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Fig. 1 Structure of Freezing bag
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Table 1 Comparison of hematopoietic cell function in 23 validation samples

Head Sample Mean S.D. C.V. N
Cord blood before freezing 28.60 8.62 1.80 23
Nucleated cell Bigger compartment 30.31 9.77 204 23
concentrations (X 103/ul) Smaller compartment 29.60 9.18 1.92 23
Segment 25.73 7.66 1.60 23
Cord blood before freezing 97.0 2.85 0.59 23
o Bigger compartment 88.1 6.33 1.32 23
Viability (%

iability (%) Smaller compartment 889 5.98 1.25 23
Segment 86.7 10.76 224 23
Cord blood before freezing 61.28 31.15 6.50 23
CD34 positive cell concen- Bigger compartment 51.21 25.90 540 23
trations (/ul) Smaller compartment 52.14 23.96 5.00 23
Segment 49.09 2521 5.26 23
Cord blood before freezing 612,760 339,020 70,690 23
Bigger compartment 557,220 389,136 81,140 23

Total CFU-GM t
o coun Smaller compartment 488000 | 378075 | 78834 | 23
Segment 333,925 262,335 54,700 23
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S.D. standard deviation, C.V.: coefficient of variation, N: number
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Table 2 Comparison of P values of hematopoietic cell functions in 23 validation samples of cord blood (CB) before freezing and af-
ter thawing from bigger or smaller compartments or segments

Nucleated .cell CB | Bigger ‘ Smaller Segment CD34 positi\{e cell CB | Bigger ‘ Smaller Segment
concentrations compartment compartment concentrations compartment compartment
CB 0.0208 0.1245 0.0005 CB 0.0062 0.0192 0.0007
Bigger 01573 0.0004 Bigger 05034 02478
compartment compartment
Smaller 0.0002 Smaller 05034
compartment compartment
Segment Segment
Viability CB | Bigger ‘ Smaller Segment Total CFU-GM CB | Bigger ‘ Smaller Segment
i compartment | compartment | counts ; compartment | compartment |
CB < 0.0001 < 0.0001 < 0.0001 CB 0.2015 0.0116 0.0001
Bigger 02734 0.7265 Bigger 02735 00002
compartment compartment
Smaller Smaller
compartment 0.369% compartment 00119
Segment Segment

CB: Cord blood before freezing
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Fig. 2 Correlation between concentrations in cord bloods (CB) of nucleated cells before freezing with those after thawing con-
tained in bigger or smaller compartments or segments.
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Fig. 3 Correlation between concentrations in cord bloods (CB) of CD34-positive cells before freezing and those after thawing con-

tained in bigger or smaller compartments or segments.
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Fig. 4 Correlation between counts in cord bloods (CB) of total CFU-GM before freezing with those after thawing contained in big-

ger or smaller compartments or segments.
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Table 4 Influence of freezing period on the number of viable nucleated cells, CD34-positive cell and CFU-GM in cord blood

Freezing Viable nucleated cell numbers (n=617) CD34-positive cell numbers (n=184) CFU-GM numbers (n=119)
period | Rnp (%) R N P RM (%) R N P | RM©®%) R N P

-lyear 878 72,5989 30 64.3 21.8-114.8 13 80.9 40.0-1084 10
1-2years 90.7 35.9-1024 285 0.1169 50.3 5.8-483.6 79 0.6022 776 12.5-124.1 35 0.8805
2-3years 90.6 46.3-102.5 164 0.0961 63.3 20.3-304.2 46 0.2418 704 7.3-1224 24 0.9397
3-4dyears 89.6 54.2-104.7 61 0.8164 67.3 282-1159 15 0.9083 80.8 65.5-123.3 14 0.3792
4-5years 85.5 44.9-104.8 49 0.1127 95.0 19.6-190.1 21 0.4461 80.0 50.0-148.0 16 0.1964
Syears- 79.0 455934 28 0.0040 89.8 40.6-243.1 10 0.1366 81.7 50.9-133.8 20 0.0901
RM: Recovery median, R: Range, N: number, P: P value
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Abstract:

Background: Since CBT is performed using frozen cells, it is important to evaluate the hematopoietic function of fro-
zen cells. However, it is not yet clearly known how long this hematopoietic stem cell function can be maintained in lig-
uid nitrogen.

Study design and Methods:

First, we evaluated the hematopoietic function of 617 cord blood units, including 23 validation units, which were
frozen between 1997 and 2006 and thawed one month to eight years after freezing. Nucleated cell numbers, viability,
CD34 positive cell numbers and CFU-GM numbers were measured in the bigger and smaller compartments of the
freezing bags, and values from segment samples of each cord blood unit were compared with those before freezing.
Second, hematopoietic cell function was evaluated according to freezing period.

Results:

1. Comparison according to sample type

Viability, total nucleated cell numbers, CD34 positive cell numbers and total CFU-GM numbers of segments ap-
peared lower than those of pre-freezing samples or those of the bigger and smaller compartments of the bag. How-
ever, significant correlation was found among samples.

2. Comparison according to freezing period

The viability of samples frozen for more than five years was significantly lower than those less than five years.
CD34-positive cell numbers and CFU-GM numbers did not differ based on each freezing period.

Conclusion:

This study proves the validity of predicting hematopoietic cell number and function of frozen cord blood cells in

afreezing bag by segment sampling. Although hematopoietic stem cells have not been reduced during freezing peri-

ods of up to eight years, follow-up examination is required.
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