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T  he rational design of nanoparticles has been increasingly important for the successful 
applications in the detection of biological targets and also for the development 
of catalysis in energy harvesting and storage. Simultaneous prerequisite is the 

better understanding of size, composition and shape dependent nanoscaling-laws of 
nanoparticles. 
In the first part, I will discuss about chemical design magnetic nanoparticles as the ultra-
sensitive MRI probes (with more than 10 times higher sensitivity than conventional 
ones) and multi-modal nanoparticles for highly accurate and false-free capabilities in the 
monitoring of biological species and drug delivery. In the latter part of my talk, “laterally 
confined 2-dimensional” nanoparticles will be introduced to demonstrate their capabilities 
as excellent host materials for energy conversion and storage. 
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