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A system for continuous measurement of multiple contact pressures

between face surface and mask for non-invasive positive pressure ventilation
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Abstract: A mask for non-invasive positive pressure ventilation is one of devices which cause medical device related
pressure ulcers. Excess or unbalanced tightening of the mask to the face generates large contact pressure on the
face surface. Measurement system is required to evaluate appropriate attachment of the mask on the face. A few
studies reported measurement of the contact pressure using inner pressure measurement of single air bag or a few
water bags. However, measurement locations were limited. We developed a measurement system that consists of
multiple sheet-type pressure sensors. The system can measure pressure distribution between the mask and the face
continuously. We confirmed the feasibility of the system through actual measurements of contact pressures under
non-invasive positive pressure ventilation. The system may be beneficial for evaluation of contact pressure uniformity

and change of pressures with ventilation.
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1. 0000

oboooobooobooooooboobooboobobooobooooo
gooobooooooooboobobooboobooobooboo
goooboooooooooooooboobooboooboboooog
goooooobooOoooooO0oOooOoOoO0oOoOOoOOOoOooOoO
gooo0oo0ooooo0ooooDbOooOO0O000O00b00Db0OD
(Non-invasive positive pressure ventilation(NPPV)O O OO
0000000 (0oOONPPVOOO)OOODDOOOOODOOO
O00o0oo0oUuooOooUoooo0 QOLooooooo
gooooobooooooooooooboooOooooooooo
oooooNPPVOOODOOODOOODODOOODODOOODO
gbooboobooobooboooOoooboooboboobooon
goooooooboooooooooobooboboooooooDo
gooooooooooooooooooOoooooooo

NpPVOOOOOODOOOOOODODODOOOOOOOOOODO
gooooooooooOoooooooboboOoOoooOooooo
gooo0ooooO0oooobobOooOO0O0ObOO0ObOOOoDbOOoD
goooooobooooooboooooooboboooooooDo
gooooooooooooooooooobobobooooooon
gooooooocooooooooooooobooOoooooon
gooooooooooooooooOoooooooooooo
gooooooobooooooooobooooooooobobobooo
goooooooooooooobooboooooooooooo
goboooooooooooooooOooooboooDbboooD
goooooO0ooOooOooOoOooOooOoO0oOO0oOooOoOooOooboOoo
gooooooooooooooooooboooooooooo
gooooooobobooooooooooboobooobooog
goboooooooooooooooboooboooooobooo
NpPVOOOOOOOOOOOOOOOOOODOOOOOOO
ooo

OooONPPVOOOOOODOOOODOOODOOOOOOD
gooooooooooooooooOoOoOooooooobOoo

000000000000 00000000 Y00000000
gooooooboOooooooooOobocOoOoOoooooobOoo
goooooobo0ooooooooobooobooooooooo
gooooooobooooooooooboboboooooooo
gooooooooooooobooooooooobooboooooo
goboooooooooooooooooobooooooboo
gooooooocoooooooooooobobooOoooooon
gooooooooooooobooooooooooooooon
gobobooooobooooboboooboooboooboooooooboo
gooooNpPPVOOOOOOOOOOOODDOOOOOO
goooooooooboo
gooooooocooooooooooobooOoooooooon
goooooobooooooooooboOoOoOoooooobOood
gooooobooooooooooooooooooooooon
gooboooobooboooobOooobo0ooboooobooooooobono
gooooooooooooOoboooooooooobobboo
goooooobooooooooooboOoOoOoooooobOod
oo0 ®®oooo000000d00O000Dooooooog
goooooooooooooooooooooooobooOooo
gooooooooooooooooooobbobobooooooo
gooooooooooooooooooboooooooooo
goboboooooooooooooooooobobooooobooo
2em00000C0O00O0O0OCOCOOOOCOCOOOOOOCOOO
000000000000000000 ®. 000000000
gooooooboooooooooobbooooooooboo
gooooooooooooobooooooooooooooon
goooooooboooooooooooooboboboooooo
gooooooooooooooboooboooooobooOooo
goooooooooooooooooooobooOoooooon
gooooooboooooooooooobooOoboOoOoooooon
ooo
goooooooNPPVOOOOOOOOOOOODDOOO
gooooooboooooooooooOoOoOoboOoOoooooo



