Nano Bio Environmental Sensor Lab.
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2007 — 2013 ErAL, 12{Ch

Professional Experiences

2013 Apm=, Dqristn 7| A SEhe
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Honors and Awards
2003 - 2007 O|3H =7t&tetd, ot=4A

2 T
2007 agicistn Sacist =M EUM Y (summa cum laude), 12T S
s

2007 - 2012 2EHA| BK21 Hetg, o 2

2007 - 2012 EEEYY Yotg, 1ty

2012 s et o o, n2itistn

2012 Student grant Award, ICN + T conference, 23 — 27 July 2012, Paris, France
2012 FEEAHY, oA Stg|

2013 P oel=ad, e[ A<t g

2014 (a9, YT, 1S NSHLHA

2016 — 2020 Marquis Who's Who in the world S i

2016 X 13] KSME-SEMES Open Innovation Challenge S4F $=4t, CH$H7| A 8t3
2017 =4 4 JSME-KSME Joint symposium, CHet7| A 3]

2018 M| 33] KSME-SEMES Open Innovation Challenge S4 $=4t, CH$H7|A|5t3
2018 Q42| AHB Y4B, TR JBh, TaTistm HSAmA

2019 LY (S e, DM FS), D{iistn NS A

2020 MEAT Y@ iste TH 49l 3%), B2t

2021 METI AN DTN D NS AT A9l 3%), T2 hEtm M SHT 2
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A4 AlZte

rDoctorate course (2007-2013?
&
Postdoc (2013-2014)

Professor (2014-Present)

2007~2014

Nanomechanical Detection of . L.
Development of electrochemical and nanoplasmonic biosensor for

Biomolecular Interaction using
® detection of biomarkers and toxic substances

Scanning Probe Microscope

Research field I: Biomolecular Detection
* SPM (Electro & Mechanical property)

- Cantilever Sensor (Resonance frequency) Research field Il: Environmental Toxic Material Detection
INBES




A+ =OF 1)
Nanomechanical Detection of Biomolecular Interaction using
Scanning Probe Microscope

7. KPFM signal

24
a4 Input signal

ATP-bound

Imatinib-bound

Neutral

Abl tyrosine kinase
active site

Abl + ATP Abl + (ATP + Imatinib)

Potential
difference

Height

Surface
potential

due to inhibition




Research field at doctorate course and postdoc

Applications of AFM for Understanding of Nano & Bio characteristic

*  Cantilever sensor
« Nano indentation

¢ KPFM Mechanical
Functional properties of cells Mapping
assembly chemical groups
. Cellular machineries
Ejast mlt.y’ ; at work Cells and hiomolecules
flexibility, friction Cell surfaces,
i Lab i as probes Cellular
cellular machines, dabonatp d 2
: ynamics
functional systems . .
Structure, function, Functional Mapping cell _
dynamics, conformations Multimodal imaging surface receptors Pathogen—host
. imaging interactions
. Time-lapse Molecul i
Electrostatic Epitope imaging OleCher i Cell~drug interactions
electric current mapping microscopy
; Cell—cell interactions
Combined i
. . . Single-cell
Mechanical ; High-resolution "
properties "?Tr]‘itci')]:cfo"pr;‘a g o AFM force spectroscopy Tumour metastasis
Cell-surface interactions
: Single-molecule :
Inter- and intramolecular Cantilever .
B kaEhons force spectroscopy arrays Label-free biosensors
Protein High-throughput
Energy (un-)folding Lifetime Nanolithography Protein assays
landscape of bonds and -delivery nanoarrays Diagnostics
Reaction Manipulation at Molecular toolbox Desicring resstiss
pathways molecular precision design and assembly pathways
Biomolecules Chip-based
Drug-target as tools Molecular design hiosensors
interactions
Functional

Biofunctionalization
of materials

'“W NBL D Nat Nanotechnol. 3, 261 (2008)

stale

Biosensors and Bioelectronics (2013). (IF:6.451

Sample flow
L]
~ -

o' Cantilever Sensor
Tool for measurement of
target molecules using
mass change

\lf : Receptor

© : Target Analyte

Nanoscale Research Letters (2010). (IF:2.524, 110 citations)

