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Summary 

The current regulatory framework in the European Union regarding children’s 
exposure to chemicals has been found insufficient by reviews in former projects 
carried out for the Consumer Council at the Austrian Standards Institute (ASI). The 
former projects have addressed a general lack of chemical requirements for 
consumer products including products, which are regulated such as toys.  
 
This project explores the area of shoes (footwear). The purpose of this study was to 
go into further details regarding specific requirements that should be set for shoes 
(footwear) to ensure that children are not exposed to chemicals at unsafe levels. 
 
A review of hazardous chemicals identified in shoes in the literature has been 
prepared. Additionally, chemical requirements established by different companies 
producing and/or selling footwear in their so-called Restricted Substances Lists 
(RSL) have been reviewed. Furthermore, chemical requirements for ecolabelling of 
footwear, such as the EU Flower and requirements applicable to leather and textiles 
set in the Oeko-Tex® Standard 100, have been reviewed.  
 
A review of the existing legal requirements for footwear has also been prepared. In 
this review, some of the chemical requirements listed in the EU Toys safety 
directive (TSD) have been presented as well for comparison reasons. In some 
areas, it would make sense to use similar TSD restrictions of chemical substances 
for children’s footwear due to the fact that the user group is the same and that 
footwear is used for most hours of the day every day, i.e. long-term exposure to 
chemicals in footwear will exist.  
 
The chemicals identified in shoes have been compared with the voluntary 
restrictions set by the some companies in the footwear industry (probably the more 
responsible companies) and the existing legal chemical requirements for footwear. 
This review illustrates that in general many more chemicals or groups of chemicals 
are identified in footwear or are restricted voluntary by company RSLs compared 
to the chemicals that are restricted through legislation.  
 
For this reason, suggestions have been made for chemical requirements that could 
be restricted in footwear – and ought to be restricted in footwear – in order to 
protect especially very young children, which in addition to skin contact may be 
more exposed to the chemicals in their shoes because of their ‘mouthing tendency’. 
The chemical requirements have been set on the basis of the previous work carried 
out for the Consumer Council at the Austrian Standards Institute on toys and child 
care articles.  
 
In many cases, the suggested chemical requirements for footwear in this report are 
also restricted by some of the more responsible companies themselves by their 
company RSLs. It should therefore be possible to apply to the suggested chemical 
requirements as in many cases the restrictions are already used by some companies 
within the industry. The suggested chemical requirements are discussed briefly in 
chapter 5 “Suggestions for chemical requirements”. Chemical requirements are 
suggested within the following group of chemicals: 
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1. CMRs, PBTs, vPvBs and others (e.g. EDCs) 
a. REACH SVHCs 

2. Alkylphenols and alkylphenolethoxylates 
3. PAHs 
4. Phthalates 
5. Elements (heavy metals) 
6. Colourants and primary aromatic amines 
7. Formaldehyde 
8. Sensitising substances 
9. N-nitrosamines and N-nitrosatable substances 
10. Substances classified as very toxic, toxic, etc. 
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1 Introduction 

The current regulatory framework in the European Union regarding children’s 
exposure to chemicals has been found insufficient by reviews in former projects 
carried out for the Consumer Council at the Austrian Standards Institute (ASI). The 
former projects have addressed a general lack of chemical requirements for 
consumer products including products, which are regulated such as toys and child 
care articles.  
 
The conclusions from the previous studies clearly indicate that in general there is a 
lack of chemical requirements for many different types of consumer products. For 
some areas, especially toys and food contact materials (mainly for plastics), several 
chemical requirements exist. Despite these requirements, however, risk 
assessments indicate that these requirements should be strengthened in order to 
protect especially children from hazardous chemicals.  
 

1.1 Purpose 

The purpose of this study is to go into further details regarding specific 
requirements that should be set for shoes (footwear) to ensure that children are not 
exposed to chemicals at unsafe levels. The intention of this study is mainly to: 

• Review the existing legal requirements for shoes and their materials,  
• Prepare a search for chemicals detected in shoes,  
• And suggest possible chemical requirements for these chemicals in shoes 

based on the work carried out in former projects for the Consumer Council 
at the Austrian Standards Institute.  

 
It will mainly be the work in the following former projects for the Consumer 
Council at the Austrian Standards Institute that will be used in order to set chemical 
requirements for chemicals in shoes: 

• “Chemical requirements for toys” (Poulsen, 2013)1 
• “Chemical requirements for child use and care articles” (Poulsen, 2014)2 
• “Chemical requirements for other articles – a screening” (Poulsen et al., 

2014)3 
 

1.2 Definition 

In this project “Chemicals in shoes for children”, the term “shoes” is used broadly 
and covers different kind of footwear in different kind of materials.  
 
“Children” are defined as children up to 14 years old, which is also used as the 
definition in the EU Toy Safety Directive (EU Directive 2009/48/EC). The term 
“very young children” is defined as babies and children up to the age of 3.  

                                                      
1 http://www.verbraucherrat.at/en/news/2013-11-29-chemical-requirements-toys  
2 http://www.verbraucherrat.at/en/news/studie-chemische-anforderungen-fuer-kinderartikel  
3 http://www.verbraucherrat.at/en/news/study-chemical-requirements-for-other-articles-a-
screening  

http://www.verbraucherrat.at/en/news/2013-11-29-chemical-requirements-toys
http://www.verbraucherrat.at/en/news/studie-chemische-anforderungen-fuer-kinderartikel
http://www.verbraucherrat.at/en/news/study-chemical-requirements-for-other-articles-a-screening
http://www.verbraucherrat.at/en/news/study-chemical-requirements-for-other-articles-a-screening
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2 Methodology used 

This study has been performed as a desk-top study meaning that a search was made 
for relevant literature, which has discussed or analysed the type of chemical 
substances that can be found in shoes for children or in leather or plastics, which 
are assumed to be the primary materials of shoes.  
 
This search resulted in a long list of documents. It has not been possible to review 
all these documents in this study, but the alleged most important documents and the 
most recent reports and tests have been included in the review. The documents 
have been selected so they cover different chemical groups and different chemical 
aspects with respect to shoes.  
 
In short, the methodology used in this report has been to gather existing 
information regarding the content of chemicals in shoes. Chemical risk assessments 
for individual substances have not been performed in this project. The suggested 
‘necessary or needed’ levels of specific chemicals in shoes are based on existing 
chemical risk assessments on different specific chemicals, and are based on the 
former work carried out for the Consumer Council at the Austrian Standards 
Institute, especially the work on toys and child care articles. 
 
It is emphasised that this report only has focused on the chemicals present in the 
final footwear, i.e. the shoes worn by the consumer, and not on chemicals used in 
the production of the footwear, which are not present in the final product, or on 
chemicals that consumers themselves may ‘add’ to the footwear such as 
impregnating products.  
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3 Materials and components in shoes 

A shoe may be a simple product (e.g. a plastic shoe), but it may also be a very 
complex product which consists of many different materials and components. In 
the technical committee CEN/TC 309 “Footwear”, the European Committee for 
Standardization (CEN) has prepared a technical report on footwear and the critical 
substances potentially present in footwear and footwear components (CEN ISO/TR 
16178, 2012). According to this technical report on footwear, footwear can consist 
of the following materials (CEN ISO/TR 16178, 2012): 
 

• Leather 
o Leather 
o Coated leather 
o Leather fibre board 

• Synthetic material 
o PVC 
o EVA 
o Rubber 
o PU-TPU elastane 
o PE-PP 
o Synthetic textiles 

 Polyester 
 Polyamide 
 Chloride fibre 
 Polyacrylics (PAN, PMMA) 

• Natural material 
o Latex 
o Wood – cork 
o Natural textiles 

 Cellulosic natural textile (made from vegetable fibres) 
 Proteinic natural textile (made from animal fibres) 

• Miscellaneous 
o Adhesives 
o Metal hardware 
o Prints for textiles 
o Cellulosic materials 

 
Because of the complexity of the different materials used in footwear, the chemical 
substances potentially present in footwear will also be complex and numerous.  
 
On the basis of the work carried out by the CEN technical committee on footwear, 
Dahlberg (2010) has prepared the following overview of critical substances 
potentially present in footwear and footwear components (see Figure 1).   
 



 

8 

Figure 1: Critical substances potentially present in footwear and footwear components (Source: Dahlberg, 2010)  
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4 Review 

This review is a compilation of different literature sources addressing different 
chemicals or group of chemicals found to be present in footwear. The focus in this 
study is on existing legislation, review of existing knowledge about chemicals in 
footwear, and on suggestions for requirements for chemicals in footwear.  
 
The review part is divided into the following sections: 

1. Presentation and discussion of relevant legislation regarding chemicals in 
footwear. In this section, other relevant legislation such as legislation on 
chemicals in toys is presented as well for comparison.  

2. Presentation and discussion of relevant chemical requirements set for EU 
ecolabel of shoes.  

3. Presentation of existing knowledge concerning chemicals in footwear – 
literature search.  

4. Presentation and discussion of requirements for footwear set by selected 
companies through their company Restricted Substances Lists (RSLs).  

 
Based on this information and the previous studies carried out for the Consumer 
Council at the Austrian Standards Institute, suggestions concerning requirements 
for chemicals in shoes will be given in chapter 5 “Suggestions for chemical 
requirements”.  
 

4.1 Legislation 

In this section, legislation of chemicals relevant for footwear is listed and 
discussed. Some restrictions on chemicals in toys (EU Toy safety directive (TSD) 
(EU Directive no. 48, 2009) are listed and discussed as well for comparison even 
though they are not applicable for footwear. The reason for this is that especially 
for very young children, it could be relevant to set similar chemical requirements 
for footwear as for toys as this group of children has a tendency to put products in 
their mouth irrespective of the products being toys or shoes. Furthermore, children 
may in general have prolonged skin contact with chemicals in shoes as footwear 
are used most hours of the day every day, i.e. long-term exposure to chemicals in 
footwear will exist. Sweaty feet/socks may aid in skin contact through socks. In 
order to protect children from chemicals that might as well be present in footwear 
as in toys, it could be argued that the safety level for shoes for children should not 
be lower than for toys given that the user group is the same.  
 
All listed chemical requirements below are not necessarily restricted for footwear 
(articles) as the chemical requirements for some chemicals only are restricted for 
substances and chemical mixtures and thereby not articles. The relevant legislation 
concerning chemicals for footwear (or articles or toys) is described in more details 
below and is divided into the following groups of chemicals: 

1. Substances with CMR effects 
2. PAHs 
3. Biocides 
4. POPs (non-biocidal) 
5. Elements 
6. Asbestos fibres 
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7. Dyes 
8. Flame retardants 
9. Nonylphenolethoxylates (NPEO) 
10. Phthalates 
11. Nitrosamines and nitrosatable substances 
12. REACH Candidate list substances 

 
For each group of chemicals, it is listed whether the chemical requirements are: 

• Directly relevant for footwear 
• Relevant for articles other than footwear (but of possible importance to 

footwear) 
• Only relevant for substances and chemical mixtures (but of possible 

importance to footwear) 
 
 
4.1.1 CMR substances 

There is an ongoing consultation regarding a possible restriction in REACH of 
hazardous substances (CMR 1A and 1B) in textile articles and clothing for 
consumer use. Article 68(2) of REACH provides a simplified procedure which the 
Commission may use to restrict substances classified as carcinogenic, mutagenic or 
toxic for reproduction (CMR), categories 1A and 1B on their own, in mixtures or in 
articles that could be used by consumers. This procedure has been used in order to 
investigate the possibility of restricting certain CMR 1A and 1B in textiles. Some 
of the substances are: 

• Certain colourants (classified dyes or carcinogenic amines) 
• Formaldehyde  
• Formamide 
• N-methyl-2-pyrrilidone 
• Dimethylformamide (DMFa) 
• Dimethylacetamide (DMAC) 

 
Several lists of substances are included in the consultation. Limit values are 
suggested at 30 ppm (colourants and amines) or 50 ppm (other substances) 
depending on the substances.  
 
CMR substances are also restricted in toys. This may be relevant for children’s 
footwear as well, because toys and children footwear address the same age groups. 
The restrictions on CMR substances in toys are: 

• CMR substances of category 1A, 1B or 2 are not allowed in toys if the 
concentration is the same or exceeds the concentration set for classification 
of mixtures containing these substances. This means that the following 
concentrations of CMR substances are not allowed in toys: 

o Category 1A and 1B carcinogens and mutagens: 0.1%  
o Category 1A and 1B reproductive toxicants: 0.3%  
o Category 2 carcinogens and mutagens: 1.0%  
o Category 2 reproductive toxicants: 3.0%  
o For reproductive effects on or via lactation: 0.3%  

• These concentration thresholds are used in general but if substance specific 
values exist, these thresholds should apply instead of the general 
thresholds. 
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Chemical requirements which are directly relevant for footwear 
• CMR consultation (possible future legal requirement) 

 
Chemical requirements which are relevant for other articles than footwear 
(but of possible importance to footwear) 

• CMR restrictions on toys 
 
Chemical requirements which are only relevant for substances and 
chemical mixtures (but of possible importance to footwear) 

• None identified 
 
 
4.1.2 Legislation on PAHs 

The use of 8 specific PAHs (as listed in REACH Annex XVII entry no. 50) is 
restricted in rubber and plastic components that are in direct as well as prolonged 
or short-term repetitive contact with the human skin or oral cavity under normal or 
reasonably foreseeable conditions of use. The limit value is 1 mg/kg (0.0001%) by 
weight of the component of any of the listed PAHs. This restriction will not apply 
to articles placed on the market before 27 December 2015 (EU Regulation No. 
1272, 2013).  
 
It should be noted that for toys and child care articles the limit value on PAHs is 
lower and is set at 0.5 mg/kg (or 0.00005%) according to the regulation (EU 
Regulation No. 1272, 2013). The restriction for toys and child care articles also 
applies from 27 December 2015.  
 

Chemical requirements which are directly relevant for footwear 
• PAHs in rubber and plastic components 

 
Chemical requirements which are relevant for other articles than footwear 
(but of possible importance to footwear) 

• PAHs in rubber and plastic components of toys (lower limit values) 
 
Chemical requirements which are only relevant for substances and 
chemical mixtures (but of possible importance to footwear) 

• None identified 
 
 
4.1.3 Legislation on biocides/pesticides 

Dimethyl fumarate (DMFu) must not be used in any articles in concentrations 
greater than 0.1 ppm by weight. DMFu is limited via REACH annex XVII entry 
no. 61 (REACH, 2015).  
 
PCP (pentachlorophenol) must not be used as a substance or in mixtures according 
to REACH annex XVII entry no. 22 (REACH, 2015). However, this restriction for 
PCP does not apply to articles, which means that any article containing PCP can be 
placed legally on the European market no matter the used concentration in the 
article.   
 
The following organostannic (organotin) compounds are restricted: Tri-substituted 
organostannic compounds such as tributyltin (TBT) compounds and triphenyltin 
(TPhT) compounds, as well as dibutyltin (DBT) compounds and dioctyltin (DOT) 



 

12 

compounds must not be used in articles in levels over 0.1% by weight. Limited via 
REACH annex XVII entry no. 20 (REACH, 2015).  
 
The new Biocidal Products Regulation (BPR) (EU Regulation No. 528, 2012) 
included as a new aspect – in contrast to the former Biocidal Products Directive – 
that articles being treated with active substances such as biocides or preservatives 
should be covered as well. This means that the use of biocides and preservatives is 
restricted in footwear and according to the BPR only biocides and preservatives 
which have been approved for the specific use and product type (for footwear 
probably PT9 “Fibre, leather, rubber and polymerised materials preservatives”) 
must be used in treated articles. Recently, triclosan has not been approved as a 
biocidal active substance for use in biocidal products under PT2 Disinfectants and 
algaecides not intended for direct application to humans or animals, PT7 Film 
preservatives and PT9 Fibre, leather, rubber and polymerised materials 
preservatives. This means that at the beginning of 2017 triclosan is no longer 
allowed to be used in footwear and in other articles as a biocide (EU Decision 
2014/227/EU).  
 
Furthermore, a list of 15 specific pesticides is prohibited to use in general 
according to the POP convention (EU Regulation No. 850, 2004). However, 
according to article 4 of the POP convention “a substance occurring as an 
unintentional trace contaminant in substances, preparations and articles” is 
exempted from the restriction. Pesticides residues are not regarded as intentionally 
added substances in articles, and thereby traces of these pesticides are therefore not 
restricted in textile articles and thus in footwear.  
 

Chemical requirements which are directly relevant for footwear 
• Dimethyl fumarate (DMFu) 
• Organotin compounds 
• Triclosan (from 2017) 
• Biocides only to be used if approved for use (BPR) 

 
Chemical requirements which are relevant for other articles than footwear 
(but of possible importance to footwear) 

• None identified 
 
Chemical requirements which are only relevant for substances and 
chemical mixtures (but of possible importance to footwear) 

• PCP (pentachlorophenol) 
• Pesticide residues (POP) 

 
 
4.1.4 Legislation on POPs (non-biocidal) 

Polychlorinated biphenyls (PCBs) are prohibited in articles according to the POP 
convention (EU Regulation No. 850, 2004) and thereby also in footwear. However, 
no threshold value for the content of PCBs in articles is given by the POP 
convention.  
 
The use of SCCPs (short-chain chlorinated paraffins) is restricted in articles in 
concentrations of 0.15% and above according to the POP convention (EU 
Regulation No. 850, 2004).   
 
The use of PFOS (perfluorooctane sulfonic acid) and its derivatives is restricted in 
articles in concentrations 0.1% and above by weight or 1 µg/m2 for coated 
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materials according to the POP convention (EU Regulation No. 850, 2004). The 
legislation on PFOS and its derivatives therefore also applies to coated footwear.   
 
Certain chlorobenzenes (pentachlorobenzene and hexachlorobenzene) are 
prohibited to use in general and are restricted in articles according to the POP 
convention (EU Regulation No. 850, 2004). However, no threshold limit value is 
listed for the substances.  
 

Chemical requirements which are directly relevant for footwear 
• PCBs 
• SCCPs (short chained chlorinated paraffins) 
• PFOS and its derivatives 
• Certain chlorobenzenes 

 
Chemical requirements which are relevant for other articles than footwear 
(but of possible importance to footwear) 

• None identified 
 
Chemical requirements which are only relevant for substances and 
chemical mixtures (but of possible importance to footwear) 

• None identified 
 
 
4.1.5 Legislation on elements 

The following elements are restricted in footwear (or in materials relevant for 
footwear): 

• Nickel in articles intended to come into direct and prolonged contact with 
skin. The release of nickel is limited to 0.2 µg/cm2/week (REACH annex 
XVII entry no. 27 (REACH, 2015)). It should be noted that the restriction 
on nickel only is valid for direct and prolonged contact with the human 
skin. Therefore, the restriction will not apply for e.g. the outer soles of the 
shoes where it is debatable whether the contact is prolonged. However, the 
restrictions should apply for the part of the shoes that is in contact with the 
skin. 

• Chromium VI concentrations in leather articles must not exceed 0.0003% 
by weight (REACH annex XVII entry no. 47 (REACH, 2015)).  

• Cadmium is restricted in articles made of different plastic materials (such 
as PVC, PUR etc.). The content of cadmium is restricted to 0.01% by 
weight of the plastic material (REACH annex XVII entry no. 23 (REACH, 
2015)).  

• Lead is restricted in articles (or accessible parts of articles) if the 
concentration is equal to or exceeds 0.05% by weight. The limit value is 
also valid for articles or accessible parts thereof that during normal or 
reasonably foreseeable conditions of use may be placed in the mouth by 
children. The limit value shall, however, not apply where it can be 
demonstrated that the rate of lead release from these articles, whether 
coated or uncoated, does not exceed 0.05 µg/cm2 per hour (equivalent to 
0.05 µg/g per hour) and, for coated articles, that the coating is sufficient to 
ensure that this release rate is not exceeded for a period of at least two 
years of normal or reasonably foreseeable conditions of use of the article. 
This restriction does not apply to articles on the market before 1 June 2016 
(EU Regulation No. 628/2015).  
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It should be noted that more elements are restricted in scraped-off materials from 
toys according to the Toys Directive (EU Directive 48, 2009) – see Table 1 below. 
These limit values from scraped-off material from toys are set in order to protect 
children from too large exposure from these elements when licking/sucking or 
chewing on toys as especially very young children have a tendency to do. Keeping 
in mind that very young children have a tendency to mouth many products at that 
age, it could be argued that footwear for very young children ought to have the 
same level of protection as toys.   
 
Table 1: Migration limit values from toys (in mg/kg) (EU Directive 48, 2009) 

Element Scraped-off material 
Aluminium 70,000 
Antimony 560 
Arsenic 47 
Barium 18,750 
Boron 15,000 
Cadmium 17 
Chromium (III) 460 
Chromium (VI) 0.2 
Cobalt 130 
Copper 7,700 
Lead 160 
Manganese 15,000 
Mercury 94 
Nickel 930 
Selenium 460 
Strontium 56,000 
Tin 180,000 
Organic tin 12 
Zinc 46,000 

 
 

Chemical requirements which are directly relevant for footwear 
• Nickel release from metals (prolonged skin contact) 
• Chromium VI (in leather articles) 
• Cadmium (different plastic materials) 
• Lead 

 
Chemical requirements which are relevant for other articles than footwear 
(but of possible importance to footwear) 

• Elements (migration of several elements from toys) 
 
Chemical requirements which are only relevant for substances and 
chemical mixtures (but of possible importance to footwear) 

• None identified 
 
 
4.1.6 Legislation on asbestos fibres 

Certain asbestos fibres (six specific substances) are restricted by REACH annex 
XVII entry no. 6 (REACH, 2015). It is prohibited to put articles or mixtures 
containing these six asbestos fibres on the market.  
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Chemical requirements which are directly relevant for footwear 
• Asbestos fibres 

 
Chemical requirements which are relevant for other articles than footwear 
(but of possible importance to footwear) 

• None identified 
 
Chemical requirements which are only relevant for substances and 
chemical mixtures (but of possible importance to footwear) 

• None identified 
 
 
4.1.7 Legislation on dyes 

Restricted dyes which are relevant for footwear are: 
• Azodyes that by reductive cleavage of one or more azogroups may release 

one or more of a list of 22 aromatic amines4 must not be found in 
detectable concentrations (0.003% by weight) in textile and leather articles 
intended to come into direct and prolonged contact with the human skin 
(REACH, 2015). It should be noted that this restriction on azo dyes is only 
valid for direct and prolonged contact with the human skin. Therefore the 
restriction will not apply for e.g. the outer soles of the shoes where it is 
debatable whether the contact is prolonged. However, the restrictions 
should apply for the part of the shoes that is in contact with the skin. 

• Furthermore, a navy blue colourant consisting of two components (two azo 
dyes as listed in Appendix 9 of REACH) shall not be used as substances or 
mixtures in concentrations greater than 0.1% where the substance or 
mixture is intended for colouring of textile and leather articles.  

 
Furthermore, some additional relevant requirements on dyes in toys are set in the 
non-harmonised toy standards, such as EN 71-9, EN 71-10 and EN 71-11. These 
are: 

• Certain colourants are listed in EN 71-9 with an action limit of 10 ppm 
(mg/kg), which applies to a broad range of toys made of textiles and 
leather 

o Acid Red 26 
o Acid Violet 49 
o Basic Red 9 
o Basic Violet 1 and 3 
o Disperse Blue 1, 3, 106 and 124 
o Disperse Yellow 3 
o Disperse Orange 3 and 37/76 
o Disperse Red 1 
o Solvent Yellow 1, 2 and 3 

 

                                                      
4 Appendix 8 of REACH – contains 22 specific aromatic amines listed by CAS number. 
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Chemical requirements which are directly relevant for footwear 
• Azodyes (if they release one or more of 22 aromatic amines) 
• Navy blue colourant 

 
Chemical requirements which are relevant for other articles than footwear 
(but of possible importance to footwear) 

• Acid Red 26 (in toys) 
• Acid Violet 49 (in toys) 
• Basic Red 9 (in toys) 
• Basic Violet 1 and 3 (in toys) 
• Disperse Blue 1, 3, 106 and 124 (in toys) 
• Disperse Yellow 3 (in toys) 
• Disperse Orange 3 and 37/76 (in toys) 
• Disperse Red 1 (in toys) 
• Solvent Yellow 1, 2 and 3 (in toys) 

 
Chemical requirements which are only relevant for substances and 
chemical mixtures (but of possible importance to footwear) 

• None identified 
 
 
4.1.8 Legislation on flame retardants 

The following restricted flame retardants which are relevant for footwear are: 
• TRIS (tris (2,3 dibromopropyl) phosphate), TEPA 

(tris(aziridinyl)phosphinoxide) and PBB (polybromobiphenyls) are 
prohibited in textiles in contact with skin according to REACH annex 
XVII entry no. 4, 7 and 8 (REACH, 2015).  

