
23/04/2022

1

Contemporary 
Infection 
Control 

2022 

Emeritus Professor Laurence J. Walsh  AO
BDSc(Hons), PhD, DDSc, GCEd, FRACDS, FFOP(RCPA), FFDT RCS Edin

© May 2022

High volume 
evacuation



23/04/2022

2

~95% plus reduction from each of pre-
procedural rinse, HVE, and dental dam. These 
reductions are multiplicative, achieving 
around 10E5 to 10E6 reductions in bacterial 
counts in aerosols. 
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HVE with a large bore 8 or 10 mm tip
gives 250 liters per min of air removal
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Pre-procedural
rinses

2013
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Descending order of resistance

2020
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Listerine                                             Chlorhexidine

3 different SARS-CoV-2 clinical isolates mixed with an interfering 
substance mimicking a respiratory secretion.  Time = 30 secs.
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Which rinse?

• Prepared onsite
• Ozonated water (least taste and no additives)

• Commercial 
• Essential oils (Listerine) including alcohol-free versions
• Hydrogen peroxide (diluted stock); 

• commercial with surfactants: Swirlprep, Colgate Peroxyl, Listerine Whitening

• Quat (CPC, Cepacol, Oral B etc)
• Povidone iodine (stains, possible irritancy)
• CHX alcohol free (e.g. Swirl Hex, PDS, Curasept) – less effective against 

coronaviruses
• CHX with alcohol (e.g. Savacol) – least well tolerated
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Oxidation: effects on viruses
• Enveloped viruses: destroys the capsid by oxidation, then attacks viral 

nucleic acids.

• Non-enveloped viruses (hard to kill): Diffuses through the protein coat into 
the nucleic acid core, resulting in damage to viral nucleic acid.

• By oxidation, ozone causes a conformation (shape) change of outer 
proteins. This prevents the binding of the virus to receptors on host cells. 

• Breidablik HJ. et al. Journal of Hospital Infection 2019; 102: 419-424

(c) 2022 Laurence J Walsh 19

Tough targets: Noroviruses

• The problem 
• Thornton AC et al. Noroviruses: agents in outbreaks of acute gastroenteritis. Disaster 

Manag Response. 2004;2(1):4-9

• Robilotti E et al. Norovirus. Clin Microbiol Rev. 2015;28(1):134-64.

• The solution
• Wang H et al. Differential removal of human pathogenic viruses from sewage by 

conventional and ozone treatments. Int J Hyg Environ Hlth 2018;221:479-488.

• Lim MY. Characterization of ozone disinfection of murine norovirus. Appl Env 
Microbiol. 2010;76(4):1120-1124
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Tough targets: Literature review 2020

More than 99% of NoV 
can be inactivated by 
ozone at 1 mg/litre (1 
ppm) within 2 minutes –
both for cold tap water 
(5°C) and water at room 
temperature (20°C).
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SARS-CoV-2: Aqueous ozone
• Aqueous ozone achieves highly efficient inactivation of SARS-CoV-2.

• Even aerial spraying of ozonated water is effective on clinical isolates of SARS-
CoV-2

• 100% inactivation with 0.75 ppm within 5 min

• 82–91.5% inactivation with 0.375 ppm at 5 mins. 

• Albert S et al. Assessing the potential of unmanned aerial vehicle spraying of aqueous 
ozone as an outdoor disinfectant for SARS-CoV-2. Environmental Research May 2021; 
196:110944.
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Other viruses (typical papers)
• Kim CK et al. Mechanism of ozone inactivation of bacteriophage f2. Appl 

Environ Microbiol. 1980;39:210-218.

• Vaughn JM et al. Inactivation of human and simian rotaviruses by ozone. 
Appl Environ Microbiol. 1987;53: 2218-2221.

• Hall RM and Sobsey MD. Inactivation of hepatitis A virus and MS2 by 
ozone and ozone-hydrogen peroxide in buffered water. Water Sci Technol. 
1993;27:371-378.

• Shin GA, Sobsey MD. Reduction of Norwalk virus, poliovirus 1, and 
bacteriophage MS2 by ozone disinfection of water. Appl Env Microbiol. 
2003;69(7):3975-3978.
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Implementation
•Reticulated water connection 

(Watermark)

• Sensor tap (KIC tap) – handwash sink 
or scrub sink

•Under-bench unit for high volume 
delivery

• Spray bottle system

• Self contained bottle system
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