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Recent Advances in Molecular Imaging
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Molecular imaging is a newly emerging and rapidly devel-
oping biomedical imaging field in which the modern tools
are being married to depict noninvasive in vivo cellular and
molecular processes sensitively and specifically, such as mon-
itoring multiple molecular events, cell trafficking and target-
ing. The goals of this field are to develop technologies and
instruments for studying biological and medical processes as
well as diagnosing and managing diseases better. Although
rapid progress in the fundamentals and applications make
molecular imaging become an important tool for biomedical
research in recent years, many difficult problems and chal-
lenges remain. Discussing the problems and challenges in de-
tail and illustrating recent progress and future direction, the
special issue collects the high-quality, peer-reviewed, original
research papers in the area of molecular imaging.

Novel molecular imaging theories and algorithms, new
molecular probes, multimodality molecular imaging pro-
totype systems and experiments, and final clinical applica-
tions are introduced mainly in this special issue. In molecu-
lar imaging theories and algorithms, genetic algorithm-based
optimization tool is used to improve the accuracy of the
diffusion model in strongly absorbing media by adjusting
the optical parameters. Furthermore, a penalized linear and
nonlinear combined conjugate gradient method, a fast pre-
iteration algorithm based on the generalized inverse matrix,
and a Monte-Carlo-based network method are also proposed
for light source reconstruction in optical tomography. Con-
sidering the importance of molecular probes, synthesis and
bioconjugation of gold nanoparticles as potential molecular
probes for light-based imaging techniques are described in
this special issue, and the nitroimidazole-based thioflavin-T
derivatives as cerebral ischemia markers are evaluated in vivo.

In order to test the feasibility and effectiveness of imaging
theories, algorithms and probes, molecular imaging proto-
type systems should be designed, constructed and employed
for small animal or phantom imaging. Thus, multimodality
fusion near-infrared optical tomography Systems with highly
sensitive CCD camera and photomultiplier tube can be con-
sulted respectively in this special issue. Furthermore, a novel
confocal optical system design and a dual laser confocal scan-
ner have been developed for molecular imaging applications
of biochip. In clinical applications, the advantage of PET and
CT integration in examination of lung tumors is analyzed.
Moreover, several innovative processing methods of molecu-
lar image are also presented in this special issue. In conclu-
sion, this special issue covers recent important advances in
molecular imaging field.
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