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[bookmark: _Toc522029138]Substance identification
Group of substances: Aprotic solvents
Rational for grouping: 
· The substances have similar uses, with the possibility of substitution within the group.
· The substances have a similar toxicological profile
· Common analytical methods can be used to analyse multiple substances in one matrix.

Lead substances proposed by ECHA:
· 1-methyl-2-pyrrolidone  (NMP) 
· 1-ethylpyrrolidin-2-one (NEP) 
· N,N-dimethylacetamide (DMAC) 
· N,N-dimethylformamide (DMF) 
Lead substances proposed by Germany:
· 1-methyl-2-pyrrolidone  (NMP) 
· 1-ethylpyrrolidin-2-one (NEP) 

	Lead substance
	1-methyl-2-pyrrolidone  

	CAS number
	872-50-4

	EC number
	212-828-1

	Other names
	NMP



	Lead substance
	1-ethylpyrrolidin-2-one 

	CAS number
	2687-91-4  

	EC number
	220-250-6

	Other names
	NEP



	Lead substance
	N,N-dimethylacetamide

	CAS number
	127-19-5

	EC number
	204-826-4

	Other names
	DMAC



	Lead substance
	N,N-dimethylformamide (DMF)

	CAS number
	200-679-5

	EC number
	68-12-2

	Other names
	DMF


[bookmark: _Toc522029139]Actors that nominated this substance or substance group
	EU Policy Board
	Countries
	Stakeholder Forum

	European Chemicals Agency
	1
	-

	
	Germany
	


[bookmark: _Toc522029140]Quality of the information submitted
· Gaps in the information provided: Not much provided in knowledge gaps
· Hazard: Brief profile existent in ECHA’s website for each substance that was nominated
· Exposure: Limited information provided in knowledge gaps
· Regulatory status: No information provided in environmental releases. No legislation provided other than REACH. No national legislation provided.
· Public concern: In the SIN list.
· Technical feasibility: Little information on technical feasibility
[bookmark: _Toc522029141]Knowledge gaps and proposed research activities
[bookmark: _Toc522029142]European Chemicals Agency
Biomonitoring of workers in relevant uses 
Proposed research activities
· New data on a specific population groups or subgroups
[bookmark: _Toc522029143]Germany
Proposed research activities
· New data on particular chemicals
· New data on a specific population groups or subgroups
[bookmark: _Toc522029144]Hazardous properties
[bookmark: _Toc522029145]Current knowledge gaps on hazardous properties
[bookmark: _Toc522029146]European Chemicals Agency
There are no specific data gaps regarding the hazard profile of the group. Most members of the group are known reproductive toxicants with harmonised classification as Repr. 1B under CLP
[bookmark: _Toc522029147]Germany
No information provided.
[bookmark: _Toc522029148]Hazard classification
	Responses to survey questions on hazard classifications

	IARC classifications

	-

	Repr. 1B
	Yes

	STOT SE 
	3

	STOT RE 
	-

	Neurotoxic
	-

	Immunotoxic
	-

	Respiratory sensitizer
	-

	Endocrine disrupting substance
	-



	Other classifications

	REACH SVHC
	Yes

	Emerging substance
	No


[bookmark: _Toc522029149]Hazard classifications for 1-methyl-2-pyrrolidone (NMP)
	Classification according to CLP Regulation (EC) No 1272/2008

	Harmonised classification and labelling for :

	· Danger! According to the harmonised classification and labelling (ATP09) approved by the European Union, this substance may damage the unborn child, causes serious eye irritation, causes skin irritation 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:

	· Toxic to reproduction

	Classification provided by companies: 

	· Additionally, the classification provided by companies to ECHA in REACH registrations identifies that this substance may damage fertility or the unborn child.  

	
	

	Reference: ECHA Brief Profile on 1-methyl-2-pyrrolidone


[bookmark: _Toc522029150]Hazard classifications for 1-ethylpyrrolidin-2-one (NEP)
	Harmonised classification and labelling for :

	· Danger! According to the harmonised classification and labelling (ATP05) approved by the European Union, this substance may damage the unborn child.
· Additionally, the classification provided by companies to ECHA in REACH registrations identifies that this substance may damage fertility or the unborn child and causes serious eye damage.
	[image: https://echa.europa.eu/diss-blank-theme/images/cnl/pictograms/GHS08.png]  [image: https://echa.europa.eu/diss-blank-theme/images/cnl/pictograms/GHS05.png]

	Properties of concern:

