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Abstract: Cardiovascular diseases are major diseases, and there is lack of artificial blood
vessels with small diameters which can be applied in coronary artery bypass surgery. The
conventional vascular scaffold preparation techniques in tissue engineering have shortcomings
in regulating the diameter, geometric shape, and interconnectivity of the scaffold. 3D
bioprinting can simulate the natural structure of the vascular tissue, accurately print live cells
and biomaterials, and regulate the microstructure and porosity of scaffolds on the nanoscale,
providing new ideas for vascular tissue engineering. This article systematically evaluates the
classification of 3D bioprinting technologies and reviews the latest research progress of 3D
bioprinting in vascular tissue engineering. It summarizes the advantages of 3D bioprinting and
points out the problems that need to be solved, such as the immune rejection of blood vessel
materials, providing reference for the further research.
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Schematic diagram of the working principles of four traditional 3D printing technologies. A: SLA

technology. B: FDM technology. C: SLS technology. D: DLP technology.
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Figure 2 Schematic diagram of 3D bioprinting technology for tissue engineering blood vessels to replace
blocked blood vessels.
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Table 1 Characteristics comparison of three 3D bioprinting technologies
Inkjet bioprinting Extrusion bioprinting Laser-assisted bioprinting

Consume Small Middle Big

Viscosity Middle High Medium to high

Print time Middle Short Long

Cell viability =~ On the high side Medium to high High

Merit High throughput, low consumption, easy  High cell density, strong cell ~ Nozzle-free, high resolution,
to prepare, and easily compatible with viability, and a wide selection  high precision and high cell
biomaterials with low viscosity of bioinks density

Shortcoming The selection of bioink is narrow, the The resolution is low, and the It takes a lot of money, the

nozzle is easy to clog, the cell density is shear stress has effect on the speed is slow, and the 3D

small, and the potential heat-induced cells inside the printing nozzle construction ability is poor

damage to the cells
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Figure 3

Fluorescence photos of human dermal fibroblasts labeled with green fluorescent protein

(GFP-HDFs) and umbilical vein endothelial cells labeled with red fluorescent protein (RFP-HUVEC:)

cultured in microvascular tissue structure for 7 days
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