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Application of Organic Circuit with Inkjet-Printed Electrodes to Lactate Sensing
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Wearable sensor device technologies, which enable continuous monitoring of biological information from the
human body, are promising in the fields of sports, healthcare, and medical applications. Further thinness, light weight,
flexibility and low-cost are significant requirements for making the devices attachable onto human tissues or clothes
like a patch. Here we demonstrate a flexible and printed circuit system consisting of an enzyme-based amperometric
sensor, feedback control and amplification circuits based on organic thin-film transistors on a plastic film. This simple
system worked very well like a potentiostat for electrochemical measurements, and enabled the quantitative and
real-time measurement of lactate concentration with high sensitivity of 1 V/mM and a short response time of a hundred

seconds.
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Photograph and (b) schematic structure of the
fabricated lactate sensor electrode. (c) The principle
of lactate sensing.
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Fig.2 Printed organic transistors and circuits on a
plastic film. (a) Photograph of the devices. (b)
Cross-polarized optical microscope image of the
OTFT channel. (c) schematic structure of the
fabricated OTFT devices.
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Fig.3 Transfer characteristics of the OTFT.
Drain-source current (Ips) and gate-source current

(les) were plotted as a function of gate-source
voltage (Ves).
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Fig.4 A three-electrode circuit system for

amperometric electrochemical sensing.
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Fig.5 Quantitative measurement of lactate
concentration using the printed organic circuit
system and the printed lactate sensor electrode.
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