• OctaBDE (octabromo diphenylether) is prohibited in articles in 
concentrations higher than 0.1% according to REACH annex XVII entry 
no. 45 (REACH, 2015) 

• TetraBDE (tetrabromo diphenylether), pentaBDE (pentabromo 
diphenylether), hexaBDE (hexabromo diphenylether) and heptaBDE 
(heptabromo diphenylether) are prohibited in articles in concentrations 
above 0.001% according to the POP convention (EU Regulation No. 850, 
2004).  

 
It should be noted that other flame retardants (TCEP, TCPP and TDCP) are 
restricted in toys intended for use by children under 36 months with a content limit 
value of 5 mg/kg (ppm) according to Appendix C of the Toys Directive (EU 
Directive 48, 2009).  
 
It should be noted that action limit values are set for compounds such as flame 
retardants for toys in EN 71-9. These do, however, not seem to be that important 
for footwear and are therefore not listed.  
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Chemical requirements which are directly relevant for footwear 
• TRIS (if in textiles in contact with skin) 
• TEPA (if in textiles in contact with skin) 
• PBB (if in textiles in contact with skin) 
• TetraBDE, pentaBDE, hexaBDE, heptaBDE and octaBDE 

 
Chemical requirements which are relevant for other articles than footwear 
(but of possible importance to footwear) 

• TCEP (in toys for very young children) 
• TCPP (in toys for very young children) 
• TDCP (in toys for very young children) 

 
Chemical requirements which are only relevant for substances and 
chemical mixtures (but of possible importance to footwear) 

• None identified 
 
 
4.1.9 Legislation on NPEO 

NPEO (nonylphenolethoxylates) must not be used in textile articles (which may be 
expected to be washed in water) in concentrations above 0.01% by weight of the 
textile article. The requirement was adopted in January 2016 and will not apply for 
articles before 3 February 2021 (EU Regulation No. 26, 2016).  
 

Chemical requirements which are directly relevant for footwear 
• NPEO (if washable in water) 

 
Chemical requirements which are relevant for other articles than footwear 
(but of possible importance to footwear) 

• None identified 
 
Chemical requirements which are only relevant for substances and 
chemical mixtures (but of possible importance to footwear) 

• None identified 
 
 
4.1.10 Legislation on phthalates 

The phthalates DEHP, DBP and BBP are restricted in plasticised material of toys 
and child care articles with a limit value of 0.1% by weight. Furthermore, the 
phthalates DINP, DIDP and DNOP are restricted in plasticised materials of toys 
and child care articles which can be placed in the mouth by children. However, no 
such restriction on phthalates exists for footwear even though the footwear may be 
placed in the mouth by especially very young children.  
 

Chemical requirements which are directly relevant for footwear 
• None identified 

 
Chemical requirements which are relevant for other articles than footwear 
(but of possible importance to footwear) 

• Phthalates restriction on toys (DEHP, DBP, BBP, DINP, DIDP, DNOP) 
 
Chemical requirements which are only relevant for substances and 
chemical mixtures (but of possible importance to footwear) 

• None identified 
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4.1.11 Legislation on nitrosamines and nitrosatable substances 

Nitrosamines and nitrosatable substances are prohibited in toys intended for 
children below the age of 3 or in toys intended to be placed in the mouth, if the 
migration of the substances is equal to or higher than 0.05 ppm for nitrosamines 
and 1 ppm for nitrosatable substances.  
 

Chemical requirements which are directly relevant for footwear 
• None identified 

 
Chemical requirements which are relevant for other articles than footwear 
(but of possible importance to footwear) 

• Nitrosamines and nitrosatable substances (in toys) 
 
Chemical requirements which are only relevant for substances and 
chemical mixtures (but of possible importance to footwear) 

• None identified 
 
 
4.1.12 Legislation concerning REACH Candidate list substances 

Finally, it should be noted that according to REACH Article 33, there is a duty of 
disclosure in the supply chain if products (‘articles’ as defined in REACH) contain 
more than 0.1% of substances included on the REACH Candidate list. This means 
that information about content of e.g. the phthalates5 or certain dyes on the 
Candidate list must be disclosed to buyers of the footwear. However, if the 
footwear is sold directly to consumers, there is only a duty to disclose the content 
of these substances if consumers demand this information. 
 
If articles which contain more than 0.1% of a Candidate list substance are marketed 
in the EU in amounts where the total amount of the Candidate list substance 
exceeds one tonne per year per company, the company has a duty to make a 
notification of the use of the Candidate list substance to ECHA (according to 
article 7.2 of REACH).  
 
 

                                                      
5 The following phthalates are on the Candidate list (as of April 2016):  
1,2-benzenedicarboxylic acid, di-C6-10-alkyl esters or mixed decyl and hexyl and octyl 
diesters; 1,2-Benzenedicarboxylic acid, di-C6-8-branched alkyl esters, C7-rich;  
1,2-Benzenedicarboxylic acid, di-C7-11-branched and linear alkyl esters;  
1,2-Benzenedicarboxylic acid, dihexyl ester, branched and linear; Benzyl butyl phthalate 
(BBP); Bis (2-ethylhexyl)phthalate (DEHP); Bis(2-methoxyethyl) phthalate; Dibutyl 
phthalate (DBP); Dihexyl phthalate; Diisobutyl phthalate; Diisopentyl phthalate; Dipentyl 
phthalate (DPP);  
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4.2 Requirements in ecolabelling 

A review has been made of the existing chemical requirements in the European 
ecolabelling criteria for footwear. The review comprises the EU Flower, the Nordic 
Swan and the Oeko-Tex® 100 standard. According to the website of Oeko-Tex®, 
the Oeko-Tex® 100 standard is also applicable for shoes6, and the criteria for 
textile and leather products and articles are therefore included in the review below. 
Another reason for including the requirements of the Oeko-Tex® 100 standard is 
its widespread use in the EU.  
 
The following relevant EU ecolabel criteria exist which are relevant for footwear: 

• EU Flower: Footwear (Commission Decision 2009/563/EC).  
• Oeko-Tex® standard 100, which is applicable for textile and leather 

products and articles (Oeko-Tex, 2016).  
 
For the Nordic Swan, there is no criteria document for footwear, but a criteria 
document for textiles, hides/skin and leather which has not been included in this 
review.  
 
The EU Flower criteria have been prolonged so they are valid until 31 December 
20167. This means that the EU Flower criteria are rather old (2009) compared to 
the Oeko-Tex® criteria, which are updated regularly (latest update April 2016).   
 
The chemical requirements set for footwear in the EU ecolabel criteria and in 
Oeko-Tex® are described in the table below. For Oeko-Tex® the criteria are 
divided into four different product classes dependant on how the contact with 
human skin is. The four product classes (abbreviated PC in the table below) are as 
listed below, where the first three classes seem to be most relevant for footwear: 

• Product class 1: Textiles and textile toys for babies and small children up 
to the age of three, e.g. underwear, romper suits, bed linen, bedding, soft 
toys etc. (i.e. baby footwear). 

• Product class II: Textiles which, when used as intended, have a large part 
of their surface in direct contact with the skin, e.g. underwear, bed linen, 
terry cloth items, shirts, blouses etc. (could e.g. be footwear such as 
sandals). 

• Product class III: Textiles which, when used as intended, have no or only a 
little part of their surface in direct contact with the skin, e.g. jackets, coats, 
facing materials etc. (could e.g. be footwear expected to be worn with 
socks). 

• Product class IV: Furnishing materials for decorative purposes such as 
table linen and curtains, but also textile wall and floor coverings etc. 

 

                                                      
6 https://www.oeko-tex.com/en/manufacturers/certified_products/certified_products.html  
7 http://www.ecolabel.dk/kriteriedokumenter/017e_Prolongation_20161231.pdf  

https://www.oeko-tex.com/en/manufacturers/certified_products/certified_products.html
http://www.ecolabel.dk/kriteriedokumenter/017e_Prolongation_20161231.pdf
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Table 2: Chemical requirements in EU ecolabel criteria for footwear 
Chemical compound Relevant 

material/  
relevant for 

EU Flower:  
Footwear 

Oeko-Tex 100®: 
Textiles and leather 

Dyes  
Dyes classified as carcinogenic, 
mutagenic, toxic to reproduction or 
hazardous/dangerous to the 
environment 

 Shall not be used Dyes classified as carcinogenic 
shall not be used. 13 specific 
carcinogenic dyes listed in 
Appendix 5 may not be used.  
Furthermore, 5 other banned 
dyes listed in Appendix 5 may 
not be used.  
Limit value 50 ppm. 

Azodyes that may cleave to 22 
aromatic amines 

 Shall not be used, limits for 
aromatic amines: Leather: 30 
ppm (CEN ISO TS 17234) 
Textiles: 30 ppm (EN 14362 1 
or 2) 

Shall not be used. 
Limit value 50 ppm.  

Dyes classified as sensitizing to skin  Shall not be used 21 specific allergenic dyes 
listed in Appendix 5 shall not 
be used.  
Limit value 50 ppm. 

Formaldehyde  
Free and hydrolysed formaldehyde Components of 

the footwear 
Leather: 150 ppm (EN ISO 
17226-1 or 2) 
Textile: not detectable (EN ISO 
14184-1, detection limit: 20 
ppm.  

PC I: < 16 ppm 
PC II: 75 ppm 
PC III+IV: 300 ppm 

Surfactants  
Alkylphenolethoxylates (APEO)  Shall not be used   
Sum of OP (octylphenol) and NP 
(nonylphenol) 

  All PC’s: < 10.0 ppm 

Sum of OP, OPEO 
(octylphenolethyoxylates), NP and 
NPEO (nonylphenolethoxylates) 

  All PC’s: < 100.0 ppm 

Nitrosamines  
N-nitrosodimethylamine (NDMA) 
N-nitrosodiethylamine (NDEA) 
N-nitrosodipropylamine (NDPA) 
N-nitrosodibutylamine (NDBA) 
N-nitrosopiperidine (NPIP) 
N-nitrosopyrrolidine (NPYR) 
N-nitrosomorpholine (NMOR) 
N-nitroso N-methyl N-phenylamine 
(NMPhA) 
N-nitroso N-ethyl N-phenylamine 
(NEPhA) 

Rubber 
material 

Shall not be detected (EN 
12868 (1999-12) or EN 14602). 

 

Phthalates and other plasticizers  
Phthalates A general 

criterion, but 
may be present 
in artificial 
leather or in 
plastic shoes 
(or plastic 
components of 
the shoes)  

Must not contain phthalates that 
are classified as toxic to 
reproduction or toxic to the 
environment. Furthermore, 
DNOP, DINP and DIDP are not 
permitted in the product 

Sum of 15 phthalates as listed 
in Appendix 5: 
PC I+II+III: 0.1%  

Elements – extractable  
Antimony (Sb)   All PC’s: 30 ppm 
Arsenic (As)  Shall not be present in 

detectable levels in the 
materials used for product 
assembly of the final product 
(EN ISO 4044).  

PC I: 0.2 ppm 
PC II+III+IV: 1.0 ppm 
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Chemical compound Relevant 
material/  
relevant for 

EU Flower:  
Footwear 

Oeko-Tex 100®: 
Textiles and leather 

Cadmium (Cd)  Shall not be present in 
detectable levels in the 
materials used for product 
assembly of the final product 
(EN ISO 4044).  

All PC’s: 0.1 ppm 

Chromium (Cr)   PC I: 1.0 ppm 
PC II+III+IV: 2.0 ppm 
For leather articles: PC IV: 10 
ppm 

Chromium (VI)  Shall not be present in the final 
product. Detection limit 3 ppm 
(EN ISO 17075).  

All PC’s: 0.5 ppm, but 3.0 ppm 
for leather articles 

Cobalt (Co)   PC I: 1.0 ppm 
PC II+III+IV: 4.0 ppm 

Copper (Cu)   PC I: 25 ppm 
PC II+III+IV: 50.0 ppm 

Lead (Pb)  Shall not be present in 
detectable levels in the 
materials used for product 
assembly of the final product 
(EN ISO 4044).  

PC I: 0.2 ppm 
PC II+III+IV: 1.0 ppm 
 

Nickel (Ni)   PC I: 1.0 ppm 
PC II+III+IV: 4.0 ppm 

Mercury (Hg)   All PC’s: 0.02 ppm 
Elements – digested samples  
Cadmium (Cd) Applicable to 

all non-textile 
accessories 
made from 
inorganic 
materials 

 All PC’s: 40 ppm 

Lead (Pb)  All PC’s: 90 ppm 

Fluorinated compounds  
Fluorinated organic compounds, such 
as PFOS 

All materials 
with water and 
oil repellent 
finish or 
coating 

PFOS shall not be used All PC’s: < 1.0 µg/m2  

PFOA  All PC’s: < 1.0 µg/m2  
PFHpA 
PFNA 
PFDA 
PFUdA 
PFDoA 
PFTrDA 
PFTeDA 

 PC I: 0.05 ppm 
PC II+III: 0.1 ppm 
PC IV: 0.5 ppm 

Preservatives and biocides  
Biocides  Only biocidal products 

containing biocidal active 
substances included in Annex 
IA of the Directive 98/8/EC of 
the European Parliament and of 
the Council, and authorised for 
use in footwear, shall be 
allowed for use. 

Only biocidal active products, 
which are accepted by Oeko-
Tex®. Can be found on the 
website of Oeko-Tex, which 
have been approved.  

Pentachlorophenol (PCP), 
Tetrachlorophenol (TeCP) and its 
salts and esters 

Substances 
used up until 
purchase  

Shall not be used.  
Leather: EN ISO 17070, 
detection limit 0.1 ppm.  
Textile: XP G 08-015, detection 
limit 0.05 ppm. 

PCP and TeCP (sum):  
PC I: 0.05 ppm 
PC II+III+IV: 0.5 ppm 
 
Specific CAS no. are listed in 
Appendix 5 of Oeko-Tex 100.  

Trichlorophenols (TrCP) Substances 
used up until 
purchase  

 TrCP (sum): 
PC I: 0.2 ppm 
PC II+III+IV: 2.0 ppm 
 
Specific CAS no. are listed in 
Appendix 5 of Oeko-Tex 100. 
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Chemical compound Relevant 
material/  
relevant for 

EU Flower:  
Footwear 

Oeko-Tex 100®: 
Textiles and leather 

Dichlorophenols (DCP) and 
monochlorophenols (MCP) 

Substances 
used up until 
purchase  

 DCP and MCP (sum):  
PC I: 0.5 ppm 
PC II+III+IV: 3.0 ppm 
 
Specific CAS no. are listed in 
Appendix 5 of Oeko-Tex 100. 

DMFu (dimethylfumarate)   All PC’s: 0.1% 
Pesticides  
Sum of pesticides For natural 

fibres only 
 PC I: 0.5 ppm 

PC II+III+IV: 1.0 ppm 
Applicable for the 68 specific 
pesticides listed in Appendix 5 
to Oeko-Tex® 100 standard.  

Flame retardants  
Flame retardants in general   Only flame retardants, which 

are accepted by Oeko-Tex®. 
Can be found on the website of 
Oeko-Tex, which have been 
approved.  
A list of forbidden flame 
retardants can be found in 
Appendix 5 of Oeko-Tox ® 
100.  

Tris(2-chloroethyl)phosphate (TCEP)   All PC’s: 0.1% 
Organic tin compounds  
TBT, TPhT   PC I: 0.5 ppm 

PC II+III+IV: 1.0 ppm 
DBT, DMT, DOT, DPhT, MBT, 
MOT MMT, TeBT, TCyHT, TMT 
TOT, TPT 

  PC I: 1.0 ppm 
PC II+III+IV: 2.0 ppm 

Chlorinated compounds  
Chlorinated benzenes: 
Chlorobenzene 
Dichlororbenzenes 
Trichlorobenzenes 
Tetrachlorobenzenes 
Pentachlorobenzenes 
Hexachlorobenzenes 

  All PC’s: Sum 1.0 ppm 

Chlorinated toluenes: 
Chlorotoulenes 
Dichlorotoluenes 
Trichlorotoluenes 
Tetrachlorotoluenes 
Pentachlorotoluenes 

  All PC’s: Sum 1.0 ppm 

PAH (polycyclic aromatic hydrocarbons)  
Benzo[a]pyrene 
Benzo[e]pyrene 
Benzo[a]anthrancene 
Chrysene 
Benzo[b]fluoranthene 
Benzo[j]fluoranthene 
Benzo[k]fluoranthene 
Dibenzo[a,h]anthracene 

For all 
synthetic 
fibres, yarns or 
threads and for 
plastic 
materials 

 Individual limit value for the 
listed PAH compounds: 
PC I: 0.5 ppm 
PC II+III+IV: 1.0 ppm 

Sum of PAHs  Sum of 24 PAH compounds as 
listed in Appendix 5: 
PC I: 5.0 ppm 
PC II+III+IV: 10.0 ppm 

Other chemicals  
o-phenylphenol (OPP)   PC I: 50.0 ppm 

PC II+III+IV: 100.0 ppm 
Arylamines   All PC’s: < 20 ppm 
C10-C13 chloroalkanes (SCCP) Leather 

components 
Shall not be used  All PC’s: 0.1% 

Formamide   All PC’s: 0.02%  
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Chemical compound Relevant 
material/  
relevant for 

EU Flower:  
Footwear 

Oeko-Tex 100®: 
Textiles and leather 

DMAc (Dimethylacetamide)   All PC’s: 0.1% 
NMP (N-methyl-2-pyrrilidone)   All PC’s: 0.1% 
Asbestos fibres   Not used 

 
 
All in all, the EU Flower criteria for footwear restrict the following groups of 
chemicals: 

• Elements (chromium VI, cadmium, lead, arsenic)  
• Alkylphenolethoxylates (APEOs) 
• Fluorinated organic compounds (PFOS) 
• Formaldehyde 
• Nitrosamines 
• Phthalates  
• Penta- and tetrachlorophenols 
• Azodyes (which cleave to aromatic amines) 
• Chloroalkanes C10-C13 
• Dyes that are classified as CMR or hazardous to the environment 
• Sensitizing dyes 
• Biocides 

 
The Oeko-Tex® Standard 100 restricts the same substances as listed above except 
for nitrosamines. However, Oeko-Tex® focuses on textile and leather articles 
(including shoes), but has no direct limitations for rubber materials only as is the 
case for nitrosamines. Besides from the above groups of chemicals which the EU 
Flower restricts, the Oeko-Tex® Standard 100 has also set restrictions for the 
following chemicals: 

• Other elements (antimony, chromium, cobalt, copper, nickel and mercury) 
• Other fluorinated organic compounds  
• DMFu (is however also restricted by EU legislation with the same limit 

value as listed by Oeko-Tex®) 
• Certain pesticides 
• Flame retardants (TCEP and others – a positive list of flame retardants is 

used) 
• Organic tin compounds (are however also restricted by EU legislation, but 

Oeko-Tex® includes more organic tin compounds than the EU legislation) 
• Chlorinated benzenes and toluenes 
• PAHs (are however also restricted by EU legislation, but Oeko-Tex® uses 

a lower limit value for individual PAHs and includes more PAHs 
compared to the EU legislation)  

• O-phenylphenol 
• Arylamines 
• Formamide 
• Dimethylacetamide 
• N-methyl-2-pyrrilidone 
• Asbestos fibres (certain asbestos fibres are, however, also restricted by EU 

legislation) 
 
This long list of different chemicals limited in EU ecolabelled footwear and by 
Oeko-Tex® illustrates that many different hazardous chemicals may exist in this 
product group. When comparing the list of ecolabel requirements with the 
restricted chemical substances, it can be seen that it is not all of the listed 
substances in ecolabelling that is restricted by legislation.  
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The Oeko-Tex® Standard 100 restricts more chemicals and groups of chemicals 
compared to the EU Flower. However, the chemical criteria for the EU Flower are 
rather old (from 2009) and were prolonged in 2015 to be valid until 31 December 
2016. The chemical criteria in Oeko-Tex® are, however, updated regularly – the 
newest version is from April 2016. It is assumed that a revised EU Flower criteria 
document probably would be much more comprehensive today.   
 
On the other hand, it is not the intention that all ecolabel requirements should be 
converted to restrictions in legislation, as the intention and purpose of EU ecolabel 
is that only the best (about 30%) of the products should be able to live up to all the 
chemical requirements. 
 

4.3 Literature search 

A general internet search was carried out on chemicals in shoes. The purpose was 
to obtain information from different test reports, articles or other reports which 
describe and identify different types of chemicals in shoes. The search was made in 
Danish, English and German. The identified literature is described below and is 
divided into test reports and other relevant information. Chemical requirements 
from restricted substance lists (RSL) are described in chapter 4.4 “Restricted 
Substance Lists from companies or branch organisations”. 
 
 
4.3.1 Test reports regarding chemicals in shoes 

The following test reports regarding chemicals in shoes were identified. The most 
recent reports are listed first.  
 
 
4.3.1.1 Inspection project on shoes (2016) – Swedish Chemicals Agency 
In this inspection project on shoes and textile products on the Swedish market, in 
all 106 shoe samples were analysed for the content of regulated chemicals (SCCPs, 
PFOS, azo dyes, chromium VI) and chemicals on the REACH Candidate List 
(PFOA, phthalates, NP and NPEOs).  
 
The chemical analysis showed that 3 of the tested shoes contained chromium VI in 
amounts above the limit value. Six of the tested products contained DEHP and one 
product DIBP. It is, however, not stated in which concentrations (though above 
0.1%) nor if the phthalate was detected in shoes or in the tested textile products. 
NP or NPEOs were identified in 13 of the tested products (textile products and 
shoes) and all in concentrations below 1000 ppm. However, 11 of these 13 
products contained NP or NPEOs in concentrations above 100 ppm which will be 
the limit value for the legal requirement on NPEOs from 2021. 
 
In this inspection project, the Swedish Chemicals Agency also visited almost 50 
companies which sell shoes or textile products. Their inspections illustrated that 
several of the companies had little knowledge about the legislation on chemicals in 
products, and the level of chemical requirements demanded by their suppliers were 
low as well (Swedish Chemicals Agency, 2016).   
 
 
4.3.1.2 Test of outdoor gear – including shoes (2016) – Greenpeace 
In this report, Greenpeace has tested different outdoor gear, including 7 pairs of 
shoes from different manufacturers. All the tested shoes had some kind of 
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waterproof coating or finish. All products were tested for hazardous per- and 
polyfluorinated chemicals (PFCs). The results showed that all 7 tested shoes 
contained PFCs, however, one product contained only 3.78 µg/m2 PFC in total, 
compared to the other six shoes where the total content of PFCs was over 1200 
µg/m2. Overall, the concentrations were dominated by volatile PFCs, e.g. 8:2 
FTOH, which can break down to PFOA. The identified PFCs and the identified 
concentrations are listed below in Table 3 (Greenpeace, 2016). 
 
Table 3: Content of PFCs in the 7 tested shoes by Greenpeace (Greenpeace, 2016) 

PFC Concentration range 
(µg/m2) 

Identified in number of 7 
tested shoes 

PFBS 1.50 – 52.7 4 
PFBA 4.39 – 10.9 4 
PFPA 4.91 1 
PFHxA 1.16 – 19.7 5 
PFHpA 1.63 – 5.59 2 
PFOS 1.07 1 
PFOA 0.81 – 18.4 7 
PFNA 1.73 – 3.66 2 
PFDA 0.90 – 6.78 4 
PFUnA 0.76 – 1.26 2 
PFDoA 2.06 – 2.62 2 
PFTrA 0.75 1 
PFTeA 0.18 – 1.15 2 
HPFHpA 3.73 1 
6:2 FTA 34 1 
8:2 FTA 420 1 
10:2 FTA 240 1 
H4PFOS 6:2 FTS 2.03 1 
6:2 FTOH 750 – 1700 5 
8:2 FTOH 320 – 1600 3 
10:2 FTOH 130 – 770 3 
Total PFC 3.78 - 3170 7 

 
 
4.3.1.3 Test of children shoes (2015) – Öko-Test 
The German consumer magazine tested 13 children’s shoes and only one product 
was found to be “satisfying”. The shoes were all bought in Germany. In nine of the 
shoes aniline was detected (a dye component which is under suspicion of having 
carcinogenic properties) and in nine products they found polycyclic aromatic 
hydrocarbons (PAHs).  
 
Also chloromethylphenol, isothiazolinones and the allergenic o-phenylphenol were 
found in the shoes. Lead was found in an ornament on one of the shoes and 
chromium was found in nine of the 13 shoes tested. Furthermore, optical 
brighteners, DOT (dioctyltin), and phthalates were identified in some of the shoes 
(Öko-Test, 2015).   
 
 
4.3.1.4 PAH in articles for children (2014) – Öko-Test 
The German consumer magazine tested and detected PAHs in shoes among other 
everyday products for children. Six of the tested products were shoes – five were 
rubber boots (”Wellingtons”) and one of the pairs tested was flip-flops. In all of the 
tested shoes the content of PAHs was ‘elevated’ or ‘strongly elevated’, which 
means that the future limit value for the content of PAHs in children articles and 
toys (see section 4.1 “Legislation”) would be exceeded (Öko-Test, 2014).  
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4.3.1.5 Hazardous chemicals in supermarket clothing (2014) – Greenpeace 
Greenpeace (2014) tested children’s clothing and shoes for harmful substances in 
2014. The products were bought in German, Austrian and Swiss supermarkets and 
a total of 26 samples was tested at independent laboratories.  
 
