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Silicon Carbide Biomedical Technology for Bone Implants, Stents and Brain-Machine Interfaces 
Amorphous silicon carbide (SiC) has been used for several years as a non-biofouling coating in 
biomedical devices such as coronary stents and bone implants. However, up to recently, the 
biocompatibility of single crystal SiC, which presents appealing bio-sensing potentialities, has been in 
question. A comprehensive study of the biocompatibility of this wide band-gap semiconductor has been 
performed with extremely promising results which show the higher performance of SiC in bio-
environments with respect to Si, the leading semiconductor, and introduce SiC into a unique class of 
materials that is both bio- and hemocompatible. The work presented here originates from these 
compelling in vitro findings, and brings them to a new level by confirming the biocompatibility of SiC, 
this time in vivo, and precisely in a neuronal environment. A semiconducting chip with 3C-SiC and Si 
faces was surgically implanted into the brain of a wild mouse to evaluate the response of the microglia 
with outstanding results. Being glial cells indicative of immuno-inflammatory response of the body to 
the implant, a high concentration of these cells on the chip is considered as a sign of reduced 
biocompatibility. The Si control shank was fully covered with activated glial cells while the 3C-SiC shank 
only displayed evidence of cell attachment where Si material was available to the cells. Moreover, 
results of an AFM study are presented here which show the degradation of Si surfaces after that a cell 
culture was performed on it. On the other hand the mechanical and chemical resilience of SiC, together 
with its outstanding performance in vivo in a neuronal environment, make it the optimum candidate for 
future biocompatible biomedical devices. 
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Dr. Saddow’s research interests are to develop wide-bandgap semiconductor materials for biomedical 
applications MEMS/NEMS applications. His group has demonstrated the in-vitro biocompatibility of 3C-
SiC to numerous cell lines and lately his research has focused on the central nervous system. He was 
recently appointed to the Department of Molecular Pharmacology and Physiology in the USF College of 
Medicine based on the interdisciplinary nature of this work. 
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His ultimate research objective is to develop smart sensors for harsh environments and biomedical 
applications based on wide band gap semiconductor materials. His main expertise was in the 
development of a hot-wall CVD growth capability specializing in the growth of SiC epitaxial films on Si 
substrates. He is a senior member of the IEEE and has over 100 publications on SiC materials and 
devices, with nearly half in archived journals. He recently has edited two books on SiC: Advances in 
Silicon Carbide Processing and Applications © 2004 and Silicon Carbide Biotechnology © 2012. For 
more information on Dr. Saddow's research activities visit his homepage at 
http://www.eng.usf.edu/~saddow  
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