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ABSTRACT 
The high infection risk in dental offices during COVID-19 pandemic relies on the crucial role of saliva in 

supporting viral transmission either by airborne droplets and aerosols or by direct-contact. To avoiding 

cross-infection in dental setting the specific procedures needs fast salivary detecting tests for early 

diagnosis of both symptomatic and asymptomatic carrier patients. The use of virucidal oral mouthwashes 

reduces the viral transmission risk mediated through aerosols and salivary droplets. Prior to oral procedures 

are recommended 30 seconds oral cavity rinses and 30 seconds gargle in the throat with 9 ml 0.2-0.5 % 

providone-iodine, 15 ml 1-3% hydrogen peroxide, 15 ml 0.05-0.07% cetylpiridinium chloride or 15 ml 

0.12% chlorhexidine. 
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INTRODUCTION  
Since its outbreak COVID-19 is 

regarded as a world wide public health 

emergency condition that develops 

severe respiratory syndrome resulting in 

septic shock and multi-organ failure [1]. 

The novel coronavirus commonly 

named COVID-19, is a positive single-

stranded RNA virus that belongs to the 

zoonotic virus family of Coronaviridae. 

However, as its genome sequence proves 

a strong similitude to other 

coronaviruses like SARS-CoV and 

MERS-CoV so that according to the 

taxonomic considerations the scientific 

denomination is SARS-CoV-2 [2-5].  

Microscopically SARS-CoV-2 

virus has a crown-like appearance as its 

spherical surface is equipped with 

peplomers (spike-shaped proteins) that 

facilitates the binding to host cells 

receptors ACE2 [1,6]. 

The virus is highly replicated in 

type II alveolar cells of the lung (AT2) 

and other cells such as myocardial cells, 

intestinal enterocytes, stratified epithelial 

cells of esophagus epithelial cells of 

kidney and bladder [1]. 

During their daily activity the 

dental personnel is highly exposed to the 

risk of infection with bloodborne or 

airborne pathogens as even somewhat 

adequate protected according to the 

accepted rules of prevention the direct 

contact with saliva, blood and aerosols 

eventually cannot be completely avoided 

[7]. A further risk nowadays is the well-

known impact of COVID-19 pandemic, 
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which compels additional measures of 

infection control [3,8,9]. 

In dental settings the severe acute 

respiratory syndrome induced by SARS-

CoV-2 and its world wide spread as well 

resulted in extremely challenging 

working conditions of professionals due 

to the high risk of infection and the 

subsequent hazardous outcome. Dental 

personnel, namely dentists and dental 

assistants, are in the front of health care 

workers dealing with pandemic 

challenges [2-5].  

 

ROUTES OF SARS-CoV-2 

TRANSMISSION 

It was observed that the very fast 

transmission of COVID-19 relies on 

sneezing, coughing and inhaling 

respiratory droplets or aerosols and also 

on direct contact between ocular, nasal, 

and oral mucosa with previously infected 

environmental surfaces [1]. 

Excluding the symptomatic 

patients epidemiologically is pretty hard 

to identify the potential transmitters of 

the virus as the incubation period is 

rather spread so that both the pre-

symptomatic and asymptomatic and also 

doubtless those patients in the recovery 

phase might be involved [1]. 

Among the usual routes of SARS-

CoV-2 transmission by virus infected 

particles are reported the aerosols and 

droplet inhalation within a round 2 

meters radius or direct inoculation by 

unprotected touching of contaminates 

surfaces with respiratory droplets from 

infected individuals [5,10,11]. The 

incubation time may be 1-14 days [12]. 

Obviously the direct face-to-face 

contact between infected patient and the 

dental personnel, coughing, and sneezing 

are in the front of transmission routes. 

However, the indirect contact by 

touching firstly the contaminated 

surfaces and afterwards the own eyes, 

nose or face is as hazardous as the direct 

contact. Noteworthy to mention is also 

the infective risk of saliva droplets 

generated aerosols during laryngoscopy 

or dental procedures when using high 

speed burs [5,9]. 

