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PREFACE 

The escalating demand for polymeric materials to fulfill human needs has led to 

the synthesis of polymeric hydrogels. Their unique ability to absorb and retain water or 

other biological fluids up to a thousand times their weight and their tunable functionality 

make them highly valuable for a wide range of applications including both biomedical 

and industrial fields. In addition, many hydrogels are biocompatible, biodegradable, and 

soft in nature, thus possessing similarities to natural tissue. Furthermore, they are 

responsive to different environmental stimuli. Due to these remarkable properties, 

hydrogels are well suited for numerous medical practices and other applications such as 

tissue adhesion, wound healing, controlled release of drugs, actuators, etc. Moreover, 

their tremendous water-absorbing property and the presence of different functional 

groups allow them to absorb and chemically bind organic pollutants and hence are 

applicable in water remediation processes.  

  The present thesis focuses on developing and evaluating different hydrogel 

materials and highlights their potential applications as adhesives, photocatalysts, and 

electric field-responsive materials. The contents of this thesis are compiled into six 

chapters which include a general introduction of hydrogel discussing their potential 

applications in the said fields, followed by comprehensive experimental studies of 

hydrogel in those areas. Finally, the major findings of this thesis work and its future 

scope have been discussed in the last chapter. 

This study is expected to contribute valuable insights to the rapidly evolving field 

of hydrogels and open new avenues for further research in this field. 
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