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[bookmark: _Toc522029243]Substance identification
	Substance scientific name
	o,o-diethyl 0-(3,5,6-trichloro-2-pyridinyl-phosphorothioate

	CAS number
	2921-88-2

	EC number
	220-864-4

	Other names
	Chlorpyriphos, Chlorpyriphos-ethyl; Dursban; Chlorpyrifos; Chlorpyrifos-ethyl; Chloropyrifos; m-Chlorpyrifos; O,O-Diethyl O-(3,5,6-trichloropyridin-2-yl) thiophosphate; Phosphorothioic acid, O,O-diethyl O-(3,5,6-trichloro-2-pyridinyl) ester; Phosphorothioic acid, O,O-diethyl O-(3,5,6-trichloro-2-pyridyl) ester; Chloropyriphos; Chlorpyrophos; Dowco 179; Dursban 4E; ENT 27,311; Killmaster; Lorsban; O,O-Diethyl-O-(3,5,6-Trichloro-2-pyridyl) phosphorothioate; Brodan; Detmol U.A.; O,O-Diaethyl-O-3,5,6-trichlor-2-pyridylmonothiophosphat; Dursban F; ENT 27311; OMS-0971; 2-Pyridinol, 3,5,6-trichloro-, O-ester with O,O-diethyl phosphorothioate; Pyrinex; Stipend; Dursban 10CR; suSCon; Chlorpyrofos; Dursban 2E; Empire 20; Equity; Lentrek; Lock-On; OMS 971; Pageant; Piridane; Silrifos; Spannit; Suscon blue; Suscon green; Trichlorpyrphos; Zidil; Bonidel; Coroban; Danusban; Durmet; Dursban R; Ethyl chlorpyriphos; Geodinfos; O,O-Diethyl-O-(3,5,6-trichloro-2-pyridinyl)phosphorothioate; Radar; Tafaban; Terial; XRM 429; XRM 5160


[bookmark: _Toc522029244]Actors that nominated this substance or substance group
	EU Policy Board
	Countries
	Stakeholder Forum

	-
	2
	1

	
	Spain, Israel
	Health and Environment Alliance


[bookmark: _Toc522029245]Overview of the information submitted
· Gaps in the information provided: Little information on HBM data
· Hazard: Extensive hazardous information provided
· Exposure: No HBM guidance values, no risk assessments provided, no information on reducing human exposure.
· Regulatory status: No global, regional or national legislation provided
· Public concern: Extensive given
· Technical feasibility: No information on the type of work required
[bookmark: _Toc522029246]Knowledge gaps and proposed research activities
[bookmark: _Toc522029247]Israel
· Exposure of general population and susceptible sub-populations to organophosphate pesticides 
· Demographic and dietary factors associated with exposure 
· Evaluation of potential impact of regulatory action on exposure levels
Proposed research activities:
· New data on a specific population groups or subgroups
· New approaches to the analysis of existing data
[bookmark: _Toc522029248]Spain
More data on the exposure of the general population to pesticides are required.
Find the more reliable biomarkers. 
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: _Toc522029249]HEAL
Chlorpyrifos is one of the most commonly used pesticides in the EU. It is the most commonly detected pesticide in food products produced in Europe.
Chlorpyrifos belongs to organophosphate insecticides (OPs). OPs are neurotransmitters that inhibit (block) the action of acetylcholinesterase (an enzyme which controls messages that travel between nerve cells). When the enzyme is blocked, the nervous system can't send normal signals. This causes the nervous system to malfunction and this is how it eventually kills the pest.
These enzymes also have a key role in humans, mammals, pets and most wildlife, and are sensitive to Chlorpyrifos exposure. Humans exposed to low OPs levels have reported runny nose, tears, increased saliva, sweating, headaches, nausea, and dizziness. In higher exposures vomiting, abdominal muscle cramps, muscle twitching, tremors, loss of coordination, blurred or darkened vision have been reported.
It does not accumulate in the body, however it transforms into metabolites that can cause harm. We also know that it is acutely toxic to some species that are beneficial to agriculture, such as earthworms and honeybees.
So comprehensive and comparable data based on biomonitoring is essential to get a better picture of the exposure of the European population to this pesticide and its metabolites and to develop a better understanding of the potential adverse health effects of such exposure (which is likely to be continuous and at low doses through food ingestion, water contamination, inhalation or dermal contact) on the population. Such new knowledge should serve to inform political decisions about the placing on the market of this pesticide as well as chlorpyrifos-based products, and risk mitigation measures for their use.
Proposed research activities:
· New data on a specific population groups or subgroups
· Development of new research activities
· New approaches to the analysis of existing data

