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: _Toc522029083]Substance identification
	Substance/group scientific name
	Acrylamide

	CAS number
	79-06-01

	EC number
	201-173-7

	Other names
	2-propenamide, acrylic amide, ethylene carboxamide


[bookmark: _Toc522029084]Actors that nominated this substance or substance group
	EU Policy Board
	Countries
	Stakeholder Forum

	European Food Safety Authority
	1
	-

	
	Netherlands
	


[bookmark: _Toc522029085]Overview of the information submitted
· Gaps in the information provided: No evidence of public concern
· Hazard: Comprehensive data 
· Exposure: Limited HBM data available 
· Regulatory status: Comprehensive overview
· Public concern: No specific evidence of public concern
· Technical feasibility: Both biomarkers and methods are available. 
[bookmark: _Toc522029086]Knowledge gaps and proposed research activities
[bookmark: _Toc522029087]European Food Safety Authority 
Proposed research activities: 
· New data on particular chemicals
[bookmark: _Toc522029088]Netherlands
Health impact assessment. 
Proposed research activities: 
· Development of new research activities
· Eﬀects of chronic, low exposure to carcinogens
[bookmark: _Toc522029089]Hazardous properties
[bookmark: _Toc522029090]Current knowledge gaps on hazardous properties
[bookmark: _Toc522029091]European Food Safety Authority
No information.
[bookmark: _Toc522029092]Netherlands
Eﬀects of long term, intermittent exposure to low quantities of carcinogens.
[bookmark: _Toc522029093]Hazard classifications
	Responses to survey questions on hazard classifications

	IARC classifications

	2A

	Mutag.
	1B

	Repro.
	2

	STOT SE 
	(NL – 2)

	STOT RE 
	1, H372, (NL - 2)

	Neurotoxic
	Yes

	Immunotoxic
	No 

	Respiratory sensitizer
	No

	Endocrine disrupting substance
	No

	REACH SVHC
	Yes

	Emerging substance
	No



	Classification according to CLP Regulation (EC) No 1272/2008

	Harmonised classification and labelling:

	· According to the harmonised classification and labelling (CLP00) approved by the European Union, this substance is toxic if swallowed, may cause genetic defects, may cause cancer, causes damage to organs through prolonged or repeated exposure, is harmful in contact with skin, causes serious eye irritation, is harmful if inhaled, is suspected of damaging fertility, causes skin irritation and may cause an allergic skin reaction. 

· Additionally, the classification provided by companies to ECHA in REACH registrations identifies that this substance is suspected of damaging fertility or the unborn child.
	[image: GHS06: Acute Toxicity][image: GHS08: Serious Health Hazard]
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	Properties of concern:

	· Carcinogenic
· Mutagenic
· Skin sensitizer

	Reference: ECHA Brief Profile on acrylamide


[bookmark: _Toc522029094]Persistence and bioaccumulation potential
	PBT
	No

	vPvB
	EFSA No / NL Yes

	Very Persistent
	EFSA No / NL Yes


[bookmark: _Toc522029095]Exposure characteristics
[bookmark: _Toc522029096]Current knowledge gaps on exposure
[bookmark: _Toc522029097]European Food Safety Authority
Exposure of the general population through acrylamide occurs mainly via food. A number of epidemiological studies have studied the possible association between acrylamide and cancer. One of the main limitations of these studies are the methodologies used to estimate the acrylamide intake from food. Urinary biomarkers and the Hb adducts used as blood biomarkers would reﬂect the internal dose of acrylamide (and its bioactive metabolite, glycidamide) that is present in the human subjects, and it is likely that they may be a more reliable indicator of dose than that derived from dietary estimates, in view of the number of potential variables which might aﬀect the accuracy of the intake determination for acrylamide.
[bookmark: _Toc522029098]Netherlands
Relation of internal dose (body burden) and toxicological eﬀect. 
[bookmark: _Toc522029099]Availability of HBM data
Yes, For a review of available publications see EFSA Scientiﬁc Opinion on Acrylamide in food (EFSA Panel on Contaminants in the Food Chain (CONTAM) 2015)
[bookmark: _Toc522029100]Exposure media
· Water 
· Food
· Occupational exposure
[bookmark: _Toc522029101]Exposure sources
· Industrial chemical and in the production of polyacrylamides.
· Food processing contaminant: it forms predominantly from free asparagine and reducing sugars during high temperature processing, such as frying, roasting and baking.
· Thickeners 
· Dyes
· Paints 
· Cooked starchy food
[bookmark: _Toc522029102]Production volumes
Precise volume unknown. 
Information from the ECHA Brief Profile on acrylamide
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 professional workers (widespread uses), at industrial sites and in manufacturing.
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 has an industrial use resulting in manufacture of another substance (use of intermediates). 
This substance is used in the following areas: building & construction work, health services and scientific research and development. This substance is used for the manufacture of: chemicals. 
This substance is used in the following activities or processes at workplace: laboratory work, 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, transfer of chemicals between vessels/large containers at dedicated facilities 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 or re-packing 
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 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. 
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 in the following areas: scientific research and development. This substance is used for the manufacture of: chemicals. 
This substance is used in the following activities or processes at workplace: closed processes with no likelihood of exposure, transfer of substance into small containers, closed batch processing in synthesis or formulation, transfer of chemicals between vessels/large containers at dedicated facilities, closed, continuous processes with occasional controlled exposure, batch processing in synthesis or formulation with opportunity for exposure and laboratory work. 
Release to the environment of this substance is likely to occur from industrial use: as an intermediate step in further manufacturing of another substance (use of intermediates) and for thermoplastic manufacture
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, closed batch processing in synthesis or formulation, batch processing in synthesis or formulation with opportunity for exposure, transfer of chemicals between vessels/large containers at dedicated facilities 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 and as an intermediate step in further manufacturing of another substance (use of intermediates). 
[bookmark: _Toc522029103]Environmental releases
No information provided. 
[bookmark: _Toc522029104]Human exposure
[bookmark: _Toc522029105]Human exposure routes
· Dermal 
· Inhalation 
· Oral 
· Trans placental
[bookmark: _Toc522029106]Prevalence of exposure
· There is widespread exposure of the general population
· There is widespread exposure of workers
Dietary exposure to acrylamide and aﬂatoxins in the Netherlands exceeds the HBGV (Mengelers et al., 2017).
[bookmark: _Toc522029107]Highly exposed groups
· Infants and children 
· Adults 
· Pregnant women 
· Elderly people 
· Men 
· Women 
· Individuals of lower socio-economic status
· Workers (professional and industrial)
[bookmark: _Toc522029108]Vulnerable groups
· Infants and children
· Pregnant women
[bookmark: _Toc522029109]Regulation and policy
[bookmark: _Toc522029110]Current policy questions
	Question
	Source

