
                                                   Journal of
                   Craniomaxillofacial Research

Vol. 8, No. 3

On recommended mouthwashes during COVID-19 pandemic: A review
Seyyed Amirhossein Mirhashemi, Rashin Bahrami *   

Department of Orthodontics, School of Dentistry, Tehran University of Medical Sciences, Tehran, Iran.

ARTICLE INFO                                    ABSTRACT
Article Type:
Review Article

Received: 8 Feb. 2021

Revised: 5 Apr. 2020

Accepted: 19 May. 2021

*Corresponding author:
Rashin Bahrami

Department of Orthodontics, School of Dentistry, 
Tehran University of Medical Sciences, Tehran, 
Iran.

Tel: +98-21-84902473

Fax: +98-21-84902473

Email: bahramirashin@Yahoo.com

Aim and Objective: One of the challenges we are currently facing is the COVID-19 pandem-
ic. With its rapid spread around the world, it has become an unprecedented major health, human, 
and financial crisis. The saliva of COVID-19 patients contains the virus that can be transmitted. 
Various studies have shown the effect of mouthwashes in reducing the rate of transmission of the 
virus and, consequently, reducing the likelihood of infection. Therefore, we considered it important 
to examine the effect of using different mouthwashes by studying the existing data and articles.

Materials and Methods: The study was conducted by the review method. The keywords 
“coronavirus, SARS-CoV-2, COVID-19, mouthwash, hydrogen Peroxide, chlorhexidine, povi-
done-iodine, cetylpyridinium chloride” were searched in articles and protocols in the following da-
tabases: PubMed, Scopus, Embase, Dimensions. The searched articles were submitted from January 
2019 to April 2021. Only the articles in English were studied.

Results: Among 23 reviewed studies, there were 15 review study, 4 in vitro study, two clinical 
trial, one letter to the editor in chief, and two studies that are, in fact, instructions of Australian and 
American dental community. 4 studies were published in 2021, 18 articles in 2020, and 1 article in 
2019. By investigating 16 reports, Povidone-Iodine mouth wash was the most effective mouthwash 
ever mentioned. Hydrogen peroxide mouth rinse with nine mentions, chlorohexidine with seven 
mentions, cetylpyridinium chloride with four mentions, Essential oils with three mentions, and 
mouth rinses contains Citrox and beta-cyclodextrin, and Methylene blue with one mention was 
ranked next. Generally, most of the studies have recommended mouth rinses use in patients in 
dental clinics (or other recipients of health care services). They have emphasized their effectiveness 
in reducing the viral load in saliva and oral secretions.

Conclusion: The results of the review showed that povidone-iodine mouthwash and hydrogen 
peroxide mouthwash can be the first and the second candidates to reduce viral load and, conse-
quently, reduce disease transmission. However, more clinical studies are needed to confirm the 
results.
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Since early 2020, coronavirus has caused a rapid prop-
agation of acute respiratory syndrome worldwide 
and is now an extreme well-being, human, health, 

and economic crisis [1]. The novel coronavirus belongs to 
a group of RNA viruses that are able to penetrate host 

cells through interactions between the protein coating and 
the angiotensin-converting enzyme (ACE) receptors [2-4].  
ACE2 receptors are present in numerous body areas, such 
as mucosal tissue, gingiva, non-keratinized squamous ep-
ithelium, tongue epithelial cells, and salivary glands [4-7].
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A fact about Coronavirus is that the disease sever-
ity depends on the virus’s infiltration into the cells. A 
protease named Furin has an essential role in this mat-
ter. This protease exists in different parts of the body, 
including the mouth and lung [8]. Furin is the name 
of a protein that is coded in humans by (FURIN) gene. 
This protein is also known by the name of (PACE). 
Some proteins are inactive at the production time, and 
for becoming the active form, some of their structural 
parts should be removed [9]. Furin protein cuts and 
removes these additional parts. And it converts them 
to their functional format. Some of the crucial proteins 
that the Furin transforms them from their initial inac-
tive precursor form to the active state are Parathyroid 
hormone, Albumin, Nerve growth factor, and von Wil-
lebrand factor [10]. Some pathogens use this property 
of Furin for their activation in the cell. For example, 
Furin should trim protein envelopes of viruses such as 
HIV, Influenza, Dengue fever, and Filoviruses such as 
Ebola virus disease and Marburg virus to transform 
them into the active form [11]. Also, Furin should 
process the protein toxin of Anthrax and exotoxin of 
the Pseudomonas and papillomaviruses before their 
entrance to the host cells. Coronavirus is one of the 
viruses that Furin converts it to its active form, and 
then it enters the host cell [12]. Thus, oral secretions 
are one of the infected sources of the virus, and it is 
one of the significant ways of transmitting the disease. 
In fact, coughing, sneezing, and talking (at less than 
1-meter distance) can quickly transfer the Covid-19 
because of its existence in saliva and respiratory par-
ticles of carriers and patients. And it may infect other 
persons [13,14]. 

