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Schematic of the hyperspectral imaging assay. (a) Three different types of
samples were analyzed. Top, samples containing spike pseudotyped lentiviral
particles (i.e., synthetic coronaviruses). Middle, human saliva of SARS-CoV-2
suspects. Bottom, inactivated nasopharyngeal swabs for SARS-CoV-2 PCR tests.
(b) Several fluid droplets were placed on a supporting plate. (c) The samples
were illuminated using two halogen lamps. Sub-surface scattering is illustrated
by the red arrows. (d) A sliding sensor recorded hyperspectral images the VNIR
range. (e) The reflectance spectrum of each pixel within the hyperspectral matrix
was then digitally pre-processed to obtain the pseudo-absorbance spectra. (f)
Spectral features descriptors were obtained from pixel spectra for analysis. (g) A
feed-forward neural network (FFNN) was trained to detect viral content from
spectral features and output a pixel-based binary classification. (h) A partial least
square-discriminant analysis (PLS-DA) was performed using pixel reflectance
spectra. Credit: https://www.nature.com/articles/s41598-022-06393-3
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A team of Spanish researchers, coordinated by the University of Seville,
has published the first results of an optical methodology for detecting the
coronavirus that causes COVID-19. This tool could be potentially usable
for massive, fast and simple screening.

This new methodology, whose first results are published in the journal 
Scientific Reports, from the Nature Group, has obtained a sensitivity of
100 percent and a specificity of 87.5 percent in the detection of SARS-
CoV-2 in nasopharyngeal exudate (the same samples used in a PCR test)
from symptomatic people. It also detected the presence of SARS-CoV-2
in fresh saliva of asymptomatic people, as well differentiating and
quantifying two types of synthetic viruses (lentiviruses and synthetic
coronaviruses) in two biofluids (saline solution and artificial saliva). The
main advantage of this new technology over PCR lies in the speed of
sample processing and the ability of the optical system to simultaneously
analyze a large number of samples.

The authors of the study warn that these results should still be viewed
with caution, as they constitute a proof of concept, involving a relatively
small numbers of cases under partially controlled laboratory conditions.
For this reason, they are currently working on validating this new
methodology under generic conditions, including new variants of the
virus and the effects of vaccines.

This new methodology allows for the detection of viruses in liquid
droplets and dry residues deposited on surfaces, through hyperspectral
imaging and data processing based on advanced statistics and artificial
intelligence. It allows rapid processing of multiple samples
simultaneously, without contact or reagents and with relatively simple
equipment, usable by personnel with minimal training. This new
technique uses standard optical equipment and has been developed so
that it can be implemented in resource-constrained settings. The
technique has been patented and the authors are studying various options
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to set it up quickly and affordably.

The method and its implementation were designed by Prof. Emilio
Gomez-Gonzalez, Principal Investigator of the Project and Professor of
Applied Physics at the ETSI Engineering School of the University of
Seville, where he directs its Group of Interdisciplinary Physics (GFI),
researcher at the Group of Applied Neuroscience of the Institute of
Biomedicine of Seville (IBIS) and collaborator of the HUMAINT
Project of the JRC.

The fundamentals of the method and its early results of application to
the detection of another synthetic model of SARS-CoV-2 were
published last August 2021 in the same journal. The C-CLEAN Project
has been a great scientific and technological challenge that has been
carried out in a very short time (15 months), since April 2020, in the
extraordinarily difficult circumstances derived from the COVID-19
pandemic. It is a complex investigation in which the results have been
subjected to a rigorous and prolonged evaluation (6 months).

  More information: Emilio Gomez-Gonzalez et al, Optical imaging
spectroscopy for rapid, primary screening of SARS-CoV-2: a proof of
concept, Scientific Reports (2022). DOI: 10.1038/s41598-022-06393-3. 
www.nature.com/articles/s41598-022-06393-3
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