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lNanomedlcme Focusing on Single Cell Level

Biomedical Device Technologies for Point
off Care ; Single Cell Level Circulating
Tumor Cells Trapping Device
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Biomarkers—-based Healthcare Devices for POC

Biological liquid markers Chemical gas markers

Healthcare/medical MEMS Healthcare/medical MEMS

Health/disease
diagnostics and
treatment based on
biomarkers
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Prototyping of Micro hot plate r"3
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CTCS : Circulating Tumor Cells

= Tumor Cells are released from tumors into blood stream
= Having a key role in future metastasis

Physical translocation Colonization
from primary tumor to distant organ
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' _ Localinvasion CTCs extravasate

cells invade into surrounding and invade into the
stroma, then intravasate to enter parenchyma of Adaptation and
hematogenous circulation foreign tissue proliferation to

form metastases
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Source: Chaffer C.L. and Weinberg R.A. Science, 2011
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A Lateral Magnetophoresis and Immunomagnetic Nanobeads
and Its Integration with Microfluidic control System
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External Static Magnetic Field

Antigen & Magnetic Nanobeads (2 50 nm) Laterally-driven magnetophoresis
 Rapid isolation speed * Possible to use whole blood
» Selective isolation of cancer cells » Simple structure and easy to use
 Strong magnetophoretic forces * Low fabrication cost with mass production
 Universe applicable for cell isolations protocol

* Easy to integrate with other functional units
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Cells Micro-patterned ferromagnetic wires
It K 2% « Output cells = Target line cells + Waste
ey / i line 1 + Waste line 2
%\ o R Target
Buffer 0 - 0 °°°
Q °
Y & & 4 o
Waste 2
0.:‘0) aO'. ",.T.V:...
AP External static magnetic field .?.}.‘.o %
Cells
Separation rate Recovery Purity
Target line cells Output cells CTCs
X 100 X 100 X 100
Output cells Input cells Target line cells
},r""""-\-\

ETRI

Q



Movie (concepts showing how it works) ™




Microdevice for Separation of CTCs

based on no. Prognosis
of CTC prediction
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Microdevice for Separation of CTCs

v' Technology Transfer, 2014

v' ETRI Journal, 2015

v' CE, FCC certification acquisition, 2016

v' US patent registration, 2017

v Clinical test going (Samsung Hospital, Seoul National University)
v" FDA submission processing,

v Preparing for KOSDAQ registration,
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Area of concern hoping co-operations,

- Al-based Nano-Bio Sensors
- Bio-inspired Nano-Bio Devices

International Cooperation program
- Boosting and expanding of U.S.-Korea joint research programs

- Developing new cooperation programs
* Industrialization of Customer oriented nano-bio technologies
 Joint clinical effectiveness evaluation of nano-bio devices
« Joint projects between Korea-Us national labs
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