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Purpose: The main purpose for this study was to investigate the ability of mixed 
micelles formulation (MMs) made of phosphatidylcholine (PPC) and BS (sodium 
cholate) loaded with cefotaxime sodium (CEF) and 3α,7α-dihydroxy-12-keto-5β-
cholanate (MKC) complex to enhance the oral bioavailability of CEF in rats. 

Methods: Thin-film hydration method was used to prepare CEF loaded MMs using 
different BS concentrations. MMs were characterized and the oral bioavailability 
of CEF in MMs formulation was assessed and the pharmacokinetic (PK) of CEF-
loaded MMs in comparison with CEF-BS complex and CEF aqueous solution were 
evaluated using 24 male Wistar rats. Blood samples were collected for up to 24h 
and CEF analyzed using a validated HPLC assay. 

Results: PK data showed that the oral bioavailability of CEF in MMs was found 
to be (4.21%) higher compared to the CEF in aqueous solution (1.30%). Cmax 
of CEF in MMs formulation was higher (1.06±0.1µg/ml) compared to CEF-MKC 
complex (0.59±0.1µg/ml) and CEF in aqueous solution (0.52±0.1µg/ml). Similarly, the mean values for AUC0-t of CEF in 
MMs formulation was higher (3.75±0.8h .µg/ml) compared to CEF-MKC complex (1.52±0.2h.µg/ml) and CEF in aqueous 
solution (1.03±0.4h.µg/ml, respectively). 

Conclusions: The mixed micelles formulation composed of PPC and BS was able to increase the intestinal epithelial cell efflux 
of drug and eventually enhance the oral bioavailability of BCS class III drug CEF up to 4-fold.
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Figure: Plasma concentration-time profiles of CEF 
after oral administration of CEF (100mg/kg) as free 
CEF in solution, CEF-MKC complex and CEF-load-
ed mixed micelles given to rats (data are mean±S.D., 
n=6).