The results from the 12 tests conducted on shoes identified the following 
substances:  

• Acetophenone was found from ND (non-detected levels) to 720mg/kg,  
• 2-Phenyl-2-Propanol was found from ND to 580mg/kg,  
• Dimethylformamide from ND to 270mg/kg,  
• PAHs (total amount) from ND to 116 mg/kg and  
• Phthalates (total amount) from ND to 44mg/kg.  

 
 
4.3.1.6 Harmful chemicals in plastic shoes (2014) – Consumer Council China 
The Chinese Consumer Council (2014) tested 28 pairs of plastic shoes (of these six 
pairs of rubber boots) for harmful chemicals. The PAH benzopyrene was found in 
three of the shoes in concentrations from 1.1 to 3.1 ppm. Other PAHs were 
detected in concentrations up to 47.5 ppm. 15 of the shoes (including all six pairs 
of rubber boots) contained phthalates in concentrations above 0.1%. In 12 of the 
shoes the concentrations of phthalates were measured from 15.2% to 43.4%.  
 
 
4.3.1.7 Chemicals in flip-flops (2014) – Pravda TV 
Pravda TV (2014) tested 12 pairs of flip-flops for chemical substances and detected 
PAHs in six of the shoes in concentrations between 0.3 and 4.6 ppm. Lead and/or 
chromium were found in 10 of the 12 shoes in concentrations between 1.5 and 18.7 
ppm (chromium) and 2.9 and 12.0 ppm (lead).  
 
 
4.3.1.8 Test of children sandals (2013) – Öko-Test 
The German consumer magazine tested 15 children sandals on the German market. 
The following hazardous chemicals were found in the sandals (Öko-Test, 2013): 

• PAH was found in elevated amounts (i.e. more than 100 µg/kg) in 13 of 
the sandals and in the 2 remaining sandals traces of PAH were detected.  

• Organostannic compounds were found in 6 of the sandals. DOT (dioctyl 
tin) was found in 6 of the sandals in elevated amounts (i.e. more than 100 
µg/kg) and DBT (dibutyl tin) was found in one of the sandals. In 8 of the 
sandals traces of organostannic compounds were detected.  

• Formaldehyde was found in trace amounts in 7 of the sandals and in 
elevated amounts (i.e. more than 20 mg/kg) in 3 of the sandals. 

• Aniline (a dye component which is under suspicion of cancer) was 
detected in 5 of the sandals.  

• Chromium was detected in 11 of the sandals and chromium VI in 2 of the 
sandals.  

• Lead was detected in 2 of the sandals.  
• Other relevant hazardous substances that were detected in some of the 

sandals were organic phosphor compounds, optical brighteners, phtalates 
(DEHP), chlorocresol, o-phenylphenol, and chlorinated paraffins.  

 
 
4.3.1.9 Hazardous chemicals in textile products (2013) – Greenpeace 
This study from Greenpeace (2013) investigates 82 pieces of clothing and footwear 
products purchased in 2013, which included articles sold by 12 different major 
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clothing brands. In the study different samples from five different shoes were 
tested.  
 
The result showed that the samples from the shoes contained: 

• NPEs in a concentration ranging from 6.3 mg/kg to 17,000 mg/kg,  
• carcinogenic amines from 0 to < 5 mg/kg,  
• organotins from < 0.1 to 401mg/kg, and the individual organotins were 

found in the following concentrations: dioctyltin up to 369 mg/kg and 
monooctyltin up to 34 mg/kg,  

• ionic PFCs from ND (not detected) to 25.2 μg/kg, and the individual PFC 
concentrations were: PFBS up to 25,200 ng/kg, PFOS up to 978ng/kg and 
PFBA up to 2,060ng/kg,  

• volatile PFCs from 0 to 499 μg/kg.  
 
 
4.3.1.10 Harmful chemicals in plastic shoes (2012) – Swedish Chemicals Agency 
KEMI – The Swedish Chemicals Agency (2012a) - has analysed 30 pairs of soft 
plastic shoes to see if they contained harmful chemicals, such as phthalates, heavy 
metals or organotin compounds.  
 
The results show that several of the shoes contained high levels of phthalates. The 
phthalates found were DIBP, DBP and DEHP. In nine pairs of shoes, the 
concentration of phthalates was above 0.1%. In some of the shoes, the levels of 
phthalates found were very high, up to 69 per cent. These phthalates are not 
prohibited in shoes, but they are banned in toys and childcare products and 
products intended to be put into the mouth. 
 
One pair of shoes contained cadmium at a level above the limit value. Two other 
pairs contained lead, but lead is not prohibited in shoes in Sweden. None of the 
shoes contained organotin compounds above the threshold limit. 
 
 
4.3.1.11 Biocide treated articles (2012) - Swedish Chemicals Agency 
Biocides are used to prevent harmful animals, plants or microorganisms from 
causing detrimental effects on humans, products, animals or the environment. 
Biocidal products are increasingly used for the treatment of everyday products. 
This survey carried out by the Swedish Chemicals Agency (2012b) found biocides 
in shoes. According to the manufacturer, the biocide with the trade name 
Sanitized® PL 24-32 can be applied for shoes. Likewise the Sanitized® TPL 20-02 
can be used for artificial leather for shoes. Also the biocide under the trade name 
Agiene® with silver as active substance is used for textile parts of shoes. The 
biocide with the trade name Polygiene® and silver salt as active substance are also 
used for shoes.  
 
 
4.3.1.12 PAHs (2012) – German Federal Environment Agency 
The German Federal Environment Agency (2012) has prepared a report on PAHs 
that describes the sources of PAHs and which products that may contain PAHs. 
Products made of plastic and rubber may contain PAH and the report summarises 
measurements of PAH concentrations in bathing shoes where a total of 546 ppm 
PAHs (a sum of several PAHs) was detected.  
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4.3.1.13 Development of enforcement activities (2011) – Swedish Chemicals 
Agency 
This study carried out by the Swedish Chemicals Agency (2011) is based on a 
questionnaire survey with the purpose of evaluating the RAPEX system. The study 
describes that the area of ‘clothes, textiles, shoes etc.’ was the area with the second 
highest number of notifications due to chemical risks in 2009. According to this 
study, RAPEX notifications illustrate that dimethylfumarate, formaldehyde, DEHP, 
toluene and chromium all are observed in shoes. 
 
 
4.3.1.14 Survey of chromium in leather shoes (2011) – Danish EPA 
The Danish EPA investigated the content of chromium in leather shoes. The 
release of chromium from shoes can result in allergic reaction. XRF screening of 
the 60 pairs of shoes revealed that the typical range of chromium content in leather 
shoes seemed to be between 1 and 3% (10,000 – 30,000 ppm). Low levels of 
Cr(VI) may cause allergic contact dermatitis and patients with Cr(VI) allergy may 
react to a single occluded exposure to 1 ppm – 3 ppm Cr(VI) (Johansen et al., 
2011).     
 
 
4.3.1.15 Chemical Analysis of Organic Compounds in Footwear (2010) – 
Stockholm University 
This student final degree project from the Department of Materials and 
Environmental Chemistry at Stockholm University (Dahlberg, 2010) provides 
chemical analysis of materials sampled from three shoes from ECCO, Nike and 
Vagabond, respectively. Unlike most other test reports and surveys on chemicals in 
footwear, this report does not just look at more ‘standard’ substances, but has made 
a chemical analysis of all chemicals that can be identified in the three examined 
shoes.  
 
Overall, 31 compounds were identified at levels of parts per million in the sampled 
materials. The following types of chemicals are identified: plasticizers, 
antioxidants, solvents, vulcanization agents, surfactants, flame retardants, oxidants 
and biocides. The substances identified are in Table 4 (taken directly from 
Dahlberg (2010)).  
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Table 4: Identified substances in three different shoes. The results of the chemical analysis are taken directly from Dahlberg (2010).  
The table presents a summary of the chemicals identified in materials from three different shoes. The materials were sampled from the outsole, midsole, the upper and the lining of 
each shoe. The concentrations are reported in µg/g shoe material. Substances which were identified at levels below the limit of quantification are denoted as < LOQ.  
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Table 5 includes the classification of the substances identified in the three shoes 
according to the ECHA C&L Inventory database (2016). The highest measured 
concentrations are listed as well in Table 5.  
 

Table 5: Identified substances in chemical analysis of footwear (Dahlberg, 2010) 
Substances identified CAS no. Conc. measured 

max. (µg/g or ppm) 
in no. of shoes in 
brackets 

Classification of the 
substance   

Plasticizers 
Dimethyl adipate  
(plasticizer for cellulose or as solvent) 

627-93-0 7.5 (1) Not classified, but some 
companies have notified 
with  
Repr. 2, H361  
Acute Tox. 1, H302 
Skin Sens. 1, H317 

Diethyl phthalate 84-66-2 11 (1) Not classified, but some 
have notified with  
Acute Tox. 4, H302 
STOT RE 2, H373 
Repr. 2, H361  
Skin Sens. 1, H317 

Tributyl phosphate  
(plasticizer and flame retardant) 

126-73-8 1.7 (1) Harmonised classification: 
Acute Tox. 4, H302 
Skin Irrit. 2, H315 
Carc. 2, H351 

Diisobutyl phthalate (DIBP) 84-69-5 17 (1) Harmonised classification: 
Repr. 1B, H360Df 

Dibutyl phthalate (DBP) 84-74-2 < LOQ (1) Harmonised classification: 
Repr. 1B, H360Df 

bis(2-ethylhexyl) phthalate (DEHP) 117-81-7 5.5 (2) Harmonised classification: 
Repr. 1B, H360Df 

Antioxidants 
2,6-bis(1,1-dimethylethyl)-4- 
methyl-phenol 
(2,6-di-tert-butyl-p-cresol) 

128-37-0 6600 (3) Some have notified with:  
Acute Tox. 4, H312 
STOT RE 2, H373 
Skin Sens. 1, H317 
Muta 1B, H340 
Carc. 2, H351 
Repr. 2, H361 

Solvents 
Acetophenone 98-86-2 90 (2) Harmonised classification:  

Acute Tox. 4, H302 
Vulcanization agents in rubber 
Benzothiazole  95-16-9 22 (3) Some have notified with: 

Acute Tox. 3, H301 
Acute Tox. 4, H302 
Acute Tox. 3, H311 
Acute Tox. 4, H332 
STOT RE 2, H373 

Surfactants 
Perfluorooctanoic acid (PFOA) 335-67-1 0.02 (2) Harmonised classification: 

Acute Tox. 4, H302 
Acute Tox. 4, H332 
STOT RE 1, H372 
Carc. 2, H351 
Repr. 1B, H360D 
Lact., H362 

Oxidants 
2,6-di-tert-butyl-parabenzoquinone 719-22-2 0.6 (1) Mainly notified 

classifications as skin and 
eye irritation 
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Substances identified CAS no. Conc. measured 
max. (µg/g or ppm) 
in no. of shoes in 
brackets 

Classification of the 
substance   

Biocides 
2-(methylthio)- 
Benzothiazole 
(degradation product of biocide) 

615-22-5 0.65 (1) Some have notified as: 
Acute Tox. 4, H302 
Acute Tox. 4, H312 
Acute Tox. 4, H332 

2-(thiocyanomethylthio) 
benzothiazole 

21564-17-0 17 (1) Harmonised classification: 
Acute Tox. 4, H302 
Skin Sens. 1, H317 
Acute Tox. 2, H330 

Others (or function not listed in Dahlberg (2010))  
Dimethyl glutarate (chemical intermediate 
in polyamide and polyester resins) 

1119-40-0 1.4 (1) Not classified, but some 
have notified classifications 
such as: 
Acute Tox. 4, H302 
Acute Tox. 4, H312 
Acute Tox. 4, H332 
Acute Tox. 3, H331 
STOT RE 2, H373 

Azulene 275-51-4 0.45 (1) Not classified, but some 
have notified a 
classification as harmful to 
the environment.  

1,4-dimethyl ester 1,4- 
benzenedicarboxylic acid 
(chemical intermediate in PET 
productiong) 

120-61-6 21 (1) Not classified, but some 
have notified: 
Skin Sens. 1, H317 

Triallyl isocyanurate 1025-15-6 5.8 (1) Some have notified: 
Acute Tox. 4, H302 
Acute Tox. 4, H312 
STOT RE 2, H373 

Azobenzene 103-33-3 0.66 (1) Harmonised classification: 
Acute Tox. 4, H302 
Acute Tox. 4, H332 
Muta 2, H341 
Carc. 1B, H350 
STOT RE 2, H373 

1,2,3,4-tetrahydro-9,10- 
dimethyl-anthracene 

94573-50-9 0.83 (1) Not found in C&L Inventory 

2,6-bis(1,1-dimethylethyl)-4- 
(methoxymethyl)-phenol 

87-97-8 26 (3) Mostly notified 
classifications as irritant for 
eyes and skin 

1,1'-(1-butenylidene)bisbenzene 1726-14-3 0.56 (1) Not found in C&L Inventory 
2,2',5,5'-tetramethyl-1,1'- 
biphenyl 

3075-84-1 2.0 (3) Some have notified as: 
Acute Tox. 4, H302 

1,2,3-trimethyl-4-(1E)-1-propen- 
1-yl-naphthalene 

26137-53-1 0.7 (1) Not found in C&L Inventory 

2-(1-phenylethyl)-phenol 4237-44-9 130 (3) Not found in C&L Inventory 
3,5-bis(1,1-dimethylethyl)- 
4-hydroxy-benzealdehyde 

1620-98-0 3.5 (3) Mostly notified 
classifications as irritant for 
eyes and skin 

(4-chlorophenyl)phenylmethanone 134-85-0 1.8 (1) Not classified or mostly 
notified classifications as 
irritant for eyes and skin 

1,1'-(3-methyl-1-propene- 
1,3-diyl)bis-benzene 

7614-93-9 25 (2) Not found in C&L Inventory 

1-methyl-7-(1-methylethyl)- 
phenanthrene 

483-65-8 2.4 (1) Mostly classified as harmful 
to the environment.  

1,2,3,4,4a,9,10,10a-octahydro- 
1,4a-dimethyl-7-(1-methylethyl)- 
(1R-4aS,10aR)-1- 
phenanthrenecarboxaldehyde 

13601-88-2 4.1 (1) Not found in C&L Inventory 
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Substances identified CAS no. Conc. measured 
max. (µg/g or ppm) 
in no. of shoes in 
brackets 

Classification of the 
substance   

1,2,3,4,4a,9,10,10a-octahydro- 
1,4a-dimethyl-7-(1-methylethyl)- 
, methyl ester, (1R,4aS,10aR)- 
1-phenanthrene 

1235-74-1 7.3 (3) Not found in C&L Inventory 

2,4-bis(1-phenylethyl)-phenol 2769-94-0 360 (2) Not classified 
H301: Toxic if swallowed; H302: Harmful if swallowed; H311: Toxic in contact with skin; H312: Harmful in contact 
with skin; H315: Causes skin irritation; H317: May cause an allergic reaction; H330: Fatal if inhaled; H331: Toxic if 
inhaled; H332: Harmful if inhaled; H340: May cause genetic defects; H341: Suspected of causing genetic defects; H351: 
Suspected of causing cancer; H360D: May damage the unborn child; H360Df: May damage the unborn child. Suspected 
of damaging fertility; H361: Suspected of damaging fertility of unborn child; H362: May cause harm to breast-fed 
children; H372: Causes damage to organs; H373: May cause damage to organs 

 
 
Among the compounds identified, six are classified as either toxic to aquatic 
organisms, carcinogenic or toxic for reproduction. Two of these compounds 
(diisobutyl phthalate (DIBP) and bis(2-etyhylhexyl)phthalate (DEHP)) are included 
on the candidate list for authorization within REACH, and DEHP is also listed in 
Annex XIV, which means that the phthalate may not be used in the EU unless 
authorization has been granted. DIBP and DEHP were identified in one shoe each 
in concentrations of 17 and 5.5 ppm in the outsole of the shoe respectively. These 
concentrations are, however, very low and most probably owing to contamination. 
Phthalates will not have a softening effect at this level in articles – much higher 
concentrations are needed.  
 
As can be seen from Table 5, most of the identified chemicals have been measured 
in very low concentrations (i.e. below 25 ppm). A few substances have been 
identified in higher concentrations and in two or three of the shoes. These are: 

• 2,6-bis(1,1-dimethylethyl)-4-methyl-phenol (identified up to 6600 ppm, 
identified in all three shoes, and classified as Muta, Carc. and Repr.) 

• Acetophenone (identified up to 90 ppm, has an Acute Tox. 4, H302 
classification) 

• 2-(1-phenylethyl)-phenol (identified up to 130 ppm, identified in all three 
shoes, but the substance is not found in the C&L Inventory) 

• 2,4-bis(1-phenylethyl)-phenol (identified up to 360 ppm, has no notified 
classification) 

 
As an attempt to model weathering and leaching in the environment, outsole 
material from each shoe was subjected to soaking extraction using synthetic 
brackish water. The water samples obtained were found to contain only a few 
organic chemicals at levels of parts per million. Diethyl phthalate was identified in 
small amounts in the leachate.  
 
The author of the report concludes that even though the levels of organic chemicals 
identified in this study were found to be low, the great number of different 
chemicals identified in the sampled materials raises the question about the 
widespread use of chemicals in articles.  
 
 
4.3.1.16 Chemical analysis of handles and shoes (2010) - Swedish Chemicals 
Agency 
The Swedish Chemicals Agency (2010) tested five shoes and nine handles for 
phthalates and PAHs. Only one shoe (a rubber boot) contained phthalates and 
PAHs. The tested material from the gumboot contained 0.23% DBP. 
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4.3.1.17 Chemicals in shoes (2010) – BVL 
An article (Süddeutsche Zeitung, 2010) refers to an analysis of chromium and PAH 
in shoes carried out by BVL – the German Federal Office of Consumer Protection 
and Food Safety. 200 shoes, 100 gloves and other leather products with skin 
contact were tested for the content of chromium. In 226 of 504 tested samples 
chromium VI was detected in concentrations above 3 mg/kg (ppm). In the same 
study 331 shoes of leather or plastic were tested for the content of PAHs. 274 of 
these contained PAHs in concentrations higher than 10 mg/kg (ppm).  
 
 
4.3.1.18 Substances of Very High Concern (2010) - Nordic Council of Ministers 
This project carried out by the Nordic Council of Ministers (2010) provides case 
studies of different categories of articles in order to give a realistic view on how 
different industry sectors handle “problematic substances” in articles. Shoes (sports 
shoes) were included in the selection of article categories. The case study of the 
shoe industry showed no information given by interview partners on SVHC of the 
candidate list or potential SVHC contents in materials or parts of entire shoes. 
 
However, information provided by Bureau Veritas on the basis of their 
measurements of shoes showed that potential SVHC may be present in shoes 
depending on the used material.  

• Textile: e.g. azo dyes, disperse dyes, formaldehyde,  
• Leather: chromium (VI), PCP, chlorinated paraffins (short chain 

chlorinated paraffins are included in first candidate list),  
• Plastics: cadmium, lead, dimethylformamide, aromatic solvents, phthalates 

(DEHP, DBP, and BBP were included in the first candidate list and have 
meanwhile been included in Annex XIV List of substances subject to 
authorisation)  

 
 
4.3.1.19 Bad shoes stink (2009) – The Swedish Society for Nature Conservation 
The Swedish Society for Nature Conservation (SSNC, 2009) has tested 21 pairs of 
leather shoes from all over the world for the content of different heavy metals and 
organic compounds. Most of the chemical compounds studied can be assumed to 
originate from the tanning, preservation, or dyeing of the leather. Metals in various 
concentrations were found in all the shoes that were analysed. The report concludes 
that although there may be no immediate risk to the wearer of the shoes, they may 
pose a long-term health risk to humans and the environment as shoes end up as 
waste and the metals and semi-metals they contain will eventually leach out and 
enter the natural environment.  
 
Extremely high levels of trivalent chromium were found in the shoes. Chromium 
tanning accounts for some 80-85% of all tanning globally. When leather shoes and 
waste are incinerated or dumped in landfills, the most common and least toxic form 
of chromium, trivalent chromium, may oxidize into the highly toxic and 
carcinogenic hexavalent form. Highly toxic metals, such as arsenic, lead, and 
mercury, were also found in some shoes at concentrations higher than the levels 
found in untanned rawhide.  
 
Organic compounds (such as chlorinated paraffins, azo dyes, ortho-phenylphenol 
etc.) hazardous to health and the environment were detected in some of the shoes. 
Two shoes contained azo dyes, capable of forming carcinogenic amines.  
 
A high level of the bactericide/fungicide 2,4,6-trichlorophenol was found in one 
shoe bought in Sweden. This compound is not readily degradable in natural 
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environmental systems. It is also bioaccumulative, highly toxic and is presumed to 
disrupt the body’s production of thyroid and sex hormones.  
 
The highly allergenic compound dimethylfumarate, a mould inhibitor, was found in 
a Swedish shoe in a concentration corresponding to the threshold limit value set by 
the European Union on May 1, 2009.  
 
Low concentrations of formaldehyde, a highly allergenic and possibly carcinogenic 
compound, were detected in some shoes. 
 
 
4.3.1.20 Phthalates in plastic shoes (2009) – The Danish EPA 
The Danish EPA (2009) investigated five different types of plastic clogs – the 
originals and different copies – and found phthalates in three of the five tested 
plastic clogs: One plastic clog containing 0.08 % DEHP (di-2-ethylhexyl 
phthalate), one containing 2.5 % DBP (dibutyl phthalate), and one containing 
0.09 % DIBP (diisobutyl phthalate) and 1.6 % DEHP. Furthermore, the migration 
of the three phthalates to sweat was analyzed. This showed a migration of DBP and 
DIBP, but no migration of DEHP was detected.  
 
A risk assessment was carried out in the report and the conclusion was that:  
The migration of DIBP from the plastic clog was not a risk in itself, but contributed 
to the total exposure of endocrine disrupting chemicals that two-year-old children 
are exposed to through different consumer products. The total exposure of 
endocrine disrupting chemicals constitutes a clear risk for two-year-old children. 
The migration of DBP from the plastic clog was in itself so high that use of the 
clog 4 hours a day (with bare feet) constitutes a risk of endocrine disrupting effects 
of the two-year-old children. 
 
 
4.3.1.21 Leather shoes (2009) – Naturskyddsföreningen 
The Swedish EPA tested together with multiple environmental organisations from 
around the world 21 pairs of leather shoes. The shoes were tested for a variety of 
metals and organic compounds, e.g. chromium, mercury, arsenic and azo dyes.  
 
All of the shoes tested contained metals in various amounts. High levels of 
chromium were detected in all of the shoes, even a pair that was marked as natural 
tanned. In a couple of the shoes, arsenic, lead and mercury were detected. In a 
single pair of shoes, a small amount of DMFu (dimethylfumarate) was detected. In 
one pair, even carcinogenic aromatic amines and formaldehyde were detected. 
(Naturskyddsföreningen, 2009) 
 
 
4.3.1.22 Chemicals in plastic shoes (2009) - The Swedish Society for Nature 
Conservation 
The Swedish Society for Nature Conservation (SSNC, 2009b) tested 27 different 
pairs of plastic shoes from all over the world for different hazardous chemicals 
(phthalates, PAHs, heavy metals and tin organic compounds). 25% of the shoes 
were children shoes and the rest for adults.  
 
18 of the shoes were tested for content of different phthalates. The analyses showed 
that 17 of the 18 shoes which were tested contained one or more of the tested 
phthalates. The phthalate DEHP was present in various amounts in all 17 of these 
products. The highest content, 23.2%, was found in a pair of flip-flops from South 
Africa. 
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The analyses which were conducted also showed that several shoes contained 
PAHs (polyaromatic hydrocarbons), organotin compounds, and heavy metals. 
Several shoes contained lead (highest level 2220 ppm) and cadmium (highest level 
117 ppm). Two pairs of shoes contained mercury (highest level 0.1 ppm). Five of 
the 27 pair of shoes had a content of lead above 100 ppm, which is the limit value 
of lead in products according to Danish legislation. 
 
The study shows that the content of chemicals is not linked to the place where the 
shoes are manufactured or purchased. Neither is it possible to draw any 
conclusions regarding the chemical content based on the price of the product. The 
report concludes that the results in the report indicate the need for tighter 
legislation at international level, at EU level, and at domestic level, leading to the 
phasing out of hazardous chemicals in products. 
 
 
4.3.1.23 Fluorinated substances in clothing, shoes and chemical products (2009) 
– Swedish Chemicals Agency 
The project carried out by the Swedish Chemicals Agency (2009) in 2007 to 2008 
focused on substances that have a water-repellent or dirt-repellent function. 27 
companies were inspected and interviewed about the use of water-repellent 
chemicals. The companies were principally suppliers of clothes and shoes, mainly 
intended for use in sport and outdoor leisure activities, together with a number of 
manufacturers and suppliers of chemical products available to consumers for 
reimpregnation of textiles and leather. 
 
