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In recent years, development of a pocketable chemical sensor, which can measure
chemical substances on-site for healthcare and agriculture, is desired. A biomarker is a
chemical substance that reflects biological condition because of relation to a vital activities
and metabolism in interstitial fluids and biogas of animals and plants. A chemical sensor to
detect biomarkers is expected for applications to self-health management by point-of-care
testing (PoCT) and high-quality agricultural production by metabolic monitoring. In addition,
the pocketable chemical sensor combined with IoT technology is useful for building-up of a
chemical substance database, which can be applied to exploration of therapeutic approach and
prediction of agricultural production capacity. Previously, high-performance liquid
chromatography (HPLC) and gas chromatography (GC) have been used as conventional
methods for chemical substance detection. These methods require sample transportation to
and the measurement in laboratories, which were difficult to measure unstable and degradable
biomarkers. Therefore, the chemical sensors for on-site measurements require a highly
selective molecular recognition element (receptor) and a small signal transduction element
(transducer). In this thesis, an electrochemical sensor and a quartz-crystal microbalance
(QCM) sensor were adopted as a small transducer for detection of biomarkers in a gaseous
phase and liquid phase. Furthermore, enzymes and cyclodextrins as a biomolecule were
functionalized by compositing with organic materials as selective receptor membranes to
capture biomarkers It was revealed that sensing surfaces optimized for each chemical sensor,
which had a postage stamp-sized sensor chip, were able to detect biomarkers in gaseous phase
and liquid phase with sufficient sensitivity for practical use.
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