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seconds, and were comparable to 70% ethanol treated biofilms 
(for 1h). The findings of  colony assay, XTT and BacLight 
assay were comparable. Conclusions: Floating-DBD Plasma 
is a novel technique which efficiently controls the nosocomial 
pathogen such as E. coli even when present in the established 
biofilms, and has potential of  surface disinfection.
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Biofilms are a key contributor to medical device infections, 
which can cost up to $50,000 to treat with attributable mortal-
ity up to 25%. Most technologies to prevent biofilm formation 
rely on the release of  antimicrobial agents; however, these 
approaches suffer from several drawbacks such as a limited 
duration and spectrum of  activity, potential toxicity, and the 
generation of  drug-resistant strains. A potentially superior 
approach is the use of  highly water-coordinating, antifouling 
materials to prevent bacterial attachment and subsequent bio-
film formation. Previous work on antifouling surfaces com-
prising betaine polymers coated onto gold and glass substrates 
has demonstrated dramatic reductions in protein adsorption, 
bacterial adhesion, and biofilm formation. The goal of  this 
work was to synthesize betaine coatings on polyurethane 
substrates utilized in catheter manufacturing while maintain-
ing nonfouling characteristics. This study focused on several 
dip-coat versions of  betaine zwitterionic structures applied 
to 10-French Carbothane rods, a material commonly used in 
vascular catheters. These structures have also shown resistance 
to thrombus formation in blood flow-loop studies, giving the 
potential for a dual anti-microbial and anti-thrombotic surface 
modification. Staphylococcus epidermidis ATCC 35984 (Se) 
was selected for use in bacterial and biofilm assays due to 
its propensity to form robust biofilms on surfaces as well its 
clinical relevance in medical device infections. Bacterial adhe-
sion assays were performed by taking a logarithmic growing 
culture of  Se and resuspending the bacteria to a concentration 
of  10e6 CFU/mls in phosphate buffered saline. Control and 
coated rods were exposed to the bacterial suspension for 2 hrs 
at 37 °C with agitation. Adherent bacteria were determined by 
plate counting as well as direct microscopic enumeration using 
LIVE/DEAD BacLight (Invitrogen). Following 2 hr exposure, 
rods were transferred into a modified CDC system, and biofilm 
growth was monitored by plate counting, direct enumeration, 
and macroscopic visualization of  biofilm surface coverage after 
24 hrs. Data from both 2 hr and 24 hr testing was reported as 
Log10 reduction (LR) in viable bacteria (CFU/ml) on the sur-
face of  coated rods versus polyurethane controls. LR on coated 
materials with varying betaine compositions ranged from -0.4 
to -2.5 in 2 hr bacterial adhesion experiments. In biofilm exper-
iments, LR ranged from -0.9 to -2.1, with little (<10% surface 
coverage) or no visual biofilm present after 24 hrs as compared 
to control polyurethane rods. These results demonstrate the 
ability of  betaine materials to be applied to industrially relevant 
substrates and provide strong anticolonization and antibiofilm 
properties, thereby representing a novel non-leaching approach 
for preventing medical device infections.
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In actual situations bacteria can live nicely in hostile environ-
ments in part due to its ability to live in biofilms and to regulate 
gene expression as an adaptive response to a variety of  stresses. 
This altered profile, compared to planktonic counterparts, as 
well as the interactions amongst the several strains existing 
within the biofilm seems to be responsible for the gradual loss 
of  susceptibility to antimicrobials. The presence of  biofilms 
on the surfaces of  various types of  medical surfaces and 
equipment can be the source of  pathogens and contribute 
to biofilm-associated infections. The aim of  this work was 
to examine whether exposure of  P.aeruginosa and E.coli to an 
antimicrobial agent - benzalkoniun chloride (BC) - during 
single and binary biofilm formation could induce an adaptive 
response in bacteria and further evaluate the biofilm behaviour 
after aggression with the same agent. Biofilms were formed 
in microtiter plates for 5 days in presence of  0.9 mM of  BC, 
being afterwards submitted to BC attack (1 mM). Biofilms were 
characterized by total mass, through crystal violet, metabolic 
activity, through XTT method, and number of  cells. The data 
showed that both single and binary biofilms formed in the 
presence of  BC have clearly more mass, less activity and slight 
less number of  cells. These events could be sign of  a different 
metabolic state of  the cells entrapped in the biofilms previ-
ously exposed to the surfactant. The simultaneous growth 
of  both species seems not prejudice or favour binary biofilm 
development. After BC attack, biofilms developed in the 
absence of  the surfactant suffered mass and activity reduction 
and had fewer cells, probably due to the toxic effect of  the 
product. Conversely, when the biofilms were developed in the 
presence of  BC, the attack leads to biofilms with more mass 
and activity, being however the number of  cells reduced. This 
discrepancy may be due to the loss of  culturability of  bacteria 
in solid media. These facts emphasise that BC is not effective 
against biofilms developed in its presence. It can be concluded 
that the presence of  BC during single and binary sessile growth 
seems to induce an adaptive resistance of  P.aeruginosa and E.coli 
biofilms. This biofilm features, resulting from an adverse situ-
ation, can play a significant role in the selection of  resistant 
pathogenic bacteria and be on the basis of  recalcitrant biofilms, 
contaminating medical surfaces and causing nosocomial infec-
tions. 
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