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Introduction

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

Insoluble pigments o
2
= Inorganic (e.g., Carbon Black, TiO,, Fe,O,)

= Organic (e.g., hydrazone pigments, polycyclic pigments) N

Challenging analysis

aing y Pigment Red 22
Elemental and molecular (bio)imaging (PR 22)
= Method without time-consuming sample preparation

» Detection of inorganic and organic pigments or specific elements of the pigments

Pigment Green 7
(PG 7)



Micro X-Ray Fluorescence (UXRF) — Elemental Imaging

» Fast elemental screening of unknown samples
* Non-destructive technigue
o Spatial resolution: 25 pm

« Higher concentrations are necessary




esorption lonization-MS Imaging (LDI-MSI) — Molecular Imaging

Molecular information (pigments)

Spatial resolution: 20 pm Mass Spectrometer

No matrix necessary for pigment analysis g
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LDI-MS Imaging of Tattooed Skin
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Deposition of
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LDI-MS Imaging of Tattooed Skin
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Workflow
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Mass Spectral Library Creation — LDI-MS(+)
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Mass Spectral Library Creation — LDI-MS(+)

Intensity




ass Spectral Library Creation — LDI-MS*(+) and LDI-MS(-)
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‘ Library Match Window
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@ Matched 23 compounds for feature list row1186 . X
Windows Setup dialog Toggle sorting: MATCH SCORE +~ Couple y-zoom Set chart font
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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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0f Elemental and Molecular Bioimaging for Another Sample
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ySIS Results of 68 Skin Samples and Their Co-occurrence

a) WXRF Results
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Results of 68 Skin Samples and Their Co-occurrence

c) Co-occurrence Network
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Analysis Results of 68 Skin Samples and Their Co-occurrence

c) Co-occurrence Network
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Summary and Conclusion

Overlay Complementary elemental and molecular bioimaging of skin samples:

 WXRF: Fast screening of elements (e.g., Fe, Ti,...)

» LDI-MS: Detection of organic pigments and Carbon Black
* FFPE or frozen skin thin sections

o Simple sample preparation

a) UXRF Results
3
cfillas

. Annotation results:
None || >+«

* 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
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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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