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Preparation and evaluation of ginsenoside Rg3 nanoliposomes

Zhangyou Liu, Guozhi Wei, Yang Liu, Ying Dai, Hewei Li
Changzhou Weibo Hi-Tech Co. Ltd., Changzhou, Jiangsu

[ Abstract] Objective To construct ginsenoside Rg3 nanoliposomes, evaluate their transdermal performance
on excised pig skin, and optimize the freeze-drying process to ensure stability. Methods Ginsenoside Rg3
nanoliposomes were prepared using high-speed shear homogenization. Their morphology, particle size, Zeta
potential, and encapsulation efficiency were characterized by transmission electron microscopy (TEM), laser particle
size analysis, and high-performance liquid chromatography (HPLC). The transdermal efficiency of the
nanoliposomes was assessed using an excised pig skin model and compared with that of ginsenoside Rg3 raw
material. Additionally, the effects of different freeze-drying processes on the physicochemical properties and
encapsulation efficiency of the nanoliposomes were investigated. Results The prepared nanoliposomes exhibited a
spherical morphology with an average particle size of 16.0 nm, a PDI of 0.17, a Zeta potential of -14.0 mV, and an
encapsulation efficiency of 62.1%. The ex vivo pig skin permeation study showed that the transdermal efficiency of
the ginsenoside Rg3 nanoliposomes was significantly higher than that of the raw material, with a cumulative
permeation amount (Qn) of 1069 pg/cm? and a permeation percentage of 94.7% within 24 h. The study on the freeze-
drying process indicated that rapid freezing with liquid nitrogen effectively maintained the structural integrity and
encapsulation efficiency of the nanoliposomes, whereas slow freezing led to increased particle size, poor dispersity,
and drug leakage. Conclusion This study successfully prepared ginsenoside Rg3 nanoliposomes with excellent
properties, including small particle size, uniform distribution, good stability, and significantly enhanced transdermal
efficiency for ginsenoside Rg3.
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