	· Toxic to reproduction
· Persistent, bio accumulative and toxic

	Classification provided by companies: 

	· Additionally, the classification provided by companies to ECHA in CLP notifications identifies that this substance is harmful if swallowed, is suspected of damaging fertility or the unborn child, causes skin irritation and may cause respiratory irritation.
[image: https://echa.europa.eu/diss-blank-theme/images/cnl/pictograms/GHS07.png]  

	
	

	Reference: ECHA Brief Profile on 1-ethylpyrrolidin-2-one


[bookmark: _Toc522029151]Hazard classifications for N,N-dimethylacetamide (DMAC) 
	Harmonised classification and labelling for :

	· Danger! According to the harmonised classification and labelling (ATP09) approved by the European Union, this substance may damage the unborn child, is harmful in contact with skin and is harmful if inhaled.
	[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:

	· Toxic to reproduction

	Reference: ECHA Brief Profile on N,N-dimethylacetamide


[bookmark: _Toc522029152]Hazard classifications for N,N-dimethylformamide (DMF)
	Harmonised classification and labelling for :

	· Danger! According to the harmonised classification and labelling (CLP00) approved by the European Union, this substance may damage the unborn child, is harmful in contact with skin, causes serious eye irritation and is harmful if inhaled.
	[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:

	· Toxic to reproduction

	Reference: ECHA Brief Profile on N,N-dimethylformamide


[bookmark: _Toc522029153]Persistence and bioaccumulation potential
	PBT
	No (except for 1-ethylpyrrolidin-2-one which is PBT)

	vPvB
	No

	Very Persistent
	No


[bookmark: _Toc522029154]Other useful information 
ECHA provided documents from the Committee for Risk Assessment:
1-methyl-2-pyrrolidone (NMP) (ECHA and Committee for Risk Assessment 2014a; ECHA 2014)
N-ethyl-2-pyrrolidone (NEP) (ECHA and Committee for Risk Assessment 2011)
N-N-dimethylacetamide (DMAC) (ECHA and Committee for Risk Assessment 2014b)

Germany provided the information: CMR
[bookmark: _Toc522029155]Exposure characteristics
[bookmark: _Toc522029156]Current knowledge gaps on exposure
[bookmark: _Toc522029157]European Chemicals Agency
No information provided.
[bookmark: _Toc522029158]Germany 
High exposure groups in EU? Combination effects with NEP and other reprotoxic chemicals.
Ingestion important pathway, children at higher risk, are workers at higher risks?
[bookmark: _Toc522029159]Availability of HBM data
Yes, but limited (Bader et al. 2006; Meier et al. 2013).
[bookmark: _Toc522029160]Exposure media
· Multisource exposure
· Air
· Consumer products
· Ingredients in paints, graffiti remover, inks, toner, ph-regulators, floccants, precipitants, neutralisation agents, laboratory chemicals. 
· Indoors from use in paints and carpeting
· Indoor air
[bookmark: _Toc522029161]Exposure sources, production volumes and environmental releases
[bookmark: _Toc522029162]Exposure sources
A wide range of industrial uses e.g. non-wire coaters, electronics, cleaning products, functional fluids.
[bookmark: _Toc522029163]Production volumes
According to ECHA, the European production volume of NMP in 2003 was reported to be 30,000 to 50,000 tonnes, out of a total global production of 100,000 to 150,000 tonnes. European production had reportedly reduced to 20,000 to 30,000 tonnes by 2005 (OECD SIDS, 2007).
According to Germany, 10-100 tonnes per annum

