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VARIGUS END APPEJGATIGNS OF REICRO BIOCHIP

CRIENIENIN L MR ST AL UL TR AN L T

 Medical diagnostics
Ao lhosnital institute)

Health diagnostics

Pkl ‘i%%’t_ ’
Chemical/Bioprocess
Monitoring

kL
T

OCHIP CeNTER

HANYAKG URIVERSITY MICRO B
Gysengagl Technopark
{inside Hanyang University Ansan Campus)

14,400 f2 [Blo~foundry Clean Room {18,000 12 + Biu
Analysis/Evaiuation Lab + Admin Gifics]
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“Blo-foundry” to asslst micro biochip manufacturing

To assist custom biochlp ) Platform technology development
manufacture and evaluatlo : hyough research collaboration
¥ oyt : e

To estabiish network and B/B
of technologies and human reso

T trein, educate, and propagate
" core technologles

iniaturized, high-speed, o
purpose.biochips . . .-
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__TECHNOLOGY FLOW

(B < R

- Micro-LHS
- Purification of DNA,
antibody, ligand, etc.
~ Scale-up - Bioactivity anal.
- Micro anal.
- Surface anal. B nu:;oscence
- Ma
- SPR
% - Electrochemical
" - Crystal balance

- Covalent bond

Silicon ~ Mask prep
- Glass - Photolithography
- Plastics ~ Electroforming/plating
- Micro—fiuidics

MBC’s Target Technologies and Products

TSN ONT R D

Blo—marker type ONA
integration Microarray
Applications Medical diagnostics
Detection Central
BT . o VN et
- Biomarker preparation - Non-silicon substrates (giass, piastics}
(Purification and monitoringl - Nano imprinting
- Biomolecutar micro-recognition - Micro-fabrication of giass and plastics
- Protein profiling [sensing) and - Microfiuidics design, analysis, standardization
situation - Mask fabrication tsing micro picturing
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 BUSINESS FLUW
Particinating lnsvsiny

- ‘Ailiomnrker ]der]tnﬁcatwn N

{ DNA, Protein, antibody, etc. )
ey T 2 o

. PatentFiting 1

Biomarker scale-up and ||
Preparation (in vitro)
= TS Optimization
‘On-bench’ process development
retreatment, reaction condition, = =
@ - “ VR UL ’.J [ ‘On-~chip® Process H
a) detection. d §

- ) N
” ".Prqcess Eval‘naﬁ&h/z}ﬁﬂ_ly.iig )

v b—
" Micro biochip pilot manufacture H

|
1

H . ,MaQ Prodqctiori Sygtem a " » Set up Datibase

MICRE™

TRICHIE T
RS cerrs ey

z=30

o

Bio-—Foundry Locat

254 AR ke,

Hanyang University
Ansan Campus
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_ IT Equipments

N/

=m

Mask Aligner

8%  Mask % Wafer Aligner

Bonder / Hot Embossing System

E% : Substrate(Si, glass) 2 bonding

Oxidg_geep Egcv:her&__ .

Wet Station o

85 Si 4B @
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_Microarrayer System

B85 HEZRH F8E DNAB S0l 910 &= B

25 : 010132 HOILE Y 010IX 24 R GI0IE M2l ‘

%

Luminex

AN

BT +JIUNAMY 228 23 % 82

2y a3

5 = 3

BT Equipments

" A . A3
B5:052 microbead 8 0188 MUBEY SN ?
: —— TSI ET | =
<TREETTT>

SPR

S5 MUSEY g4 U kineticsBA S EF

K% : protein.peptide, DNA S B S 04 &3

PrepHPLC

ESWlon trap

ST 2HSMARE 2 9
PRE MS/MSIISCE A

BE MM DN SO Cis AFs 2l A
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Industry Co

T 2T S AT

nsortium (3rd-Year)

BETRIN TS

< Name Area Name Area
Nano-pore
1 SAIT Blochips 10| E&B Nanotech particles
2 | Bionics System | Bioinformatics | 11 Proteogen Proteln chips
Photodiode
3 Alimedicus Diagnostic kits | 12 Celitech Sensors
4 Nuricel Activated 91ass | 131 pge 1ap SC surface
chips
Geegene
5 SEO SC surface 14 sclence ONA chips
Clinical
6 Biocore diagnostics 15| Boditech Med DNA chips
7 GenoCheck DNAchips | 16|  Proteonics Proteomics
Functional
8 Miwon, Inc. cosmetics 17 Si Biomed Immuno kits
g DI Biotech Bloinstruments | 18 Bioneer Reagents/Chips

