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Abstract in the past decade, we have observed rapid advances in the development of biochips in many fields inciuding

medical and environmental monitoring. Biochip experiments involve immobilizing a ligand on a solid substrate
surface, and monitoring its interaction with an analyte in a sample solution. Metal nanoparticles can display
extinction bands on their surfaces. These charge density oscillations are simply known as the localized surface
plasmon resonance (LSPR). The high sensitivity of LSPR has been utilized to design biochips for the labei-free
detection of biomolecular interactions with various ligands. LSPR-based optical biochips and biosensors are
easy to fabricate, and the apparatus cost for the evaluation of aptical characteristics is lower than that for the
conventional surface plasmon resonance apparatus. Furthermore, the operation procedure has become more
convenient as it does not require labeling procedure. In this paper, we review the recent advances in LSPR
research and also describe the LSPR-based optical biosensor constructed with a core-shell dielectric

nanoparticie biochip for its application to label-free biomolecular detections such as antigen-antibody
interaction.

Keywords: localized surface plasmon resonance, nanoparticle, core-shell dielectric nanoparticle biochip,
label-free optical biosensor, biomolecular interaction

M = = ERA W 4] 48 fAR 8] 7o)
A

BARAE A58 23 7% Hol LA )
AzAT7s A dRAFAAE Y 5 gE Ve
Q1aslo] gtk Izt Ase) FHo) o) AT Ao
A7} woh Agshl weAT Qe A, oadgelq

*Comesponding author
Tel: +82-42-350-3930, Fax: +82-42-350-8800
e-mail: leesy@kaist.ac.kr

T o, o wE vl ko] s Qi AA)
2} A9 AEAES BAEe Fo) F83NE AL
et A% glov vie 2AIY] AAEAE BEske A
& ol g Yotk e, HIZole Ve A719] FXIA
Dojb= AL #ES7] f3] 85 U=dAbet 22
Z#}2 R Y2 (plasmonics) WA 59} A EAE AF
NAX BAsR= Fe}t njo] A Wik At FoskaL
Atk o)AL YiE|HEg ]9 vhdd] o8] w5 vieAt
o} 28 ZFlERYA YA Ao (4, F7% o8

M



7} 7Fs3sAl =) diiEeltk EgREYA eAEe
g BAE(L, 2)EA AMSEE 2R o} ulo
244 B4 TF)EAE &8o] 7= ik

T U=gaet 2ol 5430 gRo] EAldke Als
TR B3E Ze e AR ¥a 659 @
& =dAt B9 E5o] B AV ARE
FH= Sol3t 2SS Yehdth. 59 Q&) 4=
AREL D (ZPRE plasmon)S o]FA o, &
Wizl oA A0 E FEA Hed o]y
3 S =4 ¥ SYI=2E F9 (localized surface
plasmon resonance : LSPR)o|2}al 3t} o]&g ddo
gEixre 28 HFEEH Mie 5o 93 ol2Ho=z AAt
Hi dEHo $ov HZ Eof v pETIse] B
SHA HHA thdst AMet ZAAe f8s d7Es
So] WEHI JTH4-8).

1Y =8 F (surface plasmon resonance : SPR)
3 pRREAE LSPR FEEALE YR A A 24
she A& W3l &, FEE gl s S8
w2l =925 A vlMAE (quartz crystal microbalance
: QCM)(9, 10)elt 718F8PH(11, 12)& ©]&3F HIEA]
Hlo| AMBCE 1R FEEHA AAEAL s ARe-e]
EA0] 7153tk T LSPR FFEAL 7N G gelA
£ 937} QojR)7] W&o A57kA 7eE SPR 33}
EA4E o83 HIEA nio|AlA e} vty Ho} kg
g BEARA YAEAL Ao £40) 7hssit) wet
4] LSPR #3EAS ZE dEZE 3o 9 npolF
Aol A8 7HA) Bt=g 1At A2, FH9
vl LR tFAA Y FA £40] 7Fs3r] Wil
HEA] vlo] @ A Q7RI e 2AIE BUH
% (on-site monitoring) = 7}3HA Tk

