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Nano SPR Biosensor for Detecting Lung Cancer-Specific Biomarker
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Abstract

In this research, we developed a biosensor to detect lung cancer-specific biomarker using Anodic Aluminum Oxide (AAO) chip based
on interference and nano surface plasmon resonance (nanoSPR). The nano-porous AAO chip was fabricated 2 pm of pore-depth by two-
step anodizing method for surface uniformity. NanoSPR has sensitivity to the refractive index (RI) of the surrounding medium and also
provides simple and label-free detection when specific antibodies are immobilized to the Au-deposited surface of nano-porous AAO chip.
To detect the lung cancer-specific biomarker, antibodies were immobilized on the surface of the chip by Self Assembled Monolayer
(SAM) method. Since then lung cancer-specific biomarker was applied atop the antibodies immobilized layer. The specific reaction of the
antigen-antibody contributed to the change in the refractive index that cause shift of resonance spectrum in the interference pattern. The
Limit of Detection (LOD) was 1 fg/ml by using our nano-porous AAQO biosensor chip.
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for nano-porous AAO chip fabrication.

22} Ak “Si Fig,
o

Z o]FofXir}, A

&3 4Rl E“&—% ‘3%1 1i} %E*Ji} T%Zé:% 7W o
3 G IR ulES Attt

o|F tha dFAle dRHESS A S AH B
= Az, AZve dfnlEE 22F FAks IS ot A
w7t S v gAkE dalEo] Hr,

FA A0l Aoz dZ2ujE EU(aluminum foil,
99.999% Al, AL000650/714, Goodfellow Cambridge Ltd.,
England)}> 943 27|2 Adksto] Al on Hafd G
0.3 M2} $AFHoxalic acid, SIGMA-ALDRICH, USA)& AH-5}

A Y o

Ty o] A= o] Yl A Alshato)
AA 9 dFulg FH BH3E 95t 30% olThE(ethanol,
DUKSAN, Korea)¥t 70% ¢4 Hperchloric acid, JUNSEI,

SHOR ARSI,

‘é‘

J. Sensor Sci. & Tech. Vol. 22, No. 2, 2013



[52] Eun-Yoon Jang - Se-Hyuk Yeom - Nyeon-Sik Eum - Jung-Hyun Han - Hyung-Kyung Kim - Yong-Beom Shin - Shin-Won Kang

Japan)S Z3et S-ollof &FulE T%_‘—% Qi 20 V] AYE 2l
7keto] 3| Aukelectro polishing
e} At wpzl ‘Q—?—”]H zYge XJH’\' folof Y oF= (+)

’,3

me
OE
_O|L
8
i)

AFSPaRe- 1.8 wi% i%’;}(chromlc acid, SIGMA, USA)Zt 6 wt%
9l Hphosphoric acid, DUKSAN, Korea) &3H4-9llo] Wil 60T
oAl 90 £ &2t AZA T oLt

A} FFANS S 13} of=rAks) By
o] 338 52 AIAA T AAO F& AX 5}93\‘3}.

o] @54 9] 1435} U nanoSPR @AM HEE $J3lo] AAO

A AAOo] HAA F2H7](electron—beam evaporator,
SRN-110-1505-R2, SORONA INC., Korea)S AR&3dto] Yz
50 A, 7150 A 9o FAR YA 9| £ARE S B 5
2F &= 2o (01 A ;HEo]:q 22719) AFEE 4.0 x 106
torr o]t YAL 3} S0 24 T AAOO] 5 AEET}
74] 27| flstol *lﬁﬂ‘” o %ﬂi %&Pﬂ & ‘4%‘ g Jrt

< I8k S8l = 1“/WlE‘(glycerm) % %‘—?r-’?oﬂ 6,9, 12,15
wt% =2 Agn|2 s 24E FAS Ak LTt
E} = YA %XE %‘1‘42 =] 5’4% AAO WO =33 H

