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Abstract:  
 

Bioelectronics is the discipline resulting from the convergence of biology and 
electronics and it has the potential to significantly impact many areas especially 
in healthcare and medicine, homeland security, forensics, and protecting the 
environment and the food supply.  Not only can advances in electronics impact 
biology.  Among this, the development of the neuron microelectrodes (i.e., recording and stimulating the electrical activity 
of neuron) approximately 40 years ago was one of the defining moments that helped establishing the field of neuron 
chemistry, electrophysiology, and is now an integral part of clinical practice. However, due to the technical limitations, 
such as inducing neuron damage, low throughput, etc., of the existing carbon or other metal-based microelectrodes, more 
reliable and efficient analytical tools are required for mapping the structure and functions of a complicated brain neuron 
system.   
Stretchable electronics concerns electrical and electronic circuits and combinations of these that are elastically or 
inelastically stretchable by more than a few percent while retaining function, which is a rapidly emerging interdisciplinary 
technology fields involving chemists, physists, material scientists, engineers and biologists.  This lecture will outline the 
recent research activities for the development of functional micro and stretchable electrodes and their current and 
potential applications in medical analysis especially in neuron analysis.  Several type of electrodes, including SECM/SICM 
microelectrodes, CMOS based micro electrode arrays, and PDMS based stretchable electrodes, developed at Tohoku 
University (Japan) and Florida International University (FIU), will be introduced.  
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