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Fig.1 Influence of different cooling rates on expansion of MNC
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Table 1 Influence of different cooling rates on recovery 10d  CFKU 3
and viability of MNC and CD34* cells 1°C/min BFU-E
Cooling rate MNC recovery MNC viability  CD34* cell recovery 4.72 CFU-GM 7.20 CFU-MK 2.83
- 0.5% /min
-0.5C/min 96.4% +1.1% 94.9% +4.3% 80.1% £9.0%
1°C/min CFU-GM
-1.0C/min  93.3% +1.8% 95.0% +3.9% 80.0% =17.9%
1°C/min P<0.05 5°C/min
-5.0C/min  87.1% +1.4% 91.8% +7.9% 72.2% +11.8%
P<0.05
2.2 MNC
1 24 14d MNC
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2 0d CFU ~1.0C/min 4.51% £0.9% 3.35% +0.7% 4.63£2.52  3.50+2.22
Fig,z Influence of different cooling rates on -5.0C/min  4.35% £0.7% 2.76% +0.9% 3.64+2.14 2.44+1.83
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Fig.3 Fold expansion of CFU from MNC when cultured 10 days min
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Table 2 Influence of different cooling rates on
yield of total CFUs from MNC
Cooling rate BFU-E 10d CFU-GM 10d CFU-MK 10d
- 0.5%C/min 75.6% +3.7% 72.6% £3.8% 72.8% +12.1% 1°C /min
-1.0C/min  86.2% +31.6% 88.1% +3.8% 70.3% +13.3%
- 5.0°C/min 49.1% +8.8% 35.5% £2.3% 38.0% +13.1%
-6%C 1~4C
2.4 CD34* - 12£2%
CD34
0d 10d CD34"
CD34* 10d
3 0d 10d 1°C/min
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Effects of Different Cooling Rates on Cryopreservation of
Hematopoietic Stem Cells from Cord Blood

SHEN Hua-Ping DING Chun-Mei CHI Zhan-You KANG Zi-Zhen TAN Wen-Song "
The State Key Laboratory of Bioreactor Engineering East China University of Science and Technology — Shanghai 200237 China

Abstract  Clinical evidence of hematopoietic restoration with umbilical cord blood UCB grafts indicates the UCB can be a
useful source of hematopoietic stem cells for routine bone marrow reconstitution. Considering 10 +5 x 10 nucleared cells per
cord blood unit there is a potential limitation for the use of cord blood in adults which however can be overcome by ex vivo
expansion of cells. A prerequisite for expansion is the significantly higher recovery of MNC CD34 " cells and colony-forming
cells CFC by thawing cryopreserved MNC. Cooling rate always acts as a critical factor that can affect the recovery of cells. Al-
though the rate of — 1°C/min is adopted in most of the cryopreservations no data has been reported about the detailed effects of
different cooling rates. The aim of the study was to reveal the different effects of cooling rates on cryopreservation of hematopoietic
stem cells from cord blood. UCB samples were collected and cryopreserved as mononuclear cells MNC  with different cooling
rates of —0.5%C/min - 1°C/min
city and the ex vivo expansion potential of UCB progenitor cells were evaluated after thawing. With — 1°C/min cooling rate the
recovery of MNC reached 93.3% +1.8% viability 95.0% +3.9% recovery of CD34" cells 80.0% + 17.9%
88.5% £8.9% 86.2% +7.4% for BFU-E CFU-GM CFU-MK respectively. After

14 days of liquid culture no significant difference was detected in CFC expansion between fresh and cryopreserved MNC cells

—5%/min and the recovery and viability of MNC and CD34* cells the clonogenic capa-

and clono-

genic recovery were 87.1% +5.5%

with = 1°C/min cooling rate but this was not the case with —0.5°C/min and —5%/min. In conclusion it was demonstrated
that controlling the rate at — 1°C/min is more suitable for cryopreservation of hematopoietic stem cells than — 0.5°C/min and

- 5%C/min.
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