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SECTION 1 Identification of the substance / mixture and of the company / undertaking

Product Identifier

Product name XFOAM HPU-M50F FOAM FIRE HAND

Chemical Name Not Applicable

Synonyms Not Available

Proper shipping name AEROSOLS

Chemical formula Not Applicable

Other means of

identification
Not Available

Relevant identified uses of the substance or mixture and uses advised against

Relevant identified

uses

Modified hardly flammable one-component polyurethane foam - hand held.

Use according to manufacturer's directions.

Application is by spray atomisation from a hand held aerosol pack

Details of the manufacturer or supplier of the safety data sheet

Registered company

name
Hobson Engineering Co Pty Ltd

Address 10 Clay Place Eastern Creek NSW 2176 Australia

Telephone +61 2 8818 0222

Fax +61 2 9620 1850

Website

Email info@hobson.com.au

Emergency telephone number

Association /

Organisation
CHEMWATCH EMERGENCY RESPONSE (24/7)

Emergency telephone

numbers
+61 1800 951 288

Other emergency

telephone numbers
+61 3 9573 3188

Once connected and if the message is not in your preferred language then please dial 01

SECTION 2 Hazards identification

Classification of the substance or mixture

www.hobson.com.au
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SECTION 8 Exposure controls / personal protection

Control parameters

Occupational Exposure Limits (OEL)

INGREDIENT DATA

Source Ingredient Material name TWA STEL Peak Notes

Australia Exposure

Standards

polymeric

diphenylmethane

diisocyanate

Isocyanates, all

(as-NCO)
0.02 mg/m3 0.07 mg/m3

Not

Available

Not

Available

Australia Exposure

Standards
dimethyl ether Dimethyl ether

400 ppm /

760 mg/m3

950 mg/m3

/ 500 ppm

Not

Available

Not

Available

Emergency Limits

Ingredient TEEL-1 TEEL-2 TEEL-3

polymeric

diphenylmethane

diisocyanate

0.15 mg/m3 3.6 mg/m3 22 mg/m3

dimethyl ether 3,000 ppm 3800* ppm 7200* ppm

iso-butane 5500* ppm 17000** ppm 53000*** ppm

propane Not Available Not Available Not Available

Ingredient Original IDLH Revised IDLH

polymeric

diphenylmethane

diisocyanate

Not Available Not Available

tris(2-

chloroisopropyl)phosphate
Not Available Not Available

dimethyl ether Not Available Not Available

iso-butane Not Available Not Available

halogenated polyether

polyols
Not Available Not Available

propane 2,100 ppm Not Available

Occupational Exposure Banding

Ingredient Occupational Exposure Band Rating Occupational Exposure Band Limit

tris(2-

chloroisopropyl)phosphate
E

halogenated polyether

polyols
E

Notes: Occupational exposure banding is a process of assigning chemicals into specific categories or bands

based on a chemical's potency and the adverse health outcomes associated with exposure. The output

of this process is an occupational exposure band (OEB), which corresponds to a range of exposure

concentrations that are expected to protect worker health.

MATERIAL DATA

Exposure controls

Appropriate

engineering controls

Engineering controls are used to remove a hazard or place a barrier between the worker and the hazard.

Well-designed engineering controls can be highly effective in protecting workers and will typically be
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Strong evidence exists that exposure to the material may produce very serious irreversible damage (other

than carcinogenesis, mutagenesis and teratogenesis) following a single exposure by inhalation.

Evidence shows, or practical experience predicts, that the material produces irritation of the respiratory

system, in a substantial number of individuals, following inhalation. In contrast to most organs, the lung is

able to respond to a chemical insult by first removing or neutralising the irritant and then repairing the

damage. The repair process, which initially evolved to protect mammalian lungs from foreign matter and

antigens, may however, produce further lung damage resulting in the impairment of gas exchange, the

primary function of the lungs. Respiratory tract irritation often results in an inflammatory response

involving the recruitment and activation of many cell types, mainly derived from the vascular system.

Inhalation of vapours may cause drowsiness and dizziness. This may be accompanied by narcosis,

reduced alertness, loss of reflexes, lack of coordination and vertigo.

The vapour/mist may be highly irritating to the upper respiratory tract and lungs; the response may be

severe enough to produce bronchitis and pulmonary oedema. Possible neurological symptoms arising

from isocyanate exposure include headache, insomnia, euphoria, ataxia, anxiety neurosis, depression

and paranoia. Gastrointestinal disturbances are characterised by nausea and vomiting. Pulmonary

sensitisation may produce asthmatic reactions ranging from minor breathing difficulties to severe allergic

attacks; this may occur following a single acute exposure or may develop without warning for several

hours after exposure. Sensitized people can react to very low doses, and should not be allowed to work in

situations allowing exposure to this material. Continued exposure of sensitised persons may lead to

possible long term respiratory impairment.

Inhalation hazard is increased at higher temperatures.

WARNING:Intentional misuse by concentrating/inhaling contents may be lethal.

Inhalation of aerosols (mists, fumes), generated by the material during the course of normal handling,

may produce severely toxic effects. Relatively small amounts absorbed from the lungs may prove fatal.

Ingestion

Not normally a hazard due to physical form of product.

Considered an unlikely route of entry in commercial/industrial environments

Strong evidence exists that exposure to the material may produce very serious irreversible damage (other

than carcinogenesis, mutagenesis and teratogenesis) following a single exposure by swallowing.

Skin Contact

Evidence exists, or practical experience predicts, that the material either produces inflammation of the

skin in a substantial number of individuals following direct contact, and/or produces significant

inflammation when applied to the healthy intact skin of animals, for up to four hours, such inflammation

being present twenty-four hours or more after the end of the exposure period. Skin irritation may also be

present after prolonged or repeated exposure; this may result in a form of contact dermatitis (nonallergic).

The dermatitis is often characterised by skin redness (erythema) and swelling (oedema) which may

progress to blistering (vesiculation), scaling and thickening of the epidermis. At the microscopic level

there may be intercellular oedema of the spongy layer of the skin (spongiosis) and intracellular oedema of

the epidermis.

Strong evidence exists that exposure to the material may produce very serious irreversible damage (other

than carcinogenesis, mutagenesis and teratogenesis) following a single exposure by skin contact.

The material may accentuate any pre-existing dermatitis condition

Repeated exposure may cause skin cracking, flaking or drying following normal handling and use.

Skin contact with the material may damage the health of the individual; systemic effects may result

following absorption.

Spray mist may produce discomfort

Open cuts, abraded or irritated skin should not be exposed to this material

Entry into the blood-stream through, for example, cuts, abrasions, puncture wounds or lesions, may

produce systemic injury with harmful effects. Examine the skin prior to the use of the material and ensure

that any external damage is suitably protected.

Eye

Evidence exists, or practical experience predicts, that the material may cause eye irritation in a

substantial number of individuals and/or may produce significant ocular lesions which are present

twenty-four hours or more after instillation into the eye(s) of experimental animals. Repeated or prolonged

eye contact may cause inflammation characterised by a temporary redness (similar to windburn) of the
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conjunctiva (conjunctivitis); temporary impairment of vision and/or other transient eye damage/ulceration

may occur.

Direct contact with the eye may not cause irritation because of the extreme volatility of the gas; however

concentrated atmospheres may produce irritation after brief exposures..

Chronic

On the basis, primarily, of animal experiments, concern has been expressed that the material may

produce carcinogenic or mutagenic effects; in respect of the available information, however, there

presently exists inadequate data for making a satisfactory assessment.

Long-term exposure to respiratory irritants may result in disease of the airways involving difficult breathing

and related systemic problems.

Practical evidence shows that inhalation of the material is capable of inducing a sensitisation reaction in a

substantial number of individuals at a greater frequency than would be expected from the response of a

normal population.