Information from the ECHA Brief Profile on 1-methyl-2-pyrrolidone
General
This substance is manufactured and/or imported in the European Economic Area in 10 000 - 100 000 tonnes per year.
Consumer Uses
This substance is used in the following products: inks and toners. 
Other release to the environment of this substance is likely to occur from: indoor use. 
Article service life 
ECHA has no public registered data on the use of this substance in activities or processes at the workplace. 
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: pH regulators and water treatment products and laboratory chemicals. 
This substance is used in the following areas: scientific research and development, agriculture, forestry and fishing and formulation of mixtures and/or re-packaging. This substance is used for the manufacture of: chemicals. 
This substance is used in the following activities or processes at workplace: transfer of chemicals between vessels/large containers, closed processes with no likelihood of exposure, closed, continuous processes with occasional controlled exposure, closed batch processing in synthesis or formulation, non-industrial spraying, batch processing in synthesis or formulation with opportunity for exposure, treatment of articles by dipping and pouring and roller or brushing applications. 
Other release to the environment of this substance is likely to occur from: outdoor use, indoor use (e.g. machine wash liquids/detergents, automotive care products, paints and coating or adhesives, fragrances and air fresheners), indoor use in close systems with minimal release (e.g. cooling liquids in refrigerators, oil-based electric heaters) and outdoor use in close systems with minimal release (e.g. hydraulic liquids in automotive suspension, lubricants in motor oil and break fluids). 
 Formulation or re-packing
This substance is used in the following products: polymers. 
This substance is used in the following activities or processes at workplace: transfer of chemicals between vessels/large containers, closed processes with no likelihood of exposure, closed, continuous processes with occasional controlled exposure, closed batch processing in synthesis or formulation, transfer of substance into small containers, laboratory work, batch processing in synthesis or formulation with opportunity for exposure, mixing in open batch processes and production of mixtures or articles by tabletting, compression, extrusion or pelletisation. 
Release to the environment of this substance is likely to occur from industrial use: formulation of mixtures and manufacturing of the substance. 
Uses at industrial sites 
This substance is used in the following products: washing & cleaning 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. 
This substance is used in the following activities or processes at workplace: transfer of chemicals between vessels/large containers, closed batch processing in synthesis or formulation, closed, continuous processes with occasional controlled exposure, closed processes with no likelihood of exposure, batch processing in synthesis or formulation with opportunity for exposure, treatment of articles by dipping and pouring and roller or brushing applications. 
Release to the environment of this substance is likely to occur from industrial use: in processing aids at industrial sites, of substances in closed systems with minimal release, as an intermediate step in further manufacturing of another substance (use of intermediates), manufacturing of the substance, in the production of articles and as processing aid. 
Manufacture
This substance is used in the following activities or processes at workplace: transfer of chemicals between vessels/large containers, closed processes with no likelihood of exposure, closed, continuous processes with occasional controlled exposure, closed batch processing in synthesis or formulation, batch processing in synthesis or formulation with opportunity for exposure, laboratory work and transfer of substance into small containers. 
Release to the environment of this substance is likely to occur from industrial use: manufacturing of the substance, formulation of mixtures, in processing aids at industrial sites and as an intermediate step in further manufacturing of another substance (use of intermediates). 
 

Information from the ECHA Brief Profile on 1-ethylpyrrolidin-2-one
General
This substance is manufactured and/or imported in the European Economic Area in 1 000 - 10 000 tonnes per year.
Consumer Uses
This substance is used in the following products: anti-freeze products, coating products, lubricants and greases, adhesives and sealants, air care products, non-metal-surface treatment products, inks and toners, leather treatment products, polishes and waxes and washing & cleaning products. 
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. 
 Article service life
ECHA has no public registered data on the use of this substance in activities or processes at the workplace. 
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: coating products, laboratory chemicals, polymers and washing & cleaning products. 
ECHA has no public registered data on the types of manufacture using this substance. 
This substance is used in the following activities or processes at workplace: transfer of chemicals between vessels/large containers, closed processes with no likelihood of exposure, closed, continuous processes with occasional controlled exposure, closed batch processing in synthesis or formulation, roller or brushing applications, non-industrial spraying, batch processing in synthesis or formulation with opportunity for exposure and treatment of articles by dipping and pouring. 
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), outdoor use, indoor use in close systems with minimal release (e.g. cooling liquids in refrigerators, oil-based electric heaters) and outdoor use in close systems with minimal release (e.g. hydraulic liquids in automotive suspension, lubricants in motor oil and break fluids). 
Formulation or re-packing
This substance is used in the following products: laboratory chemicals. 
This substance is used in the following activities or processes at workplace: transfer of chemicals between vessels/large containers, closed processes with no likelihood of exposure, closed, continuous processes with occasional controlled exposure, closed batch processing in synthesis or formulation, transfer of substance into small containers, batch processing in synthesis or formulation with opportunity for exposure, laboratory work and mixing in open batch processes. 
Release to the environment of this substance is likely to occur from industrial use: formulation of mixtures and manufacturing of the substance. 
Uses at industrial sites
This substance is used in the following products: laboratory chemicals, coating products, polymers, washing & cleaning products and water treatment chemicals. 
This substance is used in the following areas: formulation of mixtures and/or re-packaging. This substance is used for the manufacture of: chemicals. 
This substance is used in the following activities or processes at workplace: transfer of chemicals between vessels/large containers, closed processes with no likelihood of exposure, closed, continuous processes with occasional controlled exposure, closed batch processing in synthesis or formulation, batch processing in synthesis or formulation with opportunity for exposure, treatment of articles by dipping and pouring, roller or brushing applications and industrial spraying. 
Release to the environment of this substance is likely to occur from industrial use: in processing aids at industrial sites, in the production of articles, as processing aid, of substances in closed systems with minimal release and as an intermediate step in further manufacturing of another substance (use of intermediates). 
Manufacture 
This substance is used in the following activities or processes at workplace: transfer of chemicals between vessels/large containers, closed processes with no likelihood of exposure, closed, continuous processes with occasional controlled exposure, closed batch processing in synthesis or formulation, batch processing in synthesis or formulation with opportunity for exposure, laboratory work and transfer of substance into small containers. 
Release to the environment of this substance is likely to occur from industrial use: manufacturing of the substance, formulation of mixtures, in processing aids at industrial sites and as an intermediate step in further manufacturing of another substance (use of intermediates). 

