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Nanotechnology has become increasingly a reality nowa-

days, and along with it there is a need for discussions

related to potential advances, as well as the impacts on the

environment and human health that technology can cause

(Purohit et al. 2017). Nanomaterials applications and also

implications on the environment have been studied by

several groups around the world, and particularly in Brazil,

where nanotechnology has been increasingly applied on

agriculture and their impacts are still unknown.

In this context, the II Workshop in Environmental

Nanotechnology was an interdisciplinary forum of discus-

sions about the aspects of this new technology, as well as,

its innovation in the environmental area, contributing to the

education of undergraduate and graduate students and also

as an interchange and exchange of experiences among the

invited speakers, professors, researchers and students of

several post-graduation programs, contributing to the

generation and spreading of knowledge in the

environmental nanotechnology area. The Workshop in

Environmental Nanotechnology was held at the Institute of

Science and Technology of São Paulo State University

(UNESP) Campus Sorocaba in cooperation with research-

ers from other Brazilian Universities (University of Soro-

caba, State University of Londrina, Federal University of

Lavras, Federal University of Pampa, State University of

Campinas). The aim of IIWEnNan special issue was to

compile discussions regarding the aspects related to the

environmental applications of Nanotechnology presented

during the II Workshop in Environmental Nanotechnology,

as well as the methods and techniques to the study of

nanoparticles in the environment. Besides, it will approach

some aspects related to the toxicity of the nanomaterial and

its possible impacts on the environment. In this context, the

present special issue will be a forum on spread of knowl-

edge and improvement for researchers, professors and

undergraduate and graduate students from this research

field. In this special issue, we invited the participants from

the Workshop to submit manuscripts in the following

types: original full-length research articles, short commu-

nications, mini reviews, reviews, case studies, meta-anal-

ysis and perspective articles.
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1 Thematic areas

This special issue was targeted to participants of the II

Workshop in Environmental Nanotechnology (IIWEn-

Nan2016 2016) cover papers in the following areas:

• Sustainable nanotechnology

• Environmental applications of nanotechnology

• Agriculture applications

• Toxicity of nanomaterials

• Fate of pollutants in the environment

• Analytical methods aiming environmental applications

After the peer review process, we had accepted manu-

scripts in the following issues:

a. Cyclodextrins as effective tools to reduce the toxicity

of atrazine

Among their diverse applications, nanomaterials have been

used for decreasing the toxicity of agrochemicals to non-

target organisms (Grillo et al. 2016; Sadeghi et al. 2017). In

addition to nano-based systems, others materials can be

employed as molecular carriers for agrochemicals, such as

the cyclic oligosaccharides cyclodextrins. The study of

Venceslau et al. describes the development of a

cyclodextrin-silica hybrid system incorporated with atra-

zine, an herbicide widely applied in the Americas with

great contamination potential. The developed complex was

shown to effectively decrease the toxicity of atrazine

against lettuce (Lactuca sativa) seedlings, as demonstrated

by the reduction of chromosomal aberrations and nuclear

abnormalities in the bioassays in comparison with non-

complexed atrazine.

b. Soda lignin from Citrus sinensis bagasse: extraction,

NMR characterization and application in bio-based

synthesis of silver nanoparticles

There is an increasing concern regarding the sustainability

of the methods used for the synthesis of nanomaterials.

Instead of classical chemical methods, green syntheses of

nanomaterials have emerged in recent years, with the use

of plant extracts, fungi or bacteria in the procedures

(Sharma et al. 2009). The study of Barros et al. reports the

bio-based synthesis of silver nanoparticles using soda lig-

nin extract from orange (Citrus sinensis) bagasse as a

reducing and stabilizing agent. After full sequential

extraction, the obtained soda lignin was characterized by

nuclear magnetic resonance and then used for the suc-

cessful production of highly stable silver nanoparticles.

Thus, this study is a successful example of how a renew-

able material extracted from agroindustrial waste can have

nanotechnological applications.

c. Protein oxidation in the fish Danio rerio (Cyprinidae)

fed with single- and multi-walled carbon nanotubes

The increasing development of nanotechnology is paral-

leled with the concern about the risk of environmental

contamination with nanomaterials (Kah 2015; Sadeghi

et al. 2017). Thus, research is necessary to address the

potentially toxic effects of different types of nanomaterials

on model organisms and to establish safety and regulatory

protocols. Seixas et al. describe in vivo assays with Danio

rerio (zebrafish) fed with single- and multi-walled carbon

nanotubes, one of the nanomaterials with the greatest

bioaccumulation potential. The data showed high levels of

protein carbonylation in many fish organs in response to

carbon nanotube exposition, demonstrating the induction of

oxidative stress by this nanomaterial in an aquatic

organism.

d. Nanotoxicology assessment in complementary/alterna-

tive models

The importance of nanotoxicological in vivo studies using

alternative models other than mammalians is discussed by

Avila et al., given that nanotoxicity occurs at different

trophic levels. The minireview reports diverse nanotoxi-

cological studies employing alternative models, such as the

above-mentioned zebrafish, the nematode Caenorhabditis

elegans, the Drosophila melanogaster, and the microcrus-

taceans Artemia salina and Daphnia magna. In this con-

text, this topic is important to promote a discussion

regarding the safety of nanomaterials to organisms that can

be used to assess environment pollution and to predict

effects in more complexes animals, as well as to the

establishment of regulatory frameworks.

Notably, the special issue IIWEnNan2016—Workshop in

Environmental Nanotechnology has selected key topic

papers that give to the readers a good overview about the

importance of the discussions in the field of environmental

nanotechnology.
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