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AGENCY OPINION ON A PROPOSAL FOR A RESTRICTION 

1. Basis for the proposal 

The Health and Safety Executive, in its capacity as the Agency for UK REACH 

(hereafter referred to as the Agency) has prepared a proposal to restrict the 

presence of hazardous substances in inks used for tattooing and permanent make-

up (PMU) in accordance with Article 69(1) of UK REACH. The proposal aims to 

address potential human health risks to adults in Great Britain (GB) who choose to 

get a tattoo or PMU that arise because of substances that may be present in inks 

used for these procedures. Measures to protect tattoo artists and PMU practitioners 

carrying out procedures are not in scope of this restriction.  

Regulations are in place to ensure tattooing and PMU procedures are hygienic. 

However, there are currently no legislative controls on the composition of inks for 

tattooing and PMU supplied to the GB market. In theory, therefore, tattoo and PMU 

inks might contain substances which are carcinogenic, potentially harmful to 

reproduction or otherwise hazardous to human health. By their nature, tattoos and 

PMU involve exposure to substances in inks over extended periods of time which 

may extend to the remaining lifetime of an individual, and via a route of exposure, 

the intradermal route, that is not normally considered in human health risk 

assessments for chemicals. It is reasonable for the general public to expect that 

products which are supplied and used for tattooing and PMU should be safe for this 

purpose. However, it is not currently known whether these inks contain substances 

with the potential to cause adverse effects under the exposure conditions that are 

created when a tattoo or PMU is received. 

There is evidence that substances in tattoos can trigger adverse health effects, 

including allergic reactions. However, there is uncertainty about how often someone 

with a tattoo or PMU will develop an adverse reaction that is sufficiently severe for 

them to seek medical attention. Moreover, where effects only materialise after an 

extended period of time and/or elsewhere in the body, it might be impossible to link 

those effects to an individual’s tattoo or PMU. There is, as yet, little evidence that 

tattoos and PMUs have caused cancer or other similarly serious health problems, 

but for the reasons highlighted, this cannot be ruled out.  

This restriction therefore addresses a potential public health problem. It aims to 

protect those receiving tattoos and PMU from adverse health impacts which could be 

caused by tattoo inks but which it will generally be difficult to link definitively to those 

inks. It also imposes a responsibility on ink suppliers and the tattoo and PMU 

industries in general to check that their inks do not contain potentially harmful 

substances, and to reformulate or remove any inks in which such substances are 

found. The restriction therefore targets hazardous substances that have the potential 

to trigger adverse reactions if used for tattooing or PMU. By limiting the amount of 

https://www.legislation.gov.uk/eur/2006/1907/article/69
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these substances in a tattoo or PMU ink, the restriction seeks to minimise the 

potential for substance related adverse reactions.  

Since the restriction has been developed in the context of the UK REACH regulation, 

it does not address other risks associated with tattooing and PMU such as infection 

risks. Adverse effects arising from procedures to remove tattoos or PMU, other than 

those that may arise from the decomposition of substances in inks as a result of the 

removal process, are also beyond its scope. The Agency acknowledges that the 

greatest burden of tattoo and PMU-related ill health is caused by infections rather 

than substances in inks. In proposing options for this restriction, the Agency has 

therefore taken account of the need to ensure ink products are sterile at the point of 

use. 

 

2. Proposed restriction  

The restriction options proposed by the Agency apply to mixtures supplied in GB for 

tattooing procedures and PMU treatments and to mixtures supplied for medical 

tattooing where the ink is not exclusively used as a medical device or an accessory 

to a medical device within the meaning of The Medical Devices Regulations 2002 

(MDR).  

In the documents that accompanied the public consultation held between May and 

November 2022 the Agency identified three options for this restriction. These 

options, referred to as Restriction Option 1 (RO1), Restriction Option 2 (RO2) and 

Restriction Option 3 (RO3) in the consultation, each targeted substances with 

hazards that could potentially cause ill health if used for tattooing or PMU. Based on 

information received from the public consultation, the Agency rejected RO1 and RO3 

and identified modifications to RO2. Two options, both based on a modified version 

of RO2 are now proposed for this restriction. Each of these takes into( consideration 

is being given to a need (or not) to include a dynamic link with Annexes II and IV of 

Regulation (EC) No 1223/2009 of the European Parliament and of the Council on 

cosmetic products (as amended) (hereafter referred to as the Cosmetic Products 

Regulation or CPR). In this context, a dynamic link means that any changes made to 

these Annexes in the CPR, will be adopted directly into this restriction. 

The first option (referred to as modified RO2) applies to the following substances and 

substances with the following hazard classes if they are present in tattoo or PMU ink:  

• Substances classified in the GB Mandatory Classification and Labelling (MCL) 

list as: 

o Carcinogens (H350, H351) or mutagens (H340, H341)  

o Toxic to reproduction (H360, H361) 

https://www.legislation.gov.uk/uksi/2002/618/contents/made
https://www.legislation.gov.uk/eur/2009/1223/contents
https://www.legislation.gov.uk/eur/2009/1223/contents
https://www.hse.gov.uk/chemical-classification/assets/docs/mcl-list.xlsx
https://www.hse.gov.uk/chemical-classification/assets/docs/mcl-list.xlsx
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o Skin sensitisers (H317) 

o Skin corrosive or skin irritants (H314, H315) 

o Substances that cause serious eye damage/eye irritant substances 

(H318, H319) 

• Substances prohibited for use in cosmetic products under the Cosmetic 

Products Regulation. 

• Substances listed in resolution ResAP(2008)1 of the Council of Europe that 

are not covered by one or more of the above categories. 

The second option (referred to as modified RO2a) removes from scope substances 

that are within scope of RO2 only because of their classification for skin corrosion, 

skin irritation, eye damage or eye irritation. It is otherwise identical to modified RO2. 

Both options aim to prevent inks for tattooing and PMU from being: 

a) placed on the GB market; or  

b) used for tattooing or PMU procedures  

if they contain any substance in scope of the restriction above the specified 

concentration limit. 

The restriction also introduces labelling requirements to: 

• list ingredients that would not be identified on the label under Regulation (EC) 

No 1272/2008 as retained and amended for GB (hereafter referred to as GB 

CLP);  

• identify the intended use of the mixture as ink for tattooing or PMU 

procedures;  

• include a manufacturer’s reference number for the ink to uniquely identify 

each batch; and 

• provide instructions for use. 

A transitional period of one year after its entry into force is proposed for ink 

formulators and suppliers to adapt to this restriction. One additional year is proposed 

for tattoo artists and PMU practitioners to use up stocks of inks purchased before the 

end of this transition period. 

Modified RO2 is described in Table 1. Modified RO2a is described in Table 2. These 

options take into account information provided to the Agency in the public 

consultation and by stakeholders in meetings the Agency held during the opinion 

forming stage. They also take into account advice provided to the Agency by 

https://rm.coe.int/16805d3dc4
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independent scientific experts from the REACH Independent Scientific Expert Pool 

(RISEP).  

Tables 1 and 2  differ only in respect of the hazard classes which are in scope. Both 

reflect the case where there is no link with the CPR. If a dynamic link is adopted with 

Annexes II and IV of the CPR, points c, d and e in column 1 of these tables will be 

replaced with the following text: 

(b) substances listed in Annex II of the CPR  

(c) substances listed in Annex IV of the CPR 

Points 3 and 4 of column 2 of these tables will also apply to these substances. 

The reasons for proposing restrictions based on modified RO2 and the reduction of 

the hazard classes within the scope of modified RO2a are outlined in Section 4.  

Table 1. Modified RO2 – proposed scope  

NOTE: information about tables A – E is provided in Annex 2. Each concentration 

limit applies to the individual substance. 

Substances falling within 

one or more of the following 

points:  

a) Substances included in 

the GB MCL list with a 

classification as: 

• carcinogen category 

1A, 1B or 2, or germ 

cell mutagen 

category 1A, 1B or 

2, but excluding any 

such substances 

classified due to 

effects only following 

exposure by 

inhalation  

 

• reproductive toxicant 

category 1A, 1B or 2 

but excluding any 

such substances 

classified due to 

effects only following 

1. Shall not be placed on the market in mixtures for 

use for tattooing purposes, and mixtures containing 

any such substances shall not be used for tattooing 

purposes, if the substance or substances in question 

is or are present in the following circumstances:  

a. the following substances in concentrations greater 

than the relevant generic concentration limit in Part 3 

of Annex 1 of the GB CLP Regulation, unless a 

specific concentration limit is listed in the GB MCL 

list, in which case the specific concentration limit 

applies.  

i. Carcinogenic and mutagenic substances, category 

1A, 1B, or 2,  

ii. Substances toxic to reproduction, category 1A, 1B 

and 2 

iii. Skin irritant and corrosive substances, category 

1A, 1B, 1C, and 2  

iv. Eye damaging and irritant substances, category 1 

and 2  

https://www.hse.gov.uk/reach/reach-independent-scientific-expert-pool.htm
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exposure by 

inhalation 
 

• skin sensitiser 

category 1, 1A or 1B 

sensitising, category 

1, 1A or 1B 

 

• skin corrosive 

category 1, 1A, 1B 

or 1C or skin irritant 

category 2 

 

• serious eye damage 

category 1 or eye 

irritant category 2 

 

b) Substances in Table A  

c) Substances in Table C  

d) Substances in Table D  

e) Substances in Table E 

The ancillary requirements 

in paragraphs 7 and 8 of 

column 2 of this entry apply 

to all mixtures for use for 

tattooing purposes, whether 

or not they contain a 

substance falling within 

points (a) to (e) of this 

column of this entry. 

b. skin sensitising substances in excess of 0.01% 

w/w for category 1A and 0.1% for category 1 or 1B. 

In the case of substances for which a specific 

concentration limit has been assigned for skin 

sensitisation, it is the concentration limit for 

elicitation that applies: 

These provisions shall apply unless the substances 

are included in paragraph 2. In the event a 

substance is subject to more than one of the 

conditions in paragraphs 1.a) and 1.b), the stricter 

condition applies. 

2. Tattoo inks shall not be placed on the market if 

they contain the substances listed in Table A, 

exceeding the concentration limits specified in Table 

A, or polycyclic-aromatic hydrocarbons (PAH), 

classified as carcinogenic or mutagenic categories 

1A, 1B and 2 in individual concentrations exceeding 

0.00005% w/w. 

3. Unless already covered by paragraphs 1 or 2, 

tattoo inks shall not be placed on the market if they 

contain the substances in: 

a. Table C  in concentrations exceeding 0.1% w/w 

and 

b. Table D  in concentrations exceeding 0.1% w/w. 

4. Unless already covered by paragraphs 1 to 3, 

tattoo inks shall not be placed on the market if they 

do not meet the conditions for the substances in 

Table E. 

5. By way of derogation, paragraph 3 shall not apply 

to substances (colourants) listed in Table B.   

6. Tattoo inks not meeting the requirements 

specified in paragraphs 1 to 4 shall not be used in 

tattoo procedures. 

7. Suppliers placing a mixture on the market for use 

for tattooing purposes shall ensure that the mixture 

is marked with the following information:  
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(a) the statement “Mixture for use in tattoos or 

permanent make-up”;  

(b) a reference number to uniquely identify the 

batch;  

(c) the list of ingredients in accordance with the 

nomenclature established in the glossary of common 

ingredient names that has been established in 

accordance with Article 33 of the Cosmetic Products 

Regulation (EUR 2009/1223), or in the absence of a 

common ingredient name, the IUPAC name. In the 

absence of a common ingredient name or IUPAC 

name, the CAS and EC number. Ingredients shall be 

listed in descending order by weight or volume of the 

ingredients at the time of formulation. “Ingredient” 

means any substance added during the process of 

formulation and present in the mixture for use for 

tattooing purposes. Impurities shall not be regarded 

as ingredients. If the name of a substance, used as 

ingredient within the meaning of this entry, is already 

required to be stated on the label in accordance with 

the GB CLP Regulation, that ingredient does not 

need to be marked in accordance with this 

Regulation;  

(d) safety instructions for use insofar as they are not 

already required to be stated on the label by the GB 

CLP Regulation.  

The information shall be clearly visible, easily legible 

and marked in a way that is indelible.  

Where necessary because of the size of the 

package, the information listed in paragraph 7(b) – 

(d), shall be included instead in the instructions for 

use. Before using a mixture for tattooing purposes, 

the person using the mixture shall provide the 

person undergoing the procedure with the 

information marked on the package or included in 

the instructions for use pursuant to this paragraph.  

8. Mixtures that do not contain the statement 

“Mixture for use in tattoos or permanent make-up” 

shall not be used for tattooing purposes. 
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9. Definitions for the purpose of this restriction entry 

a. Tattoo ink is a mixture consisting of colourants 

and auxiliary ingredients administered by intentional 

insertion into the skin, mucous membrane or 

eyeball, whereby a mark or design (a “tattoo” or 

“permanent make-up”) is made. 

b. For the purposes of this entry use of a mixture “for 

tattooing purposes” means the intentional insertion 

or introduction of the mixture into a person’s skin, 

mucous membrane or eyeball, by any process or 

procedure (including procedures commonly referred 

to as permanent make-up, cosmetic tattooing, micro-

blading and micro-pigmentation), with the aim of 

making a mark or design on that person’s body. 

10. The restriction shall apply one year after its entry 

into force. 

11. This entry does not apply to substances that are 

gases at temperature of 20 °C and pressure of 101,3 

kPa, or generate a vapour pressure of more than 

300 kPa at temperature of 50 °C, with the exception 

of formaldehyde (CAS No 50-00-0, EC No 200-001-

8). 

12. This entry does not apply to the placing on the 

market of a mixture for use for tattooing purposes, or 

to the use of a mixture for tattooing purposes, when 

the mixture is placed on the market or used 

exclusively as a medical device or an accessory to a 

medical device, within the meaning of The Medical 

Devices Regulations 2002. Where the placing on the 

market or use may not be exclusively as a medical 

device or an accessory to a medical device, the 

requirements of The Medical Devices Regulations 

2002 and of this Regulation shall apply cumulatively. 
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Table 2. Modified RO2a – proposed scope  

NOTE: information about tables A – E is provided in Annex 2. Each concentration 

limit applies to the individual substance 

Substances falling within 

one or more of the following 

points:  

• carcinogen category 

1A, 1B or 2, or germ 

cell mutagen 

category 1A, 1B or 

2, but excluding any 

such substances 

classified due to 

effects only following 

exposure by 

inhalation  

 

• reproductive toxicant 

category 1A, 1B or 2 

but excluding any 

such substances 

classified due to 

effects only following 

exposure by 

inhalation 
 

• skin sensitiser 

category 1, 1A or 1B 

sensitising, category 

1, 1A or 1B 

b) Substances in Table A 

c) Substances in Table C 

d) Substances in Table D 

e) Substances in Table E  

The ancillary requirements 

in paragraphs 7 and 8 of 

column 2 of this entry apply 

to all mixtures for use for 

tattooing purposes, whether 

1. Shall not be placed on the market in mixtures for 

use for tattooing purposes, and mixtures containing 

any such substances shall not be used for tattooing 

purposes, if the substance or substances in question 

is or are present in the following circumstances:  

a. the following substances in concentrations greater 

than the relevant generic concentration limit in Part 3 

of Annex 1 of the GB CLP Regulation, unless a 

specific concentration limit is listed in the GB MCL 

list in which case the specific concentration limit 

applies.  

i. Carcinogenic and mutagenic substances, category 

1A, 1B, or 2,  

ii. Substances toxic to reproduction, category 1A, 1B 

and 2 

b. skin sensitising substances in excess of 0.01% 

w/w for category 1A and 0.1% for category 1 or 1B. 

In the case of substances for which a specific 

concentration limit has been assigned for skin 

sensitisation, it is the concentration limit for 

elicitation that applies: 

These provisions shall apply unless the substances 

are included in paragraph 2. In the event a 

substance is subject to more than one of the 

conditions in paragraphs 1.a) and 1.b), the stricter 

condition applies. 

2. Tattoo inks shall not be placed on the market if 

they contain the substances listed in Table A, 

exceeding the concentration limits specified in Table 

A, or polycyclic-aromatic hydrocarbons (PAH), 

classified as carcinogenic or mutagenic categories 

1A, 1B and 2 in individual concentrations exceeding 

0.00005% w/w. 
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or not they contain a 

substance falling within 

points (a) to (d) of this 

column of this entry. 

3. Unless already covered by paragraphs 1 or 2, 

tattoo inks shall not be placed on the market if they 

contain the substances in: 

a. Table C in concentrations exceeding 0.1% w/w 

and 

b. Table D in concentrations exceeding 0.1% w/w. 

4. Unless already covered by paragraphs 1 to 3, 

tattoo inks shall not be placed on the market if they 

do not meet the conditions for the substances in 

Table E. 

5. By way of derogation, paragraph 3 shall not apply 

to substances (colourants) listed in Table B.  

6. Tattoo inks not meeting the requirements 

specified in paragraphs 1 to 4 shall not be used in 

tattoo procedures. 

7. Suppliers placing a mixture on the market for use 

for tattooing purposes shall ensure that the mixture 

is marked with the following information:  

(a) the statement “Mixture for use in tattoos or 

permanent make-up”;  

(b) a reference number to uniquely identify the 

batch;  

(c) the list of ingredients in accordance with the 

nomenclature established in the glossary of common 

ingredient names that has been established in 

accordance with Article 33 of the Cosmetic Products 

Regulation (EUR 2009/1223), or in the absence of a 

common ingredient name, the IUPAC name. In the 

absence of a common ingredient name or IUPAC 

name, the CAS and EC number. Ingredients shall be 

listed in descending order by weight or volume of the 

ingredients at the time of formulation. “Ingredient” 

means any substance added during the process of 

formulation and present in the mixture for use for 

tattooing purposes. Impurities shall not be regarded 

as ingredients. If the name of a substance, used as 

ingredient within the meaning of this entry, is already 

required to be stated on the label in accordance with 
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the GB CLP Regulation, that ingredient does not 

need to be marked in accordance with this 

Regulation;  

(d) safety instructions for use insofar as they are not 

already required to be stated on the label by the GB 

CLP Regulation.  

The information shall be clearly visible, easily legible 

and marked in a way that is indelible.  

Where necessary because of the size of the 

package, the information listed in paragraph 7(b) – 

(d), shall be included instead in the instructions for 

use. Before using a mixture for tattooing purposes, 

the person using the mixture shall provide the 

person undergoing the procedure with the 

information marked on the package or included in 

the instructions for use pursuant to this paragraph.  

8. Mixtures that do not contain the statement 

“Mixture for use in tattoos or permanent make-up” 

shall not be used for tattooing purposes. 

9. Definitions for the purpose of this restriction entry 

a. Tattoo ink is a mixture consisting of colourants 

and auxiliary ingredients administered by intentional 

insertion into the skin, mucous membrane or 

eyeball, whereby a mark or design (a “tattoo” or 

“permanent make-up”) is made. 

b. For the purposes of this entry use of a mixture “for 

tattooing purposes” means the intentional insertion 

or introduction of the mixture into a person’s  skin, 

mucous membrane or eyeball, by any process or 

procedure (including procedures commonly referred 

to as permanent make-up, cosmetic tattooing, micro-

blading and micro-pigmentation), with the aim of 

making a mark or design on that person’s body.  

10. The restriction shall apply one year after its entry 

into force. 

11. This entry does not apply to substances that are 

gases at temperature of 20 °C and pressure of 101,3 

kPa, or generate a vapour pressure of more than 
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300 kPa at temperature of 50 °C, with the exception 

of formaldehyde (CAS No 50-00-0, EC No 200-001-

8). 

12. This entry does not apply to the placing on the 

market of a mixture for use for tattooing purposes, or 

to the use of a mixture for tattooing purposes, when 

the mixture is placed on the market or used 

exclusively as a medical device or an accessory to a 

medical device, within the meaning of The Medical 

Devices Regulations 2002. Where the placing on the 

market or use may not be exclusively as a medical 

device or an accessory to a medical device, the 

requirements of The Medical Devices Regulations 

2002 and of this Regulation shall apply cumulatively. 

 

The Agency proposes a derogation for 19 pigments listed in Annex 2, supplementary 

table B. These pigments are brought into scope because they are listed in Annex II 

of the CPR, which identifies substances that are prohibited for use in cosmetics. The 

Annex II prohibition of these 19 substances is limited to use their in hair dyes. These 

pigments are also listed in Annex IV of the CPR, which is a list of permitted 

colourants. Inclusion in Annex IV means that these pigments may be used in 

products intended to remain on the skin for prolonged periods and/or those such as 

lipsticks which have a high potential for daily human ingestion.  

The Agency has conducted its own review of the available hazard information for 

these pigments, has not identified evidence indicating they are unsafe if used in 

tattoo or PMU ink and has taken into account the widespread concern expressed by 

the tattooing community about the impacts to tattooing if two of these pigments, 

Pigment Blue 15:3 (PB 15:3) and Pigment Green 7 (GP 7), are withdrawn from use. 

Indeed, members of the tattooing community have raised petitions in the EU and in 

GB asking for PB 15:3 and PG 7 to be derogated. Given that, despite the intensive 

efforts of ink formulators, technically effective and safe alternatives for these two 

pigments have not been identified, the Agency considers it is appropriate to permit 

the continued use of these and the 17 other pigments which are listed in 

Supplementary Table B.   

The Agency’s original proposed derogation also included Pigment Red 83 (CAS: 72-

48-0) and Solvent Violet 13 (CAS: 81-48-1). These have been removed because the 

review conducted by the Agency identified data indicating potential concerns for skin 

sensitisation for both substances. 

If evidence emerges indicating that any of the derogated pigments causes or has the 

potential to cause ill health when used for tattooing or PMU, either because of its 

https://www.europarl.europa.eu/petitions/en/petition/content/0712%252F2022/html/Petition-No-0712%252F2022-by-Erich-M%25C3%25A4hnert-%2528Austrian%2529-on-extending-the-transition-period-for-pigments-PB15-and-PG7-and-making-a-realistic-adjustment-to-the-threshold-values-in-Regulation-%2528EC%2529-No-1907%252F2006-%2528REACH%2529
https://www.change.org/p/parliament-save-the-pigments-15-and-7-in-tattoo-ink-uk?redirect=false
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inherent properties or because it can break down to form hazardous substances in 

the body, the need to amend or introduce a mandatory classification under the GB 

CLP Regulation for that substance should be considered.  

The exemption listed in Clause 12 grants an exemption for mixtures placed on the 

market or used for tattooing purposes exclusively as a medical device or an 

accessory to a medical device, within the meaning of the MDR. The Agency has not 

identified examples of uses that meet the requirements for this exemption. Since 

mixtures used for medical procedures such as areola reconstruction or for targeting 

during surgical or x-ray procedures can also be used for aesthetic tattooing or PMU 

purposes, these do not appear to meet the requirements for this exemption. The 

Agency considers that this exemption is needed to ensure that any restriction in GB 

does not inadvertently prohibit essential medical uses now or if novel procedures are 

developed in the future. 

2.1 Alternatives to a REACH restriction 

One element which is not included in either of these options but (on the basis of 

information provided to the Agency by ink formulators and scientists with an interest 

in tattooing) would be welcomed, is the option to include positive lists of substances 

permitted for use in tattoo and PMU inks where this use can be demonstrated to be 

safe. This approach could be particularly useful for substances used as 

preservatives and for widely used colourants. Before such lists could be considered, 

work would need to be undertaken to establish the criteria according to which a 

substance would be added to such a list, including (particularly for preservatives) . 

considerations around efficacy as well as to safety for the intended use. It will also 

be necessary to establish the administrative framework for processing information 

packages and amending positive lists and allocate responsibility for oversight of the 

process.  

