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Chemical gas markers

Biomarkers-based Healthcare Devices for POC

Biological liquid markers

Healthcare/medical MEMSHealthcare/medical MEMS

Health/disease 
diagnostics and 

treatment based on 
biomarkers

POC : Point-of-care

Pulse rate

Stress level

Activity tracker

Health age 
checker
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Lab-Made

Digital pregnancy & ovulation tester

Commercialization, ETRI’s Start-up 
company, KOSDAQ ‘2019

‘2012

Portable realtime PCR system

Personal urine analyzer

Commercialization, 
tech. transfer

‘2010

Prototyping of Micro hot plate 
(tech. transfer)

‘2016

Early screening of lung cancer

CTCs separator

Prototyping 
(Tech. Transfer, ETRI’s 
Start-up company)

‘2015

Prototyping (tech. transfer, ongoing FDA)

‘2014
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1 million cells/gm/day

Circulating tumor cells

Disseminated tumor cells

 Tumor Cells are released from tumors into blood stream

 Having a key role in future metastasis

Source: Chaffer C.L. and Weinberg R.A. Science, 2011

https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiw_JPkh-XQAhUMjZQKHeHUD6wQjRwIBw&url=https://pharmaceuticalintelligence.com/2013/06/24/in-focus-circulating-tumor-cells/&bvm=bv.140915558,d.dGo&psig=AFQjCNHjb5guU9x3P1DVpap8D6bevB4oaw&ust=1481302034810463
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A Lateral Magnetophoresis and Immunomagnetic Nanobeads
and Its Integration with Microfluidic control System 

Antigen & Magnetic Nanobeads (⌀ 50 nm ) Laterally-driven magnetophoresis

• Rapid isolation speed

• Selective isolation of cancer cells

• Strong magnetophoretic forces

• Universe applicable for cell isolations

• Possible to use whole blood

• Simple structure and easy to use

• Low fabrication cost with mass production 

protocol

• Easy to integrate with other functional units
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Waste 1

Waste 2

Target

Cells

Cells

• Output cells = Target line  cells + Waste 

line 1 + Waste line 2

Output cells 

Target line cells 
X 100

Separation rate

Input cells 

Output cells 
X 100

Recovery

Target line cells 

CTCs
X 100

Purity
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Confidential ~ Not published 

Instrument for CTCs separation

CTCs separation chip 
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 Technology Transfer, 2014

 ETRI Journal, 2015

 CE, FCC certification  acquisition, 2016

 US patent registration, 2017

 Clinical test going  (Samsung Hospital, Seoul National University)

 FDA submission processing, 

 Preparing for KOSDAQ registration, 

ETRI Company D Company D



Future International  cooperation  method ?

Area of concern hoping co-operations, 

- AI-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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