 mg/m3) 6 hours per day, 5 days 
per week.  Ten rats per sex per dose were used in the study.  No clear treatment-related effects were observed and the 
highest tested concentration was considered to be the NOAEC.  In a 90-day inhalation study, groups of ten males and 
ten females were also administered HFC-125 at doses of 5,000, 15,000, and 50,000 ppm (24,544, 73,630, and 
245,440 mg/m3) by inhalation for 6 hours/day for 5 days/week.  Gross pathological effects observed at the highest 
dose included a cyst in the kidney of one animal, a cyst in the ovary of another, enlarged lymph nodes of a third 
animal, and white patches in the liver of a fourth animal.  Due to the limited number of animals and different organs 
affected as well as the lack of statistical significance, these effects were considered incidental.  Therefore, the highest 
dose (50,000 ppm) was considered the NOAEC for the 90-day study.   
 
In vitro genotoxicity studies (a bacterial reverse mutation test and two mammalian chromosomal aberration tests) and 
an in vivo study (a mammalian erythrocyte micronucleus test) showed negative results at non-cytotoxic 
concentrations.   
 
Fertility studies are not available.  Results of organ weight and tissue analyses of male and female reproductive organs 
in both the 28-day and 90-day studies did not reveal any treatment-related effects. 
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In a developmental study in rats, groups of 40 females were exposed to concentrations up to 50,000 ppm (245,440 
mg/m3) HFC-125 during days 6 to 15 of pregnancy for 6 hrs/day.  Twenty-four rabbits per exposure group were also 
dosed with concentrations up to 50,000 ppm during days 6 to 18 of pregnancy for 6 hours/day.  No changes in 
embryo-foetal viability, incidence of malformations, anomalies or variants were observed.  Therefore 50,000 ppm 
(245,440 mg/m3) can be considered as both the maternal and the foetal NOAEC in the developmental studies. 
 
A study on cardiac sensitisation was carried out in dogs exposed to HFC-125 and concurrently injected with 
adrenaline.  Cardiac sensitisation was observed in animals exposed to an atmosphere containing 100,000 ppm 
(490,880 mg/m3) HFC-125 and above.  The NOAEC for this study was 75,000 ppm (368,160 mg/m3). 
 
 
Environment 
 
HFC-125 is a gas with a melting point of -103 °C, a boiling point of -48 °C, a vapor pressure of 1.4 x 104 hPa at 
25°C an estimated water solubility range of 432-1071 mg/l at atmospheric pressure and a Log Kow of 1.48.  
 
According to the Level III Fugacity-based Multimedia Environmental Model, HFC-125 will partition almost 
exclusively into the atmosphere in an exposure scenario using 100 percent release into the air.  No experimental data 
on abiotic degradation are available. However, calculated half-lives for hydrolysis are 1166 days at pH7 and 117 
days at pH 8.  Due to its vapor pressure and Henry’s Law constant (28.2 KPa m3/mol), the estimated volatilization 
half life 1 hour for a river and 105 hours for a lake.  HFC-125 was not readily biodegradable in a closed-bottle test.  
Hydroxyl radical-mediated photodegradation in the troposphere results in a calculated global atmospheric lifetime of 
29 years.  Because of the low atmospheric degradation rate, HFC-125’s potential to form ozone in the troposphere is 
considered negligible.  Based on the ozone depletion potential value of 3 x 10-5 compared to CFC-11 (ODP = 1), 
HFC-125 does not contribute to atmospheric ozone depletion. Its global warming potential relative to CO2 is 3,400 
for a time horizon of 100 years and thus it has the potential to contribute to global warming upon release.  Using the 
Log Kow value, the estimated BCF is 2.75.  Therefore, HFC-125 is not expected to bioaccumulate in aquatic 
organisms to any appreciable extent.  
 
No ecotoxicity experimental data are available for HFC-125.  ECOSAR calculations predicted the hazard potentials 
shown in the following table.  This estimation is supported by the low aquatic toxicity of HFC-125 structural 
analogs.  The analogs are likely to be more biologically reactive because of the presence of chlorine atoms in the 
chemical structures as well as the higher water solubilities.  
 

 HFC-125 HCFC-141b HCFC-142b 
Fish (mg/L) 96-hr LC50 

274 
(QSAR calculation) 

96-hr LC50 
126 
(experimental) 

96-hr EC50 
220 
(experimental) 

Daphnia 
(mg/L) 

48-hr LC50 
283 
(QSAR calculation) 

48-hr LC50 
31.2 
(experimental) 

48-hr LC50 
160 
(experimental) 

Algae 
(mg/L) 

96-hr LC50 
172 
(QSAR calculation) 

72-hr EC50 
>44 
(experimental) 

No data 

 
 
Exposure 
 
Greater than 99 percent of HFC-125 is used as a blend component for commercial refrigeration and air conditioning 
systems, while the rest is used as a fire extinguishing agent, as minor applications in plastic foam blowing, and as a 
solvent in special applications.  The production of HFC-125 from three producers was approximately 16,000 tonnes 
in 2002.  Occupational exposure to HFC-125 may occur during production and mainly during repair/maintenance 
operation in refrigeration systems. Since refrigeration units and fire extinguishing systems are hermetically sealed, 
consumer exposure would occur most likely from slow leaks.  However, when used to extinguish fires, there may be 
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some short term exposure to HFC-125 as well as thermal degradation products such as hydrogen fluoride.  
Environmental monitoring data performed between 1998 and 2000 detected a maximum mixing ratio of 1.4 ppt 
HFC-125 in the atmosphere.  The use and disposal of equipment containing HFC-125 is regulated in the USA under 
the Clean Air Act (FR V68, 162, 2003). 

 

 
RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 

OF FURTHER WORK RECOMMENDED 
 

The chemical is currently of low priority for further work due to its low hazard profile for human health and the 
environment (fish, invertebrates, and algae).  Its global warming potential is acknowledged and being addressed by 
other programs. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 5124-30-1 

Chemical Name  4,4´-Methylenedicyclohexyl diisocyanate 

Structural Formula 
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SUMMARY CONCLUSIONS OF THE SIAR 

 
Human Health 
 
4,4´-Methylenedicyclohexyl diisocyanate is of low oral and dermal acute toxicity with an oral LD50 (rat) of 
9900 mg/kg bw and a dermal LD50 (rabbit) > 10,000 mg/kg. Toxic symptoms after oral administration included severe 
diarrhea, loss of appetite and increasing weakness. Assessment of the acute inhalation toxicity data indicates that 
exposure to respirable aerosols of 4,4´-methylenedicyclohexyl diisocyanate confined predominantly to the respiratory 
tract. Clinical signs (salivation, bradypnea, stridor) indicated respiratory distress. A haemorrhagic lung edema was 
considered to be causative for mortality. An animal study according to OECD TG 403 gives a LC50 (4 h, rat) of 
434 mg/m3. 
 
4,4´-Methylenedicyclohexyl diisocyanate is moderately to severely irritant to the skin of rabbits (OECD TG 404). 
Irritant effects were observed after instillation of 4,4´-methylenedicyclohexyl diisocyanate into the eyes of rabbits 
(OECD TG 405). The repeated dose studies indicate that 4,4´-methylenedicyclohexyl diisocyanate causes irritation of 
the respiratory tract. 
 
Animal data are not uniform however they frequently provide evidence of a skin sensitizing potential of 
4,4´-methylenedicyclohexyl diisocyanate. Human case reports describe allergic contact dermatitis due to 
4,4´-methylenedicyclohexyl diisocyanate exposure. Although no validated animal model is available to assess the 
potential for respiratory sensitization or asthma in humans animal data support to some extent the hypothesis that 
respiratory hypersensitivity may be induced by 4,4´-methylenedicyclohexyl diisocyanate.  
 
No results from repeated-dose toxicity tests are available for the oral and dermal route of exposure. A subacute 
inhalation study (1, 6 and 36 mg/m3; 6 hours/day on five days/week for 4 weeks) with rats (OECD TG 412) indicates 
the respiratory tract to be the target organ of respirable 4,4´-methylenedicyclohexyl diisocyanate aerosol. The 
reported NOAEL for effects governed by respiratory tract irritation is 1 mg/m3; the LOAEL is 6 mg/m3 (i.e. 
histopathological changes in nasal passages, larynx and bronchi). The results of a reproduction/developmental toxicity 
screening test (OECD TG 421) corresponds to the results of the subacute study. 
 
4,4´-Methylenedicyclohexyl diisocyanate did not induce gene mutations in bacteria (OECD TG 471) and 
demonstrated no potential to induce chromosome aberrations in Chinese hamster V79 cells in vitro (OECD TG 473) 
either with or without metabolic activation. 
 
Data from an inhalative reproduction/developmental toxicity screening test according to OECD TG 421 with rats (1, 6 
and 36 mg/m3) did not reveal substance related impairment of reproduction up to a 4,4´-methylenedicyclohexyl 
diisocyanate concentration of 6 mg/m3. A slightly reduced fertility index was observed at an exposure level 
(36 mg/m3) that was associated with parental toxicity. NOAELs were considered to be 1 mg/m3 in males and females 
for general toxicity. NOAEL for reproductive toxicity is 6 mg/m3. 
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Pre-natal inhalation toxicity testing in rats (OECD°TG°421) indicates the absence of selective toxicity to the 
development at levels up to 36°mg/m3. No findings indicate any specific developmental effects such as live birth 
index, viability index and apparent malformation. The reported NOAEL(developmental) for 4,4´-methylenedicyclohexyl 
diisocyanate in a developmental toxicity study according to OECD TG 414 (1, 6 and 36 mg/m3) is 6 mg/m3/day. At 
the 36 mg/m3 level that caused clear maternal respiratory tract toxicity (NOAEL(maternal) = 1 mg/m3) increased 
incidences of ventricular septal defects of the heart and slight dilation of lateral brain ventricles were observed, which 
lay marginally above the upper or within the normal range of scattering of the rat strain used respectively. 
 
Environment 
 
4,4’-Methylenedicyclohexyl diisocyanate is a slightly yellowish, moisture/water sensitive liquid with a melting point 
of 15 °C. 4,4’-Methylenedicyclohexyl diisocyanate has a relative density of 1.07 at 25 °C, a boiling point of 167 -
 168 °C (at 2 hPa), and a vapor pressure of 2.13 x 10-5 hPa at 25 °C [Directive 92/69/EEC, A.4]. A water solubility 
and a log KOW are not determinable due to the instability of 4,4’-methylenedicyclohexyl diisocyanate in water. The 
flash point of 4,4’-methylenedicyclohexyl diisocyanate is 200 °C [DIN 51758], the ignition point is 225 °C and the 
viscosity is approximately 30 mPa x s at 25 °C [DIN ISO EN 3219/A.3]. The calculated half-life of 4,4’-
methylenedicyclohexyl diisocyanate in air due to indirect photodegradation is about 15.0 h. 
 
4,4’-Methylenedicyclohexyl diisocyanate hydrolyses rapidly in the presence of water, the major product in the 
aqueous phase is methylene bis(4-cyclohexylamine). In water, a half-life for 4,4’-methylenedicyclohexyl 
diisocyanate of approximately 2 hours was determined experimentally. Due to the rapid hydrolysis of 4,4’-
methylenedicyclohexyl diisocyanate, a transport of the substance between environmental compartments is unlikely. 
Consequently, a calculation of the Henry Law Constant and of the distribution between the environmental 
compartments according to the Mackay fugacity model level 1 is not suitable. 
 
However, several aquatic toxicity tests have been undertaken with 4,4’-methylenedicyclohexyl diisocyanate and its 
hydrolysis products. Because of the rapid hydrolysis the assessment of the substance should be based on the 
hydrolysis products and not on 4,4’-methylenedicyclohexyl diisocyanate. The hydrolysis product methylenebis-p-
cyclohexylamine was assessed by the EU PBT Working Group. The hydrolysis product was not classified as a PBT 
substance. 
 
4,4’-Methylenedicyclohexyl diisocyanate is not readily biodegradable. 
 
Due to the rapid hydrolysis 4,4’-methylenedicyclohexyl diisocyanate is neither persistent in the water compartment 
nor bioaccumulative. The calculated Koc-value indicates that 4,4’-methylenedicyclohexyl diisocyanate may strongly 
adsorb to soil but due to its rapid hydrolysis any emission to the terrestrial compartment would be affected by 
humidity and therefore, geoaccumulation of 4,4’-methylenedicyclohexyl diisocyanate is not expected to occur. 
Concerning the toxicity of 4,4’-methylenedicyclohexyl diisocyanate and its hydrolysis products towards aquatic 
species, reliable experimental results of tests with fish, Daphnia, and algae are available (* = determined as TOC and 
back-calculated to parent substance, n = nominal concentration). 
 
Danio rerio (fish):    96 h-LC50   > 8.1 mg/l*,   [Directive 92/69/EEC, C.1] 
Daphnia magna (aq. invertebrate): 48 h-EC50   > 8.3 mg/l*,   [Directive 92/69/EEC, C.2] 
Scenedesmus subspicatus (algae): 72 h-ErC50  > 5 mg/l*,   [Directive 92/69/EEC, C.3] 
Activated sewage sludge (bacteria): 3 h-EC50   = 191 mg/l (n),   [Directive 88/302/EEC, Part C 
(corresponds to the OECD TG 209)]. 
 
It has to be considered that the toxicity observed in the reported aquatic studies was caused both by the 4,4’-
methylenedicyclohexyl diisocyanate as well as by the hydrolysis products due to the instability of the test substance. 
Based on the acute aquatic toxicity data on three trophic levels (fish, Daphnia, algae), the Predicted No Effect 
Concentration (PNECaqua) can be calculated with an assessment factor of 1000 applied to the lowest acute effect 
concentration. The lowest 72 h-ErC50-value of > 5 mg/l obtained for the alga species Scenedesmus subspicatus was 
used to derive a PNECaqua of > 5 µg/l. 
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Exposure 
 
Commercial 4,4’-methylenedicyclohexyl diisocyanate manufacturing starts with hydrogenated methylenedianiline 
(methylenebis-p-cyclohexylamin) which is phosgenated. The global production capacity of 4,4’-
methylenedicyclohexyl diisocyanate is 10 000 - 20 000 tonnes/a, with most of it in the USA. In Germany, the only 
producer has a manufacturing capacity of 1000 - 5000 tonnes/a of 4,4’-methylenedicyclohexyl diisocyanate. 
 
4,4’-Methylenedicyclohexyl diisocyanate is an intermediate in the chemical industry, used for the manufacture of 
binders or hardeners for coating materials or adhesives (60 %), prepolymers (20 %), and for other applications, e.g. 
for the production of elastomers (20 %). 4,4’-Methylenedicyclohexyl diisocyanate is not used for “Do It Yourself” 
applications or in other consumer products. 4,4’-Methylenedicyclohexyl diisocyanate is registered as a component in 
approximately 50 industrial products listed in the Danish, Finnish, and Swedish Product Registers with a 
consumption of about 30 tonnes/a in 2000 and 2001 (last years of record). 4,4’-Methylenedicyclohexyl diisocyanate 
is confidentially listed in the Norwegian Product Register. There is no registration for a consumer product. The main 
use category is “non-dispersive use”. For 4,4’-methylenedicyclohexyl diisocyanate the Swiss Product Register lists 
34 industrial products (with concentrations of up to 100 % 4,4’-methylenedicyclohexyl diisocyanate), but no 
consumer product. 
 
By the producer in Germany, 4,4’-methylenedicyclohexyl diisocyanate is manufactured and processed (including 
filling) in closed systems at the same industrial site. To the customers most of the 4,4’-methylenedicyclohexyl 
diisocyanate is transported in ISO containers, and to a minor part, in drums. 
 
During 4,4’-methylenedicyclohexyl diisocyanate manufacturing and processing, virtually no 
4,4’-methylenedicyclohexyl diisocyanate (< 25 kg/a) is emitted into the atmosphere from the Bayer plants. Waste 
from the manufacturing and processing of 4,4’-methylenedicyclohexyl diisocyanate is disposed off in an incinerator 
for hazardous wastes. Due to wastewater-free manufacturing and processing, and to rapid hydrolysis, no emissions 
into the aquatic environment are expected. 
 
Surveys of the workplaces have been performed also according to German Technical Guidance TRGS 402, 
TRGS 430, and TRGS 900 by the producer in Germany. To protect workers from exposure, several precautionary 
and protective measures are taken, e.g., sampling takes place in a widely closed system. In Germany for occupational 
settings, the maximum permissible concentration for 4,4’-methylenedicyclohexyl diisocyanate is 0.054 mg/m³. At the 
producer in Germany, all exposure data were below the maximum permissible concentration. 
 
No environmental monitoring data have been identified. Traces of 4,4’-methylenedicyclohexyl diisocyanate (up to 
2 µg/m3) were detected as a thermolytic degradation product during joint welding of polyurethane floor covering in a 
small room with no ventilation. 
 
The exposure of consumers to 4,4’-methylenedicyclohexyl diisocyanate is unlikely to occur, because no consumer 
product is known to contain 4,4’-methylenedicyclohexyl diisocyanate. An exposure via the environment is also 
unlikely to occur because there are virtually no emissions of 4,4’-methylenedicyclohexyl diisocyanate, and 4,4’-
methylenedicyclohexyl diisocyanate released to environment would rapidly be degraded by photooxidants and water. 
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RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 

OF FURTHER WORK RECOMMENDED 
 

Human Health:  The chemical possesses properties indicating a hazard for human health (severe irritation of skin, 
eye and respiratory tract, sensitization of skin and predicted to be a respiratory tract sensitizer because it is a 
diisocyanate). Based on data presented by the Sponsor country (relating to production by one producer which accounts 
for approximately 5 % to 50 % of global production and relating to the use pattern in several OECD countries), 
occupational exposure is anticipated to be low and there are no known consumer uses. Therefore this chemical is 
currently of low priority for further work. Countries may desire to investigate any exposure scenarios that were not 
presented by the Sponsor country. 

 

Environment:  The chemical (including its hydrolysis products) possesses properties indicating a hazard for the 
environment. Based on data presented by the Sponsor country (relating to production by one producer which accounts 
for approximately 5 % to 50 % of global production and relating to the use pattern in several OECD countries), 
exposure to the environment is anticipated to be low, and therefore this chemical is currently of low priority for further 
work. Countries may desire to investigate any exposure scenarios that were not presented by the Sponsor country. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 513-77-9 

Chemical Name  Barium carbonate 

Structural Formula 

 

 
 

SUMMARY CONCLUSIONS OF THE SIAR 
 

Human Health 
 
The toxicity of barium compounds depends on their solubility. Barium carbonate is less soluble than barium chloride. 
Since the toxicity of barium salts is mainly depending on the Ba2+ ion, barium carbonate is less toxic than barium 
chloride. So in nearly all sections the studies of barium chloride are used as surrogate to estimate the toxicity of 
barium carbonate. Distribution studies in rats showed barium, as chloride or carbonate, to be rapidly absorbed and 
distributed. 24 Hours after gastric intubation of barium chloride to rats, tissue concentrations ranked in the order of 
heart > eye > skeletal muscle > kidney > blood > liver, indicating retention in some tissues. Following intra-muscular 
injection of barium carbonate to rats, barium carbonate left the injection site very rapidly but resided in the bones with 
a biological half-life of 460 days.  
 
Barium is not an essential element in human tissues. The metabolism of barium in mammals has been shown to be 
similar to calcium and strontium (all group II metals). The principal physiological activity of barium is stimulation of 
all types of muscles, irrespective of their innervations. The average daily human intake of barium is about 1.3 mg 
(0.65 - 1.7 mg). The human adult body contains 22 mg of barium of which 66 % is present in bones and estimated to 
have a half-life of 50 days. Excretion of barium is both fecal and urinary. Within 24 hours, 20 % of an ingested dose 
appears in feces and 5 - 7 % is excreted via the urine. Injection of a soluble barium salt results in increased urinary 
excretion compared to an ingested dose, but fecal excretion is still greater. Within 21 days, 90 % of the dose is 
excreted in a 1:9 ratio of urine vs. feces. Barium is found in newborn babies at concentrations higher than in adults; it 
crosses the lactational and placental barriers.  
 
The acute oral LD50 of barium chloride in rats is 419 (males) and 408 (females) mg/kg bw.  Ninety percent of deaths 
occurred within 5 hours of administration, and hemorrhagic areas in the stomach and inflammation of the intestines 
were observed in the primary necropsy. A second single dose study was conducted at three dose levels of 30, 100 and 
300 mg/kg bw. At 300 mg/kg, 8 of 10 males and 7 of 10 females died within 24 hours, and the effects on body, liver 
and kidney weights after a single dose of 300 mg/kg bw appeared to be related to barium chloride. The same 
symptoms of the small and large intestines observed in the previous study (to determine the median lethal dose) were 
also seen at the high dose in both sexes. There were no chemical-related changes at doses of up to 100 mg/kg bw. 
Studies in dogs with infused barium chloride demonstrated the toxicity of barium ion, which is relevant to barium 
carbonate. The data showed that barium caused a reduction in plasma potassium, resulting in hypokalaemia and that 
barium also caused hypertension. There were no reliable animal acute toxicity studies by dermal and inhalation routes 
available. 
 
The barium carbonate poisoning in humans initially stimulates striated, cardiac and smooth muscles and depresses 
serum potassium, which is forced intracellularly. Subsequent muscle weakness may result from a direct depolarizing 
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effect and neuromuscular blockade. Symptoms are vomiting, severe abdominal pain, diarrhea, slow irregular pulse, 
muscle paralysis, dilated pupils, increasing somnolence, and cardiac arrest. 
 
No reliable skin/eye irritation and skin sensitization studies were available.  
 
In repeated dose toxicity studies, barium chloride dihydrate was given to F334/N rats and B6C3F1 mice in drinking 
water for 13 weeks at concentrations of 0, 125, 500, 1,000, 2,000 and 4,000 ppm. The NOAEL value was estimated to 
be approximately 2,000 ppm, corresponding to an average daily dose of 110 and 115 mg Ba/kg bw to male and 
female rats, respectively, and 205 and 200 mg Ba/kg bw to male and female mice, respectively. This was based on 
mortality, decreased final mean body weights and mean body weight gains, decreased water consumption and renal 
toxicity. A similar study was conducted in the same species with the same concentrations of barium chloride dihydrate 
in drinking water for 92 days. The NOAEL of this study was 2,000 ppm (rats: 61 – 81 mg Ba/kg bw/day, mice: 165 – 
166 mg Ba/kg bw/day) in the drinking water (based on depressed body weight gains and chemically related lesions in 
the kidney and lymphoid tissue for both species). 
 
