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RESUMO

Objetivo: O objetivo desta revisdo de escopo € mostrar as evidéncias disponiveis na
literatura e fornecer uma visdo geral dos enxaguatorios bucais contendo antimicrobianos para
reducdo da carga viral, a fim de agrupar as informacfes mais atualizadas e torna-las mais
acessiveis aos cirurgides-dentistas. Desenho: Foi realizada uma busca eletrénica no PubMed
(Medline), LILACS, EMBASE e EBSCO sem restricdo temporal. Os estudos foram
selecionados com base no titulo, resumo e leitura na integra seguindo uma ordem pre-
estabelecida com base nos critérios de inclusdo e exclusdo. Resultados: A busca resultou em
1881 artigos, ao final da exclusdo de duplicatas e sele¢do, 72 artigos foram incluidos nesta
revisdo de escopo. As substancias mais encontradas foram Clorexidina (CHX), lodopovidona
(PVP-1), Oleos Essenciais (EO), Cloreto de Cetilpiridineo (CPC), Peréxido de Hidrogénio
(H202) e outras substancias (OTHERS). Conclusdo: De todos o0s enxaguatorios bucais
analisados, os Oleos Essenciais, Cloreto de Cetilperidineo e lodopovidona, apresentaram
potencial antiviral contra virus comuns presentes na cavidade oral, sem efeitos colaterais
significativos no uso em curto prazo, sendo op¢oes viaveis para uso pré-procedimento na rotina
clinica contra SARS-CoV-2 e outros tipos de virus. As demais solucBes precisam de mais
estudos para determinar seu efeito e confirmar seu uso clinico.

Palavras-chave: Antisséptico; Antissépticos Bucais; Virus, Saliva; Carga Viral.



ABSTRACT

Objective: The purpose of this scoping review is to show the evidence available in the
literature and provide an overview of the antimicrobial-containing mouthwashes for reducing
viral load in order to group the most up-to-date information and make it more accessible to
dentists. Design: A structured electronic search in PubMed (Medline), LILACS, EMBASE and
EBSCO without temporal restriction was performed. The studies were selected based on their
title, abstract and full reading following a pre-established order based on the inclusion and
exclusion criteria. The included studies were those that analyzed the effect of viral load
reduction by mouthwashes, primary studies, no reviews and in Spanish, English or Portuguese.
Results: The search resulted in 1881 articles, at the end of the exclusion of duplicates and
selection, 71 articles were included in this scoping review. The substances most commonly
found were chlorhexidine (CHX), povidone-iodine (PVP-1), essential oils (EO),
cetylpyridinium chloride (CPC), hydrogen peroxide (H202) and other substances (OTHERS).
Conclusion: Of all the mouthwashes analyzed, the Essential oils, Cetylpyridinium Chloride and
Povidone-iodine, showed antiviral potential against common viruses present in the oral cavity,
with no significant side effects in short-term use, and are viable options for use as a pre-
procedure in clinical routine against SARS-CoV-2 and other types of viruses. The other
solutions need further studies to determine their effect and confirm their clinical use.

Keywords: Antiseptics; Mouthwashes; Viruses; Saliva; Viral Load.
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1 INTRODUCAO

A pandemia do novo coronavirus SARS-CoV-2 revelou uma lacuna no conhecimento
relacionado ao combate aos virus. Durante o tratamento dentario, o dentista pode ser exposto a
diferentes microrganismos de diferentes fontes, por exemplo, equipamentos contaminados,
fluidos corporais, sangue, secre¢des respiratorias e saliva. Os principais fatores para esse risco
de infeccdo baseiam-se na aplicacdo de procedimentos de desinfeccdo e esterilizacdo que
podem reutilizar instrumentos/equipamentos, uso inadequado de EPI, bem como o uso de
desinfetantes diluidos ou vencidos (Saccucci et al., 2017).

A busca por substancias que reduzam a carga viral é muito atual e necessaria. Na
odontologia, a saliva € um fluido contaminado com inimeros virus com potencial infeccioso
gue gera uma grande preocupacdo quanto aos cuidados com a biosseguranga, tanto para 0s
profissionais quanto para os pacientes (Amato et al., 2020).

Portanto, nesse cenario, todo paciente deve ser tratado como um potencial portador da
doenca e fonte de transmissdo, em que cada atendimento deve receber um alto nivel de atencéo,
seguindo todos os procedimentos adequados e recomendados para reduzir o risco de
transmissdo de patdgenos (Saccucci et al., 2017).

Além de todo o controle de biosseguranca e EPIs (Equipamentos de Protecdo
Individual) que reduzem o contato do profissional com os virus, é importante para o profissional
uma alternativa que reduza a presenga dos virus na cavidade oral, sendo o enxague pré-
procedimento uma alternativa viavel (Narang & Codd, 1983). A OMS (Organizacdo Mundial
da Saude) sugeriu o uso de bochechos como pré-procedimento para proporcionar uma consulta
odontolégica mais segura, mas ndo ha protocolo estabelecido com evidéncia antiviral para uso
dessas substancias. Por isso, é importante que o dentista e demais profissionais de salde saibam
como reduzir a carga viral com informacdes agrupadas e atualizadas. Com isso em mente, esta
revisao de escopo pretende mostrar as evidéncias disponiveis na literatura e fornecer uma visdo
geral do efeito dos colutérios na reducdo da carga viral na boca, a fim de agrupar as informacdes

mais atualizadas e torna-las mais acessiveis aos Dentistas.
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Abstract

Objective: The purpose of this scoping review is to show the evidence available
in the literature and provide an overview of the antimicrobial-containing mouthwashes
for reducing viral load in order to group the most up-to-date information and make it
more accessible to dentists. Design: A structured electronic search in PubMed
(Medline), LILACS, EMBASE and EBSCO without temporal restriction was performed.
The studies were selected based on their title, abstract and full reading following a pre-
established order based on the inclusion and exclusion criteria. The included studies
were those that analyzed the effect of viral load reduction by mouthwashes, primary
studies, no reviews and in Spanish, English or Portuguese. Results: The search
resulted in 1881 articles, at the end of the exclusion of duplicates and selection, 71
articles were included in this scoping review. The substances most commonly found
were chlorhexidine (CHX), povidone-iodine (PVP-l), essential oils (EO),
cetylpyridinium chloride (CPC), hydrogen peroxide (H202) and other substances
(OTHERS). Conclusion: Of all the mouthwashes analyzed, the Essential oils,
Cetylpyridinium Chloride and Povidone-iodine, showed antiviral potential against
common viruses present in the oral cavity, with no significant side effects in short-term
use, and are viable options for use as a pre-procedure in clinical routine against SARS-
CoV-2 and other types of viruses. The other solutions need further studies to determine
their effect and confirm their clinical use.

Keywords
Antiseptics - Mouthwashes - Viruses - Saliva - Viral Load.
Introduction

The pandemic of the new coronavirus SARS-CoV-2 revealed a gap in
knowledge related to the battle against viruses. During dental treatment, the dentist
can be exposed to different microorganisms from different sources, for example
contaminated equipment, body fluids, blood, respiratory secretions and saliva. The
main factors for this risk of infection are based on the application of disinfection and
sterilization procedures that can reuse instruments/equipment, inappropriate use of
PPE, as well as the use of diluted or expired disinfectants (Saccucci et al., 2017).

The search for substances that reduce viral load is very current and necessary.
In dentistry, saliva is a contaminated fluid with numerous viruses and infectious
potential that generates a great concern regarding care of biosecurity, both for
professionals and patients (Amato et al., 2020).

Therefore, in this scenario, every patient must be treated as a potential carrier
of the disease and source of transmission, in which each service must receive a high
level of attention, following all appropriate and recommended procedures to reduce the
risk of transmission of pathogens (Saccucci et al., 2017).

In addition to all the biosafety control and PPE that reduce the professional's
contact with the viruses, it is important for the professional an alternative that reduces
the presence of the virus in the oral cavity, being a pre-procedure rinse a viable
alternative (Narang & Codd, 1983). The WHO (World Health Organization) suggested
the use of mouthwashes as a pre-procedure to provide a safer dental appointment, but
there is no established protocol for their use with antiviral evidence of these
substances. So it is important for the dentist and other health professionals to know
how to reduce viral load with grouped and updated information. With this in mind this
scoping review intends to show the evidence available in the literature and provide an
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overview of the effect of mouthwashes for reducing viral load in the mouth in order to
unify the most up-to-date information and make this more accessible to dentists.

Methods
Study Design

This is a scoping review to map the literature related with effectiveness of
mouthwashes and viruses present in the oral cavity, conducted using the PRISMA
Extension for Scoping Reviews (PRISMA-ScR) checklist (Tricco et al., 2018).

Focused question

This scoping review intends to answer the following research question: Which
substances used as mouthwash have antiviral activity against common viruses
found in the oral cavity?

Search strategy

An electronic search in PubMed (Medline), LILACS, EMBASE and EBSCO
without temporal restriction updated to September 2021, using a combination of the
following Medical Subject Headings (MeSH) terms and Boolean operators, was
performed: for PubMed - (Mouthwashes OR "Mouthwashes"[Mesh] OR mouthrinse OR
gargling OR "oral rinse") AND (virus OR viruses OR viral OR viridae OR "viral load");
and for the other bases - (Mouthwashes OR mouthrinse OR gargling OR "oral rinse")
AND (virus OR viruses OR viral OR viridae OR "viral load").

Eligibility Criteria

The protocol was prepared after considerations, and pilot searches. Before the
beginning of the study, a consensus was reached among all the authors, and a series
of inclusion and exclusion criteria were defined.

Inclusion criteria

Studies that evaluated the reduction of viral load by mouthwashes against
common viruses present in the oral cavity were selected. Primary studies (studies in
humans and in animals, case reports and series, experimental laboratory studies) and
letters to the editor that presented results of experimental studies were included.
Studies published in English, Spanish or Portuguese were considered and there wasn’t
a date limit in the search.

Exclusion criteria

Studies where the main topic wasn't the description of reduction of viral load by
mouthwashes against common viruses present in the oral cavity, systematic reviews,
reviews, duplicate articles, books or book chapters and author comments/opinion
articles.

Selection of the Manuscripts

Results of literature search were analyzed in Zotero 4.0 software (Digital
Scholarship, Vienna, Virginia, USA). Two researchers (ET, LM) independently
screened titles/abstracts after duplicates removal from feb./21 to sep./21. Any conflict
that arose were resolved by a third reviewer (SH). The same reviewers then evaluated
full text articles and developed the charting table. Data was extracted, including the
following: study ID (author and year of publication), study design (in vitro or in vivo),
concentration tested, type of virus, methods (type of analysis or test) and results.
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Results

The first search (Jan/2021) in the selected databases (PubMed, LILACS,
EMBASE and EBSCO) resulted 1684 titles, after removing the duplicates (586),
remained 1098 articles for reading the titles, of which 148 were selected for reading
the abstract and full article. Two search updates were made (Jun/2021 and Sep/2021)
and, in the first update with 136 articles, duplicates were removed (35) resulting in 101
works and 33 selected. The second update resulted in 61 titles, with the duplicates
(52) removed, it resulted in 9 articles, being selected 6 studies. In total, 187 works were
selected for reading the full article. Of the 187 works, 71 articles were included in the
review. A new title update was carried out in May 2022, resulting in a few new titles,
all of them were related to SARS-CoV-2 and did not bring new information, so they
were not included.

