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ZER S OMEFE (3230) : By combining the electrophoresis method and the conventional Coulter
method, we previously proposed the Electrophoretic Coulter Method (ECM) - a technique that enables
simultaneous analysis of the size and { values of individual specimens. In this study, we validate ECM
in ¢ measurement of biological cells by a conventional Dynamic Light Scattering (DLS) to apply ECM
to the field of clinical medicine. We use sheep’s red blood cells (RBCs) as biological cells. The & of
RBC is varied by adsorption of Immunogloblin G (IgG) to RBC. We are able to obtain the difference
between (s of RBCs and those of RBCs—IgG by using ECM. In addition, we demonstrate that s
obtained using ECM show a good agreement with those obtained by the conventional DLS and our
ECM can distinguish biological cells using the difference of s. Furthermore, we propose that
SOI(Silicon On Insulator) wafers or SOQ(Silicon On Quartz) wafers should be utilized as platforms for
integration of ECM systems combined with electric detectors or optical detectors and sorting systems,
and we characterize fundamental characteristics of SOI wafers and SOQ wafers in detail.
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Fig. 1 Schematic diagram of the experimental
system. (a) Configuration of measurement
instruments. (b) Shape of the microchannel.
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Fig. 2 Snapshots of the PSL particles in the
microchannel and ion current modulations
caused by the PSL particles. The time interval
between each photograph is 33.3 msec.
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Fig.4 Ion current modulations caused by PSL
particles of 3 u m in diameter. (a) Series of

current pulses. (b) An enlarged current pulse.
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Fig.5 Snapshots of the RBC in the
microchannel and ion current modulations
caused by the RBCs. The time interval
between each photograph is 33.3 msec.
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Table 1 Comparison of the RBC’s size and
zeta potential measured by conventional

method and ECM.

Size Zeta potential [mV]
distribution [m] Before After
Conventional 4.20 + 0.47 -16.90 £1.77 | -9.10 +1.45
ECM 4.67 +£0.26 -11.42+338 | -7.55+0.22
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Fig.6 Electric field dependence of particles
velocity.
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Fig.7 Zeta potential and diameters of (a)sheep’s
RBCs and (b) rabbit’s RBCs estimated
simultaneously using ECM.
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Fig.8 The zeta potential and size of
individual RBC and RBC-IgG were measured
using ECM.
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