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Development and application of perfusion culture
producing seed cells in WAVE™ bioreactor
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Abstract: In recent years, Chinese hamster ovary (CHO) production vessel volume has reached more than 1 000 L in Chinese
biopharms, and 10 000 L in foreign big biopharms, such as Lonza and Genetech. In general, there are some steps seed bioreactor
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for seed expansion, which decreases the efficiency of production process. In this work, a perfusion-based process was developed
to drastically increase the split ratio during the scale-up of CHO cell cultures. Fed-batch cultures were inoculated with cells
propagated in either batch or perfusion cultures that grown in disposable Cellbags using the WAVE™ Bioreactor system. The
higher cell concentration of 2x10’ cells/mL with 95% viability allowed to increase the split ratio to about 1:50~1:100 for
inoculum propagated in perfusion culture. The method described here could reduce the number of required expansion steps and
eliminate two or three bioreactors. Disposable perfusion bioreactor with only a few liters working volume have the potential to
directly inoculate volumes of up to 1 000 liters. This would allow to shorten process time in these bioreactors, which often are the
bottleneck in plant throughput.
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Fig. 1 WAVE™ 20/50EHT bioreactor.
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Fig. 2 Setup of WAVE™ bioreactor for perfusion culture.
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800 mL CHO cells propagation in 3 shake flasks,
VCC > 2x10%~3x10° cells/mL

Split ratio 1:5

Inoculate 10 L Cellbag, culture volume 4 L

A

Batch culture in WAVE bioreactor,
When VCC reaches 2x10°~3x10° cells/mL

Conventional expansion method
Split ratio 1:5

Take some cells and inoculate
another Cellbag for fedbatch-1

A

cell count every day

CHO cells fedbatch culture,

}

viability less than 60%

Terminate culture process when

N

Batch culture goes on,
cell count every day

4

Terminate batch culture process
when viability less than 60%

3 CHO ‘A FHEESRIETE

Fig. 3 Conventional expansion method of CHO cell seed trains. VCC: viable cell concentration.
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200 mL CHO cells propagation in 1 shake
flask, VCC > 2x10°~3x10° cells/mL

Split ratio 1:5

Inoculate 2 L Cellbag, culture volume 1 L

Perfusion culture in WAVE bioreactor,

start perfusion when VCC > 2x10°~3x10° cells/mL

Perfusion rate 0.3~2 CV/day,
when VCC reaches 20x10°~30x10° cells/mL

Novel expansion method
Split ratio 1:50~1:100

N\

another Cellbag for fedbatch-2

Takeout some cells and inoculate

Perfusion culture goes on,
cell count every day

CHO cells fedbatch culture,
cell count every day

Terminate culture process
when viability less than 60%

Terminate perfusion culture
process when cells don’t be in
exponential phase

4 CHO 4R WAVE™M M E M T IERas MM FIiEITe

Fig. 4 Highly efficient inoculum propagation of CHO seed cells in WAV

concentration.
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Fig.5 Growth of CHO cells in batch culture.
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Fig. 6 Growth of CHO cells in fedbatch-1 (Traditional method producing seed cells).
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Fig.7 Growth of CHO seed cells in WAVE™ perfusion culture.
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Fig.8 Growth of CHO cells in fedbatch-2 (WAVE™ perfusion producing seed cells).
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Tablel Comparison of different seed expansion methods for batch and fed-batch cultures

Seed conc. before - - Max TCC

: . Inoculum (x Split  Culture time 5

inoculation (x 148 calls/mi)  ratio () ey Trax

108 cells/mL) cells/mL)
Batch (Seed from flasks) 2.25 4.50 1:5 7 6.88 Day 6
Fed-batch-1  (Seed from .
batch culture) 2.00 4.00 1:5 14 14.19 Day 8
CedhbEieliy (S e 228 4.00 1:57 14 17.28 Day 7

WAVE perfusion)

Tmax. the day of peak cell concentration.

Wave 20/50

SL
30L

B9 WAVE™ S 4 /% [ 38 8T 1% 7 B A /D Fh F R 5

Wave 500/1 000

300 L

1 .000/2 000 L

Fig. 9 WAVE™ Bioreactor perfusion culture prominently decreases seed-train expansion steps.
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