Data extraction was divided by commonly known substances: chlorhexidine
(CHX), povidone-iodine (PVP-), cetylpyridinium chloride (CPC), essential oils (EO),
hydrogen peroxide (H202) and others (OTHERS) substances that are lesser known
were allocated together.

Table 1 shows the distribution of the studies, with CHX and PVP-I were the
substances more tested, followed by EO, CPC and H202. The majority of these
studies are in vitro (52 studies), while only 17 in vivo studies were performed. OTHERS
substances appeared in 18 articles (4 in vivo and 14 in vitro).

Discussion

Several products are described in the literature with antiviral activity for some
strains of viruses that commonly are present in the oral cavity and that possesses a
possibility of use as pre-procedure mouthwash, such as Chlorhexidine, Povidone-
iodine, Cetylpyridinium chloride, Essential oils, Hydrogen peroxide and other
substances. For use in the oral cavity as pre-procedural, it is desirable that the
mouthwash has an effect with 30 seconds to 1 minute of exposure, low concentration,
and that does not cause side effects. Many substances have been used in
mouthwashes and are effective in controlling biofilm, reducing the counts of bacteria,
helping to control gingivitis, but the effects in the virus present in the oral cavity is still
unknown. The mechanisms of action of these substances have been discussed in
others reviews (Fernandez et al., 2022; Mateos-Moreno et al., 2021; Reis et al., 2020).

Chlorhexidine

Chlorhexidine is a dicationic molecule that has a high substantivity with slow
release and a longer period of action. Thanks to the property of its molecule, it has a
great antibacterial action defined in the literature, also acting against fungi, yeasts and
enveloped viruses due to virus membrane sensitivity (Statkute et al., 2020; Haydari et
al., 2017; Jones, 1997). Because of these characteristics and its routine use in the
dentist's life, it is a possible option as a mouthwash to reduce the viral load present in
the oral cavity.

The chlorhexidine solution at different concentrations was present in 22 articles,
most of these studies were tested SARS-CoV-2, with 12 performed. Chlorhexidine has
been tested with different concentrations and contact times.

With 30 seconds of contact time, in vitro studies had different results. Jain et al.
(2021) obtained an inactivation of more than 99.9% of the virus with a concentration of
0.2%, and Xu et al., (2021) observed a complete inactivation of SARS-CoV-2 virus
replication and pseudotyped SARS-CoV-2 viruses with 0.12%. However, others
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studies observed little or no action on virus inactivation, even with 1 minute of contact
time or more (Davies et al., 2021; Ebrahimi et al., 2014; Evelina Statkute et al., 2020;
Geller et al., 2010; Komine et al., 2021; Meister et al., 2020; Steinhauer et al., 2021).

The Chlorhexidine solution as a mouthwash was also tested in vivo and had
divergent results, but most of them with positive results. Huang & Huang (2021) in their
2 arm study, had a majority of patients, who used 0.12% chlorhexidine mouthwash for
30 seconds associated with the use of nasal spray of the same solution in a determined
protocol, resulting testing negative in RT-PCR tests when compared to the control
group without use. This study promoted the use of the same protective protocol for
healthcare workers at one hospital and compared it with another group of workers at
another hospital who did not use it, in the group that used the combination did not
develop the infection and 50% of workers who did not use it (control group) had the
disease (Huang & Huang, 2021). Eduardo et al., (2021) with the same concentration
of 0.12% also obtained good results when testing the effect of the solution over time in
60 positive patients at different times (baseline, immediately after, 30 and 60 minutes
after) with a significant reduction in viral load up to 60 minutes later. On the other hand,
Avhad et al., (2020) and Seneviratne et al., (2020) verified no antiviral effect against
SARS-CoV-2, after patients gargling CHX at concentrations of 0.1% and 0.2%,
respectively.

These results show the divergence in the form of application of chlorhexidine
solutions, in terms of concentration and contact time, as well as in the authors'
conclusions. Although some studies report no antiviral action of Chlorhexidine against
SARS-CoV-2 under the conditions tested, it is important to note that other authors have
identified the effect of the solution in vitro and in vivo, being as a stimulus for carrying
out studies with a greater number of people, in more controlled situations and testing
different concentrations and exposure times.

Other studies used chlorhexidine with different viruses present in the oral cavity.
Baqui et al., (2001) tested HSV-1 and HIV-1 with 0.12% and 0.2% exposure time of 30
seconds, with a conclusion that CHX mouthwashes were effective against the HIV-1
and HSV-1 under the conditions tested. HIV-1 was also tested in another study with
contact times of 30, 60 and 600 seconds (10 min.). The product completely inactivated
the virus at concentrations greater than 0.2%, this effect seemed immediate, since the
effectiveness of the antiviral action was not related to the contact time (Harbison &
Hammer, 1989). Park et al., (1991) used the 20% solution combined or not with
administration of acyclovir against HSV-1, resulting in a significant reduction in viral
titers with chlorhexidine in combination or not with the antiviral. Another study with
HSV-1 tested chlorhexidine in vitro and in vivo. The CHX solution was tested in vitro
as 0.01%, 0.05%, 0.1% and 0.2% at O, 10, 20 and 60 minutes. In vivo, the 0.2% solution
was tested in 51 male albino mice with topical applications 5 times a day for 14 days
with collections on day 6 and 8 after infection. The use of chlorhexidine was not
effective and there was a significant cytotoxic activity (Park & Park, 1989). CHX
(concentration not informed) was tested with different viruses, and products were
mixed and incubated for various periods of time, showing inactivation of Rubella,
Measles, Mumps virus and HIV, but was not effective against Adenovirus, Poliovirus
(types 1 and 3), Rotavirus, Rhinovirus and Influenza virus (Kawana et al., 1997).
Poliovirus type 1 was also tested in other two studies, the first with 0.05% concentration
and the second without informing the concentration, at times of 15, 30 and 60 minutes
for the first and 3 to 5 minutes for the other, CHX had no antiviral effect (Boudouma et
al., 1984; Papageorgiou et al., 2001). On the other viruses tested, the results were a
little divergent. Only HSV had a considerable antiviral effect in 3 of 4 studies, even
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though it was only one tested in vivo, these results suggest the performance of
randomized clinical studies to confirm these results and the possibility of use in clinical
routine. HIV had 2 studies indicating an effect, but 2 reporting no effect. Rubella,
Measles and Mumps virus only one study tested the effect, even though it is positive,
more evidence is needed to indicate its use. For the other viruses tested (Adenovirus,
Poliovirus (types 1 and 3), Rotavirus, Rhinovirus, Influenza virus, Sabin type 1, Human
adenovirus, Coxsackie virus and Human coronavirus OC43), the results were negative
for the antiviral effect of Chlorhexidine.

Chlorhexidine has antiviral effect against HSV and HIV and little antiviral effect
in other viruses commonly present in the oral cavity, clinical studies are necessary to
address the effect in reducing virus titer in the oral cavity.

Povidone-iodine:

The povidone-iodine is a water soluble molecule composed of polymer called
polyvinylpyrrolidone and iodine. It was developed in the 1950s and it has been widely
used as skin antiseptic and mouthwash due its iodophor properties that confer a broad-
spectrum of action (Garcia-Sanchez et al., 2022; Parhar et al., 2020). The antiviral
effect of PVP-I occurs when the molecule dissociates and releases free iodine that
causes irreversible damage to the membrane, proteins and nucleic acids of
microorganisms (Garcia-Sanchez et al., 2022).

The over-the-counter commercial formulations are usually consumed at 1%
PVP-I and it can be safely used in the oral mucosa in doses up to 10% (Garcia-
Sanchez et al., 2022). With short-term use of PVP-I, adverse systemic effects are
infrequent (Chorney et al., 2020), and it has only a few contraindications, which include
iodine allergy, thyroid disease, contact dermatitis, and pregnancy (Chen & Chang,
2022; Garcia-Sanchez et al., 2022).

The virucidal efficacy of PVP-I was evaluated in laboratory studies against the
coronavirus, mainly SARS-CoV-2. At concentrations ranging from 0,23% (Eggers et
al., 2018) to 1% or more, PVP-I solutions reduced >99.99% of viral titers after 30
seconds of treatment (Anderson et al., 2020; Bidra et al., 2020; Hassandarvish et al.,
2020). Davies et al., (2021) and Pelletier et al., (2020) found the same result (> 4log10
reduction of viral titre) after 1 min of treatment, using 0.58% and 1% PVP-I,
respectively. Other studies verifies some virucidal activity within after 30s of treatment,
but with only elimination of 2-3log10 (99,9%) viral titres (Bidra et al., 2020; Statkute et
al., 2020; Jain et al., 2021; Meister et al., 2020). Xu et al., (2021), also verified potent
antiviral activities with diluted povidone-iodine solutions, but only after the 30-minutes
contact time with virus.

Five selected studies evaluated antiviral activity PVP-I solutions in vivo against
SARS-CoV-2 with different approaches and results. Mohamed et al., (2020) and
Guenezan et al., (2021) followed positive SARS-CoV-2 patients using the PVP-I
solution and compared the Ct value (cycle threshold) of RT PCR with positive patients
who rinsed with water (control). They showed 100% viral clearance after 6 days in 5
confirmed stage 1 COVID-19 patients using 1% PVP-I, 30 seconds, 3 times/day
(Mohamed et al., 2020). The other study followed positive patients (n=12) for up to 7
days who used 1% aqueous PVP-I solution (4 successive mouthwashes and also
nasal spray of the same solution - 4 times a day for 5 days) and did not found changes
in viral RNA quantification over time of PVP-I (Guenezan et al., 2021).

Two studies in vivo analyzed the antiviral effectiveness and the duration of the
effect after one mouthwash. Compared Ct value of RT-PCR salivary sample from 16
SARS-CoV-2 positive patients that rinsed PVP-I (n=4) for 30s before application
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(baseline) and 5min, 3h and 6h post-application of mouthrinses (including PVP-I group)
with control (water). It was only observed reduction of viral load-increase (Ct value)
after 6h (Seneviratne et al., 2020). Elzein et al., (2021) found that SARS-CoV-2 positive
patients rinsing with 1% PVP-I solution (n=25) for 30s was effective in reducing viral
load in salivary samples after 5 min of mouthwash compared with control/water (n=9).
This result indicates that 1% povidone-iodine oral solutions are effective pre-procedure
mouthwashes against salivary SARS-CoV-2 in dental treatments. In a clinical case with
one positive COVID-19 patient who inhaled an aqueous solution of PVP-I at 1%,
followed by gargling with the same solution for 60s, twice a day, SARS-CoV-2 target
gene was detected only 7 days later (Blasi, 2020).

Another coronavirus has also demonstrated susceptibility to PVP-I. Eggers et
al., (2015, 2018) found = 4log10 reduction in viral titer (99.99%) after only 15s of
exposure to both viruses MERS-CoV, HCoV-EMC/2012 and SARS-CoV-2. The other
strain HCoV-229e was eliminated after 2min of treatment (Meyers et al., 2021).

