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Kinetics of Cultivating Large Quantities of Mammalian Cells

Lee, Hyeon Y.

Department of Food Engineering, Kangweon National University, Chuncheon 200-701, Korea

Growth kinetic parameters for mass cultivation of Chinese Hamster Ovary (CHO) cells are esti-
mated by measuring oxygen uptake rates. It is found that there is strong correlation between cell
growth and oxygen consumption, showing that correlation factor is 0.83. Derived linear model
predicts actual cell density very well. It tells that oxygen uptake rate can play important role in in-
directly measuring cell density when conventional method of estimating cell density is no longer
meaningful due to heavy cell clumpings. Cell yield per oxygen consumption, Y./, and mass transfer
coefficient for oxygen, Ka are also estimated as 1.26 X 10* cells/mmole O, consumed and 1.0 1/h,
respectively. Average specific growth rate over all runs is 2.89 1/day for CHO cells with producting
2 grams of tPA per day under continuous perfusion operations.
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Fig. 1. Correlation between cell density and summation
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Table 1. Results of cultivating recombinant CHO (CHO
MT-2-1-8MCB) to produce tissue Plasminogen Activator
under perfusion chemostat operations [2].

day cell density oxygen uptake tPA

X*10-8cells rate,(mmole Q2  production
perml) per [ per hr) (ugperml)
1 1.60 0.20 36.0
2 1.19 0.23 52.0
3 1.92 0.27 38.0
4 2.90 0.48 24.5
5 3.00 0.62 25.6
6 2.40 0.47 31.0
7 2.40 0.50 25.0
8 2.10 0.42 20.0
9 2.80 0.36 19.0
10 2.02 0.35 19.0
11 2.55 0.44 20.0
12 2.70 0.32 17.0
13 2.30 0.41 16.0
14 3.40 0.67 16.0
15 5.60 0.84 28.0
16 6.70 0.92 31.0
17 9.05 1.22 26.0
18 8.70 1.48 26.0
19 8.30 1.23 24.0
20 6.90 1.33 16.0
22 2.50 0.46 9.0
23 2.60 0.82 9.0
24 5.60 1.12 15.0
25 8.20 1.59 19.0
26 8.50 0.78 26.0
27 2.90 0.87 18.0
28 1.82 0.78 17.0
29 1.94 0.65 18.0
30 1.40 0.84 10.0
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Fig. 2. Results of plotting data of specific growth rate
and oxygen uptake rate according to operating days;
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