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A novel surface plasmon resonance sensor without using imaging devices

Seung-Ki Lee’

Abstract

A novel surface plasmon resonance sensor, which can measure 2-dimensional array of immobilized ligands without
using imaging devices such as CCD, has been proposed. Regular surface plasmon resonance can be directly used due
to the insertion of additional layers with different thickness, on which each ligands are immobilized. Surface plasmon
resonance signals are separated depending on the thickness of additional layers. The possibility of multi-sensing capability
of the proposed surface plasmon resonance sensor has been verified by the modeling that is based on Fresnel reflection

model.
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Fig. 1. Surface plasmon resonance signals from two
different ligands in wavelength modulation.
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Fig. 2. Modified angle modulation surface plasmon reso-
nance.
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Fig. 3. Surface plasmon resonance signals from two
different ligands under the condition of the fixed
wavelength and incident angle.

& g U ongith meba Bhg-E} ghgelo] A
2 S doyH BE 13 Hh-E 204 wkAL
F Awe Wste a9 394 B %ol 747 AR,
(hoD)¥ ARy (ho)) 22 VFERGTE ZLejut 8kg- | o]
wE B SR 3 age WSt i E 1%
hS-E 2004 Zh2 AL ALl Al et ol et

) wate] Wabe A T Nk
(refractive index) Y 8}ol| 7|91k Aol 24 A

olg{3t = HE WalE A BRY F Slojof g
ok 28 390 vebd SA4 A3 F AR (ko) B EE
Nz Ay Wsk G Yol Axjstnz ol 2
& Hste] S R ok siME F ot 2w
W AE oo fAEA 22 ARy (k) ﬁg =28
Wats dedatA mddvta & 4 gtk vhg-E 29
M= 3y wbe] st sfdste ‘?.“PBL At
Hea

]v\_, dXH-J rHE
z

o M= QAR A} 7
FAE] w ol o]{— z;fjxﬂ A}%s}l
3 2 A 5

@Al

~349 -

AR e Az B9 FezE 39 AN 41

illuminated region

v Ta,05

10nm
Au
Cr

substrate (glass)

10nm ligand 3

ligand 2

ligand 1

18 4.t 722 228 AR 819 FRE 3
EER RERES

Fig. 4. The structure of the novel surface plasmon

resonance multisensing separated by multichannel.
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Fig. 5. Calculated results for surface plasmon resonance
measurement with the configuration shown in Fig,
4: (a) independently measured three ligands, (b)
simultaneously measured three ligands.
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Table 1. Used parameters in calculation.

§hg A g T
= a9 4
713 Au(50 nm)/Cr(2 nm)/glass(0.5 mm)
e
#1 ligand 1 (10 nm) / Ta,Os (10 nm)
#2 ligand 2 (10 nm) / Ta,Os (20 nm)
# ligand 3 (10 nm) / Ta,Os (30 nm)
ZA2E
ligand 1 1.40 1.45
ligand 2 1.55 1.60
ligand 3 1.70 1.75
713 1.334 1.334
A2 Az a9 5b) A4 19 5(b) AA

2 dA st} YA o] Al FF9
2, Aol TY WA ¥&E ZAEE A
o2 g 7t weE] FHES 7H7) 1.40, 1.55,
1.70%1 A2z 7pg3tar wh-eolg 2] nk-go] Ao
W Zhzke] FAE o] 140904 1452, 1.55914] 1.60
22 170004 1.752 Waschy Pk AlAk
AREgE HAEE SERE GES X 10 FElskn
228 59 (ay= HESo] o] o] zF JHo gy
B8] v g 255 AXE Aot} F EHO 2 HE
g AZE FE A MY MZ g2 BEEEERE
Az F3 dgo] FAsiA EelEo] yeh 9
= & g AUt YukE o2 o] Asle) A1 43 FHE
T AEe] WA= o]9) o] XEIF M2 BEH
B3 T FE] MR ule ZHAA VeERA
=, 1Y 5@ e v AR E AR Bt
Z9] Qo] e AMAE 73l & £ 0%%“
Ay g 5 vk A2 *dl_iﬂlﬂ < &3l
T2 FEIA H' v 29 5)9) 335117} o}
Yz} olest BE AR 2350 3% Fejoirt
meta] W SERE FY mpgo) ME FREA ¢
3 RF R FEHE vehde g4 948 7138
o} olo vjE] 1¥ S(hy= 1Y 5(a)°1W et 2E
AZES HAHE I8t T8 232N A
Az 27 HEsiA el 98-S ¢ S gtk
3 NS o] HHg-E3 HkE Alo]o) whg-
o] WA} ofo] me} BEg-Eo] FHFo| H3la}
T Aol oA & 4 %ol B EgRE
1 w4 WElE RE NFd g3 TRl 9

it

ﬂ)i

_4

—350 -~



i uw s o

a_;zg:'_ Al

N4
S
b ol o

A

[o o o

o o 4z |
ﬂ]lﬂ %

il

g

o

o,

i o

= fy 0

(2

i 41
o

O > oo DN oo Y Al
AU

_,a
X
i

off k4 42

)

il

i

,

IN

i
ol

g

FA AAO R Zgehe Hae
olo o

o oo 13
(o Lz
o u
2 AN
$20s
orl o
ffr fir % o
5

L
=
2
ottt
put
o
=2
olo
i
rQ i

o]
- b
H E_I")/\ua—?—oquvv:zi%%%@:‘?‘q—

o By £49 =
o} ‘} .Q._SZLQ] 7},«61

o E9 Seha2 39 AN 49

o] A= 20058
foz ATHAE.

[17 V. Silin and A. Plant, “Biotechnological applications
of surface plasmon resonance”, Tibtech, vol. 15, no.
9, pp. 353-359, September, 1997.

[2] R. L. Rich and D. G. Myszka, “Survey of the year
2001 commercial optical biosensor literature”, J. of’
Molecular Recognition, vol. 15, pp. 352-376, 2002.

[31 B. Liedberg, C. Nylander, and I. Lundstrom, “Sur-
face plasmon resonance for gas detection and bio-
sensing”, Semsors and Actuators, vol. 4, pp. 299-
304, 1983.

[4] J. Kyle, “Planar substrate surface plasmon reso-
nance probe with multivariate calibration”, Ph. D.
dissertation, University of Washington, 1996.

[51 G. Steiner, “Surface plasmon resonance imaging”,
Analytical and Bioanalytical Chemistry, vol. 379,
no. 5, pp. 328-331, 2004.

[6] C. Jung, “Surface plasmon resonance light modula-
tors using electro-optic polymers”, Ph. D. disserta-
tion, University of Washington, 1994.

[7] K. Nagata and H. Handa (ed.), Real-time analysis of
biomolecular interactions, pp. 23-29, Springer, 2000.

57| & & ®)

+ 1963 59 1594
» 19861 A&t A rlgsla &

(F3Ah

- 1988 & tighy AAFEk 29
(FEHAY

» 19928 % wjshe] Ayl EEkn &<
(:'_SLHRH

+19924~1993d YE BRI
TIARAZ S e J_(JSPS fellow)

* 1994%1~1996%1 1,?0,] 85 A7]Eeh
EIAIkAoNS

+ 1996+3~2000 D=oistn H7)F et
Z—r:;;

+200043~20053 @=trhehn
FEFEE B

2006384 @Enfskn W] FE s
BT

*20033~20044 ¥ Univ. of Washington

ANATE Y

R

—351 -

J. Sensors Soc., Vol. 15, No. 5, 2006



