(®)
2013 2016

Three-dimensional measurement of blood cell behavior using digital holographic
microscopy and confocal micro-PIV

Oishi, Masamichi
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In order to clarify the specific behavior of red blood cells (RBCs) such as
deformation, rotational motion of the membrane and axial migration which have a large influence on
the blood flow in the capillaries, we developed the "digital holographic microscope (DHM)" and tried

to measure the three-dimensional motion of RBCs and its surrounding flow.

Firstly, three-dimensional shape of RBC was measured using high magnification DHM. Then, the DHM-PTV
(Particle Tracking Velocimeter) system which can measure the three-dimensional flow field was
developed bg detecting and tracking tracer particles dispersed in the surrounding flow. This system
achieved submicron spatial resolution and particle position detection accuracy.

In addition, in order to improve the reproducibility of RBC measurement, we designed microchannels
that can control the position of RBCs passively by flow. As a result of verifying the performance of
these channels using DHM, RBCs were controlled within the range of about 5um.
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