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Abstract

SPR biosensors which belong to a family of thin film refractometry-based sensors measure refractive
index changes produced by biomolecular interactions occurring at the surface of the sensors. The main
advantage of SPR biosensors is to detect molecular interactions directly without the use of labels. This
feature makes them possible to observe biomolecular interactions in real-time or near real-time. The
non-specific binding between ligand and target analyte may, however, produce a false refractive index
change resulting in false sensor response. The applications of SPR biosensors have involved biomolec-
ular interaction kinetics analysis, affinity measurement, screening and concentration assay, and so on.
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B �

�� 2¢®Ò �«(surface plasmon resonance,

SPR) bBº 7 ö.æ& .³ ;ï~ ��ö �
>>îj r ¢Ú¾º �� 2¢®î 2(surface

plasma wave)~ �« *çj �Ï~º bB�
. �
Ò� .³ ;ïö �b�' º²¢ ê«~� �b
æ~V(biotransducer)¢ �W~² >� SPR :�J

bB& B
.
æÂ 20� j ÿn z�' 5 �b�' Wªj

G;~º � ®Ú  7� bBö &� ��f VF
BBf *Ï� ò� WËj �&
. �.~ 7� b
Bº 7 ö.æ~ �> Ê¿Þ"~ æz¢ G;~

º O»ö V.¢ z ©�
. �ê� 
·� 7�
' O»� BB>Ú bÒz�' bB 5 :�Jb

B�B ��j ~� ®b�, ellipsometry,
spectroscopy (luminescence, phosphorescence,

fluorescence, Raman �), interferometry, surface
plasmon resonance �� .�
.
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�, �®�¾ ³Öb
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*>Ò(attenuated total reflection)ö &� Kret-

schmann geometryöB surface plasma wave~ ßW
j ªC~&
. 1984jöº SPR sensingj *�
angular modulation" spectral modulation� ê«>

î�(Matsubara �, 1988), ².Ï¶(Cullen �,
1987) 5 planar optical wavequide(Kreuwel �,

1987)ö V.� SPR sensor& F��Vê ~� �
* ª�Ë G;ö &� SPR O�~ &ËW� �²
ï&>î
(Yeatmanf Ash, 1987)(Ò�Ï: Liedberg

�, 1995; Homola �, 1999).
1990j& .>, �.~ fiber optic SPR sensor&

��>î�(Jorgenson" Yee, 1993), 1990j ê>ö
heterodyne phase measurementf interferometry

(Nelson �, 1996)ö V.� phase modulated SPR
sensor& ²B>î
(Ò�Ï: Liedberg �, 1995;
Homola �).

SPR sensor instrumentation~ B*f SPR sensor
¢ �Ï~� bÒ', z�', �Ò� �b�' *ç

j ;ï'b� G;� > ®º &ËWj �² Ëç
�V
. ß®, 1990j Biacore International ABö

~� Â�>î~ �.~ çÏ SPR :�JbBº �
b�' wÏ ª¢öB '7j A² >îb�, 
r
� BiacoreöBº 6� *>Ò O�" angular

modulation O�~ Kretschmann geometryö V.�
��Ï SPR Ë~¢ BB~� biomolecular

interaction kinetic analysis, affinity measurements,
screening and concentration assays �~ ��ö
SPR :�JbB VF� �ÏF > ®î
(Liglerf

Rowe Taitt, 2002).
IBIS system(British Windsor Scientific Ltd.,

UK), SPR-670 5 SPR-CELLIA system(Nippon

Laser and Electronics Laboratory, Japan), SPR
system(Johnson & Johnson Clinical Diagnostics,
UK), Spreeta SPR sensor(Texas Instruments Inc.,

USA) �öB SPR bB¢ BB~&b�, �" SPR
sensor~ BB ÿËf ¦Â�ê~ BF, &ï�Ö,

bB~ ²;z, �ò²Î~ ²ïz �ö .6j �
º� ®
(Liglerf Rowe Taitt, 2002).
��¾, �"ræ çÏzB SPR �Ê�f 
þ


