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Abstract: The corona virus disease 2019 (COVID-19) caused by severe acute respiratory
syndrome corona virus 2 (SARSCoV-2), first detected in Wuhan, Hubei province of China,
has emerged rapidly as a health crisis that has challenged health systems and health
professionals all over the world. Transmission occurs primarily through droplet spread or
contact routes. Due to these characteristics dental staff and dental practitioners are
considered to be at the highest risk of acquiring SARS-CoV-2 infection because of their
prolonged face to face exposure to patients and exposure to respiratory secretions and
aerosols produced during procedures like ultrasonic scaling and cavity/access preparation
using a high-speed air rotor with water jet cooling systems. Antiseptic mouthwashes have
been widely used as a standard measure before routine dental treatment, especially
preoperatively. They have an essential role in reducing the number of microorganisms in
the oral cavity. Hence, present review of literature provides details on role of mouthwash in
prevention of Covid-19 transmission.
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Introduction: The corona virus disease also known as COVID-19 is a viral infection that
first reported in Wuhan, China in December, 2019, which rapidly involve the most of
countries in world.1 COVID-19 is caused by severe acute respiratory syndrome corona virus
(SARS-CoV-2)2, which can be transmitted by direct or indirect contact with infected persons.
Direct transmission may happen when infected secretions or droplets from a contaminated
person reach the oral, nasal and/or conjunctival mucosa of a susceptible host when the former
coughs, sneezes, breaths or talks. SARS-CoV-2 is primarily transmitted through respiratory
droplets (particles > 5 μm in diameter), but recent findings suggest that virus transmission
may be possible through aerosolized droplet nuclei (particles ≤ 5 μm in diameter). 3 While
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droplets quickly settle to the ground or to surfaces and travel to shorter distances, droplet
nuclei can be suspended in the air for longer times and may travel to longer distances.
Indirect transmission is possible trough hand-mediated transfer of the virus from
contaminated objects or surfaces (fomites) to the before mentioned mucosa.4
Dental staff and dental practitioners are considered to be at the highest risk of
acquiring SARS-CoV-2 infection because of their prolonged face to face exposure to patients
and exposure to respiratory secretions and aerosols produced during procedures like
ultrasonic scaling and cavity/ access preparation using a high-speed air rotor with water jet
cooling systems.5
Antiseptic mouthwashes have been widely used as a standard measure before routine
dental treatment, especially preoperatively. They have an essential role in reducing the
number of microorganisms in the oral cavity. Recent publications have suggested that rinsing
the oral cavity may control and reduce the risk of transmission of SARS-CoV-2.6 Hence,
present review of literature provide details on role of mouthwash in prevention of Covid-19
transmission.
Use of oral antiseptics used against viral infection
Mouthwashes are widely used solutions for rinsing the mouth, especially before oral surgical
and periodontal procedure, due to their ability to reduce the number of microorganisms in the
oral cavity and colony-forming units in dental aerosols.
Chlorhexidine (CHX)
Chlorhexidine over a period of last 40 years has been thoroughly investigated and
successfully used as plaque control agent in dental practice. CHX is a broad-spectrum
antiseptic that acts against Gram positive and Gram-negative bacteria, aerobes, facultative
anaerobes, and fungus by increasing the permeability of the bacterial cell wall, causing its
lysis.
Evidence indicates an in vitro effect against lipid enveloped viruses such as influenza