Early work that could contribute to the development of an agreed risk assessment 

framework for tattoo and PMU ink products has been initiated by the German 

Federal Institute for Risk Assessment (BfR), which has proposed a set of minimum 

requirements for health-based risk assessment of substances in tattoo inks. As a 

follow on activity, BfR is establishing a panel of external experts, including experts in 

health risk assessment and analytical chemistry, to explore how these minimum 

requirements could be developed into a risk assessment framework (with associated 

test methods and guidelines) for substances intended for use in tattoo and PMU 

inks. The panel will operate between 2023 and 2025. It is likely that any 

recommendations that emerge from this panel will need to be further developed after 

2025 before progress can be made to establish a formal risk assessment framework 

for tattoo and PMU inks. 

Until this work is complete, it will not be feasible to establish positive lists of 

preservatives or other substances that could be used in tattoo inks. However, 

https://mobil.bfr.bund.de/cm/349/tattoo-inks-minimum-requirements-and-test-methods.pdf
https://mobil.bfr.bund.de/cm/349/tattoo-inks-minimum-requirements-and-test-methods.pdf
https://www.bfr.bund.de/en/call_for_expressions_of_interest_for_membership_of_the_bfr_committee_for_tattoo_inks_2023___2025-298850.html
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modified RO2 and modified RO2a may enable continued use of substances with 

preservative properties that are currently present in tattoo and PMU inks. 

Another approach to managing all the risks associated with tattooing and PMU, 

including those due to substances present in the inks used, could be to establish 

standalone legislation regulating the composition of inks, hygiene requirements and 

suitable training regimes. The Agency did not perform a detailed analysis of this 

option because it cannot be a part of the UK REACH restriction proposal dossier. 

Standalone legislation should take into account the following guidance and 

recommendations: 

• Council of Europe resolution ResAP(2008)1 

• CIEH Tattooing and body piercing guidance toolkit 

• BS EN 17169 (2020): Tattooing. Safe and hygienic practice 

• Tattoo inks: minimum requirements and test methods (bund.de) 

Standalone legislation could also provide a framework for the establishment of 

positive lists.  

The Agency notes that work is underway to improve the regulatory oversight of non-

surgical cosmetic procedures such as Botox and fillers. There are parallels between 

these procedures and the application of PMU and tattoos. For all of these 

procedures, foreign substances are purposefully introduced into a person’s skin/body 

with the intention that they remain in the body for extended periods of time. Covering 

similar aesthetic procedures in one scheme would help to ensure consistency in 

adopted risk assessment procedures and regulatory approaches. The Agency 

recommends that the Appropriate Authorities consider whether regulations on the 

composition of tattoo and PMU inks would fit within regulations covering other non-

surgical cosmetic procedures. 

The option of taking no action also exists. This could be justified on the basis of the 

high levels of uncertainty in the evidence base for this restriction and a desire to 

avoid unintended consequences, possibly including an increase in cases of tattoo 

and PMU-related ill health. This could occur, for example, if the use of less effective 

sterilisation methods gave rise to an increase in infections or because inks are 

reformulated using substances that have sparse toxicological data sets and therefore 

as yet unidentified health hazards. Given that inks which have been reformulated for 

the EU market will be available in GB, where these inks are found to provide good 

quality tattoos and PMU with few or no adverse reactions, there is the potential for 

them  inks to gain market share in GB in preference to older formulations without the 

need for specific legislation. In terms of the socioeconomic analysis, this option 

would incur no costs or benefits given that the status quo (i.e. no GB restriction) 

would be maintained. 

https://search.coe.int/cm/Pages/result_details.aspx?ObjectID=09000016805d3dbe
https://www.cieh.org/media/2004/tattooing-and-body-piercing-guidance-toolkit-july-2013.pdf
https://www.bsigroup.com/en-GB/about-bsi/media-centre/press-releases/2020/february/bsi-launches-the-first-tattooing-standard/
https://mobil.bfr.bund.de/cm/349/tattoo-inks-minimum-requirements-and-test-methods.pdf
https://www.gov.uk/government/news/government-to-crack-down-on-unregulated-cosmetic-procedures
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3. Procedure for adoption of the opinion  

On 14 December 2020, the European Union (EU) published Commission Regulation 

(EU) 2020/2081 which amended Annex XVII to EU REACH, bringing in restrictions 

on substances in tattoo inks or permanent make-up. The need for a similar 

legislation for GB was considered by the Appropriate Authorities in a prioritisation 

exercise addressing restrictions that had not been included as retained law. As a 

result of this exercise the Agency, on 29 April 2021, received a request under Article 

69(1) of UK REACH from the Defra Secretary of State, with the agreement of the 

Scottish and Welsh Governments, to prepare an Annex 15 restriction dossier 

assessing the risks to humans from substances in inks used for tattooing and PMU. 

Table 3: Procedure for the adoption of the opinion 

Article under which the restriction 

dossier has been prepared: 

Article 69(1) 

Risks to be addressed: This restriction aims to address human 

health risks to adults in Great Britain 

(GB) who choose to get a tattoo or 

permanent make-up (PMU) that arise 

because of substances that may be 

present in inks used for these 

procedures.  

This restriction does not address other 

risks that are associated with tattooing 

and PMU, such as infection risks or 

adverse effects arising from procedures 

to remove tattoos or PMU (other than 

those that may arise from the 

decomposition of substances in inks 

resulting from the removal process).  

Date the Registry of Restriction 

Intentions was updated in accordance 

with Article 69(5): 

29th April 2021 

Stakeholder mapping:  ☒Yes 

☐No  

Reasons why this was not carried out: 



18 

 

Key information sources used: The EU Joint Research Centre’s (JRC’s) 

Science for Policy report on the ‘Safety of 

tattoos and permanent make-up’ (2016) 

The European Chemical Agency’s 

(ECHA’s) dossier proposing a restriction 

on ‘substances in tattoo inks and 

permanent make-up’ (2019) 

The opinion of ECHA’s Risk Assessment 

and Socioeconomic Assessment 

committees (RAC and SEAC) on the 

Annex XV dossier proposing restrictions 

on substances in tattoo inks and 

permanent make-up (2019) 

The text of the implemented EU 

restriction (Commission Regulation (EU) 

2020/2081 of 14 December 2020) 

Literature search and call for evidence 

(2021) 

Call for evidence: ☒Yes 

Start date: 3rd September 2021 

End Date: 2nd November 2021 

☐No  

Reasons why this was not carried out: 

Information received during the call for 

evidence 

88 respondents provided information to 

the call for evidence. 5 confidential 

attachments and 7 non-confidential 

attachments were also provided by 

respondents.  

A member of the case team also 

contacted tattoo ink suppliers directly to 

try to gather more information about 

numbers of manufacturers and 

distributors of inks. 

Stakeholder Consultation meetings 

held during the drafting stage: 

☐Yes 
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☒No 

Attendance at external events during 

the drafting stage: 

5th World Congress of Tattoo and 

Pigment Research (WCTP 2021), 24-26 

August 2021, one member of the case 

team participated online.  

Chartered Institute of Environmental 

Health (CIEH) Beauty Conference, 21 

October 2021, HSE gave a presentation 

online about the restriction. 

2nd International Conference on Tattoo 

Safety, 18 – 19 November 2021, one 

member of the case team participated 

online. 

Public consultation in accordance with 

Article 69(6): 

Start date: 6th May 2022 

End Date: 6th November 2022 

Information received during the public 

consultation: 

8 respondents provided information.  

Stakeholder Consultation meetings 

held and meetings with other 

interested parties/OGDs also 

attendance at external events during 

the opinion forming stage: 

☒Yes  

4th August 2022 (online) – Meeting with 

an Environmental Health Officer based in 

Wales to obtain further information about 

costs of enforcement and enforcement 

practices.  

2nd September 2022 (online) – Meeting 

with HSENI to discuss how they are 

enforcing the EU restriction.  

28th September 2022 (online) – 

Presentation given to the London Special 

Treatment Group to stimulate 

discussions on enforceability.  

29th September 2022 (online) – 

Discussions with tattoo artists. 

30th September 2022 (online) – 

Discussion with an ink supplier. 
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30th September 2022 (online) – 

Discussion with the Office for Product 

Safety and Standards (OPSS) about 

overlaps with the proposed restriction 

and the Cosmetic Products Regulation.  

3rd October 2022 (online) – Discussions 

with tattoo artists. 

6th October 2022 (online) – Discussion 

with two HSE REACH enforcement 

colleagues on enforceability. 

6th October 2022 (online) – Discussions 

with the Midlands Special Treatment 

Group on enforceability. 

27th October 2022 (online) – Meeting with 

an economist at the RPC to discuss 

approach enforcement costs.  

28th October 2022 (online) – Discussion 

with an ink formulator on the challenges 

posed by the EU restriction including the 

lack of analytical methods. 

31st October 2022 (online) – Follow-up 

discussion with two HSE REACH 

enforcement colleagues on 

enforceability. 

3rd November 2022 (online) – Discussion 

with HSE’s Science Division colleagues 

about the way chemical analyses might 

be carried out to support enforcement 

activity. 

11th November 2022 (online) – 

Discussion with Prof J Serup on the 

nature of adverse reactions seen in tattoo 

clinics. 

15th November 2022 (online) – 

Discussion with a second ink formulator 

on the challenges posed by the EU 
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restriction including the lack of analytical 

methods. 

Relevant scientific advice sought in 

accordance with Article 77(1A) 

☒Yes 

Challenge Panel meetings held on: 

18th July 2022 (hybrid) 

18th November 2022 (hybrid)  

1st February 2023 (hybrid) 

DD April 2023 

☐No 

Justification if not sought: 

Challenge Panel advice on Risk 

Assessment Opinion 

☒Yes 

☐No 

☒ by Challenge Panel meeting on 1st 

February 2023: 

☒ Support (10) 

☐ Support with advisory (number) 

☐ Do not support (number) 

NOTE: Comments provided by the 

Challenge Panel in writing before the 

meeting on 1st February and verbally 

during the meeting have been taken into 

account in the opinion. 

Challenge Panel advice on draft 

Socioeconomic Assessment Opinion 

☒Yes 

☐No 

☒ by Challenge Panel meeting on 1st  

February 2023: 

☒ Support (10) 

☐ Support with advisory (number) 

☐ Do not support (number) 
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NOTE: Comments provided by the 

Challenge Panel in writing before the 

meeting on 1st February and verbally 

during the meeting have been taken into 

account in the draft socioeconomic 

opinion. 

Date of formulation of the risk 

assessment opinion in accordance 

with Article 70  

1st February 2023 

Public consultation in accordance with 

Article 71(1) 

Start date: 13th February 2023 

End Date: 14th April 2023 

Challenge Panel advice on final 

Socioeconomic Assessment Opinion 

☐Yes 

☐No 

☐ by Challenge Panel meeting on [date]: 

☐ Support (number) 

☐ Support with advisory (number) 

☐ Do not support (number) 

☐ by Challenge Panel written procedure 

on [date]  

☐ No Recommendations 

☐ Minor Recommendations 

☐ Major Recommendations 

☐ Minority opinion (number) 

Date of formulation of the 

socioeconomic opinion on accordance 

with Article 71(2) 

[date] 

Case Team Members Elanor Ball, Kerrie Webster, Benjamin 

Harding, Anand Kumar, Zahra Akhtar, 

David Williams, Jenna O’Flaherty, Mussa 

Said, Teresa Bordoni. 

Challenge Panel Moderators  Human health hazard and risk 

assessment: 
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Lesley Stanley: 

Socioeconomic analysis: 

Richard Dubourg 

Challenge Panel Members Human health hazard and risk 

assessment: 

Len Levy, Qintao Liu, Robin Foster, Vicki 

Stone, Gill Clare, Alex Greenaway 

Socioeconomic analysis: 

Michael Holland, Derrick Jones  

 

 

4. Opinion of the Agency 

4.1 Justification for action 

Tattoo and PMU inks are complex mixtures which are inserted into the skin to make 

marks or designs. Their complex nature is illustrated by a paper by Bauer et al. 

(2022). These researchers published the results of chemical analyses of one green 

ink product as formulated for the EU and for Asia. The ink was found to contain 

hundreds of different substances. The concentrations for the majority of these 

substances were not reported. Further details of this analysis are provided in Section 

1.1.5 of the background document.  

The substances used to formulate tattoo and PMU inks are not, typically, produced 

specifically for this purpose. In addition to substances that have a specific function in 

tattoo and PMU ink, impurities derived from the raw materials from which the ink was 

made may also be present. Other unintended substances may form in situ because 

the conditions in which the ink has been sterilised (e.g. heating, U.V. irradiation or x-

ray sterilisation), stored or transported have triggered chemical transformations in 

the product. Some of these impurities and unintended substances may be hazardous 

to human health or could undergo transformations in the body into substances that 

are hazardous to health.  

In recent years, the practices of tattooing and PMU have become more popular. In a 

YouGov survey of 2224 adults in GB surveyed in July 2022, 26% of respondents 

reported having one or more tattoos. Less information is available on the proportion 

of the population that has had one or more PMU treatments. Based on information 

from three EU Member States (not including the UK), it has been claimed that up to 

20% of the general EU adult population may have had PMU procedures carried out 

https://docs.cdn.yougov.com/ugsrx0iild/YouGov%20Results%20-%20Tattoos.pdf
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(JRC, 2016b). The Agency cannot determine if the EU data is representative for GB 

because specific data for GB on PMU procedures is not available.  

The literature contains evidence linking substances in tattoo ink and PMU to various 

skin reactions.  

Adverse effects serious enough to require medical attention are often collectively 

referred to as complications. Some complications, such as those due to infection 

caused by bacterial contamination of inks, poor hygiene in the studio or poor 

aftercare by the client, emerge within days or weeks of getting a tattoo or PMU. 

Substances in inks may also trigger complications shortly after the tattoo or PMU has 

been administered. Other complications, for example granuloma formation or some 

allergic type reactions, may appear months or years after the tattoo has apparently 

healed normally.  

Less serious reactions, including transient reactions that occur intermittently and 

subside without treatment, have been referred to in the literature as complaints. 

There is no agreed medical definition of the distinction between a complication and a 

complaint, nor is there agreement on which types of reactions warrant regulatory 

intervention because of the seriousness of the health effect. 

It is difficult to estimate the true incidence and prevalence of complications and 

complaints that occur in GB from substances present in tattoo inks and PMU 

because there is no GB registry of tattoo/PMU-related adverse health effects. 

Furthermore, no epidemiological studies have been performed in GB; most of the 

available studies have been conducted in EU countries where tattoo clinics have 

been established. Reported numbers are highly variable between these studies. 

Possible reasons for this variability include: 

• Differences in the severity grading assigned to the effects reported. 

• Where studies rely on self-reported information, a possible tendency to under-

report less severe effects owing to memory bias.  

• Infrequent presentation of minor effects in healthcare settings because people 

prefer to obtain advice on treatment from their tattoo artist or PMU 

professional or manage their symptoms themselves.  

The latter two phenomena may increase the likelihood that less severe effects are 

under-reported in the scientific literature. 

It can be difficult to identify which substances in the tattoo ink or PMU may be 

responsible for triggering an adverse effect. Medical professionals may take biopsies 

at the affected site to analyse for substances present in the affected skin and help 

with their diagnosis, but it is not always appropriate to use invasive methods. Even 

where biopsies have been taken, as discussed in this review of nickel in tattoo ink 
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and skin allergies, the presence of multiple substances in the skin sample makes it 

difficult to pinpoint which substance may have trigged skin reactions (Kluger, 2021).  

In a combined review and study by Wenzel et al. (2013), coloured inks were shown 

to be mainly responsible for adverse reactions reported following tattooing. Both 

case reports and self-reported adverse effects were consistently associated with 

coloured tattoos on the extremities rather than the trunk suggesting a possible role 

for substance related phototoxicity in a proportion of adverse reactions.  

Other studies and surveys suggest that the majority of chronic adverse effects are 

allergic in nature, red colorants being most commonly associated with allergic 

reactions (Kluger, 2019). Reactions can appear months or years after tattooing is 

completed. The mechanisms underlying tattoo-related allergic reactions have not 

been elucidated. Some allergic reactions may be triggered by a transformation 

product and not the parent substance. The potential  for exposure to substances in 

tattoos over a period of decades and variation in latency periods adds to the 

complexities when studying links between tattooing and ill health (Laux et al., 2016).  

The ability of substances in tattoo and PMU ink (including pigments) to translocate 

away from the site of the tattoo or PMU to organs such as the lymph nodes and the 

liver (Schreiver et al., 2015) (Sepehri, et al., 2017a) means that adverse effects may 

occur at sites remote from the original tattoo or PMU.  

Concerns have been raised that tattoos and PMU present a possible risk for adverse 

reproductive effects and cancer; however, this is an area where the evidence base is 

very weak. The Agency has not identified robust evidence for these outcomes and 

has been unable to draw definitive conclusions on links between tattooing and 

adverse reproductive effects or cancer. This is a key source of uncertainty in the 

present risk assessment. 

Some indication of the frequency with which tattoo-related complications occur can 

be drawn from existing EU studies. Of 972 members of the Italian general population 

with tattoos, 3.3% reported complications and mild complaints (Renzoni et al., 2018). 

In this paper, complaints were defined as any unusual condition in tattooed skin that 

differs from normal skin, whereas complications were more serious adverse effects. 

Of this 3.3%, health effects ranged from persistent pain (39.3%) to allergic reactions 

(17.5%) and granuloma (27.7%). Only 21.3% of the 3.3% who reported 

complications and mild complaints decided to consult a healthcare professional 

(dermatologist or general practitioner). It was not clear if the decision to consult a 

medical professional was influenced by the type and severity of the 

complaint/complication.  

In another survey in German-speaking countries (Klugl et al., 2010), about 68% of 

tattooed people in the general population reported immediate adverse reactions 

following the tattoo, and 6.6% reported systemic reactions after tattooing. It is 

possible these immediate reactions (both local and systemic) reflect physical 
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“trauma” due to the tattooing process and the normal healing process that occurs in 

the days after a tattoo has been created rather than substance-related adverse 

effects. Klugl et al. (2010) note that after four weeks, when normal healing reactions 

should have resolved, 8% of tattooed people still had health problems and 6% 

reported persistent health problems such as itching and skin elevation.  

ECHA (2019c) estimated that on average around 1.8% of tattooed people may 

experience an adverse reaction to substances in tattoo ink or PMU requiring medical 

attention. This estimate was obtained from a small number of studies, none of which 

was GB-based; however, there is no reason to think that the incidence of adverse 

reactions in GB will differ from that in the EU. Applying this 1.8% figure to the GB 

population to suggests approximately 13,600 people in GB might be affected by a 

tattoo-related adverse reaction each year.   

During the public consultation, the Agency received no information from the medical 

community in GB about adverse reactions to tattoos or PMU which would allow it to 

refine this estimate. There are no centrally-held NHS records about numbers of 

tattoo-related ill health cases. A small amount of information was received via direct 

contacts with hospitals, dermatology societies and GB-based medics who had 

published papers on tattoo-related ill health. One medical professional reported 

seeing 1 – 2 complications per year and that in some cases, laser treatment or 

surgical excision was performed. One reaction to a red ink and one to a blue ink had 

been observed in recent years but the reactions and substances involved were not 

further described. Another dermatology specialist at a separate hospital reported 

seeing 4 – 6 reactions, mostly allergic in nature and mostly associated with red or 

pink colours, over a 20-year period. This specialist has never recommended the 

removal of a tattoo. The lack of readily available information suggests that tattoo-

related ill health is an infrequent occurrence in GB. This lack of data creates a high 

level of uncertainty as to how often people need medical care for tattoo-related 

adverse effects, what these effects are, how many consultations relate to infections 

or trauma from the tattoo and PMU process vs substance-related effects and what 

treatment is required to alleviate the patients’ symptoms.  

It is not known whether poor quality inks make a greater contribution to the incidence 

of tattoo-related complaints and complications compared than inks from reputable 

brands. This could happen for example if poor quality ink: 

• contains higher levels of impurities; 

• requires the tattoo artist to work over the tattooed area more times during the 

tattooing session, increasing the likelihood that the physical damage caused 

by the tattooing process takes longer to heal or scarring occurs;  

and/or,   
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• the tattoo fades more rapidly requiring the tattoo process to be repeated at a 

later date to return the image to good visibility, incurring extra cost for the 

consumer and creating another opportunity for complications to arise.  

The removal of tattoos and PMU may also be associated with risks which may, if 

laser removal techniques are used, include those due to generation and release 

during the treatment of degradation products of substances in the ink Risks to health 

from the removal process itself may compound existing ill effects in cases where the 

only reason the tattoo is being removed is because of the severity of complications. 

Further information is available in Section 3.5.3 of the background document. The 

Agency does not have information on numbers of tattoo removals that are performed 

each year or the reasons for these removals. 

Guidance from the Interdepartmental Liaison Group on Risk Assessment (ILGRA), 

summarised in this Regulatory Policy Committee (RPC) note, advises that 

precautionary action may be warranted when: 

• there is good reason to believe that harmful effects may occur to human, 

animal or plant health, or to the environment; and  

• the level of scientific uncertainty about the consequences or likelihoods is 

such that risk cannot be assessed with sufficient confidence to inform 

decision-making. 

It is difficult to quantify the risks associated with substances in tattoo and PMU ink 

because: 

• Mixtures used for tattooing and PMU are complex in nature. 

• The full spectrum of substances in any given ink product cannot currently be 

determined. 

• Some substances are present as poorly soluble particles. Although micron 

scale particles are more suitable for use for tattooing and PMU, the particle 

size distribution of poorly soluble substances may include nanoscale particles. 

It is not known if the particulate nature of these substances is having a 

negative effect on the health of people with tattoos or PMU. 

• It is impossible to predict how each component of the mixture may interact 

with other substances within the product or once inserted into the skin. 

• Uncertainty surrounds the transformations substances may undergo when in 

the skin or following translocation to other parts of the body.  

• The length of time that a substance resides in the skin and other parts of the 

body is not known.  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/858864/short_guidance_note_-_precautionary_principle.pdf
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• It is not clear which substances in inks are causing tattoo and PMU-related ill 

health. 

• It is not clear what the socioeconomic consequences at the level of the 

individual and at the level of wider society are of tattoo and PMU-related ill 

health.   

• The possibility of severe adverse health effects such as cancer cannot be 

excluded. The Agency has not identified evidence demonstrating a link 

between tattooing and cancer; however, the literature on long term adverse 

health effects is sparse.  

This restriction is therefore proposed on the hypothesis that certain hazardous 

substances when used in tattoo ink or PMU have the potential to trigger adverse 

reactions.  

Currently, unlike the situation for cosmetics that are applied onto the surface of the 

skin, there are no legislative controls in GB on which substances can be present in 

tattoo and PMU ink products. Since it is possible for anyone in GB who is over 18 

years old to get a tattoo or PMU (it is illegal to tattoo someone under the age of 18 in 

GB under the Tattooing of Minors Act 1969), this creates a potential risk to health for 

any member of the adult population in GB that chooses to get a tattoo or PMU. This 

action aims to minimise the impacts of this potential risk. 

The underlying socioeconomic rationale for risk management action is that as 

discussed earlier, there is reason to believe that human health harm could occur due 

to the presence of hazardous substances in mixtures used for tattooing and PMU 

which could create a burden to society as the private (industry) costs of using these 

hazardous substances in tattoo inks and PMU will not fully reflect the cost to society. 

The evidence of harm is uncertain, but a sound theoretical explanation and plausible 

link to hazardous substances in mixtures used for tattooing and PMU has been 

established. It is assumed that customers of tattoos and PMU are not well informed 

about the health impacts that may arise if hazardous substances are present in 

tattoo and PMU inks. Given the proportion of the GB population that is estimated to 

have tattoos and PMU, such adverse human health reactions not only represent a 

risk to the health of the individual receiving a tattoo or PMU but also an associated 

economic burden to society. In the face of such uncertainty regarding possible 

significant health effects government action to reduce the market failure associated 

with this risk and burden is thus justified on a precautionary basis. 

In order to propose a restriction under Article 69(1) of UK REACH, the Agency must 

demonstrate that there is risk that is not adequately controlled and that the proposed 

restriction is the most appropriate measure to manage that risk. The appropriateness 

of the proposed restriction is assessed on these criteria: 

https://www.legislation.gov.uk/ukpga/1969/24/contents
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• Effectiveness: the restriction must be targeted to the effects or exposures that 

cause the risks identified, capable of reducing these risks to an acceptable 

level within a reasonable period of time and proportional to the risk.  

