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Application of magnetic resonance imaging and spectroscopy
in studying the biological effects of manufactured nanoparticles

LEI Hao® WEI Li LIU Mai-Li
State Key Laboratory of Magnetic Resonance and Atomic and Molecular Physics
Wuhan Institute of Physics and Mathematics Chinese Academy of Sciences Wuhan 430071 China

Abstract With the rapid development of nanoscience and nanotechnology in recent years growing research
interest and efforts have been directed to study the biological effects of manufactured nanoparticles and sub-
stances alike. Despite the fact that significant progress has been made this is still largely an uncharted field.
Any advances in this field would certainly require thorough multi-disciplinary collaboration in which the expert-
ise and tools in nanoscience/nanotechnology physics chemistry and biomedicine have to be combined. Due to
their wide range of applications in physics chemistry and biomedicine magnetic resonance MR imaging and
spectroscopy are among the most important and powerful research tools currently in use mainly because these
techniques can be used in situ and noninvasively to acquire dynamic and real — time information in various sam-
ples ranging from protein solution to the human brain. In this paper the application of MR imaging and spec-
troscopy in studying the biological effects of manufactured nanoparticles is discussed. It is expected that these
techniques will play important roles in 1  detecting the presence of nanoparticles in biological tissues and in vi-
vo 2 studying the interactions between the nanoparticles and biomolecules and 3 investigating the metabo-
nomic aspect of the biological effects of nanoparticles.

Keywords nanoparticle biological effects magnetic resonance imaging nuclear magnetic resonance spec-

troscopy metabonomics
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