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Figure 1 The principles of 3D printing technology

A. Fused deposition (FDM); B. Stereolithography (SLA); C. Selective laser sintering (SLS); D. 3D inkjet printing (3DP).
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Table 1 The advantages and disadvantages of 3D printing technology
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Figure 2 The surface modification methods of traditional physical chemistry™'*!
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Figure 3 The surface functionalization mechanism of modified 3D print structure through atom
transfer radical polymerization (ATRP)
A. Surface grafted polyphenolic sulfuric acid (SPMA)Y*; B. Surface of 3D printed structure grafted
polyfluoroacrylate!’® ; C. 3D printed complex structural surface modificated by Cu, Ni coating"'®J.
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Figure 4 3D printing biological scaffolds modified by different plasma methods
(A) The surface SEM images of the pure TCP skeleton (left) and the isotonic infiltration PLA; (B) Cellsvalue-added
extension of infiltrated PLA skeleton modificated by plasma amination and plasma polymerization with allyl
group after 30min"?"’ ; (C) The droplet wetting images of surface of the printed skeleton (C) no PCL spin coating

and (D) containing PCL spin coated film; (E) The transplantation characterization of cell cultured for 120 ht?!J,
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Figure 5 The SEM images (A) and cell viability (B) of PLA and PLGA/n-HAp/B-TCP scaffold surfaces modificated by
oxygen plasma'®!; (C) The contrast image of structure surface modificated by PEALD methods; (D) The optical image,

SEM images of functional nanographs of and corresponding antibacterial properties of 3D printed earplugs™'’.
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Figure 6 The mechanism (A) and photothermal effect (B) of 3D printed skeleton modificated by graphene oxide coating;
(C) printing process and results of 3D printed skeleton modificated by dopamine; (D) The blood compatibility and
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A Review: Surface Modification of 3D Printing Complex Architectures
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Abstract; 3D printing, also named as Additive Manufacturing, is attracting increasing attentions from tissue
engineering. aerospace engineering, automotive industry and electronics, due to its advantages of free form design and
manufacturing. Besides the complex structures and excellent biomedical properties, surface performances of 3D printing
skeleton and organs are also crucial for practical applications, for example, biocompatible, antibacterial and cell adhesion
properties are necessary to 3D printed tissue scaffolds and organs. Therefore, combining 3D printing technology with
traditional surface modifications is significant for expanding 3D printing’s applications. Multifunctional 3D printed skeleton
and organs can be offered by post surface biochemistry modification of the skeleton and organs with retaining their bulk
properties, and a more splendid application can be expected. In this review, we summarized the recent progress in the 3D
printing biomedical materials based on the surface modification of 3D printed skeleton and organs.

Key words: 3D printing; Surface modification; Tissue engineering
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