Pulmonary sensitisation, resulting in hyperactive airway dysfunction and pulmonary allergy may be

accompanied by fatigue, malaise and aching. Significant symptoms of exposure may persist for extended

periods, even after exposure ceases. Symptoms can be activated by a variety of nonspecific

environmental stimuli such as automobile exhaust, perfumes and passive smoking.

Practical experience shows that skin contact with the material is capable either of inducing a sensitisation

reaction in a substantial number of individuals, and/or of producing a positive response in experimental

animals.

Substances that can cause occupational asthma (also known as asthmagens and respiratory sensitisers)

can induce a state of specific airway hyper-responsiveness via an immunological, irritant or other

mechanism. Once the airways have become hyper-responsive, further exposure to the substance,

sometimes even to tiny quantities, may cause respiratory symptoms. These symptoms can range in

severity from a runny nose to asthma. Not all workers who are exposed to a sensitiser will become hyper-

responsive and it is impossible to identify in advance who are likely to become hyper-responsive.

Substances than can cuase occupational asthma should be distinguished from substances which may

trigger the symptoms of asthma in people with pre-existing air-way hyper-responsiveness. The latter

substances are not classified as asthmagens or respiratory sensitisers

Wherever it is reasonably practicable, exposure to substances that can cuase occupational asthma

should be prevented. Where this is not possible the primary aim is to apply adequate standards of control

to prevent workers from becoming hyper-responsive.

Activities giving rise to short-term peak concentrations should receive particular attention when risk

management is being considered. Health surveillance is appropriate for all employees exposed or liable

to be exposed to a substance which may cause occupational asthma and there should be appropriate

consultation with an occupational health professional over the degree of risk and level of surveillance.

Serious damage (clear functional disturbance or morphological change which may have toxicological

significance) is likely to be caused by repeated or prolonged exposure. As a rule the material produces, or

contains a substance which produces severe lesions. Such damage may become apparent following

direct application in subchronic (90 day) toxicity studies or following sub-acute (28 day) or chronic

(two-year) toxicity tests.

Exposure to the material may cause concerns for humans owing to possible developmental toxic effects,

generally on the basis that results in appropriate animal studies provide strong suspicion of

developmental toxicity in the absence of signs of marked maternal toxicity, or at around the same dose

levels as other toxic effects but which are not a secondary non-specific consequence of other toxic

effects.

Limited evidence suggests that repeated or long-term occupational exposure may produce cumulative

health effects involving organs or biochemical systems.

Polyisocyanates still contain small amounts of monomeric isocyanate (typically <0.5 parts per weight) and

both – the polyisocyanate and the monomer - have toxicological importance. In addition, solvents also

contribute to the overall toxicity of these products.

Due to the higher molecular weight and the much lower vapor pressure the polyisocyanates exhibit a

significantly reduced health hazard as compared to the corresponding monomers. Nevertheless they

should only be handled under controlled conditions. They are not or only slightly irritating to the skin and

eyes, but might be irritating to the respiratory tract (nose, throat, lung). Polyisocyanates might act as skin

sensitisers On that basis there is clear evidence from sensitive animal models that aliphatic
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polyisocyanates and prepolymers (HDI-based as well as IPDI-based, for example) may cause skin

sensitisation. it is decided to classify all HDI-based and IPDI-based polyisocyanates and prepolymers as

skin sensitisers. From animal models, however, there is no evidence that polyisocyanates are sensitising

to the respiratory tract. Results from animal tests with repeated aerosol exposures indicate that under

these conditions the respiratory tract is the primary target of aliphatic polyisocyanates, other organs are

not significantly affected..

Available information does not provide evidence that polyisocyanates might either be mutagenic,

carcinogenic or toxic to reproduction.

Polymers based on isocyanate monomers (polyurethanes) are generally of low concern. However, in the

majority of cases it is not possible to conclude from the chemical name of the polymer whether an

individual polyurethane is, or is not, of low concern.

Finished polyurethane polymers used in the majority of household applications contain no unreacted

isocyanate groups. The production of these polymers involves the use of an excess of the hydroxyl

group-containing monomer or monomers leading to complete reaction of all of the isocyanate groups.

For certain applications, however, similar polymer chemistry can be used with the isocyanate group-

containing monomer in excess. This results in the formation of a polyurethane 'pre-polymer', which is

intended to be further reacted in its end use. Where the pre-polymer is identified as being 'blocked', it

indicates that there are no free isocyanate groups.

The polymer contained in this product has a reactive group generally considered to be of high concern

(US EPA). There are health concerns for isocyanates on the basis of their skin and respiratory

sensitisation properties and other lung effects e.g TDI and MDI). Aromatic isocyanates may be potentially

carcinogenic (e.g. TDI and DADI). Frequently new chemical isocyanates are manufactured with a

significant excess of isocyanate monomer. Whilst it is generally accepted that polymers with a molecular

weight exceeding 1000 are unlikely to pass through biological membranes, oligomers with lower

molecular weight and specifically, those with a molecular weight below 500, may. Estimations based on a

"highly" dispersed polymer population suggest that a polymer of approximate molecular weight 5000

could contain no more than one reactive group of high concern for it to be regulated as a polymer of low

concern (a so-called PLC) Polymers with a molecular weight above 10000 are generally considered to be

PLCs because these are not expected to be absorbed by biological systems. The choice of 10000 as a

cut-off value is thought to provide a safety factor of 100, regarded as reasonable in light of limited data,

duration of studies, dose levels at which effects are seen, and extrapolation from animals to humans.

Fully reacted polyurethane polymer is chemically inert. No exposure limits have been established in the

U.S. by OSHA (Occupational Safety and Health Administration) or ACGIH (American Conference of

Governmental Industrial Hygienists). It is not regulated by OSHA for carcinogenicity.

Liquid resin blends containing residual isocyanates may contain hazardous or regulated components.

Isocyanates are known skin and respiratory sensitizers. Additionally, amines, glycols, and phosphate

present in spray polyurethane foams present risks.

The oral administration of polyurethane particles at 5 and 10 mg/kg/day for 10 days generated an

inflammation response in mice. There was increased visceral fat accumulation in the treated mice in all

groups (2, 5, 10 mg/kg/d) compared to controls. The lungs of mice in the 5 and 10 mg/kg/day groups

showed inflammation, and inflammatory infiltrate was observed in all treatment groups.

The material contains a substantial proportion of a polymer considered to be of low concern (PLC). The

trend towards production of lower molecular weight polymers (thus reducing the required level of solvent

use and creating a more "environmentally-friendly" material) has brought with it the need to define PLCs

as those

having molecular weights of between 1000 and 10000 and containing less than 10% of the molecules

with molecular weight below 500 and less than 25% of the molecules with a molecular weight below

1000. These may contain unlimited low concern functional groups or moderate concern reactive

functional groups with a combined functional group equivalent weight (FGEW, a concept developed by

the US EPA describing whether the reactive functional group is sufficiently diluted by polymeric material)

of a 1000 or more (provided no high concern groups are present) or high concern reactive functional

groups with a FGEW of 5000 or more (FGEW includes moderate concern groups if present).

having molecular weights exceeding 10000 (without restriction on reactive groups).

inhalation of polymers with molecular weights > 70,000 Da has been linked with irreversible lung damage

due to lung overloading and impaired clearance of particles from the lung, particularly following repeated

exposure. If the polymer is inhaled at low levels and/or infrequently, it is assumed that it will be cleared
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difficulty speaking, weakness, fatigue, a spinning sensation, stupor, coma, decreased appetite, nausea,

vomiting, an acne-like rash on the face (bronchoderma), legs and trunk, swelling of the bronchi and a

profuse discharge from the nostrils. There may also be inco-ordination and very brisk reflexes. Correlation

of nervous system symptoms with blood levels of bromide is inexact. Current day usage of bromides is

generally limited to antihistamines such as brompheniramine, which is a covalent compound; ionic

compounds are no longer regularly used due to their toxicity.

