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Links to other background documents: 
This background document on deoxynivalenol links to the background document for mycotoxins, nominated by Portugal and Luxembourg. It would be possible to combine these two separate groups into one group on mycotoxins. 
[bookmark: _Toc522029294]Substance identification
Group of substances: deoxynivalenol (DON) and its metabolites: 3-acetyl-DON (3-Ac-DON), 15-acetyl-DON (15-Ac-DON), DON-3-glucoside (DON-3-Glc).
Rationale for grouping: 
· Common analytical methods can be used to analyse multiple substances in one matrix. 
· The substances have similar uses, with the possibility of substitution within the group. 
· The substances have a similar toxicological proﬁle
Lead substance identified by EFSA: 
	Lead substance scientific name
	Deoxynivalenol (DON)

	CAS number
	51481-10-8

	EC number
	610-668-0

	Other names
	(3α,7α)-3,7,15-trihydroxy-12,13-epoxytrichothec-9-en-8-one


Substances identified by EFSA as being in the group: 
· deoxynivalenol (DON) 
· 3-acetyl-DON (3-Ac-DON) 
· 15-acetyl-DON (15-Ac-DON) 
· DON-3-glucoside (DON-3-Glc)
[bookmark: _Toc522029295]Actors that nominated this substance or substance group
	EU Policy Board
	Countries
	Stakeholder Forum

	European Food Safety Authority
	-
	-


[bookmark: _Toc522029296]Quality of the information submitted
· Gaps in the information provided: No evidence of public concern, limited information overall
· Hazard: data on hazard provided
· Exposure: HBM data available but not links to studies
· Regulatory status: Overview provided
· Public concern: No evidence provided
· Technical feasibility: biomarkers and analytical methods are available. 
[bookmark: _Toc522029297]Knowledge gaps and proposed research activities
[bookmark: _Toc522029298]European Food Safety Authority 
Biomarker research has allowed determination of DON and its metabolites in urine using both single and multiple biomarker methods. DON urinary biomarkers of exposure have been applied repeatedly and generally correlate well with dietary DON exposure. They also show that populations are ubiquitously exposed to DON and in consequence also to its metabolites. 
However, commercially available standards for DON-Glc are scarce and there are not certiﬁed reference materials available to date for urinary DON biomarkers. There are inconsistencies between results of single and multiple biomarker methods and the contribution of DON biomarkers to total DON exposure is not addressed. This leads to considerable uncertainty in the application and scientiﬁc voracity of DON biomarkers in particular when considering its metabolites. 
Further development and validation of adequate biomarkers and conduct of biomarker studies would both help to reﬁne dietary exposure assessments and also be a very useful tool to support/reﬁne currrently established health based guidance values for DON and its metabolites. Currently only very few studies on biomarkers for any DON or DON metabolite related eﬀects are available. In order to further reﬁne risk assessment and to correlate external exposure, with internal dose with a biomarker for (adverse) eﬀect would help to further reﬁne existing risk assessment of DON and its metabolites. The ARfD and the TDI for DON and its metabolites are currently based on epidemiological and animal studies respectively.
Proposed research activities:
· New data on particular chemicals 
· New data on a speciﬁc population groups or subgroups 
· Development of new research activities 
· New approaches to the analysis of existing data
[bookmark: _Toc522029299]Hazardous properties
[bookmark: _Toc522029300]Current knowledge gaps on hazardous properties
[bookmark: _Toc522029301]European Food Safety Authority
· Need for development for adequate standards and certiﬁed reference materials for measurement of DON and in particular it metabolites in human material. 
· Application of appropriate biomarkers (i.e. conduct of studies) to correlate external exposure, internal exposure and biomarkers of eﬀect in humans (in particular for DON metabolites.
· Elucidation of the contribution of DON metabolites to any of the above - development of human biomarkers for eﬀect (e.g. gene expression markers, protein markers).
[bookmark: _Toc522029302]Hazard classifications
	Responses to survey questions on hazard classifications

