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ABSTRACT
Monoclonal antibodies (mAbs) are a class of biopharmaceuticals that are strongly in-demand, due to their high specificity and versatility. To meet this growing demand, there is a need for quicker process transfer from developmental stages to commercial production (i.e. scaling up). Complex interrelationships between process conditions, bioreactor physics, mass and energy transfer and culture behaviour, however, make process scale-up challenging. To achieve quicker process transfer, more accurate and efficient scaling methods are necessary.
Here, data-driven models could be helpful for their ability to process complex multivariate datasets, such as bioreactor cell culture data, though they have limited capacity for extrapolation and typically require considerable amounts of diverse data, whereas new processes targeted for scaling typically only contain data for a limited number of experiments under fairly uniform conditions. These shortcomings can be addressed by hybrid models, which incorporate mechanistic components and have been demonstrated to outperform data-driven counterparts while needing less data. Hybrid models have been explored in bioprocessing, mainly in the areas of process development and process control but not for bioreactor scaling.
In this work, a hybrid machine learning model was developed to scale Chinese Hamster Ovary (CHO) cell cultures from bench to pilot scale. By supplementing historical data consisting of bioreactor runs spanning multiple scales, with a small number of bench scale runs of a new process, the hybrid model was able to accurately predict culture growth behaviour of the new process at pilot scale. Factors affecting model behaviour and performance were also investigated.
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