Upper respiratory tract infection (RTI), fever, dry 
cough, asthma, severe viral pneumonia with respirato-
ry failure, and even death may develop in patients with 
COVID-19 disease. However, a percentage of the pop-
ulation has only minor symptoms, including digestive 
problems, nasal congestion and lowered sense of smell, 
or are asymptomatic [15,16]. Nevertheless, the saliva 
and periodontal pockets of infected individuals pro-
duce elevated virus levels, and aerosol production-re-
lated dental therapy may also be an origin of viral 
transmission and infection distribution [17,18].  These 
aerosols include 5-10 microns of microbes and can re-
main in the air for up to 20 minutes, increasing the 
likelihood of inhalation and potential infection [19]. 

Using masks and avoiding attendance to the com-
munities, and observing the interpersonal distances 
are highly emphasized because the oral secretions and 
respiratory system can quickly transfer the virus. For 

some health care providers, watching the interpersonal 
space is not possible because they should be at a close 
distance to the patients for providing the services [20].
Dentists are among those health care providers who 
are unprotected and close to the patients and poten-
tially, the possibility of contact with infected secretions 
and saliva is high [8]. In these conditions, the solutions 
that reduce the viral load in saliva and the oral cavity 
are beneficial [20,21]. One of these solutions is using 
mouth rinses. Some of the available evidence demon-
strates that using mouthwashes before receiving dental 
services can reduce the mouth’s viral load. Therefore, it 
provides safer conditions for dentists against infection 
of the Covid-19 [22-25].

Thus, this situation should lead to the develop-
ment of practical dental guidelines during this peri-
od. These guidelines involve mouthwashing before 
the start of dental therapy. However, no scientific trial 
has so far demonstrated the possibility of preventing 
SARS-CoV-2 propagation by using mouthwashes [26]. 
Nevertheless, it is recommended to use mouthwash 
previous to dental procedures by the American Dental 
Association (ADA) and the Center for Disease Con-
trol and Prevention (CDC) [27,28]. In this research, 
we evaluated the effect of mouthwash suggested during 
this time interval, owing to the unavailability of a thor-
ough and accessible protocol and the concentration 
and time differences proposed for mouthwash usage.

Materials and Methods

1. Study design

The analysis method and inclusion criteria were deter-
mined before, which were based on a PRISMA-based 
guideline [29].

2. Eligibility criteria

Is mouth rinsing with mouthwash useful for decreasing 
covid-19 transmission during pandemic? 

The search strategy was done due to PICO.

Population: all articles that evaluate this subject

Intervention:  mouthwash (such as hydrogen Peroxide, 
chlorhexidine, povidone-iodine, cetylpyridinium chlo-
ride)

Comparison: comparison between different mouth-
washes-control group without receive mouthwash.

Outcome: antimicrobial effect (viral infection or % of 
virus inactivation).
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Study design (clinical trials, in vitro or review studies).

3. Inclusion and exclusion criteria

The criteria for inclusion were as follows: 

1- Papers assessing mouthwash antibacterial effect.

2- Papers assessing the mouthwash effect on the coro-
navirus.

3- Papers that include mouthwash procedures before 
dental therapy.

4- Publications for the time of review.

5- English papers.

6- Major Publications forms for full-text papers.