In test animals, brominated vegetable oils (BVOs), historically used as emulsifiers in certain soda-based

soft drinks, produced damage to the heart and kidneys in addition to increasing fat deposits in these

organs. In extreme cases, BVOs caused testicular damage, stunted growth and produced lethargy and

fatigue.

Brominism (chronic bromine poisoning) produces slurred speech, apathy, headache, decreased memory,

anorexia and drowsiness, psychosis resembling paranoid schizophrenia, and personality changes.

Several cases of foetal abnormalities have been described in mothers who took large doses of bromides

during pregnancy.

Reproductive effects caused by bromide (which crosses the placenta) include central nervous system

depression, brominism, and bronchoderma (an acne-like rash) in the newborn.

Chronic exposure to alkyl ethers may result in loss of appetite, excessive thirst, fatigue, and weight loss

A 90-day inhalation study in rats with polymeric MDI (6 hours/day, 5 days/week) produced moderate to

severe hyperplastic inflammatory lesions in the nasal cavities and lungs at levels of 8 mg/m3 or greater.

Rats exposed for two years to a respirable aerosol of polymeric MDI exhibited chronic pulmonary irritation

at high concentrations. Only at the highest level (6 mg/m3),was there a significant incidence of a benign

tumour of the lung (adenoma) and one malignant tumour (adenocarcinoma).There were no lung tumours

at 1 mg/m3 and no effects at 0.2 mg/m3. Overall, the tumour incidence, both benign and malignant and

the number of animals with the tumours were not different from controls.The increased incidence of lung

tumours is associated with prolonged respiratory irritation and the concurrent accumulation of yellow

material in the lung, which occurred throughout the study.In the absence of prolonged exposure to high

concentrations leading to chronic irritation and lung damage,it is highly unlikely that tumour formation will

occur.

Isocyanate vapours/mists are irritating to the upper respiratory tract and lungs; the response may be

severe enough to produce bronchitis with wheezing, gasping and severe distress, even sudden loss of

consciousness, and pulmonary oedema. Possible neurological symptoms arising from isocyanate

exposure include headache, insomnia, euphoria, ataxia, anxiety neurosis, depression and paranoia.

Gastrointestinal disturbances are characterised by nausea and vomiting. Pulmonary sensitisation may

produce asthmatic reactions ranging from minor breathing difficulties to severe allergic attacks; this may

occur following a single acute exposure or may develop without warning after a period of tolerance. A

respiratory response may occur following minor skin contact. Skin sensitisation is possible and may result

in allergic dermatitis responses including rash, itching, hives and swelling of extremities.

Isocyanate-containing vapours/ mists may cause inflammation of eyes and nasal passages.

Onset of symptoms may be immediate or delayed for several hours after exposure. Sensitised people can

react to very low levels of airborne isocyanates. Unprotected or sensitised persons should not be allowed

to work in situations allowing exposure to this material.

XFOAM HPU-M50F FOAM

FIRE HAND

TOXICITY IRRITATION

Not Available Not Available

polymeric

diphenylmethane

diisocyanate

TOXICITY IRRITATION

Dermal (rabbit) LD50: >9400 mg/kg[2] Eye (rabbit): 100 mg - mild

Inhalation(Rat) LC50: 0.49 mg/L4h[2]

Oral (Rat) LD50: 43000 mg/kg[2]

tris(2-

chloroisopropyl)phosphate

TOXICITY IRRITATION

Dermal (rabbit) LD50: >2000 mg/kg[1] Eye (rabbit): non-irritating*

Inhalation(Rat) LC50: >4.6 mg/l4h[2] Skin (rabbit): mild (24 h): *[Akzo Nobel]
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Oral (Rat) LD50: >500 mg/kg[1]

dimethyl ether
TOXICITY IRRITATION

Inhalation(Rat) LC50: >20000 ppm4h[1] Not Available

iso-butane
TOXICITY IRRITATION

Inhalation(Rat) LC50: >13023 ppm4h[1] Not Available

halogenated polyether

polyols

TOXICITY IRRITATION

Oral (Rat) LD50: 917 mg/kg[1] Eye (rabbit) : Mild *

Skin (rabbit): Not irritating *

propane
TOXICITY IRRITATION

Inhalation(Rat) LC50: 364726.819 ppm4h[2] Not Available

Legend: 1. Value obtained from Europe ECHA Registered Substances - Acute toxicity 2. Value obtained from

manufacturer's SDS. Unless otherwise specified data extracted from RTECS - Register of Toxic Effect of

chemical Substances

POLYMERIC DIPHENYLMETHANE

DIISOCYANATE

product

The following information refers to contact allergens as a group and may not be specific to

this product.

Contact allergies quickly manifest themselves as contact eczema, more rarely as urticaria

or Quincke's oedema. The pathogenesis of contact eczema involves a cell-mediated (T

lymphocytes) immune reaction of the delayed type. Other allergic skin reactions, e.g.

contact urticaria, involve antibody-mediated immune reactions. The significance of the

contact allergen is not simply determined by its sensitisation potential: the distribution of the

substance and the opportunities for contact with it are equally important. A weakly

sensitising substance which is widely distributed can be a more important allergen than one

with stronger sensitising potential with which few individuals come into contact. From a

clinical point of view, substances are noteworthy if they produce an allergic test reaction in

more than 1% of the persons tested.

Asthma-like symptoms may continue for months or even years after exposure to the

material ends. This may be due to a non-allergic condition known as reactive airways

dysfunction syndrome (RADS) which can occur after exposure to high levels of highly

irritating compound. Main criteria for diagnosing RADS include the absence of previous

airways disease in a non-atopic individual, with sudden onset of persistent asthma-like

symptoms within minutes to hours of a documented exposure to the irritant. Other criteria

for diagnosis of RADS include a reversible airflow pattern on lung function tests, moderate

to severe bronchial hyperreactivity on methacholine challenge testing, and the lack of

minimal lymphocytic inflammation, without eosinophilia. RADS (or asthma) following an

irritating inhalation is an infrequent disorder with rates related to the concentration of and

duration of exposure to the irritating substance. On the other hand, industrial bronchitis is a

disorder that occurs as a result of exposure due to high concentrations of irritating

substance (often particles) and is completely reversible after exposure ceases. The disorder

is characterized by difficulty breathing, cough and mucus production.

Allergic reactions which develop in the respiratory passages as bronchial asthma or

rhinoconjunctivitis, are mostly the result of reactions of the allergen with specific antibodies

of the IgE class and belong in their reaction rates to the manifestation of the immediate

type. In addition to the allergen-specific potential for causing respiratory sensitisation, the

amount of the allergen, the exposure period and the genetically determined disposition of

the exposed person are likely to be decisive. Factors which increase the sensitivity of the

mucosa may play a role in predisposing a person to allergy. They may be genetically
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determined or acquired, for example, during infections or exposure to irritant substances.

Immunologically the low molecular weight substances become complete allergens in the

organism either by binding to peptides or proteins (haptens) or after metabolism

(prohaptens).

Particular attention is drawn to so-called atopic diathesis which is characterised by an

increased susceptibility to allergic rhinitis, allergic bronchial asthma and atopic eczema

(neurodermatitis) which is associated with increased IgE synthesis.

Exogenous allergic alveolitis is induced essentially by allergen specific immune-complexes

of the IgG type; cell-mediated reactions (T lymphocytes) may be involved. Such allergy is of

the delayed type with onset up to four hours following exposure.