There are no in vitro or in vivo genotoxicity studies and no carcinogenicity studies of barium carbonate available. 
However, a number of in vitro genotoxicity studies of barium chloride dihydrate were conducted. Barium chloride 
dihydrate showed negative results in a bacterial reverse mutation test with Salmonella typhimurium strains (TA 97, 
TA98, TA100, TA1535 and TA1537) with and without S9 at concentrations of up to 10,000 µg/plate. In contrast, 
barium chloride dihydrate at concentrations of 250 µg/ml and above induced gene mutation at L5178Y mouse 
lymphoma cells in the presence of S9 mix while mutagenic activity was not observed without S9 mix. In vitro tests for 
sister chromatid exchange and chromosome aberration in Chinese hamster ovary (CHO) cells showed that barium 
chloride dihydrate did not induce chromosome changes up to the concentration of 3,000 µg/mL with or without S9 
mix. No in vivo genotoxicity data was available. In conclusion, all except one in vitro genotoxicity studies were 
negative. The mouse lymphoma test gave an equivocal result only in the presence of an S9 activation system.  
 
Concerning the carcinogenic potential, there was no evidence of carcinogenic activity of barium chloride dihydrate in 
drinking water to either sex of rats or mice that received up to 2,500 ppm for 2 years, corresponding to an average 
daily dose of 60 and 75 mg Ba/kg bw to male and female rats, respectively, and 160 and 200 mg Ba/kg bw to male 
and female mice, respectively. 
 
Concerning the effect of Barium on reproduction and fetal development, the NOAEL for barium chloride dihydrate on 
fertility and developmental toxicity was 4,000 ppm for rats (the average dose was 201.5 mg Ba/kg bw/day for males 
and 179.5 mg Ba/kg bw/day for females) and 2,000 ppm for mice (the average dose was 206 mg Ba/kg bw/day for 
males and 199.8 mg Ba/kg bw/day for females). There were no treatment-related effects on pregnancy rates, pup 
survivals, pup weights, external abnormalities in both species except rats receiving 4,000 ppm exhibited marginal 
reduction in pup weights. No effect of barium chloride dihydrate could be detected on epididymal sperm counts, 
sperm motility, sperm morphology, testis or epididymal weight or vaginal cytology in either species up to 4,000 ppm 
in rats and 2,000 ppm in mice. 
 
Environment 
 
Barium carbonate is an odorless white inorganic solid. It occurs in nature as the mineral witherite. It is soluble in 
water at 24 mg/L at 25 °C, soluble in acids (except sulfuric acid) and in ethanol. It has a density of 4.3 g/cm3 at 
20 °C and negligible vapor pressure.  
 
There is no evidence that barium carbonate undergoes environmental biotransformation other than dissolving to a 
divalent cation. Photodegradation and biodegradation are not relevant transformation processes. Under natural 
conditions barium will form compounds in the +2 oxidation state.  Environmental fate modelling cannot be 
performed with the available data. Soil adsorption of barium was studied in a sandy soil and a sandy loam soil. 
Sludge solutions appeared to increase the mobility of elements in soil. Barium adsorption in algae increased 
proportionally with decreasing barium concentration in the medium. Bioconcentration of barium in fish was studied. 
BCF value for Lepomis macrochirus in male carcass was 74.4 (ug/g wet weight of bluegill tissue)/(ug/mL unfiltered 
water) so barium has a low potential for bioaccumulation. 
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In an acute toxicity test with barium carbonate on Gambusia affinis, a 96 hour TLm of >10,000 mg/L was 
determined. For Daphnia magna; a 48 hour EC50 of 32 mg/L was determined with barium. Barium was phytotoxic to 
the common duckweed, the 96 hour IC50 varying from approximately 100 mg/L to > 400 mg/L barium, the variability 
dependent upon site-specific water quality and in particular, the sulfate concentration. Chronic toxicity to aquatic 
organisms was studied. In a static renewal test using rainbow trout embryos and larvae, 4 day LC10 and LC1 values of 
9.5 and 2.8 mg/L were determined for barium (salt not specified). 30 day LC50 values of Orconectes limosus and 
Austropotamobius pallipes pallipes (crayfish) for barium chloride were 59 mg/L and 39 mg/L, respectively. 21 days 
LC50 value of Daphnia magna for barium chloride was 13.5 mg/L. 
 
Exposure 
 
Barium is the 16th most abundant non-gaseous element of the Earth’s crust, constituting approximately 0.04 %. The 
two most prevalent naturally occurring barium ores are barite (barium sulfate) and witherite (barium carbonate). 
 
In 2001, 542,000 tonnes of barium carbonate were produced globally. In Korea the estimated production volume of 
barium carbonate was 26 626, 10 681, and 16 452 tonnes/year in 2002, 2003, and 2004, respectively.  
 
Barium carbonate has a wide variety of uses; it is used in the production of television glass, crystal glass and special 
glass, frits and enamels, brick and tile, ceramic, magnets, electrodes, barium salts, paper, rubber, marble substitute 
and paints. It is also used for removing sulfates mainly in phosphoric acid production and chlorine alkali electrolysis 
and it is used as a rodenticide, an additive for glaze, an analytical reagent, oxidizing agent and filler. 
 
In the production and processing facilities, workers might be exposed to barium carbonate dust by inhalation during 
handling, mixing or packaging the raw material. But in Korea and the EU, occupational exposure is controlled with 
personal protective equipments like goggles and dust filter masks and with ventilation. Korea has periodically 
collected monitoring data of occupational exposure. Based on the monitoring data from glass manufacturing 
factories, air concentration levels of total dust for workplace were less than 0.4 mg/m3, which was below the 
permissible exposure limit of 10 mg/m3 in Korea. In addition, the recorded airborne barium ranged from 0.0002 to 
0.0004 mg/m3, which is below the American Conference of Governmental Industrial Hygienists Threshold Limit 
Value (0.5 mg Ba/m3). 
 
The legal emission limits for barium carbonate range from 20 to 660 mg/m3 for dust to air depending on the 
geographic location. There is no limit for waste to water outside a production plant. 
 
The general population is exposed to barium primarily through ingestion of drinking water and consumption of food 
and beverages. Concentration of barium in seawater is 6µg/L and in fresh water 7 – 15,000 (average 50) µg/L. 
Ambient barium concentrations ranged from 0.0015 to 0.95 µg mg /m3 in a USA survey. Barium concentrations of 
< 0.005 to 1.5 µg mg /m3 have also been detected in the air of 18 cities and 4 suburban areas in the USA. Barium 
content in milk was found to range between 45 and 136 ug/g and in edible crops ranges from 10 ug/g in wheat to 3 - 
4 mg/g in brazil nuts. 
 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 

The chemical is currently of low priority for further work. The chemical possesses properties indicating a hazard for 
human health and the environment.  These hazards do not warrant further work as they are related to acute toxicity 
which may become evident only at high exposure level. They should nevertheless be noted by chemical safety 
professionals and users. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 60-24-2 

Chemical Name  2-Mercaptoethanol 

Structural Formula 

 

 
C2 H6 O S 

 
 

SUMMARY CONCLUSIONS OF THE SIAR 
 

Human Health 
 
No data are available on toxicokinetics and metabolism of 2-mercaptoethanol in experimental studies. However, 
systemic toxic effects after exposure via different application routes suggested absorption and distribution after oral 
and dermal administration. The metabolite 2-mercaptoacetate was detected in the urine of a person who died from 
ingesting 2-mercaptoethanol. 
 
The LD50 was 131 mg/kg bw in rats after acute oral exposure (OECD TG 401). The estimated LC50 after 4-hour 
inhalation exposure of rats was ca. 2000 mg/m3. In rabbits the LD50 after acute dermal exposure to 2-mercaptoethanol 
was 251 mg/kg bw. The clinical signs of systemic toxicity were mainly sedation, tremor and convulsions. 
 
2-Mercaptoethanol was moderately irritating to rabbit skin in a 4-hour occlusive patch test. 2-Mercaptoethanol is 
corrosive to the rabbit eye, which was tested in studies according to the principles of the Draize test. Skin sensitizing 
effects were reported in a guinea pig maximization test (OECD TG 406). 
 
In a study according to OECD TG 422 and 407 repeated oral application of 2-mercaptoethanol at 15, 50 and 
75 mg/kg bw/day via gavage to rats for ca. 7 weeks resulted in clinical symptoms (excessive salivation, decreased 
body weight in males) and effects on the liver (organ weight increased and vacuolated liver cells in both genders) and 
the heart (degenerative cardiomyopathy in females at 50 and 75 mg/kg bw/day, in males at 75 mg/kg bw/day). The 
NOAEL was 15 mg/kg bw/day. 2-Mercaptoethanol neither induces gene mutation in Salmonella typhimurium nor 
chromosome aberration in human lymphocytes, both endpoints investigated in studies according to current guidelines 
(OECD TG 471 and 473, respectively). No mutagenic activity was detected in a mouse lymphoma assay (limited 
validity). Negative results were also obtained in a yeast recombination/mutation assay. Inconsistent results were 
reported in sister chromatid exchange (SCE) assays with CHO cells. No aneuploidy but an increased incidence of 
polyploid cells was observed in in vitro test systems indicating interaction with proteins or enzymes involved in 
mitosis. The in vivo micronucleus assay according to OECD TG 474 revealed no damage to the chromosomes or the 
mitotic apparatus of mouse bone marrow cells. Overall, available data showed no effects in gene and chromosome 
mutation assays, but revealed some evidence of polyploidy- inducing effects in vitro. 
 
In a combined repeated dose toxicity study with the reproductive/developmental toxicity screening test (OECD TG 
422, data on repeated dose toxicity see above) no effects were recorded on mating and fertility at 15 mg/kg bw/day. 
Doses of � 50 mg/kg bw/day, which also induced general toxicity in males and females, prolonged the gestation 
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period and/or affected delivery, with death of pregnant rats. The NOAEL for general toxicity, maternal toxicity, 
parturition and development of progeny is 15 mg/kg bw/day. The NOAEL for male reproductive performance and 
fertility is 75 mg/kg bw/day. The reproductive effects are not suitable for the differentiation between effects on female 
fertility and developmental effects. No data are available on carcinogenicity. 
 
Environment 
 
 
2-Mercaptoethanol is miscible with water. The substance has a vapour pressure of ca. 2 hPa at 25 °C, and a 
measured log Kow of –0.056 at 25 °C. The distribution modelling using Mackay, Level I, indicates water to be the 
almost exclusive (99.7 %) target compartment at 25°C. The calculated Henrys Law Constant of 1.29 * 10-2 
Pa*m³/mol indicates a low to moderate potential for volatilization from aqueous solution. The substance has a low 
potential for bio- and geoaccumulation. 2-Mercaptoethanol is not readily biodegradable according to OECD criteria. 
There is evidence for abiotic degradation in water. The half-life was influenced by the pH and temperature. At a 
constant temperature of 20 °C and pH 8.5 the half-life was 4 h, at a pH of 7.5 the half-life increased to 10 h, at a pH 
of 6.5 to > 100 h. The reaction of hydroxyl radicals with 2-mercaptoethanol in aqueous solution is insignificant. The 
substance is photodegraded by reaction with hydroxyl radicals (0.5 * 106 molecule/cm³) in the atmosphere with an 
estimated half-life of 8.4 h. No information on direct photodegradation is available. 
 
The following effect values are available from the short-term tests on aquatic species with fish, invertebrates and 
algae: 
 
Leuciscus idus                      LC50 (96 h) = 37 mg/l 
Daphnia magna                    EC50 (48 h) = 0.4 mg/l 
Desmodesmus subspicatus   ErC50 (72 h) = 19 mg/l. (EbC50 = 7.0 mg/l after 72 h) 
 
For microorganisms (Pseudomonas putida) an EC50 (17 h) = 125 mg/l was determined. 
 
A PNECaqua = 0.4 µg/l can be calculated based on the lowest toxicity value (EC50 = 0.4 mg/l) for aquatic 
invertebrates (Daphnia) with the assessment factor of 1,000. 
 
 
Exposure 
 
In the EU there are three known producers of 2-mercaptoethanol. The production volume in the EU in the year 2003 
was about 10,000 to 15,000 tonnes/year. Further producers of 2-mercaptoethanol are known in China (4), Mexico (1) 
Japan (1) and in the US (1) but no data on production volumes are available. 
 
By far the largest use of 2-mercaptoethanol (� 90 %) is the use under controlled conditions as an intermediate in the 
synthesis of organo-tin thermal stabilizers for plastics (polyvinyl chloride). After two steps of reactions 2-
mercaptoethanol is entirely consumed. 
 
App. 10 % of the total 2-mercaptoethanol production volume is either used as regulator in polymerization processes 
consumed by reacting with the polymer chain or as chain transfer agent and used as lab chemical (e.g. reduction 
agent in immune biochemistry). 2-Mercaptoethanol is also used as an intermediate for the synthesis of pickling 
agents for seed and as textile auxiliaries. Less than 1 % is transferred to the sodium salt and used as additive in low 
percentages at an early stage of the leather production process (de-hairing). This de-hairing process is performed at a 
pH > 9. After this first leather manufacturing step the waste is collected and separately totally oxidized to sulphate, 
sulphur and sulphite by catalytic aeration treatment. 2-Mercaptoethanol, sodium salt does not reach the aquatic 
environment via the industrial effluents – as it is either consumed as intended during the de-hairing process or abiotic 
degraded under the alkaline conditions. (Di)Sulphides are formed by reaction with the keratinic materials or by 
abiotic degradation. The sulphides are totally oxidized during the final step of the de-hairing process or during the 
pre-treatment step of the sewage formed. 
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During production, transport and processing of 2-mercaptoethanol releases into the environment may occur 
accidentally. Significantly less than 25 kg are emitted in 2000 to the atmosphere from production and processing 
sites at BASF AG and no 2-mercaptoethanol loaded sewage was formed. Exposure of operators/workers can be as 
far as possible avoided due to a manufacturing process in closed system and due to efficient personal protective 
equipment. During cleaning and maintenance procedures formed sewage is collected and disposed by combustion. 
Further exposure information from other production sites and processing sites is not available. 
 
It can be summarized that the European Product registers provide no evidence for the presence of 2-mercaptoethanol 
in consumer products.  All entries of 2-mercaptoethanol containing products are found in the categories of industrial 
uses apart from one finding in the category “health, education and welfare”. The known and recommended uses 
according to all 2-mercaptoethanol producers are listed above. At BASF the requirements of the chemical weapon 
convention are voluntary fulfilled for 2-mercaptoethanol. All customers are obliged to declare the uses of 2-
mercaptoethanol and are assessed for their reputability. Reputability assessments also take place at all producers. The 
CWC regulation applies to all customers in Germany, Europe and outside of Europe and along the chain of 
downstream users. No industrial use entries of 2-mercaptoethanol products in the product registers are raising 
questions and doubts at the producers. 
 
2-Mercaptoethanol was tabulated among 30 different thiols (mainly methanthiol and 3-mercaptopropionates) 
detected in reducing, intertidal sediments from Biscayne Bay (Florida, USA), the concentration ranges between 0.5 -
 20 µM. Thiols arise as a result of biotic and abiotic reactions. 
 
At all possible scenarios exposure is limited by the very strong, disagreeable odor similar to hydrogen sulfide (odour 
threshold � 2 mg/m³). 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 

Human Health:  The chemical is currently of low priority for further work. 2-Mercaptoethanol possesses properties 
indicating a hazard for the human health (irritating to the skin and corrosive to the eye, sensitisation, some evidence on 
polyploidy inducing effects in vitro, toxic after acute and repeated exposure, developmental and reproductive toxicity in 
the range of maternal general toxicity). Based on the data presented by the Sponsor country (relating to production by 
one producer and the use pattern in several OECD countries), the chemical is therefore strictly controlled in 
occupational settings, and any repeated or prolonged exposure of workers is practically excluded. Warning of possible 
exposure is given by the quality of odour and the odour threshold (0.4 - 2 mg/m³). Countries may desire to investigate 
any exposure scenarios that were not presented by the sponsor country.  

 

Environment:  The chemical possesses properties indicating a hazard for the environment. Based on data presented 
by the Sponsor country (relating to production by one producer and the use pattern in several OECD countries), 
exposure to the environment is anticipated to be low, and therefore this chemical is currently of low priority for further 
work. Countries may desire to investigate any exposure scenarios that were not presented by the sponsor country. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS Nos. and Chemical 
Names 

 
70942-01-7 Potassium sodium 4,4'-bis[6-anilino-4-[bis(2-

hydroxyethyl)amino]-1,3,5-triazin-2-yl] 
amino]stilbene-2,2'-disulphonate (C.I. Fluorescent 
Brightener 28/113)  

 
71230-67-6 Dipotassium salt 4,4'-bis[6-anilino-4-[bis(2-

hydroxyethyl)amino]-1,3,5-triazin-2-yl] 
amino]stilbene-2,2'-disulphonate 

 
4193-55-9 Disodium salt 4,4'-bis[6-anilino-4-[bis(2-

hydroxyethyl)amino]-1,3,5-triazin-2-yl] 
amino]stilbene-2,2'-disulphonate 

 
4404-43-7 Benzenesulfonic acid, 2,2'-(1,2-ethenediyl)bis[5-

[[4-[bis(2-hydroxyethyl)amino]-6-(phenylamino)-
1,3,5-triazin-2-yl]amino]- 

 

Structural Formulas 

 

 
 

70942-01-7: R1 = K; R2 = Na 
71230-67-6: R1 = R2 = K 
4193-55-9: R1 = R2 = Na 
4404-43-7: R1 = R2 = H 

 
 

SUMMARY CONCLUSIONS OF THE SIAR 
 

Analogue Rational 
 
C.I. Fluorescent Brightener 28/113 is a technical product which is manufactured as the potassium/sodium salt (CAS 
No. 70942-01-7), dipotassium salt (CAS No 71230-67-6), disodium salt (CAS No. 4193-55-9), and free acid (CAS 
No. 4404-43-7). All these types of C.I. Fluorescent Brightener 28/113 are based on the identical organic disulfonates 
which determines the ecological and the toxicological properties. Additionally there are a number of very similar 
fluorescent whitening agents with only minor differences of the structure and very similar physical and chemical 
properties. Data from these substances have been used to bridge possible data gaps in the section “Human health”: 
(C.I. Fluorescent Brighteners 24, 220, 225, and the Fluorescent Brightener 4,4´-bis[4-anilino -6-[(2-
hydroxyethyl)methyl-amino]-s-triazin-2-yl)amino]2,2´-stilbenedisulphonate = CAS No. 12224-02-1, 16470-24-9, 
24019-80-5, and 13863-31-5, respectively).  
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Human Health 
 
The results of absorption/elimination/metabolism studies indicate virtually no absorption from the gut of the 
Fluorescent Brightener with CAS 13863-31-5 (chemical name see above) a chemically similar compound to C.I. 
Fluorescent Brightener 28/113. For this compound the faeces were the main elimination route. It is not metabolized in 
the gut. The excretion rate is solely dependent on the passage time through the gut. 
 
The oral LD50 of C.I. Fluorescent Brightener 28/113 for rats is > 15 000 mg/kg bw. The acute inhalation toxicity 
study showed a reversible and sporadic reduction of general health after 4 hours exposure to > 1225 mg/m³ of rats. No 
pathological changes were seen in these animals. The 4h-LC50 value was > 1895 mg/m³ air. 
 
No indication for skin irritation was seen in several rabbit studies (24-hour semi-occlusive or occlusive applications of 
500 mg) or in the available human data. Slight signs of eye irritation were recorded in one of three studies. 
 
The C.I. Fluorescent Brightener 28/113 is considered not to be a skin sensitizer in a guinea pig maximization assay 
according to Directive 84/449/EEC, B.6. Acute toxicity (skin sensitization).   
 
Dermal application (90 weeks) on male mice (3 times/week, 50 µl, 7.8 %) revealed no toxicity. Two 2 years oral 
feeding studies in rats with the C.I. Fluorescent Brightener 28/113 were performed. The NOEL for male rats was 
54.1 mg/kg bw and day in one study (only slight reduction of body weight), the NOAEL for female rats was 
≥ 779 mg/kg bw and day, the NOAEL for male rats was ≥ 542.80 mg/kg bw/day. In the second study the NOAEL for 
female rats was ≥ 10 000 ppm (app. 500 - 1000 mg/kg bw /day). The NOEL for male rats was < 100 ppm because of 
an increased relative liver weight (up to 35 % at 10 000 ppm) in male rats considered as adaptive effect. The NOAEL 
for male rats is considered to be ≥ 10 000 ppm, however, this is a borderline case. 
 
C.I. Fluorescent Brightener 28/113 is considered to be non-mutagenic as determined in vivo in a dominant lethal test 
with mice or in vitro up to 5000 µg/plate in Salmonella typhimurium strains TA1535, TA1537, TA98, TA100, and 
the Escherichia coli strain WP2 uvrA according to OECD TG 471. An in vitro cytogenetic study (chromosomal 
aberrations and sister chromatid exchanges) in Chinese hamster cells with a structurally very similar Fluorescent 
Brighteners (C.I. Fluorescent brighteners 24, and 225 = CAS No. 12224-02-1, and 24019-80-5) showed that these 
substances did not exhibit a potential to induce chromosomal aberrations nor sister chromatid exchanges. Another 
report describing the results of several tests in structurally very similar Fluorescent Brighteners (C.I. Fluorescent 
Brighteners 24, and 225 were tested) without giving experimental details (Ames Test in TA 100 TA 98; rec assay in 
Bacillus subtilis; Chromosomal aberrations in hamster lung fibroblasts and human embryo fibroblast; SCE in hamster 
lung fibroblasts and human embryo fibroblasts; chromosomal aberrations in rat bone marrow in vivo) confirmed the 
findings. Additionally no indication of mutagenic potential was found in the carcinogenicity studies conducted with 
these substances. 
 
No indication for a carcinogenic potential of the C.I. Fluorescent Brightener 28/113 was seen, neither after dermal 
administration (3 times/week, up to 50 µl, 7.8 %) to mice on irradiated skin, nor after chronic oral administration (up 
to 10 000 ppm) to rats respectively. 
 
