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Abstract

In recent years, tissue engineering and regenerative medicine have made significant
progress in the design, development of biomaterials and novel biomaterials. Novel
biomaterials are able to regulate cellular behavior and guide the tissue regeneration
process by playing an important role in cellular scaffolding by simulating the
extracellular matrix. In addition to acting as cellular scaffolds, are capable of
regulating cellular behavior and guiding the tissue regeneration process by
simulating the extracellular matrix. Hence, various types of biomaterials, including
metals, bioceramics, natural and synthetic polymers, and bio composites, have been
used in tissue culture, while novel systems such as hydrogels, patterned substrates,
smart biomaterials, and Nano biomaterials have been able to improve the
interaction between cells and scaffolds. Recent studies have shown that hydrogels
and biomimetic materials provide a suitable environment for cell adhesion,
proliferation, and differentiation due to their structural and functional similarity to
natural extra cellular matrix (ECM). 3D bioprinting technology and the use of bio-
based bio-inks have enabled the production of complex and controllable structures
in tissue engineering. Along with these advances, the use of nanofibers and
nanocomposites has improved the mechanical and biological properties of
scaffolds and has created a greater similarity to the natural structure of the tissue.
Despite these advances, challenges such as insufficient angiogenesis, immune
responses, controlling the rate of biodegradation, and transferring technology to the
clinical scale are still the main limitations of this field. In general, the current
research trend is moving towards designing smart, multifunctional, and
personalized biomaterials that can more precisely control cellular interactions and
improve the tissue regeneration process.
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