öB ªCÏb� �Ï>º Ëj��¾ �ò& Fÿ
~º �ò Fÿ; bB �Ê�b� �W>Ú ®Ú

*ËöB Z&Ïb� �Ï~Vöº '.~æ á�
�6j &æ� ®
. .²; SPR sensor� Spreeta

¢ �Ï� SPR :�JbB~ BBê �ò Fÿ;
bB �Ê�b� ê¯>îV r^ö ²w �Ê��
�j>Ú¢ ~� Ë~& �Ç� öò jî¢ bB

*¾Ò& G;*ËöB ��Ú^¢ ~� G;�*
� 0.5~1 hr� ²º>æ� *ËöB 
�* G;j

�*~V& ÚJÚ �6j &æ� ®
(Meeusen
�, 2001).
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�� 2¢®Ò �«(SPR)f �� .³ ��"~

ç^·Ïö ~� B�~º ·¶��' 7* *ç
(quantum optical-electrical phenomenon)j ö�
.

7¶(photon)ö ~� >Ç>º ö.æº ß; ��
~öB .³ ��ç~ *¶ ¯, 2¢®Ò(plasmon)
b� *�>º�, ö.æ~ *�f �~ ß;� �

« 2Ë(resonance wavelength)öBò ��Úê
.
¯, �r~ 7 2Ëf 7¶& &ê ·¶ ö.æf

Fig. 1. Principle of SPR.
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2¢®Ò~ ·¶ ö.æ &*& ;{® ¢~~º

ãÖ�
.
Fig. 1f SPR~ öÒ¢ ¾æÞ ©�
. .³ ;
ïöB ¶F*¶& ß;� ³Wj &ê «Ò7ö

~� �� 2¢®î 2(surface plasma wave, SPW)
¢ ;W~�, �r «Ò>º *¶2º ãê�öB

�&�� 66 ²�>�, >Ò7f SPW~ �«�
�öB /Ï® 6²�
. �r � (1)" ?� ¶F
�*öB~ 2ÿ>f �� 2¢®Ò~ 2ÿ>º ¢

~�
. SPW~ *2;>(propagation constant)º �
(2)f ?
. 

(1)

(2)

�VB, f .³~ F*ç>��, f F*

Ú ¯, G;F �Ú~ �.��
. SPR �Ê�öB
.³f "� ." f� ÒÏB
. Table 1f .³-

b ãê �Ê�öB ;W>º �� 2¢®î 2~
"º ßWj ¾æÞ ©�
.

�^¾Ò O»ê 635 bB~ «~

SPR bBº «Ò7� SPWf~ ç^·Ïö ~�

¾æ¾º >Ò7~ ßWö "�¢ v� ®b�, F
;f 
r" ?� �ªB
.

' æ�

' æ�(angular modulation) SPR bBº «Ò7

~ 'ê �.ö ~� SPW~ �ê ßWj G;~
º  O��
. �r �2Ë~ «Ò7� �ÏB
.

2Ë æ�

2Ë æ�(wavelength modulation)º ¢;� 'ê

� «Ò>º *¶2 ¯, ß;'~ «Ò7ö &�B

SPW~ �ê *ç� ¢ÚÆ r~ 2Ë æz¢ ªC

~º O��
.

;ê æ�

;ê æ�(intensity modulation)º ß;� 2Ëj
&æº *¶2~ «Ò'j ¢;~² Fæ~&j r

SPW~ �ê *ç" &N~� 7 ö.æ~ ;ê æ
z¢ G;~º O��
.

*ç æ�

*ç æ�(phase modulation)º ß;� 2Ëj &

æº *¶2~ «Ò'j ¢;~² Fæ~&j r
SPW~ �ê *ç" &N~� 7 ö.æ~ *ç æ

z¢ G;~º O��
.