A study available as secondary citation only described C.I. Fluorescent Brightener 28/113 as having no effect on 
reproduction and teratogenicity. In addition, well documented lack of effects on reproduction in rats and rabbits were 
reported for the chemically related optical brightener C.I. Fluorescent Brightener 220 (CAS 16470-24-9). These 
reports support the notion for C.I. Fluorescent Brightener 28/113 to have no effects on fertility, developmental and 
teratogenic properties. 
 
 
Environment 
 
C.I. Fluorescent Brightener 28/113 (K/Na- and Na2-salts) is a yellowish solid without odour, with a melting point of 
322 °C (K/Na-salt), 260 °C (Na2-salt), and 290 °C (free acid). According to the structure of the substance and to 
decomposition starting at 351 °C, boiling point and vapor pressure are not measurable. The substance is soluble in 
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water with 27.1 g/l (K/Na-salt, at 20 °C [OECD TG 105]), 50 g/l (Na2-salt, at 20 °C), and 80 g/l (free acid, at 25 °C). 
The bulk density of the Na2-salt is 340 kg/m³. A log KOW of 3.23 is estimated for the undissociated form of the free 
acid and a log KOW of limited value of 0.65 for the salts of C.I. Fluorescent Brightener 28/113. 
 
The calculated half-life of the C.I. Fluorescent Brightener 28/113 in air due to indirect photodegradation is 
t1/2 = 1.2 hours. 
 
C.I. Fluorescent Brightener 28/113 is not expected to undergo hydrolysis in the environment due to the lack of 
hydrolysable functional groups. 
 
The calculation of the distribution of C.I. Fluorescent Brightener 28/113 between the environmental compartments 
according to the Mackay fugacity model level 1 and of the Henry’s Law Constant are not practicable with the 
EPIWIN estimation program. From the physico-chemical properties it can be concluded that the sole target 
compartment for C.I. Fluorescent Brightener 28/113 is water. However, as a high adsorption to soil was calculated, it 
has to be assumed that the substance will strongly adsorb also to the sediment and soil compartments. 
 
For C.I. Fluorescent Brightener 28/113 (free acid) biodegradation < 10 % during 28 days was determined in a Closed 
Bottle test [method similar to OECD TG 301D]. However, the elimination of the substances from waste water was 
shown by a Zahn-Wellens test according to OECD TG 302B. The elimination by adsorption was 83.6 % after 
24 hours. In an OECD Confirmatory test (later modified to OECD TG 303A) two compounds containing C.I. 
Fluorescent Brightener 28/113 (Na2-salt) showed a mean degradation rate of 11 % during 28 days and 56 % during 
31 days, respectively. Based on these results, C.I. Fluorescent Brightener 28/113 can be classified as not readily 
biodegradable but elimination by adsorption is significant.  
 
The calculated bioconcentration factor of 3 indicates no significant bioaccumulation potential in aquatic organisms 
via the water phase. Bioaccumulation from the sediment in benthic organisms due to the high adsorption potential of 
C.I. Fluorescent Brightener 28/113 cannot be excluded. 
 
No experimental data on geoaccumulation is available. The calculated KOC value of 8.1 x 109 for the salts and of 1.4 
x 109 for the free acid of C.I. Fluorescent Brightener 28/113 indicates a very high sorption potential of the test 
substance onto the organic phase of soil or sediment. 
 
Concerning the acute toxicity towards aquatic species valid studies for the three trophic levels are available. The 
lowest valid results for each aquatic trophic level are the following (n = nominal): 
 
Danio rerio (fish):    96 h-LC50 = 5382 mg/l (n)  [OECD TG 203] 
Daphnia magna (aq. invertebrate):  48 h-EC50 > 100 mg/l (n)  [Directive 92/69/EEC, C.2] 
Selenastrum capricornutum) (algae):  72 h-ErC50 > 22 mg/l (n)  [Directive 92/69/EEC, C.3] 
Selenastrum capricornutum) (algae):  72 h-EbC50 > 22 mg/l (n)  [Directive 92/69/EEC, C.3) 
Activated sludge (bacteria):  3h-EC50 > 10 000 mg/l (n)  [OECD TG 209)] 
 
No tests are available on chronic toxicity and on toxicity of C.I. Fluorescent Brightener 28/113 on sediment 
organisms. 
 
For terrestrial organisms reliable experimental data are available with earthworms. A 14 d-LC50 of 
> 5000 mg/kg soil dry weight (n) was determined with the OECD TG 207. 
 
Based on the acute aquatic toxicity data on three trophic levels (fish, Daphnia, algae), a Predicted No Effect 
Concentration (PNECaqua) can be calculated with an assessment factor of 1000 (EU Technical Guidance Document) 
applied to the lowest concentration tested of 22 mg/l towards algae, as no EC50 value could be determined at this 
level and the LC50 for Daphnia and fish was found at higher concentrations. This leads to a  PNECaqua of > 22 µg/l. 
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Exposure 
 
In Germany there is only one manufacturer, which produces 1000 - 5000 tonnes/a of C.I. Fluorescent Brightener 
28/113. In Western Europe there are about 5 producers, and presumably one in each of the following countries: 
USA, Japan, Russia, Poland, India, China, and Indonesia. Worldwide, 10 - 20 producers manufacture about 5000 - 
10 000 tonnes/a of the active ingredient of C.I. Fluorescent Brightener 28/113. 
 
C.I. Fluorescent Brightener 28/113 is exclusively used as a whitening agent in the paper and textile industry. It can 
also be used for brightening of polyamides. 
 
C.I. Fluorescent Brightener 28/113 is confidentially listed in the Swedish Product Register as an industrial product in 
2004. C.I. Fluorescent Brightener 28/113 and its salts are also listed in preparations in Sweden, Denmark, and 
Norway, but they are not reported to occur in consumer preparations in the Nordic countries in 2003 and 
in the Swiss Product Register in 2006. They are not listed in the Finnish Product Register Disodium salt 4,4'-
bis[6-anilino-4-[bis(2-hydroxyethyl)amino]-1,3,5-triazin-2-yl]amino]- stilbene-2,2'-disulphonate is listed with 4 
industrial products in the Swiss Product Register. 
From the manufacturing site of the Sponsor country virtually no C.I. Fluorescent Brightener 28/113 was emitted into 
the environment in 2000. Workplace air sampling shows that there is no exposure of workers at this site. 
 
Releases into the hydrosphere may occur during processing of textiles and paper as well as during paper recycling 
and washing of treated textiles during cleaning processes. C.I. Fluorescent Brightener 28/113 is effectively 
eliminated predominantly by adsorption onto sludge from wastewater streams during secondary and tertiary 
wastewater treatment. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 

The chemical is currently of low priority for further work, because of its low hazard profile. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 71888-89-6 

Chemical Name  1,2-Benzenedicarboxylic acid, di-C6-8-branched alkyl esters, C7-
rich (diisoheptyl phthalate ester) 

Structural Formula 

 
C22H34O4 (based on di-C7 alkyl groups) 
Diisoheptyl phthalate ester has the following basic structure with 
R = C6H13 to C8H17 (primarily C7H15), where R is an alkyl group 
that can have various methyl branching patterns (the linear 
portion of the alkyl group can be referred to as the backbone of 
this moiety): 
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DIHP consists of at least 80% of methyl hexyl phthalate.  
Therefore the backbone (i.e. the longest linear C- chain) is 
predominantly C6. The methyl group branching can be found on 
different C positions of the hexyl backbone chain. 

 
 

SUMMARY CONCLUSIONS OF THE SIAR 
 

Human Health 
 
DIHP has a low order of acute toxicity (oral LD50 greater than 10 mg/kg bw; dermal LD50 greater than 3.16 g/kg bw), 
is mildly irritating to the skin and eyes, is neither a skin nor a respiratory sensitiser, and is not mutagenic.  
 
No repeated dose toxicity studies are available for DIHP. However a two-generation reproductive toxicity study has 
been conducted in rats (1000, 4500, or 8000 ppm in the diet for 70 days, prior to mating and through mating, 
gestation, and lactation periods) which can be used to evaluate this endpoint. No treatment related changes were 
observed in body weights, clinical observations or food consumption. The target organs were the testis, liver and the 
kidneys. There were no organ weight or pathological changes in rats of either sex at the 1000 ppm level. Therefore, 
this level has been selected as the NOAEL for the systemic toxicity and equates to an overall average dose to the 
males of 64 mg/kg bw/day. The average doses to the females were approximately 84 mg/kg bw/day during the 
premating period, 64 mg/kg bw/day during the mating period, and 162 mg/kg bw/day during lactation. 
 
Reproductive effects in this two-generation study included decreased reproductive performance and fertility for both 
sexes in the F1 generation at the highest dose level. Decreased mean sperm production rates and decreased testicular 
sperm concentration were observed in F1 males, but this finding may have been an experimental artifact rather than a 
treatment related effect except in the high dose group. Several other effects such as: reduced anogenital distance, 
delays in balanopreputial separation, testicular abnormalities, changes in external genitalia, and retention of thoracic 
nipples were also noted at the highest dose level. Similar effects were also seen in the F2 generation. Additional 
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effects included reductions in body weights along with decreased gonadal and spleen weights, and increased kidney, 
liver, and pituitary weights. There were also dose-related increases in the liver weights and correlating hepatocellular 
histopathology changes that are indicative of peroxisomal proliferation.  The NOAEL for parental systemic toxicity in 
the F0 and F1 generations was 1000 ppm in the diet (in the range of 50 to 162 mg/kg bw/day) based on peroxisomal 
proliferation in the liver. The overall NOAEL for reproductive effects in males and females was 1000 ppm in the F2 
generation (in the range of 64 to 162 mg/kg bw/day for gestation - lactation periods).  
 
A developmental study conducted on DIHP in rats using oral gavage at doses of 0, 100, 300, and 750 mg/kg bw/day 
on gestation days 6-20 showed a statistically significant decrease in mean body weight of the 750-mg/kg bw/day dams 
and increase in liver weights. Changes included an increase in the mean number of resorptions per litter and 
resorptions per implantation site with a concomitant decrease in live fetuses and live fetuses per implantation site. 
Fetal weight was significantly reduced and there was an increase in the incidence of fetuses with external, visceral and 
skeletal malformations compared to controls (9.8 vs. 1.0%). The developmental NOAEL was established at 
300 mg/kg bw/day and the maternal NOAEL at 750 mg/kg bw/day. In assays to assess estrogenic activity (screening 
tests for competitive binding and gene expression using the estrogen receptor in vitro, and vaginal cornification and 
uterotrophic assays assessing estrogenic activities in vivo), DIHP showed no positive results.   
 
DIHP was not tested for carcinogenicity. 
 
Environment 
 
Additional data from other similar phthalate ester (PE) substances (analogues) are used in this submission to support 
diisoheptyl phthalate ester (DIHP) and/or provide additional weight of evidence for select endpoints. The use of 
read-across data for single substances and within categories or "families" of substances has been used previously 
within HPV programs. Data from analogue PEs are used to augment the current database for DIHP on the basis that 
these substances exhibit common physicochemical, ecotoxicological and environmental fate properties.  
 
Furthermore it has been shown that for environmental hazard assessment, it is possible to consider the use of 
analogue data from among PEs having a backbone alkyl chain length longer than 5 carbons. Indeed, the water 
solubility of these PEs is so low and no toxicity in fish, invertebrates, and algae is exhibited at their limit of 
solubility. And also, in general, their data can be applied across the range of increasing/decreasing alkyl side-chain 
carbon (C) numbers. The validity of applying read-across data for select aquatic toxicity endpoints as is done in this 
submission, is supported from a review of all directly comparable data for DIHP and the analogues. 
 
To define select biological endpoints, measured analogue data are used from 5 PEs, namely 1,2-Benzenedicarboxylic 
acid, diheptyl ester or di-nC7 PE linear (CAS RN 3648-21-3), 1,2-Benzenedicarboxylic acid, heptyl undecyl ester, 
branched and linear or di-C7-11 PE (CAS RN 111381-90-9), 1,2-Benzenedicarboxylic acid, diisooctyl ester or di-C8 
PE (CAS RN 27554-26-3), 1,2-Benzenedicarboxylic acid, bis(2-ethylhexyl) ester or DEHP (CAS RN 117-81-7), 
1,2-Benzenedicarboxylic acid, di-C8-10-branched alkyl esters, C9-rich or DINP (CAS RN 68515-48-0). 
 
Diisoheptyl phthalate (DIHP) is a liquid at 25°C with a reported vapor pressure of 9.3 x 10-7 hPa (25°C), water 
solubility of 0.017 mg/l (22°C), log Kow of 6.9 (25°C), melting point of -45°C, boiling point of 393°C (1,013 hPa), 
and density of 0.99 g/cm3 (20°C). 
 
Results of distribution modelling suggest that DIHP will partition primarily to the soil compartment (approximately 
98%), with a small amount partitioning to sediment (approximately 2%). Volatilisation to air will not contribute to 
the loss of DIHP from terrestrial or aqueous habitats because it has a very low vapour pressure. Results of modelling 
confirm that only a negligible amount of DIHP is calculated to partition to air (<1.0%). However, the small fraction 
that may partition to air has the potential to rapidly degrade through indirect photolytic processes mediated primarily 
by hydroxyl radicals. The DIHP half-life from hydroxyl radical attack is calculated as 7.2 hours (0.6 days based on a 
12-hour day as this reaction occurs primarily during daylight hours). Aqueous photolysis and hydrolysis will not 
contribute to the transformation of DIHP in aquatic environments because it is either poorly or not susceptible to 
these reactions. 
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DIHP was shown to be readily biodegradable, based on a 28-day biodegradation study with a test substance 
concentration of 50 mg/L that resulted in approximately 80% biodegradation. DIHP is expected to sorb to organic 
matter in soil, sediment, and wastewater solids based on a log Koc of 4.5.  
 
The acute and chronic aquatic toxicity of DIHP has been evaluated using various species covering the three trophic 
levels. For select endpoints for which DIHP data were not available, which includes the alga endpoint, analogue data 
from similar substances were used including di-C8 PE and DINP. All studies were conducted by either developing 
water accommodated fraction (WAF) exposure solutions that were prepared at loading levels (100 or 10 mg/L) 
above the water solubility of DIHP or testing at concentrations (1 mg/L) using dispersants. On the basis of testing 
results with DIHP and/or analogues, it can be concluded that DIHP does not produce acute or chronic toxicity at or 
below its maximum attainable water solubility, which has been measured as 0.017 mg/L. 
 
DIHP showed no effects on seed germination and growth at a concentration of 1000 mg/kg soil. Additionally, DIHP 
is not expected to be inhibitory to soil microorganisms, based on a respiration study using an analogue phthalate 
ester (DINP), at test substance/soil loadings as high as 10000 mg/kg soil. DIHP is not expected to exhibit effects to 
wastewater microorganisms, based on a study using an analogue phthalate ester (DEHP) at a test substance loading 
of 2000 mg/L that showed no inhibition to respiration in an activated sludge sample. 
 
In the sediment, results obtained with an analogue phthalate ester that contains C7 alkyl groups (di-C7-11PE), 
showed no effect on survival and growth to two freshwater sediment species at a test substance loading of 3000 
mg/kg sediment, suggesting that DIHP is not toxic to benthic organisms. 
 
The potential for DIHP to bioaccumulate in fish is estimated to be low to moderate (BCF from 0.9 to 840), based on 
OECD Guideline and non-standard testing, on two analogues, di-nC7 PE and DEHP. 
 
Exposure 
 
DIHP production volume is between 20 000 and 200 000 tonnes per annum worldwide, with production sites in both 
Europe and in the USA. 
 
DIHP is mainly used as an additive (plasticiser) to impart flexibility to polyvinylchloride (PVC) resins, which are 
largely used in the manufacture of flooring products. Furthermore, DIHP is not used in applications such as medical 
devices or toys for ethical and technical reasons. 
 
DIHP released from its manufacture, which can occur when cleaning manufacturing systems, enters wastewater 
treatment facilities where it can be biodegraded or sorbed to sewage sludge. 
 
The majority of PEs found in the environment likely comes from the slow release of these chemicals from polymer 
products as a result of weathering processes. Indeed, once PEs are produced and used in various products, emissions 
may occur during the end-use of these products.  However, since most PEs are contained within a polymer matrix, 
emissions are retarded during the life of the polymer product. 
 
Exposure to DIHP in the occupational setting has not been extensively measured but is expected to be low. Area 
monitoring and personal sampling data have been collected for airborne exposure to two other phthalate esters, e.g. 
butylbenzyl phthalate (BBP) and DINP, at two flooring manufacturers. The data show that at typical customer sites, 
measured airborne levels ranged from 0.01 to 1 mg/m3. As a very conservative basis, assuming exposure at 1 mg/m3 
for 8 hours and 10 m3 inhaled during a working day, and complete absorption of inhaled materials, this equates to an 
internal dose of 10 mg. Assuming that the typical worker weights 70 kg, this equates to a dose expressed on a body 
weight basis of 0.14 mg/kg/day. 
 
There have not been any quantitative estimates of DIHP exposure in the general population, but it is expected to be 
low. There are recent estimates of exposures to a number of other phthalates within the US population based on a 
biomonitoring method developed by the United States Centers for Disease Control (U.S. CDC). Human exposures 
calculated from these estimates indicated that for DEHP, the phthalate ester most widely used in commerce, the 
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median exposures were less than 1 µg/kg/day. As production levels of DIHP are below those of DEHP, it would be 
reasonable to assume that exposures to DIHP would not exceed those of DEHP. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 

Human Health: The chemical possesses properties indicating a hazard for human health (reproductive 
toxicity). Given its use pattern, the chemical is a candidate for further work. Member countries are invited 
to perform an exposure assessment for workers and consumers and if necessary a risk assessment.  

Environment: This chemical is currently of low priority for further work due to its low hazard potential in 
the environment. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 7757-82-6 

Chemical Name  Sodium sulfate 

Structural Formula 

 

 
 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Human Health 
 
Sulfate (and sodium) ions are important constituents of the mammalian body and of natural foodstuffs and there is a 
considerable daily turnover of both ions (several grams/day expressed as sodium sulfate). Near-complete absorption 
of dietary sulfates may occur at low concentration, depending on the counter-ion, but absorption capacity can be 
saturated at higher artificial dosages resulting in cathartic effects. Absorption through skin can probably be ignored 
since sodium sulfate is fully ionised in solution. One source suggests that very high levels of sulfate in urine may 
occur due to absorption from dust inhalation. At dietary levels, excretion is mainly in the urine. Sulfates are found in 
all body cells, with highest concentrations in connective tissues, bone and cartilage. Sulfates play a role in several 
important metabolic pathways, including those involved in detoxification processes.  
 
The acute toxicity (LD50) of sodium sulfate has not been reliably established but is probably far in excess of 5000 
mg/kg. In an inhalation study with an aerosol, no adverse effects were found at 10 mg/m3. Also human data indicate a 
very low acute toxicity of sodium sulfate.  Human clinical experience indicates that very high oral doses of sodium 
sulfate, 300 mg/kg bw up to 20 grams for an adult, are well tolerated, except from (intentionally) causing severe 
diarrhoea. WHO/FAO did not set an ADI for sodium sulfate. There is no data on acute dermal toxicity, but this is 
probably of no concern because of total ionisation in solution. 
 
Sodium sulfate is not irritating to the skin and slightly irritating to the eyes. Respiratory irritation has never been 
reported. Based on wide practical experience with sodium sulfate, in combination with the natural occurrence of 
sulfate in the body, sensitising effects are highly unlikely. 
 
No suitable dermal and inhalation repeated-dose toxicity studies are available. Valid oral repeated dose toxicity 
studies with 21, 28 and 35 day studies in hens and pigs are available. Toxicity was confined to changes in 
bodyweight, water and feed intake and diarrhoea. These changes occurred only at very high doses of sodium sulfate.  
In ruminants, high concentrations of sulfate in food may result in the formation of toxic amounts of sulfites by 
bacterial reduction the rumen, leading to poly-encephalomalacia.  The available data do not allow the derivation of a 
NOAEL. Based on available consumer data, a daily dose of around 25 mg/kg/day is well tolerated by humans. 
 
There are no data on in vitro and in vivo genotoxicity, apart from a negative Ames test. There is no valid oral 
carcinogenicity study. Limited data from experimental studies support the notion that a substance that is abundantly 
present in and essential to the body is unlikely to be carcinogenic. 
 
Limited data of poor validity did not provide an indication of toxicity to reproduction. 
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There are considerable data gaps and the data that are available are not all of standard quality or from animals 
commonly used for toxicity testing. Nevertheless the weight of evidence, combined with previous assessments of both 
the sodium ion and sulfic ions lead to the conclusion that the identified data gaps need not necessarily be filled. 
 
Environment 
 
Sodium sulphate is a solid inorganic salt well soluble in water (161-190 g/l at 20 oC) with a melting point of 884 oC 
and density of 2.7 g/cm3. In water solutions it is fully dissociated to sodium and sulfate ions. 
 
In water sodium sulfate completely dissociates into sodium and sulfate ions. The ions cannot hydrolyse. In anaerobic 
environments sulfate is biologically reduced to (hydrogen) sulphide by sulfate reducing bacteria, or incorporated into 
living organisms as source of sulphur, and thereby included in the sulphur cycle. Sodium sulfate is not reactive in 
aqueous solution at room temperature. Sodium sulfate will completely dissolve, ionise and distribute across the entire 
planetary "aquasphere". Some sulfates may eventually be deposited, the majority of sulfates participate in the sulphur 
cycle in which natural and industrial sodium sulfate are not distinguishable  
 
The BCF of sodium sulfate is very low and therefore significant bioconcentration is not expected. Sodium and sulfate 
ions are essential to all living organisms and their intracellular and extracellular concentrations are actively regulated. 
However some plants (e.g. corn and Kochia Scoparia), are capable of accumulating sulfate to concentrations that are 
potentially toxic to ruminants. 
 
Algae were shown to be the most sensitive to sodium sulfate; EC50 120h = 1,900 mg/l. For invertebrates (Daphnia 
magna) the EC50 48h = 4,580 mg/l and fish appeared to be the least sensitive with a LC50 96h = 7,960 mg/l for 
Pimephales promelas. Activated sludge showed a very low sensitivity to sodium sulfate. There was no effect up to 8 
g/l. Sodium sulfate is not very toxic to terrestrial plants. Picea banksiana was the most sensitive species, an effect 
was seen at 1.4 g/l. Sediment dwelling organisms were not very sensitive either, with an LC50 96h = 660 mg/l for 
Trycorythus sp. Overall it can be concluded that sodium sulfate has no acute adverse effect on aquatic and sediment 
dwelling organisms. Toxicity to terrestrial plants is also low. 
 
