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Links with other background documents:
This background document on UV absorbers and filters links to the background document on phenolic benzotriazoles, which are used as UV filters. 
[bookmark: _Toc522278176]Substance identification
Group: UV filters
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.
· Several of these substances are known to be or suspected to be endocrine disrupting.
Substances identified by Norway for inclusion in the group: 
· octocrylene
· homosalate
Substances identified by Denmark for inclusion in the group: 
	Chemical name
	Popular names etc.
	Abbreviation
	CAS or PubChem
	Comments

	3-(4-methylbenzylidene)-camphor
	 
	4-MBC
	36861-47-9
	 

	3-benzylidene camphor
	 
	3-BC
	15087-24-8
	 

	Benzophenone
	 
	BP
	119-61-9
	 

	Benzophenone-1
	 
	BP-1
	131-56–6
	also a metabolite of BP-3

	Benzophenone-2
	 
	BP-2
	131-55-5
	 

	Benzophenone-3
	Oxybenzone
	BP-3
	131-57-7
	 

	4-hydroxy-benzophenone
	 
	4-HBP
	1137-42-4
	also a metabolite of BP

	4-methyl-benzophenone
	 
	4-MBP
	134-84-9
	 


Substances identified by ChemTrust for inclusion in the group: 
Benzophenone group. Different UV filters, many of them widely used in sunscreen, cosmetics and other personal care products but partly also used in plastics and coating and inks. 
· benzophenone (BP), 119-61-9
· benzophenone-1 (BP-1), 2,4-Dihydroxybenzophenone CAS:  131-56-6
· benzophenone-2 (BP-2), 2,2′,4,4′-Tetrahydroxybenzophenone, CAS: 131-55-5  
· benzophenone-3 (BP-3), oxybenzone, CAS: 131-57-7
· 5-chloro-2-hydroxybenzophenone (BP-7), CAS: 85-19-8  
· 4-hydroxy- benzophenone (4-HBP), CAS; 1137-42-4  
· 4-methyl-benzophenone (4-MBP), CAS: 134-84-9
Recent research findings have highlighted the concern over all-year background exposure of Oxybenzone BP-3 (also known as oxybenzone). Benzophenone-3 (BP-3) and its metabolite BP-1 are both suspected endocrine disrupters, as well as many other compounds belonging to this group (Marianna Krause et al. 2017)
Lead substance identified by both Denmark and ChemTrust: 
	Lead substance
	Oxybenzone (benzophenone-3 (BP-3))

	CAS number
	131-57-7

	EC number
	205-031-5

	Other names
	benzophenone-3 (BP-3)


[bookmark: _Toc522278177]Actors that nominated this substance or substance group
	EU Policy Board
	Countries
	Stakeholder Forum

