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Introduction

Biofilm are microbial communities of surface-attached
cells embedded in a self-produced extracellular polymeric matrix.
They can cause significant problems in many areas, both in
medical settings (e.g. persistent and recurrent infections, device-
related infections) and in industrial settings (e.g. biofouling in
drinking water distribution systems and food processing
environments) (López et al., 2010).

A feature of biofilm-based infections is represented by the
higher resistance of bacterial and fungal cells growing as biofilm
to antibiotics and as well as resisting phagocytosis and other
components of the body’s defense system, when  compared to
planktonic cells (Høiby et al .,2010).

Microbiologists have evaluated the efficacy of antibiotics
by measuring the minimum inhibitory concentration (MIC) and
minimum bactericidal concentration (MBC). In all diagnostic
laboratories, these measurements are made on freely floating,
planktonic, laboratory phenotypes. These assays measure only the
concentration of chemotherapeutic agent required to inhibit
growth or kill planktonic bacteria (Ceri et al.,2006).

For some antibiotics, the concentration required to kill
sessile bacteria, may be greater than a thousand times that
required to kill planktonic bacteria of exactly the same strain.
Thus, even well-chosen treatment based upon laboratory results
often suppresses an infection until biofilm-associated organisms
are reactivated and cause another clinical infection (Pratten and
Ready, 2010).

Staphylococcal infections are most associated with their
colonization on implanted medical devices such as central venous
catheter. The increased use of indwelling medical devices has a
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considerable impact on the role of Staphylococci in clinical
medicine. The crucial step in the pathogenesis of these infections
is the biofilm formation on the surface of the implanted
biomedical device (Fitzpatrick et al., 2005).

The high rate of resistance of nosocomial Staphylococci to
-lactams, make empiric therapy based on glycopeptides
including vancomycin is the drug of choice for treatment. The
determination of biofilm susceptibility of vancomycin is,
therefore, a key factor for treating infections caused by
Staphylococcus spp. growing on indwelling devices (Antunes et
al.,2010).

Biofilm have been found to be involved in a wide variety
of microbial infections in the body including urinary tract
infections, middle-ear infections, formation of dental plaque,
gingivitis, endocarditis, infections in cystic fibrosis and chronic
sinusitis (Burmølle et al., 2010).

There are many laboratory biofilm models available which
can be used to assess the susceptibility of these distinctive
resistant phenotypes. The complexities of these models vary
considerably and the antimicrobial susceptibility of biofilms
grown in these different models are also not standardized. Models
are often chosen based on either their simplicity or those that
reflect growth and environmental survival conditions of the
bacterial species of interest (Pratten and Ready, 2010).

The criteria for a successful biofilm assay will include the
ability to form biofilms of organisms associated with biofilm
infection, the formation of multiple equivalent biofilms for
susceptibility testing with characteristics consistent to those
observed in vivo, the ability to carry out assays as simply as in the
MIC assay, the possibility of automation, and obtaining the data
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in a time frame mandated by the need to initiate therapy (Ceri et
al., 2006& Antunes et al., 2010).

The use of polystyrene microtitre multi-well plates offers
the advantage of producing a high number of replicates and
therefore make high throughput testing possible (Pratten and
Ready, 2010).

There are many models assessing the viability of biofilm
after challenging with antibiotics the most commonly investigated
include : a simple method with no dyes based on refilling the
wells after antibiotic challenge with broth and inability to grow
after incubation denotes loss of biofilm viability. The use of
calorimetric indicator resazurin is another method. Metabolically
active cells reduce this resazurin to a pink product resorufin. The
use of a simple method based on crystal violet for susceptibility
determination is the best approach, as it would decrease the
duration of the method and warrants better reading and
interpretation of results (Cernohorska and Votava, 2004 ,
Antunes et al., 2010 and Punithavathy et al ., 2012) .

There is no gold standard test to evaluate biofilm
susceptibility in the laboratorial routine therefore, there is a clear
need to compare different methods for testing in vitro
susceptibility of cells in the biofilm mode of growth, which
should be of low-cost, efficient and time-effective.

.
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Aim of the work

Aim of this work was to:

1-Study vancomycin & amikacin susceptibility of Staphylococcal
biofilm compared to vancomycin &amikacin MIC of planktonic
Staphylococci.

2- Study the biofilm susceptibility of vancomycin and amikacin
by applying different methods for detection to select the most
applicable.