No data were found for long term toxicity. The acute studies all show a toxicity of sodium sulfate higher than 100 
mg/l, no bioaccumulation is expected, therefore it can be considered that no further chronic studies are required. 
 
Exposure 
 
Production: production of sodium sulfate is 4.6 million tonnes/year (1999), of which approximately 50% a by-
product of the chemical industry and the remainder is extracted from natural deposits. 
Use: The main uses are manufacturing of glass and detergents. Other users are from a wide range of industries, 
including dyeing technology, electrochemical metal treatment, (animal) feeds, pharmaceuticals, textile, semi-
conductors, intermediates, agriculture. 
Release: Releases to water come from natural sources as well as from detergents and nearly all industrial sources 
listed above.  
Occupational exposure:  Exposure to sodium sulfate-containing dusts or aerosols is possible 
Consumer products: Exposure to sodium sulfate occurs via drinking water and through naturally occurring or added 
amounts in foodstuffs. The maximum acceptable concentration for drinking water is 200 – 500 mg/l sulfate, and is 
based on taste rather than toxicity.   
 

 
RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 

OF FURTHER WORK RECOMMENDED 
 

The chemical is of low priority for further work due to its low hazard profile. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 78-79-5 

Chemical Name  1,3-Butadiene, 2-Methyl- (Isoprene) 

Structural Formula 
 

C5H8 (CH2=C(CH3)-CH=CH2) 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Human Health 
 
1,3-Butadiene, 2-methyl- (isoprene) is formed endogenously at the rate of 1.9 umol/kg per hour in both rats and mice 
and at the rate of 0.15 umol/kg per hour in humans. Isoprene is metabolized by microsomal cytochrome P-450 
dependent monooxygenases to two monoepoxide metabolites, i.e., 3,4-epoxy-3-methyl-1-butene (EPOX-1) and 3,4-
epoxy-2-methyl-1-butene (EPOX-2). These metabolites may then be hydrolyzed, conjugated with glutathione, or 
further oxidized to the isoprene diepoxide, i.e., 2-methyl-1,2:3,4-diepoxybutane. The intrinsic rates of formation of 
monoepoxides in human, rat and mouse liver microsomes are roughly similar, when epoxide hydrolase is inhibited, 
whereas the amount of monoepoxides at the end of incubation can be two to 15 times higher in mouse liver 
microsomes than in rat and human liver microsomes, respectively.  A physiological toxicokinetic model has been 
developed for inhaled isoprene in mice, rats and humans, taking into account published or assumed kinetic 
parameters. On the basis of this model, at human exposure conditions (up to 50 ppm [140 mg/m3]), rates of 
metabolism are about 14 times faster in mice and about eight times faster in rats than in humans. As the epoxide 
metabolites are likely responsible for the toxic effects of isoprene, this may explain why the mouse is more susceptible 
to isoprene toxicity than the rat. 
 
Isoprene has a low potential for acute toxicity.  In rats and mice, the oral LD50 of isoprene is in the range of 2,043 to 
2,210 mg/kg. The 4-hour rat LC50 is 64,620 ppm (180,037 mg/m3) and the 2-hour mouse LC50 is 56,363 ppm 
(157,033 mg/m3).  In humans, isoprene vapors are irritating to the eyes, nose and throat. Liquid isoprene is irritating 
to the eyes and skin.  Data from a 13-week repeated dose study conducted in mice and rats found degeneration of the 
olfactory epithelium in male mice only at the highest concentration, i.e., 7,000 ppm (19,503 mg/m3), but not at lower 
concentrations. IARC reports that in isoprene rubber production workers, subtrophic and atrophic processes in the 
upper respiratory tract, catarrhal inflammation, and degeneration of the olfactory tract were observed. Prevalence and 
degree were correlated with increasing length of service.   
 
Repeated dose studies demonstrate clear species differences between rats and mice in susceptibility to isoprene.  In a 
2-week repeated dose inhalation study, the NOAEL for rats was 7,000 ppm (19,503 mg/m3), the highest dose tested. 
However, in this same study, exposure of mice to isoprene produced changes in hematological parameters(decreased 
hematocrit, hemoglobin, erythrocytes), body and organ weights (increased liver weights, decreased thymus, spleen 
and testes weights) and also produced microscopic lesions in certain tissues (testes, thymus, liver, nasal cavity, 
forestomach) at levels as low as 438 ppm (1,220 mg/m3). Thus, 438 ppm was the LOAEL for mice. Similarly, in the 
13-week repeated dose inhalation study, the NOAEL for rats was 7,000 ppm (19,503 mg/m3). In mice, however, 
hematological effects indicative of a nonresponsive macrocytic anemia and histopathological changes (forestomach, 
olfactory epithelium, liver)  were observed at exposures of 700 ppm (1,950 mg/m3) and higher. The NOAEL for mice 
in the 13- week repeated dose study was 220 ppm (613 mg/m3).  Isoprene was tested for mutagenicity in a series of in 
vivo and in vitro studies. Isoprene was not genotoxic in any of the in vitro assays conducted.  However, when exposed 
by inhalation, isoprene was clearly genotoxic to mouse bone marrow in vivo.      
 
Two-year inhalation carcinogenicity studies were conducted with isoprene in B6C3F1 mice and F344 rats. There is 
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clear evidence of carcinogenicity of isoprene in mice. Isoprene produced exposure-related increases in the incidence 
of malignant neoplasms in the liver, lung, Harderian gland and forestomach of mice, as well as increases in the 
number of hemangiosarcomas and histiocytic sarcomas.  In rats, there were no significant increases in the incidence of 
malignant tumors. Isoprene exposures in rats were associated with increases in the rates of benign tumors in the testes 
and kidney (male) and mammary gland (male and female). Although single incidences of several rare brain neoplasms 
were observed in female rats, the fact that they were of several distinct cell types makes it difficult to determine if they 
are truly exposure related. Based on the carcinogenicity studies conducted in mice and rats, the NTP listed isoprene as 
reasonably anticipated to be a human carcinogen and IARC has classified it as 2B; possibly carcinogenic to humans.  
 
Isoprene did not produce any maternal or developmental toxicity in rats following exposure to concentrations as high 
as 7000 ppm.  However, both maternal and developmental toxicity were evident in mice.  In mice, both maternal 
weight gain and uterine weight were significantly reduced at the highest dose (i.e., 7000 ppm).  Significant reductions 
in fetal bodyweights were observed at the 280 ppm dose level for female fetuses and at the 1400 ppm level for male 
fetuses.  Thus, in this study, 1400 ppm was the NOAEL for maternal toxicity.  A NOAEL for developmental toxicity 
could not be determined as effects were observed at the lowest exposure concentration tested, i.e., 280 ppm.   
 
Isoprene did not produce any significant effects on reproductive endpoints in rats.  However, significant effects on 
reproductive endpoints were observed in male mice exposed to isoprene at concentrations of 700 ppm (1,950 mg/m3) 
and higher. These effects included testicular atrophy as well as decreases in epididymal weight, sperm head count, 
sperm concentration, and sperm motility.  In female mice exposed to 7,000 ppm (19,503 mg/m3 ), the average estrous 
cycle length was significantly longer than that of the control group. Thus, in this study, 70 ppm (195 mg/m3) is the 
NOAEL for reproductive effects in male mice and 700 ppm (1,950 mg/m3) is the NOAEL for female mice.   
 
 
Environment 
 
Isoprene is a liquid at 25° C with a reported melting point of –145.9° C, a boiling point of 34.0° C, and vapour 
pressure of 733.3 hPa (25° C). Isoprene has a water solubility of 642 mg/l (25° C), a log Kow of 2.42, and a density 
of 0.681 g/cm3 (25° C). 
 
In the air, isoprene has the potential to rapidly degrade through indirect photolytic processes mediated primarily by 
hydroxyl radicals with a calculated degradation half-life of 1.2 hours depending on hydroxyl radical concentration. 
Aqueous photolysis and hydrolysis will not contribute to the transformation of isoprene in aquatic environments 
because it is either poorly or not susceptible to these reactions.   
 
Results of Mackay Level I distribution modeling at steady state show that isoprene will partition primarily to the air 
compartment (99.9%), with a negligible amount partitioning to water (0.06%) and soil (0.02%).  Level III modeling 
predicted greatest distribution (99.96%) to the primary compartment of release; when equal releases were assumed, 
the predicted distribution was:  water (88%), soil (9.0%), air (3.1%), and sediment (0.21%). 
 
Isoprene biodegraded to 61 % after 28 days in an OECD 301F study, but was not readily biodegradable because the 
replicate data exceeded the allowable range (53 to 75%). In an OECD 301D study, isoprene biodegraded to an extent 
of 2 and 58% in duplicate samples after 28 days, and showed no inhibitory effect in a supplementary study. The 
supplementary study resulted in 64% biodegradation on day 7, using the acclimated inoculum from the initial study. 
These data show that isoprene can exhibit high extents of biodegradation once acclimation has occurred. 
Bioaccumulation of isoprene is unlikely based on a low potential to bioconcentrate. The measured BCF is reported 
as 5 to approximately 20. The calculated BCF is 15. 
 
Acute aquatic toxicity values for a fish and invertebrate are 7.4 (96hr-LC50) and 5.8 (48hr-EC50) mg/L, respectively. 
For algae, the 72- and 96-hr EC50 is 15 mg/L for biomass and >35 mg/L for growth rate. The algae 72- and 96-hr 
NOEC is 1.7 and 6.0 mg/L for biomass and growth rate, respectively. 
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Exposure 
 
Isoprene is a petrochemical that is used as a chemical intermediate to manufacture primarily polymers, which occurs 
in closed production systems. Greater than 95% of high-purity isoprene is used as a monomer to manufacture 
elastomers such as polyisoprene, styrenic thermoplastic elastomer block copolymers (styrene-isoprene-styrene 
[SIS]), and butyl rubber. The remaining amount of isoprene is used to manufacture specialty chemicals, 
intermediates and derivatives which are then used in the production of vitamins, pharmaceuticals, flavorings and 
perfumes, and epoxy hardeners. The European Union has evaluated isoprene in the framework of Food Contact 
Material (CS/PM/3351/21640). 
 
Total world isoprene consumption was reported as over 700,000 metric tons in 2004. Most isoprene production is 
consumed in the country of origin. Isoprene world consumption in 2000 was 579,000 metric tons, of which 
approximately 96% was consumed in the country of manufacture.  In the United States, isoprene production in 1995 
was approximately 619 million lb (281,000 metric tons). 
 
Potential occupational exposure to isoprene through inhalation and dermal contact could occur at workplaces where 
isoprene or synthetic rubber is produced or used. A WEEL (Workplace Environmental Exposure Limit) of 2 ppm 
was established by AIHA in 2004. The WEEL was 50 ppm prior to the 2004 revision. Isoprene concentration in 426 
workplace air samples (4-hr or greater) taken at 3 major isoprene or isoprene polymer producers in the United States 
from 1993 to 1998 showed that 81% were below 0.5 ppm, 91% were below 1 ppm, and 99% were below 10 ppm.  
 
There are no direct sales to consumers.  However, isoprene is used in production of polymers used in paint resins, 
tyres, footwear, moduled goods, adhesives, motor oil viscosity improvers. Isoprene monomer residual concentration 
was not detectable in isoprene-derived polymer samples at an analytical sensitivity of 0.1 ppm in work conducted 
prior to June 1998. Subsequent work in latter 1998, with an increased analytical sensitivity of 0.02 ppm, that 
evaluated polyisoprene samples demonstrated that 17 out of 19 samples had no detectable isoprene monomer 
residual, while 2 samples contained between 0.04 and 0.02 ppm.  Consequently, potential for consumer exposure will 
be negligible. 
 
The greatest potential for exposure to isoprene in the environment is in the air compartment because of its high vapor 
pressure. Partitioning to air from aquatic and terrestrial compartments would occur rapidly due to isoprene physico-
chemical characteristics. As such, isoprene has an overall low potential for exposure in environmental compartments 
other than air. However, its persistence in air is short lived as a result of degradation processes, which suggests that 
exposure to isoprene will be limited in the environment. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 

The chemical is currently of low priority for further work. The chemical possesses properties indicating a hazard for 
human health (irritation, genotoxic, reproductive and developmental toxicity, carcinogenic) and the environment (fish, 
invertebrates, algae). Based on data presented by the Sponsor country, relating to production in one country which 
accounts for approximately 40% of global production and relating to the use pattern in one country, under normal 
manufacturing, formulation, industrial and consumer use of polymerized isoprene containing products, this chemical is 
currently of low priority for further work. Countries may desire to investigate any exposure scenarios that were not 
presented by the Sponsor country. 

 

 



SIAM 20, 19-21 April 2005  DE/ICCA 
 

This document may only be reproduced integrally. The conclusions and recommendations (and their rationale) in this 
document are intended to be mutually supportive, and should be understood and interpreted together. 
 

SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 79-77-6 

Chemical Name  β-Ionone  

[(E)-4-(2,6,6-trimethyl-1-cyclohexen-1-yl)-3-buten-2-one] 

Structural Formula 

 
O

 
 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Human Health 
 
From animal experiments it can be concluded that β-ionone is absorbed after oral exposure. Metabolism takes place 
mainly in the liver. Metabolites, which were identified in the urine of exposed rabbits, are 3-oxo-β-ionone, 3-oxo-β-
ionol, dihydro-3-oxo-β-ionol and 3-hydroxy-β-ionol. β-Ionone was found to be an inducer of CYP 1A and 2B 
isozymes in the liver of rodents. 
 
β-Ionone has only low acute toxicity after oral ingestion. A gavage study conducted with a mixture of 60 % α-Ionone 
and 40 % β-ionone revealed a LD50 of 4590 mg/kg bw. Clinical signs of toxicity were depression and tremors. 
 
In studies conducted according to OECD test guidelines and under GLP conditions, β-ionone was not irritating to the 
skin of rabbits after semiocclusive application for 4 hours and only slightly irritating to the eyes. After a 24-hours 
exposure under occlusive conditions, a slight irritation of the skin was observed in rabbits. A limited human patch test 
did not reveal a potential for skin irritation when a not further specified mixture of α- and β-ionone was applied 
undiluted to the skin of volunteers. 
 
A limited Guinea pig maximization test found no evidence that β-ionone is a dermal sensitizer. According to 
secondary sources, ionone (a not further specified mixture of α- and β-ionone) was negative in an open epicutaneous 
test with Guinea pigs as well as in a human maximization test with a product containing 97.5 % α-ionone and 2.5 % β-
ionone. 
 
The administration of β-ionone over a period of 90 days according to OECD TG 408 at dietary concentrations of 100, 
1000 and 10 000 ppm (7 and 8 mg/kg bw/day, 72 and 83 mg/kg bw/day or 720 and 801 mg/kg bw/day for males and 
females) to rats led to signs of general systemic toxicity at the high and mid dose. Target organs were liver, kidneys 
and thyroid glands. The liver findings in both sexes and the increased kidney weights in high dose females were 
indicative of adaptive and most likely reversible processes with the aim to increase the metabolizing and/or excretory 
capacity of these organs. The findings in males with respect to kidneys as well as kidney relevant parameters should 
be seen in the light of high amounts of alpha2u-globulin in these animals. The occurrence of alpha2u-globulin was 
confirmed by immunohistochemical examination.  The accumulation of this protein appears to be a unique feature of 
male rats and is not known to occur in other species, including man. No signs of neurotoxicity were observed during 
functional observational battery as well as measurement of motor activity performed towards the end of the 
administration period.  
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Thus, the no-observed-effect-level (NOEL) under the conditions of the present study was 100 ppm for both sexes 
(about 7 and 8 mg/kg bw/day for males and females) based on adaptive liver effects in both sexes and minor urine 
findings in males at 1000 ppm which correspond to a dosage of 72 and 83 mg/kg bw/day for males and females (no-
observed-adverse-effect-level, NOAEL). The lowest-observed-adverse-effect-level (LOAEL) was found at 
10 000 ppm (720 and 801 mg/kg bw/day for males and females) due to liver, kidney and thyroid findings in both 
sexes.  
 
β-Ionone gave no indication of a mutagenic effect in bacteria or a clastogenic potential in an in vivo mouse 
micronucleus test. Therefore, there is no indication of a genotoxic potential in vivo. 
 
No studies that would be considered adequate for the evaluation of carcinogenic potential were available. A short-
term screening experiment investigating a tumor-promoting potential on mouse skin did not indicate such an effect at 
a low test concentration. 
 
In a well-conducted 90 days study in rats according to OECD TG 408 with administration of the test substance in the 
diet, β-ionone did not have the potential to damage the reproductive organs at least up to the highest tested 
concentration of 10,000 ppm (720 and 801 mg/kg bw/day for males and females). 
 
Based on the results of a GLP and guideline conforming developmental toxicity study (OECD TG 414) with gavage 
application of β-ionone, the no observed adverse effect level (NOAEL) for maternal toxicity was 100 mg/kg bw/day. 
The NOAEL for prenatal developmental toxicity could be fixed at the highest tested dose (400 mg/kg bw/day). The 
test substance had no influence on gestational parameters and induced no adverse signs of developmental toxicity and 
in particular no indications of teratogenic effects up to and including the highest dose level were observed. 
 
 
Environment 
 
The colorless to yellowish liquid β-ionone has a water solubility of about 0.169 g/l and a vapor pressure of about 
0.009 hPa at 25 °C. The measured log KOW of 4.0 at 25 °C, the calculated log KOC of 2.80 - 3.34 and the calculated 
BCF of 501 indicate a potential for bio- and geoaccumulation. According to distribution modeling using Mackay 
Level I, water (34 %), soil (27 %), sediment (27 %) and air (12 %) are the main targets for the compound. β-Ionone 
is with > 70 % (within 28 days, 10-day-window criteria fulfilled) readily biodegradable according to OECD criteria. 
In the atmosphere, it will be rapidly photodegraded by reactions with OH radicals (calculated t1/2: 1.6 hours) and 
ozone (calculated t1/2: 18 minutes). 
 
Results on acute aquatic toxicity are available for fish (Pimephales promelas; LC50 (96 hours): 5.1 mg/l), 
invertebrates (Daphnia magna; EC50 (48 hours): 3.7 mg/l) and algae (Scenedesmus subspicatus; EµC50 (72 hours): 
22.2 mg/l; EbC50 (72 hours): 21.2 mg/l). Based on these acute toxicity studies, β-ionone is considered as toxic to 
aquatic organisms. No results on prolonged or chronic toxicity to aquatic organisms are available. According to the 
EU risk assessment procedure, a PNECaqua of 3.7 µg/l was obtained by applying an assessment factor of 1000 on the 
lowest L(E)C50 value, the result of the test with Daphnia magna. 
 
 
Exposure 
 
In the year 2003 the world production of industrial β-ionone was between 4000 and 8000 tonnes/a and in Europe 
between 1000 and 5000 tonnes/a. In the Sponsor country the production volume of the sole producer is between 
1000 and 3000 tonnes/a. The production in USA and Asia was < 1000 tonnes/a and < 2000 tonnes/a, respectively. 
 
In the Sponsor country about 70 % of the manufactured industrial β-ionone is used as intermediate internally for 
complete consumption in chemical processes for the synthesis of fine chemicals (e.g. vitamins, aroma chemicals). 
About 30 % of β-ionone are distributed to industrial clients which are using the substance as intermediate for 
chemical syntheses or directly as flavoring compound and/or aroma additive in e.g. food. 
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Exposure to β-Ionone occurs via food, cosmetics and some house wares like cleaning agents (flavoring compound, 
aroma additive). In cosmetics usual concentrations are up to 0.3 % and in food maximum amounts added ranging 
from 0.5 – 10 ppm. β-ionone occurs also naturally in food (some plants e.g. corn) and plant extracts used for 
example in perfumes. Typical use concentrations in final products are 0.03 % (soap), 0.003 % (detergent), 0.016 % 
(creams, lotions) and 0.3 % (perfume). β-Ionone is listed in the Danish, Norwegian and Swedish product register and 
not listed in the Swiss product register. For Denmark and Norway the use in consumer preparations (Denmark: 
cleaning / washing agent) is stated. 
 
The substance naturally occurs as a biogenic volatile organic compound and shows a ubiquitous occurrence in the air 
due to emissions from plants or surface waters. For instance, β-Ionone was found in concentrations ranging from 
0.002 µg/l up to 1.2 µg/l in waters of lakes and rivers mainly due to biotransformation processes in phytoplankton. 
Further, it was measured in red wine with 0.72 µg/l and was described as a volatile compound in beef flavor. It was 
also identified in several fruits as well as in drinking water- and in wastewater samples. The odor threshold is 
indicated with 0.007 ppb or 56 ng/m³ based on vapor.  
 
In the Sponsor country (Germany) worker protection is adequate and includes the use of appropriate technical 
equipment during substance handling and the use of protective equipment, etc. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 

Human Health:  The only hazards identified are slight irritation to the eyes and changes in the liver, kidneys and 
thyroid after repeated oral exposure, which were either of minor severity or were considered to be a species-specific 
effect in male rats. Given the main use as a chemical intermediate and the low content of the substance in consumer 
products in the Sponsor country, the chemical is currently of low priority for further work. Countries may desire to 
investigate any exposure scenarios that were not presented by the Sponsor country. 

 

Environment:  β-Ionone possesses properties indicating a hazard for the environment. Based on the data presented 
by the Sponsor country (relating to production by one producer which accounts for approx. 10 – 40 % of global 
production and relating to the use in several OECD countries), exposure to the environment from human production and 
use of β-ionone is anticipated to be low, and therefore this chemical is currently of low priority for further work. 
Countries may desire to investigate any exposure scenarios that were not presented by the Sponsor country.  
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SIDS INITIAL ASSESSMENT PROFILE 

  

 

CAS No. 

