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Biomedical Applications of ECM derived polymers 

Extracellular matrix (ECM) derived polymers have proven to be extremely useful in preparing scaffolds for tissue regeneration 
in vivo. Hydrogels manufactured from such polymers have the advantage of having high compatibility with cells in vitro 

and in vivo. Moreover, such polymers are entirely degraded inside the body and therefore, can be used for long-term in vivo 
applications. Collagen is the most abundant component in ECM, and therefore, collagen-based biomaterials have gained 
enormous importance in regenerative medicine in recent years. We have developed collagen-based, acellular biomaterials which 
can be used as an alternative to donor cornea transplantation and can promote regeneration of a damaged cornea. Hence, 
the need for donor organs, which are always under shortage, can be minimised. Since our approach is cell-free, it facilitates 
the regulatory acceptance. We have established the usefulness of our strategy by treating corneal blindness in animal model 
and limited clinical trials in patients. A major drawback of the currently developed corneal implants is their poor mechanical 
strength and the need to use the full-length protein such as collagen which is difficult to handle. Hence, our current approach 
includes the use of synthetic degradable polymers to fabricate tough hydrogels with molecular elements of stress distribution 
and energy dissipation. Such tough hydrogels can be handled as easily as a donor cornea and therefore, will potentiate the 
widespread use of this technique. Towards the end, we will also demonstrate the application of our acellular biomaterials for 
cardiac regeneration.
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