[bookmark: _Toc522029250]Hazardous properties
[bookmark: _Toc522029251]Current knowledge gaps on hazardous properties
[bookmark: _Toc497468923][bookmark: _Toc522029252]Israel
EU Commission announced a review of pesticide chlorpyrifos (HEAL 2012). The review of chlorpyrifos is one of the first-ever cases in which an approved pesticide is being reviewed. Chlorpyrifos, an insecticide used on grapes and potatoes, was approved provisionally in 2006. A study published showed that "Prenatal exposure to chlorpyrifos (CPF), an organophosphate insecticide, is associated with neurobehavioral deficits in humans and animal models" (Rauh et al. 2012).
These new findings increase concern that chlorpyrifos is harmful to health and that the present EU standards may not be protective enough. In June 2012, the German institute for risk assessment advocated for a reassessment of the human health risks associated with chlorpyrifos.
In addition, chlorpyrifos is a persistent and bio accumulative chemical in the environment and can travel long distances. It shown to be present almost everywhere in the environment, food and air, even in the Arctic. 
Other relevant publications to be consulted are (CDC 2015; Berman et al. 2016; BfR 2012; Harley et al. 2016; EPA 2016; Horton et al. 2012).
[bookmark: _Toc522029253]Spain
Chlorpyrifos is a broad-spectrum, chlorinated OP insecticide. There is a wide range of registered formulations, application rates, and application methods. Chlorpyrifos remains registered in Europe as it undergoes registration review (a program that re-evaluates all pesticides on a 10-year cycle).
Chlorpyrifos can cause cholinesterase inhibition at high doses; that is, it can overstimulate the nervous system causing nausea, dizziness, confusion, and at very high exposures (e.g., accidents or major spills), respiratory paralysis and death. However, the nerve poisoning effect is only one of the worrying effects of Chlorpyrifos. Over the past several years, there are uncertainties about neurodevelopmental effects of chlorpyrifos and the endocrine disruption properties. In 2014, the new available toxicological data lead to the decrease of the reference values established in 2005.
[bookmark: _Toc522029254]HEAL
Laboratory studies of chlorpyrifos effects in mammals have reported the following: thyroid disruption, developmental neurotoxicity, testicular damage and genotoxic effects (DNS damage). Gestational exposure to chlorpyrifos can induce developmental neurotoxicity in humans, and has been associated with developmental delay and autism.
Important knowledge gaps include:
- The endocrine disrupting potential of chlorpyrifos needs to be further investigated – with already lots of reports on its nervous system toxicity, but less so on its effects on the tyroid hormone system. More research could also be done on its neuroendocrine, estrogenic, and androgenic effects. The adverse health effects of metabolites should also be looked into.
- Adverse effects of chlorpyrifos on neurodevelopment have already been highlighted and should continue to be investigated, especially for children.
- The effects of in-utero exposure need to be investigated, in particular in relation to potential reduction of birth size and anomalies (see (Catherine Wattiez 2005))
[bookmark: _Toc522029255]Hazard classifications
	Responses to survey questions on hazard classifications

	IARC classifications

	

	Repr. 1B
	

	STOT SE 
	

	STOT RE 
	

	Neurotoxic
	Suspected

	Immunotoxic
	No

	Respiratory sensitizer
	No

	Endocrine disrupting substance
	Suspected



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

	Harmonised classification and labelling:

	· Danger! According to the harmonised classification and labelling (CLP00) approved by the European Union, this substance is toxic if swallowed, is very toxic to aquatic life and is very toxic to aquatic life with long lasting effects.
	[image: GHS06: Acute Toxicity] [image: GHS09: Hazardous to the Environment]

	Reference: ECHA Substance Information on Chlorpyrifos



	Other classifications

	REACH SVHC
	No

	Emerging substance
	No

	Others
	· Rank 64 ATSDR 2017 Substance priority list (Spain)
· Under the Classification Reg. 1272/2008, chlorpyrifos is classified as follows: - Acute Tox. 3 - H301 - Aquatic Acute 1 - H400 - Aquatic Chronic 1 - H410 (HEAL)

