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Introduction to the Special Issue on
Biophotonics—Part 1

W ELCOME to the IEEE JOURNAL OF SELECTED TOPICS

IN QUANTUM ELECTRONICS (JSTQE) Special Issue on
Biophotonics—Part 1! In the papers included in this issue, you
will be introduced to the latest developments in biophotonics,
one of the most extensively growing areas in biomedical tech-
nology. Clinical prospects in biophotonics are vast and exciting
that include applications ranging from minimally invasive diag-
nostics and therapeutics to development of novel nanobiotech-
nologies and nanobiomaterials. Moreover, the biophotonics field
has introduced opportunities for interdisciplinary research be-
tween physicists and life scientists: state-of-the-art techniques
in quantum electronics, lasers, fiber optics, and electro-optics
are more applicable to the life sciences and medicine than ever.
Advanced biophotonics imaging, microscopy, and sensing tech-
niques remain one of the most widely used biomedical technolo-
gies because of their advanced features. Nonionizing radiation
provides minimally invasive tissue sensing and imaging in vivo
with a high spatial resolution in the micrometer, submicrome-
ter, and nanometer range beyond the diffraction limit. Recently,
minimally invasive biophotonics techniques have been devel-
oped as potential alternatives to conventional medical methods
for diagnostics, monitoring and therapeutics of diseases, drug
discovery, proteomics, and environmental detection of biologi-
cal agents. These techniques offer a noncontact, effective, fast,
and painless way for sensing and monitoring various biomedical
quantities. Minimally invasive biophotonic medical devices are
rapidly finding their way into the mainstream for early disease
diagnosis, improved patient acceptance, and comfort. Further-
more, recent research efforts and developments in the area of
biophotonics technology confirm its compatibility with mod-
ern nanotechnology trends, which will lead to development of
novel ultrahigh-resolution nanobioimaging and nanobiosensor
modalities for precise diagnostics and therapeutics at cellular,
intracellular, and molecular levels.

The objective of this JSTQE Special Issue on Biophotonics—
Part 1 is to highlight recent progress and trends in novel biopho-
tonics technology development. The papers published in this
issue cover a broad range of advanced biophotonics areas sum-
marized in the following six sections:

1) advanced bioimaging and microscopy;
2) novel approaches in biophotonic diagnostics and

therapeutics;
3) photoacoustic tomography;
4) light–cell and light–tissue interactions;
5) novel biosensing techniques;
6) advanced nanobiophotonics.
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These key biophotonics topics are discussed in both Invited
and Contributed papers published, which provide comprehen-
sive overviews of the current status and future trends as well
as original results and recent developments in biophotonics.
We hope you will find this IEEE JSTQE Special Issue on
Biophotonics—Part 1 to be an interesting and useful reference
that stimulates further advances in the biophotonics field.

Because of the significant interest in the biophotonics topics,
the Editorial Board has planned to publish the IEEE JSTQE Spe-
cial Issue on Biophotonics in two parts. Following the present
JSTQE Special Issue on Biophotonics—Part 1, we will be
pleased to introduce the JSTQE Special Issue on Biophotonics—
Part 2, which will be published in July/August of 2010.
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