A, parainfluenza, herpes virus, cytomegalovirus, and hepatitis B. Although COVID-19 is an
enveloped virus, 0.12% CHX gluconate was suggested to have little or no effect against
corona viruses when compared with other mouthwashes.7,8 However, Yoon et al. (2020)
found SARS-CoV-2 suppression for two hours after using 15 ml 0.12% CHX once,
suggesting that its use would be beneficial for the control of COVID-19 transmission.9
Povidone - Iodine (PVP-I)
Povidone-iodine is a broad-spectrum antimicrobial mouthwash. It is a water-soluble
compound of the iodine and the carrier molecule povidone. On interaction with the tissue, the
carrier complex gradually releases free iodine. This steady release helps to reduce tissue
irritation, diminishes possible harmful effects, and also maintains its germicidal activity.
Povidone-iodine is effective against Gram-positive and Gram-negative bacteria, fungi, and
viruses. Its antimicrobial effect is attributed to destabilization of the cell membranes and
disruption of certain metabolic pathways.10
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Kawira et al. demonstrated inactivation of SARS-CoV-1 with various PVP-I dilutions
from 0.23 to 1% at 2-min exposure time. He concluded that the PVP-I products for gargling
and spraying the throat may have a prophylactic effect on SARS during outbreaks. 11
Cetylpyridinium chloride (CPC)
Cetylpyridinium Chloride is a broad-spectrum biocide used in dentistry; it´s main function is
to disrupt the lipid layer of the virus membrane. As this agent has the ability to disrupt the
lipid envelope, it was suggested that it may be beneficial against other enveloped viruses such
as corona viruses.12
Hydrogen Peroxide (H2O2)
Hydrogen peroxide, a popular bleaching agent used in dentistry produces free radicals of
oxygen, which help in lightening of discolored teeth. The antimicrobial action of hydrogen
peroxide is also based on the ability of the free radicals to disrupt the microbial lipid
membrane.13 Hydrogen peroxide has been shown to disrupt lipid membranes through
production of oxygen free radicals. A recent systematic review reported that some enveloped
viruses, including corona virus, are inactivated by 0.5% hydrogen peroxide.14
Herbal Mouthwashes
Levy et al (2020) noted that plant polyphenols may help in the therapeutic strategy for the
management of SARS-CoV-2 infection.15 Polyphenols have antiviral, antioxidant, antiinflammatory, antiobesogenic, antidiabetic, antithrombotic, and prebiotic effects. In addition
to polyphenols, plants also contain terpenes and saponins. These substances are present in the
essential oils of medicinal plants and are virucidal. Saponins are used as surfactants and
natural detergents. Soap also helps to kill coronavirus by destroying the envelope of the virus.
Saponins have properties of foaming and because of this, can disrupt the lipid‐based envelope
of the virus.16
Triphala
Triphala is a dried powder of three fruits: Indian gooseberry (Emblica officinalis), black
myrobalan (Terminalia chebula) and belleric myrobalan (Terminalia bellirica).17 Srikumar et
al. (2007) in a study observed that triphala possesses antibacterial activity against the
bacterial isolates (Klebsiella pneumoniae) of HIV infected patients. Besides having an
excellent antibacterial and antifungal action, triphala has demonstrated antiviral action
against HSV-1, cytomegalovirus, and HIV. However, studies have not been conducted to
demonstrate its efficacy against any of the human corona virus strains.18
Thymol containing compounds/essential oils
In an a recent study, it was seen that that biological substrates such as Thymol, Limonene,
and Isothymol obtained from the essential oil of the plant Ammoides verticillata can obstruct
the activity of the ACE-2 as a receptor for SARS-CoV-2. This fact may be suggestive of a
possible role of thymol containing mouthwashes in reducing risk transmission during the
present SARS-CoV-2 outbreak.17

