BIOLOGICAL APPLICATIONS OF NANOPARTICLE DRUG DELIVERY SYSTEMS
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The aim of this presentation is to review recently reported, revolutionary drug delivery systems (DDSs), resulting in improved pharmacokinetic and pharmacodynamic properties of drug substances, as well as other desirable effects that will increase the therapeutic action. Nanoparticles can be used for example to improve transport of certain drugs across the blood-brain barrier, to minimise their clearance from the circulation in order to extend circulation residence time, as well as to optimise the opportunity for interaction between the drug delivery system and the blood-brain barrier. Lipid- or polymer-based nanoparticles can also be designed to improve the pharmacological and therapeutic properties of drugs administered parenterally. Some of these nanoparticle DDSs have been proven to overcome multidrug resistance (MDR) phenomena at both the cellular and the non-cellular level. Other nanoparticle systems are used for targeted-release drug formulations, such as those used for treating inflammatory colon diseases. Also of importance is the use of polymer nanoshells that can effectively target cancer cells, and if the nanoshell further contains an MRI contrast agent, cell-targeting efficiency can be non-invasively monitored using MRI.

