UNAIINIBING

6 V¥ a A A Pl
nsilszgnalmatinaduianar uewslsuuus
Tulvlewsuisos

Iza%y WNsSnE*

(74 |}
UNANYD
mataaduiinal weuislsuuug (surface plasmon resonance, SPR) 1flu
TulowwsediBau nlFUseloming evanescent field Tumsns19IalfAzersening 15 analyte
! = . .« . d' = 1 &' a e’d! =)
uaz@ 13830 (biomolecular recognition molecules) NAINOYUUNUNI SPR 1BULBDIBIN
ANNTUWIZAD 15 analyte mstszgndldmaiia SPR wlngjazinedrdesiunsia 13 analyte
d' a o U a 1 2 a I dd’ 1Y
1wl uagmIANiounINIeNITHINg 1330 atia SPR 1fumalulagnlideanslana
fanann wag MNTAAAMNMIATININIARAEAIA (real-time monitoring) UNANNHIZTAAIA
Aanuinugueesmalulad SPR uazmsiszgndlématia SPR “miunsinda 138amwineg 1

M ag: adudma1 Newslsuuus (SPR) SPR lulasuises minsaia 1551mm

MAIA A 7 aadneen a3 wnIngduasuasunsd s

*Qﬁwuﬁﬂiz 11414, email: chokchai@swu.ac.th, chokchai@g.swu.ac.th



168 SWU Sci. J. Vol. 30 No. 2 (2014)

Applications of Surface Plasmon Resonance

Technique in Biosensor
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ABSTRACT

Surface plasmon resonance (SPR) is an optical biosensor which exploits an evanescent
field to measure an interaction between analytes and biomolecular recognition molecules on a
sensor surface. Major application of SPR includes detection of biological analytes and analysis
of biomolecular interaction. An advantage of SPR is label-free and real-time monitoring

technology. This paper reviews the fundamental of SPR technology and its applications.
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SPR uuuMN (SPR imaging)
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gﬂﬁ 8 U @9 SPR uuuaw (a) 1Js@U microarray (protein A, Protein G, HSA uag BSA) uu

Nufwuwes (b) wdwmnthmsry 0.1 mg/ml ¥4 human IgG (c) MWNANNVOI

SPR uuumw (AW b-a) #a1nIAsru 0.1 mg/ml ¥89 human IgG (d) MWHAAN

wasnAmmMsdiu 0.1 mg/ml ¥4 anti-BSA IgG MW a, b uag ¢ Mmmsamemwmeld
15aza1y PBS [21]
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sUuUUN15057930 (detection platform) [23]
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finTeits uazewzandeldlu unnden msasnIa 15 atrazine 9214 inhibition assay lag
N uupUALBATIIINEAD atrazine AU 15610e1eiA atrazine ndsniuueudvenililFTuA
atrazine 9zgnasnialas SPR lewsuises Tasd atrazine 1adeveguuiufsuizes Uil 15
1L @9 SPR sensorgram Wi3UM3AT193@ atrazine 1agl% inhibition assay “gyaoe SPR 9zanad
Lﬁaﬁiﬁmm atrazine Lﬁu%u nazInNnaNMIngIaia (limit of detection, LOD) 17; 0.05 ng/ml
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311 15 SPR sensorgram ¥83M3033979 atrazine 1agl% inhibition assay [24]

Tumalszgadld SPR Tuleiswizes miuamaia whinwiifionanais wu
botulinum toxin uag straphylococcal enterotoxin B (SEB) lTunudiaszvisuanudasansy
9999115 Choi uazaniz [25] Wann SPR Tulowwseslasldjluuumnsaialagasalums
237930 botulinum toxin InelFuenfvedsiauuituinswed uazhmingeia botulinum
toxin 1§ LOD # 2.5 ug/ml wenmnii Homola wazamz [26] wnsaamaia SEB Tneld SPR
Tulowuwessmfuuendved 18 LOD # 5.0 ng/ml “wiumsamaialagnse wasiiovens
“yanalagldzlunumsnseiauuy sandwich assay 93 1130937930 SEB fiaradudusas 10
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W5y vl isuuuailSofidelsasme Fratamico uazame (27113 SPR
TuTowuises miunsasnda E coli 0157:H7 TaslsTuTulaaueausufivedaieuuiiui
uEesluMIngia E. coli 0157:H7 nazl¥lndlaaueausudved lumsvens “yana § LOD
i 5x107 cfu/ml Koubuva nazan [28] W3an930 Salmonella enteritis Wag Listeria
monocytogenes 1& LOD 1 10° cfu/ml Tagléguuunsanaialasass 30t 17 u asmsasaie
Salmonella enteritis lagl¥gluuumnsnialasns