Nano Indentation
Tool for measurement of
mechanical property of
nanomaterial

ACS Nano (2011). (IF: 11.421)

Signal
analyzer

4 ® Kelvin Probe Force
Microscopy (KPFM)

=
. v _—_  Tool for measurement of
s surface potential of
i Surface M .
Substrate Potertil nanomaterials



Research field at doctorate course and postdoc

Applications of Cantilever Sensor for Biomolecular Interaction

DNA-DNA interaction (HIV virus sequence)
Peptide-Enzyme interaction (Cancer related enzyme)
DNA-Metal ion interaction (Environmental toxic material detection)

Strong Points!

High sensitivity
Miniaturization
Label free detection

Euler-Bernoulli beam theory

Frequency Shift (Hz)

"
L]

30 40 50 60 70
Time (min.)

" L
10 20

In-situ resonant frequency of DNA hybridization using MEMS cantilever

PLoS ONE (2009). (IF:3.730

()] ' a 06
S N | 2
= /. - ¢ mPEG E ¥
= wo= |-+ —= €= mJ/(m.+ m) ~ &
3 0 (L) pA -V M, , o : e
E in the liquid state 3 02
Hapopiide GMD""C"SH u:-: 02
- ) Ao - l AM A_m = lﬂ(l = g) T lAma e § 01 [CTSB] = 0.28 uM
(0] 2 M @ 2 m 2 m, ! 00 200 40 60 800
b Time (min)
w: resonance frequency my:  hydrodynamic loading In-situ resonant frequency shifts in buffer solution using AFM cantilever
L: length Am;: change of hydrodynamic . . .
£:modulus of elasticity loading arising from Biosensors and Bioelectronics (2013). (IF:6.451
P, - density hydrophilicity change due to ’

/. moment of inertia

A: cross section of cantilever
K : effective stiffness

M, : effective mass

biomolecular interaction

my¢ micromechanical resonator’s

mass
Am,: mass of analytes

DNA DNA

The first detection of nanotoxicity materials(Ag ion) in Korea! 8

Nomalized Resonant Frequency shift (al

LOD: 10 nM
better 5~20 times

10

10! 108 10% 0 (control)
e N
Ag"™ concentration (pM)
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Research field at doctorate course and postdoc

Applications of Kelvin Probe Force Microscopy(KPFM) for Molecular Interaction

KPFM signal

. . . . Input signal
«  Abl tyrosine kinase + ATP or Gleevec (chronic myelogenous leukemia (CML) - &2 2) W

« DNA-Metal ion interaction (Environmental toxic material detection) =
ATP-bound \J Imatinib-bound Abl + Imatinib
= Ty,
. p) R . S

Capacitance theory & W

.-!". As
el =

Strong Points! N
: " V. o Yty p OE| _ 1,,.0C i ™ f
+ Single molecular level recognition ceD =7 ¢ T Tl 2% & o TP
o . Z Z . | 7w
e Ultra-sensitive detection ¢ m‘ i i £ t e B
1 ] 3 ]
E:ECAVz - - sV U " F
~ - "r:v 4 | + Imatinib g
22 RV Ty 2.
8T ” 20mvl 3
- i a1 anernce L A0 o =
s AV = Ve = Vepp + Vysin(wd) 3t l E= . . §
analyzer oE leC 2, 1. e . . - .
F=; TS Vo —Vern) +5V ac Identification of Abl tyrosine kinase + ATP or Imatinib using KPFM
Z 1o Z
oC i 1oC KPFM signal H H H .
@ @ -a—(Voc V. SIH(wt)+Za_V2ac cos(20f) Biosensors and Bioelectronics (2014). (IF:6.409)
- - 1 Input signal
oC _ ' M B e
F = = (Vepp = Ve )V sin(at) ¢ ¢ i
== Height /7 \__ _ g 4 " £
1 bss responds only to forces at or very near its resonance, so the -, b P
Sampie! DC and 2w terms do not cause any significant oscillation of o - ﬂ 1
i Su”a(?e N PN the cantilever. -3 Mot hg ot = 0 s
Substrate Potential @;,: work functions of the KPFM tip e redon resen 5 RE [BNAEN
@Peample: Work functions of the sample ¥ ;w S
g. elementary charge £
F. force between tip and sample ARl £-60
C: the tip-sample capacitance B ~ 1 surface n g,,w
AV potential difference between the two capacitor plates 2 seeredagueeie RS Y onil U £
&; : Double strand cytosine i gw‘f’fer"el:ge £ 0

