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Prototypes of the wire-driven thin active endoscope and catheter
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Masashi Takeichi, Tokyo Institute of Technology, takeichi.m.aa@m.titech.ac.jp
Koichi Suzumori, Tokyo Institute of Technology

Now, minimally invasive treatments have a key role in medical care. Especially, an endoscope and a catheter
occupy an important place. It is important to make their diameter smaller to expand the range of treatment. As they
are inserted into the blood vessels or the alimentary canals, development of them that have bending mechanism in
their tips can improve the operability and reduce the operation time. Therefore, we have made the prototypes of the
small diameter endoscope and catheter. We have used the spring as these frameworks of the bending mechanism to
simplify these structures. These can be bend in all directions by controlling the wire tensions. And, we have
developed bending motion controller. This controller has 2 handles. One handle can control the bending angle. The

other handle can control bending direction.
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Tablel Specification of the spring for use as bending mechanism

Outer Wire Winding

Use diameter  diameter Length number
Modell | Endoscope 0.92mm  0.12mm  6.3mm 20
Model2 Catheter 0.60mm  0.10mm  3.9mm 20
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Model 2
Fig.3 Magnified figures of the spring tips

Model 1

Leaning the acryl-board by
moving up and down the grip

1 Control the bending angle |

Turning force transmit directly

‘ Control the bending direction ‘
( Using the resin bush in the middle)

Fig.4 Mechanism of the developed controller
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Fig.5 Relationship between bending angle and wire force
(W.N. : Winding number)
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Fig.6 Relationship between radius of curvature and wire force
(W.N. : Winding number)
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Fig.7 FEM analysis (Bending the spring in which
the tube is inserted by the wire)
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Fig.8 Model 1 which can be bend in all directions
(outer diameter:0.92mm)
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Fig.9 Model 2 which can be bend in all directions
(outer diameter:0.60mm)

Fig.10 Bending experiment using the developed controller
(1,2:changing the bending angle by the large handle ,
3,4:changing the bending direction by the small handle)
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