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1. INTRODUCTION:

The presence of melanin in human epidermis influences the optical properties in the first [ayer of
probed tissues, affecting light absorption and possibly hindering the acuracy of NIRS
measurements. Intrinsic features of the time-domain (TD) NIRS technigue can potentially avoid
these Issues, enhancing the accuracy of oximetry readings across diverse skin pigmentation
ranges.

2. METHODS:

A three-fold approach was adopted to test the effect of skin pigmentation on TD-NIRS measurements:

1. Phantom measurements; 2. Static in-vivo measurements; 3. Dynamic In-vivo measurements. Acquisitions were
performed using two research-grade commercial TD-NIRS oxymeters (NIRSBOX, PIONIRS s.r.l) with a compact
optical probe having 2.5 cm S/D separation. Data analysis was based on the semi-infinite homogeneous modelling.
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3. RESULTS:
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Phantom measurements showed maximum deviations from bulk phantom nominal values lower than 1% for StO,
and tHb values, across all combinations of pigmentation-mimicking phantoms. From the in-vivo campaign, the
statistical analysis (one-way ANOVA) did not reveal significant differences within different clusters for both tHb and
StO, values. Also, StO, dynamic variations (difference form the reference, i.e. the non-pigmented phantom), have
been found to be lower than 1% on average, regardless the pigmentation level and the StO, reference value itself.
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