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Cubic Silicon Carbide Implantable                                       
Neural Prosthetic   

ADVANTAGES:  

 Biocompatible, chemically inert, strong 

 Excellent elastic semiconductor 

 Prevents encapsulation from glial 

response  

An Implantable Neural Prosthetic for Brain 

Machine Interface System 

Microelectrode Array of Shanks Made of     

3C-SiC and Shank Tip with Electrodes  

USF Available Technologies  

R esearchers at the University of South Florida have developed 

a novel biocompatible material for the construction of a    

planar neural prosthetic. 

The brain machine interface (BMI) offers therapeutic options to      

relieve many individuals suffering from central nervous system (CNS) 

or peripheral nervous system (PNS) disabilities due to disease or    

trauma. The central component of the BMI system is the neuronal 

prosthetic which interacts within the brain and with the body's              

electrophysiological signals. Implantable neuronal prosthetics have 

the ability to receive electrical signals directly from neurons or       

muscles and to deliver electrical signals to these same cells,      

providing a means for closed loop BMI systems. The failure of these 

devices over time is thought to arise from low material 

biocompatibility that activates the immune response of the body. 

There is a need for an implantable neuronal prosthetic that is capable 

of being implanted in the body for extended periods of time without 

failure.  

Our researchers have invented an implantable neuronal prosthetic 

for placement in a brain of a patient for receiving and sending       

electrical signals. The implantable neuronal prosthetic interacts      

directly with single or small groups of targeted neurons within the 

CNS or PNS. The prosthetic is constructed out of single crystal cubic 

silicon carbide (3C-SiC) which is biocompatible, chemically inert, 

physically strong and an elastic semiconducting material. The BMI      

devices constructed out of 3C-SiC can yield significantly higher       

activity rate after implementation, as compared to the devices 

constructed out of currently existing materials.    
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