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Microfilter Chip Fabrication for Bead-Based Immunoassay

Seung-Woo Lee, Yoomin Ahn and Young-Gyu Chai
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Abstract

Immunoassay is one of the important analytical methods for clinical diagnoses and biochemical studies,
but needs a long time, troublesome procedures and expensive reagents. In this study, therefore, we propose the
micro filter chip with microbeads for immunoassay, which has pillar structures. The advantage of the
proposed micro filter chip is to use simple fabrication process and cheap materials. The mold was made by the
photolithography technique with Si wafer and negative photoresist SU-8. The replica was made of PDMS,
bonded on the pyrex glass. The micro filter chip consists of inlet channel, filter chamber and outlet channel.
HBYV (Hepatitius B virus) monoclonal antibody (Agl) labeled with biotin were immobilized onto streptavidin
coated beads of 30~50 um size. Fluorescein isothiocyanate (FITC)-labeled HBV monoclonal antibody (Ag8)
was used to detect HBsAg (Hebatitis B virus surface Antigen), and fluorescence intensity was monitored by
epi-fluorescence microscope. In this study, the immune response of less than 30 min was obtained with with

the use of 100 mé of sample.
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Fig. 1 Schematic illustration of sandwich method

_— Qutiet
— Py Fiter

Channel

Chamber

Fig. 2 Schematic of biochip with pillar-filter



H g o] 43 WA¥Ag nlojazdH Pof Az

(A §

B)

Exposure

| si wafer
(F) &= 2 & /7] D

SuU-8

Vgte T Y e e W e e
G A

Fig. 3 Schematic of fabrication process
(o2 ==

ole} Ze FyAFALS KFE AAlstr] A
vlo]A = nlo] 239 /P Fig 2 ¢ 2Tk PDMS
REM o 2% mupol3 A SlojMe
7) S (substrateyo] Fastel, Asistd dAHH WG
Ago] golg fl 71¢g ALY,

22 g4 9 A

a7k Y dA Aol 2% QFHT
nlo] 0 A& A&y M HEE FE ¥=E
AMgdlojol @tk i "Erise  EL
AeEE vlelaz HEE AYd £ Y=F
AAgolor @l AF shed FEriee HA
AL vlo|lazz "y FRE A AEHE
44 Aol Adrxd o Fedoh FPUEE
golxi} e Hgo] Ex FF rk=AE
o] g3l712 &, Y A HE vkram HA
7bsat 27191 20 = BHATH 2R)m wi=vh BHE
Euatx] 2at5%, Aol 2k 30750 m 2l vho]AZ
Y] = (Pierce biotechnology A} Ultralink)Z AH8-3}ich
gdg] ¢ Mg Ae 42FY ASRE §3
ASFEE AL 1527 B AAFI], Bu]of
e 245 mE Fole ~70 mE A A5 o)

vlolzg g ol HE] BIolME BWvieh HE)
Aol A wtEtE fE wHE Fio) A3
telz=ylyl WAt PDMS 7|87 felrldst
wWold & qlomg Zrisle ¢Ea r|% vz
#AE Aol 24T Fast Aot 112l PDMS =
BAAS(SE 3~9x10° Pa)7t Ro} tEo] HAFE
ol AW AG FF wo] wgm Fgol @
Wado] WAL 20 mB AAY 715314 0] WgEo]
e} 715L Fesix] £ & 7heAde) ok

1431

29 Wy HAzxge 715 FREI golgt
oA WFE S T ¢ Utk dubHow
2o g dsid wEe F9 #HEAES}
AR wel F3 HHd%He Has & 5 Aok FY
oAd sloA bR 2 BAEYE & FdE
BERYe AAAgeln). AT sUs F= $9
PDMS & =¥ wiu} 73 ¥ pDMS & Wel(peeling)
A, 71% @ @Adol 9¥Y wirt zol AU <t
HE AL AL i ¢ 7 AddH mEs
gde] dislx AAEE ol 93 BHEYE9
ul7} ¢F 1: 095 2 & XolE Ro)R Ferh uwEhA
N% wEFgs o PAY gy o 4283
SATES uste] Ao oF 100 m] PR
AAstgch a8l B 383 2E ads s,
eV e 2 @ 72X 2 49 7183 B
27t ot g dol Mz el AASITH

