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Abstract
Size-and shape-controlled magnetic nanoparticles exhibit appealing magnetic properties, which have led to
their potential applications in magnetic resonance imaging (MRI) contrast enhancement agents, drug
delivery, magnetic actuation, and magnetic hypothermia. However, the challenge is to optimize the design
criteria (size, shape and crystal structures) of magnetic nanoparticles because the practical applications of
magnetic nanoparticles depend on their magnetic properties. For example, the magnetic nanoparticles of
the high magnetic moment are required for use as a contrast agent in MRI but not suitable for therapeutic
applications. The quest for better performance demands to design next-generation magnetic nanomaterials
from the self-assembly of either atoms or nanoparticles. In my presentation, I will discuss the critical design
criteria for next-generation high performance multifunctional magnetic nanomaterials at different length
scale and their potential applications to MRI contrast agent, drug delivery, and magnetic hyperthermia.
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