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Abstract

This study developed ciclopirox olamine (CPX)-loaded solid lipid nanoparticles (SLNs) to address the drug’s poor bioavailability and short half-
life. Using a high-speed homogenization-ultrasonication method optimized by central composite design, the SLNs achieved a size of 247.66 nm,
a Span of 2.405, and 91.57% encapsulation efficiency. Structural analyses confirmed successful drug incorporation, and in vitro drug release
tests showed sustained drug release compared to free CPX, highlighting SLNs as a promising strategy for improved topical antifungal therapy.
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1-INTRODUCTION

Ciclopirox olamine (CPX) is a broad-spectrum antifungal agent limited by poor bioavailability and a short half-life. Solid lipid nanoparticles (SLNs) have
emerged as a promising strategy to enhance CPX delivery by improving stability, controlling release, and promoting penetration through skin and nails.
When incorporated into nail lacquers, SLNs offer sustained release, prolonged nail adhesion, and improved local bloavallablllty, making them an effectlve
approach for treating fungal nail infections. : '

331
310
289

daBsaRAaBes

2-MATERIAL & METHODES
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Figure 1: High-speed ultrasonic homogenization Z o eSS
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Table 1: Central composite design for the oK%
optimization of ciclopirox olamine-loaded 1

. Figure 3: The 3D surface plots and Pareto charts for the key
nanoparticles
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potential to prolong drug availability and enhance
4-CONCLUSION therapeutic efficacy in topical applications. Figure 5: Cu%ML;EIgIt%gszjrug release

The 3D surface plots illustrate the influence of independent variables these plots reveal significant interactive effects among formulation variables, guiding
the identification of optimal conditions. The Pareto charts highlight the statistical significance of each factor and their interactions, supporting model
reliability and response sensitivity. The FTIR spectrum confirms the chemical integrity of CPX within the SLNs, showing no major peak shifts or loss of
functional groups, while the DSC thermogram indicates successful drug encapsulation, evidenced by the disappearance or broadening of CPX's characteristic
melting peak. Together, these data affirm the robustness of the formulation strategy, supporting the development of a stable and efficient SLN system for
topical antifungal delivery.
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