[\||N .E S 2 with silver ion mishierion : Position Position DNA DNA* Ag"
' {  :Silverion
. el Measurement of toxic ion using KPFM 9
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Development of electrochemical and nanoplasmonic biosensor for
detection of biomarkers and toxic substances
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w .@_ Enzyme cive ©> Amplifiers

o Material Filters
MR S

o »_ Nucleic Acid pHChange > :{M Multiplexers
Bacteria Heat => Termistor ‘ Analog-to- ‘ g;cnzu

AAXAA

Digital
+ . ®— Cell Light > Photodetector Converters
$ +®_ Tissue Mass Change > pjszoslactric Linearizers
. »_ Organel Compressors
Sample Bioreceptors or Signal Signal
Analyte Molecular Transducers Conditioning
Recognizers Circuits

> HHO|2 HIAMe| =

Commercial -,
glucose analyzer , | =
1973
Glucose biosensor , - R
1962 \J /
Substrate Product 5 Glucose tuslitnps 'y ‘ £ B\
e ﬁ e  (SEEM)
3 Tooth enamel Contact lens
0, HO, i — 1 biosensor biosensors
. i : 1980 1999 2000s :
Electrode i
2018
Colorimetric
i i ' : : i sweat biosenso
H 1963 H H H :
i Piezoelectric sensor . 1 2000
H " = A | 1991 H Continuous
i oy ' Subcutaneous | glucose monitoring '
H o glucose monitoring 2015 D
i . ceptor | H ﬂ- Integrated biosensars —
— 2017

| : i
H 9 H
. Immunosensor . g Sweat microfiuidic
1956 . 1998 I'“ biosensor
Ab_- 2.
Oxygen i DNA biosensor

electrode PSA antigen ) 42— Probe = 2015 2015

P Au Ab. ‘: Mouthguard Temporary tattoo
% a nanoparticle " » - Hvﬂ ridization .-:}3 biesensor biosensor
electrode

. O Ho Voltage'+ H,0, Signal »t: 2012-2018
l [ ¥ Ab Carbaxylated =
| [ ) wre @ magnate beads e m 11
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Localized Surface Plasmon Resonance(LSPR) & Surface Enhanced Raman Spectroscopy(SERS)

* Light on nano-sized metal 2>Interaction Free electrons &
Electromagnetic fields of metals - LSPR
+ LSPR affected by the shape and composition of metal

« Laser on target > Raman signal &> with rough metal surfaces
or nanostructure > Enhanced Raman scattering (SERS)

nanostructures.
Strong signal (P)3 | P-ATP e
« - SERS —10°M
. L/ 5 107 M
] Control
R A‘bsorptlon wavelength by 2
2 size of gold nanoparticles =
=~
Wiight # Wy W % ‘ ; : : : . ‘
= £ 7-e00 800 1000 1200 1400 1800 1800
2 R 0 ¢ M o
3 oo e 10 M
(:g;. :?:gﬂmm % WD:M
o 150nm 107 M
Wiight = Wp .

400 450 500 550 600 650 700 750 800
Wavelength

1

mass T o w, L o< A e

R

polystyrene

intensity / arbitrary

- Light Wave

Electric Field

N

T T Y T T T T
500 1000 1500 2000 2500 3000

Raman shift / cm!

