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ABSTRACT

Introduction: Curcumin possesses significant therapeutic potential due to its anti-inflammatory and antioxidant properties. However, its clinical application is severely limited by poor aqueous solubility, rapid metabolism, and low systemic bioavailability. 
Objective: This study aimed to develop and characterize a nanoemulsion-based delivery system to enhance the solubility and oral bioavailability of curcumin.
Method: Curcumin-loaded nanoemulsions were formulated using a high-energy emulsification method with a mixture of Labrasol, Transcutol, and Capryol 90 as surfactants and oil phases. The formulation was optimized using a D-optimal mixture design. Physicochemical properties, including particle size, polydispersity index (PDI), zeta potential, and entrapment efficiency, were evaluated. In vitro drug release was performed using dialysis membrane methods, and stability was assessed under accelerated storage conditions.
Results: The optimized nanoemulsion exhibited a mean droplet size of 45.2 ± 2.1 nm with a low PDI (0.18), indicating a narrow size distribution. The zeta potential was recorded at -28.4 mV, suggesting excellent physical stability. In vitro release studies demonstrated a sustained release profile, with 95% of curcumin released within 8 hours compared to 20% from the pure drug suspension. Furthermore, the nanoemulsion showed high stability after 6 months of storage at room temperature.
Conclusion: The developed nanoemulsion system successfully improved the solubility and dissolution characteristics of curcumin. This delivery platform provides a promising strategy for enhancing the therapeutic efficacy of hydrophobic natural compounds in pharmaceutical applications.
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