• Practicality: the restriction must be implementable, enforceable, and 

manageable. 

• Monitorability: it must be possible to monitor the result of the implementation 

of the proposed restriction. 

Since the restriction options proposed by the Agency target substances that are 

known to be hazardous, this restriction targets substances which have the potential 

to cause adverse effects if they are present ink used for tattooing or PMU. Currently 

there are no legislative controls in GB on the composition of tattoo and PMU ink. By 

limiting the amounts of hazardous substances in tattoo and PMU ink, this restriction 

will, immediately upon entry into application, reduce potential risks arising from 

hazardous substances that may be present in inks The Agency therefore considers 

that this restriction meets the effectiveness criterion. 

The restriction options proposed by the Agency are practical. In deciding on the 

concentration limits proposed, the Agency has taken into account stakeholder 

information on the analytical challenges presented by the EU restriction regarding 

chemical analyses which may need to be carried out by ink formulators or enforcers. 

The Agency acknowledges that there will be similar challenges for the restriction 

options proposed for GB, but also that work has begun to find solutions, including the 

work described in Section 2.1 initiated by BfR. The Agency does not see that these 

analytical challenges as evidence that this restriction will not meet the practicality 

criterion.  

The Agency has included a derogation including two widely used pigments for which 

ink formulators have not yet identified clearly safer alternatives providing the same 

level of technical performance (further information is available in Section 4.5). This 

derogation will help ink formulators provide a good range of colours while avoiding 

the need to substitute pigments which have been used in tattoo ink for many years 

(decades) with few reports of adverse health effects with alternatives whose 

effectiveness is less well established and whose safety profile may not have been 

fully characterised. The Agency therefore considers both modified RO2 and modified 

RO2a to be implementable, enforceable and manageable. 

There may be challenges in monitoring the result of the implementation of the 

proposed options because until now little attention has been paid in GB to the 

composition of tattoo inks or to collating information on cases of ill health relating to 

tattoos and PMU. There is, therefore, no baseline data against which to evaluate 

future trends. Options that the Agency has identified to potentially monitor the 

success of this restriction are: 
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• Track numbers of alerts to the UK’s Product Safety Database made by 

enforcement officers where they deem it necessary to highlight particular 

tattoo and PMU inks that are on the market. In this case, it will be important to 

differentiate between alerts relating to concerns about the sterility of products 

and alerts relating to the presence of restricted substances in products.  

• Track numbers of interventions against suppliers/users of inks that contravene 

the requirements of this restriction. 

 

4.2 Rationale for the scope of the proposed options 

4.2.1 Overview of the options that have been considered 

The restriction options proposed by the Agency focus on substances which, due to  

their inherent hazardous properties and/or known potential to break down to 

hazardous derivatives in the body, have the potential to cause adverse health effects 

if used for tattooing or PMU. These options apply to mixtures supplied for tattooing 

procedures, PMU treatments and to mixtures supplied for medical tattooing where 

the ink is not exclusively used as a medical device or an accessory to a medical 

device within the meaning of the MDR. 

The Agency initially identified three options for this restriction, referred to as RO1, 

RO2 and RO3. Restriction options 1 and 2 were based on the options that ECHA 

proposed for the EU restriction but also took account of the revisions described in 

Annex D, section D.1.1h of the EU background document that were introduced 

during the opinion forming process (ECHA, 2019c). 

Restriction option 3 reproduced the implemented EU restriction with one key 

difference. Whereas the EU granted a time limited derogation for PB 15:3 and PG 7 

until 4 January 2023, RO3 retained the derogation proposed by ECHA for these and 

19 other pigments which are prohibited for use in hair dyes in Annex II of the CPR 

but are permitted for use as colourants in cosmetics in Annex IV of the CPR. As 

indicated in Section 2, two substances have since been removed from the proposed 

derogation. 

RO1, RO2 and RO3 applied to the following substances and substances with the 

following hazard classes if they are present in tattoo or PMU ink:  

• Substances that are classified in the GB MCL list as: 

o Carcinogens or mutagens  

o Toxic to reproduction 

o Skin sensitisers 
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o Skin corrosive or skin irritants  

o Substances that cause serious eye damage/eye irritant substances  

• Substances that are prohibited for use in cosmetic products under the 

Cosmetic Products Regulation. 

• Additional substances listed in resolution ResAP(2008)1 of the Council of 

Europe that are not covered by one or more of the above categories. 

RO1 proposed that tattoo and PMU inks shall not contain substances that are 

prohibited for use in cosmetic products according to Annexes II or IV of the CPR. 

The rationale for linking the use of substances in tattoo inks to provisions in the CPR 

is that if a substance is restricted for use in cosmetics that are applied onto the skin, 

that substance should also be restricted for use in products that are inserted into the 

skin. RO1 also proposed that tattoo inks shall not contain substances classified as 

carcinogens or mutagens. For other substances in scope, concentration limits were 

proposed. It was also proposed that there should be dynamic links between the GB 

MCL list, these Annexes of the CPR, and the restriction. This means that when 

updates are made to the GB MCL list or to these Annexes of the CPR, these 

changes would take effect under this restriction without the need for further scientific 

assessment.  

Instead of the ‘shall not contain’ approach, RO2 proposed concentration limits for 

each substance in scope of the restriction. RO2 retained the proposal for a dynamic 

link with the GB MCL list but proposed a static link with the Annexes of the CPR 

meaning that where changes are made to Annexes of the CPR, a further 

assessment should be carried out to decide if the change should also be 

implemented within this restriction.  

RO3 reproduced the implemented EU restriction setting concentration limits for all 

substances in scope (in most cases lower than those proposed under RO2) and 

including dynamic links with the GB MCL list and Annexes II and IV of the CPR. 

All options proposed a derogation for 21 colourants that are prohibited for use in hair 

dyes in Annex II of the CPR but are permitted for use as colourants in cosmetics in 

Annex IV of the CPR.  

In light of information provided to the Agency by stakeholders during the public 

consultation and in meetings, and taking account of the advice provided to the 

Agency by RISEP the Agency has rejected RO1 and RO3. The Agency introduced 

modifications to RO2 (modified RO2) and identified a fourth option (modified RO2a) 

which retains most of the elements of modified RO2 but reduces the hazard classes 

which are in scope. Table 4 provides a side-by-side summary of the four options 

(taking account of the modifications implemented to arrive at modified RO2 and 

modified RO2a). Further details of the feedback received from stakeholders on the 
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options that were initially proposed by the Agency is summarised in section 3.3.2 of 

the background document.  

Table 4: Summary of the four restriction options proposed by the Agency (the 

Agency has rejected RO1 and RO3 for the reasons given) 

RO1 Modified RO2 Modified RO2a RO3 

Shall not contain 

C&M substances 

Concentration limits 

for R, skin sens, skin 

corr, skin irritant, 

eye damaging, eye 

irritant 

Moving forwards 

there will be a 

dynamic link with 

CLP 

Concentration limits 

for CMR, skin sens, 

skin corr, skin 

irritant, eye 

damaging, eye 

irritant 

 

Moving forwards 

there will be a 

dynamic link with 

CLP 

Concentration limits 

for CMR, skin sens 

 

 

 

Moving forwards 

there will be a 

dynamic link with 

CLP 

Concentration limits 

for CMR, skin sens, 

skin corr, skin 

irritant, eye 

damaging, eye 

irritant 

 

Moving forwards 

there will be a 

dynamic link with 

CLP 

Shall not contain 

substances listed in 

Annex II or IV (with 

conditions) of CPR 

Moving forwards 

there will be a 

dynamic link with 

CPR 

Concentration limits 

for substances 

prohibited for use in 

cosmetics 

Moving forwards 

options in which 

there will be no link 

or a dynamic link 

between this 

restriction and the 

CPR are being 

considered  

Concentration limits 

for substances 

prohibited for use in 

cosmetics 

Moving forwards 

options in which 

there will be no link 

or a dynamic link 

between this 

restriction and the 

CPR are being 

considered  

Concentration limits 

for substances 

prohibited for use in 

cosmetics 

Moving forwards 

there will be a 

dynamic link with 

CPR 

Concentration limits 

for additional 

substances which 

are in scope 

including metallic 

impurities, PAHs, 

PAAs that are 

classified for 

carcinogenicity, 

mutagenicity or skin 

sensitisation and 

azo dyes that cleave 

to form PAAs 

Concentration limits 

for additional 

substances which 

are in scope 

including metallic 

impurities, PAHs, 

PAAs that are 

classified for 

carcinogenicity, 

mutagenicity or skin 

sensitisation and 

azo dyes that cleave 

to form PAAs 

Concentration limits 

for additional 

substances which 

are in scope 

including metallic 

impurities, PAHs, 

PAAs that are 

classified for 

carcinogenicity, 

mutagenicity or skin 

sensitisation and 

azo dyes that cleave 

to form PAAs 

Concentration limits 

for additional 

substances which 

are in scope 

including metallic 

impurities, PAHs, 

PAAs that are 

classified for 

carcinogenicity, 

mutagenicity or skin 

sensitisation and 

azo dyes that cleave 

to form PAAs 
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classified for 

carcinogenicity – 

includes substances 

specifically identified 

in ResAP(2008)1 

classified for 

carcinogenicity – 

includes substances 

specifically identified 

in ResAP(2008)1 

classified for 

carcinogenicity – 

includes substances 

specifically identified 

in ResAP(2008)1 

classified for 

carcinogenicity – 

includes substances 

specifically identified 

in ResAP(2008)1. 

Includes labelling 

requirements 

Includes labelling 

requirements 

Includes labelling 

requirements 

Includes labelling 

requirements 

Derogation for 21 

pigments including 

pigment blue 15:3 

and pigment green 7 

Derogation for 19  

pigments including 

pigment blue 15:3 

and pigment green 7 

Derogation for 19  

pigments including 

pigment blue 15:3 

and pigment green 7 

Derogation for 21 

pigments including 

pigment blue 15:3 

and pigment green 7 

 

4.2.2 Rationale for rejecting RO1 and RO3 

RO1 was rejected because the “shall not contain” approach for carcinogens and 

mutagens, also CPR Annex II and Annex IV (rinse-off, mucous membranes, eye 

products) relies on the limits of detection for available analytical methods. This does 

not provide legal certainty for manufacturers and could create difficulties for 

enforcers in bringing prosecutions if there is room for doubt about the standard that 

needs to be met.  

The “shall not contain” approach is also inconsistent with the “as low as is 

reasonably practicable” (ALARP) or the “as low as is reasonably achievable” 

(ALARA) approaches used in other GB legislation to manage risks to health from 

carcinogens, mutagens and radiological risks. “Shall not contain” does not provide a 

workable solution in cases where it is technically impossible to remove all traces of 

an impurity, for example impurities in mined minerals. ALARP (and ALARA) are 

based on a balance of practicability, weighing the level of risk involved against the 

effort, time and cost needed to reduce the risk. This means that standards required 

are case-specific, unlike the legal certainty that is provided by clearly stated 

concentration limits.   

Finally, the “shall not contain” approach places more stringent requirements on 

manufacturers than does the implemented EU restriction. This would require 

manufacturers to create a line of inks specifically for the GB market which may be 

cost-prohibitive. 

The Agency rejected RO3 because the very strict concentration limits cannot be 

justified based on the evidence for health risks linked to the chemical composition of 

current ink formulations. Ink formulators have reported difficulties in identifying 

substances that can act as preservatives to help maintain ink sterility and which 

conform with the requirements of this option. The use of inadequately sterilised inks 

for tattooing and PMU creates a risk for infection. It is not clear to the Agency 
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whether alternatives to the currently used chemical preservatives will be as effective 

or whether there is a risk that alternatives (including non-chemical alternatives such 

as heat treatment or U.V. irradiation) could provide scope for in situ generation of 

hazardous substances. Given this uncertainty, the Agency considers that RO3 is not 

a good regulatory option for GB.  

The modifications introduced by the Agency to RO2 (modified RO2 and modified 

RO2a) aim to provide workable and proportionate solutions to the problems identified 

with RO1 and RO3.  

4.2.3 Rationale for modified RO2 and modified RO2a 

Modified RO2 and modified RO2a differ in respect of the hazard classifications that 

bring substances into scope of the restriction. In all other respects modified RO2 and 

modified RO2a are the same. The rationale for the concentration limits proposed for 

various substances and substance categories is outlined in Section 4.3. 

Modified RO2 proposes concentration limits for any substance that is classified for 

carcinogenicity, mutagenicity, reproductive toxicity, skin sensitisation, skin 

corrosivity, skin irritation, eye damage and eye irritation. These concentration limits 

are based on the concentration limits used in the GB CLP regulation to classify 

mixtures containing classified hazardous substances. The concentration limits 

established in the GB CLP regulations are intended to be protective of health. In the 

case of substances that are classified for skin sensitisation, the Agency proposes 

that the concentration limit for elicitation is used. The Agency has not identified 

evidence indicating a need to move away from the GB CLP limits for mixtures that 

are used for tattooing and PMU. 

Modified RO2a proposes concentration limits for any substance that is classified for 

carcinogenicity, mutagenicity, reproductive toxicity and skin sensitisation. The 

concentration limits for these hazards are the same as those that apply under 

modified RO2. Skin corrosives and irritants as well as eye damaging and eye irritant 

substances are not in scope. This modification has been introduced to allow ink 

formulators to continue to use substances that have preservative properties at the 

levels required for this effect, and therefore help ensure the sterility of inks but which 

are captured by modified RO2 because they are classified for skin corrosion, skin 

irritation, eye damage and/or eye irritation and no other endpoints in scope of this 

restriction. This modification aims to address clear risks to health that are created if 

mixtures used for tattooing and PMU are inadequately sterilised. This option is 

subject to uncertainty about the extent to which substances with these hazard 

classifications could be contributing to the reported health effects in people with 

tattoos and PMU.  

The Challenge Panel indicated a preference for modified RO2a. This option provides 

greater flexibility for ink formulators to use substances they know will provide 

preservative properties in inks at the levels required for this effect. It is important to 
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minimise the risks for infection if inks are inadequately sterilised. There is no 

evidence that substances that are classified for one or more these hazards and no 

other hazards which are in scope of this restriction are causing persistent and/or 

serious ill health when present in inks used for tattooing and PMU. It will be difficult 

to separate mild irritant reactions, if these occur, from the trauma of the tattooing 

process.  

Both options specify concentration limits for substances that are prohibited for use in 

cosmetics under the CPR because they are listed in Annex II or in Annex IV of the 

CPR with conditions in column ‘g’ relating to the product types in which they can be 

used. These concentration limits are listed in section 4.3, table 5. The substances to 

which these concentration limits apply are listed in Annex 2, supplementary tables C 

and D. Other substances listed in Annex IV of the CPR with conditions relating to the 

maximum allowed concentration (column ‘h') or purity requirements (column ‘i’) are 

permitted providing the conditions in Annex IV of the CPR are adhered to in respect 

of their use in tattoo and PMU inks. These substances and the conditions of use that 

apply are listed in Annex 2, supplementary table E.  

The Agency discussed with the Challenge Panel whether it is useful to include links 

between this restriction and Annex II and IV of the CPR and if so, what type of link 

(dynamic or static or none) would be most appropriate.  

The introduction of a dynamic link would mean that when changes are made to 

Annexes II and IV of the CPR, no scientific assessment is needed to decide how the 

affected substances should be regulated for use in tattoo and PMU inks. Instead an 

administrative procedure will be required to bring substances into scope. This has a 

lower burden for authorities compared with a procedure in which scientific 

assessments are required. However, it will not take into account factors such as the 

availability of alternatives or other socioeconomic or hazard and risk factors. This 

could mean that substances which do not create risks to health if they are present in 

tattoo or PMU inks are restricted for use in these products as a consequence of a 

dynamic link. It is also important to reflect that the exposure patterns and routes of 

exposure for cosmetics are different to the exposure pattern and route of exposure 

for substances in tattoo and PMU inks; conclusions on risks for use in cosmetics 

may not, therefore, be applicable to use for tattooing and PMU. This approach 

hinders the ability of the tattoo and PMU sector to have a say in the way their 

industry is regulated because they have no opportunity to contribute to discussions 

on how substances are regulated under the CPR even though the CPR is affecting 

the way substances can be used in tattoo and PMU inks. It will therefore be 

necessary to implement a procedure that allows policy makers to take account of 

stakeholder objections in their decision making.   

If a static link is introduced, this will mean that when changes are made to Annexes II 

and IV of the CPR, a scientific assessment must be carried out to decide how the 

affected substance should be regulated for use in tattoo and PMU inks. Static links 
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would place a legal obligation on the Agency to conduct risk assessments for use in 

tattoo inks and these could conflict with other, potentially more urgent priorities. Also, 

given the absence of an agreed risk assessment framework for use in tattoo and 

PMU inks and the high level of uncertainty that exists in the risk assessments 

underpinning this restriction, there does not seem to be any justification to adopt a 

static link. 

If no link is introduced, then the CPR will not provide a feedstock of new substances 

into this restriction. Changes in the way substances are classified under the GB CLP 

regulation are the main driver of the way substances are regulated under the CPR 

therefore, it is likely that the links between CLP and this restriction will ensure 

substances which have hazards of concern are captured. Removing links between 

this restriction and the CPR has the potential to improve transparency about the 

reasons for bringing new substances into scope of this restriction. However, there 

remains a possibility that on occasion a substance which should be restricted for use 

in tattoo and PMU inks slips through the net.  

On balance, the Challenge Panel expressed a preference for a dynamic link from a 

technical standpoint but recognised that there are good reasons why policy makers 

may choose an alternative approach. Further information is being sought during the 

public consultation to provide socioeconomic information on the consequences for 

these two approaches. 

Other specific concentration limits have been proposed where the Agency has 

information to show that the generic limits that stem from the GB CLP regulation are 

not sufficiently protective of health. The Agency is aware of a need to ensure that 

substances that transform in the body to generate hazardous substances at 

concentrations that could potentially result in adverse health effects are subject to 

controls on their use in tattoo ink, even if this transformation does not trigger hazard 

classification of the parent substance. Limits for such substances where these have 

been identified are listed in Annex 2, supplementary table A. In general, for 

substances which are intentionally used in tattoo and PMU inks, where data are 

available to suggest the concentration limit that is specified in this restriction for the 

substance is not sufficiently protective of health, those data should be used to derive 

a substance specific concentration limit.  

In the light of information provided by stakeholders around technical and analytical 

feasibility for some of the concentration limits proposed in Version 1 of the 

background document, for modified RO2 and modified RO2a the Agency has 

increased the concentration limits for cadmium, chromium, mercury and arsenic 

which may be present as impurities. It has also increased the concentration limits for 

primary aromatic amines (PAAs) in scope to match those specified in the EU 

restriction. The Agency has also lowered the concentration limit for benzo[a]pyrene 

(BaP) to match the limit adopted for this substance in the EU restriction. 



37 

 

Concentration limits for these substances are listed in Annex 2, Supplementary 

Table A.  

The Agency is aware that problems have been identified regarding the ability of 

current analytical methods to measure every substance that is in scope of the EU 

restriction and will be in scope of the restriction options proposed for GB. The extent 

of this problem in relation to the EU restriction is demonstrated by this analysis of 

available analytical methods (BfR, 2021). The assessment concluded that existing 

analytical methodology could be applied to the analysis of PAAs, PAHs (in black 

carbonaceous pigment raw material), residual manufacturing solvents, some 

nitrosamines and some metal elements (mercury, nickel, organometallic tin, 

antimony, arsenic, cadmium, cobalt, lead, selenium and chromium VI) with a 

detection level appropriate for the restriction in force in the EU. However, in some 

cases it was noted that the existing methods would benefit from future 

standardisation. The limits proposed for these substances are the same or higher for 

GB therefore this conclusion also applies to the restriction options proposed for GB.  

This analysis also identified substances for which no current method is considered 

suitable and where future development is necessary. These include analyses for: 

specific pigments and dyes which may be subject to restriction, PAHs (in formulated 

inks containing black carbonaceous pigments), formaldehyde, phthalates and 

soluble barium, copper and zinc. These analyses will also be needed for the 

restriction options proposed for GB. 

4.2.4 Scope of derogation for specific colourants 

Based on its own assessment of the hazard profile of the 19 pigments listed in 

Annex 2, supplementary table B, the Agency proposes that these are derogated from 

this restriction. The Agency is intending to take forward a proposal for mandatory 

classification of Pigment Red 83 and Solvent Violet 13 for skin sensitisation under 

GB CLP and has therefore removed these from the derogation.  

From January 2023, all of these pigments are restricted in inks supplied to the EU. 

Derogating these 19 pigments will extend the range of colours that will be able to be 

supplied in GB compared with the EU. The derogation includes PB 15:3 and PG 7.  

The Agency discussed the proposed derogation of 19 pigments with the Challenge 

Panel. No panel member disagreed with this proposal. 

Since there is uncertainty about which substances are causing ill health if they are 

present in tattoo inks or PMU, if evidence emerges for any substance (including any 

of the derogated pigments) that shows that it is causing ill health or has the potential 

to cause ill health when it is used for tattooing or PMU, either because of its inherent 

properties or because it can break down to form hazardous substances in the body, 

assessments should be performed to decide on the need to add that substance to 

the list in supplementary table A. This work might be undertaken in the context of 
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hazard classification work under the GB CLP Regulation, but may need to consider 

additional aspects of the hazard profile such as photodegradation or phototoxicity 

which might not routinely be considered within a GB CLP technical report. For a 

REACH restriction, these assessments might alternatively be triggered by a request 

from the Appropriate Authorities to the Agency. 

4.2.5 Description of proposed labelling requirements 

The options initially identified by the Agency included a proposal to provide warnings 

on ink bottles about the possible presence of nickel and hexavalent chromium (CrVI) 

in the ink at levels below the concentration limit specified for these substances. 

While nickel allergies are known to occur in connection with tattoos, the source of the 

nickel causing the skin reaction is open to question. We know that traces of nickel 

can arise from the equipment used to manufacture inks and could potentially be 

present in inks below the limit of detection for currently available analytical methods. 

It is therefore not possible for an ink formulator to guarantee that there will be no 

nickel or CrVI in their product. It has also been suggested that particles containing 

nickel might be generated from the tattoo needle during the tattooing process owing 

to the abrasive action of e.g. pigment particles in the ink (see section 1.2.4 of the 

background document for further details). Given these uncertainties, it is not clear 

how helpful such warnings will be. However, if someone knows that they react to 

nickel or CrVI, they may want to know that they are at increased risk from an allergic 

reaction if they get a tattoo.  

The Agency notes that the concentration limits that are proposed in Section 4.3, 

Table 6 for both nickel (0.001%) and CrVI (0.00005%) are already low enough to 

confer little risk for induction and/or elicitation. The Agency therefore proposes to 

remove this labelling requirement to avoid over labelling. Challenge Panel members 

supported this approach.   

4.2.6 Further information about the proposed restriction 

The proposed restriction options take account of the following: 

• If a substance is restricted for use in cosmetic products because it is not 

considered safe to apply onto human skin (in general or under specific 

conditions listed in the CPR), it is logical to assume that it is also not safe to 

be inserted into the skin, i.e., in a tattoo or permanent make-up where the skin 

is damaged, and the substance remains in the skin for a prolonged period of 

time. 

• Substances classified as carcinogens (C), mutagens (M) and/or reproductive 

toxicants (R) in category 1A or 1B, and thereby not permitted to be placed on 

the market or used for supply to the general public as substances on their 

own or as constituents of other substances or in mixtures (by virtue of entries 
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28 to 30 of Annex 17 to REACH), should not be used in tattoo inks that will be 

inserted into the skin of members of the public. 

• Substances classified as skin sensitisers should not be inserted into the skin. 