4. Search strategy 

This research is an analysis of evidence in electronic 
libraries. Using the keywords “coronavirus, covid 2019, 
SARS2, SARS-CoV-2, severe acute respiratory syn-
drome coronavirus 2, coronavirus infection, covid-19, 
2019 novel coronavirus disease, SARS-CoV-2 infec-
tion, COVID-19 virus disease, 2019 novel coronavirus 
infection, 2019-nCoV infection, coronavirus disease 
2019, coronavirus disease-19, 2019-nCoV, SARS-
CoV-2, novel cov,sars cov2, mouthwash, mouth rinse, 
hydrogen Peroxide, chlorhexidine, povidone-iodine, 
cetylpyridinium chloride” a review of articles and 
protocols in the following databases was performed: 
PubMed, Scopus, Embase, Dimensions. The search 
time scope for the paper was from January 2019 to 
April 2021. Only the articles in English were studied. 
Search: Searches were tailored to the specific databas-
es. An example of a search on PubMed is: (((“SARS-
CoV-2”) OR (“COVID-19”) OR (“2019-nCoV”) OR 
(“coronavirus”)) AND ((“mouthwash”) OR (“mouth 
rinse”) OR (“hydrogen Peroxide”) OR (“chlorhexi-
dine”) OR (“povidone-iodine”) OR (“cetylpyridinium 
chloride”))).

5. Selecting the articles

For evaluation of selected articles, titles (independent-
ly), abstract and full text of articles was read by two in-
dividuals. In case of disagreement between individuals 
about inclusion or exclusion of article from study, the 
third individual read the article. Overall, 68 article was 
found which evaluate the effect of different mouthwash 
on virus load. Eventually, 23 full-text articles which 
met the inclusion criteria were selected for rest of re-
search. Original and review articles were used to iden-
tify the additional studied clinical trials. Moreover, to 

prevent several publications of data, only the original 
articles were studied. Presentation methods of data in 
this study, including identification of research problem, 
data collection, and analysis and interpretation of data, 
were conducted according to the checklist for system-
atic reviews, i.e., PRISMA. The details of inclusion cri-
teria are shown in Figure1.
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Records identified through database searching

(n=361)

Additional records identified through other sources

(n=0)

Records identified through database searching

(n=361)

Records screened 

(n=201)

Records excluded 

(n=167)

Full-text articles assessed for eligibility 

(n=34)
Full-text articles excluded, with reasons 

(n=11)

Studies included in qualitative synthesis 

(n=23)

Studies included in quantitative synthesis (meta-analysis) 

(n=--)

Figure 1. PRISMA flow-chart of selected criteria for the included article reports.

6. Different types of search

We tried to independently use information sources, all 
the relevant studies with inclusion criteria. Non-ran-
domized clinical trial (NRCT) and controlled studies 
(pre and post-treatment data) were used. Moreover, 
randomized clinical trials (CRTs) were considered as 
potential studies. However, only the treatment group 
were considered. Review articles, laboratories (invitro 
study), and protocols provided by health organizations 
in different countries were also allowed to enter the 
study. 

7. Participants 

All articles and protocols presented to evaluate the ef-
fect of mouthwashes on reducing coronavirus trans-
mission, including review, clinical and laboratory stud-

ies.

8. Extraction and management of data 

The studies that fulfilled the inclusion criteria were col-
lected in an electronic database (Excel). The following 
data were extracted by each browser in its relevant da-
tabase: Author, year of publication, title, research de-
sign, results, and conclusion, and the full text (Yes or 
No), and including (Yes or No). Then the qualitative 
quality of the recovered articles was discussed by the 
authors to reach an agreement. The results data were 
extracted by two judges to validate and control data.  

9. Duplicate data

The data published several times, was considered a 
duplicate. In the case of any doubts or ambiguity, the 
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original article was always considered the final solu-
tion. This reduces any overestimation of the effect of 
the intervention since there are no duplicate data ex-
ceptions. 

10. Investigating the missing or defective data

The strategies for missing/defective data in the present 
study are as follows:

1. Contact the author if possible.

2. Analyze only the current data (overlooking the miss-
ing data). 

3. Finally, we discussed the possible effects of the miss-
ing data on the understudy findings in the discussion. 

11. Intervention
Application of different mouthwashes including hydro-
gen peroxide, chlorhexidine, povidone-iodine, cetylpyr-
idinium chloride.

12. Summary measures

Any outcome measure was considered, provided that 
the outcome of interest was assessed.

