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Chronic inflammatory bowel diseases (IBD) and mosquito-borne
epidemics are major public health challenges. This presentation develops
and analyses reaction-diffusion models to study propagation dynamics
and the conditions leading to blockage in these biological systems. The
first study focuses on ulcerative colitis (UC), an IBD characterised by
continuous inflammation of the colon. We propose a mathematical model
describing the interaction between a pathogen and the immune system,
and we establish the existence of travelling waves representing
inflammation spread in a homogeneous medium. We then derive
conditions under which this propagation is blocked in a heterogeneous
environment, and we validate these results through numerical
simulations. The second study investigates a control strategy for
mosquito-borne diseases via the spread of Wolbachia, a bacterium that
reduces pathogen transmission such as dengue. We analyse the effect of
spatial heterogeneity in carrying capacity and identify conditions leading
to propagation
failure, supported
by numerical
experiments.
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