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Abstract 

In recent years, bio-inks mostly consist of natural polymers due to their 

advantages like being similar to human ECM [1]. Bio-inks need to 
support the cell binding, proliferation and function. Hydrogel based 
bio-inks that provide the required oxygen and nutrition transportation 
in a 3D biomimetic micro-environment are more suitable for 
recapitulation of in vivo cellular activities [2]. However, preservation of 
the target geometry in a cell-laden hydrogel is difficult to achieve. 
Quite a lot hydrogel optimization is required to obtain the ideal 
concentration that allows high cell viability in the desired shape. 
Therefore, some applications like targeted UV curing, chemical 
crosslinking, direct bioprinting in another supportive biodegradable 
hydrogel, bioprinting using cell-laden hydrogel with another more 
viscous sacrificial hydrogel or hybrid bioprinting of biodegradable 
synthetic polymer shell with cell-laden hydrogel bio-inks are used to 
preserve the desired geometry [3]. Sacrificial bio-inks are widely used 
to preserve the target geometry and provide integrity to the 
bioprinted tissue by means of supporting cell-laden hydrogel during 
and after the bioprinting process [4]. The aim of this study is to 
develop tubular and complex blood vessel structures (Y-Shaped 3D in-
vitro vessel model) with GelMA and polysaccharide-based components 
by means of a universal sacrificial bio-ink that helps to preserve the 
ideal shape. Path planning is generated according to the system used 
(a custom built bioprinter: BioLogic). As a consequence of our approach, 
high cell viability (more than 95%) and proliferation in the desired 
geometry are obtained. 
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Figure 1. Sequential steps followed in the bioprinting of cell-laden hydrogel 
to obtain a vessel model. a) Path planning of the blood vessel model, b) 3D 
bioprinting of SMC-laden main hydrogel surrounded by the universal 
sacrificial bio-ink, c) The 3D bioprinted vessel (after 48h culture) and d) 
Live/Dead Assay of bioprinted vessel (green: alive, red: dead cells) 
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