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                    Abstract
High concentration cell cultures were conducted in a perfusion system based on external microfiltration with direct micron-sized bubble oxygenation. Kinetics of cell metabolism with respect to the consumption of glucose, glutamine and the production of lactate, ammonia and monoclonal antibody were examined and compared in different culture media. Cell-specific antibody production rate increased gradually as the cell concentration increased, whilst, cell-specific glucose, glutamine uptake rates and lactate, ammonia production rates decreased. Antibody production rate increased linearly with both the nutrient uptake rates and metabolite production rates in cultures without either nutrient limitation or metabolite inhibition. A stepwise decrease in cell concentration during the course of cultivation reversed the direction of the trends of changes in cell metabolic activities. Close relationship between the cell-specific metabolic rates and cell-specific growth rates was observed. The implications of the cellular metabolic information on the optimization of high concentration animal cell perfusion culture systems were discussed.
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