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Field-flow fractionation (FFF) and related methods are a set of
analytical methods for the separation and characterization of
nano- and micro-size analytes. These methods were originally
used for the characterization of synthetic polymers and bio-
logical macromolecules, before also providing important con-
tributions to the field of environmental sciences. In the last
15 years FFF has benefitted from renewed interest, especially
for the characterization of new analytes, from the
nanosciences, where the production of objects of different
shapes and structures and of increasingly small sizes is an
ongoing objective. The synthesis or the development of new
particles involves diverse applications, ranging from the envi-
ronment through medicine to food and industrial applications.
This diversity ensures the interest of very different and hetero-
geneous scientific communities in FFF, and these communi-
ties were all brought together in the recent FFF International
Symposia.

The main recent FFF investigations are linked to nanotech-
nology (e.g. nanoparticles, polymers of very high molecular
weight) and medicine (e.g. proteins, lipids, exosomes, lipo-
somes, cells), with a strong interaction between the two in
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nano-medicine. The needs and perspectives of these fields
are stimulating important new research efforts. Indeed, the
ability to describe nano- and micro-objects, from the elemen-
tary level to micrometer scale, enables a better understanding
of the processes from which they come and in which they are
involved. For these efforts, methods based on the coupling
between field and flow have been found to be particularly
effective in terms of selectivity and operational flexibility.
Many FFF-related techniques exist, based on different types
of applied field, including hydrodynamics, sedimentation,
thermal, electrical, magnetic, acoustic, and more. These tech-
niques have resulted in numerous works directly connected
with the socio-technological concerns of the moment.
Several papers were presented at recent FFF symposiums
using all of these techniques and addressing many of these
concerns. Among these techniques, asymmetric-flow field-
flow fractionation (AF4) remains the most used. Because of
its non-selective force field, AF4 is applicable to all types of
analyte, making it the most versatile of FFF techniques.
Additionally, this technique seems to be easily hyphenated
to detectors of very different natures. It is particularly well
suited to coupling with light-scattering detectors (LS). Thus
AF4-LS is revealed to be a powerful tool for dimensional
analysis of nano-objects of any nature: molecular, supramo-
lecular, or particulate. AF4 may also be coupled with online
detectors including UV or molecular fluorescence, enabling
the characterization of organic or inorganic objects of different
origins, which has proved to be an advantage, especially for
studying environmental and biological media. A variant of
flow-FFF proposed a few years ago, the hollow fiber, has been
found to have substantial potential in terms of selectivity and,
especially, reduction of the sample volume. Whatever the
technique, analytical investigation accompanies theoretical
studies whose objective is a better understanding of the be-
havior of the separation system and retention processes.
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The articles related to FFF techniques contained in this
topical collection and presented in the last two symposia or-
ganized, the first in Pau (France) in 2013 and the second in
Salt Lake City (Utah, USA) in 2014, reflect current concerns
regarding characterization and recent advances.

As guest editors of this issue, we are all very grateful to all
contributing authors for their willingness to submit their man-
uscripts to this journal and we hope that reading these articles
will provide information that can be reapplied to your own
characterization challenges. We also hope that this collection
of articles contributes to the development of FFF for the char-
acterization of new nanoscale objects, reinforcing FFF’s place
in nanometrology and in validation processes and in stimulat-
ing new instrument development and new instrument combi-
nations, new methods, and new fields of application. We
would also thank the reviewers and the publishing team at
Analytical and Bioanalytical Chemistry for their cooperation.
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