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Abstract

As a basic research for the development of a non-invasive blood glucose sensor using millimeter waves, we have
presented a method for measuring the dielectric properties of high loss dielectrics, based on the reflection method, and
investigated the variation of the dielectric properties of glucose-water and glucose-0.9% NaCl solutions in the 10~% GHz
range. In the proposed method, a minimal reflection condition is formed by placing a specially-chosen low-loss
plane-parallel plate in front of a high-loss medium under test at a given frequency range. Using the minimal power
reflection coefficient and the corresponding frequency at this condition, the dielectric properties of the medium can be
determined. The measured results on pure water have shown the adequacy of the proposed method. The measured results
on glucose-water and glucose-0.9% NaCl solutions in the 10~90 GHz range showed that the vanations of the dielectric
properties of glucose solutions according to the change of their glucose concentration were maximum in the 30~45 GHz
range. From these facts we concluded that the variation of about 3 mmole/L in the glucose solutions must be
distinguished with the measurement accuracies of #0.1 dB and +0.01 GHz..
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