Characterization of optical clearing mechanisms in Kidney
tissues: discrimination of clear cell renal cell carcinoma
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The optical immersion clearing technique reduces light scattering in tissues and
related studies have previously allowed the detection and characterization of pathologies
such as cancer [1]. Characterizing the diffusion of water and of the optical clearing agent
(OCA) during tissue immersion treatments is essential to understand the underlying
mechanisms of tissue clearing. The two main mechanisms, commonly designated as
tissue dehydration and refractive index (RI) matching, are directly associated to the water
and OCA fluxes in the tissues [2].

This study evaluated the diffusion properties of water and sucrose in human
kidney tissues, both healthy and with clear cell carcinoma, the most common subtype of
kidney cancer. Kinetic collimated transmittance (7c) spectral measurements were
performed from kidney samples immersed in water-sucrose solutions of different
osmolarities. The characteristic diffusion times (7) of sucrose were estimated from these
measurements as 334.8 s and 382.0 s for healthy and tumorous tissues, respectively,
while the corresponding diffusion times of water were 60.5 s and 60.0 s.

In addition to the kinetic 7: spectral measurements, sample thickness
measurements were also performed during treatments characterized by unique sucrose
and water fluxes, allowing to calculate the diffusion coefficients (D) of water and sucrose
in the healthy kidney as 1.39 x 10 cm?/s and 3.06 x 1077 ¢cm?/s, and in the tumorous
tissue as 1.06 x 10 cm?/s and 2.15 x 107 cm?/s.

These findings provide cancer-discriminating parameters that may support the
differentiation and optical characterization of healthy and tumorous kidney tissues.
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