2.4 X 0-st U SAATI-SAATEH HISAE
o] S2E 34 AAOo= & FHI} 73 A3t 7=
alkanethiol A7|2% WA (self-assembled monolayers,
SAMs)& FAAAL A7 2y TGRS F 29 EE& BAH-
SH)S) AR Q1 aat F2tof ofgf o] o] 7t
&l A2 AIRE o]l A7t 7sskar et A H?i*é—% 7Hth
oF SAAof| 7i7tE O]X}ﬂ HAREZE o] F= Ro] lrHiel. At
|23 SEAe
J89 7] BAE h’% XVh%] E}—JP:'“’ 871, 11

WA, 28717 o204 gt 2 QTo|NE rlEa]

N

2

J. Sensor Sci. & Tech. Vol 22, No. 2, 2013

A+ 11-Mercapto—undecanoic acid(11-MUA, ALDRICH,
USA)E oflek&(ethanol, DUKSAN, Korea)oll 20 mMz A %3t
ok AAO 220 mM 11-MUA - tjef] dippingdto] A0l A]
24 A7E 53t 4017 (shaking) 8Lt o] & ¢4 ofheS OIR
o] AAO & 33 Mot Aa 7hAE ARAA 2H W8S
FEFUTHIT]. 71 oy o] 71E AAOY ffofl SAALC] %C’]@
O 2 whEohe A1 A 18l FAlol EAst= oFel7I(-NH,)
9} 7128A47](-COOH)Y coupling agent?! N—(3—dimethyl-
aminoporopyl)~N'—ethylcarbodiimide hydrochloride (EDC,
SIGMA, USA)2} N-hydroxysuccinimide (NHS, SIGMA, USA)
S 259 dimethyl sulfoxide (DMSO, DUKSAN, Korea)o]l
17} 200, 50 mM& A3 o5 7 SHE FUT vlEE Sofet
g #¥o] AE AAOE E3-&He] dippingdte] 1 ARt &
ot 2ol HlolFstal FR;E AAste] Aa 7IAR X6k
o}, SAALe] SolA o HhEsh= FAI(100 pg/ml, GZZEHRO]
9., Korea) 40 4Z EDC/NHS HH&-AIZ1 AAOF 9ol dropping
1A 59 98 A17 71k Sslglon] RAEE Fig 53}
Z

_I\‘ ml

SAA1 Antlbod\

fed s er

<€— Nano- pores

Aluminum substrate

Fig. 3. Schematic diagram of sensing membrane.

TAato] FAH thaAd AAOY| ok SEtollAA T HEE=
SAAIBZZERLO] 2. Korea)S 1 fg/ml, 100 fg/ml, 10 pg/ml,
1 ng/ml, 100 ng/ml 9] F==Z FH[5FTE SAAL FAI7F 1€
/gl SAALE AsolA EE] A =E 217k 40 /d dropping
T 3087 ¥ReAZ] § 0,05 M Tris—HCI buffer (WELGENE,
Korea) 2 Al&stal 2|2t BhARES S4sto] ohgo] Hisks £
Astglct,

3.1 Hio|HMIA Eo| EM HIt

Hlo] QAN F o AME ThaAd AAOY FdE B4 A
HhAFE EAPAALE R A (FE-SEM, S-4800, Hitach Co. Ltd.,
Japan)& 5319 thaA B9 9 S-S IS 14} Ak

-146-



Nano SPR Biosensor for Detecting Lung Cancer-Specific Biomarker

é‘ﬁa

T AAOE B9 the A BWE UEholou 23 Ak
o AAO+= 9F 35 nm 3719 7]F0] IL2A| FAEE|o] glo
Holli= OF 2 ym FA|9] AStdRulE St § 7]l Qg 424w
glo] tdstA g Eof lea elatirhFig. 4).

I\

-

Fig. 4. FE-SEM images of surface and cross-sectional view of
AAO chip; (a) after 15t anodization and (b) after 2nd
anodization.
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Fig. 5. Reflection properties of fabricated nano-porous AAO chip.

Table 2. The Refractive index of glycerin solution

Glycerin(wt%) Refractive index
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Fig. 6. Shift in the reflectance wavelength A, with variations in

refractive index.
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