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Magnetic drive of a medical micro robot in abdominal cavity

*Makoto Nokata, Satoshi Kitamura, Toshihiko Nakagi (Ritsumeikan Univ.)
Toshirou Inubushib, Shigehiro Morikawa (Shiga Univ. of Medical Science)

Abstract— This paper presents a new type of medical micro robot keeping in the abdominal cavity driven

by magnetic force.

The motion of the robot, move environment and the photography with the camera

has been investigated by in vivo experiment using simple prototype model. The friction force between the
abdominal wall and organs has been measured. We have succeeded to drive the prototype model by simple
magnetic field control. This study could be applicable to the micro internal robot as one of the useful medical

tools.
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Fig.1 Schematic diagram of a medical micro robot
keeping in abdominal cavity

gbooooboobooopbobobooboobbo
0000000000 0000oooUOoooUo [Bo
gboooobooboobooobooboobobo
oooooo
gboooobooboobboobooboooo
gbooboobooboboonboon

ooo,00b0000o00obo0oooooan
oooobOooooobooboooo
obooooooooooboon
ooooooon



3. Uuggpbooboodo

31 0OO0OO

oboboooooooboooobobooboboon
oboboobooooooobooooboooooon
oboboooooooooboobooboboooon
oboboooboooooooooboobobooooon
0000000 () 000000000,(b)00000
O0O0,c)D0O00O00OO0O0O0OOooOO

0000000000000000 10mm]00 Fig.2
ooooooooOooceccboooooooooooo
goooooboobooooooooooooooooo
gdoooooooooooobobooboboboobn
gooobobboooooooobobooooooooon
ooooooobbobObObOO0000000 Fig3oDO
0000000 (00:2x 5[mm]), 000163 [0], 00
100 [mm], O0O0: 50 [mm], O00: 100 [mm]), 0000
00 (50-900[v], 10000y F], DO OO0 O: 10000[A],
O000:005[¢]),3000000000000000
2[Tf00000000000000OUOO0DOoOUO
gboobobooboobobobobobobooon
3INJDOUU0OOFigdD00OODOO0OUOOD0ODOODOOO
gbool1gb0obooboooobooboobooogon
000000 20[mm/s] 00000

Fig.2 Experimental model for in vivo drive
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Fig.3 Total system of generating the impulse to the
magnetic field for driving the models
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Fig.4 Graph of producible magnetic force

Fig.5 Photographs of in vivo experiment and Cap-
tured view of the abdominal cavity



Fig.6 X ray photographs of model’s movement
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Fig.7 Graph of friction force when an experimental

model passed through between internal organs
and abdominal wall

Fig.8 A photograph and 3D illustrations of a new
model as the medical micro robot

4. 0ggQO

oooooooobooooboobooooooocooooon
obobooooooobooboobooboboooon
oboboooooooooboobooboboooon
obooboooooooooboobobobooooon
oboboobooooooobooooboboboon
obooooooooooooo-oooooboogooon

obooooboooooooboooobooboobooono

000D (Fig8)DOOOO 3000ooooooo
0000ooO (Fig9)0UOOODOOUOOOOOOOO
gbooooooobOoboobobobobooooon
obooboooooooboobooboboboooon

switching unit

‘ Stage Controller

Power
supply

interfae

Fig.9 Schematic diagram of total system for mag-
netic driving a medical micro robot
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