Raman sensor system in our laboratory

) Homebuilt LSPR sensor system i
{\Ip -
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Cyclic voltammetry, CV

Electrochemical Sensor(ES) + CVis a method of measuring the current generated by changing the voltage for the
chemical reaction on the electrode. (using Redox)

* The electrochemical biosensor is one of the

sensing devices based on transducing the 18
biochemical events to electrical signals. ; o] —
5] = j0 oy
Substrate Products ::: £ /<-/ = Aot

-
@

Potential
Current (pA)

Signal probe < - . ] . — Control
Binding molecules Time 0.2 O;O‘enﬁ:: - 0.4 0.6
. o
D Electrochemical impedance spectroscopy, EIS

Enzyme

-

« EIS is a method of measuring impedance by applying AC signals with different frequencies
to electrode. (non Redox, large target)

- Nanocomposite <

—— Control
2501 — 0.0001
RS — 0.001
Antibody o] — 00
s — 01
) = 5150 — §
~F W < 5 —-— 5
b ] i 1004
4
Aptamer & N
04
Time 0 50 100 150 200 250

Differential pulse voltammetry, DPV

« DPV is a method of measuring current by applying amplitude potential pulse on a linear ramp
potential. (optimized for the sensor, reduction of Faraday’s current)

Potential
Current (uA)

13

Ti me Fnl.m:al )



Research field I: Biomolecular Detection

Research field II:
Environmental Toxic Material Detection

a) Vitamin D3 25 OH detection : b Stress hormone cortisol detection

QU Vb= /=2

ﬁ(, Vitamin solution
u) ,,ﬁ dropping

a) NO2 detection using pGT : b) Toxic ions detection using amyloid

W  Amyloid fibril

3 Red shift
& —_
c
.2
........................... T Human Single LSPR
3 o & y é saliva Centrifuge  Supernatant droplet sensing
w

Detection of

Wavelength (nm)

@) Cortisol A  Interference

T Peak

" iMetalion

Inhibition

Current (pA)
h i o

]
25-hydroxyvitamin D3 S Shift
c
" AW g
o
Gold nanorod PEG Citrate £
>
n}

-1.0 -05 0.0 05 1.0

[Fe(CN) >

[Fe{CN):}*

C= o

n &
1,6-hexanedithiol ~ Aptamer 25-hydroxyvitamin D;

Voltage (V)

|

Toxic ion detection :

Toxic ion detection using
Eco-friendly apple based nanoparticle

Spectrometer i o

- T

Lightsource

2

Fibrinogen

ol
i
®)
=
o

Q

Gold i y (EM)

Fibrinogen

Fib@EM@EIB

Y
(AuNP) covered AuNP

a) Biosensors and Bioelectronics (2021) (IF: 10.25, Top 1.2%)
b) Sens. Actuators B Chem. (2020) (IF: 6.39, Top 4.8%)

c) Biosensors and Bioelectronics (2019) (IF: 8.17, Top 2.5%)
d) Sens. Actuators B Chem. (2019) (IF: 5.67, Top 3.3%)

using Brine shrimp :

Various Sampling
fruits. +AI(0)
squeeze
Naked eye
- ‘
Aul NP
synthesi spect t osc opy
c
AI”’ concentration |
ngh |
2
\ ‘ ‘ I 8
3
<
L 1 Low NI High

Wavelength (nm)

a) ACS Sensors (2020) (IF: 6.944, Top 4.8%)

b) J. Electrochem. Soc. (2019), 166, B1497 (I.F. 3.66, Top 11.1%)
c) Ecological Indicatior (2020) (IF: 4.49, Top 18%)

d) Spectrochimica Acta Part A (2021) (IF: 3.23, Top 16.7%)
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Research case 1: Vitamin D3 detection using Bioinspired Ag Nano villi

Large surface area

@ (e) ()

v

Human serum
w/ 250HD3  PTAD-MB

|
Raman
:saneﬂng E" 5 e Kz
Nano-villi substrate 00 1000 1200 1400 1000

Raman shift (cm)

+

Intensity (a.u.)

