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Using Thin-Film Gold Electrodes (!School of Science and Technology, Institute of Science
Tokyo, 2Institute for Collaborative Biotechnologies, University of California, Santa Barbara)
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Electrochemical Aptamer-Based (EAB) sensors are biosensors that utilize the DNA
conformational change caused by the specific binding of methylene blue (MB)-modified DNA
aptamer to target molecules!!!. Since EAB sensors can monitor target molecules in vivo in real-
time, they are being applied to implantable sensors using gold wires as electrode substrates!?! .
In this study, we envisioned to fabricate thin-film gold electrodes that can be applied to
biological tissues such as skin, and evaluate their electrochemical properties for the
development of wearable EAB sensors. Specifically, we evaluated the usefulness of various
thin-film gold electrodes for EAB sensors by comparing the electrochemical properties of gold
electrodes fabricated by sputter, thermal evaporation (therm. evap.) or ink-jet printing (two
types of Au ink, Au-J ink: gold nano-ink and Au-JB ink gold nano-ink with binder particles)
with those of conventional gold wire electrodes. Stability evaluation by Square Wave
Voltammetry (SWV) showed that current baseline was 1-2 pA lower for wire, therm. evap.,
and Au-JB ink than for sputter and Au-J ink. SWV showed that therm. evap. and Au-JB ink are
thin-film gold electrodes that prevent charge accumulation due to overcurrent, compared to
sputter and Au-J ink (Fig. 1), suggesting the suitability for long-term use in the EAB sensor’).
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