Group - Pyrethroids
Contents
1.	Substance identification	3
Pyrethrins	5
2.	Actors that nominated this substance or substance group	5
3.	Overview of the information submitted	5
4.	Knowledge gaps and proposed research activities	5
4.1	European Environment Agency	5
4.2	France	7
4.3	Slovenia	7
5.	Hazardous properties	8
5.1	Current knowledge gaps on hazardous properties	8
5.1.1	European Environment Agency	8
5.1.2	France	8
5.1.3	Slovenia	8
5.2	Hazard classifications	8
5.3	Persistence and bioaccumulation potential	9
6.	Exposure characteristics	9
6.1	Current knowledge gaps on exposure	9
6.1.1	European Environment Agency	9
6.1.2	France	10
6.1.3	Slovenia	10
6.2	Availability of HBM data	10
6.3	Exposure media	10
6.4	Exposure sources, production volumes and environmental releases	11
6.4.1	Exposure sources	11
6.4.2	Production volumes	11
6.4.3	Environmental releases	11
6.5	Human exposure	11
6.5.1	Human exposure routes	11
6.5.2	Prevalence of exposure	11
6.5.3	Highly exposed groups	11
6.5.4	Vulnerable groups	11
7.	Regulation and policy	12
7.1	Current policy questions	12
7.2	EU Regulations	12
7.3	National regulations	14
7.4	Regulatory guidance values	14
7.5	Human biomonitoring values	14
7.6	Risk assessments	14
7.7	Reducing human exposure	14
8.	Public concern	15
9.	Technical feasibility	15
9.1	Availability of biomarkers and methods	15
9.2	Work required to develop new approaches	15
10.	References	15
11.	Annex 1: Legislative status and regulatory thresholds for pyrethroids identified by EEA	20




[bookmark: _Toc522277865]Substance identification
Group: Pyrethroids (EEA & France)
French and Slovenian 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.
· Common metabolites/biomarkers to several substances
List of pyrethroids identified for inclusion in the group by France: 
	Substance name
	CAS number

	acrinathrin
	101007-06-1

	d-allethrin
	231937-89-6

	alpha cypermethrin (alphamethrin)
	67375-30-8

	beta cyfluthrin
	68359-37-5

	bifenthrin
	82657-04-3

	cypermethrin
	52315-07-8

	cyphenothrin
	39515-40-7

	deltamethrin
	52918-63-5

	empenthrin
	54406-48-3

	esdepallethrine
	84030-86-4

	esfenvalerate
	66230-04-4

	etofenprox
	80844-07-1

	fenpropathrin
	39515-41-8

	lambda cyahalothrin
	91465-08-6

	metofluthrin
	240494-71-7

	permethrin
	52645-53-1

	prallethrin
	23031-36-9

	tau fluvalinate
	102851-06-9

	tefluthrin
	79538-32-2

	tetramethrin
	7696-12-0

	transfluthrin
	118712-89-3

	transphenothrin
	26046-85-5

	zeta cypermethrin
	52315-07-8


List of pyrethroids identified for inclusion in the group by EEA: 
	Substance name
	CAS No.

	1st priority

	Cypermethrin
	52315-07-8

	λ-cyhalothrin
	91465-08-6

	deltamethrin
	52918-63-5

	Bifenthrin
	82657-04-3

	permethrin
	52645-53-1

	2nd priority

	1R-trans phenothrin
	26046-85-5

	Tetramethrin
	7696-12-0

	Transfluthrin
	118712-89-3


EEA rationale for grouping:
Commmon methods: 3-Phenoxybenzoic acid (3-PBA) is an unspecific generic urinary metabolite of many commonly used pyrethroids (e.g., cypermethrin, deltamethrin, permethrin, lambda-cyhalothrin, fluvalinate-tau, esfenvalerate, fenpropathrin, flucythrinat, tralomethrin) and a measure for the total exposure.
Similar uses: Used as pesticides and biocides (insecticides)
Similar toxicological profile: Similar neurotoxic properties, slow the activation and inactivation of voltage- gated sodium channels leading to neuronal hyper-stimulation.
Lead substance identified by EEA: 
	Lead substance
	permethrin 

	CAS number
	52645-53-1

	EC number
	258-067-9

	Other names
	m-phenoxybenzyl 3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropanecarboxylate


Slovenia nominated Pyrethroids and pyrethrines, with the rationale: 
· 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.
List of pyrethroids identified for inclusion in the group by Slovenia: 
	Substance 
	CAS number

