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The novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), also called Covid-19, started by Wuhan, China, in 2019, has

caused a pandemic which has quickly involved the entire world and raised public health concerns. The scientific community is actively
exploring treatments that would potentially be effective in combating COVID-19. Viral infections, especially those that are transmitted
by air, are the most contagious infectious diseases and cause major biological, clinical and socioeconomic problems worldwide. Covid-19
spreads in the air and therefore rapidly contagious, thus finding appropriate and timely treatment to cure the entire population and
above all to prevent transmission between individuals, is extremely necessary in a short time. Considerable efforts are being made
to seek therapy on the infected human being, in fact several drugs already used in the past for SARS or HIV-1 are tested, in what is
called a drug repositioning or label off strategy, but it is very important to prevent contagion before other individuals are infected,
and especially the most fragile ones, even to decongest the structures of the health system also to avoid neglecting other pathologies as
unfortunately is happening in this pandemic period. Here, my hypothesis consist to use ultrasounds, as a valid prevention clean mean,
which propagates well in the air, such as respiratory viruses, to fight the Covid-19 expansion in the air environment, and thus block
the transmission from one individual to another, especially indoors and also from objects to individuals. High intensity ultrasound is
becoming important and more widely used in the food industry for microorganisms decontamination and is one of the new technologies
that have been suggested as an alternative to current heat treatments for microbial inactivation, including viruses. Ultrasounds are waves
with frequencies between 20 kHz and 20 MHz, well known have effects on molecular structures of various microorganisms, even
viruses, but are not harmful to humans, and so could potentially damage also the new Coronavirus, Covid19 especially by damaging
the superficial spike S-glycoprotein that the virus uses to enter cells and infect them, and block or slow down the epidemic which is
destroying many human lives. Experimentally, Covid-19 can be treated with ultrasonic waves at different exposure times, then Vero E6
cells (African green monkey kidney cells) permissive to the SARS-CoV-2, are infected in vitro with the treated virus with ultrasounds
and tested for efficacy of on the suppression of activity of Covid-19 and therefore for the decrease or block of infectivity. After a possible
positive outcome of the laboratory experimentation, ultrasounds can be applied in closed environments frequented by people including

homes, offices, supermarkets, schools, buses, subways to purify the air and avoid the spread of contagion.

Introduction

than 19 400 individuals have died [1]. Research is under

way to identify vaccines and therapeutics for Covid-19,

The Covid-19 pandemic represents the greatest global
public health crisis since the pandemic influenza
outbreak of 1918, a bit more than a century ago. The
novel coronavirus disease 2019 (Covid-19) has resulted
in the deaths of more than 248 000 persons worldwide
as of May 4, 2020, on the same date in New York more
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including repurposing of medications. Facing a new
and unknown virus, antiviral agents previously used to
treat other infections such as SARS and Middle East
Respiratory Syndrome (MERS), have been considered
as the first potential candidates for first-line therapy to
treat Covid-19. Chloroquine and hydroxychloroquine,
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old drugs used in the treatment of malaria and inhibitors
of protease of HIV-1 have been previously studied,
where evidence of efficacy has been found and they
have anti coronavirus characteristics in vitro [2,3].
The findings support the insight that chloroquine/
hydroxychloroquine have efficacy in the treatment of
Covid-19 [4]. Therefore, based on evidence from in vitro
studies on the suppression of activity of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) and
other coronavirus strains, interest increased in the use of
hydroxychloroquine and chloroquine with the possible
addition of azithromycin for the treatment of Covid-19
[5,6]. At the same time, a great number of clinical trials
have been launched to investigate the potential efficacy
therapies for Covid-19 highlighting the urgent need to
get as quickly as possible high-quality evidence. This new
virus, Covid-19, such as respiratory viruses, spreads in
the air, and therefore also rapidly contagious therefore,
finding effective and timely treatment to cure the entire
population or better still, prevent contagion, is a very
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difficult task. For so much we must find alternative and
effective methods also for the prevention of global spread
as well as for the cure in order not to collapse the health

system.

