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In recent years, the biofabrication of 3D in-vitro models, consisting of cell-laden hydrogels that
provide a microenvironment similar to that of native tissues, has emerged as a promising
alternative to 2D cell culture systems and 3D in-vivo models, in the understanding the
pathophysiology of diverse disease, including diabetes mellitus (DM).

In this framework, the research work in the network of D34H project (Digital Driven Diagnostics,
pronostics and therapeutics for Sustainable Health care) focuses on the design of a novel 3D in
vitro model of diabetic skin useful for drug and therapy screening, starting from the synthesis
of gelatin methacryloyl (GelMA) photocurable derivatives as hydrogel precursors. In particular,
afirstapproachinvolves the biofabrication of cell-laden GelMA hydrogels and their subsequent
immersion in culture media reminiscent of the hyperglycemic microenvironments associated
with DM to assess cellular mechanisms. The second strategy, on the other hand, aims to modify
the structure of GelMA to mimic, right from synthesis, the nonenzymatic protein glycation that
occurs in the diabetic environment. Accordingly, GelMA is glycosilated following the path of
Maillard reactions, and the obtained biopolymer (GLY-GelMA) will be used as diabetic-like
matrix for the bioprinting of a new skin model.