ª� æ�

«Ò7~ TM(transverse magnetic) ª�2º SPW
f ç^·Ïj ~º ÿn SPW~ *2;>& æ�

r TM ª�2~ ê�" *ç� æ~² >º >�
ö, TE(transverse electric) ª�2öBº ê�" *

ç~ æz& B�~æ pº
. �f ?� SPW~
�êö V� TM 5 TE Þ7~ ê�" *ç æz
¢ �Ï~º G; O�j ª� æ�(polarization

modulation)¢ �
.
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SPR :�JbBº SPR bB~ .³ ;ïö �
b�' º²(biological element)¢ ê«~� �bæ

~V(biotransducer)¢ ËO� bB�
. SPR bB&
G; �^¢ "� �.�(index of refraction)� ~

Ö~� G;ö �Ï>º ©" ?� SPR :�Jb
BöBê G; �^¢ �.�� ~Ö~� ¾æÞ


. SPR :�JbB~ ·ÿ öÒº Fig. 2f ?
.
SPR :�JbBº �� &æ �Úª¶~ Ö� ·
Ïj �Ï~² B
. .¢ 
�, �ö-�Ú, ^�Ò

->ÏÚ, �Wî-�Wî, DNA-DNA, DNA-�Wî �
~ Ö�ö ~� :�JbB�B ·ÿ~² B
. �

�æ� SPR :�JbB~ ºÚº Ò*�¢ SPR b
B~ .³ ��ö �;z~º ©�
. ��� O»

~ ~¾� Ò*�ö �RV¢ �FÖ�ö ~� ¿
�B �RzB Ò*�¢ .³ ��ö z�' �O
j �B �;z~º O»� ®
. 6 
� O»b
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Table 1. Characteristics of SPW at the metal-water
interface

Metal layer supporting SPW Gold Silver
Wavelength of input light (nm) 630 850 630 850
Propagation length (µm) 3 24 19 57
Penetration depth into metal (nm) 29 25 24 23
Penetration depth into dielectric (nm) 162 400 219 443
Concentration of field in dielectric (%) 85 94 90 95



�� 2¢®Ò �« :�JbB~ öÒf wÏ 57

.³ ��ö �;z~º O»� ®
. Ò*�¢ .
³ ��ö �;z� r, �;z ;ê¢ ¸�� Ò

*�~ Ö�K� ç
F ÖJ& ®
.
�", SPR :�JbB~ �� ÿËj ÚÚ��,
Ò*�~ Ö�K" OËWj �&z~�B SPR b

B ��ö~ �;z ;ê¢ ¸�º O»� "º &
�Ò 7~ ~¾�
(Liglerf Rowe Taitt, 2002).

wÏÒf

SPR :�JbB~ "º wÏf �Úª¶~ ��
(detection of biological analyte)" �Úª¶~ >w
��' ªC(biophysical analysis of biomolecular

interaction)~ v ª¢öB dj > ®
. ¯, SPR
:�JbB¢ �Ï~� �Úª¶~ �Ò �¦ 5

³ê¢ G;� > ®j öò jî¢ �Úª¶~
ligand-analyte Ö�";öB ¾æ¾º >w³ê�'

ßWj &V� > ®
.
Pfaff et al.(1994), Fratamico et al.(1998),

Cranfiled Biotechnology Center(2000) �f SPR :

�JbB¢ �Ï~� �ö-�Ú >w G;, ê�ö
B~ �Úª¶ Ö�"; ªC, �®öB~ º~³

£, ��B, º~£b �~ ¦ï �~ ��Ö"¢

²B~&
.
~£ ª¢öB~ wÏ Òf�º human enzyme

creatine kinase, anticonvulsant drug phenytoin,

human chorionic gonadotrophin, �Ò� .�, .Ó,
2¢®î, J2 �~ �W Wªö &� ��& ®


(Wortberg et al., 1997).
6�, j�OW �Úï~ ßW ªC(Salamon et

al., 1999), �Wî Ö�ö &NB >w³ê �¶ ª

C(Karlsson et al., 1991; Faegerstam et al., 1992;
O'Shannessy et al., 1993; Masson et al., 1994;

