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Composite scaffolds for programmed control of stem cell proliferation and
differentiation

KAWAZOE, Naoki
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Collagen scaffolds with highly interconnected pores were fabricated with
poly(lactic acid-co-glycolic acid) (PLGA) sponge as a sacrificed template. The PLGA-templated
collagen scaffolds were used to culture human bone marrow-derived mesenchymal stem cells (hMSCs) to
investigate their promotive effect on the ploliferative and chondrogenic differentiation of hMSCs.
The cells adhered to the scaffolds and proliferated with culture period. The expression of
chondrogenesis-related genes was upregulated, and abundant cartilaginous matrices were detected.
After subcutaneous implantation of mice, the PLGA-templated collagen scaffolds further enhanced the
production of cartilaginous matrices of the implants. The good interconnectivity of the
PLGA-templated collagen scaffolds promoted chondrogenic differentiation. In conclusion, we
demonstrated that highly interconnected porous collagen scaffolds promoted proliferation and
chondrogenic differentiation of mesenchymal stem cell proliferation.
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