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Estimation of optical properties in biological tissue using time-resolved
spectroscopy with femtosecond laser
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Diffuse optical tomography (DOT), one of the most sophisticated optical
imaging techniques for observations through biological tissue, provides functional and anatomical
information. DOT image reconstruction algorithm essentially consists of the forward and inverse
problems. Tissue optical properties, absorption and reduced scattering coefficients, are crucial for

modeling light propagation in biological tissue (the forward problem) and guessing initial values
in the inverse problem, whereas these values remain unknown in detail due to difficulties in the
experimental determination and significant variations in tissue constitution. The aim of this study
was in situ separate estimation of the optical properties of the gray and white matter in the brain
tissue. We employed the femtosecond time-resolved spectroscopy system to measure the brain tissues
of living rats and a monkey, estimating the optical properties by using a look-up table created by

the Monte Carlo method.
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Rat (n=8) 12 (SD) [mm-1] 4s° (SD) [mm?]
Gray matter 0.054 (0.017) 1.67 (1.09)
White matter 0.029 (0.015) 2.13 (1.11)
Monkey (n=1, 3 brain regions) 1a (SD) [mm-Y] us° (SD) [mm?]
Gray matter 0.084 (0.012) 1.97 (0.29)
White matter 0.021 (0.017) 2.40 (0.60)
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