| Biias

gooooooooooooooooooboooooooooo
gobooooooo0oooobobOooOO0bOO0ObObOOODbDOoD
gooooooooooooobooooooooobobooooo
goooooboooooooooobooOoooooooobOoo
gooooooooooooooooOoOoOoooooOooOoOobOoo
gooooooboooooooooobocoooooo

2. NPPVOOOOOOOOOOOODOOO

OooooooooOoOooooNPPVOOOOOOODOO
goooooooooooooobooooooooooOobobobooo
gooooooocooooooooooboo

2.1 0OODOOOOOODOOOOObDO

oooooooooooooooooobOOObCOoOoOoooon
gooooooboooooooooobobooooooooboo
goooooooo0ooooooooooobooooooooDo
gooooooooooooooooboOooboooooooDo
gooooooooooooooooOoOoOooooooobOoo
00ooo00o0o0o0oooo0o00000o0ooooONPPVOOODO
gooooooboooooooooobooooooooboo
gooooNpPPVOOOOOODOOOOOOOODOOOOOO
gooooooooooooobobooooooboboboooooo
lsemO00000C0O0O0O00O0O0COOOOOOOCOOOOOO

2.2 0OQ0O00OO0OO0ODOOOOOOCOO

ooooooooooOoooOoobooooooobooooooo
goooooooooooooooooooobobooooooo
goooooooooooobooooooooobboooooo
goooooooooooooooooooboboboboooooon
goooooobooOooooooooboOoOoOooooooboOoog
gooooobooooooooooooOooobooooooooo
gooooooboooooooooobooooooooobog
goooooooooooooooooooboboobooooooon
goooooooooooooboooooooboboobooooooo
goooooooooooooooooobooOoboboobooooooo
goooooooooooooobocooooooooooooon
00o000oo0o00ooo0o0o NPPVOOOOOOOOOOOO
goooooooboooooooooooDOoObOOoooooooDo
000 1HzO0OOOOOOOOOOO 10HzO0OOOOooQooOO
gooooooboooooooooobbboooo

23 0O000O0OOOOODOOODOOO

ooooooooooooooooooooOoOobooOooooo
gooooooooooOoooooooOooobooOooOobcOoOoOooo
ONPPVOOOODOODODOOOODOOODOOOOOOO
goNPPVOOOOOOOODOOOOOOOOOOOOOOO
goooooboooooooooboboboooooooooooo
gooooooooooooooobooooooooobobooo
gooooooocooooobooooooooobocoooooo
gooooobooooooooboOooooooooobocOoooo
gooooooboooooooooobobooooooooboo
gooooobooooooooooobooboooooooooboooDo
gooooooooooooooooboobobobooooooono
goooooO0ooO0oooobOOooOOooOoO0oOO0obOOOoOOooOoon
goooooboooooooooooOoOooooooooboOoog
gooooooooooooobooooooooooooooon
gooooooooooooooboobooobooooooooo
goboooooobooooobobOooOoO0oOO0bOO0ObOOoDbDoOoD
goooooobooooooooooboooooooon

2.4 00O0OOOO

000000000000000000ONPPVOOOODO
goooooobooooooooooOoOOoOboOoOoooooo

691

2016 9 4 ~6

Fig.1 Electric circuit for Flexiforce
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Flexiforce Sensors

a) Measurement System

® @
og®
s 1
7 @
‘ @
s T

we

C) Sensor locations d) Example of sensor attachment

Fig.2 Photograph of developed device and sensors
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Participant A with usual fitting
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Fig.3 Typical measurement results of contact pressure
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