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Nanotechnology has been becoming an important part of people's daily life. Thanks to the rapid 
development in the last decades, many “nano-products” are already available, whether for the 
treatment of diseases, diagnostics or as functional materials. In this context, research in 
nanotechnology has been growing exponentially in all parts of the world. 

Latin America (LA) is made up of about 20 countries and has around 8 % of the world population. 
Therefore, similar to other regions in the world, nanotechnology has been an area of scientific and 
technological advancement for Latin America as pathways to develop value-added products and to 
generate wealth for the region. The most noticeable advances in nanotechnology research started 
from the beginning of this century, with Brazil, Mexico and Argentina as the main contributors for 
research publications that are equivalent to around 85% of the total of LA output [1]. As shown in 
Figure 1, the growth in output from these countries has been remarkable. These research works cover 
broad areas including Physics, Chemistry, Material Sciences, Biology, Engineering, Medicine. 
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Figure 1. A statistical survey on the growth of nanotechnology research in Latin America. The graph 
shows the number of publications from a search in Scopus for “nano*” and the country of interest 
(Brazil, Mexico and Argentina) in a particular year since 2000. The growths recorded were roughly 
about 25 (Brazil), 15 (Mexico), and 17 (Argentina) fold.   

 

In Latin America, the research directions in nanotechnology can be slightly different from the other 
global research powers such as USA, Europe, and Asia, due to the economics and social problems in 
the region. Therefore, nanotechnology research works in LA are more focused on agriculture and food 
productions, as well as impacts on the environment related to these industries. Regarding medical 
research, which is one main area in USA and Europe, nanotechnology has also been studied for 
treating tropical diseases. In this in focus issue, advances in nanotechnology research in Latin America 
are showcased.  

The application of nanomaterials on daily life has been linked to safety concerns. However, the toxicity 
of nanomaterials is mostly linked to the nature of the materials, their size and dimensions can also 
contribute to toxicity. Nonetheless, nanomaterials could have an increased toxicity of a certain 
materials due to a higher surface area to volume ratio. Geracitano et al. carried out a survey on a large 
number of published literatures on toxicity of nanomaterials. [2] It was found that most of the 
literature was focused on one particular nanomaterial, Ag nanoparticles, which have shown good 
antimicrobial activities. For carbon nanomaterials, a major class of nanomaterials, toxicity research 
activities are mostly directed towards graphene. To advance their applications and development, 
research on the toxicity and environmental impact of a wider range of nanomaterials is urgently 
needed. Take Ag nanoparticles as an example, Gagneten et al. has shown that, with careful 
management, cellulose membrane doped with Ag nanoparticles can be used to sterile urban 
wastewater. [3] After treatment, the amount of E coli was reduced by 99.9% while silver leaching was 
only 275 ng L-1, a very low level for causing any significant risk to human. It was proposed that the 
treated wastewater can be use for agricultural purpose, which is one major income source to many 
Latin American countries.  

For the agricultural sector, nanomaterials can play a revolutionary role in advancing the technologies, 
providing sustainable agriculture in modern times and meeting the ever-increasing demand on food 
globally. Fiol et al. provides an informative account on the latest developments in nanotechnology for 
plants. [4] This review introduced various strategies in boosting the food production as well as the 
defence against pests and diseases using various nanomaterials including Fe2O3, ZnO, MgO and Cu 
nanoparticles. The current practices in agriculture including use of fertilizers and pesticides are rather 
crude and lacking control, causing considerable damages to the environment such as pollution to fresh 
water sources and soil. Developing the optimised nanomaterials as the delivering agents can minimise 
this problem. Moreover, it can potentially improve the efficiency of use of these bioactive reagents 
with a more targeted approach. For example, Rabelo et al. demonstrated the preparation of a 
nanoemulsion for encapsulating a fungicide (neem oil) as a new antifungal and antiparasitic control 
measure in aquaculture. [5] The optimal formulation of a nanoemulsion was found to have 9% of 
neem oil and 5.25% of polysorbate 20. At a concentration of 200 mg L−1 of this nanoemulsion, a 100% 
parasitic mortality against Saprolegnia parasitica was observed. This work also demonstrated the use 
of natural materials, e.g. neem oil, replacing synthetic chemicals for pest control in animals and plants. 
In this in focus issue, Menossi et al. discussed the importance of using natural medicinal compounds, 
in particular essential oils (EOs) extracted from plants, as a pest control measure in the agricultural 
sector. [6] There are a few key advantages using EOs, including their biodegradability, high selectivity, 
low harmful effects on humans or crops, and low environmental impact during and after use. 
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However, these natural compounds are biologically unstable because they can degrade under light, 
changes in pH and temperature, and be easily oxidized in presence of oxygen. Other obstacles for their 
use include their solubility in water and volatility. Advances in nanotechnology can help to facilitate 
their applications in various environments and prolong their shelf life. For example, EOs can be loaded 
inside nanocarriers of biopolymers to achieve a controlled release of these bioactive reagents. 
Additional benefits for using nanocarriers include improved biocompatibility, enhanced 
environmental safety, reduced toxicity and competitive production costs.    