Perfluorooctane sulphonate (PFOS) is the most well-known of these substances. 
The interviews pointed out that PFOS has been replaced for textile and leather 
impregnation by other substances that in some cases have better environmental 
properties. However, the substances used by the companies remain to a large extent 
highly fluorinated substances, many of which are persistent in themselves or can be 
transformed into persistent substances. 
 
The information about the substances that was provided often concerned a type of 
fluoropolymer: these were based, for example, on perfluorobutane sulphonate 
(PFBS), fluorotelomer alcohols (FTOHs) or PTFE. Some companies relied on 
alternative products, which were often based on waxes or silicon compounds. 
 
 
4.3.1.24 Children’s leather sandals (2009) – Öko-Test 
The German consumer council tested 15 sandals for children for problematic 
chemical substances. The test showed that all 15 sandals (3 of synthetic material 
and 12 of leather) contained problematic chemicals and chromium was detected in 
all of the leather sandals. The other problematic chemicals detected were organic 
tin compounds and PAHs. EU Flower ecolabelled sandals were among the tested 
sandals. One of these contained chloroparaffins and o-phenylphenol, which are 
suspected of being endocrine disrupting. In general, the EU ecolabelled sandals 
performed better in the test compared to non-ecolabelled sandals. (Öko-Test, 
2009). 
 
 
4.3.1.25 Odour from plastic shoes (2008) – BfR 
BfR (2008) has carried out a risk assessment of the chemicals identified from 
plastic shoes (clogs). Three substances were detected in high amounts in plastic 
shoes. These were: acetophenone, 2-phenyl-2-propanol and octacosane. 
Acetophenone does not present an immediate health risk for the consumer. Hazards 
by octacosane were at the time of the risk assessment ‘currently unknown’. A risk 
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assessment of 2-phenyl-2-propanol was not possible, because of lack of data, 
except for the substantial evidence of allergic reactions in humans. BfR therefore 
concludes that according to the current knowledge 2-phenyl-2-propanol constitutes 
a health risk to the consumer. BfR states that the consumers should avoid plastic 
shoes with a strong odour.  
 
 
4.3.1.26 Summary of information from the test reports regarding chemicals in 
shoes 
The review of the literature and test reports regarding chemicals in shoes has 
illustrated that many different chemicals are present in shoes. Most test reports 
focus on specific groups of chemicals that are analysed for in different shoes, such 
as: 

• elements (chromium VI, chromium, lead, arsenic, mercury) 
• antibacterial chemicals such as silver and DMFu 
• phthalates (DEHP, DIBP, DBP)  
• APEO (NP, NPEO) 
• per- and polyfluorinated chemicals – PFCs 
• PAHs 
• organic tin compounds (DOT, DBT, MBT) 
• preservatives (isothiazolinones, chloromethylphenol, o-phenylphenol) 
• chlorophenols like PCP and different trichlorophenols (2,4,6-TriCP) 
• dyes (aniline, azo dyes, disperse dyes) 
• acetophenone 
• 2-phenyl-2-propanol 
• formaldehyde 
• chlorinated paraffins 
• dimethylformamide (DMFa) 
• toluene 
• chlorochresol 
• octacosane 

 
In contrast, the goal of the report from Dahlberg (2010) was to identify chemicals 
present in shoes, which means than more than 30 different chemicals compounds 
were identified, but most of them in small amounts (ppm levels). One substance 
identified in highest amounts (up to 6600 ppm (0.66%)), identified in all three 
tested shoes and with a problematic notified classification as Muta. 1B, Carc. 2 and 
Repr. 2 was the antioxidant 2,6-bis(1,1-dimethylethyl)-4-methyl-phenol (CAS no. 
128-37-0).  
 
The review of literature and test reports therefore illustrates that many different 
chemicals are present in the final shoe available to the consumers, and many of 
these chemicals are problematic chemicals (i.e. with problematic effects) – and 
most importantly problematic chemicals which are not regulated in footwear. 
Examples of such non-regulated chemicals in footwear, but proven present in 
footwear are:  

• Elements – arsenic and mercury have been detected in footwear, but are 
not regulated. Other elements such as lead and chromium VI were also 
detected in footwear, but are already regulated in footwear.  

• Phthalates in footwear are not regulated today (except for the duty to 
disclose information in the supply chain for phthalates on the REACH 
Candidate list).   

• NPEOs are not regulated today, but an upcoming REACH Annex XVII 
restriction will regulate this group of substances in washable textile articles 
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from 2021. It could, however, be questioned whether footwear is 
considered to be ‘washable textile articles’.  

• PFCs – PFOS and its derivatives are restricted by the POP convention in 
textiles and other coated materials. As PFOS and its derivatives only are a 
smaller part of the entire PFC group of chemicals, this means that most 
PFCs present in shoes are not restricted by the POP convention.  

• Certain PAHs – 8 specific PAHs are restricted in rubber/plastic products. It 
is not always clear from the test reports if other PAHs than the 8 restricted 
compounds are present in shoes, as mostly the sum of PAHs are reported.  

• Some organic tin compounds are restricted today, but not MBT 
(monobutyltin), which was also detected in some footwear.  

• isothiazolinones  
• chloromethylphenol  
• o-phenylphenol 
• aniline 
• acetophenone 
• 2-phenyl-2-propanol 
• formaldehyde 
• dimethylformamide (DMFa) 
• chlorophenols such as chlorochresol and 2,4,6-trichlorophenol (2,4,6-TriCP) 
• toluene 
• octacosane 
• 2,6-bis(1,1-dimethylethyl)-4-methyl-phenol (2,6-di-tert-butyl-p-cresol) 

 
 
4.3.2 Other relevant information 

In this section other relevant information, i.e. non-test reports are listed.  
 
4.3.2.1 Allergy caused by shoes (2015) – Danish National Allergy Research 
Centre 
The Danish National Allergy Research Centre (2015) gives information about 
different sources to allergies in relation to shoes. Bactericides and fungicides such 
as formaldehyde or dimethyl fumarate have caused numerous cases of allergy to 
shoes in Europe. Leather is often tanned using chromium and allergy to chromium 
is the leading cause of allergy to shoes. Dyes used for dyeing the leather, or of the 
inner sole, are also known to cause allergy. Rubber chemicals used in the 
production of rubber shoes and rubber parts of shoes for example soles are also 
known to cause allergy. Soles can also be made of neoprene containing both rubber 
chemicals and glues that can cause allergies. Nickel that may be contained in the 
metal parts of the shoe, such as buckles, is also well-known to cause allergy. 
Adhesive substances that are used for gluing shoe parts together are also known to 
cause allergy. The adhesive substances most commonly cause allergies are 
paratertiary butyl phenol-formaldehyde resin and rosin (PTBF), but also other 
adhesive substances can cause allergic reactions.  
 
 
4.3.2.2 CEN Technical Report on critical substances in footwear (2012) 
In the technical committee CEN/TC 309 “Footwear”, the European Committee for 
Standardization (CEN) has prepared a technical report on footwear and the critical 
substances potentially present in footwear and footwear components (CEN ISO/TR 
16178, 2012). According to this technical report on footwear, most chemicals listed 
in this technical report can be found in the list of chemicals restricted by the 
company and/or branch RSLs (see Table 6 below in chapter 4.4 “Restricted 
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Substance Lists from companies or branch organisations”). The chemicals listed in 
this CEN technical report not included in the company RSLs are: 

• Acrylonitrile (a monomer used in the manufacture of synthetic polymers 
(polyacrylonitrile) or is found in synthetic rubber). Acrylonitrile is toxic 
and carcinogenic.  

• Colophony (a rosin used in printing inks and adhesives). Colophony is 
considered as a skin allergen.  

• Zinc. Even though zinc is an essential requirement for a health body, too 
much zinc can be harmful.  

• Extractable latex proteins (found in natural rubber) – are allergens.  
• N-ethylphenylamine, which is used as an intermediate for dyestuffs. The 

substance is toxic by inhalation and through contact with skin.  
• Paratertiary butyl phenol formaldehyde resin (PTBF), which is a tackifying 

resin for adhesives. The substance can be an allergen.  
 
These chemicals have, however, not been identified in the listed examples of test 
reports for chemicals in shoes (section 4.3 “Literature search”). Either these 
chemicals are not that commonly present in shoes or the listed examples of test 
reports have not focused on these substances in their test for dangerous chemicals 
in shoes.  
 

4.4 Restricted Substance Lists from companies or 
branch organisations 

In this section different requirements from restricted substance lists (RSL) are 
described. In order to avoid unwanted effects of their products and to comply with 
all types of legal requirements, some companies and branch organisations have 
established a so-called RSL that covers the type of chemicals that they will not 
allow in their products. This list may be based only on chemicals that are restricted 
by legislation, but some companies may also add unwanted chemicals to their RSL 
even though the listed chemicals are not restricted by legal requirements.  
 
A search for such lists has been made and the identified RSLs, which are relevant 
for shoes, are presented below. RSLs were identified for the following companies 
and branch organisations: 

• H&M 
• Adidas 
• Nike 
• ECCO (Danish shoe producer) 
• Häglöfs – they have prepared an RSL, however, the RSL was not found 

(they follow the RSL as listed by bluesign®8, but the requirements for 
bluesign do not seem to include requirements for footwear9, and are 
therefore not included in the list below) 

• Mammut – they follow the RSL as listed by bluesign® for their textile 
products10. Footwear is not mentioned 

• The North Face – are preparing an RSL according to their website. The 
RSL is, however, not available11. 

                                                      
8 http://www.fairwear.org/ul/cms/fck-
uploaded/documents/socialreports/2012/Haglofssocialreport2012.pdf  
9 www.bluesign.com/industry/.../2/ind.../bssl-v5-1-pdf  
10 http://www.mammut.ch/INT/en/cr/planet/bluesign  
11 https://www.thenorthface.com/about-us/responsibility/product/manufacturing.html  

http://www.fairwear.org/ul/cms/fck-uploaded/documents/socialreports/2012/Haglofssocialreport2012.pdf
http://www.fairwear.org/ul/cms/fck-uploaded/documents/socialreports/2012/Haglofssocialreport2012.pdf
http://www.bluesign.com/industry/.../2/ind.../bssl-v5-1-pdf
http://www.mammut.ch/INT/en/cr/planet/bluesign
https://www.thenorthface.com/about-us/responsibility/product/manufacturing.html
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• AFIRM Group (branch organisation) – Apparel and Footwear International 
RSL Management Group.  

 
Even though companies such as H&M, Adidas and Nike have their own RSL, they 
have also joined AFIRM Group and are following the RSL as laid down by the 
AFIRM Group. However, some of the companies have prepared their own RSL as 
well, and these have been included in Table 6 below. Requirements from ECCO 
are the only RSL requirements that have been identified for companies which are 
not a part of the AFIRM Group. These requirements are also listed in Table 6.  
 
Some companies have prepared chemical restrictions regarding the manufacturing 
– the so-called Manufacturing Restricted Substance List (MRSL). The MRSL 
requirements are, however, not addressed in this report, as the most interesting 
aspect from a consumer point of view is the chemicals that are present in the 
finished product sold to the consumer.  
 
Most companies prepare a list of which substances that are expected to – or 
potentially can be – found in certain materials. I.e. they provide a guideline for 
which materials that should be tested for which hazardous chemicals. In this report 
the substances will be in focus, but the relevant materials are listed in brackets as 
well.  
 
 
4.4.1 AFIRM Group (2015) 

AFIRM is the Apparel and Footwear International RSL Management (AFIRM) 
Working Group, established in 2004. AFIRM’s mission is “to reduce the use and 
impact of harmful substances in the apparel and footwear supply chain”. The 
current (January 2016) members of the AFIRM Group are the following, and not 
all companies may be relevant within the area of footwear: 

• Adidas group 
• Asics 
• Bestseller 
• Carhartt 
• C&A 
• Esprit 
• Gap 
• Gymboree 
• H&M 
• Hugo Boss 
• J. Crew 
• Lacoste 
• Levi’s 
• New Balance 
• Nike 
• Pentland 
• Puma 
• PVH 
• S. Oliver 
• Vf (Timberland, Vans, The North Face) 

 
The AFIRM Group members which are known also to produce footwear are 
marked in bold.  
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The requirements listed by the AFIRM Group for footwear (and apparel, 
accessories and home interior textile products) are listed in Table 6 below.  
 
In their RSL document, the AFIRM Group has given the different chemicals a 
colour code concerning the probability of occurrence in apparel and footwear. 
According to the AFIRM Group, the following types of chemicals are ‘historically 
widely used (high occurrence level)’: 

• Nonylphenol (NP), octylphenol (OP), NPEOs and OPEOs 
• Azo amines (the 22 regulated and two more (2,4-xylidene and 2,6-

xylidene)) 
• Formaldehyde 
• Chromium VI 
• Nickel 
• Phthalates 
• PAHs 

 
According to the AFIRM Group, the following chemicals have a ‘mild occurrence 
level’: 

• Acetophenone 
• 2-phenyl-2-propanol 
• Short-chain and medium-chain chlorinated paraffins (SCCP and MCCP) 
• Dimethylformamide (DMFa) 
• Dimethylfumarate (DMFu) 
• Certain disperse dyes and other dyes 
• Fluorinated greenhouse gases 
• Copper 
• N-nitrosamines 
• o-phenylphenol (OPP) 
• PFOS and PFOA and its salts and esters 
• Certain VOCs 

 
According to the AFIRM Group, the rest of the substances restricted by the 
AFIRM Group has a ‘low risk of failure’. They do not define what ‘low risk of 
failure’ means, but it is assumed that it means that these substances are rarely 
identified above the listed restriction levels. These substances are: 

• Bisphenol-A (mostly found in polycarbonate plastics which may not be 
used in footwear, but mainly in other apparel products) 

• Certain chlorophenols (10 specifc chlorophenols are listed) 
• Certain chloroorganic carriers (24 specific chlorotoluene and 

chlorobenzene compounds are listed) 
• Navy blue dye (consisting of two azo dyes regulated by Appendix 9 of 

REACH) 
• Certain flame retardants (13 specific flame retardants are listed, of these 5 

are regulated (TRIS, TEPA, PBB, penta- and octaBDE) – the rest is not 
(decaBDE, TBBPA, TCEP, BIS, HBCDD, BBMP, TDCPP and TXP) 

• Heavy metals (Sb, As, Cd, Cr, Co, Pb, Hg, Se) 
• Organotin compounds (some of them regulated (DBT, TPhT, TBT and 

DOT) and some of the listed are not regulated (MBT and all tri-substituted 
organotin compounds))  

• Ozone depleting substances (regulated) 
• Certain pesticides (about 80 specific pesticides are listed including the 15 

pesticides regulated by the POP convention) 
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4.4.2 H&M Chemical Restrictions (2016) 

H&M has established chemical restrictions for all their products, but has prepared a 
special document concerning chemical restrictions for apparel, accessories, 
footwear, and home interior textile products. Each limit in the H&M Chemical 
Restrictions is valid for homogeneous parts of the concerned product if not 
otherwise stated.  
 
The requirements listed by H&M for footwear are listed in Table 6 below. H&M 
has divided their requirements into requirements for certain materials, i.e. some 
requirements are listed for all materials and some requirements are listed for only 
textiles and leather or only metals. The requirements only valid for other products 
than shoes (e.g. carpets and mats or bed linens) are not listed below. Similar the 
requirements only valid for paper, wood, feathers, ceramics and glass are not 
included in the table below.  
 
 
4.4.3 ECCO Chemical Restrictions (2015) 

ECCO (a Danish shoe producer) has established chemical requirements for all 
materials supplied to ECCO. Besides the requirements listed, ECCO states that all 
materials supplied to ECCO shall be tested and in compliance with: 

• REACH Regulation No. 1907/2006 including all amendments 
• The US Consumer Product Safety Improvement Act (CPSIA) and 
• The Safe Drinking Water and Toxic Enforcement Act of 1986 in California 

(Proposition 65) 
 
The requirements listed by ECCO for footwear are listed in Table 6 below. ECCO 
has been selected for review of their RSL requirements as they only produce 
footwear and as they are not a part of the AFIRM Group.  
 
 
4.4.4 NIKE Restricted Substances List (2016) 

NIKE has established chemical requirements for their products and these apply for 
all NIKE suppliers. NIKE has also established a Manufacturing Restricted 
Substances List (MRSL) which will not be dealt with here. The requirements apply 
to all NIKE products, i.e. clothing and footwear.  
 
NIKE writes in their RSL document that they voluntary have decided to restrict the 
following group of substances: 

• Long-chain, C8-based perfluorinated chemicals (PFCs) 
• PVC 
• Formaldehyde 
• APEOs and APs 
• Antimicrobials and biocides 
• Nanomaterials 

 
In some cases, NIKE is operating with two limit values: 

1. The legal requirement 
2. The NIKE Inc. criteria, which are lower than the legal requirement.  

 
According to the RSL document, the content of these chemicals with legal 
requirement must of course be under the legal requirement, but should rather be 
below the NIKE Inc. criteria. Products with levels in between are, however, 
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allowed, but follow up is required. The limit requirements listed below in Table 6 
are the NIKE Inc. criteria.  
 
 
4.4.5 Adidas Group Restricted Substances List (2015) 

Adidas has established chemical requirements for all materials supplied to Adidas 
Group. In the RSL document, a very detailed list of which materials that should be 
tested for which substances is given. However, when listing the requirements, the 
limit value is given, but not necessarily every detail concerning for which specific 
materials the limit values apply, as this would be too detailed for the table below.  
 
The requirements listed by the Adidas Group are listed in Table 6 below. 
 
 
4.4.6 Overview of chemicals restricted by various RSLs 

In Table 6 on the next pages, an overview of the chemical requirements in selected 
RSLs (AFIRM Group, H&M, ECCO, Nike and Adidas) on footwear is presented. 
It should be noted that in the table the term ‘babies’ generally is used for the age 
group of children of 0-3 years.  
 
The legal requirements for chemicals restricted by legislation relevant for footwear 
are presented as well in the most right column. In the same column Oeko-Tex® 
requirements are presented as well. It is indicated in the cells if the requirements 
are legal requirements or Oeko-Tex® requirements, but the legal requirements 
have also been marked with light blue shading in the column. The limit values used 
are listed as well in this column. As an example a REACH restriction on 
dimethylfumarate which has entry no. 61 in Annex XVII of the REACH 
Regulation and a limit value of 0.1 ppm is described as “REACH XVII no. 61: 0.1 
ppm”.  
It should be noted that only the Oeko-Tex® Standard 100 requirements are listed, 
and not the EU Flower requirements, as the Oeko-Tex® are the most 
comprehensive.  
 
The Oeko-Tex® Standard 100 restricts some more chemicals than listed in Table 6 
below. This could be due to the fact that it is new entries in the Oeko-Tex® 
Standard, which have not yet been incorporated into the company RSL documents 
(the Oeko-Tex® document is newer than the used RSL documents). These are: 

• Carcinogenic dyes: CI Pigment Red 104 and CI Pigment Yellow 34 
• Phthalates: DIHxP (di-iso-hexylphthalate) 
• Di- and monochlorophenols (a list of 6 DCPs and 3 MCPs) 
• Pesticides: more pesticides are listed in Oeko-Tex compared to some of the 

RSL documents 
• Organotin compounds: more organotin compounds are restricted in Oeko-

Tex than listed in the company RSLs (DMT, MMT, DPhT, TeBT and 
TMT) 

• PAHs: Oeko-Tex restricts a total of 24 PAHs, whereas the company RSLs 
typically restrict 18 PAHs 

• Arylamines are restricted by Oeko-Tex, but not by the company RSL 
documents 
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Table 6: Requirements in selected RSLs on footwear  
Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

Antibacterial treatment   
Silver and its salts and 
compounds 

 All 
materials 

- Ban of use (self-declaration)    Biocidal Products 
Regulation: Must 
be approved for 
the specific use. 

Triclocarban  101-20-2 All 
materials 

- Ban of use (self-declaration)    Biocidal Products 
Regulation: Not an 
approved active 
substance. Limit 
value unknown? 

Triclosan 3380-34-5 All 
materials 

- Ban of use (10 ppm) < 50 ppm   Biocidal Products 
Regulation: Not 
allowed in 
footwear by 2017 
due to not 
approved as active 
substance. Limit 
value unknown? 

All other substances used 
for antibacterial 
treatment 

 All 
materials 

- Ban of use (self-declaration)    Biocidal Products 
Regulation: Must 
be approved for 
the specific use.  
Oeko-Tex: only if 
approved by 
Oeko-Tex 

Dimethylfumarate 
(DMFu) 

624-49-7 All 
materials 

0.01 ppm 0.03 ppm < 0.1 ppm 0.1 ppm 0.1 ppm REACH XVII no. 
61: 0.1 ppm 

Preservatives   
Ortho-phenylphenol 
(OPP) 

90-43-7 Leather 
Textiles 
Plastics 
Rubber  

1000 ppm Textiles, plastics, rubber: 
Adults and children: 100 
ppm 
Babies (0-3 years): 50 ppm 
Leather: 
Adults and children: 500 
ppm 
Babies (0-3 years): 250 ppm 

< 750 ppm  Extraction:  
Babies 500 
ppm, adults 
1000 ppm 

Biocidal Products 
Regulation: Must 
be approved for 
the specific use. 
Oeko-Tex: 
Babies 50 ppm, 
others 100 ppm 
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Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

4-chloro-3-methylphenol 
(PCMC) 

59-50-7 Leather - 
Babies (0-3 years):250 ppm 
Adults and children: 500 
ppm 
 

< 300 ppm   Biocidal Products 
Regulation: Must 
be approved for 
the specific use. 

2-(thiocyanomethylthio)-
benzothiazole (TCMTB) 

21564-17-0 Leather - < 300 ppm   

2-octylisothiazol-3(2H)-
one (OIT) 

26530-20-1 Leather - < 100 ppm   

Sum of preservatives - Leather - Babies (0-3 years):250 ppm 
Adults and children: 500 
ppm 
 

   Biocidal Products 
Regulation: Must 
be approved for 
the specific use. 

Chlorophenols   
Pentachlorophenol (PCP) 87-86-5 

Plastic 
Textiles 
Leather 
Rubber 

0.5 ppm Sum of PCP and its salts and 
esters: 0.05 ppm for products 
for age of 0-3 years  
Sum of PCP and its salt and 
esters: 0.5 ppm for other 
products 

< 0.5 ppm 
 
For textiles and 
baby-products: 
< 0.05 ppm 

< 0.05 ppm 

Sum for all 
PCP, TeCP 
and TriCP: 
 
Extraction:  
babies 0.05 
ppm, adults 
0.5 ppm 

REACH XVII no. 
22: But only as a 
substance or in 
mixtures. Not in 
articles. 
Oeko-Tex: babies 
0.05 ppm, others 
0.5 ppm 

2,3,4,5-Tetrachloro-
phenol (2,3,4,5-TeCP) 

4901-51-3 
Plastic 
Textiles 
Leather 
Rubber 

0.5 ppm each Sum of TeCP and its salts 
and esters: 0.05 ppm for 
products for age of 0-3 years 
Sum of TeP and its salt and 
esters: 0.5 ppm for other 
products 

< 0.5 ppm < 0.2 ppm 

Oeko-Tex: 
babies 0.05 ppm, 
others 0.5 ppm 

2,3,4,6-Tetrachloro-
phenol (2,3,4,6-TeCP) 

58-90-2 0.5 ppm each < 0.5 ppm < 0.2 ppm 

2,3,5,6-Tetrachloro-
phenol (2,3,5,6-TeCP) 

935-95-5 0.5 ppm each < 0.5 ppm < 0.2 ppm 

2,3,4-Trichloropheol 
(2,3,4-TriCP) 

15950-66-0 

Plastic 
Textiles 
Leather 
Rubber 

0.5 ppm each Sum: 0.2 ppm for products 
for age 0-3 years  
 
Sum: 2 ppm for other 
products 

< 0.5 ppm 

< 0.2 ppm 
Oeko-Tex: 
babies 0.2 ppm, 
others 2 ppm 

2,3,5-Trichloropheol 
(2,3,5-TriCP) 

933-78-8 0.5 ppm each < 0.5 ppm 

2,3,6-Trichloropheol 
(2,3,6-TriCP) 

933-75-5 0.5 ppm each < 0.5 ppm 

2,4,5-Trichloropheol 
(2,4,5-TriCP) 

95-95-4 0.5 ppm each < 0.5 ppm 

2,4,6-Trichloropheol 
(2,4,6-TriCP) 

88-06-2 0.5 ppm each < 0.5 ppm 

3,4,5-Trichloropheol 
(3,4,5-TriCP) 

609-19-8 0.5 ppm each < 0.5 ppm 



 

46 

Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

Chlorinated carriers   
Chlorotoluenes Various Textiles 

Leather 
For 23 
specific CAS 
numbers: sum 
1 ppm 

Sum: 2 ppm   1 ppm Oeko-Tex: 
Sum 1 ppm 

Chlorobenzenes Various Textiles 
Leather 

Sum: 2 ppm   1 ppm POP conv.: Penta- 
and hexachloro-
benzenes. No use. 
No limit value. 
Oeko-Tex: 
Sum 1 ppm 

1,2-Dichlorobenzene 95-50-1 Textiles 
Leather 

10 ppm     

Chlorophthalenes Various Textiles 
Leather 

- Sum: 2 ppm     

Chloroxylenes Various Textiles 
Leather 

- Sum: 2 ppm     

Chlorinated polymers   
Polyvinylchloride (PVC) 9002-86-2 All 

materials 
- Usage ban Not detected Not detected   

Polyvinylidenchloride 9002-85-1 All 
materials 

- Usage ban     

Polychloroprene 9010-98-4 All 
materials 

- Usage ban     

Flame retardants   
Chlorinated paraffins 
(SCCP – C10-C13) 

85535-84-8 Plastic 
Leather 
Textiles 
Rubber 

- 100 ppm Not detected 1000 ppm 1000 ppm POP conv. Limit 
value 1500 ppm. 
Oeko-Tex: 
1000 ppm 

Chlorinated paraffins 
(MCCP – C14-C17) 

85535-84-9 - 1000 ppm   1000 ppm Oeko-Tex: Only 
flame retardants 
approved by 
Oeko-Tex must be 
used 
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Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

Tris(2,3-dibromoproply) 
phosphate (TRIS) 

126-72-7 All 
materials 

Total for these 
flame 
retardants: 
 
5 ppm 

No use in products for 
children 
 
Not detected in all other 
products 

 Not detected  
(5 ppm) 

Not detected REACH XVII no. 
4: No use. No 
limit value. 

