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Oxidative stress, or an excess of reactive oxygen species (ROS), is involved in the pathogenesis of several diseases, including 
Alzheimer’s, ischemia-reperfusion injury following heart attack and stroke, and cancer.  One approach to treating these 
conditions is to deliver agents that can scavenge ROS, thus preventing oxidative damage. A particularly effective group of such 
antioxidants are molecules containing nitroxide radicals; however, these agents cannot be delivered as free molecules because 
they are rapidly excreted and can induce apoptosis and decrease blood pressure.  The Nagasaki group has developed a strategy 
to overcome these drawbacks: incorporating nitroxide radical as a side chain of the hydrophobic segment of an amphiphilic 
block copolymer and using the copolymer to form micellar nanoparticles.  This strategy, by protecting the nitroxide in the core, 
reduces the radical agent’s toxicity and prolongs its circulation time, and by dissociating specifically in areas of low pH, targets 
it to diseased tissue.  The seminar will explore the characteristics of these nanoparticles, their effectiveness in preventing 
cerebral ischemic damage, and their ability to increase the efficacy of encapsulated anticancer agents.

Yukio Nagasaki completed his PhD in the Department of Industrial Chemistry at Tokyo University of Science . He continued his 
research at the same university in the Faculty of Engineering, and after being promoted to professor, moved to the University of 
Tsukuba in 2004.  His research concerns the creation of new functional materials, such as novel drug delivery vehicles and 
biointerfaces, via novel polymerization techniques.  He is a leader in the field of nanotechnology in Japan, serving as a council 
member in the Chemical Society of Japan and the Society of Polymer Science and as a board member for the Committee of 
Strategy and Planning of Next Generation of Nanotechnology.