Information from the ECHA Brief Profile on N,N-dimethylacetamide
General
This substance is manufactured and/or imported in the European Economic Area in 10 000 - 100 000 tonnes per year.
Consumer Uses
ECHA has no public registered data indicating whether or in which chemical products the substance might be used. 
ECHA has no public registered data on the routes by which this substance is most likely to be released to the environment. 
Article service life
This substance is used in the following activities or processes at workplace: production of mixtures or articles by tabletting, compression, extrusion or pelletisation and the low energy manipulation of substances bound in materials or articles. 
Release to the environment of this substance is likely to occur from industrial use: industrial abrasion processing with low release rate (e.g. cutting of textile, cutting, machining or grinding of metal). 
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: laboratory chemicals. 
This substance is used in the following areas: scientific research and development. This substance is used for the manufacture of: machinery and vehicles. 
This substance is used in the following activities or processes at workplace: laboratory work. 
Release to the environment of this substance is likely to occur from industrial use: in processing aids at industrial sites and as an intermediate step in further manufacturing of another substance (use of intermediates). Other release to the environment of this substance is likely to occur from: indoor use as processing aid and indoor use in close systems with minimal release (e.g. cooling liquids in refrigerators, oil-based electric heaters). 
Formulation or re-packing
ECHA has no public registered data indicating whether or in which chemical products the substance might be used. 
This substance is used in the following activities or processes at workplace: transfer of chemicals between vessels/large containers and mixing in open batch processes. 
Release to the environment of this substance is likely to occur from industrial use: formulation of mixtures. 
Uses at industrial sites 
This substance is used in the following products: laboratory chemicals. This substance has an industrial use resulting in manufacture of another substance (use of intermediates). 
This substance is used for the manufacture of: chemicals and textile, leather or fur. 
This substance is used in the following activities or processes at workplace: transfer of chemicals between vessels/large containers, closed batch processing in synthesis or formulation, batch processing in synthesis or formulation with opportunity for exposure, closed processes with no likelihood of exposure, closed, continuous processes with occasional controlled exposure and laboratory work. 
Release to the environment of this substance is likely to occur from industrial use: in processing aids at industrial sites, as an intermediate step in further manufacturing of another substance (use of intermediates) and in the production of articles. 
Manufacture
This substance is used in the following activities or processes at workplace: closed processes with no likelihood of exposure. 
Release to the environment of this substance is likely to occur from industrial use: manufacturing of the substance. 

