z

[ ]
dm

1) Nanotechnology and Biomedical Imaging

Kwon—Ha Yoon, MD
Wonkwang University School of Medicine

Nanotechnology is the creation and use of materials or devices
at the level of atoms, molecules, and supramolecular
structures, and the exploitation of the unique properties and
phenomena of matter at the nanoscale, Advances in physics,
chemistry, materials sciences, and engineering now allow us to
fabricate new molecular complexes by combining atoms or
molecules one at a time, and in arrangements that do not
occur in nature. Such new macromolecules or materials may
have heretofore unknown properties, completely different from
any naturally occurring molecular entities, Nanoscience and
nanomedicine refer to the use of nanotechnology principles,
materials, or devices in scientific and medical pursuits,
respectively,

The development of innovative x-ray imaging and diffraction
techniques exploiting high—resolution detectors and the
development of advanced computational and analysis techniques
in combination with high—brilliance beams and high—precision
focusing optics have been the driving force behind the current
revolution in 3D x-ray microscopy. The availability of the
these microscopies is creating new opportunities in materials
research and in the biological, geological, physical, and
environmental areas as well,

In the world of in vivo imaging, nanoparticles represent the
nanotechnology area of most interest. Nanoparticles essentially
are large macromolecules that serve as a "platform” to which a
variety of signaling and targeting molecules can be attached,
From the signaling perspective, the potential advantage of
nanoparticles is that hundreds, thousands, or even tens of
thousands of signaling molecules, or combinations of signaling
molecules for different imaging modalities, can be attached to
a single nanoparticles leading to a dramatic increase in signal

sensitivity,
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