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Development of Overtube for invasive Surgery
~ Development of pneumatic bend section ~
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Abstract: Natural Orifice Translumenal Endoscopic Surgery (NOTES) and single port surgery (SPS) have attracted the
attention as a new minimally invasive surgery. NOTES is a surgery that inserts a flexible endoscope from the mouth or
other natural orifice, and reaches into the abdominal cavity through the lumen wall, such as stomach. SPS is a surgery
that penetrates the body surface through single port and goes into the abdominal cavity. Therefore, the procedure offers
many advantages; prevent the development of wound on the body surface, reduce infection and hernia, improve post oper-
ative recovery and effect of early rehabilitation. The endoscopic robot that adapts to NOTES and SPS has been under
development, however, they don’t have enough feature to reach target organ. Therefore, it is necessary to develop tech-
nologies and equipments for supporting the endoscopic robot. In this study, overtube that supports the movement of the
endoscopic robot used in NOTES and SPS has been developed. Rubber actuator made by silicon tube has been developed
and about 162[deg] bending was possible using fluid such as air and water. Also, the endoscopic robot was able to bend
in three direction by setting three rubber actuators around the robot.
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Fig.1 Mechanism of flexion for endoscopic robot.
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Fig.4 Experiment result of bending motion in each direction: a)
front side. b) upper direction. c) Lower right direction. d) Lower
left direction.
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