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Construction of tissue-engineered bone using cell sheet technology

Chen Tao', Wang Yan-hui', Bu Ling-xue', Jing Heng', Gao Zhen-hua', Tan Shuai', Wang Ling-ling’, Li Ning-yi?

Abstract

BACKGROUND: Traditional bone tissue engineering faces shortcomings in harvesting or transferring cells. Cell sheet
technology is a new skill for cell harvesting or transferring.

OBJECTIVE: To construct tissue-engineered bone using cell sheet technology and method of traditional bone tissue
engineering.

METHODS: Canine bone marrow mesenchymal stem cells (BMSCs) were isolated with the method of density gradient
centrifugation and cultured. BMSCs were induced to differentiate into osteoblasts and cultured in temperature-responsive culture
dishes at 37 C, 5% CO, saturated humidity. BMSCs cell sheet was prepared when temperature was changed to 20 C;
demineralized bone matrix and platelet rich plasma (PRP) were prepared. The complex of DBM/PRP/BMSCs cell sheet/BMSCs
was construsted and implanted under the left latissimus dorsi muscle. The condition of osteogenesis was observed at 4, 8 and 12

weeks after operation.

RESULTS AND CONCLUSION: When temperature dropped at 20 C, BMSCs detached automatically from the
temperature-responsive culture dishes and formed an intact cell sheet. The osteogenesis of the DBM/PRP/BMSCs cell
sheet/BMSCs group was better than that of the DBM/PRP/BMSCs group. Cell sheet technology combined with traditional bone
tissue provides a new way for construction of functional tissue-engineered bone.
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Figure 1 Bone marrow mesenchymal stem cells

(BMSCs) at 7 d after primary culture

(Inverted microscope, x100)
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Figure 2 Bone marrow mesenchymal stem cells at 12 d after
prima(y culture (Inverted microscope, x100)
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x100)

Figure 5 Bone marrow mesenchymal stem cells (BMSCs)
presenting short spindle shape and unclear boundary
in the cell sheet (Inverted microscope, x100)
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Figure 3 Alarge area of black region in cell density area after
Von Kossa staining (Inverted microscope, x250)
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Figure 6 DBM wrapped with inverted microscope cell sheet well
at 7 d (Scanning electron microscope, x100)
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Figure 4 Orange-red nodules formed after alizarin red staining
(Inverted microscope, x250)
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f: Control side, 12 wk
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Figure 7 Osteogenesis after the complex implanted under the
latissimus dorsi muscle (Hematoxylin-eosin staining,
x100)
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