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ABSTRACT: COVID-19 pandemic has infected millions of people around the world. Due to its large accumulation in
the nasopharyngeal region and transmission through respiratory fluids, its spread among people is extremely high. Considering
the needed time for treatments and vaccine development, the research of preventive methods, such as the use of mouthwash
and nasal spray, that could decrease the viral load in the nasopharyngeal region, and thus the spread of SARS-CoV-2,
becomes fundamental. The evidence has shown that there are compounds with antiviral capacity that could be used for this
purpose, among which are povidone-iodine, hydrogen peroxide, cyclodextrins, and the synthetic drug PUL-042. Currently,
there is no clinical evidence that proves the effectiveness of these substances against SARS-CoV-2. Nevertheless, there
are ongoing clinical trials to prove it and generate methods that could help to prevent or, at least, decrease its spread among
the population and stop this pandemic.
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INTRODUCTION

In December 2019, medical centers in Huanan,
China, reported multiple cases of atypical pneumonia,
with an etiologic agent unknown until then. The
outbreak was linked to the Huanan Seafood Wholesale
Market, warning of a possible zoonotic origin of the
disease (Lake, 2020; Zhu et al., 2020). In January 2020,
the China Center for Disease Control and Prevention
(China CDC) announced the discovery of a new
coronavirus type, named COVID-19, to which the
outbreak in December was attributed (Meng et al.,
2020). On January 31st, 2020, after the exponential
increase in cases around the world, the World Health
Organization (WHO) declared the Severe Acute
Respiratory Syndrome virus (officially named as SARSCoV-2) and its disease COVID-19 as a pandemic
(Mahase, 2020).
Until June 06, 2020, SARS-CoV-2 had infected
6,855,858 people in 187 countries, killing 398,321 of
them (Johns Hopkins University & Medicine, 2020).

1
2

SARS-CoV-2. SARS-CoV-2 is a positive-sense singlestranded RNA virus, part of the beta coronaviruses
family (Cheng & Shan, 2020). Phylogenetically is 97
% related to bats coronavirus, 79 % to the Severe Acute
Respiratory Syndrome coronavirus (SARS-CoV), and
50 % to the Middle East Respiratory Syndrome
coronavirus (MERS-CoV) (Lu et al., 2020; Zhou et al.,
2020; Perlman, 2020).
A zoonotic origin is considered, transmitted by
consumption of wild animals that host it (Perlman), and
then, between humans by close contact or through
respiratory secretions (Rothan & Byrareddy, 2020; Chan
et al., 2020; Phelan et al., 2020; Jin et al., 2020). The
median incubation period varies between 4 and 5.2 days,
with a range between 0 and 24 days (Rothan & Byrareddy;
Guan et al., 2020; Li et al., 2020; Wang et al., 2020a).
SARS-CoV-2 infects host cells, through the spike
protein, which binds to cellular ACE2 receptors

Faculty of Dentistry, Universidad Finis Terrae, Chile.
Faculty of Health Sciences, Universidad Autónoma de Chile, Chile.

513

SANTOS-LÓPEZ, M.; JAQUE, D.; FUENTES, E. & GONZÁLEZ-QUINTANILLA, D. Mouthwashes and nasal sprays as a way to prevent the spread of SARS-CoV-2.
Int. J. Odontostomat., 14(4):513-518, 2020.