The virucidal activity of povidone-iodine was analyzed and tested in other
viruses only in vitro and the potential use with positive results was considered for HIV,
Influenza and Herpes viruses that showed susceptibility with low concentration
solutions (0,5-1%) and short exposure time (30s-1min). Kawana et al., (1997) study
analyzed PVP-| at different concentrations and exposure times versus enveloped and
non-enveloped viruses (HIV, Herpes, Influenza, Adenovirus, Mumps virus, Measles,
Rotavirus, Rhinovirus, Rubella) and found effective virucidal action with application of
0.5% concentration for Influenza, Herpes and HIV viruses, with viral load reduction or
complete inactivation after 30s of treatment. These results are corroborated by
Boudouma et al., (1984) and Papageorgiou et al., (2001) for Influenza virus, which
verified > 99.99% reduction in viral load after 30s of incubation and the HIV virus that
was completely inactivated with the use of the 0.5% solution (Harbison & Hammer,
1989).

Based on the evidence obtained, PVP-I has an excellent antiviral effect when
used as a mouthwash for 30 seconds to 1 minute at a concentration of 1% against
SARS-CoV-2 and similar viruses in vitro. Most of the in vivo studies corroborate the in
vitro results, with a positive effect of PVP-I, indicating potential for pre-procedure
clinical use and duration of the antiviral effect for a few hours. For other viruses, despite
few studies, in vitro evidence was found indicating a great antiviral effect of PVP-I
against HIV, Influenza and Herpes viruses with the same form of use.

Essential oils:

Essential oils are typically used in a combination of natural essential oils such
as phenol, thymol, eucalyptol, menthol and methyl salicylate. They have a substantivity
compared to Chlorhexidine and an action against bacteria and yeast, in addition to
being studied for their antiviral effect (Figuero et al., 2017; Lynch, 2000; Quintas et al.,
2015).

The essential oils were tested in 10 articles, 2 in vivo and 8 in vitro. Most of the
studies tested Listerine products that have similar compositions, based on ethanol,
thymol, eucalyptol, menthol, methyl salicylate, sodium fluoride and/or zinc fluoride. For
SARS-CoV-2, in vitro studies, tested the rinses mixing the product with the virus for a
short period of time. All studies achieved a decrease in viral load, indicating significant
antiviral potential of essential oils against this virus. Three of these studies exposed
SARS-CoV-2 for 30 seconds (Evelina Statkute et al., 2020; Meister et al., 2020) with
good results. While Davies et al., (2021) who obtained the best result, tested for 1
minute of exposure, being the longer contact time an explanation of the better antiviral
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activity. In another study, despite the long and unfeasible contact time, an excellent
antiviral effect of EO against SARS-CoV-2 was demonstrated (Xu et al., 2021). In the
only in vivo study, essential oils were tested with collections from SARS-CoV-2 positive
patients on days 4, 6, and 12 of the intervention. An early viral clearance of 80% was
obtained for essential oils, showing the potential use of essential oils for 30 seconds,
without side effects (Mohamed et al., 2020).

Meyers et al., (2021) used HCoV-229e as a substitute for SARS-CoV-2.
Although there are differences in these viruses, they are in the same virus family, with
many similar structures and are both human respiratory pathogens. The products
(Listerine Antiseptic, Listerine Ultra, Equate and Antiseptic Mouthwash) were tested by
exposure to the virus with time periods of 30 s, 1 min and 2 min. The three formulations
showed a decrease in viral load of more than 99%, where after 1 and 2 minutes it was
not possible to detect the virus, especially for Listerine Antiseptic. These data show
again the ability of essential oils to almost completely eliminate human respiratory
pathogens viruses in 1 minute.

HIV virus was tested in 2 in vitro studies with Listerine products. The first study
used the HTLV-IIIB strain for 30 seconds of exposure and obtained a 60% reduction
in both formulations: Listerine and Cool Mint Listerine (Yamanaka et al., 1994). The
second tested Listerine Antiseptic and Tartar control Listerine Antiseptic with HIV-1 for
30 seconds, which resulted in complete inactivation of the virus by the two products in
a similar way (Baqui et al., 2001). This shows that essential oils also has an antiviral
potential against HIV, which despite being shown in the literature as a virus that is not
transmitted through saliva due to salivary proteins that have the ability to inhibit the
virus (Corstijens et al., 2016; Siqueira et al., 2016), evidence also suggests its
inactivation by mouthwash with Listerine products.

The antiviral activity of essential oils has been tested with other viruses. HSV-I
was tested with Listerine Antiseptic and Tartar Control Listerine Antiseptic for 30
seconds with complete inhibition by both rinses (Baqui et al., 2001). Dennison et al.,
(1995) also tested HSV-I, but also tested HSV-II, with Listerine Antiseptic. For HSV-I
there was a 96.3% reduction in viral load in 30 seconds and 100% in 2 minutes. For
exposure of HSV-II with Listerine, all time periods tested (30 seconds, 2 minutes, and
5 minutes) inactivated 100% of the virus. These two in vitro studies showed the antiviral
potential of Listerine products in a relatively short and applicable contact time. Meiller
et al., (2005) produced an in vivo study with HSV-l and HSV-II that tested the
persistence of viral inhibition over time. After 30 and 60 minutes recoverable infectious
virions were reduced to zero after 30 seconds and a continued significant reduction 30
minutes after rinsing when compared to baseline, showing a residual effect of Listerine
Antiseptic Cool Mint and its components. Rotavirus, Influenza A, and Adenovirus type
5 were also exposed to essential oils for 30 seconds, 2 and 5 minutes. The number of
plaques formed by Rotavirus was reduced by 12.2% in 30 seconds and only 5.7% in 2
minutes. In the group treated with mouthwash, after 5 minutes virus infectivity was
higher (21,5%) for the experimental group when compared with the virus group not
treated. Influenza infectivity was eliminated in all periods of exposure to Listerine.

Adenovirus infection in vero cells when exposed to Listerine for 5 minutes
resulted in a 49.9% +- 14.8% of the monolayer remaining. After 3 days, Adenovirus
infection reduced the confluent vero monolayer of cells from 99.4% -+0,9% coverage
to 25.1% -+ 15,5% (Dennison et al., 1995). Listerine Cool Mint tested in a quantitative
suspension test with 3 different SARSCoV-2 isolates and mixed with an interfering
substance mimicking a respiratory secretion, significantly reduced viral infectivity to up
to 3 orders of magnitude to background levels (Meister et al., 2020).
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These results show the antiviral potential of essential oils, mainly Listerine,
against different viruses present in the oral cavity. A greater effect can be observed
against SARS-CoV-2 (and its similar HCoV-229E), HIV-I, HSV-I and HSV-II. The use
of essential oils mouthwash for 30 seconds to reduce the viral load against SARS-
CoV-2 and HSV can be recommended, since similar results were observed in different
studies, including in vivo. For the other viruses tested, more studies should be carried
out for better conclusions, but the EO have already presented results that favor their
use.

Cetylpyridinium chloride:

Cetylpyridinium Chloride is the most common quaternary ammonium salt and
corresponds to a cationic molecule with substantivity, like Chlorhexidine, but with a
much faster release (3 a 5h). It acts on a wide spectrum of oral bacteria and its antiviral
action has been observed and based on the disruption of the lipid envelope of viral
organisms (Binney et al., 1992; Jenkins et al., 1994; Moran et al., 1992; Mukherjee et
al., 2020).

Cetylpyridinium chloride was tested in 9 articles, including 7 studies in vitro and
2 in vivo. Of all the in vitro studies, 5 used the mouthwash against the SARS-CoV-2
virus or its similar. Statkute et al., (2020) obtained excellent results in inactivating
SARS-CoV-2 with 2 products containing 0.07%-0.1% CPC in 30 seconds of exposure,
which were Dentyl Dual Action and Dentyl Fresh Protect. Another study used 0.0125
to 0.30% CPC formulations at contact times of 20-30 seconds and obtained excellent
results, with all products containing 0.0125%-0.30% CPC inactivating SARS-CoV-2
(3.3 to > 4.4log10 PFU/mL) regardless of dosage form (Komine et al., 2021). The
antiviral activity of cetylpyridinium chloride (Vitis CPC Protect-2063 mM) tested for 2
minutes of exposure to SARS-CoV-2 (B.1.1.7/ D614G), resulting in a competent
antiviral activity against the virus, with a ability to reduce infectivity by 1,000 times of a
viral stock when treated at least at a 1:1 volume ratio for 2 minutes. When tested in
sterile saliva for 30 seconds it decreased the TCID50/ml of variant B.1.1.7 by 10 times
compared to the untreated virus and there was no difference between presence or
absence of saliva (Munoz-Basagoiti et al., 2020). Another 2 studies tested CPC at
concentrations of 0.07% against the HCoV-229E virus (Green et al., 2020; Meyers et
al., 2021), in which the first with a contact time of 30 seconds to 1 minute obtained a
reduction in viral load (299.9%) and the second similar with Crest Pro-Health
decreasing viral load by at least 3log10 to greater than 4log10, or more than 99.99%
after the contacts time (30 seconds, 1 and 2 minutes).

The CPC was studied in vivo against the SARS-CoV-2 virus in two works.
(Seneviratne et al., 2020) used Colgate Plax mouthwash (0.075% CPC) in 16 SARS-
CoV-2 positive patients for 30 seconds with salivary collections at baseline, 5 min, 3
hours, and 6 hours after mouthwash. When compared to the control group (mouthwash
with water) it can be postulated that CPC mouthwash decreased the salivary SARS-
CoV-2 levels within 5 min of use, and sustained this effect at 3-h and 6-h. The other
study used Colgate total 12 (0.075% CPC and 28% Zinc lactate) in 60 patients with
salivary collections at baseline, 30 minutes and 60 minutes after application. The use
of a mouthwash containing the combination of CPC+Zinc resulted in a significant
reduction in the viral load in saliva up to 60 minutes after application, reinforcing the
effect of this product against this type of virus, both in vitro and in vivo, and its possible
use in dental routine (Eduardo et al., 2021).

The HSV-1 and HSV-2 viruses were also tested with CPC (200 pg/mL) in vitro
by exposing infected cells to cetylpyridinium chloride solution for 10 minutes. When
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compared to untreated cells, cells infected with the viruses (HSV-1 and HSV-2)
showed lower PFU (plaque-forming unit) formation and lower viral titers after treatment
with the product. CPC has an antiviral effect against this type of virus, however, the
contact time required to obtain this effect makes its use difficult. These results
demonstrate the possible in vivo effect of CPC and guide further studies' performance
to obtain more consolidated results.

