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Annex A. Manufacture and uses

A.1. Manufacture, import and export
A.1.1. Manufacture of tattoo inks and PMU

Tattoo ink manufacturers formulate tattoo and PMU inks using different chemical
substances, but they usually do not synthesize them. One important problem highlighted by
several authors in the literature (e.g., (Blume, et al., 2015), (Hauri, 2016), (Jacobsen &
Clause, 2015), (Petersen & Lewe, 2015)) and by many stakeholders, such as TIME (Tattoo
Ink Manufacturers of Europe,! a manufacturers' association), is that the colourants used in
the formulation of tattoo and PMU inks are not produced for the purpose of being injected
sub-cutaneously. Therefore, they have not undergone any risk assessment that takes into
account their injection into and long-term presence in the human body.

The colourants incorporated in tattoo and PMU inks are usually produced by the chemical
industry for outdoor applications in products such as textiles, paints for cars and plastics,
because they show good light fastness properties (resistance to fading when exposed to
light) (JRC, 2015b). According to Petersen & Lewe, the development of new colourants for
the special demands of several industrial applications (e.g., for growing industries in
applications such as automotive coatings and interior or exterior paints) is the reason for
the current presence of a huge variety of different chemical structures and modifications.
Manufacturers of colourants sometimes offer the same type of colourant for more than one
application (plastics, coatings, printing, textiles). Some colourants approved for use in
cosmetics (in accordance with the EU Cosmetic Products Regulation, i.e., Regulation (EC) N°
1223/2009 or the CPR) are also available. However, because the tattoo business is small
and not profitable compared to other industries, such as cosmetics or industrial coatings,
colourants for tattoo inks and PMU are not specifically developed, produced and assessed
for their function. Results from analytical test of colourants show the presence of impurities
such as chromium VI in chromium oxides, nickel, copper and cobalt in iron oxides, aromatic
amines in azo colourants and polycyclic aromatic hydrocarbons (PAHs) in carbon black.
(JRC, 2015b)

Colourants can comprise up to 60% (typically around 25% as stated in Annex B) of the final
formulation of tattoo inks and PMU. They are responsible for the colour, brilliance and light
fastness of the tattoo or PMU. (JRC, 2015b) Because many pigments used in the formulation
of tattoo inks and PMU are produced for other applications, where higher contents of
impurities are unproblematic, their purity is not very high: it has been reported to be
between 70 and maximum 90% (JRC, 2015b). In general, cosmetic or medical grade
pigments have the highest purity, however, their costs can be higher in comparison to
industrial grades for the same colour. Therefore, the selection of pigments is one of the
critical aspects of the formulation process. Many companies manufacturing tattoo inks and
PMU are micro, small or medium sized and do not have the capacity to conduct extensive
risk assessment of their inputs or final products, although it has been reported that
analytical testing of the chemical composition is common.

More than 40 100 litres of tattoo inks and 11 000 litres of PMU inks were formulated within
the EU in 2016. (See Table 1.) The main EU manufacturers of tattoo inks are based in the

! http://time-online.eu/
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UK and Germany, while Germany dominates the EU-based manufacturing of PMU according
to survey by (JRC, 2015b). Other Member States mentioned in the JRC report where EU
manufacturers of tattoo inks are located include Italy, Spain, Sweden, and Poland, while
PMU is also produced in Italy, Spain, France, Austria, Switzerland and the Netherlands,
although there is uncertainty of the exact place of origin of some products. The JRC study
notes that the EU and global market is complex and “it is not easy to understand who is
producing what”, as one manufacturer may produce more than one brand (own or for
private label). In total, the study suggests that there are about 90 EU-based and
international manufacturers of tattoo inks on the EEA31 market and about 55 PMU
manufacturers (JRC, 2015b). According to Michel 2015, there are approximately 30
companies that produce tattoo inks in Europe and many PMU inks are private-lablel
products manufactured in Germany and Italy (Michel, 2015).

Many of the tattoo inks and PMU manufacturers are often specialised in the manufacture of
tattoo inks and PMU only and some are further specialised in formulating one of the two.
Some are downstream integrated with tattoo parlours or with the manufacture of
specialised instruments.

Many tattoo inks and PMU formulators are micro and small businesses. The largest company
in the industry is the US based Starlight Enterprises which built its business on the
reputation of its founders and owner Mario Barth who following the success of its tattoo
parlours, introduced in 2002 the Intenze line of tattoo inks. The company is privately
owned, therefore, public financial information is not available. It is estimated to have multi-
million dollar revenue (IBISWorld, 2016), although it is uncertain what contribution tattoo
ink formulation has to the company revenue and profit stream.

Table 1 Tattoo inks and PMU on the EEA31 market — 2016 estimates (litres)

Tattoo ink PMU Total
EU31 manufactured 40 100 11 300 51 400
Exported 2100 2100 4 200
Imported to EU31 114 000 1 600 115 600
Total on EU31 market 152 000 10 800 162 800

Notes: Estimates based on interviews with selected manufacturers and JRC data (JRC, 2015b). See
Annex C: Baseline for further information.

Manufacturing of tattoo inks is similar to other formulation processes. The following is a
description of good manufacturing practices (GMP) according to TIME using a cleanroom but
there are reports that some tattoo artists mix their inks with purchased pigments in their
studios. Tattoo inks “recipes” are also available online and can be used by tattooists or for
do-it-yourself purposes. The formulation process includes:

- Receipt and labelling of raw materials. Sampling, analysis and testing is often
performed. Raw material vetted by quality control is stored. Non-compliant raw
material is returned to distributor or disposed.

- Raw material (colourants and auxiliary ingredients) is checked and weighed
according to the manufacturing protocol in the preparation room (weight room). The
ink is then mixed and dispersed. The ink is checked again for compliance with
standards. Compliant inks is sent for filing, non-compliant ink is quarantined.
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- Filling and sealing of the ink and sterilisation, according to cosmetic or sterile
pharmaceutical guidelines. TIME 2005 state that tattoo inks should be treated as
class 2b medical device, i.e., implantable devices and longOterm surgical invasive
devices. Quality control is performed and ink meeting sterility guidelines is released
with proof of sterility. Non-compliant ink is quarantined.

- The sealed ink is labelled and packaged with all necessary information, including
sterilisation batch data.

- After final quality inspection, the inks are released for sale.

- Samples of the finished product for each batch are retained for minimum of one
year, while samples of raw materials for two years after the release of the product.
(Michel, 2015) (TIME, 2005)

The TIME GMP recommend strict quality management according to ISO 9001:2008 with
multiple checks. Highlighted is also the importance of the purchasing process and setting of
quality parameters for raw materials (Michel, 2015). This is of particular importance for
colourants which are often the main source of impurities and other hazardous materials.
Stakeholders have reported that another impurities, in addition to those present in raw
materials, that can be introduced during the manufacturing process is nickel when stainless
steel equipment is used. In general, stakeholders have reported in the public consultation
that every stage of the process can be a source of impurities (from manufacturing,
packaging, transportation of raw materials to formulation, packaging and storage of the
final product).

A.1.2. Import and export of tattoo inks and PMU

As shown in Table 1, a substantial share of the tattoo inks on the EU market is imported
(about 114 000 litres in 2016). Between 70% and 80% of the tattoo inks on the EU market
are manufactured outside the EU, with US products mainly being used by professional
tattooists, while Chinese products are typically used by amateur tattooists. (Michel, 2015)
(JRC, 2015b) Other imported tattoo inks originate from Japan, Brazil, or Mexico. For
example, in the UK 32% of tattoo inks appear to be domestic, 40% imported from the US,
10% from Asian and 4% is of EU origin (other than UK). (NVWA, 2017) (JRC, 2015b).

According to reports, about 20% of PMU on the EU market is imported, primarily from the
US or China. (Michel, 2015), (JRC, 2015b)

As shown in Table 1, a small percentage of the EU produced tattoo inks is exported (about
5%), while close to 20% of EU formulated PMU is sold internationally (primarily in North
America).

Prices of tattoo inks have been reported by stakeholder between €6 and €25 per 30 ml
bottle, while for PMU inks between €15 and €120 per 15 ml bottle.

For further information regarding the tattoo inks and PMU on the EU market, see Annex C:
Baseline and the report by (JRC, 2015b).

A.2. Uses
Tattoos and the tattoo process

According to CoE ResAP(2008)1, “tattooing is a practice whereby a permanent skin marking
or design (a “tattoo”) is administered by intradermal injection of product consisting of
colourants and auxiliary ingredients.”
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Types of tattoos

Tattoos can be decorative, traditional, medical, traumatic or temporary:
Decorative tattoos

Decorative tattoos represent the majority of tattoos today. They are designs, drawings, or
inscriptions using modern tattoo inks and electric tattoo machines. Although fading over
time, they are considered permanent in the sense that they are long-lasting, often for
several decades. Studies show the application of decorative tattoos everywhere on the
human body with trunk and arms being the most preferred areas. (Hggsberg, et al., 2013)
Tattoos on mucous membranes (e.g., in the mouth, genital areas or the sclera of the eye)
are rare but do occur.

Traditional tattoos

Traditional tattoos differ from decorative tattoos in terms of the purpose for the tattoo (e.g.,
tribal tattoos signifying rite of passage or status and position) and the materials used (e.g.,
traditional ink solution is injected into the skin using a sharp object).

Medical tattoos

Tattooing is also employed as a therapeutic modality or a diagnostic method. Examples of
such medical applications include to camouflage pathological skin conditions (e.g., alopecia
(loss of hair from the body), vitiligo?, birthmarks), to mask scars (accidental or surgical), to
complete the aesthetic results of plastic and reconstructive and craniomaxillofacial surgeries
(e.g., nipple-areola complex reconstruction, cleft lip or palate), marking of implantation
devices (e.g., pacemakers), etc. Medical tattoos are usually made by medical professionals.

In radiation therapy, tattoo markings (a set of dark pigment tattoos along the treatment
axes) assist with target localisation to ensure precise beam alignments, as reproducible and
accurate positioning of the patient is imperative during the course of the radiotherapy. The
gastrointestinal tract may be marked via endoscopic tattooing by an intramural injection of
a staining agent (India ink is most used but other also have application) for future surgical
or endoscopic surveillance, e.g., to mark tumours or areas of acute gastrointestinal
haemorrhage (bleeding) preoperatively. Permanent tattooing of the cornea can be
performed for both cosmetic and optical reasons, although it has been decreasing in
popularity. The technique is similar to other tattoo applications: insoluble pigments (India
ink, iron oxide, titanium dioxide) and imbedded into the cornea stroma by means of multiple
punctures (Vassileva & Hristakieva, 2007).

For the medical application of tattoos in European literature the term dermatography has
emerged to designate the art of tattooing applied to permanently correct various
cosmetically disabling disorders. This is in contrast with the term micropigmentation to
convey the use of tattooing for cosmetic reasons and PMU (Vassileva & Hristakieva, 2007).

Another emerging area of tattoo application is for medical alert purposes. Although these
tattoos are not sanctioned by the medical community, patients (e.g., with diabetes who
may be found unconscious due to hypoglycaemia or with allergy to specific medication) on
their own initiative are replacing medical jewellery with tattoos as a pragmatic, permanent

2 Vitiligo is a loss of skin melanocytes that causes areas of skin depigmentation of varying sizes. Cause is unknown,
but genetic and autoimmune factors are likely. (MSD, 2017)
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tool to alert physicians, paramedics or anyone in public places in case of emergency (Kluger
& Aldasougi, 2013).

Traumatic tattoos

Traumatic tattoos are the result of accidents in which pigmented particles get embedded in
the skin. These can arise form abrasive damage, e.g., asphalt from a bicycle accident, or a
penetrating force, such as graphite pencil or explosion from fireworks and gun powder
(Eklund & Troilius Rubin, 2015). This type of tattoo is not covered by the restriction
proposal.

Temporary tattoos

Decal tattoos® and henna (mehndi)* are placed on the surface of the skin and have a
temporary effect, intended to last from a day up to several weeks.

The intentional tattoos with permanent tattoo inks (i.e., decorative, traditional or medical)
are included in the scope of the restriction dossier, while non-intentional (traumatic tattoos)
and temporary tattoos (henna and decal) are outside the its scope.

Tattoo process

Tattoo needles inject tattoo ink into the dermis by puncturing the epidermis at a rate of 50
to 5 000 times per minute, depending on the type of machine used. Capillary action acts to
draw ink further into the dermis. The tattoo becomes permanent when the person’s immune
system begins the wound healing process due to the breaking of the skin barrier and the
injection of foreign bodies into the skin. Because the immune system sees the pigment
particles as a foreign invader, the macrophages engulf the particles in order to eliminate
them from the body. Only pigment particles introduced through the skin surface, below the
dermal-epidermal junction, are retained by the dermal macrophages and fibroblasts where
they reside permanently, producing an indelible change of the skin colour under the form of
recognisable patter or design. (Vassileva & Hristakieva, 2007) Only a small portion of the
originally injected pigment, between 1-13% (Lehner, et al., 2011), remains at the tattoo
site permanently, as some of these macrophages are trapped in the gel-like matrix of the
dermis. The majority of the ink, with the macrophages or otherwise, is transported to local
lymph nodes and via the lymph system to other organs of the body to be eliminated or
stored. The tattoo ink is diffused from the tattoo site via the following modes: a) elimination
during the tattoo process as a result of the bleeding, b) elimination during the healing
process, ¢) natural epidermal replacement as epidermal cells have a life span of two to

3 Decal temporary tattoos are used to decorate any part of the body, including areas of the face and around the
eyes, and may last for a day or up to a week or more. They are especially popular with children and at
Halloween. There are two kinds of decal tattoos: images attached to a removable backing (the decal image is
removed from the backing by wetting, and the image is then applied directly to the skin) or images with backing
that adheres to the skin, creating a partial or complete barrier between the skin and the dyes used in the image.
https://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/HomeHealthandConsumer/ConsumerProduct
s/Contactlenses/ucm108569.htm

4 Henna is a think mixture of dried and powdered plant Lawsonia inermis. It is used to dye hair, nails and skin.
Natural henna gives a red colour. Coffee, black tea, and recently other colouring agents are used to create a
larger variety of colours. An example of the latter is paraphenylenediamine (PPD), sometimes in concentrations of
up to 15%. For comparison, the limit of PPD in cosmetics is 6% according to the CPR. (De Cuyper & D'hollander,
2010)
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three weeks and the ink in the epidermis is removed as the epidermal cells are replaced
with new cells, d) soluble substances are transported almost immediately throughout the
body, while insoluble substances are eliminated via the macrophages, are broken down over
time to decomposition products that can be more easily eliminated or stored by the body or
remain at the tattoo site in the dermis.

PMU and the PMU process

According to CoE ResAP(2008)1, “a PMU consists of colourant and auxiliary ingredients
which are injected intradermally for the purpose of enhancing the contours of the face.”
PMU, also referred to as cosmetic tattooing or micropigmentation or microblading,® is the
application of PMU inks in the superficial layer of the dermis to enhance natural beauty and
increase physical appeal. The majority of people choose cosmetic tattooing because it offers
an easy alternative to conventional make-up be that due to convenience, aesthetics, or
medical conditions impeding conventional make-up application, e.g., allergies to
conventional make-up, disability (arthrosis, arthritis), trembling hands (Parkinson disease),
poor vision or hay fever (De Cuyper, 2015).

De Cuyper describes the PMU procedure as usually performed with an electrical tattoo
device or a tattoo pen with a rotating or oscillating disposable needle. Small droplets of
specific PMU ink are implanted (often) in the superficial layer of the dermis in contrast with
decorative tattooing, in which the deposition of pigment occurs deeper within the dermis.
Some PMU devices are developed for specific procedures. The elimination of pigment can
begin during the first days of healing. After healing, the remaining pigment particles are
stored in dermal macrophages and fibroblasts. The nature of the material used and the level
of implantation influence the quality and stability of the results. Because the level of
application of PMU can be more superficial than in decorative tattooing, spontaneous
elimination of the colourant (with skin regeneration) and fading may occur within a few
years. Short-term side effects include mild swelling and crusting, which are usually dealt
with by the clients and tattoo artists and not reported (De Cuyper, 2015).

PMU are often made in laser surgery clinics, spas and wellness centres by beauticians and
other wellness and sometimes medical professionals. As the procedure is very similar to a
tattoo, they can also be made by professional or amateur tattooist. The inks are very similar
(although PMU can be more viscous and the colours used are often less vibrant and
resemble more the natural tones of the skin) as well as the instruments (although more
specialised equipment has been developed for PMUs and the needles tend to be thinner and
fewer).

Professional use of tattoo inks/PMU

The profession of tattoo artist or tattooist is not well-defined as there is currently no official
education or training in any EU Member State that qualifies someone to become a tattoo
artist. Traditionally, tattooing is learnt by years of apprenticeship in a tattoo parlour in

5 Microblading, also known by a variety of names such as embroidery, microstroking, feather touch and hair like
strokes, is a form of PMU that simulates eyebrow hair using fine deposits of cosmetic tattoo pigments. Other
terms that have been gaining commercial popularity as forms of microblading are microfeathering (tiny incisions)
and microshading (multiple dots). These procedures are typically performed with a PMU pen (usually a bundle of
12 to 15 needles). The lasting effect of the procedures depends largely on how deep the pigment is deposited
into the dermis. Sources: Wikipedia and Glamour (https://www.glamour.com/story/what-is-microblading-
microshading-microfeathering).
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contact with experienced tattooists. (Kluger, 2015a) In most Member States there are no
specific requirements to receive certification or licencing or membership in a professional
association (JRC, 2015a).

Virtually anyone can become a tattooist by buying tattoo materials. Opening a tattoo shop
also often does not require specific certification, although such obligations vary according to
country. For instance, in France, since 2009, tattooists have been required to register and
undergo training on sepsis and hygiene (Kluger, 2015a). Some countries require license for,
e.g., hair stylists (Finland), to open a tattoo studio. (JRC, 2015a) In some countries,
tattooists have organised into unions/syndicates to promote the tattoo profession. (See
Table 3)

In literature, professional tattoo artists or tattooists are considered only those who are
licenced. As seen in Table 2, the non-licensed or amateur or home tattooists (also referred to
as “backyard tattooists” or “scratchers”) comprise substantial share of practicing tattoo
artists. (JRC, 2015b) The development of an informal market has been facilitated by the
internet, which allows anyone to buy tattoo kits and inks. Registered tattoo artists consider
them unfair competition because unlicensed tattooists do not pay taxes or expenses related
to parlour management. They can usually be found on the internet, providing inexpensive
tattoos at home. In addition, some professional tattoo artist claim that home tattooing
increases the risk of low-quality tattoos, which may lead to an increased number of tattoo
removal procedures and in increased risk of infections because the sessions are not
performed under adequate conditions of asepsis. However, the real impact of this market is
difficult to assess in terms of public health. Lastly, the proportion of tattoo allergic reactions
that could be attributed to non-professional tattooing and the use of unauthorised inks is
unknown. (Kluger, 2015a) Two studies of self-reported tattoo reactions show that the
majority of tattoos that lead to a reaction were performed by professional tattoo artists
(93.8% (Hggsberg, et al., 2013) and 96.3% (Klugl, et al., 2010)); however, it is not
reported whether the frequency of reactions is higher for tattoos made by non-professional
versus professional tattooists.

As licencing is not required in all EU member states and as a large share of tattooist practice
legally without such licences, for the purpose of this dossier, anyone receiving payment for
permanent tattoo procedures is considered a professional tattoo artist or tattooist (the two
terms are used interchangeably).

Table 2 presents the number of professional and non-professional tattoo artists by country.
It can be seen from the table that on average, the ratio between the number of professional
and non-professional tattooist is more than 1:2.5.The number of non-registered tattooists
should be interpreted with caution as the methodology of their estimation may vary by
country. The number may be substantially overestimated if this is based on the sold tattoo
starter kits® on the internet, as those kits may be purchased for limited use only.

6 Tattoo starter kit is a kit containing essentials for tattooing: needles, inks and a collection of designs.
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Table 2 Number of professional and non-registered tattooists by country

Country Professional # Professional Non-registered Reference
tattooists tattooists/inhabitants tattooists
Germany 6000 1/13000 6000-20000 *
Denmark 500 1/11200 1000-1200 *, %
Spain 3000-3500 2000-5000 *
France 2000-4000 1/22600 ¥t
Iceland 8-10 1/30000 16-70 *, 1
Italy 1200-10000 1/20000 4000-30000 * 01, %
Norway 400-650 1/10000 3000-5000 *
Sweden 2000-3000 1/3200 3000-20000 *,
Switzerland | 550-900 1/13000 1000 *, %

Extracted from: (JRC, 2015b)

Sources: * (Kluger, 2015a), T Questionnaire of Member States (JRC, 2015b), # Questionnaire of Tattooist
Associations (JRC, 2015b)

Table 3 presents the number of associations by country of tattoo artists and PMU
practitioners. Although at least half the countries in the EU have associations, only a small
percentage of tattooist and PMU practitioners are members (less than 20% of all tattooists).
(JRC, 2015b)

There is no information about the training and certification requirements of persons making
PMU. Interviews with PMU manufacturers have revealed that private PMU labels provide
training on the best application of their colours. As PMU professionals are employed in laser
surgery clinics, spas and other wellness centres, their primary training and certification is
likely in the area of beauty, wellness or health (medical occupation). Their membership in
professional organisations is likely related to their primary training and occupation.
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Table 3 List of tattoo/PMU professional associations by country

EEA Country

Professional Association and its abbreviation

Austria Association within the Chamber of Commerce WKO
Switzerland Swiss Association of Tattoo Artists VST
Germany German Tattoo Organisation DOT
German Federal Association for tattooing BVT
Pro Tattoo e.V. PT
United European Tattoo Artists UETA
Denmark Dansk Tatovgr Laug DTL
Danish Professional Tattoo Organisation DPTA
Spain Spanish National Union of Professional Tattooists UNTAP
Finland Finnish Tattoo Artist Association FTAA
France Association Tatouage et Partage ATP
Syndicat National des Artistes Tatoueurs SNAT
Hungary Association of Hungarian Tattoo Artists MTSZ
Professional and Interest Association of Tattoo Artists TSZEE
Italy Associazione.it ART

Italian Association of Professional Piercers and Tattooists APTPI
Association of Corrective Aesthetic Tattoos ATEC
Association of united tattoo artists ATIR

National Artwork Confederation CNA

Netherlands

Advocacy for Tattoo artists and Piercers BVTP

Norway Norwegian Tattoo Union NTU
Romania Roman Tattoo union UTR
Asociatia Tattoo & Piercing Romania ATPR
Sweden SRT Swedish Registered Tattoo Artists Association SRT
United Tattoo and Piercing Union TPU
Kingdom

Tattoo Club of Great Britain TCGB
Tattooing and Piercing Industry Union TPIU
British Tattoo Artists Federation BTAF

Source: (JRC, 2015b)
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A.3. Uses advised against by the registrants

Table 4 contains information on the colourants used in tattoo inks and PMU that are
registered under REACH. As shown in the table, the intended use of the colourants is
primarily in industrial applications such as automotive or textiles. Some registrants explicitly
advise against the use in tattoo inks, e.g., carbon black. Therefore, if these pigments are
used in tattoos, then the formulator should have carried out their own downstream user
chemical safety assessment if they use the substance in a quantity of above 1 tonne per
year. No notifications of use in tattoo inks have been received for downstream users under
Article 38 of REACH.