• It is preferable to avoid using substances classified as skin sensitisers, skin 

irritants, corrosive, eye irritants or eye damaging in products that will be used 

for tattooing or PMU. However, it is important to ensure tattoo and PMU inks 

are sterile at the point of use. There is no evidence that substances classified 

for these hazards and no other hazards that are in scope of this restriction are 

contributing to persistent and/or serious tattoo and PMU-related ill health. 

There is evidence that infections are making a large contribution to tattoo and 

PMU-related ill health. It is therefore important to ensure ink formulators have 

the flexibility to use substances which they know can provide a preservative 

function in inks. Options may therefore be considered which permit the use of 

substances which are classified as skin irritants, corrosive, eye irritants and 

eye damaging if this use reduces the potential for inadequately sterilised inks 

to cause infections. 

• The hazard and risk assessments carried out by the EU for certain hazardous 

substances and groups of substances (ECHA, 2019a,c). 

• The concerns reported by industry that suitable alternatives are not available 

for specific pigments and the outcome of Agency hazard assessments on 

these pigments.  

• The possibility for tattoo artists to stockpile powder pigments and use these to 

mix ink themselves. The restriction therefore puts the onus on tattoo artists 

and PMU practitioners to use only compliant inks by proposing that any tattoo 

ink and PMU that does not meet the requirements is not used for tattoo or 

PMU procedures. 

The restriction options proposed by the Agency (including modified RO2 and 

modified RO2a) cannot tackle all causes of ill health relating to tattoos or PMU. The 

most common cause is infection which could be caused by inadequate sterilisation of 

ink, poor hygiene in the studio or poor aftercare by the client. This restriction also 

cannot tackle cases where ill health arises because the amount of ink placed by the 

tattoo artist or PMU practitioner in the skin triggers an exaggerated foreign body 

response. Clinically, this exaggerated response may present as the formation of 

granulomas at the site of the tattoo or PMU. On occasion localised granulomas can 

develop into a more widespread systemic reaction known as sarcoidosis. Granuloma 

formation is most commonly seen in association with black tattoos but has also been 

reported with red tattoos.  

The restriction options proposed by the Agency have the potential to reduce cases of 

skin allergies which are most often reported with red tattoos. Analyses of biopsies 
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can identify pigments that are present in tissues showing allergic reactions. So far it 

has been very difficult to pinpoint the sensitising agent. This may be a breakdown 

product rather than the pigment itself. Currently there is insufficient experience with 

the EU restriction to understand if cases of skin allergies are reducing. The Agency 

is aware of messages circulating in tattoo artist online chat forums reporting an 

increase in allergic reactions to red colours compared with levels seen prior to the 

implementation of this restriction. No clinical evidence is available to confirm this.  

The restriction options proposed for GB have the potential to reduce other ill health 

events if these are caused by substances in tattoo and PMU ink. However, there is 

no clear evidence to show what these events are or how frequently such events 

arose prior to the implementation of the EU restriction. It is therefore difficult to judge 

what impact the EU restriction is having and what impact the options proposed for 

GB might have.  

 

4.3 Risk Assessment 

The restriction options proposed by the Agency (modified RO2 and modified RO2a) 

target all substances that are classified for carcinogenicity, mutagenicity, 

reproductive toxicity and/or skin sensitisation. Modified RO2 also targets substances 

that are classified as skin corrosives, skin irritants, eye damaging and eye irritants. In 

addition, both options target substances that are prohibited for use in cosmetics 

under the CPR because they are listed in Annex II or in Annex IV with conditions 

relating to the product types in which they can be used and additional substances 

which were listed in resolution ResAP(2008)1 of the Council of Europe that are not 

covered by one or more of the above categories. Since these substances and 

substance categories are similar to those covered by the EU restriction, the Agency 

has made extensive use of the hazard and risk assessment information published by 

ECHA to inform its restriction proposals and has not duplicated work unnecessarily. 

4.3.1 Derivation of concentration limits based on qualitative assessments 

Substances that are classified as carcinogens, mutagens, reproductive toxicants, 

skin sensitisers, skin corrosives, skin irritants, eye damaging and eye irritants 

Concentration limits for substances which are classified for these endpoints in the 

GB MCL list are based on the generic and specific concentration limits specified in 

the CLP regulation. Under modified RO2a, only carcinogens, mutagens, reproductive 

toxicants and skin sensitisers are in scope. Under modified RO2, in addition to these 

endpoints, skin corrosives, skin irritants, eye corrosives and eye irritants are also in 

scope. The concentration limits proposed by the Agency are outlined in Table 5. 

This approach has been taken because the available toxicology data for these 

endpoints do not, in many cases, allow thresholds of effect to be identified. It aims to 

minimise the potential for adverse effects to arise from substances that are present 
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in tattoo or PMU ink while specifying concentration limits that are manageable for 

manufacturers and enforcers. Where specific concentration limits have been derived 

for a substance under the CLP Regulation or within this restriction, these take 

precedence over a generic concentration limit established in the CLP Regulation.  

The concentration limits proposed for category 1A/B carcinogens, mutagens and 

reproductive toxicants are consistent with the limits that apply to these substances in 

UK REACH Annex 17 entries #28, 29 and 30. These restrictions prohibit the supply 

of specified substances (listed in the associated appendices) with these 

classifications to the general public as substances or in mixtures above their 

respective CLP concentration limits.  

For substances that are classified for skin sensitisation, the Agency proposes that 

the concentration limit for elicitation, which triggers labelling requirements under the 

GB CLP regulation, is also used as the concentration limit for these substances in 

tattoo and PMU ink. It follows that for sensitising substances with specific 

concentration limits lower than 0.1 % for category 1 or 1B, or 0.01% for category 1A, 

the concentration limit for this restriction should be set at one tenth of the specific 

concentration limit. This approach was proposed in the Agency’s Annex 15 dossier. 

As an example, 2-methylisothiazol-3(2H)-one (MIT), which has been used as a 

preservative in consumer products, is classified in the GB MCL list (Index no: 613-

326-00-9) as Skin Sens 1A with a specific concentration limit of 0.0015%. Under this 

approach, the concentration limit for this substance in tattoo or PMU ink would be 

0.00015%. 

Substances that are prohibited for use in cosmetics under Annex II or IV of the CPR 

Substances falling into this category are those listed in Annex II of the CPR and 

substances that are listed in Annex IV of the CPR with conditions in column ‘g’ 

relating to the product types in which they can be used. The Agency proposes a 

concentration limit of 0.1% w/w for these substances in tattoo inks and PMU unless a 

more stringent concentration limit applies based on the hazard classification of the 

substance. The 0.1% w/w concentration limit is proposed as a practical limit aiming 

to discourage intentional use. Substances in Annex II of the CPR are listed in Annex 

2 supplementary table C and substances in Annex IV of the CPR with conditions in 

column ‘g’ are listed in Annex 2, supplementary table D. 

Substances listed in Annex IV of the CPR with conditions in column ‘h’ relating to the 

maximum concentration in which they can be present in cosmetics or column ‘i’ are 

permitted for use in tattoo inks providing they are used in accordance with the 

requirements in Annex IV. These substances and the conditions that apply are listed 

in Annex 2, supplementary table E. 



42 

 

Polycyclic aromatic hydrocarbons (PAHs) 

For PAHs classified in the GB MCL list as carcinogens and mutagens, a 

concentration limit of 0.00005% is proposed to match the concentration limit that 

applies to the eight PAHs listed in UK REACH Annex 17, entry #50 (6), for toys and 

childcare articles. If changes to the limit in entry 50 are made, these changes should 

also be implemented in this restriction. As an exception, it is proposed that a lower 

limit of 0.0000005% by weight (5 ppb) should apply to BaP. This is the limit adopted 

for BaP in ResAP(2008)1; it also applies to BaP as an impurity in carbon black when 

used as a colourant in cosmetics.  

Table 5. Concentration limits derived from qualitative assessments 

Endpoint Concentration limit    

(% w/w) 

Carcinogenicity category 1A or 1B 0.1% 

Carcinogenicity category 2 1% 

Mutagenicity category 1A or 1B 0.1% 

Mutagenicity category 2 1% 

Reproductive toxicity category 1A or 1B  0.3% 

Reproductive toxicity category 2 3% 

Skin sensitisation category 1A  0.01% 

Skin sensitisation category 1 or 1B 0.1% 

Skin corrosivity category 1A, 1B, 1C or 1 1% 

(not in scope of modified 

RO2a) 

Skin irritation category 2 10% 

(not in scope of modified 

RO2a) 

Eye damage category 1 1% 

(not in scope of modified 

RO2a) 

Eye irritation category 2 10% 
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(not in scope of modified 

RO2a) 

Substances listed in Annex II of the CPR 0.1% (unless a lower 

limit applies based on 

hazard classification) 

Substances listed in Annex IV of the CPR with 

conditions in column ‘g’ relating to the product types in 

which they can be used 

0.1% (unless a lower 

limit applies based on 

hazard classification) 

Polycyclic aromatic hydrocarbons classified for 

carcinogenicity or mutagenicity 

0.00005% 

Benzo[a]pyrene 0.0000005% 

 

4.3.2 Derivation of concentration limits based on (semi-)quantitative assessments  

Where possible, ECHA used a quantitative (or in the case of non-threshold 

substances, semi-quantitative) risk assessment approach to support proposed 

concentration limits. The Agency has used these assessments to inform the 

concentration limits it is proposing for methanol, certain phthalates, primary aromatic 

amines (PAAs) which are classified for carcinogenicity, mutagenicity and/or skin 

sensitisation, azo colorants that can degrade to form PAAs classified for 

carcinogenicity and the impurities that are listed in table 3 of ResAP(2008)1. 

In ECHA’s approach, Derived No Effect Levels (DNELs) and Derived Minimal Effect 

levels (DMELs) were calculated and used to estimate the maximum dose of that 

substance that could be administered to a 60 kg adult. A concentration limit was then 

derived by dividing this maximum dose by the weight of ink that is assumed to be 

delivered during a single tattoo or PMU session using this calculation:  

Reproduced ECHA text  

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: 

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

Bodyweight 60 kg 

Maximum Dose received in a tattoo session = DN(M)EL x 60 kg 

For a single 300 cm2 tattoo, 4 308 mg (14.36 mg ink/cm2 x 300 cm2) ink is injected. 
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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. 

End of reproduced ECHA text 

The Agency makes the following observations about the hazard and risk 

assessments that underpin concentration limits derived in this way:  

• Derived No Effect Levels are derived for substances where there is a clear 

threshold of effect. The calculation method starts with a no or low effect level 

and applies assessment factors to take account of interspecies and 

interindividual variability to arrive at a dose level that should not cause 

adverse effects. DNELs can be compared with an estimated exposure to a 

substance to derive a risk characterisation ratio (RCR). RCRs greater than 1 

signify a potential risk. Concentration limits were identified that give rise to an 

RCR of 1 or less for these substances when they are present in tattoo ink or 

PMU. 

• Derived Minimal Effect Levels are calculated for substances with so called 

“non-threshold” effects (e.g. carcinogens). Although DMELs were used to 

calculate concentration limits for arsenic, the PAAs listed in Annex 2, 

supplementary table A and lead, the concentration limits which are proposed 

for arsenic and these PAAs under modified RO2 and modified RO2a are 

based on levels which are technically achievable. 

• The exposure assessment relies on a single so-called “worst-case” scenario 

consisting of isolated single tattoo sessions on 300 cm2 skin, repeated until 

most of the body is covered. This approach was adopted to ensure that the 

exposure scenario includes people getting full body tattoos as well as those 

getting single or a few tattoos or having PMU applied. For people who get 

occasional PMU treatments, one or two small tattoos and even for people that 

are extensively tattooed, this assessment will overestimate (in many cases 

substantially overestimate) their exposure to substances in tattoo and PMU 

ink.  

• There is uncertainty about the amount of tattoo ink inserted into the skin 

during the tattooing process or a PMU procedure. During this process, a drop 

of ink is placed onto the area where the colour is required and the needles in 

the tattoo machine push the ink into the skin. The artist will frequently wipe 

excess ink from the site to ensure accurate placement of colour within the 

design and repeat this process as required until the design is complete. This 

means that only a fraction of the ink taken from the bottle ends up in the skin. 

This will hold true for both tattooing and PMU. The amount of ink inserted 

during a tattooing session (per cm2) will depend on factors including the level 
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of experience of the tattoo artist or PMU practitioner and the intensity of colour 

required for the design. The estimate used for these exposure calculations 

that 14.36 mg ink/cm2 will be inserted into the skin during this single tattooing 

session is derived from a small number of studies which provide highly 

variable results. This value was chosen because it represents the 75th 

percentile of values obtained in one experimental tattooing study which 

provided a good description of the experimental approach and which was 

thought to represent worst case conditions. This value has the potential to 

overestimate exposure to substances in ink. 

• There is also uncertainty about the amount of any given substance that will be 

lost from the tattoo or PMU after the procedure has been completed. During 

the healing process, some ink will be lost through exudation/bleeding from the 

wound. There will be migration away from the site of the tattoo or PMU owing 

to dispersion within the skin, translocation to other body locations and/or 

phagocytosis by local and/or migratory macrophages and other phagocytes. 

Metabolism in the skin will also be relevant for some substances. No studies 

providing quantitative information about how much of any given substance is 

removed via these processes or the timescales involved are available. In 

meetings with the Agency, one manufacturer suggested that in the long term, 

for colour tattoos around 6 – 10% of the colourant may remain at the site of 

the tattoo and for black and grey tattoos only 1 – 2% of the colourant may 

remain at the site of the tattoo. This is consistent with the experimental data 

discussed in section 1.2.5 of the background document which suggest 

between 1.0 – 13.0% of the colourant remains at the tattoo site permanently.  

• When substances including colourants translocate away from the tattoo or 

PMU, there is uncertainty about how much will be eliminated from the body 

and how much is retained elsewhere. Pigments are substances of low 

solubility, which means they are likely to be in a particulate form in the body 

and could be biopersistent as they may not be broken down by natural 

metabolic or immune processes. Pigments are frequently visible in the lymph 

nodes of deceased people with tattoos. The Kupffer cells of the liver have also 

been reported to retain tattoo pigments. It therefore cannot be assumed that 

all substances in tattoo ink will be eliminated between tattooing sessions (this 

assumption was made by ECHA). However, there are no data that allow 

retention to be quantified. It is also worth noting that tattoo inks are not the 

only source of exposure to some of the substances covered by this restriction, 

including some colourants. The contribution to total body burden that is made 

by tattoos or PMU may represent a minor fraction of the total body burden. 

• Mixture effects have generally not been taken into account in the risk 

assessments performed to derive concentration limits. Given the complex 

composition of tattoo and PMU ink products, there will be very little data to 
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inform mixture risk assessments. The possible consequences of interactions 

between components in inks is therefore another source of uncertainty. 

For these reasons, the Agency considers that although the concentration limits 

derived by ECHA are likely to be precautionary, there is a high level of uncertainty 

about the level of risk associated with any of the concentration limits that have been 

presented in the background document.  

Methanol 

This substance is potentially of concern if it is present in tattoo and PMU inks 

because it is classified for STOT SE 1 based on its effects on the optic nerve (nervus 

opticus) and central nervous system, which may be seen after a single exposure. 

The proposed concentration limit of 10.9% (rounded to 11%) has been derived from 

the occupational exposure limit, to which an assessment factor of 5 has been 

applied. 

Certain phthalates 

The risk assessments performed by ECHA identified that if the concentration limits 

for substances toxic to reproduction that derive from hazard classification rules are 

used, this results in limits for bis(2-ethylhexyl) phthalate (DEHP) and dibutyl 

phthalate (DBP) that appear to be insufficiently protective. Both substances have 

been found in tattoo inks. To ensure that the limits for these substances are 

protective of health, alternative concentration limits of 0.07% (DEHP) and 0.009% 

(DBP) were proposed within RO2 as described in the Agency’s background 

document. Details of the calculations underpinning these concentration limits are 

available in ECHA (2019c) which is document 1 in the annex of the Agency’s 

background document. The Agency proposes retaining these alternative 

concentration limits for DEHP and DBP. 

Primary aromatic amines (PAAs) and azo colourants that can degrade to form PAAs 

Primary aromatic amines are of concern owing to their mutagenic, carcinogenic and 

skin sensitising properties. These substances are used to manufacture certain azo 

colourants and may be present in the colourant as an impurity. Supplementary table 

A includes 29 PAAs which are classified for mutagenicity, carcinogenicity and/or skin 

sensitisation. The Agency is proposing a limit of 0.0005% for each of these PAAs. 

The Agency proposes adding a further two PAAs to the list in supplementary table A. 

These are (6-amino-2-ethoxynaphthaline (CAS 293733-21-8) and 2,4-xylidine (CAS 

95-68-1)). These substances were included in table 1 of ResAP (2008)1. This table 

lists aromatic amines that should not be present in tattoo ink or PMU or released 

from azo colourants that are used in such ink. The reasons why these substances 

were included in Table 1 of ResAP(2008)1 are not traceable. Neither substance has 

a GB mandatory classification for mutagenicity, carcinogenicity or skin sensitisation. 
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However, the predictive structure activity relationship tool Derek Nexus indicates that 

both substances potentially have mutagenic, carcinogenic and skin sensitising 

properties. The OECD QSAR Toolbox identified structural alerts for genotoxic 

carcinogenicity for both substances. The Agency therefore considers that there is 

justification to include these substances in this restriction.  

Some azo colourants are classified for carcinogenicity and skin sensitisation. There 

is also the potential for some azo colourants to break down to form PAAs on 

exposure to sunlight or laser also via enzymatic or bacterial degradation. All azo 

colourants classified for relevant health hazards, listed in Annex II or IV of the CPR 

or table 2 of CoE ResAP(2008)1 are in scope of this restriction. Other azo colourants 

that are in scope are those that:  

• could decompose via amide hydrolysis into PAAs with carcinogenic, 

mutagenic or skin sensitising properties; or 

• are based on 3,3’-dichlorobenzidine, and could form 3,3’-dichlorobenzidine 

during photo-decomposition; or 

• have a scientific evaluation by Scientific Committee on Consumer Products 

(SCCP, now Scientific Committee on Consumer Safety, SCCS), stating that 

they may release one or more carcinogenic aromatic amines. 

For the azo colourants listed in supplementary table A, a practical concentration limit 

of 0.1% is proposed to discourage intentional use unless a lower concentration limit 

applies based on the hazard classification assigned to that substance. 

Impurities listed in Table 3 of ResAP(2008)1 

In the light of information provided by stakeholders around technical and analytical 

feasibility for the concentration limits proposed in version 1 of the background 

document for cadmium, chromium, mercury and arsenic, the Agency has increased 

these to match the concentration limits specified for these substances in the EU 

restriction. For this reason, the limit of 0.00002% which was proposed for cadmium, 

chromium and mercury and the limit of 0.00000082% which was proposed for 

arsenic are all raised to 0.00005%. For the remaining impurities, the Agency 

proposes retaining the limits that were proposed RO2 as presented in Version 1 of 

the background document. Table 6 lists the limits that are proposed by the Agency 

for these impurities. 

Table 6. Proposed concentration limits for impurities listed in table 3 of 

ResAP(2008)1  

Impurity Concentration limit (% w/w) 

Cadmium 0.00005 
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Chromium** 0.00005 

Mercury 0.00005 

Copper* 0.05 

Zinc*  0.23 

Barium* 0.84 

Nickel 0.001 

Selenium 0.0002 

Antimony 0.0002 

Lead 0.00007 

Cobalt 0.0025 

Arsenic 0.00005 

*Soluble, **Chromium VI compounds,  

 

4.4 Socioeconomic/Impact Assessment 

This section presents a summary of the Socio-Economic Analysis (SEA) undertaken 

to estimate and compare the costs and benefits associated with the proposed 

restriction. The full SEA is presented in Section 3 of the background document.  

The SEA presents the impacts of the proposed restriction in GB. It considers the 

number of people with tattoos and volume of ink on the market under the baseline as 

well as the costs, health impacts and proportionality of the restriction. The evidence 

presented within the SEA does not necessarily provide justification for action in 

terms of the benefits and costs of reducing risks of actual harm. It should therefore 

be seen to be illustrative as the rationale for this restriction is the potential impact on 

human health which is covered as part of the risk assessment. 

 

4.4.1 Baseline  

The “business as usual” scenario is defined as the current and predicted future use 

of the substances in scope in tattoo inks without the proposed restriction. The 

geographical boundary for this restriction is GB.  

The most critical aspects of the baseline are discussed below, i.e., the number of 

people exposed to tattoo inks and PMU as well as the volume of tattoo and PMU ink 
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on the GB market. These areas are assessed as a reference point to understand the 

current demand for tattoos without the restriction in place.  

The SEA considers one-off monetised costs (see Section 4.4.2 for substitution and 

familiarisation costs) and non-monetised impacts. Regardless of this, an appraisal 

period of 20 years is considered for the purpose of the sensitivity analysis and allows 

for full cost and benefit realisation. This timeframe was also used by ECHA in their 

restriction dossier (2019c.)  

 

Number of people with tattoos and PMU 

a) Tattoos  

The tattoo prevalence has been explored as part of the opinion-making stage to 

ensure estimates are up-to-date and specific to the GB population. The estimates 

have been derived using information received from the public consultation on tattoo 

prevalence in GB. This information was from a YouGov survey in 2022 which 

estimates the tattoo prevalence in GB amongst the adult population to be 26%. 

Another YouGov survey was conducted in 2015 and this estimated the tattoo 

prevalence amongst the GB adult population to be 19%. These prevalence rates 

refer to the adult population so when they are calculated for the general GB 

population, the tattoo prevalence rates are 15% and 20.5% for 2015 and 2022 

respectively. The 15% and 20.5% tattoo prevalence rates are used to forecast tattoo 

prevalence rates up to the year 2040. Full details on these calculations are provided 

in the background document.  

The prevalence rates are applied to the total GB population to understand the tattoo 

prevalence. This is presented in table 7 below alongside the average incidence 

between 2022-2040.  

Table 7: Estimated number of people with tattoos in GB, 2015-2040. 

Geographic 

area 

Prevalence over study period Average 

incidence 

2022-2040 2015 2022 2030 2040 

GB  9,485,000 13,525,000 18,100,000 23,667,000 758,000 

Prevalence 

rate (central 

scenario) 

15.0% 20.5% 26.7% 33.9%  

 

b) PMU 

https://docs.cdn.yougov.com/ugsrx0iild/YouGov%20Results%20-%20Tattoos.pdf
https://d25d2506sfb94s.cloudfront.net/cumulus_uploads/document/egt6ly4bkt/InternalResults_150710_tattoos-Website.pdf
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In GB, there is limited information on PMU prevalence. The assumptions used by 

ECHA (2019c) for PMU prevalence are applied to this analysis for GB in the absence 

of better estimates.  

Table 8 shows the estimated population in the UK and GB with a PMU procedure in 

2016. The estimates have been calculated using total UK and GB population from 

the ONS and application of ECHA’s prevalence rates (3, 10 and 20%) to estimate 

the UK and GB population with PMU. The uncertainties around these estimates are 

provided in Section 3.2 of the background document.  

Table 8: Estimated population with PMU in 2016 (number)  

Geographic Area Low Central High 

UK 1,969,000 6,565,000 13,130,000 

GB 1,914,000 6,379,000 12,757,000 

Prevalence rate 3% 10% 20% 

Sources: For further information on tattoo and PMU prevalence, see the JRC report 

(JRC, 2015b).  

 

Volume of tattoo inks and PMU on the GB market 

As part of the opinion forming stage, the Agency engaged with various stakeholders 

and conducted further work to refine the calculations for the volume of ink on the GB 

market. The volume of ink on the GB market is estimated using three different 

methods owing to the large degree of uncertainty in this area.  

The Agency spoke with two ink formulators who have provided the annual volumes 

of ink they supply to GB. The volumes provided by the formulators are used and 

extrapolated within one of the methods for calculating the volume of ink. 

The figures produced under each of the three methods are then considered to 

produce a final set of estimates for the volume of ink on the GB market (figures in 

this section have been rounded where appropriate, therefore totals may not always 

sum up precisely). Detail behind the three methods is provided in Section 3.2 of the 

background document. This opinion summarises the final set of values for the 

volume of ink on the GB market. 