 

79-94-7 

 

Chemical Name 

 

2,2’,6,6’-Tetrabromo-4,4’-isopropylidene diphenol 

(Tetrabromobisphenol-A; TBBPA) 

 

Structural Formula 

 

 

 

 

 

 

SUMMARY OF THE CONCLUSIONS OF THE SIAR 

Human Health 

 

The available data indicate that TBBPA is absorbed in humans (as shown by levels of 0.3-12 µg/kg in whole blood 

of exposed persons). There is also evidence that once absorbed, TBBPA and/or its metabolites can be excreted in 

humans via breast milk (0.01-11 µg/kg lipid from 3 studies).  

 

In experimental animals, toxicokinetic data are available in the rat only. Following oral exposure, 100 % of the 

administered dose of TBBPA is absorbed from the gastro-intestinal tract. The toxicokinetics following inhalation 

and dermal exposure have not been investigated. TBBPA is largely non-respirable (4% particles <15 µm) and 

therefore a relatively small proportion of particles may be expected to enter deeply into the lung following 

inhalation. The majority of the particles will deposit in the nasopharyngeal region of the respiratory tract and then 

be swallowed, while the remainder are likely to be exhaled. Regarding dermal exposure, the low water solubility, 

the high n-octanol/water partition coefficient (5.9), and the high molecular weight (>500) of TBBPA suggest that 

dermal absorption is likely to be low. 

 

Information is available on distribution, metabolism and excretion following exposure via the oral route only. 

TBBPA is metabolised by glucuronide conjugation and to a lesser extent sulphate conjugation (accounting for 

around 30% of the administered dose). Excretion of TBBPA and its metabolites is predominantly in the faeces 

(around 95% of the administered dose) with minimal excretion in urine (<1%) at 72 hours after dosing. There is 

little information on the distribution/fate of TBBPA (and/or its metabolites) between being absorbed and appearing 

in the faeces 72 hours post-dosing, as from 4 hours after administration onwards the general systemic distribution of 

TBBPA and /or its metabolites appears to be very low. 

 

No information is available on the effects of single exposure to TBBPA in humans. Available animal data indicate 

LC50 (1 hour), oral LD50 and dermal LD50 values in excess of 1.3 mg/l, 50 g/kg and 10 g/kg, respectively. No 

toxicologically significant signs of systemic toxicity were evident following exposure via any route. Thus, it can be 

concluded that TBBPA is of low acute toxicity by all routes of exposure.  

 

The weight of evidence from animal studies indicates that TBBPA is not a skin, eye or respiratory tract irritant. It is 

not a skin or respiratory sensitiser. 

 

Only one repeat dose inhalation study is available. Exposure of rats to concentrations of up to 18 mg/l for 4 h/d for 

14 days produced no compound related, toxicologically significant systemic effects. In a 90-day rat study conducted 

in accordance with GLP and OECD guidelines no toxicologically significant effects were seen following oral 

exposure to 100, 300 or 1000 mg/kg TBBPA; therefore the NOAEL is = 1000 mg/kg/d. A decrease in serum T4 
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levels was observed in all treated males on days 33 and 90 and on day 33 only in all treated females. However, there 

was no dose response relationship associated with the finding and it did not persist in females; there were no 

statistically significant changes in serum levels of TSH or T3 in animals of either sex; and macroscopic and 

microscopic examination revealed no treatment-related changes in the liver, thyroid, parathyroid or pituitary gland. 

In the absence of changes in other parameters of thyroid homeostasis in a species (the rat) that is very sensitive to 

perturbations in thyroid hormone levels, these decreases are not considered to be adverse. The same decreases in T4 

levels were seen in the 100 and 1000 mg/kg groups of the F0 and F1 generations in the 2-generation rat study (see 

below). However, again, given that there was little impact on other parameters associated with a disruption of 

thyroid homeostasis in the rat, it is deemed that the decreases observed are not toxicologically significant. In the 

only conventional repeated dermal exposure study, in which rabbits were dosed with up to 2500 mg/kg, no 

toxicologically significant compound related effects were observed. 

 

TBBPA has demonstrated consistently negative results in a range of in vitro tests using bacterial strains (Ames test) 

and yeast both in the presence and absence of metabolic activation. In a well-conducted chromosomal aberration 

study using human peripheral lymphocytes and in an unconventional in vitro recombination assay, TBBPA tested 

negative. No in vivo data are available but in view of the negative profile in vitro and given that there are no 

structural indications that TBBPA would be genotoxic, there are no concerns for this endpoint. 

 

There are no human or animal data available to inform on the carcinogenic potential of TBBPA. However, there is 

no evidence from the available in vitro mutagenicity data and no indications from repeated exposure studies (for 

example, no target organ toxicity or proliferative changes) to raise any concerns for carcinogenicity. 

 

Information available from a 2-generation reproductive toxicity study in rats indicates that TBBPA has no 

toxicologically significant effects on fertility or reproductive performance at doses of 10, 100 or 1000 mg/kg, 

therefore the NOAEL is =1000 mg/kg/d. 

 

The effects of TBBPA on development have been investigated in a pilot range finding study and two standard 

developmental toxicity studies. No evidence of developmental toxicity was seen at doses up to 2500 mg/kg/d in 

these studies, therefore the NOAEL is = 2500 mg/kg/d. 

 

In addition, 2 well-conducted developmental neurotoxicity studies have been conducted in the rat and a post-natal 

developmental neurotoxicity study in the mouse. The rat studies involved exposure of dams during pregnancy and 

lactation periods. The first study was part of the 2-generation oral gavage study and included behaviour and 

learning/memory tests, specialised neurohistopathology and morphometric examination of the brain. This study 

provided no convincing evidence of an adverse effect on neurodevelopment at dose levels up to 1000 mg/kg/d. A 

statistically significant decrease in the thickness of the parietal cortex was observed in F2 pups of the 1000 mg/kg 

group on PND 11, however, the same effect was not present in these pups on PND 60. Also, no microscopic 

changes were reported in these animals on either PND 11 or PND 60. Therefore, the decreased thickness of the 

parietal cortex is regarded as a transient or chance finding that is unlikely to be toxicologically significant. 

 

The second study included behaviour and learning/memory tests, neurohistochemistry, but no specialised 

neurohistology. Pregnant rats were administered 0, 50 or 250 mg/kg/d TBBPA by gavage in peanut oil from 

gestation day 7 to postnatal day 17 and a neurobehavioural assessment was carried out on weanling rats. The study 

showed limited evidence of changes in the habituation behaviour of female offspring and learning and memory in 

male offspring in the 250 mg/kg/d group. However, it is not possible to draw definitive conclusions from this study 

because the size of the reported changes was very small and there was not a convincingly consistent pattern of 

changes in investigations conducted at different time points. Also, the evidence of developmental neurotoxicity is 

weakened by the absence of consistent changes in the two genders, the lack of histopathological investigations that 

could provide corroborative findings, and the lack of any similar findings in the first study at dose levels of 100 and 

1000 mg/kg/d. 

 

In the mouse study, a single exposure to 10-day old neonates, to a relatively low oral gavage dose, had no effect on 

behaviour, learning or memory. 

 

In a non-standard study, an effect on the kidneys (polycystic lesions associated with the dilatation of the tubules) of 

newborn rats dosed from day 4 up to day 21 after birth by gavage with 200 and 600 but not 40 mg/kg TBBPA was 
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reported. However, no similar effect was observed in 5-week old rats administered by gavage 2000 and 6000 mg/kg 

TBBPA for 18 days and in a comprehensive GLP- and OECD-compliant rat 2-generation study with gavage doses 

of up to 1000 mg/kg/d. These findings indicate that newborn rats are more susceptible to the nephrotoxic effects of 

TBBPA than young and adult rats. However, it is considered that this effect is likely to be the consequence of the 

direct gavage administration of very high doses of TBBPA to such young animals.  

 

Overall, the data do not provide strong evidence of the potential for TBBPA to act as a developmental toxicant or 

neurotoxicant. 

Environment 

 

The substance is a white crystalline powder with a melting point of 181-182
o
C and a very low vapour pressure of 

<1.1910
-5

 Pa at 20
o
C.  The substance does not have a distinct boiling point as it decomposes at 200-300

o
C. The 

substance is a weak acid (pKa1 = 7.5 and pKa2 = 8.5) and the water solubility varies with pH (0.148 mg/l at pH 5, 

1.26 mg/l at pH 7 and 2.34 mg/l at pH 9; all at 25
o
C), reflecting the increased solubility of the dissociated forms 

over the undissociated acid. The n-octanol water partition coefficient (log Kow) has been measured as 5.9. Similar 

to water solubility, the log Kow would be expected to vary with pH of the solution. 

 

The substance is not readily biodegradable but has been shown to undergo primary biodegradation, but only limited 

mineralisation, under aerobic conditions in soils (18-64% primary degradation in 64 days) and sediments (36-55% 

primary degradation in 56 days). In addition, the substance has been shown to undergo primary degradation under 

anaerobic conditions in soils (10-56% degradation in 64 days) and contaminated sediments (85% degradation in 10 

days). More recent studies have shown 18-22% mineralization of TBBPA over six months’ incubation in soil, 

suggesting a mineralization half-life of > 6 months. Bisphenol-A has been identified as a degradation product of 

TBBPA under anaerobic conditions. The substance is also expected to degrade in the atmosphere by reaction with 

hydroxyl radicals and a rate constant for this reaction of around 2.9610
-12 

cm
3 
molecule

-1 
s

-1
 has been estimated 

(atmospheric half-life of 130 hours). 

 

The low vapour pressure, water solubility and high log Kow value indicates that the substance has a high potential 

for adsorption onto soil, sediment or suspended sediment. Laboratory studies indicate that the substance has a 

moderate potential for bioaccumulation in aquatic species (the fish BCF is around 1,234 l/kg based on 
14

C-residues 

or around 485 l/kg based on parent compound measurements).  

 

The environmental effects database meets the requirements of the SIDS data package. In addition, results from 

several post SIDS tests are also available. Based on the available data for fish, invertebrates and algae, the 

substance appears to have a high toxicity in short-term tests, with the lowest acute values being a 96h-LC50 of 0.54 

mg/l for fathead minnow (Pimephales promelas), a 48h-EC50 of 0.96 mg/l for Daphnia magna, a 72h-EC50 of >5.6 

mg/l for the freshwater algae Pseudokirchneriella subcapitata and a 72h-EC50 of 0.09-0.89 mg/l for the marine alga 

Skeletonema costatum. 

 

In longer-term toxicity tests, NOEC/EC10 values of 0.16 mg/l for fish over 35 days, 0.3 mg/l for Daphnia magna 

over 21 days, ≥5.6 mg/l for the freshwater algae Pseudokirchneriella subcapitata over 72 hours, <0.066 mg/l for 

Chironomus tentans over 14 days, 0.017 mg/l for Mytilus edulis over 70 days and 0.0127 mg/l for Acartia tonsa 

over 5 days have been determined. Based on the Acartia tonsa data a PNEC for surface water of 1.3 μg/l was 

derived using an assessment factor of 10. 

 

A number of studies have investigated the effects of tetrabromobisphenol-A on the endocrine system in aquatic 

organisms. The results obtained in these studies show considerable variability, and appear to be dependent on the 

test system used. Overall, in terms of population effects, the available studies with fish have generally shown that 

tetrabromobisphenol-A has little or no adverse effect on parameters such as survival, growth and reproduction that 

can be assigned specifically to effects on the endocrine system. For amphibians, although possible thyroid-mediated 

effects of tetrabromobisphenol-A are evident in some in vitro assays, the results of a recent, well conducted, in vivo 

assay suggest that the effects seen in vivo may be a result of a toxic side effect rather than direct effects on thyroid 

function. 
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Longer-term toxicity data for sediment and soil organisms are also available. The lowest NOECs found in studies 

using sediment are a 28-day NOEC of 125 mg/kg dry weight with Chironomus riparius, a 28-day NOEC of 250 

mg/kg dry weight with Hyalella azteca and a 28-day NOEC of 90 mg/kg dry weight with Lumbriculus variegatus. 

Based on these data, a PNEC of 2.7 mg/kg wet weight is derived for sediment using an assessment factor of 10, 

after normalising the data to a standard organic carbon content (5%) and converting from dry weight to wet weight 

values. 

 

The lowest NOECs found in studies using soil are a 56-day NOEC of 0.29 mg/kg dry weight with Eisenia fetida, a 

21 day NOEC of 16 mg/kg dry weight with Cucumis sativa and a 28 day NOEC of 300 mg/kg dry weight for soil 

microorganisms. Based on these data, a PNEC of 0.012 mg/kg wet weight is derived for soil using an assessment 

factor of 10, after normalising the data to a standard organic carbon content (2%) and converting from dry weight to 

wet weight values. 

 

For microorganisms, no effects were seen in a 3-hour activated sludge respiration inhibition test at a concentration 

of 15 mg/l. A PNECmicroorganisms for waste water treatment plants of ≥1.5 mg/l can be derived from this value using 

an assessment factor of 10. 

Exposure 

The substance is imported into the EU and is used as both a reactive flame retardant (where it is chemically bonded 

into the polymeric material), and additive flame retardant in plastics. The main uses as a reactive flame retardant are 

in epoxy and polycarbonate resins. The main use as an additive flame retardant is in acrylonitrile-butadiene-styrene 

(ABS) resins. In addition, tetrabromobisphenol-A is used as an intermediate in the production of other reactive and 

additive flame retardants.  

 

The current total amount of TBBPA produced worldwide is estimated at 150,000 tonnes/year. TBBPA is produced 

by the bromination of bisphenol-A in the presence of a solvent. The production process is largely conducted in 

closed systems. TBBPA is produced in the USA, Israel and Japan. There is currently thought to be no production of 

TBBPA or its derivatives in the EU. In relation to TBBPA uses, occupational exposure to TBBPA can occur in a 

number of ways, for example, during the addition of TBBPA powder to mixes of polymer compounds, during the 

production of laminates for printed circuit boards, during recycling of computers and electrical equipment, during 

the assembly of printed circuit boards, during the recycling of plastic housings and to employees in offices 

containing electronic equipment. 

Consumption of TBBPA in the EU was around 13,800 tonnes/year in the late 1990s, but there has been a decline in 

demand since then as product manufacture has shifted away from the use of this compound, and more recent figures 

are around 6,500-7,500 tonnes/year. TBBPA is used in a range of consumer goods as a flame retardant. However, 

since the free residual monomer is likely to be less than 1,000 ppm, consumer exposure to TBBPA is likely to be 

insignificant. 

 

Emissions to the environment can occur both to the atmosphere (as vapour and as dust) and waste water.  Sources of 

release include flame retardant production sites, epoxy and polycarbonate resin production sites and polymer 

processing sites. In addition, emissions to the environment could also occur from finished articles (e.g. plastic 

components) during their use and at disposal. 

 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 

OF FURTHER WORK RECOMMENDED 

 

Human Health: The chemical is currently of low priority for further work due to its low hazard profile.  

Note: No human health hazard of concern has been identified in an assessment performed in the 

European Union in the context of the EU Existing Substances Regulation (793/93/EEC). 

Environment: The chemical is a candidate for further work. The chemical possesses properties 

indicating a hazard for the environment (high toxicity to fish, aquatic invertebrates and soil and 

sediment organisms). Member countries are invited to perform an exposure assessment, and if necessary 
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a risk assessment for the environment. 

 

NOTE: An EU risk assessment in the context of the Existing Substances Regulation has been conducted 

and is available. This indicates that a possible risk to surface water, sediment and soil may exist from 

the use of this substance.  
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 818-61-1 

Chemical Name  Hydroxyethyl Acrylate (Acrylic Acid, Monoester with Ethylene 
glycol, HEA) 

Structural Formula 

 
O

O

O H  
 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Human Health 
 
The metabolism and excretion of HEA has been examined in male Fischer 344 rats using oral, intraperitoneal, and 
dermal and inhalation routes of exposure. Results indicated rapid metabolism via hydrolysis of the ester functionality, 
similar to many other acrylic acid esters.  Rapid metabolism to CO2 and urinary metabolites was observed for 
hydroxyethyl acrylate and was not route-dependent. The half-lives of elimination of radioactivity were approximately 
14 hours for urine and 17 hours for CO2.  The half-life of elimination of radioactivity from plasma was approximately 
26 hours.  
 
Studies on the acute toxicity of hydroxyethyl acrylate indicate oral LD50 values of 540 – 1070 mg/kg bw.  Clinical 
signs (following administration of 10% aqueous solution) included hypoactivity, rough fur, labored breathing, muscle 
weakness, GI tract hemorrhage in animals that died.  Neat material may have burned the tissues of the mouth, throat, 
and GI tract.  Acute dermal toxicity studies showed LD50 values of 154 (rabbits, undiluted material) and >1000 mg/kg 
bw (rats, vehicle olive oil).  At high concentrations, the following were noted:  decreased eyelid tone, decreased 
corneal reflex, loss of righting reflex, and muscle coordination.  The acute inhalation data indicate that exposures of 
rats to 333 to 394 ppm for 4 or 8 hours caused irritation and were in the threshold area for lethality. Nearly 100% 
lethality was observed for rats at exposures of 500 ppm and above.  
 
Hydroxyethyl acrylate is severely irritating to the skin. Upon eye contact, hydroxyethyl acrylate caused severe 
irritation with irreversible corneal injury. Skin sensitization studies in animals and humans indicate that hydroxyethyl 
acrylate is a sensitizer and may cross-react with other acrylates in some exposed individuals.  
 
Repeated exposures to vapors of hydroxyethyl acrylate to rats via inhalation (7 hr/day, 5 days/week for four weeks) 
caused severe nasal irritation, resulting in death due to respiratory failure at higher concentrations.  Concentration-
related local irritation (focal ulcerative rhinitis) was seen at sub-lethal exposures. The LOAEC for subchronic 
exposure, based on irritation, was 5 ppm (24 mg/m3) for hydroxyethyl acrylate. The principal treatment-related effects 
observed following 18 months exposure of laboratory rats to 5 ppm of hydroxyethyl acrylate were also related to 
irritation of the respiratory tract, without significant evidence of systemic toxicity.   
 
Hydroxyethyl acrylate was not mutagenic to Salmonella typhimurium (bacterial reverse mutation assay) in vitro with 
or without metabolic activation but was positive with metabolic activation when tested with two E. coli strains.  No 
evidence of chromosomal damage was seen when as part of the 18-month chronic inhalation study, four 
rats/sex/group were killed after 12-months exposure and the bone marrow cells examined for chromosomal damage.  
Hydroxypropyl acrylate (an analog) was not mutagenic in an in vivo mouse micronucleus study. Overall, hydroxyethyl 
acrylate did not show evidence of mutagenic potential in vivo by  the inhalation route of exposure  
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Histopathological examination of the reproductive organs of rats from the 18-month inhalation study revealed an 
increase relative to controls in a normally observed age-related lesion (fibrinoid degeneration in the vascular channels 
of the testes) and uterine inflammation (without any other associated histopathological effects). Neither effect was 
considered treatment-related or adverse to reproduction.  Dietary administration of hydroxyethyl acrylate to rats or 
dogs did not result in treatment-related effects on testicular weight or histopathology of the testes or uterus. 
 
In a well-conducted inhalation study exposing pregnant rats to hydroxyethyl acrylate from gestation day 6 to 20 to 0, 
1, 5 or 10 ppm (0, 4.8, 24 or 48 mg/m3) hydroxyethyl acrylate, maternal body weight gain was reduced at 10 ppm 
over the entire exposure period, and found to be statistically different from controls on days 6-13, but no embryo-fetal 
or developmental toxicity or teratogenicity was observed. Based on the available studies, hydroxyethyl acrylate does 
not show evidence for developmental toxicity.   
 
No evidence of a carcinogenic effect was observed in a chronic toxicity/oncogenicity study conducted by the 
inhalation route of exposure.  
 
 
Environment 
 
The melting point is –60.2°C and the boiling point is 210°C.  The vapor pressure is 0.06974 hPa at 25°C.  The 
measured log Kow has been reported to be – 0.21.  Hydroxyethyl acrylate is miscible in water at 25°C. The specific 
gravity is 1.101 g/cm3 at 25°C. 
 
Hydroxyethyl acrylate is photodegraded by reaction with hydroxyl radicals in the atmosphere with a half-life of 
10 hours (calculated). The hydrolysis rate of hydroxyethyl acrylate at 25°C is pH dependent with no hydrolysis 
observed at a pH of 3; rapid hydrolysis at pH 11 with a half-life of 0.051 days; and a half-life of >270 days at pH 7.  
The hydrolysis half-life at 40°C and pH 7 or 9 is 39.6 days and 15 hours, respectively. 
 
Distribution modeling using Mackay Level I indicates hydroxyethyl acrylate released into the environment partitions 
almost completely (99.9%) to the water phase. Fugacity model Level III with 100% of the hydroxyethyl acrylate 
release to air distribution is:  <1% (air), 37% (water), 62.5% (soil) and <0.1% (sediment). Fugacity model Level III 
distribution with 100% of the hydroxyethyl acrylate release to water (assuming accidental release) is:  <0.1% (air), 
100% (water), <0.1% (soil) and <0.1% (sediment). 
 
A low bioaccumulation potential is expected based on the partition coefficient and other physical/chemical 
parameters (BCF of 0.41, calculated).  Hydroxyethyl acrylate is readily biodegradable. 
 
Hydroxyethyl acrylate is acutely toxic to aquatic organisms.  The 96-hour LC50 for fathead minnow was. 4.8 mg/L 
(measured), the 48-hour EC50 for Daphnia magna was 0.78 mg/L (nominal) and the 96-hour EC50 values for biomass 
and growth rate of algae (Selenastrum capricornutum) were 4.12 and 8.26 mg/L (nominal), respectively. 
 
 
Exposure 
 
In 2001, the worldwide production volume of hydroxyethyl acrylate was estimated to be 15,000 tonnes. Of that, the 
US production volume was approximately 10,000 tonnes. Hydroxyethyl acrylate is produced and used mainly in 
closed systems. Its principle use is either as a co-monomer in the manufacture of polymers or as a chemical reactant in 
the manufacture of chemical intermediates. The polymers and chemical intermediates made with hydroxyethyl 
acrylate find applications in automotive top coatings, architectural coatings, photocure resins, and adhesives. 
 