Isocyanate vapours/mists are irritating to the upper respiratory tract and lungs; the response

may be severe enough to produce bronchitis with wheezing, gasping and severe distress,

even sudden loss of consciousness, and pulmonary oedema. Possible neurological

symptoms arising from isocyanate exposure include headache, insomnia, euphoria, ataxia,

anxiety neurosis, depression and paranoia. Gastrointestinal disturbances are characterised

by nausea and vomiting. Pulmonary sensitisation may produce asthmatic reactions ranging

from minor breathing difficulties to severe allergic attacks; this may occur following a single

acute exposure or may develop without warning after a period of tolerance. A respiratory

response may occur following minor skin contact. Skin sensitisation is possible and may

result in allergic dermatitis responses including rash, itching, hives and swelling of

extremities.

Isocyanate-containing vapours/ mists may cause inflammation of eyes and nasal passages.

Onset of symptoms may be immediate or delayed for several hours after exposure.

Sensitised people can react to very low levels of airborne isocyanates. Unprotected or

sensitised persons should not be allowed to work in situations allowing exposure to this

material.

The material may produce moderate eye irritation leading to inflammation. Repeated or

prolonged exposure to irritants may produce conjunctivitis.

For diisocyanates:

In general, there appears to be little or no difference between aromatic and aliphatic

diisocyanates as toxicants. In addition, there are insufficient data available to make any

major distinctions between polymeric (<1000 MW) and monomeric diisocyanates. Based on

repeated dose studies in animals by the inhalation route, both aromatic and aliphatic

diisocyanates appear to be of high concern for pulmonary toxicity at low exposure levels.

Based upon a very limited data set, it appears that diisocyanate prepolymers exhibit the

same respiratory tract effects as the monomers in repeated dose studies. There is also

evidence that both aromatic and aliphatic diisocyanates are acutely toxic via the inhalation

route. Most members of the diisocyanate category have not been tested for carcinogenic

potential. Though the aromatic diisocyanates tested positive and the one aliphatic

diisocyanate tested negative in one species, it is premature to make any generalizations

about the carcinogenic potential of aromatic versus aliphatic diisocyanates. In the absence

of more human data, it would be prudent at this time to assume that both aromatic and

aliphatic diisocyanates are respiratory sensitisers. Diisocyanates are moderate to strong

dermal sensitisers in animal studies. Skin irritation studies performed on rabbits and guinea

pigs indicate no difference in the effects of aromatic versus aliphatic diisocyanates.

For monomers, effects on the respiratory tract (lungs and nasal cavities) were observed in

animal studies at exposure concentrations of less than 0.005 mg/L. The experimental

animal data available on prepolymeric diisocyanates show similar adverse effects at levels

that range from 0.002 mg/L to 0.026 mg/L.

There is also evidence that both aromatic and aliphatic diisocyanates are acutely toxic via

the inhalation route.

Oncogenicity: Most members of the diisocyanate category have not been tested for

carcinogenic potential. Commercially available Poly-MDI was tested in a 2-year inhalation

study in rats. The tested material contained 47% aromatic 4,4'-methylenediphenyl

diisocyanate (MDI) and 53% higher molecular weight oligomers. Interim sacrifices at one

year showed that males and females in the highest dose group (6 mg/m3) had treatment
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related histological changes in the nasal cavity, lungs and mediastinal lymph nodes. The

incidence and severity of degeneration and basal cell hyperplasia of the olfactory epithelium

and Bowman's gland hyperplasia were increased in males at the mid and high doses and in

females at the high dose following the two year exposure period. Pulmonary adenomas

were found in 6 males and 2 females, and pulmonary adenocarcinoma in one male in the

high dose group. However, aliphatic hexamethylene diisocyanate (HDI) was found not to be

carcinogenic in a two year repeated dose study in rats by the inhalation route. HDI has not

been tested in mice by the inhalation route.

Though the oral route is not an expected route of exposure to humans, it should be noted

that in two year repeated dose studies by the oral route, aromatic toluene diisocyanate

(TDI) and 3,3'-dimethoxy-benzidine-4,4'-diisocyanate (dianisidine diisocyanate, DADI) were

found to be carcinogenic in rodents. TDI induced a statistically significant increase in the

incidence of liver tumors in rats and mice as well as dose-related hemangiosarcomas of the

circulatory system and has been classified by the Agency as a B2 carcinogen. DADI was

found to be carcinogenic in rats, but not in mice, with a statistically increase in the incidence

of pancreatic tumors observed.

Respiratory and Dermal Sensitization: Based on the available toxicity data in animals

and epidemiologic studies of humans, aromatic diisocyanates such as TDI and MDI are

strong respiratory sensitisers. Aliphatic diisocyanates are generally not active in animal

models for respiratory sensitization. However, HDI and possibly isophorone diisocyanate

(IPDI), are reported to be associated with respiratory sensitization in humans. Symptoms

resulting from occupational exposure to HDI include shortness of breath, increased

bronchoconstriction reaction to histamine challenges, asthmatic reactions, wheezing and

coughing. Two case reports of human exposure to IPDI by inhalation suggest IPDI is a

respiratory sensitiser in humans. In view of the information from case reports in humans, it

would be prudent at this time to assume that both aromatic and aliphatic diisocyanates are

respiratory sensitisers. Studies in both human and mice using TDI, HDI, MDI and

dicyclohexylmethane-4,4'-diisocyanate (HMDI) suggest cross-reactivity with the other

diisocyanates, irrespective of whether the challenge compound was an aliphatic or aromatic

diisocyanate. Diisocyanates are moderate to strong dermal sensitisers in animal studies.

There seems to be little or no difference in the level of reactivity between aromatic and

aliphatic diisocyanates.

Dermal Irritation: Skin irritation studies performed on rabbits and guinea pigs indicate no

difference in the effects of aromatic versus aliphatic diisocyanates. The level of irritation

ranged from slightly to severely irritating to the skin. One chemical, hydrogenated MDI

(1,1-methylenebis-4-isocyanatocyclohexane), was found to be corrosive to the skin in

guinea pigs.

The substance is classified by IARC as Group 3:

NOT classifiable as to its carcinogenicity to humans.

Evidence of carcinogenicity may be inadequate or limited in animal testing.

TRIS(2-

CHLOROISOPROPYL)PHOSPHATE

For non-polymeric chlorinated trisphosphates (typically (tris(chloroethyl)phosphate (TCEP),

tris(chloropropyl)phosphate (TCPP) and tris(dichoropropyl)phosphate (TDCPP)

Chlorinated trisphosphates do not necessarily have similar chemical, physical, toxicological

or environmental properties.

Blooming has been identified as a source of potential exposure (human and environmental)

to trisphosphate plasticers/ flame retardants. Blooming is defined as the migration (or more

appropriately, diffusion) of an ingredient in rubber or plastic to the outer surface after curing.

Thus is generally a slow process. Increased temperature may accelerate the rate of

migration. For example trisphosphates are know to bloom from car interior plastics, TVs and

computer VDUs

Acute toxicity:

In rats, oral doses of TCEP are absorbed and distributed around the body to various

organs, particularly the liver and kidney, but also the brain. Metabolites in rats and mice

include bis(2-chloroethyl) carboxymethyl phosphate; bis(2-chloroethyl) hydrogen phosphate;

and bis(2-chloroethyl)-2-hydroxyethyl phosphate glucuronide. Excretion is rapid, nearly
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complete and mainly via the urine. TCEP is of low to moderate acute oral toxicity (oral LD50

in the rat = 1150 mg/kg body weight). In repeat dose studies, TCEP caused adverse effects

on the brain (hippocampal lesions in rats), liver and kidneys. The NOEL was 22 mg/kg body

weight per day and the LOEL 44 mg/kg body weight per day for increased weights of liver

and kidneys in rats

TCPP is of low to moderate acute toxicity by the oral (LD50 in rats = 1017-4200 mg/kg body

weight), dermal (LD50 in rats and rabbits is > 5000 mg/kg body weight) and inhalation

routes (LC50 in rats is > 4.6 mg/litre).