	
	

	
	


[bookmark: _Toc522029256]Persistence and bioaccumulation potential
	PBT
	No

	vPvB
	No

	Very Persistent
	No



Relevant references:
· Candidate List of substances of very high concern for Authorisation (ECHA 2006).
· The WHO has classified chlorpyrifos as moderately toxic.
· Please see (European Food Safety Authority 2014; EU 2017; US EPA 2014; EHP 2011; Kojima et al. 2004; Palma et al. 2009; Qiao et al. 2004; Slotkin, Brown, and Seidler 2005; Slotkin et al. 2005; Takeuchi et al. 2008; Venerosi et al. 2008; Viswanath et al. 2010; K. D. Racke 1993; Kenneth D. Racke et al. 1994; Baskaran, Kookana, and Naidu 1999; NRA 2000; Bondarenko and Gan 2004; Saunders et al. 2012; Landrigan et al. 1999; Morgan et al. 2005; Wright, Leidy, and Dupree 1994; Hansen et al. 1986; Karyn Ann Casey 2005; Reproductive and Cancer Hazard Assessment Branch, Office of Environmental Health Hazard Assessment, and California Environmental Protection Agency 2008; E. M. Ostrea, Bielawski, and Posecion 2006; Enrique M. Ostrea et al. 2009; Huen et al. 2012; Muñoz-Quezada et al. 2012; Lein et al. 2012; Rodríguez et al. 2006; Jirachaiyabhas et al. 2004; Fortenberry et al. 2014; Liu, Parsons, and Pope 2013; Cole et al. 2012; Haviland, Butz, and Porter 2010; Starks et al. 2012; Steenland et al. 2000; Slotkin 2011; Fortenberry et al. 2012; Slotkin et al. 2013; De Angelis et al. 2009; Jeong et al. 2006; Lovasi et al. 2011; Andrea C. Gore et al. 2014). 
[bookmark: _Toc497468924][bookmark: _Toc522029257]Hazard classifications for Diazinon as proposed by Israel
	Responses to survey questions on hazard classifications

	IARC classifications

	-

	Repr. 1B
	Carcinogen 2A

	STOT SE 
	-

	STOT RE 
	-

	Neurotoxic
	Diazinon


	Immunotoxic
	Diazinon



	Respiratory sensitizer
	-

	Endocrine disrupting substance
	    -



	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 very toxic to aquatic life, is very toxic to aquatic life with long lasting effects and is harmful if swallowed.
	[image: GHS07: Health hazard] [image: GHS09: Hazardous to the Environment]

	Reference: ECHA Substance Information on Diazinon



	Other classifications

	REACH SVHC
	No

	Emerging substance
	No

	
	


[bookmark: _Toc497468925][bookmark: _Toc522029258]Persistence and bioaccumulation potential
	PBT
	-

	vPvB
	-

	Very Persistent
	-


[bookmark: _Toc497468926][bookmark: _Toc522029259]Hazard classifications for chlorpyrifos as proposed by Israel
	IARC classifications

	 -

	Repr. 1B
	· 

	STOT SE 
	 -

	STOT RE 
	 -

	Neurotoxic
	 -

	Immunotoxic
	Yes

	Respiratory sensitizer
	 -

	Endocrine disrupting substance
	 Yes 



	Harmonised classification and labelling:

	According to the harmonised classification and labelling (CLP00) approved by the European Union, this substance is toxic if swallowed, is very toxic to aquatic life and is very toxic to aquatic life with long lasting effects.
	 [image: GHS06: Acute Toxicity][image: GHS09: Hazardous to the Environment]


