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Abstract

The treatment of severe skin injuries, such as deep burns and chronic wounds, remains one of the
major challenges in regenerative medicine. In this regard, bioengineered scaffolds with three-
dimensional structures, appropriate biocompatibility, and controlled degradability have emerged
as effective alternatives to conventional therapies. The careful selection of biomaterials—
particularly natural polymers such as gelatin and hyaluronic acid—plays a crucial role in the
success of these scaffolds, as they can provide a suitable environment for cell growth and tissue
regeneration. In recent years, extrusion-based 3D bioprinting has gained significant attention due
to its ability to fabricate high-precision, multilayered constructs, making it a powerful tool for
designing and producing skin scaffolds. Among various biomaterials, hyaluronic acid—one of the
key components of the extracellular matrix of skin—has become a prominent candidate for
printable bioink formulations, owing to its gel-forming capability, cell compatibility, and chemical
modifiability. This review aims to provide an overview of recent advancements in the design of
extrusion-printed skin scaffolds, with a particular focus on the role of hyaluronic acid in hydrogel
formulation and the optimization of its biological and printability properties. Furthermore, it
discusses the current challenges and proposed solutions, highlighting directions for future research
in this promising field.
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