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Issue/ Objective
Since the introduction of the restriction in Annex XVII to (EC) No 1907/2006 (REACH), the 
availability of REACH compliant mixtures for the use in tattoos or permanent make-up (tattoo 
inks) continues to be a major challenge for the European industry. 
• Insufficient commercial supply of tattoo inks for the European Tattoo and PMU industry
• Limited or no availability of conform and safe inks due to
− Some specifications are technical not feasible (impurity limits) or unavailability of complying 

raw materials
− Lack of standardized analytical methods
− Missing guidelines for practical implementation of the requirements for the manufactures
− Incoherent enforcement on the international market/ of the member states
• Increased (personal) imports from non/less regulated markets
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Labeling 
Labeling under REACH is a major challenge in PMU & Tattoo industries. 
Conflicts of labelling requirements under REACH and established national regulations and 
uncertainties on the  execution of REACH requirements lead to major complications. 
• Because of the size of the bottles not all information can be included on the label
• It is not possible to provide all information in the languages of all member states
• Label complaints from control bodies although the labels show full conformity with REACH
 Guidelines for industries are required
 Actions for harmonised enforcement of REACH are required 
 Labeling according to the Cosmetics regulation should be accepted

For example, some control bodies require tattoo ink labels to state “REACH compliant”. The 
EU restriction does not require such a criterion and enforcement authorities in other member 
states complain that this wording is incorrect. In some cases, this has already led to the 
officially ordered disposal of tattoo inks that were flawless as such.
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Provisions on Labeling - Annex XVII to  
(E.C) No 1907/2006
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Labeling issues
Example 1:  Vet lab 1807-015186 22 HB426
Example 2: Vet lab 1807-015186 22 HB427
• MT.DERM GmbH was inspected in March 2023 from responsible regulatory authorities 

(Bezirksamt Berlin Tempelhof-Schöneberg, VetLab 18).
• 10 ml bottles were collected and analysed
• No toxicological complains
• Label complaints
- Warning statement “Contains Nickel” is missing on the label. This statement is included in 
the manual only
- “List of ingredients” is missing on the label. This information is included in the manual only
- “Best before use” information is not written in national language. It is not allowed to use 
symbols from cosmetic regulation 
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Not REACH complaint

Not REACH complaint

Not complaint to TatVO



Urgent need of Analytical 
Standards  
As a manufacturer we want to comply with the REACH regulations and thereof defined impurity limits. 
To place safe products on the market universal applicable standards are required for manufacturers & 
analytical laboratories.
 Missing standards & guidance led to major uncertainties for the operating stakeholders
 Analytical data must be reliable and comparable 
For example, a RAPEX notification was initiated based on data from full copper analysis. In contrast, 
the EU restriction states that only “soluble” copper is to be considered.
• Existing analytical methods not develop for Tattoo inks
• For Data interpretation the specific situation of tattoo in the body and pigment ingredients of the 

formulation must be considered
• Different sample preparations e.g. extraction or total decomposition led to different results
• Soluble Copper and soluble Chromium IV should only be analysed with extraction methods; e.g. in 

Chromium oxide green inks total decomposition method could led to false positive results   
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Aldehydes
• New limit for Acetaldehyde/ Formaldehyde: 0.5 ppm
• Root cause for formaldehyde/ acetaldehyde in Tattoo inks 

are liquid components itself, formation during storage, 
sterilization processes as well as preservatives or some bottle 
materials. 

• Purity requirements of substances like Glycerol, Propylene 
Glycol, Ethanol are defined in Monographies of Ph.Eur. 

• Limit for aldehydes (including formaldehyde) in the 
Pharmacopoea Europaea (Ph.Eur.): 10 ppm

 Technical unavoidable entry of aldehydes from liquid 
components with highest purity/ safety certification
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Analytics of Aldehydes- comparison of 
different Laboratories
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• A major issue in (aldehyde) analytics in Tattoo inks are missing standards for measurements 
and sample preparation

• Different laboratories generate different outcomes in measured aldehydes and other 
analytes  

Measurement performed on 3 different research samples.
CTL GmbH: various extraction methods, analysis with GC-MS and HPLC.
PiCA GmbH: watery extraction and derivatization, analysis with GC-MS.
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Analytics of Aldehydes – comparison of 
different methods
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• Depending on applied method and derivatization (sample preparation), different 
aldehyde levels are measured    

 Harmonized analytical standards are required
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* False positive result due to formation of acetaldehyd through measurement

*



• We found potential formation of aldehydes during sterilization processes
• Validated gamma sterilization process according to ISO 11137-2 “sterilization of health care products” 

with 15/35 kGy min./max. dose).
• Lowest effective dose to attain a SAL (sterility assurance level) of < 10 -6

Formation of Aldehydes - Sterilization
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*Dispersion carrier = pre mix/ master batch of all liquids for ink formulation
* All data from MT.Derm GmbH on ingredients with PH.Eur. quality
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Formation of Aldehydes
• Glycerol and Propylene Glycols are known to decompose into formaldehyde & 

acetaldehyde under thermal conditions (oxy(dehydration)).
• This effect is known to be triggered by temperature and energy levels (e.g. e-cigarettes)
• A negative effect under specific environmental conditions like UV/ sunlight exposure or 

elevated temperatures during transportation/storage at the customer site can not 
excluded

Root cause for potential aldehyde formation during sterilization and different 
environmental conditions should be investigated

The risk to customers from microbiological contamination due to ineffective sterilization 
should be weighed against the risk from potential aldehyde formation 
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Natural Sources of Formaldehyde

https://www.lgl.bayern.de/lebensmittel/chemie/toxische_r
eaktionsprodukte/formaldehyd/index.htm

UTH = ultra high temperature
processing

• Formaldehyde is natural produced by  fruit, vegetables, 
meat, fish, …

• Formaldehyde limits seem to extend in processed food 
items

• Endogenous formaldehyde is generated from different 
methylated compounds by demethylases, and from 
interconversion of glycine and serine that is catalyzed 
by pyridoxal phosphate



Endogenous Formaldehyde turnover 
• Essential metabolic intermediate present in 

all cells 
• Formaldehyde blood concentrations in 

humans is 2.6 mg/L
• The daily endogenous turn over of 

formaldehyde has been estimated to be 
around 878-1310 mg/kg 
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Microbiological safety
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• ResAP(2008)1: “ Sterile in this context means the absence of viable organisms, including 
viruses.“

• Preservatives should only be used to ensure preservation after opening & not for correction 
of insufficient microbiologic purity

• Many preservatives are known to be formaldehyde releasers and therefore are restricted 
under REACH

• REACH: microbiological quality/risk is not considered

To ensure consumer safety harmonized standards for analytics and acceptable limits for  
“sterile” are required 

Monitoring of inks from the E.U. and imported inks are required 



Required Actions from the Forum
• Collecting information/ experience from different NEAs and stakeholders
• Discuss the collected information/experience and analyse the consistency between
member states
• Develop guidance and harmonized standards for E.U. manufactures and import of ink from 

non. E.U. countries
− Toxicological impurity analysis/ methodology  (e.g. for heavy metals, aldehydes)
− Microbiological safety (limits, analytical standards, sterilization procedures)
− Labeling

• Funding of Research on the safety and metabolisms of pigments and inks in the body
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Thank you very much for your attention.

Special thanks to 
Dr. Veith Houben, CTL GmbH Bielefeld
Dr. Larisa Schmidt & Michael Paffenholz, 
MT.DERM GmbH
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