Results from workplace measurements at a US production site indicated that hydroxyethyl acrylate did not exceed an 
occupational exposure limit of 1 ppm in 140 samples collected over 20 years.  Worker exposure is limited by the use 
of enclosed processing systems, industrial hygiene controls and personal protective measures such as goggles, gloves, 
protective clothing and organic respirator, if necessary. Hydroxyethyl acrylate has a characteristic acrylic odor, which 
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can provide a measure of warning of the presence of hydroxyethyl acrylate vapors.  End-use consumer products 
contain only trace levels of acrylic acid and esters (as a result of polymerization). Therefore, consumer exposure to 
acrylate monomers is not anticipated. 

 

 
RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 

OF FURTHER WORK RECOMMENDED 
 

Human Health: The chemical possesses properties indicating a hazard for human health (severe eye irritation with 
corneal injury which may result in permanent impairment of vision, even blindness, skin and upper respiratory tract 
irritation, skin sensitization, and acute toxicity from inhalation exposure). Based on exposure data presented by the 
Sponsor Country (relating to production in one country which accounts for 67% of global production and relating to 
the use pattern in the Sponsor country), this chemical is currently of low priority for further work. Countries may wish 
to investigate any exposure scenarios that were not presented by the Sponsor country. 
 
Environment: The chemical possesses properties indicating a hazard for the environment (fish, invertebrate, and 
algae). However, the chemical is of low priority for further work for the environment because of its ready 
biodegradability and the limited potential for bioaccumulation. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 84989-41-3* 

*CAS No 68390-56-7 is used in the USA 

Chemical Name  2-Oxetanone, 3-C12-16-alkyl-4-C13-17-alkylidene (Alkyl Ketene 
Dimer, AKD) 

Structural Formula  
 
 
 
 
 

R1 = C12-16 , R2 = C12-16 
 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Human Health 
 
There are no specific toxicokinetic data for alkyl ketene dimer (AKD). Due to the high lipophilicity and the effects in 
rat feeding studies, intestinal absorption and distribution in the body is anticipated. Cross reading from a newly 
developed alkyl ketene dimer demonstrated that dermal absorption is very low. AKD is of low toxicity after a single 
exposure (LD50 oral, rat >40 000 mg/kg bw). It is neither irritating to skin and eyes nor a skin sensitiser, as concluded 
from experimental animal and human studies. AKD was not genotoxic in vitro (three Ames tests and a mammalian 
cell chromosomal aberration test). There are no other data regarding the carcinogenic potential of AKD. In an OECD 
TG 422 screening test, repeated oral gavage of 100, 350 and 1000 mg/kg bw/day to rats resulted in inflammation of 
several organs, including female reproductive organs. As a result of ovary inflammations, an increase in pre-
implantation losses (the number of implantation sites compared to corpora lutea was reduced) was observed at all 
doses; this effect is secondary to the general organ inflammation and therefore not a specific reproductive effect. No 
effects on male reproductive organs and pup development were observed. In a 90-day feeding study in rats 
inflammation of several organs (typically lymph nodes, liver, heart, kidney, pancreas and lung) were observed at 
concentrations of 650 ppm and 6500 ppm (which was the highest dose tested) in the feed; at a concentration of 
65 ppm in the feed no adverse effects were observed. The LOAEL was 63.4 and 69.6 mg/kg bw/day and the NOAEL 
was 6.3 and 6.8 mg/kg bw/day for males and females, respectively (estimated from dietary concentrations of 650 and 
65 ppm, respectively). The observed inflammation is considered a generic response in the rats to higher molecular 
weight hydrocarbons, and is not considered to be a response specific to AKD.  
 
 
Environment 
 
Alkyl ketene dimer (AKD) is a waxy solid material with a low melting point. i.e., between 43.6 °C and 56.4 °C, and 
decomposes above 200° Celsius without boiling. It has a very low solubility in water, predicted to be 5.6 x 10-7 to 
4.8 x 10-11 mg/l. Its predicted Log Kow of 11 – 15 suggests a high bioaccumulation potential. Its vapour pressure is 
predicted to be very low, 5.85 x 10-13 – 6.12 x 10-10 hPa. Distribution modelling using Mackay Level I indicates that 
AKD will partition to sediment and soil (49.54% to soil and 50.10% to sediment) and the estimated Koc of 1.51 x 
107 - 2 x 109 indicates that AKD will adsorb strongly to soil and sediments. Its Henry’s law constant is predicted to 
be 46 – 648 indicating that AKD could partition from water into the atmosphere but in practice this is unlikely to be 

 

O 

O R1 

 R2 
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an important route of transport in the environment due to its low water solubility. 
 
AKD is predicted to photodegrade rapidly in air with a half life for indirect photolysis of 3.7 hours. Studies on the 
hydrolysis of commercial AKD preparations show that AKD hydrolyses readily under neutral and alkaline conditions 
but only slowly under acid conditions. Half lives of between 23 – 140 hours have been calculated for AKD emulsion 
at 30˚C, pH 8, under the conditions of a paper mill. There is no information available on the hydrolysis half lives in 
the aquatic environment. Based on the available data, AKD is expected to hydrolyse readily under neutral and 
alkaline conditions in the environment and is assumed to be stable to hydrolysis at acidic pHs in the environment, pH 
5-7.  AKD has been shown to be readily biodegradable when tested in the presence of small amounts of emulsifier, 
used to increase bioavailability of the substance to micro-organisms, with >94% biodegradation in 28 days. 
 
Alkyl ketene dimer showed no toxicity in acute toxicity tests on the fish Danio rerio, the aquatic invertebrate 
Daphnia magna and the algae Selenastrum capricornutum. The E/LC50s were all above the water solubility limit. In 
a 21 day reproduction test with Daphnia magna, conducted on a dispersion of AKD, no effects on either 
reproduction or growth were observed at the highest concentration tested (mean measured concentration of 0.8 mg/l).  
This indicates that the NOEC is greater than the water solubility limit. There is no data available on toxicity to 
sediment dwelling organisms. AKD is not inhibitory to activated sludge microorganisms, in an activated sludge 
respiration inhibition test the 30 minute EC20 was > 1000 mg/l. 
 
AKD is of low acute toxicity to plants and earthworms. The 14d EC50 (emergence) and 28d EC50 (vegetative 
growth) for oat (Avena sativa), sunflower (Helianthus annuus) and mung bean (Phaseolus aureus) were all > 1000 
mg/kg soil.  The 14 day LC50 for the earthworm Eisenia foetida is >1000 mg/kg. 
 
 
Exposure 
 
Alkyl ketene dimers are produced in a Best Available Technology [BAT] closed process in Belgium, China, France, 
Finland, Germany, Italy, Japan, Sweden, United Kingdom and United States of America. The total production 
volume amount is between 10 000 and 50 000 tonnes per annum.  AKD is normally transported and used as a 
dispersion containing between 5 and 25% AKD. 
 
Alkyl Ketene Dimer [AKD] is used exclusively as a process chemical by the paper industry to add some hydrophobic 
character to the surface of the cellulose fibres. This is traditionally known within the industry as “sizing”. Typical 
examples of paper products manufactured with AKD are office paper, liquid packaging board and folding-box board. 
The amount used is between 0.05 and 0.3% by weight of the end product.  
 
Releases into the environment may occur during the production and processing of AKD. AKD itself is unlikely to be 
detected in paper as it either reacts with the cellulose to form a covalent bond or with the water present in the paper 
making system to form the dialkyl ketone. Releases of AKD itself are therefore not anticipated from paper recycling. 
Release of AKD to wastewater treatment plants could potentially occur from production, formulation and paper 
making sites. 
 
A survey completed by the GPA consortium demonstrated that, for the five production sites covered by the survey, 
29 people (2 of whom were female) worked continuously with the product and another 20 people (no females) 
worked intermittently, i.e., up to 50% of their time. The recommended personal protection equipment [PPE] included 
gloves, goggles and overalls in the manufacturing, maintenance and disposal/waste management areas.  
 
Consumer exposure to AKD is negligible because it is only used in the manufacture of paper and board. Paper made 
with AKD can be used in the manufacture of packaging materials intended to come into contact with food. However, 
the AKD itself will not be detected in the paper as it will have either reacted with the cellulose fibre to form a 
covalent bond or with the water present in the paper making system to form the dialkyl ketone. AKD has many 
national approvals for use in food contact packaging materials, e.g., in America, France, Germany, Italy and The 
Netherlands. 

 



SIAM 20, 19-21 April 2005  UK/ICCA 
 

This document may only be reproduced integrally. The conclusions and recommendations (and their rationale) in this 
document are intended to be mutually supportive, and should be understood and interpreted together. 
 

 
RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 

OF FURTHER WORK RECOMMENDED 
 

Human Health:  The chemical possesses properties indicating a hazard for human health (inflammation of several 
organs following repeated oral exposure, and secondary to this, pre-implantation loss). Based on data presented by the 
Sponsor country, exposure to humans is anticipated to be low, and therefore this chemical is currently of low priority 
for further work. Countries may desire to investigate any exposure scenarios that were not presented by the Sponsor 
country. 

Environment:  The high Log Kow of AKD suggests it has a high bioaccumulation potential. However, the concern 
that AKD could cause long term effects in the environment is reduced by the data which indicate that AKD is readily 
biodegradable by micro-organisms when tested in the presence of a 1.5% concentration of emulsifier and hydrolyses 
under neutral and alkaline conditions. AKD shows low acute toxicity to aquatic organisms, plants and earthworm and 
low chronic toxicity to Daphnia and algae. It is therefore of low priority for further work due to its low hazard potential. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 85-41-6 

Chemical Name  Phthalimide 

Structural Formula 

 
 

SUMMARY CONCLUSIONS OF THE SIAR 
 

Human Health 
 
Comprehensive data on toxicokinetic, metabolism, or distribution are not available. In a limited animal study 
placental transfer of phthalimide is demonstrated. 
 
The acute toxicity of phthalimide has been well characterized and is generally low. Reduced appetite, reduced activity 
and slight lethargy for one to three days are the only effects observed in animals dosed with 7940 mg/kg bw by the 
oral or dermal route. 
 
In animal experiments phthalimide is slightly irritating to the skin or the eye. Observed effects are reversible within 2 
to 3 days. 
 
Phthalimide is of low repeated dose toxicity. In a sub-acute inhalation study in rats the NOAEL for males is estimated 
to be 523 mg/m3 (highest dose tested), and in females the NOAEL is 154 mg/m3 based on the significant lower lung to 
body weight ratio in the 523 mg/m3 dose group, although no histopathological alteration of the lung was observed at 
any dose. Oral repeated dose toxicity was investigated in a recent guideline study (OECD TG 422). No compound 
related effects were observed in male rats dosed with up to 1000 mg/kg bw/day (highest dose tested). In one female 
rat given 1000 mg/kg bw/day food consumption and body weight were decreased, and histopathological examination 
revealed peritoneal fatty changes in the liver, renal epithelial fatty changes, and atrophy in the thymus. Consequently, 
the NOEL for oral repeated dose toxicity is considered to be 500 mg/kg bw/day for females and 1000 mg/kg bw/day 
for males (highest dose tested). 
 
Phthalimide is not active in a variety of mutagenicity tests in vitro. It is not mutagenic in “bacterial reverse mutation 
test” (OECD TG 471, and 472) in the presence and absence of metabolic activation system (S9-mix). It does not 
induce mutations in the mouse lymphoma assay. In the chromosomal aberration test (OECD TG 473) no polyploidy is 
observed at any concentration in the absence and presence of metabolic activation. Weak clastogenic effects are 
observed in the presence of metabolic activation at high concentrations where cytotoxicity is seen in parallel. 
Genotoxicity studies in vivo are not available. Overall phthalimide is considered to be not genotoxic in vitro and 
based on the available data it is anticipated that it will not be genotoxic in vivo. 
 
In the previously described “combined repeated dose toxicity study with the reproduction/developmental toxicity 
screening test” (OECD TG 422) the NOEL for reproductive and developmental toxicity is 250 mg/kg bw/day, based 
on the observation that pups in the 500 and 1000 mg/kg bw/day groups showed slightly reduced body weights or 
lower body-weight gains in the lactation period at day 4, and that 8 pups were dead or cannibalized and the surviving 
9 pups showed body weight loss in one female dosed with 1000 mg/kg bw/day with abnormal histopathological 
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findings. 
 
No evidence for embryonic/fetal lethality or teratogenicity was seen after oral application to hamsters as well as in 
two oral studies in rabbits both being limited by an insufficient study design: either low number of animals tested and 
only external malformations evaluated or only a single dose tested.  
 
 
Environment 
 
Phthalimide forms white crystalline leaflets with a melting point of 238 °C. For the boiling point it was reported both 
sublimation and a measured value of > 350 °C at 1013hPa (OECD TG 103). The measured density is 1.455 at 25 °C, 
the measured vapor pressure is 0.00056 Pa at 25 °C (OECD TG 104), the measured log Kow 1.15. The measured 
solubility in water is 370 mg/l at 25 °C. The flash point is 214 °C, the auto flammability (ignition temperature) 
530 °C. Phthalimide is a weak acid with a pKa of 8.3. 
 
In the atmosphere phthalimide is degraded by photochemically produced OH radicals. The half-life is calculated to 
be ca. 2.6 days. Removal of phthalimide in rain water and soil was influenced by light. Phthalimide is expected to 
hydrolyze in the hydrosphere to phthalic acid and ammonia with phthalamic acid being an intermediate. According to 
a test performed according to OECD TG 111, hydrolysis is faster in basic solution with a half-life of 1.1 h at pH 9; 
t1/2 at pH 7 is 57 h, and at pH 4 is 115 days. Phthalimide is readily biodegradable with a biodegradation rate of 92 % 
after 14 days [OECD TG 301C]. In a Zahn-Wellens test 96.2 % phthalimide were degraded within 5 days, and in a 
test using acclimated activated sludge 63-88 % were degraded within 24 h. 
 
According to the Mackay fugacity model level I, the favourite target compartments of phthalimide are water with 
99.8 %, followed by sediment and soil with both 0.1 %. The calculated Henry’s law constant 1.03 x 10-3 - 0.22 x 10-3 

Pa m3/mol at 25 °C, proves a very low potential for volatilisation from surface waters. 
 
The calculated BCF of 1.53 and the experimental bioconcentration factors of 4.6-8.5 at 1.0 mg/l and 4.7-22 at 
0.1 mg/l phthalimide, respectively, measured in the fish Cyprinus carpio [method similar to OECD TG 305], 
indicate no significant bioaccumulation potential. 
 
No experimental data on geoaccumulation is available. The calculated Koc values of 10.75-10.84 indicate a low 
sorption potential of phthalimide onto the organic phase of soil or sediments. 
 
Concerning the acute toxicity of phthalimide towards aquatic species, experimental results for the three trophic levels 
are available. The lowest valid results of phthalimide for each aquatic trophic level are the following (n = nominal 
concentration, e = mean measured concentration): 
 
Salmo gairdneri (fish)   96 h-LC50  = 51 mg/l (n)   
Daphnia magna (aq.invertebrate):  48 h-EC50  = 21 mg/l (e)   
Selenastrum capricornutum (algae):  72 h-EbC50 = 33 mg/l (e)   
    72 h-ErC50 = 161 mg/l (e) 
Pseudomonas putida (bacteria):   16 h-EC0    = 260 mg/l (e)   
 
Results on chronic toxicity towards Daphnia and algae are available as well: 
 
Daphnia magna (aq.invertebrate):  21 d-NOEC = 7.6 mg/l (e)  
Selenastrum capricornutum (algae):  72 h-NOECb = 0.6 mg/l (e)   
    72 h-NOECr = 10.7 mg/l (e) 
 
No standard tests on toxicity towards terrestrial plants are available. Phthalimide and phthalimide potassium salt 
were shown to increase vigour of plants Fragaria ananassa and Datura metel respectively. The derivative of 
phthalimide, phthalimide potassium salt was additionally reported not to be toxic towards Datura metel. Other 
available results:  
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analysis). Phthalic anhydride is present in ambient air, fly ash, diesel exhaust, oak smoke, and pyrolysis products. 
 
The Sponsor company manufactures phthalic anhydride in closed systems. During production virtually no phthalic 
anhydride is emitted into the atmosphere (< 25 kg/a) and into environmental waters. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 

Human Health:   The chemical is a candidate for further work. The chemical possesses properties indicating a 
hazard for human health (irritation of skin and respiratory system, serious eye damage, respiratory and skin 
sensitization). Based on data presented by the Sponsor country, adequate risk management measures are being 
applied for occupational settings. A potential for consumer exposure exists as a result of its use in plastics, furniture 
and home products. It is therefore recommended to perform an exposure assessment and, if then indicated, a risk 
assessment.  

 

Environment:  This chemical is currently of low priority for further work because of its low hazard profile. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 95-76-1 

Chemical Name  3,4-Dichloroaniline 

Structural Formula 

 
NH2

Cl

Cl  
 

SUMMARY CONCLUSIONS OF THE SIAR 
 

Human Health 
 
Like other chloroanilines, the primary toxic effect of 3,4-dichloroaniline (3,4-DCA) is methaemoglobin formation. 
Acute intoxication is indicated by methaemoglobinemia (cyanosis), fatigue, dyspnoea, and muscle weakness.  
 
In vitro studies on rat liver and kidney slices indicated that 3,4-DCA may have a hepatotoxic and nephrotoxic 
potential as other structurally related compounds observed after single in vivo applications.  
 
3,4-DCA has demonstrated for rats moderate acute toxicity after oral application and after inhalation (LD50 values of 
530 – 880 mg/kg bw and a LC50 of 3300 mg/m3 (4 h) in a test according to OECD TG 403). Acute dermal toxicity 
demonstrated great species differences: In tests with rats the dermal LD50 was detected to exceed 1000 mg/kg bw (no 
mortalities and no toxic signs) whereas a test with male rabbits demonstrated a dermal LD50 of 300 mg/kg bw.  
 
In a Draize test with rabbits according to OECD TG 404 3,4-DCA caused mild skin irritation. In two Draize eye tests 
with rabbits according OECD TG 405 moderate reversible irritation of conjunctivae, iris and cornea occurred, but 
corneal vascularization was observed 7-14 days after instillation of the substance into eyes.  
 
In humans, cyanosis, methaemoglobinemia, eye and skin irritation were observed after prolonged occupational 
exposure to mixed chemicals including 3,4-DCA. 
 
3,4-DCA has no local corrosive properties, but demonstrated skin sensitizing properties in a Magnusson Kligman test 
with guinea pigs according to OECD TG 406. Sensitization of humans is not reported. 
 
In rats, mice, and rabbits repeated inhalation, oral or dermal exposure to 3,4-DCA or structurally related compounds 
resulted primarily in methaemoglobinemia and hemolytic anemia. Spleen weight increase, microscopically 
hemosiderosis in the spleen, liver, and/or kidneys and increased compensatory erythropoeisis were observed as main 
effects. From the 14-day inhalation study with 10, 45, or 200 mg/m3 3,4-DCA to rats (OECD TG 412, 6 h/d, 5 
d/week) a LOAEC of 10 mg/m3 was derived based on significant increase of methaemoglobin levels. Similar effects 
were seen on male rabbits after daily application of 60 mg/kg bw to the dorsal skin on 10 days. 3,4-DCA did not 
induce gene mutations in all bacterial tests according to OECD TG 471. 
 
In vitro tests were negative for gene mutations with CHO cells (OECD TG 476) and for chromosomal aberrations 
with human lymphocytes (OECD TG 473).  Limited evidence for a mutagenic potential may be derived from a 
positive a mitotic spindle damage test with V79 cells. The clearly negative in vivo micronucleus tests according 
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OECD TG 474 indicate that this potential is unlikely to be expressed in vivo. 
 
No data on the cancerogenic potency of 3,4-DCA itself is available. From data on the structurally related compound 
4-chloroaniline some concern may be derived that 3,4-DCA might have carcinogenic properties, too. However, the 
available metabolic data give no evidence for an in vivo dehalogenation of 3,4-DCA to 4-chloroaniline. Thus this 
suspicion is considered to be negligible.  
 
The assessment of data from the available teratology gavage study with rats according to OECD TG 414 did not 
indicate any significant developmental toxicity (doses of 5, 25, or 125 mg/kg bw/d). Borderline developmental 
toxicity occurred at the clearly maternally toxic high dose level of 125 mg/kg bw/d in form of a slight but not 
statistically significant increase in resorptions and consequently post-implantation loss. Also a significant delay in 
ossification of a few skeletal elements was observed. Thus, the NOAEL for developmental toxicity is 25 mg/kg bw/d, 
whereas that for maternal toxicity is 5 mg/kg bw/d (reduced food consumption and average body weight gain).  
 
There are no adequate data available on fertility impairment. Limited data from short term repeated dose toxicity 
studies on structurally related compounds such as 2-chloroaniline and 2,5-DCA did not reveal changes in male 
reproductive organs. However, 3,4-DCA is one of the metabolites which are formed in vivo from the herbicide 
diuron. In a 2-year study in dogs administration of up to 1250 mg/kg food (highest dose, equivalent to 62.5 mg/kg 
bw/d diuron) resulted in formation of 1.2% 3,4-DCA. No histopathological changes in gonads and uterus were 
reported at this dose of 62.5 mg/kg bw/d diuron (NOAEL) which represents an internal exposure to 3,4-DCA of 0.75 
mg/kg bw. The weight of evidence indicates that there is no evidence of effects on fertility; therefore, no further 
testing is necessary. 
 
Environment 
 
3,4-DCA has a Koc of 334 l/kg calculated from a log Pow of 2.7, a water solubility of 580 mg/l and a vapor pressure 
of 0.184 Pa at 20°C. Based on a Henry`s law constant of 0.05 Pa m3mol-1, only a low volatilization from the 
hydrosphere is to be expected. According to the Mackay fugacity model level I calculation, the favorite target 
compartment of DCA is water with 91.38 %, followed by soil with 3.62 %, sediment 3.38% and air 1.62%. 
 
3,4-DCA is not readily and not inherently biodegradable. In surface waters, the substance is removed by photolysis 
and by chemisorption onto the organic matter of sediments. 
 
In agricultural soils, DCA is formed by biodegradation of the plant protection agents. Within some days, DCA forms 
covalent bounds with soil organic matter. The reaction product is extremely slowly biodegraded and accumulates 
when the agents are periodically applied. 
 
