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® 2005 A3} (Endotics)
2002 i
HELHA|A
® 2003 710X (M FHm)
® 2005 A3} (Intromedic)
® 2012 FDA cleared
2004
2006
ERVEEEDD
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® Prototyping
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* 2013 MrSESAENS * 2015 7|=0|H (RIMICZ)
(MIA z|=)
2014 ‘
2016
E7|M= ool 228
Mz oo|3 228 7E. ;)l?; 7}|’|\7HH* M7 F1E)
2016 MHSSAEAE e
(MIA z|=)
2018

09



W EEYANTS
oz 28

nm robot :
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[2013. ZHIHTESSE]
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Mz XeHg, R 221 59 E42 Sl A= HH 2[0S

Flagellated Bacteria
(Bio-actuator)

Microstructure
(Biodegradable/
Biocompatible material)

Drug/Bacteria encapsulated Microbead
(Anti-cancer drug/Therapeutic bacteria)

Active locomotion p chamber/channel Active locomotion
Specific cell binding Biodegradable materials Specific cell binding
Fluorescence Surface modification Fluorescence
Gene modification o o Gene modification
Self replication Self replication

Extinction by macrophage Long termed control p chamber/channel
not available
Locomotion uncontrollable Large volume transport Biodegradable materials
impossible Surface modification
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Bacteria Enzyme
Controlled Drug
Delivery System

Strain for

Tumor Specific Active
Bateriobot

Drug Delivery

Tumor Targeting Bacteriobot

Modelling/Analysis of

Swimming Microrobot using
Bateria Chemotaxis

Synthetic Flagella/Cilia
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Bio Technology Medical Technology

Spheroid
Spheroid + Macrophages
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40 pm/sec

300 ~ 800 pm
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X7|17S oo|A22R oo|a2E2R

SIIHZE E%
WEEET R

16



opo|32/ L
oz =&

A Z=H|

Relative gene expression (fold)
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KUm robot :
EX |22 00|22 E

[MIA 2= SEAA &3, 2010]

1d3D(http: //www.cybermed.co.kr) ]

©

/< DB

Redl-tile Navigation gallrol & )Iﬁﬂioring‘ for Intravascular Microrobot (2010)
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MIZ 22| (cell sorting), Z2M|Z M|7{ (dead cell removal), MIZ Z=Z/25H (cell assembly/
disassembly) St Z2 XAZ ot= MZXZE 00|53 228

EX M L4H[: 1000 z m, Z0[: 1000 z m, &=0[: 50 x m

ool =2=4

Pads of anchoring
microrobot

Initial state Final state
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Control Platform

Bi-plane X-ray module
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e R0 H= 22 HAHLIE ¥ 18U 55 2 M| &
pre-loaded length
4/\ -
== . : before insertion
Lpre
Soft tissue
& I t
needle guide . _ steering .
Planned trajectory ¢ change in length of the spring (insertion+ rotation)

| passive control for adjusting bending stiffness of needles

pushing force(AR,) !reaclion force (AF, = k.A¢,)

by the discrete tubes by spring compression

* ol Fe 7|Hh = UH|AH0lM S/W

Bi-plane Imaging Navigation

Image-guided Control
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[MIA] I 7R Y AFR3} 2003/2005]

et IntroMedic
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cm robot :
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[MIA SHmY QAZEALR] AR &F, 2001/2005]
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Active Locomotive Intestinal Capsule Endoscope

7lE 71

RAZOR Ashy| Li0IA XIR 015 U TIEt 7K53H AUH 2 LAY

25 WA =3 S5 HaLAE
AP |ACZ #|Q FMEZE
Asp|E IE 2 ol= 22| _”° N
SISt R XIRAHZ 0|S
12 ~ 24 A7t AQ AIZH 10~20&8
AR g 29| H Ash 7=
it s FICh U M Tattooing S
Battery
Capture . ulcer
module 4

Magnet Helical
motion
Communication
module Helical motion of ALICE

H/W Platform Position display
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Bio Technology

e Treatment of biopsy sample
® Biocompatible material
e Bioreagent for diagnosis

Medical Technology Micro/Nano Technology

e Diagnosis of digestive organ
* Micro medical device

® Medical Micro/Nano Device
® Biopsy Tool, Drug Delivery Tool
® Development of medical device ® Micro/Nano Fabrication

Info & Com Tech. Robot Technology

® Image processing e Electromagnetic actuation System
* Data transferring and ® Localization and posture awareness

communication e Control of position and posture
® Analysis for maneuvering
and diagnosis
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Interactive control Remote control
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* L2 F2 1mm 0[5t/ S&422 B9 3mm O[5t x| F&= 2 2R

EX M

¢ [—

+180

+165 Axis 2 60 /s
-30~+20 Axis 3 40 /s
+250 Axis 4 50 /s
22 ~+35 Axis 5 50 /s
160 Axis 6 50 /s
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