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Abstract; Objective To study the mechanical properties and biological characteristics of 3D-printed porous p-tri-
calcium phosphate [ B-Ca, (PO, ),, B-TCP] scaffolds, so as to provide guidance for the design of composite
scaffolds in animal experimentation. Methods Poly 1,8-octanediol citrate (POC) , a kind of novel biodegradable
materials, was used as the adhesive. The 3D-printed porous B-TCP scaffolds were fabricated by fused deposition
modeling (FDM) technology, and Gly-Arg-Gly-Asp-Ser (GRGDS) , a kind of polypeptides, was added into the
scaffolds to improve the adhesive property of cells. The optical microscope and scanning electron microscope
(SEM) were used to observe the micro-pore architectures of those scaffolds. The material testing machine was
used to conduct compressive test on the scaffolds, and the water contact angles of the scaffolds were measured.
The cell adhesion rate and proliferation rate of the scaffolds were also tested by in vitro cell experiment. The mod-
el of SD rat skull defects was repaired by the scaffolds, and the osteogenic ability in vivo was further studied.
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Results The GRGDS, remaining active, was evenly distributed in the composite scaffolds. The micro-pore archi-

tectures of the polypeptide modified scaffolds changed, with improvement in cell adhesion rate, while the com-

pressive modulus, water contact angle and osteogenic ability in vivo of the scaffolds were not obviously affected.

Conclusions The cell adhesion capacity of B-TCP composite scaffolds modified by polypeptide improved signifi-

cantly, while the mechanical properties and hydrophilicity, osteogenic ability in vivo of the scaffolds were not af-

fected very much. These research results provide new ideas for reconstruction of scaffolds for repairing bone de-

fects in clinic, and a laboratory basis for further clinical application of this scaffold.

Key words: 3D printing; fused deposition modeling ( FDM) ; B-tricalcium phosphate (B-TCP); polypeptide
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Fig.1 3D-printed porous scaffold (a) B-TCP/POC scaffold,
(b) SEM images for 3-TCP/POC scaffolds, (¢) SEM ima-
ges for B-TCP/POC scaffolds cultured with BMSCs, (d) B-
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Fig.4 Micro-CT images of the specimens (a) Control group,
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Fig.5 HE images of the specimens after 12 weeks (a) Control
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GRGDS group
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