Tris(1-
aziridinyl)phosphine 
oxide) (TEPA) 

545-55-1 All 
materials 

 Not detected  
(5 ppm) 

Not detected REACH XVII no. 
7: No use. No 
limit value. 

Tetrabromobisphenol A 
(TBBP A) 

79-94-7 All 
materials 

< 10 ppm  Not detected Oeko-Tex: Only 
flame retardants 
approved by 
Oeko-Tex must be 
used 

Tris(2-
chloroethyl)phosphate 
(TCEP) 

115-96-8 All 
materials 

  Not detected Oeko-Tex: 
0.1% 

Pentabromodiphenyl 
ether (PentaBDE) 

32534-81-9 All 
materials 

 < 10 ppm Not detected  
(5 ppm) 

Not detected POP conv.: 10 
ppm 

Octabromodiphenyl ether 
(OctaBDE) 

32536-52-0 All 
materials 

No use in products for 
children 
 
Not detected in all other 
products 

< 10 ppm Not detected  
(5 ppm) 

Not detected REACH XVII no. 
45: 1000 ppm 

Decabromodiphenyl 
ether (DecaBDE) 

1163-19-5 All 
materials 

< 10 ppm Not detected  
(5 ppm) 

Not detected 

Oeko-Tex: Only 
flame retardants 
approved by 
Oeko-Tex must be 
used 

Polybromobiphenyls 
(PBB) 

59536-65-1 All 
materials 

< 10 ppm Not detected  
(5 ppm) 

Not detected 

Bis(2,3-dibromopropyl) 
phosphate (BIS) 

5412-25-9 All 
materials 

 Not detected  
(5 ppm) 

Not detected 

Hexabromocyclododecan
e (HBCDD) 

3194-55-6 All 
materials 

< 10 ppm  Not detected 

2,2-bis(bromomethyl)-
1,3-propanediol (BBMP) 

3296-90-0 All 
materials 

  Not detected 

Tris(1,3-dichloro-
isopropyl) phosphate 
(TDCPP) 

13674-87-8 All 
materials 

  Not detected 

Trixylyl phosphate 
(TXP) 

25155-23-1 All 
materials 

-   Not detected 

Tri-o-cresyl phosphate 79-30-8 All 
materials 

- No use in products for 
children 
 
Not detected in all other 
products 

   

Tripenyl phosphate 
(TPhP) 

115-86-6 All 
materials 

-    
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Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

Formaldehyde   
Formaldehyde 50-00-0 Textiles 

Leather 
Plastic  
Rubber 
Wood 

For adults and 
children: 75 
ppm 
For babies: 16 
ppm 

Adults no skin contact (outer 
wear): 300 ppm 
Adults, skin contact: 75 ppm 
Children: 75 ppm 
Babies 0-3 years: 16 ppm 

Babies 0-3 
years: < 20 ppm 
Others: < 75 
ppm 

Shoes < 160 
mm: 16 ppm 
Shoes < 160 
mm: 
75 ppm 

Non-leather: 
Extraction:  
babies 13 
ppm, adults 
75 ppm 
Leather: 
Extraction:  
Babies 20 
ppm, adults 
75 ppm 

Oeko-Tex: Babies 
< 16 ppm, skin 
contact 75 ppm, 
others 300 ppm 

Alkylphenol Ethoxylates / Alkylphenol (APEO / AP)   
Nonylphenol (NP) 104-40-5 

11066-49-2 
25154-52-3 
84852-15-3 

Textiles 
Leather 
Plastics 
Rubber Sum of NP 

and OP = 100 
ppm 

5 ppm 

< 100 ppm 

Sum of NP and 
OP = 50 ppm 

Sum of all: 
250 ppm 
Limit value 
for OP and 
NP: 10 ppm 
each 

Oeko-Tex:  
< 10 ppm 

Octylphenol (OP) 140-66-9 
1806-26-4 
27193-28-8 

Textiles 
Leather 
Plastics 
Rubber 

5 ppm Oeko-Tex:  
< 10 ppm 

Octylphenol ethoxylates 
(OPEOs) 

9002-93-1 
9036-19-5 
68987-90-6 

Textiles 
Leather 
Plastics 
Rubber Sum of OPEO 

and NPEO = 
100 ppm 

100 ppm 

Sum of OPEO 
and NPEO = 
100 ppm 

Oeko-Tex:  
Sum of OP, 
OPEO, NP, NPEO 
< 100 ppm 

Nonylphenolethoxylates 
(NPEOs) 

9016-45-9 
26027-38-3 
37205-87-1 
68412-54-4 
127087-87-
0 

Textiles 
Leather 
Plastics 
Rubber 

100 ppm Upcoming 
REACH XVII no. 
46a: 100 ppm 

Cationic surfactants   
Distearydimethyl 
ammoniumchloride 
(DSDMAC) 

107-64-2 Textiles - 10 ppm     

Ditallowdimethyl 
ammoniumchloride 
(DTDMAC) 

68783-78-8 Textiles - 10 ppm     
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Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

Dihydrogentated 
tallowdimethyl 
ammoniumchlorde 
(DHTDMAC) 

61789-80-8 Textiles - 10 ppm     

Azo dyes (azo amines)   
The 22 azo amines  Textiles 

Leather 
20 ppm each 20 ppm each 20 ppm 20 ppm each 20 ppm each REACH XVII no. 

43: 30 ppm 
2,4-Xylidene 95-68-1 Textiles 

Leather 
20 ppm each 20 ppm each 20 ppm 20 ppm 20 ppm Oeko-Tex: 50 ppm 

2,6-Xylidene 87-62-7 Textiles 
Leather 

20 ppm each 20 ppm each 20 ppm 20 ppm 20 ppm Oeko-Tex: 50 ppm 

Disperse dyes   
Disperse Blue 1, 3, 7, 26, 
35, 102, 106, 124 

Various Textiles, 
synthetic 

75 ppm each 15 ppm each < 1 mg/l < 5 mg/l Extraction: 50 
ppm 

Oeko-Tex: 50 ppm 

Disperse Brown 1 23355-64-8 Textiles, 
synthetic 

75 ppm each 15 ppm each < 1 mg/l < 5 mg/l Extraction: 50 
ppm 

Oeko-Tex: 50 ppm 

Disperse Orange 1, 3, 11, 
37/76/59, 149 

Various Textiles, 
synthetic 

75 ppm each 15 ppm each < 1 mg/l < 5 mg/l 
(but not no. 149) 

Extraction: 50 
ppm 

Oeko-Tex: 50 ppm 

Disperse Red 1, 11, 17 Various Textiles, 
synthetic 

75 ppm each 15 ppm each < 1 mg/l < 5 mg/l Extraction: 50 
ppm 

Oeko-Tex: 50 ppm 

Disperse Red 151 61968-47-6 Textiles, 
synthetic 

75 ppm each - - - Extraction: 50 
ppm 

 

Disperse Yellow 1, 3, 9, 
23, 39, 49 

Various Textiles, 
synthetic 

75 ppm each 15 ppm each < 1 mg/l < 5 mg/l Extraction: 50 
ppm 

Oeko-Tex: 50 ppm 

Disperse Yellow 7, 56 6300-37-4 
54077-16-6 

Textiles, 
synthetic 

75 ppm each - - - Extraction: 50 
ppm 

 

Other dyes   
Acid Red 26 3761-53-3 

Textiles, 
synthetic 

75 ppm each 75 ppm each < 1 mg/l < 1 mg/l  
(15 ppm) 

Extraction: 50 
ppm 

Oeko-Tex: 50 ppm 

Basic Red 9 569-61-9 75 ppm each 75 ppm each < 1 mg/l < 1 mg/l  
(15 ppm) 

Extraction: 50 
ppm 

Oeko-Tex: 50 ppm 

Basic Green 4 569-64-2 
2437-29-8 
10309-95-2 

75 ppm each - - - - Oeko-Tex: 50 ppm 

Basic Violet 3 548-62-9 75 ppm each - - - - Oeko-Tex: 50 ppm 
Basic Violet 14 632-99-5 75 ppm each 75 ppm each < 1 mg/l < 1 mg/l  

(15 ppm) 
Extraction: 50 
ppm 

Oeko-Tex: 50 ppm 

Basic Blue 26 2580-56-5 75 ppm each - - < 1 mg/l  
(15 ppm) 

- Oeko-Tex: 50 ppm 
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Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

Direct Black 38 1937-37-7 75 ppm each 75 ppm each < 1 mg/l < 1 mg/l  
(15 ppm) 

Extraction: 50 
ppm 

Oeko-Tex: 50 ppm 

Direct Blue 6 2602-46-2 75 ppm each 75 ppm each < 1 mg/l < 1 mg/l  
(15 ppm) 

Extraction: 50 
ppm 

Oeko-Tex: 50 ppm 

Direct Red 28 573-58-0 75 ppm each 75 ppm each < 1 mg/l < 1 mg/l  
(15 ppm) 

Extraction: 50 
ppm 

Oeko-Tex: 50 ppm 

Direct Brown 95 16071-86-6 75 ppm each 75 ppm each - - -  
Solvent Blue 4 6786-83-0 75 ppm each - - - -  
4,4-bis’(dimethylamino)-
4’’-(methylamino)trityl 
alcohol 

561-41-1 75 ppm each - - - -  

Solvent Yellow 1 60-09-3 Textiles, 
synthetic 

- 75 ppm each - - -  

Solvent Yellow 2 (4-
dimethylaminoazo-
benzene) 

60-11-7 Textiles, 
synthetic 

75 ppm each 75 ppm each - - -  

Solvent Yellow 3 97-56-3 Textiles, 
synthetic 

- 75 ppm each - - -  

p-Phenylenediamine 
(PPD) 

106-50-3 Textiles, 
synthetic 

- 75 ppm each - - -  

Aniline 62-53-3 Textiles 
Leather 

- 10 ppm - - -  

Solvent red 23 85-86-9 Textiles 
Leather 

- - - - Extraction: 50 
ppm 

 

Navy Blue dyes   
C 39 H 23 Cl CrN 7 O 
12 S.2Na 

118685-33-
9 

Textiles 
Leather 

Prohibited 10 ppm  10 ppm Extraction: 50 
ppm 

REACH XVII no. 
43: 1000 ppm 

C 46 H 30 CrN 10 O 20 
S 2 .3Na 

Not 
allocated 

Textiles 
Leather 

Prohibited 10 ppm  10 ppm Extraction: 50 
ppm 

REACH XVII no. 
43: 1000 ppm 

Heavy metals / Elements   
Antimony (Sb) 7440-36-0 Textiles 

 
Extractable: 
30 ppm 

Extractable: 30 ppm 
For 100% polyester: total 
260 ppm 

Extractable: < 5 
ppm 

Extractable: 
Babies 60 ppm 

Extractable: 
Babies 5 ppm, 
Adults 10 
ppm 

Oeko-Tex:  
30 ppm 

Arsenic (As) 7440-38-2 Textiles 
Leather 

Extractable: 
0.2 ppm 
Total: 100 
ppm for all 

Extractable: 0.2 ppm 
Total: 1 ppm 

Extractable: < 
0.2 ppm 

Footwear up to 
14 years: < 100 
ppm 
Extractable: 
Babies 25 ppm 

Total: 10 ppm 
Extractable: 
Babies 0.2 
ppm, Adults 1 
ppm 

Oeko-Tex:  
Babies 0.2 ppm, 
others 1 ppm 
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Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

materials 
except plastics 

Barium (Ba) 7440-39-3  - - - Extractable: 
Babies 1000 
ppm 

  

Cadmium (Cd) 7440-43-9 Textiles 
Leather 
Plastics 
Rubber 
Metal 

Extractable: 
0.1 ppm 
Total: 
Adults 75 ppm 
Children and 
babies: 40 
ppm 

Extractable: 0.1 ppm 
Total: 1 ppm, except for 
plastics, rubber, metal: 40 
ppm 
 

Extractable: < 
0.1 ppm 
Total, plastics, 
rubber, metal: < 
50 ppm 

Total: < 50 ppm 
Extractable: 
Babies 75 ppm 

Total: 40 ppm 
Extractable: 
0.1 ppm 
 

Oeko-Tex:  
0.1 ppm 

Chromium (Cr) 7440-47-3 Textiles 
Plastics 
 

Extractable 
textiles: 1 ppm 
Leather 
footwear for 
babies: 60 
ppm 

Extractable textiles: 1 ppm 
Total: 100 ppm 

For leather: 
Included in sum 
of soluble 
mineral tanning 
agents (Al, Zr, 
Ti below).  
Babies: < 50 
ppm 
Others: < 200 
ppm 
For textiles: 
Extractable: 2 
ppm 

For leather: 
Total: 3 ppm 
Other materials: 
Extractable: 
Babies 60 ppm 

Extraction: 1 
ppm 

Oeko-Tex:  
Babies 1 ppm 
Others 2 ppm 
Leather: 10 ppm 

Chromium VI 18540-29-9 Leather 
Textiles 

Extractable: 
Adults: 3 ppm 
Children and 
babies: 0.5 
ppm 

Extractable, textiles: Not 
detected (0.5 ppm) 
Extractable, leather: 
Adults: 3 ppm 
Babies 0-3 years: 0.5 ppm 

< 3 ppm 0.1 ppm 
 

Extractable: 
not detected 
(3 ppm) 

Oeko-Tex:  
0.5 ppm 
Leather: 3 ppm 

Cobalt (Co) 7440-48-4 Textiles 
Leather 

Extractable: 1 
ppm 

Extractable: 1 ppm Extractable: < 4 
ppm 

 Extractable: 
babies 1 ppm, 
adults 4 ppm 

Oeko-Tex:  
Babies 1 ppm 
Others 4 ppm 

Copper (Cu) 7440-50-8 Textiles Extractable: 
25 ppm 

Extractable: 25 ppm (for 
products for babies) 

Extractable: < 
50 ppm 

 Extractable: 
babies 25 
ppm, adults 
50 ppm 

Oeko-Tex:  
Babies 25 ppm, 
others 50 ppm 
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Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

Lead (Pb) 7439-92-1 Textiles 
Leather 
Plastics 
Rubber 
Metal 

Extractable:  
Adults and 
children: 1 
ppm 
Babies: 0.2 
ppm 
Total: 90 ppm 

Extractable, textiles: 0.2 ppm 
Total: 90 ppm 
Total for metal zippers: 
Children: 100 ppm 
Adults: 300 ppm 

Total: < 100 
ppm 
Extractable: < 
0.8 ppm 
< 90 ppm in 
surface coating 

Total: < 90 ppm 
Extractable: 
Babies 90 ppm 

Total: 40 ppm 
Extractable: 
Babies 0.2 
ppm, adults 1 
ppm 

Oeko-Tex:  
Babies 0.2 ppm, 
others 1 ppm 

Mercury (Hg) 7439-97-6 Textiles 
Leather 
Metal 
Plastics 
Rubber 

Extractable: 
0.02 ppm 
Total: 0.5 ppm 

Extractable: 0.02 ppm 
Total: 0.5 ppm 
Total, plastic/rubber/paint: 
10 ppm 

Extractable: < 
0.02 ppm 

Total: < 1 ppm 
Extractable: 
Babies 60 ppm 

Extractable: 
0.02 ppm 

Oeko-Tex:  
0.02 ppm 

Nickel (Ni) 7440-02-0 Textiles 
Leather 
Metal 

Extractable: 1 
ppm 
Release:  
Prolonged 
skin contact: 
0.5 
µg/cm2/week 

Extractable: 1 ppm 
Release:  
Prolonged skin contact: 0.5 
µg/cm2/week 

Extractable: < 4 
ppm 
Release, metal:  
Prolonged skin 
contact: 0.5 
µg/cm2/week 

Release, metal:  
0.28 
µg/cm2/week 

Extractable: 
babies 0.5 pm, 
adults 1 ppm 
Release: 0.5 
µg/cm2/week 

REACH XVII no. 
27: Release: 0.5 
µg/cm2/week  
Oeko-Tex:  
Extractable: 
Babies 1 ppm 
Others 4 ppm 

Selenium (Se) 7782-49-2 Textiles 
Plastics 
Metal 

Extractable: 
500 ppm 

-  Extractable: 
Babies 500 ppm 

  

Alumium (Al) 7429-90-5 Leather - - Sum of soluble 
mineral tanning 
agents.  
Babies: < 50 
ppm 
Others: < 200 
ppm 

   

Zirconium (Zr) 7440-47-3 Leather - -    

Titanium (Ti) 7440-32-6 Leather - -    

N-Nitrosamines   
N-nitrosodimethylamine 
(NDMA) 

62-75-9 Rubber 0.5 ppm each 

Total: 0.5 ppm 

< 1.0 µg/dm2  
(but only on 
polymer 
coating) 

Not detected  
(0.5 ppm) 

Not detected  
(0.5 ppm) 

 

N-nitrosodiethylamine 
(NDEA) 

55-18-5 Rubber 0.5 ppm each  

N-nitrosodipropylamine 
(NDPA) 

621-64-7 Rubber 0.5 ppm each  

N-nitrosodibutylamine 
(NDBA) 

924-16-3 Rubber 0.5 ppm each  
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Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

N-nitrosopiperidine 
(NPIP) 

100-75-4 Rubber 0.5 ppm each  

N-nitrosopyrrolidine 
(NPYR) 

930-55-2 Rubber 0.5 ppm each  

N-nitrosomorpholine 
(NMOR) 

59-89-2 Rubber 0.5 ppm each  

N-nitroso N-methyl N-
phenylamine (NMPhA) 

614-00-6 Rubber 0.5 ppm each  

N-nitroso N-ethyl N-
phenylamine (NEPhA) 

612-64-6 Rubber 0.5 ppm each  

Organotin compounds   
Dibutyltin (DBT) Various 

Textiles 
Leather 
Plastics 
Rubber  

1 ppm  1 ppm < 1 ppm Babies: 1 ppm 1 ppm REACH XVII no. 
20: 1000 ppm (as 
tin) 
Oeko-Tex: 
Babies 1 ppm, 
others 2 ppm 

Dioctyltin (DOT) Various 1 ppm 1 ppm < 1 ppm 100 ppm 1 ppm REACH XVII no. 
20: 1000 ppm (as 
tin) 
Oeko-Tex: 
Babies 1 ppm, 
others 2 ppm 

Tributyltin (TBT) Various 0.5 ppm Not detected (0.05 ppm) < 0.025 ppm Sum: 0.5 ppm 0.05 ppm REACH XVII no. 
20: 1000 ppm (as 
tin) 
Oeko-Tex: 
Babies 0.5 ppm, 
others 1 ppm 

Triphenyltin (TPhT) Various 0.5 ppm Not detected (0.05 ppm) < 1 ppm Babies: 0.05 
ppm 
Adults: 1 ppm 

REACH XVII no. 
20: 1000 ppm (as 
tin) 
Oeko-Tex: 
Babies 0.5 ppm, 
others 1 ppm 
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Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

Monobutyltin (MBT) Various 1 ppm  < 1 ppm  1 ppm Oeko-Tex: 
Babies 1 ppm, 
others 2 ppm 

Tricyclohexyltin 
(TCyHT) 

Various - Not detected (0.05 ppm) -   

Trioctyltin (TOT) Various - Not detected (0.05 ppm) -   
Tripropyltin (TPT) Various - Not detected (0.05 ppm) -   
Bis(tributyl)tin (TBTO) 56-35-9 - - < 1 ppm   
All tri-substituted 
organotin compounds 

Various 1 ppm each Sum of other not listed tri-
substituted organotins: 1 ppm 

-  Sum of all:  
1000 ppm (as 
tin content) 

REACH XVII no. 
20: 1000 ppm (as 
tin) 

Perfluorinated and polyfluorinated chemicals (PFCs)   
Perflurooctane sulfonate 
(PFOS) 

 All 
materials 

1 µg/m2   

Restriction on 
24 specific long 
chained PFCs: 
Not detected 

1 µg/m2  1 µg/m2  POP conv.: 1000 
ppm or 1 µg/m2 

Perfluorooctanoic Acid 
(PFOA) and its salts and 
esters 

 All 
materials 

1 µg/m2   1 µg/m2  1 µg/m2  Oeko-Tex:  
< 1 µg/m2 

All other PFCs  All 
materials 

- Not detected  
(for FTOHs: 10 µg/m2 and 
for all others PFCs: 1 µg/m2) 

C8-based 
perfluorinated 
chemicals 
prohibited 

 Oeko-Tex:  
7 selected PFCs:  
Babies 0.05 ppm, 
skin contact 0.1 
ppm, others 0.5 
ppm 

Phthalates   
Di-Iso-nonylphthalate 
(DINP) 

28553-12-0 

Plastics 
Textiles 
with 
plastic 
prints 

500 ppm each 
Total: 1000 
pppm 

500 ppm each 
Total: 1000 pppm 

Sum: < 500 
ppm 

Kids: sum < 500 
ppm 
Adults: sum < 
1000 ppm 

Sum: < 500 
ppm 

Oeko-Tex:  
Sum of 15 
phthalates (more 
below) 0.1% 

Di-n-octylphthalate 
(DNOP) 

117-84-0 

Di(2-ethylhexyl)-
phthalate (DEHP) 

117-81-7 

Diisodecylphthalate 
(DIDP) 

26761-40-0 

Butylbenzylphthalate 
(BBP) 

85-68-7 

Dibutylphthalate (DBP) 84-74-2 
Diisobutylphthalate 
(DIBP) 

84-69-5 

Di(C7-C11 alkyl) 
phthalate (DHNUP), 
linear + branched 

68515-42-4 
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Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

Di(C6-C8 alkyl) 
phthalate (DIHP), 
branched, C7 rich 

71888-89-6 

Di(2-methoxyethyl) 
phthalate (DMEP) 

117-82-8 

Di-n-hexylphthalate 
(DnHP) 

84-75-3 

Diethylphthalate (DEP) 84-66-2 -   
Diisopentylphthalate 
(DIPP) 

605-50-5 -   

n-
Pentylisopentylphthalate 
(NPIPP) 

776297-69-
9 

Plastics 
Textiles 
with 
plastic 
prints 

-   

Dimethylphthalate 
(DMP) 

131-11-3 -   

Di-n-pentylphthalate 
(DPP) 

131-18-0 - Sum: < 500 
ppm (included 
in above) Oeko-Tex:  

Sum of 15 
phthalates (more 
above) 0.1% 

Dihexylphthalate, 
branched + linear 

68515-50-4 -  

Di-cyclohexylphthalate 
(DCHP) 

84-61-7 -  -   

1,2-Benzenedicarboxylic 
acid, dipentylester, 
branched + linear 

84777-06-0    -    

Dinonyl phthalate (DNP) 84-76-4 - -    
Di-n-propylphthalate 
(DPRP) 

131-16-8 - -    

Di-iso-octylphthalate 
(DIOP) 

27554-26-3 - -    

Pesticides   
Agricultural pesticides Various Textiles 

Leather 
0.5 ppm each 
82 different 
pesticides are 
listed 

Limit value of 0.01 ppm or < 
1 ppm depending on the 
pesticide.  
List of 40 specific pesticides 
and several groups of other 
pesticides 

< 1 ppm 
List of 15 
specific 
pesticides 

0.5 ppm each 
List of 34 
specific 
pesticides and 
several groups 
of other 
pesticides 

Sum of 
pesticides: 
Extraction:  
Babies 0.5 
ppm, adults 1 
ppm.  
List of 26 
pesticides 

Oeko-Tex: 
Sum of 68 specific 
pesticides: 
Babies 0.5 ppm, 
others 1 ppm 
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Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

Polychlorinated Biphenyls (PCB) and triphenyls (PCT)   
Polychlorinated 
biphenyls 

1336-36-3 Textiles 
Leather 
Plastics 
Rubber 

- 

Total: < 0.5 ppm 

 
Total: < 100 
ppm 

 POP conv.: No 
use. No limit value 
given. 