Across the three methods presented for the volume of ink on the GB market (see 

Section 3.2 of the background document), we have a wide range of volume 

estimates. This analysis assumes that the volumes information provided by the 

formulators is robust and accurate and that the total volume of ink on the GB market 

cannot be less than the volumes supplied to GB by the formulators. Therefore, any 
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estimates from the three methods that are low and fall below the volumes that the 

formulators supply to GB are discarded given they are likely to an underestimate.  

Therefore, the lowest credible estimate for the volume of ink is the central estimate 

from method 1 of 50,200 litres and the highest estimate is 118,700 litres from 

method 2. These are used in the final set of values for the volume of ink on the 

market and the central estimate is calculated by taking the average of these two 

values (84,500).  

Table 9: Estimated volume of ink on the GB market in 2022. 

Scenario  Estimated volume of ink on the 

GB market in 2022 (litres) 

Low                               50,200  

Central                              84,500  

High                           118,700  

 

 

4.4.2 Costs 

The costs presented in this analysis fall largely to the tattoo and PMU industry with 

some costs falling to government, local authorities and consumers.  

The costs generated by the proposed restriction can be split into four main 

categories: 

• Substitution costs arise because formulators of ink need to begin R&D, 

testing and reformulation for compliant inks which are likely to be more 

expensive and require alternative materials. It is possible that existing inks are 

compliant, but formulators will need to check whether they are. These costs 

are expected to be passed down the supply chain onto consumers.  

• Labelling costs arise as GB based importers will need to relabel inks with the 

relevant hazard classifications to ensure they can be placed on the GB 

market. 

• Enforcement costs arise as government and local authorities will need to 

conduct the relevant administrative processes, testing and checks of new inks 

on the market to ensure they are safe and meet the requirements of the 

proposed restriction.  
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• Familiarisation costs arise as all actors in the tattoo inks and PMU industry 

will need to understand and familiarise themselves with the new rules of the 

proposed restriction.  

• Non-monetised costs (loss of consumer surplus) are incurred as formulators 

of inks may stop supplying particular inks which would mean they are no 

longer available on the market, and this means that customers face a loss of 

choice/colours of ink that can be used in their tattoos/PMU. Reformulated 

products might be of lower quality than the originals, meaning consumers 

derive less benefit from their use. 

 

Substitution costs  

As part of the opinion-making stage, the Agency contacted a range of different 

stakeholders and refined parts of the analysis within this restriction dossier. This has 

resulted in two approaches to calculating substitution costs for GB under modified 

RO2; these are summarised in this opinion. 

In both approaches, the substitution costs are calculated for modified RO2 and 

assume that the volume of ink produced domestically in GB accounts for 32% of all 

ink on the GB market (see Appendix 5 of the background document for further 

information and origin of the 32%). This is the best information available on GB-

produced ink, but this assumption is associated with a large degree of uncertainty so 

should be understood to be illustrative. This analysis assumes that international 

formulators are compliant as they will have already reformulated for the EU 

restriction and GB industry are non-compliant. We do not hold exact information on 

the number or proportion of industry who are compliant with modified RO2.  

Therefore, the substitution cost estimates should be understood to be illustrative.  

 

1. Direct approach  

As part of the public consultation, HSE received information on the substitution costs 

incurred by an ink formulator to comply with the EU restriction and the volume of ink 

this formulator supplies to GB. This information is confidential and has therefore not 

been detailed in this opinion. The full methodology behind this calculation is included 

in Section 3.5.1.1 of the background document.  

By taking the formulator’s cost of reformulation and dividing by the annual volume of 

ink they supply to the EU market, we can estimate the cost to replace a litre of non-

compliant ink.  

𝑓𝑜𝑟𝑚𝑢𝑙𝑎𝑡𝑜𝑟′𝑠 𝑟𝑒𝑓𝑜𝑟𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑐𝑜𝑠𝑡

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑖𝑛𝑘 𝑠𝑢𝑝𝑝𝑙𝑖𝑒𝑑 𝑡𝑜 𝑡ℎ𝑒 𝐸𝑈
= £ 𝑝𝑒𝑟 𝑙𝑖𝑡𝑟𝑒 𝑜𝑓 𝑛𝑜𝑛 − 𝑐𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑡 𝑖𝑛𝑘 𝑟𝑒𝑝𝑙𝑎𝑐𝑒𝑑  
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The cost to replace a litre of non-compliant ink is used to estimate the reformulation 

costs in GB. As seen earlier in the baseline section, there are approximately 84,500 

litres of ink on the GB market and it is assumed that around 32% of this is non-

compliant ink, which is produced domestically and needs replacing. Therefore, the 

cost of reformulation for GB industry is estimated at = £1,740,000.  

This is a one-off cost and would be incurred during the first year that the restriction is 

implemented. The annualised cost across the 20-year appraisal period is 

approximately £87,000. This approach holds a higher degree of confidence 

(compared with the second indirect approach) given that the information is based on 

a formulator who has reformulated as a consequence of the EU restriction. 

Therefore, this is the preferred approach.  

It is likely that costs under modified RO2 and modified RO2a are lower than were 

estimated for RO1 and RO3 in the background document because the requirements 

are less stringent. As modified RO2a is less stringent than modified RO2, it is likely 

that more inks currently on the GB market are already compliant with modified RO2a 

and therefore the costs of substitution are likely to be lower compared to modified 

RO2. It is however difficult to provide a meaningful quantitative comparison between 

options.  

 

2. Indirect approach  

Approach 2 uses an indirect approach to calculating the substitution costs on an 

annual basis and follows a similar method to ECHA (2019d). This approach is based 

on the assumption that substitution costs are reflected in the difference in price 

between reformulated (compliant) and non-reformulated (non-compliant) inks. This is 

not the primary method for calculating the substitution costs in this analysis as there 

are a number of uncertainties associated with it, so it is intended to be illustrative. 

The full methodology and calculations are detailed in the background document, see 

Sections 3.5.1.1 and 6.3. 

Substitution costs year N = (volume of ink on the market in year N) x (share of 

non-compliant ink) x (price difference between compliant and non-compliant 

ink) 

This calculation assumes the volume of ink on the market is approximately 84,500 

litres and the share of non-compliant ink is 32% (as before), and there is a 15% price 

difference between compliant and non-compliant inks (£75 per litre price difference).  

= 84,500 * 32% * £75 

= £2,027,000 
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If the price difference between compliant and non-compliant inks is assumed to 

persist, then this figure is an estimate of the annual cost of substitution. However, it 

is expected that the majority of substitution costs are one-off reformulation costs, and 

hence the differential could be expected to decline over time as the reformulation 

costs are ‘paid for’. However, it is not known for how long the differential might 

persist in practice, and hence a specific estimate of the total costs of substitution 

cannot be obtained with this method (unlike with Approach 1). As a result, there is a 

high degree of uncertainty around these costs. This uncertainty is explored further in 

Section 4.7.2 and in the sensitivities section of the background document, which 

looks at various scenarios which alter the volume of ink on the market, the share of 

non-compliant ink and the price difference between compliant and non-compliant ink.  

 

Labelling costs 

The proposed restriction will impose labelling costs on GB based importers who 

choose to import inks from other countries. The Agency have the estimated cost to 

relabel a substance for a company based on previous work on classification, 

labelling and packaging (CLP). It is however unknown how many inks will need 

labelling on the GB market; it is not therefore, possible to quantify or monetise this 

cost.  

 

Enforcement costs  

If the proposed restriction is enforced in GB, enforcement activities will be split 

between HSE and local authorities, as stipulated in The REACH Enforcement 

Regulations 2008.  

It is understood that there will be no additional funding or resource allocated to 

enforcement of this restriction. Therefore, any enforcement activities put towards this 

restriction will come out of existing budgets and resource and will need to be 

prioritised by HSE and local authorities individually. Further information on 

enforcement costs and responsibilities is provided in Section 3.5.1.2 of the 

background document.  

It has not been possible to monetise the enforcement costs, however, costs under all 

options are expected to be similar.  

 

Familiarisation costs 

Familiarisation costs refer to the costs associated with understanding the new 

legislation and restriction around tattoo inks and PMU. Familiarisation costs will fall 
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to various groups in the tattoo inks and PMU industry including manufacturers, 

distributors, importers, exporters, tattoo artists and PMU practitioners.  

In order to estimate these costs, data for the number of people in the tattoo and PMU 

industry, their hourly wage and the average time it would take for them to understand 

the proposed restriction must be obtained. Owing to data limitations, it has been 

extremely difficult to obtain this data at a granular level. Therefore, low, central and 

high values have been estimated and should be understood to be approximate 

values as they carry a high degree of uncertainty. 

The familiarisation costs have been calculated using the following formula: 

Familiarisation cost = (average time taken to familiarise with the restriction) x (hourly 

wage) x (number of people affected in industry)  

The familiarisation costs for GB under modified RO2 are approximately £69,000 - 

£2,546,000 with a central estimate of £867,000. This is a one-off cost presented in 

2021/22 prices, but it is expected to be incurred in the year that the restriction is 

implemented  

Familiarisation costs are one-off and are expected to be incurred in the year that the 

restriction is implemented; however, costs are apportioned across the appraisal 

period in Section 4.4.6 for the break-even analysis and cost-effectiveness to ensure 

that these measures have not been skewed.  

The familiarisation costs in this analysis have been estimated for modified RO2. 

However, all options will require industry to understand the proposed restriction, 

therefore it is expected that familiarisation costs across all options are similar. It is 

difficult to provide a quantitative differentiation between options. 

 

Non-monetised costs 

This section describes the non-monetised costs incurred by society and consumers 

of tattoo inks and PMU.  

Reduced colour palette  

It is understood that the EU restriction has led to a loss of pigment colours and 

potential discontinuation of available inks on the market. This could result in a loss of 

consumer surplus as consumers will have a reduced colour palette available for their 

tattoos and PMU. Tattoo artists will also have a reduced colour palette to work with 

and this may have impacts on the number of customers wanting a tattoo (if their 

preferred choice of tattoo pigment is no longer available) and hence incomes for 

tattoo artists. The loss of pigments palettes is a distributional effect which reflects the 

loss in value (of a tattoo/PMU procedure) to customers. The Agency has contacted 

various stakeholders including two ink formulators. One of the ink formulators 
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informed the Agency that as a result of the EU restriction, all pigment palettes have 

been reduced.  

Given that the GB restriction proposes a derogation for PB 15:3 and PG 7, we are 

uncertain as to whether these problems will be  faced by GB industry. However, it is 

unclear what impact modified RO2 and modified RO2a will have on the colour 

palette.   

Lower performance and longevity  

The Agency asked an ink formulator about their experience with the longevity of 

tattoos following the EU restriction. The ink formulator said that they have not had 

time to understand the longevity for both tattoos and PMU with EU compliant inks 

and as a result, some tattoo artists may be turning to non-compliant inks. The ink 

formulator has found an alternative for PB 15:3 but this does not have the same hue 

and tattoo artists will need to learn how to work with it. This demonstrates a loss of 

functionality as a result of needing to reformulate with alternative substances and 

materials. Additionally, the formulator said that they don’t currently have the data to 

understand how the alternative pigment behaves in skin.  

The impacts described above are in relation to the EU restriction and we expect 

there to be ongoing reformulation until suitable inks are obtained and the issues 

seen in the EU are resolved. The GB restriction potentially provides industry with a 

wider range of substances to work with compared with the EU restriction, but it is not 

clear what impacts the GB restriction will have on the performance and longevity of 

inks. 

 

4.4.3 Social and distributional impacts  

As part of the opinion-forming stage, the Agency spoke to two ink formulators about 

their experience with the EU restriction, and they said that they could afford to go 

through the substitution process required to produce EU-compliant inks. They 

thought that other smaller formulators might not have been able to reformulate for 

the EU market because of the costs. This demonstrates the social impact this could 

have in terms of lower incomes and potential unemployment for UK formulators.  

If tattoo artists are unable to afford the cost of substitute materials and reformulation, 

they might continue to purchase non-compliant inks when the restriction is imposed. 

One of the ink formulators that the Agency spoke to has said that they have seen 

this occurring after the EU restriction was imposed. The ink formulator also 

mentioned that they were preventing non-compliant inks from being sold to 

customers (in countries where there is legislation on ink composition). However, 

customers still have access to non-complaint inks through the internet, as not all 

suppliers are restricting sales of non-compliant inks. 
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4.4.4 Health impacts 

As indicated in Section 4.1, the Agency does not have GB specific information on the 

numbers of tattooed people that will be affected by a tattoo-related adverse reaction. 

It has therefore been necessary to rely on the estimate derived in ECHA (2019c). In 

Section 4.1 it was estimated that on average, around 1.8% of tattooed people may 

experience an adverse reaction to substances in tattoo ink or PMU requiring medical 

attention. This estimate was obtained from a small number of studies which did not 

include any GB-based studies. The Agency expects that GB will be represented in a 

similar manner to study participants from the EU meaning that approximately 13,600 

people in GB might be affected by a tattoo-related adverse reaction each year 

between 2022-2040 (1.8% of the estimated annual average incidence of 758,000 

(Table 7)).  

  

4.4.5 Benefits 

It is difficult to quantify the benefits of this restriction because of the uncertainty 

surrounding the numbers of tattooed people that develop adverse health reactions to 

substances in tattoo and PMU ink, the seriousness of those reactions and the 

substances that are causing reactions. By targeting substances which are hazardous 

to human health, this restriction has the potential to reduce health impacts from the 

targeted substances if they are present in tattoo and PMU inks at levels that could 

cause adverse health reactions. Since there is uncertainty about which substances 

are causing adverse reactions, the possibility has to be considered that reformulation 

to remove restricted substances might result in the use of alternatives with sparse 

toxicological data sets and unidentified hazards. This could potentially mean that 

reformulated inks also carry risks to human health. The benefits of the proposed 

restriction therefore have to be assessed within the context of this uncertainty. This 

section focusses on monetised treatment benefits and willingness to pay.  

The available information does not allow for a quantitative differentiation of health 

benefits between modified RO2 and modified RO2a. The expected benefits of 

modified RO2a are assumed to be smaller than modified RO2 owing to the inclusion 

of a greater number of hazardous substances in RO2. However, we have no 

evidence that the substances which are excluded from RO2 are making a 

contribution to tattoo and PMU-related ill health. 

Reduction in adverse health effects 

Most benefits that arise from the proposed restriction options (modified RO2 and 

modified RO2a) fall to consumers of tattoos and PMU. Sections 4.1 and 4.3.3 on 

human health impacts describe the different adverse effects that can arise from 
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insertion of tattoo inks and PMU into the skin. Following the proposed restriction, 

there should be a reduction in the number and severity of adverse effects relating to 

tattoos and PMU compared with the baseline. Some customers who would have 

experienced an adverse health reaction in the baseline might experience no such 

reaction under the restriction; other customers might experience a less severe 

reaction under the restriction than they would have under the baseline. 

A reduction in the number and severity of adverse health impacts on tattoo 

customers would be expected to have the following benefits: 

• A reduction in medical treatment costs 

• A reduction in employment-related losses if customers would have been 

required to take time off work 

• An improvement in personal wellbeing from not having to experience the 

negative impacts on health (pain, discomfort, impacts on mobility etc). 

 

These classes of benefit are considered in turn. 

Medical treatment costs 

Medical and care-giving costs include the costs of health care provision and out-of-

pocket medical expenses of the affected individual (or family). These costs may 

include the need to purchase medications or attend hospital, the opportunity costs of 

time spent in obtaining treatment and in some cases costs associated with 

insurance, etc. The individual may also be unable to undertake some or all normal 

domestic activities and thus require additional special caregiving and services not 

reflected in normal medical costs. 

Modified RO2 and modified RO2a would offer a saving in medical costs associated 

with the reduction in any medical treatments necessary as a result of the health 

effects to the customer compared with the baseline. The restriction options are 

designed to eliminate substances which could have specific health impacts such as 

cancer, hence this section refers to general medical treatments. With respect to 

chronic non-infectious inflammatory tattoo complications, the most common 

treatment involves topical, intralesional or oral treatment for milder cases and 

surgical or laser removal for more serious cases where topical treatment has proven 

ineffective.  

Table 10 presents a summary of the costs of illness (COI) per case associated with 

the treatment of a tattoo complication. The first two lines of the table (medical and 

surgical treatment) have been taken from ECHA (2019c), converted to GBP and 

presented in 2021/22 prices. These medical costs represent a range of procedures 

described by ECHA and represent an average of the information collected from the 

EU member states of Belgium, Denmark, Finland, and the Netherlands (ECHA, 

2019c). It is assumed that the resource cost of treating these complications in GB is 
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similar to the cost in the EU. The figures for laser tattoo removal and the overall cost 

of tattoo removal are taken from two different NHS sources. These are presented in 

2021/22 prices.  

Table 10: Costs to society of chronic non-infectious inflammatory tattoo 

complications per case 

Treatment Total cost (GBP) (presented 

in 2021/22 prices) 

Medical (topical, intralesional, or oral) 

treatment (annual/case) (ECHA, 2019c) 

£400 

Surgical treatment (one-off costs/case) 

• Dermatome shaving 

• Excision  

• Carbon dioxide laser 

(ECHA, 2019c) 

£2,300 

Laser tattoo removal (price per treatment) 

(NHS, 2021a)  

£50 - £200 

Cost of tattoo removal in the UK (NHS, 

2019b) 

Can range from £50 - £1,000 

 

If medical treatment costs are being paid for by the NHS, there may be savings to 

taxpayers if the number of treatments is reduced under the proposed restriction.  

 

Lost output/employment-related costs 

Work loss includes lost personal income as a result of absence from work or loss of 

a job, plus lost productivity and output, other admin costs related to a worker’s 

absence such as additional recruitment costs, loss of experience/expertise.  

 

Individual wellbeing 

These include intangible “human” costs such as lost opportunities for enjoyment of 

leisure activities, loss of quality of life, discomfort or inconvenience (pain and 

suffering), anxiety, concern and inconvenience to family members and others. ECHA 

(2016) conducted a study of skin sensitisation which generated the chronic 

dermatitis value used by ECHA (2019c) as an indicator of the value of preventing 

adverse health impacts associated with substances in tattoo inks. It also estimated 

values of avoiding other types of dermatitis, and presented separate values for 

various frequencies and duration of symptoms.  

The lower value estimated by ECHA (2016) relates to one mild case of acute 

dermatitis which involves a range of potential symptoms including itchy burning skin, 
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red rashes and blisters, lasting two weeks. It was valued at €227 in 2012 prices, or 

approximately £218 in 2021/22. 

The upper value estimated by ECHA (2016) covered severe chronic dermatitis. This 

was defined as a permanent condition whereby the individual experiences the 

symptoms of the mild acute case permanently, with occasional, more serious 

temporary ‘flare-ups’ involving more severe symptoms and requiring hospitalisation. 

Despite the significant increase in severity of the chronic condition compared with 

the acute episode, the study generated a value for avoiding a case of severe chronic 

dermatitis only five times higher (€1,055 in 2012 prices, £1,015 in 2021/22 prices).  

Tattoo complications are likely to vary and not always be as severe as chronic 

dermatitis or require hospitalisation, although the values estimated by ECHA (2016) 

seem not to reflect the seriousness of the described condition. In addition, the types 

of health impacts associated with exposures to the substances covered by this 

restriction could be less or more serious than the dermatitis illnesses considered by 

ECHA (2016). Thus, there is considerable uncertainty about the value to be placed 

on the health benefits of this restriction. With this in mind, the values used in this 

analysis are £218 (low estimate) and £1,015 (high estimate). 

 

4.4.6 Proportionality  

Proportionality in economics is typically considered in terms of a comparison of 

benefits and costs. In the context of substances in tattoo inks and PMU, benefits 

assessment is challenging, and not wholly possible, based on current scientific 

knowledge. As a result, assessment of the proportionality of the proposal to regulate 

such substances cannot typically be undertaken on the basis of comparing 

quantitative benefit and cost estimates, but rather requires other means to establish 

proportionality. The approach to proportionality assessment taken in this dossier 

comprises a number of lines of evidence and argumentation. The strands of 

evidence include the affordability for various groups within the industry, and the cost-

effectiveness and break-even point of the proposed restriction.  As mentioned in 

ECHA (2019c), the proposed restriction is expected to create higher costs for 

manufacturers which they might be expected to be able to pass on, at least in part, 

to customers.. The break-even point and cost-effectiveness (£ per litre of ink that 

needs replacing) have been calculated for modified RO2 (with qualitative 

assessment for modified RO2a) to understand and differentiate the costs of each 

option. The break-even point looks at the total cost of the restriction and calculates 

the number of cases, valued in terms of cost of illness (COI) and willingness to pay 

(WTP) which would need to be prevented by the restriction so that benefits equal 

costs. For this dossier, the cost-effectiveness takes the total costs of the restriction 

and the volume of non-compliant ink on the market that needs replacing and 

calculates how much it costs to replace a litre of non-compliant ink on the market. 
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Break-even analysis 

For modified RO2 to break-even, between 40 (calculated using cost of illness (COI) 

plus higher WTP values) and 572 (COI plus lower WTP values) cases of mild, acute 

and severe chronic dermatitis would need to be avoided annually for the estimated 

benefits of the restriction to outweigh the estimated costs. This is between 0.006-

0.081% of the estimated number of people getting a tattoo for the first time each year 

in GB (0– 4 removals for every 100,000 tattooed people). For modified RO2a to 

break-even, fewer cases of dermatitis would need to be avoided in comparison to 

modified RO2.  

There is a high degree of uncertainty around the number of people with PMU in the 

GB population, but it is estimated that this would equate to approximately 1 – 9 

removal for every 100,000 people with PMU. Detail behind the break-even 

calculations can be found in Section 3.5.5.1 of the background document.  

 

Cost-effectiveness  

As shown, the proposed restriction options would likely lead to costs and other 

impacts to industry and society as whole, these are presented in table 11. The cost-

effectiveness of modified RO2 is estimated at approximately £5/litre non-compliant 

tattoo ink replaced in GB. Modified RO2a is likely to be more cost-effective than 

modified RO2 as substitution costs are expected to be somewhat lower whilst RO1 

and RO3 are likely to be less cost-effective in comparison to modified RO2 and 

modified RO2a.  

 

Affordability  

a) Ink manufacturers  

The Agency spoke to a number of different stakeholders. Following these 

conversations, it is unclear whether inks on the GB market are compliant with the EU 

restriction. ECHA (2019c) assumed that approximately 32% of ink on the UK market 

is formulated domestically, 40% is imported from the US, 10% from Asia and 4% 

from the EU. These assumptions are used for this analysis for GB. Depending on 

which of the restriction options are taken forward, ink formulators would incur 

substitution costs to comply with the GB restriction. If international formulators are 

already supplying ink to the EU market, then they would incur some costs  (if the GB 

restriction differs from the EU restriction) but these may be minimal or even zero (if 

the GB restriction is the same or very similar to the EU restriction) to supply ink to 

the GB market once the restriction is implemented.  
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b) Tattoo artists  

The average hourly rate for a tattoo is around £150 in London whereas in Leeds, the 

price is between £80-100 per hour (Barber DTS, 2021). Two tattoo artists responding 

to the HSE public consultation indicated that their hourly fee was around £70.  

The average duration and hence price of a tattoo varies as this is dependent on the 

size, style and intricacy of the tattoo as well as the skill of the tattoo artist. Total costs 

per tattoo consider the various costs incurred by tattoo artists (for supplies, rent, 

labour and other overheads) and take an average of this cost by dividing by the 

average number of tattoos they administer. Based on the call for evidence, it is 

understood that tattoo artists in GB incur between £15 – 60 in the administration of 

tattoo. Costs are expected to be lower in different regions across GB i.e., north of 

England compared to London.  

ECHA (2019c) estimated that in Western Europe, the cost for tattoo ink as a 

proportion of the total cost per tattoo is 14% and following the proposed restriction 

this would rise to 16%. This means the marginal cost of the EU restriction would be 

less than €1 per tattoo.  

