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Draft Background Document
This is a working document produced under the HBM4EU prioritisation process. It consolidates input from HBM4EU partners, stakeholders and the EU Policy Board. It does not reflect the views of the HBM4EU consortium. 
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[bookmark: _Toc522029328]Substance identification
Group of substances: Diisocyanates
Rational for grouping: 
· Common analytical methods can be used to analyse multiple substances in one matrix. 
· The substances have a similar toxicological proﬁle.
· The substances have similar uses, with the possibility of substitution within the group. 
Lead substance identified by Finland: 
	Lead substance scientific name
	4,4-methylenediphenyldiisocyanate

	CAS number
	101-68-8

	EC number
	202-966-0

	Other names
	-


Substances identified by Finland as being in the group: 
[image: ]

Lead substance identified by UK: 
	Lead substance scientific name
	Hexamethylene diisocyanate

	CAS number
	822-06-0

	EC number
	212-485-8

	Other names
	-


[bookmark: _Toc522029329]Actors that nominated this substance or substance group
	EU Policy Board
	Countries
	Stakeholder Forum

	European Commission, DG Employment
	2
	-

	
	Finland, United Kingdom
	


[bookmark: _Toc522029330]Overview of the information provided
· Gaps in the information provided: Nothing on public concern
· Hazard: Hazard data for two lead substances
· Exposure: References and links to HBM data, but no overview of available data
· Regulatory status: Clear research questions linked to policy
· Public concern: Limited information on public concern
· Technical feasibility: Biomarkers and methods available
[bookmark: _Toc522029331]Knowledge gaps and proposed research activities
[bookmark: _Toc522029332]European Commission
To assess the current levels of occupational exposure to diisocyantes (MDI,TDI,HDI) as a means of determining whether existing EU OSH regulatory controls, as transposed into national legislation, are eﬀective in ensuring the protection of workers health.
Proposed research activities: 
· New data on particular chemicals 
· New data on a speciﬁc population groups or subgroup 
[bookmark: _Toc522029333]Finland
Diisocyanates are common occupational respiratory sensitisers and used in many applications (polyurethane foams, sealants, coatings) throughout the European Union. The total tonnage is about 2.5 million tonnes/yr. The annual number of new occupational diseases caused by diisocyanates has been estimated to be more than 5000 cases which is exceptionally high. 
In addition, aromatic diisocyanates (like MDI and TDI) are degraded by hydrolysis or metabolism to yield primary aromatic amines known to be genotoxic carcinogens (MDA and TDA). Thus, there is a concern on carcinogenicity as well, and therefore, e.g. 4,4-MDI and TDI has been classiﬁed as suspected carcinogens in Europe (carc cat 2 according to CLP). Thus, diisocyanates are closely related to aniline group and can be considered as part of it. 
One special feature in diisocyanates is that they can cause sensitization also via dermal contact. Therefore, air monitoring alone is not enough to identify hazardous exposures. Quite often sensitization has occurred even though air levels have been below the detection limits. Therefore, sensitive methods for the identiﬁcation of total (systemic) exposure are needed. 
Interesting question is also how much carcinogenic diamines are formed at current exposure scenarios and related cancer risk. Because of their high potency, the use of diisocyanates has been proposed to be restricted in Europe unless special conditions, e.g. for the training of workers, apply. 
If this restriction comes into the force there is a need to follow-up its eﬀectiveness. In addition, it has been suggested that some uses may be exempted from the restriction, if it can be shown (e.g. using biomonitoring) that the exposure is minimal. Also for this sensitive methods are needed for the whole group of diisocyanates.
Proposed research activities: 
· New data on a speciﬁc population groups or subgroups 
· Development of new research activities
[bookmark: _Toc522029334]United Kingdom
· Exposure proﬁles across Europe. 
· More speciﬁc biomarkers. 
· Role in childhood asthma due to prevalence.
Proposed research activities: 
· New data on particular chemicals 
· Development of new research activities
[bookmark: _Toc522029335]Hazardous properties
[bookmark: _Toc522029336]Current knowledge gaps on hazardous properties
[bookmark: _Toc522029337]European Commission
No information provided. 
[bookmark: _Toc522029338]Finland
Carcinogenicity fo diﬀerent aromatic diisocyanates is uncertain and it is related to the formation of diamines in the body. Dose-response for sensitization is also uncertain; By this far it has not been possible to identify the threshold for their sensitizing properties.
[bookmark: _Toc522029339]United Kingdom
No information provided.
[bookmark: _Toc522029340]Hazard classifications
For the lead substance 4,4-methylenediphenyldiisocyanate
	IARC classifications

	

	Carc
	2

	STOT SE 
	

	STOT RE 
	2

	Neurotoxic
	No

	Immunotoxic
	No

	Respiratory sensitizer
	Yes

	SVHC
	No

	Endocrine disrupting substance
	No, but new compounds within the class are being developed all the time



