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Early Detection of Circular Tumor Cell Using Micro-well Types of Electrodes and
Its High Sensitivity in Microwave Bands
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Because the internal organs have high dielectric loss, the dielectric loss
tangent of the Circulating Tumor Cell (CTC) will be high and the Q-factor of the electrode may be
deteriorated. To overcome such difficulty, the improvement of the Q-factor was considered by using
the ring-resonator type of electrode (RRTE) connected with oscillator consisting of FET and
capacitance as the feedback circuit. The equivalent circuit of RRTE with oscillator circuit was made

on the circuit simulation and the frequency characteristics were calculated. From these results, it
was numerically confirmed that the Q-factor was improved when the tissue having high dielectric
loss was set on the electrode. Furthermore, as the early experiment, the oscillation frequency
spectrums were well-separated by MHz order when the organ tissue of the cattle was set at the
parallel electrode on the RRTE inserted of the human organ and the oscillation frequencies were
measured.
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