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The micro/nanoelectrode has unique characteristics, which are not expected for conventional electrodes, such as the
capability to perform localized measurements, low double layer charging currents, low ohmic drops, and fast mass
transport. Scanning electrochemical microscopy (SECM) with a micro/nanoelectrode for detecting electroactive
chemical species and is an effective tool for the investigation of the localized chemical properties of sample surfaces and
interfaces. Because SECM has high temporal resolution under physiological conditions, it is particularly well suited for
quantitative measurements of chemicals like neurotransmitters, nitric oxide, reactive oxygen species, and oxygen, which
are released/consumed by living cells. This article presents an overview of the recent progress of SECM.
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Fig. 1. Schematic illustration of the (a) feedback mode. (b)

Approach curves toward conducting (top curves) and
insulating (bottom curves) substrates. RG is defined as the
ratio between the insulator thickness and the radius of the
microdisk electrode. (c¢) Generation collection mode.
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Fig.2. SECM setup.
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Fig. 3. Schematic diagram of SECM bio-sensing applica-
tions. (a) Ionic and redox current simultaneous measurements
of transport across a BLM. (b) Characterization of a reporter
system using SECM. The expression of the secreted ALP is
monitored electrochemically. (c) Membrane protein (EGFR :
epidermal growth factor receptor) detection using SECM
generation-collection mode.
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Fig. 4. (color online). (a) Schematic of SECM-SICM. (b)
GOx images of conventional SECM and SECM-SICM. (c)
Schematic of voltage-switching mode SECM. Topography
(Left) and electrochemical (Right) images of A431 cells.
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