	[bookmark: _Toc522277866]Pyrethrins
	8003-34-7

	Pyrethrins and Pyrethroids
	232-319-8

	Cyfluthrin
	68359-37-5

	Deltamethrin 
	52918-63-5

	Permethrin 
	52645-53-1

	Cypermethrin 
	52315-07-8

	Lambda-Cyhalothrin
	91465-08-6

	D-Phenothrin
	26046-85-5

	Fluvalinate-tau
	102851-06-9


[bookmark: _Toc522277867]Actors that nominated this substance or substance group
	EU Policy Board
	Countries
	Stakeholder Forum

	European Environment Agency
	2
	-

	
	France and Slovenia
	


[bookmark: _Toc522277868]Overview of the information submitted
· Gaps in the information provided: Comprehensive information provided. 
· Hazard: Hazard data for group (in Annex I) and for lead substance permethrin.
· Exposure: No overview of HBM data, but extensive references.
· Regulatory status: Good overview, see also Annex I.
· Public concern: Some evidence of public concern. 
· Technical feasibility: Links to published studies with biomarkers and methods. 
[bookmark: _Toc522277869]Knowledge gaps and proposed research activities
[bookmark: _Toc522277870]European Environment Agency 
Widely and increasingly used in agricultural, veterinary, and domestic applications, high tonnage, direct contact with humans, intake from food, dust, via skin, inhalation. Excessive use of biocides can cause antimicrobial resistance as well as insect resistance, used inside homes and on pets; degradation in dust is slow (Leng et al. 2005).
Established, validated sensitive methods for analysing urinary pyrethroid metabolites (Davis et al. 2013). Urinary concentrations of 3-phenoxybenzoic acid (3-PBA) estimate the total exposure as described above. Besides, specific metabolites of individual and/or few pyrethroids can be analysed, e.g.: cis-3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropane-1-carboxylic acid (Cis-DCCA) for cis-permethrin, cis-cypermethrin, and cyfluthrin; trans-3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropane-1-carboxylic acid (trans-DCCA) for trans-permethrin, transcypermethrin, cyfluthrin cis-3-(2,2-dibromovinyl)-2,2-dimethylcyclopropane-1-carboxylic acid (Cis-DBCA) for deltamethrin.
HBM of pyrethroids is warranted to address the following topics:
1. Within and across population exposure levels – identification of major population exposure sources.
Exposure levels and Pyrethroids are increasingly used as pesticide and biocides (as they replace organophosphate and carbamate insecticides), but the exposure level in the EU population and distribution among population groups is largely unknown. A few biomonitoring studies have been performed (Roca et al. 2014; Saillenfait et al. 2015; Schulz et al. 2009; Viel et al. 2015; Wielgomas et al. 2013) and shown widespread exposure to pyrethroids within the general population but a marked difference in exposure levels (urinary 3-PBA concentrations) between countries and population groups.
2. Toxicokinetic and body burden in humans
Pyrethroids are lipophilic substances, and they have been detected in human breast milk samples, sometimes in relatively high concentrations and the concentration was inversely associated with number of preg nancies (Corcellas et al. 2012), which might indicate some accumulation in fat tissue in humans at continuous exposures as also predicted from toxicokinetic modelling (Cote et al. 2014) leading to a little day-to-day variation in urine excretion because a steady state equilibrium will be reached (Cote et al. 2014; Wielgomas 2013). Thus, urinary concentrations will reflect the body burden which might depend on number of pregnancies/breast feeding periods, BMI/body fat content, and age but such associations have not yet been explored in humans. Besides, a high excretion via breast milk would be a potential risk for breast-feeding infants and analysis of breast milk samples would be relevant.
3. Potential human health effects
Pyrethroids are known neurotoxicants (Abreu-Villaca and Levin 2017) and some have endocrine disrupting properties (Saillenfait et al. 2016). Thus, pyrethroids have the potential to interfere with neurodevelopment and to disturb neuroendocrine axes and reproductive development (Koureas et al. 2012; Saillenfait et al. 2015), if exposure occurs in susceptible periods in early life (foetal and/or childhood). Accordingly, some recent studies reported associations between urinary concentrations of 3-PBA in children and impaired cognitive functions (Viel et al. 2015) and increased risk of behavioural problems (Oulhote and Bouchard 2013; Viel et al. 2017) including attention-deficit hyperactive disorder (ADHD) (Wagner-Schuman et al. 2015) even at very low urinary 3-PBA concentrations as reported from the French PELAGIE-cohort (Viel et al. 2015; Viel et al. 2017).
