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Medical Micro/Nano Robotics

Robot Research Initiative
as the driving human resource
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Global Research Network

Istituto Italiano di Tecnologia (ltaly)

Scuola Superiore Sant'Anna (ltaly)
Carnegie Mellon
University (USA)

.. Nagoya Unpiversity
o (] {Japan)
o
MRSEC, Brandeis

University (USA)

Fraunhofer-IPA
Interadtional Federarion (Germany)
©PRobotics (Germany)

Chonnam University
& RRI (Korea)
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nm robot :

SfE2]of 7|8 Q28 LIk EX
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Active locomotion

p chamber/channel

4iEf|2ot HE
(Bio-actuator)

0to| A 27 =X
(SE2oHE/8HEd EalH)

Active locomotion

Specific cell binding

Biodegradable materials

Specific cell binding

Fluorescence

Surface modification

Fluorescence

Gene modification

Gene modification

Self replication

Self replication

Extinction by macrophage

Long termed control

not available

p chamber/channel

Locomotion uncontrollable

Large volume transport

impossible

Biodegradable materials

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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nm robot :
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Au coated Drug Polymer
MNP

AC magnetic field
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Bio Technology
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Medical Technology

Spheroid
Spheroid + Macrophages
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um robot :
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300 ~ 800 pm
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Bio Technology Medical Technology
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Relztive gene expression ffold)
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Micro/nano Technology Robot Technology
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um robot :
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[MIA 2= SEAA &3, 2010]

OnDemand3D(http: // veww.cybermed.co.kr)

~ Flouroscope
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um robot :
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7= 7R

M= 22 (cell sorting), ZEMZE XA (dead cell removal), MZE X2!I/25H (cell assembly/
disassembly) S} Z2 XAHS 5h= MZXEE 0|3 22E

L4H|: 1000 x m, Z0]: 1000 £ m, =0[: 50 z m

olo|Z22=4

Pads of anchoring
microrobot

ot 2ol HE 7is: MIZEL FAEY, MIZSH0| DNA ¢, 88Xt X|=

Initial state Final state
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mm robot :
S HHs AlA

m

7l& e A A
OE22X i 7lel 28 #IX Mo7|=S 018, TIRAZ] ol fIgst £/E mshA 20| * R Hs 2R W7 LS % 18T 53 ¢ Mo L1215 7
IS 991 HHs AAE
pre-loaded length
A
19 G (1mm) O|8|’ 7 Tt + before insertion
J“g“u,,:ms
4 DOF 0|4 oo et

needle guide Y . steering X
change in length of the spring  (insertion+ rotation)

1.0° Olst

TR 1

/

EMA module

B]-plane X-l‘ay module pushing force(AF,) reaction force (AF, = k.A¢,)
by the discrete tubes by spring compression

Image-guided Control

€

I R s

~
L)
° o2X AT
Control Platform i
L ) L Imaging S/W Platform ) oo '='O|:
[=X=3"=

* bhAs XIZ4(0BS), XX M, 5 A & 22
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mm robot :
HESLHA|E 22 “MIRO”
[MIA| SEEHMY 7H 2 AL 3} 2003/2005]

etIntroMedic

cm robot ;
CHELHA |G B2

[MIA Sy AZEAE] AR &F, 2001/2005]

Bioinimeti€€olonoscopefRobot (200
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mm robot : ALICE = zaunz)

Active Locomotive Intestinal Capsule Endoscope

7= M

QIRXFO=Z A517| LHOM X7 0I5 H T 7Hset AUHE s LHAIE

S HsLiAE e =S H=LHAIE
AP |EOCR Q| BMEE
ASp | OIS 25 ol a2 e
Hot= R XIFAXHZ 01S
12 ~ 24 A|Zt AQ Azt 10~205
AL M2 2o ™ A5t 7|2
A 7Is Flch 2l MA Tattooing S
Battery
Capture
module , ulcer

Magnet

Communication

Helical
motion

module

Helical motion of ALICE

»

H/W Platform

Position display

A FH|

Bio Technology

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

Medical Technology

* Diagnosis of digestive organ
* Micro medical device
* Development of medical device

Info & Com Tech.

® Image processing

* Data transferring and
communication

® Analysis for maneuvering
and diagnosis

Micro/Nano Technology

® Medical Micro/Nano Device
® Biopsy Tool, Drug Delivery Tool
® Micro/Nano Fabrication

Robot Technology

® Electromagnetic actuation System
® Localization and posture awareness
e Contfrol of position and posture

iV EEY
Lt ol 28
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Interactive control

Remote control

Navigation system

S8 R AIAHS o] MEHet BIIE Cist MBS A0 Y 20| MARIOR HOiE 4 US

s D0 p—— - — o'

¥ offsetContrd
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SUA XS flet 2X H|I= A|AH]

7= 7R

o =QIXIX|Z iso—centers H

=]
.« wrzo

2 1mm 0|3} /

H
=
=

X0l FEAI717] et 2tk

S22 4% 3mm 0[5} ¢

bR A0 AAR 7K
X g 2 ER

=13

=

=180

+165

-30~+20

+250

22 ~+35

+160

Z|t| 7HEtSHS

Axis 2 60 /s
Axis 3 40 /s
Axis 4 50 /s
Axis 5 50 /s
Axis 6 50 /s

g 2R
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Parallel Cable Robot Parallel Cable Robot

Task Oriented Tension Control
Design & Calibration
HYURS Rapid Design
(H/W, S/W) Meodule

InESE =

Reliability

Cable Arrangement
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