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ABSTRACT
COVID-19 (SARS-CoV-2) emerged globally in the latter part of 2019 and has 

spread to every country, leading to a pandemic with increasing infections 

and deaths related to the virus. COVID-19 has an aerosol transmission that 

causes infection primarily through the mouth, nose, and eyes and is transmit-

ted primarily by the mouth (breathing, coughing) and nose (sneezing). Use of 

masks when out in public has been recommended, and in some geographic 

areas, mandated to limit potential contact with aerosol containing the virus 

in an attempt to stem infection spread. Recent studies have indicated that a 

large percentage of those infected with COVID-19 are asymptomatic carri-

ers able to transmit the virus to others through normal activities that pro-

duce aerosol, such as talking, exhaling, sneezing, and coughing. Viral load 

related to COVID-19 has been reported to be consistently high in the saliva 

and relatively higher than found in the oropharynx during the early stages 

of infection. Patients need to remove their masks during dental treatment, 

and if the virus is present in the mouth, they may spread it into the room 

air via aerosol when talking or breathing prior to treatment initiation. High-

volume evacuation aids in elimination of aerosol created during treatment 

but may not completely eliminate virus particle spread into the operatory 

air and hence throughout the office. Pretreatment rinsing with specific 

mouth rinses has been advocated to inactivate any SARS-CoV-2 virus pres-

ent in the patient’s mouth and eliminate aerosolization of those active par-

ticles. This course will review the various mouth rinses available, and their 

effectiveness on SARS-CoV-2 for use as pretreatment rinses, and improved 

home care to limit potential spread of the virus with asymptomatic carriers. 

EDUCATIONAL OBJECTIVES
Upon completion of this course, the dental professional should be able to:

1. Incorporate basic practices to limit or prevent COVID-19 spread in the 

dental practice

2. Minimize the potential of asymptomatic carriers to spread the virus in 

the dental practice

3. Describe available mouth rinses and their effectiveness against COVID-19

4 Limit potential spread of the virus to those one may encounter when 

unable to wear a mask, such as fellow home residents, and aid in improv-

ing periodontal health in general through incorporation of antiviral oral 

rinses in home care
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INTRODUCTION
COVID-19 is the disease caused by the severe acute respiratory 

syndrome coronavirus-2 (SARS-CoV-2). It emerged in late 2019 

and spread across the globe, leading to a pandemic with infec-

tions and deaths increasing daily. With this, changes have occurred 

across society to stem the potential spread of the virus and the 

health issues resulting from exposure. 

COVID-19 travels as an aerosol, causes infection primarily 

through the mouth, nose, and eyes, and is transmitted primarily 

by the mouth (breathing, coughing) and nose (sneezing). Use of 

masks when in public is recommended, and in some geographic 

areas, mandated to limit potential contact with aerosols con-

taining the virus in an attempt to reduce the spread of infec-

tion. Recent studies indicate that a large percentage of those 

infected with COVID-19 are asymptomatic carriers. Those indi-

viduals present with no symptoms of the infection but are actively 

infected, being able to transmit the virus to others through nor-

mal activities that produce aerosols, such as talking, exhaling, 

sneezing, and coughing. Evidence indicates that the percent-

age of asymptomatic carriers is between 30% and 50% of those 

who are infected.1-6 With the potential of asymptomatic trans-

mission, individuals may be infected and not aware of that state 

due to a lack of symptoms. Masks are worn to prevent potential 

spread of the virus. Yet, there are individuals who resent having 

to wear masks and simply refuse to do so. This has made trans-

mission prevention challenging, and the refusal to wear masks 

when in public has added to the increase in infection rates being 

reported.7 While we eagerly await widespread antiviral vaccine 

inoculation, we have an opportunity to reduce the risk of trans-

mission and infection through enhanced oral care practices in 

the dental office and in the home. 

