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We are proud to present this special issue on Nitroxide
Radicals: Synthesis and Functional Bio-/Nanomaterials that
resulted from presentations at a namesake symposium at the
2015 International Chemical Congress of Pacific Basin
Societies (PACIFICHEM). This was the seventh in the
series of successful co-sponsored scientific conferences of
the Pacific Basin Chemical Societies that have been held in
Honolulu, Hawaii, about every 5 years since 1984.

The symposium on Nitroxide Radicals took place on 18–20
December 2015. The symposium built on the success of a
previous nitroxide-themed conference that was organized at
PACIFICHEM 2010. It was convened by guest editor Prof.
Alex Smirnov (North Carolina State University, Raleigh, NC,
USA) and two distinguished colleagues in the field, Prof.
Steven Bottle (Queensland University of Technology, Bris-
bane, QLD, Australia) and Prof. Rui Tamura (Kyoto Uni-
versity, Japan). The symposium attracted several prominent
scientists from Australia, Canada, China, France, Japan, Rus-
sian Federation, and the United States that included a series of
invited talks, contributed talks, and a poster session.

Nitroxide (aminoxyl radicals) and related persistent
organic free radicals exhibit a number of unique chemical
and physical properties making them an exceptional choice
as synthetic and functional tools for emerging nano-
technologies and biotechnologies. The symposium focused
on new and emerging directions in the field of materials and
technologies that could have a potential impact on the cell

biochemistry and biophysics, fields and that are based on
nitroxides and other persistent organic free radicals. The
symposium program followed the common theme of nitr-
oxides and related free radicals in chemical and biochemical
systems and materials of increased complexity and sizes:
from organic synthesis of small molecules to supramole-
cular assemblies, nanoclusters, and polymer and biomater-
ials. The trans-disciplinary nature of the symposium
brought together scientists in the organic synthetic, poly-
mer, material chemists, as well as experts in spectroscopy
and the underlying theory. It is pertinent to Cell Biochem-
istry and Biophysics (CBBI) as we entertain novel papers
on the development of new techniques and applications in
the areas of nanomaterials, spectroscopy, and spectroscopic
probes with emerging applications to cellular systems.

The papers assembled for this special issue provide a
representative sampling of the topics discussed at the
symposium with an additional focus to the areas that are of
interest to the CBBI readership. We cover first the general
area of Materials and Nanomaterials, then Applications to
Proteins and Nucleic Acids, and finally some emerging
Applications to Biology and Medicine. We are fortunate to
have well-known international experts in their respective
fields as authors of the papers that follow.

Encompassing Materials and Nanomaterials, Rana Dib
Akiel, Viktor Stepanov, and Susumu Takahashi describe
“High-frequency electron paramagnetic resonance spectro-
scopy of nitroxide-functionalized nanodiamonds in aqueous
solution”. This is followed by “Interfacial electrostatic
properties of hydrated mesoporous and nanostructured
alumina powders by spin labeling EPR” by Alex I. Smirnov
and colleagues. Then Barney Bales covers some funda-
mental approaches of EPR spectrall analysis with “A simple
analytical approximation to an inhomogeneously-broadened
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dispersion spectrum. Application to absorption-dispersion
admixtures”. Finally, Alex Smirnov’s group describes
“Effect of solution ionic strength on the pKa of the nitroxide
pH EPR probe 2,2,3,4,5,5-hexamethylimidazolidin-1-oxyl”.

Applications to Proteins and Nucleic Acids includes
Christopher Jones and Larry Berliner reporting on “Nitr-
oxide spin-labeling and its role in elucidating Cu proprotein
structure and function”, Peter Qin’s covering group
“Nucleic-acid dependent conformational changes in
CRISPR-Cas9 revealed by site-directed spin labeling”, and
Alex I. Smirnov and colleagues describing another appli-
cation of EPR to “Spin-probe multifrequency EPR study of
unprocessed cotton fibers”.

To conclude the symposium reports on Applications to
Biology and Medicine, this special issue includes a short
overview from Steven Bottle and Christopher Prescott on

“Biological relevance of free radicals and nitroxides” as well
as an original report by Benoit Driesschaert and coworkers
on “Nitro-triarylmethyl radical as dual oxygen and super-
oxide probe”. Finally, Valery Khramtsov and coworkers
present a comprehensive overview of in vivo EPR appli-
cations entitled “Concurrent longitudinal EPR monitoring of
tissue oxygenation, acidosis and reducing capacity in a
mouse xenograft tumor models”.

Clearly, these contributions provide just a snapshot of
many relevant topics discussed at the symposium. The
whole field of persistent free radicals in biology and in
applications to bio-/nanomaterials continues to develop at a
rather fast place. Thus, while we are proudly presenting this
special issue of CBBI, we are already looking forward to the
new developments in the field that will be presented during
the upcoming PACIFICHEM 2020.
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