
           

         Graduate Seminar (EEL 6936) 

  Department of Electrical Engineering 

    http://ee.eng.usf.edu/Grad_Seminar 
 

              

Dr. Christopher Frewin, Research Associate 
Department of Bioengineering 

 Erik Jonsson School of Engineering and Computer Science 

The University of Texas at Dallas, Dallas, TX 

Wednesday, November 23, 2016, 2:00 p.m. - 3:00 p.m. 

Center for Urban Transportation Research (CUTR) Room 102 
 

Improving the Reliability of Cortical Neural Implants 
 

Abstract 
 

Implantable microelectrodes have yet to show a robust long-term reliability, where failure mechanisms 

include both biotic and abiotic processes. The biotic mechanism is believed to originate from the chronic 

foreign body response following initial implantation. Abiotic mechanisms have been shown to involve 

material degradation, stress mismatch, and interactions between multiple materials. Our group is 

investigating two different approaches to these issues. The first approach is through a class of polymers 

known as shape memory polymers (SMP). Unlike many polymers, our SMP formulations do not 

significantly swell with water absorption (< 3% volume change), and small alterations in monomer 

ratios allow for the tuning of device stiffness and transition temperature. This tuning allows us to 

fabricate probes possessing the stiffness required for tissue insertion, but quickly soften to the modulus 

of brain, avoiding secondary micro-motion injuries. As the devices are mechanically compliant and do 

not swell over time, they do not further displace healthy tissue as well. Our second approach involves a 

physically resilient, chemically inert semiconductor material, silicon carbide (SiC). It has been shown 

that many materials deteriorate within the physical environment, leading to electrical and physical 

device failure. As a semiconductor, SiC has the advantage of alternating doping allowing creation of 

electrical current barriers, enabling the fabrication of a single material electrode. This material not only 

will not degrade or delaminate, but it also hampers a negative biotic response, as SiC has previously 

shown excellent long-term in vivo compatibility within multiple tissues and flowing blood. Although 

there are many questions which are still being examined for both the solutions, the presentation will 

show excellent arguments and evidence in each approach meriting serious consideration for improving 

the reliability of neural implants and other biomedical applications. 
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