IMPROVING SAFETY IN THE PRACTICE AND LIMITING 
POTENTIAL SPREAD OF COVID-19 DURING TREATMENT
Dental offices have by and large followed the recommendations 

of the Centers for Disease Control and Prevention (CDC), Amer-

ican Dental Association (ADA), and state health departments 

requiring mask-wearing by all staff while in the office as well as 

patients when they present for appointments. This, combined 

with limiting how many individuals are in the waiting room, has 

helped limit potential spread in the dental practice. But patients 

during treatment have to remove the mask to allow planned care 

while in the operatory chair. Prior to initiating treatment on the 

patient in the chair, once the mask is removed, aerosols are pro-

duced as they breathe and talk. Unmasked mouths and noses can 

spread potentially infected aerosols throughout the operatory 

and flow to other parts of the dental office, invisibly contacting 

others. This contact can be with clothing and other items that, in 

turn, can be touched and potentially transferred by the fingers to 

the face, by rubbing the eyes, or by brushing hair. Although it has 

been recommended that staff wear disposable gowns, patients or 

their escorts typically are not wearing these, and that aerosol can 

settle on their clothes. Additionally, the majority of treatment we 

render to patients produces aerosols that can further increase the 

potential spread of the virus through the office. Extraoral evacua-

tion (high-volume suction) aids in control of aerosol spread when 

a high-speed handpiece or ultrasonic/piezo with its water spray 

is being utilized. But can we reduce the virus that may be in the 

saliva prior to treatment to decrease potential aerosolization?

Viral load related to COVID-19 has been reported to be con-

sistently high in the saliva and relatively higher than found in the 

oropharynx during the early stages of infection.8,9 Unfortunately, 

the patient cannot wear a mask during most dental treatments, so 

the potential to spread any virus intraorally is present.9 This can 

be generated through normal exhalation and speaking.10,11 Uti-

lization of high-volume evacuation helps following the patient’s 

removal of the mask or during actual treatment, so any aerosol 

generated is removed and not allowed to become suspended in 

the operatory’s air. 

DECREASING IN-OFFICE  
VIRAL SPREAD IN THE OPERATORY
Recommendations regarding treatment room preparation for 

patient care have changed considering COVID-19 and its potential 

for aerosol transmission. Those recommendations have included 

the following:12-15 

• Disposable single-use plastic chair cover—Aids in room cleanup 

following patient treatment as surfaces that may have had con-

tact with aerosol generated during treatment is removed. Areas 

may be missed if the chair is simply wiped down after patients. 

• Full-coverage disposable gown by treatment personnel—Pre-

vents contaminated aerosol produced during treatment from 

contacting underlying clothing and transfer of potentially con-

taminated clothing outside the dental office. 

• Disposable bouffant head cover—Prevents aerosol contact with 

the head and hair of the treatment personnel and limits pros-

pect of transfer out of the dental office at the end of the day.

• Disposable shoe covers—Prevents aerosol contact with cli-

nicians’ shoes and potential transfer out of the dental office.

• UV virus air filtration—Potentially removes and inactivates 

any virus in the room’s air, decreasing potential for infected 

aerosol spread. With all precautions, there is still some poten-

tial for aerosols generated during treatment to be in the opera-

tory’s air, circulating throughout the office. 

• Face mask—Prevents inhalation of potentially infected aero-

sols and is to be worn by anyone in the dental office as per 

ADA and CDC guidelines.

• Face shield—Covers areas of the face that a mask or eye/safety 

glasses does not cover to protect from aerosol exposure.

• High-volume evacuation—Used during all treatment to evacu-

ate aerosol produced during treatment and minimize spread 

of potentially infected aerosol throughout the room.16

• Social distancing in the waiting area—Patients contact the 

office prior to entering for their appointment (phone, text, or 

email). They are instructed when to enter the dental office only 

when the operatory is ready for them so they are not sitting in 

the waiting area, potentially spreading virus through contact 

with furniture or sitting within six feet from other patients.
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• Treating ultrasonic reservoirs and dental unit waterlines—

Used continuously, antimicrobial cleaners can reduce the 

amount of microbial transmission of aerosols generated by 

dental procedures and equipment.17,18 

• Hand-washing stations—Placement of antiseptic gel at the 

front desk and in the waiting area for patients to use when 

entering the office and following treatment when they return 

to the front desk to check out.

• Temperature check—Verifies upon entering the office that 

patients or staff are not showing the symptom of a fever.19 

Wearing masks, face shields, disposable uniforms, and cover-

ings, along with high-volume evacuation, treating waterlines and 

ultrasonic reservoirs, washing hands, and social distancing in the 

waiting area all help to some degree in preventing transmission 

and infection in the dental environment, but no one action alone 

is sufficient to stop the spread of the disease. All the listed rec-

ommendations working together help reduce the risk of poten-

tial aerosol spread in the dental office. However, addition of an 

oral hygiene regimen, with patient oral rinsing prior to dental 

treatment, may further reduce but not necessarily eliminate the 

risk of infection and transmission. But managing viruses intra-

orally prior to the initiation of treatment should be considered 

to minimize or eliminate the infection potential of the aerosol 

produced. Human saliva may play a pivotal role in transmission 

of SARS-CoV-2.20,21 Disinfecting the oral cavity and saliva may 

have a significant role in reducing transmission of the disease. 