Pyrethroid exposure in adult humans was associated with adverse effects on the male reproductive system in several studies (Koureas et al. 2012; Saillenfait et al. 2015). Very few human studies have addressed other health outcomes and potential associations with e.g., carcinogenicity, immune system function, and metabolic disturbances are unclear (Saillenfait et al. 2015; Xiao et al. 2017). Some pyrethroids (permethrin, fenvalerate, and deltamethrin) were reviewed by IARC in 1991 (Volume 53), and assigned to Group 3 (not classifiable as to its carcinogenicity to humans).
Collecting available biomonitoring data on pyrethroids in the EU Analysing supplementary urine samples, especially from pregnant women and children from different EU-countries and populations with high and low residential use of pyrethroids and different dietary patterns. Analysing breast milk samples for pyrethroids (parent compounds). Analysing urine samples from exposed workers.
Proposed research activities: 
New data on a specific population group or sub-group.
[bookmark: _Toc522277871]France
Pyrethroids are regulated substances used to control a wide range of insects. They are components of plant protection products and biocidal products (PT 8, 18, 19); they are also applied on animals (livestock, pets) to control insects. In addition, several pyrethroids are used in skin lotions as medical treatment for scabies. They are widely used in agriculture for crop protection (indoor and outdoor), in warehouses, animal facilities and in public and commercial buildings. They are the most common active substances in insect sprays and wood preservatives. They are also used for the control of mosquitoes in vector-borne diseases.
Many surveillance programmes worldwide have included pyrethroid pesticides in the list of biomonitored environmental chemicals: the ongoing National Biomonitoring Programme of the CDChas been routinely measuring pyrethroid biomarkers (US Centres for Disease Control and Prevention 2017). 
Another example is the perinatal component of the French biomonitoring programme which reported significant levels of pyrethroïd biomarkers in a sub sample of the French cohort Elfe (Dereumeaux et al 2016). 
Compared with other classes of insecticides, pyrethroids have less acute toxicity in animals. However, human health effects from pyrethroids at low environmental doses or at biomonitored levels from low environmental exposures are unknown.
As the general population is exposed to a considerable extent to these environmental chemicals, monitoring pyrethroid pesticides through HBM4EU will help describe the aggregated exposure of the general population within the EU (several sources and several routes of exposure); such data can contribute to the EuroMix project (https://www.euromixproject.eu) which aims at developing a strategy for refining future risk assessment of mixtures relevant to national food safety authorities, public health institutes, the European Food Safety Authority (EFSA), the European Chemical Agency (ECHA), industry, regulatory bodies and other stakeholders.
Proposed research activities: 
· New data on a specific population groups or subgroups
· Development of new research activities
[bookmark: _Toc522277872]Slovenia
· Review of existing data regarding exposure and human biomonitoring
· Identification of additional compounds/metabolites based on production and use
· Improvement of existing analytical methods
· Risk assessment for subgroups
· Take into account mixtures of chemical
Proposed research activities: 
· New data on a specific population groups or subgroups
· Development of new research activities
[bookmark: _Toc522277873]Hazardous properties
[bookmark: _Toc522277874]Current knowledge gaps on hazardous properties
[bookmark: _Toc522277875]European Environment Agency
For details on the hazardous properties of pyrethroids in the group, see Annex I. 
[bookmark: _Toc522277876]France
See EU pesticides database and ECHA webpages on biocidal active substances for risk assessments for individual substances. 
ENDOCRINE DISRUPTOR:
There are some warnings about potential endocrine effects of several pyrethroids; these include acrinathrin, bifenthrin, beta cyfluthrin, cypermethrin, deltamethrin, esfenvalerate, etofenprox, lambda cyhalothrin, permethrin, taufluvalinate, tefluthrin and trans-phenothrin. See: European Commission, 2016. 
[bookmark: _Toc522277877]Slovenia
According to Cumulative risk assessment made by EPA (US EPA 2011) risk from pyretrins/pyrethroid use are not of concern. But mixed exposures with other compounds/class of compounds have still not been addressed sufficiently and could represent higher health risk. Data on the hazard characteristics are limited. Additional assessment is needed with a special focus on mixtures.
Additional reference: (Hénault-Ethier 2016)
[bookmark: _Toc522277878]Hazard classifications
	Responses to survey questions on hazard classifications