TDCPP is of low to moderate acute toxicity by the oral route (LD50 in rats = 2830 mg/kg

body weight) and of low acute toxicity by the dermal route (dermal LD50 in rats is > 2000

mg/kg body weight). In a 3-month study in mice, an exposure of approximately 1800 mg/kg

body weight per day caused death within one month. The no-observed-effect level (NOEL)

for the study was 15.3 mg/kg body weight per day; the lowest-observed level (LOEL) for

increased liver weight was 62 mg/kg body weight per day.

Irritation studies: TCEP is non-irritant to skin and eyes, but has not been tested for

sensitization potential.

Rabbit eye and skin irritancy studies have indicated that TCPP is either non-irritant or mildly

irritant.

Sensitisation studies: A skin sensitization study showed that TCPP has no sensitizing

properties. The sensitization potential of TDCPP has not been investigated

Neurotoxicity: A very high oral dose of TCEP caused some inhibition of plasma

cholinesterase and brain neuropathy target esterase in hens, but did not cause delayed

neurotoxicity. In rats, a high dose of TCEP caused convulsions, brain lesions and impaired

performance in a water maze.

Developmental toxicity: TCEP is not teratogenic

A TDCPP teratology study on rats showed foetotoxicity at an oral dose of 400 mg/kg body

weight per day; there was maternal toxicity at doses of 100 and 400 mg/kg body weight per

day. No teratogenicity was seen

Reproductive toxicity: TCEP adversely affects the fertility of male rats and mice. Effects

on the reproductive system (i.e. effects on testes) were noted in a reproduction study in

mice.

The potential for TDCPP to affect human male reproductive ability is unclear in view of

testicular toxicity in rats but a lack of effect on male reproductive performance in rabbits.

The possible effect on female reproduction has not been investigated.

In a 2-year carcinogenicity study in rats, using tris(dichloroisopropyl)phosphate (TDCiPP),

effects were observed on the reproductive system of male rats (i.e. effects on testes). The

effects were not confirmed in a fertility study in male rabbits. However, the nature of the

reproductive toxicity of TDCiPP has not been sufficiently investigated in a well-designed

study.

Histological abnormalities were identified in the testes and seminal vesicles in male rats. A

LOAEL of 5 mg/kg is derived from this study. An LOAEL of 5 mg/kg has been proposed

Mutagenicity: No conclusions can be drawn about the mutagenicity of TCEP as in vitro test

results were inconsistent and an in vivo bone marrow micronucleus test gave equivocal

results.

The results of in vitro and in vivo mutagenicity studies investigating an appropriate range of

end-points indicate that TCPP is not genotoxic. TCPP has been investigated for potential

delayed neurotoxicity in hens. There was no evidence of delayed neurotoxicity when two

oral doses (each of 13 230 mg/kg body weight) were given 3 weeks apart.

Overall, the mutagenicity data show that TDCPP is not genotoxic in vivo.

Carcinogenicity: TCEP causes benign and malignant tumours at various organ sites in

rats and mice.

The carcinogenicity of TDCPP has been investigated in a single 2-year feeding study. It was

carcinogenic (increased occurrence of liver carcinomas) at all exposure levels that were

tested (5-80 mg/kg body weight per day) in both male and female rats. Kidney, testicular

and brain tumours were also found. In addition, there were non-neoplastic adverse effects

in bone marrow, spleen, testis, liver and kidney. The effects in the kidney and testis
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occurred at all exposure levels. Only animals in the highest dose and control groups were

evaluated for effects in the bone marrow and spleen. It was impossible, therefore, to

determine whether there was a dose-response relationship for these effects in these

organs.

TDCiPP produces liver tumours in rats.

Immunotoxicity: TDCPP exposure produced some indications of immunotoxicity in mice

but only at high doses. Limited human studies following occupational exposure are available

but they add little to the knowledge of the safety aspects of TDCPP.

For tris(2-chloro-1-methylethyl)phosphate (TCPP)

The flame retardant product supplied in the EU, marketed as TCPP, is actually a reaction

mixture containing four isomers. The individual isomers in this reaction mixture are not

separated or marketed. The individual components are never produced as such. These

data are true for TCPP produced by all EU manufacturers. The other isomers in the mixture

include bis(1-chloro-2-propyl)-2-chloropropyl phosphate (CAS 76025-08-6); bis(2-

chloropropyl)-1-chloro-2-propyl phosphate (CAS 76649-15-5) and tris(2-chloropropyl)

phosphate (CAS 6145-73-9). The assumption is made that all isomers have identical

properties in respect of risk assessment. The assumption is justified in part by the fact that

they exhibit very similar chromatographic properties, even under conditions optimised to

separate them. Predicted physicochemical properties differ to only a small extent.

Chlorinated alkyl phosphate esters (particularly TCPP) were identified as possible

substitutes for the fire retardant pentabromodiphenyl ether They appear to be relatively

persistent substances, and there is some human health concern. Three substances in this

group have been characterised to a degree and serve as a read across reference for TCPP.

They include tris(2-chloroethyl)phosphate (TCEP, CAS 115-96-8), tris[2-(chloro-

1-chloromethyl)ethyl]phosphate (TDCP, CAS 13674-87-8) and

2,2-bis(chloromethyl)trimethylene bis[bis(2-chloroethyl)phosphate] (V6, CAS 38051-10-4).

Other flame retardants in this family, which do not appear as EU HPV (High Production

Volume) substances, include tetrakis[2-(chloroethyl)ethylene)diphosphate (CAS

33125-86-9), tris (2,3-dichloro-1-propyl)phosphate (CAS 78-43-3, an isomer of TDCP))

Acute toxicity: The inhalation exposure studies in animals were somewhat equivocal and

in general lacking in detailed information. One study yielded an LC50 of > 7 mg/L/4 hr. A

limit test yielded an acute LC50 value of >4.6 mg/L/4h. No deaths occurred at this

concentration. Toxic signs observed in this study, and in 2 further poorly reported studies,

included mild lethargy, matted fur, acute bodyweight depression and convulsions. From the

studies, it appears that TCPP is more toxic when administered whole body as aerosol than

by nose-only exposure. This suggests that some of the systemic toxicity observed when

TCPP is administered whole body may result from dermal or oral uptake, rather than

inhalation. Therefore, it is concluded that TCPP is of low toxicity via the inhalation route.

Studies in rats indicated that TCPP is of moderate toxicity via the oral route of exposure,

with LD50 values from the better quality studies ranging from 632 mg/kg up to 4200 mg/kg,

with the majority of values determined to be <2000 mg/kg. Common clinical and

macroscopic signs of toxicity observed on nearly all studies included depression, ataxia,

hunched posture, lethargy, laboured respiration, increased salivation, partially closed

eyelids, body tremors, pilo-erection, ptosis, haemorrhagic lungs and dark liver and/or

kidneys. A NOAEL of 200 mg/kg can be identified for acute oral toxicity. This is taken from a

1996 study, in which no clinical signs of toxicity were observed in animals dosed with 200

mg/kg TCPP. Based on the results of the acute oral studies, TCPP should be classified with

R22, harmful if swallowed.

In a delayed neurotoxicity study conducted in hens, TCPP showed moderate toxicity. The

principle effects were reduced mean body weight and food consumption, feather loss and

cessation of laying. There was no evidence of inhibited plasma acetylcholinesterase or

brain neurotoxic esterase enzyme levels. Therefore, there is no concern for acute delayed

neurotoxicity for TCPP.

