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Introduction

Diabetic cataract (DC) is a common and debilitating complication of diabetes mellitus, with an incidence five times higher than in non-diabetic individuals. It not only causes progressive vision loss but also increases surgical risk. Currently, effective non-invasive treatments, particularly eye drop formulations, remain unavailable, highlighting an urgent clinical need.

Aim

This study aimed to develop a novel nanoformulated eye drop using dapagliflozin (Dapa) encapsulated in functional chitosan nanoparticles, with the goal of delaying DC progression through a safe and non-invasive approach.

Methods

Oleic acid-functionalized chitosan (OCS) was synthesized and employed as a carrier. Using an oil-in-water nano-emulsion cross-linking method, positively charged OCS nanoparticles were prepared and loaded with Dapa to form Dapa-OCS NPs. The formulation was characterized by particle size, surface charge, release kinetics, and cytotoxicity. In vivo efficacy was evaluated in a diabetic cataract mouse model by assessing ocular SGLT2 expression and cataract progression.

Results

Dapa-OCS NPs exhibited an average particle size of ~150 nm, stable positive charge, and sustained drug release with minimal cytotoxicity. In vivo administration significantly reduced ocular SGLT2 expression and delayed lens opacity development under diabetic conditions.

Discussion

Dapa-OCS NPs eye drops provide a biocompatible, stable, and painless therapeutic option that effectively attenuates diabetic cataract progression. This work demonstrates the translational potential of nanoparticle-based drug delivery in diabetic ocular diseases and offers a promising strategy for vision preservation.
