eppendorf

Automated Glucose Control for a Cell Culture Process

Stacey S. Willard”, Amanda Suttle’, Fred J. Schneider?, Craig Brenner?, Stephen Grimme?3, Oliver Strobel3, Rich Mirro', Ma Sha’
'Eppendorf, Inc. Enfield, CT, USA; *Flownamics, Inc. Madison, WI, USA; *Roche Diagnostics Corporation, Indianapolis, IN, USA
*Presenting author: willard.s@eppendorf.com

Abstract

Manual bioreactor sampling and feeding can be a costly endeavor, both in terms of labor costs and the increased risk for contamination each time the sterile boundary is penetrated. Using the

BioFlo® 320 bioprocess control station coupled with BioCommand® SCADA software from Eppendorf, many portions of a cell culture process can be automated, however, the need for human intervention
for sample acquisition and analysis remains.

To address this issue, we aim to integrate the BioFlo 320 with the Seg-Flow® 4800 autosampler from Flownamics®, Inc. and the Cedex® Bio HT metabolite analyzer from Roche Diagnostics, GmbH.
Together with the automation capabilities of BloCommand, we were able to completely automate glucose control in our feasibility studies. The design of the automation program is fully customizable,
allowing the user to implement their own control strategy with custom nutrient target concentration, custom sampling frequencies, etc. Most importantly, the sterile envelope is not penetrated for each
sample and feed since the sample is acquired and delivered to the Cedex Bio HT by the Seg-Flow 4800 without human intervention. Following sample analysis, the data is transmitted to BioCommand
where the feed program triggers a pump to deliver the appropriate dose of glucose to the vessel through a pre-connected liquid addition port. Using this strategy, glucose and other nutrients can be
maintained at a more stable concentration during critical portions of a cell culture process which may have an impact on cell and product yields.

Hardware setup
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Conclusion

> A running bioprocess can be automatically maintained at a chosen glucose target concentration using the described setup.
> |n this experiment using a mock bioreactor, no cells or particulates were present. Therefore we used the flow sensors and a standard open dip tube for sampling. If a live cell run is performed, the FISP®
probe is necessary to remove cells and debris to allow the Seg-Flow 4800 to function properly.

> Less human intervention and calculation reduces the contamination risk, reduces the error rate in feeding, and allows for a higher sampling frequency.
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