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Description 
In our previous work [1], we presented a new method for accurate 
and rapid detection, and isolation of small oligonucleotides, 
using superparamagnetic and plasmonic nanoparticles 
(hereafter MPs). In a brief description of the mentioned work, 
separate suspensions of MPs functionalized with twenty-mer 
complementary oligonucleotides were mixed and incubated 
at different experimental conditions, and therefore, colloidal 
aggregates composed of the functionalized-MPs were 
formed as a result of the hybridization of the complementary 
oligonucleotides [1-3]. When the mixtures were brought under 
a uniform magnetic field gradient, the formed aggregates moved 
at a different velocity than the initial non-functionalized-MPs, in 
response to the applied magnetics force. The separation velocity 
of the aggregates from the suspensions was optically monitored, 
leading to accurate information on their magnetic strength 
[4], and thus allowing the quantification of the hybridized 
oligonucleotides [1]. 

In summary, and as illustrated in Figure 1, the advantage of the 
developed method is twofold [1]: i) It allows an accurate and rapid 
detection of small biomolecules, together with a relatively easy 
implementation for population testing, by adapting conventional 
platforms such as, for example, the latex-agglutination-test 
platforms; ii) It enables the separation and isolation of target small 
biomolecules, with the possibility to scale-up the magnetic device 
used for the MPs separation, and thus allowing to process and 
separate large volumes of suspensions, while the optical control 
of the separation process can be simplified using a Light-Emitting-
Diode (LED) [2,3]. These findings are a promising step towards a 
simple quantitative tool for rapid molecular diagnosis of diseases, 
and might contribute to the improvement of conventional 
technique, such as the case of Latex-Agglutination-Tests, used to 
detect a wide range of analytes in clinical laboratories [5,6].

Keeping this in view, this commentary aims to outline how these 
findings might benefit the urgent needs to control the current 
COVID-19 pandemic, which has severely impacted the living 
conditions of billions of people worldwide. In the early months 

of the crisis, the huge concern was to forecast the future spread 
of the disease by increasing the capacity of the worldwide 
health care systems to conduct a massive testing for the global 
population, and thus to truck and control the transmission of 
the virus (SARS-CoV-2) causing the COVID-19 pandemic [7,8]. 
Currently, the preoccupation has relatively shifted towards 
the massive production of the vaccines against the virus [9]. 
Accordingly, most of the advanced candidate vaccines are based 
on mimicking a part of the genetic sequence of the virus in the 
form of DNA or RNA [10,11], which implies the need of efficient 
and cost-effective techniques for large volume purification and 
separation of DNA and RNA.

Hence, the method presented in [1] is a small contribution to 
the massive efforts energized by the global fight against the 
COVID-19 pandemic, towards the development of vaccines and 
tests, together with the acquirement of the know, how to face a 
21st century pandemic. In other words, bringing all these efforts 
together will transform how the world will respond to possible 
future outbreaks of infectious disease [9,11,12]. 
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Figure 1: Description of the results obtained in [1], and their possible large-scale applications.
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