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Abstract —To predict the behavior of the intravascular micro active endoscope in the real human vascu-
lar system, a human mock circulation system was developed. The intravascular micro active endoscope
which consists of micro active bending catheter and micro drug infusion catheter was driven in the veloc-
ity, Re number and temperature controlled flow. The three SMA (Shape Memory Alloy) zigzag type
spring in the micro active bending catheter was heated by the electric current generated by PWM control-
ler, and the shape memory effect made the actuator bend to any direction. The micro drug infusion cathe-
ter was driven through the inner hole of the micro active bending catheter. A mock circulation system is
shaped from Ascending Arota to Femoral artery according to a human data (the data contains many vas-
cular sizes and hydrographs of many control points). We developed a vascular model with glass and sili-
cone tubes, and set the flow system with circulation parts, flow settling parts, and lots of valves. The
heater and heat-controller was added to the flow system to control the temperature of the flow at 36.5C.
The result showed that the developed intravascular micro active endoscope could be induced to any point
in the vascular model.

Key words -- Human mock circulation system, Vascular model, Intravascular micro active endoscope, Micro
active bending catheter, Micro drug infusion catheter.
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Fig. 1. Developed intravascular micro active endoscope.
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Fig. 2. Picture of the link at the tip of the micro active
bending catheter.
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Fig. 3. Picture of the link connecting the catheter and
actuator.

Fig. 4. Picture of the intravascular micro active
endoscope.
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Fig. 5. Picture of the connector of drug infusion
catheter.

Fig. 6. Picture of the drug infusion catheter.
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Table 1. Arteries in human and in mock circulation
system (bold)
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Fig. 11, Active bending catheter put into the Subclavian
artery in no flow condition.

Fig. 10. Active bending test of the micro active bending
catheter.
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Fig. 13. Micro active bending catheter in the Celliac
Trunk.
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Fig. 15. Micro active bending catheter in the Subcla-
vian artery.

Fig. 14. Micro active bending cahteter in the Superior
mesenteric artery.

o] A5 wie] Aeolele) Fajo] A
AL Rago, 4 BAUCE dFoolHE 4
YATIE R TPssigich o, A fEeIA o
FACIEE 250717 Qeteie 371 390 vl
o 15w FEe) AR B 2RAYT £E 13 4
GelH BA7} 01% A7) 8 AR B4
AAsted fFolole] FeE Wil Arskgon,
HEHOZ ARIAATG. Fg 12% $50] 52 ),
e AR Ade) 8 AeE AEzRA

E
el Q) &b7ha)

A2z=golw, Fig. 13~15% 22t 27
Euﬂ Q_‘H.-_UIEUH _"_—Zoﬂ }\LOIE] _‘i__/l\_—sg :‘51.5-] 7}3]
BE nelFx ok w9, Fg 162 T8 stelg el

532 Bolol AYHE T4 HE} 255

)

Fig. 16. Micre drug infusion catheter in the Common
carotid artery.
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