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Abstract Human K562 leukemia cells were cultured under free and microencapsulated condition respectively. The cell cycles
in the two kinds of cultures were investigated by flow cytometry. Moreover mathematical model was established to simulate the
cell viability and metabolized characteristic in different cultures. It was found that the cell percent in S phase was higher and the
cell viability was better when cultured in microcapsule than that in free culture. The results showed that the model successfully
described the substrate consumption and product formation in microencapsulated culture as well as in suspension culture. Based
on the model it was indicated that not only there was a higher proliferation and metabolic activity but also the time of the high
activity could keep longer in microencapsulated culture. The parameters of the model showed that there was no significant
difference between the two kinds of cultures when the influence of the glucose on the cell viability was concerned kf* ~ k{™

but lactate had a obvious suppression effect on cell viability in free culture and neglectable suppression in microencapsulated

culture ki > pA

Key words microencapsulated cell culture free cell culture cell cycle cell viability
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Table 1 The calculated parameter values from the model
Parameters Free culture s~ Microencapsulated culture s~

ke 0.0417 0.0161

ko 0.5729 0.5571

kg 0.0292 0.0089

ky, 0.0568 0.0035

— Microencapsulated cell culture
----- Free cell culture

Cell activity (Arbitrary units)
)
T

Fig. 6 Simulated results of cell viability by the
model in free and microencapsulated cell culture
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