	IARC classifications

	Some pyrethroids (permethrin, fenvalerate, and deltamethrin) were reviewed by IARC in 1991 (Volume 53), and assigned to Group 3 (not classifiable as to its carcinogenicity to humans). No other pyrethroids have been assessed by IARC.
Permethrin is currently listed as a high priority compound for assessment by IARC. Permethrin was classified as “likely to be carcinogenic to humans” after oral exposure by the US EPA in 2009, https://www3.epa.gov/pesticides/chem_search/reg_actions/reregistration/red_PC-109701_11-May-09.pdf 
Bifenthrin is classified as Carc 2, have not been assessed by IARC
If the substance is a mutagen, please enter the CLP classification.
Not classified, but several studies indicate genotoxic properties for different pyrethroids (Muranli 2013; Ramos-Chavez et al. 2015; Vardavas et al. 2016)

	Repr. 1B
	See references

	STOT SE 
	See references

	STOT RE 
	-

	Neurotoxic
	Yes, see file and reviews (Abreu-Villaca and Levin 2017)

	Immunotoxic
	Unclear - Indicated by some studies (Hadnagy et al. 2003; Kumar et al. 2015; Singh and Jha 1996; Skolarczyk et al. 2017)

	Respiratory sensitizer
	Some pyrethroids are classified as skin sensitizers , e.g bifenthrin

	Endocrine disrupting substance
	Yes – see file and reviews: some pyrethroids and some of their metabolites had anti-androgenic and/or estrogenic in experimental studies (Brander et al. 2016; Saillenfait et al. 2016). Associated with altered hormone levels and lower semen quality in human males (Meeker et al. 2008, 2009; Radwan et al. 2014).

	REACH SVHC
	-

	Emerging substance
	-



	Classification of permethrin 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 very toxic to aquatic life, is very toxic to aquatic life with long lasting effects, is harmful if swallowed, is harmful if inhaled and may cause an allergic skin reaction.
	[image: GHS07: Health hazard][image: GHS09: Hazardous to the Environment]


	Properties of concern:

	· Skin sensitiser

	Reference: ECHA Substance Information on permethrin, (ECHA 2017)


[bookmark: _Toc522277879]Persistence and bioaccumulation potential
Several of them meet 2 PBT criteria and are potential candidates for substitution under Reg 1107/2009; these include bifenthrin, esfenvalerate, etofenprox, lambda cyhalothrin.
	PBT
	-

