© Applied Science Innovations Pvt. Ltd., India

NBL – 2019

Hydrogels for tissue repair applications
Deepa Ghosh
Institute of Nanoscience and Technology, Mohali, India.
E-mail: deepa.ghosh@inst.ac.in

5th International Conference on Nanotechnology for Better Living (NBL-2019), Jointly organized by
National Institute of Technology (NIT) Srinagar and Indian Institute of Technology (IIT) Kharagpur; April
7 – 11, 2019 at SKUAST, Shalimar Srinagar, Jammu and Kashmir, India; Editor: Dr. M. A. Shah and Prof.
P. Banerji, ISBN:978-81-939516-0-6; Published by Applied Science Innovations Pvt. Ltd., Pune,
Maharashtra, India.

Page

Figure 1: Schematic representation of self-healing property of the hydrogel.

177

Abstract: Tissue engineering deals with the “process of replacing, engineering, regenerating or
repairing tissues or organs to restore or establish normal function” where cells and/or combinations
of cells with scaffolds and/or biologically active molecules are used to repair/regenerate a damaged
tissue. Some of the challenges facing the success of cell-based therapies is its delivery and its survival
at the wound site. Recent evidence indicates that the observed regeneration is more a result of
migration of tissue repairing cells from adjoining tissues in response to paracrine factors secreted by
implanted cells, than by the implanted cells per se. Several scaffolds are being studied to aid in the
regenerative process. Of this, the use of hydrogels as scaffold appear to be one such promising
approach. A hydrogel is a hydrophilic polymeric 3D network with high water content and is considered
optimal to deliver cells and engineer damaged tissues. An ideal hydrogel should be able to spatially
and temporally control its biochemical and biophysical characteristics in terms of release of
biomolecules, mechanical stiffness, structure, and degradation. Smart hydrogels are promising
delivery vehicles for cells and growth factors because of their responsiveness to various
environmental stimuli, such as temperature, pH etc. Injectable hydrogels are especially promising
because they provide possibilities for minimally invasive delivery procedures. Self-healing hydrogels
are a specialized type of hydrogel that can undergo repair process and retain their integrity as well as
mechanical properties after being destroyed. Recently, self-healing hydrogels have been developed
with reversible cross-linkages and have been demonstrated to support cell implantation. With an
emphasize on ensuring the paracrine response of the cells is supported by the hydrogel, we report the
development of one such self-healing injectable hydrogel that can be used for repair of damaged
tissues as per scheme
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Figure 2: Self-.Healing property of the hydrogel.
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