However, it has to be mentioned 

that though World Health Organization 

in its protective regulations recognizes a 

lot of medical procedures that generate 

aerosols such as tracheal intubations, 

tracheotomy, noninvasive and manual 

ventilation, paradoxically does not 

include dental procedures as well [8,13]. 

In dentistry aerosols are considered 

those saliva particles of size less than 50 

μm which have the ability to reside 

airborne for a long time before to be 

inhaled or laid down on surfaces around. 

Though is proved that SARS-CoV-2 

spreads through aerosols is noteworthy 

to keep in mind the priority of 0.5-10 μm 

size particles in infection transmission 

[9]. 

Moreover, the insufficient standard 

protective measures have to raise another 

alarm signal concerning the patients in 

incubation period, asymptomatic or even 

denying their status of infected people 

[7,8]. 

 

THE ORAL PORTAL OF 

SARS-CoV-2 TRANSMISSION 

SARS-CoV-2 is equipped with 

membrane proteins that allow its 

adhesion to corresponding specific 

receptors located on the surface of host 

cells, which commonly is ACE2. The 

oral mucosa and mainly the tongue 

which is the support of more than 

95.86% oral ACE2 receptors are 

undoubted a portal of entry for SARS-

CoV-2 infection and further for high 

salivary risk of viral transmission [1]. 
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Though ACE2 receptors were also 

found in oral fibroblasts, T cells and B 

cells, altogether 95.86% of oral ACE2 

receptors are located in the epithelial 

cells of oral mucosa [1]. Meaningful is 

that the expression of ACE2 receptors is 

higher in minor salivary glands than in 

the lung [1,14]. 

Corroborated with the detected 

virus presence in saliva before the 

outbreak of lung symptoms and the high 

rate of SARS-CoV-2 in saliva (91.7%) at 

positive COVID-19 patients it seems 

reasonable to presume that the infection 

could spread from the salivary milieu 

[15-17]. 

Though of lower importance as 

compared to ACE2, a cell-surface 

protein located in the keratinized layer of 

oral mucosa and tongue, TMPRSS2 

(transmembrane protease serine 2), is 

another molecule promoting the SARS-

CoV-2 virus access in host cells by 

activating the binding process of spike 

protein to ACE2 receptors [1,18]. 

Moreover, since in the sulcular 

epithelium coexpress TMPRSS2 and 

ACE2 it seems that the periodontal 

pockets also play an additional role in 

spreading the infection, which might 

induce a faster and worse evolution in 

more advanced forms of periodontal 

inflammation [18]. 

Summarizing, SARS-CoV-2 virus 

has three pathways of entrance in saliva, 

through droplets originating in upper and 

lower respiratory tract, through 

periodontal fluid and through saliva 

secreted by minor salivary glands [1,19].

  

 

SALIVARY DIAGNOSIS OF 

COVID-19 INFECTION 

Saliva is a significant source of 

SARS-CoV-2 transmission in dental 

offices [7] as it was observed that the 

virus has increased affinity for ACE-2 

(angiotensin-converting enzyme 2) 

receptor, which is highly located in the 

respiratory and salivary gland duct 

epithelium and pathologically has a 

pivotal role in infection [5,15]. 

Accordingly saliva might have an 

increased load of SARS-CoV-2 raising a 

high concern related to the techniques of 

dental treatment using high-speed hand 

pieces and ultrasonic inserts that produce 

aerosols from saliva and blood [7]. 

ACE-2 is the main host cell 

receptor for SARS-CoV-2 adhesion and 

infection and is distributed in human 

body in quite a few organs, including 

salivary glands, where represents the 

tenth position according to its expression 

level [15]. The virus is delivered in 

saliva predominantly from upper and 

lower respiratory tracts. A 

supplementary way of access is the 

gingival creviculat fluid [19]. 

