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Poly(alkylcyanoacrylate) nanoparticles: preparation and biomedical applications
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One of the most exciting developments in therapeutic and diagnostic medicine has
been the wutilization of nanoscale materials, an area termed nanomedicine.
Nanotechnology offers a great opportunity for the rational delivery of drugs to a desired
target site in the body following oral and systematic administration. Nano-sized
delivery systems possess a number of advantages, such as small particle size and
narrow size distribution, surface features for target-specific localization, and protective
insulation of drug molecules to enhance drug stability. Recent advances in the
development of colloidal drug delivery systems have shown significant effects in the
treatment of severe diseases, such as cancer and intracellular infections. Toward this
goal, the poly(alkylcyanoacrylate) nanoparticles meet the requirements for a drug
carrier system as a consequence of their biocompatibility, biodegradability, low toxicity,
and ability to overcome the multidrug resistance in cancer cells.

This lecture considers the utilization of poly(alkylcyanoacrylate) nanoparticles as
nanocarriers for targeted delivery of anticancer and antimicrobial drugs. The methods
of nanoparticle preparation and characterization are presented. Important topics,
considering biodegradation, in vivo distribution and toxicity of the nanoparticles are
discussed. Overview of our recent results on the preparation and characterization of
poly(alkylcyanoacrylate) nanoparticles loaded with anticancer drugs and antibiotics is
presented. The possibilities for control of important nanoparticle characteristics, such
as size distribution, nanoparticle surface chemistry, drug loading efficiency, and drug
content, are discussed. The investigation of drug release kinetics from nanoparticles at
physiological-like conditions opens a perspective for the theoretical description of the
release process. Finally, the possibilities for future development and improvement of
poly(alkylcyanoacrylate) nanoparticles as drug delivery systems are considered.
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