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Abstract

Tissue engineering is an interdisciplinary feld that combines principles from regenerative medicine and biomedical
engineering to create functional tissue substitutes or assist in tissue regeneration. This abstract provides an overview
of tissue engineering, highlighting its key components, strategies, and applications in the feld of healthcare. Tissue
engineering aims to address the limitations of conventional therapies for tissue repair and regeneration by developing
engineered tissue constructs that closely mimic the structure and function of native tissues. It involves the integration
of three main components cells, scafolds, and bioactive factors. Cells, including stem cells or diferentiated cells, are
seeded onto biocompatible scafolds, which provide a supportive framework for cell attachment, growth, and tissue
formation. Bioactive factors, such as growth factors or signaling molecules, are incorporated to guide cell behavior
and promote tissue development. Various strategies are employed in tissue engineering, including scafold-based
approaches, cell-based therapies, and bioprinting techniques. Scafold-based approaches involve the fabrication
of three-dimensional (3D) structures that provide mechanical support and promote cell adhesion and proliferation.
Cell-based therapies focus on the delivery of cells alone or in combination with supportive materials to initiate tissue
regeneration. Bioprinting techniques utilize specialized printers to deposit cells, biomaterials, and bioactive factors
layer-by-layer to create complex, functional tissue constructs. Tissue engineering has found applications in a wide
range of clinical areas, including bone regeneration, cartilage repair, skin substitutes, and organ transplantation. The
feld continues to advance through ongoing research and development eforts, aiming to address the challenges of
vascularization, innervation, and functional integration of engineered tissues. This abstract concludes by highlighting
the potential of tissue engineering in revolutionizing healthcare, ofering alternatives to conventional treatments and
providing personalized solutions for patients. The integration of tissue engineering with other emerging technologies,
such as biomaterials, bioreactors, and advanced imaging techniques, holds promise for the future of regenerative
medicine, tissue repair, and organ transpl Sesiliya D, Department of Polymer Science and
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