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Development of new equipment for dental plaque removal in home care
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Elderly people requiring long-term care or patients with swallowing disorder caused by
cerebrovascular or older age pharyngeal disorder, are often affected with aspiration pneumonia and
in some cases they become serious condition. Dental biofilm on teeth surface and oral mucosa is
pointed out as a main factor to cause the aspiration pneumonia, so that dental plaque removal can
contribute to prevent such infections of the respiratory tract and digestive tract, and to maintain oral
function, not only to prevention of dental caries and periodontal diseases. However, it is difficult even

for healthy persons to remove dental biofilm properly with current toothbrushes, which requires
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training and skills, and much more difficult for the elderly and physically handicapped people, who
need the help by care workers to be cleaned their mouth. Especially, for care recipients with the risk
of aspiration, much more professional skills and cares are required. Moreover, the continuing physical
load and mental burden are also heavy for care workers. In super-aged society of Japan, we need to
develop the novel oral cleaning system which enable to removal the dental plaque much safely and
effectively and to apply it practical use.

To remove dental biofilm simply, safely and effectively, we have tried to develop a new device, which
make the mists from water with high pressure and spraying them onto the tooth surface or the oral
mucosa at high speed. Based on the data of the nonclinical artificial biofilm removal test, the basic
design of the headpiece shape and the basic specifications such as water flow rate, size and speed of
mist droplets are confirmed. Using fluid simulation and numerical analysis, we succeeded in
developing a high cleaning performance nozzle with lower flow rate of water and air, which
incorporated lower irritation, compared with existing dental cleaning devices. Then, some
preproduction models for clinical trial were manufactured at the subcontractor company.

Biofilm removal mechanism of our system is completely different from the existing products, which
mostly use the high-pressure water flow, with harmful effect on teeth, periodontal tissue and oral
mucosa. To clarify the mechanism of biofilm removal, we employed the visualization of mist collision
and other fluid physical methods. Non-clinical biofilm removal test revealed that biofilm can be
removed with less water flow rate and air pressure. We also confirmed the safety of the mist-spray by
animal evaluation test, in which we sprayed the mist onto the buccal mucosa of rats at the maximum
pressure of the device. The clinical trials were also conducted in 2016 and in 2017 to confirm the
safety and effectiveness of biofilm removal. We have received PMDA consultation for research outline
and clinical trials and have prepared a protocol for feasibility clinical trials.

A subcontracted company has gathered information required for regulatory approval including
patents from market surveys. We held research meetings 20 times to share the information, our

achievements, the direction and review the roadmap among research participants.
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