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ABSTRACT

Hydrogels are promising wound dressings because their high water content helps
maintain a moist environment that supports tissue repair. Loading hydrogels with
nanoparticles or drug delivery systems can improve the stability of bioactive
compounds, reduce irritation/cytotoxicity, and provide sustained release. This study
aimed to develop a hydrogel sheet loaded with nanocapsules containing essential oil,
which is rich in terpenes and phenolic compounds with antibacterial, anti-
inflammatory, and antioxidant activities. Due to the cytotoxicity of essential oil in its
free form at high concentrations, the oil was encapsulated to enhance safety and
control release. Nanocapsules were prepared by an emulsion method using sodium
alginate and Tween 20, followed by ultrasonication/nomogenization and calcium
chloride crosslinking. Encapsulation efficiency was determined after centrifugation
and washing. Particle size distribution and morphology were characterized by DLS,
SEM, and TEM, while chemical functional groups were confirmed by FTIR.
Cytotoxicity of the nanocapsules and nanocapsule-loaded hydrogel was assessed in
BJ-5ta human fibroblasts to support their potential as an advanced wound dressing.
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