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Table 1. World market of mammalian cell culture products (1988, 1993)

World market (Million U.S.$)
Products
1988 1993 (estimated)
Tissue plasminogen 170 170
activator
Hepatitis B vaccine 70 100
Monoclonal antibodies 25 225
Factor VIII 70 110
Human growth homone | 250 400
Human insulin 200 270
Erythropoietin 15 , 250
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Table 2. Dimensions and working volumes of STRs for shear damaging

experiments. di

: impeller diameter. -dT : tank diameter.

di (cm)| dT (cm){ Volume (mi)
| a 1.5 2.5 5
1} * 1.5 2.5 10
1f] =& 1.5 2.5 20
IV o 4.9 8.5 100
\ . 1.9 3.0 10
Vi a 6.5 16.5 600
VII a 4.9 8.5 - 250
Vily & 4.9 8.5 600
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Fig. 1. Correlation of cell damage and tip speed of turbine

N/No denotes the fraction of viable cells
survived after shearing for 40minutes in various reactors.
List of symbols is the same as in Table 2.

impellers.
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Fig. 6. Oxygen transfer efficiency of shear rate in various
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Fig. 7. Screening of shear protecting polymers.
Cells were sheared at 260 dyne/cm for
10 minutes in various PBS-polymer solutions.
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