For 3,4-DCA short- and long term tests with fish, daphnids and algae are available. Daphnids are the most sensitive 
species in short term tests. For Daphnia magna a 48 h-LC50 of 0.23 mg/l and a 96 h LC50 of 0.16 mg/l could be 
found. The most sensitive species in long-term tests are Brachydanio rerio and Poecilia reticulata with 42d-NOECs 
of 2 µg/l. A PNEC of 0.2 µg/l was determined on the available data basis using an AF of 10. For the sediment one 
long-term test with Lumbriculus variegatus with a NOEC of 5 mg/kg dw for the endpoint total number of worms is 
available. With an assessment factor of 100, a PNECsediment of 0.05 mg/kg is calculated.  
 
For the terrestrial compartment long-term data are available for plants, micro-organisms and invertebrates. The most 
sensitive species appears to be the micro-organisms with a 28 d-NOEC of 100 mg/kg for inhibition of nitrification. 
As long-term tests are available for species from three trophic levels an assessment factor of 10 can be used on the 
NOEC for the species showing the most sensitive endpoint, giving a PNECsoil of 10 mg/kg. 
 
Exposure 
 
In the European Union, in the period 1996 – 1998 13,500 – 15,500 t/a 3,4-DCA were produced, from this 3,700 – 
4,600 t were exported. 3,4-Dichloroaniline (DCA) is produced by hydrogenation of 1,2-dichloro-4-nitrobenzene.  
More than 99% of the production volume are processed by phosgenation to the 3,4-dichlorophenylisocyanate. At the 
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present for 3,4-DCA there is only one producer in the EU. 3,4-DCA is exclusively used as an intermediate in the 
chemical industry primarily for the synthesis of 3,4-dichlorphenylisocyanate as intermediate for the production of 
herbicides. Only small amounts of 3,4-DCA are used for the synthesis of the bactericide trichlorocarbanilide and an 
azo dye. 
 
Manufacture of 3,4-DCA from 3,4-dichloronitrobenzene takes place in a closed environment. Therefore provided the 
integrity of the system is maintained there should be no human exposure during manufacture, Exposure could occur 
however during maintenance, cleaning or repair work or by taking samples and analysing them. The down stream 
users of EU produced 3,4-DCA also appear to use closed systems for manufacture of the products derived from 3,4-
DCA. 
 
The exposure of the general public is likely to be very low, since 3,4-DCA exposure will only occur via degradation 
of products that have 3,4-DCA as part of their structure. 
 
During production 3,4-DCA it released via waste water into the hydrosphere. Further releases into the hydrosphere 
are expected from processing of the isocyanate compound to the pesticides diuron, linuron, and propanil. 
 
A direct use of 3,4-DCA by consumers does not exist. There might be the possibility of a very low exposure of 3,4-
DCA due its metabolic formation from diuron containing products. The herbicide diuron and paint formulations with 
this substance do not contain 3,4-DCA. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 
Human Health:  The chemical possesses properties indicating a hazard for human health (skin and eye irritation, 
sensitization, methaemoglobinemia, developmental toxicity at maternally toxic doses). Based on data presented by 
the sponsor country, exposure to humans and the environment is anticipated to be low, and therefore this chemical is 
currently of low priority for further work. Countries may desire to investigate any exposure scenarios that were not 
presented by the sponsor country. 
 
Note: A risk assessment performed in the European Union in the context of the EU Existing Substances Regulation 
reveals concern for several toxicological endpoints. A finalized risk reduction strategy for workers concluded, that 
the legislation for workers protection currently in force in the EU is considered to give an adequate framework to 
limit the risk of the substance to the extent needed.   

 
Environment:   The chemical possesses properties indicating a hazard for the environment. Based on data 
presented by the sponsor country, exposure to humans and the environment is anticipated to be low, and therefore 
this chemical is currently of low priority for further work. Countries may desire to investigate any exposure scenarios 
that were not presented by the sponsor country. 
 
Note: This substance has been assessed in the European Union Risk Assessment program under Regulation 
EEC/793/93. A finalized risk reduction strategy for the environment concluded, that there is no longer a risk 
identified in the risk assessment from production and processing in the EU.  
An environmental pollution of 3,4-dichloroaniline from the use of diuron as antifouling agent and as algicide in the 
construction sector has to be expected. These releases could not been taken into account in the risk characterization, 
as neither sufficient exposure relevant information nor an appropriate exposure model are available. Diuron is more 
toxic than 3,4-DCA and probably occurs in higher concentrations, thus the 3,4-DCA exposure from these 
applications should be covered by a diuron assessment. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 97-85-8 

Chemical Name  Isobutyl isobutyrate 

Structural Formula 
 

CH3-CH(CH3)-CH2-O-C(=O)-CH(CH3)-CH3 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Analogue justification 
 
Data from isobutanol toxicity studies have been included in the human health section.  Data from isobutanol are useful 
when assessing the hazards associated with the systemic toxicity of isobutyl isobutyrate exposure due to the rapid and 
complete metabolism of isobutyl isobutyrate to isobutanol and isobutyric acid in vivo.  Isobutanol is then further 
metabolized to isobutyric acid.  Therefore, exposure to isobutyl isobutyrate via dermal, inhalation, and water or 
dietary administration is expected to result in the rapid appearance of isobutanol and isobutyric acid in the systemic 
circulation.  Since exposure to either isobutyl isobutyrate or isobutanol results in systemic exposure to isobutanol and 
isobutyric acid, systemic toxicity data from studies that administer isobutanol directly are useful in identifying hazards 
associated with isobutyl isobutyrate exposure.  Data from studies conducted with isobutyric acid were not included, 
since there were none available.  The toxicokinetics of the metabolic reaction is documented and explained below. 
 
The acute aquatic toxicity database of isobutyl isobutyrate was supported using data from a structural analog, 
compound, 2-ethylhexyl acetate (CAS# 103-09-3), alleviating the need for additional testing on isobutyl isobutyrate.  
Data from structurally similar compounds may be used to address the aquatic toxicity of isobutyl isobutyrate. 
 
Human Health 
 
Metabolism/toxicokinetic studies have been conducted with isobutyl isobutyrate using intravenous injections.  
Isobutyl isobutyrate levels peaked immediately after injection and rapidly decreased thereafter.  The calculated T1/2 
by one-compartment modeling was 11.1 seconds.  Isobutyl isobutyrate is metabolized extremely rapidly in vivo to 
isobutanol and isobutyric acid. Isobutanol is then further oxidized to isobutyric acid. 
 
The oral LD50 in rats is >6400 mg/kg bw.  Dermal LD50 in male rabbits was >10 ml/kg bw.  Inhalation LC66 values for 
vapor exposures were 5423 ppm (31.94 mg/L) in rats (6 hours of exposure).  Exposures to 658 ppm caused no deaths 
in 6 hours.  Isobutyl isobutyrate is a slight skin irritant. Data for eye irritation and skin sensitisation are not available. 
 
An 18-week oral gavage study in rats at dose levels of 0,10,100, and 1,000 mg/kg/bw/day with isobutyl isobutyrate 
reported an increase in relative spleen weights following a slight decrease in terminal body weights in the male 
animals treated with 1,000 mg/kg/bw/day. The lack of histopathological findings in the spleen and the lack of effect in 
the female animals resulted in the NOAEL being 1,000 mg/kg/bw/day. Studies with isobutanol generally corroborate 
this value although acute signs of toxicity were noted immediately after oral dosing with isobutanol.  The use of 
different vehicles (corn oil with isobutyl isobutyrate and distilled water with isobutanol) affects the rate of absorption 
of these related materials and explains the presence or absence of clinical signs immediately after oral exposures.  An 
in vitro mutagenicity study in bacteria indicates that isobutyl isobutyrate is not a genotoxicant.  In addition, isobutanol 
was negative in an in vivo mouse micronucleus study.  An inhalation two-generation reproductive toxicity study 
conducted with Isobutanol (up to 2500 ppm; 7.58 mg/L) did not cause any parental systemic, reproductive, or 
neonatal toxicity when administered for two generations via whole-body exposure. No adverse developmental effects 
were noted in rats or rabbits exposed up to 10mg/L Isobutanol during gestation. 
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Environment 
 
The available physicochemical data are adequate to describe the properties of isobutyl isobutyrate.  Isobutyl 
isobutyrate has a melting point of -80.7 oC, boiling point of 148.6 oC and vapor pressure of 5.8 hPa at 250C, a water 
solubility of 520 mg/L at 200C and a calculated log Kow of 2.68.  The photochemical removal of isobutyl isobutyrate 
as mediated by hydroxyl radicals occurs with a calculated half-life of 1.947 days.  Isobutyl isobutyrate is readily 
biodegradable under aerobic conditions, based on data for isopropyl- and isobutyl-acetate. Isobutyl isobutyrate 
volatilizes easily from moving rivers, but volatilizes only moderately from quiescent lakes and other surface water 
bodies (calculated volatilization half-lives of 1.67 hours from a river and 4.955days from a lake).  Isobutyl 
isobutyrate is not persistent in the environment and is not likely to bioaccumulate in food webs. Using a calculated 
log Kow of 2.68, the BCF is 23.1.  Based on Level III distribution modeling (assuming equal releases to water, air, 
and soil) it is estimated that the majority of isobutyl isobutyrate released to the environment will partition into water 
(34.4%) and soil (52.7%), with a smaller amount in air (12.6%).  The stability of isobutyl isobutyrate in water is pH 
dependent, at neutral pHs (7) the T1/2 = 9.2 years at 250C and at higher pHs (8) the T1/2 is shortened to 337 days. 
 
Except for a study with the aquatic invertebrate, Daphnia magna, aquatic toxicity data are not available for isobutyl 
isobutyrate. Data for the structurally similar 2-ethylhexyl acetate (CAS# 103-09-3) were used to supplement the data 
for isobutyl isobutyrate. For fish, two studies with rainbow trout (Oncorhynchus mykiss) and 2-ethylhexyl acetate are 
available. Acute 96-h LC50s of 8.27 and >4.2 mg/L were reported for 2-ethylhexyl acetate, respectively. Data are 
available with isobutyl isobutyrate and the invertebrate Daphnia magna with 48-h EC50 values of 55.8 to 59.3 mg/L 
reported. In addition, a daphnid study with 2-ethylhexyl acetate reported a 48-h EC50 of 22.9 mg/L. Data are 
available with 2-ethylhexyl acetate and the green alga Selenastrum capricornutum with a 72-h EC50 value of >21.9 
mg/L and a 72-h NOEC of 10.3 mg/L reported. ECOSAR values for isobutyl isobutyrate were calculated to be 9.455 
mg/L for fish, 27.556 mg/L for daphnids, and 0.771 mg/L for green algae. ECOSAR values for 2-ethylhexyl acetate 
were calculated to be 3.057 mg/L for fish, 3.571 mg/L for daphnids, and 0.260 mg/L for green algae. Data for 2-
ethylhexyl acetate can be used to estimate the acute toxicity of isobutyl isobutyrate to fish and algae.  
 
 
Exposure 
 
Isobutyl isobutyrate occurs naturally in fruits and essential oils.  Environmental concentrations of isobutyl 
isobutyrate may also occur from waste streams during manufacture or through solvent use in lacquers and thinners. 
Workplace exposure may occur via inhalation or dermal contact.  Exposure during manufacture is limited by the 
enclosed nature of the process and by bulk handling and good manufacturing practices.  Industrial and occasional 
consumer exposure can occur both dermally and via inhalation during application of lacquer and thinner 
formulations containing isobutyl isobutyrate.  General population exposure can occur through inhalation of ambient 
air that may contain low concentrations resulting from industrial or commercial releases.  General population 
exposure also occur through ingestion of foods containing isobutyl isobutyrate either naturally or as a synthetic 
flavorant (21 CFR § 121.1164). 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 

Human Health: The chemical is currently of low priority for further work due to its low hazard profile.   

Environment: The chemical possesses properties indicating a hazard for the environment (fish and algae). However, 
the chemical is of low priority for further work due to ready biodegradability and limited potential for bioaccumulation. 
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS No. 97-99-4 

Chemical Name  2-Furanmethanol, tetrahydro-  

Structural Formula 

 

O CH2OH

 
 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Human Health 
 
There is no available information on toxicokinetics, metabolism or distribution. 
 
In an acute oral toxicity study [OECD TG 423] of 2-furanmethanol, tetrahydro- in rats, no changes in survival rate, 
body weight gain or necropsy findings were observed at 2000 mg/kg bw. At this dose, decreased locomotor activity 
and hypotonia were observed.  
 
This chemical was a moderate eye irritant in rabbits but did not irritate the rabbit skin. Review sources suggest that it 
might be a moderate skin and eye irritant in humans. 
 
There is no available information on sensitization. 
 
In a repeated oral dose toxicity study [Japanese TG equivalent to OECD TG 407], Crj:CD(SD)IGS rats were 
administered by gavage at 0 (vehicle: distilled water), 10, 40, 150 or 600 mg/kg bw/day for 28 days. The initial 
numbers of rats were 10/sex at 0 and 600 mg/kg bw/day, and 5/sex at other doses. Five rats/sex from each group were 
killed on day 29, and the remaining 5 rats/sex at 0 and 600 mg/kg bw/day were kept without further treatment for 
another 14 days (recovery period). Increased locomotor activity followed by decreased locomotor activity and 
adoption of a prone position in males and females, and lowered grip strength of the hindlimb in males were found at 
600 mg/kg bw/day. Increased locomotor activity was observed in females at 150 mg/kg bw/day. At 600 mg/kg 
bw/day, animals showed decreased body weight gain in males, reduced food consumption in males and females, and 
decreased urinary pH in males. . At this dose, hematological examinations revealed decreases in the mean corpuscular 
hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), leukocyte count and platelet count, and 
prolonged prothrombin time in males and females and decreases in the reticulocyte count in males and hemoglobin 
concentration in females. Blood biochemical examinations revealed decreases in the levels of alkaline phosphates 
(ALP), total protein, albumin, total bilirubin and calcium in males and females, and lactate dehydrogenase (LDH), 
triglyceride, blood urea nitrogen (BUN) and sodium in males at 600 mg/kg bw/day. At 150 mg/kg bw/day, a decrease 
in total protein was observed in males. Decreases in the relative weights of the thymus in males and females and 
pituitary in females, and an increase in the relative weights of the kidney in females were found at 600 mg/kg bw/day. 
At 150 mg/kg bw/day, a decrease in the relative weight of the pituitary was noted in females. Histopathological 
examinations revealed atrophy of the thymus in males and females, and atrophy of the red pulp with decreased 
extramedullary hematopoiesis and inflammation of the capsule of the spleen in males at 600 mg/kg bw/day. Necrosis 
of seminiferous tubular epithelium of the testes was observed at 150 and 600 mg/kg bw/day. Examination of the 
spermatogenic cycle showed a decrease in the ratio of the spermatid to Sertoli cell counts at 600 mg/kg bw/day. 
Histopathological examinations of the testes revealed a tendency for increase in the severity of changes at the end of 
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the 14-day recovery period. Based on these findings, the NOAELs for repeated dose toxicity were 40 mg/kg bw/day 
in males and females.  
 
In a reverse gene mutation assay [OECD TG 471], this chemical was not mutagenic in Salmonella typhimurium 
TA100, TA1535, TA1537, TA98 or Escherichia coli WP2 uvrA/ pKM101 with or without an exogenous metabolic 
activation. In a chromosomal aberration test [OECD TG 473], this chemical did not cause structural chromosomal 
aberration or polyploidy with or without an exogenous metabolic activation in cultured Chinese hamster lung 
(CHL/IU) cells. 
 
There is no available information on carcinogenicity. 
 
In a preliminary reproductive toxicity study [OECD TG 421], Crj:CD(SD)IGS rats (12 animals/sex/dose) were 
administered by gavage at 0 (vehicle: distilled water), 15, 50, 150 or 500 mg/kg bw/day. Males were dosed for a total 
of 47 days beginning 14 days before mating. Females were dosed for a total of 42-52 days beginning 14 days before 
mating to day 4 of lactation throughout the mating and gestation period. Males showed decreased body weight gain at 
500 mg/kg bw/day. At 150 mg/kg bw/day and higher, an increased locomotor activity in males and females, and 
decreased body weight gain in females were observed. At 500 mg/kg bw/day, decreased relative weights of the 
thymus, testes and epididymides, atrophy of the seminiferous tubule with hyperplasia of the interstitial cell in the 
testes, and decreased intraluminal sperms with cell debris in the epididymides were noted in males. Prolonged estrous 
cycles were observed at 500 mg/kg bw/day. At this dose, no females delivered their offspring and examination of the 
uterus of dams revealed early embryonic resorptions. Prolonged gestation length, decreased gestation index, and 
lowered delivery index, live birth index, numbers of pups born and live pups on postnatal days (PNDs) 0 and 4, and 
viability on PND 4 were observed at 150 mg/kg bw/day. No increase in the incidence of morphological abnormalities 
was found in pups of rats given this chemical. Based on these findings, the NOAEL for reproductive/developmental 
toxicity was 50 mg/kg bw/day. 
 
Decreased testes weight, low sperm activity and/or testicular atrophy were caused in Beagle dogs fed a diet containing 
1000 ppm 2-furanmethanol, tetrahydro- and higher for 90 days. 
 
Rats (eight animals/group) were orally given this chemical at 0, 10, 50, 100, 500 or 1000 mg/kg bw/day on days 6 to 
15 of pregnancy. Decreases in maternal body weight gain and food consumption were observed at 500 and 1000 
mg/kg bw/day. A 100% incidence of early resorptions at 500 and 1000 mg/kg bw/day and decreased fetal weight at 
100 mg/kg bw/day were found. The NOAELs for maternal and developmental toxicity were considered to be 100 and 
50 mg/kg bw/day, respectively. 
 
Environment 
 
2-Furanmethanol, tetrahydro- is a colorless and flammable liquid with a water solubility of more than 250 g/L at 
20 °C, a melting point of less than – 120 °C, a boiling point of 177.7 °C at 1013 hPa, a vapor pressure of 1.86 hPa at 
25 °C and a relative density of 1.0544 at 20/20 °C. Based on the measured log Kow value of -0.11 bio- or 
geoaccumulation of this chemical is unlikely. Environmental distribution using Mackey level III suggests that when 
this chemical is released into the environment, it distributes mainly into water and soil. A calculated Henry’s Law 
constant of 4.09-9 atm-m3/mole indicates that only a limited extent of volatilisation from water may occur. 2-
Furanmethanol, tetrahydro- is readily biodegradable (10-day window fulfilled) but abiotic degradation is not 
expected in water. In the atmosphere this chemical is indirectly photodegraded by reaction with OH radicals with a 
half-life of 0.5 days. 
 
Ecotoxicity data for this substance was available in aquatic species from three trophic levels. In the algal growth 
inhibition test (OECD TG 201, Pseudokirchneriella subcapitata, open system), both the (0-72 h) ErC50 and the (0-72 
h) EbC50 were > 98.9 mg/L.  For daphnids, a 48 h EC50 of > 91.7 mg/L was reported (OECD TG 202, Daphnia 
magna, semi-static).  For fish (OECD TG 203, Oryzias latipes, semi-static) a 96 h LC50 > 101 mg/L is available.  
 
Regarding chronic toxicity to algae, the (0-72 h) NOEC by growth rate and biomass methods was 98.9 mg/L (OECD 
TG 201, Pseudokirchneriella subcapitata, open system).  For daphnids, a 21 d EC50 of > 95.1 mg/L for reproduction 
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and a 21 d NOEC of 95.1 mg/L for reproduction are available (OECD TG 211, Daphnia magna, semi-static). 
 
Exposure 
 
2-Furanmethanol, tetrahydro- is manufactured by a single manufacture in Japan with an annual production volume of 
approximately 30 tonnes. Worldwide production capacity outside Japan is not known. The major uses of this 
chemical are: solvents for various products and uses (fats, waxes, resins, dyes, vegetable oils, cleaners, paints, inks 
and others: ca 50 to 70% in total) and intermediate in industrial applications (ca. 30 to 50%). Human exposure to this 
chemical is expected in both occupational settings and consumer sites since some of the applications include open 
and direct uses (solvents for paints and nail cleaning agents). Such exposure can occur through inhalation and dermal 
routes. Exposure into the environment may also occur primary through evaporation during the production and down 
stream user sites. 
 
The routes of occupational exposure are inhalation of vapor and dermal contact to liquid. As a volatile liquid and 
used as a solvent for various products, workers at production and user sites of this chemical may be exposed. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 

Human Health:  The chemical is a candidate for further work. The chemical possesses a hazard for human health 
(repeated dose toxicity, irritation, reproductive/developmental toxicity). Exposure to general public is expected 
through dermal contact and inhalation. This chemical is produced in a closed system in Japan, but used to formulate 
various products, occupational exposure through inhalation and dermal route is possible in both production and user 
sites. Therefore, an exposure assessment and, if necessary, a risk assessment for workers and consumers are 
recommended. 

Environment:  The chemical is currently of low priority for further work because of its low hazard potential. 
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CH3(CH2)5CH(CH2)4CH3

S03
 - Na+

SIDS INITIAL ASSESSMENT PROFILE 
 

CAS Nos. 1322-98-1      Decylbenzene sulfonic acid, sodium salt 
25155-30-0    Dodecylbenzene sulfonic acid, sodium salt 
26248-24-8    Tridecylbenzene sulfonic acid, sodium salt 
27636-75-5    Undecylbenzene sulfonic acid, sodium salt 
68081-81-2    C10-16 Monoalkylbenzene sulfonic acid, sodium salt 
68411-30-3    C10-13 Alkylbenzene sulfonic acid, sodium salt 
69669-44-9    C10-14 Alkyl deriv benzene sulfonic acid, sodium salt 
85117-50-6    C10-14 Monoalkylbenzene sulfonic acid, sodium salt 
90194-45-9    C10-13 Alkyl deriv benzene sulfonic acid, sodium salt 
127184-52-5  4-C10-13-sec Alkyl deriv. benzene sulfonic acid, 
sodium salt 

Category Name  Linear Alkylbenzene Sulfonate (LAS) 

Structural Formula 

This structure of a C12-LAS is representative of the category. 