Studies in rats and rabbits indicated that TCPP is of low toxicity via the dermal route of

exposure with LD50 values of >2000mg/kg.

There is an extensive database in animals, indicating that TCPP is non-irritant in the rabbit
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eye and skin. The lack of any substantial skin or eye irritation and the lack of irritation

observed in the acute inhalation studies suggest that TCPP would be unlikely to produce

significant respiratory tract irritation.

Evidence from a guinea pig study as well as from a local lymph node assay, indicates that

TCPP does not possess significant skin sensitisation potential. No information is available

on the respiratory sensitisation potential of TCPP.

Repeat dose toxicity: A study is available in which male and female rats were fed diets

containing TCPP for 13 weeks at concentrations corresponding to mean substance intake

values of up to 1349 mg/kg/day and 1745 mg/kg/day for males and females respectively.

This study indicated the liver and thyroid to be the main target organs affected by TCPP.

Effects observed included statistically significant increases in absolute and relative liver

weights in males at all doses and females at the two highest doses, periportal hepatocyte

swelling in high dose groups and mild thyroid follicular cell hyperplasia in males at all doses

and females at the highest dose.Based on the increase in both absolute and relative liver

weights, accompanied by mild thyroid follicular cell hyperplasia observed in males of all

dose groups, a LOAEL of 52 mg/kg/day is derived and taken forward to risk

characterisation. This LOAEL is taken forward in preference to the NOAEL which was

identified in a 4-week study in which rats were dosed with TCPP at concentrations of 0, 10,

100 and 1000 mg/kg/day, as it was derived from a study of longer duration. The 4-week

study also showed the liver as the target organ, with increased liver weight changes

observed in the high dose groups, accompanied by hepatocyte hypertrophy in all high-dose

males and one mid-dose male and changes in ALAT activity in high-dose animals.

A two-week study in which rats were fed diets of TCPP at concentrations corresponding to

mean substance intake values of up to 1636 mg/kg/day for males and 1517 mg/kg/day for

females showed no major clinical signs of toxicity. There was a significant reduction in

weight gain and food consumption in high dose males during week 2, but there were no

other significant findings.

In a 2-generation reproductive toxicity study in which rats were fed TCPP in the diet over

two successive generations, the low-dose of 99 mg/kg for females is considered to be the

LOAEL for parental toxicity. This is based on decreased body weight and food consumption

seen in mid and high dose parental animals and the effects on uterus weight seen in all

dosed animals. For males, a NOAEL of approximately 85 mg/kg is derived for parental

toxicity, based on decreased body weights, food consumption and organ weight changes

observed at mid and high dose groups.

No data are available on inhalation and dermal repeated dose toxicity.

Genotoxicity: The mutagenic potential of TCPP has been well investigated in vitro.

Evidence from several bacterial mutagenicity studies shows that TCPP is not a bacterial cell

mutagen. TCPP was also shown to be non-mutagenic in fungi. In mammalian cell studies,

TCPP did not induce forward mutations at the TK locus in L5178Y mouse lymphoma cells in

one study, but in a second study, the result was considered equivocal (in the presence of rat

liver S9 fraction). A confirmatory mouse lymphoma was conducted in accordance with the

relevant regulatory guidelines. The results of the assay indicate that TCPP shows

clastogenic activity in vitro in the presence of metabolic activation.

The main concern for TCPP is clastogenicity, owing to the clearly positive in vitro mouse

lymphoma study. In vivo, TCPP was not clastogenic in a mouse bone marrow micronucleus

test. TCPP did not induce an increase in chromosomal aberrations in a rat bone marrow

cytogenetics assay. In order to further investigate the potential for TCPP to induce DNA

damage, an in vivo Comet assay in the rat liver was conducted. The liver was chosen for

comet analysis as TCPP caused an increased mutation frequency in the mouse lymphoma

assay in the presence of S9 and also induced liver enlargement in repeat dose studies.

Under the conditions of this study, TCPP did not induce DNA damage in the liver of rats

treated with either 750 or 1500 mg/kg TCPP.

Overall, it is considered that TCPP is not genotoxic in vivo.

Carcinogenicity: TCPP is structurally similar to two other chlorinated alkyl phosphate

esters, TDCP (tris [2-chloro-1-(chloromethyl)ethyl] phosphate) and TCEP (tris

(2-chloroethyl) phosphate). TDCP and TCEP are non-genotoxic carcinogens, in vivo, and
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have agreed classifications of Carc Cat 3 R40. Based on the available repeat dose toxicity

data for TCPP, supported by a qualitative read-across from TDCP and TCEP, there is a

potential concern for carcinogenicity for TCPP by a nongenotoxic mechanism. No

quantitative read-across can be performed since there are no insights into an underlying

mode of action for TCEP and TDCP which would make a prediction on a relatively potency

of TCPP possible. Therefore, as a reasonable worst case approach, a risk characterisation

will be carried out for this end-point.

It is proposed that the effects observed in the 90-day study for TCPP are taken as a starting

point for risk characterisation. If these effects were to progress to cancer, they would do so

by a non-genotoxic mechanism. Therefore, it is proposed that the LOAEL of 52 mg/kg/day,

identified from the 90-day study with TCPP, should be used as a basis for risk

characterisation of the carcinogenicity endpoint.

Reproductive toxicity: In a two-generation reproductive toxicity study with TCPP, there

were no treatment related effects in pre-coital time, mating index, female fecundity index,

male and female fertility index, duration of gestation and post-implantation loss. There was

no effect on sperm parameters at necropsy. In females, the length of the longest oestrus

cycle and the mean number of cycles per animal were statistically significantly increased in

high dose animals of both generations. A decrease in uterus weight was observed in all

dosed females in F0 and in high dose females in F1. Effects were also noted on pituitary

weights, significant in high dose females of both generations. A LOAEL of 99 mg/kg is

derived for effects on fertility. This is based on effects on the effect on uterus weight seen in

all dosed females in F0 and high dose females in F1.

Developmental toxicity: From the same study, a LOAEL of 99 mg/kg is derived for

developmental toxicity. This is based on a treatment related effect on the number of runts

observed in all TCPP-treated groups of the F0 generation.

In a separate study, no treatment-related effects on foetal mortality, implantation number,

resorption or foetal weight were observed following treatment of pregnant dams with TCPP.

Cervical ribs and missing 13th ribs were noted at a low incidence in all treatment groups,

but not in the control group. However, as a specific rib count undertaken in the 2-generation

study did not reveal an increase in this effect, it is concluded that this is not toxicologically

significant. Weaning rate and rearing condition were unaffected by treatment and there was

no evidence of any abnormality

for alkyl esters of phosphoric acid:

The chemicals in this category exhibit a low to moderate order of acute toxicity. The rat oral

LD50 values ranged from 500-1000 mg/kg with 2-ethylhexyl phosphate to >36,800 mg/kg

for tris(2-ethylhexyl) phosphate. The dermal LD50 values ranged from 1200 to > 2000

mg/kg (rat) with bis(2-ethylhexyl) hydrogen phosphate to > 20,000 mg/kg (rabbit) with tris(2-

ethylhexyl) phosphate. The inhalation LC50 values ranged from > 0.447 mg/l (4 hr. rat) with

tris(2-ethylhexyl) phosphate to > 5.14 mg/l (4 hr. rat) with triisobutyl phosphate.