3. slol2d M % B

3.1 clolAZMAHol st M=t

Fig. 3 2 PDMS REM o 9Jgt vlo] 9] k3
o) AFZEME Yehdch A& 9ol =l[Fig. 3(A)]
9Joll 243 7F 3 A (negative photoresist)?] SU-8 & =
7 T E)(spin coating) ITHFig. 3(B)]. EEHAT
) (photo lithography)E 5 & 8}i(Fig. 3(C)), H+HE
2 (replica mold)E THETHFig. 3(D)]. PDMS {4}
Z(replica)®] A% POMS & ZFAE 10:1 = &
et Ao JNEE AV HA A
SU-8 2= 9o B3 AAIZIHFig. 3(E). 3t
¥ PDMS & Bz 2E B {Fig 3(F)]. £
§ PDMS o] BAZ EY7+EL 8o vlojaw s
g el AE F9YF(inleh? #HEF(outle)yE THE
tHFig. 3(G). *%47F549 PDMS & A& Fepzn}
(0, plasma)& ¥w¥ixe & F f& 73 Hg
(bonding) Al THFig. 3(H)]. Zet=ul  ALls
RIE(reactive ion etching) Fu 2}l H&2l Y(tesla
coil) & o] &3}3ich.

npolA g2 qd 9 7l EE] Folg AHs
&7 YA E, Fig 3@B) FAA Yk FolR
A SU-8 & 2B FHE & = Yofof Pk g4
AN 7 Yol ExEHE 23AH FAT dgnt
oz 2@&nd s AYAt ME R VITEH
zolel oF 70 m= HFAE 2vIYE T UE
272 o7 Y8 gy @&z e TAA
(SU-8 50) =¥ 7 W3S 5A38l] Fig 4 & &2
AHE Ik SUS BEE o] &3l AFE HF vt

2

o

Al
71:}. 30

> o

T
42

Ir

=



1432 A% - ¢4 - AT

]3¢ Fig 5@ Zor, FATERE WET71A

o] nlolaz Ade] F ZHolt 285 mojth 1N 100}
Fig. Sbys AAFAHER3 (SEMLE A%e 7159 !
HE st Ae Aol i
32 ofo|32 Tef MsHIL r
WaR dgde sl A Az tholaz g wof
N BES S4¢ Whigt 1% FEE 2E 2 wf
Pee 3% 42 wRde FAY AR A o
e Z7ph wAPG. ol ARFE olies ]
cg-s_gio] %7}’5}'@, 7]%_;?}_7} 3}_@5]7_]1’} ‘ﬂ%’% 1000 1500 2000 2500 3000 3500 4000
$E Qok ol dAZle f2 vud Wskew Spin Speod frpml
S50 WARY. wed, dee ¥ 4+ A
AZFFE Lotrr] 93 389 0.5~8.0 né/min 2| Fig. 4 PR thickness as a function of spin coating speed

gol 248 vlo]az vz §lo] vio]aE g 9
FARA, 715gE9 WYL AL 5
2w B gkeh
Zvzbe) 3 disjA B8 J15UEe] Wy

Table 1 3 Ztl F3Fo] 713t wel 75320
718l RS Rolx it o dEHIIIE <lE
PDMS Avj7} &7 WP we} 7)Fo] Fol
uhgko 2 MAEo] 715 edol FHopx 7)FHAc]
ARA | Zolth ¥WPo| dAFE ol Frskd
Ha AR 30 mel wtejag sl=E ZAulA
234 Hez e Fao Hed d3 58
Astdch, Aol AW AXcErt 80 n/min =W
gej7t Hgo]  waEAEY. uepd, Az
ulojag HEZ HA Aol 30 m violaz
HEE deyd = e dA #2329 3.0 n/min
ojgtz I

Lo
=

®)

Fig. 5 (a) Photograph of biochip and (b) SEM image of
micro pillar-filter
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Fig. 6 Normal and fluorescent images of the beads in
the chip: (a) beads are filtered by the filter, (b)
injection of FITC-HBs Ab, (¢) 40X fluorescence
image after washing, (d) 40X fluorescence image
after elution
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g. 7 Fluorescence intensity lines scanned across the
chamber before the pillar-filter: (a) before
washing, (b) after washing, and (c) after elution
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