Systems Approaches in Bioprocess Design:
Improving the efficiency of industrial biotechnology

Constantinos Theodoropoulos

Department of Chemical Engineering
University of Manchester, Manchester M13 9PL, UK


The bioproduction of added-value products from renewable sources is gaining traction globally, as it makes sense from a sustainability point of view. Nevertheless, there are still many obstacles and barriers to a wide implementation of a biotechnological solutions, primarily their economic viability, but also their integration with current technologies and distribution networks. An efficient approach towards improving bioprocess performance is the development of fundamental, predictive, computational models [e.g. 1] for design, optimisation [2], control [3] and scale-up, also aided by AI and data-driven approaches [4]. These models, coupled with holistic, multi-scale, plant-wide simulators can offer valuable insights into the economics and sustainability, not only of a particular bioprocess, but also of complete integrated biorefineries [5].

I will discuss the development of digital twins at different scales as well as their combination with state-of-the-art experiments and their implementation in systems tasks for different biotechnological applications. In addition, model quality in terms of predictive capabilities, understanding the underlying phenomena, robustness and identifiability [6] will also be deliberated. 
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