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 The number of people who have tattoos or plan to get them is 
increasing

 Laser tattoo removal is a more and more common treatment

Motivation I
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Answers?
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Optcal radiation penetration in the skin

Source: SCENIHR, Health effects of artificial light, 19 March 2012



Raman spectroscopy in the measurement of 
tattoo inks - opportunities and challenges

Raman spectroscopy
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Raman spectroscopy

Laser λ = 830 nm

iDus DU401ABR–DD CCD Camera

200 - 1900 cm-1 (835 - 1000 nm)
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Materials

Raman spectra of inks: smoothed
with the Savitzky–Golay method, 
baseline–corrected, and normalized.
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Materials

The tattooed Phantoms A–C and the normalized and baseline-corrected Raman spectra
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Results – phantom study

(a–c) Smoothed and 

baseline-corrected spectra 

of Phantoms A, B, and C in 

comparison to the spectra 

of tattoos made in them 

with Inks 2 and 4;

(d) Ink 5 in comparison to 

Ink 5 injected into 

Phantoms A, B, and C.
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Results – porcine skin

(a) Pre-processed Raman spectra of Inks 1–5 tattooed in porcine skin and the spectrum of pure porcine skin.

(b) Comparison between the pure porcine skin and pure Phantom B spectra, as well as comparison between Ink

4 in Phantom B, reference spectrum of Ink 4, and Ink 4 in the porcine skin.
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Opportunities and challenges

Pigments deliver a very intense Raman signal, which is a great advantage 

when measuring in the skin - the signal coming from the skin is negligible.

Mesurement does not require biopsy.

Measurement procedure is fast.

Due to the high absorption of a large number of pigments, measurements 

of tattoo inks are difficult - the samples overheat, the signal blinds the 

detector - reconfiguration of the measuring system is required.

In skin, tattoo can be accidentally removed during the measurement.

If there is more than one pigment in the ink, the measurement signals may 

cover each other partly

HOWEVER
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Motivation II 
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Case study
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Lymph node removal

There is a large population of pigment-laden macrophages (tattoo? anthracosis? melanin?)
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Raman experiment