Another natural material being used as a bioactive agent for agriculture is chitosan. Chitosan is a 
polysaccharide compound with amine groups on its polymer skeleton and it is derived from the shells 
of shrimp and other crustaceans, making them being one of the largest polysaccharide wastes from 
the food industry worldwide. However, the antimicrobial property of chitosan was not unnoticed. 
Spricigo et al. demonstrated the use of chitosan nanoparticles to preserve cut flowers post-harvesting. 
[7] When compared with their bulk counterpart, chitosan nanoparticles have enabled a higher relative 
water uptake and established a suitable water balance. They also showed a higher control of microbial 
growth compared with controls (bulk chitosan, citric acid, distilled and tap water). This natural reagent 
helped to maintain the sustainability of crop growth. Chitosan itself can also be used as a platform for 
the delivery of active reagents. Gomes et al. used chitosan nanoparticles as a binding and delivery 
platform for copper(II) ions for priming maize seeds. [8] With their free amine groups in the structure, 
chitosan has been known to chelate transition metal ions such as Cu(II), Zn(II), Cd(II) etc. This work 
exploit such a property for Cu(II) delivery as the Cu-loaded chitosan nanoparticles showed to increase 
shoot growth of the seedlings and enhanced photosynthetic electron transport. The results also 
showed the Cu-loaded chitosan nanoparticles induced oxidative stress in maize seedlings, leading to 
a strong increase observed in the activity of antioxidant enzymes. Such response helps to cope with 
sudden change in growing conditions such as relative humidity and temperature. Copper compounds 
themselves could have other properties that benefit plant growth by enhancing carboxylation 
efficiency. Pelegrino et al. studied the effect of CuO nanoparticles on lettuce growth, and its synergetic 
effect with a nitric oxide donor, S-nitrosoglutathione (GSNO). [9] It was found that the combined CuO 
nanoparticles with GSNO gave the highest level of S-nitrosothiol in roots over using CuO nanoparticles 
or GSNO alone. Indeed, use of GSNO has enhanced the phenolic and flavonoid contents. The 
treatments also increased the mineral contents (K, Na, Ca, Mg, S) in leaves.       

In medical research, treatments for tropical diseases are highly relevant to Latin America. Oliveira et 
al. summarized the challenges in tackling multi-resistant leishmania. [10] With the development of 
nanocapsules for antimicrobials, the bioavailability of drugs has been improved and effective to 
combat parasitic resistance, with lower side effects and enhanced treatment efficacy. Nanoparticles 
encapsulated with essential oils and bupivacaine have also been shown to be an effective treatment 
of melanoma, which can lead to the development of skin cancer, as reported by Geronimo et al. [11] 
This formulation also showed high physical and chemical stability within one year. Finally, Dantas et 
al. developed a treatment for onychomycosis using nail polish with humic acid coated- silver 
nanoparticles. [12] At a concentration of 0.5 mmol L−1, silver nanoparticles showed to inhibit the 
growth of dermatophyte fungal species and the formulation was shown to have a shelf life of 21 days. 

As conclusion, this in focus issue in Advances in Nanotechnology Research in Latin America provides 
an overview on the latest development in nanotechnology in LA. However, it is worth to point out 
that we have not covered contributions from all countries as well as all fields of nanotechnology.  
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