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Restricted substances are chemicals or compounds
whose presence has been banned or otherwise
restricted either by legislation or by good

manufacturing practices. Typically a restricted substance
must be absent from a finished product, or present only in
limited concentrations thought to be acceptable to human
health and the environment.

Often the classification of a chemical or compound as a
restricted substance is based on irrefutable scientific evidence
based on years of testing and analysis. However it is also the
case that chemicals or compounds can be subject to restriction
based on subjective evidence or incomplete testing and
analysis. In such cases a ‘safety first’ approach is taken i.e. a
potential restricted substance is guilty until proven innocent.

Legislation
Many substances are restricted by EC Directive and

Member State Legislation because it is believed that the
chemical or compound presents a material risk to human
health and safety and/or the environment. In 2005 there were
37 separate EC Directives applicable to restricted substances
and this number has only increased since. In addition it is
incumbent on Member States to apply their own Regulations
stemming from the EC Directives.

The problem with the legislation on restricted substances
is that the information is not correlated into a single area
(other than certain complex websites) so the information is
often not immediately obvious to anyone researching their
products test requirements.

Brand Protection
In today’s market it is critical that retailers and suppliers

protect their customers from possibly harmful substances.
However equally important is the protection of own brand
identity and hence market share. 

To effect this most, if not all, major retailers and suppliers
have departments dealing with this issue. In most cases they
issue Restricted Substance Lists (RSL), commonly based on
the legislative requirements but often adding chemicals and
compounds where the company has perceived a risk. The
purpose of the RSL is to set out clearly to their suppliers, those
chemicals that are restricted or banned from that company’s
finished products. Companies publish RSLs to ensure that
suppliers and vendors – as well as their own people –
understand corporate restricted substance requirements. 

It is important to note that the particular RSL of any
organisation may be different to other organisations in the
same industry sector, though trade associations often publish
RSLs specific to industry sectors. Similarly testing laboratories
often publish RSLs to provide guidance for their clients –
particularly those not supplying the major retailers.

Restricted substances applicable to the
textile industry

The most common classes of restricted substances related
to textile production are as follows:

Alkylphenolethoxylates (APEO)
APEO’s are a group of non-ionic surfactants used in

leather tanning, silk production, some dyes and in some
polyester waddings and down fillings. The anaerobic
degradation of these products to nonylphenols are thought to
have effects on the human hormonal system and fertility, as
well as possibly being carcinogenic and mutagenic.

Allergenic Disperse dyes
Disperse dyes are generally water-insoluble colourants

that are mainly used for colouring polyester, nylon and

cellulose acetate textile fibres. Some examples have a
sensitising potential to human skin and can be considered as
a possible threat to health particularly if poorly affixed – this
property is assessed by means of perspiration fastness testing.

Azo dyes
Azo dyes are dyes which contain at least one azo bond 

(-N=N-) within the molecule. Certain azo dyes can cleave to
release harmful aromatic (MAK) amines, some of which are
classified as carcinogens.

Cadmium compounds
Cadmium is a naturally occurring metal, for textiles it is

often used in dyes, coating agents and metal accessories and
as a stabiliser in PVC. Cadmium and its derivatives are
suspected as carcinogens.

Hexavalent chromium
Chromium VI is an oxidising agent used in plastics, dyes

and leather tanning. Chromium VI is a known carcinogen and
is corrosive to skin – contact with certain compounds can
cause skin ulcers.

Flame retardants
Brominated flame retardants (e.g. PBBs, PBBEs, TRIS and

TEPA) are used in textiles due to their stability and heat
resistance. These compounds are widely suspected as
carcinogenic and their stable property also makes them
hazardous to the environment as they persist and both enter
and pass up the food chain.

Formaldehyde
Formaldehyde is a volatile organic compound which is

used in anti-crease and anti-wrinkle treatments for fabrics
otherwise susceptible to creasing such as cotton and wool. It
is also used in combination with phenol and urea to form
polymeric resins. Formaldehyde is a highly toxic irritant
chemical which can induce irritation to mucous membranes,
trigger allergic reactions and is also a suspected carcinogen.

Lead
Lead is a naturally occurring metal used in plastics, paints,

dyes and metal accessories. Lead and its derivatives are
suspected carcinogens and can affect the human central
nervous system, damaging the kidneys and the immune system.

Nickel
Nickel is a naturally occurring metal used in paints, inks and

corrosion resistant metal accessories. Nickel and its derivatives
are suspected carcinogens and can cause allergic reactions by
skin contact, exacerbated by perspiration on the skin.