	-
	2
	ChemTrust

	
	Denmark, Norway
	


[bookmark: _Toc522278178]Overview of the information submitted
· Gaps in the information provided: Comprehensive
· Hazard: Hazard data provided for lead substance
· Exposure: HBM data is available, references provided
· Regulatory status: Regulated under REACH, CLP and consumer legislation
· Public concern: Evidence of public concern
· Technical feasibility: Biomarkers and methods available, reference provided
[bookmark: _Toc522278179]Knowledge gaps and proposed research activities
[bookmark: _Toc522278180]Denmark
Benzophenones are a group of chemicals used in a wide range of everyday life products because of their UV absorbing properties; e.g. in plastic products protecting them from becoming friable and fragile in the sun, in colour agents and textiles protecting them from bleaching, as photo initiators in printing ink and lacquers etc. (IARC Report 2013; (Danish Environmental Protection Agency 2015); Xue et al. 2017). They may also be used in packaging applications to protect the content from harmful UV radiation. E.g. benzophenone-3 (BP-3) is allowed for use as UV filter in sunscreens and other personal
care products and is one of the most widely used chemical UV filters. Until 2017 it could constitute up to 10% (w/w) of the product. Since September 2017 the use of BP-3 has in EU been restricted to 6 % in cosmetic sunscreen products and up to 0.5 % in other cosmetic products (Commission Regulation (EU) 2017). Humans may also be exposed to other benzophenones through use of personal care products where e.g. benzophenone (BP) is used as perfume fixative or and flavour (European Commission 2009; European Commission 2016). The European annual industrial production of BP-3 and BP is estimated to be respectively 100-1,000 tons and 1,000-10,000 tons (ECHA 2016) and biomonitoring studies confirm human widespread human exposure to benzophenone type of UV filters/absorbers including of pregnant women in Denmark (Frederiksen et al. 2014) and other countries (Philippat et al. 2012; Wolff et al. 2008).
Research Questions:
· HBM data only available in some countries and population subgroups. Exposure may be higher in Southern Europe than in Northern Europe
· The Understanding of sources of human exposure is limited. Intended use of sunscreen can only partly account for human exposure levels.
· Monitoring of effect of recent change in regulation of BP-3
Proposed research activities: 
· New data on particular chemicals
· New data on a specific population groups or subgroups
· Development of new research activities
Additional references: (M. Krause et al. 2012; Faass et al. 2009; Frederiksen et al. 2017; Jeon et al. 2008; Jung et al. 2013; Kinnberg et al. 2015; Marianna Krause et al. 2017; Kunisue et al. 2012; Danish Environmental Protection Agency 2015; Yoshio Nakagawa and Tayama 2002; Y. Nakagawa and Tayama 2001; Nakamura et al. 2015; Nashev et al. 2010; Park et al. 2013; Philippat et al. 2012, 2013; Schlecht et al. 2006; Schlumpf et al. 2008; Schmutzler et al. 2007; Suzuki et al. 2005)
[bookmark: _Toc522278181]Norway
No information provided. 
[bookmark: _Toc522278182]ChemTrust
Ultra violet (UV) filters with known or suspected endocrine disrupting properties are widely used in sunscreens and other personal care products, clothing, food packaging and many other consumer products (probably with other functions than UV protection).
Human biomonitoring studies have confirmed widespread human exposure to certain UV filters. Oxybenzone has been detected in house dust, as well as in blood and urine from people in the US, Europe and China.
There is limited information on concentrations and quantities of the substances in the different types of products, which limits an assessment of the extent to which the different product types contribute to the total exposure of the general population and vulnerable groups such as children and pregnant women.
There are limited biomonitoring data for UV filters and UV absorbers used exclusively for purposes other than cosmetics. Such data could help to identify how much other uses contribute to the overall exposure.
There is a need to clarify exposure routes to children apart from sunscreen: urine samples also contained the chemicals in winter season. More human biomonitoring data from other parts of Europe could provide useful insights and clarify the concern and establish if stricter controls are needed to address the potentially harmful exposure.
Proposed research activities: 
· New data on particular chemicals
· New data on a specific population groups or subgroups
[bookmark: _Toc522278183]Hazardous properties
[bookmark: _Toc522278184]Current knowledge gaps on hazardous properties
[bookmark: _Toc522278185]Denmark
Several of the UV filters shown to have endocrine disrupting effects in vitro or/and in vivo but data is still limited.
[bookmark: _Toc522278186]Norway
No information provided. 
[bookmark: _Toc522278187]ChemTrust
Suspected endocrine disrupters.
[bookmark: _Toc522278188]Hazard classifications for oxybenzone
	Responses to survey questions on hazard classifications

	IARC classifications

	-

	Repr. 1B
	-

	STOT SE 
	-

	STOT RE 
	2

	Neurotoxic
	-

	Immunotoxic
	-

	Respiratory sensitizer
	-

	Endocrine disrupting substance
	Yes

	REACH SVHC
	No

	Emerging substance
	yes regarding possible endocrine disrupting activity they should be studied more

	Other
	Also Hazardous to the aquatic environment



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

	Harmonised classification and labelling:

	No harmonised classification. 
	