Hydrogen peroxide:

The hydrogen peroxide action basically occurs through the release of oxygen,
a potent free radical. The H202 solutions at concentrations of 1.5% and 3.0% showed
minimal virucidal activity after 15 seconds and 30 seconds of contact time, when tested
in vitro against SARS-CoV-2 (Bidra et al., 2020; Davies et al., 2021; Meister et al.,
2020). Other results are conflictants with the same product, Peroxyl (containing 1.5%
hydrogen peroxide), showed that mouth rinses inactivated the virus replication of
SARS-CoV-2 and of pseudotyped SARS-CoV-2 viruses (Xu et al., 2021), but this result
is closely related to the severe cytotoxicity of the product reported by the study and in
another study was ineffective (Davies et al., 2021). When tested in vivo against SARS-
CoV-2 in a concentration of 1%, the viral load is similar in the baseline and after 30
min after rinsing (Gottsauner et al., 2020). Hydrogen peroxide has little or no effect on
viruses present in the oral cavity, and its use is not indicated as a mouthwash to reduce
the viral load.

Others Substances:

Other substances have been tested and some of them show good results when
used in vivo like Chlorine dioxide (Avhad et al., 2020) and Silver nanoparticles
(Almanza-Reyes et al., 2021). Natural products have been used in some dental
products, but their effect in viruses is not well established (Ohgitani et al., 2020; Ide et
al., 2014). Other products like Biorepair® Zahnmilch (Schirmann et al., 2021),
Delmopinol (Komine et al., 2021), C31G (Lee et al., 2014), ProntOral mouthwash
(Polyaminopropyl biguanide (polyhexanide); Dequonal (Dequalinium chloride,
benzalkonium chloride); Octenident mouthwash (Octenidine dihydrochloride) (Meister
et al., 2020), IRSHA (Ebrahimi et al., 2014), products containing different active
compounds, virucidal activities could be observed, but more studies are necessary to
check if in the oral cavity the effect will be the same.

Hypochlorous acid stabilized (Davies et al., 2021) and CDCM: B-cyclodextrin
(0.1%) and Citrox (0.01%) (Carrouel et al., 2021; Lalani & Poh, 2020), have
demonstrated antiviral activity against some viruses, with inconsistent results in
different situations showing the necessity of more studies.

Regarding the other substances, although some of them have demonstrated
some antiviral effect, further studies are needed to demonstrate their antiviral potential
and adverse effects.

Conclusion

There are few products with an effect on reducing the viral load of viruses
present in the oral cavity for use as pre-procedural mouthwash. Essential oils,
Cetylpyridinium Chloride and Povidone-iodine solutions, showed antiviral potential
against common viruses present in the oral cavity, without significant side effects in
short-term use, and are viable options for use as a pre-procedure in clinical routine
against SARS-CoV-2 and other types of viruses. The other solutions, despite having
some effect in reducing viral load, need further randomized clinical studies with a larger
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number of patients and with more controlled situations to determine the potential of
various mouthrinses agents in reducing intraoral viral load.
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Figure 1- Flowchart showing the follow-up to the selection of studies.
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NUMBER NUMBER

NUMBER
OF OF
e SWOI;:IES STUDIES STUDIES
in vitro in vivo
Chlorhexidine
(CHX) 21 16 6
Povidone
lodinde (PVP-I) 22 7 5
Essential oils
(EO) 10 8 2
Cetylperidinium
chioride (CPC)  © 6 2
Hydrogen
peroxide 7 5 2
(H202)
Others
substances 18 15 4
(OTHERS)

Table 1 - Description of the number of studies included in the review that tested the different oral
antiseptic solutions.



METHODS

Sigma Aldrich (CHX
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Antiviral assay: 2ul of SARS-CoV-2 virus stock
prepared by cultivating virus using VeroE6 (pfu 2
x107/mL) was mixed with 18 pL of the test sample.
All the samples were incubated for 30 s and 60 s.

C idine digl in0.2%
(difference c1=12.540 5) and PVP-11 (dﬁerence

Jain, 2021 in vitro solution - %&2% and SARS-CoV-2 The analysis of the virus inactivation was based on g-\1/1;2.) madgcaltid nx:f%han 993;/:. OIL%:\JRS
) he quanification of viral RNA (cydle threshold [Ct] ~ V-2, n corfact tifie of 30 seconds a
profile) present in the culture supernatant using seconds respectively.
GRT-PCR.
Antiviral assay. SARS-CoV-2 w(a:s in%u?g:eg \évi/m
. medium or various oral rinses (CHX 0,1%, 0,2%
g:".;:’?g’,_‘f)[“_"g :':‘,;‘:_ and OCT 0,1%) for indicated concentrations (80%  CHX (formulations A and B) had only limited
Steinhauer et By Chiothexamed fote  SARS-CoV.2 and/or 20 %) and time-periods (15s, 30s, 1min, efficacy against SARS-CoV-2, at a concentration of
al, 2021 akoholfrei (CHX - 5min, 10 min). Viral titres were determined upon 80% (v/v).The effect only occur at prolonged time,
0.2%) limited end-point titration on Vero E6 cells. Tissue  after 1 min,
< culture infectious dose 50% (TCID50/mL) was
calculated according to Spearman-Karber.
After the 30-minutes contact time, CHX 0,12%
Yiietal. 2001 o Ghior ""('g,'&. SARSCoV-2/ A inactivated the virus replication of
- = 0.42%) SARS-CoV-2 SARS-CoV-2 and of pseudotyped SARS-CoV-2
2 viruses.
Ecolabs - Anfiseptic
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Davies etal., . 0.2%); > . Two chlorhexidi -based
2020 e gcmsmm-g e weren't effective at nactivating SARS-CoV-2.
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Statkule etal., - Corsodyl (CHX - . . CHX showed little antiviral effect, with a < 2log fold
2020 in vitro 0.2%) SARS-CoV-2 ik
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COVID-19 patient: It was a prospective randomized R G
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METHODS

RESULTS

Park, 1991

Antiviral efficacy: Acyclovir and chlorhexidine
(combined or alone) with different concentrarions
were tested on replication virus. Viral fiters were
verified by plaque assay technique. Effect on viral
DNA synthesis: Vero cell monolayers were infected
with HSV-1 F-strain/ cultivated with medium
containing 5 umollL of acyclovir, 10ug/mi
chlorhexidine or both and total DNA extracted

Antiviral efficacy. CHX (5, 8, 10, or 20 pg/ml) in
combination acyclovir resulted in viral titers
significantly lower than were those by chlorhexidine
or acyclovir alone. Effect viral DNA synthesis: 20
pg/ml of chlorhexidine or 5 pg/ml of acyclovir
reduced by 11% and 75%; both awclowr (5 pg/ml)
and chlorhexidine (20 pg/ml), HSV-1 DNA

synthesis was inhibited by 87%, whereas cellular
DNA synthesis was not altered in comparison with
that from the infected cultures receiving acyclovir or
chlorhexidine alone.

Park and Park,
1989

Antiviral Assay: The virus titers were determined by
plaque assay technique after exposure time (0, 10,
20 or 60 minutes) with CHX solution (0.01%, 0.05%,
0.1% or 0.2%) at 37°C. In vivo infection: Fifty-one
inbred male albino mice was inoculated with a viral
solution (50 uL containing 5X105 PFU). Infected
mice were divided into three equal groups, Group 1,
control (no treatment); Group 2, topical application
of 0.2% CHX was started 2 hours after the viral
infection; Group 3, topical application of 0.2% CHX
was started 24 hours after the viral infection. CHX
was applied topically 5 times a day for 14
consecutive days. On days 6 and 8 post-infection,
samples were collected and processed to
determinet viral titers.

CHX inhibited HSV-1 growth in a concentration
dependent manner: the higher the CHX
concentration, the greater the inhibition. CHX at
concentrations greater than 0.001% (10 bg/ml),
showed significant cytotoxic activity. The treatment
with CHX was not statistically significant.

Baqui etal,
2001

After the 30-second contact time, undiuted 0.12%
and 02% completely inhibited both HIV-1 and
HSV-1. The antiviral effects of 0.12% and 0.2% of
CHX were found to be similar.

Bemstein et al.
1990

Antiviral assay A mlxmre of moulhnnse (Peridex)

gl (CH)ora
placebo comammg only excpients, no CH, were
assayed with a virus suspension for 30s, 5min and
15min. Aliquots were diluted and inoculated in
appropriated tissue culture for each type of virus
The antiviral efficacy was determinated by plaque
enumeration stained with 1% crystal violet. For HBV
virus, inactivation of the virus was tested by the
assay of the virus-associated DNA polymerase
activity during contact with active and placebo
mouthrinses. The amount of DNA synthesized in a
three-hour period was then estimated by the count
of radioactivity in the trichloroacetic-acid-insoluble
precipitate.

The virucidal effect occurred quite rapidly, with a
30-second exposure showing reductions of 59% for
parainfluenza and of 99.7+% for CMV.
Parainfluenza showed a 59% reductionat 30 s, a
91% reduction at 5 min, and a 99% reduction at 15
min. The percentage of reductions at 15 min
ranged from >98% for influenza to >99.9% for
HSV. The placebo had virtually no virucidal
effectiveness, except against CMV, which showed
a 70% reduction at 15 min. Neither the CHX
containing mouthrinse nor the placebo was
effective against the polio virus. DNA polymerase
activity assays for HBV. This indicated that
exposure of HBV to the placebo had little effect on
DNA polymerase activity. However, exposure to the
0.12%-CHX mouthrinse significantly reduced HBV-
DNA polymerase activity in 30 s (85% reduction),
compared with the placebo. After 15 min of
exposure 10 the CHX mouthrinse, HBV-DNA
polymerase activity was decreased 99%, compared
with the placebo.

Harbison e
Hammer, 1989

o - PR JHV
at concentrations of >0.2% (1:100 dilution of
laboratory stock, 1 20 dilution of commercial sbck)
d tobe i
difference in eﬂcacy based on length o! exposu’a
to the microbicide was detected. Thus, both
microbicides are highly effective at killing HIV in
vifro.

Kawana etal.,
1997

Rubella virus, Measles, Mumps virus and HIV were
inactivated by CHX. CHX was not effective to
Adenovirus, poliovirus tipe 1 and 3, Rotavirus,
Rhinovirus and Influenza Virus.

CHX had no effect on the number of polioviruses
tested with either of the procedures.

After 15, 30 and 60 minutes, chlorexidine had no
effect on the virus

Geller et al
2010

STUDY TYPE  CONCENTRATION VIRUS
Chlorhexidine
in vitro gluconate solution HSV-1
(CHX - 20%)
Chlorhexidine
i aa"d'" gluconate solution HSV-1
" (CHX - 20%)
Peridex (CHX -
invito  012%); Sigma (CHX ”“’('s‘v“;“’
solution - 20%) A
Herpes
simplex virus
(HSV),
Cytomegalovir
g Peridex (CHX - us (CMV),
mdo 0.12%) Influenza A,
Parainfluenza,
Polio, and
Hepatitis B
(HBV)
in vitro (CHX solution 20%) HIV-1
Adenovirus
(type 5).
Mumps virus,
Rotavirus,
Poliovirus
(type 1and3),
Coxsackie
D Hibitane Concentrate ;ﬁ (1ype B).
(CHX - not informed) (type 14)'
Herpes virus
(type 1),
Rubella virus,
Measles virus,
Influenza virus
(type A), HIV
(type 1).
P Hibitane (CHX - not  Poliovirus type
in viko informed) 1
ey Hibitane 5 (CHX-  Poliovirus type
XV 0.05%) 1
Coronavirus
in vitro

CHX - not informed ~ 229E (HCoV
229F)

Antiviral assay: Virus (HCoV 229E) and products
(CHX or tested substances) were mixed thoroughly
and incubated at RTa. Reductions in titres were
measured by MTT and NR assay in L-132 cells.

