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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application. 

PROJECT OBJECTIVE: The objective of this project is to evaluate the effectiveness of gas discharge 
plasmas on the destruction of different biological models: microbial biofilms, planktonic cells, and spore-
forming bacteria. 

TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:  
 
Gas discharge plasmas are environments where radiation, ions, electrons, and reactive radicals are present 
in appreciable quantities simultaneously. Exposure of a microorganism to plasmas has effects that range 
from minor cell damage to cell death. Preliminary studies have shown that plasmas are effective in 
destructing Escherichia coli and Bacillus subtilis cells.  However, the effect of plasma compositions on 
different physiological and differentiation states of bacteria were not defined and studied.  We propose to 
study the effect of different constituents of plasmas on two different developmental models: biofilms and 
spores, which continuously causing problems in the manufacturing processes as well as the final products 
of the biotechnology and related industries.  The effect of plasmas on planktonic cells at various growth 
phases will also be studied and compared.  The potential use of plasmas in sterilization (killing spores) 
and the destruction of biofilms may have significant impacts on the biotechnology manufacturing 
processes and the medical device industry.    
 

EXECUTIVE SUMMARY  [NON-CONFIDENTIAL, NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR 
PROGRAM PROMOTION]: 
 
 Bacteria and bacterial biofilms on surfaces cost the nation billions of dollars yearly in equipment 
damage, product contamination, energy losses and medical infections.  Biofilms are responsible for 
diseases such as otitis media and play a role in cystic fibrosis and Legionnarie’s disease among others. 
Biofilms commonly colonize many household surfaces, including toilets, sinks, countertops and cutting 
boards, they cause pipe plugging, corrosion and water contamination in industries. Conventional methods 
of killing bacteria (such as antibiotics, sterilization by heat, sterilization by chemical processes and UV 
radiation) are often limited and ineffective with bacterial biofilms.  The use of the plasmas offers a very 
effective alternative to conventional sterilization methods as plasmas contain a mixture of charged 
particles (ions, electron), chemically reactive species, and UV radiation.  We propose to study the effect 
of plasmas on biofilm, bacterial cells, and spores. 
 


