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Annex A: Manufacture and uses

A.1l. Manufacture, import and export

A.1.1. Manufacture, import and export of textiles and
leather
In the report fARisk to human health for chemicals in textiles 0 (Keml , 2014), the Swedish

Chemicals Agency focus ed on textiles consumption in the EU. Even though this study is four
years old, it allows the Dos  sier Submitter to  quantify roughly  the problem.

Textiles are produced in large quantities . They are either the main component of or included

in a wide variety of consumer articles that are widely used in the society. Textiles constitute
the largest surface area of the total surface area in the indoor environment, about twice as

large as the combined  area of flooring, ceilings and walls. A s a resultof this high -volume use
of textile articles , a significant amount of chemical substances have the potential to be
released and subsequently expose both consumers and the environment. The type of fibre is

one factor influencing the release of s ubstances from textile material . Textiles such as tops,
underwear and bottoms come in close contact with the skin and these product groups are

important when it comes to dermal exposure. The volumes presented in this s ection are
therefore separated by textile article types  and by fibre type.

The textiles and clothing consumption in the EU has increased rapidly during the last decade ,

a majority of the articles  (about 80%) is imported from outside the EU. Statistics from the

European Commission (2014) show that the main suppliers in 2012 were China, which stood

for 33% of the imports in terms of value, followed by Turkey (14%), Bangladesh (10%) and

India (7%) (EC,2014) . According to Textile & Cliont(TEKO)gitisndustr
common that semi -finished textiles are imported from outside the EU and then finally

manufactured and | abell ed in the Union. Even though these
chemical intensive  process may have taken place in a non -EU country. Based on EU

statistics this would mean that more than 80% of the textile production involving

chemical substances occurs outside the EU.

Information on consumption differs depending on what statistics are used. A study performed

by the European Commi ssi on6s J edtimatedtRee scenaumptibninGrent r e, J
EU as imports plus production minus exports (EC, 2014) .

The average apparent textiles consumption is estimated to correspond to 9 500 thousan d
tons/lyear or 19.1 kg/EU citizen. Clothing accounts for more than two thirds of the
consumption where  tops, bottoms and underwear together represented approximately 80%.

Amongst household textiles bought , floor coverings (carpets) are the main articles (38%)
followed by bed linens (16%) (EC, 2014) .

When focusing on clothing textiles, cotton accounts for over 43% of all fibres used (in terms
of mass of consumption). Polyester comes in second place with 18% of clothing textiles and
viscose and acrylic make a  pproximately 10% each. Natural fibres dominate with 54% of the

clothing consumption in terms of mass (EC, 2014) .
According to the Entry 47 of the REACH Annex XVII related to chromium VI in leather, the
majority of articles of leather placed on the market are imported from countries outside the

EU.

10



Million Metric Tons
160

D Wool
. Cotton

D Cellulosic Fibres

Polypropylene
Fibre

. Acrylic Fibre
D Polyamide Fibre
D Polyester Fibre

140

120

100

80

60

40

20

0
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

Figure 1. Global textile fibre productionSource: Tecnon Orbichem (Keml, 2019)

The information in the Figure 1 above wasusedin aconsultancystudy (ref err edenlo as
(2019) 0 i n testretionpnopdsad ) initiated during the elaboration of this restriction

proposal, performed by Cattermole Consulting Inc.  (for further details, please see Annex G

and Keml , 2019 ). The information provide d estimates for total fibre consumption (for all end

uses in all global markets) and a breakdown by fibre type. Based on this figure, the
consultants stated th at:

1  The global market for textile fibres corresponds to  approximat ely 100 million tons
in 2018 .

1  40% of the global textile fibre market is used in technical textiles , 60% is used in
apparel and home textiles (source http://www.tikp.co.uk/ )

1  Approximately 30% of global textile sales are accounted for in the EU (source:
Wazir Advisors 1).

i  The global market for leather corresponds to  approximately 7 million tons
Approximately 84% is used in footwear, apparel and furniture (source
www.ukleather.org ).

1  The EU is assumed to account for approximately 30% of global leather sales (in

line with textiles)

Based on this information, the consultants  deduced that about 18 million tons of the t extile
marketand 1.76 million tons oftheleatherma rket are used forthe total EU market for apparel
and home (Keml, 2019) .

The number of manufacturer s of textile and leather in the EUisshownin Table 1 Table 1below.

1 www.wazir.in
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Tablel. Number of manufacturesof textile and leather in the EU

Industry Manufacturers <250 employees Manufacturers >250 employees
Textile 61 685 262
Leather 37 120 159

Source: Eurostat 2019

A.1.2. Estimated volumes on of the chemicals used in
textile and leather articles

The data provided hereunder are taken from the Keml (2019) , such as described in Annex
A.2.2 below and Annex G . It has to be understood that itis an impossible task to get accurate
information on volumes of chemicals used in textile and leather articles without a legal
requirement for chemical formulators to disclose confidential information on content of
formulations and sales  data . Moreover, providing volumes for all the substances included in

the scope would have also been difficult and considered unnecessary for the purposes of this

restriction proposa . As a result, the volumes data provided in this restriction proposal  focus
on the narrower list of 95 chemicals prepared by the Dossier Submitter , hamed the Master
List, that could be used inthe textiles and leather manufacturing processes today (at the time

of the elaboration of this restriction proposal) such as in part identified by Keml (2019) (for
more details about Keml (2019) methodology to identify these chemicals, see A.2.2 be low).
This list is indicative and cannot be claimed as exhaustive , since i t cannot be excluded that
other substances are also used today but have not been identified.

For chemical substances that can potentially be present in the finished articles such as
identified by Keml (2019) ,the approach consisted of estimating the approximate total volume

of each chemical substance used in the manufacture of textile and leather articles sold in the

EU based on the volume data of textile and leather articles produced (presented above in
section A.1.1 ) as well as the volume data of chemicals registered under REACH. Indeed, the
volumes registered (can) cover other uses than for textiles and leather . However, those
registration volumes do give some indication of the tonnages in circulation across all
industries. Furthermore, s ome of the chemicals identified do not have an ECHA registration,
which suggests that deliberate use or permitted import does not occur, and that the only
usage is outside the EU.

To estimate th e potential quantity of chemical substances used in textile and leather
manufacture  at the time of the elaboration of this restriction proposal , a volume ready
reckoner was created and used in Keml (2019) .

The data used in the volume ready reckoner were:

A. An estimate of the total volume of textiles and leather used in the EU per annum (see
section A.1.1))

B. An estimate of the percentage of textiles and leather that can potentially be affected
by the specific listed chemical ( assuming e.g. all textiles and lea  ther = 100%, acrylic
= 2% of all textiles, polyester = 55% of all textiles, coated/pigment printed textiles =

12



15% of all textiles . In Keml (2019)itis estimated that15% of all textiles and 30% of
all leather articles are coated or pigment printed , and that 1% of all textiles and leather
articles are rubber coated.

C. Anestimate of the likelihood that a listed chemical substance is present in a formulation
of a given type , for example

1 Assume anin -can preservative is presentin 1 of 50 formulations
1 Assume that a rubber accelerator is present in 1 of 20 rubber formulations

D. There is an assumption that 10 chemical formulations are used in a wet process T this
is an average 1 so that if a listed chemical is assumed to be present in 1 in 50
formulations then it will be present in 1 of 5 (20%) of potentially affected articles.

E. Anestimate of the percentage of a listed chemical that is deliberately applied (by weight
of substrate), or the percentage of a chemical that is unintentionally applied. For
functi onal chemicals in formulations, the amount applied is calculated by assuming that
an active chemical formulation is applied at 2 g/l ataliquor ratio of 10:1. (For example,
2 g/l of the formulation applied at 10:1 liquor ratio is an intentional add -on of the total
formulation of 2%. If a functional chemical is present at 1% in a formulation, the
amount added is 1% of 2% = 0.02%)

A figure for the annual volume of a chemical used in the manufacture of textile or leather
articles sold in the EU, in tons, is ¢ alculated by the consultants  as follows (Keml, 2019)

V=AXxB%x D% x E%

V = (Annual Tonnage of textiles or leather sold in the EU) x (% of articles that are
potentially affected) x (% likelihood of the chemical being present in an article ) x (%
of chemical applied)

The Master List presenting the chemicals identified by  the Dossier Submitter  as being used
today in the textile and leather articles manufacturing processes and the associated volumes
is provided in Annex E. 2. This list is not exhaustive since it cannot be excluded that other
substances (not identified) are also used today or will be in the near future.

A.2. Uses

A.2.1. The use of chemicals in textile and leather proce ssing

A.2.1.1. Textile processing

Chemicals are present in all parts of textile processing, from fibre to finished product. Here
below an overview of textile manufacturing and the textile supply chain is presented . The
following information is mainly based on ChemSec Guide 2 and on Keml (2019).

Textile manufacturing consists of a serie of steps where chemicals are added, serve a function,
and are then removed by washing and rinsing the textile, or applying heat. It takes many
stepstotransforma  fibre or animal skin into a finished textile article or leather product. Each

2 http:/ftextileguide.chemsec.org/find/textiles -come -with -a-toxic -footprint
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step in the process requires chemical substances, usually housed in chemical formulations,
which are applied to the textile, usually in the presence of water.

Different chemical subs tances provide different functions at each step in the textile
manufacturing process. For example, spinning oils lubricate the yarn so that it is easier to
spin, dyes colo ur the fabric, and softeners ensure the finished textile article has an acceptable
hand and drape.

The chemical substances used in the manufacture of textiles can be divided into the following
categories:

1 Functional (or effect) chemicals: Indented to remain in the finished textile
product to give the garment certain properties, e.g. dyestu ffs and crease
resisting agents.

9 Auxiliary (or process) chemicals : Not intended to remain in the finished textile

product but may remain as an impurity. These substances are necessary for
the textile production process to work, e.g. solvents and softeners.

1 Degradation products: No function in the finished article or in the production
process, e.g. formaldehyde released from certain resins and arylamines from
certain azo dyes (FIH, 2011, Keml 2013, Salute 2012)

The following sequential steps provide a hig h level overview of the processes that the textile
article must endure as it moves through the supply chain towards its finished state.

Textile Processing 8

Most chemicals used in wet processing are intended to serve a particular purpose during a
process, a fter which they are  theoretically removed. However, some chemicals, such as dyes
and chemical finishes, are intended to stay on the finished article at point of sale.

Additionally there may be chemicals present in finishing formulations that serve no purpo se
on the finished article (e.g. preservatives in chemical formulations, chemicals that control pH
etc.) but that will be present at point of sale unless there is a subsequent laundry process.

