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Oral Bioavailability enhancement of Ganciclovir by Chitosan Nanoparticles: Pharmacokinetics Studies
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Introduction: Ganciclovir (GCV), an acyclovir analogue, proved to have excellent antiviral activity against human Cytomegalovirus (CMV), a leading cause of congenital infections worldwide. Ganciclovir (GCV), given intravenously (i.v.) at 5 mg/kg of body weight once daily, or orally as capsules at 1,000 mg three times a day (TID), is the standard drug regimen for both the treatment and prevention of CMV disease. However, i.v. GCV is an inconvenient drug regimen for long-term use, requiring i.v. catheters and might leads to sepsis. Although GCV capsules are more convenient, the low relative bioavailability (6%) limits the concentrations in serum.  In recent years, one promising delivery system with improved oral bioavailability, chitosan nanoparticles (CNs) have attracted considerable attention1,2. Hence, in present investigation various oral formulation containing GCV along with chitosan nanoparticles containing GCV have been developed and their in vivo studies using Wistar rats have been performed. 
Methods: Ionotropic gelation method was employed to prepare liquid dispersion containing GCV. To which freeze drying and fluid bed drying methods were employed that resulted into freeze dried nanoparticles (FDCNs) and fluid bed dried nanoparticles (FBDCNs), respectively. Further for comparison purpose, granules of GCV by liquid dispersion method were prepared, added with penetration enhancers and were compressed into to tablets as well as filled into capsules. The pharmacokinetic parameters of all these formulations were determined by administering various groups of rats and estimating GCV in rat plasma by HPLC method. The obtained parameters were compared with those obtained from prepared aqueous solution of GCV as well as from marketed formulation of GCV.
Results: The plasma concentration time profile was generated (Fig. 2) and from which various parameters were calculated. It was found that, in rats, we could be able to achieve 42.86-fold increase in oral bioavailability of GCV from GCV loaded CSNPs (FBD) whereas 61.53-fold increase in oral bioavailability through use of permeation enhancer. The values of Cmax, Tmax and AUC for FBDCNs were found to be 18.50±0.27 μg/mL, 8 hours 208.73 μg·hr/mL, respectively and for capsule containing penetration enhancers were found to be 17.88±0.24 μg/mL, 2 hours and 299.66 μg·hr/mL, respectively.
Conclusion: The significant increase in oral bioavailability from GCV capsule containing penetration enhancer compare to other formulations seems to be simple but promising formulation and could achieve our predefined objectives of improving oral bioavailability.  
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