10
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Table 4 Pigments used in tattoo inks and PMU registered under REACH

Substance Name Description EC # CAS # Uses advised Tattoo/ CPR Annex II CPR Annex IV Tonnage band
against PMU uses entry # entry # displayed
advised
against
Chromium trioxide 215-607-8 | 1333-82-0 Professional: All | yes 10000 - 100000
uses apart from tonnes per annum;
as a laboratory Intermediate Use Only
chemical
Consumer: All
Copper oxide 215-269-1 1317-38-0 Industrial: 10000 - 100000
unknown tonnes per annum
Zinc oxide CI 77947/ 215-222-5 | 1314-13-2, “"none” stated 145 100000 - 1000000
White 7440-66-6 tonnes per annum;
Intermediate Use Only
6,15-dihydroanthrazine- CI 69800/ 201-375-5 | 81-77-6 “"none” stated 95 100 - 1000 tonnes per
5,9,14,18-tetrone Blue annum
29H,31H- CI 74160 / 205-685-1 147-14-8 “"none” stated 1367 105 10000 - 100000
phthalocyaninato(2-)- PIGMENT tonnes per annum
N29,N30,N31,N32 copper BLUE 15
5,12-dihydro-2,9- CI 73915/Red 213-561-3 | 980-26-7 "none” stated 103 1000 - 10000 tonnes
dimethylquino[2,3- per annum
bJacridine-7,14-dione
5,12-dihydroquino[2,3- CI 73900 / 213-879-2 | 1047-16-1 Industrial: 1366 102 1000 - 10000 tonnes
blacridine-7,14-dione PIGMENT Coatings and per annum
VIOLET 19 paints, thinners,
paint removes;
Use at industrial
site leading to
inclusion
into/onto article

11
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Diiron trioxide CI 77015/Red, | 215-168-2 1309-37-1, Industrial: no 100000 - 1000000
CI 77491/ CI 7439-89-6 uses advised tonnes per annum
77499; Diiron against are
trioxide; Ferric identified
oxide/ Red, CI
77499/Black
Aluminatesilicate CI 77004 / 215-475-1 1327-36-2 “"none” stated 119 1000 - 10000 tonnes
ALUMINUM per annum; 100 -
SILICATE/ 1000 tonnes per
White annum
Polychloro copper CI 74260 / 215-524-7 | 1328-53-6 “"none” stated 1369 107 1000 - 10000 tonnes
phthalocyanine Pigment Green per annum
7
Carbon black CI 77266 / 215-609-9 | 1333-86-4 Industrial, yes 126a, 126 1000000 - 10000000
CARBON professional, tonnes per annum;
BLACK consumer: Use 10000 - 100000
as pigment in tonnes per annum;
tattoo colours 1000 - 10000 tonnes
for humans per annum
Trisodium 5-hydroxy-1-(4- CI 19140/ 217-699-5 | 1934-21-0 Professional, 44 0 - 10 tonnes per

sulphophenyl)-4-(4-
sulphophenylazo)pyrazole-
3-carboxylate

ACID YELLOW
23

consumer:
PC 12:
Fertilisers

PC 24:
Lubricants,
greases, release
products

PC 27: Plant
protection
products

PC 28:
Perfumes,
fragrances

PC 35: Washing
and cleaning
products

annum

12
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(including

solvent based

products)

PC 39:

Cosmetics,

personal care

products
1-(4-methyl-2- CI 12120/Red | 219-372-2 | 2425-85-6 “"none” stated 10 100 - 1000 tonnes per
nitrophenylazo)-2-naphthol annum
2-[(4-methyl-2- CI 219-730-8 | 2512-29-0 “"none” stated 4 100 - 1000 tonnes per
nitrophenyl)azo]-3-oxo-N- 11680/Yellow annum
phenylbutyramide
Trisodium 1-(1- CI 16255/ 220-036-2 | 2611-82-7 Professional, 35, 31 10 - 100 tonnes per
naphthylazo)-2- ACID RED 18 consumer: annum
hydroxynaphthalene-4',6,8- PC 12:
trisulphonate Fertilisers

PC 24:

Lubricants,
greases, release
products

PC 27: Plant
protection
products

PC 28:
Perfumes,
fragrances

PC 35: Washing
and cleaning
products
(including
solvent based
products)

PC 39:
Cosmetics,
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personal care

products
Disodium 2-amino-5-[(4- CI 220-293-0 | 2706-28-7 “"none” stated 16 0 - 10 tonnes per
sulphonatophenyl)azo]benze | 13015/Yellow annum
nesulphonate
Disodium 6-hydroxy-5-[(4- CI 220-491-7 | 2783-94-0 “"none” stated 31 10 - 100 tonnes per
sulphonatophenyl)azo]napht | 15985/Yellow annum
halene-2-sulphonate
1-[(2-chloro-4- CI 12085/Red | 220-562-2 | 2814-77-9 “"none” stated 1345 9 100 - 1000 tonnes per
nitrophenyl)azo]-2-naphthol annum
Disodium 4-hydroxy-3-[(4- CI 14720/ 222-657-4 | 3567-69-9 “"none” stated 19 10 - 100 tonnes per
sulphonatonaphthyl)azo]lnap | ACID RED 14 annum
hthalenesulphonate
Disodium 2,2'-(9,10- CI 224-546-6 | 4403-90-1 “"none” stated 92 0 - 10 tonnes per
dioxoanthracene-1,4- 61570/Green annum
diyldiimino)bis(5-
methylsulphonate)
Bisbenzimidazo[2,1-b:2',1'- CI 71105/ 224-597-4 | 4424-06-0 “"none” stated 97 10 - 100 tonnes per
ilbenzo[Imn][3,8]phenanthr | Orange annum
oline-8,17-dione
Calcium 3-hydroxy-4-[(4- CI 15850/ 226-109-5 | 5281-04-9 "none” stated 27 10000 - 100000
methyl-2- PIGMENT RED tonnes per annum
sulphonatophenyl)azo]-2- 57:1
naphthoate

14
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2,2'-[(3,3'-dichloro[1,1'- CI 226-939-8 | 5567-15-7 Industrial, 48 1000 - 10000 tonnes

biphenyl]-4,4'- 21108/Yellow professional, per annum

diyl)bis(azo)]bis[N-(4- consumer: other

chloro-2,5- uses except

dimethoxyphenyl)-3- pigment

oxobutyramide]

2,2'-[(3,3'-dichloro[1,1'- CI 21090 228-787-8 | 6358-85-6 “none” stated 1263 10000 - 100000

biphenyl]-4,4'- tonnes per annum

diyl)bis(azo)]bis[3-ox0-N-

phenylbutyramide]

Calcium 3-hydroxy-4-[(1- CI 15880/Red 229-142-3 | 6417-83-0 “"none” stated 1349 29 0 - 10 tonnes per

sulphonato-2-naphthyl)azo]- annum

2-naphthoate

2-[(4-chloro-2- CI 229-355-1 | 6486-23-3 “"none” stated 5 100 - 1000 tonnes per

nitrophenyl)azo]-N-(2- 11710/Yellow annum

chlorophenyl)-3-

oxobutyramide

3-hydroxy-N-(o-tolyl)-4- CI 12370/ 229-440-3 | 6535-46-2 “"none” stated 1346 11 1000 - 10000 tonnes

[(2,4,5- PIGMENT RED per annum

trichlorophenyl)azo]naphthal | 112

ene-2-carboxamide

Barium sulfate CI 77120/ 231-784-4 7727-43-7 “"none” stated 122 10000 - 100000
Barium tonnes per annum
Sulfate/White

Ammonium manganese(3+) | CI 77742/ 233-257-4 | 10101-66-3 “"none” stated 140 10 - 100 tonnes per

diphosphate Violet annum

Aluminium, 4,5-dihydro-5- CI 19140/ 235-428-9 12225-21-7 “"none” stated 44 0 - 10 tonnes per

oxo-1-(4-sulfophenyl)-4- ACID YELLOW annum

[(4-sulfophenyl)azo]-1H- 23 ALUMINUM

pyrazole-3-carboxylic acid LAKE

complex

Sodium aluminosilicate CI 77007 / 235-811-0 12769-96-9 "none” stated 120 100 - 1000 tonnes per

violet Ultramarines/ annum
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Blue
Titanium dioxide CI 77891, 236-675-5 | 13463-67-7 “none” stated 143 10000 - 100000
Titanium tonnes per annum
dioxide/ White
Iron hydroxide oxide yellow CI 77492/ 257-098-5 | 51274-00-1 Industrial: not 136 100000 - 1000000
Iron hydroxide applicable tonnes per annum
oxide yellow;
CI Pigment
Yellow 42
/Yellow
1,4-dihydroxyanthraquinone 201-368-7 | 81-64-1 “"none” stated Intermediate Use Only
Barium bis[2-[(2- 214-160-6 | 1103-38-4 “"none” stated 10 - 100 tonnes per
hydroxynaphthyl)azo]napht annum
halenesulphonate]
1-[(2-methoxyphenyl)azo]- 214-968-9 | 1229-55-6 “"none” stated 1231 0 - 10 tonnes per
2-naphthol annum
4-[[4- 220-509-3 | 2786-76-7 "none” stated 100 - 1000 tonnes per
(aminocarbonyl)phenyl]azo] annum
-N-(2-ethoxyphenyl)-3-
hydroxynaphthalene-2-
carboxamide
2,9-dichloro-5,12- 221-424-4 | 3089-17-6 "none” stated 100 - 1000 tonnes per
dihydroquino[2,3- annum
bJacridine-7,14-dione
1-[(2,4-dinitrophenyl)azo]- 222-429-4 | 3468-63-1 “"none” stated 397 100 - 1000 tonnes per
2-naphthol annum
4,4'-[(3,3'-dichloro[1,1'- 222-530-3 | 3520-72-7 "none” stated 100 - 1000 tonnes per
biphenyl]-4,4'- annum
diyl)bis(azo)]bis[2,4-
dihydro-5-methyl-2-phenyl-
3H-pyrazol-3-one]

16
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4,4'-diamino[1,1'- 223-754-4 | 4051-63-2 “"none” stated 100 - 1000 tonnes per
bianthracene]-9,9',10,10'- annum

tetraone

Barium bis[2-chloro-5-[(2- 225-935-3 | 5160-02-1 “"none” stated 401 1000 - 10000 tonnes
hydroxy-1- per annum
naphthyl)azo]toluene-4-

sulphonate]

N-(4-chloro-2,5- 226-103-2 | 5280-68-2 “"none” stated 100 - 1000 tonnes per
dimethoxyphenyl)-3- annum
hydroxy-4-[[2-methoxy-5-

[(phenylamino)carbonyl]phe

nyl]azo]naphthalene-2-

carboxamide

2,2'-[(3,3'-dichloro[1,1'- 226-789-3 5468-75-7 “"none” stated 1000 - 10000 tonnes
biphenyl]-4,4'- per annum
diyl)bis(azo)]bis[N-(2-

methylphenyl)-3-

oxobutyramide]

2,9-dimethylanthra[2,1,9- 226-866-1 5521-31-3 “"none” stated 100 - 1000 tonnes per
def:6,5,10- annum
d'e'f']diisoquinoline-

1,3,8,10(2H,9H)-tetrone

3,3'-[(2-chloro-5-methyl-p- 226-970-7 | 5580-57-4 “"none” stated 100 - 1000 tonnes per
phenylene)bis[imino(1- annum

acetyl-2-

oxoethylene)azo]]bis[4-

chloro-N-(3-chloro-o-

tolyl)benzamide]

3,3'-(1,4- 226-999-5 | 5590-18-1 "none” stated 0 - 10 tonnes per
phenylenediimino)bis[4,5,6, annum
7-tetrachloro-1H-isoindol-1-

one]

17
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4-[(2,5-dichlorophenyl)azo]- 227-930-1 | 6041-94-7 “"none” stated 100 - 1000 tonnes per
3-hydroxy-N- annum
phenylnaphthalene-2-

carboxamide

2-[(2-methoxy-4- 228-768-4 | 6358-31-2 "none” stated 1000 - 10000 tonnes
nitrophenyl)azo]-N-(2- per annum
methoxyphenyl)-3-

oxobutyramide

2,2'-[(3,3'-dichloro[1,1'- 228-771-0 | 6358-37-8 “none” stated 0 - 10 tonnes per
biphenyl]-4,4'- annum
diyl)bis(azo)]bis[N-(4-

methylphenyl)-3-

oxobutyramide]

3-hydroxy-4-[(2-methyl-5- 229-245-3 | 6448-95-9 “"none” stated 0 - 10 tonnes per
nitrophenyl)azo]-N- annum
phenylnaphthalene-2-

carboxamide

2,2'-[(3,3'-dimethoxy[1,1'- 229-388-1 | 6505-28-8 "none” stated 0 - 10 tonnes per
biphenyl]-4,4'- annum
diyl)bis(azo)]bis[3-o0xo-N-

phenylbutyramide]

2-[(4-methoxy-2- 229-419-9 | 6528-34-3 “"none” stated 100 - 1000 tonnes per
nitrophenyl)azo]-N-(2- annum
methoxyphenyl)-3-

oxobutyramide

Barium 4-[(5-chloro-4- 231-494-8 | 7585-41-3 “"none” stated 100 - 1000 tonnes per
methyl-2- annum
sulphonatophenyl)azo]-3-

hydroxy-2-naphthoate

2-[(4-chloro-2- 235-462-4 | 12236-62-3 “"none” stated 100 - 1000 tonnes per
nitrophenyl)azo]-N-(2,3- annum
dihydro-2-oxo-1H-

benzimidazol-5-yl)-3-

18
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oxobutyramide

[1,3,8,16,18,24-hexabromo- 238-238-4 | 14302-13-7 "none” stated 100 - 1000 tonnes per
2,4,9,10,11,15,17,22,23,25- annum
decachloro-29H,31H-

phthalocyaninato(2-)-

N29,N30,N31,N32]copper

4,4'-[(3,3'-dichloro[1,1'- 239-898-6 | 15793-73-4 "none” stated 1000 - 10000 tonnes
biphenyl]-4,4'- per annum
diyl)bis(azo)]bis[2,4-

dihydro-5-methyl-2-(p-

tolyl)-3H-pyrazol-3-one]

N,N'-[6,13-diacetamido-2,9- 241-734-3 17741-63-8 "none” stated 10 - 100 tonnes per
diethoxy-3,10- annum
triphenodioxazinediyl]bis(be

nzamide)

3,4,5,6-tetrachloro-N-[2- 250-063-5 30125-47-4 “"none” stated 100 - 1000 tonnes per
(4,5,6,7-tetrachloro-2,3- annum
dihydro-1,3-dioxo-1H-inden-

2-yl)-8-quinolyl]phthalimide

2-[[1-[[(2,3-dihydro-2-oxo- 250-830-4 | 31837-42-0 "none” stated 100 - 1000 tonnes per
1H-benzimidazol-5- annum
yl)amino]carbonyl]-2-

oxopropyl]azo]benzoic acid

5,5'-(1H-isoindole-1,3(2H)- 253-256-2 | 36888-99-0 “none” stated 1000 - 10000 tonnes
diylidene)dibarbituric acid per annum
N-(5-chloro-2- 268-028-8 | 67990-05-0 "none” stated 10 - 100 tonnes per
methoxyphenyl)-3-hydroxy- annum
4-[[2-methoxy-5-

[(phenylamino)carbonyl]phe

nyllazo]naphthalene-2-

carboxamide
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N-(2,3-dihydro-2-oxo-1H- 268-734-6 | 68134-22-5 “"none” stated 100 - 1000 tonnes per

benzimidazol-5-yl)-3-ox0-2- annum

([2-

(trifluoromethyl)phenyl]azo]

butyramide

Zinc ferrite brown spinel 269-103-8 | 68187-51-9 Industrial: not 10000 - 100000

applicable tonnes per annum

Tetramethyl 2,2'-[1,4- 271-176-6 | 68516-73-4 "none” stated 100 - 1000 tonnes per

phenylenebis[imino(1- annum

acetyl-2-oxoethane-1,2-

diyl)azo]]bisterephthalate

Aluminium, 6-hydroxy-5- 271-524-7 | 68583-95-9 “"none” stated 0 - 10 tonnes per

[(2-methoxy-5-methyl-4- annum

sulfophenyl)azo]-2-

naphthalenesulfonic acid

complex

2,2'- 278-770-4 | 77804-81-0 “"none” stated 100 - 1000 tonnes per

[ethylenebis(oxyphenyl-2,1- annum

eneazo)]bis[N-(2,3-dihydro-

2-ox0-1H-benzimidazol-5-

yl)-3-oxobutyramide

Silicic acid, aluminum 309-928-3 | 101357-30- “none” stated 120 10000 - 100000

sodium salt, sulfurized 6 tonnes per annum

3,6-bis(4-chlorophenyl)- 401-540-3 | - “"none” stated 100+ tonnes per

1H,2H,4H,5H-pyrrolo[3,4- annum; 10 - 100

c]pyrrole-1,4-dione tonnes per annum;
100 - 1000 tonnes per
annum; 0 - 10 tonnes
per annum

3,6-diphenyl-1H,2H,4H,5H- 402-400-4 | - "none” stated Tonnage Data

pyrrolo[3,4-c]pyrrole-1,4- Confidential; 10 - 100

dione tonnes per annum;
100 - 1000 tonnes per
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annum
3,6-bis(4-tert-butylphenyl)- 416-250-2 | - “"none” stated 100+ tonnes per
1H,2H,4H,5H-pyrrolo[3,4- annum; 0 - 10 tonnes
c]pyrrole-1,4-dione per annum; Tonnage

Data Confidential

6-chloro-2-(6-chloro-4- CI 73360/ 219-163-6 | 2379-74-0 1365 100 0 - 10 tonnes per
methyl-3-oxobenzo[b]thien- | VAT RED 1 annum
2(3H)-ylidene)-4-
methylbenzo[b]thiophene-
3(2H)-one
N-(5-chloro-2,4- CI 12490/ 229-107-2 | 6410-41-9 “"none” stated 1347 14 10 - 100 tonnes per
dimethoxyphenyl)-4-[[5- PIGMENT RED annum
[(diethylamino)sulphonyl]- 5
2-methoxyphenyl]azo]-3-
hydroxynaphthalene-2-
carboxamide
3-hydroxy-4-[(2-methyl-4- 229-102-5 | 6410-32-8 "none” stated 10 - 100 tonnes per
nitrophenyl)azo]-N-(o- annum
tolyl)naphthalene-2-
carboxamide
4-[(4-chloro-2- 229-314-8 | 6471-50-7 0 - 10 tonnes per
nitrophenyl)azo]-3-hydroxy- annum
N-(2-
methylphenyl)naphthalene-
2-carboxamide
4-[(2,5-dichlorophenyl)azo]- 230-258-1 | 6992-11-6 “"none” stated 10 - 100 tonnes per
N-(2,3-dihydro-2-oxo-1H- annum
benzimidazol-5-yl)-3-
hydroxynaphthalene-2-
carboxamide
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N-(4-chloro-2,5- 235-427-3 12225-18-2 “"none” stated 100 - 1000 tonnes per
dimethoxyphenyl)-2-[[2,5- annum
dimethoxy-4-

[(phenylamino)sulphonyl]ph
enyl]azo]-3-oxobutyramide

N,N'-(2,5-dichloro-1,4- 257-776-0 52238-92-3 “"none” stated 10 - 100 tonnes per
phenylene)bis[4-[[2-chloro- annum
5_

(trifluoromethyl)phenyl]azo]
-3-hydroxynaphthalene-2-
carboxamide]

N-(2,3-dihydro-2-oxo-1H- 279-914-9 | 82199-12-0 100 - 1000 tonnes per
benzimidazol-5-yl)-2-[(2- annum
methoxyphenyl)azo]-3-
oxobutyramide

A mixture of: N-(4- 412-550-2 | - 10 - 100 tonnes per
chlorophenyl)-4-(2,5- annum; Tonnage Data
dichloro-4- Confidential

(dimethylsulfamoyl)phenyla
z0)-3-hydroxy-2-
naphthalenecarboxamide;
N-(4-chlorophenyl)-4-(2,5-
dichloro-4-
(methylsulfamoyl)phenylazo
)-3-hydroxy-2-
naphthalenecarboxamide

Reaction mass of 4-[[4- 911-436-4 | - 10 - 100 tonnes per
(aminocarbonyl)phenyl]azo] annum
-N-(2-ethoxyphenyl)-3-
hydroxynaphthalene-2-
carboxamide and 4-[[4-
(aminocarbonyl)phenyl]azo]
-3-hydroxy-N-(2-
methoxyphenyl)naphthalene
-2-carboxamide
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Barium 3-hydroxy-4-[(4- 241-806-4 | 17852-98-1 “"none” stated
methyl-2-
sulphonatophenyl)azo]-2-
naphthoate
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B.1. Identity of the substance(s) and physical and chemical
properties

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

In excess of four thousand substances fall within the scope of the restriction proposal (in the
categories described in section 1.1.4 of the report). Table 5 gives a breakdown of the number
of these substances by category:

Table 5 Breakdown of substances in the restriction proposal

Total nhumber of substances in the scope:

Approximately 4 130

1.

Substances with harmonised classification in the Classification,
Labelling and Packaging Regulation (EC) No 1272/2008 as:

Approximately 2 390

a.

carcinogenic and mutagenic Cat. 1A, 1B, and 2

Only classified as Cat 1A and
1B: 862

Classified as Cat. 1A, 1B, and
2 (with other relevant
classifications): 1287

reproductive toxicant Cat. 1A,1B, and 2

Only classified as Cat 1A and
1B: 74

Only classified as Cat 2: 36

Classified as Cat 1A, 1B and
Cat 2 (with other relevant
classifications): 368

skin sensitisers Cat. 1, Cat. 1A, Cat. 1B

Only classified as skin
sensitiser Cat 1, 1A and 1B:
415

Classified as skin sensitiser
Cat 1, 1A and 1B (with other
relevant classifications): 1
159

skin irritant (Cat. 2), skin corrosive (Cat. 1, Cat. 1A,
1B, 1C), eye irritant (Cat. 2) or eye damaging (Cat. 1)
Irritation, corrosive.

Only classified as skin irritant
(Cat. 2), skin corrosive (Cat.
1, Cat. 1A, 1B, 1C), eye
irritant (Cat. 2) or eye
damaging (Cat. 1) Irritation,
corrosive: 895

Classified as skin irritant (Cat.
2), skin corrosive (Cat. 1, Cat.
1A, 1B, 1C), eye irritant (Cat.
2) or eye damaging (Cat. 1)
Irritation, corrosive (with
other relevant classifications):
1577

2. Substances on CPR Annex II:

Total: 1 490
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Classified as CMR Cat 1A, 1B
and 2: 795

Classified as skin sensitiser
Cat 1, 1A and 1B: 103

3. Substances on CPR Annex IV: Total on Annex IV: 260
a. restricted due to conditions on use (in column g of Restricted due to conditions
Annex 1V) on use: 74
allowed in tattoo inks under specific conditions (columns h-i of Allowed under specific
Annex IV): conditions: 119

Classified as CMR or skin
sensitiser/irritant/corrosive or
eye irritant/damaging: 1

4. Substances on the Council of Europe Resolution on Approximately in total: 4 130
requirements and criteria for the safety of tattoos and

Excluding th i ints 1-3:
permanent make-up (CoE, 2008) xcluding those In points

19

Appendix B.1. List of substances in the scope of the restriction gives a detailed list of all
substances included in the restriction proposal at the time of preparing the dossier (additional
substances may have been added though changes to CLP or CPR after the submission of the
dossier).

B.1.2. Composition

See Annex A.1 and D.2.1 for description of the composition of tattoo inks and PMU. The list of
substances covered by this restriction (Appendix B.1. List of substances in the scope of the
restriction) indicates where the substances have been found in tattoo inks but the use of other
substances on the list cannot be excluded.

B.1.3. Physicochemical properties

Not included in this report due to the number of substances within scope (some specific
parameters may be included for the substances assessed on a case-by-case basis).

B.1.4. Justification for targeting

The justification for targeting the substances in this restriction is explained under 1.1
introduction and 1.1.4 scope.

B.2. Manufacture and uses (summary)

More than 40 100 litres of tattoo inks and 11 000 litres of PMU inks were formulated within the
EU in 2016. A substantial share of the tattoo inks on the EU market is imported (about

114 000 litres in 2016). Between 70% and 80% of the tattoo inks on the EU market are
manufactured outside the EU (Michel, 2015), while about 20% of PMU on the EU market is
imported, primarily from the US or China. (Michel, 2015), (JRC, 2015b). A small percentage of
the EU produced tattoo inks is exported (about 5%), while close to 20% of EU formulated PMU
is sold internationally (primarily in North America). For further information regarding the tattoo
inks and PMU on the EU market, see Annex A.
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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. List of
substances in the scope of the restriction

B.3.2. Classification and labelling in classification and labelling inventory/
Industry’s self-classification(s) and labelling

Due to the large number of substances in the scope of the restriction dossier the notified
classification and labelling in the classification and labelling inventory (Industry’s self-
classification(s) and labelling is not included in Appendix B.1. and is only included in a few of
the specific substance assessments when it is deemed to be relevant.

B.4. Environmental fate properties
B.4.1. Degradation

Not relevant for this Dossier.

B.4.2. Environmental distribution
Not relevant for this Dossier.

B.4.3. Bioaccumulation

Not relevant for this Dossier.

B.4.4. Secondary poisoning

Not relevant for this Dossier.

B.5. Human health hazard assessment

To efficiently and effectively deal with all the substances included in the scope of the restriction
(see sections B.1.1 of this Annex and 1.1.4 of the Report), the Dossier Submitter has
addressed a number of substances through a qualitative approach and the remaining, in a
(semi-)quantitative manner.

According to REACH Annex I para 1.1.2. and ECHA Guidance R.8 (ECHA, 2012), when no
reliable dose descriptor can be set for a given endpoint, a qualitative approach (analysis) has
to be taken. The relevant endpoints/hazard categories where a qualitative analysis is
appropriate are: irritation/corrosion, sensitisation, acute toxicity, carcinogenicity and
mutagenicity. For most of these, a threshold cannot be identified.

In the case of this restriction, the Dossier Submitter has therefore included the following
groups of substances based solely on their intrinsic hazardous properties:

e All substances with inherent properties that may cause an effect with no threshold. This
is the case for most substances with C and M classifications (annex /8. Carcinogenicity
and mutagenicity), as well as for lead (EFSA CONTAM Panel, 2013) (annex Toxicity for
reproduction).

e All substances classified as skin sensitisers, based on the observation that when allergens
are deposited into the dermis via an injection, stronger sensitisation/elicitation reactions
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may occur and with lower doses than when deposited on the skin (annex Sensitisation).
In theory skin sensitisers have thresholds, but data is very seldom available to set the
threshold, and concentration limits established based on epidermal exposure cannot be
used to set limit values for tattoo inks.

All substances classified as skin irritants/skin corrosive and eye irritants/eye damaging,
based on the assumption that the effects will be more severe when these substances are
injected into the skin rather than applied on the skin (annex /4. Irritation and corrosivity).

Other substances are included in the scope of this restriction based on their intrinsic properties
and evaluated quantitatively since a DNEL can be derived:

Substances with R-classifications 1A and 1B, and 2 (annex Toxicity for reproduction).

Certain substances listed on table 3 of the CoE ResAP and which are considered to be
impurities found in tattoo ink (such as zinc, copper, barium) (annex Council of Europe
Resolution ResAP(2008)1, Table 3).

Methanol, due to its classification as STOT SE and that it has been found to be present
in tattoo ink (annex Acute toxicity and Specific target organ toxicity — single exposure
(STOT SE)).

For substances that are prohibited from use according to the Cosmetics regulation the Dossier
Submitter also adopts a qualitative approach. Therefore, based on the assumption that
substances not allowed to be used in cosmetic products on the surface of the skin should also
not be allowed to be injected into the skin, the following substances are included in the scope:

Substances on Annex II to the Cosmetics regulation (annex CPR Annex II, list of
substances prohibited in cosmetic products).

Substances on Annex IV to the Cosmetics regulation that are not allowed to be used in
contact with mucous membranes, eyes or in prolonged contact with the skin (column "g")
or subject to other conditions specified in columns “h” to “i” of the Annex (e.g., purity
requirements) (annex CPR Annex IV, colourants in cosmetic products).

B.5.1. Toxicokinetics (absorption, metabolism, distribution and elimination)

Very limited information is available on the toxicokinetics of substances contained in tattoo ink
and permanent make-up (PMU) after entry into the body. The uniqueness of this exposure
route (intradermal injections) matches no other exposure situation for consumer chemicals
regulated under REACH.

B.5.1.1. Absorption

Absorption describes the potential for a substance to diffuse across biological membranes. In
the case of tattoo ink and PMU it is more relevant to discuss bioavailability than absorption, as
the colourant is injected into the dermis (1-2 mm) to make a tattoo permanent. During
tattooing there may be loss of a minor part of the ink due to subsequent bleeding of the
injured epidermis. However, since tattooing is an injury of the skin barrier, the ink could be
considered similar to substances instantly absorbed by the human body. The Dossier Submitter
therefore assumes 100% bioavailability (proxy for absorption) of all the constituents in the risk
assessment.
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Table 6. Diagram of the skin showing deposition of the tattoo ink (blue colour) in the dermis.
From the report "Allergy and tattoos” by the National Allergy Research Centre, University of
Copenhagen, Denmark (DEPA, 2017a).

The assumption of a 100% uptake of pigments is justified due to the fact that:

e Only a few percent of the initially injected pigment is required to keep the tattoo
visible even after 20 - 30 years.

e Engel et al. and Lehner et al. (Engel, et al., 2010) (Lehner, et al., 2011)
demonstrated that the amount of pigment in the skin of mice and humans,
respectively, was reduced to a great extent during the weeks and months
following the tattooing.

This assumption is considered conservative and will be further described in the uncertainty and
sensitivity analysis.

Because the human immune system sees the pigment particles as a foreign invader, the
macrophages engulf the particles in order to eliminate them from the body. Only pigment
particles introduced through the skin surface, below the dermal-epidermal junction, are
retained by the dermal macrophages and fibroblasts where they reside permanently, producing
an indelible change of the skin colour under the form of recognisable pattern or design
(Vassileva & Hristakieva, 2007).

B.5.1.2. Distribution

The distribution of substances in tattoo inks in the body is not well documented. There is
insufficient data available to derive any temporal distribution pattern to conclude on systemic
availability for the separate chemical substances in tattoo ink. Soluble substances are probably
distributed quickly in the body, e.g. during one day, and the insoluble colourants are
considered to (partially) remain in the skin, as tattoos often remain visible even after 20 - 30
years (see Appendix F.1 Survey with tattoo artists ).

