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Hydrogels, comprising three-dimensional crosslinked hydrophilic polymer networks capable of holding a 
significant volume of water, have emerged as promising next-generation smart materials owing to their 
tunable physicochemical properties, biocompatibility, and responsiveness to external stimuli These 
materials can be prepared through chemical and/ or physical crosslinking of hydrophilic polymers. In recent 
years, natural polysaccharide-based gums have gained substantial attention as sustainable precursors for 
hydrogel development because of their biodegradability, environmental compatibility, and cost-
effectiveness compared with synthetic counterparts. Our group has explored a range of plant-derived gums, 
including gum ghatti, neem gum, hing gum, amla, guggul gum, and fenugreek gum, for the fabrication of 
functional hydrogels. The developed hydrogels exhibit multifunctional properties with potential application 
across various sectors. In biomedical applications, their swelling behaviour and pH-responsiveness make 
them ideal candidates for controlled drug delivery. In agriculture, they can function as controlled fertilizer 
release systems and soil moisture-retaining agents, improving water-holding capacity and supporting crop 
growth under water-stress conditions. For environmental remediation, their porous structure, high surface 
areas, and strong affinity toward pollutants enable efficient removal of dyes from wastewater and effective 
oil-spill cleanup. Furthermore, Moreover, the incorporation of natural gums into hydrogel-based materials 
offers opportunities for sustainable food-packaging applications, with antimicrobial, biodegradable, and 
moisture-regulating functionalities. The talk will highlight natural polysaccharide-based hydrogels as a 
sustainable and versatile platform for developing next-generation smart materials. Their multifunctional 
performance across biomedical, agricultural, environmental, and industrial applications demonstrates their 
potential to address emerging societal challenges related health, food security, resources conservation, 
Environmental Protection. 
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