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Biological Applications  
 

 

    ABSTRACT 
 

This presentation will focus on current and recent research group which includes the fabrication, 

modification and applications of nanoscale materials from carbon, metals, metal oxides and 

polymers. Nanoscale materials have unique and tunable properties enabling applications in 

various fields spanning from health, electronics, energy and environmental sectors.  Specifically, 

we highlight the properties of these materials that enable their applications in detection, 

therapeutics and remediation of environmental pollutants. We will demonstrate the real-time 

electrochemical sensing of proteins down to nanomolar levels using modified conducting 

polymer nanowires. We will also demonstrate the sorption, preconcentration and electrochemical 

detection of heavy metals ions in aqueous solutions down to parts per billion levels using 

modified carbon-based nanomaterials. Additionally, fast and efficient removal of these heavy 

metals from aqueous solutions in a matter of minutes to levels that are much below the 

Environmental Protection Agency’s guidelines for drinking water will also be demonstrated. 

Finally, we will demonstrate how nanomaterials stabilize and enhance the activity of biological 



molecules such as enzymes and nucleic acids and how these nanoconjugates have been used for 

biosensing and nucleic acid delivery purposes.   
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