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In this talk we will present a number of our group’s ongoing projects which fall broadly in the area of drug delivery.  Whilst the models and applications are quite varied, a commonality is that all of the models are being developed in conjunction with experiments.  Additionally, each piece of research has either an industrial or clinical partner, underlining the importance of a multidisciplinary and collaborative approach in this field.

We start by presenting three models which are fairly general and thus have multiple applications: a general dissolution-diffusion model of coupled drug release and tissue absorption [1, 2]; a model of drug release from nanoporous implant coatings [3] and a model for the estimation of drug binding rates in biological tissue.  The application of each model to coronary drug-eluting stents will be discussed.

Continuing on the theme of stents, we will provide a case study which demonstrates how our combination of mathematical modelling and experimentation has influenced the design of a novel drug-eluting stent which has just undergone pre-clinical trial.

In the final part of the talk we describe two quite different applications of our mathematical modelling approach.  The first concerns a mathematical framework for describing bispecific monoclonal antibody interaction with membrane-bound targets on the surface of a cell [4] and the second involves modelling species transport and fluid flow in advanced cell culture bioreactors, with applications in drug discovery and toxicity testing.
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