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Abstract
Development of Centella asiatica extract encapsulated in lipid

nanoparticles
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The study aimed to develop a delivery system based on nanotechnology to
enhance the efficacy and stability of Centella asiatica extract (CAE). In this study,
transfersomes were developed due to their deformable or elastic nature and ability to
permeate the skin. Transfersomes were prepared by ethanol injection method. The
influence of phospholipid, edge activators (EAs), sonication time and cholesterol on
size, size distribution (PDI), flexibility and polymorphism of transfersomes was
evaluated. The obtained results showed that transfersomes prepared from Phospholipon
90G provided the smallest particle size with the narrow size distribution. The 60-second
sonication time was sufficient to reduce the particle size of transfersomes. Three
different EAs were chosen including Tween® 80, Tween”~ 20 and Eumulgin® SG. It was
found that transfersomes containing Tween® 80 showed the smallest particle size and
the lowest size distribution. The addition of cholesterol decreased the size of
transfersomes containing Tween” 80 but slightly increased the size of transfersomes
containing Tween® 20 and Eumulgin® SG. Transfersomes prepared from Tween® 20 and
cholesterol exhibited the highest elasticity. Incorporation of CAE increased the size of
transfersomes. Regarding differential scanning calorimetry and X-ray diffraction
analysis, all developed transfersomes were amorphous. Concerning the cytotoxicity on
human skin fibroblast, 0.05% transfersomes showed the percent viability higher than
80%. As such, this concentration was further used for wound healing assay. After 24-hr
treatment, transfersomes prepared from Tween® 20 significantly reduced the wound

area compared to other formulations.



