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Research Areas and Interests 

DNA SPECIFIC SENSOR 

Hypermethylated DNA can be detected in body fluids from prostate cancer patients and may be a 

useful biomarker as opposed to PSA which is relatively unspecific. The goal of this project is to 

analyze altered strands of DNA which are prevalent in prostate cancer patients, such as the 

hypermethylated GSTP1 promoter, to allow for a more selective and sensitive screening tool for 

prostate cancer. A novel electrochemical sensing technique has been developed and utilized for 

the detection of the methylated strands of DNA specific to prostate cancer patients. This will 

allow for a low-cost, fast and specific detection tool for prostate cancer screening versus current 

techniques which are considerably more costly,slow, non-specific and invasive.  Our label-free 

electrochemical detection of DNA hybridization is based on a simple electrochemical technique 

called cyclic voltammetry (CV) in which the current at the working electrode is plotted versus 

the applied voltage to give the cyclic voltammogram. A custom-developed 16-channel 

microelectrode array chip is covered with electropolymerized conducting polymer bilayer 

consisting of polypyrrole (PPy) and poly[2,5-dithienyl-(N-3-phosphorylpropyl)pyrrole] (pTPT), 

which acts as electrochemically controlled ion-exchanger during the CV. In a chloride-

containing buffer,  the rate of exchange of chloride ion, and thus the shape of CV, is affected by 

the electrostatic barrier at the electrode/buffer interface.   Upon hybridization of the ssDNA 

probe with its complementary ssDNA target, the charge at the sensing layer increases, hindering 

the exchange of chloride ions which in turn reduces the current flow and affects the shape of the 

CV.  The identification of the hybridization event is then obtained by subtraction of the 

individual CVs after and before the hybridization event. 

 

 

 



Teaching 

Principles of Chemistry I (CHEM 1211K) 

Principles of Chemistry II (CHEM 1212K) 

Scientific Mathematics (CHEM 2310) 

Quantitative Analysis I (CHEM 3151K) 

Quantitative Analysis II (CHEM 3152K) 

Polymer Science (CHEM 3400) 

Instrumental Analysis (CHEM 4100K) 

Senior Research I (CHEM 4120)  

 

Professional Experiences 

Active member of the American Chemical Society (ACS) and Electrochemical Society 

(ECS) since 2010. 
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Recent Grants 

• “DNA SPECIFIC SENSOR FOR PROSTATE CANCER 

BIOMARKERS” Project PI for Hampton University’s MMHI program in 

the amount of $312,688 (2015-2019).  

• NIH-RIMI grant, $370,093, sub-project PI (2011- 2013). 

 

 

Awards and Honors 

• NSF Supplemental Funding Award for Summer Research Internship at 

PNNL, Richland, WA, 2006. 

• Outstanding Achievement in Teaching Award, 2003.  

 

Education 

Doctorate of Philosophy in Chemistry, Georgia Institute of Technology, Atlanta, GA 

Masters of Science in Chemistry, Georgia Institute of Technology, Atlanta, GA 

Bachelor of Science in Chemistry, Georgia Institute of Technology, Atlanta, GA            


