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Development of MR-driven capsule endoscopy system based on snap-through buckling

Yamada, Atsushi
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1.7 Fr. ( 0.5
8mm)

In the present study, a novel flexible mechanism for small medical applications
including capsule endoscope, active microcatheter and steerable needle was defined and developed. Console
software for MRl scanner and endoscope was also developed. The flexible mechanism developed consists of a
flexible sheath and loop-shaped flexible arm independent form the sheath. The arm was just inserted into
the sheath and then a distal end was pushed and pulled to be able to bend the sheath repeatedly. As
medical applications, 1.7 Fr. active microcatheter and a steerable needle were developed and assessed the
feasibilities on animal studies and phantom studies. The console software was developed by usin? free
open source medical imaging software, 3D Slicer with a few functional modules developed originally in the
present study. The feasibility of the software was also assessed by using animal study.
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Fig.1 Concept for present work
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Fig.2 Console user interface
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Fig. 3 Mechanism of the proposed device
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Fig. 4 Normal loop arm and bent shape of AS
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Fig. 5 One crossed loop arm and bent shape
of AS
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Fig. 6 Three crossed loop arm and bent shape
of AS
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Fig. 7 Observed embolic agents recorded by
high speed camera
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Fig.8 Active microcatheter as an
application of the proposed mechanism

Fig.9 Animal experiment for assessing the
feasibility of the proposed mechanism
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Fig. 10 Steerable needle as an application
of the proposed mechanism
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Fig. 11 Steering performance compared with
a conventional needle
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Fig. 12 Console userinterface based on 3D
Slicer
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