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Astaxanthin is a natural carotenoid pigment with powerful antioxidant activities. It 
has been reported for the beneficial effects on human health not only to use as a 
chemoprotective agent against the toxicity of anticancer drug, prevent cancers and anti-
degenerative diseases, but also to repair oxidative damage caused by various factors such as 
stress and ultraviolet light.  However, the bioavailability of astaxanthin is low due to insoluble and 
instable properties of its lipophilic nature.  This could limit its use as a potential antioxidant in human.  
In this study, we developed the carriers for astaxanthin delivery using a surfactant (tween80 and 
glycerol) and penetration enhancers (methyl- -cyclodextrin and liposome) to enhance astaxanthin 
bioavailability in human hepatocellular carcinoma (HepG2) cell line.  The solubility of astaxanthin, as 
varying the concentration of tween80 in a range of 1-5% (v/v), reached an apparent saturation at 
above 5% (v/v), whereas the glycerol had not increased the solubility of astaxanthin whatsoever. In 
the toxicity experiment, we found that the fraction of viability of tween80, glycerol and methyl- -
cyclodextrin were 0.230, 0.753 and 0.550 at above the concentrations of 0.1% (v/v), 5% (v/v) and 
0.2% (w/v), respectively.  Conversely, liposome had no toxic effect compared to untreated control.  
Cellular uptake efficiency using the liposome was found to be the highest within 24 hours of 
incubation period.  The cellular uptake rate constant for liposome, then methyl -cyclodextrin 
relative to tween80 were 0.11, 0.079 and 0.025 hour-1, respectively.  Astaxanthin incorporated 
in liposome and in methyl- -cyclodextrin was more stable in culture medium than that without a 
vehicle after 120 hours and their degradation rate constants were found to be 0.006 of both 
vehicles and 0.019 hour-1, respectively.  Stability among delivery vehicles was compared at 
room temperature and was found to be higher than that of astaxanthin without a vehicle. 
However, this effect was not seen at 4°C. In addition, the in vitro model for testing of 
reduction of oxidative stress induced by ultraviolet (UV) was then performed.  Astaxanthin 
was capable of reducing oxidative stress as determined by lipid peroxidation and catalase
activity either adding before or after with the inducer.  The oxidative stress was not reduced
as much as that of the cells with no UV treatment or incubation together with astaxanthin in 
the presence or absence of liposome.  The best effect was presented when astaxanthin was
added at the time of exposing to the UV.  Our data enable the establishment of astaxanthin 
bioavailability for its antioxidant and oxidative stress reduction.  This finding aids in the 
development of design criteria for sunscreen cosmetics
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