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Treatment apparatus for sleep apnea syndrome based on jaw-closure & head-elevation method
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Abstract: Sleep apnea syndrome is a sleep disorder that causes intermittent apnea during sleep. There are several
treatments for sleep apnea syndrome such as CPAP and splint therapy. However these treatments require patients to attach
an equipment to nose or mouth during sleep and many of patients give up having the therapies because of their discomfort
feeling. Therefore new treatments to be more comfortable for patients to receive are required. In this study, authors have
been developing a treatment apparatus using a special headgear to automatically remove upper airway obstruction by using
a method, called jaw-closure & head-clevation method, to mechanically open airway when apnea happens. The headgear
has air-bladders in both sides and back of the head and user’s head is moved to ideal position for breathing by slowly
inflating/deflating the air-bladders when apnea happens. A functional test of a prototype has been conducted and it was
shown that the prototype can control user’s head position with enough accuracy and stability to surely perform open

airway treatment.
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Fig.1 Airway obstruction caused by tongue swallowing
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Fig.2 Head position for opening upper airway
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Fig.3 System overview of the prototype

Fig.4 Headgear with air inflators to control head position

BEBIE, KPFEBERSOZENTE L, ~v R¥ET O
HIWZIEA R v TRONTEY, 2RI~y RET %
BHESICEET D & L i, ZEERFICn 2 S 8%% %2 K7
LTCWa, 2FEO=T /Ny JF)3EE) L CEIRT S Z & T,
FA P U CAKFEIZ 6[em]8ii A 45 L x® 25, PHREEEZ
KK A RGERBEAEB SN D,

- PEUIRRE A T D Y

HBRHE B OARREIZIE U T, IRECHF TR 28 &
VR, MERE X OMER OEIRE 2B L CROERE R B
Mt HvLYRE, WL YERBRL CTHEHRT S,
sy ha—<

gy hr—FIZFPIC~A a2 ZAWEHEERE BT
ANEIERERH I N TNV D, HMBlE Figs 1TRT, ~vA =2
VO U R U i L OfE & BLY GA R
FTOMEETIC R TANERKEZE L =7 ia=y o=
TR EY VL A KL T D ON, OFF $lfl %175,
sz = b

T =y NI TR 1R, REE U 1,
FEAvrY 1, YL /A RNLT 4l % F o—7 THRE
L7 & 7e > TW5B, SMBl%E Figo 12, == b DL
% Fig7 [T d, =7 Ny 7 OE - IHEIRIZ 1 RoR
T, T AR —ES AN LB T E 720 2

Fig.5 Controller



Fig.6 Air supply unit
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Fig.7 Circuit diagram of air supply unit
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Fig.8 Flowchart of control program for experiment
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Fig.11 Head inclination angle recorded under changing amount
of air in pillow
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Figl3 Head inclination angles measured at head position control
with a target value of 0 [degree]
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