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PREFACE 

The alarming utility and the ever-increasing demands of polymeric materials in today’s 

world led to the development of high-performing hydrogel for myriad applications. 

Amidst them, fabrications of polysaccharide-based materials have received remarkable 

attention due to their easy availability, biocompatibility, biodegradability, and affordable 

cost. The concept of "going green" and "sustainability" arises due to reducing the global 

impact associated with the synthetic monomer-based polymer industries. Therefore, a 

huge attention is devoted to the development of eco-friendly polymeric materials using 

renewable resource-derived materials for multifaceted applications. Polysaccharides are 

one of the most potent renewable sources for hydrogel fabrication due to their 

hydrophilicity, easy availability, and low cost. The backbone of these natural polymers 

can be grafted with different synthetic monomers to obtain bio-based polymeric 

materials with high performance. Thus, using one specific polysaccharide, different 

hydrogels can be obtained with attractive properties. Moreover, the properties can be 

tailored to achieve a specific material for the targeted applications. Thus, investigating 

the potential applicability of these materials, the present work focuses on the fabrication 

of polysaccharide-based hydrogels for advanced applications including agricultural, 

wastewater treatment, and biomedical field. Different starch modified hydrogels with 

diverse properties including high swelling ability, high adsorption capacity, mechanical 

toughness, self-healing ability, controlled release attribute, and swelling-induced 

mechanical strength have been developed to perform the aforementioned applications. 

Therefore, the work divulges a new avenue to synthesize high-performing starch-based 

smart hydrogels with remarkable properties and reflects the potential for utilization in 

modern applications in various fields. 
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