Antiviral assay. CHX showed the best activity,
induced a reductionof 08, 0.5, 1.4and 2 1log10 at
10-4 mol/l. concentration for contact times of 5, 15,
30 and 60 min, respectively, and 14, 2.1, 24 and 3
log 10 reduction at 10-3 mol/ L for the same contact
times (30 and 60 min)
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Table 2 - table showing the studies that tested Chlorhexidine, concentration used, methods and results.
* - the substance in question did not achieve the best result and the materials and methods are exposed
in the solution that achieved this.
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STUDY STUDY TYPE ~ CONCENTRATION VIRUS METHODS RESULTS
Statkute etal Hiovios 32 30g10, but | - ‘:Z";'.L“"‘“i""""
e etal., o 2 3 . & virus by 2- . but less than
2020 I VIEVIdans (NI 0 SS) SRS a2 recommended standards EN14476 (> 4-10g10
PVP-I showed a level of aniiviral effectiveness in
the test, but less than CHX and showed the
Jain, 2021 in vitro PVP-Isolution - 1%  SARS-CoV-2 = smallest relative changes in Ct values at 30s. PVP-
1 1% ({difference ci=11+2) inactivated more than
99.9% of SARS-CoV-2, in contact time of 60s.
Virus (SARS-CoV-2) and product were mixed
Veloce Biopharma thoroughly and incubated for 15 and 30 seconds at  After the 15s and 30s contact times, PVP- oral
Bidraetal, i viio (PVP-1-3.0%, 25%, SARS-CoV-2 Ria. Surviving virus from each sample was then  antiseptic rinse at all 3 concentrations of 0.5%,
2020 and i 0"./'0)' * quantified by standard endpoint dilution assay and  1.25%, and 1.5% completely inactivated SARS-
: the log reduction value of each compound CoV-2.
compared fo the negative control was
Virus (SARS-CoV-2) and product were mixed
thoroughly and incubated for 30 min at 37°C. To After the 30-minutes contact time with virus, diluted
Povi todine SARS-CoV-2/ assess the effect of mouth rinses, infection was povidone-iodine (0.5%), appeared to have potent
Xuetal, 2021 invitro (PVPI - 10% solution) 2 yoed d ing fluorescence intensity antiviral activities, however, showed severe
SARS-CoV-2  after 24 h for replication competent viruses or cytotoxicity to cells utiized.
luciferase activity after 48 h for pseudotyped
viruses in HeLa-hACE2 celis.
Davlesetal Povident (PVP-| - PVP-l reduced SARS-CoV-2titre by > 4.1 log10
2000 B invitro 0.58%) SARS-CoV-2 * using unconcentrated TCF and 2 5.2 log10 using
o free) d TCF.
Al ions of oral rinse
Vms(SARS -CoV-2) and product were mixed Py 5
Pelietier etal., . PVP-1 solution - 1%, thoroughly and incubated for 60 seconds at RTa. eva:ualed compl:bl_y Inactivated, reduclng >3
2021 in vitro 1.5% and 3% SARS-CoV-2 o i es were: d by log10 CCID50 infectious virus, from 5.3 log1
end point dilution assa CCID50/0.1 mL to 1log10 CCID50/0.1 mL or less
po Y the SARS-CoV-2 at 60s of exposure.
Al viral fitres were reduced by between 4.40 and
6.00 qu1Q TQ'DSOImI (corresponding to a
RSV Viees RS ova VERS ot and SRVl o 5% o lnece
Rotavins _ Rotavirus) and product were mixed horoughly and o'y conceniration of 023% (130 0.,
Eggersetal,, 3 . (strain Wa) and recommended dilution). The lower PVP-1
2018 invitro Isodine (PVP-1 - 7%) floerss vie oondmor\s including tempe:;alur_eL oonvact time and concentrations of 0.023% (1:300 dilution) and
A 0.0023% (1:3000 dilution) that were tested against
(subtype ?0‘1’;“"“ quanttatve suspension test EN14476: rotavirus and influenza did not reach a log10
H1N1) reduction in viral titre > 4, except for the 0.023%
concenlration against influenza under clean
conditions.
The undiluted product (1%) achieved >5 log10
Virus (SARS-CoV-2) and product were mixed reduction in viral titres compared to the control at
: thoroughly and incubated for 15, 30 and 60 15, 30 and 60 s under both clean and dirty
Z?:,*;O";g“sr‘ invito Betadine (PVP-1- 1%) SARS-CoV-2 seconds at RTa. Viral tires were calculated using  conditions. At a two fold dilution (0.5% PVP-), the
B the Spearman-Karber method and reported as test product demonstrated >4 log10 kil at 15 s and
median tissue culture infectious dose (TCID50/mi).  >5 log10 kill at 30 and 60 s in both clean and dirty
conditions.
Betadine antiseptic
solution (PVP-1 -
10%), Betadine The antiseptic solution, hand sanitiser, throat spray
antiseptic skin SARS-CoV-2 Virus (SARS-CoV-2) and product were mixed and gargle/mouthwash were non-cytotoxic to the
cleanser (PVP-I - hCoV- ~< thoroughly and incubated for 30 seconds at RTa.  Vero-E6 at dilutions = 1:100 and skin cleanser at
Anderson, 2020 invitro 7.5%), Betadine 1S ' > Viral titres were calculated using the Spearman—  dilutons 2 1:1000; Al four products achieved 2
Gargle and /%ggoml Karber method and reported as median tissue 99 99% virucidal activity against SARS-CoV-2,
mouthwash (PVP-1 - ) culture infectious dose (TCIDS0YmL. ing to > 4 log10 fon of virus titre,
1.0%) and Betadine wnhm 30 s of contact.
throat spray (PVP-l -
5%)
At 15—sewnd§ contact time, all of the PVP-l oral
Virs (SARS CoV.2) and productwere mixed - D550 S RSE ERECLORRE SRS R g
thoroughly and incubated for 15 and 30 seconds at. S50/ mt 10.0.67 g0 GOIDG0/0 1 L or
3 Veloce Biopharma  (SARS-CoV-2) RTa (22 + 2 °C). Surviving virus from each sample . : ;
Bdraetal, - Adad less). At 30-second contact ime, once again all of
2020 invitro (PVP-1-0.5%, 1.0% USA- was quaniified by standard end-point diluion assay 4 'o\p | oral rinse antiseptics reduced >3.33
and 15%) WA1/2020  and the log reduction value (LRV) of each 10910 CCID50 infecti irus (4.0 log10 CCIDS0/0.
compound compared to the negative (water) o9 Infectiols yibs (2.0 lag S
sontol Iculated 1 ml to 0.67 log10 CCID50/0.1 mL or less). No
nirolwas calcu - cytotoxicity was observed with any of the test
compounds.
i Iso-Betadine Virus (SARS-CoV-2) and product were mixed The different SARS- CoV-2 strains (1-3) were
%%er etal, in vitro pdmm%?" e SARS-Cov-2 thoroughly for 30 s at RTa. Reductions in titres susceptible to PVD-1, with 2 2,5log reduction factor
yvidone-iodine- were measured by using the tissue culture after 30s e ure.
(PVP-1-1.0%) infectious dose 50 (TCID50) assay in Vero E6 cells. Xposure.
g - Virus (MERS-CoV, MVA) and product were mixed
Sn ;’e;,’:sgps‘ﬁ“', MVA: MERs.  horoughly and incubated for 15, 30, and 60 for  For PYP-I jon, log10 red
E 2015 invitp (PW-I & '?5%)and OoV'-HCoV- MVA, and 15 s for MERS-CoV at RTa. The inviral nle:M(SSSS%)wasderrmstraledur\der
9ger, ot h EMC/2012  Virucidal activity was determined by the difference  clean and dirty afteronly 15 s
(PVP-1- 1%) of the logarithmic titer of the virus control minus the undiluted for both virus (MVA and MERSCDV)
logarithmic titer of the test virus.
5 PVP-1 was effective against the virus, eliminating
Mot v BRIV cavoee - 99,9% of virus and within 30's and 99.99% (> diog)
within 2 min of exposure.
Virus (Poliovirus type 1) and product were mixed
Boudoma, M: thoroughly and incubated for 15, 30, and 60 min at
5 3 ; " Poliovirus type RTa. Titres of 15, 30 and 60 minutes were PVP-1 5% were rapidly virucidal, reducing 5og10
P 2 ? 1 compared to the titre of control after 60 min after 15 min incubation.
Srg;llbejt 103 in vitro PVP-I solution - 5% 60 5
e incubation. All fitrations were performed with
plaque technique on 24-well plates.
Virus (Poliovirus type 1) and products were mixed
thoroughly and incubated for 3 to 5 min at 22+-
Papageorgiu, " o 2°C. Reductions in titres were measured by using " . W "
Mocca Livina invito  lodine S‘;‘.,f)'m (10~ Poliovitistye i gtissue culture infectious dose 50 (TCIDS0) odine solution did inactivate viruses after
and Jofre, 2001 assay in Huh7 cells or Counting culturable viruses = :