ORAL PRETREATMENT RINSING
Recent evidence suggests a role of the oral cavity in the transmis-

sion and pathogenicity of SARS-CoV-2. Antiseptic mouth rinses 

may help in reducing the viral load in the oral cavity, thereby prob-

ably reducing risk of transmission through aerosol production 

during talking, breathing, and other actions.22 SARS-CoV-2 spreads 

by coughing, sneezing, droplet inhalation, and contact with sur-

faces contaminated by aerosol. As outlined, sufficient evidence has 

been reported regarding the presence of SARS-CoV-2 in human 

saliva, making it a potential transmission route for COVID-19. 

Those in a dental practice—doctor, staff, and patients—have a 

risk of SARS-CoV-2 infection due to close contact with potential 

exposure to saliva-contaminated droplets and aerosols gener-

ated during dental procedures. In addition, saliva-contaminated 

surfaces could lead to potential cross-infection. Hence, the con-

trol of saliva-related transmission in the dental office is critical, 

especially during the pandemic period of COVID-19.23 Commu-

nity transmission of SARS-CoV-2 often occurs before symptom 

onset, and with the reported high percentage of asymptomatic 

carriers, potential for inadvertent aerosolization in the dental 

setting should be considered. In the absence of a system of con-

tact tracing, it is not possible to know when someone becomes 

infected and by whom in the dental office or in social settings 

generally. In human infections, SARS-CoV-2 viral load rises slowly 

over multiple days and remains near the limit of detection of rapid, 

low-sensitivity tests.24 It is therefore prudent to assume that each 

patient seen in the dental office may be potentially infected and 

asymptomatic and treat them accordingly.

Oral rinses are widely used solutions for microbial reduction, 

especially before oral and periodontal surgery and any aerosol-

producing procedure.25-27 Both the American Dental Association28 

and the Centers for Disease Control and Prevention29 have recom-

mended the use of preprocedural oral rinses prior to dental pro-

cedures. Utilization of a pretreatment antimicrobial oral rinse is 

generally believed to reduce the number of oral microbes, includ-

ing viruses, present. A pretreatment oral rinse is recommended 

even when a rubber dam will be utilized, as there will be periods 

prior to dam placement and removal when the patient’s breath-

ing without a mask could potentially spread saliva containing 

the virus. Various oral rinses have been advocated for use as a 

pretreatment rinse. Yet, not all oral rinses are equally effective as 

antimicrobials, and some present additional issues with their use. 

Dental personnel and patients may benefit from the routine use 

of preprocedural mouth rinses.30 SARS-CoV-2 has shown that it is 

vulnerable to oxidation, so a pretreatment oral rinse containing 

oxidative agents such as 1% hydrogen peroxide or 0.2% povidone 

has been recommended for the purpose of reducing the salivary 

load of oral microbes, including potential SARS-CoV-2. It has 

been reported that some oral rinses, including those containing 

cetylpyridinium chloride, chlorine dioxide, and povidone-iodine, 

were able to decrease salivary load of the virus for up to six hours 

following use.31 Yet, not all oral rinses have demonstrated to be 

effective antiviral agents, and some present with negatives that 

limit use in the office as a pretreatment rinse or by the patient 

in daily home care.

Furthermore, some reports confuse the human coronavirus 

(associated with the common cold) with its more infectious and 

deadly cousins. The reported evidence of the antiviral activity 

of products against human coronavirus (HCoV) 229E, severe 

acute respiratory syndrome coronavirus (SARS-CoV), Middle 

East respiratory syndrome-related coronavirus (MERS-CoV), 

or other viruses may not be generalized to the antiviral activity 

against SARS-CoV-2.32 Therefore, it is important to test a product 

against SARS-CoV-2 specifically. To date, such testing has been 

confined to biocontainment infectious disease laboratories, but 

clinical studies with infected humans are underway at several 

research universities.

