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Mathematical tranformation to faciliate the proper calculation and presentation of specific rates in
cell culture

Mammalian cell culture automation relies on timely detection of cultural parameters, such as cell densities, metabolic
concentrations as well as waste build-up, and a reliable algorithm for timely intervention to sustain cellular well-being
and desired productivity. The conventional approach for calculating cell growth and metabolic rates is mostly time-based.
However, if cell densities, metabolite concentrations and product titer are plotted against IVCC (Integral of Viable Cell
Count) then the slopes would show their specific rates. The IVCC conversion can not only provide direct visual cues for the
investigators but is also more accurate than the time-based analysis for specific rate computation since it is not affected by the
fluctuations in cell viability during the cell culture batch. In this presentation, we will show how parameters such as glucose,
lactate, glutamine and glutamate can be used to determine cell densities, viability and cell growth rate without counting cells,
once the correlation for the cell line is established. We will also show that the IVCC approach can demonstrate distinct phase
changes for cell growth, death and product formation which correspond to different metabolic phase changes for 12 individual
CHO clones expressing the same therapeutic antibody investigated. In addition, the efficiency of cell making is shown to
determine the maximal cell density and the duration of cell culture of the fed-batches. In conclusion, IVCC approach can be a
key for cell culture automation which requires simplicity, sensitivity, accuracy and predictability.
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