 
SUMMARY CONCLUSIONS OF THE SIAR 

 
Category Identification/ Justification 
 
The LAS molecule contains an aromatic ring sulfonated at the para position and attached to a linear alkyl chain at any 
position except the terminal carbons.  The alkyl carbon chain typically has 10 to 14 carbon atoms and the linearity of 
the alkyl chains ranges from 87 to 98%.  While commercial LAS consists of more than 20 individual components, the 
ratio of the various homologs and isomers, representing different alkyl chain lengths and aromatic ring positions along 
the linear alkyl chain, is relatively constant in currently produced products, with the weighted average carbon number 
of the alkyl chain based on production volume per region between 11.7-11.8.  LAS are supported as a category 
because of the close consistency of the mixtures, their commercial uses, fate, and health and environmental effects.  
LAS is the primary cleaning agent used in many laundry detergents and cleaners at concentrations up to 25 percent in 
consumer products, and up to 30 percent in commercial products, with the exception of one reported product at 45% 
percent in concentrated solid form that is mechanically dispensed into diluted solution for dishwashing.   
 
Human Health 
 
Substantial data exist for mammalian toxicity.  The available data indicate that LAS exhibits slight acute toxicity.  
Oral LD50 values for rats range from 1,080 to 1,980 mg/kg bw. Oral LD50 values for mice are 2,160 and 2,250 mg/kg 
bw for males and females, respectively.  The rat dermal LD50 value was greater than 2,000 mg/kg bw. The oral and 
dermal acute toxicity data for LAS generally indicate low hazard potential when all studies are considered together.  
Acute inhalation toxicity data indicate that LAS is moderately toxic, with mortality occurring at respirable particle 
concentrations of 310 mg/m3 (MMAD = 2.5 microns).    
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In a series of studies on rabbits, LAS was not irritating to the skin or eyes at low concentrations (0.5-2.5%), 
moderately irritating at 5%, and more severely irritating at higher (about 50%) concentrations.  In studies that 
included rinsing, eye irritation effects diminished with rinsing after 30 seconds of exposure and were slight with 
rinsing after 4 seconds of exposure.  In a low volume eye test (LVET) using a 35% LAS solution, rabbits experienced 
moderate irritation that was completely reversible by day 35.  (Note that the maximum concentration of LAS is 25 
percent in consumer products and normally less than 30 percent in commercial products.)  Accidental eye exposure in 
231 manufacturing employee incidents and 284 consumer incidents established that eye irritation effects of exposure 
during manufacturing and use of products containing LAS and other surfactants are moderate, transient and 
reversible. 
 
In 15 repeated dose studies with rats, mice, and monkeys exposed to LAS via oral and dermal routes, LOAELs ranged 
from 115 to 750 mg/kg bw/day.  The corresponding NOAELs ranged from 40 to 250 mg/kg bw/day. Effects 
commonly observed included suppressed body weight gain, diarrhea, increases in relative liver weight, differences in 
enzymatic and serum-biochemical parameters, and mild degeneration and desquamation of the tubular epithelium in 
the kidneys. 
 
In four well designed in vitro bacterial (Salmonella) mutagenicity studies, LAS shows no evidence of mutagenicity 
either with or without S9 metabolic activation.  LAS showed no evidence of causing increased cell transformation in 
an in vitro cell transformation assay.  In in vivo studies, no significant differences in chromosome aberrations were 
seen when mice were given either oral doses up to 800 mg/kg bw/day or dietary doses up to 1170 mg/kg bw/day.  In a 
mouse micronucleus study, LAS did not induce a clastogenic effect.  Rats given dietary doses up to 450 mg/kg 
bw/day also showed no significant differences in chromosome aberrations.  Collectively, these data support that LAS 
is not genotoxic. 
 
The highest dose tested in four carcinogenicity studies with rats was 300 mg/kg bw/day.  In the most documented 
study, rats were administered up to 250 mg LAS/kg body weight/day in the diet for two years.  Results of this study 
indicate no gross or histopathological evidence of a carcinogenic effect.  No evidence of tumorigenesis was observed 
in any of the carcinogenicity studies.  While the quality and focus of the studies precludes a definitive assessment, the 
results of the genetic toxicology and rodent bioassay studies collectively provide strong weight-of-evidence support 
that LAS is not genotoxic and is not a rodent carcinogen. 
   
Similarly, no evidence of reproductive or fertility effects was observed in any of the three available reproductive 
toxicity studies in which rats were given dietary doses over three to four generations.  NOAELs from these 
reproductive studies ranged from 70 to 350 mg/kg bw/day, which were the highest doses tested.  In 17 developmental 
toxicity studies, effects such as embryo death or deformities, and litter loss were most often observed only at 
maternally toxic doses and were associated with the irritation effects of LAS on skin or the gastrointestinal tract.  No 
decreases in litter size, no changes in litter parameters, no malformations or significant differences in skeletal defects 
were observed at oral doses up to 780 mg/kg bw/day in rats and at dermal doses of 500 mg/kg bw/day in mice and 90 
mg/kg bw/day in rabbits.   
 
All of the studies included in the dossier are considered reliable, but all with limitations.  The results are consistent 
with each other and these data are used in a weight-of-evidence approach.  Based on these considerations, the highest 
NOAEL value below the lowest LOAEL from all of the mammalian toxicity studies is the most appropriate.  
Therefore, the NOAEL is 85 mg/kg bw/day.  This value comes from a rat drinking water, 9-month repeated dose 
toxicity study.  The lowest LOAEL (115 mg/kg/day) was associated with increased weight of the cecum and slight 
degeneration of the renal tubules. 
 
Environment 
 
Pure LAS is a solid at ambient temperatures with a melting point of 198.5°C.  The boiling point for LAS could not 
be determined experimentally due to decomposition beginning at 444°C.  LAS has a low vapor pressure (calculated 
as 3-5 x 10-13 Pa).  LAS is water soluble, with a critical micelle concentration (CMC) value of 0.1 g/L and forms a 
clear solution in water at concentrations up to 250 g/L.   Although it is impossible to accurately measure an octanol-
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water partition coefficient for surface-active agents like LAS, an octanol-water partition coefficient of log 3.32 has 
been calculated for C11.6 LAS.  Kd values for LAS in activated sludge and sediment increased with increasing alkyl 
chain length of LAS homologues with Kd values for C12 LAS of 3210 L/kg in activated sludge and 330 L/kg in river 
sediment.  In activated sludge, sorption and desorption equilibria for LAS were achieved very rapidly, and 
comparison of the extent of sorption and biodegradation shows that the absorbed fraction as well as the soluble 
fraction of LAS is available for biodegradation.  Based on Fugacity III modeling results using the most relevant input 
parameters, more than 99 percent of the residual (non-biodegraded) fraction of LAS distributes to the soil.  LAS does 
not undergo significant degradation by abiotic mechanisms under environmentally relevant conditions as 
photolyzable and hydrolyzable groups are absent from the chemical structure.   
 
An extensive database of studies demonstrates rapid and complete (ultimate) biodegradation of LAS in many of the 
available aerobic biodegradation tests, including soil and the aqueous environment.  In several tests, LAS has been 
shown to be readily biodegradable, and has passed the 10-day biodegradation window in mineralization tests for 
most ready tests.  LAS is removed in biological wastewater treatment at percentages ranging from 77-82% for 
trickling filters up to 99%+ for activated sludge.  The biodegradation kinetics of the longer alkyl chain lengths are 
generally faster, and their sorption coefficients larger.  The primary degradation intermediates are sulfophenyl 
carboxylates (SPCs), which further degrade to CO2, SO4

2-, and water.  LAS does not generally degrade under 
anaerobic conditions.  The measured bioconcentration factors of pure homologues and isomers decrease with 
decreasing average alkyl chain lengths (from almost 1000 for 2-phenyl-C13 LAS to 2 for 6-phenyl-C10 LAS), all with 
rapid clearance.  The calculated BCF for currently produced C11.6 LAS is 87 and was 22 for filtered Mississippi 
River water (average alkyl chain length of surface water fingerprint = C10.8).  
 
Ecotoxicity data are extensively available for LAS, with several comprehensive reviews having been completed.  The 
lowest reliable acute LC50/EC50/ErC50 values based on a review of the aquatic toxicity data on commercially 
representative LAS (C11.6-C11.8) were 1.67, 1.62 and 29.0 mg/L for fish, Daphnia magna, and algae, respectively.  
Acute toxicity is greater for individual LAS homologues with longer alkyl chain lengths.  LAS biodegradation 
intermediates are significantly less toxic than the parent LAS with L/EC50 values >1000 mg/L for fish and D. magna.   
Chronic freshwater toxicity studies following guideline exposures (28-30 days for fish, 21 days for invertebrates and 
3-4 days for algae provided the following NOEC values: fish NOEC = 1 mg/L (two studies, two species); Daphnia, 
NOEC = 1.18-3.25 mg/L (six values, two studies, one with 5 diets); algae, NOEC = 0.4-18 mg/L (four studies, two 
species).  In addition all of the available, reliable chronic single species aquatic toxicity data on LAS have been 
evaluated, including three freshwater species in which multiple studies were reported and nine freshwater species for 
which single studies were reported.  Single NOEC values and geometric mean NOEC values (calculated for species 
with multiple results) were normalized to C11.6 LAS.  These NOEC values range from 0.25 to 6.1 mg/L for freshwater 
species, including fish, invertebrates, algae and higher plants.  Geometric mean NOEC values for marine species 
ranged from 0.025 to 5.0 mg/L.  Based on the model ecosystem studies, a NOEC of 0.27 mg/L (0.37 if normalized to 
C11.6 LAS) was determined for the freshwater ecosystem. This value is based on model stream ecosystem studies of 
over 250 species, and is consistent with the single species chronic freshwater data.  
 
NOEC values for sediment exposures were greater than or equal to 81 mg/kg dry matter based on studies in four 
species, including GLP studies in L. variegates (survival, reproduction and growth over 28 days) and C. elegans (egg 
production, 3 days).  Field studies indicate no adverse effects of LAS in sludge-amended soil from LAS levels of 15 
mg/kg dry matter in the soil (9 microbial functions/processes and abundance/diversity of microarthropods and 
earthworms, short-term and 4 years) or 31,300 mg/kg dry matter in sludge (function of microbial community, short-
term and 1 year). 
 
In laboratory studies in which young trees are exposed to artificial sea spray, LAS concentrations of 10 mg/L lead to 
increased foliar penetration of NaCl, a hypothesized mechanism of defoliation. 
 
A health and environmental risk assessment is available (heraproject.com). 
 
Exposure 
 
Current LAS production is approximately 390,000 metric tons in the North America, 400,000 metric tonnes in 
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Europe, and 85,000 metric tonnes in Japan.  Global production was 2.6 million metric tonnes in 1995.  In the 
production phase, manufacturing processes have been designed to maximize production yield and minimize potential 
releases.  Worker exposure is possible during the detergent formulation stage by inhalation of powders or dermal 
contact of powders and liquids.  Good manufacturing design practices (e.g., enclosed production in agglomeration 
processes, exhaust ventilation, dust collection) and personal protective equipment (e.g., protective clothing, eyewear, 
and gloves) in place at facilities that manufacture liquid and dry (granular/powder) materials are anticipated to 
mitigate worker exposure to LAS.  Any LAS that is not incorporated into a product is captured by dust-handling 
equipment for recycling back into the production process.  A limited amount of LAS in aqueous solution may be 
released as a dilute solution from washing and rinsing operations in the manufacturing process and is discharged to 
wastewater treatment.  Incidental quantities of the dry (granular/powder) product (e.g., from floor sweepings) may be 
disposed in landfills. 
 
Labeling of consumer products containing LAS and other surfactants include warnings of the potential for eye 
irritation and first aid instructions to rinse with water. 
 
Data suggest that inhalation of LAS products during use will be low.   Spray products containing LAS are designed 
to produce the large particle sizes needed for efficient delivery of the spray to the surface being cleaned.  In 
laboratory simulations with six spray nozzles representing those used in spray cleaning products, less than 0.1% of 
the total volume sprayed consists of respirable particles (particles under 10 microns in diameter) and air 
concentrations in the breathing zone are in the 0.13-0.72 mg/m3 range.  Inhalation of detergent dusts during washing 
processes, modeled by HERA (2004), was 10-fold lower than inhalation of aerosols from cleaning product sprays.  
This estimate is based on a published study reporting an average of 0.27 µg dust per cup of product used for machine 
laundering.  This is a conservative (protective) estimate as exposure from modern compact/granular detergent 
formulations produced in agglomeration processes, which produce larger particle sizes, would be expected to be 
much less.  Based on these data, it is expected that exposures to respirable particles from inhalation are low. 
 
Results of extensive environmental monitoring evaluations in the United States indicate that measured surface water 
concentrations were generally below 50 µg/L for river water samples collected under low dilution (worst case) 
conditions below treatment plant mixing zones.  Values in the 2800 km reach of the Mississippi River from 
Minneapolis to New Orleans range from non-detect (<0.1 µg/L) to 28 µg/L (362 samples).  LAS river water 
concentrations similar to those in the US were observed in monitoring studies conducted in Europe and Japan.   
 
Measured LAS concentrations in river sediments were generally less than 1-2 mg/kg dry weight.  Mississippi River 
sediments were <1 mg/kg dry matter with one exception.  LAS levels in sediments of the receiving waters of the 
Tiber River (Italy) were 1.8 mg/kg dry matter.  Higher LAS concentrations have been observed  near untreated or 
poorly treated wastewater discharges, e.g. LAS in sediments of a small river (Rapid Creek, USA) below a trickling 
filter treatment plant averaged 190 mg/kg just below the outfall, 11.2 mg/kg less than 5 miles downstream and 5.3 
mg/kg greater than 5 miles downstream 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 

Human Health: The chemicals in the LAS category are currently of low priority for further work because of their low 
hazard potential except for skin and eye irritation and acute inhalation.  Based on data presented by the Sponsor 
Country, exposure to respirable particles is anticipated to be low.  Other countries may desire to investigate any 
exposure scenarios that were not presented by the Sponsor Country.     

Environment:  The chemicals in the LAS category possess properties indicating a hazard for the environment (fish, 
invertebrates and algae).  However, they are of low priority for further work due to ready and/or rapid biodegradation 
and limited potential for bioaccumulation.   
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SIDS INITIAL ASSESSMENT PROFILE 
 

CAS Nos. 108-59-8, 105-53-3 

Chemical Names  Category of malonic acid diesters: Dimethylmalonate (DMM) and 
Diethylmalonate (DEM) 

Structural Formulas 

 

 
 

SUMMARY CONCLUSIONS OF THE SIAR 
 

Category Justification 
 
The production and use pattern of Diethylmalonate (DEM) and Dimethylmalonate (DMM) are comparable. The two 
chemicals have very similar physico-chemical properties and both esters are hydrolyzed via a two step reaction to 
malonic acid and the corresponding alcohol, methanol or ethanol. It is likely that unspecific esterases in the body 
catalyze the hydrolysis. The alcohols and malonic acid are physiological substances that are metabolized via 
physiological pathways. Ethanol (CAS No. 64-17-5) and methanol (CAS No. 67-56-1) were assessed at SIAM 19. 
For ethanol it was concluded that the chemical is currently of low priority for further work, because the hazardous 
properties of ethanol are manifest only at doses associated with consumption of alcoholic beverages. As it is 
impossible to reach these exposure levels as a consequence of the manufacture and use of malonates, it can be 
expected that malonic acid will be the metabolite that determines the toxicity of DEM. For methanol, SIAM 19 
decided that this chemical is a candidate for further work. Methanol exhibits potential hazardous properties for 
human health (neurological effects, CNS depression, ocular effects, reproductive and developmental effects, and 
other organ toxicity). The effects of methanol on the CNS and retina in humans only occur at doses at which formate 
accumulates due to a rate-limiting conversion to carbon dioxide. In primates, formate accumulation was observed at 
methanol doses greater than 500 mg/kg bw (which would require a DMM dose of more than 1000 mg/kg bw). As 
there were no indications of a methanol associated toxicity from a well performed repeated dose toxicity study with 
DMM in rodents (which are, however, known to be less sensitive to methanol toxicity than humans), and because 
methanol toxicity would not be expected up to doses as high as 1000 mg DMM/kg bw/day, it was concluded that 
methanol does not make a relevant contribution to the toxicity profile of DMM. A possible mode of action for 
systemic toxicity of DMM and DEM can only be deduced from the repeated dose study with DMM, indicating a 
reversible liver hypertrophy at the cellular level at high doses of 1000 mg/kg bw/day. This effect can be an indication 
of an induction of metabolism in the liver rather than a clear systemic toxicity. 
 
 
Human Health 
 
From the physical chemical properties of both substances it can be assumed that they are readily absorbed through 
mucous membranes and distributed into the water compartments. Absorption through skin in in vitro experiments in 
different species varied widely depending on the experimental conditions. In vivo skin absorption of undiluted 
[2-14C]-DEM was highest in nude mice with 15 % absorption and lowest in pigs (2.5 %). In human skin grafted on 
nude mice and in hairless dogs absorption was 4 %. These experiments indicate relatively low skin absorption under 
non-occluded conditions. Both DMM and DEM are likely to be metabolized by esterases under cleavage of one or 
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two ester bonds yielding the corresponding alcohols and malonic acid monoesters or malonic acid. 
 
No acute inhalation study is available for DMM. In the dermal toxicity study in rats following OECD guideline TG 
402 and GLP (limit test) the LD50 was > 2000 mg/kg bw. An acute oral toxicity study in rats revealed an LD50 
> 2000 mg/kg bw. In both studies no test substance related effects were observed. 
 
For DEM only limited literature data are available. No toxicity was observed after 8 h inhalation of concentrated 
vapors in rats. The dermal LD50 in rabbits was reported to be > 16 960 mg/kg bw, the oral LD50 in rats 15 794 mg/kg 
bw.  Taken together the studies for both substances suggest that they are of low acute toxicity via the oral and dermal 
route and likely to be also of low toxicity after inhalation exposure. 
 
DMM was not irritating to rabbit skin in a guideline study according to OECD TG 404 and GLP. For DEM no 
guideline study is available on skin irritation, but a slightly irritating effect was reported in the literature after 24 hours 
of occlusive exposure. Both substances showed slight to moderate eye irritating effects in rabbits that were completely 
reversible within the observation period. The studies were conducted according or similar to OECD TG 405 and 
under GLP. 
 
DMM did not reveal any skin sensitizing effect in a Bühler test according to OECD TG 406 and GLP. Reports of 
maximization tests in human volunteers with both, DMM and DEM did not indicate any skin sensitizing properties. 
One repeated dose study in rats by the oral route (gavage) according to OECD TG 422 and GLP is available for 
DMM. The only effect observed was a reversible hepatocellular hypertrophy in animals of the high dose group 
(1000 mg/kg bw/day). The NOAEL was 300 mg/kg bw per day. Only a limited dietary 90 day study in rats is 
available with DEM, which indicated no treatment related effect at dose levels of 36 and 41 mg/kg bw per day for 
male and female animals, respectively (only one dose level was tested). Although the information available for DEM 
is limited, it is considered sufficient because DEM is not likely to be more toxic than DMM. Overall, the toxicity of 
DMM and DEM after repeated dosing is considered to be low. 
 
Both DMM and DEM were not mutagenic in the standard Ames assay in bacteria with and without metabolic 
activation. DMM did not show any clastogenic activity in the in vitro cytogenetic assay with peripheral human 
lymphocytes in the presence and absence of a metabolic activation system. All tests were conducted according to 
OECD or EC guidelines and GLP. For both substances, there is no structural alert for genotoxicity. In conclusion, 
from the available information there is no indication of a mutagenic potential of the substances, both for gene 
mutations and chromosomal aberrations. 
 
Based on the findings in a combined oral (gavage) repeated dose reproduction/developmental toxicity study in rats 
according to OECD TG 422 and GLP with DMM a NOAEL for parental toxicity of 300 mg/kg bw/day for males and 
females and a NOAEL for reproductive and developmental toxicity of 1000 mg/kg bw/day, the highest dose tested, 
can be derived. No reproductive/developmental toxicity study was available for DEM. Because it is impossible to 
reach blood levels of ethanol which are associated with reproductive/developmental toxicity as a consequence of the 
manufacture and normal use of DEM, it can be expected that malonic acid will be the metabolite that determines the 
toxicity of DEM. Taking also into account that DEM is not likely to be more toxic than DMM, which has shown no 
potential for reproductive and developmental toxicity, it is overall concluded that there is no indication for a relevant 
reproductive and/or developmental toxicity of DMM and DEM. 
 
 
Environment 
 
Both, dimethyl- and diethylmalonate are colorless organic liquids with an ester like odor. DMM has a melting point 
of –62 °C, a boiling point of 181.4 °C, a water solubility of about 142 g/l at 20 °C, a vapor pressure of 0.48 - 0.5 hPa 
at 20 °C and a measured log Kow of -0.05. DEM has a melting point of –48.7 to –51.1 °C, a boiling point of 
199.3 °C, a water solubility of 20 g/l at 20 °C, a vapor pressure of 0.36 hPa at 25 °C and a measured log Kow of 
0.96. Both substances are readily biodegradable (100 % (DMM) and 98 % (DEM) in a DOC-die away test) and 
undergo a two-step hydrolytic degradation in a first step to the monoester and in a second step to malonic acid and 
the corresponding alcohol, methanol or ethanol respectively. The half lives were shortest at pH 9, < 2.4 h (50 °C) for 
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Exposure 
 
For the year 2003 the global market for persulfate salts was estimated to be ca. 76,000 tonnes. The substances are 
used in polymerization reactions and printed circuit manufacturing. Persulfates also are used as oxidants in hair-
bleaching products.   
 
Occupational exposure occurs during manufacturing and during use as hair dyes. The dermal and inhalation routes 
will be the most important routes of exposure. 
 
During end-use, consumers may be exposed to these substances (e.g., hair dyes may come into contact with the scalp 
and the hands). 
 
There is potential for environmental exposure during production and processing; however, solid and liquid wastes 
will be treated to decompose the material or discharged properly as hazardous waste. 

 
 

RECOMMENDATION AND RATIONALE FOR THE RECOMMENDATION AND NATURE 
OF FURTHER WORK RECOMMENDED 

 

Human Health:  The chemicals in this category possess properties indicating a hazard for human health (eye and 
skin irritation and skin and respiratory sensitisation).  Based on data presented by the Sponsor country, adequate risk 
management measures (MSDS’s and labelling) are being applied and therefore the chemicals in this category are 
currently of low priority for further work. Other countries may wish to consider their own risk management measures.   

Environment:  Some chemicals in this category possess properties indicating a hazard for the environment (acute 
toxicity for fish and algae). However, they are of low priority for further work due to rapid degradation and the absence 
of bioaccumulation. 

 

 