Organotin compounds
Organotins are compounds containing at least one tin-

carbon bond, used as plastic stabilisers, catalytic agents,
biocides and pesticides. They are environmental pollutants
and are particularly harmful to the aquatic environment, and
are toxic even at low concentrations. Consumption of seafood
is the primary source of human exposure to organotin
compounds, which can affect the immune system.

Organic solvents
Organic solvents are widely used in products such as

adhesives and paints, but particularly in the dry-cleaning
industry. Most organic solvents evaporate easily at room
temperature causing air pollution, but also respiratory
diseases and irritation. They also act as degreasing agents so
contact with the skin can remove essential oils causing
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dermatitis reactions. Some are harmful to the central nervous
system and suspected as carcinogens.

Pentachlorophenol
Pentachlorophenol is used as a preservative and anti fungal

agent in textiles and leather. PCP is thought to be a carcinogen,
and it is known that its combustion releases dioxins.

Phthalates
Phthalate compounds are commonly used as a softener for

PVC, but also in fixatives, detergents and oils. It has been
shown that some phthalate compounds can affect the central
nervous system, induce cancers and impair reproduction and
development faculties.

Polyvinyl chloride
PVC is a synthetic polymer built up from the repetitive

addition of the vinyl chloride monomer. It is used in a wide
variety of textile applications, mixed with a range of fillers,
stabilisers, lubricants, plasticisers, pigments and flame
retardants. PVC is hard to degrade when released to the
environment, and emits toxic wastes such as dioxins and
highly toxic hydrogen chloride.

Restricted substances less applicable to the
textile industry

Other potential substances of concern, though possibly less
relevant to the textile industry include:

Arsenic compounds
Asbestos
Chlorinated and other phenols
Chlorinated organic carriers
Dioxins and furans
Lead compounds
Mercury compounds
N-Nitrosamines
Ozone depleting substances
Pesticides
Polychlorinated biphenyls and terphenyls
Short chain chlorinated paraffins
Volatile organic compounds

Practical Considerations
Testing for possibly harmful substances and certifications

of safe manufacturing practices can certainly help protect
consumers, and brand reputations, but there are some
practical considerations. Someone has to pay for the testing –
and it is often not cost-effective to test the fabric for the
complete safety requirements of an RSL.

Therefore intelligent consideration of testing requirements
is required. This often takes the form of production of a testing
matrix for different products against the RSL – which in turn
is dependant on the manufacturing processes used. For
example lead and nickel are not often found in textiles but are
more common in metal attachments, disperse dyes are not
used to dye natural fibres, pesticides would not be used on
synthetic materials, etc. A testing matrix would provide the
conditions under which the presence of a restricted substance
might be expected, and therefore whether to test for it.

Conclusion
Testing and certification may add to the costs of producing

and selling textile products, but these costs are small
compared to the cost of protecting human health and the
environment. 

Other considerations
Alongside the restricted substance information for textile

products and products relating directly to the textile industry,
the following current legislation should be borne in mind. 

REACh
This Directive is applicable to textiles as, even though its

primary purpose is to regulate movement of chemical
products, it also applies to chemicals and compounds present
in manufactured articles such as textile products. As these
chemicals and compounds can be restricted substances, if the
amount thereof is in excess of the REACh requirements then
a potential health factor exists. 

The former EU legislative framework for chemical
substances was a patchwork of up to 40 different Directives
and Regulations which developed historically. However this
system did not produce sufficient information about the
effects of the majority of existing chemicals on human health
and the environment. Also the identification and assessment
of risks of the human and environmental hazards of chemicals
proved to be slow.

REACh is a relatively new European Community
Regulation on chemicals and their safe use (EC 1907/2006)
which came into force on 1 June 2007. It deals with the
Registration, Evaluation, Authorisation and Restriction of
Chemical Substances.

REACh is based on the idea that the industry itself is best
placed to ensure that the chemicals it places on the market do not
adversely affect human health or the environment. The REACh
Regulation gives greater responsibility to industry to manage
the risks from chemicals and to provide safety information.

Registration
In essence, suppliers of chemicals onto the EU market,

whether they be manufacturers, importers or distributors,
and whether or not the chemical is supplied ‘singly’ or as a
substance within an article, are required to register the
chemical with the central database run by the European
Chemicals Agency (ECHA) in Helsinki, Finland. The Agency
acts as the central point in the REACh system; it manages the
databases, co-ordinates the evaluation of suspicious
chemicals and operates a public database in which consumers
and professionals can find hazard information.
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