	Reference: ECHA Substance Information on Chlorpyrifos



	Other classifications

	REACH SVHC
	No

	Emerging substance
	-



[bookmark: _Toc522029260]Exposure characteristics
[bookmark: _Toc522029261]Current knowledge gaps on exposure
1.1.1 [bookmark: _Toc497468933][bookmark: _Toc522029262]Israel
These substances are widely used as agricultural pesticides. They are rapidly metabolized and excreted from the body in hours to days. It is almost impossible to measure the exposure, unless using biomonitoring assays to measure their urinary levels.
Yes, for example, several human biomonitoring studies in adult populations (such as in the National Health and Nutrition Examination Survey), or a recent research conducted in Israel that measured
these substances in urine and published in 2016 (Berman et al. 2016). 
[bookmark: _Toc522029263]Spain 
The 2014 revised human health risk assessment used dose-response data on acetylcholinesterase inhibition (AChI) in laboratory animals to derive the reference doses. However, there were evidence from epidemiology studies indicates effects may occur at lower exposures than indicated by the toxicology database.
[bookmark: _Toc522029264]HEAL
Chlorpyrifos has several uses, which include but are not limited to the control of household pests, agricultural use, forestry, food processing plants, or water supplies. Chlorpyrifos and its metabolites have been found in urine, maternal and cord blood, breast milk, cervical fluid, sperm, and infants’ hair to name but a few.
Considering that chlorpyrifos is one of the most used pesticides in Europe, that its metabolites can have adverse effects to human health and that it is likely used in combination to other pesticides and substances, we need the following:
- Comprehensive and comparable data about the exposure of the European population, with particular attention to vulnerable groups of the population (pregnant women and children), and groups of population most likely to be exposed (agricultural workers, populations leaving in areas of intensive agriculture use…)
- Comprehensive and comparable data about the potential adverse effect of the active substance and its metabolites to human health,
- Comprehensive and comparable data about the potential adverse effect of the substance used in combination to other pesticides or adjuvants to human health.
[bookmark: _Toc522029265]Availability of HBM data
Yes. Please see (Barr and Angerer 2006).
[bookmark: _Toc522029266]Exposure media
· Multisource exposure
· Air
· Water
· Food
· Soil
· Exposure to chlorpyrifos can happen through contacts with many consumer products, including but not limited to: household product ingredients, flooring, toys
· Dust is an important media through which exposure may take place and it should be included in the samples to be monitored.
[bookmark: _Toc522029267]Exposure sources, production volumes and environmental releases
[bookmark: _Toc522029268]Exposure sources
No information provided.
[bookmark: _Toc522029269]Production volumes
Unknown (Spain).
0-10 tonnes per annum (HEAL).
[bookmark: _Toc522029270]Environmental releases
Please see (Mackay, Giesy, and Solomon 2014; EU 2017; European Environment Agency 2015).
[bookmark: _Toc522029271]Human exposure
[bookmark: _Toc522029272]Human exposure routes
· Dermal
· Inhalation
· Oral
· Trans placental
[bookmark: _Toc522029273]Prevalence of exposure
· There is widespread exposure of the general population
· There is widespread exposure of workers
[bookmark: _Toc522029274]Highly exposed groups
· Infants and children
· Adults
· Pregnant women
· Workers (professional and/or industrial)
[bookmark: _Toc522029275]Vulnerable groups
· Pregnant women
· Infants and children
· Workers (professional and/or industrial)
· Adults
[bookmark: _Toc522029276]Regulation and policy
[bookmark: _Toc522029277]Current policy questions
	Question
	Source

	How is European population exposed to chlorpyrifos and its metabolites (need comparable data from water, food, other drinks)? And which parts of the population are most exposed?
	HEAL

	Are there correlations between exposure to chlorpyrifos and specific adverse health effects in population (cancer etc)? What are the long-term health effects of continuous exposure to chlorpyrifos through food ingestion, water contamination, inhalation or dermal contact?
	HEAL

	Which groups of the population (vulnerable groups, agricultural workers etc) are most at risk of the adverse effects of chlorpyrifos?
	HEAL

	How can biomonitoring data be used to inform the prioritisation of chlorpyrifos and chlorpyrifos-based products for hazard assessments?
	HEAL

	What are the adverse health effects of chlorpyrifos-based products used in herbicides formulations put on the market? 
	HEAL

	How do these differ from the effects of chlorpyrifos when used alone?
	HEAL

	And how data gathered about those differences be used to inform decision-making about the placing on the market of such products?
	HEAL

	New findings increase concern that chlorpyrifos is harmful to health and that the present EU standards may not be protective enough (HEAL 2012).
	Israel


[bookmark: _Toc522029278]EU Regulations
	Chemicals legislation

	REGULATION (EC) No 1107/2009 concerning the placing of plant protection products on the market (EU 2009b)
DIRECTIVE 2009/128/EC establishing a framework for Community action to achieve the sustainable use of pesticides (EU 2009a)
Chlorpyrifos is authorised in the EU market under the following regulations: regulation
1107/2009 and regulation 396/2005. A new authorisation for chlorpyrifos will soon be discussed for the period beyond January 2018.

