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Control Function of Individual Air Cell

Corresponding to Interface Pressure Distribution in Air Mattress
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Abstract: We have been developing an air mattress including pressure distribution sensor for effective prevention of
pressure ulcer. We developed a new function that identifies localized high pressure area using pressure distribution sensor
and decrease inner air cell pressure corresponding to the identified area. This function realizes reduction of localized high
pressure. To evaluate the new function, 13 healthy people were recruited. The participants lay on the mattress with the
lateral position of 90 degree during 1 hours with and without the new function. The interface pressure distribution and
blood flow were measured. The experiments demonstrated that the new function realized the contact area change by
inflating and deflating air cells, increased the length of center of gravity, which means movement of interface pressure, and

tends to increase the blood flow during deflating phase.
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A: Interface pressure monitoring sensor

B: Alternating weight bearing layer - 44 air cells ((§45mm) controlled by 2-cell cycle system

C: Body weight supporting layer — 20 air cells { ©®30mm) controlled by 20-cell cycle system
D: Bottoming-out prevention layer — 20air cells ((090mm) controlled by 1-cell cycle system

Fig.1 Structure of the prototype air mattress
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Figure2. Example of the change of inner air-cell pressure
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Table 1 The difference of discomfort
with or without the new function

Without the new With the new function
function (mm) (mm) p value
Pain 26.9 (26.9) 15.7 (14.5) 0.04*
Numbness 14.8 (22.1) 8.0( 8.7) 0.22
Pulling 35(6.2) 3.2(17.3) 0.86
Floating 1.4( 3.0) 1.9( 4.1) 0.64
Bottoming out 1.0( 2.2) 1.7( 2.7) 0.39

Average (standard deviation) *P<0.05
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