	Harmonised classification and labelling for 4,4-methylenediphenyldiisocyanate:

	· According to the harmonised classification and labelling (ATP01) approved by the European Union, this substance causes serious eye irritation, is harmful if inhaled, is suspected of causing cancer, may cause damage to organs through prolonged or repeated exposure, causes skin irritation, may cause an allergic skin reaction, may cause allergy or asthma symptoms or breathing difficulties if inhaled and may cause respiratory irritation.
	[image: https://echa.europa.eu/diss-blank-theme/images/cnl/pictograms/GHS08.png][image: https://echa.europa.eu/diss-blank-theme/images/cnl/pictograms/GHS07.png]


	Properties of concern:

	· Skin sensitizer
· Respiratory sensitizer

	Reference: ECHA Brief Profile on 4,4'-methylenediphenyl diisocyanate



	Harmonised classification and labelling for Hexamethylene diisocyanate:

	· According to the harmonised classification and labelling (CLP00) approved by the European Union, this substance is toxic if inhaled, causes serious eye irritation, causes skin irritation, may cause an allergic skin reaction, may cause allergy or asthma symptoms or breathing difficulties if inhaled and may cause respiratory irritation.

· Additionally, the classification provided by companies to ECHA in REACH registrations identifies that this substance is fatal if inhaled, causes severe skin burns and eye damage and is harmful if swallowed.
	[image: https://www.echa.europa.eu/diss-blank-theme/images/cnl/pictograms/GHS08.png][image: https://www.echa.europa.eu/diss-blank-theme/images/cnl/pictograms/GHS06.png]
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	Properties of concern:

	· Skin sensitizer
· Respiratory sensitizer

	Reference: ECHA Brief Profile on Hexamethylene diisocyanate


[bookmark: _Toc522029341]Persistence and bioaccumulation potential
	PBT
	No 

	vPvB
	No

	Very Persistent
	No 


[bookmark: _Toc522029342]Exposure characteristics
[bookmark: _Toc522029343]Current knowledge gaps on exposure
[bookmark: _Toc522029344]European Commission
To assess the current levels of occupational exposure to diisocyanates as a means of determining whether existing EU OSH regulatory controls, as transposed into national legislation, are eﬀective in ensuring the protection of workers health.
[bookmark: _Toc522029345]Finland
Importance of the skin exposure versus air exposure. Exposure at diﬀerent work tasks. Exposure to diamines when diisocyanates are used.
[bookmark: _Toc522029346]United Kingdom
Role in childhood asthma (e.g. MDI in plastics).
[bookmark: _Toc522029347]Availability of HBM data
Biomonitoring will be carried out by employers, however it is not known whether the results are publicly available.
The following references are for published HBM studies:
· (Jones et al. 2017)
· (Sepai and Sabbioni 2017)
· (Bhandari et al. 2016)
· (Sabbioni et al. 2017)
· (Sabbioni et al. 2016)
· (Brzeźnicki and Bonczarowska 2015)
· (Świerczyńska-Machura et al. 2015)
[bookmark: _Toc522029348]Exposure media
· Air
· Consumer products - Plastics, foams, glues
[bookmark: _Toc522029349]Exposure sources
· The key area of interest is occupational exposure in a range of employment sectors and activities e.g. PU foam, surface coating by spraying etc.
· Occupational exposure in many ﬁelds of industry (in the manufacture and use of polyurethane foams and diﬀerent sealants, car painting etc.)
[bookmark: _Toc522029350]Production volumes
>1000 tonnes per annum
For the lead substance 4,4'-methylenediphenyl diisocyanate
About 4,4'-methylenediphenyl diisocyanate
This substance is manufactured and/or imported in the European Economic Area in 100 000 - 1 000 000 tonnes per year. 
This substance is used by consumers, by professional workers (widespread uses), in formulation or re-packing, at industrial sites and in manufacturing.
Consumer Uses 
This substance is used in the following products: adhesives and sealants, coating products and polymers. 
Other release to the environment of this substance is likely to occur from: indoor use and outdoor use resulting in inclusion into or onto materials (e.g. binding agent in paints and coatings or adhesives). 
Article service life 
ECHA has no public registered data on the routes by which this substance is most likely to be released to the environment. ECHA has no public registered data indicating whether or into which articles the substance might have been processed. 
Widespread uses by professional workers 
This substance is used in the following products: adhesives and sealants and coating products. This substance is used in the following areas: building & construction work. Other release to the environment of this substance is likely to occur from: indoor use (e.g. machine wash liquids/detergents, automotive care products, paints and coating or adhesives, fragrances and air fresheners) and outdoor use.
Formulation or re-packing 
ECHA has no public registered data indicating whether or in which chemical products the substance might be used. Release to the environment of this substance is likely to occur from industrial use: formulation of mixtures, formulation in materials, for thermoplastic manufacture and in the production of articles. 
Uses at industrial sites 
This substance is used in the following products: adhesives and sealants and coating products. 
This substance is used in the following areas: formulation of mixtures and/or re-packaging. 
This substance is used for the manufacture of: chemicals. 
Release to the environment of this substance is likely to occur from industrial use: for thermoplastic manufacture, formulation of mixtures, formulation in materials and in the production of articles. 
Manufacture 
Release to the environment of this substance is likely to occur from industrial use: manufacturing of the substance, formulation of mixtures and for thermoplastic manufacture. 
Reference: ECHA Brief Profile on 4,4'-methylenediphenyl diisocyanate, (ECHA 2017)
[bookmark: _Toc522029351]Environmental releases
No
[bookmark: _Toc522029352]Human exposure
[bookmark: _Toc522029353]Human exposure routes
· Inhalation
· Dermal exposure at workplaces
· Oral
[bookmark: _Toc522029354]Prevalence of exposure
· There is widespread exposure of workers 
· Certain sub-populations are exposed
The key area of interest is occupational exposure.
[bookmark: _Toc522029355]Highly exposed groups
· Adults
· Pregnant women 
· Men 
· Women
· Individuals of lower socio-economic status
· Workers (professional and/or industrial)
[bookmark: _Toc522029356]Vulnerable groups
· Infants and children
· Workers (professional and/or industrial)
[bookmark: _Toc522029357]Regulation and policy
[bookmark: _Toc522029358]Current policy questions
	Question
	Source

