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Abstract 

There have been many articles written about aerosols and splatter during dental procedures with the potential for 

disease transmission. Due to the global COVID-19 pandemic, aerosol production during dental procedures has been 

considered a potential disease transmission pathway. Since there is no documented cases of dental professionals 

acquiring SARS-Cov1 or COVID-19, we decided to see how much aerosol is produced by a Dental High speed drill 

and ultrasonic scaler.  Also if the use of high volume suction can eliminate any aerosol transmission. 

A pilot study using Glo Germ in the water to evaluate under blacklight the aerosol pattern and spread produced by 

a high speed dental handpiece and an ultrasonic scaler was performed. The results found that high volume suction 

using an 8mm diameter suction tip eliminated aerosol spray spread with a high speed dental handpiece. Minimal 

aerosol spread was found with the use of a cavitron scaler. 
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Introduction: 

COVID-19 was first reported to the World Health Organization 

Country Office in China on December 31, 2019. Within a few months, 

it spread rapidly to become a global pandemic [1]. The mechanism of 

spread is important to try to prevent exposure. SARS-CoV-2 is thought 

to be transmitted via 2 mechanisms: 1) inhalation of droplets produced 

by close contact with infectious people and 2) contact with 

contaminated surfaces [2].  It is also thought to be transmitted directly 

or indirectly through saliva. There has been much concern about dental 

aerosols and splatters potential to transmit disease to dental health care 

providers. These aerosols are thought to remain suspended in air for 4 

hours [3]. So dental health care professionals and patients are exposed 

to aerosols that contain microorganisms during dental treatment [4]. 

Harrel and Molinari reviewed the literature about aerosols, splatter and 

infection control and found that it showed dental procedures produced 

aerosols and droplets that contained bacteria and blood. These aerosols 

represent potential route of disease transmission [5]. These articles 

were not an evidence-based analysis and none determined the exact 

infection risk from this bioaerosol. Also, There are no documented 

cases of dental health care worker effected by SARS-Cov1 in a dental 

setting [6]. Peng and Xu looked at transmission routes of COVID-19 

and controls in dental practice and found that no dental professional had 

reported to acquire COVID-19 infection in China at the time of their 

paper in February 2020 [3]. The object of our pilot study was to see 

exactly how much aerosol or splatter is produced during dental 

procedures and the effectiveness of high volume suction limiting the 

spread.   This would provide information on infection risk during dental 

procedures.  

Materials & Methods 

In this study, GloGerm an illumination marker was placed in the bottle 

resivar water supply of a dental unit. GloGerm contains proven safe 

ingredients formulated to be the same size as bacteria, basically 5 

microns or less in size. An ultra-violet light was used to illuminate and 

visualize the spread of the aerosol and splatter. Using a high speed 

handpiece with a small round bur (figure.1), the handpiece was 

operated with full water on a flat surface to see the direction and amount 

of aerosol and splatter (Figure.2) and then the handpiece operated 1 

inch above the flat surface (figure.3). Operatory lights were turned off 

and a UV light was used to view the aerosol and splatter pattern.  Then 

a Typodont was placed in an operatory to simulate a patient. 

Construction paper was placed hanging from the light 2 ft (0.6 meters) 

down to the typodont. Also construction paper was placed on the chair 

in front of the typodont (figure.4). Then a preparation was performed 

on a posterior molar with full water spray and utilization of the existing 

dental high volume evacuation system with the bevel of the suction tip 

90 degrees to the generated aerosol. Then a UV lamp was used to view 

the aerosol and splatter pattern. The construction paper was changed 

and then an anterior incisor tooth preparation was performed using a 

high speed handpiece with full water and the existing dental high 

volume evacuation system again with the bevel of the plastic suction 

tip placed at a 90 degree angle to the generated aerosol. Then a UV 
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lamp was used to view the aerosol and splatter pattern.  The 

construction paper was changed. Then an ultrasonic scaler with a high 

volume suction was used posteriorly for 1 minute (Figure .5). The UV 

lamp was used to view the aerosol and splatter pattern. The construction 

paper was changed. The ultrasonic scaler with high volume suction was 

then used anteriorly for 1 minute. The UV lamp was used to view the 

aerosol and splatter pattern. All the aerosol and splatter patterns were 

photographed for evaluation.  

 

Figure 1: Dental Handpiece with illuminated aerosol. 

 

Figure 2: No visible splatter when handpiece operated on a surface. 

 

Figure 3: Splatter when handpiece operated 1 inch above surface. 

 

Figure 4: Typodont setup. 

 

Figure 5: Typodont setup with ultrasonic scaler. 

Findings 

When a high speed handpiece is operated with full water it creates most 

of the splatter and aerosol posterior to the clockwise turning bur 

(Figure.1).  Operating the handpiece with less water will create the 

most aerosol.  Pam, is this correct?  What about reducing the amount 

of water and “chip air” used to disperse the water spray?????????  It 

would seem logical that we would recommend to reduce both.  We then 

operated the handpiece on the flat surface with the bur just contacting 

the surface using full water spray and found that no spray could be 

visualized just a puddle of water in front of the handpiece(Figure.2).  