	Prior Informed Consent Regulation (PIC, Regulation (EU) 649/2012) 



[bookmark: _Toc522029279]Regional and Global regulations 
“In accordance with obligations under the Rotterdam Convention, other Parties to the Convention should notify exports from their country to the EU of chemicals which are banned or severely restricted on their territory. These are import notifications for the EU.” Please see ECHA Import Notification.
[bookmark: _Toc522029280]National regulations
[bookmark: _Toc522029281]Regulatory guidance values
Reference values (Source: EFSA 2014):
- ADI 0.001
- ARfD 0.005
- AOEL 0.001
Please see EU Pesticide database on Chlorpyrifos (EU 2017). http://ec.europa.eu/food/plant/pesticides/eu-pesticides-database/public/?event=activesubstance.detail&language=EN&selectedID=1130 
1.1.2 [bookmark: _Toc497468958][bookmark: _Toc522029282]Israel
MRLs are set for chlorpyrifos under EU legislation (EU 2016).
[bookmark: _Toc522029283]Human biomonitoring values
No information provided.
[bookmark: _Toc522029284]Risk assessments 
No information provided.
[bookmark: _Toc522029285]Reducing human exposure
No information provided.
[bookmark: _Toc522029286]Public concern
Substance not in the ChemSec’s SIN list (Substitute It Now!).
[bookmark: _Toc522029287]Spain
Please see relevant information here: (Columbia Center for Children’s Environmental Health 2012; PAN North America 2017)
[bookmark: _Toc522029288]HEAL
As mentioned above, chlorpyrifos is the most commonly detected pesticide in food products produced in Europe according to PAN Europe. It is authorised in 22 countries: AT, BE, BG, CY, CZ, EE, EL, ES, FR, HR, HU, IE, IT, LU, MT, NL, PL, PT, RO, SI, SK, UK (not in Germany).
In 2013, monitoring survey done by EFSA detected chlorpyrifos in all types of fruits and almost all types of vegetables tested (European Food Safety Authority 2015). According to EFSA, chlorpyrifos was one of the pesticides that most often exceed the Maximum Residues Limit in samples. Chlorpyrifos is routinely found in samples taken from agricultural workers exposed to pesticides as well as the urine of schoolchildren in various parts of the world. By way of example, a recent survey by PAN UK found that chlorpyrifos is the second most commonly detected pesticide in the fruits and vegetables distributed to children at school (PAN UK 2017) - illustrating the large exposure of the population.
PAN North America that Dow Chemicals only reports that the pesticide has been registered in 100 countries for over 50 crops. Severe concerns about the health and environment effect of chlorpyrifos have resulted in A US petition demanding the pesticide to be banned in the US (PAN North America 2017; Susan Scutti 2017)
PAN Asia Pacific has listed chlorpyrifos in its selection of terrible 20 pesticides and highlighted its potential harm to children (PAN Asia Pacific 2014).
Several examples about the social concerns related to chlorpyrifos at the European level could be given. Some of the most relevant ones include awareness raising efforts by various civil society groups about the potential adverse health and environment effects related to its use and strong calls for a full ban of the pesticide when it was last reviewed by the European authorities for reapproval on the EU market (HEAL 2014; PAN Europe 2012).
[bookmark: _Toc522029289]Technical feasibility
[bookmark: _Toc522029290]Availability of biomarkers and methods
Yes.
[bookmark: _Toc522029291]Work required to develop new approaches
1.1.3 [bookmark: _Toc497468973][bookmark: _Toc522029292]Israel
Available methods - Gas-chromatographic-tandem mass spectrometric (GC–MS/MS) method
Diazinon – non specific OP parameters: dimethylphosphate (DMP), dimethylthiophosphate (DMTP),
dimethyldithiophosphate (DMDTP), diethylphosphate (DEP) diethylthiophosphate (DETP) and diethyldithiophosphate (DMDTP)
Chlorpyrifos - 3,5,6- trichloro-2-pyridinol (TCPy), chlorpyrifos-methyl, in addition to the aforementioned non specific OP parameters.
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