The cost for tattoo ink as a proportion of total cost per tattoo is not available for GB 

but we can expect the proportion both before and after the proposed restriction, to lie 

within the same ranges as the proportions provided by ECHA for Western Europe 

(2019c). It is unclear what the marginal cost per tattoo of the GB restriction would be, 

however, given that in GB the baseline situation is that the EU restriction exists, and 

ink formulators (outside of GB) have reformulated for the EU market, we can expect 

as a worst-case scenario a marginal cost of €1 per tattoo for the GB restriction. 

c) PMU practitioners 

Prices of PMU procedures such as eyeliner, lip liner, or eyebrow enhancement also 

vary substantially across GB. Prices for PMU procedures can range from £75 for a 

beauty spot to £500 for lip liner in the UK - prices can also rise to a few hundred or 

few thousand pounds depending on the type of procedure (NHS, 2019a). The price 

of PMU procedures quoted by the NHS are taken from a 2019 source and these 

figures have not been uprated to 2021/22 prices. 

The cost for PMU as a proportion of total cost per PMU procedure is not available for 

GB therefore it is not possible to calculate the marginal cost of the proposed 

restriction. 

d) Customers 

It is not clear what the costs will be in terms of costs per tattoo following the 

proposed restriction. However, it is likely that costs are either absorbed by the tattoo 

and PMU industry or passed through to customers. If costs are passed to customers, 
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this will mean the price of tattoos and PMU procedures will be more expensive 

compared to the baseline.  

Customer’s reaction to this price increase will depend on their elasticity for demand. 

The ECHA dossier (2019c) mentioned that according to market research in the US, 

demand for tattoo and PMU services is inelastic. Therefore, it is unlikely that demand 

for tattoo and PMU procedures will decline with a small price increase.  

 

4.4.7 Comparison of restriction options  

Table 11 summarises the costs and other impacts of the proposed restriction 

options. The main difference between the restriction options are the concentration 

limits. As the concentration limits of modified RO2 and modified RO2a are higher 

than RO1 and RO3, it could be hypothesised that modified RO2 and modified RO2a 

offer a lower level of protection and therefore, lower risk reduction capacity and 

fewer benefits. However, it is not possible to make robust judgements about the risk 

reduction capacity for any option from the currently available evidence. 

As modified RO2 and modified RO2a are less stringent than RO1 and RO3, more 

tattoo inks on the GB market are likely to already comply with the options. Therefore, 

the substitution costs for modified RO2 and modified RO2a are likely to be lower 

than for RO1 and RO3. Testing costs for formulators and enforcers under modified 

RO2 and modified RO2a would also be possibly lower than RO1 and RO3 as the 

information on classified substances is required to be included in the label and the 

substance data sheet if they are present in concentrations exceeding their CLP limits 

in mixtures. Costs for modified RO2 and modified RO2a are expected to be lower but 

so is the volume of ink affected. Therefore, it is unclear whether the cost per litre of 

ink replaced will be lower in comparison to RO1 and RO3. It is also unclear whether 

modified RO2 and modified RO2a will be more affordable for industry compared to 

RO1 and RO3.  

Modified RO2 and modified RO2a would require fewer avoided cases of dermatitis to 

reach the break-even point than RO1 and RO3. However, the risk reduction capacity 

and benefits of modified RO2 and modified RO2a are therefore also likely to be 

lower than RO1 and RO3.  

Table 11 compares RO1, modified RO2, modified RO2a and RO3 qualitatively. An 

overall conclusion on which option is more proportionate is difficult to reach.  
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Table 11: Socioeconomic assessment of the proposed restriction options1 

(adapted from ECHA 2019a) 

2021 prices, GBP 

£, one-off costs 

RO1 Modified RO2 Modified 

RO2a 

RO3 

Total compliance 

costs 

Higher than 

modified RO2 

and modified 

RO2a 

£2,606,000 Lower than 

modified 

RO2  

Higher 

modified RO2 

and modified 

RO2a but 

lower than 

RO1 

Substitution Likely to be 

higher than 

modified RO2 

and modified 

RO2a 

£1,740,000 

(costs for 

approach 1, 

one-off cost2) 

 

Likely to be 

lower than 

modified 

RO2  

Likely to be 

higher than 

modified RO2 

and modified 

RO2a but 

lower than 

RO1 

Enforcement This is not 

monetised, but 

costs are likely 

to be similar to 

modified RO2 

This is not 

monetised 

This is not 

monetised, 

but costs are 

likely to be 

similar to 

modified 

RO2 

This is not 

monetised, 

but costs are 

likely to be 

similar to 

modified RO2 

Familiarisation  Similar to 

modified RO2 

and modified 

RO2a 

£867,000 (one-

off cost in year 

1)3 

Similar to 

modified 

RO2 

Similar to 

modified RO2 

and modified 

RO2a 

Social and 

distributional 

impacts4 

Similar to 

modified RO2 

and modified 

RO2a 

This is non-

monetised but 

modified 2 is 

expected to 

This is non-

monetised 

but modified 

RO2a is 

expected to 

Similar to 

modified RO2 

and modified 

RO2a 

                                                             

1 Figures in this table have been rounded and totals may not add up precisely. 
2 This is a one-off cost which will be incurred the year that the restriction is implemented. To apportion this 
cost across the 20-year appraisal period, annual substitution costs would be approximately £49,000 (in 
2021/22 PV). 
3 This is a one-off cost which will be incurred the year that the restriction is implemented. To apportion this 
cost across the 20-year appraisal period, annual familiarisation costs would be approximately £43,000 (in 
2021/22 PV). 
4 This refers to the impact to businesses in the tattoo and PMU industry, specifically tattoo and PMU 
formulators, tattoo artists and pigment manufacturers as a result of the proposed restriction. 
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2021 prices, GBP 

£, one-off costs 

RO1 Modified RO2 Modified 

RO2a 

RO3 

have moderate 

impacts. 

have 

moderate 

impacts. 

Wider economic 

impacts5 

Similar to 

modified RO2 

and modified 

RO2a 

This is non-

monetised but 

modified RO2 

and modified 

RO2a are  

expected to 

have minimal 

impacts. 

This is non-

monetised 

but modified 

RO2 and 

modified 

RO2a are  

expected to 

have minimal 

impacts. 

Similar to 

modified RO2 

and modified 

RO2a 

Risk reduction 

capacity and 

benefits 

 Equivalent to 

the avoided 

cases of tattoo 

and PMU-

related 

adverse effects 

and associated 

medical 

treatment 

costs 

Equivalent to 

the avoided 

cases of tattoo 

and PMU-

related adverse 

effects and 

associated 

medical 

treatment costs 

Equivalent to 

the avoided 

cases of 

tattoo and 

PMU 

repeated 

adverse 

effects and 

associated 

medical 

treatment 

costs 

Equivalent to 

the avoided 

cases of 

tattoo and 

PMU-related 

adverse 

effects and 

associated 

medical 

treatment 

costs 

 

Table 12 below provides the proportionality for modified RO2 with qualitative 

assessment for modified RO2a, RO1 and RO3. This shows the monetised 

assessment for cost-effectiveness and break-even, and a qualitative assessment for 

affordability.  

 

 

 

 

 

                                                             

5 This refers to the availability of inks and trade impacts as a result of the proposed restriction. 
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Table 12: Proportionality of the proposed restriction options6 (adapted from 

ECHA 2019a) 

2021 prices, GBP 

£ 

RO1 Modified RO2 Modified RO2a  RO3 

Cost-effectiveness Less cost-

effective than 

modified RO2 

and modified 

RO2a 

£5/litre of non-

compliant inks 

removed from 

the market 

Similar or more 

cost-effective 

than modified 

RO2 

More cost-

effective than 

RO1 but less 

than modified 

RO2 and 

modified RO2a 

Break-even More cases 

required for 

break-even than 

modified RO2 

and modified 

RO2a 

Approximately 

40-572 avoided 

cases of tattoo 

removal due to 

mild acute and 

severe chronic 

dermatitis 

Possibly fewer 

cases required 

for break-even 

than modified 

RO2 

 

Similar to RO1 

and more cases 

required for 

break-even than 

modified RO2 

and modified 

RO2a 

Affordability  Less affordable 

than modified 

RO2 and 

modified RO2a 

Affordable  More affordable 

than modified 

RO2 

Similar to RO1 

but less 

affordable than 

modified RO2 

and modified 

RO2 

 

The socioeconomic analysis illustrates the costs and benefits that may be associated 

with the proposed restriction in GB. Where data and information are available, the 

impacts have been monetised and where this is not been possible to obtain, impacts 

are described qualitatively. Table 12 shows that between 40-572 cases of mild acute 

and severe chronic dermatitis would need to be avoided for modified RO2 to break-

even. There is a high degree of uncertainty around the long-term health impacts for 

people choosing to get a tattoo or PMU therefore the socioeconomic analysis should 

be considered illustrative as it does not lend support to any particular option and is 

ultimately inconclusive. 

 

                                                             

6 Figures in this table have been rounded therefore totals may not add up precisely. 
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4.5 Practicality and monitorability 

In order to propose a restriction under Article 69(1) of UK REACH, the Agency must 

demonstrate that the proposed action is practical (i.e. implementable, enforceable 

and manageable) and the results of the proposed restriction can be monitored.  

Implementability 

The Agency understands implementability to mean something that can be enacted 

into legislation that provides legal certainty for dutyholders and enforcers. 

This restriction is clear on the types of products that are in scope. The restriction 

applies to products that are placed on the market for use for tattooing purposes, and 

mixtures that are used for tattooing and PMU. Modified RO2 and modified RO2a use 

concentration limits to specify the maximum amounts of restricted substances that 

may be present in tattoo and PMU inks. It is therefore clear to dutyholders what 

requirements they must meet. This indicates that the options proposed by the 

Agency are implementable. 

A similar type of restriction has been enacted into EU legislation which supports the 

view that restrictions based on these options can be implemented. 

Enforceability 

During the opinion forming process, the Agency held meetings with individuals from 

some enforcement bodies regarding enforceability.  

There are several aspects of this restriction that could be subject to enforcement 

activity including: 

• Compliance with labelling requirements 

• Use (or not) of products that purport to comply with the restriction 

• Compliance with ink formulation requirements 

Where products are marketed as “practice ink” or similar, it may be difficult to check 

whether artists or PMU practitioners are using these on clients or only using products 

that claim to be compliant The Agency does not know how EU enforcers are tackling 

the supply of non-compliant inks labelled as practice ink. 

Based on the assessment carried out by BfR (BfR, 2021) and information provided 

by stakeholders, analytical methods are not currently available to quantify the levels 

of every substance that is in scope of this restriction. In particular, it may be difficult 

to quantify the concentrations of specific pigments and dyes which may be subject to 

restriction, also PAHs (in formulated inks containing black carbonaceous pigments), 

formaldehyde, phthalates and soluble barium, copper and zinc. Where there are no 

methods or there are other issues associated with analytical capability, it may not be 
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possible to enforce based on composition. This problem is not unique for this 

restriction as this is also a problem for restrictions 28-30 which restrict the supply of 

Category 1A/B carcinogens, mutagens and reproductive toxicants to consumers 

above a generic or specific concentration limit. More methods may be available in 

the future if method development work is carried out. 

The lack of concentration limits for all substances is not an absolute barrier to 

enforcement action on ink composition.  

Manageability 

The Agency understands manageability to mean the ease with which duty holders 

can comply with the requirements of the restriction. In the case of this restriction, 

manageability might be considered in terms of:  

• the ease with which manufacturers can obtain raw materials of an appropriate 

purity; 

• the ease with which manufacturers can verify that their products meet the 

composition requirements of the restriction; and,  

• the costs to the duty holder to verify their compliance.  

The concentration limits proposed for GB by the Agency take account of stakeholder 

information on the challenges that the EU restriction is presenting in relation to these 

three areas.  

By proposing for many substances concentration limits which are less stringent than 

those in the EU restriction, the Agency aims to make it easier for manufacturers to 

source suitable raw materials including mined minerals which may be used as 

pigments and where it may not be possible for suppliers to guarantee a specific 

purity for each batch. The Agency does not have information about typical purity 

ranges for various ingredients to know how easy it will be to source suitable raw 

materials for GB inks. However, since none of the requirements for GB will be more 

stringent than requirements for the EU, any ingredient that is suitable for use in EU 

inks will also be suitable for use in GB inks.  

By proposing less stringent concentration limits, the Agency also aims to make some 

of the chemical analyses that will be required for the GB restriction more feasible 

than those required to verify compliance (as far as this is possible) with the EU 

restriction. Formulators have informed the Agency that the low concentration limits 

specified in the EU restriction require sophisticated equipment and specialist 

expertise to measure which is not available in many commercial analytical 

laboratories. Also, several concentration limits are close to the limits of quantification 

of currently available methods creating the potential for analyses to yield false 

positive and false negative results. Both of these factors count against the EU 

restriction meeting a requirement that it should be manageable. With the higher 



69 

 

concentration limits proposed by the Agency, a greater number of laboratories may 

be able to perform the required analyses and there will be a greater distance 

between the limits of quantification and the levels that need to be measured. This 

should therefore make compliance with the GB restriction more manageable than the 

EU restriction. Where no analytical methods are available, or where the lack of 

reference standards means that it is not possible to quantify levels, it will not be 

possible for manufacturers to confirm that their products comply with all aspects of 

the GB restriction. As noted, this problem will also exist for some substances that are 

in scope of UK REACH restrictions # 28-30.  

In terms of the costs to verify compliance, manufacturers have told the Agency that 

in addition to carrying out chemical analyses to confirm compliance, they are also 

having to fund method development work. If the costs to verify compliance are too 

high, manufacturers may choose to stop supplying to the GB market or may only test 

to the extent that can easily be managed. Until the gaps in analytical capabilities that 

have been identified by the BfR work are resolved, it will not be possible for any 

actor to have complete confidence that they are supplying a fully compliant product 

to GB. This problem also exists for EU inks.  

The Agency is proposing a derogation for a group of 19 pigments which includes the 

widely used PB 15:3 and PG 7. This derogation will help manufacturers to provide 

the same range of colours that are currently available. The Agency therefore 

considers both modified RO2 and modified RO2a to be manageable for GB. Modified 

RO2a is likely to be more manageable because fewer substances are in scope. 

Monitorability 

There may be challenges in monitoring the result of the implementation of the 

proposed options because until now little attention has been paid in GB to the 

composition of tattoo inks or to collating information on cases of ill health relating to 

tattoos and PMU. There is, therefore, no baseline data against which to evaluate 

future trends. The Agency has identified the following strategies to potentially 

monitor the success of this restriction: 

• Track the numbers of alerts to the UK’s Product Safety Database made by 

enforcement officers where they deem it necessary to highlight particular 

tattoo and PMU inks that are on the market. In this case, it will be important to 

differentiate between alerts relating to concerns about the sterility of products 

and alerts relating to the presence of restricted substances in products.  

• Track numbers of interventions taken against suppliers/users of inks that 

contravene the requirements of this restriction. 
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4.6 Risk reduction capacity and potential unintended consequences 

Risk reduction capacity 

The aim for this restriction proposal is to avoid the use of substances and limit the 

presence of substances that are potentially harmful to health in tattoo inks and PMU 

because the presence of such substances could cause ill health conditions. This is 

achieved by setting concentration limits for each substance or group of substances 

that is in scope. The dynamic link with the GB MCL list that is proposed under both 

modified RO2 and modified RO2a will ensure that newly classified substances are 

brought into scope of this restriction without delay.  

The concentration limits that are proposed do not necessarily reflect a level of 

exposure that is guaranteed to prevent ill health, because it is not always possible to 

identify such levels from the available data. The concentration limits are indicative of 

levels of exposure that represent a low level of risk and provide a tool for compliance 

monitoring.  

The restriction options proposed by the Agency cannot tackle all causes of ill health 

relating to tattoos or PMU. The most common cause is infection which could be 

caused by inadequate sterilisation of ink, poor hygiene in the studio or poor aftercare 

by the client. This restriction also cannot tackle cases where ill health arises because 

the amount of ink placed by the tattoo artist or PMU practitioner in the skin triggers 

an exaggerated foreign body response.  

The restriction options proposed by the Agency have the potential to reduce cases of 

skin allergies which are most often reported with red tattoos. Currently there is 

insufficient experience with the EU restriction to understand if cases of skin allergies 

are reducing. The Agency is aware of messages circulating in tattoo artist online chat 

forums reporting an increase in allergic reactions to red colours compared with levels 

seen prior to the implementation of this restriction. No clinical evidence is available to 

confirm this.  

By limiting the amounts of substances that have the potential to trigger adverse 

reactions if used for tattooing or PMU, this restriction seeks to minimise the potential 

for substance-related adverse reactions. Since there is no clear evidence to show 

how frequently substance-related adverse reactions arose prior to the 

implementation of the EU restriction and which substances cause the greatest 

numbers of substance-related adverse reactions, we cannot easily identify whether 

the EU restriction is reducing such events. For these reasons, it is not possible to 

quantify the risk reduction capacity that will be offered by either of the proposed 

restriction options for GB. 

It is also possible that reformulation to remove restricted substances might result in 

the use of alternatives with sparse toxicological datasets and unidentified hazards. 

This could potentially mean that reformulated inks also carry risks to human health.  
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Potential unintended consequences 

Based on the information that the Agency has obtained from the public consultation 

and during stakeholder engagement, the following are identified as possible 

unintended consequences which could potentially mean the burden of ill health rises 

as a result of a restriction that was closely aligned with the EU restriction: 

• Substitution of currently used pigments which have a long history of use with 

few reported skin (or systemic) reactions with alternatives that are less safe or 

less technically effective. The Agency has been made aware of two 

triarylcarbonium dyes which are being used as alternatives to PB 15:3 in inks 

supplied to the EU in 2022. According to one source, these dyes (which would 

need to be precipitated onto an insoluble carrier (laking) to make them useful 

for tattooing) have very poor lightfastness which would make this group of 

compounds ineffective when used in tattoo ink (MacEvoy, 2015). In addition to 

any other concerns that might arise for this class of colourants, the poor 

lightfastness means that a tattoo made with this colour may fade quickly 

which could prompt the tattooed person to redo their tattoo or get a new tattoo 

over the earlier tattoo. In this case, the skin at the site of the tattoo is 

subjected to the tattooing process multiple times, increasing the tissue 

damage at the site and giving new opportunities for the site to become 

infected. The two dyes are: 

o Alkali Blue (Pigment Blue 61, CAS 1324-76-1; EC 215-385-2). This 

substance does not meet any of the criteria that would exclude it from 

use in tattoo and PMU inks but in an aqueous environment, the imine 

group in the molecule could undergo hydrolysis to produce a ketone 

and aniline. The health concerns associated with aniline include 

carcinogenicity, mutagenicity and skin sensitisation. Pigment Blue 61 

therefore appears to be less safe than PB 15:3. 

o Blue 1 (CAS 3844-45-9; EC 223-339-8). This substance is used as a 

food colourant (E133). It does not meet any of the criteria that would 

exclude it from use in tattoo and PMU inks but it is listed in Annex III of 

the CPR with a restriction for use in hair dyes (entry 190 - restricted for 

use in hair dyes with max threshold of 0.5%). The EU restriction and 

our restriction options currently do not have any requirements for 

substances that are listed in Annex III of the CPR. Given this and the 

poor lightfastness that has been identified for this colourant this does 

not seem to be a good alternative to PB 15:3. 

• Substitution of currently used pigments with alternatives such as resin or 

acrylic-based colourants that could give rise to greater health risks during 

procedures such as laser removal. The Agency has been advised that, unlike 
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mineral-based pigments, acrylics can solidify in the skin during laser 

treatment.  

• Reformulated inks performing less well than existing formulations. Ink 

manufacturers are in the early days of reformulating products and there is 

limited experience of the way new inks behave in the skin in respect of 

healing times and longevity of the tattoo. Any change that extends the time a 

tattoo takes to heal increases the opportunities for infections to arise. If a 

tattoo does not have the longevity that the client desires, this could result in 

more people seeking to have tattoos redone or covered over with new tattoos 

or potentially seeking removal where they might otherwise have been happy 

with the original tattoo. Each of these procedures carries its own health risks 

and financial costs. 

• Inks being supplied that have been inadequately sterilised at the point of 

manufacture. Currently there are no chemical preservatives that are permitted 

to be used in EU compliant inks which also comply with the requirements of 

the Biocidal Products Regulation. It is also known that alternative methods 

such as heat or x-ray sterilisation can cause chemicals in the ink to degrade, 

generating levels of aldehydes that exceed levels permitted within the EU 

restriction.  

• Formulators supplying potentially non-compliant inks labelled as “practice ink” 

with the instruction not for use in human skin. The Agency has not been able 

to confirm if practice inks were supplied prior to the EU restriction or if this 

type of product only became available after the restriction was implemented. 

Such labelling could be used by suppliers to continue to supply inks with the 

same range of colours that were available before the EU restriction entered 

into application. One formulator reports that such inks seem to be taking 

market share in the EU away from inks that have been reformulated to comply 

(as far as the manufacturer can determine) with the EU restriction. It is not 

known if artists are using these inks only for practice or if these inks are being 

used on clients in contravention of the restriction. This may be done if the 

artist considers that the practice ink will give a better appearance to the tattoo 

compared with a reformulated compliant ink. This information could mean that 

in the EU, supply chains are finding ways to circumvent the EU restriction. A 

restriction that encourages non-compliance because it has very demanding 

requirements does not seem to be effective or practical. 

• Customers receiving tattoos and PMU procedures assume that the relevant 

health and safety measures are in place therefore there is potential for some 

unintended consequences to arise in terms of adverse reactions if tattoo 

artists are administering non-compliant inks without the customers’ 

knowledge. Customers may go to tattoo artists who offer cheaper tattoos 

using non-compliant inks unaware of any potential health impacts. 
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• Another factor that should also be considered is the extent to which people 

may be prepared to use so called “underground” tattoo artists or tattoo artists 

working overseas to get their preferred design if this cannot be achieved with 

inks that are permitted to be used under the scope of this restriction. The 

ability of tattoo artists working underground to use non-compliant inks will be 

facilitated by the ready availability of tattoo inks via the internet. This possible 

outcome could limit the success of this restriction in reducing substance 

related complications and might increase the risk for complications due to 

poor hygiene during tattooing or inadequate aftercare if the customer does not 

receive suitable advice from unregistered artists.  

• The Agency is also aware that a petition has been opened in the EU (No. 

0712/2022) requesting changes to the implemented EU restriction. The 

petitioner is calling on the European Commission to extend the transition 

period for pigments PB15 and PG7 to January 2026 and to make a realistic 

adjustment to the threshold values in Annex XVII to Regulation (EC) No 

1907/2006 (REACH). It seems unlikely that such a petition would be raised 

(and as of 6 December 2022 garner 1207 supporters) unless this legislation 

as it is currently implemented is creating difficult to resolve problems for the 

industry. An earlier EU petition (No. 1072/2020) which opened in October 

2020 and sought to  remove PB 15:3 and PG 7 from the scope of the EU 

restriction garnered 178201 supporters. 

 

4.7 Assumptions, uncertainties and sensitivities 

4.7.1 Uncertainties related to the risk assessment 

There are several sources of uncertainty in the information that has been used to 

prepare this proposal. They are summarised here. A more detailed description of the 

uncertainties and assumptions underpinning the risk assessment is provided in the 

background document.  

