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• Inks consist of different ingredients (pigments, suspending agents, preservatives,…)

• Insoluble pigments

 Inorganic (e.g., Carbon Black, TiO2, FexOy)

 Organic (e.g., hydrazone pigments, polycyclic pigments)

• Challenging analysis

• Elemental and molecular (bio)imaging

 Method without time-consuming sample preparation

 Detection of inorganic and organic pigments or specific elements of the pigments
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Micro X-Ray Fluorescence (µXRF) – Elemental Imaging

• Fast elemental screening of unknown samples

• Non-destructive technique

• Spatial resolution: 25 µm

• Higher concentrations are necessary
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Laser Desorption Ionization-MS Imaging (LDI-MSI) – Molecular Imaging

• Molecular information (pigments)

• Spatial resolution: 20 µm

• No matrix necessary for pigment analysis

• Deparaffinization of paraffin embedded samples (FFPE)

Ionization

Mass Spectrometer



LDI-MS Imaging of Tattooed Skin
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LDI-MS Imaging of Tattooed Skin
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Mass Spectral Library Creation – LDI-MS1(+)
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Matching Results of Structurally Related Pigments
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Tattooed Skin Samples
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Elemental Bioimaging of a Tattooed Skin Sample
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Combination of Elemental and Molecular Bioimaging
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Combination of Elemental and Molecular Bioimaging for Another Sample
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Analysis Results of 68 Skin Samples and Their Co-occurrence

18



Analysis Results of 68 Skin Samples and Their Co-occurrence

19



Analysis Results of 68 Skin Samples and Their Co-occurrence
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Complementary elemental and molecular bioimaging of skin samples:
• µXRF: Fast screening of elements (e.g., Fe, Ti,…)
• LDI-MS: Detection of organic pigments and Carbon Black
• FFPE or frozen skin thin sections
• Simple sample preparation

Annotation results:
• Pigments in 68 of 68 skin samples
• Mixture of up to 7 pigments
• Total of 140 pigment annotations with 14 unique structures
• Ti, Fe, PR 122, PR 170, PB 15, PV 19, PR 266, and PV 23

Summary and Conclusion
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Molecular Bioimaging after Library Matching
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Elemental and Molecular Analysis of 13 Tattoo Inks
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