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Abstract
Whilst infecting an open wound or burn, the opportunistic pathogen Pseudomonas aeruginosa employs a sophisticated cell-cell signalling system, known as quorum sensing (QS), to coordinate and time its virulence characteristics to increase its chances at overwhelming the immune system. In the worst cases the infection will become systematic and death may result. This coordinated bacterial behaviour is reliant on the presence of the signalling molecule (QSM), which if removed will eliminate the bacterial virulence and the wound should heal. We present a simple spatio-temporal model of bacterial growth and QS in an infected wound situation incorporating the important microbiology and physiology. The modelling will focus on the fine balance between QSM production and accumulation, in a restricted infected region of skin, and loss by diffusion (into the surrounding tissues) and natural wound seepage (out of the system). Asymptotic and numerical techniques will be employed to assess in terms of the model's parameters the balance of these QSM production/loss mechanisms and on what timescale virulence (if possible) can occur.
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