859.6 -
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Resonant wavelength [nm]
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3Uf 17 SPR sensorgram 4 adMIn3Ialaensaves Salmonella enteritis [28]

mannyiauaiielldaududuionlngldimaiia SPR fuizesnnuasianuime
fiosmnunauazgluvesnuadisofivnalna) %1% evanescent field Mvarhuiiua (fiaiida
Uszanar 200-300 nm) lLiasevaguunaveduuaiize Mmasivnivvesnuaiizely 15azany
AfmmuazlndiResiuadsivnmwes 13azae m3dnae (accessibility) veueudvedly
m3uueuRmuuuiuivewuaiite Tmdmsuns (diffusion) veswuadiGelluuituimuimes
[29] Hhieseg mailsinademsaniauueiidelasldmaiia SPR lulowuiwed dain
Taylor uazamy [30] MMSIATEN 150108 WUVATNITOUDUANE (untreated, heat-killed 70%
ethanol uag detergent lysed) ifiovhlisaduuaiiGouansen nasivnadnas swaliasnia
wuaiiFefieson 136eg1auny detergent lysed 1§ LOD @ 10° cfu/ml aihlsz nEamagu
Uszana 100 wh 1ieufy 13dhesauuaiiFeuUnd (untreated, live cell) fagUi 18
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s 18 msulisuidioy 1sdednuuaiiSeinsendeITMaie) nasihlia
Taeld30uuumsnnainlagassdismaiia SPR [30]

nanAenadndedun adiiiuhimalszgadls SPR Tulesuiseilumsnsia
o/ S d'd d' 1 o/ ¥V = =) k24 o/ 4 o
Jo 1sBimunivinaliananuandneiuld  samdemsidenldzluuumsanaialimeng udy
ynavedluiana 135NN uennnilsalanATedug Mhmaiia SPR alszgndlssamauiums
Wannluanandenuimede 130609mMIngdia ondred sy Zhang nazamz [31] ldWann
wodwesasnuuy (molecularly imprinted polymer, MIP) lumsasiningesluum In molsu
(testosterone) 1agl% SPR Tulowsuises las MIP gn “uasigdnnlulumes (monomer) 83%iin
swduuiuvlnanavesn W welsu wuhlulowwwesniamnlad LOD 1 10"° g/ml wag
anuasmulumslfunuie 8 ieungamgiiies slianuamumaniimslsllsaunniu s
1 Loo nazamy [32] vlﬁﬁmmﬁqmﬂ%qﬁai'ﬂ SPR uuy common-path interferometry
sy aptamer (1l DNA w3o RNA filgas adiamiewde nnsadvAvluanaves 1sswe 14
pged e dawinluaganiuezlils 15hivegiv DNA w3 RNA Tusssumnd) fvnmzee

2 g v 1 A= o [ 4 v ad A o o =

cytochrome ¢ BuiudiniasianavenMendnnmsnmngneismaiinga lasid LOD
fpani1 80 pM
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sUnazanumanlsveanalulad SPR luewnan
malulad SPR Wannmmnnh 20 adiidl fimswamn uveuriesiie SPR I
T 4 maWanniiufia SPR“miumsete 138mm mafamsienngduuunisanaiamag
malulad SPR Tulesuisesoan ‘aanaluidendivdaiansnlneuiii Biacore International AB
Saudtil 0.8, 1990 Fefimswanniaies SPR fushiq juliiionndy suaz unsansmia 1sdiod
I¢$mausn (high throughput) e Biacore T200 wenmnidefiuimdug ffimswamn
malulad SPR lu@awndineiu British Windsor Scientific (IBIS), Nippon Laser and Electronics
Laboratory (SPR-670 and SPR-CELLIA), Texas Instruments (Spreeta), uag Analytical
u-Systems (BIO-SUPLAR 2)
anu 5vesmsiaumalulag SPR lumsasaia 135w Uszneudis uvdne
3 e 1. maann wweuaiediea W nnsanmiamsasuulasiess 18 2. mawann
uvetiuANBwIzes MTuTedty 13Tanmeheg ifiean “yanamifenamsiuiunuulisums
(non-specific binding) iewmnlsiunie 1mang lu 13f1ed 3. mIwann wves
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Taghit®s am wag wnsanl3ldn uonandded uidue 1wu madudss e
ssuuialaelfing 13fedutos mawauluBes SPR wumeidwsn (integrated SPR
chip) Taeldszuululasvlgddn (microfluidic) mawannszuy sensor array lH 11N30937970
1sdheeelunaresiia (high throughput) wasmswauaies SPR uuunsziihita (SPR
portable) “MSUMIATIIA 15FImwluma W
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