	Better estimation of human exposure allowing performance of reliable epidemiological studies.
	EFSA


[bookmark: _Toc522029111]EU Regulations
	Chemicals legislation

	Registration, Evaluation, Authorisation & Restriction of Chemicals (REACH)
Registration: Acrylamide has 53 active registrations under REACH, 1 Joint Submission(s) and 2 Individual Submission(s). Please see Registrants/Suppliers details.
Candidate list: Substance of very high concern (SVHC) and included in the candidate list for authorisation.
Annex XVII (Restriction List): Some uses of acrylamide are restricted under Annex XVII of REACH.

	Acrylamide has a harmonised classification under the Classification Labelling & Packaging (CLP) Regulation as well as notifications by companies. 

	Environmental legislation

	European Drinking Water Directive 98/83/EC
Sets minimum requirements for the quality of drinking water. The threshold concentration for acrylamide is set at 0.10 μg/l. 

	Product legislation

	Regulation (EC) No 1223/2009 of the European Parliament and of the Council of 30 November 2009 on cosmetic products
Acrylamide is listed in Annex II – the list of substance prohibited in cosmetic products. 

	Food safety legislation

	Commission Recommendation 2013/647/EU on investigations into levels of acrylamide in food.
Recommendation on investigations into the levels of acrylamide in food
On 3 May 2007 the Commission adopted a Recommendation on the monitoring of acrylamide levels in food. This recommendation has been extended by Commission Recommendation 2010/307/EU. Acrylamide data have been collected and compiled by EFSA. EFSA has published reports with the results of the monitoring (2007 report, 2008 report, 2007-2009 report, 2007-2010 report).
Commission Regulation (EU) No 10/2011 of 14 January 2011 on plastic materials and articles intended to come into contact with food
Draft Commission Regulation establishing mitigation measures and benchmark levels for the reduction of the presence of acrylamide in food. 


[bookmark: _Toc522029112]Regulatory guidance values
From EFSA, 2015:
· Male reproductive parameters in rodents (reduced sperm counts and eﬀects on sperm and testis morphology), NOAEL of about 2 mg/kg b.w. per day. 
· Developmental toxicity, NOAEL of 1 mg/kg b.w. per day from studies in rats exposed gestationally and neonatally. 
· Neurotoxicity (peripheral nerve (sciatic) axonal degeneration in rats), BMDL10 value of 0.43 mg/kg b.w. per day. 
· Neoplastic eﬀects (incidences of Harderian gland adenomas and adenocarcinomas in mice), BMDL10 value of 0.17 mg/kg b.w. per day.
[bookmark: _Toc522029113]Human biomonitoring values
[bookmark: _Toc522029114]Risk assessments 
See EFSA, 2015 and BfR, 2011
[bookmark: _Toc522029115]Public concern
Carcinogenic compounds should not be present in food 
Acrylamide is not on the SIN List.
[bookmark: _Toc522029116]Technical feasibility
[bookmark: _Toc522029117]Availability of biomarkers and methods
Both biomarkers and methods are available. 
[bookmark: _Toc522029118]Work required to develop new approaches
· Mercapturic acids derived from acrylamide and glycidamide (AAMA, GAMA and iso-GAMA): urinary metabolites which are stable compounds and which can be quantiﬁed with high speciﬁcity and sensitivity 
· Haemoglobin (Hb) adducts: formed at the N-terminal valine residue of Hb. The weight of evidence is that there are correlations both amongst these types of biomarkers, and between them and exposure to AA. 
Source: EFSA, 2015
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