Step 1. Fibre production (ChemSec Guide #): Fibres are produced. Natural fibres such as cotton
and linen are grown with the addition of pesticides, whereas synthetic fibres such as polyester
and nylon are usually produced from oil.

All textiles are made up of fibres that are arranged in different ways to create the desired
strength, durability, appearance and texture. The fibres can be of countless origins, but can

be grouped into four main categories. Natural fibres, with the exception of silk, have a
relatively short fibre length, measured in cen timetres. Silk and man  -made fibres have on the
other hand very long fibre lengths (filaments) ranging from hundreds of metres to kilometres

long.

1 Plant fibres consists of cellulosic material, normally derived from cotton, linen, hemp
or bamboo, but more or less any plant with extractable cellulose can be used. Cotton

3 The order of the steps may vary, depending on the desired end state of the product. For example, for yarn dye
patterns on woven fabric, the yarn is prepared and dyed prior to weaving. In some cases, even the fiber is dyed
4 http://textileguide.chemsec.org/find/textiles -come -with -a-toxic -footprint
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is by far the most commonly used plant fibre . Pesticides, insecticides, fertilisers can
be used at this step.

1 Animal fibres consist of proteins. Wool and silk are the most commonly used fibres
from this group, but the wool can come from a number of different animals. Pesticides,
insecticides, scouring chemicals are used at this stage.

1 Man-made fibres such as viscose (rayon) or lyocell are based on cellulosic raw
material, normally from wood pulp . They are heavily treated with chemicals before the
new fibre is spun. The whole process of producing fibres from wood pulp is very
resource -intensive, involving the use of several hazardous substances sur as carbon
disulphide .

1 Synthetic fibres are made frommonomers derived from fossil oil feedstocks, which are
subsequently polymerised into different fibres. Given all the possible monomers that
can be made from a synthetic feedstock, the possible combinations are endless.
However the most common syntheti c fibre is polyester, followed by polyamide,
polyacrylic and aramide. Depending on the monomer used to produce the fibre, an
numerous of chemicals may be used in the process. For some of the synthetic fibres
such as polyester, dyeing can be accomplished al ready when the fibre is manufactured.
Petroleum -based feedstock, dyes, pigments, catalysts, stabilizers are usually used at
this stage.

Step 2. Yarn production : The fibres are spun into yarns. (Continuous filament synthetic yarns
are produced as the fibre is formed) andt he yarns are either woven or knitted into a fabric
(Keml, 2019)

When the fibre has been harvested or produced the next step is to spin the fibres into a yarn.
In ordertoincrease the strength of the fibre, increase fibre cohesion and re duce friction during
the spinning process, spinning oils are added.

Step 3. Fabric production __: The core of textile manufacture is fabric production. Fabrics can
be created in many different ways, the most common being weaving, knitting or through
production of non -woven fabrics. To prevent the yarn from breaking during these processes,
it is important to strengthen the yarn and reduce friction. Sizing chemicals and lubricants are
therefore added.

Step 4. Pre -treatment : Pre-treatment processes can be carried out with fibres, yarns or
fabrics. It enables subsequent processing of the material, which needs to be prepared to

accept dyes and functional chemicals. This is done in a multi -step process. Exactly which steps
the fabric goes through depends on the type, or blend of fibre, and how it will be treated
afterwards. In some cases pre -treated fabrics are manufactured for later garment dyeing.

The most common steps involving chemicals for a fabric are:

1 Washing, general cleaning of the fabric following previous steps and
treatments. (D etergents, solvents )
1 De-sizing removes the sizing chemicals (starch) from the warp yarns in the

woven fabric. (Enzymes )
1 Scouring removes fatty waxes and greases from natural fibres, cotton seed and
husk. (D etergents, bases, solvents )
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1 Bleaching makes the fibres whiter and facilitates the dyeing process. It also
makes the fibres more absorbent.

1 Mercerizing makes cellulosic fibres swell and get stronger, more lustrous and a
greater capacity to accept dye. By doing so one can r educe the amount of dyes
needed (by using bases)

1 Carbonizing removes vegetable residues such as seed pods from wool.

Step 5. Dyeing and printing . The fabric is prepared for dyeing. This involves scouring,
bleaching and neutralizing the bleach. Then the fabric is dyed or printed. Any unfixed dye is
washed off thoroughly to meet customero6s colourfastne

During dyeing and printing both hazardous chemicals and dyestuffs are used. Dyes used for
dyeing, can also be used for printing, but must then undergo the same fixation and washing
steps as after the dyeing process. The most common way to print a fabric in full width is to

use pigment prints, where the pigments stick to a surface using polymeric resin or a binder.

No washing process es are needed. For garment printing, plastisol printing is very common.
The PVC-based paste often contains hazardous chemicals, such as phthalates, but there are
also alternatives based on acrylate or polyurethane.

Dyeing can take place in several steps of the processing of the textile. It can be done when
spinning the synthetic or man -made fibres, as loose natural or regenerated fibores and in the
form of yarns or fabrics. Garment dyeing is also common. For fibre blends, two types of dyed
fibres can be spun  together e.g. viscose and wool. Full-width printing is carried out on pre -
treated fabrics, but it is also possible to put a print on a garment or manufactured textile

product by screen or transfer printing. Digital printing is another method.

There are ot her printing techniques , such as discharge and resist print , which use dyes and
chemicals. Th ese techniques include a washing step to get rid of surplus dyes and residues.

Dyeing is a step that should be expanded upon because without a doubt, dye will be present
on the finished product. The dyeing process consists of intentionally added dyes that are

intended to remain on the fabric plus lots of process chemicals that are needed to make the

dye react with the fabric. For example it is common to use salt an d wetting agents to help
attract reactive dye to cellulosic fabric followed by fixing agents, such as soda ash , to help
the dye to bond or stick to the fabric. These process chemicals serve a valuable function, but

they are not designed to remain on the fa bric. After the dye process, steps are taken in the

form of washing and rinsing the textile so that they are adequately removed.

Almost all dyes used in textile industry are synthetic organic compounds. Colourizing with

dyes is based on physic  -chemical e quilibrium processes, namely diffusion and sorption of the

dye molecules or ions. These processes may be followed by chemical reactions in the fibres.

In awell -managed dyeing process, 70 - 95% of the dyeing agents attach to the fibre and the

rest are chan nelled to waste water treatment. Pigments are attached into the fabric using a

binding agent or applied using a printing method. Approximately half of all textile printing is

performed using pigment printing technology, in which the pigment has no affinity with the
fibre. For this reason, a binder and fixating agent must be added to the printing paste. The

type and quantity of dyes, chemicals and auxiliaries (surfactants, dispersing agents, etc.)

depends on the product quality. The most common coloured arti cles are socks, pantyhose
and wool knitwear (RIVM, 2014).
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Step 6. Finishing treatments :_The fabric is finished with the application of basic softeners or
performance chemicals and dried at a high heat, typically 140°C for drying or 160°C+ for
curing. Some  products, such as denim jeans or garment washed in industrial laundries to
create abrasion patterns and a fiwashed down

casual a

This step of the process is all about adding special technical properties or an aesthetic appeal
tothefinished fabr ic. Depending on the properties desired, such as flame retar ding properties
enhanced water resistance, antibacterial treatment, protective coatings or specific fashion

treatments, a diverse range of chemicals are used. Some examples are given below.

Handl e modification

Crease resistance (anti  -wrinkling, easy care)
Antistatic treatment

Anti -pilling

Antibacterial/anti  -odour treatment
Water repellence

Oil/soil repellence

Flame retard ing properties
(Protective) coatings

Laminated films and membranes
Garment treatments for fashion

=4 =4 -8 -4 48 & a8 _a _9a 2 -9

The textile is then dried, using high temperatures . D uring this process volatile chemicals can
evaporate, dramatically reducing the amounts present on the finished article. [For reference
the EU uses a boiling point of 250 °Cinits definition of VOCO6s]

Step 7. Manufacturing, transport, sales and retail . When the fabric has the desired colour and
properties, it is made into finished products. This step includes processes such as cutting,
sewing and the addition of buttons and zippers , for example. In some cases dyeing and
printing of the finished garments, with the fabric only pre -treated, occurs at this step. In
garment dyeing there are a lot of dyestuff and chemicals used (showed in step 5). Sometimes
dyestuff with quite bad wash pe rmanence are chosen to give the clothing in fashion a worn
out look. For garment printing, Plastisol prints (PVC) are very common, but there are other

types available for example based on acrylate or polyurethane.

Transport preparation includes protection from mould during transportation and storage,
mostly using biocides.  Substances can also be added to textiles for protection during storage
and transport, especially for long journeys. These substances can be directly applied

to the textile or contained in separate bags with the packaging. Treatment of the container
itself with substances requires labelling the container, but this does not apply if the textile in

the containers is treated before loading (RIVM , 2014) .

The visual below, shows the textile supply chain and all of the places where chemical
formulations are added and then removed (Keml, 2019)
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A.2.1.2. Leather processing

Chemicals are also present in all parts of leather processing, from raw animal hide to finished
product. Here below is presentedan  overview of leather manufacturing and the leather supply
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chain. The following information is mainly based on ChemSec Guide S%and the website
leatherfrance.com

The leather supply chain also follows a series of sequential steps, however the steps are
differen t, and the chemical substances required in those steps are also different.

The following steps occur to transform an animal skin 6, also known as a hide , into a finished
leather article.

1. Soaking: the skin is rehydrated and cleaned to remove any impurities and grime.
2. Unhairing and liming, fleshing : the hide is stripped of hair, excess flesh and fatty
tissue is removed.
3. Bating : this process is used to start softening the leather.
4. Pickling : at this stage, the skin is acidified to prepare it to undergo the tan ning
process .
5. The next step is called tanning and this is the process by which the hide is preserved
and made durable.  These consist of substances of various kinds (vegetable, mineral
such as chromium Ill salts, combination tanning) that convert the skin f rom a
putrescible substance into a rotproof material, which is resistant to hot water and
has a low water content.
6. The hide is dyed and then grease, or a synthetic alternative, is added to improve the
hand feel and aesthetics.
7. The hide is further treated t 0 help prepare it for its final use (Shoes, jackets,
accessories etc.)
8. Finally, the hide is finished to provide additional functionality. A significant proportion
of leather has a synthetic coating applied to enhance aesthetics and / technical
performance. At this stage, the leather takes on specific properties, notably in terms
of its texture and appearance. These properties enable the leathers produced to be
standardised. Depending on the end -uses involved, the following finishes are
distinguished:
1 Anilin e finish: this enhances the surface of the leather by covering it
with a transparent substance. This type of leather has a fine
appearance, but its upkeep requires a great deal of attention.
I Semi -aniline finish: The leather is covered with a slightly opaqu e layer
of pigment and another layer of translucent material, which masks
minor defects.
1 Pigment finish: The leather is covered with a layer of opaque pigments
only. It offers easycare properties and is not sensitive to water.