Cui et al. (Cui, et al., 2005) suggested that the mechanisms for tattoo fading in humans may
include: 1) the dispersion of pigments through the skin; 2) their phagocytosis and consequent
removal; 3) the occurrence of their metabolism in the skin; 4) the photochemical degradation
of pigments. In line with this, Baumler (Baumler, 2015) states that tattoos in humans are
known to fade over time which in part can be explained by photolytic decomposition and in
part by slow distribution from the skin (e.g. “photo stable” carbon black) to body fluids or
other organs. Furthermore, other types of decomposition cannot be excluded.
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The majority of the ink, with the macrophages or otherwise, is transported to local lymph
nodes and via the lymph system to other organs of the human body to be eliminated or stored.
The tattoo ink is diffused from the tattoo site via the following modes: a) elimination during
the tattoo process as a result of the bleeding, b) elimination during the healing process, c)
natural epidermal replacement as epidermal cells have a life span of two to three weeks and
the ink in the epidermis is removed as the epidermal cells are replaced with new cells, d)
soluble substances are transported almost immediately throughout the body, while insoluble
substances are eliminated via the macrophages, are broken down over time to decomposition
products that can be more easily eliminated or stored by the body or remain at the tattoo site
in the dermis (Lehner, et al., 2011).

In a recently published paper, Schreiver et al. (Schreiver, et al., 2017) reported translocation
of tattoo particles in the nano- and micrometre range from skin to lymph nodes.
Transportation was assumed to have taken place either passively transported via blood and
lymph fluids or phagocytized by immune cells and subsequently deposited in regional lymph
nodes. Coloured tattoos in skin from human corpses were analyzed and compared with
analyses of content in lymph nodes from the same corpses (Element analysis via ICP-MS: 20
skin and 25 lymph node samples; identification of organic pigments via LDI-ToF: 8 skin and 8
lymph node samples, u-XRF: 3 skin and 3 lymph node samples; v-XRF: 1 skin and 1 lymph
node sample). Also there were two control corpses. Analysis showed that the concentration of
elements like Al, Fe, Cr, Cu, Ni and Cd were higher in lymph nodes than in the skin with the
tattoos in some of the corpses and mainly explained by the pigments in the tattoos. The
element Ti probably derived from TiO2 in tattoos was found in the skin and lymph nodes. The
average particle size of TiO2 in both skin and lymph nodes was 180 nm. It is assumed that
transport of smaller particles is preferential, e.g. particles from phtalocyanine green 36
containing Br were polydisperse with the smallest particles as low as the resolution of 50 nm.
In the skin the tattoo pigment particles of phthalocyanine green 36 were up to several
micrometers in size. In addition to translocation, biomolecular change was observed indicating
a reaction to the tattoos even though chronic inflammation was not observed.

Insoluble substances

Since pigments are gathered in particles to be visible, they may not be absorbed and
transported away from the tattoo site in the same degree as the liquid matrix in which the
pigment is suspended. To be visible, some of the pigment has to remain in the skin -
otherwise, the tattoo would not be visible - while the matrix containing potential impurities and
degradation products to a much higher degree will be available for distribution via the
lymphatic system and blood. In a study by Engel et al. (Engel, et al., 2010) mice were
tattooed using an ink with pigment red 22 (PR 22). The amount of pigment in the skin was
reduced by 32% over 6 weeks and by 60% after exposure to a sunlight simulator. Therefore, it
was considered that during those 6 weeks, the pigment is transported and distributed
elsewhere in the organism either as pigment or degradation products. According to (Lehner, et
al., 2011) only a small portion of the originally injected pigment, between 1-13% remains at
the tattoo site permanently. In an investigation of pigment content (using the same pigment)
in human donor skin and assuming an amount of 2.53 mg pigment per cm? based on the initial
study by Engel et al. and Lehner et al. (Engel, et al., 2010), (Lehner, et al., 2011), it has been
estimated that a reduction of 87-99% of red pigment occurs at the injection site over a period
of months to years. However, the authors point out that as the initial amount of 2.53 mg
pigment/cm? is most likely too high the reduction is probably less than 87-99%. It is
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nevertheless concluded that only a few percent of the initially injected pigment is required to
keep the tattoo visible.

An indicator of the slow distribution of insoluble pigments is the observation of tattoos fading
very slowly with time. An argument for a quicker distribution is the colouring of the lymph
node, which indicates that some of the pigments may be transferred relatively quickly to the
lymphatic system. Danish EPA (DEPA, 2012) estimated from anumal studies that about 25% of
the pigment could be retrieved in the lymph nodes. Deposition of pigment in the lymph nodes
gives further evidence that the substance is systemically distributed.

It is well established that a part of the pigment can be found in macrophages and is also
transported to neighbouring lymph nodes in humans (Dominguez, et al., 2008) and (Lehner, et
al., 2011) and mice (Engel, et al., 2010). In addition, the pigments are also known to
distribute in the body and has been found in different organs such as the liver of mice
(Sepehri, et al., 2017a)’.

According to Baumler (Baumler, 2015) study of mice and humans, the concentration of
pigments initially deposited into the dermis may be reduced by three major mechanisms. 1)
the bleeding occurring during or immediately after the tattooing process; 2) the transportation
through the lymphatic or blood vessel systems; 3) the photodecomposition of colourants due
to sunlight, UV or laser radiation.

Independent of the local deposition and/or (partial or complete) translocation of the pigment
or degradation products, the starting assumption is that the substance is systemically
available. Therefore, total bioavailability of the insoluble substance will probably be close to
100% over the recipient’s lifetime.

Soluble substances and impurities

It is probable that soluble particles are transferred relatively quickly to the lymphatic system.
For all substances that are readily water soluble like ethanol, glycerine etc., it is assumed that
there will be an initial high systemic bioavailability followed by slower distribution from
remaining parts of the ink deposited in the skin.

Tattoo inks are known for containing impurities (JRC, 2015b). The same impurities may have
different origin (see e.g. the justification for PAA). First, impurities may result from the
production of the pigments. Further, as the pigments decompose impurities may be formed.
These may also be referred to as break down products. However, often the origin of the
impurities is unknown and could be both.

Beside the pigments the rest of the ink consists of a solution, which will be adsorbed and
distributed in the body. The solution may contain soluble substances including impurities from
the pigment or other ingredients. Soluble constituents of the ink are considered to be
distributed within hours or days; thus being systemically available almost immediately. Thus in
the calculation a 100 % uptake is assumed.

However, solid ink particles may continue to release soluble chemical components (impurities)
as the ink particles decompose with time. This decomposition may be enhanced by exposure to
sunlight. Additionally, substances might be attached to the pigment surface (e.g. PAH to
carbon black particles) and will be released over time. In theory, this is comparable with a

7 See also (The YouTube Channel of the American Chemical Society -
https://www.youtube.com/watch?v=Fs9rR4WQEeA).
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small reservoir of impurities being placed in the skin. Due to lack of data it is not possible to
assess this release and the kinetics of the ink and the release of impurities in the body.
However, the release of impurities may thus possibly give rise to further and continuous
exposure.

Soluble substances (released from pigment particles) may thus show a time-dependent pattern
of systemic bioavailability. This pattern will be variable depending on the solubility of the
individual substance/compound and as distribution from the skin to other parts of the body can
be different (Serup, et al., 2015).

In this assessment it is assumed that the impurities released from pigments are excreted - i.e.
removed from the body - and that the sustained contribution from new release of impurities
does not exceed the initial concentration of the impurities in the ink when injected into the
body. This assumption is described in the uncertainty and sensitivity analysis.

Conclusion

The substance at the injection site (sub dermis) is considered to be systemically available due
to the blood supply and tissue reactions. There is no robust kinetic data on the fate of
individual pigments and other insoluble compounds after deposition in the skin. For that
reason, the Dossier Submitter assumes that following injection and distribution 100% of the
injected substances are systemically available over time, which is the sum of the amount of
substances at the injection site (dermis and sub dermis), at the local lymph nodes, in lymph,
blood, and other tissue

B.5.1.3. Metabolism

According to the review from Laux et al. (Laux, et al., 2016), evidence from mice and human
studies indicates that tattoo colourants are subject to metabolism.

Azo colourants which may be cleaved into carcinogenic primary aromatic amines in the viable
skin layers of humans and animals and are especially of high concern as constituents in tattoo
ink and PMU (DEPA, 2017c¢); (JRC, 2015b). It has not been possible to describe the stability of
the azo colourants quantitatively. However, some general remarks can be made based on the
different investigation of decomposition of the azo colourants. In general, azo colourants with
simple structures and low molecular weight exhibit higher rates of degradation and
decomposition than high molecular weight compounds. Further, mono-azo colourants are less
stable than di-azo colourants. Electron withdrawing groups such as SOsH or SO2NH: attached
to the phenyl ring also increases the stability of the azo bond and azo colourants with hydroxyl
groups is less stable compared to methyl, methoxy, sulpho or nitro groups attached to the
phenyl ring (Environment Canada, 2012).

B.5.1.4. Excretion

Very limited information is available about the excretion of substances in tattoo ink. In general
it is assumed that non-soluble particles in tattoo colourants are excreted to a low degree, while
more soluble compounds may be transported, metabolised and excreted via the liver (into bile)
or kidney (into urine). This is supported by coloured lymph nodes that have been observed
(Serup, et al., 2015) and the fact that tattoos remain visible for many years. Because the level
of application of PMU is more superficial than in decorative tattooing, spontaneous elimination
of the colourant and fading may occur within months or a few years (De Cuyper, 2015).

The assumptions and the consequences have been described in the uncertainty and sensitivity
analysis.
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Removal of tattoos by laser treatment

It is relatively common to remove tattoos. According to the Joint Research Centre in the US
and Canada between 14-17% of the tattooed individuals regret having a tattoo and consider
removing it (JRC, 2015b). In Europe, this percentage is in line with data reported for Denmark,
Belgium, Bulgaria, Italy and Poland, while Germany, France, Hungary and Iceland indicate a
percentage lower than 10%. Among tattooed people, only a small part undertakes the process
of removal: in Denmark and the Unites States for instance only 5% and 11% of removals are
reported, respectively.

Q-switched laser treatment for removing tattoos is probably the most common method for
removing tattoos (JRC, 2015b). Such treatment might perhaps lead to a large transport of
more or less soluble substances from the tattooed skin within very short period of time.

According to Engel et al. (Engel, et al., 2010), about 51% of the (remaining 68%) pigment
was removed during laser treatments in mice. Since the efficiency of the laser depends on the
depth of the localisation of the pigment in the tissue, during initial treatments more
(superficial) pigment will be removed than during later treatments. On average, at least five to
six sessions would be needed, but frequently a lot more. Even so, complete removal of the
tattoo is most of the time not achievable (pers. comm. W. Baumler).

The critical aspect concerning laser treatment is the decomposition and the substances formed
during laser treatment. In particular, this is relevant for azo pigments that due to their
chemical structure may form primary aromatic amines during laser treatment. See the section
on metabolism above and also the description of primary aromatic amines (PAAs) and azo dyes
for more information (Appendix B.2. PAAs and azo colourants). Currently, the long-term safety
of laser treatments used for tattoo removal is unclear, particularly due to the laser-induced
photodecomposition products of inks (JRC, 2015b). According to Laux et al. (Laux, et al.,
2016), the possible production and release of toxic or carcinogenic compounds following a
laser removal needs to be investigated.

For the PMU laser treatment is also relevant, even if the PMU should fade over time (within
months to a few years). There are also serious problems observed with laser removal when the
ink contains TiO2 and iron oxides, as the laser treatment can lead to paradoxical darkening e.g.
black lip liner (De Cuyper, 2015).

B.5.2. Acute toxicity and Specific target organ toxicity — single exposure
(STOT SE)

The Dossier Submitter considers that it will be difficult to group all the substances with
harmonised acute toxicity and STOT SE classifications as they give rise to very diverse health
risks. Therefore, it was decided to include in the scope only those substances with STOT SE
classifications (not covered by other group or individual assessments) present in tattoo inks or
PMU. The only such substance was methanol, which has been identified to be present in tattoo
inks and PMU (JRC, 2015b) and is classified with STOT SE.

Methanol

Methanol is classified for STOT SE 1 based on the effects on the optic nerve (nervus opticus)
and central nervous system seen after a single exposure. Commission Directive 2006/15/EC of
7 February 2006 establishing a second list of indicative occupational exposure limit values,
contains an OEL for methanol of 260 mg/m?3 or 200 ppm for an 8 hour exposure. This OEL is
considered to be, in the majority of cases, also protective from very slight, sub-clinical CNS
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effects of methanol inhalation, which are reported to start to appearing at 270 mg/m?3 (FIOH,
2008). The Dossier Submitter defined the DNEL on the basis of the German OEL value
according to Appendix R.8-13 (Deriving DNELs when community/national Occupational
Exposure Limit (OEL) is available) to Chapter R.8 (Characterization of dose [concentration]-
response for human health of Guidance on information requirements and chemical safety
assessment (ECHA).

The reason why this approach is preferred to the RAC proposed DNEL, is due to the fact that
the Dossier Submitter calculated DNEL for Methanol (classified for STOT SE 1 based on the
effects on the optic nerve and central nervous system seen after a single exposure) is more
conservative than the RAC one (8 mg/kg/d vs. 88 mg/kg/d). Moreover the RAC POD is minimal
oral dose leading to severe ocular toxicity while the intention of the DS is to derive a DNEL on
the basis less severe effects such as slight, sub-clinical CNS effects. Moreover, being the route
of exposure to be considered in this restriction dossier the dermal route, the OEL for methanol
of 260 mg/m3 is more appropriate to represent methanol absorption through skin.

B.5.3. /4. Irritation and corrosivity

The Dossier Submitter proposes that all substances classified with skin corrosion/irritation or
eye damage/eye irritation (harmonised classification in Regulation 1272/2008 (CLP)) should be
restricted in tattoo inks and PMU. This is based on the assumption that substances with these
classifications, have intrinsic properties that will give at least the same, if not more severe
effects when they are injected into the skin than applied on the skin. This assumption also
applies to the eyes.

Substances causing skin corrosion/irritation or eye damage/eye irritation are classified
according to effects in animals or humans according to the criteria in Annex I of regulation
1272/2008 (CLP).

As written in the introduction to the chapter on skin irritation/skin corrosion in Chapter R.7a:
Endpoint specific guidance (ECHA, 2016e) substances causing local effects after single or
multiple exposure can be distinguished as irritant or corrosive substances, depending on the
severity, reversibility or irreversibility of the effects observed. Corrosive substances destroy
living tissues with which they come into contact, whereas irritant substances are non-corrosive
substances that, through immediate contact with the tissue under consideration may cause
inflammation (see Section R.7.2.1.1 of the guidance for complete definitions). These tissues
are in the present context the intradermal tissue.

The information available for skin corrosion/irritation and eye damage/eye irritation (ECHA
Guidance R.8 (ECHA, 2012)) is usually the available in vitro and in vivo studies which tend to
provide only qualitative (yes or no) or semi-quantitative/potency information. For example,
corrosive after 3 minutes or 4 hours exposure; higher or lower scores for erythema, oedema
and other irritative effects, as explained in Appendix R.8-9. Therefore, it is usually not possible
to derive a DNEL for these substances and a qualitative risk assessment is therefore
warranted.

In this restriction, it is assumed that all substances that have a harmonised classification as
irritant/corrosive/eye damaging also will exert this effect when injected intradermally.

In a 2010 survey in German-speaking countries (Klugl, et al., 2010), about 68% of tattooed
people reported skin problems after tattooing. As reported in (JRC, 2016a) the relative
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frequencies of the various pathologic effects have so far hardly been estimated due to lack of
epidemiologic studies. According to Serup's data on 405 sick tattooed patients treated in a
specialised dermatologic clinic between October 2008 and June 2015 (Serup, 2015b) the bulk
of the non-infectious reactions (88%) is mainly (65%) of inflammatory nature (allergic or not).

It is difficult to distinguish between allergic and non-allergic reactions in the skin (DEPA,
2017a). Likewise it is often not possible to determine the origin of the effects, whether they
are due to the chemicals in the tattoo ink, or just the skins reaction to the tattoo procedure.
However, some reactions seen and described in tattooed individuals are more likely due to
irritation of the skin rather than an allergic response. According to (Hggsberg, et al., 2013)
complaints up to 3 months after tattooing were reported in 15% (23/154) of participants.
Some of the recalled symptoms that may be due to irritation were major itching (6/342),
ulceration (3/342), redness and swelling (9/342) and delayed healing (1/342). Of the tattoo
complaints beyond 3 months after tattooing, skin elevation and itching were the most frequent
complaints. Itching was mainly mild and spontaneously reported as comparable to a
gnat/mosquito bite but one person consulted his physician three times due to major itching.
For more details of some of the dermatological effects seen in tattooed individuals, see section
D.6.

B.5.5. Sensitisation

The Dossier Submitter proposes that all substances classified as skin sensitisers (SS) Category
1, 1A or 1B (harmonised classification in Regulation 1272/2008 (CLP)) should be restricted in
tattoo inks and PMU. This is based on the intrinsic hazardous properties of the substances. Skin
sensitising substances, depending on the concentration of the substances in the tattoo ink, may
cause allergic contact dermatitis when applied to the epidermis or injected into the dermis.

Of the substances classified as skin sensitiser categories 1, 1A or 1B (see Table 5 in section B
1.1), which thus are in the scope of this restriction, 22 are substances present in tattoo inks
according to the Joint Research Centre (JRC, 2015b). However, as any skin sensitisers may be
present in tattoo inks, the Dossier Submitter proposes it is sufficient to include all the
substances in the scope of this restriction where a harmonised classification as skin sensitisers
Category 1, 1A or 1B has been included in Annex VI of CLP.

Substances causing skin sensitisation are classified according to effects in animals or humans
(ECHA (CLP Annex I)). When data is sufficient, a refined evaluation allows the allocation of
skin sensitisers into sub-category 1A, strong sensitisers, or sub-category 1B for other skin
sensitisers. The most relevant sub-categorisation for skin sensitisers in tattoo ink is based on
potency i.e. the induction thresholds from animal tests or findings in humans:

e 1A: Substances showing a high frequency of occurrence in humans and/or a high
potency in animals can be presumed to have the potential to produce significant
sensitisation in humans. Severity of reaction may also be considered.

e 1B: Substances showing a low to moderate frequency of occurrence in humans and/or a
low to moderate potency in animals can be presumed to have the potential to produce
sensitisation in humans. Severity of reaction may also be considered.

Note that since by tattooing allergens are directly deposited in the dermis, and hence the
absorption step is missing, potency information obtained by topical sensitisation cannot be
used for judging the sensitisation potency of a substance after tattooing.
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Mode of action of sensitising substances

Skin sensitisation may manifest as local effects in the skin. However, the nature of
sensitisation is systemic.

The skin consists of two major compartments: the epidermis and the dermis. The epidermis is
the outer layer and the dermis the inner layer of the skin. Certain cell types are required for
induction of contact allergy. These cell types are Langerhans cells and dermal dendritic cells,
which are present in epidermis and dermis, respectively.

Allergic contact dermatitis is a T cell mediated reaction. Contact allergens can be of various
sizes, but are generally smaller molecules, also called haptens, that cannot induce T cell
activation by themselves. Instead, contact allergens have to bind to the body’s own proteins
and thereby, modify them so that they appear foreign to the immune system and thereby
induce T cell activation.

Once the immune system is activated, an allergic reaction in the skin may occur. Due to the
systemic nature of sensitisation and development of immunological memory, allergic reactions
may also occur when a person is exposed to the contact allergen on other skin areas, or when
exposed at a later point in life. See also the review by DEPA “Allergy and tattoos” (DEPA,
2017a).

Substances classified as skin sensitisers have been shown to induce and elicit contact allergy
after contact with epidermis, the outer layer of the skin. However, contact allergy can also
both be induced and elicited by injection of skin sensitisers into the dermis, where the tattoo
inks are deposited.

Allergic reactions in tattoos have not been systematically investigated and reported in the
literature, but seven population-based studies (Laumann & Derick, 2006) (Brady, et al., 2015)
(Kltgl, et al., 2010) (Kluger, 2016b) (Hggsberg, et al., 2013) (Hutton Carlsten & Serup, 2014)
(Dybboe, et al., 2016), with different methodologies, concerning adverse skin reactions to
tattoos have been identified and addressed in the review by DEPA (DEPA, 2017a). In some of
these studies, questions were asked concerning allergic reactions observed in relation to
tattoos, which were reported by 2.9%-8% of those with tattoos. No definitions were given of
what was meant by an allergic reaction and no allergy tests were performed, which is a
prerequisite of diagnosing allergy. Chronic skin reactions in permanent tattoos, defined as
lasting more than 3 to 4 months, were reported by at least 5.9%-6.0% of random samples of
tattooed persons and more transient acute reactions in 4.3%-12.5%. Even higher numbers of
allergic reactions were obtained if subgroups of tattooed persons were studied such as
sunbathers or tattooists. The tattooist generally has a larger area of the skin covered with
tattoos, and this resulted in a higher risk for an allergic or allergy-like reaction. The same
relation was also found in a study by the DEPA in 2013 (DEPA, 2013). Concerning sunbathers
no explanation on the high number of allergy or allergy-like reaction was provided (Hggsberg,
et al., 2013). Sun-induced complaints were reported with a frequency of 15%-23% of
investigated subgroups. The severity of reactions was in most cases unknown. Contact allergic
reactions may be among both acute and more chronic adverse reactions, but cannot be more
precisely estimated, as it requires medical investigation to make the diagnosis (DEPA, 2017a).

In addition, two case studies were identified (DEPA, 2017a), which had a study population of
more than two patients, where adverse skin reactions to tattoos were identified and where
there was a systematic approach to obtain exposure information and perform patch testing. In
one study (Serup & Hutton Carlsen, 2014), 79 patients with tattoo reactions were tested with

35



ANNEX TO BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
SUBSTANCES IN TATTOO INKS AND PERMANENT MAKE UP

expected problematic inks; 7 (8.8%) had a positive reaction. In addition, 74 of them were
tested with selected textile azo dyes; 4 (5.4%) had a positive reaction. The compositions of
the inks were unknown and therefore a causal relationship could not be firmly established. In
the second study (Gaudron, et al., 2015), 6 patients with severe tattoo reactions were tested
and one had a positive reaction to an ingredient of the ink. These studies demonstrate that
contact allergic reactions exist in relation to tattoos, but also demonstrates the gap in
knowledge concerning ingredients in the tattoo inks, which has caused reactions or are under
suspicion. Numerous case studies which demonstrate a connection between tattoo ink and
allergy have also been described by Serup and Baumler in “Diagnosis and Treatment of Tattoo
Complications” by Serup and Baumler, Current Problems in Dermatology 2017 (Serup &
Baumler, 2017b).

The low number of reports, that identify sensitisation in relation to tattoos, may be due to
limitations in the patch test methodology. A false negative result can occur if the test is not
performed with the right substance, either due to the lack of ingredient information on tattoo
inks or due to formation of the allergen in the skin. Another possibility is if the substance does
not penetrate the skin in sufficient amounts while testing, or if the reaction is due to
photosensitivity, which is rarely tested.

From the description of the individual cases, the identified skin reactions in tattoos are often
not typical for contact allergy and in many cases patch testing is negative. It may be that
these reactions are due to other kinds of immune activation than contact allergy. The basic
understanding of the non-allergic immune reactions to tattoos is very limited and no diagnostic
test is available (DEPA, 2017a).

B.5.6. Repeated dosed toxicity and Specific target organ toxicity — repeated
exposure (STOT RE)

The Dossier Submitter considers that it will be difficult to group all the substances with
harmonised STOT RE classifications as they give rise to very diverse health risks. Therefore, it
was decided to include in the scope only those STOT substances (nhot covered by other group
or individual assessments) present in tattoo inks or PMU. Only uranium has been reported in
tattoo inks (JRC, 2015b), however, the substance is a radioactive substance within the scope
of Council Directive 96/29/Euratom and therefore, exempted from REACH.

B.5.7. /8. Carcinogenicity and mutagenicity

The Dossier Submitter proposes that all substances classified as carcinogenic and mutagenic
Category 1A, 1B and 2 (harmonised classification in Regulation 1272/2008 (CLP)) should be
restricted in tattoo inks and PMU, except for carcinogens or mutagens in Cat 1A, 1B and 2 only
with the hazard statements H350i (May cause cancer by inhalation), H351i (Suspected of
causing cancer by inhalation), H340i (May cause genetic defects via inhalation) and H341i
(Suspected of causing genetic defects by inhalation).

The carcinogenic and mutagenic substances in the scope of this restriction also includes
primary aromatic amines (PAA) and polycyclic aromatic hydrocarbons (PAH) that have such
classifications.

For all substances with inherent properties that may cause an effect with no threshold, it is not
possible to do a quantitative hazard assessment, i.e. to identify a threshold for the given effect.
Instead a qualitative assessment should be carried out. This is the case for the majority of
substances with C and M classifications. These substances are therefore included in the proposal
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based on their non-threshold hazards.

It is assumed that multistage carcinogenesis develops in steps of tumour initiation, promotion
and progression. Some substances act as initiators (DNA-reactive mutagens), while others
promote proliferation of mutated cells without reacting with DNA (i.e. they are non-genotoxic
carcinogens), or contribute to progression from benign to malignant cells/tumours. Many
mutagens are also carcinogens, and act both as an initiator and a promotor. Where a
harmonised classification has been included in Annex VI of CLP, this is seen by the Dossier
Submitter as sufficient to apply a qualitative approach. It is proposed to include category 1A
and 1B CM substances, as well as CM category 2 substances as the majority of the CM
substances are assumed to be non-threshold substances, even if it is suspected that some of
them work via a threshold, as may be the case for M aneugens (Elhajouji, et al., 2011) or C
promotors (Neumann, 2009). For CM category 2 substances, there is a concern that they are
suspected human carcinogens and may induce heritable mutations in the germ cells of
humans, based on limited evidence of carcinogenicity and mutagenicity. Substances may thus
be assigned to C category 2 if evidence of carcinogenicity is restricted to a single experiment,
or is only seen as benign neoplasms, or only as promoting activity in a narrow range of tissues
or organs. Substances are not assigned to a particular hazard category based on whether or
not they work via a threshold. However, even if a threshold did exist for some of the C
substances in tattoo and PMU ink, the recommended RMM/OCs would still be to avoid contact
with them (CSA Guidance R.8) (ECHA, 2012) and this would only be possible in tattoo inks by
preventing the substances being in the inks. It is therefore proposed to treat all the classified
substances as non-threshold; if any justification is provided in the Public Consultation that a
threshold exists for specific CM substances in tattoo ink, these could be re-assessed on a case-
by-case basis for their inclusion.

Certain substances that are azo dyes, and not classified as CM cat 1 or 2 but may undergo
decomposition to aromatic amines or contain residual substances that are so classified, should
also be restricted in tattoo inks and PMU based on the same qualitative argumentation (see
below).

In relation to the substances classified as carcinogenic or mutagenic, these could potentially
exert their effects both locally (e.g. skin cancer) and through systemic exposure when
distributed in the body. A few case reports have been found in the literature investigating the
connection between cancer and tattoos:

Malignancy was not observed by Sepehri et al. (Sepehri, et al., 2017b) when mice
(immunocompetent C3.Cg/TifBomTac, hairless) were tattooed once with tattoo ink containing
benzo(a)pyrene and 2-anisidine, and housed for one year. The authors concluded that the
study did not support the hypothesis that tattooing causes cancer. The Dossier Submitter
considers that the study adds little information to the risk assessment of substances in tattoo
inks, as the number of mice and the follow-up time were limited. According to OECD TG 451
the number of animals should be 50 of each sex in each dose group. In the Sepehri study only
48 animals were used in total (11 mice tattooed black, 10 mice tattooed red, 5 controls, 22
mice tattooed and exposed to UV-radiation. The duration of the study was only 1 year, in
contrast to the recommendation in OECD TG 451 of 18 month duration for C3H/J mice,
representing the majority of the normal life span. The Dossier Submitter agrees with the
author that a large epidemiology study would be required to exclude the risk of malignancy in
the tattooed population.

