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Compact pump unit for speech assistance with
piezoelectric microblowers

Katsutoshi Oe and Keito Kishita

1-10-2, Kokubu-chuo, Kirishima City, Kagoshima

Abstract: In Japan, it is estimated that about 7,400 patients have undergone tracheostomy for respiratory management
using a ventilator due to dysphagia or ALS. A ventilator is a device that allows patients to breathe mechanically through
a cannula attached to the tracheal orifice opened by tracheotomy. As a result, the patient loses voice even though the
vocal cords, tongue, oral cavity, nasal cavity, and other articulators are healthy. Even if the patient is able to be weaned
from the ventilator, he/she may not be able to speak well due to long-term loss of use of the vocal cords. Losing voice
is a very important means of communication for human beings, and losing it is not only very inconvenient but also
causes mental stress. Therefore, a method is sometimes used in which a cannula is attached and the air is pumped into
the trachea through a suction line installed in the cannula to vibrate the vocal cords using the airflow generated by the
airflow to produce vocalizations. However, this technique mainly requires oxygen cylinders and an oxygen supply
system installed in the room. Oxygen cylinders are expensive and difficult to transport due to their size and weight, and
the oxygen supply system is not portable because it is built into the room. We have focused on the use of small pumps
as an alternative air supply device to oxygen cylinders, and have proposed a pump unit that uses several small
piezoelectric microblower pumps manufactured by Murata Manufacturing Co. In particular, we have improved the
performance of the unit by improving the flow path shape, but the performance of both discharge pressure and the
discharge flow rate was insufficient.

In this report, we proposed the new shape of compact pump units with an increment of the flow rate by increasing the
number of microblower and using the viscosity of air to draw in ambient air from the blower. And we analyzed the
proposed pump units. We performed a fluid analysis of the pump unit using FEM analysis, and the results showed that
the flow velocity was insufficient. The analysis was conducted to determine the cause of the problem, and it was inferred

that there was a problem with the cross-sectional area of the flow path.
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