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Novel strategies in the applications of nanotechnology for tissue regeneration
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Nanomaterials exhibit modified chemical and physical properties that give them the ability to interact with the biological
systems at the cellular and molecular levels. These interactions enhance the biomedical applications of nanotechnology
in the field of tissue regeneration. A wide range of nanomaterials made of organic and inorganic composites could be self
assembled in nanoscale size that simulates more accurately the dimensions of the natural human tissues such as nanoparticles,
nanosurfaces and nanoscaffolds. These novel nanomaterials significantly influence the behavior and development of stem cells.
The applications of nanotechnology in specific tissue regeneration, such as bone, cartilage, cardiovascular and neural tissues were
investigated by several researchers. Nanostructures have been used to promote stem cell viability, proliferation and differentiation.
Nanotechnology provides biodegradable and biocompatible biomimetic fabricates that restore and improve the tissue functions.
Nanocomposition and nanotopography of a tissue engineered material determine the implant fate providing 3 dimentional tissue
culture systems that promote normal cell growth and differentiation without adverse tissue reaction. Recent progress in the
synthesis allows the cultured cells to react to the internal and external stimuli and to exchange the signaling factors between
those cells and the external environment. However, further understanding to the interactions of nanomaterials with the biological
system and more investigations of the safety of these nanostructures are still required before their full application in human tissue
repair
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