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Development of Expiratory Loading Face Mask "YUKUSUE-KUN"

- A possible new tool for the tobacco cessation and anti-smoking education -

Makito lizuka', Kaoru Ichinose’, Hideyuki Kobayashi’, Kazuhide Tomita’
Reiko Takeshima', Akihiro Takahashi’

Purpose

We aimed to develop a light weight expiratory loading mask which makes it possible to reproduce an airflow
limitation typically associated with one of the major tobacco-related diseases, chronic obstructive pulmonary disease
(COPD).

Methods

The expiratory loading mask was made by embedding one-way expiratory valves with variable resistance in a sealed
face mask. Resistance valves were created by making holes (i.e., between 4-8 holes, 2.0 mm in diameter, wall
thickness 2.0 mm) in a diaphragm inserted into the face mask. We subsequently determined FEV, (Forced Expiratory
Volume in one second) and FVC (Forced Vital Capacity) in 10 healthy volunteers and used these values to determine
%FEV, (FEV,/predicted FEV, x 100%) and FEV,% (FEV,/FVC x 100%) first without the mask and in each of
expiratory load conditions. These values were compared with the diagnostic and stage classification criteria of COPD.

Results

Under no load, 8, 7, 6 and 5 holes of load conditions, the mean FEV % + SD were 89.4 + 6.3, 60.5 £ 9.6, 57.2 £ 7.6,
499 + 6.4, and 41.5 £ 5.3%; the mean %FEV, were 93.1 + 7.8, 59.6 + 10.8, 56.7 + 9.3, 50.4 + 8.8, and 41.4 = 7.3%;
the mean percent forced vital capacity to the predicted forced vital capacity were 102.3 + 5.2, 96.3 + 3.7, 96.9 + 6.2,
98.7 £ 7.9, and 96.5 + 8.0%, respectively.

Discussion
With 6 holes of load, the FEV,% and %FEV, for all subjects approximated to those for the patients with the stage
2~3 COPD.

Conclusion
We could make a healthy subject similar conditions to the stage 2~3 COPD with a newly developed expiratory
loading mask.

Key words
Tobacco cessation education, Anti-smoking education, Chronic obstructive pulmonary disease,
Expiratory loading mask
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