A.2.1.3. Textile and leather formulations

In addition to understand ing the sequential steps involved in textile and leather wet
processing, it is also important to understand what types of chemical substances may reside

5 http:/ftextileguide.chemsec.org/find/textiles -come -with -a-toxic -footprint

& Animal hides are made into leather via a series of manufacturing steps. An animal hide would not be sold directly
to a consumer until it has gone through some textile processing.

For this assignment, fur can be considered as leather with hair. Examples are sheepskin and animal pelts used to
make jackets and other types of apparel items. Both leather and fur need to be treated so that they become durable
and can attract dyes and oth er performance chemicals that provide a set of functional benefits.
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in the formulations that are used to process textiles and leathe r. The information below is
taken from Keml (2019).

Upstream synthesis of chemicals (at the chemical manufacturer ) usually involves the use of
relatively simpl e chemical buil ding bl ocks t o form
intermediates are then reacted to form the desired chemical species T a dye or an emulsifying

agent or a softener etc. Catalysts are used to speed up chemical reactions and very few
reactions involve entirely pure (uncontaminated) reagents or have 100% conversion to the
desired ¢ hemical species.

Chemical formulations such as dyes, softeners etc. are therefore contaminated with
impurities, unreacted building blocks, unreacted chemical intermediates, by -products from
unwanted side -reactions and catalysts. Removal of such contaminant s is costly and unlikely
given the cost conscious fashion industry.

Chemical formulators take the desired chemicals and create formulations for use by the wet
processing industry; this involves the addition of substances to aid solubility, stability,
appli cability and other necessary functions.

A formulation, whether it is a dye, a detergent or a softener, always consists of a number of
individual chemical substances. Some are intentionally added, whereas others may be
unintentionally present.

In Keml (2019) it is concluded that i t is very difficult to know exactly what substances are
present in a formulation because the chemical industry is not required to disclose all
intentionally added chemicals unless they are present at concentrations greater than 1%, or

0.1% for certain harmful substances.

Below is a diagram of a typical chemical formulation that shows the different functions
required to give the formulation the right consistency, quality and longevity (Keml, 2019)
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products

Figure 4 : Visual representation of a drum of a chemidalrmulation used in textile and leather
processing SourceKeml(2019)

As described in Keml (2019), e ach drum consists of the active ingredients and a solvent,
which may or may not be water, plus lower concentrations of other chemical substances that

provide much needed functions such as preserving agents, anti -oxidants, stabilizers etc.
These functional chemicals play a critical role in the stability and quality of the formulation,

and in some cases, these substances may be unintentionally, but forese eably present, on
finished textiles.
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A.2.1.4. Chemicals used in textile and leather
A.2.1.4.1 Existing reports

European government authorities published various reports and survey regarding hazardous
chemicals in textile.

In 2010, the RIVM made a list o f potentially hazardous chemicals in indoor environment with

a focus on inside textile products (rugs, clothing etc.). The aim was to put forward new

chemicals flame retardants, phthalates in textiles that may need a new regulation (RIVM,
2010) .

In 2012, the BfR wrote an opinion on substances that are in clothing and that can induce skin

sensitisation  allergies. This opinion is mainly focused on formaldehyde, glyoxal, flame
retardants, colorants , organo -tin compounds, biocidal products , etc. (BfR, 2012). The BfR
made some recom me ndations to stop the usage of some dyes like Disperse Blue 1, Disperse
Blue 35, Disperse Blue 106, Disperse Blue 124, Disperse Yellow 3, Disperse Orange 3,

Disperse Orange 37/76 and Disperse Red 1. This opinion also indicat es that 1,24
trichlorobenz ene is dangerous use d as a dye vector in textiles. BfR finally recommended not
to use anymore t riclosan as antimicrobial in textiles (BfR, 2012)

In 2013, the Swedish Chemicals Agency investigated which chemi cals with hazardous
properties are used in the textile production. Furthermore, the hazardous chemicals that may

be found in the final textile product were listed. A non -exhaustive list of substances falling
within the chosen definition of hazardous chemicals (CMR, endocrine d isruptors, skin or
respiratory sensitisers ), was presented as an indicator of w hich chemicals may be needed to
be restricted (e.g. amines, formaldehyde, organo -tin compounds, chromium etc ) (Keml,
2013) .

In 2014, Keml published a new report that gather ed all information on textile consumption in

the EU, a screening study with th e aim of identify ing hazardous substances/groups of
substances posing a potential risk to human health and the environment. The list of
substances pointed out mainly comprises flam e retardants, azodyes, fragrances, plasticizers
(Keml, 2014)

And finally, in 2016, Ke ml @eport on hazardous chemicals substances in textiles with
proposals for risk management measures was published (Keml, 2016) . Their conclusions
pointed outintot hre e directions:

1 A specific regulation about textiles in Europe which will imply necessary requirements
regarding chemicals in textiles. This regulation should cover the CMR, endocrine
disruptors, skin  sensitisers and the substances hazardous for the environ ment.

1 Support the possibility to introduce restriction for azo -dyes,

1 Implement a study to establish the possibility of a tax for textiles.

In parallel, in 2014, RIVM published a methodology to prioritize chemicals, register under
REACH and not already regu lated, that could be present in textiles and trigger an adverse
effect onto consumers (RIVM, 2014) . The prioritization ~ took into account the uses of the
substances, their classification and their potency. The most severe substances identified were
dyes and flame retardants.
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In 2014, the survey of selected allergenic, disperse dyes in clothes was published by the

Danish EPA (Danish EPA, 2014) . This survey aimed at making a focus onto allergenic disperses

dyes in synthetic textiles in D enmark. The te xtiles were in polyester in dark colo urs or
luminous ones. A n important list of allergenic disperse dyes were tested and none of them

were found in the textiles.

The article 25 from the regulation (UE) No 1007/2011 planned that the European Commission

wou Id evaluate the hazardous chemicals present in textile and in particular the link between

allergic reactions and chemicals found in textiles. Finally, if necessary, it was asked to propose

some regulatory measures. In 2013, RPS completed this assessment by first defining what
was an allergic reaction due to textile. Then a list of chemicals and mixtures in textiles that

can trigger allergies  was made. To establish this list, RPS has performed a literature review,
and sent questionnaires to industry. The list of substances and mixtures contained: disperse

dyes, flame retardants, preservatives and antimicrobials, softeners, fixing agents,
formaldehyde, perfumes, resins, antistatic and anti -slipping substances (RPS, 2013) .

RPS proposed various actions:

1 Newinformative guidance for consumers,

1 To combine voluntary actions (labels, standards) with control procedures,

1 Other measures like the one to derivate and harmonise limits values for very
sensitising substances based on quantitative risks assessments et C.

A.2.1.4. 2. Technical functions of the formulations used

As presented mentioned insection A .2.1.1and A.2.1.2 chemicalsare thus presentin all parts
of textile and leather processing, from fibre to finished product. A definition of the functions
is explained in the table below.
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Table2 : Functions of the typical chemical substances used in chemical formulations

Type of chemi cal
substances

Technical function

Reference

Active ingredient

The chemical that is deliberately applied to the textile or leather [e.g. a dye, a water
repellent finish or a softener].

Someti mes the formulation is Opassived and t
to the leather/textile [many softeners and dyes]

Sometimes the formulation is reactive and the active ingredients react to form a
different chemical on the leather/textile [e.g. some resins, coatings and binders]

Keml (2019)

Solvent

A solvent is usually a liquid that is used to dissolve substances or mate rials, such as
pigments, in a solution, the dye. Solvents are used in several stages throughout the
production process. Water can often be used as a solvent, but it cannot be used for
everything. Different types of organic solvents are often required. Many of them are
hazardous when inhaled or when they come in contact with the skin. Solvents are often

used in large quantities both in the production process as well as for cleaning of the
machinery. Many solvents are also flammable and some are explosive. Ca reful selection
of solvents can be an efficient way to reduce hazards, especially in the work place

ChemSec Guide

Contaminants /impurities No chemicals that are used in leather/textile processes are 100% pure due to cost Keml (2019)
constraints.
All formulations and  process chemicals will contain impurities

By - products No chemical process results in a 100% conversion of starting materials to the intended Keml (2019)

product i there are always unwanted side -reactions and by -products form upstream
processes.
Unreacted building blocks and intermediates may be present in formulations

Preservatives /_Biocides
and pesticides

Preservatives are used to extend the shelf life of a formulation or perhaps the shelf life
of un -dyed fabric during transportation from one mill to another, which is common.
Small amounts of preservatives are used to protect chemical formulations.

Biocide s and pesticides are used to prevent living organisms from thriving on goods.
Biocides can be used to prevent anything from bacterial growth to grazing by large
animals, and are designed to be hazardous for the target organisms. Pesticides, or

ChemSec Guide
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plant protec tions products are used to defend crops from damage by insects, mould or
weeds. Residues of pesticides may therefore be present in fibres such as cotton or
linen.

Biocides can also be used during manufacture, transportation or to give the end

product anti bacterial properties. Mould inhibitors may be used to provide protection
during transportation or storage of wet goods. Biocides and pesticides are out of scope
in this restriction proposal

pH control Acids, alkalis and buffers are used to keep formulations at an appropriate pH for Keml (2019)
storage and application.
Poor pH control can result in costly precipitation, coagulation etc.

Catalyst Active formulations (where curing/cross linking is requir ed) may include a catalyst and | Keml (2019)
residues of catalyst from upstream manufacturing may also be present

Wetting agent Detergents are used to ensure formulations can penetrate textiles/leather Keml (2019)

Emulsifier Short cut for emulsifying agent thatare usedin  formulations that contain oils/water to | ChemSec Guide
stabilise the mixes

Anti - oxidant Some chemicals are degraded by oxidation (exposure to air) and so anti -oxidants are Keml (2019)
used to protect against costly damage

Anti -redu ctant Some chemicals are degraded by reduction (exposure to reducing agents). Anti - Keml (2019)
reductants are used to protect against costly damage

Viscosity control Some formulations contain gels or diluents to adjust viscosity for optimum application Keml (2019)

Stabilizers Stabilizers may be required to maintain good conditions for the formulation during Keml (2019)
storage and/or of the chemical when applied to textiles leather

Surfactants Surfactants may act as detergents, wetting agents, emulsifiers, foaming agents, ChemSec Guide

dispersants, softeners and antistatic agents and are used in many stages of the textile

process. Commonly used surfactants are alkyl phenol ethoxylates, which are

problematic since they are endocrine disruptors, meaning they co uld interfere with the
hormone systems of mammals

Water and soil
repellents

Water repellence is often a desired property, especially for fabrics that are used
outdoors. A popular way to achieve this is to impregnate the fabric with fluorinated or
perfluorinated compounds. Some of these substances, including PFOA and PFOS
(sometime s called C8 technology), have been known for many years to have
hazardous properties. This has led to the increased use of other perfluorinated

ChemSec Guide
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substances. However, many of these (including those sometimes known as C6 or C4)

have been shown to have problem atic properties as well. And even if the perfluorinated
substances give the fabric desired properties, in particular water repellence, itis
important to reflect if these properties are really necessary for the specific purpose.

