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Abstract 

 

Introduction: 

Natural polymer-based hydrogels offer a biodegradable and biocompatible platform for sustained 

drug release, especially for drugs with pH-dependent solubility. This study investigates the 

development of hydrogel films using hydroxypropyl methylcellulose (HPMC) and taro starches 

from two cultivars—Uroni Vonu (high amylopectin) and Vavai Dina (high amylose)—for the 

delivery of quetiapine fumarate, a weakly basic drug. The aim was to develop a matrix capable of 

achieving pH-independent, sustained drug release. 

 

Methods: 

Gelatinized taro starch was blended with HPMC at 80:20 and 60:40 (HPMC:Starch) ratios. 

Succinic acid was incorporated as both a crosslinker and acidifier. Films were characterized using 

FTIR, SEM, DSC and rheological methods. Swelling and drug release behavior was assessed in 

gastric (pH 1.2) and intestinal (pH 6.8) fluids. Release kinetics were evaluated using Zero-order, 

First-order, Higuchi, Hixson–Crowell, and Korsmeyer–Peppas models. 

 

Results: 

FTIR and SEM confirmed crosslinking and improved matrix porosity, especially in 60:40 blends. 

All hydrogels showed pH-independent swelling, with slightly greater uptake in amylopectin-rich 

formulations. Drug release from uncrosslinked films was pH-dependent. The release of quetiapine 

fumarate in both gastric fluid and succinic acid-crosslinked hydrogels followed the Korsmeyer–

Peppas model, likely due to the presence of acidic conditions. In the crosslinked formulations, 

succinic acid generates an internal acidic microenvironment that mimics the gastric pH, supporting 

a diffusion-driven release mechanism. In contrast, the pure HPMC and non-crosslinked hydrogel 

films best fit the Hixson–Crowell model in intestinal fluid, suggesting erosion-based release from 

shrinking geometries. 

 

Conclusion: 

Succinic acid-crosslinked HPMC/taro starch hydrogels offer a promising platform for pH-

independent delivery of quetiapine fumarate. Release kinetics in both gastric fluid and crosslinked 

films followed the Korsmeyer–Peppas model due to acidic environments—externally in the 

medium and internally via succinic acid’s microenvironment. In contrast, uncrosslinked 

formulations followed Hixson–Crowell kinetics. 
 

 