	vPvB
	-

	Very Persistent
	-


[bookmark: _Toc522277880]Exposure characteristics
[bookmark: _Toc522277881]Current knowledge gaps on exposure
[bookmark: _Toc522277882]European Environment Agency
Few European HBM studies on pyrethroids (Roca et al. 2014; Saillenfait et al. 2015; Schulz et al. 2009; Viel et al. 2015; Wielgomas et al. 2013) show widespread exposure in the general population but a marked difference in exposure levels (urinary 3-PBA concentrations) between countries and population groups. Recently, pyrethroid metabolites have been analysed in 1200 urine samples collected in pregnancy from a Danish birth cohort (the Odense child cohort) and in 160 urine samples from Danish school age children at age 11-16 years. In both cohorts, the detection frequency for 3-PBA was > 90% and the concentration among the children were high compared to other studies (paper and report in review for publication. 
Analysing supplementary urine samples, especially from pregnant women and children from different EU-countries and populations with high and low residential use of pyrethroids and different dietary patterns. Analysing breast milk samples for pyrethroids (parent compounds). Analysing urine samples from exposed workers.
[bookmark: _Toc522277883]France
Knowledge is needed regarding the contribution of the different sources of exposure to these regulated substances; biomonitoring in combination with appropriate exposure data (environmental measurements, questionnaire, GIS, sales registries,…) will allow refinement of the risk assessment of the substances.
[bookmark: _Toc522277884]Slovenia
Pyrethroides are increasingly used to replace some other insecticides (i.e. organophosphorus ) which are considered to be more toxic. In contrast to the acute toxicity of pyrethroids where symptoms are well known, the effects of long term exposure are poorly characterised. Epidemiological studies in humans are rare. Potential adverse effects of pyrethroids on health are not well investigated. Data on new substances replacing previously used ones are very limited. Data on effects of mixtures are missing.
[bookmark: _Toc522277885]Availability of HBM data
Many biomonitoring data are currently available, with examples listed below:
· US Centres for Disease Control and Prevention 2017
· Kavvalakis et al. 2015
· Dereumeaux et al 2016
· German Environmental Survey for Children 2003/6
· INVS 2010
· Health Canada 2013
· Roca et al. 2014 
· Saillenfait et al. 2015 
· Schulz et al. 2009 
· Viel et al. 2015
· Wielgomas et al. 2013
[bookmark: _Toc522277886]Exposure media
· Multisource exposure
· Air
· Water
· Food
· Soil
· Consumer products - Insect sprays; moth repellents; powder for the control of ants, cockroaches, etc.; pest control lotions for pets; insecticide for garden use.
Biocides for home use, clothes from textile impregnation.
[bookmark: _Toc522277887]Exposure sources, production volumes and environmental releases
[bookmark: _Toc522277888]Exposure sources
The general population is primarily exposed to pyrethrins and pyrethroids from the ingestion of foods, particularly vegetables and fruits. Exposure due to inhalation of ambient air is also possible after these compounds have been used. Pyrethrins and pyrethroids are also employed in a variety of pet shampoos, lice treatments, household insecticide sprays, and aerosol bombs that can be used in or around the home, and the use of these products can lead to both dermal and inhalation exposure. Occupational exposure to agricultural workers who apply these compounds onto crops can be substantial, with dermal exposure considered the most important pathway ATSDR (Agency for Toxic Substances and Disease Registry), Toxicological Profile for Pyrethrins and Pyrethroids (ATSDR 2015). 
[bookmark: _Toc522277889]Production volumes
No information provided. 
[bookmark: _Toc522277890]Environmental releases
Recognised as an environmental contaminant. 
[bookmark: _Toc522277891]Human exposure
[bookmark: _Toc522277892]Human exposure routes
· Dermal
· Inhalation
· Oral
· Trans-placental
[bookmark: _Toc522277893]Prevalence of exposure
· There is widespread exposure of the general population
· There is widespread exposure of workers
[bookmark: _Toc522277894]Highly exposed groups
· Infants and children
· Adults
· Pregnant women
· Elderly people
· Men
· Women
· Individual of lower socio-economic status
· Workers (professional and/or industrial)
[bookmark: _Toc522277895]Vulnerable groups
· Pregnant women
· Infants and children
· Workers (professional and/or industrial)
[bookmark: _Toc522277896]Regulation and policy
[bookmark: _Toc522277897]Current policy questions
	Question
	Source

	Data on human exposure to pyrethroids are limited.
Knowledge on the health effects of low level long term exposure is insufficient.
With human biomonitoring level of exposure of European population will be obtained and also information on spatial distribution and time trends.
Special focus should be paid on sensitive population groups like children and also occupationally exposed people.
Reference values for different subgroups are missing.
Mixed exposure to chemicals should be addressed.
	Slovenia


[bookmark: _Toc522277898]EU Regulations
	Chemicals legislation

	Registration, Evaluation, Authorisation & Restriction of Chemicals (REACH)
Permethrin is on the Annex III Inventory and in the Pre-Registration process

	Classification Labelling & Packaging (CLP) 
Permethrin is in the C&L Inventory and on the Registry of current Harmonised Classification and Labelling intentions.

	Regulation (EC) No 528/2012 concerning the making available on the market and use of biocidal products
Permethrin has BPC opinions on active substance approval and is approved as a Biocidal Active Substance. 
See: Commission Implementing Regulation (EU) No 1090/2014 of 16 October 2014 approving permethrin as an existing active substance for use in biocidal products for product-types 8 and 18 

	Regulation (EC) No 1107/2009 concerning the placing of plant protection products on the market

	Regulation (EC) No726/2004 laying down Community procedures for the authorisation and supervision of medicinal products for human and veterinary use and establishing a European Medicines Agency.

	Prior Informed Consent Regulation (PIC, Regulation (EU) 649/2012) 
Permethrin  is subject to PIC, on Annex I Part 1. 