Kluger and Koljonen (Kluger & Koljonen, 2012) extensively reviewed the literature and found
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50 cases of skin cancer on tattoos: 23 cases of squamous-cell carcinoma and
keratoacanthoma, 16 cases of melanoma, and 11 cases of basal-cell carcinoma. The review
concluded that the number of skin cancers arising in tattoos is low, and this association has to
be considered thus far as coincidental. The Dossier Submitter considers that due to the low
power of the study, the probable underreporting and the lack of statistical analysis that the
authors’ conclusion may be questioned. There is no good epidemiological study that supports
the conclusion of the authors.

Schmitz et al. reported the rare case of a 24-year-old woman who, seven months after getting
a tattoo on the back of her foot, developed a squamous cell carcinoma in close proximity to the
red dye used (Schmitz, et al., 2016). The dye implicated was azo pigment 5 CAS No. 6410-41-
9.

Primary aromatic amines (PAAs) and azo colourants.

Since azo colourants are widely applied in tattoo inks (JRC 2015b), they have been specifically
addressed in this dossier. The Dossier Submitter therefore proposes that azo colourants (due
to inherent properties) that have a harmonised classification as carcinogenic are restricted.
Further, it is know that some azo colourants can decompose into aromatic amines with
carcinogenic properties. The Dossier Submitter therefore proposes that the azo colourants that
decompose/degrade to these PAAs are included in the scope of this restriction based on their
inherent properties (some of the PAAs are also classified as CMs), in the same way as other
substances with C and M properties.

Thus, initially azo colourants with inherent negative health effects are proposed to be
restricted. Further, azo colourants that decompose into carcinogenic primary aromatic amines
(PAAs) are addressed and that specific limit values are established for these substances.

In addition to the azo colourants discussed above, the Dossier Submitter proposes to include
14 additional azo colourants in the restriction that are included in Table 2 of ResAP(2008) (see
Table 7 below). The justification for this inclusion is that 7 Member States currently include
these substances in their national legislation and not to cover them would potentially reduce
the level of protection in those countries. There is limited information on 14 of the substances
on Table 2 of CoE ResAP. They are currently not classified as CMR, skin sensitiser or skin/eye
irritants or corrosives and none of them are registered under REACH. One of them, Basic Red
1, has been found in tattoo inks. (JRC, 2015b)

Table 7 Fourteen additional azo colourants on CoE ResAP Table 2 included in the scope of the
proposed restriction

Other Notif
regulato Ent | Hazard classification with icati
Substance Name ry name | EC# CAS# ry# | percent notifications on#
sodium 4-{[4-(diethylamino)
phenyl][4-(diethyliminio)
cyclohexa-2,5-dien-1-ylidene] Not Classified (99.8%), Eye
methyl}naphthalene-2,7- Acid 603- 12768- Irrit. 2 (0.2%), Skin Sens. 1
disulfonate Green 16 | 214-8 | 78-4 1 (0.2%) 1008
Disodium 1-(2,4- gg'd Red 523 32631 , | carc. 2 (100.0%), Eye Irrit. 2 s
dimethylphenylazo)-2- (1.4%), Muta. 2 (1.4%), STOT
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hydroxynaphthalene-3,6- SE 3 (1.4%), Skin Irrit. 2
disulphonate (1.4%)
Hydrogen [4-[[4-
(diethylamino)phenyl][4-[ethyl(3-
sulphonatobenzyl)amino]phenyl]
methylene]cyclohexa-2,5-dien-1-
ylidene](ethyl)(3- Not Classified (65.7%), Aquatic
sulphonatobenzyl)ammonium, Acid 223- 4129- Chronic 2 (30.5%), Eye Irrit. 2
sodium salt Violet 17 | 942-6 | 84-4 3 (3.8%) 105
Eye Dam. 1 (76.7%), Aquatic
Chronic 1 (61.0%), Aquatic
Acute 1 (56.9%), Acute Tox. 3
(51.1%), Acute Tox. 4
(35.7%), Aquatic Chronic 2
(14.0%), Muta. 1B (7.0%),
Repr. 1B (7.0%), Muta. 2
Basic (5.2%), Repr. 2 (5.2%), Not
9-[2-(ethoxycarbonyl)phenyl]- Red 1, Classified (2.8%), Skin Irrit. 2
3,6-bis(ethylamino)-2,7- Basic red | 213- 989- (0.2%), Eye Irrit. 2 (0.1%),
dimethylxanthylium chloride* 1 584-9 | 38-8 8 STOT SE 3 (0.1%) 831
Ethanol, 2-[ethyl[3-methyl-4-[2-
(5-nitro-2- Disperse 602- 12223-
thiazolyl)diazenyl]phenyllamino]- | Blue 106 | 285-2 | 01-7 14
Disperse 612- 61951- Acute Tox. 3 (100.0%), Skin
Disperse Blue 124 Blue 124 | 788-9 | 51-7 15 Sens. 1 (100.0%) 23
Disperse 602- 12222-
C.1. dDisperse Blue 35 Blue 35 260-6 | 75-2 17 Skin Sens. 1 (100.0%) 23
Propanenitrile, 3-[[4-[2-(2,6- Disperse
dichloro-4-nitrophenyl) Orange 602- 12223-
diazenyl]phenyl]ethylamino]- 37 312-8 | 33-5 19
2-[ethyl[4-[(4-nitrophenyl)azo] Disperse | 220- 2872- Skin Sens. 1 (93.3%), Not
phenyl]amino]ethanol Red 1 704-3 | 52-8 20 Class(6.7%), Skin Irrit.2(3.3%) 30
Aquatic Chronic 2 (50.8%),
2,2'-[[3-methyl-4-[(4- STOT RE 2 (49.2%), Acute Tox.
nitrophenyl)azo]phenyl]imino]bis Disperse 221- 3179- 4 (39.0%), Not Classified
ethanol Red 17 665-5 | 89-3 21 (5.1%), Skin Sens. 1 (5.1%) 59
N-(2,4-dinitrophenyl)benzene- Disperse | 228- 6373-
1,4-diamine Yellow 9 919-4 | 73-5 23 Skin Sens. 1 (100.0%) 2
Aquatic Acute 1 (88.2%),
4-[(4-Aminophenyl)-(4- Aquatic Chronic 1 (88.2%), Eye
methyliminocyclohexa-2,5-dien- Pigment 603- 1325- Dam. 1 (56.5%), Eye Irrit. 2
1-ylidene)methyl]aniline Violet 3 635-7 | 82-2 26 (31.8%), Not Classified (5.9%) 85
Methanaminium, N-[4-[bis[4-
(dimethylamino)phenyllmethylen
e]-2,5-cyclohexadien-1-ylidene]- Pigment 264- 64070-
N-methyl-, molybdatephosphate Violet 39 | 654-0 | 98-0 27
Acute Tox. 3 (94.1%), Carc. 2
(85.3%), Skin Sens. 1 (8.8%),
Muta. 2 (5.9%), Not Classified
(5.9%), Eye Irrit. 2 (2.9%),
Solvent 200- 60-11- STOT SE 3 (2.9%), Skin Irrit. 2
4-dimethylaminoazobenzene Yellow 2 455-7 | 7 34 (2.9%) 34
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Note: * reported in tattoo inks by JRC report (JRC, 2015b)

The same concentration limit for these substances as the other azodyes is proposed.

Chemically, a primary aromatic amine (PAA) consists of a nitrogen group (-NH2) attached to
an aromatic backbone (DEPA, 2017c). PAAs are used in the production of azo colourants. Azo
colourants are widely used since in general they possess a high degree of chemical and
photolytic stability. Approximately 54% (67 in number) of the colourants used in tattoo inks
and PMU are azo colourants (JRC, 2015b). Since the PAAs are used in the production of azo
colourants, the PAAs might be present in the final colourant as impurities.

Degradation of azo colourants can generate PAAs. Azo colourants can be degraded by
irradiation: sunlight or laser (JRC, 2015b). Enzymatic degradation or bacterial degradation has
also been shown in the skin (Chacko & Subramaniam K, 2011), (Sudha, et al., 2014).

PAAs

In total 29 PAAs are within the scope of the current restriction proposal as they have a
harmonised classification as carcinogenic/skin sens. (See Appendix B.2. on PAAs and azo
colourants for detailed explanation). The PAAs can be expected to be present in tattoo inks as
they may be formed due to cleavage of azo bond of one of the azo colourants listed in the CoE
ResAP(2008)1. In addition, they may be present due to either cleavage of azo bond or amide
hydrolysis of other azo colourants used in tattoo and PMU inks or originate from the production
of the azo colourants used in tattoo and PMU inks. Some have also been detected in tattoo and
PMU inks on the European market.

Table 8 The 29 PAAs in the scope of the restriction.

CAS no. Primary Aromatic Amine Carc. Muta. Skin sens.
1 90-04-0 o-Anisidine 1B 2
2 95-53-4 o-toluidine 1B
3 91-94-1 3,3'-dichlorobenzidine 1B 1
4 95-80-7 4-methyl-m-phenylendiamine 1B 2 1
5 106-47-8 4-chloroaniline 1B
6 99-55-8 5-nitro-o-toluidine 2
7 119-90-4 3,3'-dimethoxybenzidine 1B
9 119-93-7 4,4'-bi-o-toluidine 1B
8 139-65-1 4,4'-Thiodianiline 1B
10 | 95-69-2 4-chloro-o-toluidine 1B 2
11 91-59-8 2-naphthylamine 1A
12 62-53-3 Aniline 2 2 1
13 92-87-5 Benzidine 1A
14 106-49-0 p-toluidine 2 1
15 95-70-5 2-methyl-p-phenylenediamine 1
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16 92-67-1 Biphenyl-4-ylamine 1A

17 97-56-3 4-o-tolylazo-o-toluidine 1B 1
18 615-05-4 4-methoxy-m-phenylenediamne 1B 2

19 101-77-9 4,4'-methylenedianiline 1B 2 1
20 838-88-0 4,4'-methylenedi-o-toluidine 1B 1
21 120-71-8 6-methoxy-m-toluidine 1B

22 101-14-4 4,4'-methylenebis[2-chloroaniline] 1B

23 101-80-4 4,4'-oxydianiline 1B 1B

24 137-17-7 2,4,5-trimethylaniline 1B

25 60-09-3 4-Aminoazobenzene 1B

26 106-50-3 p-Phenylenediamine 1
27 121-57-3 Sulphanilic acid 1
28 399-95-1 4-amino-3-fluorophenol 1B 1
29 87-62-7 2,6-xylidine 2

Azo colourants

Some azo colourants have been classified as CM, cat. 1A, 1B or 2 based on their inherent
properties, and should therefore be restricted. In addition, since some azo colourants may
decompose to PAAs it is relevant to identify those specific azo colourants that may decompose
into carcinogenic PAAs as these would be relevant to include in the scope of the restriction
proposal. Two main decomposition routes are assumed here, either biologically (amide
hydrolysis) or by photo-decomposition. Further, scientific evaluations and harmonised
classification have been taken into account (see Appendix B.2 for more detail).

Based on the assessment detailed in appendix B.2 the following azo colourants listed in Table 9
should be restricted in tattoo inks and PMU.

Table 9. Azo colourants suggested to be included in the scope of the restriction proposal.

CAS No CI no. CI name
1 6471-51-8 12420 Pigment Red 7 (PR7)
2 6410-38-4 12460 Pigment Red 9 (PR9)
3 6410-39-5 12465 Pigment Red 15 (PR15)
4 61932-63-6 12477 Pigment Red 210 (PR210)
5 85776-14-3 No CI no. Pigment Orange 74 (PO74)
6 6528-34-3 11740 Pigment Yellow 65 (PY65)
7 6358-31-2 11741 Pigment Yellow 74 (PY74)
8 6410-32-8 12385 Pigment Red 12 (PR12)
9 6471-50-7 12380 Pigment Red 14 (PR14)
10 6655-84-1 12390 Pigment Red 17 (PR17)
11 6535-46-2 12370 Pigment Red 112 (PR112)
12 5468-75-7 21095 Pigment Yellow 14 (PY14)
13 6358-37-8 21096 Pigment Yellow 55 (PY55)

41



ANNEX TO BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
SUBSTANCES IN TATTOO INKS AND PERMANENT MAKE UP

14 6041-94-7 12310 Pigment Red 2 (PR2)

15 6448-95-9 12315 Pigment Red 22 (PR22)

16 5280-68-2 12485 Pigment Red 146 (PR146)
17 67990-05-0 12466 Pigment Red 269 (PR269)
18 6505-28-8 21160 Pigment Orangel6 (PO16)
19 2512-29-0 11680 Pigment Yellow 1 (PY1)

20 6358-85-6 21090 Pigment Yellow 12 (PY12)
21 15110-84-6 21107: Pigment Yellow 87 (PY87)
22 12225-18-2 11767 Pigment Yellow 97 (PY97)
23 3520-72-7 21110 Pigment Orange 13 (PO13)
24 15793-73-4 21115 Pigment Orange 34 (PO34)
25 5567-15-7 21108 Pigment Yellow 83 (PY83)
26 1229-55-6 12150 Solvent Red 1 (SR1)

27 1320-07-6 20170 Acid Orange 24 (A024)

28 85-86-9 26100 Solvent Red 23 (SR23)

29 5413-75-2 27290 Acid Red 73 (AR73)

30 2832-40-8 11855 Disperse Yellow 3

Note: For additional 14 azo colourants on CoE Table 2, see Table 7.

B.5.9. Toxicity for reproduction

Reprotoxic substances classified in Category 1A/B

Substances classified for reproductive toxicity in hazard category Repr. 1A/B due to their
effects on sexual function and fertility and development may exert their adverse effects when
tattoo inks containing them are injected into dermis or other parts of the body (e.g.
submucosal, intraocular, or under the tongue) of consumers. The Dossier Submitter proposes
to restrict reprotoxic substances with concentration limits in tattoo inks and PMUs based on a
quantitative hazard assessment approach that considers the group of all currently known

Repro 1A/B-classified substances.

In contrast to carcinogenic and mutagenic substances, reprotoxic substances have been
assumed to have an individual threshold level below which no adversity is expected. Thus, a
guantitative approach to the justification for restriction is taken&. Within the scope of this
restriction, the restriction proposal intends to cover all reprotoxic substances classified as
Repr. 1 A/B. The approach covers only those reprotoxic substances (Category 1 A/B) here

which are not also classified as carcinogen or mutagen or sensitiser (here hamed as reprotoxic

“only” substances), as the justification for risk from those substances due to their intradermal

8 There are discussions whether endocrine disrupting substances act via a threshold mechanism or not. This has not
been considered in this restriction proposal as it has not been decided how to risk assess this under REACH.
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injection in to the skin for the purpose of tattoos and PMU was already discussed in sections

Sensitisation and /8. Carcinogenicity and mutagenicity

Thirty-four substances were identified in Annex VI of CLP as being classified as Repro. 1A/B

without being also classified as carcinogen or mutagen or sensitiser. These substances and their

classifications related to reprotoxicity are shown in Table 10. Four of them have been found in
tattoo inks: bis(2-ethylhexyl) phthalate, dibutyl phthalate, mercury and disodium tetraborate,

anhydrous (JRC, 2015b). For other reprotoxic compounds no information is available on their

content in tattoo inks as ingredient or impurity. As mercury will be restricted based on it being
listed both on Annex II (CPR) and in CoE Table 3 this substance was not addressed here.

Table 10. Summary of reprotoxic substances which were selected for the development of the

quantitative approach

Classification and labelling according to

11113-50-1/

CAS Regulation 1272/2008
Substance Number /
EC Number | Hazard class and Hazard statement
category codes codes

. 117-81-7/
bis(2-ethylhexyl) phthalate 204-211-0 Repr. 1B H360FD

. 84-74-2 /
dibutyl phthalate 201-557-4 Repr. 1B H360Df

- 84-69-5 /
diisobutyl phthalate 201-553-2 Repr. 1B H360Df

- 1330-43-4 /
disodium tetraborate, anhydrous 215-540-4 Repr. 1B H360FD

. 84-75-3/
dihexyl phthalate 201-559-5 Repr. 1B H360FD
n-pentyl-isopentylphthalate :: / Repr. 1B H360FD
1,2-benzenedicarboxylic acid, di-C6-C8- 71888-89-6 /
branched alkyl esters, C7-rich 276-158-1 Repr. 1B H360D

A current RAC opinion
1,2-benzenedicarboxylic acid, dihexyl 68515-50-4 / cUrr no exists supporting
ester, branched and linear 271-093-5 classification as Repr. 1B
(H360 DF).
. . . 12267-73-1/

tetraboron disodium heptaoxide, hydrate 235-541-3 Repr. 1B H360FD
boric acid, 10043-35-3, Repr. 1B H360FD
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(orthoboric acid, sodium salt) 233-139-2,
234-343-4
13840-56-7 /
237-560-2
diboron trioxide 1303-86-2 /
215-125-8 Repr. 1B H360FD
sodium perborate 13517-20-9,
15120-21-5/ | Repr. 1B H360Df
239-172-9
7632-04-4,
sodium peroxometaborate 10332-33-9, Repr. 1B H360Df
10486-00-7 /
231-556-4
11138-47-9,
perboric acid, sodium salt 12040-72-1, Repr. 1B H360Df
37244-98-7 /
234-390-0
H361d
(2RS,3RS;2RS,3SR)-2-(4-chI.orophenyl)- 94361-06-5 / | Repr. 2 A current RAC opinion
3-cyclopropyl-1-(1H-1,2,4-triazol-1- 619-020-1 exists supporting the
yl)butan-2-ol classification as Repr. 1B
(H360D).
(4-ethoxyphenyl)(3-(4-fluoro-3- 105024-66-6
phenoxphenyl)propyl)dimethylsilane / 405-020-7 Repr. 1B H360F
(R)-4-hydroxy-3-(3-oxo-1-phenylbutyl)-2- | 5543-58-8 /
benzopyrone, 226-908-9 Repr. 1A H360D
(S)-4-hydroxy-3-(3-oxo-1-phenylbutyl)-2- | 5543-57-7 /
benzopyrone 226-907-3
N,N-(dimethylamino)thioacetamide 27366-72-9/ | Repr. 1B H360D
hydrochloride 435-470-1
. @ H360Df
; 629-14-1/ Repr. 1B
1,2-diethoxyethane 211-076-1
- 2687-91-4 /
1-ethylpyrrolidin-2-one 220-250-6 Repr. 1B H360D
1-methyl-2-pyrrolidone 872-50-4 / Repr. 1B H360D
212-828-1
2-ethylhexyl 10-ethyl-4,4-dioctyl-7-ox0-8- | 15571-58-1/
oxa-3,5-dithia-4-stannatetradecanoate 239-622-4 Repr. 1B H360D
4-tert-butylbenzoic acid 202-696-3
7-methoxy-6-(3-morpholin-4-yl-propoxy)- | 199327-61-2 | . H360D
3H-quinazolin-4-one / 429-400-7 pr-
ammonium 2-amino-4- 77182-82-2/ | Repr. 1B H360Fd
(hydroxymethylphosphinyl)butyrate 278-636-5
chloro-N,N-dimethylformiminium chloride 3724-43-4 / Repr. 1B H360D
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425-970-6
cyclic 3-(1,2-ethanediylacetale)-estra- 5571-36-8 / Repr. 1B H360F
5(10),9(11)-diene-3,17-dione 427-230-8
A current RAC opinion
. 288-32-4 / exists supporting
Imidazole 206-019-2 curr no classification as Repr. 1B
(H360D).
65277'42'1/ Repr. 1B H360 F
Ketoconazole 265-667-4
salts and esters of dinoseb, with the — Repr. 1B H360Df
exception of those specified elsewhere in L
this Annex
— Repr. 1B H360D
salts and esters of dinoterb L
97_99_4/ Repr. 1B H360Df
tetrahydrofurfuryl alcohol 202-625-6
— Repr. 1B H360FD
tributyltin compounds L
trixylyl phosphate 25155-23-1/
246-677-8 Repr. 1B H360F

() There is a mistake in the entry listed in Regulation (EC) No 1272/2008, Annex VI, part 3, Table 3.1,
indicating the classification as ‘Repr. 1A, H360Df”. The correct classification is Repr. 1B, H360Df, which
corresponds to Repr. Cat. 2; R61 and Repr. Cat. 3; R62 that are correctly stated in Annex VI, Table 3.2
(list of harmonized classification and labelling of hazardous substances from Annex I of Council Directive
67/548/EEC) of Regulation (EC) No 1272/2008. The classification was agreed by the Technical Committee

C&L on the Classification and Labelling of Dangerous Substances at its meeting in September 2004.

A hazard assessment was performed for the 34 reprotoxic “only” substances related to their
adverse effects to reprotoxicity. Adverse effects to reproduction included effects on sexual
function and fertility of adults and development of offspring. Where available, key studies and
the dose descriptors were taken from RAC opinions in CLH reports, restrictions or authorisations,
unless new data indicate a different value. In cases no RAC opinions or CLH reports were
available and in order to get up-to-date data, a literature search was performed for each
substance using REACH registration data (IUCLID) and search engines such as PubMed, Scopus,
TOXLINE, EMBASE and ChemIDplus Advanced. Additionally, data resources hosted by ECHA,
NTP, EFSA and EPA have been mined.

The identified key studies and uncertainties are summarised and discussed in Appendix B.3. In
Table 11 the NOAEL/LOAEL values which were identified as point of departure for the endpoint
reproductive toxicity for each of the assessed substances are shown and key studies are shortly
summarised.

A discussion for route-to-route extrapolation to account for the intradermal substance injection
during the tattooing process has been included in the DNEL section (section B 5.14).
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Reprotoxic substances classified in Category 2

In addition, to restricting Category Repr. 1A/B reprotoxicants in tattoo inks and PMU, the
Dossier Submitter also proposes to restrict substances in category Repr. 2. It was not possible
to quantitatively assess the individual Category 2 reprotoxicants due to the difficulty to
estimate the dose descriptors for substances of concern for this endpoint (on which the

accordant data were not sufficient to classify as 1A/B). Nevertheless, the Dossier Submitter
proposes to use the same general approach as for category 1A and 1B reprotoxicants (see in
section B.10).

Table 11. Summary of all derived NOAEL/LOAEL values selected as PODs

NOAEL
Type (LOAEL)
Substance CAS No. of Information on key study
effects | [mg/kg
bw/d]

The NOAEL for developmental effects results from a three-
bis(2- generation toxicity study (similar to OECD TG 416 and
ethylhexyl) 117-81-7 D 4.8 according to GLP) in rats (Wolfe and Layton, 2004) and is
phthalate based on small testes, small and/or aplastic epididymis

and seminiferous tubular atrophy observed in offspring.

The LOAEL for developmental effects results from a
dibutyl prenatal and postnatal developmental study in rats (Lee
phthalate 84-74-2 D 2 et al. (2004); supported as key study by RAC) and is
(DBP) based on reduced testicular spermatocyte development

and mammary gland changes in offspring.
diisobutyl 84-69-5 D 2.5 Read-across from DBP
phthalate

The LOAEL for developmental effects results from an oral

postnatal developmental toxicity study in rat (Aydogan

Ahbab and Barlas, 2013) and is based on significantly
dihexyl 84-75-3 D 20 increased malformations of the reproductive tract e.g.
phthalate tubular atrophy and atrophic and damaged tubules in

testes.
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n-pentyl-

isopentylpht | / No key study could be found

halate T

1,2-

benzeljedlca The LOAEL for developmental effects results from a two

rboxylic ) . . .

acid, di-C6- 71888-89-6 100 generatlon.reproductlve toxnc!ty s_tudy in rats (Exxpn,

C8-branched 2003) and is bgsed on reduction in sp_erm.product.|on rate
and mean testicular sperm concentration in offspring.

alkyl esters,

C7-rich

1,2- The LOAEL was obtained using read-across approach from

benzenedica dibutyl phthalate (DBP). The LOAEL for developmental

rboxylic effects results from a prenatal and postnatal

acid, dihexyl | 68515-50-4 2 developmental study in rats with DBP (Lee et al. (2004);

ester, supported as key study by RAC) and is based on reduced

branched testicular spermatocyte development and mammary gland

and linear changes in offspring.

S The NOAEL for fertility effects results from a read across
disodium from boric acid and a three generation study in rats (Weir
tetraborate, 1330-43-4 81.4 )
anhydrous (19§6); supported as key study .by RAC) and is based on

testicular atrophy, reduced fertility.
tetraboron The NOAEL for fertility effects results from a read across
disodium 12267-73-1 117.9 - from boric acid and a three generation study in rats (Weir
heptaoxide, 154.3 (1966); supported as key study by RAC) and is based on
hydrate testicular atrophy, reduced fertility.

The NOAEL for fertility effects results from a three
boric acid 10043-35-3, 100 generation study in rats (Weir (1966); supported as key

11113-50-1 study by RAC) and is based on testicular atrophy and
reduced fertility.

. The NOAEL for fertility effects results from a read across
diboron . ; . . .
trioxide 1303-86-2 56.3 from boric acid and a three generation study in rats (Weir

(1966); supported as key study by RAC) and is based on

testicular atrophy, reduced fertility.

The NOAEL for developmental effects results from read

across approach from sodium perborate tetrahydrate and
sodium 13517-20-9 a prenatal developmental toxicity study in rats (OECD TG
perborate 15120_21_5’ 100 414, GLP;Bussi (1995); supported as key study by

European Chemicals Bureau (2007)) and is based on an

increase in resorptions and reduction in foetal body

weights.

The NOAEL for developmental effects results from read
sodium across approach from sodium perborate tetrahydrate and
peroxometa 7632-04-4, a prenatal developmental toxicity study in rats (OECD TG
borate 10332-33-9, 100 414, GLP; Bussi (1995); supported as key study by

10486-00-7 European Chemicals Bureau (2007)) and is based on an
increase in resorptions and reduction in foetal body
weights.

. The NOAEL for fertility effects results from a read across
orFEobo(r;F 13840-56-7 100 from boric acid and a three generation study in rats (Weir
:g:t, sodium e (1966); supported as key study by RAC) and is based on

testicular atrophy, reduced fertility.

The NOAEL for developmental effects results from read
perboric 1;(1:13:;;?’ 100 across approach from sodium perborate tetrahydrate and

acid, sodium

a prenatal developmental toxicity study in rats (OECD TG
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salt 37244-98-7 414, GLP; Bussi (1995); supported as key study by
European Chemicals Bureau (2007)) and is based on an
increase in resorptions and reduction in foetal body
weights.

