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Design of the Magnetic Guide Magnet for Magnetic Guide of a Capsule Endoscope
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Movement of a capsule endoscope in body depends only on the peristalsis and gravity. Therefore, there is a problem
such as prolongation of the examination time. In addition, observation of the site aimed at is not easy. It is required to
control the movement of the capsule endoscope to reduce the oversight of a lesion. Towards the resolution of the problems,
this research proposes a magnetic guide method using a magnetic guide magnet. It is guided the capsule endoscope by the
magnetic force generated from the magnetic guide magnet. Assuming the distance between the surface of the body and
digestive organ, the goal of guide distance is 100 mm. Estimates of necessary magnetic field for the guide of the capsule is
17 mT. This paper reports the design of the magnetic guide magnet which generate more than magnetic field of 17 mT to a

distance of 100 mm.
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Fig. 1  PillCam® COLON 2 (unit : mm).
Table 1  Specifications of PillCam® COLON 2.
Item Contents
External dimensions 31.5x11.6 mm=+ 10 %
Weight 29g+10%

Standard operating time =Z10h
Rated voltage DC27-31V
Silver oxide button battery
Type of battery .
(2pieces)
Transmit frequency 434.1 MHz

Magnetic guide magnet .
Magnetic field

Magnetic force Button battery
i

Capsule
endoscope

Fig.2  Magnetic guide method overview of a
capsule endoscope.
Table 2.  Specifications of magnets.
Item Contents

Kind of magnet Neodymium magnet

L o Axial Radial
Direction of magnetization . . . .
direction direction
Outer diameter, do [mm] 25
Inner diameter, di [mm] 6
Height [mm] h =10 h2=20
Surface magnetic flux
. 460 645

density, Bm [mT]

Remanence, B; [T] 1.25~1.32
Coercive force, Hc [kA/m] = 955.0
Maximum energy product,

&P 302.0 - 334.0
(BH)max [kJ/l’l’l3]
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Fig.3  Constitution of the magnetic guide magnet

(unit : mm).

Magnetic guide magnet

Fig. 4 Measurement of the magnetic force.

PLA resin Silver oxide button battery

Radial magnetic flux density.B, [mT]

Fig. 5. Simulated capsule (unit : mm).
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Fig. 6.  Magnetic force and radial magnetic flux

density vs. distance from the surface of magnetic

guide magnet.
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Fig. 7
the 100 mm point.

Table3  Settings of magnets in analysis.

Item Contents

Axial

direction

Radial

Magnetization direction o
direction

Relative permeability, z« 1.05

Coercive force, He [kA/m] 955 935

8

Fig. 8  Analysis model of the radial magnetized

magnet.

Fig. 9 Analysis model of the radial magnetic guide

magnet.
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Fig. 12 Distance characteristics of the magnetic

guide magnet (z =0 mm, 6 = 0 deg).
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