Metabolism: Phosphoric acid esters are metabolized via dealkylation. Metabolism studies

conducted on the tributyl phosphate indicate that dealkylation to form the alkyl alcohol is the

primary route of metabolism Phosphoric acid tri-esters are rapidly metabolised to di-esters

with mono-diesters also being produced. Studies of tributyl phosphate show that 40-64% of

the parent compound is metabolised to dibutyl dihydrogen phosphate and that 1.1-2.1 % is

metabolised to the monobutyl species. Therefore, tris(2-ethylhexyl) phosphate is expected

to be metabolised to bis(2-ethylhexyl) phosphate (CAS RN: 298-07-7) and mono(2-

ethylhexyl) phosphate (CAS RN 1070-03-7). Based on the evidence for dealkylation as the

primary metabolic pathway, 2-ethylhexanol is the expected metabolite of tris(2-ethylhexyl)

phosphate (CAS RN: 78-42-2) and 2-ethylhexyl phosphate (CAS RN: 12645-31-7).

Triisobutyl phosphate is expected to be metabolised similarly as tributyl phosphate, with

methoxypropanol as the alcohol metabolite

Oral repeat dose NOAEL's in rats for dibutyl hydrogen phosphate, tributyl phosphate,

ethylhexanol, 2- ethylhexanoic acid, bis(2-ethylhexyl) hydrogen phosphate, tris(2-ethylhexyl)

phosphate, and triisobutyl phosphate were 30 mg/kg/day (44 days), 75 mg/kg/day (90

days), 125 mg/kg/day (90 days), 100 mg/kg/day (90 days), 250 mg/kg/day (5 days), and

1000 mg/kg/day (90 days), and 68.4-84.3 mg/kg (90 days), respectively.
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The weight of the evidence indicates that the members of this category are not genotoxic.

Tris(2-ethylhexyl) phosphate, bis(2-ethylhexyl) hydrogen phosphate, 2-ethylhexyl

phosphate, dibutyl hydrogen phosphate, tributyl phosphate, triisobutyl phosphate,

2-ethylhexanol, 2- ethylhexanoic acid, and phosphoric acid were negative in the Ames

assay. Tris(2-ethylhexyl) phosphate, bis(2-ethylhexyl) phosphate, 2-ethylhexyl phosphate,

and 2-ethylhexanol also were negative in the mouse lymphoma assay. Furthermore, tris(2-

ethylhexyl) phosphate, dibutyl hydrogen phosphate, tributyl phosphate, and 2-ethylhexanol

were negative in the chromosomal aberration assays (in vitro and/ or in vivo). Tris(2-

ethylhexyl) phosphate was negative in a sister chromatid exchange assay while

2-ethylhexanoic acid was positive. Triisobutyl phosphate was negative in the in vivo mouse

micronucleus assay.

Reproductive toxicity was evaluated with a number of the members of this category. No

effects on reproductive organs were observed in repeat dose studies with tris(2-ethylhexyl)

phosphate, dibutyl hydrogen phosphate, tributyl phosphate, 2-ethylhexanol, or

2-ethylhexanoic acid. A two generation reproduction study with tributyl phosphate did not

find any reproductive effects in rats at the highest dose tested (225 mg/kg/day). No

significant effects on reproduction were seen in rats with an oral OECD 422 combined

repeat dose toxicity and reproductive/developmental toxicity screen with dibutyl hydrogen

phosphate (NOAEL = 1000 mg/kg). Reproductive effects were reported in rats at 300

mg/kg/day and 600 mg/kg/day in a one generation study with 2-ethylhexanoic acid.

Developmental toxicity: The developmental toxicity of tributyl phosphate was evaluated in

both rats and rabbits. Tributyl phosphate and triisobutyl phosphate were determined not to

be teratogenic. 2-Ethylhexanol was found to cause developmental toxicity only at doses that

were maternally toxic. Drinking water and gavage developmental toxicity studies have also

been conducted with 2-ethylhexanoic acid in rats and rabbits. Developmental effects in rats

at concentrations as low as 100 mg/kg administered in drinking water have been reported.

Developmental studies with rats and rabbits concluded that 2-ethylhexanoic acid did not

produce developmental effects in rats or rabbits under the conditions of these tests. The

authors noted that the rat NOAEL was 100 mg/kg/day based on slight foetotoxicity at 250

mg/kg/day and that the rabbit NOAEL was 250 mg/kg/day (highest dose). The maternal

NOAEL's for rats and rabbits were 250 mg/kg/day and 25 mg/kg/day, respectively.

HALOGENATED POLYETHER

POLYOLS

* Solvay SDS

The primary health concerns revolve around the potential of polybrominated fire retardants

(PBFRs) to act as carcinogens, endocrine disruptors and neurodevelopmental toxicants

based on data for some members of this class of chemicals. In addition, their structural

similarities to the polychlorinated diphenyl ethers (PCDEs), nitrofen and polychlorinated

biphenyls (PCBs) lends further support to concerns for health effects exerted by these

chemicals.

Three PBFRs, the penta-, octa- and decabromodipheyl ethers (BDPE)s, have been and

remain of significant commercial interest.

Nonetheless, the field of PBFRs is expanding and a diverse range of these chemicals are

now available . Emphasis on the health effects of PBFRs is directed to certain chemical

compounds within this class, namely decabromodipehyl ether (DBDPE), pentabromodipheyl

ether (PeBDPE), octabromodiphemyl ether (OBDPE) and hexabromocyclododecane

(HBCD). Also discussed are the polybrominated biphenyls (PCBs) and tris(2,3-

dibromopropylphosphate (TDBPP), though no longer used, due to their significant adverse

health effects.

The PBFRs are a structurally diverse group of chemical compounds, some of which share

similarities in chemical structure while others vary significantly. Pharmacokinetic studies are

limited for most of the chemicals . However, the available information indicates that some

brominated flame retardants such as tetrabromodiphenyl ether (TBDPE), HBCD, TDBPP

and PBBs are readily absorbed via the gastrointestinal tract. Data available for the

polybrominated diphenyl ethers (PBDPE)s and PBBs indicate that the degree of

gastrointestinal absorption is inversely proportional to the level of bromination. Dermal

absorption has also been reported for TDBPP.

They are generally of low acute toxicity with no or slight and transient irritation to the skin
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and eyes of experimental animals. Inhalation studies in animals revealed that exposure to

PBDPEs caused transient respiratory difficulties.

Like the PBDPEs, tetrabromobisphenol A (TBBPA) and its derivatives have low acute and

repeated dose toxicity. They are neither skin or eye irritants nor skin sensitisers in

experimental animals. Reversible respiratory effects were reported following inhalation

exposure.

With a few exceptions, mutagenicity studies indicate that the majority of the PBRs are

neither mutagenic to microbial or eukaryotic organisms nor genotoxic in experimental in vivo

and in vitro systems. TBDPE and HBCD caused an increase in the recombination frequency

in some cell lines.

Of the commercially and commonly used PBFRs, penta- and tetra-bromodiphenyl ethers

appear to be of greatest significance where health effects are concerned.

Evidence indicates that the liver, and possibly the thyroid, are the organs most sensitive to

these chemicals. According to available data, they are endocrine disruptors and

neurodevelopmental toxicants in experimental animals. Whether neurodevelopmental

effects are a consequence of changes in thyroid hormone levels or are caused by direct

neurotoxicity remain to be elucidated. The absence of clinical, physiological and

biochemical correlates precludes any conclusions as to the nature of the mechanisms

involved. PeBDPE has been classified as a hazardous chemical, Harmful- Danger of

Serious Damage to Health by Prolonged Exposure in Contact with Skin and if Swallowed. A

similar toxicity profile is apparent for TBDPE. OBDPE is another chemical of concern due to

its adverse effects on reproduction in experimental animals.

The two other groups with significant adverse health effects are TDBPP and PBBs.