CETYLPYRIDINIUM CHLORIDE (CPC)
Cetylpyridinium chloride (CPC), a quaternary ammonium com-

pound, is reported safe for use in humans.33,34 Oral rinses with con-

centrations of 0.05% have been used to reduce dental plaque and 

gingivitis.35,36 It has also been reported as an alternative rinse in 

those patients who develop mucosal irritation and stains related 

to chlorhexidine (CHX) for bacterial reduction.37 The antiviral 

effects of cetylpyridinium chloride have been demonstrated to be 

effective in influenza patients, significantly reducing the severity 

and duration of related cough and sore throat.38 Therefore, it has 

been hypothesized that it may be effective against SARS-CoV-2 

based on its lysosomotropic action and its ability to destroy viral 

capsids.39 These findings indicate that CPC could be effective 
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against other enveloped viruses such as coronaviruses.39 Currently, 

the published literature has not reported any evidence confirm-

ing cetylpyridinium chloride has any effect on SARS-CoV-2, so 

its application as a pretreatment rinse prior to dental care may 

not have any effect on potential spread of the virus with aero-

sol production when the patient is unmasked during treatment. 

POVIDONE-IODINE 
Studies have demonstrated that povidone-iodine has a higher 

virucidal activity than other commonly used antiseptic agents, 

including CHX and benzalkonium chloride.40,41 There has been 

a reported prevalence of 0.4% allergy cases. Its effectiveness has 

been well demonstrated through many in vitro studies against 

multiple viruses, including SARS-CoV, MERS-CoV, and influenza 

virus A (H1N1).40,42 Nasal and oral use with concentrations of 

1%–5% are reported as effective at inactivating SARS-CoV-2 after 

60-second exposure times.43 Virucidal activity was present at con-

centrations as low as 0.5% with a contact time of 15 seconds.44 

Several negatives present with use of povidone-iodine as an oral 

rinse. There is potential for an allergic reaction in some patients 

who are sensitive to iodine. Additionally, the taste of povidone-

iodine oral rinses, even at low concentrations, is objectionable 

to most patients and has the potential to stain composite resins 

being placed during the appointment.

HYDROGEN PEROXIDE
Hydrogen peroxide found in a number of commercial oral rinses 

at concentrations of 1.5% and 3.0% is an odorless liquid. Lack of an 

adverse soft-tissue effect was found in many studies of 1%–1.5% 

concentrations used as a daily rinse over two years’ follow-up.45 

Studies have reported that 3% concentration effectively inacti-

vated adenovirus types 3 and 6, adeno-associated virus type 4, 

rhinoviruses 1A, 1B, and type 7, myxoviruses, influenza A and B, 

respiratory syncytial virus, strain long, and coronavirus strain 

229E within 1–30 minutes, discovering that coronaviruses and 

influenza viruses were the most sensitive.46 Since SARS-CoV-2 is 

vulnerable to oxidation, preprocedural mouth rinses containing 

oxidative agents such as 1% H
2
O

2
 have been suggested to reduce 

the salivary viral load.28 Unfortunately, this recommendation does 

not appear to be supported in recent literature, as it was found to 

be minimally effective as a virucidal agent for SARS-CoV-2 after 

contact times as long as 30 seconds.47-49 

CHLORHEXIDINE (CHX)
Chlorhexidine is a broad-spectrum antiseptic that acts against 

gram-positive and gram-negative bacteria, aerobes, facultative 

anaerobes, and fungi by increasing bacterial cell wall permeabil-

ity, causing lysis.50 It has been used in dentistry to reduce dental 

plaque and treat periodontal disease.51 Chlorhexidine has been 

shown to break up oral biofilm, allowing access to deeper bac-

teria being protected by the biofilm’s structure.52 Evidence indi-

cates chlorhexidine has an in vitro effect against lipid-enveloped 

viruses such as influenza A, parainfluenza, herpes virus 1, cyto-

megalovirus, and hepatitis B.53,54 However, chlorhexidine may not 

be effective for killing SARS-CoV-2.21 Studies have shown that 

chlorhexidine is ineffective for inactivating some coronavirus sub-

types, suggesting that it is also ineffective against SARS-CoV-2.55 

Although SARS-CoV-2 is an enveloped virus, chlorhexidine has 

been reported to have little or no effect against coronaviruses 

when compared with other mouth rinses.56 

CHLORINE DIOXIDE (CLO
2
)

