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NANOPHASE BONE SUBSTITUTE 
 
 

Our technology is designed for use in the treatment of defects of skeletal tissue.  The technology involves a new 
biomaterial useful in delivering drugs as well as providing mechanical support. The 
material possesses a biomimetic design allowing it to be removed from the implant site 
via bone remodeling as opposed to chronic inflammation resulting from hydrolytic 
degradation used by most commercially available resorbable materials.  
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MOLECULAR IMAGING OF TUMORS FOR IDENTIFICATION OF TUMOR CELLS & THEIR RESECTION 
 
 

The idea proposed here is based on the concept that a targeted fluorescent imaging probe can be applied to cancerous 
tissue as needed during surgery, serving to interactively guide the surgeon to the location of any 
remaining abnormal tissue which is not grossly visible.  This image demonstrates activation of the 
probe identifying tumor cells as shown by the positive red fluorescent signal. 
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AUTOMATICALLY-TRIGGERED ELECTRICAL STIMULATION FOR RESTORING SCAPULAR STABILITY 
 

The human shoulder provides the arm with a huge range of motion, but this flexibility is 
achieved by providing stability (i.e., holding the various shoulder joints together) primarily 
by active muscle control. Unfortunately, many disorders that affect shoulder muscles can 
(and often do) negatively impact the stability of the glenohumeral (ball and socket) joint and 
the scapula (the foundation for all arm movements), reducing movement ranges and often 
producing pain.  This work is a critical component of a larger project to develop, 
commercialize, and clinically deploy a functional electrical stimulation (FES) system for 
restoring stability to the shoulder in such cases. 
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CONTROL OF SEIZURE ACTIVITY WITH ELECTRICAL STIMULATION 
 

Electrical stimulation applied to the brain, also known as deep brain stimulation (DBS), is a promising method for 
therapeutic control of neurological disorders including epilepsy and Parkinson’s disease. Yet, the mechanisms of 
action for electrical stimulation are unknown. The goal of this work is to develop a 
new therapy to target an area that affects a large portion of the hippocampus. 
Targeting this area will allow the possibility to deliver therapeutic electrical 
stimulations to a large region of epileptic tissue and prevent the propagation of 
epileptic seizures outside of the epileptic focus.  The image to the right 
demonstrates seizure activity in vivo. 
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SLIVER SENSOR FOR MINIMALLY INVA E IN VIVO MONITORING OF GLUCOSE 

op layer of the skin. 

ology has the 
otential to lend itself to the advancement of diagnostics in diabetic patients. 
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The sliver sensor is a micro-miniature sensing platform meant for implantation in the t
The individual sensing spots will change color depending on the changes in 
concentration of specific analytes in the interstitial fluid.  This techn
p
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IMPROVED ASSESSMENTS OF CARTILAGE NANOSCALE DENSITIES 

tients, and that 
etectable changes in the nanoscale cartilage densities can be used to diagnose early-stage knee OA.   

 

 
This work is focused on a new diagnostic MRI method that can non-invasively assess the nanoscale densities of 
cartilage tissues. We hypothesize that DKI can be developed and optimized to evaluate cartilage in pa
d
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