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Characterization of Microfluidic Channels using
DVD Pick-up Fluorescent Scanner

Vit Yim, Jaehyun Kim, Seung-Yop Lee and Jungyul Park

Microfluidics(7] 4~ #), Optical Pick-up(°d= %), Biochip Scanner(¥}¢] 2.3 2=7l4)

Abstract

Microfluidics deals with the behavior, precise control and manipulation of fluids at a micro scale. It has
become increasingly prevalent in various applications such as biomedical applications (diagnostics,
therapeutics, and cell/tissue engineering), inkjet head, and fuel cells etc. The issue of inspection and
characterization of microfluidics has emerged as a major consideration in design, fabrication, and detection of
microfluidic devices. In this paper, we characterize a diffusion based mixing in Y-microchannel using a
fluorescent optical scanner based on a DVD pick-up module, which is widely used in optical storages. Using
fluorescent dye, we measure the fluorescent intensity that represents the mixing patterns in Y-microchannel.
We also compare these experimental results with computational fluid dynamics (CFD) simulation ones. It is
shown that the proposed optical scanner can be used as an alternative measurement system with high
performance and cost-effectiveness, compared to conventional optical tools such as epifluorescent
microscopes using high resolution CCD camera and confocal microscopes with photomultiplier (PMT)
detectors
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Fig. 1 Schematic of proposed optical scanner
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Fig. 2 Fabrication process of microfluidic devices




110y o] W . 7%

oF Aol A Al Feagfyel A AE v A
A Al=8E gk &, 33 98 E vtolax A
dA HEZE AREste] wfo ]E’.E A el E#F
o], XH”H]/] mixing WE-E FA st Fg 27
U dHoleZl 9o gl 1 3 0 cmnt B
o] ofyel FFFo] wE FE A7l wWst
G FAo] Zhesith o= B ATt <17k
= Yo A7 2 FFEAe el APH R H
gstA = 7] “HEr’*O]E‘r ks olelgh S o
&3k, mlola = AE Welx FF A7 Tl
(gradient)”7} A= E=F la, o] FF45 9
Hsts FafyE SHTo RN vlojlar Ad
e 5548 24T & de Aotk & AT
o A= Cy55 ol 3@3d3sl= Dylight 680 (Thermo
Fisher Scientific Inc., USA)S A}-g-3lo] & FEAS
TGt AR SMHs T3 FFse
218 olm x| dHolHE o]&3lo] Image J (NIH,
USA) Z2Ia& ALgste] 1 A7 E AFHo=
wASE T wlola R AWA HEE GRS S
E5 oAold 4 = A¥3 New Era Pump
Systems A}¢] NE-1000 A|3#S A}-&3Fit).

A
0

ok AolA AzhE Y-Ad (F 500 pm, =°| 50
@ﬂsommw o]-g3&}o], o= Dylight 680
= S¢Fa 9E 3= DI water = 7
w2 gerol 49 TN fAE
| g E3to] o]Fo] Aw= BgILh o]F 10
TR A Al o{){o &3l &E3lo)
X&f%ﬂﬂlumelﬂ%Eiéh%wqg
% 3H9ch Fig 3 oA ¥ 5 9l%o] I Ume} DI
water 7} E2WHA] EHilo ﬂ &gl A7 7}
S4EE ALAA m} BAAE AL B
o} o5 AFH oz A5 -‘Hz‘sﬂ/ﬂ
&3], amm HA o2 Addd w
7@1#&2F@3@%%@]13E%4.&
FHaFE (Cp=1) °XH-E] DI water (C,=0) %
ko] Aot uf, Ao EFHgoR LArF
THl7E et HE = 5 vk ol o= DI
water 7} #3} 5%=7F 0 o] vetof sht AAAow
= DI water = o]= Axo] dFA7|E 2t7] wjio
g 07F oA A Hlrh

%
w%
e

ﬁﬁi

N O = rlo oftt
qu 3

g
=
1 s I
° ' M
W“ﬁﬁm%%
oo 0 2 > 30

ZR45 kel wagAd A FAEAE of
gdony Addon & ezl FARA, 53
T A BE FEe mAfAE Y Add <

Scanneddirection

@

Concentration Profile{experiment)

Closeto OUt Of <, \——>C|05e toinlet

o
[

,.
/_r

Normalized Concentration
o
=

/A

=
[X)

100 120

|

0 20 40 60
Width({um)

(b)

Fig. 3 Measurements of concentration of Dylight 680 in
Y-microchannel using the proposed optical
scanner. (a) Fluorescent image of microchannel
from the optical scanner (b) Profiles of
fluorescent intensity from experiments (purple
color is the closest to input of the main channel,
red is the farthest to it)

ZFte W AdE Wl 7 Al AAHA il
ok o]=3t mixing &l tiek A= 1 dE%
29l }Eﬂ ]1:} B ?ﬂ ol 5]+ Navier-Stokes =4 21

TJr% %/\]Oﬂ
Lab(Comsol Inc. USA)<- ©]-83e] 8o =
d o] b 58 e T
TujE AgRoz xHI S
nto]lA® A Qo] FAl=
e A, gAdd fsolebal 7Hgekela, e
BAge a1 EHA]
wall condition)S AF&-3}o] OH” sk A3 Alell AF
43 FFAE Dylight 680 7} T2 ol 2~E| Z(ester) =
o]Folx Q7] Wi, dXHZES] 4t AFE F
FAg o] FAHAS (D = 0.84X10%cmis) = AF&-aho]
FLETHIE T

olggt 7kgel gk Y AF wlolax Adel
3k sab Aabo] Wik Axk: Fig 4 9 P A

FTE(Co=1)e A9 DI water (Cp=0)7} Eol= &
A gejelael del Wy we wEel i @

Ao B9 8] S8l F RA meln ARy



a
il
T
o 2
I8
I
©«
G
o
=
- Rl
o)
tio
£
(2
o
>
o
rlr

by
et +xAe Fw pujel A
v Aol Ao @Al o

= AvlE molowH, Aoy FFAAUS ALE
&, vlolaz Ad WolA el mixing HES A

Scanned direction

—_

@)

Concentration Profile(simulation)

1

Closeto outlet \ - ClOSE O inlet
N ;\\ ‘ .
' '\,\ \

\ \\,_‘.

=
>

o
E
v

- 4

Normalized Concentration

0 20 40 £5) 100 120

60
Width({um)
(b)

Fig. 4 Distributions and profiles of concentration using
numerical analysis for a Y-shaped channel. (a)
Multi-physics simulation results of concentration
distributions using commercial software. (b)
Profiles of concentration with 4mm interval
(purple color is the closest to input of the main
channel, red is the farthest to it)
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Table 1 Quality factor between optical scanner and
confocal microscope

Laser sources Sensitivity )
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Optical Red laser | g 64 | 18,000 |11,520
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on DVD
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