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In Vivo Measurement and Analysis of Dielectric Properties of Biological Tissues from 1 MHz
to 120 MHz
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Abstract: Objective To study the in vivo measurement and analysis method of dielectric properties of biological tissues in
high frequency band and provide some directions for the in vivo study of dielectric properties of human. Methods This study
made one port reflection measurement on the rabbit’ s liver, muscle and kidney tissues using open-ended coaxial probein the
frequency ranged from 1 MHz to 120 MHz. The phase calibration problem of open-ended coaxial probe in working frequency
band was solved by the phase cancellation method. The diel ectric properties of tissues at different frequencies were calculated
according to the smplified equivalent circuit model and compared with the results of impedance measurement. On the other
hand, the Cole-Cole equation was used to fit the curve of measurement data and analyze the dielectric properties of biological
tissues under test. Results Judging from the results compared with data of impedance measurement, the open-ended coaxial
probe could measure the dielectric properties of biological tissues in high frequency band well. Also, the phase calibration
problem of the open-ended coaxial probe could be also solved well by phase cancellation method. And the measurement data
shows that the biological tissues which contain the same water content have more similar dielectric properties in high frequen-
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cy than low frequency which shows the conclusion dispersion and polarization of water in tissues takes more interference on
dielectric property in high frequency. What is more, it is also found by the Cole-Cole equation curve fitting that the difference
among the tissues of different species are shown on the relaxation parts of the Cole parameter. Conclusion The principle anal-
ysis and measurement results validate the feasibility to apply open-ended coaxia probe for measurement of dielectric proper-
ties of biological tissues and the feasibility to apply the Cole-Cole equation for measurement data fitting and analysis of dielec-
tric properties of biological tissues, which may be hel pful for the further study.

Key words: open-ended coaxial probe; dielectric properties; dispersion; cole-cole equation
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