" (b) j 0340t @ 25003 Brav-me [@w 250HD3 ‘Q\w/ PTAD-MB

g &3

3 3 3
b3 5 3 b3
I Nano-villi substrate ﬁ

le @
L 3 ";

Weak Strong
Raman Signal Raman Signal
————
1623 1643 T 163 1643
Raman shift (cm ) Raman shift (cm )

¥ = 44312.048+3151.15%0g(X)
R-Square = 0.99

B
0
1580 1600 1620 1640 1660 1680 0 0001 001 0.1 1 10 100
~3man shift (cm) 250HD3 Concentration (ng/mL)

?‘\
\!
&
S
f/
P |
I3
4
']
Intensity at 1623 cm™ (a.u.)
8
8

Normalized Intensity at 1623 cm™" (%

= Inspired by the villi of the small
| I S T . . . a1
. intestine, the silver nano villi have
Types f Vi high optical properties and can
P —— effectively detect vitamin D3, which

R-Square = 0.95

N
b
g8
8

[| s closely related to anti-aging and
covid 19.

£
g

[ ]

Intensity at 1623 cm! (a.u.)

0 0001 0.01 0.1 1 10 100
250HD3 Concentration (ng/mL)

Biosensors and Bioelectronics (2021). (IF: 10.25, Top 1%)

Importance:
We introduced a bio-inspired Ag nanovilli (AgNV)- based sandwich-
type SERS aptasensor as a new approach for the ultrasensitive and
selective detection of 250HD3 to overcome the limit of the
conventional methods.

Achievements:

i) Paper

‘Bio-inspired Ag nanovilli-based sandwich-type SERS aptasensor for
ultrasensitive and selective detection of 25-hydroxy vitamin D3’ published in
‘Biosensors and Bioelectronics’ (IF 10.257, Top 1%)

‘Wide-range direct detection of 25-hydroxyvitamin D3 using polyethylene-
glycol-free gold nanorod based on LSPR aptasensor’ published in ‘Biosensors
and Bioelectronics’ (IF 10.25, Top 1%)

ii) Patent

Korea(10-2165918, 10-2138469), 4 Korea Application (10-2021-0050078, 10-
2021-0031552, 10-2019-0041720, 10-2021-0030409)

iii) 7 Press release

iv) Project

‘Development of a device for detecting and monitoring 25(OH) Vitamin D3 in

body fluids based on electrochemical for aglng prevention’ (co-developed with a
partner company) e

Period: 2018.08~2019.12 DS MEHIH A 8EEIA.0| 214 W8l SHe-S} HIELDI D3 L 2
Administration: S22 HIX 7| & S ZAZMIA T
Role: & 11X 21X} v o e

Total funding: 1.1%

2

15
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Research case 2: Detection of biomarker of depression (Cortisol hormone)

MRV BN S

Human Centrifuge Supernatant Single LSER

saliva droplet sensing
Y\ Cortisol aptamer 3 A
= \
A
O | ———
g \

"’q z "-:= 2\\
Gprpdday §
o m §%

5 S Wavelength (nm)
@ cortisol A  Interference 3 . Peak
o
RPN N Sl
. s B
g 8
: £
; =
Q*’Q"ﬁiﬁ :
Wavelength (nm)

Development of mobile healthcare
diagnostic device
- v

a)s
_)__ y=0.85log (x) + 1.56 a} =
5 v = 0,909 .
a4 F 5
L e Q
i 5100 1
e &
< 975
B2 2
E g %® k.
[ i <O
E1 € o5 ) q
o % 9 9
T & of
= 0 0 - -

1000 100 1 04 cortisol CS cC Prog TA

Cortisol concentration (ni)

2 3
b) I Cortisol in HSA k!l # Cortisol in saliva b
3 3 | y=004x+0.00 B
- s ¥ = 0.007 -
s
5 52
$ < L
S 3 *
o k-]
o
i A1
o B
E E| »
2,1 ... z |-*
0 e e i
el 4000 00 10 1

J 0 20 40 60
Cortisol concentration {nh) Cortisol conc. by ELISA (nM)

Sens. Actuators B Chem. (2020), (IF:6.4)

Importance:
Developed nanoparticle based LSPR sensor that detects a
major biomarker of depression (ie., cortisol) in saliva.

