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The perspective of digital twins in bioprocesses at
different scales
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Scaling the production needs from CMC to flexible scale or large-scale fermentation-based production of APIs
(like insulin) is a cumbersome endeavor. Even though key operational process parameters have been validated
at development scale and common scale up methods have been applied, the variation in space, time, and yield
can differ considerably from site to site. This presentation attempts to give examples of how a digital shadow
of the process can help to decide on key parameters for understanding and design of the bioprocess at different
scales.
Computational Fluid Dynamic methods are used to predict the inhomogeneities in mixing efficiencies in re-
actors. Kinetic models are coupled with the fluid dynamic models in order to understand and describe the
performance of the process under those conditions. Ultimately such models will assist to develop small scale
reactor systems for the experimental investigation of operational conditions. This contributionwill include the
underlaying principle of mass transfer in chemical reactions, present the experimental and simulation results
of a microbubble column-bioreactor (µBC)1 , mixing at pilot scale 2, reaction performance at full scale3 and
the practical considerations for digital twins applied to bioprocesses. Finally, some future opportunities for
the application of digital twins will be discussed and the realistic, experimental constraints will be considered
as well.
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