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Abstract: 3D-printed hydrogel scaffolds have become important tools for constructing vascularized
tissues/organs owing to their high structural controllability and excellent biocompatibility. Currently,
technologies such as digital light processing and extrusion-based printing have enabled the precise
construction of hierarchical vascular networks, achieving breakthroughs in organ-specific models, such
as the heart and liver, including suturable vascular scaffolds and bionic hepatic sinusoid chips. However,
the current construction of relevant organoids still faces bottlenecks, such as hypoxia in large tissues
(thickness > 500 um) and insufficient standardization of bioinks. In this future, it will be necessary to rely
on Al to optimize printing paths and integrate microfluidic technology to construct perfusable models,
thereby promoting the clinical translation of vascularized tissues.
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Table 1 Performance comparison of mainstream 3D printing
technologies in the construction of vascularized hydrogel
scaffolds
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Figure 1 Step-by-step schematic diagram of the SWIFT process (Reprinted with permission from Ref. [9]; Copyright 2025

American Association for the Advancement of Science)
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Figure 2 Design and construction of a microvascular network model embedded with 1% to 3™ order hilbert structures: including

model design schematic, 3D-printed model, microcomputed tomography (MicroCT) reconstruction, and numerical simulation of

glucose nutrient transport in the model (Reprinted with permission from Ref. [11]; Copyright 2024 Oxford University Press and

Chinese Society for Biomaterials)
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FEASLVF AT )

Figure 3 Preparation of liver organoids based on HepaRG/hydrogel 3D printing (Reprinted with permission from Ref. [20];
Copyright 2021 BMJ Publishing Group Ltd & British Society of Gastroenterology)
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BJJ3% 3D T B[R I8 A it 2H 23 A 0% 78 /) B4k A £
SEAFTE, NG S H L TR S 4t 1 B B4R
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Advancement of Science AN 7))

Figure 4 Hydrogel model with the topology of a vascularized alveolar model and the simulation of oxygen exchange effect during

respiration (Reprinted with permission from Ref. [2]; Copyright 2019 American Association for the Advancement of Science)
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