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Abstract The oral hygiene of patients admitted to the ICU (Intensive Care Unit) is very important. Critically ill
patients are basically immunocompromised ones because of the high risk of infection by various pathogenic bacteria.
The mouth is not only the primary site of infection, but also the site of systemic infections. The purpose of this study
was to design a mouthpiece type vacuum oral cleaner for the oral care of seriously ill patients. A 3D CAD modeling
and flow analysis model were established for a double structure type cleaner and standard tooth model, and their
pressure and flow characteristics were analyzed. The pressure inside the oral cleaner was almost constant, but the
velocity distribution showed a large difference between the inside and outside of the teeth. The velocity at the center
region inside of the teeth was the highest, and the speed decreased as the distance from the center increased. In the
analysis of the case where the suction tube was replaced by the drainage tube, the velocity at the center of the outer
portion of the teeth was the highest. In order to increase the effectiveness of the oral cleaner, alternating between
suction and drainage is proposed, and a design complement to increase the speed of the molar region is required.

Keywords : Flow analysis, Oral hygiene, Serious patient, Vacuum oral cleaner, Velocity distribution
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Fig. 1. Schematic diagram of the vacuum oral cleaner
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Fig. 2. Modeling of vacuum oral cleaner’s inner part:
(a) top view; (b) front view
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Fig. 3. Modeling of vacuum oral cleaner’s outer part:
(a) top view; (b) front view
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Fig. 4. Modeling of vacuum oral cleaner

Fig. 5. Modeling of standard teeth scan
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Fig. 6. Assemble model of vacuum oral cleaner and
teeth: (a) assemble model; (b) sectional view
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Fig. 8. Contours of static pressure on middle plane
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Fig. 11. Contours of velocity magnitude on middle plane
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