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Abstract

The Role of Process Systems Engineering in physiology and 
clinical medicine

Biography

The potential role of Process Systems Engineers in physiology and medicine is in developing

engineering design and analysis approaches to modelling biological systems across multiple

levels – cell signalling networks, gene, protein and metabolic networks, movement of

molecules and fluids, through to whole physiological systems. The 21st Century challenge in

the Life Sciences is to bring together widely dispersed models and understanding in order to

enable system-wide understanding of these complex systems. Chemical Engineers tackle

multiple scale problems in manufacturing processes – from molecular scale through unit

operations scale to plant-wide and enterprise wide systems – so we have an appropriate skill

set.

The talk will discuss these issues and the role that Process Systems Engineers can play, in

collaboration with life and clinical scientists. The talk will draw on three projects at University

College London. The first is a project which is building an in-silico model of the human liver,

scaling up models from the molecular level to the liver, an epithelial organ. The composite

model so far models glucose regulation in the liver and associated organs. The second

project has modelled the effects of blood flow on endothelial cells lining arteries, taking into

account cell shape change resulting in changes in the cell skeleton which cause consequent

chemical changes. The third is looking at complex networks which control cancer. The

projects involve molecular transport, chemical reactions, and complex multiscale systems, all

attributes of systems with which Process Systems Engineers have experience.
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