	IARC classifications

	3

	Repr. 1B
	-

	STOT SE 
	-

	STOT RE 
	-

	Neurotoxic
	-

	Immunotoxic
	Yes

	Respiratory sensitizer
	-

	Endocrine disrupting substance
	-

	REACH SVHC
	-

	Emerging substance
	-


These substances are not classified under CLP Regulation (EC) No 1272/2008.
REACH Annex III Inventory of substances 
Deoxynivalenol (3α,7α)-3,7,15-trihydroxy-12,13-epoxytrichothec-9-en-8-one) is included on the Inventory of substances likely to meet the criteria of Annex III to the REACH Regulation. The inventory was produced using publicly available databases with experimental data and by using (Q)SAR model results. Indications for hazardous toxicological or ecotoxicological properties together with information on uses and other available relevant information have to be compared with the criteria in Annex III.
The following information is provided for Deoynivalenol. See here.
Suspected carcinogen: The Toolbox profiler Carcinogenicity (genotox and nongenotox) alerts by ISS gives an alert for carcinogenicity; ISS Carcinogenicity model in VEGA (Q)SAR platform predicts that the chemical is Carcinogen (good reliability) 
Suspected hazardous to the aquatic environment: Fish toxicity classification (SarPy/IRFMN) model in VEGA (Q)SAR platform predicts that the chemical is Toxic-2 (between 1 and 10 mg/l) (moderate reliability); Fish Acute Toxicity model (KNN/Read-Across) in VEGA (Q)SAR platform predicts that the chemical has a 96h LC50 of 2.36 mg/L (moderate reliability);The Danish QSAR database contains information indicating that the substance has a 96h LC50 to fish of 24.04 mg/L 
Suspected mutagen: The Toolbox profiler in vitro mutagenicity (Ames test) alerts by ISS gives an alert for mutagenicity; SARPY Mutagenicity model in VEGA (Q)SAR platform predicts that the chemical is NON-Mutagen (EXPERIMENTAL value) 
Suspected persistent in the environment: Ready biodegradability model (IRFMN) in VEGA (Q)SAR platform predicts that the chemical is NON Readily Biodegradable (moderate reliability);The Danish QSAR database contains information indicating that the substance is predicted as non readily biodegradable 
Suspected respiratory sensitiser: The Toolbox profiler Respiratory sensitisation gives an alert for respiratory sensitisation 
Suspected skin sensitiser: The Toolbox profiler Protein binding alerts for skin sensitization by OASIS v1.3 gives an alert for skin sensitisation; CAESAR skin sensitisation model in VEGA (Q)SAR platform predicts that the chemical is Sensitizer (good reliability)  
Suspected toxic for reproduction: The Toolbox profiler DART scheme v.1.0 gives an alert for toxicity to reproduction;CAESAR developmental toxicity model in VEGA (Q)SAR platform predicts that the chemical is Toxicant (good reliability)
[bookmark: _Toc522029303]Persistence and bioaccumulation potential
	PBT
	-

	vPvB
	-

	Very Persistent
	-


Additional references: 
EFSA, 2017
[bookmark: _Toc522029304]Exposure characteristics
[bookmark: _Toc522029305]Current knowledge gaps on exposure
[bookmark: _Toc522029306]European Food Safety Authority
Interlaboratory validation and standardisation of methodology for simultaneous quantiﬁcation of DON and its metabolites is lacking and thereby there are signiﬁcant uncertainties regarding the current exposure assessment that is calculated based on analytical determination of levels of DON (data on metabolites were scant) in foods together with consumption data for food items containing DON. 
Development/validation of methods for biomarkers for exposure (in particular for DON metabolites) together with their application in well-designed studies would help to bridge data gaps/reduce uncertainties in currently existing exposure assessment. Development of biomarkers of eﬀect (e.g. altered gene expression/ protein concentrations) and their application in well-designed studies would help to better correlate external exposure, internal dose and (adverse) eﬀect. This would help to reﬁne any existing risk assessment in particular with regard to DON metabolites. Their contribution to overall DON exposure and toxicity has not yet been elucidated because of a lack of data. Any new methods including these metabolites in human biomonitoring would help to reﬁne currently available risk assessments.
[bookmark: _Toc522029307]Availability of HBM data
HBM data is available. 
See: EFSA, 2017 
[bookmark: _Toc522029308]Exposure media
· Food
[bookmark: _Toc522029309]Exposure sources
· Food: Cereal grains (i.p. wheat, barley, oats, rye and maize) and products thereof.
[bookmark: _Toc522029310]Production volumes
This substance is a mycotoxin, a natural toxin. It is not a synthetic chemical.  
[bookmark: _Toc522029311]Environmental releases
Deoxynivalenol (DON) is one of several mycotoxins produced by certain Fusarium species that frequently infect corn, wheat, oats, barley, rice, and other grains in the field or during storage.
[bookmark: _Toc522029312]Human exposure
[bookmark: _Toc522029313]Human exposure routes
· Oral
[bookmark: _Toc522029314]Prevalence of exposure
· There is widespread exposure of the general population 
· Certain sub-populations are exposed
[bookmark: _Toc522029315]Highly exposed groups
· Infants and children 
· Adults 
· Pregnant women 
· Elderly people 
· Men 
· Women
[bookmark: _Toc522029316]Vulnerable groups
No information provided.
[bookmark: _Toc522029317]Regulation and policy
[bookmark: _Toc522029318]Current policy questions
	Question
	Source

	Enhance risk assessments for deoxynivalenol and its metabolites
	EFSA


[bookmark: _Toc522029319]EU Regulations
	Chemicals legislation

	Registration, Evaluation, Authorisation & Restriction of Chemicals (REACH)
Pre-registration: Deoxynivalenol is pre-registered, with an evisaged registration date of May 2018.  
Deoxynivalenol is on Annex III Inventory.

	Food safety legislation

	Commission Regulation (EC) No 1881/2006 of 19 December 2006 setting maximum levels for certain contaminants in foodstuﬀs. OJ L 364, 20.12.2006, p. 5–24. 
Maximum levels for cereal based foods range from 500 (Bread, pastries, breakfast cereals) to 1750 (unprocessed maize, wheat and oats) microgram/kg. 


[bookmark: _Toc522029320]Regulatory guidance values
· Group-TDI for the sum of DON, 3-Ac-DON, 15-Ac-DON and DON-3-glucoside of 1 microgram/kg bw. 
· Group-ARfD for the sum of DON, 3-Ac-DON, 15-Ac-DON and DON-3-glucoside of 8 microgram/kg bw.
[bookmark: _Toc522029321]Human biomonitoring values
No information provided. 
[bookmark: _Toc522029322]Risk assessments 
EFSA, 2017
[bookmark: _Toc522029323]Public concern
Deoxynivalenol is not on the Sin List. 
[bookmark: _Toc522029324]Technical feasibility
[bookmark: _Toc522029325]Availability of biomarkers and methods
Both biomarkers and analytical methods are available. 
[bookmark: _Toc522029326]Work required to develop new approaches
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