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OVERVIEW

The main objective of the study was to develop and optimize a small unilamellar vesicle (SUV)-based liposomal formulation (50-100 nm) to improve topical delivery for
inflammatory skin conditions. The study aimed to characterize the physicochemical properties of the formulation, assess encapsulation efficiency, and evaluate its release profile,
skin permeation, and anti-inflammatory activity in vitro. The formulation was optimized and purified by ethanol evaporation for 72h, achieving high encapsulation efficiency
(88.8 £ 8.2%) and stable vesicles (size: 86.4 £ 8.4 nm; PDI:. 0.145; Z-potential: —17.9 mV). A fluorescence quenching assay revealed diclofenac localization near the lipid bilayer
surface. In vitro release and permeation were assessed using Franz diffusion cells. Anti-inflammatory activity was confirmed via gPCR after LPS-induced inflammation, showing a
70% reduction in TNF-a and CXCL1 expression.

INTRODUCTION

Inflammatory skin disorders require effective and safe Formulation of liposomes: Liposomes were  Characterization of liposomes:

treatments. Diclofenac, a widely used non-steroidal prepared by dissolving phosphatidylcholine, 1, Size distribution and charges of the liposomes by
anti-inflammatory drug (NSAID), faces challenges in hydrogenated phosphatidylcholine, Tween 80, dynamic light scattering (DLS)

topical administration due to its poor skin penetration. a-tocopherol, cholesterol, and sodium 2. Morphology by cryogenic transmission electron
Encapsulation in liposomal drug delivery systems diclofenac in ethanol (10% w/w). The organic microscopy (cryo-TEM)

represents a promising strategy to enhance local phase and phosphate buffer were heated to 3. Encapsulation efficiency by HPLC-UV

bioavailability while minimizing systemic side effects. 75°C, then mixed (final buffer content: 85.5% . Ethanol elimination by evaporation :

O w/w) and vortexed for 1 min. The dispersion .Deter.min.ation of_ ethanol by gas chromatography F£==f
. Localization of diclofenac by Stern-Volmer

METHODS

o O~ W

0 was sonicated (20% amplitude, 15 s, 2000 Ws), fluorescence quenching assays =
and preservatives (sodium _mpagln and mpasol) /. In vitro permeation and release profiles by Franz cells
| were added. Empty liposomes  (without g anti-inflammatory activity evaluation in HaCaT cells -
. Diclofenac diclofenac) were also prepared as controls. 9. In vitro cytotoxicity evaluation in HaCaT cells \?f\.;’ |
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