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Flexible Loop Wheel Mechanism for Intestine Movement
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Abstract

An endoscope is usually inserted into the human body for the inspection of the gullet, stomach, and large
intestine (colon) and this may cause discomfort to patients and damage to tissues during diagnostic or
therapeutic procedures. This situation necessitates a self-propelling endoscope. There are many kinds of
mechanism to move in a rigid pipe. However, these methods are difficult to apply directly to the endoscope.
The main reason is that human intestine cannot be considered as a uniform, straight, and rigid pipe. This paper
proposes a flexible loop wheel mechanism, which is adaptable to the human intestine. This mechanism is
designed and fabricated by a simple modeling, and tested by an experiment. Finally, the actuator is inserted
into the pig colon.
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Fig. 3 Conceptual drawing of the loop wheel actuator
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Table 1 Actuator dimensions designed for colonoscopy

Parameter Dimension
Body length 50 mm
Body diameter 30 mm
Loop wheel diameter 45 mm
Loop wheel width 7.5 mm
Worm gear diameter 8.0 mm
Worm gear pitch 2.0 mm
Motor diameter 12 mm
Motor length 25 mm
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Table 2 Motor and loop wheel specification required for

colonoscopy
Parameter Dimension
Output torque > 10.8 mN m
Speed > 210 rpm
Loop wheel stiffness > 234 N/m

Fig. 6 Flexible loop wheel actuator
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Fig. 7 Experimental setup for thrust force measurement
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Table 3 Actuator specification measured by experiments

Rigid pipe .
Pig col
6 48 mm) ig colon
Average velocity 7.7 mm/s 7.5 mm/s
Friction force 0.83N 0.30-098 N
Thrust force 32N
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