	Are the current regulatory controls resulting in eﬀective workers' health protection in practice?
	EC

	Eﬀectiveness of the planned restriction proposal? Possibilities to set a biological limit value for diisocyanates?
	Finland


[bookmark: _Toc522029359]EU Regulations
	Chemicals legislation

	Registration, Evaluation, Authorisation & Restriction of Chemicals (REACH)
Restrictions: A proposal for a restriction under REACH was submitted by German on 07/10/2016. See Annex XV Restriction Report on diisocyanates. 
Substance included in the Community Rolling Action Plan (CoRAP).
Some uses of this substance are restricted under Annex XVII of REACH.

	Harmonised classification under the Classification Labelling & Packaging (CLP) Regulation. 

	Occupational health and safety

	Chemical Agents Directive 98/24/EC 


[bookmark: _Toc522029360]National regulations
The Member State level legislation that transposes the Chemical Agents Directive into national legislation.
[bookmark: _Toc522029361]Regulatory guidance values
No EU level Occupational Exposure Limit value of Biological Limit Value. There will be values at national level in certain of the Member States. 
Diisocyantes are recognised as a priority group of chemicals for the development of limit values at EU level at some time in the future.
There are no EU OEL for diisocyanates. It has been not possible to identify the threshold for its sensitizing properties, therefore setting of IOELV is not possible and BOELVs has been set by this far only for clear carcinogens.
[bookmark: _Toc522029362]Human biomonitoring values
UK / Germany / US
[bookmark: _Toc522029363]Risk assessments 
See Annex XV Restriction Report on diisocyanates (BAuA 2016)
[bookmark: _Toc522029364]Public concern
The substance group is not on the Sin List. 
[bookmark: _Toc522029365]Technical feasibility
[bookmark: _Toc522029366]Availability of biomarkers and methods
Yes, both biomarkers and methods are available.  
[bookmark: _Toc522029367]Work required to develop new approaches
· Validation and sensitivity of the available biomarkers in diﬀerent exposure scenarios.
· Speciﬁc biomarkers would be beneﬁcial but not essential.
[bookmark: _Toc522029368]References
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CAs Trivial Name;
Number EC Registration Name IUPAC Name Abbreviation
1,1-methylenebis(a-

101-688  4,4-methylenediphenyldiisocyanate isocyanatobenzene) mDI

1,1methylenebis(2-

253605-02  2,2-methylenediphenyldiisocyanate isocyanatobenzene) 2,2' MpI

socyanato-2-(4-

5873-54-1 isocyanatobenzyl)benzene 2,4' MDI

p-Toluenediisocyanate

584-84-9 2,4-diisocyanato-1-methylbenzene  (2,4-TDI)

m-Toluenedisocyanate

91-08-7 2,6-diisocyanato-1-methylbenzene (2,6~ TDI)

26471-62-5  o-(p-isocyanatobenzyl)phenyl Reaction mass of 4-methyl-m- T80 oderTes
isocyanate phenylenediisocyanateand 2-methyl-

m-phenylene diisocyanate

3173-72:6  4-methyl-m-phenylene 1,5-diisocyanatonaphthalene NDI

91-97-4 2-methyl-m-phenylene 1-isocyanato-4-(4-isocyanato-3-methyl- Tolidinediisocyanate
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2162734 diisocyanate triisopropylbenzene TRIDI
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Confidential
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