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Development of Plant-Based 3D Printed Scaffolds for Bovine Satellite Cell Maturation in Cell-Based Meat Production
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Abstract
Tissue engineering scaffolds are essential in cell-based meat production, providing a three-dimensional environment for cell attachment, proliferation, and differentiation (Kang et al., 2021; Wang et al., 2023). In this study, we developed a sustainable and edible plant protein-based ink for scaffold fabrication using extrusion-based 3D printing. The protein solution was thermally treated to form a printable hydrogel and maintained at an elevated temperature during printing. Printing parameters were optimised to achieve scaffolds with good structural fidelity and stability in aqueous environments.
Primary bovine cells were seeded onto the printed scaffolds and cultured for 9 days. Cell proliferation kept increasing until day 9, reaching 10 times the initial number. Fluorescent staining with DAPI and phalloidin confirmed successful adhesion and spreading of cells on the scaffold surface. Additionally, preliminary differentiation experiments showed cellular morphologies consistent with myotube formation, indicating the scaffold’s capacity to support early-stage myogenic differentiation.
These results demonstrate the feasibility of using plant-based inks to produce functional, biocompatible scaffolds for cultured meat production, offering a promising approach for sustainable food technology.
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