(Hoffmann et al., 2020; Wan et al., 2020; Verdecchia
et al., 2020). After infection, the patient develops
symptoms that can range from mild to severe (Wu et
al., 2020). Among the mild symptoms, fever, dry cough,
and dyspnea are reported as the most common (Huang
et al., 2020), in addition to headaches, vomiting, and
diarrhea. In the most severe conditions, patients
develop pneumonia, increased pro-inflammatory
cytokines, respiratory failure, and finally, multi-organ
failure (Rothan & Byrareddy; Yuki et al., 2020; Shi et
al., 2020; Guan et al.).
Different types of treatments are currently being
investigated, mainly with antivirals such as remdesivir,
lopinavir, ritonavir, and oseltamivir, and drugs
combinations such as hydroxychloroquine and
azithromycin (Lai et al., 2020; Amanat & Kramer, 2020;
Wang et al., 2020b; González-Quintanilla & SantosLópez, 2020; Gautret et al., 2020; Cao et al., 2020).
According to researchers, a vaccine could be available
in 12-18 months (Amanat & Kramer).
Mouthwashes and nasal sprays. SARS-CoV-2
presents tropism to different human tissues (Chu et al.,
2020). The epithelial cells of the intestine, cornea, and
respiratory structures are the main affected since they
express specific receptors such as ACE2 and TMPRSS2,
which allow the entry of the virus (Sungnak et al., 2020).
Furthermore, high expression of ACE2 was
demonstrated in ciliated cells and mucus of the nasal
cavity, which explains the ease of transmission of SARSCoV-2. When analyzing the viral load in symptomatic
and asymptomatic patients infected with SARS-CoV-2,
it is shown that greater load is found in the
nasopharyngeal región (Pan et al., 2020; Zou et al.,
2020).
While several studies are currently underway to
develop treatments and vaccines, few are focused on
nasopharyngeal region intervention (Felsenstein et al.,
2020). According to the evidence, among the compounds
with antiviral capacity, what could be safe to use in
contact with mucosa are povidone-iodine, hydrogen
peroxide, modified cyclodextrins and PUL-042, a
synthetic inhalation drug (Eggers et al., 2018; Kampf et
al., 2020; Carrouel et al., 2020; Leiva-Juarez et al., 2018).
The development of mouthwashes or nasal
sprays that could decrease the viral load of SARS-CoV2 in the nasopharyngeal region, in addition to
preventing contact, contributes as a prophylactic tool
for high exposure during medical attention, such as
endotracheal intubations or dental care in general.
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Povidone iodine (PVP-I). The PVP-I is a widely used
antimicrobial, thanks to its capacity to penetrate the
microorganism and oxidize its nuclear structures
(Kawana et al., 1997). Evaluations in vitro of the
effectiveness of the PVP-I to inactivate SARS-CoV
show that the exposition to it for 2 minutes reduces
the infectivity from the virus, taking it to undetectable
levels (Kariwa et al., 2006).
Besides, it has been analyzed in vitro the
efficacy of different formulations of PVP-I against
MERS-CoV, among them, a mouthwash. It has been
concluded that in a 1 % concentration applied for 30
seconds, it reduces the viral charge (Eggers et al.,
2015).
It has been investigated in vitro the virucidal
effect of a mouthwash with PVP-I at 7%, diluted 1:30
in water, formulating a 0.23 % concentration,
recommended for human use. It has been concluded
that after 15 seconds of exposition, it succeeded in
inactivating some pathogens like influenza virus A
(H1N1), SARS-CoV and MERS-CoV (Eggers et al.,
2018).
Thus, its usage could be considered safe for
the nasopharyngeal region, and efficient to reduce
the presence of SARS-CoV-2.
Until now has not been clinically demonstrated
the safety and effectiveness of a mouthwash or nasal spray made of PVP-I in the reduction of the SARSCoV-2 charge in the nasopharyngeal region, but
considering all the conclusions from previous studies,
researchers suggest a protocol of use for health
workers and infected patients, based on using a
mouthwash with PVP-1 at 0.5 % for 30 seconds every
6 hours, and nostrils wash, with a 0,3 ml syringe with
PVP-I at 0.5 % (Kirk-Bayley et al., 2020).
At present, researchers are developing three
clinical studies, which are evaluating the efficiency
and safety of the mouthwash and nasal spray made
of PVP-I in the reduction of the SARS-CoV-2 charge.
The first one, which is in a phase II trial,
endeavors to compare the efficacy of the mouthwash
and the nasal wash of PVP-I at 0,5%, 0,12%
chlorhexidine and a saline solution, under the
hypothesis that 4 daily applications would reduce
SARS-CoV-2 viral charge in the nasopharynx,
improving the clinical symptoms of the patients and
decreasing the chances of contagion (Rickert, 2020).
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The second one, also in phase II, is aimed at
determining the safety and efficacy of the nasal sprays
made of PVP-I at 0.5 % and 0.9 % Vs an isotonic
solution at 0.9 %, in patients infected with SARS-CoV2, under the hypothesis that the mouthwash with PVPI would decrease the viral charge of SARS-CoV-2
(Nayak & Vukkdala, 2020).
The third and last study, in phase II, is evaluating
the efficacy of a mouthwash and a nasal spray made
of PVP-I at 10 %, diluted 1:30 in water, used
prophylactically in health workers who have not been
infected, comparing it with a group of health workers
who are not using the mouthwash and nasal spray
(Kejner, 2020).
Hydrogen peroxide (H 2 O 2 ). The H 2 O 2 has an
antimicrobial effect, which oxidizes the cell structures,
damaging the cell wall and its interior composition
(Finnegan et al., 2010). It has been evaluated the
capacity of the H2O2 to inactivate different types of
coronavirus like MERS-CoV, SARS-CoV and HCoV,
concluding that the H2O2 at 0.5 % for 1 minute is effective
to inactive them in inert surfaces (Kampf et al.)
Despite its antimicrobial properties, the evidence
is not conclusive about the safety of the H2O2 in contact
with mucous. Some researchers have associated it with
abnormalities of the oral mucosa and have not
recommended its use (Tombes & Gallucci, 1993)
although others affirmed that in a 1.5 % concentration,
it could be safe and effective to decrease the bacterial
charge (Sharma et al., 2019).
Recent studies mention that the mucous would
stay unaltered after being treated with H2O2 at 3% in
10 volumes, and that is why they propose its use under
a protocol of mouthwash 3 times a day and a nebulizer
for nasal wash twice a day. This protocol could be
effective to reduce the viral charge and improve
symptoms of the infected patients (Caruso et al., 2020).
It has to be affirmed that there is no clinical studies
that can check the effectiveness of the H2O2 as a
mouthwash or nasal spray in the reduction of the viral
charge in the nasopharynx. However, one is being
developed in phase II to determine its effectivity on
infected patients, with a formulation at 1 %, for 20 to
30 seconds, 3 times a day, for 6 days (Kazmi, 2020).
Cyclodextrins. Cyclodextrins (CD) are natural
derivatives of glucose (Jambhekar & Breen, 2016), with
broad advantages compared to other oral care product
compounds. They present greater biocompatibility,

