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Studies on biofilms are impaired by the lack of a rapid, reliable method with a high-throughput.  Such a method 
would greatly facilitate the testing of antibiotics on bacteria inside a biofilm, an absolute requirement to 
implement an efficient treatment in chronic infections like pulmonary infections such as those occurring in 
cystic fibrosis.  The purpose of our work was to compare a new method for the study of biofilms, the biofilm ring 
test, with the classical crystal violet staining.  Eight clinical and reference strains of Pseudomonas aeruginosa 
to form a biofilm were studied.
The two methods revealed that four strains formed a rapid biofilm.  The biofilm formed by these strains was 
detected after only 30 minutes with the biofilm ring test. The enumeration of bacteria of the PA01 strain (one 
of the four strains forming rapidly a biofilm) confirmed that, after 30 minutes, a significant amount of bacteria 
had attached on the bottom of the culture wells.  After 48 hours the crystal violet method detected a biofilm 
with all strains.  The four strains which rapidly formed a biofilm could not be detected by their mucoid character 
or their swarming motility or their synthesis of rhamnose.  They showed higher swimming mobility. 
In conclusion our results show that the biofilm ring test is a method specially suited for the study of the 
initial phase of the formation of a biofilm.  It seems to be as efficient as the much more tedious enumeration 
method. 
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Croton nepetaefolius is a plant native from northeastern Brazil and belongs to Euphorbiaceae family. The 
essential oil of this plant is widely used in folk medicine from the treatment of gastrointestinal disorders to 
the use as an antiseptic agent, with an antifungal action scientifically proven. The action of this plant has been 
extensively explored by the scientific community, being the secondary metabolites, which are responsible 
for their properties, alkaloids, diterpenes, and triterpenes. The aim of this study was to evaluate the ability 
of the secondary metabolite, casbane diterpene (CD) (isolated of the species mentioned above), to inhibit 
microbial growth and biofilm formation of several clinical relevant species (about 15 species among bacteria 
and fungi). Minimal inhibitory concentration was assessed by the standard technique of microdilution and 
biofilm inhibition was tested using microtiter plates with biomass quantification by crystal violet staining 
method. It was found that the CD possessed biocidal and biostatic activity for the majority of the species 
screened, with the minimal concentration active between 125 and 500 mg/L. Moreover, CD anti-biofilm action 
was also observed for some of the species. In addition, it was noticed some biofilm formation inhibition even 
when the planktonic growth was not significantly affected. In conclusion it can be speculated that casbane 
diterpene shows potential to be a natural tool for the treatment of diseases caused by different infectious 
microorganisms.
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The accumulation of biofilm in man-made water systems creates numerous and significant problems.  
Depending on the specific system, these problems include health and infection issues, increased maintenance 
expenses, and significant operating inefficiencies.  Mitigation or removal of biofilm from within these systems 
is difficult and typically requires the use of harsh and toxic chemicals.  
Previous studies in our laboratory have demonstrated that extracts of sphagnum moss significantly inhibit the 
growth of a number of planktonic bacteria including Pseudomonas aeruginosa.  Studies further indicated that 
this inhibitory effect was bacteriostatic, and not bactericidal. These results led us to investigate the effects of 
sphagnum moss extracts on biofilm formation in a standard biofilm assay.  
Extracts were created in aqueous solution utilizing the Sphagnum cristatum species of sphagnum moss..  A 
standardized inoculum of P. aeruginosa (ATCC 700888) was prepared and used to create biofilm on the pegs of 
96-well MBEC plates.  Various concentrations of filter-sterilized extract were prepared and added to the MBEC 
assay.  Biofilm determinations were made 24 and 48 hours after inoculation using crystal violet staining with 
subsequent methanol extraction and quantification of staining on a plate reader.  The results demonstrated 
significant inhibition of biofilm formation at both the 24 and 48-hour time point.  Sphagnum moss extracts 
were capable of maximally inhibiting the accumulation of biofilm up to 61% and 84% at 24 and 48 hours 
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