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Long-Term Implantable Silicon Carbide Neural 
Interface Device Using the Electrical Field Effect 

ADVANTAGES:  

 Nontoxic 

 Chemically resistant 

 Potential Parkinson’s disease treatment 

 Safely interacts with the brain for 

extended time periods 

An Implantable and Biocompatible Brain 

Machine Interface Device 

The Proposed Design for the 3C-SiC 

Neural Implant 

USF Available Technologies  

R esearchers at the University of South Florida have 

developed an implantable neural interface device 

fabricated from cubic silicon carbide (3C-SiC). 

Silicon is a chemical element often used in the manufacturing of 

several transistor and insulator transistor devices including those 

found in field effect devices. Field effect devices are electronic 

machines that are used to interact with neurons in the central 

nervous system by receiving and sending signals. They utilize a 

high electrical impedance to influence the electrochemical 

environment within the body. Unfortunately, field effect devices 

are ineffective over long periods of time in biological environments 

for several reasons. One main reason is that both silicon and 

silicon oxide have been proven to exhibit poor biocompatibility in 

the body and are consequently not candidates for 

implantation. Therefore, replacing this silicon with a more 

biocompatible material is ideal. 

USF researchers have developed an implantable neuronal interface 

device fabricated from 3C-SiC. 3C-SiC has the chemical and 

physical resilience required to withstand the body’s environment 

without producing toxic byproducts. It can therefore be used to 

generate a biocompatible semiconductor field effect device that 

safely interacts with the brain for long periods of time. The device 

signals capacitively and receives signals using field effect 

transistors. These signals can be used to drive very complicated 

systems such as multiple degree of freedom limb prosthetics and 

sensory replacements. It may additionally assist in therapies for 

diseases such as Parkinson's disease.  
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