• There is considerable uncertainty around the scale of tattoo and PMU-related 

ill health in GB. It is therefore difficult to determine what impact a restriction 

that aims to regulate the composition of tattoo and PMU inks could have on 

tattoo and PMU-related ill health. 

o The NHS does not gather information about numbers of tattoo-related 

ill health cases meaning there is no concrete information on how often 

people need medical help with tattoo related adverse effects. The 

Agency is therefore relying on data from a small number of studies 

looking at EU populations to estimate that on average, 1.8% of the GB 

population with tattoos or PMU may need medical attention.  

https://www.europarl.europa.eu/petitions/en/petition/content/0712%252F2022/html/Petition-No-0712%252F2022-by-Erich-M%25C3%25A4hnert-%2528Austrian%2529-on-extending-the-transition-period-for-pigments-PB15-and-PG7-and-making-a-realistic-adjustment-to-the-threshold-values-in-Regulation-%2528EC%2529-No-1907%252F2006-%2528REACH%2529#petition-data
https://www.europarl.europa.eu/petitions-content/docs/petitions/petition-1072-2020-en.pdf
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o The NHS also does not gather information about the types of ill health 

that are associated with tattoos or PMU. We don’t know how many 

consultations relate to infections or trauma as opposed to substance 

related effects, and what treatment was required to alleviate the 

patients’ symptoms. During the opinion forming stage, the Agency 

received anecdotal information from two hospitals suggesting tattoo 

complications are rarely seen and don’t necessarily require removal of 

the tattoo.  

o The possibility of serious adverse health effects such as cancer cannot 

be excluded. The Agency has not identified any evidence 

demonstrating a link between tattooing and cancer; however the 

literature on long-term adverse health effects is sparse.  

• There is also uncertainty about whether or not current ink products have the 

potential to cause harm owing to substances that may be present in those 

products.  

o Mixtures used for tattooing and PMU are complex in nature 

o The full spectrum of substances in any given ink product cannot 

currently be determined. Also, we cannot currently quantify the amount 

of many substances which may be present in tattoo and PMU products. 

o It is impossible to predict how each component of the mixture may 

interact with other substances within the product or once inserted into 

the skin. 

o Some substances are present as poorly soluble particles. Although 

micron scale particles are more suitable for use for tattooing and PMU, 

the particle size distribution of poorly soluble substances may include 

nanoscale particles. It is not known if the particulate nature of these 

substances is having a negative effect on the health of people with 

tattoos or PMU. 

o It is also not clear to what extent substances with phototoxic properties 

are contributing to adverse reactions. 

• There are several sources of uncertainty in the data that underpin the 

exposure scenario which has been used to estimate the amount of 

substances which are delivered during a tattoo or PMU procedure.  

o The amount of ink that is delivered during a tattoo or PMU session will 

vary depending on the size of tattoo or PMU that is created, the skill of 

the person carrying out the procedure and the equipment being used. 

Experimental data on the amount of ink that is delivered into the skin is 

sparse meaning that assumptions have been made which aim to reflect 
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a worst-case situation. While the exposure scenario is likely to 

overestimate the amount of substance that is delivered in the majority 

of cases, this cannot be guaranteed for all cases. 

o Little is known about the subsequent toxicokinetic behaviour of 

substances once the tattoo or PMU has been created. For example, 

the length of time that a substance resides in the skin, the amount that 

is translocated to other parts of the body, where in the body 

substances are located and the time the substance remains in the body 

have not been studied in any depth. Uncertainty also surrounds the 

transformations substances may undergo when in the skin or following 

translocation to other parts of the body. It has been suggested by 

medics that transformation products may be responsible for some 

cases of tattoo or PMU-related skin allergy. 

• Taken together, the uncertainty about which substances are causing tattoo 

and PMU-related ill health, along with the uncertainty about the amount of 

substance that is delivered, the amount of substance that is retained in the 

body, the amount that is eliminated or transformed and the nature of any 

transformation products makes it impossible to provide meaningful estimates 

of the risks to an individual from substances that are present in tattoo and 

PMU inks. This also means that it is impossible to provide quantitative 

estimates of the risks associated with each of the proposed restriction options 

or with any of the concentration limits that are proposed within the options.  

 

4.7.2 Sensitivities related to the socio-economic analysis  

This section draws on the work of ECHA (2019c) and is adapted to GB. It looks at 

alternative scenarios for the volume of ink on the market, share of non-compliant ink 

and increase/decrease of the total reformulation cost and the impacts these have on 

total restriction costs, cost-effectiveness, break-even and overall proportionality. 

Figures in this section have been rounded to the nearest hundred where appropriate.  

Familiarisation costs are one-off and will be incurred in the first year that the 

restriction is implemented. Therefore, to allow for comparison of the total costs of the 

restriction options, the familiarisation costs (as part of the total restriction costs) are 

annualised over the appraisal period and presented in terms of cost per year.  

The scenarios below look at the total cost of the restriction which include substitution 

costs and familiarisation costs. The more compliant GB industry are with the EU 

restriction, the less the total restriction costs are likely to be. In the sensitivity 

scenarios, the parameters altered only affect the substitution costs whilst the 

familiarisation costs remain fixed. This feeds into the cost-effectiveness calculations 

which look at the total costs of the restriction divided by the volume of non-compliant 
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ink on the market that needs replacing. Therefore, the cost-effectiveness will always 

be higher than what it should be as it is comprised of the familiarisation costs which 

are a fixed element spread across a smaller volume of inks replaced.  

For substitution costs, this section considers the first direct approach which is 

presented as an annualised figure as this method includes the various parameters 

that will be altered (volume of ink, share of non-compliant ink, increase/decrease of 

the total reformulation cost). This approach is detailed in Section 3.5.1.1 and Section 

6.3 of the background document. Some costs are related to volumes (substitution) 

whilst others (familiarisation) are not driven by volumes and will therefore not change 

when volumes are altered in the sensitivity scenarios.  

Table 13 shows the impact on the total cost of the restriction, volume of non-

compliant ink that needs replacing, cost-effectiveness and the break-even points as 

a result of the relaxation of the main assumptions regarding the volume of tattoo inks 

and PMU on the market, the share of alternatives currently on the market, the 

anticipated price increase and their combined impact. The measures are explained 

further in the bullet points below. Further detail and other scenarios are assessed as 

part of the sensitivity analysis in appendix 6.3 of the background document. 

• The total costs of the restriction consider the sum of the substitution costs 

(when altered under the scenarios and annualised over 20 years) and the 

familiarisation costs (annualised over 20 years) 

• Replaced tattoo ink and PMU is the volume of non-compliant ink on the GB 

market that would need replacing under the scenario 

• Cost-effectiveness considers how much it costs to undertake each scenario. 

This takes the total costs of the restriction (bullet point 1) and divides by the 

volume of non-compliant ink on the market that needs replacing (bullet point 

2) 

• Break-even is presented as two scenarios; low and high, as this uses the low 

and high WTP figures seen earlier in the sections on benefits and break-even 

analysis. 

Table 13 shows the impact of these assumptions in isolation and when combined on 

the proportionality of the proposed restriction option modified RO2. The cost-

effectiveness ranges from £33-131 per litre of non-compliant ink replaced on the 

market and the number of avoided surgical removals due to complications of tattoo 

inks break-even ranges from 369-10,921 (using low WTP values) and 279-811 

(using high WTP values).  

The worst-case scenario is the higher reformulation cost which refers to a 50% 

increase in the total reformulation costs which are reflected in column 6. This has a 

total restriction cost of £2,653,000 and requires 27,000 litres of non-compliant ink to 

be replaced on the market. This is the least cost-effective scenario for modified RO2 



77 

 

at £98 per litre of non-compliant ink replaced. To break-even under this scenario 

between 811 (calculated using COI plus high WTP values) and 1,073 (COI plus low 

WTP values) dermatitis cases related to tattoo inks would need to be avoided.  
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Table 13: Modified RO2 – impact of altering assumptions for volume of ink, share of alternatives and price difference. 

Indicator  Main 

baseline  

Low 

volume 

High 

volume 

High share 

alternatives 

Low share 

alternatives 

Higher 

reformulati

on cost 

Lower 

reformula

tion cost 

Low 

volume/Low 

share of 

alternatives/

Higher 

reformulatio

n cost 

High 

volume/High 

share of 

alternatives/L

ower 

reformulation 

cost 

Total 

restriction 

costs 

(annual) £1,783,100 £1,078,100 £2,488,100 

                                       

£2,218,000  

           

£1,130,700  £2,653,000 £913,200 £1,013,400 £1,571,300 

Replaced 

tattoo ink & 

PMU 

(litres/year) 

                     

27,000  

                                                

16,100  

                     

38,000  

                                                

16,900  

                     

33,800  

                     

27,000  

                                                

27,000  

                                                

20,100  

                     

23,700  

Cost-

effectiveness 

(£/litre non-

compliant 

tattoo inks 

replaced) 

£66 £67 £66 

                                                  

£131  

                           

£33  £98 £34 £50 £66 
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Indicator  Main 

baseline  

Low 

volume 

High 

volume 

High share 

alternatives 

Low share 

alternatives 

Higher 

reformulati

on cost 

Lower 

reformula

tion cost 

Low 

volume/Low 

share of 

alternatives/

Higher 

reformulatio

n cost 

High 

volume/High 

share of 

alternatives/L

ower 

reformulation 

cost 

Break-even – 

low (only 

effects on 

skin) (# 

cases 

avoided) 
                       

7,826  

                                                  

4,732  

                     

10,921  

                                                  

9,735  

                       

4,963  

                       

1,073  

                                                      

369  

                                                  

4,448  

                       

6,897  

Break-even – 

high (only 

effects on 

skin) (# 

cases 

avoided) 

                           

545  

                                                      

330  

                           

761  

                                                      

678  

                           

346  

                           

811  

                                                      

279  

                                                      

310  

                           

481  
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Annex 1: List of acronyms 

ALARA – As Low as Reasonably Achievable 

ALARP – As Low as Reasonably Practicable 

BaP – benzo[a]pyrene  

BfR – German Federal Institute for Risk Assessment 

CIEH – Chartered Institute of Environmental Health 

CLP – Classification, Labelling and Packaging 

CMR – Carcinogen/Mutagen/Reproductive Toxicant  

COI – Cost of Illness 

CPR – Cosmetic Products Regulation 

CrVI – Hexavalent Chromium 

DBP – dibutyl phthalate  

DEHP – bis(2-ethylhexyl) phthalate  

DMEL – Derived Minimal Effect Level 

DNEL – Derived No Effect Level 

ECHA – European Chemical Agency 

EU – European Union 

GB – Great Britain 

GBP – Great British Pound (Pound Sterling) 

HSE – Health and Safety Executive 

HSENI – Health and Safety Executive Northern Ireland 
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ILGRA – Interdepartmental Liaison Group on Risk Assessment 

IUPAC – International Union of Pure and Applied Chemistry 

JRC – Joint Research Centre 

MCL – Mandatory Classification and Labelling 

MDR – Medical Devices Regulation 2002 

MIT – 2-methylisothiazol-3(2H)-one  

NHS – National Health Service 

OPSS – Office for Product Safety and Standards 

PAA – Primary Aromatic Amine 

PAH – Polycyclic Aromatic Hydrocarbon 

PMU – Permanent make-up 

RAC – Risk Assessment Committee 

RCR – Risk Characterisation Ratio 

REACH – Registration, Evaluation, Authorisation and Restriction of Chemicals 

RISEP – REACH Independent Scientific Expert Pool 

RO – Restriction Option 

RPC – Regulatory Policy Committee 

SCCP – Scientific Committee on Consumer Products (now Scientific Committee on Consumer Safety, SCCS) 

SEA – Socio-Economic Analysis 

SEAC – Socio-Economic Assessment Committee 

STOT RE – Specific Target Organ Toxicity- Repeat Exposure 
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STOT SE – Specific Target Organ Toxicity – Single Exposure 

U.V. – Ultra-Violet 

U.S. – United States 

WCTP – World Congress of Tattoo and Pigment Research 

WTP – Willingness To Pay 

 
 

Annex 2: Supplementary tables A – E  

Supplementary table A: The list of substances for which specific concentration limits are being proposed under modified RO2 and 

modified RO2a.  

This list includes methanol, impurities listed in Table 3 of CoE (2008), certain primary aromatic amines, certain azo dyes, DEHP 

and DBP. 

Substance name CAS Proposed 

concentration 

limit 

CPR 

Annex 

II 

CPR 

Annex 

IV 

In 

tattoo 

inks* 

Mandatory 

classification 

under GB CLP 

(as of 25 Feb 

22) 

Mercury 7439-97-

6 

0.00005% w/w 221  Yes Repr. 1B Acute 

Tox. 2* STOT 

RE 1 Aquatic 

Acute 1 Aquatic 

Chronic 1 
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Nickel 7440-02-

0 

0.001% w/w 1,093  Yes Carc. 2 STOT 

RE 1 Skin Sens. 

1.  

In addition, 

nickel powder is 

classified as 

Aquatic Chronic 

3  

Tin 7440-31-

5 

0.005% w/w   Yes Not listed 

Antimony 7440-36-

0 

0.0002% w/w 40  Yes Not listed 

Arsenic 7440-38-

2 

0.00005% w/w 43  Yes Acute Tox. 3* 

Acute Tox. 3* 

Aquatic Acute 1 

Aquatic Chronic 

1 

Barium** 7440-39-

3 

0.84% w/w   Yes Not listed 

Cadmium 7440-43-

9 

0.00005% w/w 68  Yes Carc. 1B Muta. 2 

Repr. 2 Acute 

Tox. 2* STOT 

RE 1 Aquatic 

Acute 1 Aquatic 

Chronic 1 



86 

 

In addition, 

pyrophoric 

cadmium is 

classified as Pyr. 

Sol. 1  

Chromium‡ 7440-47-

3 

0.00005% w/w 97  Yes Not listed 

Cobalt 7440-48-

4 

0.0025% w/w   Yes Carc. 1B Muta. 2 

Repr. 1B Resp. 

Sens. 1 Skin 

Sens. 1 Aquatic 

Chronic 4 

Copper** 7440-50-

8 

0.025% w/w  132 Yes The GB MCL 

entry applies to 

granulated 

copper; [particle 

length: from 0,9 

mm to 6,0 mm; 

particle width: 

from 0,494 to 

0,949 mm] 

Zinc** 7440-66-

6 

0.23% w/w   Yes Aquatic Acute 1 

Aquatic Chronic 

1 Pyr. Sol. 1 

Water-react. 1 

Aquatic Acute 1 
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Aquatic Chronic 

1 

Lead 7439-92-

1 

0.00007% w/w 289  Yes Repr. 1A Lact. 

In addition, lead 

powder; [particle 

diameter, <1 

mm] is classified 

as Aquatic Acute 

1 Aquatic 

Chronic 1 

Selenium 7782-49-

2 

0.0002% w/w 297  Yes Acute Tox. 3* 

Acute Tox. 3* 

STOT RE 2* 

Aquatic Chronic 

4 

Methanol 67-56-1 10.9% w/w   Yes Flam. Liq. 2 

Acute Tox. 3* 

Acute Tox. 3* 

Acute Tox. 3* 

STOT SE 1 

o-Anisidine** 

(2-methoxyaniline) 

90-04-0 0.0005% w/w 708  Yes Carc. 1B 

Muta. 2 

Acute Tox. 3 * 
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Acute Tox. 3 * 

Acute Tox. 3 * 

o-toluidine** 

(2-aminotoluene) 

95-53-4 0.0005% w/w   Yes Carc. 1B 

Acute Tox. 3 * 

Acute Tox. 3 * 

Eye Irrit. 2 

Aquatic Acute 1 

,3'-dichlorobenzidine** 

(4-(4-amino-3-chlorophenyl)-2-chloroaniline) 

91-94-1 0.0005% w/w 712  Yes Carc. 1B 

Acute Tox. 4 * 

Skin Sens. 1 

Aquatic Acute 1 

Aquatic Chronic 

1 

4-methyl-m-phenylendiamine** 

(2,4-toluenediamine) 

95-80-7 0.0005% w/w 364  Yes Carc. 1B 

Muta. 2 

Repr. 2 

Acute Tox. 3 * 

Acute Tox. 4 * 

STOT RE 2 * 

Skin Sens. 1 
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Aquatic Chronic 

2 

4-chloroaniline** 106-47-8 0.0005% w/w   Yes Carc. 1B 

Acute Tox. 3 * 

Acute Tox. 3 * 

Acute Tox. 3 * 

Skin Sens. 1 

Aquatic Acute 1 

Aquatic Chronic 

1 

5-nitro-o-toluidine** 99-55-8 0.0005% w/w 1,195  Yes Carc. 2 

Acute Tox. 3 * 

Acute Tox. 3 * 

Acute Tox. 3 * 

Aquatic Chronic 

3 

3,3'-dimethoxybenzidine** 

(o-dianisidine) 

119-90-4 0.0005% w/w 709  Yes Carc. 1B 

Acute Tox. 4 * 

4,4’-bi-o-toluidine** 119-93-7 0.0005% w/w 721  Yes Carc. 1B 

Acute Tox. 4 * 
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Aquatic Chronic 

2 

4,4'-Thiodianiline** 139-65-1 0.0005% w/w 1,159  Yes Carc. 1B 

Acute Tox. 4 * 

Aquatic Chronic 

2 

4-chloro-o-toluidine** 95-69-2 0.0005% w/w   Yes Carc. 1B 

Muta. 2 

Acute Tox. 3 * 

Acute Tox. 3 * 

Acute Tox. 3 * 

Aquatic Acute 1 

Aquatic Chronic 

1 

2-naphthylamine** 91-59-8 0.0005% w/w 242  Yes Carc. 1A 

Acute Tox. 4 * 

Aquatic Chronic 

2 

Aniline** 62-53-3 0.0005% w/w 22   Carc. 2 

Muta. 2 

Acute Tox. 3 * 
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Acute Tox. 3 * 

Acute Tox. 3 * 

STOT RE 1 

Eye Dam. 1 

Skin Sens. 1 

Aquatic Acute 1 

Benzidine** 

(1,1'-biphenyl-4,4'-diamine 

4,4'-diaminobiphenyl 

biphenyl-4,4'-ylenediamine) 

92-87-5 0.0005% w/w 26   Carc. 1A 

Acute Tox. 4 * 

Aquatic Acute 1 

Aquatic Chronic 

1 

p-toluidine** 

(4-aminotoluene) 

106-49-0 0.0005% w/w    Carc. 2 

Acute Tox. 3 * 

Acute Tox. 3 * 

Acute Tox. 3 * 

Eye Irrit. 2 

Skin Sens. 1 

Aquatic Acute 1 

2-methyl-p-phenylenediamine** 

(2,5-toluenediamine) 

95-70-5 0.0005% w/w    Acute Tox. 3 * 

Acute Tox. 4 * 
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Acute Tox. 4 * 

Skin Sens. 1 

Aquatic 

Chronic 2 

Biphenyl-4-ylamine** 

(4-Aminobiphenyl xenylamine) 

92-67-1 0.0005% w/w 726   Carc. 1A 

Acute Tox. 4 * 

4-o-tolylazo-o-toluidine** 

(Solvent Yellow 3/ CI 11160 

4-amino-2',3-dimethylazobenzene 

AAT 

fast garnet GBC base 

o-aminoazotoluene) 

97-56-3 0.0005% w/w 989   Carc. 1B 

Skin Sens. 1 

4-methoxy-m-phenylenediamne** 

(2,4-diaminoanisole) 

615-05-4 0.0005% w/w 376   Carc. 1B 

Muta. 2 

Acute Tox. 4 * 

Aquatic Chronic 

2 

4,4'-methylenedianiline** 

4,4'-diaminodiphenylmethane (MDA) 

101-77-9 0.0005% w/w 705   Carc. 1B 

Muta. 2 

STOT SE 1 
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STOT RE 2 * 

Skin Sens. 1 

Aquatic Chronic 

2 

4,4'-methylenedi-o-toluidine** 838-88-0 0.0005% w/w 707   Carc. 1B 

Acute Tox. 4 * 

Skin Sens. 1 

Aquatic Acute 1 

Aquatic Chronic 

1 

6-methoxy-m-toluidine** 

(p-cresidine) 

120-71-8 0.0005% w/w 1,162   Carc. 1B 

Acute Tox. 4 * 

4,4'-methylenebis[2-chloro aniline]** 

(2,2'-dichloro-4,4'-methylenedianiline (MOCA)) 

101-14-4 0.0005% w/w    Carc. 1B 

Acute Tox. 4 * 

Aquatic Acute 1 

Aquatic Chronic 

1 

4,4'-oxydianiline** 

(p-aminophenyl ether) 

101-80-4 0.0005% w/w 1,160   Carc. 1B 

Muta. 1B 

Repr. 2 

Acute Tox. 3 * 
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Acute Tox. 3 * 

Acute Tox. 3 * 

Aquatic Chronic 

2 

2,4,5-trimethylaniline** 137-17-7 0.0005% w/w 1,158   Carc. 1B 

Acute Tox. 3 * 

Acute Tox. 3 * 

Acute Tox. 3 * 

Aquatic Chronic 

2 

4-Aminoazobenzene** 

(Solvent Yellow 1/ CI 11000 

4-phenylazoaniline) 

60-09-3 0.0005% w/w 990   Carc. 1B 

Aquatic Acute 1 

Aquatic Chronic 

1 

p-Phenylenediamine** 106-50-3 0.0005% w/w   Yes Acute Tox. 3 * 

Acute Tox. 3 * 

Acute Tox. 3 * 

Eye Irrit. 2 

Skin Sens. 1 

Aquatic Acute 1 
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Aquatic Chronic 

1 

Sulphanilic acid** 

(4-aminobenzenesulphonic acid) 

121-57-3 0.0005% w/w 1,257   Eye Irrit. 2 

Skin Irrit. 2 

Skin Sens. 1 

4-amino-3-fluorophenol** 399-95-1 0.0005% w/w 1,242   Carc. 1B 

Acute Tox. 4 * 

Skin Sens. 1 

Aquatic 

Chronic 2 

2,6-xylidine 

(2,6-dimethylaniline) 

87-62-7 0.0005% w/w    Carc. 2 

Acute Tox. 4 * 

Acute Tox. 4 * 

Acute Tox. 4 * 

STOT SE 3 

Skin Irrit. 2 

Aquatic Chronic 

2 

6-amino-2-ethoxynaphthaline 293733-

21-8 

0.0005 %     

2,4-xylidine 95-68-1 0.0005%     
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Pigment Red 7 (PR7)/CI 12420 

(N-(4-chloro-2-methylphenyl)-4-[(4-chloro-2-

methylphenyl)azo]-3-hydroxynaphthalene-2-

carboxamide) 

6471-51-

8 

0.1% w/w  12 Yes Not listed 

Pigment Red 9(PR9)/CI 12460 

(4-[(2,5-dichlorophenyl)azo]-3-hydroxy-N-(2-

methoxyphenyl)naphthalene-2-carboxamide) 

6410-38-

4 

0.1% w/w   Yes Not listed 

Pigment Red 15 (PR15)/CI 12465 

(4-[(4-chloro-2-nitrophenyl)azo]-3-hydroxy-N-(2-

methoxyphenyl)naphthalene-2-carboxamide) 

6410-39-

5 

0.1% w/w   Yes Not listed 

Pigment Red 210(PR210)/CI 12477 61932-

63-6 

0.1% w/w   Yes Not listed 

Pigment Orange 74 (PO74) 85776-

14-3 

0.1% w/w   Yes Not listed 

Pigment Yellow 65 (PY65)/CI 11740 

(2-[(4-methoxy-2-nitrophenyl)azo]-N-(2-

methoxyphenyl)-3-oxobutyramide) 

6528-34-

3 

0.1% w/w   Yes Not listed 

Pigment Yellow 74 (PY74)/CI 11741 

(2-[(2-methoxy-4-nitrophenyl)azo]-N-(2-

methoxyphenyl)-3-oxobutyramide) 

6358-31-

2 

0.1% w/w   Yes Not listed 

Pigment Red 12 (PR12)/CI 12385 6410-32-

8 

0.1% w/w   Yes Not listed 
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(3-hydroxy-4-[(2-methyl-4-nitrophenyl)azo]-N-(o-

tolyl)naphthalene-2-carboxamide) 

Pigment Red 14 (PR14)/CI 12380 

(4-[(4-chloro-2-nitrophenyl)azo]-3-hydroxy-N-(2-

methylphenyl)naphthalene-2-carboxamide) 

6471-50-

7 

0.1% w/w   Yes Not listed 

Pigment Red 17 (PR17)/CI 12390 

(3-hydroxy-4-[(2-methyl-5-nitrophenyl)azo]-N-(o-

tolyl)naphthalene-2-carboxamide) 

