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Basic study on the development of the newly tourniquet system
which applied the EHD pump as a drive system
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Abust: Tourniquet is a medical device which reduce the bleeding by compressing the upper arm or thigh in orthopedic surgical
procedure. Pressure strength to squeeze in a tourniquet is dependent on the judgment of the surgeon. Therefore, adverse effects
by excessive pressure which occur in living body are seen as a problem. In contrast, possibility of reduction of the effect on
living body by fine adjustment of the pressure was suggested from our previous studies. Therefore, we developed a new
tourniquet for the rat with the EHD pump which is able to tune of the discharge pressure finely by the applied voltage. In
addition, we made a prototype and performance evaluation of the tourniquet that can be applied to humans.
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Fig.2 EHD phenomenon and EHD pump
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Fig.3 Multistage of the electrode structure
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Fig.4 Pneumatic tourniquet for the rat
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Fig.5 Result of Oxygen saturation
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(b) EHD Pump
Fig.6 EHD Pump for tourniquet

5.1.1 ERBIEAE

#UPE L7 40 By EHD AR 12 Fig. T ITRT L 51, [E

Nt (E L7 sS4 PS-LLLW) & B2t L,

0. 0[kVIMNBIET %5 £ T 1. 0[kVIHIFE TEEZEm Lk

HENOREEAT o7, £z, WEEFIL 3] E Lz

Pressure_gauge

(a) Basic unit of EHD pump

Power supply

Reservoir

EHDpump

Fig.7 Measurement method
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Fig.8 Measurement result of pressure
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Fig.9 EHD tourniquet for the rat

5.3 THAEFTATE

AIEL BHD BEE T » MAZ —=7 v bOERICKT
LEPVEEIREST D728, EERICT v F O ZRIEL 72
EHD BREhD % —=/ > b L BRIEFEEFHO X —=/ > I T
JEI8T 5 FHEBREITV, PR A T~ 7.
5.3.1 [EEEEEAE

Z v b OFHERIC Fig. 10 1R T X o ch 7 E2EE L,
Z—=try N ERERE) S ST I LT, AR~ DR R
RO OREL 4. TR L HI12T v hoF oS
fafnfE & L, EHD BRE) & ZEXUEBRB)CTD, FEROL AT
S 72 7B A EIE T 5 E/7i% 30[kPal (#9225 [mmHg])
& 40[kPa] (%9 300 [mmHg]) o> —Ff¥H & L 7=.

059

2016 9 4 ~6

Fig.10 Installation example of tourniquet
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(a) Light receiving section (b) Installation example
Fig.11 Infrared sensor
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Fig.12 Measurement result of oxygen saturation
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Fig.13 EHD tourniquet for the human
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