Chlorine dioxide (ClO2) acts as an oxidizing agent, reacting with 

several cellular constituents including the cell membrane of 

microbes. Oxidation of proteins and lipids in the cell membrane 

leads to the death of the organism. Stabilized chlorine dioxide 

(Cloralstan) has been reported in the literature to reduce both 

plaque and gingival indices and bacterial counts in the oral cav-

ity similar to other routinely used oral rinses.57 The solution has 

shown a high safety and efficacy with concentrations of up to 

40 ppm in drinking water reported to not show any toxicity in 

subchronic oral toxicity tests.58 A lack of cytotoxicity to human 

cells and selective toxicity to bacteria appears to be related to 

the cell membrane structure. Microbial cells are killed extremely 

fast, with kill times for bacteria in the order of seconds of contact 

time with chlorine dioxide. Thus, contact time is sufficient to kill 

all bacteria, but short enough to keep chlorine dioxide from pen-

etrating into the living tissues of the patient, minimizing cytotoxic 

effects when applying it as an antiseptic such as an oral rinse. 

Most importantly, bacteria are not able to develop resistance 

against chlorine dioxide.59 Stabilized chlorine dioxide oral rinse 

(Cl SYS Oral Rinse, Rowpar Pharmaceuticals Inc., Scottsdale, AZ) 

demonstrated 100% kill activity against periodontal pathogens 

and, in some cases, achieved a high kill at the one-minute mark.60 

Enterococcus faecalis, a common oral inhabitant that is difficult 

to kill, has been linked with endodontic reinfection of previously 

treated canals, and has been reported to be inactivated with chlo-

rine dioxide.61 Another common bacterium associated with infec-

tion, both oral and systemic, is Escherichia coli. Chlorine dioxide 

has been reported to kill this bacterium in wastewater as well 

as prior strains of SAR-CoV.62 Chlorine dioxide is active against 

cytomegalovirus, polio virus, herpes I and II, HTLV-III, Candida 

albicans, and Pseudomonas.63 Variation in receptor binding may 

determine infectivity of a particular virus. Thus, what is effec-

tive against one type of virus, even other human coronaviruses, 

may not extrapolate to SARS-CoV-2. So, chlorine dioxide as an 

oral rinse has a broad range of microorganism cytotoxicity. With 

regard to SARS-CoV-2, chlorine dioxide as an oxidizing agent 

reacts to the virus capsid proteins, leading to destruction of the 

virus. Recently concluded studies reported that chlorine diox-

ide had a high effectiveness against SARS-CoV-2 when used as 

an oral rinse and can be effectively utilized prior to dental treat-

ment to reduce or eliminate virus present in the saliva and oral 

cavity that may become aerosolized when the patient removes 

their mask to initiate treatment or during treatment. An in vitro 

study on a specific brand of chlorine dioxide-containing oral rinse 

reported that Cl SYS Ultra Sensitive rinse reduced SARS-CoV-2 

by 98.4% in 30 seconds.64 Similarly, in vitro study on mint-flavored 
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Cl SYS Sensitive rinse demonstrated reduction of 98.44% in 30 

seconds.65 An added benefit of chlorine dioxide in an oral rinse 

compared to other rinses that have been shown to be effective 

against SARS-CoV-2 is that it has no discernable flavor, so patient 

objections to its use as a pretreatment rinse or recommended 

daily rinse are overcome. 

HOME CARE WITH AN ANTIVIRAL DIRECTION
Saliva, as previously discussed, is a harbor for SARS-CoV-2. Evi-

dence suggests a role of the oral cavity in the transmission and 

pathogenicity of SARS-CoV-2, and day-to-day consideration of 

this may play an important role in preventing casual spread of 

the virus. Routine daily use of antiseptic mouth rinses may help 

in decreasing the severity of COVID-19 and in reducing the risk of 

transmission through aerosol production during talking, breathing, 

and other actions via the oral cavity.22 Additionally, most patients 

infected with COVID-19 had a viral shedding period of 30 days 

or less. As such, noninfectious viral nucleic acid may have accu-

mulated in the uncleaned oral cavities and can continue to be 

detected. Thus, removal of such viral nucleic acid through tooth-

brushing and gargling may improve the accuracy of PCR testing.66 

Patients with poor oral hygiene may be more susceptible to 

SARS-CoV-2 than patients performing good oral home care by 

harboring the virus in accumulated plaque (biofilm).31 Those 

patients in turn may shed and transmit the virus longer, following 

recovery from the disease. In the case of asymptomatic carriers, 

they also have greater potential to spread the virus to those liv-

ing with them or when encountering others outside the home if 

a mask is not worn. Therefore, use of an antiviral oral rinse—both 

in-office and at home—during the pandemic decreases poten-

tial aerosolization of the virus, and oral biofilm management has 

nonperiodontal implications with multiple systemic connections 

originating in the oral cavity.

