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This project has aimed to develop new electrodes to measure fetal electrocardiogram

signals in specific situations, such as measuring extremely-low-voltage fetal ECG via
the abdominal walls of pregnant mothers, who are receiving home care in remote
places where shielded rooms are not available. The voltage of the specific
measurement is set less than 10V, which is significantly low, thus it requires new
technology to perform the task and obtain accurate results.
Among various materials, a special gel was chosen as the most optimal material for
creating electrode; then the optimal size, figure, and proportion are calculated.
Although single-sheeted electrode was assumed most optimal, as the result, a set of
three sheets has been found most optimal.

AR ERA
(AL 1)
[ERES S MEESET & &t

2008 4 & 1, 500, 000 450, 000 1, 950, 000
2009 4 1, 100, 000 330, 000 1, 430, 000
2010 4F 500, 000 150, 000 650, 000

FHE

T
&t 3, 100, 000 930, 000 4, 030, 000

WFFE4 8 - EHRIRE

P& D53 F - fBE - SRRERIREES: - PEI AR
F—U— N RIELERN, ERER, 7 ¢ —/b FEHIBIN, RAR R

1. AFZEBRAA S A DY 5

I Bl RS A RE D PERRE B e & o0
& UM ERA A TN DS T IR o
BIRBIROEET =) T OLEMITE
TEIHLTE WS, LrL, RFXI5%2H

W B REERLIX, B WL <TEETO
AR 2T 2T CAIZL W, Tkt
LC, WRHEIR CIROEXNZAW-EEET=
HU T MEALTWS, JBIRIZEBWTHLE
X &AW RIEEESEE LW, Ll JE



WVERITE 100V & W) B/ NEA %

HMT D TH Y ITER- LAREL 2o
TETHERTH D,

WEL W 72 & O AERBUINEA N
=L Rb—ATp EoffikgrE Tithbnb, L
ML, =V Kb—AZHAWD Z Entskz
UWNTE R0 12 @ 18 e RE O MK Il C R RE BE A &
10V W5 BuhNEM ORI LER A 51
T HTZOITH LWEHIE S LB cH Y | F
7o, Z OHEMITRHAL U= 3 o ERAE R
DVETH D,

2. WEOHEM
ARWFFEO BWX, 7 4 —/v R CEHUIFTRE 7287
%&%uu%mﬂwm%@&ﬁ%%%ﬁé

Zlizhsb,

3.%%@%%

AT TIXERRMAEmRD 7 ¢ — /L REHH
ARER B O, OV a2 Iab—H
%%%ﬁwt%@%@w%ﬁ&%ﬁw@m

(CFpk 20 4RJE) . @EBREMW)IZ X D HEREDO IR
AE CFERE 21 A1) . ORFRIFZE COEMD fx
WbEIT -7 (CFRk 22 ),

FINANE—R IR F0) RGN

BB L — OB

FAZR =TI EIEORF

4. WFFEE R

(1) = = b—XIEEE O EmR
DFEM & FFHED IR 24T o 72 (R 20 4B
ELER Y S 2 b — & —%5E 13 Hioki
Bl LCR A—%—%WE LU TIERR L7, #f%k
Wy 2B, R Y = 7 T 7V EM
ELTT7 4 — v FHANCHW O IR TV
b, ZIZTIHRBREmE LIECROEYIE D
XD L Em (8RR EMR) |
MO VEMR, RN T L7 7 VB,
Motz Em (R ~—fIgn L= 7 /L&
fi, FZ AN o NEM) AW,

%$\%ﬂﬁ%%ﬁﬂbfﬁwﬁﬁ%% LN

Vaalb—¥%fVEi#EREREREILE
Lice, 2055, &BEEBMTIL. 20u L ED
NDHEE . BRI aiﬁﬁﬂﬁjtﬁ>ht7\x??‘<
Kﬁ@?%okoﬁﬁ%ﬁﬁilmuVif
OFHNIREETH - 722, Bt u VORI
BRNIFHAIARFRETH o 7=, FrEk 7 VBB
BETho72, (K1)

z2zIz21—H|Z

Frik 7 v R)

