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Measurement of the tongue movement and elucidation of the mechanism during
infant sucking

Nishi, Eri
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In this study, to elucidate the sucking mechanism of infants, we measured
the force of the tongue during sucking using the developed sensor device, constructed a tongue
movement model related to breastfeeding. The main achievements are the following four points. (1) We

measured the force of the infant"s tongue in 80 subjects. (2) We succeeded in extracting the
parameters in good sucking from the measurement data. (3) We constructed a simple model of an
artificial nipple on a PC and succeeded in estimating milk outflow through simulation. (4) We made a

prototype of a tongue movement model and confirmed that it was able to reproduce the same movement
as the infant"s tongue.



2015

1)
)
®)
4
1) [1].[2]
1 little finger
( ch.4
) ch.5
3 2 6 thumb ot 3 e
2mm( )x 2mm( )x 0.5mm( )
channel 1( ch.1 ) ch.4
ch.2 ch.5 PC
ch.3 ch.6
6 ch.1 1 -
ch.4 ch.3 ch.6
) 31151
A. B. C.
D. E A D

100




3 [é]
3D-CAD

(ANSYS CFX17.0)

170 ISST
(4)
&
( ® ® EV3)
@ 2 w
0.05s a 0.10s b ch.3
ch.5 ch.2 ch.5
ch.1 e
ch.l 2 3 ch.4 5 6
2 Y X1
Xz Xz
R 0.84 R2 071 P 0.05
2
8 50%
3 Bl x /
/
240
g
chi M Wngz ' e
cho M W g s5s e
ch3—m @6 : ‘
0
@ time[s]
chlichd
ch.2{ch.5
CLEELQ},-
(a) (b) (c) (d) (e) () (2) (h)

2 [

)

0.05s
ch.2

¢ (d)

pressure[kPa]

—ch.1
-=--ch2
—--ch3
——ch4
==-chs5
—--cho6

240-

120-



3) (1) ,
f(t)=Asin(w t+6 )
) Aw .0
1Imm
Y
3 X1,X2,X3 X4 X [Y=0.37X:+0.41X>
+0.43X3 2.3Xs 6.4X5+0.89] R 0.89 R2 0.71
P 0.01
(4)
&
1)
(2)
2) 2
100.0-1 100.0
% 50.01 % 50.0 %
0.0+ 0 d 0.0~ 0 d 0.0~
0.0 8.0 16.0 0.0 8.0 16.0 0.0 8.0 16.0
time difference/period[%] time difference/period[%] time difference/period[%]
(@) D, (b) X, (c) D, X
8
50%
3 [3]
[ -
. C, Vol.138,No.11, pp.1327-1333(2018)
[2] .

[4]

8 C, VoI 138, No.1,pp.88-89(2018)

, Vol.33,No.4, pp.128-130(2020)

[3]Eri Nishi, YUIko Nagamatsu and Takuya Nnkawa “Construction of Sucking Ability
Evaluation System for Infants”, 39t Annual International Conference of the IEEE
EMBC Short Papers, FrDT5- 06 1 (2017)

[S]Eri lehl Ryosuke Okuda and Takuya Niikawa: “Evaluation of sucking ability in

infants by using a portable tongue movement detection device”,

41st  Annual

International Conference of the IEEE EMBC Short Papers, WePOS-19. 15 (2019)

(6]

C, Vol.139,No.11, pp.1275-1276(2019)



Vol .139,No.11

2019
C 1275-1276
DOI
10.1541/ieejeiss.139.1275
Vol .33,No.4
2020
128-130
DOI
Vol .138,No.11
2018
C 1327-1333
DOI
https://doi.org/10.1541/ieejeiss.138.1327
Vol.138, No.1
2018
C 88-89

DOl
https://doi.org/10.1541/ieejeiss.138.88




14 0 3

Eri Nishi, Ryosuke Okuda and Takuya Niikawa

Evaluation of sucking ability in infants by using a portable tongue movement detection device

41st Annual International Conference of the IEEE EMBC

2019

2019

2019

2019




63

2019

29

2020

28

2019

30

2018




2018

Eri Nishi Katsuyuki Hiraoka Ryosuke Okuda, Takuya Niikawa and Katsuhisa Rikoh

Measurement of Tongue Force with Different Artificial Nipples During Infant Sucking

40th Annual International Conference of the IEEE EMBC

2018

29

2017

27

2018




27

2018

Eri Nishi, Yuiko Nagamatsu and Takuya Niikawa

Construction of Sucking Ability Evaluation System for Infants

39th Annual International Conference of the IEEE EMBC

2017

2017-212296

2017

(Niikawa Takuya)

(50340641) (34412)

(Okuda Ryosuke)