Results 
Among 23 reviewed studies, there were 15 review 

study, 4 in vitro study, two clinical trial, one letter to 
the editor in chief, and two studies that are, in fact, 
instructions of Australian and American dental com-
munity. 4 studies were published in 2021, 18 articles 
in 2020, and 1 article in 2019. By investigating 16 re-
ports, Povidone-Iodine mouth wash was the most ef-
fective mouthwash ever mentioned. Hydrogen perox-
ide mouth rinse with nine mentions, chlorohexidine 
with seven mentions, cetylpyridinium chloride with 
four mentions, Essential oils with three mentions, and 
mouth rinses contains Citrox and beta-cyclodextrin, 
and Methylene blue with one mention was ranked 
next. Generally, most of the studies have recommended 
mouth rinses use in patients in dental clinics (or other 
recipients of health care services). They have empha-
sized their effectiveness in reducing the viral load in 
saliva and oral secretions. Table 1 summarizes these 
articles.

Year of publication Author Country Type of study Title/ Topic Suggestion

2019 Grover [44] India Review Managing airborne 

isolation and precautions 

in orthodontic practice 

during the outbreak 

of coronavirus disease 

2019: An orthodontist 

perspective

Rinsing the mouth with 

chlorhexidine 0.2-0.12% 

before each procedure can 

help minimize the number of 

microbes in the oral cavity.

2020 Caruso [31] Italy Review Hydrogen peroxide and 

viral infections: A litera-

ture review with research

hypothesis definition in 

relation to the current 

covid-19 pandemic

Two puffs of 1.5% hydrogen 

peroxide nasal spray (about 

0.28 ml) in each nostril two 

times a day accompanied 

by mouthwash and gargling 

hydrogen peroxide solution 

for one minute twice a day

2020 Bidra [32] America In-Vitro Rapid In-Vitro Inacti-

vation of Severe Acute 

Respiratory

Syndrome Coronavirus 

2 (SARS-CoV-2) Using 

Povidone-Iodine Oral 

Antiseptic Rinse

Treatment with 0.5%  Povi-

done-Iodine for 15 seconds.

Table 1. Summary of articles from 2019 to 2021.
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2020  Turkistani [13] Saudi 

Arabia

Review Precautions and recom-

mendations for

orthodontic settings 

during the COVID-19 

outbreak: A review

Rinse the mouth with 0.2% 

or 0.12% chlorhexidine 

mouthwash to reduce the 

number of microbes in oral 

cavities.

2020 Zi-yu GE [19] China Review Possible aerosol trans-

mission of COVID-19 

and special precautions 

in dentistry

Despite the effect of mouth-

washes on Corona being 

unknown, the use of 0.12% 

chlorhexidine and 0.05% 

cetylpyridinium chloride has 

been suggested considering 

the impact of cetylpyridin-

ium chloride and chlor-

hexidine on reducing the 

microbial load and aerosol.

2020 Basam [20] India Review Institutional approach 

for the management of 

patients in orthodontic 

office during COVID 19 

pandemic

1% Povidone-Iodine and 

0.05-0.10% cetylpyridinium 

chloride were recommended 

to the patients to reduce the 

microbes in  aerosols in-

duced by dental treatments.

2020 Herrera [35] Germany Review Is the oral cavity relevant 

in SARS-CoV-2 pandem-

ic?

Mouthwashes contain-

ing Povidone-Iodine and 

cetylpyridinium chloride (1% 

solution for 15 seconds per 

in vitro studies, and 7.5% 

solution diluted with water 

to a ration of 1:30 for 15 

seconds according to other in 

vitro studies) and chlorhex-

idine can reduce the chance 

of transmission by reducing 

the number of viruses in oral 

cavities.

2020 Kim [36] South 

Korea

In-vitro Post-COVID-19 Clinical 

and Management Guide-

lines for

Orthodontic Practices

Application of 0.2% Povi-

done-Iodine or 1.5% hydro-

gen peroxide for 15 seconds 

before the procedure.

2020 Bayley [37] London Review The use of Povidone 

Iodine nasal spray and 

mouthwash during the 

current COVID-19

pandemic may reduce 

cross infection and pro-

tect healthcare workers

Treatment with 0.5%  Povi-

done-Iodine for all patients 

and healthcare workers.
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2020 Muhamed Khan 

[38]

India Review Repurposing 0.5% 

povidone iodine solution 

in otorhinolaryngology 

practice

in Covid 19 pandemic

Using 0.5% Povidone-Iodine 

for patients and healthcare 

workers minimizes the risk 

of infection.

