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Abstract To optimize the culture environment and protocol of hematopoietic cells’ expansion avoiding the fluctuation caused by
medium changing in stirred culture and concentration gradient in static culture the hematopoietic cells from cord blood CB

were cultured in a stirred bioreactor connected with a cell retention system which is a gravity sedimentation settler designed for
hematopoietic cell. Total cells expanded 11.5 and 18.6 fold respectively in the twice perfusion stirred cultures in which CFU-
Mix was expanded 23.2 and 20.4 fold CFU-GM 13.9 fold and 21.5 fold BFU-E 8.0 fold and 6.9 fold CD34* cells 17.1
fold and 15.4 fold. After 12-day culture it was obtained that 1082 x 10° total cells 6.31 x 10° CFU-GM 6.2 x 10° CFU-Mix
and 23 x 10° CD34* cells from 267 x 10° CB mononuclear cells MNC in the first culture and 1080 x 10° total cells 4.65 x
10° CFU-GM  11.0 x 10° CFU-Mix and 25.0 x 10° CD34* cells from 180 x 10° CB MNC. These two cultures met to the
clinical scale. Due to the optimized dissolved oxygen DO and stable culture environment the rate of stem/progenitor cells to
total cells in the perfusion culture was higher than that in T-flask cell-retention feeding culture. But the cell growth was inhibited

in the later phase of perfusion culture when the cell density is high. The inhibition should be attribute to the high cell density
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itself. The perfusion culture environment in bioreactor with optimal DO and pH controlling is more favorable for stem/progenitor
cells” maintenance and expansion and the expanded cells’ number has reached a clinical scale. But the high cell density in the

later phase of perfusion culture caused inhibition to mature hematopoietic cell’s growth.

Key words cord blood hematopoietic cell bioreactor perfusion
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28 I Aastrom CFU-GM
12d
CFU-Mix CFU-GM BFU-E
1
° CFU-Mix CFU-GM
1 Aastorm CFU-GM
2.9 CFU-GM
4.05 6.0 Aastrom CFU-GM Aastrom
CFU-GM 13.9
21.5 CFU-Mix 23.2 20.4
1 Aastrom
Table 1 Comparison of the expansion result of our bioreactor and Aastrom clinical result
Result of Aastrom Perfusion culture 1 in our bioreactor Perfusion culture 2 in our bioreactor
10° cells 0 day 12 day  Expansion fold 0 day 12 day Expansion fold 0 day 12 day Expansion fold
total cells 216 587 2.9 267 1 082 4.05 180 1 080 6.00
CFU-GM 0.123 8.40 88.3 0.453 6.31 13.90 0.216 4.65 21.53
BFU-E 0.179 0.45 2.67 0.148 0.15 1.01
CFU-Mix 0.267 6.20 23.21 0.540 11.00 20.37
Total CFU 0.90 12.96 14.41 0.90 15.80 17.47
CD34* cells 1.50 23.00 15.37 1.51 25.02 16.72
CD34* lin-cells 2.3 1.6 0.9
* The results of Aastrom were derived from reference 6 .
12d 2 12
CFU-GM 18 18
CFU-Mix BFU-E 12d
/ 12d /
10 ~ 12d
3
/ Table 3 The analysis of expansion fold in different
culture protocol
/ Dilution Dilution . o
. . Perfusion Perfusion
12d Feeding Feeding
culture 1 culture 2
/ culture 1 culture 2
Expansion Fold on 12th Day ~ 5.72 5.69 4.05 6.00
2 12d Expansion Fold on 18th Day ~ 37.22 26.29 10.08 15.56
" 18th Day / 12th Day 6.51 4.62 2.49 2.59
Table 2 The rate of lineage progenitor cells in 12™ day
CFU-Mix CFU-GM BFU-E CD34* cell
/1000cells /1000cells /1000cells rate” /%
a Bioreactor 5.73 5.83 0.42 3.15
T-flask 0.09 5.06 0.00 1.05
b Bioreactor 10.19 4.31 0.14 3.9
T-flask 0.00 3.50 0.00 2.4
% The rate of CD34* cells in 10" day
2.3
5
18
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