oM 7A 2HE 7|8 ol 2R Tk X}
Medical Diagnosis Device based on Microfluidic Channel

*
?:!

*H. J. Kim, Y.H. Seo
Ao st

ot

=l
=

MHE s, "2 s
, "B. H. Kim(kbh@kangwon.ac.kr))
71 A 7HE 2 Y 22 g8} )

Key words : Microfluidic device, Antigen-antibody reaction, Prostate specific antigen(PSA)

~
-
ro
>

>
e,
=

)
=

N
Mropor oo Y X I

~N
==

m%}m;:_mrz

lo

L dr o &AL

Jd=
A} (Point of Care Testing; POCT) 7]
FEEZ YT =3 [l

aAbs v Rl 71

o X o ™ o ¥
(i
9
o3t

2 2
=

17 |

B
2 b oo

E
iy
N

e
dr =
=2 §

oitk. wep B i

a2k oA

3}91 ek ’\X}E A ba}
AR ASA A g o A
A RZ ARE = A HA o Soldl (PSA; pros-
tate spec1f1c antigen)E ©|838}o] -3
WSS B8l e AXEN T3S HFESlT

O
2 T
¢
(<0
o
N

o %@

2. 28
2.1 0| M7 A'd XA
) AlA o AE AAE e e A=

Ak A 84 271319 CFD-ACE+E A5}
AlEdelds Faslth 3 wAE wA7
(micro-pillar)& ©] &3 WY 227 2 Ao & 9] 3l Fig
A3 o] ml A 7] F o] A A= AT Fig. 1(2)= A E
o u A7) F o] fl A=A 253 A HY

515

iﬂiﬂﬁé’é‘_

Holl w4715
Wiﬂiﬂ%ﬂ"é 2
A 2zpe] Hd 2 H
L AAE A

=]

IHA | Fig. 1(b) 2] B/l A= A
| A d 2 A 2 o F-A v
glatgieh. whebA wl Al
%7 © 2 Fig. 1(b)¢} 22 el

o},

A,
ol d
S
=

=)

2.2 PDMS O| M| 5 &K} M= 2! shaf| 0™

AA AlEE o)A 7o 2 MENS7] =S o] &3t
of Ae] wiAEE ARGt A AA
Akl 52474 F WHe] A4 A ZHDRIE) 3747}
= e PDMS (poydimethylsiloxane) 2= &30
2 AZEAT. 254 PDNSE 54 ARE
WHE7] S8 AsHA7E 23 PDMSOﬂ Silwet L-77
Iwt% 43 ¢] ﬂ]ﬂo}a‘t} HA) 1SS 9]
v AlfA A2 el &8 FAE 2 A Z
A 1A JAo)2mg/ml FEZS 2= PSA HER
FAE 1.200F T3] HAlFA] Aol LA A
ZAth. Fig. 2= 7} A= Aozt Z+2F 12mm, 38m
2 A=y FrE PDMS v AF-A Al HEE
3 7} A ARE BoFa gl

ol O
—%T_

=0

R
gl-iﬂ HE A
< Aol G =2 (Alexa 647)=
N3} 1:1339] HE R A3,
A= A 479 TE B
77y E3tskeinh. gt
T #k2 4 ng/nLol™,
el Aol F=nH PSA
1, 3,5, 7ng/mL olt}. T 3y FLU) 2

té]—

Oko

=

ol

2o

7

ot ot M
o b o K
2

e rlo



ol oo ox
B o o
% oot

__>‘4_4“

il

N

N

L

(=]

=

Me

X

_?it‘

@ g o

=)
N
o
ox O
N
g
oft
)
o
k
o
)
>
i)
SN
o
A
lo
2 ol

E S |
o
-
Y

ot
[
9,
(ol

342
¥R AW vARA A48 A
rstgla, A el wA TEEL ol g
o A R ARHAE FAIY el 02
Wl AT AN F, FY Bme] uhE
YPPEE SR Aok A3t Fo
AEE MnFGoRA vARA LA E 9]
Aok Ba ke FBYEES e £
2eg FaAstart
Iy

1. C. P. Price and L. J. Kricka, Improving
Healthcare Accessibility through Point-of-Care
Technologies, Clinical Chemistry, 53, 9, (Jul.
2007).

2. A.A. Saha, S.K. Mitra, M. Tweedie, S. Roy,
J. McLaughlin, Experimental and numerical
investigation of capillary flow in SU8 and
PDMS microchannels with integrated pillars,
Microfluidics and Nanofluidics, 7, 4, (Jan.
2009)

=7
o] ool Fost Axl= 2wAl BK21 Af
Qo A Y& vyt

Fig. 1 Simulation and experiment for meniscus control
(a) pillars without wall: (b)pillars, including the
wall

Fig. 2 Antibody immobilization on PDMS micofluidic
diagnosis device
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Fig. 3 Fluorescence image with respect to
antigen concentration: (a) before wash
out; (b) after wash out

A Mo wash out

B Wash out

10.0k
Backgoundintensity remove
PSA concentration : 7Tng/mL

Intensity [A.U]

2.0k I PBS wash out

¢ 3 15 18 21
Time [min]
Intensity with respect to

concentration of 7ng/ml
5k

Fig. 4 antigen

Backgound intensity remove

IS
=

Normal range Risk range

e

o

e

(%]
=
|

Intensity [A.U]

0L | | [
1 3 4 5 7

PSA concentration [ng/mL]
Intensity with respect to antigen
concentration after wash out

W

Fig.