A study reported examining the antibacterial properties of vari-

ous oral rinses including sodium hypochlorite (NaOCl), chlorhex-

idine, Listerine, and chlorine dioxide on selected common oral 

pathogens and on oral biofilm. The results demonstrated that 

chlorine dioxide was more effective than other currently used oral 

rinses used as disinfectants with regard to aerobic bacteria and 

Candida yeast. Regarding anaerobes, chlorine dioxide’s efficacy 

was found to be similar to chlorhexidine. The biofilm-dissolving 

effect of chlorine dioxide is significantly greater when compared 

to chlorhexidine and Listerine. It was concluded that chlorine 

dioxide is a potent disinfectant with high efficacy on oral patho-

genic microorganisms and a powerful biofilm-dissolving effect 

compared to the current antiseptic oral rinses.67 As discussed, 

not all oral rinses recommended for routine use to manage oral 

biofilm and microbes that cause or contribute to periodontal 

disease have an effect on SARS-CoV-2. Cetylpyridinium chloride, 

hydrogen peroxide, and chlorhexidine have not demonstrated 

in the literature any effect on SARS-CoV-2 and are negligible as 

an antivirus oral rinse during the pandemic. Povidone-iodine is 

effective against SARS-CoV-2, but its strong taste is objection-

able to most patients, and compliance as a daily rinse would be 

very low, making it procedurally ineffective.

Chlorine dioxide has an effective antiplaque action as well as 

oral bacterial load reduction that have been found to be com-

parable to chlorhexidine.68 No significant difference has been 

reported between chlorine dioxide and chlorhexidine with respect 

to mean reduction in plaque and gingival scores.69 

Chlorhexidine has been reported to affect gingival fibroblasts, 

periodontal ligament cells, and osteoblast cells.70 Patient daily use 

may have a negative effect on healing following nonsurgical and 

surgical periodontal treatment. On the other hand, chlorine diox-

ide has no reported effect on those cells, and no negative effects 

have been reported with its use as an oral rinse or daily home 

use.71 Additionally, chlorine dioxide has the added benefit of hav-

ing been proven to be effective against SARS-CoV-2 as well as an 

oxidizing agent against other commonly found microbes in the 

oral environment. Its anti-SARS-CoV-2 activity is reported to be 

over a 97.4% virus kill rate while being able to break down oral 

biofilm. This has shown promise in treating exposed threads on 

titanium implants comparable with povidone-iodine but with 

added SARS-CoV-2 action.72 

Malodor (bad breath) is a frequent patient complaint, lead-

ing them to ask for advice from the hygienist or dentist. Chlo-

rine dioxide-containing unflavored mouthwash, as an adjunct 

to brushing with toothpaste, demonstrates a clinically relevant 

reduction in oral malodor after three weeks of twice-daily use.73 

Use of a chlorine dioxide-containing mouthrinse significantly 

decreases mouth odor, and it reduces volatile sulfur compound 

concentrations in exhaled air for at least eight hours after use.74 

Chlorhexidine was found to have no reduction of malodor. Addi-

tionally, a frequent patient complaint with chlorhexidine daily 

rinsing has been staining of plaque not removed with tooth-

brushing, and there is potential for staining of less-than-ideal 

restoration margins.75 

The key to patients’ daily use and compliance of any recom-

mended oral rinse is taste. Chlorine dioxide has no taste and is 

available as a flavor-free oral rinse or mint flavored, which will 

overcome patient objections to taste that they may have experi-

enced with other oral rinses. To maximize effectiveness with chlo-

rine dioxide as a daily oral rinse for home care, the patient should 

use it twice daily immediately following toothbrushing. Swishing 

for 30 seconds or longer and gargling are recommended for dis-

tribution of the oral rinse throughout the oral cavity. The author 

recommends that prior to spitting out the rinse, the patient use 

a toothbrush to brush the rinse over all the teeth. This will dis-

tribute the chlorine dioxide into areas (between the teeth, into 

the gingival sulcus, over the tongue, and into the throat) that 

rinsing alone may not effectively reach.76 Removable appliances 

such as partial or complete dentures as well as clear aligners 

and mouthguards can accumulate oral biofilm that may pos-

sibly contain SARS-CoV-2 virus from the oral cavity. Immersing 

the appliance in chlorine dioxide when not in the mouth will aid 

in dissolution of the attached biofilm and inactivate any viruses 

as well as bacteria that may be present. This will aid in eliminat-

ing respiratory issues that may occur with aspiration of biofilm 
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when the appliance is worn. 