Natsume et al., 1994; Shinohara et al., 1994) �
~ ��ö SPR :�JbB& �Ï>îb�, �Ú

G;(Medina, 1997), ³£ ªC(Harris et al., 1996),
ÖFöB~ º~£b G;(Sternesjoe et al., 1996),
�â~ Wª ªC(Kajiwara, 1998), Clostridium

botulinum ë² G;(Ogert et al., 1992), Bacillus
thuringiensis ë² G;(Masson et al., 1995), lectin

Ö� ªC(Ozeki et al., 1998), E. coli O157:H7 G
;(Fratamico et al., 1998) �~ wÏ Òfê ®
.

�Ïê �(2002)f &Ë� ³ê G;j *� SPR
:�Jb� �Ê�j �W~&º�, “O” & “K” �
ö .Ó; &Ë� �Ú¢ �Rz~� bB ��ö

z�'b� �O~� �Ú¢ �;z~&b�, 103

CFU/mL~ &Ë� ³êræ G;� &Ë~
� ~

&
.

Ë6 5 B�6

SPR :�JbBº grating coupler, resonant
mirror, integrated optical interferometer �" ?f

;ï �.ê bB(thin film refractometry-based
sensor)~ ¢«�
. ��� F;~ bBº bB �

�~ ãê�öB Ò*�f Ï� bî(target analyte)
~ Ö�ö ~� B�~º �.�~ æz¢ G;~
² B
. ;ï �.ê bB~ ¢«� SPR :�J

bB~ &Ë � Ë6f OÒW bî�¾ ;7 bî
" ?f æ� bîj ÒÏ~æ p� ç7 ª¶¢

G;� > ®
º 6�
. ��� Ë6b� ��
SPR :�JbB¢ �Ï~� �Ú ª¶¢ 
�* 6

º &
�*b� Ö� ";j &V� > ®
.
�Þ, SPR :�JbB~ &Ë � B�6f ligand-

analyte Ö�~ ß�W(specificity)� {�>Ú¢ Ï

� bîj W�'b� G;� > ®º 6�
. ¯,
Ï� bî" jÏ� bî� b�>Ú ®º �æ~

Fig. 2. Principle of SPR biosensors.
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Ï�ö &�B SPR bB~ ��ö �;z>Ú ®

º Ò*�& Ï� bîö &� ß�' Ö�Kj &
æ� ®æ á� ãÖ jÏ� bî� bB ��ö
�O>Ú ��B �.� æz¢ .¾~² F ÖJ

& ®² B
º 6�
.
Ö� SPR :�JbB& W�'b� ·ÿ~V *

�Bº ligand-analyte~ >w� ß�Wj &æê�
�n~�¢ �
.

º £

SPR :�JbBº ;ï �.ê bB~ ¢«b�
B ligand-analyte~ ß�' >wj �Ï~º bB�


. bB ��ö �� &æ O»b� �;zB Ò
*�& �æ~ Ï� ³ö ®º Ï� bî" ß�'
Ö�j ~&j r �.�~ F~� æz& ¾æ¾

� bî~ ³ê, Ö�" �Ò "; �j 
�* 6
º &
�*b� G;� > ®
. SPR :�JbB

~ &Ë � Ë6f jæ� O�~ bB¢º 6�

. ��¾ Ò*�f Ï� bî~ ß�' >w� �

Ë>æ pb� G; J~¢ º� &ËW� ¸f b
B�Vê ~
. SPR bBº *Ò  «~ çë'
B®� Â�>Ú ®b�, �¢ �Ï� SPR :�J

bB~ W� Òfê ²B>� ®
. SPR :�Jb
Bº biomolecular interaction kinetics analysis,

affinity measurement, screening 5 concentration
assay �~ ª¢öB �� ôf W"¢ �&b�,
6� � ÆÒKj ��"� ®
. ß®, �®Öë,

�«Öë, ~òÖë �öB SPR :�JbB~ wÏ
f �² {&F ©b� *�>� ®
.
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