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A pilot study on measuring the human cortisol using an electronic device
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Abstract

The precise measurement of human emotion is of pivotal importance in the field of emotion science. Based on
the perspective of psychoneuroimmunoendocrinology, human emotion is now considered to be measurable by body
fluid. The biological molecule cortisol, which is known for the stress hormone, has been widely investigated to help
researchers to estimate the stress loaded on human body. Until now, several measurement techniques such as High
Performance Liquid Chromatography (HPLC), fluorometric assay, and reverse phase chromatography have been
developed. However, since these measurements are expensive, take relatively long time for an operation, and they
are not portable, they are not appropriate for POCT (point of care testing). In this paper we demonstrate the
performance of a miniaturized-microwave resonant device in the measurement of cortisol. Our method has many
advantages in that it requires a small volume of sample, has fast response time, is easy to operate and needs no
labeling process. Besides, it will shed a light on the measurement techniques for emotion science.
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Figure 1. Design and fabrication of the electronic device for

cortisol detection; (a) split-ring resonator based on
microstrip  transmission line  with coated masking
layer, (b) fabricated sample and measurement.
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Figure 2. S21 resonant-characteristics of the simulated and
measured sample.
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Figure 3. Biological process of sensor surface for measuring
cortisol: (a) experimental and (b) control group.
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Figure 4. Resonant frequency change with cortisol concentration
variation.
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