Achievements:

i) Paper

‘Localized surface plasmon resonance aptasensor for the highly
sensitive direct detection of cortisol in human saliva’ published in
‘Sensors and Actuators B-Chemical’ (IF: 6.4, Top 4.8%)

ii) Patents

Korea(10-2103081)

iii) 7 Press release

iv)Project

'Development of biomarker biorhythm monitoring device based on LSPR
sensor’

Period:2017.11~2022.03

Administration : $t= X}t

Role: M| 5 X4 I X}

Total funding:11.2%

o
gt
0%
mo
Hu
4o
o
of%
P
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[
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=
x
)
nE

& HAR7|A
OjZE 7|& | 2019-1

i | ueza o= O
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Research case 3: Development of red blood cell membrane coated biosensor for detection of Fibrinogen

a)

b)

c)

Fib@EM@EIB

Erythrocyte §i
Membrane |

:EM
¥ Fib-Receptor
_~:Fib

T T T

0 10 20 30
Time (min)

Control
0.0001
0.001

R

0 50 100 150 200 250
Z' (Ohm)

b)

d)

N
h

24 41 7.4
pH value

10.8

y = 33.42 log(x) + 166.0

Fibrinogen concentration (mg/mL)

Normalized AR (%)

e wio EM o w/EM

Fibrinogen  y-Globulin HSA
y = 36.77 log(x)+ 208.9

2004 R’=0.9564
t 10%
5 200 Plasma
e sample
4

1004
Control = | y=r -

0+

Fibrinogen concentration (mg/mL)

Gold substrate coated with red
blood cell membrane can detect
fibrinogen with high sensitivity and
selectivity

Sens. Actuators B Chem. (2019), (IF:5.67, Top 3.3%)

Importance:
We developed an erythrocyte membrane (EM)-draped electrochemical

impedance biosensor (EM@EIB) for wide range and ultrasensitive
detection of fibrinogen.

Achievements:

i) Paper

‘Ultrasensitive detection of fibrinogen using erythrocyte membrane-draped
electrochemical impedance biosensor’ published in

‘Sensors and Actuators B-Chemical’ (IF: 5.47, Top 3.3%)

‘Highly sensitive and wide-range nanoplasmonic detection of fibrinogen
using erythrocyte membrane-blanketed nanoparticles’ published in
‘Biosensors and Bioelectronics’ (IF 8.17, Top 2.5%)

ii) Patent
Korea(10-2200894, 10-2073507), PCT application(PCT/KR2019/013737)

iii) 11 Press release

NP SSETE MZT ER 7|8 o|8s N E &t Ho|4M 71

L) 2 s 41t

D) HEW, HEPY 0|83 Mead Mg
sHalA ZH

AlM FOF {1 H9IX| Sensors and Actuators B: Chemical =& 71X}

2 71A} =711

7|74

17
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Research case 4: Development of NO, gas sensor using reduced Graphene Oxide + Polymer(Glue)

ACS Sensors (2020). (IF: 6.94, Top 5%)

Importance:
We present a method for fabricating microscale glue threads (pGTs)
based on the LBS process, using a pinch—spreading (PS) motion with
two fingertips; we also present the sensing applications of these

// materials
. Achievements:
10 3
: - 1) Paper
Z; o ‘Bioinspired Micro Glue Threads Fabricated by Liquid Bridge-to-
i £ 5 . + Solidification as an Effective Sensing Platform’ published in
g : :u:: ::; a T Qe NO, Exposure rGO/uGT o,
o o Subieatss -8 — ACS Sensors (IF 6.94, Top 4.8%)
11 PULI G 22 26 30 34 38 42 Sheret p::u -
Diameter (pm) Contact area (cm?) ")*‘., %
& — ug;-::g i c y=0628" x y=0381"x ") Patent
” — HGT-100 w/ 1901 Riagues | | RP=0895
. 2wl i . | Korea(10-2165918, 10-2138469)
E 18 E i b o ﬁ
g 12 . i i IV Meter e
» = . iii) 5 Press release
It o i
5 2 4 6 8 10 o 100 200 © 100 200 ‘.r.v e
N T2{cH A71E, Ofo| 32 2fojof W4 H-IkA MM e
T L 5 NES-TR L 52 91S 00|22 4 018 ZhA A AlAH 7Y
- — rermoweoh | a g = W
E E'! = PGT-200 wi EtOH %M ,:.- 2 & |3 | 7|7 s
£ 2 F ol ™M | BB T et st (@
'5' 5 E G aEi 40 45 09 05 10
g z "Eﬂ,m - Voitage (V) ;;;2%0\01 3 9431 24D Ol0|A2 210]0] By AP %REEUEH\%R’SE
2 s ”
o o .00 »
Strain (mm/mm) ! vl e

