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RESUMO 

Objetivo: O objetivo desta revisão de escopo é mostrar as evidências disponíveis na 

literatura e fornecer uma visão geral dos enxaguatórios bucais contendo antimicrobianos para 

redução da carga viral, a fim de agrupar as informações mais atualizadas e torná-las mais 

acessíveis aos cirurgiões-dentistas. Desenho: Foi realizada uma busca eletrônica no PubMed 

(Medline), LILACS, EMBASE e EBSCO sem restrição temporal. Os estudos foram 

selecionados com base no título, resumo e leitura na íntegra seguindo uma ordem pré-

estabelecida com base nos critérios de inclusão e exclusão. Resultados: A busca resultou em 

1881 artigos, ao final da exclusão de duplicatas e seleção, 72 artigos foram incluídos nesta 

revisão de escopo. As substâncias mais encontradas foram Clorexidina (CHX), Iodopovidona 

(PVP-I), Óleos Essenciais (EO), Cloreto de Cetilpiridíneo (CPC), Peróxido de Hidrogênio 

(H2O2) e outras substâncias (OTHERS). Conclusão: De todos os enxaguatórios bucais 

analisados, os Óleos Essenciais, Cloreto de Cetilperidíneo e Iodopovidona, apresentaram 

potencial antiviral contra vírus comuns presentes na cavidade oral, sem efeitos colaterais 

significativos no uso em curto prazo, sendo opções viáveis para uso pré-procedimento na rotina 

clínica contra SARS-CoV-2 e outros tipos de vírus. As demais soluções precisam de mais 

estudos para determinar seu efeito e confirmar seu uso clínico. 

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

  



5 

 

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-I), essential oils (EO), 

cetylpyridinium chloride (CPC), hydrogen peroxide (H2O2) 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 INTRODUÇÃO 

A pandemia do novo coronavírus SARS-CoV-2 revelou uma lacuna no conhecimento 

relacionado ao combate aos vírus. Durante o tratamento dentário, o dentista pode ser exposto a 

diferentes microrganismos de diferentes fontes, por exemplo, equipamentos contaminados, 

fluidos corporais, sangue, secreções respiratórias e saliva. Os principais fatores para esse risco 

de infecção baseiam-se na aplicação de procedimentos de desinfecção e esterilização que 

podem reutilizar instrumentos/equipamentos, uso inadequado de EPI, bem como o uso de 

desinfetantes diluídos ou vencidos (Saccucci et al., 2017). 

A busca por substâncias que reduzam a carga viral é muito atual e necessária. Na 

odontologia, a saliva é um fluido contaminado com inúmeros vírus com potencial infeccioso 

que gera uma grande preocupação quanto aos cuidados com a biossegurança, tanto para os 

profissionais quanto para os pacientes (Amato et al., 2020). 

Portanto, nesse cenário, todo paciente deve ser tratado como um potencial portador da 

doença e fonte de transmissão, em que cada atendimento deve receber um alto nível de atenção, 

seguindo todos os procedimentos adequados e recomendados para reduzir o risco de 

transmissão de patógenos (Saccucci et al., 2017). 

Além de todo o controle de biossegurança e EPIs (Equipamentos de Proteção 

Individual) que reduzem o contato do profissional com os vírus, é importante para o profissional 

uma alternativa que reduza a presença dos vírus na cavidade oral, sendo o enxágue pré-

procedimento uma alternativa viável (Narang & Codd, 1983). A OMS (Organização Mundial 

da Saúde) sugeriu o uso de bochechos como pré-procedimento para proporcionar uma consulta 

odontológica mais segura, mas não há protocolo estabelecido com evidência antiviral para uso 

dessas substâncias. Por isso, é importante que o dentista e demais profissionais de saúde saibam 

como reduzir a carga viral com informações agrupadas e atualizadas. Com isso em mente, esta 

revisão de escopo pretende mostrar as evidências disponíveis na literatura e fornecer uma visão 

geral do efeito dos colutórios na redução da carga viral na boca, a fim de agrupar as informações 

mais atualizadas e torná-las mais acessíveis 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-I), essential oils (EO), 
cetylpyridinium chloride (CPC), hydrogen peroxide (H2O2) 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-I), cetylpyridinium chloride (CPC), essential oils (EO), 
hydrogen peroxide (H2O2) 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 H2O2. 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 0, 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-I 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 (Corstjens 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-I 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 (≥99.9%) 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 μg/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 H2O2 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 (Schürmann 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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Table 1 - Description of the number of studies included in the review that tested the different oral 
antiseptic solutions. 
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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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Table 3 - 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. 
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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. 
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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. 
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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. 
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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 CONCLUSÃO 

Existem poucos produtos que podem efetivamente reduzir os títulos de vírus na saliva 

para uso como enxaguatório bucal pré-procedimento. Os óleos essenciais, soluções de Cloreto 

de Cetilperidíneo e Iodopovidona, mostraram potencial antiviral contra vírus comuns presentes 

na cavidade oral, sem efeitos colaterais significativos em uso em curto prazo, e são opções 

viáveis para uso como pré-procedimento na rotina clínica contra SARS- CoV-2 e outros tipos 

de vírus. As demais soluções, apesar de terem algum efeito na redução da carga viral, 

necessitam de mais estudos clínicos randomizados com um número maior de pacientes e com 

situações mais controladas para determinar o potencial de vários agentes de bochechos na 

redução da carga viral intraoral.  
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