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Proposal of Magnetic Actuator for Brush Cytology and Anchoring Function
Applicable to Capsule-type Medical Device
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In this article, a novel magnetic actuator is proposed for brush cytology done using capsule endoscopy. Its basic
structure is a lead screw mechanism consisting of a bolt with a permanent magnet and a lead screw nut. The nut is
equipped with a cytology brush and an anchoring mechanism that can stop the capsule in a specific place. When
rotating magnetic fields are applied, the turning motion of the bolt due to magnetic torque is converted to the linear
motion of the nut, which causes both the brush to project outward and the anchors to extend. If the rotational direction
of the magnetic fields is switched periodically, the brush can exhibit a reciprocating motion and scrape the mucus off.
To increase the amount of samples collected, an additional small magnet was attached to the brush tip. As a result,
this improved brush with induced rotational vibration could drastically enhance the performance of cytology.
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Fig. 1 Conceptual figure of operation steps.
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Fig. 6 Rotation of capsule.
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actuator for cytology brush and anchoring function.
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A7 VRS RN ORSREZ A 5T D 72D, SMETEAR
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TERENATRE/ARA D R UMT o F o m— A ZHOlER 7 T &
(SR BR U, THlROD 7R VBRI E YA X T
A UTRERS, 7 N E S U7BR s Mok D3 i
FIRITIBNT, B SN HBFEENED ATRE Ch o7z, F7z, Ml
T USSR NS A RRE L, EERRE e RRE A N A D 2 &
T, 77N K LEEEA IR IGNE 5 Z LICHE L.
SH0E, TS Tl INBR S TSR A IE G T
&5 LIRS ARIR Uiz BRSO 52081 5. 72, K
T ISREE 2~V TRV T A L2 fifi o T BRI L 25
DD, BT RINONE L LR ETGET DT-00 X ik &
OO E G oK I % (Al S D BREN S AT L~DZEH
ATO TETHD.

SiEE  AWTZEIE, ISPS B 16K06228 K TN 19K04353 DBk
ZFEHDOTHD
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