	Food safety legislation

	Regulation (EC) No 396/2005 of the European Parliament and of the Council of 23 February 2005 on maximum residue levels of pesticides in or on food and feed of plant and animal origin and amending Council Directive 91/414/EEC
Commission Regulation (EU) 2017/623 of 30 March 2017 amending Annexes II and III to Regulation (EC) No 396/2005 of the European Parliament and of the Council as regards maximum residue levels for acequinocyl, amitraz, coumaphos, diflufenican, flumequine, metribuzin, permethrin, pyraclostrobin and streptomycin in or on certain products


List of pyrethroïd substances and their regulatory status
	Substance name
	CAS number
	Regulation (EC) 1107/2009
	Regulation (EC) 528/2012
	Regulation (EC) 726/2004

	acrinathrin
	101007-06-1
	X
	
	

	d-allethrin
	231937-89-6
	
	X
	

	alpha cypermethrin (alphamethrin)
	67375-30-8
	X
	
	

	beta cyfluthrin
	68359-37-5
	X
	
	

	bifenthrin
	82657-04-3
	X
	X
	

	cypermethrin
	52315-07-8
	X
	X
	

	cyphenothrin
	39515-40-7
	
	X
	

	deltamethrin
	52918-63-5
	X
	X
	X

	empenthrin
	54406-48-3
	
	X
	

	esdepallethrine
	84030-86-4
	
	
	X

	esfenvalerate
	66230-04-4
	X
	
	

	etofenprox
	80844-07-1
	X
	X
	

	fenpropathrin
	39515-41-8
	
	X
	

	lambda cyahalothrin
	91465-08-6
	X
	X
	

	metofluthrin
	240494-71-7
	
	X
	

	permethrin
	52645-53-1
	
	X
	X

	prallethrin
	23031-36-9
	
	X
	

	tau fluvalinate
	102851-06-9
	X
	
	

	tefluthrin
	79538-32-2
	X
	
	

	tetramethrin
	7696-12-0
	
	X
	

	transfluthrin
	118712-89-3
	
	X
	

	transphenothrin
	26046-85-5
	
	X
	

	zeta cypermethrin
	52315-07-8
	X
	
	


[bookmark: _Toc522277899]National regulations
Use of individual pyrethroid is restricted and defined during registration proces (example Reregistration Eligibility Decision (RED) for Permethrin EPA 738-R-09-306 and Permethrin Facts EPA 738-F-06-012). In 2008, EPA completed Reregistration Eligibility Decisions (REDs) for these 10 individual pesticides: pyrethrins; pyrethroids( allethrins, cypermethrin, tau-fluvalinate, permethrin, resmethrin, sumithrin (d-phenothrin), tetramethrin), synergists: MGK-264, piperonyl butoxide (US EPA 2015).
[bookmark: _Toc522277900]Regulatory guidance values
See EU pesticides database and ECHA webpages on biocidal active substances for risk assessments for individual substances. 
[bookmark: _Toc522277901]Human biomonitoring values
Please refer to the National Biomonitoring program of the US Centres for Disease Control and Prevention 2017.
German Human Biomonitoring Commission has established reference values (RV95) for pyrethroid metabolites in urine of both children 3-14 years of age and adults of 1-2 μg/l, depending on the metabolite (Schulz et al. 2011)
Similarly, the Institute of Environment and Health (IEH) from the Cranfield University has established Reference Values (RV) for pyrethroid metabolites in urine of the general adult (>18 years) UK population of 0.7-4.3 μg/g creatinine, depending on the metabolite (Bevan et al. 2013).
Urinary pyrethroid metabolites are included in the German External Quality Assessment Scheme (G-EQUAS).
[bookmark: _Toc522277902]Risk assessments 
See: 
· US EPA, 2011;
· European Food Safety Authority 2016
· Abreu-Villaca and Levin 2017 
· Koureas et al. 2012
· Saillenfait et al. 2015
See EU pesticides database and ECHA webpages on biocidal active substances for risk assessments for individual substances. 
[bookmark: _Toc522277903]Reducing human exposure
See: 
· WHO 2005 
· US EPA 2015
[bookmark: _Toc522277904]Public concern
Pyrethroids are the most common insecticides found in dwellings (Bouvier et al. 2005) consistent with the predominance of domestic use; following domestic use, non-occupational exposure mainly occurs through ingestion of residues in food, or ingestion of or dermal contact with contaminated house dust or surface-adhering particles (Saillenfait, Ndiaye, and Sabaté 2015).
In a Eurobarometer surveys from 2014, 43% were worried about the impact on our health of chemicals used in everyday products and 29% were worried about agricultural pollution (use of pesticides, fertilisers etc).
In a Danish survey from Beredskabsstyrelsen (2016), 30% were concerned about toxic pollutants in food and drinking water.
See: (Hénault-Ethier 2016)
[bookmark: _Toc522277905]Technical feasibility
[bookmark: _Toc522277906]Availability of biomarkers and methods
Both biomarkers and analytical methods are available. 
[bookmark: _Toc522277907]Work required to develop new approaches
The following biomarkers can be measured in urine:
· trans-3-(2,2-Dichlorovinyl)-2,2-dimethylcyclopropane carboxylic acid (CAS No. 55701-05-8)
· cis-3-(2,2-Dichlorovinyl)-2,2-dimethylcyclopropane carboxylic acid
· cis-3-(2,2-Dibromovinyl)-2,2dimethylcyclopropane carboxylic acid
· 4-Fluoro-3-phenoxybenzoic acid (CAS No. 77279-89-1)
· 3-Phenoxybenzoic acid (CAS No. 3739-38-6)
ANALYTICAL METHODS:
Pyrethroids metabolites have been measured primarily in urine, however several papers in the recent literature indicate that hair could represent a relevant matrix; development and validation of methods for hair analysis are needed.
Hair analysis for the biomonitoring of pesticide exposure: comparison with blood and urine in a rat model. B. (Appenzeller et al. 2017; Ostrea Jr. et al. 2014)
Day-to-day variability in individual urinary concentrations of 3-PBA has been reported to be low and much more stable than for organophosphate metabolites (Wielgomas 2013) because excretion from storage tissue seem to prolong the excretion (Cote et al. 2014). Therefor spot urine samples are valid for exposure assessment.
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[bookmark: _Toc522277909]Annex 1: Legislative status and regulatory thresholds for pyrethroids identified by EEA
	Substance
	CAS No 
	STATUS as biocide
	lower AEL value
	Info on CLP or risk characterisation as biocid
	potential ED in impact assessment report of JRC
	Status as pesticide
	Classification  EC 1272/2008
	ADI Dir 05/53
	Lowest ADI
	AOEL