(2RS,3RS;2

RS,3SR)-2-

(4-

chlorophenyl OECD TG 416, GLP, effects: dose-related increase in

)-3- pre/perinatal mortality in the high-dose groups in the FO

cyclopropyl- | 94361-06-5 1.39 and F1 generation (16.3% and 12.6%, respectively)

1-(1H-1,2,4-

triazol-1- (Eschbach et al., 1987)

yl)butan-2-

ol

(4-

ethoxypheny

N(3-(4-

fluoro-3- é05024 66 n.a. No key study could be found

phenoxphen

yl)propyl)di

methylsilane

(R)-4-

hydroxy-3-

(3-oxo-1- Clinical observation, nasal hypoplasia and vertebral

phenylbutyl) | 5543-58-8 0.04 stippling in offspring after warfarin application during

-2- pregnancy (Shaul et al., 1975)

benzopyrone

(S)-4-

hydroxy-3-

(3-ox0-1- Clinical observation, nasal hypoplasia and vertebral

phenylbutyl) | 5543-57-7 0.04 stippling in offspring after warfarin application during

-2- pregnancy (Shaul et al., 1975)

benzopyrone

N,N-

(dimethylam

|r:(i)d);h|oaceta 27366-72-9 n.a. No key study could be found

hydrochlorid

e
The NOAEL for adverse effects on development was
derived from a prenatal developmental study in mice

1,2- which was performed in compliance with OECD TG 414

diethoxyetha | 629-14-1 50 (George et al., 1988; J., 1992). Dose-related adverse

ne effects on number of litters with malformed foetuses,
foetal body weight and malformation incidence
(Exencephaly, fused ribs) were observed.

1- The NOAEL for adverse effects on development was

ethylpyrrolid | 2687-91-4 50 derived from a prenatal developmental study in rats which

in-2-one was performed in compliance with OECD TG 414

(Saillenfait et al., 2007). Dose-related adverse effects on
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number of litters with malformed foetuses, foetal body
weight and incidences of rare cardiovascular malformation
were observed.

one-generation reproduction toxicity study with Wistar

1-met_hy|-2- rats (modified after OECD TG 415): reduced survival of
pyrrolidone 872-50-4 150 pups, reduced body weight
(Sitarek et al., 2012)
2-ethylhexyl
10-ethyl-
4 ,4-dioctyl- The LOAEL for developmental effects results from a
7-0x0-8- 15571-58-1 15 prenatal developmental study in mice (Anonymous,
oxa-3,5- 2014b) and is based on a statistically significant positive
dithia-4- trend on percentage of post implantation loss.
stannatetrad
ecanoate
4-tert- The NOAEL for reproductive toxicity results from a 70
butylbenzoic | 98-73-7 16 days male fertility study in rats (Hoechst AG, 1987) and is
acid based on a dose-dependent decrease of male
fertility/ability to impregnate females.
7-methoxy-
6-(3-
orPRolinT | 499357-61-
Y 2 / 429-400- n.a. No key study could be found
propoxy)- 7
3H-
quinazolin-
4-one
ammonium
2-amino-4- 77182-82-2 Embryotoxicity study, oral (by gavage), rabbit with GA
(hydroxymet / 278-636-5 9.6 (Baeder et al. (1983), as cited in EFSA (2005a))based on
hylphosphin premature deliveries, abortions and dead foetuses
yDbutyrate
chloro-N,N-
dimethylfor 3724-43-4 /
miminium 425-970-6 n.a. No key study could be found
chloride
cyclic 3-
(1,2-
ethanediylac
etale)-estra- zg;_lzgg_g / n.a. No key study could be found
5(10),9(11)-
diene-3,17-
dione
OECD TG 414 (prenatal developmental toxicity study),
reduced mean foetal weight and increased number of
imidazole 288-32-4 60 resorptions and increased rate of variations and
malformations at 180 mg/kg bw/d
(BASF, 2002)
The LOAEL for fertility results from a subacute male
ketoconazole | 65277-42-1 200 fertility study (Waller et al., 1990) in rats (no guideline
followed) and is based on loss of male fertility.
salts and -y This LOAEL for developmental toxicity results from a 3-
esters of generation rat reproductive study comparable to OECD
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dinoseb, --- 1 guideline 416 (Dow Chemical Company, 1981), and is
with the based on reduced pub weight in FO to F1b littering groups.
exception of
those
specified
elsewhere in
this Annex
salts and —
esters of L n.a. No key study could be found
dinoterb
tetrahydrofu 97-99-4 50 No key study could be found
rfuryl alcohol
tributyltin
cgmpounds, repeated dose toxicity study with tributyltin chloride with
with the . . .
. focus on male fertility with KM mice, effects: dose
exception of .
dependent decrease of sperm count and viability
those
specified =/ 0.00017 | (Chen et al., 2008; Si et al., 2012; Si et al., 2015; Yan et
elsewhere in | =7~ - 0.001 al., 2009)
this Annex
(here related
to tributyltin
chloride)
trixylv] combined oral repeated dose and
ho&; yhate 25155-23-1 25 reproductive/developmental toxicity study according to
phosp / 246-677-8 OECD 422, effects: histological changes in reproductive
organs (Experimur, 2004)

Lead compounds

Six lead compounds are classified only as reprotoxic category 1A/B; these are not covered in
the quantitative approach above.

The Dossier Submitter proposes that all lead compounds should be restricted in tattoo inks and
PMU based on their non-threshold effects (EFSA CONTAM Panel, 2013), acknowledged by RAC
in the lead in jewellery and consumer article restrictions (ECHA, 2011a) and (ECHA, 2013a).
EFSA (2013) concluded that there is no evidence for a threshold for a number of critical
endpoints including developmental neurotoxicity (including from in utero exposure), increases
in systolic blood pressure and renal effects (e.g., changes in proteinuria, glomerular filtration
rate (GFR) or creatinine levels and clearance) in adults).

EFSA concluded that protection of children and women of child-bearing age against the
potential risk of neurodevelopmental effects should be protective for all other adverse effects
of lead, in all populations. EFSA also recommended work should continue to reduce exposure
to lead, from both dietary and non-dietary sources. Therefore as it cannot be excluded that
women of childbearing age would have tattoos and taking into account the non-threshold
effects of lead, the Dossier Submitter proposes these lead compounds to be restricted in tattoo
inks and PMUs.

A specific concentration limit has been calculated, see section Consumers.
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B.5.10. Human data on health effects from tattoo inks and PMU

Health effects from the chemical substances in tattoo inks and PMU have been observed in
clinics and been described by medical doctors. Reviews of these health effects mostly describe
skin reactions but a clear classification of these reactions is difficult as they are often non-
specific and there is much variability.

Earlier reviews of these effects group them according to histological patterns in
granulomatous, lichenoid, or hypersensitivity allergic reactions (Wenzel, et al., 2013), also
referred to as inflammatory/immune reactions (Brady, et al., 2015). This is also presented in
detail in the JRC reports (JRC, 2016a) and (JRC, 2016b).

More recent reviews of adverse effects (CHDP, 2015), (Serup, et al., 2015b), (Serup, et al.,
2016) have grouped them on the basis of clinical descriptive assessment and have submitted
the classification to the World Health Organisation (WHO) as a proposal to the 11t revision of
the International Classification of Diseases.

An overview of both ways of grouping these health effects and a description of the effects is
given in Annex D.6.1 (human health impacts).

B.5.11. CPR Annex II, list of substances prohibited in cosmetic products
B.5.11.1. Background

Annex II of Directive 76/768/EEC (the Cosmetic Products Directive, CPD), later included as
Annex II of the CPR (Cosmetic Products Regulation (EC) NO 1223/2009), is part of the Council
of Europe Resolution ResAP(2008)1 and its predecessor ResAP(2003)2. Annex II of the CPR
contains a list of substances prohibited in cosmetic products (see article 14 of CPR).

The ResAP recommends that tattoo and PMU must only be used if they do not contain
substances listed in Annex II (in addition to other recommendations).

The ResAP (2008)1 and (2003)2 are the benchmark for those Member States having national
legislation and for those taking restrictive measures against hazardous tattoo inks on the
market based on general safety requirements.

Annex II of the CPR includes substances with various hazardous properties, including amongst
others CMR and skin sensitising substances, but also various other substances which may or
may not have a harmonised classification. Although CMR and skin sensitising substances are
covered in separate group justifications of the restriction proposal, the following justification
provides a basis for inclusion of the entire list of substances in Annex II within the scope of the
proposed restriction. Given the similarities in exposure potential (prohibited in cosmetic
products which by definition (article 2 of CPR) are applied, among other, on the external parts
of the human body, which include the epidermis), there is merit in considering all of these
substances for a comparable restriction for use in tattoo inks and PMU.

B.5.11.2. Rationale

Annex I of REACH, para 0.5 states that "Where available and appropriate, an assessment
carried out under Community legislation (e.g., risk assessments completed under Regulation
(EEC) No 793/93) shall be taken into account in the development of, and reflected in, the
chemical safety report. Deviations from such assessments shall be justified.” Therefore the
Dossier Submitter recommends that substances included in Annex II of the CPR based on an
assessment of the SCCS and supported by the Member States when agreeing to an
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amendment of the CPR, should be restricted in tattoo inks and PMU taking into account section
B.5.11.3. However, note that not all inclusions in annex II is based on SCCS opinions. E.g. if
industry does not want to defend a substance or the substance is a drug or classified CMR, it
can be included as well. The Dossier Submitter recommends that substances on Annex II of
the CPR without an SCCS opinion should also be restricted in tattoo inks and PMU.

B.5.11.3. Justification for risk

The substances included in CPR Annex II are prohibited for use in cosmetics, regardless of the
concentration expected to be applied/received. The information presented in Appendix B.4
indicates that the intradermal injection of a substance into the body through tattooing is
expected to be at least as high, and in most cases higher, than an equivalent amount of the
same substance administered to the skin in a cosmetic product. The CoE resolutions reflect
this by requiring provisions for tattoo inks and PMU that are at least as strict as those for
cosmetic products under the CPR. This is therefore also reflected by Member States that base
their national legislation on CoE resolutions.

Therefore, taking into account the decisions of the Member States and recommendations of the
expert committees for inclusion of substances in CPR Annex II, it may be concluded that:

e As the natural protection barrier of the epidermis is broken, the risks of a dose applied
beneath the skin (in tattoo inks) is likely to pose at least as high (if not higher) risk to
human health than an equivalent dose applied on the skin.

e The CPR Annex II prohibits the use of a number of substances for use in cosmetic
products. It does not establish a safe dose in cosmetic products for the application of
these Annex II substances on the skin.

e There is therefore a basis for recommending that these substances should be restricted
in tattoo inks and PMU relying on the decisions made for inclusion of the substances
under CPR Annex II without a detailed risk assessment of each substance.

B.5.12. CPR Annex IV, colourants in cosmetic products
B.5.12.1. Background

Annex IV of Directive 76/768/EEC (the Cosmetic Products Directive, CPD), which later became
Annex IV of the CPR (Cosmetic Products Regulation (EC) NO 1223/2009), is part of the Council
of Europe Resolution ResAP(2008) and its predecessor ResAP(2003)2.° The ResAP
recommends that tattoo and permanent make up (PMU) products only be used if they do not
contain substances listed in column 2 to 4 of Annex IV of the CPD), now reflected in Annex IV
of the CPR, column 'g’. The ResAP (2008)1 and (2003)2 are the benchmark for those Member
States having national legislation and for those taking restrictive measures against hazardous
tattoo inks on the market based on general safety requirements.

Article 14 of the CPR establishes that cosmetic products shall not contain any colourants other
than those listed in Annex IV (List of colourants allowed in cosmetic products). For a number of
these substances, Annex IV also establishes specific conditions outside of which their use in

° Council of Europe Resolution ResAP(2008)1 on requirements and criteria for the safety of tattoos and permanent
make-up (superseding Resolution ResAP(2003)2 on tattoos and permanent make-up), 20 February 2008.
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cosmetics is prohibited. Such conditions are specified, in terms of product type (rinse-off or
leave-on) and of body parts for which the use of substances is allowed or prohibited (e.g., lips,
eyes, etc.), the maximum concentration allowed in ready for use preparation, as well as other
conditions (e.g., purity requirements).

The conditions are specified in columns “g” to “i” in Annex IV of the CPR:

e Column “g” in the CPR: “Product type/Body part” contains information formerly
summarised in columns 1 to 4 of the CPD: “Field of application” as follows:

o Column 1 of the CPD - Colouring agents allowed in all cosmetic products.

o Column 2 of the CPD - Colouring agents allowed in all cosmetic products except
those intended to be applied in the vicinity of the eyes, in particular eye make-
up and eye make-up remover. CPR labels these colourants in column g as
colourants “not to be used in eye products”

o Column 3 - Colouring agents allowed exclusively in cosmetic products intended
not to come into contact with the mucous membranes. CPR labels these
colourants in column g as colourants “not to be used in products applied on
mucous membranes”.

o Column 4 - Colouring agents allowed exclusively in cosmetic products intended
to come into contact only briefly with the skin. CPR labels these colourants in
column g as colourants allowed in “rinse-off products”.

e Columns “h” and “i"” in CPR,1% respectively *Maximum concentration in ready for use
preparation” and “other” correspond to the former column “Other limitations and
requirements”.

According to these specific conditions for use, the following groups of colourants are proposed
to be included in the scope of the restriction, as follows:

e The use of the following colourants in tattoo inks to be restricted (i.e., not to be
allowed):

o Colourants allowed in rinse-off products only;
o Colourants not to be used in products applied on mucous membranes;
o Colourants not to be used in eye products;

e The use of the following colourants to be allowed in tattoo inks under the conditions
specified for use in cosmetic products:

o Colourants allowed in all cosmetic products in concentrations not exceeding the
limits specified in Annex IV or subject to other conditions specified in columns
“h"” to “i” of the Annex (e.g., purity requirements).

Substances allowed only in rinse-off products are considered to pose risks to human health
when their use leads to a prolonged exposure. Substances that must not be used in products
applied on mucous membranes or in the vicinity of the eyes are considered to pose risks to
human health when used via bypassing of the epidermal barrier (or rather providing conditions

10 One additional column has been added in the CPR: “j”: “Wording of conditions of use and warnings”. To date, no
conditions have been specified in this column for any of the colourants on Annex IV.
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for an easier penetration of the epidermal layer, in comparison to skin). As use of inks in tattoo
applications leads both to prolonged exposure and to circumvention of the skin barrier, the use
of these substances in tattoo applications is considered to pose at least equal risks as the
above uses (for an equivalent dose). Given this, there is merit in adopting comparable
measures in Annex XVII to the conditions in Annex IV of the CPR on colourants in use in tattoo
inks and PMU.

In addition, some colourants used in cosmetic products have been shown to pose a risk to
human health when applied to the skin in concentrations exceeding the limits specified in
Annex IV or other conditions specified in columns “g” to “i” of the Annex (e.g., purity
requirements). Therefore, given the similarities in exposure potential (i.e., prohibited or
allowed to be used under specific conditions in cosmetic products which by definition (Article 2
of CPR) are applied, among other, on the external parts of the human body, which include the
epidermis), there is merit in adopting comparable measures for the use of these colourants in
tattoo inks and PMU. This is also the basis of a similar argumentation for including substances
on Annex II of the CPR in the scope of the proposed restriction.

The following justification provides a more detailed explanation for inclusion of the list of
substances on Annex IV column ‘g’ to ‘i’ and which are included in the categories described
above within the scope of the proposed restriction.

B.5.12.2. Rationale

Annex I of REACH, paragraph 0.5 states that "Where available and appropriate, an assessment
carried out under Community legislation (e.g., risk assessments completed under Regulation
(EEC) No 793/93) shall be taken into account in the development of, and reflected in, the
chemical safety report. Deviations from such assessments shall be justified.” Therefore,
substances included in Annex IV of the CPR with specific conditions on field of application,
concentration limit, purity requirements, etc. based on an assessment of the SCCS and
supported by the Member States when agreeing to an amendment of the CPR. Therefore,
comparable measures are proposed to the use of these substances in tattoo inks in Annex XVII
of REACH. However, it should be noted that not all inclusions in Annex IV of CPR are based on
SCCS opinions.

B.5.12.3. Justification for risk

The evidence presented in Appendix B.5 indicates that the substances in Annex IV proposed to
be included in the scope of this restriction may present equal or greater risk when used in
tattoo applications. CoE ResAP(2008)1 seems to take this into account by requiring provisions
for tattoo inks and PMU that are at least as strict as those for cosmetic products under the
CPR/CPD. This is therefore also reflected by member states that base their national legislation
on CoE ResAP(2008)1 or its predecessor.

Taking into account the decisions of the relevant authorities and recommendations of the
expert committees for inclusion of substances in CPR Annex IV, it may be concluded that:

e For one group of substances, relevant authorities has concluded that the use of these
should only be allowed in rinse-off cosmetic products. These should only be in contact
with the skin for short periods of time, and substances present are therefore less
bioavailable than in leave-on cosmetics products. It is therefore considered appropriate
that such substances should not be allowed in tattoo inks which remain in prolonged
(almost indefinite) contact with the dermis.
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e For another group of substances, the relevant authorities have concluded that there is a
higher risk when these are applied in the vicinity of the eyes or on mucous membranes
as compared to applications on the skin. It can therefore be argued that these
substances should also not be used in tattoo inks which equally bypass the protective
skin layer.

e For another group of substances, the relevant authorities have concluded that there is
higher risk when these are applied on the skin in concentrations exceeding those
specified in column “h” or not meeting content or purity requirements specified in
column “i”. It can therefore be considered appropriate that such substances should not
be allowed also in tattoo inks or PMU if they do not meet these conditions specified in
columns “*h” and “i” of Annex IV of the CPR.

e There is therefore a basis for recommending a restriction (i.e., a prohibition of use or
use under specific conditions) of the above substances in tattoo inks (see Appendix B5
for further details) relying on the conditions for the substances under CPR Annex IV.

B.5.13. Council of Europe Resolution ResAP(2008)1, Table 3, impurities in
tattoo inks and PMU

In the CoE Resolution ResAP(2008)1 on requirements and criteria for the safety of tattoos and
permanent make-up, a list of maximum allowed concentrations of impurities in products for
tattoos and PMU can be found (Table 3 in the ResAP(2008)1). This list comprises of the
following substances:

Table 12 Substances from Table 3 in CoE ResAP(2008)1

Substance on the list

Arsenic (As)

Barium (Ba)

Cadmium (Cd)

Cobalt (Co)

Chromium (Cr) (VI)

Copper (Cu) soluble

Mercury (Hg)

Nickel (Ni)

Lead (Pb)

Selenium (Se)

Antimony (Sb)

Tin (Sn)

Zinc (Zn)

Policyclic aromatic hydrocarbons (PAH)

Benzene-a-pyrene (BaP)

The majority of these substances are on Annex II of the CPR or have relevant harmonised
classification (e.g., cobalt, S Sens 1). The Dossier Submitter has assessed certain of these
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substances in tattoo ink and PMU. These substances were selected to reflect conclusions of
recent risk assessments and due to their presence in some tattoo inks colours. For the
remaining substances, except PAHs and nickel, the limits in Table 3 are proposed by the
restriction as technically achievable limits, as they are already enforced in seven Member
State’s national restrictions based on ResAP. (See section B.10. Risk Characterisation.)

Table 13. Substances assessed and Points of Departure (POD) chosen to derive DN(M)ELs.

Arsenic (As)

1.7 x 1073 per ug
As/kg bw/day
(as a systemic

Taiwanese drinking water cohort, using data from the
most recent publications of Chen et al (2010a, 2010b),
and 10 as an indicative tolerable risk level.

Point of .
Substance | departure, POD Information on key study Detailed
assessment
Excess lifetime risk
of lung tumours = Based on the WHO/FAO risk estimates from the .
Appendix B.6.

Risk assessment
of arsenic (As)

exposure)
_ NOAEL Nephrotoxicity in male rats at 69 njg/kg_ bw/d in NTP 13 Appendix B.7.
Barium week study, also supported by findings in female rats .
(Ba)* and in male/female mice (NTP 13 week study), as well Risk assessment
60 mg/kg bw/d NN : . ! of barium (Ba)
as interim findings in female rats in the NTP 2 year study
Two mg/l equals a mean total copper intake of 2.2
Copper 2 mg/L drinking mg/day (95% percentile would be 5.6 mg), if assuming a | Appendix B.8.
(Cup)p* water, equalling 2.2 | bw of 60 kg and a water intake of 1.1 I/d (or with the Risk assessment
mg Cu/day 95t percentile 2.8 I/d) to avoid GI irritation (WHO of copper (Cu)
guidelines for drinking-water quality, 2004)
BMDLo: 0.50 u Effects on the developing nervous system including in Appendix B.10.
Lead (Pb) | o ";a' g utero (EFSA 2010/2013), applied by RAC (ECHA 2011; Risk assessment
g day 2013). of lead (Pb)
An EFSA report from 2006 (EFSA 2006) and supported
NOAEL ini
O by the SCCS opinion from 2017 (SCCS/1586/127) Appendix B.11.
. adopted a NOAEL of 50 mg/day or 0.83 mg Zn**/kg ;
Zinc (Zn)* 0.83 S Risk assessment
bw/day which is based on the absence of any adverse of zinc (zn)
mg/kg bw/d effects on a wide range of relevant indicators of copper-
status as critical endpoint.
* Soluble
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Table 14 Decision tree

~ 6 000 substances

If a substance is not safe applied on Substances not permitted for supply to Substances leading to skin sens, irrit or

human skin, it is also not safe to be

general public, should not be injected
applied under the skin

under the skin of the public

Substances leading to other systemic effects
should not be injected into the human body

corr of epidermis or eye should not be

Are there other substances
applied under the skin

leading to risk?

I_ CPR Annex II & Annex IV Carc & Muta (& lead | Skin Sens/Corr/Irrit PAAs
COTpRNALE) Eye Corr/Dam Azo colourants
N Feprooc L e

Outcome: Concentration limits for 4 100+ substances

Is there indication that: 18 substances added
- risks are not controlled? (remaining substances in tattoo inks) from CoE:
- technical challenges to meet limits?
- lack of substitutes?

- 14 colourants (Tbl 2)

- 4 metals (Tbl 3)
Possible to take into account in group

analvsis above?

Yes | | No

. . Existing assessment suggesting
REvEE el ) 28 L different limits? (CoE Tbl 3)

proposed colourants

group CL

Derogations

Cadmium Copper
Chromium

Zinc Copper, zinc & barium: in white
Mercury o (and therefore, most), green, blue

Nickel . inks, incl derogated
Selenium Arsenic

Antimony Lead Arsenic & lead: recent info on

Cobalt hazard & risk
Tin

On Annex II (except
cobalt (SS, Cin
review) & tin) but 0%
not technically
achievable => ResAP
technically achievable

limits

National legislation on PAHs include Qualitative Semi-quantative Quantitative
also PAHs without HC => available

argumentati argumentation argu mentation
assessment as an inspiration for a . for risk for risk
CL for PAHs with HC on for risk

57



ANNEX TO BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
SUBSTANCES IN TATTOO INKS AND PERMANENT MAKE UP

B.5.14. Derivation of DNEL(s)/DMEL(s)

Derived No-Effect Levels (DNELs) derived under REACH usually refer to the level of the daily
external dose where no adverse effects are anticipated. However, for tattoos the dose is
injected into the dermis, so only internal DNELs are relevant. Thus, available external DNELs
are converted to internal DNELs, by applying absorption rates etc.

It was possible to conduct quantitative risk assessments for some of the substances. The
leading health effect was identified and the corresponding DNEL was derived for substances
with threshold effects when a dose-descriptor such as a NOAEL or LOAEL was available, e.qg.
for substances toxic to reproduction. This approach is in accordance with ECHA Guidance R.8
(ECHA, 2012).

For other substances with non-threshold effects such as for most mutagenic and carcinogenic
substances, the risk was only assessed in a qualitative way. Some of the PAAs, arsenic and
lead as impurities were however assessed in a semi-quantitative manner with derivation of
Derived Minimal Effect Levels (DMELSs).

The Dossier Submitter recognises that it is not possible to introduce a complete ban of all
hazardous substances in tattoo inks and PMU. Therefore, in some cases there was a need for
setting a concentration limit for hazardous substances and impurities in tattoo inks to protect
the consumers from adverse health effects. The concentration limits were based on the DNELs
and DMELs for these substances. To derive the DMEL values for non-threshold carcinogenic
substances, the maximum level of indicative tolerable lifetime excess cancer risk for
consumers was assumed to be 106, in accordance with ECHA guidance R.8.1.1 (ECHA, 2012).

All DNELs and DMELs were derived for systemic effects via intradermal injection.

Assessment factors were applied in accordance with ECHA Guidance R.8 (ECHA, 2012). In
most of the assessments an assessment factor of 10 was applied for intra-species variation
and another assessment factor of 10 was applied for inter-species variation. Modification of the
dose descriptors and the application of additional assessment factors are given in the
respective chapters for the relevant endpoints/substances (such as assessment factors for
differences in exposure duration, issues related to dose-response, quality of whole database.).

Derivation of DNEL for methanol

The Dossier Submitter proposes to derive the DNEL on the basis of on the IOEL value in line
with Appendix R.8-13 (Deriving DNELs when community/national Occupational Exposure Limit
(OEL) is available) to Chapter R.8 (Characterization of dose [concentration]-response for
human health of Guidance on information requirements and chemical safety assessment
(ECHA). A NOAEL/LOAEL as basis for the OEL is not available. Exposure to 260 mg/m3 during a
working shift is equivalent to a dose of 2.6 g/person/day (40 mg/kg b. w. and day) which may
be considered as a systemic DNEL (40 mg/kg bw/day). An additional assessment factor of 5 is
used to take into account possible higher sensitivities and possible longer exposure duration
for the general population verses workers.
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Table 15. DNEL for methanol

. DNEL
Type of Dose descriptor
Substance CAS No. ) Remark
effects general population,
[mg/kg bw/d]
STOT
SE1 3
Methanol 67-56-1 OEL: 260 mg/m 8 -
(ocular
and CNS)

Derivation of DMELs for PAAs

A hazard evaluation was performed for the ten PAAs found in a Danish survey of tattoo inks
(DEPA, 2012) to determine a DMEL for the carcinogenic effects, see Table 16. For more
information on the derivation of the DMELs or the other assessments, see Appendix B.2. PAAs
and azo colourants

Table 16. DMEL values for PAAs found in tattoo inks.

Point of DMEL
Departure
general
Substance CAS No. Classification (POD), Dose population Remark
H I
descriptor _ N
carcinogenic
effects
Carc 2
The DMEL was based on
Muta 2 HT25 and application of a
Acute tox 3 HT25, 4.6 2x10° HtLF (High to low dose
Aniline 62-53-3 ma/kg mg/kg risk extrapolation factor)
STOT RE1 bw/da bw/day of 250.000 (the ‘default’
Eye damage 1 for the 107 lifetime risk
) when T25 is used as a
Skin sens 1 PoD (ECHA Guidance
hapter 8 appendix 8-6
Carc 1B ¢
arc HT25 9.9 4x10°% and 8-7)),
o-Anisidine Muta 2 mg/kg mg/kg
90-04-0
Acute tox 3 bw/day bw/day
Carc 1B
4-chloroaniline 106-47-8 Acute tox 3 -
Skin sens 1
DNEL/DMEL for the
Carc 1B critical effects could not
4-ch|9r9-o- 95-69-2 Muta 2 } be established.
toluidine
Acute tox 3
Carc 1B
3-3"dichloro- 91-94-1 Acute tox 4 -
benzidine
Skin sens 1
1B
4-methyl-m- Carc
phenylene- 95-80-7 Muta 2 -
diami
iamine Repr 2
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STOT RE 2
Acute tox 3
Acute tox 4
Skin sens 1
4-methoxy-m- Carc 1B
phenylene- 615-05-4 Muta 2
diamine Acute tox 4
- - Carc 1A
i naa:‘?ntzw 217598 Acute tox 4
-nitro-o- Carc 2
dne | 99558 | s
Carc 1B
o-toluidine 95-53-4 Acute tox 3
Eye irrit 2

Carcinogenic effect was considered as the critical effect in relation to tattooing for the ten
selected PAAs (aniline, o-anisidine, 4-chloroaniline, 4- chloro-o-toluidine, 3,3’-
dichlorobenzidine, 4-methyl-m-phenylenediamine, 4-methoxy-m-phenylenediamine, 2-
naphthylamine, 5-nitro-o-toluidine and o-toluidine).