Repeating this but lifting the bur 1 inch above the flat surface, splatter 

and aerosol was visualized posteriorly with the puddle of water 

anteriorly (Figure .3).  

During the typodont simulation, the handpiece was operated with full 

water spray without high volume suction preparing an anterior tooth. 

The UV lamp was used to view the aerosol and splatter pattern. There 

was visible spray or splatter on the construction paper in front of the 

typodont, on my personal protection gown and gloves but not on my 

facemask (Figure.6). 

 

Figure 6: Splatter visible when not using high volume suction. 
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During the typodont simulation, the handpiece was operated with full 

water spray and high volume suction with a 8mm diameter suction tip 

preparing a posterior tooth. The UV lamp was used to view the aerosol 

and splatter pattern. There was no visible spray or splatter on the 

construction paper in front of the typodont, on my face mask or on my 

personal protection gown. Also no spray was noted on my gloves 

(Figure .7).  Then the handpiece was operated with full water spray and 

high volume suction with a 8mm diameter suction tip preparing a 

maxillary central incisor. The UV lamp was used to view the aerosol 

and splatter pattern. There also was no visible spray or splatter on the 

construction paper in front of the typodont, on my face mask or on my 

personal protection gown. Also no spray was noted on my gloves.  

 

Figure 7: No visible aerosol on gloves with high volume suction. 

Then an ultrasonic scaler without high volume suction was used 

posteriorly on the typodont for 1 minute. The UV lamp was used to 

view the aerosol and splatter pattern. There was visible spray on my 

gloves and gown in my lap. No spray was seen on my face mask. Then 

an ultrasonic scaler with high volume suction was used posteriorly on 

the typodont for 1 minute. The UV lamp was used to view the aerosol 

and splatter pattern. There was visible spray on my gloves. No spray 

was seen on my face mask.  We then utilized the ultrasonic scaler on 

anterior teeth with no high volume suction. The UV lamp was used to 

view the aerosol and splatter pattern. There was visible spray on my 

gloves, gown and mask. When high volume suction was used with the 

ultrasonic scaler on anterior teeth, we found significant reduction in 

spray (Figure .8). There was no visible spray on the construction paper 

or my face mask. There was spray on my gloves, sleeves and lap of my 

gown. 

 

Figure 8: Some visible aerosol with ultrasonic scaler use with high 

volume suction. 

Discussion 

It has been documented for many decades that dental procedures create 

aerosols.  These aerosols are a natural result of the ether the dental high 

speed handpiece or ultrasonic instruments’ interaction with the unit 

supplied coolant, usually water and the working end of the dental 

instrument. (CHIPPER AIR) This aerosol can be contaminated via two 

vectors. The first is dental unit waterline biofilm. For years now, the 

development of a biological plaque buildup in the small diameter water 

lines has been understood.  Many manufactures of dental units have 

incorporated auto flush valves as well as instructions for use related to 

shocking and maintaining their water lines.  Most of the dental 

profession has now moved away from the municipal water supply, to a 

bottle water supply system to counter act the development of this 

biofilm.  It is now a considered a standard of care to monitor the quality 

of our dental units water. The second vector of contamination of this 

aerosol originates from contamination via the patients saliva, blood, 

plaque, calculus [4].  Historically dentistry has been able to manage this 

contamination of the aerosol through the use of a rubber dam and the 

high volume evacuation, hence there is no documentation of 

transmission of airborne diseases from a dental office.  

Transmission of SARS-COV2 is thought to be from inhalation of liquid 

droplets from close contact with infected people, and infected surfaces. 

Airborne transmission and spread depends on particle size. Coughing 

or sneezing disperses the pathogens into the air. There are small 

droplets which are about 1 to 5 microns in diameter that are called 

droplet nuclei and there are large droplets more than 5 microns in 

diameter called droplets. Both can carry infectious pathogens. Droplets 

travel shorter distances about 3 feet, before rapidly falling to the ground 

where droplet nuclei stay airborne longer. The dental handpiece 

produces aerosol and splatter which is defined as particles less than 50 

microns in diameter for aerosols and splatter defined as particles more 

than 50 microns in diameter [5]. The SARS coronavirus is spread thru 

droplets and direct contact [6]. That is why close contact is required for 

direct transmission.  

Our study has shown that aerosols from dental handpieces can almost 

be completely eliminated with the use of high volume suction. Aerosols 

from the use of ultrasonic scalers cannot be completely eliminated. This 

has also been documented in other studies [5]. With the use of high 

volume suction aerosols should be completely eliminated during dental 

procedures. Maintaining proper infection control methods with 

standard PPE and preprocedural rinsed will minimize the risk of 

exposure with all dental procedures [8].  Since no data exist regarding 

the infectivity of contaminated saliva through the droplet route more 

studies are needed. 
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