Hypothesis

My hypothesis here consist to use ultrasounds, as a valid

prevention mean, which propagates well in the air, to fight
the SARS-CoV-2 in environments, especially indoors,
and it is well known have effects on molecular structures
of various microorganisms, including viruses, but they are
not harmful to humans. Ultrasound is one of the new
technologies that have been suggested as an alternative to
current heat treatments for microbial inactivation [7,8].
Ultrasound is defined asa sonic wave at frequencies over the
threshold human hearing. Ultrasonic waves are generally
classified by their frequency and their wavelength. Waves
with frequencies between 20 and 40 kHz are considered
as high-energy or high-power ultrasound figure 1 [8].
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Figure 1: Diagram of the approximate frequencies corresponding to ultrasounds according to their field of application. Source Wikipedia

High intensity ultrasound is becoming important and
more widely used in the food industry for microorganisms
decontamination. This sterilization technique has been
evaluated to improve food safety and to replace common
processing with chemical additive compounds. The
efficiency of a horn-type power ultrasound treatment
(300 W and 600 W, 28 kHz, 10-30 min) on Listeria
monocytogenes, Bacillus cereus, Escherichia coli,
Salmonella typhimurium bacteria suspensions and
phytoviruses was examined in this study [9]. The results
of this study showed that ultrasonic treatment can be
used to eliminate vegetative cells of gram-positive and
gram-negative bacteria from 1.59 to 3.4 log in bacterial
suspensions and some phytoviruses in fruits [9]. Based on
these reasons my hypothesis consist of using ultrasounds

to counteract the new pandemic from Covid19, which
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could weaken the viral envelope constituted by a
phospholipid bilayer of pericapsid and therefore the spike
S-glycoprotein receptor, which it uses to bind to the
human ACE2 receptor to enter cells. S glycoprotein is
fundamental to mediate the membrane fusion required
for virus entry and cell fusion. Ultrasound travels in
the air, like COVID-19 does, so above all in closed
environments, including homes, offices, supermarkets,
schools, buses, subway, where the greatest contact occurs
among the people, it could prevent the transmission
from one individual to another in case of close contact,
sneezing, coughing or breathing, thus avoiding contagion
and the spread of the pandemic. The hypothesis is
therefore to destroy the Covid-19 in the air contained
in the microdroplets or in fine dust from environmental

pollution, and also as soon as it comes into contact with
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the upper airways of humans, in such a way as to block or
decrease its replication and therefore the viral load.

Experimental protocol

Undergo the virus Covid-19 to a determined TCID50,
to ultrasound at different exposure times: - from a few
seconds to a minute to test its immediate effectiveness,
then 10min, and 15 min (the latter, estimated minimum
time for the infection to occur between individuals at a

distance of less than one meter).

Then 3h 6h 12h 24h 48h and 72h of ultrasounds

exposure

The Vero E6 cells (African green monkey kidney
cells) permissive to the SARS-CoV-2, will be respectively
infected to a certain MOI, with the different samples
virus treated with ultrasounds at the different times listed
above. Then infected Vero E6 cells will be analyzed with
MTT assay for to test the eventual inhibition of the
cytopathic effect as well as a control of uninfected cells
(mock infection), and a control virus of cells infected
with the virus not treated with ultrasonic waves.

Consequences of the Hypothesis and

Discussion

The transmission of infection can happen by main
route, one is from the virus on the surfaces and other is
infection from the droplets from the sneeze and cough
skin flakes [10,11,12]. Each of these processes generates
aerosol droplets of different size and initial speed. When a
person sneeze or coughs, talks loud, ejecting the droplets
is released which is of 1 mm in diameter which falls on
the ground within a minute [11], but the microdroplets
remain through the air for several hours which are smaller
than 10 micrometer. They are small and light drifting
through the air and stays and does not drift from air for
a period of time [13]. Have been observed that there is
high risk of spread of infection in closed room or in a
class room. For example, in a closed room of 10 people,
if a person coughs once there is spread of 1,000 droplet
with most of them fall on the ground in a minute whereas
the microdroplet spreads in a very high volume for long
period. Accordingly my hypothesis to use ultrasounds
could be taken into consideration as they spread through
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the air where there are also the viral particles, but they are
not harmful to human health, instead they could damage
the molecular structures of pathogenic microorganisms
including viruses and in particular potentially, also
Covid-19 cause of the ongoing pandemic. The ultrasounds
could therefore also be used to heal the environment
in closed places because it has been seen that the virus
remains in the air for several hours through microdroplets
so in places where there are people it could act as a barrier
to avoid contagion from a person to another in case
of sneezing, coughing or just breathing but also from
objects with virus to individuals. Ultimately, the use of
ultrasound as an alternative and supportive means, even
at relatively low costs, could prevent the further spread of
Covid-19 and therefore block the pandemic curve, for a
desirable recovery from the collapse of the world health
system and from immense efforts of health workers. The
application of this hypothesis could be of considerable
impact and inspiration if developed and solve several
health and socio-economic problems that unfortunately

we are witnessing.
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