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Introduction to the JSTQE Issue
on Nanobiophotonics

ELCOME to the IEEE JOURNAL OF SELECTED TOPICS
W IN QUANTUM ELECTRONICS (JSTQE) Special Issue on
Nanobiophotonics! Nanobiophotonics is an emerging field of
modern science and biomedical nanotechnology. This new field
continues to vastly expend with state-of-the-art developments
across the entire spectrum of biomedical applications ranging
from fundamental studies of light-nanobiomaterial interactions
to clinical diagnostics and therapeutics. In nanobiophotonics
research areas, there has been great impetus recently for nonin-
vasive imaging and sensing intracellular structures and functions
as well as for obtaining quantitative information for light-tissue
interactions at the cellular, intracellular and molecular level.
The significant interest in these studies is determined by the
unique advantages of nanobiophotonics techniques in terms of
using non-ionizing radiation, providing noninvasive intracellu-
lar, cellular and tissue imaging and sensing in-vivo with ultra-
high resolution in the subwavelength nanoscale range (smaller
than 100 nm). In this range, however, conventional optical imag-
ing and sensing techniques have a major drawback related to the
fundamental optical diffraction limit. Recent efforts to exploit
the advanced features of the nanobiophotonics areas beyond the
diffraction limit have been leading to the development of innova-
tive nanotechnologies that provide noninvasive optical imaging,
sensing, precise diagnostics and therapeutics at cellular, intra-
cellular and molecular levels with an unprecedented ultrahigh
resolution in the nanoscale range. In the papers included in this
JSTQE Issue on Nanobiophotonics, you will be introduced to
some of the latest leading-edge developments in nanobiopho-
tonics. Some of these developments include advanced optical
nanoimaging and nanosensing techniques based on nanoprobes
enhanced imaging and sensing principles employing various
highly effective nanobiomaterials such as nanoparticles, quan-
tum dots and plasmonic nanostructures. These techniques offer
a noninvasive, effective and fast way for sensing and monitor-
ing various biomedical quantities in-vivo with a nano-resolution
beyond the diffraction limit. Other new developments include
optical manipulation of nanoparticles, integrated nanoprobe-
enhanced diagnostics and therapeutics, and novel nanobiopho-
tonics devices.

The objective of this JSTQE Special Issue on Nanobio-
photonics is to highlight recent progress and trends in in-
novative nanobiophotonics technology development. The pa-
pers published in this issue cover a broad range of advanced
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nanobiophotonics summarized in
sections:
e plasmonics: plasmonic nanostructures for multimodal
high-resolution imaging and sensing
bioimaging: super-resolution imaging and microscopy
biosensing: advanced nanostructures, nano-biochips and
nanobeams for high-resolution biosensing
¢ biophotonic technology and applications: employing
quantum dots, fiber-optic tweezers, plasmonic interferom-
etry, and diffraction phase microscopy in novel biopho-
tonic sensing and diagnostic applications
¢ nanobiophotonics: nanoparticles, nanoprobes
nanolasers enhanced diagnostics, therapeutics
quantum medicine
These key research topics are highlighted as comprehensive
overviews of the current status and future trends as well as
original results and recent developments in the field of nanobio-
photonics.
The Nanobiophotonics issue contains 17 papers, including
2 invited and 15 contributed papers authored by well-regarded
research groups and scientists, both established and emerging,
from all over the world. The invited papers include extended
overviews on recent nanobiophotonics developments and clini-
cal applications in the areas of using plasmonic interferometry-
based biochips in novel medical devices for cancer detection,
and development of an advanced ultrasound-switchable fluo-
rescence imaging platform for enhanced high-resolution deep-
tissue scanning and imaging. The contributed papers cover a
broad variety of key nanobiophotonics research areas including
recently obtained original results on development and imple-
mentation of novel plasmonic nanostructures, nano-biochips,
optical tweezers, and nanobeams for ultrahigh-resolution mul-
timodal bioimaging biosensing, diagnostics and therapeutics.
We hope you will find this JSTQE Special Issue on Nanobio-
photonics to be an interesting and useful reference that will
impact, stimulate and promote further advances in Nanobio-
photonics.
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