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Control of Balloon Internal Pressure for Ileus Tube Using a Small Syringe
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Abstract:

observation was enabled. However, it is difficult to use these endoscopes in patients with intestinal obstruction and

Recently, by development of a double balloon and a capsule endoscopes, small intestinal whole area

adhesion. Therefore, we developed a new endoscope that consists of an ileus tube and an optical fiberscope. When
our endoscope removed from the body, one can observe the small intestine by controlling the balloon internal pressure
of the ileus tube as maintaining a bowel adequately. In a previous study, we performed experiments that pull out
an ileus tube inserted in a small intestine model and confirmed that the control device with a medical syringe could
maintain balloon internal pressure constantly to pull out at constant speed. However, because the medical syringe

introduced in a control device was big, a problem of excessive capacity may produce it. Therefore, in this study, we

verified control performances for the control device with a small syringe.
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Fig. 1 Control device of a balloon internal pressure.

NI

Ileus tube Balloon

One way valve

S nnnee.
1

| Pressure sensor | | Slider |
v I

PC Ball screw

| Motor driver |—>| DC motor |

Fig. 2 Composition of the control device.

Table 1 Specification of parts.

Syringe 10 [ml] (Terumo)

Sensor XFHMC-050KP (Fujikura)
DC motor RE25 (Maxon)

(Gearhead) (GP26B)

Ball screw BNK0801-3 (THK)
AD/DA convertor | ADA16-8/2(CB)L (Contec)
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Fig. 3 Step response of the control device for modeling.
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Fig. 4 Block diagram of two-degrees-of-freedom control
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Fig. 5 Reference response property of the control system.
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Fig. 6 Experimental method of step disturbance.
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Fig. 7 Property for step disturbance (without control).
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Fig. 8 Disturbance rejection property (with control).
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Fig. 9 Experimental method to pull a balloon up from

a small intestine model.
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Fig. 10 Pressure change at pulling up a balloon (without

control).
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Fig. 11 Disturbance rejection property at pulling up a

balloon (with control).
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