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Abstract

The emergence of 2D nanomaterials (2D NMs), which was initiated by the isolation of graphene (G) in 2004, revolutionized
various biomedical applications, including bio-imaging and -sensing, drug delivery, and tissue engineering (TE), owing to their
unique physicochemical and biological properties. Building on the success of G, a novel class of monoelemental 2D NMs,
known as Xenes, recently emerged, offering distinct advantages in the fields of TE and regenerative medicine. In this
presentation, | focus on the comparison of G and Xene materials for use in fabricating TE scaffolds. After a brief introduction
to the basic physicochemical properties of these materials, recent representative studies are classified in terms of the
engineered tissue, i.e., bone, neural, muscle, and skin tissues. | analyze several methods of improving the clinical potential of
Xene-laden scaffolds using state-of-the-art fabrication technologies and innovative biomaterials. Despite the considerable
advantages of Xene materials, critical concerns, such as biocompatibility, biodistribution and regulatory challenges, should be
considered. This presentation and collaborative efforts should advance the field of Xene-based TE and enable innovative,

effective solutions for use in future tissue regeneration.
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