There are available alternatives that are not based on fluorochemicals and that can be

used to create a water  -repellent surface. One option is to use dense cotto n fabric
which swell in contact with water or a dense synthetic fabric woven from microfibers

yarns, both impregnated with wax based alternatives to achieve a repellent effect. In

addition, it is also possible to achieve a repellent property in synthetic f abric with a
variety of methods without using fluorinated/perflourinated compounds.
I't is of course equally important that al so

are free from these compounds and that the manufacturer and retailer actively
promo te alternative products, free from fluorocarbons

=13

Dye/pigments

Dyes and pigments are used to give a desired colour, or whiteness. Some frequently

used dyeing methods are using dyes in excess quantities, and large amounts are hence
discharged into the wastewater. Some dyes, including azo dyes, can be very toxic and

are often persistent, which is a desired property on the fabric but not in the

environment. Dyes may also contain h eavy metals such as lead or cadmium, which are
very hazardous. Opti  cal whiteners on cotton are often only loosely bound to the fibre

and hence easily washed off.

From an environmental aspect, it is important to choose dyestuff of quality that binds

or adheres strongly to the fibre under optimal production conditions. You should be
able to reproduce the process and get the same result over and over again. This also

counts for the washing fastness which is a very much wanted desired property for the
consumer .

Disperse dyes are used to stain synthetic fabrics made from polye ster, acetate and
polyamide. These types of dyes can in some cases easily rub off from the textile and

migrate onto the skin of the person wearing the garment. Especially if the dying

proc edure is not carried out under optimal conditions or if the dye is n ot suited for the
specific material

ChemSec Guide
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Flame retardants

Flame retardants are used to make a product less flammable. Depending on national
regulations, flame retardants may be required in a product. Examples of such products
are protective cloth  ing, curtains and fabrics used in furniture, to name a few. Some of
the currently used flame retardants, especially halogenated versions, have been shown
to have hazardous properties and some are subject to international and/or national
regulations. The fi  rst choice when looking for alternatives is to investigate whether the
use of a flame retardant is really required or necessary for the purpose. If it is
necessary, you may want to look for an alternative, less flammable material or a
combination of materi  als that fulfils the requirements for your product. The good news
is that more and more flame retardants with improved health and environmental

profiles are becoming available

ChemSec Guide

Plasticisers/

Phthalates

Plasticisers are used to soften plastics. For textile applications, such as screen printing
and coating of fabrics, PVC first needs to be softened. One common group of plasticisers

is phthalates which are being used in large quantities in the print, often around 30

of the total compo  sition. Several phthalates have hazardous properties, such as being
toxic to reproduction. Because phthalates are not chemically bound to the PVC but can
leach out, users are likely to be exposed to and ingest the phthalates from the textile,

for example t hrough fibre dust. Children can get exposed when chewing on the printed
textile. More and more brands are trying to use less phthalates in their products.
Alternative plasticisers exist, as well as alternatives to PVC

-60%

ChemsSec Guide

Auxiliary chemicals

A range of chemicals is normally used in most steps of the production process to assist

the tasks of other chemicals. Such general auxiliaries include:
1 Acids

Bases

Salts

Detergents

Surfactants

Sequestrants

Stabilisers

Solvents

Enzymes

=A =4 =4 -4 -4 -4 -4 -4

ChemSec Guide
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Large quantities of chemical substances are used in the manufacture of textiles, from
processing of fibres and raw materials to the final touch of the finished article. An
overview of the textile production process and what kind of chemicals that are used
the different steps is illustrated in figure 1 and has been described in greater detail in
several other reports (FIH, 2011; Keml , 2013; Salute, 2012)
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A.2.2. ldentification of relevant chemicals in finished
textile and leather products

This restriction proposal targets chemicals that are harmoni  sed classified as skin sensiti  sers
and may be present in finished textile and leather articles at point of sale to the general
population as well as a li st of substances of concern indicated to have skin sensitising
properties . According tothe ECHA CLH -inventory there are to this date 1 041 substances with
a harmoni sed classification for skin sensitisation in Category 1/1A/1B. It should be noted that
not all will be used in the production of the article, and not all will be present in the finished

article at point of sale.

In order to perform a risk assessment and a socio -economic analysis, the Dossier Submitter
would need specific information on subs tances that are used in textile and leather articles.

This information could then be used to make general assu  mptions on all substances within
the scope of this restric  tio n proposal. In order to identify which substances are used in textile
and leather art icles today , the Dossier Submitter first screened chemical databases for
substances with any possible indication that they may be used in textile and leather
applications. Thereatfter, as already mentioned above in A.1.1 , a consultancy study was
initiated with the purpose to confirm these indications of use and refine the list as far as
possible (Keml, 2019 ). In the consultancy study , the concentration of the used substance in
the finished articles  was also estimated  (for d etails about this consultation, please see Annex

G).

Initially, substances that are harmoni sed classified for skin irritation as well as those classified
for skin corrosion were included in the scope. Therefore, in the identification of relevant
substances in finished products, also substances with those classifications were included and

assessed in the consultancy study ( Keml, 2019 ). These substances were however later on
excluded from the scope by the Dossier Submitter for several reasons: i)  th ese endpoints are
considered less severe i  nthat the effect is reversible; ii) for irritant and corrosive substances,
the threshold of the induction of the adverse effect (corrosive or irritant) is not determined,

making it difficult to carry out a qualita tive or a quantitative assessment; iii) the Dossier
Submitter find s it unlikely that these substances would be present in articles at such high
concentrations that would cause harm to people wearing the articles. For more information
on the scope, and sub  stances that are covered by the restriction proposal |, please see Annex
E.1 and section 1.1 of the Main report.

In this restriction proposal, leather articles also include articles made of fur and
hides, unless specifically specified.

A.2.2.1. Screening of  substances with a possible use in
textile and leather

Substances which are possibly used in  textile and leather  applications were identified by the
Dossier Submitter by screening inventory databases available in Sweden and in other
countries. Both publicl y and confidentially available information were used (this information
is collected in an internal database for prioritization at Swedish Chemicals Agency ).

The following sources were used:

 the IUCLID database,
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9 the Swedish Products Register 7,

1 theSINIi st8,

1 Color Index database °,

1 CpCAT database (US EPAs product database) 10,

T Kemléds textile Iist (unpublished),

1 CLP database (ECHA),

1 SPIN database (Nordic Product Register data)
Approximately 6 000 substances were identified as potentially used in textiles, leather, furs
and/or hides . In addition, another ~6 000 substances with structural similarities to these were
identified.

Of these ~12 000 substances, 176 substances have a harmonised classification for skin
sensiti sation, 84 for skin corrosionand 137 for skinirritation (since, again, skin corrosion and

skin irritation were initially endpoints included in the scope). In total, 320 substances had a
harmoni sed classification for either of the three endpoints (or more).

In a study conducted by ANSES, 15 substances or families of substances present in actual
textiles and footwear articles, and which were proven to cause allergic dermatitis  or skin
irritation in ~ actual patients , were identified (ANSES, 2018). In total, 35 substances (including

skin irritant s ubstances) were identified, comprising dyes, biocides, heavy metals, etc. Of
these substances, 9 were already among the 320 substances identified by the Dossier
Submitter . The remaining 26 substances from the study were added to the list. Consequently

the initial listof substances of potential concern and which were considered to have a possible
application in  textile and leather included 346 substances . The list of substances were
evaluated in a consultancy study (  Keml , 2019 ) in order to determine wh ich one s are used
today ( at the time of the elaboration of this restriction proposal ) in the manufacture of textile
and leather articles , see more information below in section A.2.2.2.

At the time point of preparation of the current restriction proposal, there were RAC opinions

available calling fora  harmonised classification for skin  sensitisation , skin corrosion or skin
irritation  for another 10 substances. These substances were not included in the consultancy
study , but they were in a Call for comments and evidence hosted by ECHA and in a
questionnaire sent to selected stakeholders . The list of substances for these activities
therefore comp rised 356 substances .

A.2.2.2. Identificati on of substances in finished articles

In order to identify which of the 346 substances on the initial list  prepared by the Dossier
Submitter are possibly present in the finished textile and leather  articles at point of sale, a
consultancy study was initiated. The purpose of this study was to:

1 Identify substances on the list that are used in the production textiles,
leather, furs and hides, and that are likely to be present in any of the finished

articles.
7 https:/iwww.kemi.se/en/products -register
8 https://chemsec.org/sin -list/
® https://colour  -index.com/
10 https://www.epa.gov/chemical -research/chemical -and-products -database -cpdat

1 http: //spin2000.net/
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1 Gather information about levels in formulati ons, use patterns and potential
consumer exposure

1 Estimate approximate volumes, identify if and how the substances can be
substituted, and the approximate costs of substitution.

The study showedthat 116 chemicals can potentially be present on articles at point of sale in
concentrations that potentially can cause harm to consumers. This list is referred to by the
consultants as the IN -list (Keml, 2019), and captures chemical name and CAS number,
use/function, where in the supply chain the chemical is used ( deliberately or unintentionally),
volumes, alternatives, costs, recommendations and suggested priorities, for each substance

or group of chemical substances, where applicable. In order to develop the IN -list, it was
established, f oreach chemicalonthein itiallist, ifitis used in the processing of textiles/leather

or in the manufacture of chemicals for use in wet processing . It was also determined if the
chemical may still be present in the finished article at point of sale, after going through
industry standard processes , and ifso, atwhatconcentrations . Inthis work, several questions
have been submitted to different expert groups (associations, trade organisations, companies,

etc.) consulted. For further details about the consultations carried out , please see Annex G.

Fur th er refinement of the IN -list by the Dossier Submitter

In order to obtain a list of chemicals that are relevant for the scope of the current restriction

proposal, the Dossier Submitter further refined the IN -list prepared by the consultants.
Chemicals with out a harmonised classification for skin  sensitisation were removed from the
consul tiN-hst e substances withonlya  harmonised classification for skin irritation or
skin corrosion) . This resulted in a list of 70 substances, all with a harmonised classification
for Skin Sens 1/1A/1B . In addition, 24 substances that presently are included in voluntary
schemes for substitution because of skin sensitising properties were added to the list.