Although both have relatively low acute toxicity in experimental animals, evidence for

carcinogenicity, endocrine disruption and reproductive effects exists. Little human data is

available, however, epidemiological reports and follow up studies indicate that PBDPE,

TDBPP and PBBs are absorbed and can be detected in the serum, adipose tissue and

breast milk of directly and/or indirectly exposed individuals. The available evidence

indicates that, in some countries, levels of these chemicals are increasing in animal and

human tissues (including breast milk), which suggests they are bioaccumulative and

persistent. Thyroid effects appear to be the major adverse health effect, with hypothyroidism

seen in animals (e.g. OBDPE and PeBDPE, HBCD and PBB) and humans (e.g. DBDPE

and deca-BB), although some PBFRs (e.g. DBDPE, TDBPP, HBCD and PBB) elicit

carcinogenic effects in animal studies.

Blooming potential: Blooming is defined as the migration (or more appropriately, diffusion)

of an ingredient (e.g., plasticiser or flame retardant) in rubber or plastic material to the outer

surface after curing. It is sometimes incorrectly referred to as "leaching" or "degassing".

Diffusion is generally considered to be a slow process. Blooming has been identified as a

source of potential exposure (human and environmental) to PBFRs, particularly for low

molecular weight additive PBFRs.

It is generally accepted that "reactive", PBFRs such as TBBPA (and derivatives) and esters

of acrylic (propenoic) acid, which are directly incorporated into polymers (e.g., polyester or

epoxy resins) via chemical reaction (i.e., covalent binding) have a low or negligible blooming

potential, although such chemicals can also be used as non-reactive (i.e., additive)

ingredients.

So-called "additive" PBFRs (e.g., PBDPEs, PBBs, HBCD) are more likely to be subject to

blooming, as these compounds are not chemically bound to the polymer backbone. Additive

PBFRs reside within the polymer matrix as discrete molecules, but may be subject to weak

Van der Waals and electrostatic interaction both between PBFR molecules and with the

polymer backbone. High molecular weight polymeric additive flame retardants such as

brominated polystyrene are more likely to remain within the matrix due to the slow rate of

diffusion. Other PBFRs may undergo both reactive and/or additive reactions with polymer

matrices e.g., tetrabromophthalic anhydride and brominated polystyrenes. Increased

temperature is also associated with an increase in the rate of PBFR migration. Release of

PBFRs or degradation products may occur at high temperatures during thermal processing

or recycling e.g. PBDPEs emissions have been reported during thermal recycling activities.
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EC50(ECx) 96h
Algae or other aquatic

plants
7.71mg/l 2

halogenated polyether

polyols

Endpoint Test Duration (hr) Species Value Source

EC50 72h
Algae or other aquatic

plants
>1000mg/l

Not

Available

EC50 48h Crustacea >1000mg/l 2

EC50 96h
Algae or other aquatic

plants
>1000mg/l 2

NOEC(ECx) 72h
Algae or other aquatic

plants
500mg/l

Not

Available

LC50 96h Fish >1000mg/l
Not

Available

propane

Endpoint Test Duration (hr) Species Value Source

Not

Available
Not Available Not Available

Not

Available

Not

Available

Legend: Extracted from 1. IUCLID Toxicity Data 2. Europe ECHA Registered Substances - Ecotoxicological

Information - Aquatic Toxicity 4. US EPA, Ecotox database - Aquatic Toxicity Data 5. ECETOC Aquatic

Hazard Assessment Data 6. NITE (Japan) - Bioconcentration Data 7. METI (Japan) - Bioconcentration

Data 8. Vendor Data

DO NOT discharge into sewer or waterways.

Persistence and degradability

Ingredient Persistence: Water/Soil Persistence: Air

tris(2-

chloroisopropyl)phosphate
HIGH HIGH

dimethyl ether LOW LOW

iso-butane HIGH HIGH

propane LOW LOW

Bioaccumulative potential

Ingredient Bioaccumulation

tris(2-

chloroisopropyl)phosphate
LOW (BCF = 4.6)

dimethyl ether LOW (LogKOW = 0.1)

iso-butane LOW (BCF = 1.97)

propane LOW (LogKOW = 2.36)

Mobility in soil

Ingredient Mobility

tris(2-

chloroisopropyl)phosphate
LOW (KOC = 1278)

dimethyl ether HIGH (KOC = 1.292)

iso-butane LOW (KOC = 35.04)

propane LOW (KOC = 23.74)
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14.5. Environmental

hazard

14.6. Special

precautions for

user

14.1. UN number

14.2. UN proper

shipping name

14.3. Transport

hazard class(es)

14.4. Packing group

14.5 Environmental

hazard

14.6. Special

precautions for

user

Not Applicable

Special provisions A145 A167 A802; A1 A145 A167 A802

Cargo Only Packing Instructions 203

Cargo Only Maximum Qty / Pack 150 kg

Passenger and Cargo Packing Instructions 203; Forbidden

Passenger and Cargo Maximum Qty / Pack 75 kg; Forbidden

Passenger and Cargo Limited Quantity Packing Instructions Y203; Forbidden

Passenger and Cargo Limited Maximum Qty / Pack 30 kg G; Forbidden

Sea transport (IMDG-Code / GGVSee)

1950

AEROSOLS

IMDG Class 2.1

IMDG Subsidiary Hazard Not Applicable

Not Applicable

Not Applicable

EMS Number F-D , S-U

Special provisions 63 190 277 327 344 381 959

Limited Quantities 1000 ml

14.7.1. Transport in bulk according to Annex II of MARPOL and the IBC code

Not Applicable

14.7.2. Transport in bulk in accordance with MARPOL Annex V and the IMSBC Code

Product name Group

polymeric

diphenylmethane

diisocyanate

Not Available

tris(2-

chloroisopropyl)phosphate
Not Available

dimethyl ether Not Available

iso-butane Not Available

halogenated polyether

polyols
Not Available

propane Not Available

14.7.3. Transport in bulk in accordance with the IGC Code

Product name Ship Type

polymeric

diphenylmethane

diisocyanate

Not Available
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Product name Ship Type

tris(2-

chloroisopropyl)phosphate
Not Available

dimethyl ether Not Available

iso-butane Not Available

halogenated polyether

polyols
Not Available

propane Not Available

SECTION 15 Regulatory information

Safety, health and environmental regulations / legislation specific for the substance or mixture

polymeric diphenylmethane diisocyanate is found on the following regulatory lists

Australia Hazardous Chemical Information System (HCIS) - Hazardous Chemicals

Australia Model Work Health and Safety Regulations - Hazardous chemicals (other than lead) requiring health monitoring

Australia Standard for the Uniform Scheduling of Medicines and Poisons (SUSMP) - Schedule 6

Australian Inventory of Industrial Chemicals (AIIC)

International Agency for Research on Cancer (IARC) - Agents Classified by the IARC Monographs - Not Classified as Carcinogenic

tris(2-chloroisopropyl)phosphate is found on the following regulatory lists

Australia Hazardous Chemical Information System (HCIS) - Hazardous Chemicals

Australian Inventory of Industrial Chemicals (AIIC)

dimethyl ether is found on the following regulatory lists

Australia Hazardous Chemical Information System (HCIS) - Hazardous Chemicals

Australia Standard for the Uniform Scheduling of Medicines and Poisons (SUSMP) - Schedule 5

Australian Inventory of Industrial Chemicals (AIIC)

iso-butane is found on the following regulatory lists

Australia Hazardous Chemical Information System (HCIS) - Hazardous Chemicals

Australian Inventory of Industrial Chemicals (AIIC)

Chemical Footprint Project - Chemicals of High Concern List

halogenated polyether polyols is found on the following regulatory lists

Not Applicable

propane is found on the following regulatory lists

Australia Hazardous Chemical Information System (HCIS) - Hazardous Chemicals

Australian Inventory of Industrial Chemicals (AIIC)

Additional Regulatory Information

Not Applicable

National Inventory Status

National Inventory Status

Australia - AIIC /

Australia Non-Industrial

Use

No (halogenated polyether polyols)

Canada - DSL No (halogenated polyether polyols)
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