	Classification provided by companies: 
According to the classification provided by companies to ECHA in REACH registrations this substance is very toxic to aquatic life and is toxic to aquatic life with long lasting effects.
Additionally, the classification provided by companies to ECHA in CLP notifications identifies that this substance causes serious eye irritation, causes skin irritation and may cause respiratory irritation.
	[image: GHS09: Hazardous to the Environment]

[image: https://echa.europa.eu/diss-blank-theme/images/cnl/pictograms/GHS07.png]

	Reference: ECHA Brief Profile on oxybenzone (ECHA 2017)


[bookmark: _Toc522278189]Persistence and bioaccumulation potential
	PBT
	No

	vPvB
	No

	Very Persistent
	No


[bookmark: _Toc522278190]Exposure characteristics
[bookmark: _Toc522278191]Current knowledge gaps on exposure
[bookmark: _Toc522278192]Denmark
Exposure to several of the substances in this group is widespread (e.g. for BP-3 and PB-1) but the sources are poorly elucidated. Intended sunscreen use can only partly explain human exposure.
[bookmark: _Toc522278193]Norway
No information provided. 
[bookmark: _Toc522278194]ChemTrust
See text submitted under knowledge gaps. 
[bookmark: _Toc522278195]Availability of HBM data
HBM data is available. Data on human exposure to BP-3 and BP-1 is available in IPCHEM.
See: 
· (Danish Environmental Protection Agency 2015)
· (Morrison et al. 2017)
· (Frederiksen et al. 2014)
· (Marianna Krause et al. 2017)
[bookmark: _Toc522278196]Exposure media
· Multisource exposure
· Air
· Water
· Food
· Consumer products - cosmetics, personal care products, clothing, fabrics (also from furniture) detergents, packaging
Potentially food from food packaging, there are many open questions....
[bookmark: _Toc522278197]Exposure sources, production volumes and environmental releases
[bookmark: _Toc522278198]Exposure sources
Apart from cosmetics data on sources of exposure is limited. But some of these substances are also used as photo-initiators in ink and thus present in e.g. ink on packages. Occupational exposure a risk.
[bookmark: _Toc522278199]Production volumes
Information from the ECHA Brief Profile on oxybenzone
This substance is manufactured and/or imported in the European Economic Area in 100 - 1 000 tonnes per year. 
This substance is used by consumers, by professional workers (widespread uses), in formulation or re-packing and at industrial sites.
Consumer Uses 
This substance is used in the following products: cosmetics and personal care products, coating products, fillers, putties, plasters, modelling clay and finger paints. 
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 as processing aid.
Article service life 
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: cosmetics and personal care products, coating products, fillers, putties, plasters, modelling clay and finger paints. ECHA has no public registered data on the types of manufacture using this substance. 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.
Formulation or re-packing 
This substance is used in the following products: cosmetics and personal care products. 
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: polymers. 
This substance is used in the following areas: formulation of mixtures and/or re-packaging. 
This substance is used for the manufacture of: plastic products. 
Release to the environment of this substance is likely to occur from industrial use: in processing aids at industrial sites and in the production of articles
Manufacture 
ECHA has no public registered data on the routes by which this substance is most likely to be released to the environment.
[bookmark: _Toc522278200]Environmental releases
Yes - some of them also a problem in aquatic environment - especially in lakes with high leisure swimming and bathing activity (from sunscreen). 
See: 
· (Rainieri et al. 2016; Tsui et al. 2017)
No data in E-PRTR. 
[bookmark: _Toc522278201]Human exposure
[bookmark: _Toc522278202]Human exposure routes
· Dermal
· Inhalation
· Oral
· Trans placental
[bookmark: _Toc522278203]Prevalence of exposure
· There is widespread exposure of the general population
· There is widespread exposure of workers
· Certain sub-populations are exposed
[bookmark: _Toc522278204]Highly exposed groups
· Infants and children
· Adults
· Pregnant women
· Elderly people
· Men
· Women
· Individuals of lower socio-economic status
· Workers (professional and/or industrial)
[bookmark: _Toc522278205]Vulnerable groups
· Pregnant women
· Infants and children
· Adults
· Elderly people
[bookmark: _Toc522278206]Regulation and policy
[bookmark: _Toc522278207]Current policy questions
	Question
	Source