For the evaluated PAAs, it is considered that there is no threshold for the carcinogenic effects
and, therefore, a DNEL cannot be established. Instead, DMELs may be derived.

For two of the PAAs (aniline and o-anisidine), a DMEL could be established. For the remaining
eight PAAs, a DMEL could not be established based on the available data.

The DMEL for aniline is derived at approximately 2 x 10> mg/kg bw per day for the
carcinogenic effects. The DMEL for o-anisidine is derived at approximately 4 x 10> mg/kg bw
per day.

Since all the PAAs with a harmonised classification as carcinogenic are very similar, a grouping
approach is applied and the lowest DMEL value of 2 x 10> mg/kg bw per day of aniline is
applied for the group.

Taking the considerations on potency of the PAAs into account, note that the DMEL value for
aniline is only half that of o-anisidine, which could be compared with the other cancer potency
indicators as discussed in Appendix B.2. PAAs and azo colourants

Sensitisation was also considered as a critical effect in relation to tattooing for aniline, 4-
chloroaniline, 3,3’-dichlorobenzidine and 4-methyl-m-phenylenediamine. In the EU, these
substances are classified Skin Sens. 1 (H317: May cause an allergic skin reaction) according to
Annex VI of the CLP Regulation (EC no. 1272/2008). The health effect assessment of chemical
contact allergens can only be performed if the potency and the threshold value have been
carefully examined for the specific chemical allergen (Nielsen, et al., 2005). For the selected
substances, the available data is not sufficient for an evaluation of either the potency or the
threshold value and, therefore, a DNEL for sensitisation cannot be established for these
substances.
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Derivation of DNELs for reprotoxic substances

In the present section critical DNELs for the substances toxic to reproduction assessed in section
B5.9 are presented and discussed. An overview of all DNELs derived is given in Table 17.
Moreover, a general DNEL representing the group of classified Repro 1 A/B “only” substances is
proposed. The point of departures and the assessment factors applied for the individual
substances are shown and discussed in the appendices, see Appendix B.3. Hazard assessment

for reprotoxic substances

Table 17. Overview of critical DNELs for substances toxic to reproduction

DNEL
Type Dose descriptor | general
Substance CAS No. of (LOAEL/NOAEL) | poputation, Remark
effects [mg/kg bW/d] reproductive
effects [mg/kg
bw/d]
bis(2-ethylhexyl) phthalate 117-81-7 D 4.8 0.048
dibutyl phthalate 84-74-2 D 2 0.0067
diisobutyl phthalate 84-69-5 D 2.5 0.0083
The DNEL for
dihexyl phthalate 84-75-3 D 20 0.067 fertility effects is
higher.
— No key study
n-pentyl-isopentylphthalate L n.a. could be
identified.
1,2-benzenedicarboxylic acid, di-
C6-C8-branched alkyl esters, C7- 71888-89-6 D 100 0.33
rich
1,2-benzenedicarboxylic acid,
dihexyl ester, branched and linear 68515-50-4 D 2 0.0067
The DNEL for
disodium tetraborate, anhydrous 1330-43-4 F 81.4 0.407 developmental
effects is higher
The DNEL for
L . developmental
tetraboron disodium heptaoxide, | .50 5 4 F 117.9 - 154.3 0.59 = | ffects is higher.
hydrate 0.77
Range: hydrate
dependant.
. . 10043'35'3, F 100 0.5 The DNEL for
boric acid 11113-50-1 developmental
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& 13840-56- effects is higher.
7
diboron trioxide The DNEL for
1303-86-2 56.3 0.28 developmental
effects is higher
sodium perborate 13517-20-9,
15120-21-5 100 1
sodium peroxometaborate 7632-04-4,
P 10332-33-9, 100 1
10486-00-7
. . . 11138-47-9,
perboric acid, sodium salt 12040-72-1, 100 1
37244-98-7
(2RS,3RS;2RS,3SR)-2-(4-
chlorophenyl)-3-cyclopropyl-1-(1H- e
1,2,4-triazol-1-yl)butan-2-ol 94361-06-5 1.39 0pi4
(4-ethoxyphenyl)(3-(4-fluoro-3- 105024-66- No key study
henoxphenyl)propyl)dimethylsilane 6 n-a. n-a. could be
p pnenyl)propy Y identified.
(R)-4-hydroxy-3-(3-oxo0-1-
phenylbutyl)-2-benzopyrone and 5543-58-8 & 0.04 0.001
(S)-4-hydroxy-3-(3-oxo-1- 5543-57-7
phenylbutyl)-2-benzopyrone
. : . . No key study
NN (d|met:yé?2:glﬁz§acetamlde 27366-72-9 n.a. n.a. could be
Y identified.
1,2-diethoxyethane 629-14-1 50 0.29
1-ethylpyrrolidin-2-one 2687-91-4 50 0.5
1-methyl-2-pyrrolidone 872-50-4 150 0.5
2-ethylhexyl 10-ethyl-4,4-dioctyl-7-
0x0-8-oxa-3,5-dithia-4- 15571-58-1 15 0.03
stannatetradecanoate
4-tert-butylbenzoic acid 98-73-7 1.6 0.0027
7-methoxy-6-(3-morpholin-4-yl- 199327-61- No key study
ropoxy)-3H-quinazolin-4-one 2/ 429- n.a. n.a. could be
propoxy)==h-q 400-7 identified.
ammonium 2-amino-4-
(hydroxymethylphosphinyl) 77182-82-2 6.3 0.0175
/ 278-636-5
butyrate
chloro-N,N-dimethylformiminium 3724-43-4 / No key study
) n.a. n.a. could be
chloride 425-970-6 . o
identified.
cyclic 3-(1,2-ethanediylacetale)- 5571-36-8 / n.a. n.a. No key study
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estra-5(10),9(11)-diene-3,17-dione 427-230-8 could be
identified.
imidazole 288-32-4 D 60 0.6
ketoconazole 65277-42-1 F 200 0.11
salts and esters of dinoseb, with the —
exception of those specified L D 0.0033
elsewhere in this Annex 1
— No key study
salts and esters of dinoterb L n.a. n.a. could be
identified.
tetrahydrofurfuryl alcohol 97-99-4 D 50 0.5
; ; -/ 5.4x10°® -
tributyltin . F 0.00017 - 0.001 3.7%10"
trixylyl phosphate 25155-23-1
/ 246-677-8 F 25 0.014

Overall, for 27 of the 34 substances DNELSgeneral population, reproductive effects could be derived. If a
substance was classified as Repr. 1B for more than one reprotoxic endpoint (e.g. developmental
and fertility effects) the lowest DNEL value was considered as the critical DNEL for this substance.

For 7 substances no data were available related to the endpoint toxicity to reproduction. Thus a
key study and DNEL value could not be identified. Only one DNEL value was derived for
substances having two entries with different CAS numbers but which were identified as
chemically and toxicologically identical (boric acid CAS No. 10043-35-3 and CAS No. 11113-50-
1, warfarin R and S racemates CAS No. 5543-58-8 and CAS No. 5543-57-7).

For 96% of the substances DNEL values between 1 and 0.001 mg/kg bw/d were obtained. For
only one substance, tributyltin chloride, a lower DNEL was found which is five levels of magnitude
lower than 0.001 mg/kg bw/d (0.000000053 - 0.00000031 mg/kg bw/d). This DNEL was based
on NOAEL values for fertility effects observed in subacute studies in one mice species (Kun Ming
mice) at low dose levels. High AF had to be applied for the obtained threshold indicating a high
uncertainty for the DNEL derived.

In the following generally applied AF to derive the DNELgeneral population, reproductive effects are discussed.
To account for chronic exposure generally an AF was applied to extrapolate for chronic fertility
effects. For developmental effects, as appearing in a restricted (defined) period of life (‘sensitive
window for developmental effects’) and as prenatal developmental toxicity studies mostly do
cover this sensitive window for developmental effects, no general AF was applied to extrapolate
to chronic effects but AF were applied individually if necessary depending on available data.
Other AF applied were default to cover intraspecies differences, interspecies differences
(allometric scaling and remaining differences) and dose-response relationships (LOAEL/NOAEL).
The AF applied for the individual substances are shown in Appendix B.3.

A substance-related restriction and entry in REACH Annex XVII based on individual risk
assessments and specific concentration limits for each of the 34 substances was considered not
to be appropriate for the restriction of reprotoxic substances in tattoo inks and PMU. This would
trigger a continuous updating of the restriction to account for reprotoxic substances which are
classified in the future which is considered to be not feasible. This is further discussed in the risk
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characterisation section B.10. Thus, the quantitative risk assessment approach as described here
(RO 1, see Human health) intends to establish a general concentration limit for reprotoxic “only”
substances in tattoo inks and PMU based on the most sensitive DNEL identified among the known
34 members of reprotoxic “only” compounds that are considered to be representative for
reprotoxic substances classified as Repro. 1 A/B.

As the DNEL for tributyltin compounds is considered as an outlier due to high uncertainties which
may lead to overestimation of the risk for most substances, the overall DNELgeneral population,
reproductive effects Of 0.001 mg/kg bw/d is proposed as the most sensitive DNEL for risk
assessment of reprotoxic substances in tattoo inks and PMU. The DNEL was derived from the
substance (R)- and (S)-4-hydroxy-3-(3-oxo-1-phenylbutyl)-2-benzopyrone based on a LOAEL
of 0.04 mg/kg bw/d and an overall AF of 30. (See Appendix B.3. (section A2.12) for details).
This DNEL further is supported by a ‘threshold of toxicological concern’ (D of 0.001 mg/kg bw/d
for developmental toxicity which was published by Bernauer and colleagues in 2008 (Bernauer
et al., 2008) using a TTC concept for reproduction toxicity based on data from 91 chemicals.

The substances classified in CLP in category Repr.2 have not been assessed individually due to
the difficulty to estimate the dose descriptors for substances of concern for this endpoint.
However, the Dossier Submitter proposes that as a starting point the resulting group DNEL for
the Repr.1A/B substances is also applied to Repr.2 substances.

Almost all NOAELs/LOAELs were derived from studies with oral substance administration. If
assumed bioavailability of substances after intradermal injections and oral uptake is 100%, no
AF to correct for route is needed.

Thus, it was assessed based on available physico-chemical and toxicokinetic data, whether for
substances which represent the range of the lowest DNELs (DNEL values < 0.1) namely (R)-4-
hydroxy-3-(3-oxo-1-phenylbutyl)-2-benzopyrone, 4-tert-butylbenzoic acid, salts and esters of
dinoseb, dibutyl phthalate, 1,2-benzenedicarboxylic acid, dihexyl ester, branched and linear,
(2RS,3RS;2RS,3SR)-2-(4-chlorophenyl)-3-cyclopropyl-1-(1H-1,2,4-triazol-1-yl)butan-2-ol a
100% oral bioavailability could be assumed. For those substances toxicokinetic data (not
presented here) did not suggest a deviation from the default assumption of a 100% oral
bioavailability. Thus, no route specific correction of the NOAEL/LOAELs was performed to
account for intradermal injection reflecting the tattooing process.

Derivation of DN(M)ELs for substances on the CoE ResAP(2008)1, Table 3, impurities in tattoo
inks and PMU

A hazard evaluation was performed for the following substances on CoE ResAP(2008)1 Table 3
to determine a DN(M)EL for the relevant critical effects, see Table 18. For more information on
the derivation of the DN(M)ELs, see appendix B.6-B.11.
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Table 18 Point of Departure (POD) and DN(M)ELs derived for selected substances on the CoE
ResAP(2008)1, Table 3

Point of

DMEL, general
population,

bw/day which is based on the absence of any adverse

Substance | departure, POD Information on key study carcinogenic
effects or DNEL
STOT-RE
Excess lifetime risk
of lung tumours = Based on the WHO/FAO risk estimates from the
Arsenic 1.7 x 1073 per pg Taiwanese drinking water cohort, using data from the DMEL 0.0005882 pg
(As) As/kg bw/day most recent publications of Chen et al (2010a, As/kg bw/d
(as a systemic 2010b), and 10 as an indicative tolerable risk level.
exposure)
Nephrotoxicity in male rats at 60 mg/kg bw/d in NTP
Barium NOAEL 13 week §tudy, also supported by findings in female DNEL 0.60 mg/kg
(Ba)* rats and in male/female mice (NTP 13 week study), as bw/d
60 mg/kg bw/d well as interim findings in female rats in the NTP 2
year study
Two mg/l equals a mean total copper intake of 2.2
I th ) ; .
Copper 2 mg/L drlnkllng mg/day (95" percentile wo.uld be 5.6 mg), if assgmlng DNEL 0.037 mg/kg
(Cu)* water, equalling a bw of 60 kg and a water intake of 1.1 I/d (or with bw/d
2.2 mg Cu/day the 95% percentile 2.8 I/d) to avoid GI irritation (WHO
guidelines for drinking-water quality, 2004)
Effects on the developing nervous system including in
BMDLo:1 0.50 ug .
Lead (Pb) utero (EFSA 2010/2013), applied by RAC (ECHA 2011; | DMEL 0.05 ug
Pb/kg day
2013).
NOAEL An EFSA report from 2006 (EFSA 2006) and supported
Zinc (Zn)* by the SCCS opinion from 2017 (SCCS/1586/17) DNEL 0.166 mg/kg
0.83 adopted a NOAEL of 50 mg/day or 0.83 mg Zn?*/kg bw/d
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mg/kg bw/d effects on a wide range of relevant indicators of
copper-status as critical endpoint.

* Soluble

B.6. Human health hazard assessment of physicochemical
properties

B.6.1. Explosivity

Not relevant for this Dossier.

B.6.2. Flammability

Not relevant for this Dossier.

B.6.3. Oxidising potential

Not relevant for this Dossier.

B.7. Environmental hazard assessment

B.7.1. Aquatic compartment (including sediments)

Not relevant for this Dossier.

B.7.2. Terrestrial compartment

Not relevant for this Dossier.

B.7.3. Atmospheric compartment

Not relevant for this Dossier.

B.7.4. Microbiological activity in sewage treatment systems
Not relevant for this Dossier.

B.7.5. Non compartment specific effects relevant for the food chain
(secondary poisoning)

Not relevant for this Dossier.

B.8. PBT and vPvB assessment

B.8.1. Assessment of PBT/vPvB Properties — Comparison with the Criteria of
Annex XIII

Not relevant for this Dossier.
B.8.2. Emission Characterisation

Not relevant for this Dossier.
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B.9. Exposure assessment
B.9.1. General discussion on releases and exposure
B.9.1.1. Summary of the existing legal requirements
See Section 1.1 of the report and D.1.3 for a summary of these requirements.

B.9.1.2. Summary of the effectiveness of the implemented operational
conditions and risk management measures

Not relevant.

B.9.2. Manufacturing

Not relevant for this Dossier.

B.9.3. Use 1: Intra-dermal injection of tattoo inks
B.9.3.1. General information

Tattoo ink is injected into the dermis by puncturing the epidermis at a rate of 50 to 5 000
times per minute. Capillary action acts to draw ink further into the dermis (see Annex A for
more details). This exposure route is somewhat unique in the scope of REACH risk
assessments.

B.9.3.2. Exposure estimation

The exposure assessment has been performed in order to address hazardous constituents used
in tattoo inks, as well as unavoidable hazardous impurities. The aim is to use the assessment
to determine if there is a risk from those constituents and impurities and in order to derive
proposals for limit values of the hazardous constituents to control risk.

In the exposure assessment only one exposure scenario has been developed. This exposure
scenario consists of isolated single tattoo sessions on 300 cm? skin repeated until most of the
body is covered. This exposure scenario will be protective for both people getting full body
tattoos and for others getting single or a few tattoos.

B.9.3.2.1. Consumer exposure
Amount of Ink Injected

Very limited data on the amount of tattoo ink deposited in the skin during the tattooing
process is available. Still an estimate of 14.36 mg tattoo ink/cm? tattooed skin has been
determined.

Based on the information available, there are indications of a difference concerning the amount
of ink placed in the skin during tattooing by experienced tattoo artists and by unexperienced
(amateur) tattoo artists. Naturally, a professional tattoo artist is anticipated to be more
experienced than an amateur only tattooing occasionally and we assume that an experienced
tattoo artist uses less ink per cm? than the unexperienced tattoo artists. However, robust data
to distinguish between the tattoo artists regarding the amount of tattoo ink applied is not
available, so no distinction between these two groups has been done in this exposure
assessment. For the purpose of the exposure assessment, a tattoo ink containing 25%
pigment is considered to represent a realistic composition. This concentration is within the
typical range of pigment in tattoo inks, which is between 20% and 45% (JRC, 2015b). For
phthalocyanines the content in four samples analysed in a survey by DEPA (DEPA, 2012)varied
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from 4.65% to 18.9%. The Dossier Submitter still considers 25% to be appropriate in the
assessment.

In a study performed on pig and human skin, Engel et al. (Engel, et al., 2008) have
determined the amount of pigment red 22 (PR 22; CAS 6448-95-9) placed in the skin after
tattooing performed by researchers and professional tattoo artists. In a number of
experiments, the group used different grades of PR 22 (synthesised: purity >98% and
commercial: purity 80%), different methods of tattooing and different equipment. Using a self-
developed extraction method with a recovery rate ~98%, the amount of pigment deposited
was determined to be in the range of 0.60-9.42 mg/cm?. For the experiments a suspension of
PR 22 in 10% (w/v) glycerol in water/isopropanol was used with concentrations of 10 or 25%
(w/v) of the pigment. In the study the concentration of PR 22 was only given as mass/volume,
this is however considered an appropriate approximation for the mass fraction (w/w) in this
case, see textbox below.

Textbox 2. Consideration on the pigment red concentration given as mass/volume (Engel et
al., 2008 and https://echa.europa.eu/registration-dossier/-/registered-dossier/10472/4/5)

Assuming complete insolubility of pigment red 22 in the vehicle and approximating the density
of the vehicle as d = 1 g/cm? the mass fraction of pigment red (PR 22) was ~ 24% (w/w). The
density of pigment red 22 (PR 22) is 1.38 g/cm?3, thus 25 g = 19 ml (pigment red (PR 22)).
Thus the volume of the vehicle in 100 ml must be 81 ml (100 mI-19 ml). Then the mass of 100
ml of solution becomes 106 g (25 g pigment red (PR 25) + 81 g vehicle) = 106 g. The
percentage of pigment red then becomes 24% (100 * (25 g/106 g))

Engel et al. investigated the resulting amount of pigments in pig and human skin after in vitro
tattooing by using two different concentrations of pigments (10 and 25% pigment (w/v))
(Engel, et al., 2008). Since we assume 25% pigments in tattoo ink, the Dossier Submitter
selected only the results from the Engel study on the concentrations of 25% pigment to
estimate the resulting amounts in the skin. The mean value for pigment in the skin in all
experiments by (Engel, et al., 2008) combined with a 25% concentration of pigment red (PR
22) resulted in 3.2 mg pigment/cm?. The median was 2.6 mg pigment/cm?, the 95th percentile
was found to be 7.73 mg pigment/cm? and the 75th percentile is found to be 3.59 mg
pigment/cm? (values calculated by the Dossier Submitter).

Table 19. Original table from (Engel, et al., 2008):
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Contact Dermatitis 2008: 58: 228-233

Table 1. Concentrations of pigments in skin®

Applied Amount
Needle concentration per tattooed
Method size (wW/v) (%) area (mg/em?) RSD (%)
A 8R 10 0.63 13.5
8R 25 1.42 7.8
4R 10 1.75 5.9
4R 25 5.19 15.8
8F 10 1.02 30.0
8F 25 2.60 21.6
4F 10 2.49 4.9
4F 25 3.44 13.4
B 8R 10 1.90 32.9
8R 25 3.59 14.1
4R 10 2.90 45.3
4R 25 9.42 11.8
C 9R 25 0.60 14.7
D 8R 25 0.95 239
E 8R 25 1.69 7.4
Mean value 2.53 17.9

RSD, relative standard deviation.
aThe amount of PR 22 deposited in 1 cm?® pigskin and human
skin each. Researchers obtained concentration values in experi-
ments with (A) synthesized and (B) commercial PR 22 in pigskin.
The values in (C) stand for experiments performed by tattoo
artists using synthesized PR 22 in pigskin. The values for human
skin are displayed using commercial (D) or synthesized (E) PR
22. RSD is given for each experimental setting. The last line

of the table shows the respective mean of the values for each

different setting.

Table 20. Extract of data from the Engel study (Engel, et al., 2008). Data rearranged by the

Dossier Submitter only showing the results when applying 25% pigment red (PR 22):

Experiment humber

Amount of pigment recovered (mg/cm?)

1

0.6

0.95

1.42

1.69

2.6

3.44

3.59

5.19

O 0| N o Ut »| W N

9.42

Other information is also available on this topic. In a recent review article, the authors
assumed that an amount of 1 mg of ink per cm? of skin is injected (Laux, et al., 2016). In the
survey made by the Danish EPA expert judgement by tattoo artists came to the same
conclusion (DEPA, 2012). Prior (Prior, 2015) experimentally determined an average value of

0.4 mg/cm? ink using an indirect quantification method. The highest amount in this study was

determined to 1.2 mg/cm? (Prior, 2015). However, the Engel study gives the highest
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confidence as the value was experimentally derived and is likely, in the judgement of the
Dossier Submitter, a realistic worse case situation.

Normally, the 95th percentile is applied in REACH consumer exposure assessment. However,
since the REACH guidance document R15 on consumer (ECHA, 2016c) exposure doesn't cover
this exposure situation well, the principles from the R14 guidance document on occupational
exposure might be applied (ECHA, 2016b). According to R14, "in general the 90th percentile
value, representing the reasonable worst case exposure level of a distribution within a
generally suitable dataset (i.e. a dataset corresponding to the conditions described in a
contributing scenario), should be used as the exposure value for the risk characterisation.
Under particular conditions other percentiles may be applicable as well. A justification should
be provided in the CSR. For instance, the use of the 75th percentile may be justified when the
data set reflects worst case situation only (e.g. data sets taken in companies suspected of
being non-compliant)".

As the R14 guidance suggests, deviation from the 90%" percentile can be justified if the data set
reflect worst case only. As there is very limited data to assess the amount of pigment in the
skin after tattooing, and since the data from the Engel study (Engel, et al., 2008) compared
with expert judgement are rather high (see the text below), it is justified that the data-set is
comparable to the situation where only the worst case situation is reflected. Thus, the Dossier
Submitter proposes to apply the 75th percentile. The 75th percentile is found to be 3.59 mg
pigment/cm?.

As we assume that the content of pigment in the ink is 25%, the corresponding amount of
tattoo ink containing the pigment is calculated to be 14.36 mg ink/cm? (4 x 3.59). This value
will be used in the risk characterisation and in the derivation of concentration limit values for
safe use of hazardous substances in tattoo ink.

In the Engel et al. study (Engel, et al., 2008), tattooing on pig skin was performed by
researchers and by two professional tattoo artists and in this case the amount of pigment red
(PR 22) found in the skin was lower, only 0.6 mg/cm?, but still comparable to the values
achieved by the researchers. This corresponds to 2.4 mg ink /cm?, which is also higher than
the amounts of 0.4 to 1.2 mg ink/cm?, which have been estimated in other studies.

Table 21. Summary of studies on the amount of ink injected.

Source Value Remark
(Laux, et al., . N .
2016) Ink: 1 mg/cm Expert judgement

(Prior, 2015) Ink: 0.4 mg/cm? Ink with 67% carbon black

70



ANNEX TO BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
SUBSTANCES IN TATTOO INKS AND PERMANENT MAKE UP

(Engel, et al., Pigment: range -

2008) 0.60-9.42 mg/cm?

Mean: 3.2 mg/cm?
Human and pig skin, experiments by tattoo artist and researchers and

75" percentile: with different equipment

3.59 mg/cm?

95t percentile: 7.73

mg/cm?

Ink: - :
This proposal Catlhculated from (Engel, et al., 2008) for 25% pigment and applying

14.36 mg/cm? 75™ percentile

The amount of ink per cm? is of major importance in the calculations in the risk assessment
and as such it is included in the uncertainty and the sensitivity analysis.

Tattooed Skin Area in single and multiple tattoo sessions

Several estimates of the typical size of tattoos are available in the literature. The Danish EPA
has presented results of a clinical investigation with 72 tattooed male and female persons in
Denmark (DEPA, 2012). The average area of tattooed skin was estimated to be approximately
2.5% of the skin surface corresponding to 423 cm? for women and 485 cm? for men. In
another Danish study the tattoos of 154 young individuals (mean age 27.5 years) were
investigated (Hggsberg, et al., 2013). The total number of tattoos was 342. Most of these
tattoos were defined individual tattoos and the covered skin area was in the range of 0.1-1%
of the body surface. In an exceptional case a male study participant had tattoos covering over
72% of the skin surface. An internet survey in German speaking countries showed that most
tattooed participants (61 %) have tattoos bigger than 300 cm?2 and 16% larger than 900 cm?.

In general, with respect to exposure estimation, former studies and reports (JRC, 2015b) (JRC,
2016b) and references within) have focused on the size of the final tattoo. However, since data
on the absorption kinetics is very limited, which implies an assumption of 100% uptake and
since a relative fast excretion is assumed, it is more appropriate to base the exposure
assessment on the total amount of tattoo ink injected during a single tattoo session.

A recent unpublished Danish survey reported in Appendix F.1 Survey with tattoo artists
showed that repeated tattooing is common. Thus, the customers visit the tattoo artist on a
regular basis. This supports the use of the exposure that takes place in separate tattoo
sessions, and the assumption of repeated tattooing.

Further, the survey showed that the concept of a “large tattoo” from JRC is not applicable.
Rather, the tattoo artist covers a full body part as a lower leg, an arm or the back. These large
body parts are tattooed during a series of tattoo sessions.

Based on the recent Danish survey and information gathered by (JRC, 2016b), tattoos can
roughly be divided into two types of tattoos:

1. Small tattoos, which are very common and frequent. This type of tattoo is estimated to
have an average size of 140 cm? (see Appendix F.1 Survey with tattoo artists ). It is
within the range of a medium tattoos as estimated by (JRC, 2015b) (between 30 and
300 cm?). This type of tattoo is probably at the most made once a year or once every
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second year (see Appendix F.1 Survey with tattoo artists ) and a rough estimate is that
during a lifetime a person is could have a maximum of around 5 to 15 tattoos.

2. Large tattoos are covering full body parts like arm, leg and back or a full body tattoo.
As explained above, these tattoos are performed during a series of tattoo sessions. This
corresponds to a large tattoo as estimated by (JRC, 2016b) (> 300 cm?)

