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In vitro co-culture of injectable alginate scaffolds and human bone marrow stromal stem cells

Wang Qun-li', Gong Ji-cheng', Zou Zhong-wen', Yang Bo-lin', Luo Wei-guo', Jin Dan?, Wei Kuan-hai?

Abstract

BACKGROUND: Injectable tissue-engineered bone is limited to animal experiments. If the human bone marrow stromal stem
cells have a good biocompatibility with alginate, the injectable tissue engineered bone will be a very promising clinical treatment.
OBJECTIVE: To study the biocompatibility of human bone marrow stromal stem cells and injectable scaffold of calcium alginate
gels in vitro.

METHODS: The second passage human bone marrow stromal stem cells were co-cultured with calcium alginate gels. Bone
marrow stromal stem cells cultured with no material served as controls. The morphology and proliferation of the cells were
observed by inverted phase contrast microscope and scanning electron microscope. 3-(4,5-Dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide (MTT) assay was used to semi-quantitatively evaluate the cell proliferation.

RESULTS AND CONCLUSION: The human bone marrow stromal stem cells co-cultured with calcium alginate gels grew well
under inverted phase contrast microscope, and no significant difference was found between calcium alginate gels group and
control group. Under scanning electron microscope, human bone marrow stromal stem cells adhered well to the calcium alginate
gels and proliferated obviously. MTT results showed that the cell number had no significant difference between the two groups. It
is suggested that calcium alginate gels have good biocompatibility with human bone marrow stromal stem cells.
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Cultured human bone marrow stromal
stem cells observed by inverted phase
contrast microscope on 3 d (x100)
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Figure 1

Figure 2 Human bone marrow stromal stem cells
co-cultured with calcium alginate gels
on 3 d observed by inverted phase
contrast microscope (x100)
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Figure 3 Structure of calcium alginate gels under scanning
electron microscrope (x1 000)
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Figure 4 Human bone marrow stromal stem cells co-cultured
with calcium alginate gels on 6 d observed by
scanning electron microscrope (x1 000)
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Table 1 Absorption coefficient by 3-(4,5-Dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide assay in each group
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Group 2d 4d 6d 8d
Control 0.142+0.036 0.192+0.016 0.398+0.087 0.344+0.045
Calcium 0.141+0.027 0.180+0.025 0.386+0.089 0.332+0.042
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