2020  Guo [39] China Review Control of SARS-CoV-2 

transmission in ortho-

dontic practice

1.Chlorhexidine ineffec-

tivenes 

 2. Using mouthwashes con-

taining oxidative properties 

with 1% hydrogen peroxide 

concentration and 0.5% 

Povidone-Iodine for 2-3 

minutes due to the vulner-

ability of SARS-CoV-2 to 

oxidation.

2020  Bidra [40] America In-vitro Comparison of In Vitro 

Inactivation of SARS 

CoV-2 with Hydrogen 

Peroxide and Povi-

done-Iodine Oral Anti-

septic Rinses

Preference of 0.5%  Po-

vidone-Iodine to 1.5% or 

3% hydrogen peroxide 

(respective studies indi-

cated that 1.5% or 3% 

hydrogen peroxide has the 

most insignificant impact), 

recommendation to use 0.5% 

Povidone-Iodine for 15 min-

utes before the procedure.

2020 Carrouel [41] France In-vitro COVID-19: A Recom-

mendation to Examine 

the Effect of Mouthrinses 

with β-Cyclodextrin 

Combined with Citrox in 

Preventing Infection and 

Progression

Respective studies revealed 

that mouthwashes contain-

ing beta-cyclodextrin and  

Citrox can eliminate the 

virus by absorbing the virus 

and destroying its envelope.

2020 Jamal [42] Emirates Review Overview of transnation-

al recommendations for 

COVID‐19 transmission 

control in dental care 

settings

1% Hydrogen peroxide, 

0.2% chlorhexidine, 0.2% 

Povidone-Iodine, and 2% 

Listerine.

2020 Buenaventura 

[43]

Peru Review Use of mouthwashes 

against COVID-19 in 

dentistry

Gently gargle ml of 1.5% 

or 3% hydrogen peroxide 

mouthwash, 9ml 0.2%, 0.4%, 

or 0.5% Povidone-Iodine 

mouthwash, 15ml 0.12% 

chlorhexidine mouthwash, or 

15ml Cetylpyridinium chlo-

ride mouthwash 30 seconds 

in the mouth and 30 seconds 

at the back of the throat.
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2020 Peng [44] China Review Transmission routes of 

2019-nCoV and controls 

in dental

practice.

Treatment with mouth-

washes containing oxida-

tive agents such as 1-1.5% 

hydrogen peroxide or 2% 

Povidone-Iodine.

2020 Gurzawska- [45] 

Comis

America Review Recommendations for 

Dental Care during 

COVID-19 Pandemic

Rinsing the mouth with 

disinfectants such as 0.2% 

chlorhexidine and alco-

hol-containing Listerine can 

be effective against the virus, 

while 0.1% or 0.2% non-al-

coholic chlorhexidine are 

deemed ineffective against 

the virus.

2020 Australian Dental 

Association [46]

Australia ------ ADA COVID-19 Risk 

Management Guidance

All patients must use 1% 

hydrogen peroxide mouth-

wash, 0.2% chlorhexidine 

mouthwash, 0.2% Povi-

done-Iodine mouthwash, or 

essential oil mouthwashes 

before treatment.

2020 American Dental 

Association [27]

America ------ Coronavirus Frequently 

Asked Questions

Application of 1.5% hydro-

gen peroxide before each 

appointment. The Corona-

virus is vulnerable against 

oxidation; this will reduce 

the salivary oral microbe 

loading.

2021 Choudhury [47] Bangladesh Randomized clinical 

trial

Effect of 1% Povidone 

Iodine Mouthwash/Gar-

gle, Nasal and Eye Drop 

in COVID-19 patient

The use of Povidone Iodine 

1% as a mouthwash or 

nasal and ophthalmic drops, 

decrease the mortality rate 

of Covid-19.

