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Airway suctioning is an important healthcare intervention to
maintain airway patency that may generate aerosols directly,
mouth during insertion of the tube in the nasal cavity [7].
We have developed a newmask for patients undergoing these
Coronavirus disease (COVID-19), caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), is spread via
respiratory droplets in close contact [1]. Healthcare workers
(HCWs) are at increased risk of COVID-19 as compared with the
general community. The risk is highest among those working in
the inpatient setting and nursing homes because their work
requires close personal exposure to patients with SARS-CoV-2
[2]. Use of personal protective equipment (PPE), including
gloves, masks, goggles or face shields, and gowns, can reduce
nosocomial transmission, whereas inadequate PPE is consid-
ered to be a risk factor for acquiring COVID-19 [2,3].
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or indirectly by inducing coughing [4]. Jackson et al. classified
airway suctioning as an active or passive aerosol-generating
procedure in their systematic review [5]. Nasogastric tube
(NGT) placement is another common procedure that may
increase the risk of exposure of HCWs to SARS-CoV-2, because it
requires close proximity to the patient for some time and can
induce coughing [6]. At least one guideline on nutrition for
COVID-19 patients considers NGT placement to be an aerosol-
generating procedure and recommends covering the patient’s

medical procedures with a 10-mm slit in the centre and a 6-mm
slit on both sides (Figure 1a). The slits are closed with an elec-
trified filter and remain closed unless the tube is pierced. The
mask was originally developed for bronchoscopy and allows
scope insertion through the slit into the oral or nasal cavity.
However, the mask could potentially be used for oropharyngeal
suctioning or NGT insertion through the slits to reduce the
infectious risk of HCWs. Using a high-sensitivity camera capable
of visualizing airborne particles >80 nm and a high-power light
source (ViEST System), we evaluated the protective effect
of themask during catheter insertion. When a simulated patient
coughed with or without the mask during insertion of one
catheter, almost no droplets were observed (Figure 1b). When
we quantified the pixels of airborne particles visualized by the
visualization system, we found a significant reduction in the
number of airborne particles when the mask was worn as com-
paredwithwhen it was notworn (P¼0.011, Student’s t-test).We
Ltd. All rights reserved.
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Figure 1. (a) Schema of the mask, which has a 10-mm slit in the centre and a 6-mm slit on both sides for catheter insertion. (b) Visu-
alization of cough droplets using a high-speed sensitive camera (ViEST System) during catheter insertion with and without the mask. The
mask reduced the droplet dispersion to almost nil. (c) The appearance of the mannequin without the mask for the catheter insertion test.
(d) With the mask, a suction catheter is smoothly inserted orally and nasally, and the simulated phlegm is suctioned. (e) A nasogastric
tube is smoothly inserted through the nose with the mask.
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tested the effectiveness of the mask by performing NGT inser-
tion and oropharyngeal suctioning using amannequin (Figure 1c)
wearing the mask. In the oropharyngeal suctioning test, we
successfully inserted a suction catheter (14 Fr) smoothly and
suctioned the simulated phlegm orally and nasally (Figure 1d).
Then, we also successfully inserted an NGT (10 Fr) smoothly
through the slits of the mask into the nose (Figure 1e).

We demonstrated the feasibility of oropharyngeal suctioning
and NGT insertion, and visualized the reduction effect on
droplet dispersion with our newmask. The structure of ourmask
is similar to that of the common surgical mask made of
non-woven fabric; therefore, patients are less likely to feel
discomfort. In addition, it is disposable, easy to use, and inex-
pensive. However, a few concerns about themask remain. First,
the nose and mouth are not directly visible during catheter
insertion when the mask is worn by the patient. However, this
can be solved by training or temporarily shifting the mask and
visualizing the nose and mouth. Second, the use of the mask
during the procedure may temporarily restrict ventilation,
especially in patients with pulmonary diseases such as advanced
chronic obstructive pulmonary disease. Care should be taken to
avoid elevated CO2 and decreased SpO2 concentrations.

In conclusion, our newly developed mask might be a simple
and valuable protective tool for HCWs. We propose a new
preventive strategy against the spread of SARS-CoV-2 infection
during airway suctioning and NGT insertion that uses our mask
concomitantly with PPE during the medical procedures, which
have the potential to produce aerosols.
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