Lee, E. K. otein prep/immobilization -
Chai, Y. G. | Biochemistry & Mo, Biol. - | Protein chip -~~~ & . ..
Oh, H. G. | Applied Physics " | Lithography ~ . o
Park, J. G. | Material Sciences Semiconductor surface chemistry ...
Ahn, Y. M. | Mechanical Eng. Bio-MEMS ' L
Cho, N. G. | Mechanical Eng. Microfabrication
Hwang, S. Y. | Biochemistry & Mol. Biol. | DNA chip _ . .
Lee, D. H. | Mechanical Eng. Microfluidics simulation/design =~
Kim, Y. S. MBC R & D Director Proteomics; mass spectrometry .
Lee, J. H. Chemical Eng. Thin film ‘
Choo, J. B. | Applied Chemistry ~ Bio-optics (Confocal/Raman microscopy)
Choa, Y. H. | Chemical Eng. Nano-bio particles ’
Sung, G. H. | Applied Chemistry Microfluidics; AFM, SPM
Jung, H. J. | Applied Physics Nano patterning

e
. o |
LI
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_Platfnrm Technologies in

PR

orking

< PDMS lab-on-2—-chip fabrication

MICR
=BICCHIP o
< TR

Platform Technoiogies In Workig

+Surface treatment and characterization - surface modification, SAM
film, nano-patterning

]Rect:lngle Zone Mixil@g Zone

Ly

Circle Zone Line Zone

mIcRO” .
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Platform Technologies in Working

Protein Biomarker Immabilization/stabilization - using magnetic micro
beads

< Biochip reaction detection - SPR, Confocal Laser Microscopy, AFM, etc.

micge” "/
eI GTHIP © o
T




ed Proteome Research Laborato
(Prof. Young-Gyu Chai)

° Mfiicrofilter Chip for
Bead-based Immunoassay

1. Bead injection

4. FITC-HBsADb injection 5. After PBS washing 6. After elution

Obead ' Biotin-Ab1 ~ HBsAg T FITC-Ab2

Electromc Matenaﬂs and Processmg] Labon’a&on'y f
{Prof. Jin-Goo Parlk) _ T

Research Projects
&' Cledning % Post CMP Cleamng] < CMP Process
- EUVY Mask Cleaning ? - Cu and low K - Cu CMP and slurr&
- Megasonic Cleaning e “Particle removal on -W Cl\;iP s'lu__rryr‘ T
: ‘;different thin ﬁlm; . -CMP Conditio:nér"
- Sub-micron particlet

removal on waferg & - Effects of pad particles
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F, laser lithog]-aphy

Immersion lithography

L B3 Eemmoniuren 3 SRY
\nm...n-..-..,._... o

|

o Tom
Ramese St ey
1o, aplm "yt 100 1m

=-

|

Tbree-Dimersional Fluorescence Imape

"‘!6.1
29

codin; metbod

2w

< Nano paripcle TEM image >

LAl (L K N
- — e sy e -
N e~ 7~ TS

- [ [ ™
< Raman Nano probe > £
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Lab-on-a-chip for sample

v i 3 preparation
Toxicogenomics DNA chip i .

- Glass Chip for detecting
an electrochemical signal fr
antibody-antigen reaction

siochip & Nariobio Sensor Labi
(Prof. Gi Hun Seong) )

AFM probing DNA-Protein interaction at single molecule level

Lab-on-a-chip for bioanalysis

NBMANTELS ¢ O

Mixing and react
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* PDMSIglass Chip for Biochemical Reaction , p pplication to Restriction
(Application to PCR,
Restriction Enzyme digest elc.)

i

« PDMS-based Micro Pump,
Valve driven by piezoelectri
thermopneumatic actuator e

* Micré Biochip Center
(Prof. Yang Sun Kim)

Enzyme digest

il for testriction enzyme digest
(a) by conventional method (150m
(b) by micro reactor (10min}

Hind 111, Sca I enzyme)

Al Photograph of gel electraphoresis [

(sample: pGEM®-4Z vector, |

in)

]

SPR sensorgram of HbAtc fron; PBA- Au
surface

Separation of HbA1c from blood
for electrochemcial detection

Mass spectrometry (MALDI, ESI] & Surface Modification
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1. Microfluidic trypsin chip (as a samplle prep tandem with MA[LDII—'H’OIF)
Y S{ Sz Y Immobilized Trypsin
{Oriented tmmobilization -

on Magnetic Particles)

‘;’&‘b Digestion of protein by Miatrix & digeste Analysis by .
P immobilized trypsin ln]ecﬁo Peptide mlxlng MALDI-TOF

2. ‘Oriented’ immobilization of protein biomarlkers for high-sensitivity

>.- l = AntidgG .
o immobitizatic  (ligand) '9G {capture)  Specific

. . Binding
Random immobilization n method "'::'g‘;:gz;lg;’" (ug/mg MP)  selectivity

Y 4 E Random 31.946.9 28.249.5 Io_gl

Oriented immobilization
? :antibody © :amine group Oriented 35.7£29 56.315.8 @

<O : oxidized carbohydrate

Meoxt-Generation Mational Growth Engine industries (BT area)

Fvaiuation
New Drug ‘
Candidates Pﬁ'ﬂgggabs
Screefing Blocompatibiiity,
Platform Tooiy
Appraisal

#2aMlgator for ‘Blochilp’ Research

[l eval]

P LTt -1

CZEIID
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