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Supercritical fluids (SCFs) are unconventional solvents
exhibiting tunable physicochemical properties that make
them highly interesting to perform both physical processing
and chemical reactions.

Most of the processes based on SCFs take advantage of
the near-critical region where substances exhibit gas-like
transport properties (viscosity, diffusivity), but they can
assume densities from gas-like to liquid-like values depend-
ing on the pressure. For this reason, SCFs are sometimes
known as “variable geometry” solvents. This unique property,
coupled with the environmentally friendly characteristics
of some common SCFs make them attractive for a large
variety of processes. Most of the investigations are performed
using supercritical carbon dioxide (SC-CO,) that cumu-
lates tunability of thermodynamic and transport properties
with favourable technoeconomical features such as wide
availability and low cost, biocompatibility, and mild critical
parameters.

During the last four decades, extensive research has been
carried out worldwide about a large variety of applications of
SCFs. Some fields have been abandoned while others have
been developed up to industrial production. It is relevant
to highlight that supercritical fluids utilization covers broad
amplitude of applications, and new applications are very often
proposed in the scientific literature.

An important research theme that is going to be object of
growing interest and is not covered in this issue is the study
of thermal or thermocatalytic processes in near/supercritical

water to convert biomasses into fuels and/or chemicals. The
topic is located in the context of biorefinery, and the interest
in its development is stimulated by the fact that using as
solvent compressed water in near-critical or supercritical
conditions it is possible to work with wet biomasses lim-
iting energetic penalty associated with latent heat of water
vaporization and having access to operating conditions in
which permanent gases, such as hydrogen, are fully miscible
with the solvent, and transport properties of the reaction
medium are similar to those of a gas with consequent inten-
sification of mass transfer rate controlled steps. Examples
of the researches developed in this field are the gasification
of lignocellulosic biomasses in supercritical water [1-3] and
the liquefaction of aquatic biomass [4]. Other emerging
and sound technologies for industrial applications include
spray processing for micro-/nanoparticles production [5-7],
adsorption of drugs on silica aerogels [8-10], production of
biocompatible biodegradable polymers for drug release by
supercritical technology [11, 12], recycling polymer wastes
by dissolution and SC-CO, technology [13], supercritical
impregnation of bioactive lipids [14], the formation of SC-
CO, dried aerogels [15, 16], and enzymatic reactions in SC-
CO, media [17-19].

In addition to these themes, this special issue was
developed to give the reader an overview of some possible
utilizations of supercritical fluids. The special issue contains
six papers, of which two are related to the utilization of super-
critical fluids in biomedical application for the preparation



of polymeric drug carriers or drug-cyclodextrins inclusion
complexes.

Two articles cover the topic of supercritical fluid assisted
modification of polymer based matrixes to obtain controlled
foaming of poly(methyl methacrylate)/silica nanocomposites
or polymer fibers by electrospinning. One is devoted to
the utilization of supercritical carbon dioxide to perform
mild temperature pasteurization of food liquids, and one
reports the extraction of oil fractions from complex biomass
matrixes.

“Controlling foam morphology of poly(methyl methacry-
late) via surface chemistry and concentration of silica nanopar-
ticles and supercritical carbon dioxide process parameters” by
D. Rende et al. studies the effects of surface modification in
the polymer nanocomposite foam morphology, as well as the
treatment with supercritical CO, to obtain low average size
cells improving the density and therefore their mechanical
properties. The surface modification of silica nanoparticles
with CO,-philic surfactants has the strongest effect on foam
morphology.

“Characterization of ketoprofen/methyl-f3-cyclodextrin
complexes prepared using supercritical carbon dioxide” by M.
Banchero et al. describes the encapsulation of ketoprofen
in methyl-p-cyclodextrin by a supercritical impregnation
method, to obtain complexes with enhanced release kinetics.
The study is focused on the characterization of the product
by several techniques (DSC/XRD/FTIR structural analyses
and in vitro drug release tests).

“Producing polymer fibers by electrospinning in supercrit-
ical fluids” by L. Li et al. reviews a new process where
electrospinning is conducted in supercritical or near-critical
CO, to produce porous or hollow nanofibers. Moreover,
authors discuss the reason why a compressed N,-assisted
electrospinning is unsuccessful.

In the field of supercritical fluid extraction a paper is
presented entitled “Quality of cosmetic argan oil extracted by
supercritical fluid extraction from Argania spinosa L” by C.
Taribak et al. This paper evaluates the influence of pressure
and temperature for the supercritical CO, extraction of argan
oil. Furthermore, the argan oil extracts were characterized
based on their bioactive compounds contents as well as their
antioxidant capacity for possible cosmetic applications.

In the area of pasteurization, a paper entitled “Quality
attributes of fresh-cut coconut after supercritical carbon dioxide
pasteurization” by G. Ferrentino et al. is part of this especial
edition. In this contribution, the impact of supercritical CO,
technology on the quality attributes of fresh-cut coconut in
terms of quality was investigated at optimal pasteurization
conditions that allows the maximum reduction of coconut
microbial content. The results showed effects on coconut
attributes, such as color, pH, fat content, enzyme activity, total
phenols, flavonoids, antioxidant capacity, enzyme activity,
and sensory attributes (aroma, taste, appearance, and tex-
ture).

In the area of particle formation, an important con-
tribution entitled “Supercritical assisted atomization: polyvi-
nylpyrrolidone as carrier for drugs with poor solubility in
water” by S. Liparoti et al. was discussed. In this con-
tribution, supercritical assisted atomization was used to
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produce microparticles of polyvinylpyrrolidone as carrier
for dexamethasone, an important pharmaceutical compound
with poor solubility in water, allowing high dissolution rate.
Microparticles produced with 0.8-1um of diameter in this
study showed regular and spherical shape, depending on
the polyvinylpyrrolidone/dexamethasone weight ratio. This
carrier can be further used with other drugs of poor solubility
in water.

Of course, these topics and papers are not a comprehen-
sive representation of the area of this special issue. Nonethe-
less, they represent the rich and many-faceted knowledge that
we have the pleasure of sharing with the readers.

Giuseppe Caputo
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Marleny D. A. Saldafia
Alessandro Galia
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