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The number of studies on silver nanoparticles (AgNPs) has risen in recent years due
to the increase in their use in different commercial products, the concerns regarding their
release in the environment, as well as their toxicological effects. Although nanosilver
toxicology is still not completely clear, the hazards it poses for living organisms must be
considered.

The aim of this Special Issue, entitled “Silver Nanoparticles: Synthesis, Detection,
Characterization and Assessment in Environment”, is to collect current studies in the field
of AgNPs synthesis and characterization for different purposes, as well as those related to
advanced analytical methodologies and sample treatment procedures designed to improve
their determination and understand their behavior, both in the environment and in relation
to living beings. This Special Issue comprises eleven research articles and two reviews.
Most of the studies use classical AgNPs with different sizes and coatings, but some of them
uses more innovative variations of this products, such as silicon-based silver dendritic
nanoforest [1] or starch-capped AgNPs [2].

Among the eleven original studies included in this Special Issue, four of them are
related to the synthesis and use of AgNPs for different purposes. In the first study, silicon-
based silver dendritic nanoforests showed remarkable antibacterial activity against Es-
cherichia coli and Staphylococcus aureus, which are enhanced under light illumination [1].
Another work synthesized starch-capped AgNPs and studied their possible use as cyto-
toxic agents against prostate cancer cells. The study concluded that starch-capped AgNPs
successfully damage cancer cell lines; therefore, they are proposed as anticancer agents [2].
Alumina-supported AgNPs were also proposed as catalysts for betulin oxidation. In this
study, AgNPs were deposited on different alumina supports and characterized before its
use as catalysts. The study found that their catalytic behavior depends on the support
nature and the preparation and treatment methods used [3]. AgNPs were also used as a
surface plasmon resonance colorimetric sensor for Ni2+ determination. This study includes
the synthesis of AgNPs functionalized with mercaptoundecanoic acid and their capability
to detect micromolar levels of nickel ions in the presence of other common metal cations [4].

Three of the works presented in this Special Issue are related to toxicological effects.
The first one studies the effect of AgNPs on cell viability in human lung fibroblasts and
concludes that AgNPs of 10 nm and 75 nm induced immunomodulatory responses and
reduced metabolic activities in this type of cell [5]. A second toxicological study evaluated
the phytotoxicity of AgNPs on tobacco plants [6]. This study compares AgNPs with
different coatings and indicates that citrate has less severe effects in terms of photosynthesis
of tobacco plants than polyvinylpyrrolidone and cetyltrimethylammonium bromide ones;
the authors link these findings with the stability of the AgNPs. The last toxicological study
focusses on rat liver damage produced by silver nanorods with golden cores. Although the
authors found significant changes in toxicological parameters in rats exposed to the silver
nanorods, after 6 weeks, the changes mostly returned to the normal levels [7].

Other three studies are related to the analysis and characterization of AgNPs in differ-
ent matrices. The first one characterized 14 different commercial products that supposedly
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contain AgNPs. Authors found important variability between production batches of the
same product, significant differences between measured and labelled silver concentrations
and different types of silver forms present in the products [8]. Another study explores the
stability of citrated capped AgNPs using asymmetrical-flow and field-flow fractionation.
The different aggregation behaviors of AgNPs in several environmental water matrices
were observed. The aggregation rate of AgNPs seems to be related with ionic strength,
dissolved organic matter and halides concentration in waters [9]. The separation of AgNPs
and ionic silver in different types of water samples using a cation exchange resin is also
studied. The separation enables the determination of AgNPs in the presence of ionic silver
by inductively coupled plasma optic emission spectroscopy and the accurate particle size
determination by single particle inductively coupled plasma mass spectrometry [10].

A study monitoring spray coating of AgNPs on textiles is also included in this Special
Issue. The work aims to improve the spray process by optimizing AgNPs deposition and
reducing either wastes and workers exposure [11].

As indicated, two reviews are also included in this Special Issue. The first summarizes
the impacts of the release of AgNPs in the environment, their toxicological effects on living
beings (mainly plants and soil microorganisms), and the possibilities of phytoremediation.
The review concludes that more research is still needed to improve the strategies to remove
AgNPs from the environment [12].

A review of the efficiency and mechanisms of different AgNPs and their composites
as antibacterial agents ends this Special Issue. The possibilities but also the toxicological
effects of these nanomaterials are discussed in order to take advantage of their benefits but
to avoid their risks [13].

To sum up, I would like to thank the authors of all the studies for their excellent
work, and the reviewers for their constructive contributions. Finally, a special thanks to the
editorial board for their help during all the process of setting up this Special Issue. I hope
all readers will enjoy it.
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