Medical modelling                                 

Nicholas C Ovenden, UCL

Description:

Without prior knowledge of biology and medicine, this course gives an insight into the application of mathematics to modelling problems in the management of health and disease. These include topics such as cerebrovascular diseases including cerebral aneurysms and arteriovenous malformations, autoregulatory effects in controlling blood flow to the brain, modelling the transport of particles in the bloodstream, catheter embolisation, as well as transport of macromolecular particles in tumours. Discussion of obtaining reduced systems of equations in a number of case studies and numerical computation of these will be included. Pre-requisite might be some knowledge of obtaining analytical and numerical solutions to elliptic, parabolic and hyperbolic PDEs, particularly those relating to fluid flow.

Detailed syllabus includes topics from:

· Basic fluid equations with non-dimensionalisation and scaling

· Unsteady haemodynamics in flexible tubes

· Autoregulation in cerebrovascular flow

· Cerebral Spinal Fluid and Hydrocephalus 

· Non-Newtonian Flow in capillary networks

· Modelling transportation and diffusion of boli and particles.

· Catheter embolisation

· Tumour modelling