The Dossi er $finanMastdar b istdthus include s in total 94 substances, of which 7 0
have a harmoni sed classification for Skin Sens 1/1A/1B , and 24 substances without a
harmonised classifi cation for Skin Sens 1/1A/1B but are considered to be of concern (these

24 substances corresponds to the List of Concern, see section 1.1.4.3 of the Main report).

The Master List covers substances with skin sensitising properties and which may be present

in finished textile and leather articles at point of sale and is shownin Table 20 in Annex E2.

It should be noted that the consultants did not find complete information on costs and cost

of alternatives for all substances in the IN -list. The Dossier Submitter has in the Master List
complemented with additional information when found, but for some su bstances this remains
one area where more information is needed in the public consultation (for more details, see

Annexes E.2) .

A.3. Uses advised against by the registrants

It should be noted that some of the substances classified as skin sens itisers have their uses
for textile not covered by its registration dossier (textile identified as use advised against).
Uses advised against by the registrants  is treated as confidential information.
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Annex B: Information on hazard and risk

B.1. Identity of th e substance(s) and physical and
chemical properties

B.1.1. Name and other identifiers of the substance(s)

More than one thousand substances fall within the scope of the restriction proposal. Table 3
below gives a breakdown of the number of these su bstances by category

Table3 : Number of substancesith a harmonised classification as skin sensitisers or with skin
sensitisingconcern(included in list of concerhincluding biocidal substances

Total number of substances in the scope:

A/ Substances with an harmonised classification in the 1 030 Skin Sens 1
Classification, Labelling and Packaging Regulation (EC) n° 11 Skin Sens 1A
1272/2008 as Skin sensiti ser 1,1A, 1B 9 Skin Sens 1B

B/ Substances without an harmonised classification but of 24

skin sensitising  concern

Substances of concern: These substances are known to be used in clothing and footwear,
and some of them have been identified to cause allergic dermatitis in clinical tests (for more
details, please refer to Annex B.5.11.1 and here below.)

The restriction proposal intends to cover substances having harmonised classifications as skin
sensitisers in  Categ ory 1/1A/1B according to Annex VI of the CLP Regulation. It is important
to bear in mind that skin sensitisation is not a prioritised hazard category under CLP (Article

36 of CLP regulation) and therefore, many chemical substances with allergenic propertie s will
not yet have harmonised classifications as skin sensitisers. Hence, to limit the restriction to
substances with harmonised classifications is judged insufficient to significantly reduce the

risk of skin sensitising substances in textile, leather, hi de and fur. The Dossier Submitter
therefore suggest s to add disperse dyes to the scope ( see Table 4 List of substances of
concern) that have been indicated to cause ACD when present in  textile or leather articles

All t hese substances are included in voluntary labelling schemes such as the Oeko-tex
standard, Bluesign, Global Organic Textile Standard, EU Ecolabel and Nordic Swan Ecolabel

and on (manufacturing) restricted substances lists ((M)RSL) such as Zero Discharge of
Hazardous Chemicals because of their skin sensitising properties

Ther efore, similar to the approach adopted in the tattoo inks and permanent make -up
restriction proposal, it is proposed to restrict all substances with certain specific hazards o)
thatthey will nolongerbe presentabovea proposed concentration limit in the articles covered
by this restriction proposal , based on the argumentation that these hazards are severe enough

to justify the proposal. Thus, this restriction proposal covers all substances with a harmonised
classification as skin sensitisers in Category 1/1A/1B and listed Annex VI of the CLP regulation,

as well as substances considered of concern due to their sensitising properties , although not

having a harmonised classification as such. By this dynamic relationship to the CLP regulation,
substitution fr om one skin sensitising substance in textile and leather article to another skin
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sensitising substance will be
potential of the restriction.

prevented , and thereby maintaining a high risk reduction

Table4: Listof substancesf concern(included in the scope)

Substance name EC Number CAS No. Reason for
inclusion
Cl Disperse Blue 3 219-604-2 2475 -46-9
Cl Disperse Blue 7 221-666 -0 3179 -90-6
Cl Disperse Blue 26 600-078-1 100357 -99-1
603-725-6 13324 -23-7
223-373-3 3860 -63-7
219-943-6 2580 -56-5
ClI Disperse Blue 35 602 -260 -6 12222 -75-2
260-243-5 56524 -77-7
Cl Disperse B lue 102 602 -282 -6 12222 -97-8
Ci Disperse Blue 106 602 -282-2 12223 -01-7
Cl Disperse Blue 124 612-788 -9 61951 -51-7
Cl Disperse Brown 1 245-604 -7 23355 -64-8
Cl Disperse Orange 1 219-954 -6 2581 -69-3 Included in a
Cl Disperse Orange 3 211-984 -8 730-40-5 Voluntary
Cl Disperse Red 1 220-704 -3 2872 -52-8 scheme due
Cl Disperse Red 11 220-703 -8 2872 -48-2 to
Cl Disperse Red 17 221-665-5 3179 -89-3 sensitisation
Cl Disperse Yellow 1 204-300-4 119-15-3 concern
Cl Disperse Yellow 9 228-919-4 6373 -73-5
Cl Disperse Yellow 602-641-7 12236 -29-2
39
Ci Disperse Yellow 235-473-4 12239 -15-5
49 611-202-9 54824 -37-2
Cl Disperse Orange 400-340-3 85136 -74-9
149
Cl Disperse Blue 291
Cl Disperse Violet 1 204-922 -6 128-95-0
Cl Disperse Violet 93 122463 -28-9 602 -785-0
Cl Disperse Yellow 233-701-7 10319 -14-9
64
Cl Disperse Yellow 228-370-0 6250 -23-3
23 Included in a
Cl Disperse Orange 236-325-1 13301 -61-6 Voluntary
37 /59/76 602 -312-8 12223 -33-5 scheme due
51811 -42-8 to
sensitisation
concern +
Anses 2018
study

Some of the substances in the scope have additional harmonised classifications as CMR, and

may thus be covered by the restriction of CMR substances in textile (Entry 72 of the Annex

XVII of REACH). Moreover, some of the substances classified as skin sensit isers in Category
1/1A/1B according the CLP Regulation are already restricted within REACH or by other

sectorial regulations such as the Biocidal Products Regulation. In case there are coexisting
parallel regulations for the same substance and application, the Dossier Submitter propose s
that the regulation with the stricter concentration limit applies (For more details, please refer

to section 1.1.4.3 in the main report ).
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Other substances were highlighted in the Anses study because they were found multiple times

in clothing and footwear and can be of concern regarding sensitising issue . Nevertheless,
th ese chemicals were not found to be the ones that triggered sensitisation on the patient
when they were quantified in the articles (Anses, 2018)

Moreover, eve nifthese substances do not have harmonised classifi cations as skin sensitiser s
according to the CLP Regulation , they can be restricted in other regulation (eg Cosmetic
Product Regulation) or they can have been notified by industrial as skin sensitisers according
the CLP. That is why, the Dossier Submitter would like to underline to the reader, four
substances of interest which are . benzyl benzoate, 2 -phenoxy ethanol, butyl hydroxytoluene

and paratertbutylphenol.

Benzyl benzoate :

Benzyl benzoate is  subject to mandatory labelling in cosmetic products according to
Regulation (EC) No 1223/20089. It is on the list of 26 allergenic fragrances.

Benzyl benzoate seems to be used in textiles as a dye accelerator in polyester and
polyester/wool or as a substituent of chlorobenzenes and other aromatic solvents (biphenyls,
phenyl oxides, etc.) , all of which are classified as POPs.

This substance is not authorised in Europe under Regulation (EU) No 528/2012 (the Biocides
Regulation) in PT18 (insecticides). However, a potential use outside the European Union as
an anti -mite biocide in the manufacture, packaging or shipment of imported articles may be
suspected.

This substance has been classified as Acute Toxicity Category 4 by the CLP Regulation. Benzyl

benzo ate was quantified during the Anses biomedical study in three footwear articles (Anses,
2018) and three new footwear articles (causing ACD even if ités not | ink
at concentrations ranging from 13 to 45 mg/kg (at 885 mg/kg in one sample but with

suspected external contamination). It was also detected from thermal extraction in eight new
textile articles and 11 samples included in the biomedical study.

Butyl hydroxy toluene :

Butylated hydroxy  toluene (2,6 -di-tert -butyl -4-methylphenol, BHT) is a substance notified by
manufacturers under the CLP Regulation as Acute Toxicity Category 4.

BHT was detected or quantified in all the footwear articles analysed in the biomedical study

(Anses, 2018) . When it was quantified, the BHT concentrations were between 11 mg/kg and

71 mg/kg. BHT was detected in three new footwear articles (concentration of less than

10 mg/kg) and quantified in nine new footwear articles at concentrations ranging between 11
and57mglk g (causing ACD even ibbtyl hydraxstoluerey | i nked t o

BHT was thermally extracted from four textile articles from the biomedical study (maximum
concentration of 2 mg/kg) and eleven new textile articles (maximum concentration of
165 mg/kg).

This substance is not currently classified but according to the RMOA conducted by France in
2014, in the framework of the REACH Regulation, this substance is suspected of having an
endocrine -disrupting effect on the thyroid.
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2 -phenoxyethanol :

2-phenoxyethanol was detected and/or quantified in al | the footwear from the ANSES study.
When it was quantified, the concentrations were between 11.30 and 68 mg/kg. It was also

detected in seven new footwear articles (concentrations below 10 mg/kg) but in none of the

new textile articles  (Anses, 2018).

This substance was quantified seven times in textile articles from the biomedical study using
thermo -desorption (maximum concentration of 1.70 mg/kg) (causing ACD even
linked to 2 -phenoxyethanol)

This substance, mainly used as a solvent in the dy eing or finishing of footwear and textile
articles, is regulated as an eye irritant (Eye irrit. 2) and Acute Tox4. underthe CLP Regulation.

It cannot be used at a concentration of more than 1% in cosmetic products, as a preservative,
according to the Cos metics Regulation (EC) No 1223/2009.

Para -tert -butyl phenol:

Para-tert - butylphenol was quantified in six articles of footwear from the biomedical study (at
concentrations ranging up to 152 mg/kg) and in six new footwear articles (at concentrations

ranging up to 80 mg/kg) . These articles caused ACD even if it is not linked to para -tert -
butyl phenol . Para-tert -butylphenol is prohibited in cosmetic products and is classified as a
Category 2 skin irritant and Category 2 reprotoxic substance . The presence of formaldehyde
in the analyses, in conjunction with the presence of para -tert -butylphenol, can be an indicator

of the presence of para  -tert -butylphenol formaldehyde resin in footwear .