greater simplicity to use, and they do not generate a
resistance reaction and are not toxic (Kurkov &
Loftsson, 2013). CDs attract a virus with the purpose
of irreversibly inactivate it, altering its outer layer and
destroying infected particles by simple contact, instead
of blocking viral growth (Carrouel et al.).
Methylated beta-cyclodextrin has been found to
reduce the influenza A virus and the infectivity of some
coronaviruses by sequestering cholesterol from viral
particles or depleting it from host cell membranes
(Pratelli & Colao, 2015). Therefore, the use of CDs in
mouthwash and nasal sprays, together with oxidizing
agents such as Citrox® (an antimicrobial with oxidizing
activity against bacteria, fungi, and viruses) (Tait et al.,
2006), may reduce viral load and transport of SARSCoV-2 (Carrouel et al.; Zhang & Liu, 2020; González &
Santos-López, 2020).
Currently, there are no clinical studies that verify
the effect of cyclodextrins against SARS-CoV-2.
PUL-042. PUL-042 is a synthetic ligand-based
inhalation drug for TLR: Pam2CSK4 acetate (Pam2),
a synthetic diacylated lipopeptide that is an agonist for
TLR2 and TLR6, and the TLR9 agonist
oligodeoxynucleotide. At the level of respiratory
epithelial cells, it stimulates the production of peptides
and reactive oxygen species against pathogens,
including bacteria, fungi, and viruses (Broom & Scott,
2020).
To date, early findings indicate that it has
provided antiviral protection in animal models and,
together with oseltamivir, protection against different
types of influenza viruses (Leiva-Juarez et al.)
A phase II clinical trial is currently underway to
determine the effectiveness of a PUL-042 inhalation
solution in reducing the spread and progression of
SARS-CoV-2 (Broom & Scott, 2020).
PUL-042 turns out to be a drug with promising
benefits, considering the limited epidemiological
evidence available.

CONCLUSION

The nasopharynx is the area with the highest
SARS-CoV-2 concentration, which would explain the
high spread of the virus. The use of mouthwashes and
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nasal sprays, that reduce the SARS-CoV-2 viral load
in the nasopharyngeal area, could help to prevent or
decrease the spread, while other treatments and
vaccines are being developed. The evidence presents
multiple substances with antiviral capacity and apparent
safety for use in mucosas, including povidone-iodine,
hydrogen peroxide, cyclodextrins, and the synthetic
drug PUL-042. At present, there is no clinical evidence
of the effectiveness and safety of these substances
against the SARS-CoV-2 spread. However, there are
ongoing clinical trials to verify it, and thus, be able to
generate methods to prevent or decrease its expansion
among the population.
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aerosoles nasales como un método de prevenir la propagación de SARS-CoV-2. Int. J. Odontostomat., 14(4):513-518,
2020.
RESUMEN: La pandemia de COVID-19 ha infectado a millones de personas en el mundo. Su extremadamente alta capacidad de propagación se debe a la gran acumulación en la región nasofaríngea y su transmisión vía fluidos
respiratorios.Considerando el tiempo necesario para desarrollar vacunas y tratamientos, se vuelve fundamental la investigación de métodos preventivos como el uso de enjuague bucal y spray nasal, que puedan disminuir la carga viral
en la zona nasofaríngea y así también la capacidad de propagación de SARS-CoV-2La evidencia presenta compuestos con capacidad antiviral como la povidona iodada,
peróxido de hidrógeno, ciclodextrinas y la droga sintética
PUL-042, que podrían ser usados para dicho propósito. Actualmente no existe evidencia clínica que demuestre la efectividad de estas sustancias contra SARS-Cov-2, sin embargo, se están desarrollando estudios clínicos para probarlos
y generar métodos que ayuden a disminuir o prevenir su
transmisión en la población, y así detener esta pandemia.
PALABRAS CLAVE: SARS-CoV-2, COVID-19, enjuague bucal, aerosol nasal, prevención.
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