	Pyrethroids - 1st priority

	Cypermethrin
	52315-07-8
	approved PT 8 under review PT18
	0.022mg/kg bw/d
	No concern, provided the biocidal product is
only made available as a ready-to-use product
for the consumer.
	Cat.1
	approved
	Acute tox 4 H302, H332, STOT SE 3 H335
	0.05 mg/kg/d
	0.02 mg/kg/d,  JECFA and JMPR
	0.06 mg/kg/d

	λ-cyhalothrin
	91465-08-6
	approved
	0.0025mg/kg bw/d
	 
	cat.2
	approved
	Acute tox 3 H301, acute tox 4 H312, Acute tox 2 H330
	0.0025 mg/kg/d
	 
	0.00063 mg/kg/d

	deltamethrin
	52918-63-5
	approved
	0.0075mg/kg bw/d
	combined exposure: (calculated for a pest control operator who applies the product and then returns to a home that has also been treated). Exposure represented 58% of systemic AEL and MOE was 174.
	cat.2
	approved
	Acute tox 3 H301, H331
	0.01 mg/kg/d
	 
	0.0075 mg/kg/d

	Bifenthrin 
	82657-04-3 
	approved
	0.0075mg/kg bw/d
	 
	cat.2
	approved
	Acute tox 2 H300, Acute tox 3 H331, Skin Sens 1B H317, Carc 2 H351, STOT RE H372
	0.015 mg/kg/d
	 
	0.0075 mg/kg/d

	permethrin 
	52645-53-1
	approved
	0.05mg/kg bw/d
	 
	cat.2
	not approved
	Acute tox 4 H302, Acute tox 4 H332, STOT SE 3 H335
	 
	 
	 

	Pyrethroids - 2nd priority 

	1R-trans phenothrin
	26046-85-5
	approved
	0.05mg/kg bw/d
	ULV surface application was found to yield unacceptable secondary exposure levels, when modelled using ConExpo and compared to the AELacute However, as use of the product will be limited to crack and crevice treatment and this use yields a safe exposure level post application exposure to children is not expected represent a problem.
	not included
	not approved
	no classification
	 
	 
	 

	Tetramethrin 
	7696-12-0
	under review
	 
	 
	not included
	not approved
	no classification
	 
	 
	 

	Transfluthrin 
	  118712-89-3  
	approved
	0.01mg/kg bw/d
	 
	not included
	not approved
	no classification
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