Formaldehyde was quantified ten times in footwear (up to 425 mg/kg) an d five times in new
footwear (up to 22 mg/kg) in the ANSES study (Anses, 2018).

Other substances of interest:

The Dossier Submitter ha s identified chromium Ill  substances that do not presently have
harmonised classifications as skin sensitisers according to the CLP Regulation, but that may
be of concern according to a consulted leather expert 12 The Dossier Submitter would like to

raise attention to these substances as well and encourage the Member States to oversee the
possibility to propose ha  rmonised classification according to the CLP regulation

B.1.2. Composition of the substance(s)

Not relevant for this restriction proposal due to the high number of substances included in the
scope . Afocus could be done forthe substances o n thelistof concern . Indeed, the substances
included in the list of concern are only disperse dyes. These dyes do not have specific
composition however compared to the disperse dyes already classified as skin sens itiser
1/1A/1B and are used i  n the same way as the already classified ones (please see A.2).

2Dossier submitterdés per2®nal communication
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B.1.3. Physicochemical properties

Physical and chemical properties are not included in this report due to the high number of substances included in scope
(see Table 5).

substance s of the list of concern

Table5 : Chemical and physical properties of the substances included in the list of concern

except for the

Substances  (CAS number) EC Number Classification Melting Boiling Relative Vapour Water Log Kow
under CLP point point density pressur solubility
e
Cl Disperse Blue 3 (2475 -46-9) 219-604 -2 Not classified 187°C 437°C 1.14 ND Insoluble ND
Cl Disperse Blue 7(3179  -90-6) 221 -666 -0 Not classified 215-220°C 491°C 1.607 ND ND ND
Cl Disperse Blue 26 (3860 -63-7 or 600-078-1 Not classified 217°C ND 1.34 - 1.53 ND 6.65 g/L 0.93
2580 -56-5 or 100357 -99-1or 13324 - 603-725-6
23-7) 223-373-3
219-943-6
ClI Disperse Blue 35 (12222  -75-2or 602 -260 -6 Not classified ND
56524 -77-7) 260-243-5
Cl Disperse Blue 102 (12222  -97-8) 602 -282 -6 Not classified ND
Ci Disperse Blue 106 (12223  -01-7) 602 -282 -2 Not classified ND 550.8°C 1.39 ND ND ND
Cl Disperse Blue 124 (61951 -51-7) 612-788-9 Not classified ND 545.66°C | 1.352 ND ND ND
Cl Disperse Brown 1 (23355 -64-8) 245-604 -7 Not classified ND 647 ..5°C 1.543 ND ND ND
Cl Disperse Orange 1(2581 -69-3) 219-954 -6 Not classified 157 .5-158°C | ND 1.24 ND Insoluble (10 ND
“glL)
Cl Disperse Orange 3 (730  -40-5) 211-984 -8 Not classified 280°C 460 .2°C 1.34 ND ND ND
Cl Disperse Red 1 (2872  -52-8) 220-704 -3 Not classified 160 -162°C 522.5 1.23 ND ND ND
Cl Disperse Red 11 (2872  -48-2) 220-703-8 Not classified ND 575 .6°C 1.429 ND Insoluble ND
Cl Disperse Red 17 (3179  -89-3) 221-665-5 Not classified ND 586 .5°C 1.283 ND ND 2.9
Cl Disperse Yellow 1 (119 -15-3) 204 -300 -4 Not classified 191 -196°C 443 .8°C 1.549 ND Practically ND
insoluble
(0.02 g/L)
Cl Disperse Yellow 9 (6373 -73-5) 228-919-4 Not classified 187 -190°C 466°C 1.511 ND Insoluble ND
(9.9.10 -3 g/L)
Cl Disperse Yellow 39 (12236 -29-2) 602 -641-7 Not classified ND 465 .9°C 1.219 ND ND ND
Cl Disperse Yellow 49 (12239  -15-5or 235-473-4 Not classified ND ND 1.62 ND ND ND
54824 -37-2) 611-202-9
Cl Disperse Orange 149 (85136 -74-9) 400-340-3 C 1B H 350 158 .5°C >250°C 1.28 ND <0 .01 mg/L 4.6
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Substances  (CAS number) EC Number Classification Melting Boiling Relative Vapour Water Log Kow
under CLP point point density pressur solubility
e
Aquatic Chronic
4H413
Cl Disperse Violet 1 (128  -95-0) 204 -922 -6 Not classified 265 -269°C 544 .2°C 1.456 ND ND ND
ClI Disperse Violet 93 Not classified 172 7 180°C 680.8 - 1.42 - 1.64 0 Pa 20 - 33.3 pg/L 5.71 5.8
695 .2°C @ 20 °C
Cl Disperse Yellow 64 (10319 -14-9) 233-701-7 Not classified ND 505 .4°C 1.691 ND Miscible ND
Cl Disperse Blue 291 (122463 -28-9) 602 -785-0 Not classified 173 - 203°C | 700 .4- 1.42 - 1.58 0.001 522 ug/L - 1.543 -
686 .4 Pa@ 20 | 10 mg/L@ 20 6.9
°C °C
Cl Disperse Yellow 23 (6250 -23-3) 228-370-0 Not classified ND ND ND 2.41.10 - | 6.04.10 -5 5.75
9 mm mg/L
Hg
ClI Disperse Orange 37/76/59 (13301 - 236-325-1 Not classified No data
61-6 or 12223 -33-5 or 51811 -42-8) 602-312-8

ND: not determined
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B.1.4. Justification for grouping

The justification for targeting the substances in this restriction proposal is explained under
1.1 Introduction and 1.1.4 Scope.

B.2. Manufacture and uses (summary)

Data about manufacture and uses are provided in details in Annex A.
B.3. Classification and labelling

B.3.1. Classification and labelling in Annex VI of Regulation
(EC) No 1272/2008 (CLP Regulation)

The classifications  of the substances in the scope are included in Appendix B.1 and in section
1.2.2 of the main report.

B.3.2. Classification and labelling in classification and
| abelling inventory/ |l ndustryods s
and labelling 1

Due to the large number of substances in the scope of the restriction proposal , the notified
classification and | abelling in the <classific-ation
classification(s) and labelling is not included in appendix B.1.

B.4. E nvironmental fate properties

Not relevant .
B.5. Human health hazard assessment

B5.1 Skini rritation

The substances with harmonised classification as Skin irritation in Category 2 have the
potential to cause reversible damage to the skin, such as eryth ema, oedema or limited scaling.

B 5.2 Skinc orrosi on

The substances with harmonised classification as Skin corrosion in Category 1/1A/1B/1C have
the potential to cause destruction of skin tissue , such as necrosis, ulcers and scars.

B.5. 3. Skins ensitisati on

The chemical substances in the scope of the proposed restriction either have harmonised
classifications as skin  sensitisers in Category 1/1A/1B or have been indicated to have skin
allergenic properties
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The substances with harmonised classifications as skin sensit isers in Category 1/1A/1B have
the potential to cause allergic contact dermatitis (ACD) inindividuals that are exposed to the
substances via the skin.

The chemical substances in the scope of th e proposed restriction which are contained in the

list of concern (see section 1.1.4.3) are considered to have skin sensitising properties,

although not having a harmonised classification as such. The disperse dyes on the list of

concern are included in se  veral voluntary schemes such as Oeko -tex standard, Bluesign,
Global Organic Textile Standard, Zero Discharge of Hazardous Chemicals, EU Ecolabel and

Nordic Swan Ecolabel because they are considered as allergenic dyestuffs . They are also
mentioned in scient ific literature, through patch testing results and in Anses study performed

in 2018. In addition, the EU Commission lists Disperse Blue 26, Disperse Blue 102, Disperse

Orange 37, Disperse Orange 149, Disperse Yellow 23 and Disperse Yellow 49 as skin allerg ens
(Malinauskiene, 2012 ).

B.5.3.1. Development of allergic contact dermatitis

ACD is a type IV or delayed type hypersensitivity reaction, which means that it is an allergic

response that is mediated by T cells. The Dossier Submittera  cknowledge s that the definition

of the term skin sensitisation may differ slightly between regulatory  framework s such as the
CLP Regulation and the Cosmetic Products Regulation and scientists in the dermatology and
allergy field. In this restriction proposal, sensiti sation and skin sensitisation is defined as in

the CLP Regulation, where it is stated that the development of skin sensitisation includes two

phases. The first phase is the induction phase in which the immune system is primed.  After
penetrating the skin,t  he chemical binds to proteins and hapten - carrier complexes are formed,
which are recognized and processed by Langerhans cells that migrate to the draining lymph

nodes. In the lymph nodes, Langerhans cells present the hapten -carrier complexto T  -cells,
whic h in turn are activated and start to proliferate and generate so -called memory T -cells.
These T -cells recirculate and gain access to the skin. This is an asymptomatic event which
may occur instantaneously or take place over months or years of exposure tot he allergen .
After induction , re -exposure to the allergen leads to the second phase (elicitation) in which
the hapten complex is processed again by Langerh ans cells and presented to the memory T -
cells present in the skin. The activation of these T -cells ca uses a rapid release of cytokines
and other inflammatory mediators, leading to an inflammatory response in the skin, the ACD.
Currently in humans, the only detectable and measurable health effect of skin sensitisation is

the elicitation phase, or the ACD. Prevalence and incidence are therefore related to the ACD.

The clinical features of ACD include eczema, oedema, rash and itching , pruritis and vesicles
Symptoms can range from mild to severe, and they can appear within a few hours up to 10
days after the moment of contact with the allergen. The inflammatory response typically
develops at the site of allergen contact. Symptoms are maximal within 2 T 3 days and, without
further exposure  to the allergen, they decline.

B.5.3.2. Allergic contact dermatitis acquir ed from textiles and leather

ACD from textiles has been described in clinical studies and case reports and reviewed in

many scientific publications and authority reports (Coman et al.,, 2014; RSP, 2013 ; Keml,
2014; Lisi et al., 2014; Mobolaji -Lawal & Nedoro st, 2015; Moreau et al. , 2005; Nygaard et
al., 2013; Pacheco etal.,, 2013; Salute, 2012; Uzuncakmak et al., 2015; Vandevenne et al.,
2015). ACD is manifested as inflammation of the skin typically characterised by redness, rash

and oedematous and/or scaly s kin lesions (Salute, 2012). The lesions are primarily located
on the chest, abdomen and thighs but can involve all parts of the body. The clinical picture
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may vary considerably and be difficult to diagnose. The condition is mainly associated with
synthetic materials, and the garments include trousers, skirts, underwear, shirts, nylon
stockings and sportswear (Lisi et al., 2014). For more detail, see Annex C.

