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Microelectronic fiber-based multimodal bio-
interface 
Summary 

Cells inside of our brain are communicating via chemicals. It is important to study the in-brain chemistry 

to advance our fundamental understanding of the brain and accelerate the findings of targeted 

therapeutics for various neurological or psychiatric disorders. Recently, leveraging the thermal drawing 

process, we have successfully developed multifunctional fibers, with optical, chemical and electrical 

functionalities within a thin strand of fiber [1]. Lately, we further expanded fiber functionality with 

electrochemical sensing and actuation modalities, not only for advancing fundamental neuroscience 

studies but also for application in daily health monitoring. In this talk, I will discuss about our work in 

advancing fiber-based multimodal bio-interface with the focus on deciphering in-brain intrinsic chemical 

release.  

First, I will introduce our recent development - the aptamer functionalization on microelectronic fibers 

for in vivo neurochemical sensing (manuscript submitted). Then I will discuss about the deep-brain 

chemical imaging via polymer-fiber-coupled field effect sensors [2,3] as well as multielectrode-fiber-

enabled bipolar electrochemistry[4,5]. Finally, not limited to sensing modalities, we recently succeeded 

in incorporating mechanical actuation within fibers, which enables fiber movement guided by sensing 

information (PCT patent filed). 
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