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Abstract: Adaptation to survive is a common feature of life. Microorganisms -bacteria and virus-
are not a n exception. Bacteria, differently from virus, can live i n almost every environment,
preferring surfaces where they aggregate to have a larger likelihood to survive. Such
multicellular lifestyle, the biofilm, results in a much-reduced permeation of antibiotics, allows
evasion of the host immune response and increase antibiotic tolerance and multiresistance.We
consider the surgical insertion of indwelling medical devices (catheters, orthopedic prosthesis,
etc). When one of those medical devices is implanted in a patient, bacteria ran for the foreign
surface. Biofilm formation initiates and a severe infection, called hospital-acquired infection, can
occur. Once a biofilm forms, systemic drug delivery cannot eliminate infection. In situ release
strategies, based on avoiding biofilm formation, by dispersing antibacterial drugs in
biodegradable coatings of the indwelling devices, should be implemented. Mathematical models
can provide preliminary, risk-free answers that can greatly guide preclinical and pharmaceutical
research. In this talk, we present a model, based on coupled systems of convection-diffusion-
reaction PDEs, that describes the post-surgical evolution of a bacterial infection. 
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