B.5.3.3. Diagnosis of  allergic contact dermatitis

The diagnosis of ACD is made through patch testing. It involves standardised application of

small doses of a set of potential or individually suspected skin sensitisers  for a period of 1-2
days. Normally a standard set of allergens are used. Example s are given in Annex E.5.1.2.1.
In the foll owing days , typically up to 48 hours , exposed skin sites are checked for the

occurrence of allergic reactions. International guidelines for the application, reading and
interpretati on of the patch test exist (SCCS 2012)

B.5.3.4. Prevention  of allergic ¢  ontact dermatitis

Primary prevention aims at preventing induction, whereas secondary and tertiary prevention
deals with avoiding elicitation (the manifestation of ACD).

B.5.3.5. Classification of skin sensitis ers according to the CLP
Regulation

Evidence t hat a substance can lead to sensitisation by skin contact in either humans or

animals will normally justify ¢ lassification as a skin ~ sensitiser . Most of the substances in the
scope of the proposed restriction have harmonised classifications as skin  sensiti sers (Skin
Sens. 1). Sub -categorisation into category 1A (strong an d extreme skin  sensitisers ) and 1B
(medium or weak skin sensitisers ) could be made based on sufficient evidence of potency.

The generic classification limits for skin sensiti sers in mixture sare 1 and 0.1 % for substances

in Category 1/1B and 1A, respectively. The labelling limit for skin  sensitisers on Annex VI of
the CLP -legislation are set to one tenth of the classification limit. It should be noted that

textiles and leather articles  are not covered by CLP, and therefore does not require labelling
according to chemical content.

Most substances included in the scope of this restriction proposal are classified as Skin Sens.

1, thus lacking sub -categorisation according to potency. The d ecision on harmonised
classification was for many of those substances made prior to the introduction of sub -
categorisation , and the majority of the skin sensitisers on Annex VI have therefore not been
evaluated according to potency

B.5.3.6. The d ose -resp onse relationship of skin sensitisers

The induction and elicitation  of skin sensiti sation in humans is generally regarded to be a
threshold phenomena (i.e. there is an exposure threshold , 1 g/ ¢&rbelowwhich sensiti sation
either does not occur or is not observed clinically ). However, t he dose -response relationship
between skin contact with sensitisers and the actual induction and/or elicitation  is complex
and the thresholds are therefore often difficult to identify  , in particular at a population level

It has been found that the risk for skin sensitisation is not only dependent on the dose of
allergen per unit area of skin but also on the number of exposures , or accumulated dose
(SCCS, 2012). Otherimportant factors are the duration of skin exposure, the p resence of skin
irritants and/or  of other sensitisers (combination effects), the anatomical sites of exposure,
condition of the skin | the level of o cclusion and individual susceptibility
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The sensiti sation orinduction threshold is determined by the poten cy of the chemical and the
exposure. Potency can be defined as the relative ability of a chemical to induce sensiti sation .
Potency determination is typically based on results from animal studies, such as the local
lymph node assay (LLNA), in which chemicals are tested in mice in order to define the
sensiti sation potential. It may also be inferred from historical data from Human Repeated

Insult Patch Test (HRIPT). The sensitisation threshold may be used to set limits in products

that may preventindi  viduals from becoming sensitised to skin allergens (primary prevention).

The elicitation threshold dose can be identified by experimental dose i response studies
performed on allergic individuals . This dose is likely to be lower than the threshold dose for

the induction of  sensiti sation (Allenby et al. , 1989, 1993; Andersen et al., 2001; Frosch et
al., 1995; Johansen et al., 1996; McFadden et al., 1998; Menné, 1994 ) howeveritis unclear
whether induction threshold doses of sensiti sers can be readily extrapo lated to elicitation
thresholds. The complexity is that elicitation thresholds not only depend on the intrinsic
properties of the  chemical but also on the exposure dose that induced sensiti sation , and the
strength of the  sensiti sation . Studies in humanvol  unteers have demonstrated that an inverse
relationship exists between the strength of sensiti sation and the elicitation threshold dose
(Boukhman et al. , 2001; Friedmann, 2007; Friedmann et al., 1983). This means that at a
higher sensiti sation dose, alower doseisneeded for elicitation responses (Scott et al., 2002).
Hence, al though it is expected that the dose needed to induce skin allergy  will be higher than
the dose needed to el icit an allergic reaction , it is not given that an allergen with low
sensiti sation potency will also require a high dose to elicit an allergic reaction in already
sensiti sed individuals. Fischer et al. (2011) found a rather small variation in the elicitation
doses between allergens, for the most sensitive part of the allergic popu lation, and no clear
relationship between induction potency and elicitation threshold for a range of allergens.
Griem et al. (2003) have shown that in humans no correlation could be shown between

sensiti sation and elicitation thresholds, hence, thresholds for sensiti sation can currently not
be used to predict elicitation thresholds.

Elicitation threshold doses may originate from patch testing with dilution series of skin
sensitisers or from repeated open application tests (ROAT) . The ROAT mimicks day -to-day
exposure conditions  to the product containing the allergen , and typically uses single dosings
which are a small fraction of the patch test dose. (SCCs, 2012 ) From these two types of
studies , the dose that give reactions in 10 % of the most sensi tive individuals may be
identified (ED10 or MET 10%, See below), and be used to set limit values in various products,

in order to protect consumers from manifestations of allergy (secondary or tertiary
prevention). However, d  ose-response studies of elicitat  ion of contact allergy to determine
reliable limit values are rare (NEG, 2018)

MET (Minimal Elicitation Threshold): The MET 10% Value represents the concentration at which
10% of sensitised individuals elicit a reaction. The MET 10% IS derived from one occl uded
exposure to a dose of allergen at 0.5 cm 2 area for 48 hours. (Johansen et al., 2011).

ED (Elicitation Dose): The ED  10% is the dose required to elicit a reaction in 10% of sensitised
individuals. Values available in the literature are not necessarily d erived from occluded  patch
testing and therefore may differ from MET 10% values. However, the ED10 values given in the
present restriction proposal are all derived from patch testing with dilution series, under

occlusion during 48 hours.
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B.5. 3.6.1. Individual susceptibility

Data show that children are not more susceptible to skin sensitisation than adults (Cassimos

et al., 1980; Epstein, 1961). Experimental evidence show s that young children are less easy
to sensitise, meaning that a risk assessment  for adults is enough conservative for children.
The risk for skin sensitisation has primarily been linked to the exposure and the inherent
properties of the chemical, i.e. its potency . A review on developmental immunotoxicology and
risk assessment by Holsa pple et al. (2004) concluded that current risk practices have
generally proved to be sufficient ly protective for  children (> 6 months old) and an additional
safety factor is not needed for additional protection. Another review by Militello et al. (2006)

finds that the risk of sensitisation appears to increase with age, which may be linked to an

increase in exposure. It exists some exception for the skin for premies (born before 37
weeks). For more details, please refer to Annex E.5.1

B.5. 4. Reference dose

The threshold dose for elicitation reactions is usually lower than that of induction. This means
that in general, a dose per skin area derived to protect already sensitised individuals from
manifestation  of the ACD (elicitation) will also protect naive sub jects from induction , but not
the reverse.

Based on the experience of the nickel regulation, it has been shown that the dose that elicit s
ACD in 10% of already sensitised individuals will not only protect 90% from developing ACD
but will also  prevent induction of skin sensitisation and thus decrease the incidence of allergy
globally (Jensen et al., 2002; Johansen et al. 2000; Schnuch etal. , 2003 ). In order to protect
the general population ~ from the manifestation of allergy, the ACD, as well as induction of skin
sensitisation , the Dossier Submitter therefore propose s to use a threshold dose which aims

to protect consumers from the elicitation of skin allergy when exposed to chemicals in textiles.

For a number of recognised contact allergens in human s, dose -elicitation studies on sensitised
individuals are available. These studies indicate that it is in principle possible to derive

exposure levels that the majority of sensitised individuals will tolerate. However, for the
majority of skin allerge  ns in this scope such data is not found . A general elicitation threshold
dose is therefore suggested for those substances . This dose is based on results from a meta -
analysis of dose response relationships for 8 different skin allergens (see section B.5.4.2 .2.
below) .

B.5.4.1. Information gathering and search strategy

The skin sensitising properties of substances with a harmonised classification has been agreed

upon at the EU level. No detailed hazard assessment is therefore needed. Elicitation threshold

doses (ED10 or MET 10% - values) was however searched for in the literature. T o efficiently and
effectively deal with ~ the large amount of  substances with a harmonised classification as skin
sensitisers included in the scope , the Dossier Submitter used the Mas ter list (see Annex E) as

a starting point for information searches. The Master list contains a number of substances

that potentially are used in the production of textile and leather. Of the substances in the

Master list, a number of substances were furth er targeted for information searches based on

a criteria defined by the Dossier submitter

1 Groups of chemicals with a structural similarity or same toxic entity (eg. diisocyanates,
(meth) acrylates, chromium VI compounds )
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1 Substances for which there is potential for high exposure (deliberate use in textile or
leather, substance intended to stay on article and high levels of substance in textile or
leather ) and

1 Substances that are  well -known skin sensitisers  (e.g. rosin, form aldehyde, nickel and
cobalt )

For the substances on the list of concern, a more detailed hazard assessment was performed.

In general, the  Dossier Submitter had difficulties to find public data on elicitation threshold
doses for most chemicals. The Dossier Submitter  search strategy included mainly the internet
and the search engine PubMed . Search terms used were chemical names, CAS numbers and
chemical group names.  Furthermore, the Dossier Submitter looked for information in the Call
for Evidence responses and via personal communication with researchers in the field. For

some targeted substances /groups of substances such as allergenic disperse dyes, chromium
and formalde hyde, sparse data was found (Table 6). Detailed information can be found in
section B.5.4.2.

Table6 : Groups of substances or substances whigtie targeted for hazard information searches.