adsorbed to cellulose nitrate filters (the VIRADEN
method)
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STuDY STUDY TYPE  CONCENTRATION VIRUS METHODS RESULTS
Betadine solution |
(10%), Betadine
solution Il (5%),
Betadine douche
(10%), Pharmadine
solution (10%),
B“mﬁe”;ﬁg';‘;‘e" Virus (HIV-1) and product were mixed thoroughly  With the of the lubrificating antiseptic gel,
Harbison Vit Betadine anbsoe;;ﬁc HIV-1 and incubated for 30, 60 and 10 min. at RTa. all po iodine products i d
Hammer, 1989 gel (10%), Betadine inlitres were d by using the |he virus at concentrations of >0 5% (10— to 20-fold
standardized solufion tissue cufture infectious dose 50 (TCIOSO) assay.  dilutons of stock)
(10%), Betadine
lubrfficating antiseptic
gel (5%), Betadine
scrub (7.5%),
Bteadine scrub Il
(5%)
Adenovirus
(type 5).
Mumps virus
Rotavirus,
Poliovirus (type
1and3), PP " N R "
" ) Coxsackie | was effective against all the virus species
Isodine solution, virus (type B) Viruses and products were mixed thoroughly and  tested. PVP-1 drug products, which were examined
Kawana etal , i Isodine gargle, Rhinovirus . incubated for various time at 25°C. Red in  inthese experil . inactivated all the viruses
1997 Isodine cream (PVP-1 (type 14) fitres were measured by using the tissue culture within a short period of tme. Measles had a
- 02g/mL) Herpes virus  Infectious dose 50 (TCIDS0) assay. imegular sensibility to PVP-1 and were inativated
(type 1', only within long period of time exposure.
Rubelia virus,
Measles virus,
Influenza virus
(type A), HIV
(type 1)
Patents positive for SARS-CoV-2 (Stage 1 COVID-
19), randomly assigned to four groups: PVP-|
group, Essential oils group, Tap water group and
no intervention as control group using the Five confirmed Stage 1 COVID-19 patients were
Mohamed et al momhwashes for 30 seconds, 3 tmes)day per 7 included in each arm. Viral clearance was achieved
2020 * in vivo Betadine (PVP-1- 1%) SARS-CoV-2 days. Nasopt | and yngeal swabs  in 100% using PVP-1, 20% (Tap water) and 0%
were taken at day 4 6and 12 of the intervention.  (Conltrol). There was no reporting of any side
The collected swabs were analyzed by RT-PCR effects
using the commercial kit, LyteStarTM 2019-nCoV
RT-PCR Kit 1.0 and following the manufacturer's
recommendations
N Comparison of salivary Ct values of patients within
Senevirae et ol sCamemd : each group of PI, CHX, CPC and water. The effect
L, (PVP-1-05%) of decreasing salivary load with was observed to be
2 ined at 6 htime point.
24 patients positive for SARS-CoV-2
(nasopharyngeal virus detection by PCR),
randomly assigned to a control group (no
enanton o 12)0r anlrlenenongrp (1~ oot PR a0 funcs o changes of v
mouthwashes and gargles with 25 mL of 1% RNA quantification over ime. Mean relative
ueous P solution aach, followed by one 25 mL difference in viral titers between baseline and day 1
:gsal pulvarization of the same solition Inib each . "2 75% (95% Cl, 43%-95%) in the intervention
nostril using an intranasal mucosal atomization gms a-l'—h‘dyi?‘;/’s(::ﬁa(;:‘ 91 (,:Z/’"gzg :: ez:]gz""o'
Py B ul
enezen ot invivo Mylan (PVP-11%)  SARS-Cov-2 Gevice (4 d‘;’;‘ﬁs;‘d“?,{e';“em@{,;’s"mﬂa‘“ﬁ o (median [IQR] 3.4 264 3] miULvs 2.1 {1 43,1
assess the efficacy (viral quantification) and safety r&rgﬁaﬁsg'g??g;:exmxﬁ:?;;
of tmcdonlzlatlo:b:lmﬁs; 2}(()95;/‘2:’5'“ normal value in 5 patients, with a retumn to baseline
sn:isled nurysneg‘:lgsl.? xrs aﬂ:'"m last P?me values 7 to 12 days later. No modification in thyroid
application for quantification of viral RNA using R1- mgnez(n, T4) or creatinine levels was
PCR, and viral titer using the dilution limit method .
on Vero cells and the Spearman-Karber approach
with a limit of detection of 10 tissue culture
infectious dose (TCID50) per mL
1 patient positive for SARS-CoV-2 (nasopharyngeal
virus detection by PCR) was told to inhale a 1%
agueous solution of PVP-I through each nostril unti
4 Ill?wd“lzr?e *:e;ﬁ’;mgﬁ'ég mdo?; After further 24 h, all other symptoms disappeared.
Blasi, 2021 in vivo PVP-Isoluion - 1% SARS-CoV-2 30 GRRG 800 3Tl fime PR tosts wore One week later, the real-time PCR test was posiive
ducted: E gene (PanC irus screening); only for gene N (2019-nCoV specific target gene)
RARP/S gene (2019-nCoV specific target gene); N
gene (2019-
nCoV specific larget gene).
Asignificant difference was noted between the
delta Ct of distilled water wash (control) and 1%
PVP-l (p=.012). No significant ence between
the delta Ct of patients using 1% PVP-I solution
Etzein, 2021 nvivo PVP-I soluon - 1% SARS-CoV-2 . it e et e

Table 3

0001) between the paired samples (before and
after)in PVP-l group (n=25) (p<.0001) was found.
No signfficant difference (p=.566) in the control
group (n=9). PVP- was effective against the virus
under the condifions tested.

table showing the studies that tested Povidone-iodine, concentration used, methods and

results. * - the substance in question did not achieve the best result and the materials and methods are
exposed in the solution that achieved this.



STUDY STUDY TYPE  CONCENTRATION VIRUS METHODS RESULTS
Listerine Cool Mint
(ethanol 21 7%,
thymol 0.064%,
mﬁm S During a 30 seconds of exposure, the rinse
Statkute et al., g 0.060% and menthol n containing ethanoVethyl lauroyl arginate eliminated
2020 in vitro 0.042%), Listerine SARS-CoV-2 live virus to EN14476 standards (>4-log10 .
‘Advanced Gum red\fcion ), m_rhxle another with ethanollessential oils
Treatment (23% viv eliminated virus by 2-3-log10.
ethanol, ethyl lauroyl
arginate HCI (LAE)
0.147% whw)
Viruses (SARS-CoV-2 and Pseudotyped SARS-
Listerine Antiseptic CoV-2) and product were mixed thoroughly and
Original (eucalyptol SARS-CoV-2/ incubated for 30 min at 37°C. To assess the effect  After the 30-minutes contact time, diluted listerine
Xuetal, 2021 invilio 0.092%, menthol pseudotyped of mouthrinses, infection was determined by y inactivated the virus replication o
: 0.042%, methyt SARS-Coy.2 Measuring fluorescence intensity after 24 hfor SARS-CoV-2 and of pseudotyped SARS-CoV-2
salicylate 0.06%, replication competent viruses or lucferase aciivity  viruses, with minimal citotoxicity.
thymol 0.064%) after 48 h for pseudolyped viruses in HeLa-hACE2
cells
Listerine Advanced
Defense Sensitive Both formulations of Listerine (Listerine Advanced
(1.4% dipotassium Virus (SARS-CoV-2) and product were mixed Defence Sensitive and alcohol-free Listerine Total
Davies etal oxalate), Listerine thoroughly and incubated for 1 min at 20 = 2°C. Care) reduced SARS-CoV-2 litre to below the limit
2020 ‘ in vitro Total Care SARS-CoV-2 Reductions in titres were measured by using the  of detection for the tests after a 1 min treatment:
(eucalyptol, thymol, tissue culture infectious dose 50 (TCID50) assay in 235 log10 reduction for Listerine Advanced
menthol, Vero E6 cells. Defence Sensitive and 24.1 log10 reduction for
sodium fluoride and Listerine Total Care, respectively.
zinc fluoride)
Listerine Cool Mint
(ethanol 21.7%, . .
bymoocet s (SARS OO 2)ad rauc et Tt v ool it siicanty rccndvio
2020 n wvitro eucalyptol 0 092%, SARS-CoV-2 were measured by using the tissue culture infectivity to up to 3 orders of magnitude to )
o %Zﬁaﬁlxit;ol infectious dose 50 (TCID50) assay in Vero £6 cells background lavels alier; 30 saconds miposr. fime.
0.042%)
Listerine Antiseptic
(eucalyptol 0.092%,
menthol 0.042%,
methyl salicylate
0.06%, thymol
%)- Listeri
ol,gl?‘a f;gﬁ:}"ﬁ Listerine Antiseptic was able to decreases the
0.092%. menthol infectious virus levels by greater than 4 log10, or
0.042% methyl greater than 99.99%. After incubation times of 1
salic)da;é 0.06% Virus (HCoV-229¢) and product were mixed and 2 min we were unable to detect any remaining
Meyers et al thidmdl 0064'/ ;f thoroughly and incubated for 30's, 1 min, or 2 min  infectious virus. Listerine Anfiseptic, Listerine Ulira,
2020 34 in vitro E ynt‘e (e;.lcal °t6, HCoV-229E  at RTa. Reductions in tires were measured by Equate and Antiseptic Mouthwash all showed
oqu% i en{ﬁol using the tissue culture infectious dose 50 slightly lower efficacy, particularly at the shorter
6 042%. m ethyl (TCID50) assay in Huh7 cells contact imes, and Fquate showed the greatest
savlk:yaté 0.06%, variabilil_y: However, the Lislerinqlike)(same
garg
;:{;";&%Z;{z‘:h infectious virus fiters by greater than 99%
(eucalyptol 0.092%,
menthol 0.042%,
methyl salicylate
0.06%, thymol
0.064%)
T 5 Virus (HIV) and product were mixed thoroughly and g s 5
Listerine, Cool Mint i 2 Y5 Theresulls showed that Listerine and Cool Mint
T;gn“anaka stal, in vitro Listerine (diluton 50% HNI%‘;'LV- 'l:f;‘b::eeit‘fe?s ufgdo' 3?‘;;; ﬂak‘?m‘;ﬁgs in Lis(erine.we«_e alrposﬁdenﬁca! Exposure for 30s to
5%) (P24 ANTIGEN) in CD4 cells cells 50% of Listerine inactivated more than 60% of HIV.
Viruses (HIV-1 and HSV-1) and product were
Listerine Anfiseptic mixed thoroughly for 30 s at RTa. Reductions in After the 30-seconds contact fime, LA and TLA
Baqui etal., i it (LA) and Tartar HIV-1and titres were measured by inhibition of the syncytia  completely inhibited both HIV-1 and HSV-1. LA and
2001 control Listerine HSV-1 formation or the cytopathic effect (CPE) for HIV-1  TLAInhibited HSV-1 up o 1:2 dilution. The antiviral
Antiseptic (TLA) on MT-2 cels and by inhibition of the plaque effects of LA and TLAwere found to be similar.
formation for HSV-1 on Vero cell monolayers.
Listerine at a dilution greater than or equal to 1:100
did not have a cytopathic effect or inhibit the growth
of any of the cells used in the virucidal assays. The
number of plaques formed by HSV-1 was reduced
by 96.3% when the virus was exposed to Listerine
for 30 seconds. Exposure to Listerine for 2 minutes
resufted in 100% reduction of infective HSV-1, and
5 minutes of exposure resulted in 97.6% reduction
of PFUs per wel. Exposure of HSV-2 to Listerine
for all ime periods tested inactivated the virus.
HSV-1 (14- Thus a 100% reduction in HSV-2 plaques was
012), HSV-2  Viruses (Herpes simplex vitus type 1 and type 2, seen at 30 seconds, 2 minutes, and 5 minutes. The
(333-8-9),  Rotavirus, Influenza A virus (HIN1) and number of plaques formed by Rotavirus was
Listerine Anfiseptic Rotavirus  Adenovirus type 5) and product were mixed rt‘educgd by 12 2% when the virus was exposed to
Dennison et al., in vitro (diluted) (SA-11), thoroughly and incubated for 30 seconds, 2 Listerine for 30 seconds. Exposure to Listerine for 2
1995 InfiluenzaA  minutes, and 5 minutes at 37°C. For assessment of minutes reduced the number of plaques by only
(HIN1), direct toxicity a confluent monolayer of Vero cells  5.7%. After 5 minutes of exposure virus infectivity
Adenovirus  was used, and for inhibition of growth a monolayer for the experimental group was higher, with 21.5%
type 5 (Strain  was used that was 60% to 70% confluent. more plaques in groups treated with Listerine than
Adenoid 75) in the virus group not treated with Listerine.