The current recommendation for 

COVID-19 laboratory testing relies on 

rRT-PCR technique (real-time reverse 

transcriptase polymerase chain reaction) 

which is regrettably time consuming and 

requires expensive facilities and 

adequate trained laboratory personnel as 

well [12]. 

To avoiding cross-infection in 

dental setting during COVID-19 

pandemic any specific treatment 

procedures needs fast salivary detecting 

tests for early diagnosis of both 

symptomatic and asymptomatic patients 

[16]. Resuming the literature in this 

context may be mentioned several 

additional diagnostic tools such as loop-

mediated isothermal amplification 

(LAMP) tests, antibody testing and 

microfluidic RT-PCR devices (Lab-on-a-

chip) [12]. 

As compared to PCR laboratory 

accepted standard, the Loop-mediated 
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isothermal amplification (LAMP) tests 

do not require dedicated equipment and 

the result is delivered in relatively short 

time, maximum one hour [12]. 

Antibody testing relies on the use 

of specific antibodies to SARS-CoV-2 

virus and is recommended to be used 

mainly for surveillance an less for early 

diagnosis of infection [12]. 

Microfluidic RT-PCR devices 

(Lab-on-a-chip) is mainly advantageous 

as require small sample volumes and 

offer fast detection by using the PCR 

gold standard test in a portable miniature 

device [12]. 

 

PROTECTION VALUE OF 

ORAL MOUTHWASHES 

In handling the SARS-CoV-2 

infected patients the dental personnel has 

to consider that the oral cavity has a 

pivotal risk role as it represents both the 

anatomical portal of entry and the ability 

to be a virus reservoir [1]. 

In this context the use of antiseptic 

oral mouthwashes as a preventing 

measure might improve the protection by 

reducing the pathogenicity and 

transmission risk due to lowering the 

salivary viral load [1]. The use of 

virucidal oral mouthwashes reduces the 

viral transmission risk mediated through 

aerosols and salivary droplets. Besides is 

also a low-cost and easy to apply 

preventive measure [1]. 

 Antiseptic mouthwashes are 

largely used preoperatively in dental 

treatments as routine method to lowering 

the microbial content of oral milieu [20]. 

Aiming to reduce the microbial and 

implicitly the viral load of aerosols and 

infected droplets, a Cochrane 

investigation of over 80% papers, 

supports the recommendation to use 

antimicrobial mouthwash previous to 

any dental maneuvers as supplementary 

protection against SARS-CoV-2 [17]. 

Providone-iodine (PVP-I) is a safe 

water-soluble iodine complex with 

higher virucidal activity than 

chlorhexidine or benzalkonium chloride. 

0.2% providone-iodine (PVP-I) 

containing mouthwashes may provide an 

efficient oropharyngeal protection since 

lowers the SARS-CoV-2 load in saliva 

and also inactivates the virus on surfaces 

due to its fast virucidal activity. Diluted 

concentration of 0,5%, 1% and 1,5% 

were active after direct contact in a very 

short time, at most 15 sec [20]. 

The virucidal activity achieved 

99,99% regardless the type of PVP-I 

concentration in the protective product, 

as follow: antiseptic solution for inert 

surfaces (10%), skin antiseptic (7.5%), 

mouthwash and gargles (1%) or throat 

spray (0.45%). Altogether the 1-5% 

concentrations of PVP-I completely 

inactivated SARS-CoV-2 while used for 

the nasal, oral, and surface 

decontamination. Moreover, used as 

gargle or mouthwash both undiluted and 

1:2 dilution were definitely active 

against SARS-CoV-2 [1]. 

Another protective maneuver to 

lowering the risk of nosocomial viral 

transmission and dental personnel 

consist in using 240 ml of 0.4% PVP-I 

solution for nasal irrigation and 10 ml of 

0.5% PVP-I solution for oral or 

oropharyngeal rinsing [1]. 

