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Active Sheath

Development of steerable and flexible medical devices based on Active Sheath
mechanism

Yamada, Atsushi
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Active Sheath mechanisms proposed by authors were applied to steerable
needles and fine needles, TIPS needles and steerable microcatheters. Each steerable needle consisted
of a flexible cannula and a flexible loop-shaped stylet. The steerable microcatheter consisted of a
micro catheter and a loop-shaped guidewire. Especially, the TIPS needle employed a combination of
the Active Sheath mechanism and a concentric tube mechanism. About the steerable needles, kinematics
and FEM simulations were performed. A real-time MRI navigation systems was developed to track
needle insertions.
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(1) Loop-shaped flexible arm
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(3) Active Sheath: (1)+(2)
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A steerable disposable nerve blockade needle
22G (0.70 mm 0.D.), 150 mm in length, Bevel tip
Outer needle: Beta-titanium alloy. Loop-shaped flexible arm: Beta-tit alloy
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