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Introduction and Novelty

In modern bioprocess engineering, monitoring of biomass and key metabolites is essential for robust process control and
quality assurance. In R&D this is commonly done via manual sampling and subsequent analysis. As invasive sampling
increases the risk of contamination and provides delayed data, a soft-sensor technology based on off-gas analysis is
presented to online predict VCD, Glucose and Lactate.

Off gas analysis was done in shake flasks to allow for medium throughput using a Kuhner TOM. Exemplary, a CHO DP12 cell
line was cultivated in TCX-6D and TC-42 medium.

Oxygen transfer rate (OTR) and carbon dioxide transfer rate (CTR) as online indicator of cell behaviour
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Figure 2: CHO DP12 cultivation in TCX-6D medium. Data derived from Figure 1 o - ¢ of ousl blished
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Day 0-3 When lactate is formed, the respiratory = General correlation between consumed graph) is well correlated to oxygen transfer. Distinct

quotient is high as pH decreases and the
bicarbonate buffer releases CO,

Day 6 When lactate is consumed the RQ falls
below 1 as described by lhling et al. [3].

carbon source and consumed oxygen.
Oxygen is needed to metabolize glucose and
lactate. Very low respiration after carbon
depletion at Day 6.

shoulders indicate Glutamine, Glucose and Lactate
depletion (dashed lines). The end of antibody production
can be observed when oxygen consumptions drops
(after day 6).

Model predicted data from Off-gas analysis data
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Figure 5: Online-predicted VCD, Glucose and Lactate concentration
for CHO DP12, TC-42 medium, based on hybrid model

Conclusion

Oxygen consumption and carbon dioxide production are well
connected to VCD and metabolite concentration
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o Hybrid modelling can predict VCD, Glucose and Lactate online

@ Continuous data without sampling and delayed analysis
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Figure 4: Online-data
CHO DP12, TC42 medium

Figure 3: Training dataset
CHO DP12, TCX-6D medium
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