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Liposomes represent one of the most versatile 
nanocarriers in improving the solubility, 
bioavailability, and controlled release of bioactive 
molecules. The current work investigated two 
liposome preparation methods: ethanol injection and 
freeze thaw & thin-film hydration for the 
encapsulation of troponoid molecules with 
established antimicrobial and antioxidant activities. 
The two liposome preparation methods were all 
optimized in terms of the lipids used, the cholesterol 
levels, and the proportion of the organic/aqueous 
phases. The prepared liposomes were analyzed 
using various techniques including dynamic light 
scattering (size, polydisperse index, zeta potential), 
spectrophotometry (encapsulation efficiency, EE%), 
and optical and transmission electron microscopies 
(TEM) (morphology). The prepared liposomes 
underwent stability studies according to the 
accelerated conditions. The findings showed that 
among the liposome preparations, freeze thaw & 
thin-film liposomes showed higher levels of 
encapsulation efficiency. The ethanol injection 
liposomes had values that were less optimal, though 
it led to a more compact bilayer. 
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Figure 1. Illustration of liposome preparation methods: (A) 
Ethanol injection; (B) freeze thaw & thin-film hydration. 


