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We apply chemical engineering fundamentals are applied to the rational design, synthesis, and application 
of novel macromolecular materials.  We are particularly interested in designing and fabricating intelligent 
polymer networks based on nanocomposite hydrogels.  Although the majority of hydrogel applications 
have been in biology and medicine, there is great promise for these materials to impact other areas as 
advanced materials, especially as nanocomposites.  
 
For example, nanocomposite hydrogels are a new class of intelligent materials, which have recently 
attracted interest as biomaterials.  The incorporation of nanoparticles into a hydrogel matrix can provide 
unique properties including remote actuation and also improve properties such as mechanical strength.  The 
properties of the nanocomposites can be easily tailored by manipulating the properties of hydrogel and the 
nanoparticulate material.  Here, our broad activities in the development and application of hydrogel 
nanocomposites will be presented.  In particular, hydrogel nanocomposites with magnetic particles, which 
have been demonstrated as potential candidates for pulsatile drug delivery and soft actuator applications, 
will be highlighted.  
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