Polychlorinated 
triphenyls 

61788-33-8 Textiles 
Leather 
Plastics 
Rubber 

-  
Total: < 100 
ppm 

  

Polycyclic Aromatic Hydrocarbons (PAHs)   
Acenaphthene 83-32-9 

Rubber  
Plastics 
Leather 
Textiles 
incl. 
pigment 
print 

No individual 
restriction 

Total: < 10 ppm 
No individual 
restriction 

No individual 
restriction 

No individual 
restriction 

 
Acenaphthylene 208-96-8  
Anthracene 120-12-7  
Fluorene 86-73-7  
Fluoranthene 206-44-0  
Phenanthrene 85-01-8  
Pyrene 129-00-0  
Naphthalene 91-20-3 < 2 ppm  
Indeno(1,2,3-c,d)pyrene 193-39-5 1 ppm  
Benzo(g,h,i)perylene 191-24-2 1 ppm  
Benzo(a)anthracene 56-55-3 

Rubber  
Plastics 
Leather 
Textiles 
incl. 
pigment 
print 

1 ppm each 
Child care 
articles: 0.5 
ppm 

1 ppm 

< 0.2 ppm each 
for plastics, 
rubber 

1 ppm 1 ppm 
REACH XVII no. 
50: 1 ppm 

Benzo(a)pyrene 50-30-8 1 ppm 1 ppm 1 ppm 
Benzo(b)fluoranthene 205-99-2 1 ppm 1 ppm 1 ppm 
Benzo(e)pyrene 192-97-2 1 ppm 1 ppm 1 ppm 
Benzo(j)fluoranthene 205-82-3 1 ppm 1 ppm 1 ppm Oeko-Tex: 

Babies 0.5 ppm, 
others 1 ppm for 
each PAH 

Benzo(k)fluoranthene 207-08-9 1 ppm 1 ppm 1 ppm 
Chrysene 218-01-9 1 ppm 1 ppm 1 ppm 
Dibenzo(a,h)anthracene 53-70-3 1 ppm 1 ppm 1 ppm 
Total for all 18 PAH Listed 

above 
Rubber  
Plastics 
Leather 
Textiles 
incl. 
pigment 
print 

Total: 10 ppm Total: < 10 ppm Total: < 10 ppm Total: < 10 ppm Total: < 10 
ppm 

Oeko-Tex: Sum of 
24 PAHs: 
Babies 5 ppm 
Others 10 ppm 

Volatile organic compounds (VOCs)   
Benzene 71-43-2 Textiles 5 ppm -     
Carbon tetrachloride 56-23-5 Textiles -  1000 ppm   
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Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

Chloroform 67-66-3 Total: 1000 
ppm 

-     
1,2-dichloroethane 107-06-2 -     
1,1-dichloroethylene 75-35-4 -  1000 ppm   
Dimethylacetamide 
(DMAC) 

127-19-5 -    Oeko-Tex: 
1000 ppm 

Pentachloroethane 76-01-7 -  1000 ppm   
1,1,1,2-tetrachloroethane 630-20-6 -  1000 ppm   
1,1,2,2-tetrachloroethane 79-34-5 -  1000 ppm   
Tetrachloroethylene 
(PER) 

127-18-4 -  1000 ppm   

Toluene 108-88-3 -     
1,1,1-trichloroethane 71-55-6 -  1000 ppm   
1,1,2-trichloroethane 79-00-5 -  1000 ppm   
Trichloroethylene 79-01-6 -  1000 ppm   
Xylenes  
(meta-, ortho-, para-) 

1130-20-7 -     

Isocyanates   
Diphenylmethane 
diisocyanate (MDI) 

101-68-8 Plastics 
Rubber 

- 

Sum of isocyanates:  
Not detected (3 ppm) 

    

Hexamethylene 
diisocyanate (HMDI) 

822-06-0 Plastics  
Rubber 

-     

Isophorone diisocyanate 
(IPDI) 

4098-71-9 Plastics 
Rubber 

-     

Tetramethylene 
diisocyanate (TMXDI) 

2778-42-9 Plastics  
Rubber 

-     

2,4-toluene diisocyanate 
(2,4-TDI) 

584-84-9 Plastics 
Rubber 

-     

2,6-toluene diisocyanate 
(2,6-TDI) 

91-08-7 Plastics  
Rubber 

-     

Cyanoacrylate-based adhesives   
Cyanolacrylate-base 
adhesives, including, but 
not limited to: 
Ethyl cyanoacrylate 
Methyul cyanoacrylate 
Isopropyl cyanoacrylate 

Various All 
materials 

- Usage ban in products for 
skin contact 
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Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

REACH SVHC   
REACH SVHCs as listed 
on the ECHA Candidate 
list 

Several All 
materials 

- 1000 ppm in each 
homogenous part of the 
product, except if lower limit 
applies (otherwise listed in 
the RSL document).  
Always check ECHA 
website for update list.  

    

Fragrances – scented products   
Fragrances Various All 

materials 
- All scented children’s (up to 

14 years) products must go 
through risk assessment (not 
harmful for children).  
All fragrance oils must fulfil 
IFRA standards.  
All fragrance allergens must 
be below 10 ppm in the 
homogenous scented 
material of the product.  
For children products the 
allergens in the EU Toy 
Safety Directive must be 
applied.   

    

Asbestos fibre   
Actinolite 77536-66-4  

- - - Not detected  

REACH XVII no. 
6: No use. No 
limit value.  

Amosite 12172-73-5 
Anthophyllite 77536-67-5 
Chrysolite 12001-29-5 Oeko-Tex: 

No use Crocidolite 12001-28-4 
Tremolite 77536-68-6 
Dixoins and Furans   
5 groups of dixons and 
furans are listed – 25 
compounds in all 

Various  

- - - 

Individual sums 
for each group. 
Sum of all 
groups: 105 ppb 

  

Nanomaterials   
Nanomaterials (1 to 100 
nm) 

- All 
materials 

- Usage ban     
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Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

Fluorinated Greenhouse Gasses (Regulation No. 842/2006)   
Fluorinated Greenhouse 
gasses 

Various  0.1 ppm each -  0.1 ppm Not detectable 
(0.1 ppm) 

 

Ozone-depleting substances (Regulation No. 1005/2009)   
Ozone-depleting 
substances 

Various  Prohibited -   Not detectable 
(0.1 ppm) 

 

Other substances   
Acetophenone 98-68-2 EVA foam 50 ppm - < 10 ppm 

(plastics) 
 50 ppm  

2-phenyl-2-propanol 617-94-7 EVA foam 50 ppm - < 10 ppm 
(plastics) 

 50 ppm  

Bisphenol-A (BPA) 80-05-7 Plastics 1 ppm 0.2 ppm  
In PC (poly-carbonate):  
3 ppm 

- - Not detectable  

Dimethylformamide 
(DMFa) 

68-12-2 Plastics 
Rubber 
PU coating 

500 ppm 1000 ppm < 50 ppm  1000 ppm  

Mineral oils - All 
materials 

- Mineral oils with a kinetic 
viscosity below 7cSt (40°C) 
are not allowed 

    

Octamethylcyclotetra-
siloxane (D4) 

556-67-2 Textiles - 1000 ppm     

1-methyl-2-pyrrolidone 
(NMP) 

872-50-4 Leather 
Textiles 
Adhesives 

- - < 500 ppm   Oeko-Tex: 
1000 ppm 

2-mercaptobenzohiazole 
(2-MBT) 

149-30-4 Plastics 
Rubber 

- - < 10 ppm    

Formamide 75-12-7 Plastics 
Rubber 

- - < 50 ppm  1000 ppm Oeko-Tex: 
200 ppm 

Phenol 108-95-2 PU 
materials 

- - - - 15 ppm  
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Restricted chemical 
substance or substance 
group 

CAS no.  Relevant 
materials 

AFIRM 
Group 

H&M ECCO NIKE Adidas* Legal or Oeko-
Tex® require-
ments 

Hazardous substances   
Substances defined as 
hazardous due to 
intrinsic properties 

- All 
materials 

- For substances defined as 
hazardous according to 
REACH article 57 (i.e. CMR 
category 1A and 1B, PBT 
and vPvB substances, or 
other substances with similar 
effects (e.g. endocrine 
disrupting substances):  
1000 ppm, except if lower 
limit applies (otherwise listed 
in the RSL document) 

    

Existing legal requirements and ecolabel requirements for chemicals in footwear are marked in the most right column. Legal requirements are marked with light blue shading.  
The term ‘babies’ is generally used for the age group of 0-3 years.  
* Adidas defines their requirements for babies (infants), as shoe sizes of 10.5 k UK or below 
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4.4.7 Discussion on chemical requirements set in RSL documents for 
footwear 

In Table 6 above, an overview of the chemical requirements in selected RSLs 
(AFIRM Group, H&M, ECCO, Nike and Adidas) on footwear was presented 
together with the existing legal requirements (marked with light blue shading) and 
ecolabel requirements (the Oeko-Tex® Standard 100).  
 
This overview demonstrates that for the long list of chemical requirements set in 
different company RSL documents, it is only a small fraction of the chemical 
substances that actually are restricted by legal requirements today in footwear. 
Furthermore, the comparison between the limit values set by the different company 
RSLs and the existing legal requirements demonstrates that for more of the legal 
requirements the companies voluntarily set even lower limit values compared to 
the legal ones, e.g.: 

• SCCP: legal requirement 1500 ppm – RSL 100 or 1000 ppm  
• Navy blue dye: legal requirement 1000 ppm – RSL 10 or 50 ppm 
• Organic tin compounds (DBT, DOT, TBT and TPhT): legal requirement 

1000 ppm – RSL 1 ppm or 0.5 ppm or not detected (0.05 ppm) 
 
Therefore, a conclusion of this review of chemical requirements in company RSL 
documents is that the requirements in the RSL documents do not only cover several 
more chemical substances, but are also partly stricter than the legal requirements.  
 
Furthermore, this overview in Table 6 also demonstrates that by use of the RSL 
documents the companies set requirements for substances that go beyond the 
requirements of ecolabelling (the Oeko-Tex® requirements). The EU Flower 
ecolabel requirements on footwear are not included in the table, but are as 
illustrated by Table 2 in chapter 4.2 “Requirements in ecolabelling” much less 
comprehensive than the Oeko-Tex® requirements with respect to the number of 
different chemicals that are limited. It should be pointed out that the overview of 
the RSL documents (Table 6) only includes the chemical requirements as listed by 
one or more RSL documents. The Oeko-Tex® Standard 100 restricts more 
chemicals (see section 4.4.6 “Overview of chemicals restricted by various RSLs”) 
than listed in the overview (Table 6), which means that the overview is not 
complete with respect to the Oeko-Tex® requirements, but only with respect to the 
chemical requirements for the selected RSL documents. The complete list of Oeko-
Tex® requirements can be found in Table 2. 
 
Substances that deserve attention when setting chemical requirements for footwear 
are the chemical substances or group of substances that the companies themselves 
restrict voluntarily through their RSL document, as well as the substances that are 
part of the ecolabelling requirements (especially Oeko-Tex®), i.e. such as: 

• PAHs (already restricted through legislation to some extent) 
• Phthalates 
• Elements 
• Biocidal substances, e.g. chlorophenols (already restricted through 

legislation) 
• Dyes/colourants (already restricted through legislation to some extent) 
• Flame retardants 
• N-nitrosamines and N-nitrosatable substances 
• PFCs 
• Preservatives, e.g. o-phenylphenol (OPP) 
• Formaldehyde 
• Pesticides 
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• Perhaps other substances, e.g. CMR substances, SVHCs, 1-methyl-2-
pyrrilidone, formamide 

 
 

4.5 Summary of the review – chemicals identified and 
restricted 

The review on legislation for chemicals in footwear and the literature study on 
chemicals identified in footwear by different chemical tests have demonstrated that 
many different non-regulated chemicals are present in the final shoe available to 
the consumers. Many of these chemicals identified in shoes are problematic 
chemicals with problematic health effects. Consumers will be highly exposed to 
these chemicals, as shoes are worn by all consumers almost all waking hours 
during the day. The exposure will be with direct skin contact if shoes (e.g. sandals) 
are worn without socks, otherwise sweat can aid skin contact through socks for 
chemicals migrating to sweat from the shoes. For very young children, especially 
below the age of 2, which have a tendency to put everything in their mouth, the 
exposure may also be high.  
 
Therefore, it could be relevant to set chemical requirements for footwear in order to 
protect the consumer for unwanted chemicals. Especially, if some companies 
themselves already restrict certain problematic chemicals in their footwear 
products (by their RSL documents). This demonstrates that it is possible to produce 
footwear without these problematic chemicals, which have been proven to be 
present in footwear when spot tests have been made. It would therefore be relevant 
to establish a set of legal chemical requirements for footwear in order to ensure that 
all footwear are free from these problematic chemicals and not just footwear from 
the more responsible companies (that prepare and use RSL documents).  
 
In order to highlight for which chemicals, chemical requirements could be set for 
footwear, the chemicals identified in shoes from different test reports are listed as 
well as the chemicals, which different companies restrict according to their RSLs. 
The previous Table 6 in chapter 4.4.6 “Overview of chemicals restricted by various 
RSLs” (RSL restrictions) has been used as a starting point, but the chemicals are 
grouped in order to shorten the list. Existing legal requirements as well as Oeko-
Tex® requirements are also included in Table 7 – however, not the specific limits 
(for limit values, see Table 6).  
 
It is marked in Table 7 below, whether the chemicals in the table are identified in 
shoes or restricted in different company RSL’s. The following marks are used: 

• X – chemical is identified in one test report / is restricted in one company 
RSL 

• XX – chemical is identified in more than one test report / is restricted in 
more than one company RSL or in the sector RSL (by AFIRM Group) 

• XXX – chemical is identified in several test reports / is restricted by almost 
all company RSL listed and by the sector RSL (AFIRM Group) 
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Table 7: List of RSL restricted chemicals compared to chemicals identified in shoes and legal 
requirements 

Restricted chemicals  CAS no.  Relevant 
materials 

Identified 
in shoes 

Restricted 
in RSL 

Legal or 
Oeko-Tex® 
requirements 

Antibacterial treatment      
Silver and its salts and 
compounds 

 All materials XX X BPR 

Triclocarban  101-20-2 All materials  X BPR 
Triclosan 3380-34-5 All materials  XX BPR 
All other substances used for 
antibacterial treatment 

 All materials XX X BPR 
Oeko-Tex 

Dimethylfumerate (DMFu) 624-49-7 All materials XXX XXX REACH 
Preservatives      
Ortho-phenylphenol (OPP) 90-43-7 Leather 

Textiles 
Plastics 
Rubber  

XXX XXX BPR 
Oeko-Tex 

4-chloro-3-methylphenol 
(PCMC) 

59-50-7 Leather X XX BPR 

2-(thiocyanomethylthio)-
benzothiazole (TCMTB) 

21564-17-0 Leather  XX BPR 

2-octylisothiazol-3(2H)-one 
(OIT) 

26530-20-1 Leather  XX BPR 

Other isothiazolinones  Leather X - BPR 
Sum of preservatives  Leather  X BPR 
Chlorophenols      
Pentachlorophenol (PCP) 87-86-5 Plastic 

Textiles 
Leather 
Rubber 

X XXX Oeko-Tex 

Different tetrachloropehnols 
(TeCP) 

 Plastic 
Textiles 
Leather 
Rubber 

 XXX Oeko-Tex 

Different trichlorophenols 
(TriCP) 

 Plastic 
Textiles 
Leather 
Rubber 

X XXX Oeko-Tex 

Chlorinated carriers      
Chlorotoluenes Various Textiles 

Leather  XXX Oeko-Tex 

Chlorobenzenes Various Textiles 
Leather  XXX POP 

1,2-Dichlorobenzene 95-50-1 Textiles 
Leather  XX  

Chlorophthalenes Various Textiles 
Leather  X  

Chloroxylenes Various Textiles 
Leather  X  

Chlorinated polymers      
Polyvinylchloride (PVC) 9002-86-2 All materials  XX  
Polyvinylidenchloride 9002-85-1 All materials  X  
Polychloroprene 9010-98-4 All materials  X  
Flame retardants      
Chlorinated paraffins (SCCP – 
C10-C13) 

85535-84-8 Plastic 
Leather 
Textiles 
Rubber 

XXX XXX POP 

Chlorinated paraffins (MCCP – 
C14-C17) 

85535-84-9 XX XXX Oeko-Tex 
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Restricted chemicals  CAS no.  Relevant 
materials 

Identified 
in shoes 

Restricted 
in RSL 

Legal or 
Oeko-Tex® 
requirements 

Tris(2,3-dibromoproply) 
phosphate (TRIS) 

126-72-7 All materials  XXX REACH 

Tris(1-aziridinyl)phosphine 
oxide) (TEPA) 

545-55-1 All materials  XXX REACH 

Tetrabromobisphenol A (TBBP 
A) 

79-94-7 All materials  XXX Oeko-Tex 

Tris(2-chloroethyl)phosphate 
(TCEP) 

115-96-8 All materials  XXX Oeko-Tex 

Pentabromodiphenyl ether 
(PentaBDE) 

32534-81-9 All materials  XXX POP 

Octabromodiphenyl ether 
(OctaBDE) 

32536-52-0 All materials  XXX REACH 

Decabromodiphenyl ether 
(DecaBDE) 

1163-19-5 All materials  XXX 

Oeko-Tex 

Polybromobiphenyls (PBB) 59536-65-1 All materials  XXX 
Bis(2,3-dibromopropyl) 
phosphate (BIS) 

5412-25-9 All materials  XXX 

Hexabromocyclododecane 
(HBCDD) 

3194-55-6 All materials  XXX 

2,2-bis(bromomethyl)-1,3-
propanediol (BBMP) 

3296-90-0 All materials  XXX 

Tris(1,3-dichloro-isopropyl) 
phosphate (TDCPP) 

13674-87-8 All materials  XXX 

Trixylyl phosphate (TXP) 25155-23-1 All materials  XX 
Tri-o-cresyl phosphate 79-30-8 All materials 

 X 

Tripenyl phosphate (TPhP) 115-86-6 All materials  X 
Formaldehyde      
Formaldehyde 50-00-0 Textiles 

Leather 
Plastic  
Rubber 
Wood 

XXX XXX Oeko-Tex 

Alkylphenol Ethoxylates / 
Alkylphenol (APEO / AP) 

     

Nonylphenol (NP) 104-40-5 
11066-49-2 
25154-52-3 
84852-15-3 

Textiles 
Leather 
Plastics 
Rubber 

X XXX Oeko-Tex 

Octylphenol (OP) 140-66-9 
1806-26-4 
27193-28-8 

Textiles 
Leather 
Plastics 
Rubber 

 XXX Oeko-Tex 

Octylphenol ethoxylates 
(OPEOs) 

9002-93-1 
9036-19-5 
68987-90-6 

Textiles 
Leather 
Plastics 
Rubber 

 XXX Oeko-Tex 

Nonylphenolethoxylates 
(NPEOs) 

9016-45-9 
26027-38-3 
37205-87-1 
68412-54-4 
127087-87-
0 

Textiles 
Leather 
Plastics 
Rubber XX XXX REACH 

(upcoming) 
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Restricted chemicals  CAS no.  Relevant 
materials 

Identified 
in shoes 

Restricted 
in RSL 

Legal or 
Oeko-Tex® 
requirements 

Cationic surfactants      
Distearydimethyl 
ammoniumchloride (DSDMAC) 

107-64-2 Textiles  X  

Ditallowdimethyl 
ammoniumchloride (DTDMAC) 

68783-78-8 Textiles  X  

Dihydrogentated tallowdimethyl 
ammoniumchlorde 
(DHTDMAC) 

61789-80-8 Textiles 
 X  

Azo dyes (azo amines)      
The 22 azo amines  Textiles 

Leather XXX XXX REACH 

2,4-Xylidene 95-68-1 Textiles 
Leather  XXX Oeko-Tex 

2,6-Xylidene 87-62-7 Textiles 
Leather  XXX Oeko-Tex 

Disperse dyes   X   
Disperse Blue 1, 3, 7, 26, 35, 
102, 106, 124 

Various Textiles, 
synthetic  XXX Oeko-Tex 

Disperse Brown 1 23355-64-8 Textiles, 
synthetic  XXX Oeko-Tex 

Disperse Orange 1, 3, 11, 
37/76/59, 149 

Various Textiles, 
synthetic  XXX Oeko-Tex 

Disperse Red 1, 11, 17 Various Textiles, 
synthetic  XXX Oeko-Tex 

Disperse Red 151 61968-47-6 Textiles, 
synthetic  XX  

Disperse Yellow 1, 3, 9, 23, 39, 
49 

Various Textiles, 
synthetic  XXX Oeko-Tex 

Disperse Yellow 7, 56 6300-37-4 
54077-16-6 

Textiles, 
synthetic  XX  

Other dyes      
Acid Red 26 3761-53-3 

Textiles, 
synthetic 

 XXX 

Oeko-Tex 

Basic Red 9 569-61-9  XXX 
Basic Green 4 569-64-2 

2437-29-8 
10309-95-2 

 XX 

Basic Violet 3 548-62-9  XX 
Basic Violet 14 632-99-5  XXX 

Oeko-Tex 
Basic Blue 26 2580-56-5  XXX 
Direct Black 38 1937-37-7  XXX 
Direct Blue 6 2602-46-2  XXX 
Direct Red 28 573-58-0  XXX 
Direct Brown 95 16071-86-6  XX  
Solvent Blue 4 6786-83-0  XX  
4,4-bis’(dimethylamino)-4’’-
(methylamino)trityl alcohol 

561-41-1  XX  

Solvent Yellow 1 60-09-3 Textiles, 
synthetic  X  

Solvent Yellow 2 (4-
dimethylaminoazo-benzene) 

60-11-7 Textiles, 
synthetic  XX  

Solvent Yellow 3 97-56-3 Textiles, 
synthetic  X  

p-Phenylenediamine (PPD) 106-50-3 Textiles, 
synthetic  X  

Aniline 62-53-3 Textiles 
Leather XXX X  

Solvent red 23 85-86-9 Textiles  X  
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Restricted chemicals  CAS no.  Relevant 
materials 

Identified 
in shoes 

Restricted 
in RSL 

Legal or 
Oeko-Tex® 
requirements 

Leather 
Navy blue dyes      
C 39 H 23 Cl CrN 7 O 12 S.2Na 118685-33-

9 
Textiles 
Leather  XXX REACH 

C 46 H 30 CrN 10 O 20 S 
2 .3Na 

Not 
allocated 

Textiles 
Leather  XXX REACH 

Heavy metals / Elements      
Antimony (Sb) 7440-36-0 Textiles 

  XXX Oeko-Tex 

Arsenic (As) 7440-38-2 Textiles 
Leather XX XXX Oeko-Tex 

Barium (Ba) 7440-39-3   XXX  
Cadmium (Cd) 7440-43-9 Textiles 

Leather 
Plastics 
Rubber 
Metal 

XXX XXX Oeko-Tex 

Chromium (Cr) 7440-47-3 Textiles 
Plastics 
 

XXX XXX Oeko-Tex 

Chromium VI 18540-29-9 Leather 
Textiles XXX XXX Oeko-Tex 

Cobalt (Co) 7440-48-4 Textiles 
Leather  XXX Oeko-Tex 

Copper (Cu) 7440-50-8 Textiles  XXX Oeko-Tex 
Lead (Pb) 7439-92-1 Textiles 

Leather 
Plastics 
Rubber 
Metal 

XXX XXX Oeko-Tex 

Mercury (Hg) 7439-97-6 Textiles 
Leather 
Metal 
Plastics 
Rubber 

XXX XXX Oeko-Tex 

Nickel (Ni) 7440-02-0 Textiles 
Leather 
Metal 

 XXX REACH 

Selenium (Se) 7782-49-2 Textiles 
Plastics 
Metal 

 XX  

Alumium (Al) 7429-90-5 Leather  X  
Zirconium (Zr) 7440-47-3 Leather  X  
Titanium (Ti) 7440-32-6 Leather  X  
N-nitrosamines      
9 specific N-nitrosamines  Rubber  XXX  
Organotin compounds      
Dibutyltin (DBT) Various 

Textiles 
Leather 
Plastics 
Rubber  

X XXX 

REACH Dioctyltin (DOT) Various XXX XXX 
Tributyltin (TBT) Various  XXX 
Triphenyltin (TPhT) Various  XXX 
Monobutyltin (MBT) Various  XXX 

Oeko-Tex 
Tricyclohexyltin (TCyHT) Various  X 
Trioctyltin (TOT) Various  X 
Tripropyltin (TPT) Various  X 
Bis(tributyl)tin (TBTO) 56-35-9  X 
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Restricted chemicals  CAS no.  Relevant 
materials 

Identified 
in shoes 

Restricted 
in RSL 

Legal or 
Oeko-Tex® 
requirements 

All tri-substituted organotin 
compounds 

Various XXX XXX REACH 

Perfluorinated and 
polyfluorinated chemicals 
(PFCs) 