£ M= U=YRte] LSPR FEEA9] 7] ¢8
o el Asla, LSPR B35S #E Q2 sk
"ol e Fe] Hudo] tigix rledteh. =3 AF7A
39 F0)-4 (core-shell) T2 =R} vlo] 23] A=}
WH R AXEAS -8l tig ARE XMgstaat gt

Hi
3
B
e
7]

al=E =9 (LSPR) Zai=A

e,
ru:

.

FHog Zbzke] Edo] 574 A4S He AL od
o) W& A 5 T2 KRB Witk 4
AFAAE Bol EFE0] glom, AFHAE AR
28-S 3 AaHoz AFHY BE o9
AsS Fepznt A (YRR A8, EetzBolg
3 BT AR s Al AEshe Aol
7] o] FA3) A7 FFe] wEA Hok )
EZgxE AR AR A7 Ase] gt AL
Z2}2)E (polariton)o|Zt L RECTE WA ZEg=RER
) Tepd Eekze ZEtEjEclEal REE o) 3%

4
\
Lo

N o_?:,é
l-o{l r‘rO
1=
i

=

3 F3o|tt. B ZAHNA =4 Ao BT F s
Ag (AE Bol, F& gy 3% UdAhoxs
i3 43k ool e g2t g S 39 &
ZE ZgeEo] AL ¥d ZE=E 3] 8
ZEL Azhe AVAS YegTl AN W71
A= ZUAFlEE Bl AEE 7R ok HE 55

wpze) AR oz FH FepzEo] 7|
T e AL npo] AN T oY 71 8o AE
slEn & “EtRuYsy Hopo] Ayl Eis) I8}
Ha gler Add AYE RAF ko] FHRE
YA JF Bope] AR AE WeTZRE AT £ e
Age 23t ST=E A7 T4 Aojoltk

LSPR #3EAL SPR F8EAF= t2A Foht &
59 34 YAl 7HAE vldE JstEAdoltk dE
Bo] F U=gA detdlo] AAS == A i) A7)
7 A% o3l F gAY AR 38 520 nm
ZR)A AEE7] wE] St oL F e
9] fAEo] AN wo= t2Y] uidd A=
EAoln, Wh=Qdxte] F Ao A H AHrols A
B} FopxA HE Azt 1 ABE oFdh] ol vhie
QAL FH| FE3a AET] widd gt

5 Licxloll 28t LSPR 2&542] 047]

LSPR #8E49] cl7lol Foluth & Fo| 34 the
QAL 225 ol8HT Yok FE iAol B
ZA}51 Be) AAN=A) FAol o8 B3] WA
o 2Ug 79 wde] 2UE 78 75 PR o
S| LSPR B3HE49) A5-E Maxell W44l 23] 7)
&3k Ao) FFsaih 34 W=kl §7e] Bl 3
A3 vlmsjn $E3) A AESE, 23E ok o

o3} e 4oz UEhhol:

e,(w)—e
a= 47rrfn : (D

e, (w)— 2¢

e cloud

Fig. 1. Schematic illustrating of excitation of dipole surface
plasmon oscillation of spherical gold nanoparticles.
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Fig. 2. Experimental setup and construction of LSPR-based

label-free optical biosensor with core-shell structure
nanoparticle biochip.
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Fig. 3. Schematic diagrams for LSPR optical experiment. (a)
LSPR optical characteristics of the core-shell structure
nanoparticle biochip. The specific LSPR absorbance
peak was observed only gold deposited nanoparticle
layer substrate. (b) Immobilization of antibodies onto
the gold-capped nanoparticle layer surface of the
multiarray LSPR-based protein array biochip and its
antigen-antibody interaction.
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