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ABSTRACT

Development of a Demand-valve Ventilator with Prediction Logic

Satoshi NAKAGAWA, Kazuo OBATA, Hirokazu SAKALI
Youichi Konpo, Katsuyuki M1yAsAkA and Norio HAcHISU*

Department of Anesthesia and ICU, National Children’s Hospital ;
*Technical Development Department, Medivand, Inc

Pressure support ventilation (PSV) is advantageous in pediatric patients who have to
However, PSV
is difficult to perform in infants and children with ventilators currently available on the market,

maintain spontaneous respiration through highly resistive endotracheal tubes.

due to rapid respiratory rate, small respiratory signal and uncuffed airway. A prototype
ventilator (E-200) was developed to overcome these problems by introducing fast response
servo-controlled valve (with 10 msec resolution) and software based on prediction and learning
logic.

Pressure-volume curves with E-200 were compared to those of two other ventilators in
simulated spontaneous respiration. And pressure and flow pattern in combination of PSV and
synchronized intermittent mandatory ventilation (SIMV) with E-200 was compared to that of
the reference ventilator. In result, easy spontaneous respiration can be expected with our
ventilator, although expiratory effort should be lessened by improvement of exhalation valve.
In PSV, easy expiration is expected with E-200.

PSV can be applied to pediatric patients of all age groups with our ventilator.
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