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Injection Formulation of Paclitaxel Employing Solid Lipid Nanoparticles (SLN)
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ABSTRACT-Many studies have been attempted to overcome the problems of paclitaxel related to the extremely low aque-
ous solubility of paclitaxel and the unexpected side-effects caused by Cremophor® EL in a commercial paclitaxel for-
mulation, Taxol®. In order to formulate a new delivery system suitable for intravenous administration without toxic
excipients, in this study, paclitaxel was incorporated into solid lipid nanoparticles (Px-SLN) by hot homogenization tech-
nique using a microfluidizer. Particle size and zeta potential were measured by a Zetasizer. In vitro drug release experiment
was performed by a dialysis diffusion method. Each Px-SLN or Taxol® was intravenously administered to the male Sprague-
Dawley rats at a dose of 5 mg/kg as paclitaxel. Blood samples were deproteinated with acetonitrile and assayed for paclitaxel
by the validated HPLC/MS/MS method. Mean particle size and zeta potential were measured as 72.1 nm (< Polydispersity
0.3) and —41.5 mV, respectively. The content of paclitaxel in SLN was 1.42 mg/ml and the drug loading efficiency was
71.244.3%. The AUC, of Px-SLN was 3.4-fold greater than that of Taxol®. The Px-SLN might be a promising candidate
for an alternative formulation for the parenteral delivery of paclitaxel.

Key words—Paclitaxel, Solid lipid nanoparticles, Pharmacokinetics, Bioavailability
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Figure 1-In vitro release of paclitaxel from Taxol® (@) and Px-
SLN (O). Bars represent meantS.E. (n=3).
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Figure 2-Blood concentration-time curve of paclitaxel after in-
travenous injection at a dose of 5 mg/kg as paclitaxel in the rats.
Bars represent meantS.E. (n=4) (@; Taxol®, O; Px-SLN).

Table 1-Pharmacokinetic Parameters of Paclitaxel after iv
administration of Taxof® and Px-SLN in Rats

Formulation AUC, C; Terminal phase
(Ug/ml-h)  (ug/ml) Ko™ i (h)
Taxol® 439941037  6.03+1.01 007410081 9.43+2.16
Px-SLN 15.034*+4.36 31.10*£7.72 0.056£0.017 12.331£3.34

AUC;: area under the curve from O to 12 h, C;; concentration at time 2
min(initial sampling point), K: elimination rate constant for terminal
phase, t;: half-life for terminal phase. (meantS.D., *; p<0.05)
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