Bare  AMPI) AP0 ZWONW (GO
Mixed nanomaterial

Inspired by the way spiders make silk, we made uGT which has high mechanical stiffness.

Carbon-fiber-reinforced plastic, 30~50 GPa

(TEREL =, A= DR RIS,

It is possible to detect NO, gas by combining nanomaterials(rGO). o 18



Nano Bio Environmental Sensor Lab.

SERE

.{. S
INBES
Nano Bio Environmental Sensor Lab. 1 9



Research Plan for Department of Bio-Mechatronic Engineering

Target: Bio health among the 12 new industries of the 4th industrial revolution

Ref: Korea Policy Briefing, Press Release PolicyWiki
1200 AIAIQY S0F (AIAIQ! BI0j3)) YR ’
Ho|2 55 st 4 rit-15=3 jelg CHHE! Bl
o g —_— > s Ci=rl oy |uighe e ME %2 oxix} X|2E CltE S| BxIRICE|E
" x| SAFIED | blo[2a i 222 flofeiE 2 x|2H  FNAX|EA Alot FARICH|E
| 2oi=s | sulas | gazs | §98s | = 2y 28
—— 5 |
Raswa | 2UsE [ @Il 7| & 71 - . H’ T .
xEx tEFEEat| oL “ax | m=sv0s e x P | \ 7 e Ml -
— = .\ |. . i ""l -_»- —
‘ =M ‘ ‘ 2ole | 7z-$2| | LNGHE ‘ ship 1o ‘ 201E ak' _E _\—-__ = =
= =4 A Fud shore EiBbd At
i ~nje= of 4% T A E|C AlgXERI HMApiZt AN X LR X|®
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Sensing and Analysis
AFM(SHIMADZU) SPM-9700HT Multi-channel Potentiostat/Galvanostat

Et“a e
% Mirror

Large Capacity Water purification
Centrifuge system (Merck Millipore)

.=

~

3D printers (Micro Plus HD & Nano3Dprint)

DLP (Digital Light Processing) with UV optics
Native pixel size XY:30 ym

Dynamic Voxel Resolution in Z: 25-75 ym

Build Envelope: 45 x 28 x 100 mm 27




Ape 27l - SSHF

Co-research Team

. ﬂ a [-H U}m Prof. SungSoo Na (School of M.E.)
- Prof. Gyudo Lee (Department of B.B)
©/ KOREA UNIVERSITY prof Dae Sung Yoon (School of B.E)

Ek“ [.“ _U_'l'm Prof. Sang Woo Lee(Department of B.E.)

Y YONSEI UNIVERSITY

’ra I-ILI-E“UI-m Prof. Doyeon Bang (Department of Al Convergence)

CHONNAM NATIONAL UNIVERSITY

Joint Research Area
Bioinspired research
Nano materials
Nano-Bio simulation

ﬂ Ei [H E{E[Q] Eﬂ Prof. Heon-Jeong Lee (Department of Psychiatry) Sensing mechanism
KOREA UNIVERSITY MEDICAL CENTER Biomolecule Sensing

gl'l EHQ]‘E Prof. Kue-whan Jang (Department of M.E.) Environmental sensing
HOSEO UNIVERSITY Big data based target analysis

IJ rl i E 'r Prof. Chiehyeon Lim (Department of |.E.)

Partner Company Lab Startup Company

ot + 7T ride
BL Process Instruments | G @_

llllN :E ; Development of Point-of-Care Biosensor

Multiplexed point-of-care testing
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Bioinspired sensing platform
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