In the survey on the practice of tattooing that was recently conducted in Denmark, the results
from the survey were discussed with tattoo artists (See Appendix F.1 Survey with tattoo artists
). This discussion confirmed that repeated tattooing appears to be normal. Thus, the
customers visit the tattoo artists on a regular basis - such as once a month through a year - in
order to complete a larger tattoo (e.g. full arm or leg). This information combined with the lack
of knowledge on the toxicokinetics of ink in the body, suggests that it would be appropriate to
apply the exposure that takes place in a single tattoo session, which should then be used in
the exposure assessment. The repeated exposure in each session to obtain the final size of the
tattoo supports the use of DNEL/DMEL related to lifetime exposure.

The studies so far (as reported in (JRC, 2015b) (JRC, 2016b)) have not considered the
percentage of pigmentation coverage. A simple line tattoo (in e.g. a poem) doesn’t take as
much ink as a full colour tattoo and the tattoo is completed much faster. This is an essential
finding in the recent Danish survey (see Appendix F.1 Survey with tattoo artists ).

Depending on the picture and the colour intensity, the number of sessions needed to complete
a large tattoo varies. Considering, e.g., a full arm and a complex/high colour density tattoo, up
to 10 sessions may be needed. In contrast the same area for a low colour density tattoo can
be completed in one session.

In the survey presented in Appendix F.1 Survey with tattoo artists , the tattoo artists explained
that in principle as long as there continuously is a new skin area to fill, the tattoo artist can
just continue to fill the whole body. However, the tattoo artists explained that there are factors
limiting the length of a tattoo session, such as the ink capacity of the skin and the pain for the
consumer. Thus, there is a limit for how much a tattoo artist can tattoo in one day. The typical
maximum area of a full colour tattoo that can be made in one session (in one day) is estimated
to be 300 cm? (Appendix F.1 Survey with tattoo artists ). However, in a few cases the limit of
300 cm? per session or day may be exceeded.

Further, due to the healing process, the tattoo artist (see Appendix F.1 Survey with tattoo
artists ) in general recommends at least 25 days between tattoo sessions. However,
sometimes tattoo artists tattoo a person every day in a week (every day a new piece of skin).
Afterwards, the customer is advised to take a long break with respect to new tattoos.

The numbers identified in the survey presented in Appendix F.1 Survey with tattoo artists are
in line with the observation reported in the literature (see e.g. (JRC, 2016b)).

Conclusion - The Realistic Worst Case Exposure Scenario

The exposure will be assessed as the exposure from a single tattoo session in this dossier. The
Dossier Submitter assumes that the typical maximum area of a full colour tattoo that made in
one session is 300 cm?. The amount of ink injected in a single session is estimated to be 14.36
mg ink/cm?. This corresponds to 3.59 mg pigment/cm? (25%) when the 75 percentile from
the Engel study is applied. The absolute amount of tattoo ink in a single session would then be
300cm? x 14.36 mg ink/cm? = 4 308 mg ink, assuming that the size of the tattoo is 300 cm?.
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This scenario is based on a realistic worst case situation where the exposed person repeatedly
gets the maximum size tattoo that is possible in one session (300 cm?), until the person has a
full coloured full body tattoo.

It normally takes several tattoo sessions over a period of time to get a full colour, full body
tattoo. Only a small part of the full body tattoo is normally completed in each session. In this
scenario, the person will (on average) go to the tattoo artist once a month, which according to
the survey (Appendix F.1 Survey with tattoo artists ) can be considered a typical behaviour in
relation to having full body parts tattooed.

Comparison of the exposure with the long-term DNEL

The full body tattoo will be completed in 61.5 months (18 440 cm? /(300
cm?/session)/month), which is equal to ca. 5.2 years. The repeated exposure over a period of
ca. 5 years supports that, in the risk characterization, the exposure with 4 308 mg ink should
be compared with a DNEL/DMEL related to lifetime exposure (ECHA, 2016c).

Further, according to ECHA CSA Guidance R15 "as a conservative approach, the risk for a
consumer exposure scenario can be characterised by comparing the event exposure over a day
to this DNEL" ( (ECHA, 2016c), p. 17, last paragraph). Accordingly, in the risk characterisation
the DNEL/DMEL related to lifetime exposure is still relevant even if the exposure event results
from an “only one use” or “infrequent”-event. Thus, it is proposed not to adjust the exposure
and apply the DNEL/DMEL related to lifetime exposure.

This further assures a higher protection for the consumers than to adjust the exposure
estimate over a long period of time. The continuous release of impurities from some of the
pigments also supports that the DNEL/DMEL is based on lifetime exposure.

Exposure Scenario - Summary

A realistic worst case scenario has been developed. In the table below the data for the
scenarios has been summarised.

Table 22. Parameters to be applied in the exposure calculation for tattoo inks.
Parameter Value

Size of tattoo per session (cm?) 300

1 For a woman aged 50-60 years with a skin size equal to the 95 percentile, the tattooed body surface can be
calculated to be 18 440 cm? (23,800 cm? - 1 140 cm? - (2 x 890 cm?) - (2 x 1 220 cm?) = 18,440 cm?).
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Pigmentation covering (%) 100
Weight of tattooed person (kg) 60
Amount of ink used per cm? (mg) 14.36
Amount of ink used per session (mg) 4 308
Bioavailability of pigments - Percentage of pigment removed from tattoo area by

- 100%
body fluids
Bioavailability of impurities - Percentage of ink-fluids and soluble substances
. L . 100%
including impurities removed from the tattoo area
Excretion of pigments 100%
Excretion for soluble substances incl. impurities 100%

Body surface area and body weight

Data on the body surface area and body weight used in the exposure assessment is taken from
the US EPA Exposure factors handbook (US EPA, 2011), as referred to in ECHA guidance,
section R.15.3 (ECHA, 2016c).

Table 23. Mean Surface Area by Body Part (cm?) from the US EPA Exposure Factor handbook
(US EPA, 2011)

Mean Surface Area by Body Part cm?

Head Trunk Arm Hands Legs Feet

Age Group
Adult Male 21 + years 1360 8270 3140 1070 6820 1370
Adult female 21 + years 1140 6540 2370 890 5980 1220

Table 24. Body size in cm? from the US EPA Exposure Factor handbook (US EPA, 2011).

Body area Body area/body weight
Body weight (kg)
(cm?) (cm?/kg)
Male 40 - 50 years
Full body -95 percentile 25600 70 366
Female 50 - 60 years
Full body -95 percentile 23800 60 397

In a Nordic report, the default value of body weight for use in exposure assessment is
recommended to be 70 kg for men and 60 kg for women (The Nordic Exposure Group, 2011).
In the guidance document for consumer exposure (ECHA, 2016c), in example R.15-1, 60 kg is
applied for women, however no overall recommendation is given. In this Annex XV report a
body weight of 60 kg is applied for all. Further, the same body weight is applied for all ages.
This strengthens the support for using 60 kg and not 70 kg as a default body weight, as many
young people/teenagers get tattoos.

The largest skin area per kg body weight is found in women in the 95th percentile of the age
interval 50 - 60 years. This equals a skin area of 23 800 cm? which is applied in the
calculation, and is presented in the section on the exposure scenario.

74



ANNEX TO BACKGROUND DOCUMENT TO RAC AND SEAC OPINIONS ON
SUBSTANCES IN TATTOO INKS AND PERMANENT MAKE UP

Since the area per kilo is higher for women than for men and since both men and women
should be equally protected, the value for women is applied.

However, as skin area is only used to estimate the number of tattoo sessions needed to get a
full body tattoo and not used in the calculation of the risk when comparing a single exposure
session to the DN(M)EL, and thus are not critical for other numerical results, no uncertainty or
sensitivity analysis are performed for these default values.

Measured content of selected substances in tattoo inks reported by JRC

In addition to the exposure scenario above, the Dossier Submitter assessed the actual content
of selected substances found in tattoo inks. The source for data on content of substances in
tattoo inks results from national surveys and market surveillance activities compiled by JRC
(JRC, 2015b):

Table 25. Content of selected substances in tattoo inks (facsimile from JRC 2015b)
Table 4.38: PAAs presence in tattoo and PMU inks.

Number of % non ResAP Range (min-
Substance CAS nr analysed compliant (2008)1 limit g
max) (mg/kg)
samples samples (mg/kg)
PAA (total) 3283 14 (468) 0.1-68
4-Aminoazobenzene 60-09-3 0 >0
Aniline 62-53-3 0 r 5-61
o-Anisidine 90-04-0 3655 10 (347) 0 0.52-2197

Table 4.39: Metals present in tattoo and PMU inks.

0,
Number of % non ResAP (2008)1 Range (min-
Substance CAS nr analysed compliant limit Ik Ik
samples samples imit (mg/kg)  max) (mglkg)
Antimony (Sb) 7440-36-0 932 7 (70) 2 0.02 - 147
Arsenic (As) 7440-38-2 1164 5(62) 2 0.2-60
Barium (Ba) 7440-39-3 886 20 (180) 50 50-17737
Cadmium (Cd) 7440-43-9 1863 5(93) 0.2 0.01-7.84
Cr (VI) 7440-47-4 0.2 0.3-147
Cobalt (Co) 7440-48-4 350 4 (14) 25 0.003-31310
Copper (Cu) soluble  7440-50-8 283 32 (90) 25 2.5-45000
Lead (Pb) 7439-92-1 2175 8.5 (195) 2 0.015-401.5
Mercury (Hg) 7439-97-6 809 2.5(20) 0.2 0.2-0.253
Nickel (Ni) 7440-02-0 886 ALTA 0.03-78
Selenium (Se) 7782-49-2 166 17 (28) 2 2.0-290
Tin (Sn) 7440-31-5 277 1.4 (4) 50 0.5-101
Zinc (Zn) 7440-66-6 459 21 (99) 50 0.3-1690

Table 4.40: Preservatives, nitrosamines and phthalates presence in tattoo and PMU inks.
Number of % non

Chemical class Substance CAS nr analysed compliant Range (min-
max) (mg/kg)
samples  sambles
Phthalates Dibutyl phthalate (DBP) 84-74-3 25 0.12-691.2
Phthalates Di-(2-ethylhexyl) phthalate (DEHP) 117-81-7 11 0.2-19.3

B.9.3.2.2. Workers exposure

Not relevant for this Dossier.
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B.9.3.2.3. Indirect exposure of humans via the environment

Not relevant for this Dossier.

B.9.3.2.4. Environmental exposure

Not relevant for this Dossier.

B.9.4. Other sources (for example natural sources, unintentional releases)
Not relevant for this Dossier.

B.9.5. Overall environmental exposure assessment

Not relevant for this Dossier.

B.9.6. Combined human exposure assessment

Not relevant for this Dossier.

B.10. Risk characterisation and derivation of concentration
limits for chemical substances in tattoo inks and PMU

B.10.1. Manufacturing

Not relevant for this Dossier.

B.10.2. Use 1: Intra-dermal injection of tattoo inks
B.10.2.1. Human health

Quantitative risk assessments and derivation of DNELs were made for a number of threshold
substances, such as substances toxic to the reproduction and selected impurities with other
threshold effects. Some impurities and non-threshold substances were risk assessed in a semi-
quantitative way with derivation of DMELs, primarily for the derivation of concentration limits
but also for risk characterisation.

The remaining substances in the scope were assessed by a qualitative approach and the
exposure assessment described in Annex B.9 was not applied numerically in the risk
assessment.

According to ECHA guidance Part E (ECHA, 2016d) and R.8 (ECHA, 2012), a qualitative
approach has to be chosen when no reliable dose descriptor (without identified thresholds) can
be set for a given endpoint. In this proposal this applies to the effects skin irritation/corrosion,
eye damage/eye irritation, sensitisation, and mutagenicity/carcinogenicity, with a few
exceptions for substances for which a (semi-) quantitative approach was applied. The purpose
of the qualitative risk assessment is to assess ‘the likelihood that effects are avoided when
implementing the exposure scenario...” as expressed in REACH Annex 1, Section 6.5.

“6.5. For those human effects and those environmental spheres for which it was not
possible to determine a DNEL or a PNEC, a qualitative assessment of the
likelihood that effects are avoided when implementing the exposure scenario
shall be carried out.”

The exposure assessment indicates that significant exposure can occur and since these are
non-threshold substances it cannot be excluded that risks to consumers can occur.
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There is no single, standardised methodology for performing a qualitative assessment. The
purpose of this qualitative risk characterisation is to assess the likelihood that these effects are
avoided when receiving a tattoo. However, traditional operational conditions (OC) and risk
managements measures (RMM), such as level of containment and use of personal protective
equipment, do not have relevance to the intradermal injection of tattoo inks and PMU. This
makes the hazard bands presented in ECHA Practical Guide 15 (ECHA, 2017c) and ECHA
guidance Part E (ECHA, 2016) depending on the EU hazard classification unsuitable to apply as
such. The only way to manage the risk in the case of receiving tattoos is to limit the presence
of unwanted substances in the tattoo inks.

This use of a qualitative approach is consistent with the approach taken in REACH Annex XVII
entries 28, 29 and 30 (restriction of substances classified as CMRs cat 1A and 1B to the
general public, CL/SCL apply).

The Dossier Submitter therefore proposes that the substances should be restricted in tattoo
inks based on the risk from exposure to substances classified with regard to skin
irritation/corrosion, eye damage/ irritation, sensitisation, mutagenicity and carcinogenicity and
with consideration to the exposure as described in Annex B.9, even if a quantitative risk
assessment could not be performed. A total ban is not realistic, as this would ban tattooing as
such, so the risk should be managed by setting concentration limits for the chemical
substances in tattoo ink, as proposed in the chapter on risk management options (see 2.2).

The output of the quantitative assessment is a proposal for setting concentration limits for
hazardous substances detected in tattoo ink.

The use of the approach in this dossier to base the restriction on classifications will ensure that
substances classified in the future also will be restricted in tattoo inks and PMU.

For the substances assessed in a (semi-)quantitative manner, DN(M)ELs were derived and
compared to the exposure assessment in the exposure scenario (see B.9). The DN(M)ELs were
compared to the exposure from receiving a tattoo and the maximum content of each
substance corresponding to where exposure is controlled to a risk level of low concern.

When the content of the substances in tattoo and PMU ink is limited to the proposed
concentration limits described below, the risk from exposure described in the exposure
scenario for tattoos is considered to be adequately controlled for threshold substances with a
quantitative approach. For non-threshold substances, such as carcinogens, a cancer risk level
of 10°° could be seen as indicative tolerable risk level when setting DMELs for the general
population and has been used by the Dossier Submitter ( (ECHA, 2012) R. 8-14 Evaluating
carcinogenicity risk levels).

The non-threshold critical effect of developmental neurotoxicity for lead is described in an
opinion adopted by the ECHA Committee for Risk Assessment (RAC), as 0.05 ug Pb/kg bw per
day as a maximum exposure value based on benchmark dose (BMD) approach (ECHA, 2011b).
This value was use by the Dossier Submitter in the risk characterisation.

In the risk characterisation, the risk arising from current content in tattoo inks when applying
the exposure scenario described in section B.9 has been compared with the derived DNELs
described in section B.5.14 for selected substances. For non-threshold carcinogens, the risk
arising from current content in tattoo inks when applying the exposure scenario has been
compared with the cancer risk level of 10° (see Table 32 and Table 33).
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Related to the discussion on concentration limits, two different restriction options (RO1 and
RO2) are included in this restriction proposal. The two options differ mainly in terms of the
concentration limits proposed, with RO1 having much stricter limits for some substances that
RO2 (for more detailed information see 2.3 and Annex D). The restriction options and
concentration limits are presented in Table 30).

It should be noted that the concentration limit values arise from various sources, such as limits
in CPR, CLP, CoE ResAP and concentration limits derived specifically for this restriction
proposal. For substances covered by more than one concentration limit, the lower limit applies.

B.10.2.1.1. Workers
Not relevant for this Dossier.
B.10.2.1.2. Consumers

Qualitative risk characterisation and derivation of concentration limits

The following groups of substances proposed to be restricted in tattoo inks and PMU were
assessed by a qualitative approach due to their hazard profile as predominantly non-threshold
substances.

e Substances classified as eye irritant/damaging and skin irritant/corrosive
e Substances classified as skin sensitisers 1/1A/1B

e Substances classified as CM category 1A, 1B or 2, including PAHs

The following groups of substances can best be assessed in a qualitative manner in the context
of this restriction, due to their restriction in the cosmetics regulation and based on the
assumption that substances not allowed to be used in cosmetic products on the surface of the
skin should also not be allowed to be injected into the skin:

e Substances on Annex II of the Cosmetics regulation (list of substances prohibited in
cosmetic products).

e Substances on Annex IV to the Cosmetics regulation that are not allowed to be used in
contact with mucous membranes, eyes or in prolonged contact with the skin (column "g")
or subject to other conditions specified in columns “h” to “i” of the Annex (e.g., purity
requirements).

Based on the harmonised classification and the conclusion that intradermal exposure poses at
least the same or higher risk as dermal exposure, these substance groups are proposed to
have the concentration limits as described in the text below.

Eye irritant/damaging and skin irritant/corrosive substances

The Dossier Submitter proposes under RO1 a practical concentration limit of 0.1% w/w to
discourage intentional use and an alternative limit under RO2: the concentration limit for
classification in a mixture as specified under CLP Regulation.

In CLP, the GCL for substances classified as Cat. 1: Irreversible effects on the eye (Eye Dam.
1) or Skin corr 1A/B/C is = 3% in a mixture classified as Irrev Eye Effects 1 and = 1% but
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<3% in mixtures classified as Cat. 2: Irritating to eyes (Eye Irrit. 2). The GCL for substances
classified as Eye Effects 2 is = 10% in a mixture classified as Rev Eye Effects 2.

In CLP, the GCL for substances classified as Skin Corr 1A/B/C is =5% in a mixture classified as
Skin Corr 1 and = 1% but < 5% in mixtures classified as Skin Irr 2. The GCL for substances
classified as Skin Irr 2 is = 10% in a mixture classified as Skin Irr 2.

In addition to this rules of addition apply. See page 290 and 316 in the CLP guidance on the
application of the CLP criteria.

Skin sensitising substances

Induction as well as elicitation of contact allergy is dose-dependent and the threshold dose differs
between different sensitizers. The threshold dose of a number of sensitizers has been
investigated in human and animal test systems as well as in clinical studies of sensitized
individuals. In most studies, the allergens are applied on the skin (epicutaneously), however it
is known that if allergens are deposited into the dermis (intradermally), stronger reactions will
occur and with lower doses. The limits established based on epidermal exposures cannot be used
to set risk based limit values for tattoo inks, as even very small levels of allergens injected into
the skin may pose a problem. For further details please consult the review "Allergy and Tattoos"
(DEPA, 2017a).

The Dossier Submitter proposes under RO1 a practical concentrating limit of 0.1% w/w to
discourage intentional use and under RO2: the generic and specific concentrations limits for
classification in a mixture as specified under CLP Regulation. In CLP the generic concentration
limit for skin sens 1 is 1.0%, for skin sens 1A 0.1% and for skin sens 1B 1.0%. Specific
concentration limits are substance specific and lower than the generic limits.

The concentration limits for elicitation of skin sensitisers in a mixture are given in Table 3.4.6
of the CLP regulation. If a mixture contains a skin sensitiser above the threshold for elicitation
it triggers a requirement to label the mixture. The concentration limits for elicitation of skin
sensitisers in a mixture are > 0.1% for category 1/1B sensitisers and > 0.01% for category 1A
sensitisers. This concentration limit for elicitation is used for the application of the special
labelling requirements of section 2.8 of Annex II in the CLP regulation to protect already
sensitised individuals. A SDS is required for the mixture containing a component at or above
this concentration. Information on the contents of skin sensitizers in mixtures above these
concentration limits are thus assumed to be readily available and communicated in the supply
chain on a regular basis. For sensitising substances with specific concentration limit lower than
0.1 % or 0.01% for the specific categories respectively, the concentration limit for elicitation
should be set at one tenth of the specific concentration limit. These concentration limits are
thus be applied in RO2 to assure a better protection without imposing any additional
administrative burden on the producers as the information is assumed already to be available
and communicated in the supply chain.

Carcinogenic and mutagenic substances

Since carcinogenic and mutagenic substances eventually will be added to CPR Annex II, similar
concentration limits (depending on the RO taken) should apply to at least category 1A/B.
Therefore, under RO1, the Dossier Submitter proposes that tattoo inks and PMU shall not
contain substances in category 1A/B. The same is proposed for category 2 carcinogenic and
mutagenic substances under RO1.
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For RO2, the Dossier Submitter proposes that the generic concentration limits (GCL) as well as
the specific concentration limits (SCL) under CLP will be followed for the carcinogenic and
mutagenic substances. The CLP GCLs are: 0.1% w/w for category 1A/B and 1% w/w for
category 2.

Polyaromatic hydrocarbons (PAHSs)

For the PAHs, under both RO1 and RO2, the Dossier Submitter proposes the same
concentration limit for all PAHs with harmonised classification as CM as for the eight PAH
substances in REACH Annex XVII, entry #50 (6), for toys and childcare articles, namely: Shall
not contain more than 0.00005% w/w.

This approach is taken to be consistent with previous regulatory decisions. It should be noted
that entry 50 is currently being reviewed and any changes to this limit should be reflected in
this restriction.

CPR Annex II substances prohibited in cosmetic products

As stated in Appendix B.4, substances on Annex II are prohibited in cosmetic products;
therefore, they are currently enforced at a limit of detection (LoD) by Member States with
national legislation. As the justification for risk is based on conclusions that intradermal
exposure is at least as risky as dermal exposure, the appropriate measure would be to restrict
these substances in the same way as under the CPR, i.e. tattoo inks shall not contain
substances on annex II to the CPR (RO1).

The one disadvantage to this approach is that it would be difficult to differentiate between
intentional and non-intentional use, which the CPR does effectively by allowing traces of
prohibited substances if not intentionally added but found in cosmetic products, due to e.g.,
impurities or as a result of the manufacturing process. Therefore, the Dossier Submitter
proposes a second restriction option (RO2), which allows small amounts of these substances,
i.e., less than 0.1% w/w, in tattoo inks and PMU. The 0.1% w/w concentration limit is
proposed as a practical limit aiming to discourage intentional use.

CPR Annex IV substances allowed in cosmetic products with restrictions

Following the same rationale for substances on Annex II, under RO1 it is proposed that those
substances on Annex IV with specific use restriction (i.e., allowed in cosmetic products with
restrictions on their use on mucous membranes or eye products, and allowed in rinse-off
products only) are not allowed in tattoo inks and PMU.

Again, in order to allow the unintentional presence of small traces of these substances, a
second restriction option is proposed — RO2 - with a practical limit of 0.1% w/w. It is worth
noting that Annex IV substances are colourants and therefore, more likely to be found in tattoo
inks and PMU only if intentionally added, although some exceptions are possible.

For the remaining 119 substances with conditions on their use in columns h and i of annex 1V,
it is proposed, under both RO1 and RO2, that those substances are also allowed in tattoo inks
and PMU if the specified requirements for their use in columns h to i are met (e.g., for purity,
constituents, concentration limits, particle size, etc.).

(Semi-)quantitative risk characterisation and derivation of risk-based concentration limits

The following groups of substances proposed to be restricted in tattoo inks and PMU were
assessed or grouped by a (semi-) quantitative approach.
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e Methanol (STOT SE)

e PAAs and azo colourants

e Substances toxic to reproduction (Repr. 1A/B and 2)

e Substances on Table 3 of the CoE ResAP(2008)1

General approach for derivation of risk-based concentration limits:

DN(M)ELs for the general population expressed as daily dose of the substance per kg bw were

derived based on available information. The DN(M)ELs were compared to the exposure from
receiving a tattoo and the maximum content of each substance corresponding to where

exposure is controlled to a risk level of low concern was calculated:

The DN(M)EL expressed as mg/kg/d

Bodyweight 60 kg

Maximum Dose received in a tattoo session (RCR<1) = DN(M)EL x 60 kg
For a single 300 cm? tattoo, 4 308 mg (14.36 mg ink/cm? x 300 cm?) ink is

injected.

The concentration limit (CL) becomes (maximum dose mg /4 308 mg) = X

X multiplied by 100% w/w = concentration limit in % w/w or by 10.000 ppm w/w
= concentration limit in ppm w/w.

This can also be expressed in the following manner:

Exposure Scenario

Tattoo Size 300 cm?
m .
Amount of ink per cm? 14.36 C‘Tgr:;‘k
Amount of ink per kg MGink
72.00 ——
bw (60 kg/person) kgpw % d
Amount of substance MGink
72.00 X C
per kg bW kgbw X d substance
Concentration limit
72.00 dink
Csubstance Shall result in _ Exposure _ ’ kgyw X d
RCR = - X Csubstance <1
RCR < 1 DNEL MYsubstance
DNEL |—==u2atance.
kgpy X d

concentration limit
(Csubstance)

DNEL m];gsubstance

7

pw X

Csubstance <

myGink
72.00 Koy X 4
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Methanol (STOT SE)

In the JRC report (JRC, 2015b), ethanol is reported to be used in high percentages in the
formulation of inks in Germany: “ethanol seems to be used in high percentages (Germany
reported a concentration of 48% while a concentration range of 10-30% was described by
Canada)”.

Since methanol is used as denaturing agent of ethanol (see annex III of Cosmetic Regulation)
up to a concentration of 5%, in the worst case we could assume that a maximum concentration
of 2.4% of methanol could be reached in the formulation of ink.

Using the previous assumptions where 4 308 mg of tattoo ink is injected that means at
maximum this could entail 4 308 x 0.024 = 103.4 mg, which considering a 60 kg person
means a maximum dose of 1.7 mg/kg bw. This exposure can be compared to the DNEL
derived in section 5.14 (8 mg/kg bw/day). As methanol is soluble exposure is likely to be very
rapid so this is likely to be within 1 day (worst case). Hence the RCR for methanol would be
0.22 and there is no risk presuming the assumptions on exposure are correct.

The general approach for derivation of risk-based concentration limits described above was used
to derive a concentration limit of 10.9% w/w. This figure (equals RCR=1) has been applied for
both RO1 and RO2.

Primary aromatic amines (PAAs) and azo colourants
PAAs:

For primary aromatic amines (PAAs), the DMELgeneral population, carcinogenic effects of 2 x 10> mg/kg
bw/day for aniline (see Table 16) was the lowest of the derived DMELs. This DMEL was carried
forward to the risk characterisation as the most sensitive DMEL and used to establish a general
concentration limit for all PAAs. The general approach for derivation of risk-based concentration
limits described above was then used to derive a concentration limit. This results in a risk-based
concentration limit for PAAs in the ink of 0.00003% w/w (dissolved fraction) for each individual
PAA. However, due to socio-economic reasons another CL is proposed in RO1 and RO2, see
Annex D.

Azo colourants:

For the azo colourants a practical approach is chosen. A minimum concentration of azo
colourants of 5-10 percent in the tattoo ink is normally required in order to be able to colour
the skin. Thus, a practical limit of 0.1% will prevent the use of the azo colourants that are in
the scope of the restriction, see Table 9. This limit is proposed for both RO1 and RO2.

