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Abstract

Tissue engineering is devoted to replacing or regenerating human cells,
tissues or organs to restore the normal function lost due to illness or injury.
Tissue engineering's key technique is to seed healthy cells on a biocompatible
material with three-dimensional (3D) structures. The advance in bioprinting
offers an excellent manufacturing platform for producing cell-laden hydrogel
scaffolds for the application of tissue engineering. However, the complex 3D
architecture requires a specific bioink material in which the cells are inserted
during and after the printing process. Many studies have established the impact
on the physicochemical properties of the gelatin-methacryloyl hydrogel of
process-based and material-based parameters. There is no work in the existing
literature on the relation of methacrylate precursors and bioink printability. This
encouraged us to elucidate the effects of different methacryloyl precursors on
the physicochemical properties and printability of the photocurable gelatin-
based bioink system. In this analysis, amino groups were reacted with
methacrylic anhydrate for gelatin, and glycidyl methacrylic reacted with hydroyl
and carboxyl groups in gelatin. It was found that the swelling ratio and
degradation increased with declining concentration of both gelatin-methacryloyl
and gelatin-glycidyl methacryloyl. The use of different methacryloyl precursors
can alter the gelling temperature and viscosity of the gelatin hydrolgel, resulting

in the alternation in the optimal printing parameters.
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