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An essential part of ensuring a high quality medicine is being able to reliably control Critical Quality Attributes 
(CQA’s). In the cell culture process, bioreactor conditions, feeds, cell state are some of the many variables that 
affect CQA’s. Out of this very large set of possible variables, the small subset of these (i.e., critical process 
parameters, or CPP’s) that have a large effect on the CQA’s must be identified and understood such that those 
CPP’s can be controlled to ensure quality product. Here, we demonstrate the use of predictive modeling 
techniques to supplement experimental bioreactor studies when defining critical process parameters (CPP’s) 
and generating process control strategies. Using predictive models to relate culture process conditions to CQA’s 
has the benefit of enabling both: 1) using model predictions to supplement experimental data when determining 
critical process parameters (CPP’s) and the resulting control strategy, and 2) active control of CQA’s based on 
model forecasts to achieve finer control of CQA’s. In order to support this predictive forecasting approach for 
bioreactor process definition and control, Bend Research has developed a new bioreactor laboratory 
environment that allows us to run the right experiments, take the right data, and determine which measurements 
are actually important in determining CQA’s, and to generate model predictions based on those data sets. Here 
we demonstrate the application of this new laboratory paradigm in practice, using galactosylation, an important 
product quality attribute, as the “CQA” of interest. We show how through using automated, perfusion-type 
systems identification experiments, combined with automated data-generation and reduction tools, we can 
generate a prediction of the effect of galactose feeding on product quality. 
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