Exposure of Influenza to Listerine effectively
eliminated the infectivity of virus for all Listerine
exposure periods tested Exposure of Adenovirus
to Listerine for 5 minutes resulted in a 33.4%
reduction in the vero cell cytopathic effect.
Adenovirus infection reduced the confluent vero
monolayer of cells from 99.4% -+ 0 9% coverage to
25.1% -+ 15.5% after 3 days; with exposure of the
adenovirus to Listerine for 5 minutes, 49.9% -+

14 8% of the monolayer remained
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SARS-CoV-2

This preliminary study showed that regular gargling
with 1% PVP-l and Essential oils formula have the
pofential for achieving early SARS-CoV-2 viral
clearance among stage 1 COVID-19 patients. Viral
clearance was achieved in 100%, 80%, 20% and
0% for 1% PVP-l, essential oils, tap water gargle
and control group respectively. There was no
reporting of any side effects

;ﬂog‘:med etal, in vivo Listerine® Original
Listerine Anfisepiic
: Coal Mint (eucalyptol
MF’"“__‘E' etal, in vivo 0.091%, menthol
0.042%, thymal
0.083%)

HSV-I and
HSVII

Patients with Herpes (drect immunofiuorescence of
cytological smears of the lesionsforal fluids was
used fo confirm Herpes simplex virus types | or 1),
randomly assigned to treatment groups. active
ingredient and sterile water as control group.
Salivary fluid samples were taken: (1) at baseline;
(2) immediately following a 30 s rinse, (3) 30 min.
after the 30 s rinse; and (4) on the repeat trial, also
at 60 min. after the 30 s rinse. All samples were
evaluated for viral liter and results compared.

In both Trials 1 (30 min) and 2 (60 min),
recoverable infectious virions were reduced fo zero
after a 30 s experimental rinse (Listerine); whereas,
the control rinse (sterile waler) resulted in a non-
significant (p=0.05) reduction. The experimental
group also demanstrated a continued significant
(p=>0.05) reduction 30 min post rinse when
compared with baseline while the control group
retumed to baseline levels. In Trial 2, the 60 min
post rinse follow-up demonstrated a 1-2 log
residual reduction from baseline in the
experimental group; however, this was not
significant.
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Table 4 - table showing the studies that tested Essential oils, concentration used, methods and results.
* - the substance in question did not achieve the best result and the materials and methods are exposed
in the solution that achieved this.



STUDY STUDY TYPE  CONCENTRATION ViRUS METHODS RESULTS
Osﬁ/?)'hnDa:ngﬁpl)CuQ Virus (SARS-CQV-?) and product were mixed . )
Statkute et al N:\!on (CPC 0.05% thoroug_hly a_nd_mcubaled for 30 s at RTa. Dunng a 30 seoorxjis exposure, _lwo rinses .
2020 g n witro -0.1%); Dentyl Fresh SARS-CoV-2 Redu in titres were onto VeroE6  containing cetylpyridinium-chloride elimnated live
Protect (CPgO 05% cells transduced with Lentivirus vectors expressing  virus to EN14476 standards (>4-log10 reduction)
-01%) . ACE2 and TMPRSS2.
Perio Ald Intensive .
Virus (SARS-CoV-2) and product were mixed res o N
Mufioz- Caé;g’f‘*; ’35’7 "h;M '°f thoroughly and incubated for 2 min at RTa. ggghﬂslaf"!""a' x':m“a:;":'f“ﬁs'mv‘z. a’:"
Basagoiti etal., in vitro Chiothexid r:)a:\)d SARS-CoV-2 Collected viruses were titrated on Vero E6 cels to leducem“l"g(l)r(‘)"l‘isr]nr&m;he infectivi ;?a ﬁ’;am o
2021 Vitis CPC 1F’mtect calculate the Tissue Culture Infectious Dose 50% when lreéied atat:1 raltio for' Zwminutes
(CF;C "2063mM) (TCID50) per ml after each of the treatments.
GUM® WELL PLUS
Dental rinse (alcoholic
type)(CPC - 0.05%);
GUM® WELL PLUS
Dental rinse (non-
alcoholic type)CPC -
0.05%); GUM® WELL
PLUS Dental paste
[CPC toothpaste -
% 2
9955 (11 sury wih Virus (SARS-CoV-2) and product were mixed
Komine et al o 0 01%% CPC]. thoroughly and incubated for 20 s, 30 s or 3 min at Al the products containing 0.0125 to 0.30% CPC
2021 2 in vitro GUM® Disinfection SARS-CoV-2 25°C. The viral infectivity titer was expressed in inactivated SARS-CoV-2 with a reduction of 33 to
spray for moutthroat PFU/mL. Three independent experiments were >4 4L0g10 PFU/mL regardless of dosage form.
(CHX - 0.06% + CPC performed.
0.05% mouthwash);
GUM® PAROEX
(CHX 0.12% + CPC
0.075% mouthwash);
GUM® Oral Rinse
(CPC - 0.075%),
GUM® MOUTHWASH
HERB 2020 (CPC-
0.04%)
Virus (Human CoV-SARS 229E) and product were
mixed thoroughly and incubated for 30 s and 1 min 5
Greenetal atRTa. The post expasure infectivity TCIDSO (50% Arﬁ?(f‘(;iéoéepgoﬁsui:g ; ::;ﬁ:r: ﬁ]ﬁuziunl
2020 ’ in vitro CPCsolution -007%  HCoV-229E tlwe:\:lhlm m;c;o;&dose) was démmeczm) (299.9%) of Human CoV-SARS 229E in this in vitro
using the Quan pearman met
- mean log10 reduction as the difference in
1CIDS0
After the contacts time, Cres( Pro-Health
Meyers etal., i ol Crest Pro-Healtn 2 . C f
2020 (s (CPC - 0.07%) HCoV-229E virus by at least 3 log10 to greater than 41og10, or
99.9% to more than 99.99%.
For assessing the antviral effect of CPC on the : .
HSV-1 (KOS); formation ofngFUs, Vero cells or gingival fibroblasts ﬁmé&"‘;ﬁoﬁmi(fwqu":;’ Sg\(}: ereanr;;r:
HSVA1 (Ko, Were cultured in 24-well plates and infected with (S8 NSRRI L ST < 3R
Avarezetal, iV CPC solution (CAS GFP); HSV 2 HSV-1, HSV-2, ACVR-HSV-1 or ACVR-HSV-2 for 1 infected with either vitusgag then treated v;im cPe
2020 123-03-5, Merck) (333)ZAG h and then immediately after treated with CPC for roduced significantly less PFUs and viral titers
10 min. PFUs were determined directly in the P g Y cng b o
GFP cilives st IRl Oahn & 1omesence. after HSV-1 and HSV-2 infection, when compared
microscope. PL.Cang to untreated cells.
, - There was no statistically significant difference
16 patients postive for SARS-CoV-2 y %
(nasopharyngeal virus detection by PCR), when Cw_;:;nng;&e;aﬂhvarz o 'vealues O'.‘hfhe
Col A randomly assigned to four groups. PVP-I group {?;("fsmm \',';f o ‘m:“ h;va '.9'8:"93'1" 3
Seneviratne et I?w%a[eh CaxPC SARS-CoV-2 (n=4), CHX group (n=6), CPC group (n=4) and 2 hof th T, N h ccpcnge 10 LYAIe.In
al., 2020 0.2 e 0 &S,S,;B - water as control group (n=2). Saliva samples each o ede g‘ahnz\r;s ”;i et 3 mgmu;:ms
) collected al baseline and at 5 min, 3h, and 6 h f:e"g:; il ﬁmeﬁ:&r‘f{‘ssﬂ";igﬂiﬁg e
m:nggzngxsismgnsﬁggg:m?x L was orb:%med in the patients in the CPC group at 5
min a:
60 patients posttive for SARS-CoV-2
(nasopharyngeal virus detection by PCR),
randomly assigned to two groups: placebo (oral
rinsing with distiled waler roup and other groups " y —
Gratn o ORI i, il vebpoimomien GrC X Mt i 01 Zic sl s
Eduardo, 2021 5 HP, CHX HP). Saliva samples collected at baseline

lactate 0.28%)

(before rinsing), |mmedrateiy aher rinsing, 30 min up to 60 mins after rinsing
and 60 min post: i outh ri
Samples subjected to SARSCQV 2 RTePCR

analysis.
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Table 5 - table showing the studies that tested Cetylpyridinium chloride, concentration used, methods
and results. * - the substance in question did not achieve the best result and the materials and methods
are exposed in the solution that achieved this. Ct value: cycle threshold value.



STUDY STUDY TYPE CONCENTRATION ViRUS METHODS RESULTS
o 2 The H202 solutions at concentrations of 1.5%
Didaiatal invirg  H202 solufion - 15% g pps.Cov:2 : and 3.0% shawed minimal vircidal activiy afier
15 seconds and 30 seconds of confact time.
Virus (SARS-CoV 2) and product were mixed Adter the 30-minutes contact time with virus,
SARS-CoV-2 / ‘h°’°“9"'35 and '"”‘!‘?Ete_d.(thc lurnc depmfh:'d o iluted Colgate Peroxyl, significanty inactivated
Xuetal, 2021 in vitro Colgate Peroxyl seudotypag 1€ product). Reduclions in lives were measured . ooc b o andiviral effects were associated
g (H202-15%)  BSCTYRTS by Cellliter 968 AQueous One Solution Cell ith ey ooty
Prolferation Assay in HeLa-hACE2 and TR146 ¥ N
cells
Virus (SARS-CoV-2) and product were mixed
: thoreughly and incubated for 1 min at 20 = 2°C. o L
ggs‘;s etal, in vitro Pcru)cwy\é;l?OZ SARS-CoV-2 Reductions in titres were measured by using the :’?nm:)diewafs;ncluctlevc i rechiCing e kan afier
i tissue culture infectious dose 50 (TCID50) assay U eI
in Vero E6 cells.
Virus (SARS-CoV-2) and product were mixed
thoroughly and incubated for 30 s at RTa.
i Reductions in fitres were measured by using the . 5 "
M?Oe;aler etal, in vitro RmC;v?;?%r?a\ﬂr%%J SARS-CoV-2 tissue cullure infectious dose 50 (TCIDED) assay ﬁc‘a:ﬁ:g:;?;%s&?:ﬁgz;ﬂ%;’;ﬁqﬁ'{z}
3 2 by crystal violet staining and subsaquent scoring & = s
of the amounts of wells displaying cytopathic
effects in Vero E6 cells cells.
Pg“;:::‘;:%g{h After the 30 seconds, 1 minute and 2 minute of
1.5%); H202 diluted exposure, the three products with H202 as their
M o in 1.5% PBS (H202 active ingredient all demonstrated similar abilities
b in vitro T5%) Ol HOoW-229E z to inactivate HCoV, replicate assays showed
Antisentic 'Ra]hse some variabiity but overall the reduction of
[H?sgg 15%, infectious virus ranged from lower than a 1 log10
Mﬂnﬂm-l()1%.] reduction to & 2 log10 reduction or <30% to 99%.
10 patients positive for SARS-CoV-2
(nasopharyngeal virus detection by PCR), were
Gottsauner et tested with hydrogen peroxide mouthwash (1%) There was no statistically significant difference
al 2020 nvive H202 solution - 1%  SARS-CoV-2 for 30 secands. Saliva samples collected at between baselne viral load and viral load after 30
L baseline and at 30 min post-application of mouth  min 1% hydrogen peroxide rinsing
rinses. Samples subjected to SARS-CoV-2 RT-
PCR analysis.
Mouthwash with CPC + Zinc and CHX resulted in
o H g;“"‘,gmf* SR e b R
e in vive Sy (ﬁgoz _ SARSCoV2 * load in saliva up to 60 mins after rinsing, while HP

15% + CHX - 0.12%)

mouthwash resulted in a significant reduction up
to 30 mins after rinsing.
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Table 6 - table showing the studies that tested Hydrogen Peroxide, concentration used, methods and
results. * - the substance in question did not achieve the best result and the materials and methods are
exposed in the solution that achieved this.



