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Abstract

Recent advances in tissue engineering have demonstrated the clinical utility
of mesenchymal stem cell (MSC) transplantation for both periodontal and
peri-implant tissue regeneration. The purpose of this study was to evaluate
the usefulness of a device with a nonwoven fabric filter, which selectively
traps MSC based on affinity, for isolation of MSC from gnathic bone marrow.
A total of 44 bone marrow aspirates were obtained from 35 patients during
surgery for dental implant placement. The isolated cells were then seeded on
tissue culture dishes. As a control, without using the device, the cells
harvested by centrifugation were directly seeded on the dishes. After 14 days
of culture, colony formation was confirmed by observation using microscopy.
As a result, colony forming cells by using the device were detected in 10 of 30
samples (33.3%). The colony forming cells without using the device were
obtained in 3 of 14 samples (21.4%). It was thus suggested that the use of the
device with a nonwoven fabric filter may allow efficient isolation of MSC
from gnathic bone marrow in a closed system.

Key words: mesenchymal stem cell, gnathic bone, nonwoven fabric filter,

regeneration therapy
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Table 1 Positive rate of surface markers in colony formed cell

Surface markers (%)

No. CDIO5S CD9% CD73 HLA-DR CDl14 CD19 (D34 CD45

1 95.7 - - - 1.0 - 0.1 0.6
2 99.5 - - - - - 0.1 0.2
3 99.4 - - - - - 0.0 0.2
4 96.8 - - - - - 2.0 1.7
5 99.9 - - - - - 0.1 0.1
6 99.2 99.7 100 0.3 0.7 0.4 0.0 0.4
7 99.8 - - - - - 0.0 0.0
8 99.0 - - - - - 0.1 0.2




Table 2 Effects of device usage on ex vivo expansion of alveolar MSC

Device (+) Device (-)
Total number of samples 30 14
Number of samples with colony formation 10 3

Colony formation rate (%) 333 21.4




Table 3 Effects of puncture needle usage on ex vivo expansion of alveolar MSC

Device (+) Device (-)
Puncture 18G Puncture 18G
needle needle needle needle
Total number of samples 15 15 7 7
Number of samples with 6 4 2 1

colony formation

Colony formation rate (%) 40.0 26.7 28.6 14.3




Table 4 Effects of sex on ex vivo expansion of alveolar MSC

Device (+) Device (-)
Male Female Male Female
Total number of samples 11 19 4 10
Number of samples with colony 4 6 1 2
formation
Colony formation rate (%) 36.4 31.6 25.0 20.0




Table 5 Effects of age on ex vivo expansion of alveolar MSC

Age (years old) 20-29  30-39 40-49 50-59 60-69 70-79
Device (+)
Total number of samples 3 1 1 11 13 1
Number of samples with 0 0 0 4 6 0

colony formation

Colony formation rate (%) 0.0 0.0 0.0 36.4 46.2 0.0
Device (-)

Total number of samples 0 0 1 5 8 0

Number of samples with 0 0 0 0 3 0

colony formation

Colony formation rate (%) 0.0 0.0 0.0 0.0 37.5 0.0




Table 6 Effects of sampling site (maxilla vs mandible) on ex vivo expansion of alveolar

MSC
Device (+) Device (-)
Maxilla Mandible Maxilla Mandible
Total number of samples 6 24 3 11
Number of samples with colony 2 8 0 3
formation
Colony formation rate (%) 333 333 0.0 27.2




Table 7 Effects of sampling site (anterior, premolar, or molar) on ex Vivo expansion of

alveolar MSC

Device (+) Device (-)
Anterior Premolar Molar Anterior Premolar Molar
Total number of 5 5 20 2 5 7
samples
Number of samples 2 3 5 0 2 1
with colony formation
Colony formation rate 40.0 60.0 25.0 0.0 40.0 14.3

(%)




Table 8 Effects of sample volume on ex vivo expansion of alveolar MSC

Sample volume (pt) -100 101-150  151-200  201-300 301-
Device (+)
Total number of samples 5 3 12 3 7
Number of samples with 1 1 5 1 2

colony formation

Colony formation rate (%) 20.0 333 41.7 333 28.6
Device (-)

Total number of samples 3 2 7 0 2

Number of samples with 0 0 2 0 1

colony formation

Colony formation rate (%) 0.0 0.0 28.6 0.0 50.0




Table 9 Logistic regression analysis for use of device, use of puncture needle, sex, age,

mandibular, premolar, and volume in relation to the ex vivo expansion of alveolar MSC

Valuables Odds ratio 95% confidence interval p value
Device 4.090 0.623 to 26.833 0.142
Puncture needle 1.326 0.297t0 5.916 0.711
Sex (male) 1.583 0.284 to 8.840 0.601
Age 1.106 0.998 to 1.224 0.054
Mandibular 0.537 0.065 to 4.429 0.563
Premolar 6.809 0.964 to 48.110 0.055

Volume 1.002 0.998 to 1.005 0.278
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Fig 1

Fig 2

Fig 3

Fig 4

Figure legends

Sampling method using a puncture needle. A: Internal needle and
external cylinder of the puncture needle. B: Tip of the internal needle
and external cylinder. C: Diagram of the sampling. D: Insertion of the
puncture needle into the bone marrow. E: Aspiration of bone marrow
fluid. F: Transfer of bone marrow aspirate from syringe to tube
container.

Sampling method using a 18G needle. A: Aspiration of bone marrow
fluid from drilled hole for implant placement using a syringe with
18G needle. B: Diagram of the sampling.

Flow diagram of the Bone Marrow MSC Separation Device. D:
Priming the column, @: Processing bone marrow through the
column, @: Washing the column, @: Harvesting MSC.

Spindle shaped stem cells in culture. Phase contrast microscopy,

original magnification: X100.
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