K % dE e R &

(2) FEBEWIC X DMEREORBEE CFRk 21
FEJE) T XBTF 2 O EROMEREOMERR
1Tolz, Fio, ~ U AT HWIFREZHE D
k2 Rt 5 R A D 7,
b MMEWR CIIESR 30 @A IR OEX N
FLLFHAITCE R R BTV
%, ZORRKEE L TRIEDEREDE Y Offifk
Y (IGHE) ORPHER I TND, THF
AT D EBR TIIMBFOE 0 I AFRAE K, &
MNL7=T7—FK (85EC) %A LAHAEEE
O DOFHZE LRI ZBM U=, EHEAE
HLM@IE%AEWﬁW%§®H%M“
VX IEAT O JE BH D 5 I 5l o3 <0 A= B o #3 Nz
%b%TR&&&@ﬁ&i&mot b MME
B B4R 30 @Atk O RHAIEEE COMR
u‘L‘E@.ﬁk/\@ﬁ/)\ . WREERRIE TRV
BEMENE 2 bz,
v?%%ﬁ@%ﬁfﬁﬁ@$\ﬁ%%®%
BETRD T2 D OIBEERR DT, FHRK
KEIZBIT DIEF OIS IEER R Tld A A
EARTGEVNVRELZ L, L ARMTILE
WIRZRWZ LR ERSynoT-, A%, BRIED
J*%%vvbkbfﬁﬂVX%%bduiﬁ%
HTITE T,
(3) FRIRMFZETOEMD il %217 - 7=
Rk 22 4EJE) . WO & JEH, K& ED
iEfbERB o7, BBOKE ST, K
T UME ERHROARJE By AT 5 Z
EWRGmoTz, L, BRAKEWVIE SR
BHEENADST LS 2D L0000 il
TeREIEWRE LT, 2, EEOELKX
S DOEALIZ R IR B & 1% T
AREZR BB DI DM A DE G LTz,
YA REMIC L0 G SN FHT— 4
X2, K3 LT,

B 1. ¥ERTNVEBIED A X0, T
X 4 @ AR Tl ND S A RADFE L WG
RoN=n, FEREMRTIIRIBOUGENR S
niz,

BRFEMI & D DM DIRA
ek VBRI 2 D FHIIRE S

A rt v..,,rr Pn rh r

lllll

m

-
¥ n;..‘} § [ ‘:‘!‘,‘

[ s M‘“'ﬂ%n"m‘“{ ol W-“MW:T’




) ]
W 37 A AR
h ‘ iy
i M%' |
ALl "

A SSdene OB SAELANATSY © AN 1158

B 2. ¥ps VEMOERE (N2 A7) &
R FEMR OWRIL 2 A 7.

BN/ NS A T FEREREPEILE
WD i EEi Cdo 5, FTBROWRIAZ A 7L E
WCEME KEL T EHHBED ) A X%
JRVINDHEEINRA LT 2o Tz,

3. BolsOEMmRIZ X 5G], FHMAT ik
D P v DB & 7 B DIE AN DR DX H 5

nd,
0.
1.
1.

IC

ol
: !‘M W

}
i

(£117
dsieio

3
£1%
38
gkl
i

itiit

5. E7pFEFimLE
(WHFeEE . WH7Eo 4R e Ol
ES 7Y

EREDFTEA (1T

GdesEam ) (FF3 1)
(DClarissa Velayo, Takuya Ito, Hiroshi Chisaka,
Nobuo Yaegashi, Kunihiro Okamura, and
Yoshitaka Kimura. "Understanding congenital
heart  disease  though  abnormal  fetal
electrocardiography: Case reports and clinical
implications”, J Obstet Gynaecol Res. 37, 2011
Jan. 27.doi:10. 1111/j. 1447-0756. 2010. 013
67. (H#AY)
@A. Aoyagi, Y. Kimura, T. Ito, C. Chisaka, K.
Tanabe, K. Funamoto, K. Okamura, N.
Yaegashi. ”Case reports of fetal bradycardia
diagnosed by fetal electrocardiogram via
maternal abdomen”, the proceedings of the 15th
World Congress on Heart Disease 2010,(2010) ,
Eld. (BHA D)
(®AH Kandoker, Y Kimura, T Ito, N Sato, K
Okamura, M  Palaniswami.  Non-invasive
evaluation of opening and closing timings of the
cardiac valves in the fetal cardiac cycle.
Computers in Cardiology 2008;35:1061-10 (
A9)

(K] Gr24F)
DA. Aoyagi, Y. Kimura, T. Ito, C. Chisaka, K.
Tanabe, K. Funamoto, K. Okamura, N.
Yaegashi. ”Case reports of fetal bradycardia
diagnosed by fetal electrocardiogram via
maternal abdomen”,




The 15th World Congress on Heart Disease
2010, Vancouver, Canada, July 26™,
QmEATE, AIFE, “~F =7 4—4
T DFIZICI T D6 ROERZE”, 5 49 [5
HARER RS, P20 11 H6 R, T
W2 T

(XF=) GF o)
(PE & PEME]
ORI G 1)

A8 IR ERIE FEHINER LN DEE
e N

FEFIZE - BAb R

fE¥H - PCT A

& : PCT/JP2008/050756

HEE4EH B - 2008421 H 22 A

ES[ea P4 N7Vl RS PAN

6. WFITHLAK
(D) WFgEfE

KA F5Z% (Yoshitaka Kimura)

WAL KR - EESE S E s - %
WHEEF 40261622

(2) g s
GHiE  #hsk (Takuya Tto)
WAL KRS « RKE THEERABE L 2 — -
B
P& B 70396539

(3) EEEMF I

1 HBe (Naoaki Sato)
HAEKS: « KFEPE - B

e /B 70431567