2021 Oliveira [48] Brazil Review COVID-19 - Mouthwash 

in dental clinical prac-

tice: review

The efficacy of cetylpyridin-

ium chloride and Povi-

done-Iodine 1% mouthwash 

were better than other 

solutions. However, further 

in vivo analysis needed 

for better Interpretation of 

mouthwash efficacy.
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2021 Guenezan [49] France Randomized clinical 

trial

PovidoneIodineMouth-

wash, Gargle, andNasal 

Spray to ReduceNaso-

pharyngeal Viral Load in 

Patients With COVID-

19:A Randomized 

Clinical Trial

In the case of Povi-

done-Iodine mouthwash, 

the Covid-19 virus load 

decreased. However, it has 

caused thyroid problems 

in a number of patients. 

Further studies needed for 

optimal concentration of 

Povidone Iodine to maintain 

its antiseptic properties and 

minimize its side effects.

2021 Cavalcante-Leão 

[50]

Brazil Systematic review Is there scientific 

evidence of the mouth-

washes effectiveness in 

reducing viral load in 

Covid-19? A systematic 

review

The 1% and 7% of Povi-

done-Iodine mouthwash was 

a positive effect of Covid-19 

virus load in human saliva. 

In the present study we 

emphasize that, although 

the use of hydrogen peroxide 

mouthwash is recommended 

in dental guidelines, there is 

no credible evidence for it.

2021 Arakeri [51] India Letter to editor Methylene blue as an 

anti-COVID-19 mouth-

wash in dental practice

Saliva is a potential source 

of Covid-19 virus infection. 

Methylene blue 0.5% mouth-

wash is a safe, strong and 

cost-effective mouthwash 

that can be a good alterna-

tive to other mouthwashes 

to reduce the Covid-19 virus 

load in saliva. It is recom-

mended that mouthwash 

be used 10 minutes before 

receiving dental services and 

repeated every 5 to 10 min-

utes to eliminate new viruses 

that have just emerged in 

the saliva.

Discussion
1. Chlorhexidine

Using chlorhexidine mouthwash before dental pro-
cedures reduces the number of microorganisms in 
the aerosols produced during the dental procedures 
[52,53]. Chlorhexidine could cause bacterial lysis (in-
cluding gram-negative and gram-positive, aerobic, and 
anaerobic bacteria) and the fungi by increasing their 
cell wall permeability [54-59]. The antiviral effect of 
various chlorhexidine concentrations on viruses with 
lipid capsid such as the influenzas virus is well-estab-
lished [60,61]. However, there is controversy in the 

case of the coronavirus despite its lipid capsid. Using 
mouthwashes is accessible, but the ADA does not rec-
ommend it for reducing the chance of transmitting the 
COVID-19 as the chlorhexidine has had minimal ef-
fect on the SARS-CoV-2 compared with other viruses 
[36,39]. However, some studies have shown the effica-
cy of 0.12-0.2% chlorhexidine in 47 C for 30 minutes 
before the orthodontic procedures [2,13,33]. A clinical 
study by Yoon et al. showed that the viral load of saliva 
temporarily decreased for two hours after using chlor-
hexidine mouthwash and increased again afterwards 
[2]. The side effects of chlorhexidine include the dis-
coloration of the teeth, formation of gum calcification, 
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and changes in the sense of taste [62]. However, the 
short-term use of chlorhexidine mouthwash has not 
been associated with these side effects, although long-
term use (more than two weeks) can be.

2. Hydrogen peroxide 

The virus is sensitive to the activities of the free oxy-
gen resulting from the peroxide hydrogen, which will 
lead to the deactivation of the virus functions in vitro 
and in vivo. However, it has shown no effects on the 
viruses in the respiratory system [36]. The side effects, 
such as the irritation of the mouth soft tissue, are rare 
in low hydrogen peroxide concentrations (e.g. 1% and 
1.5%) [63]. ADA27 has recommended a concentration 
of 1.5%  as effective, while some studies have recom-
mended 3%31. In this regard, Bidra et al. studied the 
1.5% and 3% concentrations for two periods of 15 and 
30 seconds; 40 they concluded that both concentrations 
are inadequate even after 30 seconds, and further study 
is required. In fact, the CDC does not recommend the 
mouthwash due to the lack of scientific evidence.28 
although the antimicrobial effects of hydrogen perox-
ide 1.5% are well-known, it is chemically unstable. No 
studies have shown that the SARS-VoV-2 virus is de-
activated by increasing the consumption time for up to 
one minute [64].