  
   

Perflurooctane sulfonate 
(PFOS) 

 All materials XXX XXX POP 

Perfluorooctanoic Acid (PFOA) 
and its salts and esters 

 All materials XXX XXX Oeko-Tex 

All other PFCs  All materials XXX XX (Oeko-Tex) 
Phthalates   XXX   
Di-Iso-nonylphthalate (DINP) 28553-12-0 

Plastics 
Textiles with 
plastic prints 

 XXX 

Oeko-Tex 

Di-n-octylphthalate (DNOP) 117-84-0  XXX 
Di(2-ethylhexyl)-phthalate 
(DEHP) 

117-81-7 XXX XXX 

Diisodecylphthalate (DIDP) 26761-40-0  XXX 
Butylbenzylphthalate (BBP) 85-68-7 X XXX 
Dibutylphthalate (DBP) 84-74-2 XXX XXX 
Diisobutylphthalate (DIBP) 84-69-5 XXX XXX 
Di(C7-C11 alkyl) phthalate 
(DHNUP), linear + branched 

68515-42-4  XXX 

Di(C6-C8 alkyl) phthalate 
(DIHP), branched, C7 rich 

71888-89-6  XXX 

Di(2-methoxyethyl) phthalate 
(DMEP) 

117-82-8  XXX 

Di-n-hexylphthalate (DnHP) 84-75-3  XXX 
Diethylphthalate (DEP) 84-66-2 X XXX  
Diisopentylphthalate (DIPP) 605-50-5  XXX  
n-Pentylisopentylphthalate 
(NPIPP) 

776297-69-
9 

Plastics 
Textiles with 
plastic prints 

 XXX  

Di-n-pentylphthalate (DPP) 131-18-0  XXX Oeko-Tex 
Dihexylphthalate, branched + 
linear 

68515-50-4  XX Oeko-Tex 

Dimethylphthalate (DMP) 131-11-3  XX  
1,2-Benzenedicarboxylic acid, 
dipentylester, branched + linear 

84777-06-0  XX  

Dinonyl phthalate (DNP) 84-76-4  XX  
Di-n-propylphthalate (DPRP) 131-16-8  XX  
Di-cyclohexylphthalate (DCHP) 84-61-7  XX Oeko-Tex 
Di-iso-octylphthalate (DIOP) 27554-26-3  XX  
Pesticides      
Agricultural pesticides Various Textiles 

Leather  XXX Oeko-Tex 

Polychlorinated Biphenyls 
(PCB) and triphenyls (PCT) 

     

Polychlorinated biphenyls 1336-36-3 Textiles 
Leather 
Plastics 
Rubber 

 XX POP 

Polychlorinated triphenyls 61788-33-8 Textiles 
Leather 
Plastics 
Rubber 

 XX  
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Restricted chemicals  CAS no.  Relevant 
materials 

Identified 
in shoes 

Restricted 
in RSL 

Legal or 
Oeko-Tex® 
requirements 

Polycyclic Aromatic 
Hydrocarbons (PAHs) 

     

Total for all 18 PAH Listed 
above 

Rubber  
Plastics 
Leather 
Textiles incl. 
pigment 
print 

XXX XXX 

REACH  
(8 PAHs) 

Oeko-Tex 
(24 PAHs) 

Volatile organic compounds 
(VOCs) 

     

Benzene 71-43-2 Textiles  XX  
Carbon tetrachloride 56-23-5 

Textiles 

 XX  
Chloroform 67-66-3  XX  
1,2-dichloroethane 107-06-2  XX  
1,1-dichloroethylene 75-35-4  XX  
Dimethylacetamide (DMAC) 127-19-5  XX Oeko-Tex 
Pentachloroethane 76-01-7  XX  
1,1,1,2-tetrachloroethane 630-20-6  XX  
1,1,2,2-tetrachloroethane 79-34-5  XX  
Tetrachloroethylene (PER) 127-18-4  XX  
Toluene 108-88-3 X XX  
1,1,1-trichloroethane 71-55-6  XX  
1,1,2-trichloroethane 79-00-5  XX  
Trichloroethylene 79-01-6  XX  
Xylenes  
(meta-, ortho-, para-) 

1130-20-7  XX  

Isocyanates      
Diphenylmethane diisocyanate 
(MDI) 

101-68-8 Plastics 
Rubber  X  

Hexamethylene diisocyanate 
(HMDI) 

822-06-0 Plastics  
Rubber  X  

Isophorone diisocyanate (IPDI) 4098-71-9 Plastics 
Rubber  X  

Tetramethylene diisocyanate 
(TMXDI) 

2778-42-9 Plastics  
Rubber  X  

2,4-toluene diisocyanate (2,4-
TDI) 

584-84-9 Plastics 
Rubber  X  

2,6-toluene diisocyanate (2,6-
TDI) 

91-08-7 Plastics  
Rubber  X  

Cyanoacrylate-based adhesives      
Cyanolacrylate-base adhesives, 
including, but not limited to: 
Ethyl cyanoacrylate 
Methyul cyanoacrylate 
Isopropyl cyanoacrylate 

Various All materials 

 X  

REACH SVHC      
REACH SVHCs as listed on the 
ECHA Candidate list 

Several All materials  X  

Fragrances – scented products      
Fragrances Various All materials  X  
Asbestos fibre      
Different asbestos compounds    X REACH 
Dixoins and Furans      
5 groups of dixons and furans 
are listed – 25 compounds in all 

Various   X  

Nanomaterials      
Nanomaterials (1 to 100 nm) - All materials  X  
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Restricted chemicals  CAS no.  Relevant 
materials 

Identified 
in shoes 

Restricted 
in RSL 

Legal or 
Oeko-Tex® 
requirements 

Fluorinated Greenhouse 
Gasses (Regulation No. 
842/2006) 

  
   

Fluorinated Greenhouse gasses Various   XX  
Ozone-depleting substances 
(Regulation No. 1005/2009) 

     

Ozone-depleting substances Various   XX  
Other substances      
Acetophenone 98-68-2 EVA foam XX XXX  
2-phenyl-2-propanol 617-94-7 EVA foam XX XXX  
Bisphenol-A (BPA) 80-05-7 Plastics  XXX  
Dimethylformamide (DMFa) 68-12-2 Plastics 

Rubber 
PU coating 

XX XXX  

Mineral oils - All materials  X  
Octamethylcyclotetra-siloxane 
(D4) 

556-67-2 Textiles  X  

1-methyl-2-pyrrolidone (NMP) 872-50-4 Leather 
Textiles 
Adhesives 

 X Oeko-Tex 

2-mercaptobenzohiazole (2-
MBT) 

149-30-4 Plastics 
Rubber  X  

Formamide 75-12-7 Plastics 
Rubber  XX Oeko-Tex 

Phenol 108-95-2 PU materials  X  
Hazardous substances      
Substances defined as hazardous 
due to intrinsic properties 

- All materials  X  

Existing legal requirements are marked with BPR (Biocidal Products Regulation), REACH (REACH annex 
XVII), POP (POP Convention). 

 
The overview presented in Table 7 above shows that the following chemicals have 
been identified in footwear during the past years (test reports from 2008 to present 
time have been presented): 

• Antibacterial chemicals like silver and DMFu (which is restricted (REACH 
Annex XVII)) 

• Preservatives like o-phenylphenol (OPP), 4-chloro-3-methylphenol 
(PCMC) and isothiazolinones 

• Chlorophenols like pentachlorophenol (PCP) and different trichlorophenols 
(TriCP). PCP is restricted in substances and mixtures, but not in articles.  

• Chlorinated paraffins (SCCP and MCCP). SCCPs are restricted (POP 
convention).  

• Formaldehyde 
• Nonylphenol (NP) and nonylphenolethoxylates (NPEOs) (upcoming 

REACH Annex XVII restriction) 
• The restricted azo amines (REACH Annex XVII) 
• Disperse dyes 
• Aniline (dye) 
• Elements (arsenic, cadmium, chromium III and VI, lead, mercury) 
• Organotin compounds like the restricted DBT and DOT (REACH Annex 

XVII) 
• PFOS, PFOA and other PFCs. PFOS is restricted (POP convention).  
• Phthalates, primarily DEHP, BBP, DBP, DIBP and DEP 
• PAHs 
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• Toluene 
• Acetophenone 
• 2-phenyl-2-propanol 
• Dimethylformamide (DMFa) 

 
The overview in Table 7 demonstrates that it is only a minor part of the identified 
chemicals in footwear that are actually restricted by legislation (REACH, POP 
convention and the BPR).  
 
The overview listed in Table 7 also shows that most of these chemicals are limited 
by most company RSLs except for aniline, the preservative group consisting of 
isothiazolinones and antibacterial treatment like silver or antibacterial treatment in 
general. These groups of chemicals are only limited in one company RSL or not at 
all (isothiazolinones).  
 
Compared to the CEN Technical Report (CEN ISO/TR 16178, 2012) on critical 
substances potentially present in footwear, the presented list in Table 7 illustrated 
that most of the critical substances mentioned by CEN are included in the company 
RSLs. Only a few substances from the CEN Technical Report are not mentioned in 
the company RSLs, but these substances have not been found in the literature as 
present in footwear. However, the reason for this may be that no tests have been 
carried out for these specific substances.  
 
From the literature review and the review of the substances restricted by company 
RSLs, it can therefore be concluded that the substances restricted by company 
RSLs seem to cover the dangerous substances that historically have been identified 
in shoes. Therefore, it seems realistic to prepare chemical requirements for 
footwear based on the company RSLs, as some of the more responsible 
manufactures seem to restrict these dangerous chemicals themselves anyway. This 
approach will ensure that the historically identified dangerous chemicals will be 
limited in footwear from all producers and not only the more responsible ones. It 
should, however, be kept in mind that such an approach will ensure the restriction 
of the problematic chemicals known today, but not necessarily problematic 
chemicals in the future. In addition to substance specific limits, it could therefore 
be more ‘future-proof’ (if new knowledge on chemicals should arrive) to set more 
broad chemical requirements based on e.g. classifications, which are also used in 
the EU ecolabel and in the former project concerning chemical requirements for 
toys and child care articles.  
 
The few chemicals, which are listed in the CEN Technical Report as critical 
substances potentially present in footwear, but which are not a part of the company 
RSLs, could be included in chemical requirements for footwear as well. Most of 
these substances have, however, carcinogenic or allergenic properties and would 
therefore be excluded by a general requirement for these types of substances.  
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5 Suggestions for chemical 
requirements for footwear 

This chapter on suggestions for chemical requirements for footwear is based on the 
review in chapter 4 “Review” and on the previous work carried out for the 
Consumer Council at the Austrian Standards Institute.  
 
Based on this review and the previous work carried out for the Consumer Council 
at the Austrian Standards Institute (especially the work on toys and child care 
articles), a suggestion has been made for chemical requirements for footwear for 
each chemical or group of chemicals, which have been identified as relevant in 
chapter 4. The definition of ‘relevant chemicals’ in this aspect is chemicals with 
problematic effects which are not regulated in footwear today, but which have been 
identified in footwear by different test reports or are restricted voluntarily by some 
companies within the industry (by their company RSL documents). As discussed 
previously in the report, it is only a fraction of the identified problematic chemicals 
in shoes that is actually restricted today by existing chemical regulation (REACH 
Annex XVII, POP Convention or BPR). 
 
One argument for setting requirements for non-regulated problematic chemicals in 
footwear is that the consumers can be highly exposed to these chemicals, as shoes 
are worn by all consumers almost all waking hours during the day. The exposure 
will be with direct skin contact if shoes (e.g. sandals) are worn without socks, 
otherwise sweat can aid skin contact through socks for chemicals migrating to 
sweat from the shoes. For very young children, especially below the age of 2, 
which have a tendency to put everything in their mouth, the exposure may also be 
high. For this reason it may be relevant to protect especially the very young 
children from problematic chemicals in shoes on the same level as the children are 
protected from chemicals in toys, meaning that it could be argued to use similar 
level of protection for chemicals in footwear as for toys (i.e. the same chemical 
requirements as for toys where relevant). Both footwear and toys are used by the 
same age group (i.e. children), and even though toys may be more subject to 
mouthing compared to shoes by very young children, footwear will have exposure 
by skin contact for a longer period of the day compared to toys.  
 
Another argument for setting requirements for non-regulated problematic 
chemicals in footwear is that the company RSL documents demonstrate that at least 
the more responsible companies already restrict certain problematic chemicals in 
the footwear products. This demonstrates that it is possible to produce footwear 
without these problematic chemicals, which have been proven to be present in 
footwear when spot tests have been made. It would therefore be relevant to 
establish a set of legal chemical requirements for footwear in order to ensure that 
all footwear are free from these problematic chemicals and not just footwear from 
the more responsible companies.  
 
When setting chemical requirements for footwear, it is suggested to use a similar 
approach as used by CEN on child use and care articles in their technical report on 
general safety guidelines for chemical hazard (CEN/TR 13387-2, 2015). Here it is 
more or less recommended to use the requirements for chemical substances in toys 
when establishing requirements for child use and care articles.  
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The chapter is divided into the following group of chemicals, which have been 
identified as relevant in chapter 4: 

1. CMRs, PBTs, vPvBs and other problematic chemicals such as e.g. EDCs 
a. REACH SVHCs 

2. Alkylphenols and alkylphenolethoxylates 
3. PAHs 
4. Phthalates 
5. Elements (heavy metals) 
6. Biocidal substances 
7. Colourants and primary aromatic amines 
8. Formaldehyde 
9. Sensitising substances 
10. Flame retardants 
11. N-nitrosamines and N-nitrosatable substances 
12. PFCs 
13. Substances classified as very toxic, toxic, etc. 

 
It should be noted that chemical requirements have not been suggested for 
substances which are already regulated, such as DMFu, organotin compounds, the 
regulated 22 azo amines, nickel release etc.  
 
The above mentioned groups of chemicals cover the most relevant chemicals 
identified in shoes, and which are not regulated through legislation today. Groups 
of chemicals such as preservatives and other specific chemicals will be covered by 
the more generic chemical requirements suggested.  
 
In general, it should be noted that very young children, i.e. babies and children 
below the age of 3, have a tendency to put products in their mouth, including their 
shoes. These very young children may therefore be exposed to a much higher 
extent to the chemicals in the footwear compared to other children, which primarily 
are exposed through skin contact. For this reason it may be necessary to set lower 
limit values for footwear for this target group or set different requirements in the 
form of migration limit values instead of limit values based on content. In the 
suggested requirements below only one limit value has been suggested for each 
group of chemicals. I.e. limit values to ensure the protection of the group of very 
young children have not been discussed explicitly. It needs to be investigated 
further, whether the suggested limit values will protect the group of very young 
children adequately in e.g. a mouthing situation.   
 
The suggestions contain the following aspects: 

• Substances that ought to be regulated 
• Limit values for specific substances 
• Whether the limit values should be migration and/or content-based so 

mouthing behaviour of very young children is taken into account. 
 
This study has not gone into details about the need for comitology procedures, 
requirements regarding market surveillance etc. 
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5.1 CMRs, PBTs, vPvBs and others (e.g. EDCs) 

This group of substances includes substances which are CMR (carcinogenic, 
mutagenic and/or toxic to reproduction), PBT (persistent, bioaccumulating and 
toxic substances), vPvB (substances that are very persistent and very 
bioaccumulative) and other e.g. EDC (endocrine disrupting chemicals). Such 
substances may be included on the Candidate list of REACH (and are then referred 
to as substances of very high concern (SVHC) and may later on be subject for the 
authorisation process of REACH. This subgroup of CMRs, PBTs, vPvBs and 
EDCs is dealt with separately in section 5.1.1 “REACH SVHCs”.  
 
It is suggested to use a general approach to CMRs, PBTs, vPvBs and others (e.g. 
EDCs) and limit the amount of these chemicals to e.g. 0.1% in line with the value 
triggering the information duty in the supply chain and perhaps notification as used 
for REACH SVHCs. Alternatively, the relevant thresholds for classification of 
mixtures could be used in line with the approach for CMR substances in the EU 
Toys directive.  
 
It is suggested that the requirements concerning CMRs, PBTs, vPvBs and others 
(e.g. EDCs) are applied to all footwear products for children. Another option could 
be to limit the requirement concerning these substances to parts accessible to 
children instead, i.e. the inner and outer part of the footwear, which will be in 
contact with skin or for very young children could be accessible to mouthing.  
 
It is suggested to set these chemical requirements regarding CMRs, PBTs, vPvBs 
and others (e.g. EDCs) for footwear for children (see Table 8) as these substances 
should not be present in products for children. As pointed out by CEN in the 
Technical Report on critical substances potentially present in footwear, several of 
the critical substances have CMR properties.  
 
It is suggested that the requirement covers CMRs of category 1A, 1B and 2. It 
should, however, be emphasised that CMR substances of category 1A and 1B in 
articles, which could be used by consumers, could be banned based on article 68(2) 
of REACH subject to consultation. Actually, there is an on-going consultation on 
CMR 1A and 1B substances in textile articles, i.e. textile parts of the shoes. If this 
restriction on several CMR 1A and 1B substances gets adopted, this suggested 
chemical requirement should therefore be adequately altered (e.g. by excluding 
textile articles).  
 
Using this general requirement for CMRs will also automatically restrict a number 
of chemicals that are restricted in the company RSL documents, like e.g.: 

• Toluene (Repr. 2) 
• Dimethylformamide (DMFa) (Repr. 1B) 
• Formamide (Repr. 2) 
• Phenol (Muta. 2) 
• 1-methyl-2-pyrrolidone (NMP) 
• 2,6-bis(1,1-dimethylethyl)-4-methyl-phenol (2,6-di-tert-butyl-p-cresol) 

(Repr. 2, Muta. 2) 
 
However, the generic CMR requirements will have to be complemented by 
requirements for specific CMRs where appropriate, e.g. when lower thresholds 
than the generic ones are required in order to protect the consumers – which will be 
the case for formaldehyde (Carc. 1B, Muta. 2), aniline (Carc. 2, Muta. 2) and 
several carcinogenic dyes.  
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Table 8: Suggested chemical requirements for CMRs, PBTs, vPvBs and others (e.g. EDCs) for children 
footwear  

Group of chemicals Relevant 
materials Suggested chemical requirements 

CMRs 
PBTs 
vPvBs 
and others (e.g. EDCs) 
 
 
 

All materials Type of limit value: Content based limit values depending on 
the material and the nature of the substances: 
 
Non-volatile substances: 

• Based on content  
Volatile substances: 

• Based on evaporation  
 
Limit value CMRs (category 1A, 1B and 2) and EDCs:  
Content based limit value: 0.1%, i.e. 1000 mg/kg in footwear for 
children (possibly limited to parts accessible to children, i.e. 
outer and inner parts of the shoes).  
 
Evaporation based limit value: Need to be discussed.  
 
Unless lower limits seem warranted (substance specific).  
 
Limit value PBTs and vPvBs: PBTs and vPvBs must not be 
present in footwear for children (possibly limited to parts 
accessible to children) with a content above 0.1 %.  
 
Test method:  
Content: 
None suggested. Dependant on the substance.  

 
 
5.1.1 REACH SVHCs 

This group of substances includes REACH SVHC substances, i.e. substances on 
the REACH Candidate list – and always on the latest updated version of the 
Candidate list on the ECHA website12. These substances are referred to as 
substances of very high concern (SVHC) and may later on be subject for the 
authorisation process of REACH and be included in Annex XIV of REACH.  
 
As it is expected that very few of the SVHCs will be granted authorisation to be 
used in the manufacturing of products with human exposure (potential skin 
contact) in Europe, it is proposed to set a requirement for SHVCs in general in 
footwear for children, that the substances which are included in Annex XIV (for 
authorisation) shall not be used after the sunset date unless an authorisation is 
granted for the specific use. The reason for this requirement is that import of 
articles with these Annex XIV substances is not automatically restricted even 
though the use of the substances within the EU is restricted. An example of this 
complex problem with imported articles which contain Annex XIV substances is 
the phthalates. A restriction of the first four phthalates entering Annex XIV has 
been discussed for years on EU level, but only recently a proposal for restriction in 
imported articles has been suggested and is to be discussed by ECHA13.  
 
It is suggested to use a limit value of 0.01% (or 100 ppm), as these substances have 
not been authorised to be used by the REACH system because no safe use has been 
proven. However, the generic SVHC requirements may have to be complemented 

                                                      
12 http://echa.europa.eu/candidate-list-table  
13 http://mst.dk/service/nyheder/nyhedsarkiv/2016/apr/eu-foreslaar-forbud-mod-produkter-
der-indeholder-fire-hormonforstyrrende-ftalater/ (in Danish) 

http://echa.europa.eu/candidate-list-table
http://mst.dk/service/nyheder/nyhedsarkiv/2016/apr/eu-foreslaar-forbud-mod-produkter-der-indeholder-fire-hormonforstyrrende-ftalater/
http://mst.dk/service/nyheder/nyhedsarkiv/2016/apr/eu-foreslaar-forbud-mod-produkter-der-indeholder-fire-hormonforstyrrende-ftalater/
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by requirements for specific SVHCs where appropriate, e.g. when lover thresholds 
than the generic ones are required in order to protect the consumers.  
 
As for the generic requirement on CMR substances etc., another option could be to 
limit the requirement concerning these substances to the parts accessible to 
children instead, i.e. the inner and outer part of the footwear, which will be in 
contact with skin or for very young children could be accessible to mouthing. 
 

Table 9: Suggested chemical requirements for REACH SVHCs for children footwear  

Group of chemicals Relevant 
materials Suggested chemical requirements 

REACH SVHCs 
 
 
 

All materials Type of limit value: Content based limit values depending on 
the material and the nature of the substances: 
 
Non-volatile substances: 

• Based on content  
Volatile substances: 

• Based on evaporation  
 
Limit value REACH SVHCs included in Annex XIV:  
Content based limit value: 0.01%, i.e. 100 mg/kg in footwear for 
children (possibly limited to parts accessible to children, i.e. 
outer and inner parts of the shoes).  
 
Evaporation based limit value: Need to be discussed.  
 
Unless lower limits seem warranted (substance specific).  
 
Test method:  
Content: 
None suggested. Dependant on the substance.  

 

5.2 Alkylphenols and alkylphenolethoxylates 

Alkylphenols and alkylphenolethoxylates are surface active ingredients that are 
toxic to the environment. Nonylphenol (NP) and nonylphenolethoxylates (NPEOs) 
are classified as being reprotoxic and are suspected endocrine disruptors. A 
restriction in Annex XVII of REACH (entry no. 46a), which will take effect from 
February 2021, restricts the content of NPEOs in textile articles (limit value of 100 
ppm), (EU Regulation No. 26, 2016).  
 
The review of the company RSLs, however, illustrates that all companies set 
requirements for NPEOs already and they even expand the requirement to cover 
NP, OP (octylphenol), NPEOs and OPEOs (octylphenolethoxylates). It is therefore 
suggested to set a chemical requirement for children footwear in line with the 
requirement set by company RSLs. The limit values set vary for the different 
company RSLs, but using a limit value of 100 ppm for the sum of NP, NPEO, OP 
and OPEO, in line with the upcoming legislation on NPEO, seems to be a limit 
value that meets most company requirements on alkylphenols and 
alkylphenolethoxylates. This requirement is similar to the Oeko-Tex®, which has a 
widespread use in Europe, which implies that it is possible to meet the 
requirements. Furthermore, NP and OP are suggested to be restricted with a limit 
value of 10 ppm each.  
 
In the company RSLs, the alkylphenols and alkylphenols are restricted not only in 
textiles, but also in leather materials. This is confirmed by the REACH Annex 
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XVII restriction of NPEOs in textile articles that also states that NPE is used for 
leather processing (EU Regulation no. 26, 2016). The REACH restriction on 
NPEOs is, however, made because of primarily environmental reasons, and 
therefore only covers textiles to be washed in water (and therefore not leather). It 
is, however, suggested that the chemical requirements are set for leather materials 
as well and not only textile products to be washed in water, as it is questionable 
whether footwear will be defined as washable in water.  
 
The requirement listed should, however, be in addition to the already existing 
REACH requirement for which reason NPEOs should not be included in the 
requirement – at least not for washable textiles, but for leather.  
 
The AFIRM Group has suggested suitable test methods which are listed below.  
 

Table 10: Suggested chemical requirements for alkylphenol and alkylphenolethoxylates for children 
footwear  

Group of chemicals Relevant 
materials Suggested chemical requirements 

Nonylphenol (NP) 
Octylphenol (OP) 
Nonylphenol-
ethoxylates (NPEOs) 
Octylphenol-
ethoxylates (OPEOs) 
 
 

Textiles 
Leather 

Type of limit value: Content based limit values 
 
Limit value:  

• 100 ppm as the sum of the listed type of alkylphenols 
or alkylphenolethoxylate in footwear for children.  

• 10 ppm each for NP and OP respectively in footwear 
for children. 

