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In this study, Zinc Oxide (ZnO) nanocomposites functionalized by Hyaluronic Acid (HA) or Carboxymethyl Chitosan (CMC) 
were prepared by co-precipitation method. Biocompatible HA and CMC were selected to provide steric stabilization, surface 

modifications for ginsenoside conjugation, and clinical benefits for topical drug delivery. Aqueous leaf extract of Dendropanax 
morbifera Léveille was incorporated in the synthesis to enhance water stability, antioxidant activity, and impart skin-protective 
effects on ZnO nanocomposites. The resulting flower-shaped nanocomposites were further functionalized by ginsenoside Rh2 by 
cleavable ester bond via carbodiimide chemistry. The physicochemical behaviors of ginsenoside-conjugated HA/CMC-ZnONcs were 
characterized by UV-Vis spectroscopy, FE-TEM, XRD, FTIR, DLS, TGA, and DSC. The drug loading efficiency was evaluated by 
LC-MS. HA/CMC-ZnONs demonstrated antioxidant activity against DPPH and ABTS+ radicals and enhanced moisture retention 
ability than free polymers. Comparative water solubility of ginsenoside Rh2 and Rh2-HA/CMC-ZnONcs showed that ginsenoside 
conjugation onto nanocomposites enhanced water dispersibility of ginsenoside in water. Overall, Rh2-HA/CMC-ZnONcs may be 
useful as nano drug carriers for topical delivery of D. morbifera extract and ginsenoside Rh2 to remedy skin disorders and prevent 
skin cancer.
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