Comparative pharmacokinetics of Zileuton’s active pharmaceutical ingredient, nanocrystal-drug, and physical
mixture in male and female Sprague Dawley rats
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Materials and Methods

We compared the oral pharmacokinetics of zileuton’s nanocrystal-drug (NDZ) formulation Zileuton, a 5-lipoxygenase inhibitor used to treat chronic asthma, is classified as
with the micron-sized active pharmaceutical ingredient (API). Additionally, gender-dependent
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and improve bioavailability of a BCS class Il drug, Zileuton was used as a model drug to
develop a nanocrystal-drug formulation. In this study we evaluated the sex dependent
changes in the pharmacokinetic properties of Zileuton in 10 weeks old male and female
Sprague Dawley rats following oral administration of active pharmaceutical ingredient (API;
30 mg/kg bw), nanocrystal-drug formulation (NDZ; 30 mg contains 7.5 mg of API) and physical
mixture (PM; 30 mg contains 7.5 mg of API) using gelatin capsules. A reproducible HPLC ,_

technique was developed to determine the concentration of Zileuton in the ileum (15 days AP
post treatment), plasma (1, 2, 4, 6, and 24h post treatment), and urine (24h post treatment) L et drug mixture
samples. The results of this study showed that female rats had lower Zileuton concentrations
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Figure 7: Mean plasma concentrations (ng/ml) vs time for zileuton following
oral administration of API, NDZ, and PM at a dose of 30 mg/kg b.w. (n=3)

Figure 4: Scanning Electron Microscopic images of a) Micron sized Zileuton API,
b) Physical mixture of zileuton ¢ &d) Nano-crystal zileuton formulation.

Particle size distribution by intensity £71.1 nm Table 1: Pharmacokinetic parameters for zileuton following oral administration
of API, NDZ, and PM.
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Figure 3: Experimental scheme representing treatment period, sample
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Figure 1: Physical and Biochemical barriers in the body affecting drug bioavailability. : . : : :
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Pharmacokinetics, the study of how drugs are absorbed, distributed, metabolized and eliminated time we collected blood plasma and urine samples from each group; after the
through the body, plays a crucial role in determining their safety and efficacy. However, drug delivery to
target tissues and organs is limited by several physical and biochemical barriers in the body as well as
the properties of the drug molecules. Therefore, drug formulations such as nanocrystals have been
developed to improve the solubility, bioavailability and drug delivery.
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