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Fabrication and research of chitosan-3-I'CP composite lamellas scaffold
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Abstract Objective To investigate the mechanical property biocompatibility and osteogenic differentiation abil—
ity of chitosan3-TCP ( CS3-I'CP) scaffold meanwhile to study the possibility of the composite as a scaffold to
repair bone defect. Methods Briefly the CS3-I'CP composite scaffold was fabricated utilizing bidirectional ly—

ophilization technique. Then the scaffold micro-structure was observed by scanning electron microscopy ( SEM)
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X-ray diffraction ( XRD) and energy disperse spectroscopy ( EDS) were employed to analyze the ingredients and el—
ements distribution of scaffold respectively. Additionally the compression strength of the scaffold was tested by
mechanical universal testing machine. The biocompatibility of the scaffold and the cell viability research were char—
acterized via CCK-8 assay and Live/Dead staining respectively and the cell adhesion was studied by DPAI/Phal-
loidine fluorescence staining. qRT-PCR was employed to investigate the expression level of osteogenic—related gene
such as BMP2 RUNX2 and COL1. ALP staining was carried out to measure the osteogenic differentiation effect of
BMSCs. Results The CS3-TCP scaffold was comprised of bulk parallel aligned and thin lamellas with many por—
ous structures. B-TCP particles were evenly distributed over CS framework layers and the CS8-TCP scaffold pos—
sess excellent elastic property and biocompatibility moreover the cell seeded on scaffold revealed high cell viabili—
ty and continuous proliferation. qRT-PCR and ALP staining results demonstrated that the CS3-TCP scaffold could
induce osteogenic differentiation of BMSC. Conclusion To sum up the CS{3-TCP scaffold expressed desired me—
chanical and biological properties and could induce BMSC differentiate into osteoblast the composite scaffold pro—
vided a promising strategy for bone defect regeneration.

Key words Chitosan; B-TCP; composite scaffold; bidirectional lyophilization technique; osteogenic differentia—

tion