	BP-3 is currently evaluated by Denmark in the context of REACH, the reason being its endocrine disrupting properties and wide dispersive use (Denmark 2014)
https://echa.europa.eu/information-on-chemicals/evaluation/community-rolling-action-plan/corap-table/-/dislist/details/0b0236e1806e6bdd 
It would be important to evaluate cumulative exposures from different exposure routes to the same UV filter as well as to different, similarly acting UV filters and see what that means for risk assessment and management. More clarity is needed how concerning the current exposure situation is for children and pregnant women.
EU has just further restricted and lowered the permitted concentrations of benzophenone-3 in sunscreen and in other cosmetics with effect from September 2017 (SGS 2017)
It would be important to check if exposure will go down and if as a result the exposure to other benzophenone compounds might increase.
	ChemTrust

	Is current exposure safe in relation to the endocrine activity of some of the substances in this group?
	Denmark


[bookmark: _Toc522278208]EU Regulations
	Chemicals legislation

	Registration, Evaluation, Authorisation & Restriction of Chemicals (REACH)
For lead substance Oxybenzone:
PACT list of substances
Pre-Registration process
Registration: This substance has 3 active registrations under REACH, 1 Joint Submission(s) and 0 Individual Submission(s). Please see Registrants/Suppliers details.
Substance Evaluation: Substance included in the Community Rolling Action Plan (CoRAP).

	Classification Labelling & Packaging (CLP) 
No harmonised classification and labelling. 
Classification & Labelling has been notified by industry to ECHA for oxybenzone.

	Consumer safety legislation

	European Commission. 2009. Regulation (EC) No 1223/2009 of the European parliament and of the council of 30 November 2009 on cosmetic products
Commission Regulation (EU) 2017/238 of 10 February 2017 amending Annex VI to Regulation (EC) No 1223/2009 of the European Parliament and of the Council on cosmetic products
European Commission. 2016. Annex VI, Last update 01/12/2016. List of UV filters allowed in cosmetic products.


[bookmark: _Toc522278209]Regulatory guidance values
No information provided. 
[bookmark: _Toc522278210]Human biomonitoring values
No information provided. 
[bookmark: _Toc522278211]Risk assessments 
· See: Scientific Committee on Consumer Safety (SCCS) 2006, 2008, 2008, 2013, EFSA 2009
[bookmark: _Toc522278212]Public concern
Oxybenzone (benzophenone-3 (BP-3)) is on the SIN list.
· Biomonitoring California, 2012, Benzophenone-3 Fact Sheet, available at: https://biomonitoring.ca.gov/sites/default/files/downloads/FactSheet-Benzophenone3.pdf  
· EWG, 2017, The trouble with ingredients in sunscreens, available at: http://www.ewg.org/sunscreen/report/the-trouble-with-sunscreen-chemicals/#.Wc-WMmi0M2w 
· Tsui et al. 2017
· Rainieri et al. 2016
· SCCS, 2013
· Danish Environmental Protection Agency 2015
· EFSA 2009a
· Danish Ministry of Environment and Food 2015
[bookmark: _Toc522278213]Technical feasibility
[bookmark: _Toc522278214]Availability of biomarkers and methods
Both biomarkers and analytical methods are available. See: (Frederiksen et al. 2017)
[bookmark: _Toc522278215]Work required to develop new approaches
Human PBTK models are lacking and for some of the substances in this compound group the best biomarker(s) of exposure may need to be identified/validated.
[bookmark: _Toc522278216]References
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