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Abstract: Drug delivery has the potential to have a tremendous impact on the treatment of various medical conditions. There are a large number of drugs that are reasonably effective to treat different medical conditions, however, those drugs are limited by the poor delivery efficiencies, such as the need to have the molecule cross various intracellular barriers, remain in circulation for prolonged times, or the need to mitigate side-effects. The challenges of having drugs at a physiologically relevant concentration for extended periods or in a localized delivery system can be solved with the help of drug delivery technologies. Nanomedicine-based drug delivery systems offer great opportunities to promote the bioactivity and biocompatibility of drugs for various therapies. To improve drug delivery and bioavailability, nanoparticles that respond to external and internal stimuli are being developed with excellent efficiencies. These stimuli can implement excellent spatiotemporal and dosage control for drug release in the target tissues with reduced systemic toxicity. Through this lecture, we aim to understand: (1) the synthesis and characterization of various nano-based drug delivery systems for a specific application; (2) decipher and modulate the mechanism of therapeutic drug loading and release; (3) formulate novel strategies for personalized drug delivery.
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