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Molecular Imaging and Nuclear Medicine in Korea

Jae Min Jeong, Ph.D.
Seoul National University College of Medicine

Molecular imaging is a non-invasive in vivo imaging
modality using amolecular biology technology, and is ap-
plied for biomedical research, diagnosis, therapy, and drug
development. The objects of molecular imaging can be as
small ascells or as large as human. Molecular imaging re-
quires cooperation of various scientific and technol ogical
fields such as development of new molecular probes by
chemistry, development of new imaging instruments by
engineering, development of new biological systems by
biology, and new clinical applications by medicine. Transa
tional research—bench to bed is arecent trend of molecular
imaging. Optical imaging is used for early development of
molecular imaging, microPET study isfor animal imaging,
and human PET isfor clinical application in human.

In our laboratory, we found that doxorubicin can enhance
the expression of transgene under control of the CMV pro-
moter in anaplastic thyroid carcinoma cells. The enhance-
ment could be visualized by radionuclide imaging and
optical imaging using hNIS and luciferase genes as reporter
genes, respectively. In addition, Hypoxia-Inducible Factor-
1 (HIF-1) could be activated in xenografed hypoxic C6
gliomain mice, which was proved by optical imaging. We
also proved that expression of miR-221 could turn off
Gaussia luciferase with CMV promoter in papillary thy-
roid carcinoma

Another field of our study is about development of
molecular imaging probes using nanotechnology.
Cyclodextrin-covered gold nanoparticles have been devel-
oped for targeted delivery of an anti-cancer drug. Multi-

modal nano particles having bioluminescence, positron
emitter, magnetic, and fluorescence have been devel oped.
We also developed hybrid nanoparticle probes for triple-
modality PET/MRI/optical imaging. Nanomedicine
will open a gate between nanotechnology and medicine.
M edicine requires nanotechnology for treatment of various
diseases such as cancer, neurodegenerative disease, cardio-
vascular disease, diabetes, and so on, and nanotechnology
can supply various technologies such as nanobiosensor,
nano-imaging, nano-drug delivery system, nano tissue en-
gineering, and nano-devices.

Nuclear medicine in Korea has been developed rapidly
for last 50 years. However, nuclear medicinein other Asian
countries hasalot of problems. To solve the problems, Asia
Regional Cooperative Council of Nuclear Medicine
(ARCCNM) was built including three chapters (South East
Asig, South Asia, and Far East Asia). For the training of
nuclear medicine practice and related science and technol -
ogy, Asian School of Nuclear Medicine (ASNM) was in-
stalled in ARCCNM. ASNM is supported by ARCCNM
and is composed of a dean, 5-6 vice deans from different
countries, organizing committee, 2030 faculty members,
and participants (specialized nuclear medicine physician,
student, and residents). Curriculum includes 2—4 days of
ASNM seminarsin several topicsor comprehensive ASNM
course for 1-2 weeks.

Future directions of molecular imaging might include
application of reporter genes, turn on and off the genes,
multimodal and multispecific nanoparticles, non-toxic
nanoparticles, theragnostics, and specific and efficient de-
livery of nanoparticles to organells. With the help of mo-
lecular imaging, nuclear medicine would progress further
in the new level of medical technology.