Substances toxic to reproduction (Repr. 1A/B)

The approach is based on risk estimate of a group of 34 reprotoxic substances of diverse
structures which currently are included in Annex VI and which are not also classified as
carcinogen, mutagen or sensitiser. The lowest DNEL identified from the group of reprotoxins
classified as category 1A/B is assumed sufficiently conservative to represent potential risks from
all substances which will be classified as Repr. 1 A/B in the future but currently do not have a
harmonised classification as reprotoxins (Cat. 1 A/B). To enable an equal regulation for
reprotoxic substances classified currently or in future as Repro. 1A/B the Dossier Submitter
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proposes, as risk management option 1, a quantitative risk assessment approach based on an
overall DNELgeneral population, reproductive effects Which represents the relevant most critical DNEL derived
within the group of currently known reprotoxic “only” substances (see section B.5.9).

As the presence of reprotoxic substances in tattoo inks and PMU as ingredient or impurity has
not been analysed for most of the assessed substances, the actual risk of those cannot be
demonstrated. However, concentration limits can be derived for reprotoxic substances as risk
regarding reprotoxic effects has to be assumed if the content in tattoo inks or PMU products
leads to a RCR > 1. The RCR for a substance is defined as the ratio between exposure level
and DNEL (ECHA, 2016). Using this concept, the respective concentration limit in the ink can
be derived using the total amount of tattoo ink injected into the skin in the relevant exposure
scenario (see section B.9.) and the overall DNELgeneral population, reproductive effects. The DNELgeneral
population, reproductive effects Of 0.001 mg/kg bw/d was derived and discussed in section B 5.11. The
risk is considered to be controlled if the concentration of reprotoxic substances (Cat. 1A/1B) is
lower than the concentration calculated in the table:

Table 26. Calculation of concentration limit for substances classified as Repr. 1A/1B

Exposure Scenario
Tattoo Size 300 cm?
. ma.
Amount of ink per 1436 Jink
cm?2 cm?
Amount of ink per kg MYink
72.00 ——
bw (60 kg/person) kgpw x d
Amount of substance myink
72.00 ———— X
per kg bW kgbw X d Csubstance
Concentration limit
mYink
Csubstance Shall result in _ Exposure _ 72.00 kgyy, X d
RCR = - X Csubstance <1
RCR < 1 DNEL DNEL [mgsubstance
k d
gbw X
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DNEL MYsubstance

concentration limit kgpw X d
c <
(Csubstance) substance 72.00 mYink
kg X d

concentration limit

(Csubstance) for DNEL = MY substance MY subst.

bw X — =
0.001 mg/kg bw /d Counstance <~ k;ngin;d = 0.0000139 —+2 13.9 S
bw

0.001 MYsubstance

According to calculations shown in the table, the proposed concentration limit for reprotoxic
“only” substances (classified as Repr. 1 A/B without being simultaneously classified as
carcinogen, mutagen or skin sensitiser) is 13.9 ppm (rounded off to 0.0014% w/w).

Reprotoxic substances classified in Category 2

It is proposed to extend the concept of ‘one concentration for all reprotoxic substances classified
as category 1A/B to include also reprotoxic substances of category 2 assuming that the most
sensitive DNEL of 0.001 mg/kg and the concentration limit of 13.9 ppm will be conservative
enough to cover also the risks from category 2 reprotoxins. Based on the fact that the generic
concentration limit for Category 2 reprotoxic substances in mixtures is tenfold higher than for
Category 1A/B reprotoxic substances, a pragmatic approach to include Category 2 substances
and to consider the potentially lower/uncertain potency may be to apply a factor of 10 to the
concentration limit of 13.9 ppm. Then the proposal for the concentration limit for Category 2
reprotoxicants would be 139 ppm (rounded off to 0.014% w/w).

Description of RO1

As restriction option 1 a quantitative approach is applied in which one concentration limit for all
reprotoxic “only” substances classified as Repr. 1A/B and 2 (without being simultaneously
classified as carcinogen, mutagen or skin sensitizer) is proposed. The proposed concentration
limit for reprotoxic “only” substances under RO1 is 0.0014% w/w. The proposed concentration
limit for Category 2 reprotoxicants under RO1 is 0.014% w/w.

For comparison, using the lowest DNEL of these reprotoxic substances which have actually been
found in tattoo inks (JRC, 2015b), the concentration limit under RO1 would be 0.009% (based
on a DNEL of 0.007 mg/kg bw/d for dibutyl phthalate) for reprotoxic substances Category 1.
However, for reasons discussed above, a concentration limit based on the lowest DNEL of all
“reprotoxic only substances” is preferred/proposed.

Discussion of RO1

The proposed concentration limit for all reprotoxic substances based on the reprotoxic “only”
substances Cat 1A/B is 0.0014% w/w (mg substance/kg ink). A potential risk regarding
reprotoxic effects has to be assumed if the content in tattoo inks or PMU products exceeds this
concentration limit as the RCR would be > 1. For RCR calculation the exposure scenario was
applied as described in section B.9. Regarding the hazard assessment an overall DNELgeneral
population, reproductive effects Nas been derived. This DNEL is based on individual hazard assessment of
effects to reproduction of all classified Repr. 1 A/B “only” substances in Annex VI of the CLP
regulation which do not have a simultaneous classification as carcinogen or mutagen or
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sensitizer. The lowest relevant DNEL derived (0.001 mg/kg bw/d) was considered as the overall
DNELgeneral population, reproductive effects and was selected as DNEL for risk characterisation within
restriction option 1 (RO1). The selected DNEL is considered to be conservative as the risk may
be overestimated for most of the reprotoxic substances assessed (if DNEL > 0.001 mg/kg bw/d;
see Table 17). However, a similar value was published in Bernauer et al. (2008) using a TTC for
effects on reproduction based on 91 chemicals. Thus, applying this DNEL in the risk
characterization of reprotoxic substances in tattoo inks is believed to protect for effects of most,
if not all of the reprotoxic substances. The risk for TBT could be underestimated using RO1 as
the DNEL (with some uncertainties) for this substance derived was lower than the DNELgeneral

population, reproductive effects.

This general approach using ‘one concentration limit for all reprotoxic substances’ is assumed to
ensure adequate treatment of reprotoxic substances which will be classified in the future. If,
instead, individual concentration limits for each reprotoxic “only” substances were estimated and
included in the restriction options, this would cause the need for a continuous update of the
restriction entries in the future based on substance-specific assessments for all newly classified
substances. This does not seem to be feasible for practical reasons. Therefore, one concentration
limit for all Repr. 1A/B is considered as the most appropriate risk management option for
substances toxic to reproduction.

It is further proposed to extend the concentration limit for reprotoxic substances classified as
Repro. 1A/B to include also reprotoxic substances of category 2.

The concentration limit of 0.0014% w/w will be conservative enough to cover also the risks from
category 2 reprotoxicants. These should be included in the scope of the restriction either with
the same concentration limit or (alternatively) with a 10 times higher concentration limit of
0.014% w/w based on the fact that the generic concentration limit for Category 2 in the CLP
Regulation is 10 time higher than for Category 1A/1B.

Description of RO2

For restriction option 2 (RO2) a quantitative approach based on the generic concentration limit
of 0.3% (3000 ppm, 3000 mg substance/kg ink) or, where available, the specific concentration
limit set for the substance in Annex VI of the CLP Regulation is proposed. Hereby, two
substances, dibutyl phthalate and bis(2-ethylhexyl)phthalate are proposed to be included with
an individual limit concentration, as those substances have been found in tattoo inks and a risk
RCR =1 is expected at 0.3%. The individual limits are shown in Table 27 and were calculated
using DNELs derived individually for each substance (see B.5.11).

Table 27: Individual concentration limits for dibutyl phthalate and bis(2-ethylhexyl) phthalate

Individual Individual
Specific o o
DNEL [mg/ concentration limit limit
Substance CAs kg bw/d) limit (ppm) in concentration concentration
CLP regulation | [PPm] with RCR | [% w/w]
1 with RCR 1
dibutyl phthalate 84-74-2 0.0067 no 93.1 0.0093
bis(2-ethylhexyl)
hthal
phthalate 117-81-7 | 0.048 no 666.7 0.0667

Discussion of RO2
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For practical reasons, the generic concentration limit of 0.3%, unless a specific concentration
limit exists, as laid down in the CLP Regulation for reprotoxic substances (Cat 1 A/B and 2) is
proposed as RO2 as concentration limit for reprotoxic substances in tattoo inks and PMU.

However, the Dossier Submitter found that the risk will not be controlled for all substances toxic

to reproduction in tattoo inks and PMU by applying this limit. Based on the exposure scenario
described in section B.9., the GCL of 0.3% would result in a “limit” DNEL of 0.216 mg/kg bw/d,
which, if exceeded, lead to a RCR > 1. Thus, for substances with DNELs < 0.216 mg/kg bw/d,
the risk would not be controlled given the GCL of 0.3% in RO2. For the 14 reprotoxic “only”
substances in Table 28 with DNELs < 0.216 mg/kg bw/d an individual limit concentration has

been calculated.

Table 28: Substances for which risk is not adequately controlled using the

GCL/SCL values

(RCR>1)
Specific Individual Individual
concentration [ .
DNEL [mg/ . g limit limit
Substance CAS kg bw/d) limit (ppm) in | concentration | concentration
ctp [ppm] with [% w/w]
regulation RCR 1 with RCR 1
) ) . 0.000000053
tributyltin chloride - - 0.00000031 no 0.001 0.0000001
(R)-4-hydroxy-3-(3-oxo0-1- §2?83-+ 0.001
phenylbutyl)-2- 5543- =30 13.9 0.0014
benzopyrone 57.7
4-tert-butylbenzoic acid 98-73-7 | 0.0027 no- 37.5 0.0038
salts and esters of dinoseb | 88-85-7 | 0.0033 no 45.8 0.0046
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dibutyl phthalate 84-74-2 | 0.0067 no 93.1 0.0093
1,2-benzenedicarboxylic 68515-
acid, dihexyl ester, 0.0067 no 93.1 0.0093
. 50-4
branched and linear
(2RS,3RS;2RS,3SR)-2-(4- 94361-
chlorophenyl)-3- 06-5
cyclopropyl-1-(1H-1,2,4- 0.0139 no 193.1 0.0193
triazol-1-yl)butan-2-ol
trixylyl phosphate -
25155 0.014 no 194.5 0.0195
23-1
2-ethylhexyl 10-ethyl-4,4-
dioctyl-7-oxo-8-oxa-3,5- 15571-
dithia-4- 58-1 0.03 no 416.7 0.0417
stannatetradecanoate
bis(2-ethylhexyl)
phthalate ;17'81' 0.048 no 666.7 0.0667
dihexyl phthalate 84-75-3 | 0.067 no 930.6 0.0931
ammonium 2-amino-4- 77182-
(hydroxymethylphosphinyl) 82-2 0.0175 no 243.1 0.0243
butyrate
ketoconazole ‘6‘2_2177- 0.11 no 1527.8 0.1528

Using this approach for all currently known reprotoxic substances, including TBT, the risk would
only be adequately controlled if the individual concentration limits were not exceeded. However,
practicability is limited for reprotoxic “only” substances which will be classified in future. These
will be automatically restricted in tattoo inks and PMU with proposed GCL of 0.3%. However,
risks for substances with low DNELs may not adequately be controlled. The resulting RCR has to
be checked for each substance, and if above 1, the entry should consider a substance-specific
limit concentration. Thus, to ensure that for those substances the risk is controlled using the
GCL a specific assessment would become necessary for each newly classified substance. This
approach is not feasible according to RO2 as only those substances which have already been
found in tattoo inks, namely dibutyl phthalate and bis(2-ethylhexyl)phthalate (see Table 27)
were foreseen to be included with individual limit values. For all additionally mentioned
substances in Table 28, if occurring in tattoo inks at concentrations higher than their individual
concentration limit, the risks are not adequately controlled. Once if a substance is known to be
present in tattoo inks, the Annex XVII entry would need to be updated.

The generic concentration limit for Category 2 reprotoxic substances (3%) in mixtures is ten
times higher than for Category 1A/B reprotoxic substances (0.3%). In case a Category 2
reprotoxic substance has been found in tattoo inks, the same problem holds true for these
substances. If the RCR was above 1 at concentration lower than 3%, action would be needed to
estimate an individual concentration limit that needs implementation in the entry.

Furthermore, a continuous follow-up on newly classified substances is required. These
impracticabilities support that the proposal RO2 might not be feasible or, if the GCL is applied
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for future Cat 1A/B reprotoxic substances, RO2 may result in inadequately controlled risks for a
number of substances.

Substances on Table 3 of the CoE ResAP(2008)1, impurities in tattoo inks and PMU

Industry consultations conducted during the development of the second CoE resolution
(ResAP(2008)1) led to the recommendation to limit the concentration of selected impurities. In
the absence of these limits, many of the substances (i.e., arsenic, cadmium, chromium,
mercury, nickel, lead, selenium, antimony) would have technically unachievable limits due to
their presence on Annex II of the CPR (i.e., “shall not contain” in RO1) or limits that would not
address the risk (i.e., 0.1% w/w in RO2) - the latter also applies to cobalt (Skin Sens 1). The
limits on Table 3 of ResAP are demonstrated to be technically achievable as a large share of
tattoo inks and PMU currently on the market in Member States with national legislation are
compliant with them. Therefore, in line with national legislation, the limits on Table 3 of ResAP
are proposed in for RO1 and RO2 with small deviations. For the remaining substances there
were no more recent assessments that suggested the need for deviation from ResAP limits:

- For some impurities —barium, copper, and zinc, a more in-depth assessment was
deemed necessary and the Dossier Submitter’s risk assessment has suggested the need
for different concentration limits than those recommended by ResAP(2008)1 (see
Appendix B.6. Risk assessment of arsenic (As), Appendix B.7. Risk assessment of
barium (Ba), Appendix B.8. Risk assessment of copper (Cu), Appendix B.10. Risk
assessment of lead (Pb) and Appendix B.11. Risk assessment of zinc (Zn)). These three
substances were selected for a more in-depth assessment as they can be found in a
large number of tattoo inks, i.e., copper in blue and green inks, zinc and barium in
white inks which are also often blended with other tattoo colours to create various
colour shades. The general approach for derivation of risk-based concentration limits
described above was used to derive concentration limits for these substances.

- For lead, arsenic and PAHSs, recent risk assessments needed to be incorporated: recent
opinions on restrictions (lead and PAHs) and for derivation of OEL for arsenic.
Therefore, for lead and arsenic, the Dossier Submitter has performed a risk assessment
and has derived DMELs that conclude the need for different concentration limits than
those recommended by ResAP(2008)1 (see Annex B.5.13 and corresponding
appendices B.6 and B.10). For PAHs and BaP the CL in Annex XVII entry 50(6) is used
(see above).

- For practicality purposes, the Dossier Submitter proposes to carry forward the limits in
the CoE ResAP(2008)1 for the remaining substances on Table 3, as there are no more
recent assessments that suggest the need for deviation from ResAP limits. An exception
is nickel (Ni), where surveillance/monitoring data from three member states (IT, DK,
DE) indicate that the majority of the inks in which Ni was measurable contains Ni as
impurity in an amount of 5 mg/kg or less. Due to the limited number of samples which
were analysed in the monitoring programs, a concentration limit of 0.001 % w/w or less
seems appropriate for Ni. This value does not take into account the sensitizing
properties of Ni for which no threshold in the context of tattooing can be established
due to lack of data. The establishment of harmonised analytical methods is particularly
important for this group of substances as the public consultation revealed that some
labs do not have the capabilities to detect the low limits for some substances, e.g.,
chromium VI of 0.2 ppm.
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The proposed and existing concentration limits are shown in Table 29. The proposed limits are

the same for both RO1 and RO2.

Table 29 Proposed and existing concentration limits for substances on Table 3 of the CoE

ResAP(2008)1
Maximum allowed
concentration of impurities in
Substance products for tattoos and PMU | Concentration limit (RO1 & RO2)

according to CoE
ResAP(2008)1 Table 3

Element or compound ppm (% w/w) % w/w
Arsenic 2 (0.0002) 0.0000008
Barium* 50 (0.005) 0.84*
Cadmium 0.2 (0.00002) 0.00002
Cobalt 25 (0.0025) 0.0025

Chromium (VI) 0.2 (0.00002) 0.00002
Copper* 25 (0.0025) 0.05*
Mercury 0.2 (0.00002) 0.00002

Nickel As low as technically possible 0.001

Lead 2 (0.0002) 0.00007

Selenium 2 (0.0002) 0.0002

Antimony 2 (0.0002) 0.0002

Tin 50 (0.005) 0.005

Zinc* 50 (0.005) 0.23*
Polycyclic aromatic hydrocarbons 0.5 (0.00005) 0.00005*

(PAH)

Benzene-a-pyrene (BaP) 5 ppb (0.0000005) 0.00005*

* Soluble

#Based on a qualitative approach, the Dossier Submitter proposes the same concentration limit as in REACH Annex

XVII, entry #50 (6), for toys and childcare articles, for all PAH substances with harmonised classification as CM

No quantitative or qualitative risk assessment has been carried out for selenium, antimony and
tin (or their compounds) and no assessment is available to explain why these substances were

originally included in the resolution. However, as national legislation in the relevant Member
States has included these substances with the same concentration limits and the substances

only appear as impurities then it was considered to be appropriate to include them?2,

Overview of the proposed concentration limits for RO1 and RO2

Table 30. Concentration limits in

RO1 and RO2

Substance group

Concentration limit (% w/w)

12 If stakeholders can justify different limits in the Public Consultation for these substances, then these can be taken

into account in the discussions.
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RO 1 RO 2
CPR Annex II Shall not contain 0.1
CLP Carcinogenic 1a/b Shall not contain 0.1
CLP Carcinogenic 2 Shall not contain 1
CLP Mutagenic 1/ab Shall not contain 0.1
CLP Mutagenic 2 Shall not contain 1
CLP Reprotoxic 1a/b 0.0014 0.3x
CLP Reprotoxic 2 0.014 3
CPR Annex IV (column g) Shall not contain 0.1

CPR Annex IV (column h)

See Supplementary

See Supplementary

Table E Table E

PAH with harmonised classifications as CM 0.00005 0.00005
PAA (dissolved fraction) 0.00003* 0.00003*
Azo dyes 0.1 0.1
CLP Skin sensitisers 1a 0.1 0.1
CLP Skin sensitisers 1, 1b 0.1 1
CLP Skin irritant & corrosive 1a/b/c, 2 0.1 1,3,50r10
CLP Eye irritant & damaging 1, 2 0.1 1,3,50r10
Methanol 10.9 10.9
Impurities (ResAP(2008)1 Table 3)

- Cadmium 0.00002 0.00002

- Chromium** 0.00002 0.00002

- Mercury 0.00002 0.00002

- Copper* 0.05 0.05

- Zinc* 0.23 0.23

- Barium* 0.84 0.84

- Nickel 0.001 0.001

- Selenium 0.0002 0.0002

- Antimony 0.0002 0.0002

- Lead 0.00007 0.00007

- Cobalt 0.0025 0.0025

- Arsenic 0.00000082 0.00000082

- Tin 0.005 0.005

*Soluble, **Chromium VI compounds, *A CL of 0.0005% is proposed due to socio-economic reasons (see Annex D),
xFor certain Repr 1A/B specific CL are proposed, see Supplementary Table A.

Risk characterisation based on the measured content of selected substances in tattoo inks

reported by JRC (JRC 2015b)
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The source for data on content of substances in tattoo inks results from national surveys and
market surveillance activities compiled by JRC (JRC, 2015b):

Table 31 Content of selected substances in tattoo inks (facsimile from JRC 2015b)

Table 4.38: PAAs presence in tattoo and PMU inks.
Number of % non ResAP

Substance CAS nr analysed compliant (2008)1 limit n?aaxn)g?rg;:‘l:g;}
samples samples {mg/kg)
PAA (total) 3283 14 (468) 0.1-68
4-Aminoazobenzene 60-09-3 0 >0
Aniline 62-53-3 0 r 5-61
o-Anisidine 90-04-0 3655 10 (347) 0 0.52-2197

Table 4.39: Metals present in tattoo and PMU inks.

0,
Number of % non ResAP (2008)1 Range (min-
Substance CAS nr analysed compliant limit Ik Ik
samples samples imit (mg/kg)  max) (mglkg)
Antimony (Sb) 7440-36-0 932 7 (70) 2 0.02 - 147
Arsenic (As) 7440-38-2 1164 5(62) 2 0.2-60
Barium (Ba) 7440-39-3 886 20 (180) 50 50-17737
Cadmium (Cd) 7440-43-9 1863 5(93) 0.2 0.01-7.84
Cr (VI) 7440-47-4 0.2 0.3-147
Cobalt (Co) 7440-48-4 350 4 (14) 25 0.003-31310
Copper (Cu) soluble  7440-50-8 283 32 (90) 25 2.5-45000
Lead (Pb) 7439-92-1 2175 8.5 (195) 2 0.015-401.5
Mercury (Hg) 7439-97-6 809 2.5 (20) 0.2 0.2-0.253
Nickel (Ni) 7440-02-0 886 ALTA 0.03-78
Selenium (Se) 7782-49-2 166 17 (28) 2 2.0-290
Tin (Sn) 7440-31-5 277 1.4 (4) 50 0.5-101
Zinc (Zn) 7440-66-6 459 21 (99) 50 0.3-1690

Table 4.40: Preservatives, nitrosamines and phthalates presence in tattoo and PMU inks.
Number of % non

Chemical class Substance CAS nr analysed compliant Range (min-
max) (mg/kg)
samples  samples
Phthalates Dibutyl phthalate (DBP) 84-74-3 25 0.12-691.2
Phthalates Di-(2-ethylhexyl) phthalate (DEHP)  117-81-7 11 0.2-19.3

The RCRs given in Table 32 were calculated from DNELs and information on the content of
substances in tattoo ink. The risk levels given in Table 33 were calculated from DMELs and
information on the content of substances in tattoo ink.

To calculate the risk characterisation ratio (RCR) for methanol, data on the ethanol
concentration of 48% reported by JRC 2015b was used. As the maximum content of methanol
used as denaturing agent of ethanol (see CPR Annex III) is 5%, the maximum concentration of
methanol in tattoo ink is estimated to be 2.4%. This results in an RCR for methanol of 0.22.
These calculations demonstrate that the currently known use of methanol in tattoo inks does
not pose a risk. No risk is demonstrated for the use of methanol as impurity in tattoo inks.

It was not possible to calculate the RCR or a lifetime cancer risk comparison for azo colourants
as such since no DN(M)EL were derived for these, but these may contain PAAs as impurities
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from production or decomposition and are usually analysed for content of PAAs (see the table
below).

For reprotoxic "only" substances classified as Repr. 1A/B, the DNEL was derived in a group
approach. The content range of a single reprotoxic substance (dibutyl phthalate, DBP) reported
in JRC was compared to this group DNEL and risk was demonstrated as the RCR could be as
high as 50 (RO1).

The RCR for soluble barium was found to be in the range of 0.006-2.11. This could indicate a
risk. However, it should be noted that most/all analytical methods cannot differentiate between

soluble and insoluble barium (see further details in Appendix B.7. Risk assessment of barium
(Ba)

For soluble copper, the RCR was calculated from a DNEL and the content range resulting in an
RCR in the range of 0.005-90. A high risk could be demonstrated, but is questioned by the fact
that not all analytical methods distinguish between soluble and solid copper.

No risk could be demonstrated for soluble zinc with RCR in the range of 0.018-0.73.
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Table 32. RCRs for substances at various content ranges in tattoo inks

. RCR Content range Content range RCR
Concentration (min-max) (min-max) (% | range
i i 0,
Substance ?231:1"3%” (mg/kg) (JRC w/w) (JRC (min -
2015b) 2015b) max)
Methanol 10.9 1 - 2.4° 0.22
Azo colourants 0.1 N/AP N/A - -
PAHs with N/A 0.5 - 55000 0.00005 - 5.5 -
harmonised 0.00005
classification as
CM
Reprotoxic 1 0.12 - 691.2 (DBP) | 0.000012 - 0.07 | 0.009 - 50
substances 1A/B 0.0014 (RO1)
Reprotoxic 1¢ N/A - -
substances 2 0.014 (RO1)
Barium 0.84 1 50 - 17737 0.005- 1.77 0.006 -
2.11
. N/A 0.01 -7.84 0.000001 - -
Cadmium 0.00002 0.00078
Cobalt 0.0025 N/A 0.003 - 31310 0.0000003 - -
3.13
Chromium (VI) 0.00002 N/A 0.3 - 147 0.00003 - 0.015 | -
Copper (soluble) 0.05 1 2.5 - 45000 0.00025 - 4.5 0.005 - 90
N/A 0.2 - 0.253 0.00002 - -
Mercury 0.00002 0.000025
) N/A 0.03 -78 0.000003 - -
Nickel 0.001 0.0078
Selenium 0.0002 N/A 2.0 - 290 0.0002 - 0.029 -
. N/A 0.02 - 147 0.000002 - -
Antimony 0.0002 0.015
Tin 0.005 N/A 0.5 - 101 0.00005 - 0.01 -
Zinc 0.23 1 0.3 - 1690 0.00003 - 0.17 83;8 -

2Estimated from ethanol concentration in JRC 2015b
®N/A = non applicable
‘Estimated from RCR for Repr. 1A/B (10x)

RCRs could not be calculated for some of the substances in the table above because no
DN(M)EL have been derived for these (PAHs, cadmium, cobalt, chromium (VI), mercury,
nickel, selenium, antimony and tin). However the content range is given and can be compared
to the proposed concentration limits. These substances are included in the CoE Table 3.
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For PAAs, arsenic and lead, concentration limits were derived based on DMELs. In the table
below, there is a comparison of risks based on the proposed CLs and measured content in
tattoo inks reported by JRC (JRC, 2015b).

In a group approach, the lifetime cancer risk < 106 for PAAs is based on the DMEL for aniline
expressed as a concentration limit of 0.00003%. The content range for aniline and total PAA is
in the same order of magnitude; 5-61 and 0.1-68 mg/kg, respectively. This results in a high
risk up to 2.27 x 104,

For arsenic, the lifetime cancer risk < 10°® was calculated from a DMEL and the content range
resulting in a high risk up to 7.5 x 1073,

For lead, the extra risk of developmental toxicity was calculated from a DMEL and the content
range resulting in risk >> RO1 and ROZ2, i.e. a high risk was demonstrated.

Table 33 Risk from exposure to PAAs, arsenic and lead at various content ranges in tattoo inks

(BMDLo1/10)

. Risk from RO1 and Content range | Content range Risk from
Concentration A ;
.. RO2 (min-max) (min-max) (% | content
Substance | limit (% w/w) .
(RO1 & RO2) (mg/kg) (JRC | w/w) (IRC range (min
2015b) 2015b) - max)
Cancer risk <10 0.1 - 68 (total 0.00001 - 0.33 x 10°-
PAAS 0.00003 PAA)2 0.0068 2.27 x 10*
i -6 - _ -5 _
Arsenic 0.0000008 Cancer risk <10 0.2 -60 0.00002 - 0.006 | 2.5 x 10_
7.5x 1073
0.1% extra risk of 0.015 - 401.5 0.0000015 - Up to >>
developmental 0.04 Risk from
Lead 0.00007 neurotoxicity at 0.05 g RO1 and
Pb/kg bw per day RO2

25-61 mg/kg aniline

In conclusion, although no full quantitative analysis of the risks of all substances that are
currently used in tattoo in