Utilization of a chlorine dioxide oral spray may be a good pre-

ventive during the day when oral rinsing is not practical, and it is 

easy for the patient to accomplish. A recent in vitro study reported 

a 99.90% reduction in SARS-CoV-2 in 30 seconds of contact with 

Cl SYS Oral Spray.64 

CONCLUSION
The COVID-19 pandemic has changed life due to the spread of 

SARS-CoV-2 through aerosols, with a high rate of infection and 

mortality. Using masks outside the home may limit potential 

spread due to asymptomatic carriers and inhalation of aerosols 

containing the virus. But dental treatments require patients to 

remove their masks to allow clinicians access to the oral cavity, 

and patients’ breathing and talking without a mask can spread 

the virus from infected saliva to the operatory’s air, and then 

throughout the office. High-volume evacuation helps with aero-

sols produced when the dental handpiece or ultrasonic/piezo is 

utilized, but it may not be completely effective; nor may the use 

of dental unit waterline cleaners and ultrasonic reservoir treat-

ments. Use of a pretreatment rinse with an agent that has proven 

effective against SARS-CoV-2 as soon as the patient removes their 

mask supplements other methods implemented in the office 

to eliminate potentially infected aerosol. Chlorine dioxide has 

been shown in the literature to be effective against SARS-CoV-2 

as well as other microbes, while dissolving oral biofilm without 

the negatives associated with other oral rinses. Its benefits with 

daily use include improved periodontal health without hamper-

ing tissue cells and their regenerative qualities as reported with 

chlorhexidine use. The absence of taste in unflavored chlorine 

dioxide rinses overcomes patient objections to taste, thus improv-

ing patient compliance for daily home care. The COVID-19 pan-

demic has generated a new world of practices in the office and 

at home that may improve the health and safety of patients and 

professionals alike.
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1. SARS-CoV-2 is primarily spread 

through:

A. Breathing

B. Touching

C. Coughing

D. A and C

2. Aerosol transmission of the virus 

causes infection primarily through:

A. Mouth

B. Nose 

C. Eyes

D. All of the above

3. Evidence indicates that the 

percentage of asymptomatic 

carriers is between: 

A. 40 and 60%

B. 30 and 50%

C. 20 and 40%

D. 10 and 30%

4. The potential for asymptomatic 

transmission is decreased by:

A. Wearing a mask in public

B. Covering your mouth with your hand 

when talking

C. Covering your mouth with your hand 

when coughing

D. Covering your mouth with your hand 

when sneezing

5. Increases in infection observed are 

due to:

A. Refusal to wear masks in public

B. Not social distancing

C. Ignoring CDC and other authorities’ 

pandemic guidelines

D. All of he above

6. Once the patient’s mask is removed 

prior to initiating treatment:

A. Aerosol is produced as they breathe and 

talk

B. Aerosol is not a concern until treatment 

is initiated

C. The patient should be asked to cover 

their mouth when talking

D. The patient should be asked not to talk 

until the mask is replaced following 

treatment

7. Extraoral evacuation is 

recommended for all of the 

following except:

A. Aerosol produced by a high-speed 

handpiece 

B. Aerosol produced by ultrasonics/piezo 

with its water spray

C. Aerosol that may be produced during 

surgical procedures

D. When talking to the patient prior to 

treatment initiation

8. Viral load related to COVID-19 has 

been reported during the early 

stages of infection to be consistently 

higher in the:

A. Nose

B. Saliva 

C. Oropharynx

D. Skin

9. Disposable chair covers:

A. Aid in room cleaning

B. Have no effect on aerosol in the 

operatory

C. Limit contact of aerosol to hard-to-

clean areas that can spread the virus to 

subsequent patients

D. A and C

10. Full coverage disposable gowns:

A. Limit contact of aerosol with underlying 

clothing

B. Are equal to surgical scrubs regarding 

virus contact spread to the wearer

C. Have not been found adequate with 

regard to SARS-CoV-2

D. Can be wiped down between patients if 

contact with blood occurs

11. Improvement in operatory air 

quality can be achieved with:

A. Spraying disinfectant in the air prior to 

seating the patient

B. Wiping down all surfaces between 

patients with a disinfectant

C. Use of masks by the dental personal in 

the operatory

D. UV air filtration unit in the operatory

12. Antiseptic mouth rinses may help in:

A. Decreasing infected aerosol production

B. Improving the patient’s malodor

C. Masking taste from the dental materials 

to be used

D. Making the patient feel more 

comfortable

13. Infected aerosol from SARS-CoV-2 

may cause spread by: 

A. Coughing

B. Talking

C. Contact with infected aerosol on surfaces

D. All of the above

14. Community transmission of SARS-

CoV-2 often occurs:

A. Before symptom onset

B. Following onset of symptoms

C. Only after a positive COVID test

D. Is unavoidable

15. Patients infected with COVID-19 

have a viral shedding period of: 

A. 7 days

B. 14 days

C. 30 days

D. 45 days 
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16. Oral rinses are widely used solutions 

before oral and periodontal surgery 

for the purpose of:

A. Microbial reduction

B. Oral biofilm reduction

C. Lowering aerosol infection potential

D. All of the above

17. Cetylpyridinium chloride has been 

advocated as an alternative to:

A. Chlorhexidine for bacterial reduction

B. Listerine for malodor reduction

C. Hydrogen peroxide for whitening

D. Povidone-iodine for SARS-CoV-2 

reduction

18. The antiviral effects of 

cetylpyridinium chloride have been 

demonstrated to be effective against 

all except:

A. Influenza

B. Virus associated with the common cold

C. Virus associated with sore throats

D. SARS-CoV-2

19. Povidone-iodine virucidal ability is:

A. Equal to chlorhexidine

B. Less than chlorhexidine

C. Greater than chlorhexidine

D. Equal to benzalkonium chloride

20. Povidone-iodine has been shown 

to be effective against which of the 

following viruses?

A. MERS-CoV 

B. Influenza virus A (H1N1) 

C. SARS-CoV

D. All of the above

21. The negatives to the use of povidone-

iodine as a rinse include all except:

A. Taste

B. Discoloration of composites being placed

C. Potential allergic reactions

D. Ineffective against SARS-CoV-2

22. Hydrogen peroxide as an oral rinse 

is not effective against which of the 

following viruses?

A. Rhinoviruses

B. Influenza viruses

C. Coronavirus strain 229E

D. SARS-CoV-2

23. Chlorhexidine is recommended as 

an oral rinse for all the following 

benefits except:

A. Broad spectrum antibacterial

B. SARS-CoV-2 killer

C. Fungicide

D. Plaque reduction

24. Chlorhexidine has been reported to 

affect all of the following except: 

A. Gingival fibroblasts 

B. Periodontal ligament cells

C. Osteoclast cells

D. Osteoblast cells

25. Chlorine dioxide is:

A. An oxidizing agent

B. A reduction agent

C. A cell coating agent

D. A binding agent

26. Which of the following statements 

is false? As an alternative to 

chlorhexidine, chlorine dioxide:

A. Is equal to chlorhexidine in plaque 

reduction

B. Is less effective against SARS-CoV-2 

killing

C. Has no effects on tissue cells such as 

fibroblasts

D. Is equal in gingival scores

27. Which is not true of chlorine 

dioxide?

A. Reduces malodor

B. Potent antimicrobial

C. Has no taste

D. May cause tissue irritation

28. Utilization of a chlorine dioxide 

nasal spray has been shown to:

A. Increase virus kill during the day between 

oral rinsing

B. Be an effective alternative to 

pretreatment oral rinsing 

C. Eliminate the need for use of masks

D. Replace the need for oral home care 

rinsing

29. Use of chlorine dioxide oral rinse as 

part of daily home care has shown 

to decrease SARS-CoV-2 presence in 

the saliva by more than:

A. 92%

B. 94%

C. 96%

D. 98%

30. Which of the following has been 

effective against SARS-CoV-2 as an 

oral rinse as demonstrated in the 

literature?

A. Cetylpyridinium chloride 

B. Hydrogen peroxide 

C. Chlorhexidine 

D. Chlorine dioxide
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