6655-84-

1 

0.1% w/w   Yes Not listed 

Pigment Red 112 (PR112)/CI 12370 

(3-hydroxy-N-(o-tolyl)-4-[(2,4,5-

trichlorophenyl)azo]naphthalene-2-carboxamide) 

6535-46-

2 

0.1% w/w 1,346 11 Yes Not listed 

Pigment Yellow 14 (PY14)/CI 21095 

(2,2'-[(3,3'-dichloro[1,1'-biphenyl]-4,4'-

diyl)bis(azo)]bis[N-(2-methylphenyl)-3-

oxobutyramide]) 

5468-75-

7 

0.1% w/w   Yes Not listed 

Pigment Yellow 55 (PY55)/CI 21096 

(2,2'-[(3,3'-dichloro[1,1'-biphenyl]-4,4'-

diyl)bis(azo)]bis[N-(2-methylphenyl)-3-

oxobutyramide]) 

6358-37-

8 

0.1% w/w   Yes Not listed 

Pigment Red 2 (PR2)/ CI 12310 

(4-[(2,5-dichlorophenyl)azo]-3-hydroxy-N-

phenylnaphthalene-2-carboxamide) 

6041-94-

7 

0.1% w/w   Yes Not listed 
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Pigment Red 22 (PR22)/ CI 12315 

(3-hydroxy-4-[(2-methyl-5-nitrophenyl)azo]-N-

phenylnaphthalene-2-carboxamide) 

6448-95-

9 

0.1% w/w   Yes Not listed 

Pigment Red 146 (PR146)/ CI 12485 

(N-(4-chloro-2,5-dimethoxyphenyl)-3-hydroxy-4-[[2-

methoxy-5-

[(phenylamino)carbonyl]phenyl]azo]naphthalene-2-

carboxamide) 

5280-68-

2 

0.1% w/w   Yes Not listed 

Pigment Red 269 (PR269)/ CI 12466 

(N-(5-chloro-2-methoxyphenyl)-3-hydroxy-4-[[2-

methoxy-5-

[(phenylamino)carbonyl]phenyl]azo]naphthalene-2-

carboxamide) 

67990-

05-0 

0.1% w/w   Yes Not listed 

Pigment Orange 16 (PO16)/ CI 21160 

(2,2'-[(3,3'-dimethoxy[1,1'-biphenyl]-4,4'-

diyl)bis(azo)]bis[3-oxo-N-phenylbutyramide]) 

6505-28-

8 

0.1% w/w   Yes Not listed 

Pigment Yellow 1 (PY1)/ CI 11680 

(2-[(4-methyl-2-nitrophenyl)azo]-3-oxo-N-

phenylbutyramide) 

2512-29-

0 

0.1% w/w  4 Yes Not listed 

Pigment Yellow 12 (PY12)/CI 21090 

(2,2'-[(3,3'-dichloro[1,1'-biphenyl]-4,4'-

diyl)bis(azo)]bis[3-oxo-N-phenylbutyramide]) 

6358-85-

6 

0.1% w/w 1,263  Yes Not listed 
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Pigment Yellow 87 (PY87)/ CI 21107:1 

(2,2'-[(3,3'-dichloro-4,4'-

biphenylylene)bis(azo)]bis[2',5'-

dimethoxyacetoacetanilide]) 

15110-

84-6, 

14110-

84-6 

0.1% w/w   Yes Not listed 

Pigment Yellow 97 (PY97)/ CI 11767 

(N-(4-chloro-2,5-dimethoxyphenyl)-2-[[2,5-dimethoxy-

4-[(phenylamino)sulphonyl]phenyl]azo]-3-

oxobutyramide) 

12225-

18-2 

0.1% w/w   Yes Not listed 

Pigment Orange 13 (PO13)/ CI 21110 

(4,4'-[(3,3'-dichloro[1,1'-biphenyl]-4,4'-

diyl)bis(azo)]bis[2,4-dihydro-5-methyl-2-phenyl-3H-

pyrazol-3-one]) 

3520-72-

7 

0.1% w/w   Yes Not listed 

Pigment Orange 34 (PO34)/ CI 21115 

(4,4'-[(3,3'-dichloro[1,1'-biphenyl]-4,4'-

diyl)bis(azo)]bis[2,4-dihydro-5-methyl-2-(p-tolyl)-3H-

pyrazol-3-one]) 

15793-

73-4 

0.1% w/w   Yes Not listed 

Pigment Yellow 83 (PY83)/ CI 21108 

(2,2'-[(3,3'-dichloro[1,1'-biphenyl]-4,4'-

diyl)bis(azo)]bis[N-(4-chloro-2,5-dimethoxyphenyl)-3-

oxobutyramide]) 

5567-15-

7 

0.1% w/w  48 Yes Not listed 

Solvent Red 1 (SR1)/ CI 12150 

(1-[(2-methoxyphenyl)azo]-2-naphthol) 

1229-55-

6 

0.1% w/w 1,231   Not listed 
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Acid Orange 24 (AO24)/ CI 20170 

(Sodium 4-[[3-[(dimethylphenyl)azo]-2,4-

dihydroxyphenyl]azo]benzenesulphonate) 

1320-07-

6 

0.1% w/w 1,232   Not listed 

Solvent Red 23 (SR23)/ CI 26100 

(1-(4-(phenylazo)phenylazo)-2-naphthol) 

85-86-9 0.1% w/w 1,353 51  Not listed 

Acid Red 73 (AR73)/ CI 27290 

(Sodium 6-hydroxy-5-(4-

phenylazophenylazo)naphthalene-2,4-disulphonate) 

5413-75-

2 

0.1% w/w 1,233   Not listed 

Disperse Yellow 3/ CI 11855 

(N-[4-[(2-hydroxy-5-

methylphenyl)azo]phenyl]acetamide) 

2832-40-

8 

0.1% w/w 1,055   Carc. 2 

Skin Sens. 1 

Acid Green 16 

(sodium 4-{[4-(diethylamino)phenyl][4-

(diethyliminio)cyclohexa-2,5-dien-1-

ylidene]methyl}naphthalene-2,7-disulfonate) 

12768-

78-4 

0.1% w/w    Not listed 

Acid Red 26 

(Disodium 1-(2,4-dimethylphenylazo)-2-

hydroxynaphthalene-3,6-disulphonate) 

3761-53-

3 

0.1% w/w    Not listed 

Acid Violet 17 

(Hydrogen [4-[[4-(diethylamino)phenyl][4-[ethyl(3-

sulphonatobenzyl)amino]phenyl]methylene]cyclohexa-

4129-84-

4 

0.1% w/w    Not listed 
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2,5-dien-1-ylidene](ethyl)(3-

sulphonatobenzyl)ammonium, sodium salt) 

Basic Red 1 (9-[2-(ethoxycarbonyl)phenyl]-3,6-

bis(ethylamino)-2,7-dimethylxanthylium chloride) 

989-38-8 0.1% w/w   Yes Not listed 

Disperse Blue 106 (Ethanol, 2-[ethyl[3-methyl-4-[2-(5-

nitro-2-thiazolyl)diazenyl]phenyl]amino]-) 

12223-

01-7 

0.1% w/w    Not listed 

Disperse Blue 124  61951-

51-7 

0.1% w/w    Not listed 

Disperse Blue 35 12222-

75-2 

0.1% w/w    Not listed 

Disperse Orange 37 

(Propanenitrile, 3-[[4-[2-(2,6-dichloro-4-

nitrophenyl)diazenyl]phenyl]ethylamino]- 

12223-

33-5 

0.1% w/w    Not listed 

Disperse Red 1 

(2-[ethyl[4-[(4-nitrophenyl)azo]phenyl]amino]ethanol) 

2872-52-

8 

0.1% w/w    Not listed 

Disperse Red 17 

(2,2'-[[3-methyl-4-[(4-

nitrophenyl)azo]phenyl]imino]bisethanol) 

3179-89-

3 

0.1% w/w    Not listed 

Disperse Yellow 9 (N-(2,4-dinitrophenyl)benzene-1,4-

diamine) 

6373-73-

5 

0.1% w/w    Not listed 
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Pigment Violet 3 (4-[(4-Aminophenyl)-(4-

methyliminocyclohexa-2,5-dien-1-

ylidene)methyl]aniline) 

1325-82-

2 

0.1% w/w    Not listed 

Pigment Violet 39 (Methanaminium, N-[4-[bis[4-

(dimethylamino)phenyl]methylene]-2,5-cyclohexadien-

1-ylidene]-N-methyl-, molybdatephosphate) 

64070-

98-0 

0.1% w/w    Not listed 

Solvent Yellow 2 (4-dimethylaminoazobenzene) 60-11-7 0.1% w/w    Not listed 

Bis(2-ethylhexyl) phthalate† (DEHP) 117-81-7 0.07% w/w 677  Yes Repr. 1B 

Dibutyl phthalate† (DBP) 84-74-2, 

93952-

11-5 

0.009% w/w 675  Yes Repr. 1B 

Aquatic Acute 1 

Benzo[a]pyrene 50-32-8, 

63466-

71-7 

0.0000005 %     

Notes: *Substances found in tattoo inks and PMU. **Soluble. ‡Chromium VI. †RO2 only.  
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Supplementary table B:  lists 19 colourants that are prohibited for use as hair dyes under Annex II of the CPR but permitted for use 

as colorants in cosmetics without conditions under Annex 4 of the CPR. 

The Agency rprposesecommends that the substances on this list should be derogated from the scope of this restriction. 

Substance name 

 

Market 

name 

CAS EU 

REACH 

Register

ed 

CPR 

Ann

ex II 

# 

CPR 

Ann

ex IV 

# 

Allowed 

subject 

to con 

ditions 

In 

tatto

o 

inks

* 

Has 

impuri

ty 

Self-

classificat

ion 

notified to 

ECHA’s 

C+L 

inventory 

ECHA’s 

C+L 

inventor

y 

notificati

on # 

1,4-bis(p-

tolylamino)anthraquinone 

Solvent 

Green 3, 

CI 61565 

128-

80-3 

Y 1364 91   Y Not 

Classified 

(93.0%), 

Aquatic 

Chronic 4 

(4.1%), 

Eye Irrit. 2 

(2.4%), 

Skin Irrit. 2 

(2.4%), 

STOT SE 

3 (2.2%), 

Carc. 2 

(0.2%), 

Muta. 2 

(0.2%), 

1,680 
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STOT RE 

2 (0.2%), 

Skin Sens. 

1 (0.1%) 

29H,31H-phthalocyaninato(2-

)-N29,N30,N31,N32 copper 

 

Pigment 

Blue 15, 

CI 74160 

147-

14-8 

Y 1367 105  Y Y Not 

Classified 

(97.9%), 

Aquatic 

Chronic 4 

(1.4%), 

Skin Sens. 

1 (1.4%), 

Aquatic 

Chronic 1 

(0.4%), 

Aquatic 

Chronic 3 

(0.4%), 

Aquatic 

Acute 1 

(0.3%), 

Eye Irrit. 2 

(0.1%), 

Skin Irrit. 2 

(0.1%) 

1,403 
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Dihydrogen (ethyl)[4-[4-

[ethyl(3-

sulphonatobenzyl)amino](4-

hydroxy-2-

sulphonatobenzhydrylidene]cy

clohexa-2,5-dien-1-ylidene](3-

sulphonatobenzyl)ammonium, 

disodium salt 

 

Fast 

Green 

FCF, CI 

42053 

2353

-45-9 

Y 1357 61   Y Eye Irrit. 2 

(42.2%), 

STOT SE 

3 (42.2%), 

Skin Irrit. 2 

(42.2%), 

Not 

Classified 

(24.3%), 

Muta. 2 

(18.9%), 

Carc. 2 

(13.5%) 

185 

6-chloro-2-(6-chloro-4-methyl-

3-oxobenzo[b]thien-2(3H)-

ylidene)-4-

methylbenzo[b]thiophene-

3(2H)-one 

 

 

VAT Red 

1, CI 

73360 

2379

-74-0 

Y 1365 100  Y N Not 

Classified 

(86.8%), 

Aquatic 

Acute 1 

(10.5%), 

Aquatic 

Chronic 1 

(10.5%), 

Skin Sens. 

1 (0.5%) 

219 



106 

 

Disodium 3-[(2,4-dimethyl-5-

sulphonatophenyl)azo]-4-

hydroxynaphthalene-1-

sulphonate 

 

Red, CI 

14700 

4548

-53-2 

Y 1341 18   Y Not 

Classified 

(100.0%) 

185 

N-(5-chloro-2,4-

dimethoxyphenyl)-4-[[5-

[(diethylamino)sulphonyl]-2-

methoxyphenyl]azo]-3-

hydroxynaphthalene-2-

carboxamide 

 

Pigment 

Red 5, CI 

12490 

 

6410

-41-9 

Y 1347 14  Y Y Not 

Classified 

(98.7%), 

Skin Sens. 

1 (1.3%) 

223 

Calcium 3-hydroxy-4-[(1-

sulphonato-2-naphthyl)azo]-2-

naphthoate 

 

Pigment 

Red 

63:1, CI 

15880 

6417

-83-0 

Y 1349 29  Y Y Not 

Classified 

(97.9%), 

Aquatic 

Chronic 3 

(0.4%) 

243 

Sodium 4-(2,4-

dihydroxyphenylazo) 

benzenesulphonate  

 

Acid 

Orange 

16, CI 

14270 

547-

57-9 

 1330 17   N Not 

Classified 

(100.0%) 

8 
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4-(phenylazo)resorcinol Solvent 

Orange 

1, CI 

11920 

2051

-85-6 

 1343 7   N Eye Irrit. 2 

(51.9%), 

STOT SE 

3 (51.9%), 

Skin Irrit. 2 

(51.9%), 

Not 

Classified 

(48.1%) 

135 

Tetrasodium 6-amino-4-

hydroxy-3-[[7-sulphonato-4-

[(4-sulphonatophenyl)azo]-1-

naphthyl]azo]naphthalene-2,7-

disulphonate  

Food 

Black 2, 

CI 27755 

2118

-39-0 

 1354 52  Y N Not 

Classified 

(100.0%) 

32 

Polychloro copper 

phthalocyanine when used as 

a substance in hair dye 

products, Polychloro copper 

phthalocyanine  

Pigment 

Green 7; 

CI 74260 

1328

-53-6 

Y 1369 1077  Y N Not 

Classified 

(97.3%), 

Eye Irrit. 2 

(2.7%), 

Acute Tox. 

4 (2.1%), 

STOT SE 

3 (0.4%) 

845 

                                                             

7 According to Annex IV of the CPR, PG 7 is allowed in cosmetic products except when used in eye products (column g). It is also not allowed for use in hair colours (Annex II 
of CPR). 
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1-[(2-Chloro-4-

nitrophenyl)azo]-2-naphthol 

(Pigment Red 4; CI 12085) 

and its salts when used as a 

substance in hair dye 

products, 1-[(2-Chloro-4-

nitrophenyl)azo]-2-naphthol 

and its insoluble barium, 

strontium and zirconium lakes, 

salts and pigments, Pigment 

red 4 

CI 

12085/R

ed 

2814

-77-9 

Y 1345 9 3% Y Y Not 

Classified 

(90.4%), 

Aquatic 

Chronic 4 

(9.6%), 

Eye Irrit. 2 

(9.6%) 

240 

Trisodium 3-hydroxy-4-(4′-

sulphonatonaphthylazo)napht

halene-2,7-disulphonate (Acid 

Red 27; CI 16185) when used 

as a substance in hair dye 

products, Trisodium 3-

hydroxy-4-(4'-

sulphonatonaphthylazo)napht

halene-2,7-disulphonate 

 

CI 16185 

/ ACID 

RED 27 

915-

67-3 

Y 1350 33 Purity 

criteria as 

set out in 

Commiss

ion 

Directive 

95/ 

45/EC (E 

123) 

 Y Not 

Classified 

(63.0%), 

Eye Irrit. 2 

(36.3%), 

STOT SE 

3 (36.3%), 

Skin Irrit. 2 

(36.3%), 

Aquatic 

Chronic 3 

(0.7%) 

146 

Ethanaminium, N-(4-((4-

diethylamino)phenyl)(5-

hydroxy-2,4-

CI 42051 

/ ACID 

BLUE 3 

3536

-49-0 

 1356 60 Purity 

criteria as 

set out in 

 Y Not 

Classified 

(100.0%) 

134 
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disulfophenyl)methylene)-2,5-

cyclohexadien-1-ylidene)-N-

ethyl-, hydroxide, inner salt, 

calcium salt (2:1) (Acid Blue 3; 

CI 42051) when used as a 

substance in hair dye 

products, Ethanaminium, N-(4-

((4-(diethylamino)phenyl)(5-

hydroxy-2,4-

disulfophenyl)methylene)-2,5-

cyclohexadien-1-ylidene)-N-

ethylhydroxide, inner salt, 

calcium salt (2:1) and its 

insoluble barium, strontium 

and zirconium lakes, salts and 

pigments 

 

Commiss

ion 

Directive 

95/ 

45/EC (E 

131) 

2-(6-Hydroxy-3-oxo-

(3H)xanthen-9-yl)benzoic acid; 

Fluorescein and its disodium 

salt (Acid Yellow 73 sodium 

salt; CI 45350) when used as 

a substance in hair dye 

products, Disodium 2-(3-oxo-

6-oxidoxanthen-9-yl)benzoate 

CI 

45350/ 

Yellow 

518-

47-8 

Y 1332 74 6%  Y Not 

Classified 

(87.0%), 

Eye Irrit. 2 

(11.4%), 

Skin Irrit. 2 

(10.6%), 

Acute Tox. 

4 (0.8%), 

254 
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 Muta. 1A 

(0.8%) 

CI 

45350/ 

Yellow 

2321

-07-5 

Y  N Eye Irrit. 2 

(88.7%), 

Not 

Classified 

(8.3%), 

STOT SE 

3 (0.6%), 

Skin Irrit. 2 

(0.6%) 

168 

4′,5′-Dibromo-3′,6′-

dihydroxyspiro[isobenzofuran-

1(3H),9′-[9H]xanthene]-3-one; 

4′,5′-Dibromofluorescein; 

(Solvent Red 72) and its 

disodium salt (CI 45370) when 

used as a substance in hair 

dye products, 4',5'-Dibromo-

3',6'-

dihydroxyspiro[isobenzofuran-

1(3H),9'-[9H]xanthene]-3-one 

and its insoluble barium, 

strontium and zirconium lakes, 

salts and pigments 

CI 45370 

/ 

SOLVEN

T RED 

72/ 

Orange 

596-

03-2 

Y 1,33

3 

75 Not more 

than 1 % 

2-(6- 

hydroxy-

3-oxo-

3H-

xanthen- 

9-y1) 

benzoic 

acid and 

2 % 2-

(bromo-

6-

hydroxy-

3-oxo- 

 N Not 

Classified 

(56.4%), 

Acute Tox. 

3 (41.8%), 

Eye Irrit. 2 

(1.8%), 

STOT SE 

3 (1.8%), 

Skin Irrit. 2 

(1.8%) 

55 

 4372

-02-5 
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 3H-

xanthen-

9-yl) 

benzoic 

acid 

2-(3,6-Dihydroxy-2,4,5,7-

tetrabromoxanthen-9-

yl)benzoic acid; Fluorescein, 

2′,4′,5′,7′-tetrabromo-; (Solvent 

Red 43), its disodium salt 

(Acid Red 87; CI 45380) and 

its aluminium salt (Pigment 

Red 90:1 Aluminium lake) 

when used as a substance in 

hair dye products, Disodium 2-

(2,4,5,7-tetrabromo-6-oxido-3-

oxoxanthen-9-yl)benzoate and 

its insoluble barium, strontium 

and zirconium lakes, salts and 

pigments 

CI 

45380/ 

Red 

1508

6-94-

9 

 

Y 1334 76 Not more 

than 1 % 

2-(6- 

hydroxy-

3-oxo-

3H-

xanthen- 

9-y1) 

benzoic 

acid and 

2 % 2-

(bromo-

6-

hydroxy-

3-oxo- 

3H-

xanthen-

9-yl) 

benzoic 

acid 

 Y Acute Tox. 

4 (60.4%), 

Not 

Classified 

(37.5%), 

Skin Sens. 

1 (2.1%) 

48 

CI 45380 

/ 

PIGMEN

T RED 

90:1 

ALUMIN

UM 

LAKE 

1587

6-39-

8 

 

Y  N Not 

Classified 

(100.0%) 

6 

CI 45380 

/ ACID 

RED 87 

1737

2-87-

1 

 

Y  Y Eye Irrit. 2 

(84.4%), 

Not 

Classified 

(10.6%), 

Eye Dam. 

443 
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1 (4.5%), 

Acute Tox. 

4 (0.5%) 

2′,4′,5′,7′-Tetraiodofluorescein, 

its disodium salt (Acid Red 51; 

CI 45430) and its aluminium 

salt (Pigment Red 172 

Aluminium lake) when used as 

a substance in hair dye 

products, Disodium 2-(2,4,5,7-

tetraiodo-6-oxido-3-

oxoxanthen-9-yl)benzoate and 

its insoluble barium, strontium 

and zirconium lakes, salts and 

pigments 

CI 45430 

/ 

PIGMEN

T RED 

172 

ALUMIN

UM 

LAKE 

1222

7-78-

0 

Y 1337 80 Purity 

criteria as 

set out in 

Commiss

ion 

Directive 

95/ 

45/EC (E 

127) 

 N Not 

Classified 

(92.1%) 

63 

CI 45430 

/ ACID 

RED 51 

1642

3-68-

0 

Y  Y Acute Tox. 

4 (93.2%), 

Aquatic 

Chronic 4 

(26.1%), 

Not 

Classified 

(5.9%), 

Aquatic 

Chronic 3 

(0.9%) 

222 

Disodium 4-[(5-chloro-4-

methyl-2- 

CI 

15865/R

ed 

3564

-21-4 

 1348 28   N Not 

Classified 

(100%) 

70 
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sulphonatophenyl)azo]-3-

hydroxy-2-naphthoate 

Notes: *Substances found in tattoo inks and PMU. Source (JRC, 2015b) 

 



   

 

Supplementary table C: Table C will list all substances that appear on Annex II of the 

CPR at the time that the Agency submits this proposal to the Appropriate Authorities 

(DEFRA and the Welsh and Scottish Governments). Annex II of the CPR can be 

consulted here:  https://www.legislation.gov.uk/eur/2009/1223/annex/II. These 

substances will be in scope of the restriction. 

 

Supplementary table D: Table D will list all substances that appear on Annex IV of the 

CPR subject to conditions in column g: i) Colouring agents in cosmetic products 

intended to be applied in the vicinity of the eyes, in particular eye make-up and eye 

make-up remover, ii) Colouring agents in cosmetic products intended not to come into 

contact with the mucous membranes, iii) Colouring agents allowed exclusively in 

cosmetic products intended to come into contact only briefly with the skin (rinse-off 

products) at the time that the Agency submits this proposal to the Appropriate 

Authorities. Annex IV of the CPR can be consulted here: 

https://www.legislation.gov.uk/eur/2009/1223/annex/IV. These substances will be in 

scope of the restriction. 

 

Supplementary table E: Table E will list all substances that appear on Annex IV of the 

CPR which are permitted to be used in cosmetic products subject to conditions in 

columns h to i of that Annex (e.g., purity requirements, maximum allowed 

concentrations of the substances themselves or their constituents) at the time that the 

Agency submits this proposal to the Appropriate Authorities. Annex IV of the CPR can 

be consulted here: https://www.legislation.gov.uk/eur/2009/1223/annex/IV. These 

substances will be permitted for use in tattoo inks providing the conditions laid out in 

Annex IV of the CPR are adhered to. 

 

 

 

https://www.legislation.gov.uk/eur/2009/1223/annex/II
https://www.legislation.gov.uk/eur/2009/1223/annex/IV
https://www.legislation.gov.uk/eur/2009/1223/annex/IV