3. Povidone-iodine 

The antimicrobial effects of povidone-iodine mouth-
wash initiate with the separation of the free iodine 
from polyvinyl pyrrolidone; this iodine rapidly pene-
trates the microbes to destroy the proteins and oxidate 
the nucleic acid structures which, therefore, lead to the 
death of the microbe [37,65]. The concern on the use 
of povidone-iodine is on the mucosal absorption of the 
iodine. The studies have shown that intraoral use of the 
substance up to a 5% concentration has no side effects 
on the mucus and a 6% concentration would lead to a 
minimal raise in the levels of thyroid hormones, which 
would not cause any health issue [37,66]. Guenezan 
and colleagues in their clinical study showed that, 
povidone-iodine mouthwash decreases the Covid-19 
virus load. Although, in the number of patients thy-
roid problems was reported [49]. Therefore, there are 
no concerns about using the mouthwash with the 
mentioned concentration and it will not lead to any 
changes in the taste or discoloration of the teeth [67].
In two studies by Bidra et al., it was shown that there 
was no significant difference in two periods of 15 and 
30 seconds in the concentrations of 0.5, 1, and 1.5% 
percentages and no toxicity was observed in any of the 
percentages [32,40]. Moreover, it was shown that povi-

done-iodine had a stronger antimicrobial effect com-
pared with hydrogen peroxide. It is recommended to 
be used in its minimum concentration (0.5%) and in 
the shortest time (15 seconds) for the ease of use and 
reducing the chance of swallowing [32,40,68,69].

4. Cetylpyridinium chloride

Cetylpyridinium chloride mouthwash, which is usually 
used to reduce plaques and inflammation of the gums 
in dentistry and reduce the influenza virus in medicine, 
destroys viruse’s lipid capsid through a lysosomotropic 
mechanism and is therefore recommended to destroy 
the virus with capsid of the coronavirus [35,70-72].  
Baker et al. suggested 15ml of 0.05% cetylpyridinium 
chloride mouthwash which requires further clinical 
studies [73]. Dental discoloration is one of the side ef-
fects which could be prevented by a short-term use of 
this mouthwash [74].

5. Mouthwashes containing Citrox and beta-cyclo-

dextrin

Recently, French scientists have claimed that mouth-
washes containing Citrox and beta-cyclodextrin could 
destroy the coronavirus. In their laboratory study, they 
showed that the molecule could absorb the virus and 
destroy its walls. The perio plus is an example of these 
mouthwashes which could be the best choice in dental 
procedures due to its accessibility and cost-efficiency. 
However, no study has been conducted in this regard 
and further research is needed [41].

6. Essential oil mouthwashes

The essential oil mouthwashes have antiviral properties 
by damaging the viruses› membranes with envelopes 
such as influenza and herpes [41,75-76]. One of such 
mouthwashes is Listerine, which has been shown to de-
crease the viral load in the mouth in at least 30 minutes 
after use [77]. However, its antiviral effects are lower 
compared with chlorhexidine [78]. The Australian 
Dental Association 46 claimed that the mouthwash 
could be used against the coronavirus due to having an 
envelope. Gurzawska-Comis et al. mentioned the pos-
sible effects of the mouthwash on the coronavirus in 
their review study [45]. Due to the lack of in-vitro and 
in-vivo studies, a definite opinion on the mouthwash is 
not yet possible.

7. Other

Arakeri et al. reported that, 0.5% methylene blue 
mouthwash is a safe, strong and cost-effective mouth-
wash that can be a good alternative to other mouth-
washes to reduce the Covid-19 virus load in saliva. It 
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is recommended that mouthwash be used 10 minutes 
before receiving dental services and repeated every 5 
to 10 minutes to eliminate new viruses that have just 
emerged in the saliva [51].

Conclusion
According to the results, our recommendations on 

the use of mouthwash in the coronavirus pandemic 
are as follows: 9ml povidone-iodine mouthwash 0.5%, 
15 seconds, 15ml of 1.5-3% hydrogen peroxide, 15-30 
seconds and 15ml of chlorhexidine mouthwash with a 
concentration of 0.2-0.12% at a temperature of 47 °C 
for 30 seconds. Further studies are needed regarding 
other mouthwashes. It is not possible to comment de-
finitively on these mouthwashes until clinical studies 
are conducted in this field.
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