8120

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 11, 2020

Recommendation: Gently gargle for 30 seconds in the oral cavity and 30 seconds in the
back of the throat 1.5% or 3% H2O2 15 ml; PVP-I, 0.2%, 0.4%, or 0.5% 9 ml; 0.12% CHX
15 ml or 0.05% CPC 15 ml.
Author/Associations
Recommendation
American Dental Association (2020)
Use 1.5% hydrogen peroxide (commercially
available in the US) or 0.2% povidone as a
preprocedural mouthrinse.19
US Centers for Disease Control (CDC)
Recommended
using
a
mouthwash
containing 1.0-1.5% H2O2 as a preprocedural rinse before dental treatment20
Yoon JG et al. (2020)
0.12% CHX 15 ml for 30 sec9
Mady LJ et al. (2020)
10 mL of 0.5% aqueous PVP-I solution21

World Health Organization

0.2% povidone-iodine or 0.5–1% hydrogen
peroxide as an antimicrobial mouth rinse can
reduce the load of virus in the oral cavity.22

Conclusion: Within the limitations of available literature and clinical evidence, it has been
suggested that the use of pre-procedural mouthwashes in dental practice can reduce SARSCoV-2 viral load and reduce the cross infection risk while treating patients during the Covid19 pandemic.
References
1. COVID CDC, Team R. Severe outcomes among patients with coronavirus disease
2019 (COVID-19)-United. Morb Mortal Wkly Rep. 2020; 69(12):343-6.
2. Zou L, Ruan F, Huang M, et al. SARS-CoV-2 viral load in upper respiratory
specimens of infected patients. N Engl J Med 2020:1177–9.
3. World Health Organization. Transmission of SARS-CoV-2: implications for
infection prevention precautions. July 09, 2020. https://www.who.int/publicati
ons/i/item/modes-of-transmission-of-virus-causing-covid-19-implications-foripcprecaution- recommendations [accessed on September 05, 2020].
4. Kumar P, Subramanian K. Demystifying the mist: sources of microbial bioload in
dental aerossol. J Periodontol 2020.
5. Tan WJ, Zhao X, Ma XJ, Wang W, Niu P, Xu W. A novel corona virus genome
identified in a cluster of pneumonia cases Wuhan, China 2019-2020. China CDC
Wkly. 2020;2:61.
6. Vergara-Buenaventura A, Castro-Ruiz C. Use of mouthwashes against COVID-19 in
dentistry. Br J Oral Maxillofac Surg. 2020 Oct;58(8):924-927.
7. Fehr AR, Perlman S. Coronaviruses: an overview of their replication and
pathogenesis. Methods Mol Biol 2015;1282:1–23.
8. Kampf G, Todt D, Pfaender S, et al. Persistence of coronaviruses on inanimate
surfaces and their inactivation with biocidal agents. J Hosp Infect 2020;104:246–51.
9. Yoon JG, Yoon J, Song JY, et al. Clinical significance of a high SARSCoV- 2 viral
load in the saliva. J Korean Med Sci 2020;35:e195.

8121

European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 07, Issue 11, 2020

10. Al-Saeed MY, Babay N. The use of povidone-iodine and hydrogen peroxide mixture
as an adjunct to non-surgical treatment of slight to moderate chronic periodontitis.
Saudi Dent J 2009;21:127-33.
11. Kariwa H, Fujii N, Takashima I. Inactivation of SARS coronavirus by means of
povidone-iodine, physical conditions and chemical reagents. Dermatology.
2006;212(Suppl 1):119–23.
12. Popkin DL, Zilka S, Dimaano M, Fujioka H, Rackley C, Salata R, Griffith A,
Mukherjee PK, Ghannoum MA, Esper F. Cetylpyridinium Chloride (CPC) Exhibits
Potent, Rapid Activity Against Influenza Viruses in vitro and in vivo. Pathog Immun.
2017;2(2):252-269.
13. Ren YF, Rasubala L, Malmstrom H, Eliav E. Dental care and oral health under the
clouds of COVID-19. JDR Clin Trans Res 2020;5:202-10.
14. Omidbakhsh N, Sattar S A. Broad-spectrum microbicidal activity, toxicologic
assessment, and materials compatibility of a new generation of accelerated hydrogen
peroxide-based
environmental
surface
disinfectant. Am
J
Infect
Control 2006; 34: 251-257.
15. Levy E., Delvin E., Marcil V. Can phytotherapy with polyphenols serve as a
powerful approach for the prevention and therapy tool of novel coronavirus disease
2019 (COVID-19)? Am J Physiol Endocrinol Metab. 2020;319:E689–E708.
16. Math MV, Kattimani YR, Gadda RB, Khadkikar RM. Plant products in reducing
spread of coronavirus infection (COVID-19). Br J Oral Maxillofac Surg. 2020 Nov
17:S0266-4356(20)30891-3.
17. Khan ZA. Preventive role of mouthwashes in COVID-19 disease transmission: An
overview. Asian J Oral Health Allied Sci 2020;10:9.
18. Srikumar R, Parthasarathy NJ, Shankar EM, Manikandan S, Vijayakumar R,
Thangaraj R, et al. Evaluation of the growth inhibitory activities of Triphala against
common bacterial isolates from HIV infected patients. Phytother Res 2007;21:47680.
19. American Dental Association. 2020. ADA interim guidance for minimizing risk of
COVID-19 transmission. Available from URL: https://www.kavo.com/enus/resource-center/ada-interim-guidance-minimizing-risk-covid-19-transmission
20. https://clinicaltrials.gov/ct2/show/NCT04409873
21. Mady LJ, Kubik MW, Baddour K, et al. Consideration of povidone-iodine as a public
health intervention for COVID-19: utilization as “Personal Protective Equipment” for
frontline providers exposed in high-risk head and neck and skull base oncology care.
Oral Oncol 2020;105:104724.
22. World Health Organization. Clinical management of severe acute respiratory
infection when novel coronavirus (2019-nCoV) infection is suspected: interim
guidance; 2020a. Available from: https://www.who.int/publications-detail/clinicalmanagement-of-severe-acute-respiratory-infection-when-novel-coronavirus-(ncov)infection-is-suspected.

8122

