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Abstract:  
Bioanalysis, such as bioimaging, has been a useful technology for modern biology. Among several bi-
oimaging technologies, fluorescence-based imaging has been the most popular since fluorescence 
measurement usually has high sensitivity and its chemicals are commercially available. Electrochem-
ical imaging has also been used to evaluate biomaterials because of its simplicity, lower detection 
limit, and selectivity. For bioanalysis using an electrochemical way, the most common tool is scan-
ning electrochemical microscope (SECM), a type of scanning probe microscope. SECM has been used 
to detect the local electrochemical characteristics on surfaces, and applied for bioanalysis, such as 
cell analysis. However, the SECM technique may take a long time to acquire an electrochemical image 
due to time required for scanning with the probe, and might be unsuitable for high throughput bioa-
nalysis and real-time imaging. To obtain a higher temporal resolution toward and achieve high 
throughput analysis, several electrochemical devices and systems have been developed using tech-
nology based on microelectro-mechanical-systems (MEMS). Recently, our group has developed a 
novel electrochemical devices and systems based on redox cycling and CMOS for bioanalysis. These 
electrochemical devices and systems is useful for bioanalysis, such as bioimaging, and will play a ma-
jor role in the future development of biotechnology. 
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