Group /Substance Number of Group or Source of the ED10
substances substance specific or MET 10%
elicitation
threshold dose
(ED 10 or MET 10% )
Diisocyanates 7 - -
(Meth)acrylates 4 - -
Chromium VI compounds 8 0.02 pg/cm 2 Cr (VI) Restriction
proposal , 2012
Nickel 1 0.82 ug/cm ? Fischer etal. 2011
Dyes 2 direct dyes, - -
2 acid dyes - -
8 disperse dyes 13 0.0003 pg/cm 2 Ryberg etal. , 2009
DCHP 1 - -
Rosin and derivatives 2 - -
Formaldehyde 1 20.1 pg/lcm 2 Fischer etal. 2011
Cobalt 0.44 pg/lcm 2 Fischer etal. 2011
1,4 paraphenylene 1 1.5 yg/cm 2 Sosted et al . 2006
diamine
Glutaraldehyde 1 - -
B.5. 4.2. Hazard information related to targeted substances or groups

of substances

Allergenic disperse dyes

Eight disperse dyes are included within the list of substances with harmonised classification

as Skin Sens 1 according to CLP, likely to be present in textiles (Keml , 201 9) and 24 disperse
dyes are additional included in the scope via the list of concern.  The disperse dyes on the list
of concern were included based on a hazard and potential risk for skin sensitisation agreed

upon by procedures and voluntary schemes such as Oeko -tex standard, Bluesign, Global

13 The disperse dyes with harmonised classifications as skin sensitisers were assessed as members of the larger
group of disperse dyes included in the list of concern.
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Organic Textile Standard, Zero Discharge of Hazardous Chemicals, EU Ecolabel and Nordic
Swan Ecolabel .

Disperse dyes have been linked to textile -induced contact allergies (see for example
Brookstein 2009; Mobolaji  -Lawal and Nedorost 2015 ). Patients that seek medical care for
contact allergy are diagnosed wi th the use of patch tests containing a series of allergenic
substances. The European Baseline Series is the most common patch test series in the EU

and is routinely used to diagnose patients at dermatology clinics. Included in the textile dye
mix are Dispe rse Blue 35, Disperse Blue 106, Disperse Blue 124, Disperse Orange 1, Disperse

Orange 3, Disperse Red 1 and Disperse Red 17, and Disperse Yellow 3. The prevalence of
contact allergy to disperse dyes has been investigated in several publications , With  varyi ng
results . In short, the  prevalence of allergic textile dermatitis to disperse dyes among
consecutive patients at dermatology clinics is typically around 3% (Isaksson et al., 2015 a;
Isaksson et al, 2015 b; Ryberg et al., 2006, 2010 , 2011, 2014; Hatch et al, 2000;
Malinauskiene et al, 2012 ; Kem |, 2016 ). More information on prevalence data on disperse
dyes can be found in detail in Annex E.5.

The relative importance of individual dyes within the group of allergenic disperse dyes as
culprit agents  of ACD s difficult to assess since only a few of them has been examined by
epicuteaneous testing in clinical trials. In addition, there are frequent reports of cross -
reactions with other dyes and with 1,4 -phenyl ene diamine (PPD).

The s ensitising potential of some disperse dyes has been investigated in mice using the local

lymph node assay (LLNA). Disperse Blue 106 and D isperse Blue 124 have been identified as

strong allergens in several studies (Seidenari et al. 1991; Betts et al. 2005; Kimber et al.

2005) . The sensiti sation potential of D isperse Blue 106 (the | owest EC3 value was 0.003%

for disperse Blue 124, which correspo? dasseftimatelmas ar ea ¢
being similarto 2,4  -dinitroch loro -benzene (Betts et al, 2005) . Other disperse dyes have been

found to have a higher sensitisation threshold. The suggested relative variation in induction

potency between different disperse dyes are depicted in Figure 5.

LLNA
DB 124
DB 106
DB 1
DR 1
DO 37
DB 35
DO 3
DG 3

Figure5: Variation in induction potency between different disperse dyes. DB refers to Disperse Blue,
DR to Disperse Red, DO denotes Disperse Orange and DG rdédspdmse Greefresults from in vitro
tests excludedjBfR, 2012).

Elicitation threshold doses based on patch testing with dilution series have been studied with

purified dyes Disperse Blue 1 06 and 124. Two out of 21 patients (10%) tested positively to
concentrations corresponding to 0.00030 ng/cm 2 (lowest dose tested) of the purified Disperse
Blue 106, and one of them also to the corresponding dose per square centimet er of the

purified Disperse Blue 124 (Ryberg and al ., 2009 ). This skin area dose is comparable to the
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lowest doses reported to give positive reactions in sensitised subjects, such as some phenol
formaldehyde resins (Bruze et al, 1986; Zimmerson et al. , 2000) and the perfume contact
allergen chloroatranol (Johansen etal, 2003), all regarded as very potent sensiti sers. Disperse
Orange 1 have also been indicated to have the same low threshold as Disperse Blue 106 and

Disperse Blue 124 (Malinauskiene et al ., 2011).

The value of 0.0003 pg/cm 2 was used as athreshold do se to calculate concentration limits in
textiles and leather for all allergenic disperse dyes included in the scope

Chromium VI compounds

The estimated minimal elicitation threshold for 10% of sensitised individuals, MET10% values

have been reported to be between 0.02 - 0.9 ug/cm 2. In the restriction dossier for chromium

VI compounds in leather (ECHA 2012b), the lower value was used in the overall risk
assessment . This value of 0.02 pg/cm 2 was used as the reference dose in the present
restriction proposal

Diisocyanates

No information on elicitation threshold doses for diisocyanates has been found .
(Meth)acrylates

Although skin allergy to (meth)acrylates seems tobe an overall increasing problem in society,
no information on elicitation thresholds doses have been found in the literature.

Formaldehyde

An ED10 -value of 20.1  pg/cm 2 was reported in Fischer et al., 2011. This value of 20.1 pg/cm 2
was used as the reference dose in this restriction proposal to calculate the concentration limit
in textile and leather articles for formaldehyde.

Nickel
5 different ED10 -values for nickel were reported in Fis cher et al., 2011. The median value of
0.82 pg/cm 2 was used as the reference dose in th is restriction proposal to calculate the

concentration limit in textile and leather articles for nickel.

Cobalt

An ED10 -value of 0.44 pg/cm 2 was reported in Fis cher et al., 2011. This value of 0.44 pg/cm 2
was us ed as the reference dose in this restriction proposal to calculate the concentration limit
in textile and leather articles.

1.4 paraphenylene diamine

An ED10 value of 1.5 pg/cm 2 was reported in  Sosted et al., 2006. This value of 1.5 ug/cm 2
was used as the reference dose in  this restriction proposal to calculate the concentration limit
for 1,4 paraphenylene diamine in textile and leather articles .

Direct dyes
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No ED10 or Met 10% value has been found in the literature.

Acid dyes

No ED10 or Met 10% value has been found in the literature.

Rosin _and derivatives

No ED10 or Met 10% value has been found in the literature.

DCHP

No ED10 or Met 10% Vvalues has been found in the literature.

B.5.4.3. Default elicitation threshold dose

Fischer et al. (2011) gathered 16 patch test dose -elicitation studies for ~ eight well known skin
sensitisers  (i.e. methyl chloroisothiazolinone/ methylisothiazolinone, formaldehyde, nickel,
cobalt, chromium, isoeugenol, hydroxyisohexyl 3 -cyclohexene carboxaldehyde, and
met hyldibromo glutaronitrile ) from the scientific literature, according to pre -determined
quality criteria. The data was used to fit dose -response curves to identify the doses that will
elicitan allergic  response in 10% of allergic individuals under patch te st conditions (ED10) for
the different allergens (Figure 6). The median ED10 value was 0.835 T g/ é.nThe authors
found a rather small variation in the ED10 value between the various allergens (within afactor
of 7 from the lowest to the highest value, leaving out three outliers ).
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Figure 6 : Logistic doseresponse curve for 16 patch test elicitation dgsesponse studies with
methylchloroisothiazolinone/methylisothiazolinone (MCI/MI), formaldehyde, nickel, cobalt, chromium,
isoeugenol, hydroxyisohexyt@/clohexene carboxaldehyde (HIQE)scher et al., 2011)

The results from the  Fischer et al. study stimulated thoughts on the pos sibility of introducing
a generic limit in exposure to allergens  for regulatory purposes, in cases when there is a lack

of data for establishing chemical specific thresholds . For example, a generic elicitation limit

of 0.8 ug/cm 2 has been used to derive th e 0.01% (100 mg/kg ) limit for potent fragrance
allergens in cosmetic products indicative for safe use (SCCS, 2012). The SCCS  comments that
the suggested limit value may hold for weak to strong allergens , but that some strong and
extreme sensitisers may require lower individual thresholds. On the other hand, for very weak
sensitisers , this generic threshold may be overly conservative. An elicitation threshold dose
of 0.8 pg/cm ? has also been proposed by the Risk Assessment Committee (RAC), as the

refe rence dose for skin sensitisation in the restriction of tattoo inks and permanent make -up
restriction proposal

B.5. 4.4 Conclusion on reference  dose

The Dossier Submitter propose s to use available elicitation threshold doses (ED10 or MET 10% )
as referenc e dose for substances or groups of substances for which such information has been
found in the literature (e.g. disperse dyes, formaldehyde , chromium VI compounds ).

Elicitation threshold doses have served as the basis of several regulatory decisions regarding
allergens. (Johansen et al., 2011). Moreover, since there seems not to exist a clear link

between the potency of a skin sensitiser and its elicitation threshold, the potential influence

of difference in  potency on elicitation limits within groups is disregarded in the proposal. The

Dossier Submitter  also propose s to use the default elicitation threshold dose of 0.8 ug/lcm 2
proposed by Fischer et al. (2011), as the reference dose for the substances or group s or
substances for which  no specific elicitation threshold  dose has been found

B.6. Human health hazard assessment of physicochemical
properties

B.6.1. Explosivity

Not relevant

B.6.2. Flammability

Not relevant

B.6.3. Oxidising potential

Not relevant

B.7. Environmental hazard assessment

Not relevant.
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B.8. PBT and vPvB assessment

Not relevant.

B.9. Exposure assessment

B.9.1. General information on releases and exposure

B.9.1. 1. Summary of the existing legal requirements

The existing legal requiremen ts are presented in Annex E.1

B.9.1. 2. Summary of the effectiveness of the implemented operational
conditions and risk management measures

Different risk management measures exist at European level or country based, that could re -
inforce the necessity of this restriction proposal. To this respect, three measures are of
interest : RAPEX system , the French poison center information system and the French studies
from the DGCCRF.

RAPEX:

The European Commission set up the Rapid Alert System for dangerous non -food products
(RAPEX) to facilitate exchanges between the national authorities of the 31 European countries

and the European Commission on dangerous products/articles placed on the market.  Every

week, since 2004, the Commission publishes alerts reported by the national authorities. These
alerts include:

1 Information on the dangerous products found;

1 The risks identified,;

1 The measures taken by the notifying country, with the aim of preventing or restricting
their use. The measures can be imposed by the national authorities (compulsory
measures) or taken directly by the producers/distributors (voluntary measures).

9 All the countries where the same products can be found.
A survey w as carried out from 2004 to 2016 on the "Clothing, textiles and fashion items"

product category, for the chemical risk and for all countries combined. From this survey, the
information below  could be noted.
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