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INTRODUCTION

ASSESSMENT OF THE EFFECTIVENESS of cancer therapy (e.g.
volumetric and morphological changes) is measured by
CT and MRI. In addition to these imaging modalities, the
treatment endpoints rely almost exclusively on the analy-
sis of biopsies by molecular and histopathological meth-
ods. These methods provide a microscopic picture of the
general heterogeneous process. Therefore, to assess clini-
cal endpoints adequately, a specific target assessment
marker is needed that would allow precise measurement

of tumor targets on a whole-body image upon administra-
tion of a functional agent. These mechanism-based agents
provide image-guided therapy which may allow discon-
tinuation of ineffective treatment in an earlier phase and
switch to a more efficient treatment that would be benefi-
cial to patients early on in the course of treatment.

PET and SPECT use radiotracers to image, map and
measure target site activities (e.g. angiogenesis, metabo-
lism, apoptosis and proliferation) and they are considered
as molecular imaging modalities.1–3 Reliable molecular
imaging assays that assess (1) cellular targets at low cost
(2) treatment response more rapidly, (3) differential diag-
nosis, (4) the prediction of therapeutic response, and (5)
better radiation dosimetry for internal radiotherapy would
be very valuable. Here, we report a series of tumor-
specific agents that may provide potential applications in
differential diagnosis and prediction of early treatment
response.
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Improvement of scintigraphic tumor imaging is extensively determined by the development of more
tumor specific radiopharmaceuticals. Thus, to improve the differential diagnosis, prognosis,
planning and monitoring of cancer treatment, several functional pharmaceuticals have been
developed. Application of molecular targets for cancer imaging, therapy and prevention using
generator-produced isotopes is the major focus of ongoing research projects. Radionuclide imaging
modalities (positron emission tomography, PET; single photon emission computed tomography,
SPECT) are diagnostic cross-sectional imaging techniques that map the location and concentration
of radionuclide-labeled radiotracers. 99mTc- and 68Ga-labeled agents using ethylenedicysteine (EC)
as a chelator were synthesized and their potential uses to assess tumor targets were evaluated. 99mTc
(t1/2 = 6 hr, 140 keV) is used for SPECT and 68Ga (t1/2 = 68 min, 511 keV) for PET. Molecular targets
labeled with Tc-99m and Ga-68 can be utilized for prediction of therapeutic response, monitoring
tumor response to treatment and differential diagnosis. Molecular targets for oncological research
in (1) cell apoptosis, (2) gene and nucleic acid-based approach, (3) angiogenesis (4) tumor hypoxia,
and (5) metabolic imaging are discussed. Numerous imaging ligands in these categories have been
developed and evaluated in animals and humans. Molecular targets were imaged and their potential
to redirect optimal cancer diagnosis and therapeutics were demonstrated.
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