1% PVP-I is a safe oral antiseptic 

proving in vitro effectiveness against 

SARS-CoV and MERS-CoV pandemic 

coronaviruses. Its virucidal activity is 

higher than other antiseptics, including 

CHX [20]. 

Since the SARS-CoV-2 is 

vulnerable to oxidation, 1% hydrogen-

peroxide proved to have noticeable 

SARS-CoV-2 load reduction in saliva 
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and in 0.5% dilution resulted in viral 

inactivation on surfaces [1,20,21]. In 

dilution of 1-1.5% it is recommended in 

nasal and oral washes immediately after 

the onset of clinical symptoms, more 

exactly gargles three times a day and 

nasal washes two times a day means a 

nebulizer [21]. 

Its antiviral activity is based not 

only on the well known the oxidative 

and mechanical outcomes but also by the 

overexpression of the TLR-3 (toll-like 

receptor 3) that is in charge with 

generation of an innate inflammatory 

response resulting in the diminishing the 

infection development downward the 

respiratory tract [1,21-29]. 

However, further studies revealed 

that compared to hydrogen peroxide, the 

procedural rinsing with 0.5-1.5% PVP-1 

might be more efficient [30-33] and 1% 

hydrogen peroxide as rinse before 

intraoral treatments in SARS-CoV-2 

infected patients might be of 

questionable relevance, giving only a so 

called false sense of security for dental 

personnel and cross transmission risk 

[23]. 

Though a broad spectrum 

antiseptic, which is active against both 

Gram-positive and Gram-negative 

bacteria, aerobes and facultative 

anaerobes or fungus, clorhexidine has 

extremely reduced virucidal activity 

against coronaviruses [20, 34-38]. 

Presently no argument may be yet 

forwarded to recommend the CHX 

(chlorhexidine) containing mouthwashes 

to reducing the SARS-CoV-2 load in 

saliva though it was reported a 

temporary decrease for two hours after 

CHX rinse. Further studies needs also 

OCT (octenidine) as it was observed a 15 

seconds antiviral effect on aerosol 

transmission [1]. 

Surfactants like the quaternary 

ammonium salt CPC (cetylpiridinium 

chloride) in concentration of 0.05-0.1% 

could be also used for rinsing before oral 

procedures due to its broad spectrum of 

antiseptic activity, including virucidal, 

and the ability to reduce the salivary 

SARS-CoV-2 load [1,20,24]. 

Though rinses with oral antiseptics 

might be efficient in reducing the SARS-

CoV-2 load in saliva caution has to be 

taken as equally they are in position to 

also remove the nasal and oropharyngeal 

protective microflora [1]. 

Unlike the strong in vitro evidence 

for using oral antiseptics in reducing the 

salivary SARS-CoV-2 load the in vivo 

results are rather conflicting so that 

summarizing, currently might be 

recommended prior oral procedures 30 

seconds oral cavity rinses and 30 

seconds gargle in the throat with 9 ml 

0.2-0.5 % PVP-I, 15 ml 1-3% hydrogen 

peroxide, 15 ml 0.05-0.07% CPC or 15 

ml 0.12% CHX [1,20]. 

 

CONCLUSIONS 

Saliva is a significant source of 

SARS-CoV-2 transmission in dental 

offices. To avoiding cross-infection in 

dental setting any specific treatment 

procedures needs fast salivary detecting 

tests for early diagnosis of both 

symptomatic and asymptomatic carrier 

patients. The use of virucidal oral 

mouthwashes reduces the viral 

transmission risk mediated through 

aerosols and salivary droplets. Prior to 

oral procedures are recommended 30 

seconds oral cavity rinses and 30 

seconds gargle in the throat with 9 ml 

0.2-0.5 % providone-iodine, 15 ml 1-3% 

hydrogen peroxide, 15 ml 0.05-0.07% 

cetylpiridinium chloride or 15 ml 0.12% 

chlorhexidine. 

. 
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