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Fig. 1 Photograph and illustration of experimental apparatus. The
contact force between the coil and the aneurysm model can be
measured using the apparatus. The proximal part of the coil was fixed

on the automatic stage.

Fig. 2 Schematic diagram (a) and photograph (b) of aneurysm model
made of silicone rubber. The aneurysm model was placed on the force
sensor as shown in Fig. 1. The effects of varying the position of the
catheter tip (Bottom, Middle, Top) and the diameter of the secondary

coil (4, 5 mm) were evaluated.

Fig. 3 An example of relationship between coil insertion length and
contact force along y-axis. (a) D = 4 mm. (b) D = 5 mm. When the
catheter tip was inserted more deeply into the aneurysm (Top), the

contact force was observed to increase.

Fig. 4 Average contact force between coil and aneurysm model along
y-axis. (a) Each condition. (b) Catheter tip position exhibited a
significant effect of Top > Middle > Bottom. (c) Secondary coil

diameter exhibited a significant effect of D = 5 mm > D = 4 mm.
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Fig. 5 Transition of average contact force between coil and aneurysm
model along y-axis. (a) D = 4 mm. (b) D = 5 mm. (c) Catheter tip
position exhibited a significant effect (*Top > Middle > Bottom;
**Top > Middle, Bottom). (d) Secondary coil diameter exhibited a

significant effect (*D =5 mm > D = 4 mm).

Fig. 6 Behavior of catheter and coil. (a) Effect of catheter tip position

on contact angle between coil and aneurysm wall. (b) Coil tip

displacement (J) by contact force (W).
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Fig. 1 Photograph and illustration of experimental apparatus. The contact force between the coil and the
aneurysm model can be measured using the apparatus. The proximal part of the coil was fixed on the
automatic stage.
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Fig. 2 Schematic diagram (a) and photograph (b) of aneurysm model made of silicone rubber. The aneurysm
model was placed on the force sensor as shown in Fig. 1. The effects of varying the position of the catheter
tip (Bottom, Middle, Top) and the diameter of the secondary coil (4, 5 mm) were evaluated.
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Fig. 5 Transition of average contact force between coil and aneurysm model along y-axis. (a) D = 4 mm. (b)
D = 5 mm. (c) Catheter tip position exhibited a significant effect (*Top > Middle > Bottom; **Top > Middle,
Bottom). (d) Secondary coil diameter exhibited a significant effect (*D = 5 mm > D = 4 mm).
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Fig. 6 Behavior of catheter and coil. (a) Effect of catheter tip position on contact angle between coil and
aneurysm wall. (b) Coil tip displacement (8) by contact force (W).
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