STUDY STUDY TYPE ~ CONCENTRATION VIRUS METHODS RESULTS
For Octenidine dihydr ide, due to ci ty,
Bieinhanerat o Octanidine was performed large volume plating (LVP)
a2 2021 in vitra dihydrochloride SARS-CoV-2 il experiments, and results showed in reduction of
A (OCT)-0.1% viral tires by 4.38 log10 after 15s, being effeciive
against SARS-CoV-2.
After the 1 minute contact time, OraWizet_ a
Dases etal . CraWise (stabilised product containing 0.01-0.02% hypochlorous acid
2020 ’ in vitro hypochlorous acid) - SARS-CoV-2 * (HOCI) as its active ingredient, reduced virus titre in
0.01-0.02% unconcentrated TCF by 25 5 log10 TCID50 mi-1,
1o below the limit of detection for the assay.
To determine the efficacy of AgNPs against
SARS-CoV-2 in vitro, they first analyzed its
cyloloxicily on cultured Vero E6 cells. To
analyze the effect of AgNPs on virus infectivity
Wero E6 cells were infected with a fixed
amount of virus and different concentrations of
AgMPs, starting at 0.03%, were added 10 cells.
At 72 hours post-infection supematants were
collected and titrated in erder to determine AghlPs is effective against SARS-CoV-2, but didn't
virus yields normalized 1o those reached in tolally abolish viral production, infection was clearly
medium alone. Prospeciive randomized siudy  controlled to some extent with a reduction of about
dinarca Raves | i i arnd i Silver nanoparticles - of 231 participants that was carried outfor 9 80% at a concentration of 0.03% . The incidence of
Lal 2021 4 f 1% (0.6 mgfmL SARS-CoV-2  weeks They were instructed o mix 4 to 6 SARS-CoV-2 infection (p = 0.000), was significantly
e~ NNy metallic silver) spray shots of this solution with 20 mL of lower in the experimental group vs the control
water and to gargle with obtained solution for  group, where 1.8% (2 participants out of 114) and
15 to 30 seconds at least 3 imes aday, also  28.2% (33 participants out of 117) were infected
nasal lavages with the same solufion usinga  respectively. No adverse reactions were reported
cotton swap twice a day. As a second option,
they were instructed to cover evenly the oral
cavity with the spray shots of solution without
its previous diutionin water. Participants of
the control group were instructed to do
mouthwash and nose rinse with a
conventional mouthwash the way they
normally did before the study.
After the 10 seconds contact lime, it was clearly
Wirus suspension (SARS-CoV-2) in saliva was  shown that both black and green tea significantly
Black and greentea  SARS-CoV.2  treated with black tea or disiilled water for 10 declined the titer of the virus in saliva. Virus fiters in
Chgitani, 2021 in vifro (TFDG and TSA) - (Japan/All-  sec. Reductions in litres were measured by culture supematants were either not detected or
500 uM 004/72020) using the tissue culture infectious dosa 50 significantly lower compared with the titer of
(TCID50) assay in VeroE6 cells. secondary virus released from the cells infected
with intact virus.
After the 30 seconds contact time, mouthwash
Komine et al,, P Delmopinol s + containing 0.20% delmopinol hydrochloride
2021 oV eciide 0% | SCove2 inactvated SARS-CoV-2 with a >5 4 Log10
PFU/mL reduction
Dequonal
(Dequalinium
chloride,
benzakonum
chiloride) - (BKC;
Octenident
Md Gienine e e
eister et al I y susceptible wi ,Slog ri ion factor
2020 AN ‘(’gg’fﬁ":m"%er; SARS-CoV-2 after 30 seconds expostre, but not fo OCT and
ash PBP.
{Polyaminopropy|
biguanide
polyhexanide) -
(PBP) -
concentration not
informed
CC50 for Irsha was 0.38%. All concentrations had
inhibitory effects. The maximum and minimum
Fsha - diuted logarithms of virus titer were observedat
solution: 0.05%, Virus (HSV-1) and different concentrations of ~ CCncerirations of0 13 and 0.5% respectivaly. The
Ebrahimietal , 0.5%,0.2%,01%, product were mixed thoroughly at RTa 9 " e -
2014 inwlo 3 g%, 1.0%, 5.0% HSVT Reductions intires were measured by using 23 10 Sgnificant difference between 0.1and 0.2
. - : ! : YUSING  irsha concentrations (p = 0.918). There was a
10%. 2013‘;nh§20% and the colorimetric test MTT in Vero cells. statistically significant difference bebveen the 0.5%
Irsha concentration with each of the 0.2% and
0.1% concentrations of this
mouthwash (p = 0.002).
. Wirus (H1N1 and H3N2) and product were - ) .
€316 and . i 1 Aifter the 30 min contact time, the C31G solution
o mouthrinse - rrle‘ed lhor_w.lghly_' anr._l incubated for 30 min st showed a higher virucidal acﬁvi C3G completel
Leeetal 2014 in vitra comaming Ca1g  HINTand HINZ & l(,mlnfecllous vllra\ fers fwurw:;he dnmlgd oo Inacivated ettt vim“;s bk
(Sense-Time) - 3% um;ngrlehi“r):;tehzidu gmar:Zn-Ktszzp ICates  commercial concentration
40 patients were provided with Chlorhexidine
gluconate (02%) mouthwash and Chiorine
dioxide (0.1%) mouthwash to rinse and gargle After 20 pafients in each group gargling thrice a
Avhad etal., G Freshclor (Chlorine SARS CoVe? thrice a day for one week. The qualitative day for one week, 12 remain positive for SARS-
2020 dioxide 0.1%) 5 COVID antigen test confirmed by Qualitatve  CoV-2 antigen from CHX group compared to 8 from

PCR on an eropharyngeal swab colected from
the patients was compared for both the groups
al baseline and post-intervention levels

Chiorine group
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STUDY STUDY TYPE ~ CONCENTRATION VIRUS METHODS RESULTS
10 patients positive for SARS-CoV-2
{nasopharyngeal virus detection by PCR),
patients received 7.5% sodium bicarbonate
gargle and were instrucled to do gargle for 7
days by taking 20 mL of solution and perform
gargle for at least 30 seconds. The clinical 7 5% sodium bicarbonate 25 mlL gargle statistically

Kumar etal., 5§ Sodium Bicarbonate condition and laboratory evaluation were showed nonsignificant p-value for all of studied
201 inyva _7.5% SARS-CoV-2 i nitored using Inflammatory markers like variables. However, the PCR results were negative
ferritin, lactate dehydrogenase {LDH), on 24 hours, on day 5 and day 7
procalcitonin, and d-dimer from day 0 up to
day 7. On the 5th day and 7th day after the
study, nasopharyngeal and oropharyngeal
swab samples for doing RT-PCR were
obtained.
Biorepair®
Zehnmich (oque, 34 SARS-CoV-2 positve hospilalized patients
b drul );palhe were recruited for an ohservational sludy The
"y” Xy iy patients gargled the mouthwash for 1 min. )
cellulose gum, ,;'[t]: Directly before and 5 min after gargling The clinical pilot study demonstrated that the mouth
pcj' aron?z:égc_g stor pharyngeal swabs using a standardized rinsing solution was able to reduce the viral load by
hy ‘rng:ga ‘L&“ r protocol were taken and sent for SARS-CoV-2  about 90% in the saliva of most patients [the mean
o;ﬁl‘?atclusr:‘)dia:rrnw analysis. To investigate the time course of values show an increase of the Cl-v;lues of 3.1
Schirmann et g rl5sl 1 viral load development after gargling, (standard deviation 3.6)]. This reduction was
in vivo Lk SARS CoV-2  addifional pharyngeal swabs were taken from  determined to persist for about 6 h_In the

al., 2021 sarcosinate, sodium

methyl, cocoyl five patients after 2h, 4 hand 6h. Real-ime  experimental solutions, the ingredients

taurate, ladoferrin polymerase chain reaction [RT—qPCIR) for dexpanthenol and zinc were able o reduce the
sodium .hya\umnaré SARSCoV-2 was performed. The viral loads of expression of proinflammatory cytokines in the cell
N i sacchan ' the patients oblained in this way (before and  culture model, while the antiviral response was not
o i botcat after rinsing and over the following hours) are  altered significantly
bertakt ok used fo calculate the reduction in viral load

ir;enoxse anol, and the relative reduction of viral load for each
nzyl alcohol) i

e patient
concentration not

informed

The results demonstrated that, over the course of 1
day, CDCM was significantly more effective than
n placebo 4 hours after the first dose, with a median
[nasopharyngeal virus detection by PCR), . : se T1-
—_— oy s oo s COCM o P81 (910 capesinl oo 1,121
Garrouel et al,, i dodaxrin {0.1%: SARS Cov Placebo. Saliva sampling was performed on edian value for the COCM (3.08 log 10 copieshmL
2071 in vivo cydodextrin ) Gay 141 09.00 (T1), 1300 (T2) and 18.00 median value for { og 10 copiesiml;
and Citrox (0.01%) {T3). On the fnllnwi.ng 6 days, one sample was IQFl_ 0-4£.19), compared with placebo (3.31 log10
taken al 15.00. Quantitative RT-PCRwas  oPes/mL; E'QdR 1.18-4.75), A‘“"a‘q E' me'es“,"“ffm
ey a greater median percentage (log10 copies/m!
used © dotect SARS-Cov-2 decrease in salivary viral load over lime in the
CDCM group compared with the placebo group.

176 patients posilive for SARS-CoV-2

Table 7 - table showing the studies that tested Others substances, concentration used, methods and
results. * - the substance in question did not achieve the best result and the materials and methods are
exposed in the solution that achieved this.
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3 CONCLUSAO

Existem poucos produtos que podem efetivamente reduzir os titulos de virus na saliva
para uso como enxaguatorio bucal pré-procedimento. Os 6leos essenciais, solucGes de Cloreto
de Cetilperidineo e lodopovidona, mostraram potencial antiviral contra virus comuns presentes
na cavidade oral, sem efeitos colaterais significativos em uso em curto prazo, e sdo opgdes
vidveis para uso como pre-procedimento na rotina clinica contra SARS- CoV-2 e outros tipos
de virus. As demais solucdes, apesar de terem algum efeito na reducdo da carga viral,
necessitam de mais estudos clinicos randomizados com um namero maior de pacientes e com
situacOes mais controladas para determinar o potencial de véarios agentes de bochechos na

reducdo da carga viral intraoral.
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