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During the present coronavirus disease 2019 (COVID-19)
pandemic, gastrointestinal endoscopy is regarded as a risky
procedure because virus transmission can occur via an air-
borne route. To reduce the spread of aerosolized droplets,
several devices have been developed."” This novel mouthpiece
consists of a conventional mouthpiece made of polypropylene
and a hat-shaped aerosol droplet guard, which are connected
together. (Fig. 1A and B). The aerosol droplet guard, which is
made of a thermoplastic elastomer, has a width of 90 mm and
a height of 50 mm, and can prevent aerosolized droplets from
being ejected from the mouth (Fig. 1C). The center of the
aerosol droplet guard has four slits that are 6 mm long and are
oriented to allow the scope to pass through them. (Fig. 1D),
while also acting as valves to prevent aerosolized droplet diffu-
sion.

The effectiveness of the new mouthpiece in preventing
aerosolized droplet diffusion was compared to that of a con-
ventional mouthpiece. As an experimental model, simulated
saliva was sprayed from the mouth of a mannequin using a
cough machine. The simulated saliva was prepared by adding
76 g of glycerin to 1 L of water.® With the endoscope inserted
into the mouthpiece, saliva was sprayed in the following con-
ditions: duration, 0.2 sec; velocity, 10.7 m/sec; volume, 75.4
mL; and pressure, 0.08 MPa.® Three technical repeats were
completed, and the diffusion of the aerosolized droplets was
photographed by a camera in a darkened room with a Polar-
ion light. Although there was significant aerosolized droplet
diffusion when using the conventional mouthpiece (Fig. 2A),
it was only minimally detectable with the new mouthpiece (Fig.
2B).

Fig. 1. Appearance of the new mouthpiece. (A, B) Side view. The mouthpiece is connected to a hat-shaped aerosol droplet guard. (C, D) Front view. The guard pre-
vents aerosolized droplets from exiting the mouth when the patient coughs. The red arrow shows the slit that the scope is passed through.
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The aerosol droplet guard not only prevents diffusion in the
area from where the scope is inserted, but also blocks diffusion
from the gap between the mouthpiece and the mouth, which
is a distinct feature not found in conventional mouthpieces.
As the new mouthpiece has not yet been applied clinically, its
effect on respiratory and circulatory dynamics during endos-
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copy is still unknown. However, when used in a virtual clinical

setting, there was no apparent breathing discomfort (Fig. 3A
and B).

In conclusion, this new mouthpiece can protect clinicians
from infection when carrying out endoscopic procedures, es-
pecially in the wake of the COVID-19 pandemic.

Fig. 2. A comparison of the spread of aerosolized droplets during coughing. (A) Significant droplet diffusion was observed when using a conventional mouthpiece.
(B) Significant reduction in the amount of diffused droplets when using the new mouthpiece.

Fig. 3. The virtual clinical application of the mouthpiece. (A) Front view. The hat-shaped aerosol droplet guard is larger than a person’s mouth. (B) The aerosol-drop-

let guard is located 16.5 mm from the mouth and therefore does not affect respiration.
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