Information from the ECHA Brief Profile on N,N-dimethylformamide
General
This substance is manufactured and/or imported in the European Economic Area in 10 000 - 100 000 tonnes per year.
Consumer Uses
ECHA has no public registered data indicating whether or in which chemical products the substance might be used. 
ECHA has no public registered data on the routes by which this substance is most likely to be released to the environment. 
Article service life
ECHA has no public registered data on the use of this substance in activities or processes at the workplace. 
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: laboratory chemicals. 
This substance is used in the following areas: scientific research and development. 
This substance is used in the following activities or processes at workplace: laboratory work and transfer of chemicals between vessels/large containers at non-dedicated facilities. 
Release to the environment of this substance is likely to occur from industrial use: in processing aids at industrial sites and as an intermediate step in further manufacturing of another substance (use of intermediates).  
Formulation or re-packing
ECHA has no public registered data indicating whether or in which chemical products the substance might be used. 
This substance is used in the following activities or processes at workplace: transfer of chemicals between vessels/large containers and mixing in open batch processes. 
Release to the environment of this substance is likely to occur from industrial use: formulation of mixtures. 
Uses at industrial sites 
This substance is used in the following products: laboratory chemicals. This substance has an industrial use resulting in manufacture of another substance (use of intermediates). 
This substance is used for the manufacture of: chemicals and machinery and vehicles. 
This substance is used in the following activities or processes at workplace: transfer of chemicals between vessels/large containers, closed batch processing in synthesis or formulation, closed processes with no likelihood of exposure, closed, continuous processes with occasional controlled exposure, batch processing in synthesis or formulation with opportunity for exposure, transfer of substance into small containers and laboratory work. 
Release to the environment of this substance is likely to occur from industrial use: in processing aids at industrial sites, as an intermediate step in further manufacturing of another substance (use of intermediates) and of substances in closed systems with minimal release. 
Manufacture 
This substance is used in the following activities or processes at workplace: closed processes with no likelihood of exposure, closed, continuous processes with occasional controlled exposure, transfer of chemicals between vessels/large containers at dedicated facilities and laboratory work. 
Release to the environment of this substance is likely to occur from industrial use: manufacturing of the substance. 
[bookmark: _Toc522029164]Environmental releases
No information provided.
[bookmark: _Toc522029165]Human exposure
[bookmark: _Toc522029166]Human exposure routes
· Dermal
· Inhalation
· Trans placental
[bookmark: _Toc522029167]Prevalence of exposure
· Certain sub-populations are exposed
· There is widespread exposure of the general population
· Prevalence of high exposure is expected due to wide use and high production volume
[bookmark: _Toc522029168]Highly exposed groups
· Workers (professional and/or industrial)
[bookmark: _Toc522029169]Vulnerable groups
· Pregnant women
· Infants and children
· Workers (professional and/or industrial)
[bookmark: _Toc522029170]Regulation and policy
[bookmark: _Toc522029171]Current policy questions
	Question
	Source

	The substances are subject to regulatory action in EU and elsewhere and biomonitoring is invaluable in considering the need for measures and to develop the risk assessment supporting the measures. It is also essential for monitoring the measures once adopted.
	ECHA


[bookmark: _Toc522029172]EU Regulations
	Chemicals legislation

	Registration, Evaluation, Authorisation & Restriction of Chemicals (REACH)
NMP and DMAC are listed on the Candidate List under REACH as substances of very high concern. NMP is furthermore under consideration for restriction under REACH. Please see ECHA’s substance information website for further information on the regulatory status of the substances on the ECHA dissemination site.
N,N-dimethylacetamide
1-methyl-2-pyrrolidone
2-ethylpyrrolidin-2-one
1-butylpyrrolidin-2-one
N,N-dimethylformamide
NMP has been consider for a restriction specifying a limit that users have to consider in their risk assessment. This is under consideration in the Commission. DMF and DMAC are likely to be considered for restriction in the future.

	Classification Labelling & Packaging (CLP) 
A European Union Harmonised Classification & Labelling has been assigned to this substance.

	Occupational health and safety

	Please see EC Inventory
EINECS (European INventory of Existing Commercial chemical Substances)
ELINCS (European LIst of Notified Chemical Substances)
NLP (No-Longer Polymers)


[bookmark: _Toc522029173]Regional and Global regulations (where relevant)
Under consideration in USA for measures
[bookmark: _Toc522029174]National regulations (where relevant)
[bookmark: _Toc522029175]Regulatory guidance values
Restriction sets a DNEL of 14 mg/m3.
NEP=TDI-like value: 0.45 mg/kg bw/day
NMP=TDI-like value: 0.42 mg/kg bw/day
[bookmark: _Toc522029176]Human biomonitoring values
NEP=HBM-I=10 mg/L urine for children; 15 mg/L for adults / HBM-II=25 mg/L urine for children; 40 mg/L for adults
NMP=HBM-I=10 mg/L urine for children; 15 mg/L for adults / HBM-II=25 mg/L urine for children; 40 mg/L for adults
[bookmark: _Toc522029177]Risk assessments 
Please see the reference “New HBM values for emerging substances, inventory of reference and HBM values in force, and working principles of the German Human Biomonitoring Commission” (Apel et al. 2017).
[bookmark: _Toc522029178]Reducing human exposure
[bookmark: _Toc522029179]Public concern
The substances are included in the ChemSec’s SIN list (Substitute It Now!).
[bookmark: _Toc522029180]Technical feasibility
[bookmark: _Toc522029181]Availability of biomarkers and methods
Yes.
[bookmark: _Toc522029182]Work required to develop new approaches
Yes.
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