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In starch granules, two different glucose polymers, amylose and amylopectin, 

influence the material properties. The materials rich in amorphous amylopectin 

exhibit increased flexibility and softness, while hardness increases due to 

crystallization. Amylopectin-rich materials, in addition to their tendency to 

relaxation, also show sensitivity to water content. Ion-responsive semi-

interpenetrating polymer networks (semi-IPN) were designed by integrating 

amylopectin-rich starch into poly(dimethylaminoethyl methacrylate-co-glycidyl 

methacrylate-co-hydroxypropyl methacrylate) matrix via free-radical 

crosslinking under temperature-controlled polymerization, enabling formation 

of hybrid networks with distinct porous morphologies and starch-integrated 

topological variations [1]. To elucidate the composition-dependent structure–

property relationships between hydroxyl-rich biopolymer and tertiary amine 

functionalities governing ionic responsiveness, the monomer feed ratio 

DMAEMA/GMA/HPMA was kept at 70/10/20 mol%, while starch content was 

increased from low to high levels. The swelling was investigated in saline 

solutions containing mono- and polyvalent cations. Ion–polymer interactions 

determined macroscopic volume transitions and swelling kinetics, consistent 

with reported ion-stimuli responsive networks [2,3]. Uniaxial compression in 

ionic environments revealed valence-dependent modulation of elasticity under 

ionic shielding. ATR-FTIR analysis confirmed alterations in hydrogen bonding 

and ionic associations within semi-IPNs.  

These findings highlight composition-dependent and ion-specific 

responsiveness, positioning amylopectin-enriched semi-IPNs as promising 

candidates for controlled drug delivery and adsorption-based environmental 

applications. 
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