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Light Scattering Model of a Biconcave Red Blood Cell and Analysis of the Photon

Migration in Continuous Blood Flow

Daisuke SAKOTA™ ** and Setsuo TAKATANT*

We have sought for non-invasive diagnosis of blood during the extracorporeal circulation support. To
achieve the goal, we have newly developed a photon-cell interactive Monte Carlo (pciMC) model for
optical propagation in the flowing blood. The pciMC actually describes the interaction of photons with
3-dimentional biconcave red blood cells (RBCs). The scattering is solved by micro-scopical RBC
boundary condition based on geometric optics. By using pciMC we modeled the RBCs inside the
extracorporeal circuit will be oriented by the blood flow. The pciMC model can duplicate the changes
in the photon propagation through moving RBCs with various orientations and accurately predicts the
hematocrit within 1% error rate. The pciMC can be used to gain an understanding of the optical
properties of blood and their dependency on the rheological conditions, and consequently, aid in the
development of non-invasive blood monitoring in extracorporeal circulation therapies.
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