 
Test method:  
Leather: EN ISO 18218-1:2015 
Textiles: EN ISO 18254:2014 

 

5.3 PAHs 

PAHs are a group of organic substances of which most of them are CMR 
substances (carcinogenic). 8 specific PAHs have recently been restricted by EU 
Regulation No. 1272, 2013 and are included in REACH Annex XVII entry no. 50. 
The 8 PAHs are restricted in rubber and plastic components that are in direct as 
well as prolonged or short-term repetitive contact with the human skin or oral 
cavity under normal or reasonably foreseeable conditions of use. The limit value is 
1 ppm (0.0001%) by weight of the component of any of the listed PAHs.  
 
As can be seen from the review of the company RSLs, one company (ECCO) 
restricts PAHs at even lower levels 0.2 ppm, which is the detection limit, and all 
company RSLs restrict 18 different PAHs and set a total limit value of 10 ppm for 
the sum of all 18 PAHs.  
 
The German GS-mark also goes beyond the REACH legal requirements by 
restricting a total of 18 PAHs and setting limit values of 0.5 ppm for 10 selected 
PAH compounds and 10 ppm for the sum of all 18 PAHs for products falling under 
the General Product Safety Directive (SGS, 2014).  
 
Furthermore, the Oeko-Tex® Standard 100 sets requirements for a total of 24 
PAHs with a total limit value for the sum of all 24 PAHs of 10 ppm (5 ppm for 
baby products) and a limit value for the 8 REACH restricted PAHs of 1 ppm (0.5 
ppm for baby products) for each of the 8 PAHs.  
 



 

77 

Therefore, it should be investigated further if the requirement ought to cover more 
than the 8 PAHs and include a total restriction of all 18 PAHs in line with all the 
company RSLs included in this review. It should therefore also be discussed if the 
REACH Annex XVII restriction limit actually should be lower.  
 
PAHs are found in materials made of rubber or elastomers (BfR No. 51, 2009). For 
this reason, the specific requirement for PAHs will only be relevant for these types 
of materials.  
 
It is suggested to set a chemical requirement for PAHs in children footwear which 
is based on the existing REACH Annex XVII restriction, but expanded to more 
PAHs (18) as suggested by company RSLs, Oeko-Tex® and the German GS-mark, 
but adding the accessibility definition as used in the new PAH REACH regulation.  
 

Table 11: Suggested chemical requirements for PAHs for children footwear  

Group of chemicals Relevant 
materials Suggested chemical requirements 

PAHs 
 
 

Rubber  
Elastomer 
materials 

Type of limit value: Content based 
 
Limit value: 10 mg/kg (10 ppm) for the sum of the 18 PAHs in 
all parts of footwear for children which come into direct as well 
as prolonged or short-term repetitive contact with the human skin 
or the oral cavity, under normal and foreseeable conditions of 
use (including mouthing). 
 
However, a further lowering of the limit value should be possible 
when validated test methods with lower detection limit values 
are developed.  
 
The 18 PAHs are listed below: 

83-32-9  Acenaphtene  
208-96-8  Acenaphthylene  
120-12-7  Anthracene  
191-24-2  Benzo(g,h,i)perylene  
86-73-7  Fluorene  
206-44-0  Fluoranthene  
193-39-5  Indeno(1,2,3-cd)pyrene  
91-20-3  Naphthalene 
85-01-8  Phenanthrene  
129-00-0  Pyrene  
56-55-3  Benzo(a)anthracene 
50-32-8  Benzo(a)pyrene  
205-99-2  Benzo(b)fluoranthene  
192-97-2  Benzo[e]pyrene  
205-82-3  Benzo[j]fluoranthene  
207-08-9  Benzo(k)fluoranthene  
218-01-9  Chrysene  
53-70-3  Dibenzo(a,h)anthracene  

 
Test method: Test method used for the German GS (certified 
safety) mark.  

 

5.4  Phthalates  

Phthalates are mostly found in soft plastic materials (mostly PVC, but also other 
plastics like polyvinyl acetate and polyurethane (PU)). Some phthalates are 
classified as reprotoxic (CMR substances) and for this reason 14 phthalates are (as 
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of December 2015) on the Candidate list of REACH and some of the phthalates are 
already subject for the authorisation process of REACH.  
 
Phthalates will therefore be covered by the generic CMR requirement and the 
generic SVHC requirement and will not be discussed further.  
 

5.5 Elements 

Elements may be present in all materials as elements may be used in metals, 
leather, plastics, and in colours and dyes used on any material. The suggested limit 
values are therefore relevant for all materials.  
 
The elements are usually bound in the materials in which they are used but may 
migrate from the products. For this reason, the exposure to elements will mainly be 
relevant for the parts of the articles that are accessible to the child. It is proposed 
that the existing legal requirement for elements in toys is used for the accessible 
parts of the footwear for children, as also defined in the Toy Safety Directive: 
“These limit values shall not apply to toys or components of toys, which due to 
their accessibility, function, volume or mass, clearly exclude any hazard due to 
sucking, licking, swallowing or prolonged contact with skin”. It is suggested to use 
the limit values for ‘scraped off materials’, as these seem only to be relevant for 
footwear.  
 
An alternative could be to use the Oeko-Tex® requirements on elements, which 
seem to be stricter, compared to the limit values set for toys, but cover fewer 
elements.  
 
It should be noted that all of the identified company RSLs restrict many of the 
elements either at similar or lower levels as indicated below. It should therefore be 
possible to meet the requirements as the companies in most cases use similar 
requirements.  
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Table 12: Suggested chemical requirements for elements for children footwear  

Group of chemicals Relevant 
materials Suggested chemical requirements 

Elements 
 
 

All materials Type of limit value: Migration limit values (scraped-off 
material).  
 
Limit value: Migration limit values (in mg/kg (ppm)) for 
accessible parts of children footwear as listed in the table below.  
 

Element Scraped-off 
material 

Aluminium 70,000 
Antimony 560 
Arsenic 47 
Barium 18,750 
Boron 15,000 
Cadmium 17 
Chromium (III) 460 
Chromium (VI) 0.2 
Cobalt 130 
Copper 7,700 
Lead 160 
Manganese 15,000 
Mercury 94 
Nickel 930 
Selenium 460 
Strontium 56,000 
Tin 180,000 
Organic tin 12 
Zinc 46,000 

 
 
Test method: As described in EN 71-3:2013+A1:2014, but 
improvements need to be made in order to ensure better 
reproducibility (as described in CEN/TC 52/WG5, 2013).  

 

5.6 Biocidal substances 

Biocidal substances are used to disinfect products, e.g. by giving products 
antibacterial or odourless properties, or to preserve the materials from bacterial 
growth by use of preservatives. Biocidal active substances are regulated by the 
Biocidal Products Regulation (BPR) (EU Regulation no. 528/2012). The BPR 
applies not only to the use of biocides, but also to treated articles. Articles may 
only be treated with biocidal active substances (including preservatives), if the 
active substance has been approved for the specific product types (uses). At the 
moment the active substances are in process of being approved, i.e. a transitional 
period exists. The product types relevant for footwear are PT9 “Fibre, leather, 
rubber and polymerised materials preservatives” and could be PT2 “Disinfectants 
and algaecides not intended for direct application to humans or animals”. This 
means that in the future some biocidal active substances may not be approved to be 
used in footwear, e.g. recently triclosan was not approved as use as a biocidal 
active substance and is therefore in the future restricted in different articles 
including footwear.  
 
In the review of the literature, biocidal active substances such as silver, organic tin 
compounds and the preservatives belonging to the group of isothiazolinones have 
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been identified as being used in footwear. Furthermore, the following preservatives 
are restricted in some of the company RSLs and/or are mentioned by the CEN 
Technical Report as critical substances potentially present in footwear: 

• o-phenylphenol (OPP) 
• 4-chloro-3-methylphenol (PCMC) 
• 2-(thiocyanomethylthio)-1,3-benzothiazole (TCMTB) 
• 2-octylisothiazol-3(2H)-one (OIT) 

 
However, all biocidal substances (and preservatives) in footwear are covered by the 
biocidal product regulation. For this reason, no requirement is proposed regarding 
biocidal substances and preservatives for children footwear.   
 

5.7 Colourants and primary aromatic amines 

Some colourants have CMR properties and other colourants can break down to 
certain carcinogenic primary aromatic amines and therefore they are not wanted in 
products for children. Furthermore, some colourants are considered to cause 
allergic reactions. Colourants and primary aromatic amines are primarily used in 
textile and leather and may migrate from these materials. Colourants and primary 
aromatic amines are therefore suggested to be restricted in these materials only.  
 
Exposure to colourants and primary aromatic amines takes place by skin contact or 
mouthing of products containing these substances. It is proposed to use the 
formerly suggested chemical requirement for toys and child use articles on 
colourants and primary aromatic amines as a starting point. However, as most of 
the company RSL documents restrict the same colourants – and more colourants 
than listed in the former projects on toys and child care articles – the list of 
colourants in Table 13 below has been expanded with the colourants that are 
included in the company RSLs. It should be noted that this is a huge area, as also 
illustrated in the former report carried out for the Consumer Council at the Austrian 
Standards Institute “Colourants in consumer products – a screening” (Poulsen & 
Hundebøll, 2016). It may therefore be necessary in the future to extend the list of 
colourants and aromatic amines that should be limited in footwear compared to the 
colourants and aromatic amines listed in the table below. For example, Oeko-Tex® 
restricts two more carcinogenic dyes compared to the dyes listed in the company 
RSL documents.  
 
The limit value set in the former projects on toys and child care articles was set at 
10 ppm. It should, however, be noted that in the company RSLs a higher limit 
value between 15 and 75 ppm is usually used for the individual colourants and that 
Oeko-Tex® uses a limit value of 20 ppm for aromatic amines and 50 ppm for other 
colourants. It is therefore suggested that the limit value should be in the range of 
10-50 ppm. A limit value of 50 ppm is written below in Table 13, but the exact 
limit needs to be discussed further.  
 
22 azo amines, which may be cleaved from azo dyes, are restricted by REACH 
Annex XVII. These are not included in the list below. However, in the company 
RSLs and in the Oeko-Tex® requirements, all companies set requirements for two 
additional aromatic amines (2,4-xylidene and 2,6-xylidene), as well as aniline, 
which are included in the list below of aromatic amines. The limit value is here 
suggested to be 30 ppm as for the 22 azo amines restricted by REACH.  
 
The suggested chemical requirement below is divided into  

1. A requirement concerning carcinogenic colourants 
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2. A requirement concerning sensitising colourants 
3. A requirement concerning colourants that by reductive cleavage break 

down to carcinogenic primary aromatic amines 
 

Table 13: Suggested chemical requirements for colourants and primary aromatic amines for children 
footwear 

Group of chemicals Relevant 
materials Suggested chemical requirements 

Colourants and 
primary aromatic 
amines 
 
 

Textiles 
Leather 

Type of limit value: Content based  
 
Limit value:  

• The use of the following colorants shall not be present 
in accessible parts of footwear for children –limit 
value of 50 mg/kg for all colourants listed below: 

 
Carcinogenic colourants: 

o Acid Red 26  
o Basic Blue 26 
o Basic Green 4 
o Basic Red 9  
o Basic Violet 3 and 14 
o Direct Black 38 
o Direct Blue 6 
o Direct Red 28 
o Disperse Blue 1 
o Disperse Orange 11 
o Disperse Yellow 3 

 
Sensitising colourants: 

o Disperse Blue 1, 3, 7, 26, 35, 102, 106 and 124 
o Disperse Brown 1 
o Disperse Yellow 1, 3, 7, 9, 23, 39, 49 and 56 
o Disperse Orange 1, 3, 37/76 and 149 
o Disperse Red 1, 11, 17 and 151 
o Direct Brown 95 
o Solvent Blue 4  
o Solvent Yellow 1, 2 and 3  
o Solvent Red 23 
o p-phenylenediamine (PPD) 

 
• The use of colourants that by reductive cleavage may 

break down to the following primary aromatic amines 
shall not be present in accessible parts of footwear for 
children – action limit 30 mg/kg for all primary 
aromatic amines below: 
o 2,4-xylidene 
o 2,6-xylidene 
o aniline 

 
Test method: As described in EN 71-11 and in REACH 
Appendix 10 for azo colourants.  

 
 
The carcinogenic dyes would in theory automatically be covered by the generic 
requirement on CMR substances, but with a much higher limit value of 0.1% (1000 
ppm). For this reason, it seems necessary to include such a specific requirement for 
carcinogenic dyes as listed above.  
 
It should be noted that the presence of colourants with a classification of Carc. 1A 
and 1B in footwear could be banned based on article 68(2) of REACH subject to 
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consultation. Actually, the on-going consultation (EC, 2015) lists several specific 
colourants and aromatic amines. If these are banned, the chemical requirement 
above would be redundant at least for the colourants where the suggested 
requirement and the adopted REACH requirement overlap.  
 
It is suggested that the chemical requirement is set for the accessible parts of the 
footwear for children, i.e. primarily for inner and outer materials. The requirement 
should only apply to products made of textiles and leather. 
 

5.8 Formaldehyde 

Formaldehyde is used in textiles as a finishing agent, e.g. to ensure anti-wrinkle 
properties. Formaldehyde is also found in leather where it can come from several 
sources, e.g. as a tanning agent in leather. Formaldehyde is carcinogenic and 
sensitising, and the main reason to restrict formaldehyde in finished products is 
because of its sensitising properties.  
 
It is proposed that the suggested chemical requirement on formaldehyde in the 
former projects for toys and child care articles is used directly for the accessible 
parts of the footwear for children as well.  
 
All of the company RSLs restrict the use of formaldehyde in different materials. In 
general the limit value is 75 ppm, but a lower limit value for very young children 
of 16 ppm is also used. In Oeko-Tex® a limit value of 16 ppm is used for baby 
products and 75 ppm for products with skin contact. The limit value of 16 ppm is 
used for both textiles and leather – though some companies use a 20 ppm limit 
value for leather. This could suggest that it is possible to lower the limit value even 
further, compared to the suggested general limit value of 30 ppm below for textiles 
and all footwear for children. The limit value of 30 ppm is suggested as this level 
has been suggested for threshold value for the elicitation of sensitised individuals 
(SCCS no. 1538, 2014).  
 
It is suggested to use the same limit value for textiles and leather. It should, 
however, be noted that in EU ecolabel a much higher limit value is used for leather 
compared to textiles, but this may be due to different test methods. This difference 
in limit values for the materials cannot be found in the company RSL documents.  
 

Table 14: Suggested chemical requirements for formaldehyde for children footwear 

Group of chemicals Relevant 
materials Suggested chemical requirements 

Formaldehyde 
 
 

Textiles  
Leather 
 

Type of limit value: Dependant on the material 
 
Limit value:  

• Textiles and leather: Accessible components of 
footwear for children shall not contain free and 
hydrolyzed formaldehyde in excess of 30 mg/kg. 

 
Test method: Use of existing test methods, but to be discussed 
further.  
Textiles: EN ISO 14184-1 
Leather: ISO 17226-1 

 
 
It should be noted that the presence of formaldehyde in footwear could be banned 
based on article 68(2) of REACH subject to consultation. Actually, the on-going 
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consultation (EC, 2015) lists formaldehyde. If this is banned, the chemical 
requirement above would be redundant.  
 

5.9 Sensitising substances 

Substances that are sensitising can be present in all types of materials and are 
therefore suggested to be restricted in all types of materials. Sensitising substances 
can be sensitising by skin contact and/or by inhalation. It is, however, unlikely that 
footwear will result in so large emissions of sensitising substances that a 
sensitisation reaction by inhalation will be provoked. Skin sensitisation will 
therefore only be addressed.  
 
In the review of the company RSL documents, the companies restrict specific 
sensitising substances like e.g. preservatives and colourants, but not sensitising 
substances in general. One company restrict fragrances in apparel and footwear, 
but this requirement may be more directed towards apparel products than footwear. 
Therefore, it is not suggested to make a requirement concerning fragrances, but a 
general requirement for sensitising substances instead.  
  
It is proposed to use the former suggested chemical requirement for toys and child 
care articles on sensitising substances for accessible parts of children footwear. 
 

Table 15: Suggested chemical requirements for sensitising substances for children footwear 

Group of chemicals Relevant 
materials Suggested chemical requirements 

Sensitising substances 
 
 

All materials Type of limit value: Content based 
 
Limit value: All sensitising substances, i.e. substances classified 
as sensitising with H317 “May cause an allergic skin reaction” 
according to REACH C&L Inventory Database (harmonised or 
non-harmonised classification) should not be present in 
accessible parts of children footwear in a concentration higher 
than 100 ppm.  
 
If substances are sensitising in lower concentrations than 100 
ppm, the sensitisation level of the specific substances must not 
be exceeded.  
 
Test method: Dependant on the substance 

 
 
This requirement would also restrict some of the other substances listed by some 
companies in their RSL document, such as: 

• 2-MBT (Skin Sens. 1) 
 

5.10 Flame retardants 

Some flame retardants are restricted by the company RSLs. It should, however, be 
kept in mind that most of the company RSL documents cover clothing, footwear 
and apparel. According to the RSL document from the AFIRM Group (2015), 
flame retardants can be used to meet flammability requirements in children’s 
clothing. It is, however, questionable whether flame retardants will be used for 
footwear. No chemical requirements are therefore set for flame retardants.    
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5.11 N-nitrosamines and N-nitrosatable substances 

Nitrosamines are chemical compounds that may be present as contaminants in a 
number of product including rubber products. Some nitrosamines are classified as 
carcinogenic and therefore N-nitrosamines and N-nitrosatable substances are today 
already restricted in elastomer or rubber teats and soothers (Directive 93/11/EEC).  
 
As can be seen from the review of the company RSLs, all the identified RSL 
documents restrict N-nitrosamines (but not N-nitrosatable substances). All 
companies restrict the N-nitrosamines by a use of a total concentration in the 
rubber parts of the products.  
 
It is suggested to use the same limit values from the EU Toys safety directive 
(TSD) (EU Directive No. 48, 2009). According to the TSD, nitrosamines and 
nitrosatable substances are prohibited in toys intended for children under the age of 
3. The limit values are 0.05 ppm for nitrosamines and 1 ppm for nitrosatable 
substances.  
 
It is suggested that the chemical requirement for N-nitrosamines and N-nitrosatable 
substances should be set for the accessible parts of footwear for children. The 
requirement should only apply to products made of rubber or elastomer materials. 
 

Table 16: Suggested chemical requirements for N-nitrosamines and N-nitrosatable substances for 
children footwear 

Group of chemicals Relevant 
materials Suggested chemical requirements 

N-nitrosamines and 
N-nitrosatable 
substances 
 
 

Rubber 
materials 
Elastomer 
materials 

Type of limit value: Based on migration 
 
Limit value: For accessible parts of footwear for children: 

• 0.05 ppm in total of N-nitrosamines released. 
• 1 ppm in total of N-nitrosatable substances. 

 
Test method: As described in EN 71-12 (2013) 

 

5.12 PFCs 

Perfluorinated and polyfluorinated chemicals (PFCs) are a large group of 
substances used as impregnating agents of materials such as textiles and leather. 
The literature review shows that they are used and identified in footwear, 
especially footwear such as hiking boots (Greenpeace, 2016). PFOA and other 
perfluorinated compounds are on the REACH Candidate list because of their 
environmental toxicity as well as reproductive toxicity. PFOS and its derivatives 
are restricted in articles with a limit value of 1000 ppm or 1 µg/m2 for coated 
materials according to the POP convention (EU Regulation No. 850, 2004).   
 
The review of the company RSL documents illustrates that the companies in 
general restrict PFOS and PFOA. However, some of the companies also restrict the 
use of PFCs more generally – either by restricting C8-based perfluorinated 
chemicals in general (NIKE) or by restricting all PFCs including 
flourotelomeralcohols (FTOHs) (H&M). ECCO restricts a specific list of 24 PFC’s 
and in Oeko-Tex® a list of 7 specific PFCs are restricted (however, some of them 
with various CAS numbers).  
 
Several perfluorinated chemicals have been included in the REACH Candidate list: 

• Perfluorononan-1-oic-acid (PFNA) 
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• Ammonium pentadecafluorooctanoate (APFO) 
• Pentadecafluorooctanoic acid (PFOA) 
• Henicosafluoroundecanoic acid (PFUdA) 
• Heptacosafluorotetradecanoic acid (PFTeDA) 
• Pentacosaflourotridecanoic acid (PFTrDA) 
• Tricosafluorododecanoic acid (PFDoA) 

 
This means that these substances are already restricted by the general CMR/vPvB 
requirement as they are toxic to reproduction and/or vPvB. Furthermore, these 
substances would be covered by the generic SVHC requirement, if they should be 
included in Annex XIV of REACH.   
 
No restriction on PFCs in general was made in the former projects on toys and 
child care articles, but as some of the companies restrict specific PFC compounds, 
a suggestion could be to do the same for footwear for children by e.g. following the 
Oeko-Tex® requirement where most of the above PFCs are restricted. Compared 
to the REACH Candidate list, Oeko-Tex® does, however, restrict various CAS 
numbers for some of the listed PFCs. Alternatively, no requirement should be set 
for PFC’s in footwear as this would be covered by the general suggested 
requirements on CMRs etc. and SVHCs.  
 

5.13 Substances classified as very toxic, toxic etc. 

This group covers substances with hazardous properties not dealt with in the 
previous sections.  
 
In the former projects on toys and child care articles, this group of chemicals was 
not discussed much in details. In the project on toys, it was emphasised that 
perhaps only very toxic and toxic substances should be restricted. In the project for 
child care articles, substances with harmful, corrosive, irritating, sensitising and 
target organ toxicity were included as well.  
 
For footwear for children, it is suggested to limit the requirement to chemicals such 
as very toxic (Acute Tox. 1 and 2), toxic (Acute Tox. 2 and 3) and organ toxicity 
(STOT SE/RE 1 and 2), as the primary exposure to the chemicals in shoes will be 
through skin contact. Mouthing could, however, still be a possible exposure for 
very young children. Perhaps a more stringent requirement should be set for very 
young children, where other substances belonging to other hazard classes such as 
corrosion/irritation and aspiration could be included as well. At least this aspect 
should be discussed in further details.  
 
For children footwear, it is proposed to use the suggested chemical requirement for 
toys, but only on substances classified as very toxic, toxic or with organ toxicity, 
etc. for the accessible parts of the children footwear. The requirement should apply 
to all materials as these substances may be present in all materials. The limit value 
should be discussed, but could e.g. be set at 0.1% (1000 ppm) or 0.05% (500 ppm). 
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Table 17: Suggested chemical requirements for substances classified as very toxic, toxic or organ toxicity 
for children footwear 

Group of chemicals Relevant 
materials Suggested chemical requirements 

Substances classified 
as very toxic, toxic and 
organ toxicity 
 
  

All materials Type of limit value: Based on content 
 
Limit value: For accessible parts of children footwear: Only 
chemicals not fulfilling the following hazard criteria shall be 
used in materials for accessible parts of children footwear: 

• “Acute toxicity” Acute Tox. 1, 2 and 3 
• “Specific target organ toxicity – single exposure” 

STOT SE 1 and 2 
• “Specific target organ toxicity – repeated exposure” 

STOT RE 1 and 2  
 
Test method: None suggested. Perhaps based on SDS on used 
chemicals.  

 
 
Such a general requirement will automatically restrict some of the chemical 
substances that are restricted in the company RSL documents or identified in shoes 
by test reports, such as: 

• Phenol (Acute Tox. 3, STOT RE 2) 
• 2,6-bis(1,1-dimethylethyl)-4-methyl-phenol (2,6-di-tert-butyl-p-cresol) 

(STOT RE 2) 
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6 Discussion and recommendations 

In the previous chapter, suggestions for several chemical requirements for 
children’s footwear have been made. These chemical requirements are mainly 
based on the chemical requirements, which have been suggested in former projects 
for the Consumer Council at the Austrian Standards Institute for toys and child care 
articles.  
 
However, as it was discussed in the previous chapter, many of the chemical 
substances which are suggested to be restricted in this report have also been 
restricted by companies themselves within the sector of producing footwear 
(through their company RSLs) or are restricted by the ecolabel Oeko-Tex® 100 
standard, which has a widespread use in the EU.  
 
Many of the suggested requirements have therefore already been introduced by 
some of the more responsible companies in the footwear industry. Some of their 
limit values have therefore been introduced as general requirements for chemicals 
in footwear.  
 
It should be noted that not all the specific chemical substances that are restricted by 
the companies themselves in the RSL documents are introduced as specific 
chemicals requirements in this project. Instead, some more general requirements 
have been made (in line with the approach in the EU ecolabel) concerning 
substances with CMR properties, PBT/vPvB properties, sensitising properties and 
acutely toxic substances in general. Many of the chemical substances restricted by 
companies through their RSL documents are therefore automatically restricted by 
these more general requirements. However, the requirements included in this report 
cover the critical chemical substances that according to the CEN Technical Report 
potentially are present in footwear, cover the chemical substances that are listed as 
‘historically widely used (high occurrence level)’ and with ‘mild occurrence level’ 
by the AFIRM Group (2015), and cover the most problematic substances that 
according to the literature review performed have been identified in footwear.  
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