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Abstract:  The attempts for eliminating infections using antibiotics become abortive because of the 

versatility of the microorganisms. Microbes secrete enzymes to inactivate the antimicrobials, modify their 

genetic and phenotypic make-up to persist throughout irregular and ineffective treatments, or develop 

biofilms to escape the immune system. Consequently, the rapid spread of multi-drug resistant pathogens 

continues to challenge the treatment of infections with conventional methods. Here, we present novel 

strategies to eradicate multidrug-resistant microbes with substrate conductive interfaces and nanomaterials. 

This talk will discuss an electrochemical approach to eradicate opportunistic pathogens (e.g., Pseudomonas 

aeruginosa PAO1, Candida albicans) associated with many infections. The electrochemical technology 

(ECT) alters the metabolic response of cells to sensitize the pathogens to subsequent antibiotic treatments. 

We also explore the ability of Ni@SiO2 nanoparticles to promote the controlled release of biocides and kill 

microbes upon sensing microenvironmental changes. While the nanoparticles alone exhibit excellent 

biocompatibility, the controlled release of delafloxacin from the metallodrugs complexes contribute to their 

antimicrobial activity. These strategies could potentially lead to disruptive technologies and devices for 

eradicating drug-resistant infections. His seminar will also present the research opportunity to acquire an 

advanced degree in his lab at Pitt, a research-intensive university in the U.S. Dr. Niepa will discuss the 

application process for joining the M.S. and Ph.D. programs in engineering at Pitt. 

 


