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Surface Modification and Characterization of the Probe Based on
Evanescent Wave Fiber-optic Immunosensor
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Engineering, Tsinghua University, Beijing 100084)

Abstract The modification of the surface of the fiber optic probe by bio-recognizing molecules is essential
for detecting interest target by evanescent wave fiber optic immunosensor. In this study, microcystin-LR
(MC-LR) was chosen as the example substance. Hapten-carrier conjugates MC-LR-Ovalbumin were synthe-
sized by mixing MC-LR and ovalbumin (OVA) activated by glutaraldehyde, and then the conjugates were
immobilized onto the silane layer on the probe with a heterobifunctional crosslinker. The probe modified
was evaluated by XPS and an evanescent wave all-fiber immunosensor. The results showed that surface
chemical compositions of the probe obviously changed at different modification steps, MC-LR-OVA was
covalently bound with the probe surface, strong binding of antibody of MC-LR and low non-specific adsorp-
tion to other antibody was monitored, and good performance of regeneration was achieved. As a result, this
modification method can be used for preparation of probe for the detection of low molecule pollutants.
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Figure 1 Structural formula of MC-LR
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=1 :500~1000], PAPRIUFEE 150 A0S B —
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I N RE 2 S )3 o s R T e e S e S Ryt 5 =)
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PBS #EJm, TN 2 mgemL ™t 2F 1 i 14 45 (1 (BSA)H 30
min DA P ARRE SRR B 2, 754 CURKAR TP R A7 4% .

Microcystin-LR



456 %

Vol. 66, 2008

i
HS 9 Q S
o}
g Il o 0
MeO— Si —OMe | N—(CHp);—C—O—N_ |
éMe Meo"?‘_OMe ) o MeO— Si —OMe
OH  OH O OH ? OH OH Cl) o
\ | l | | |
MC-LR
MC-LR-OVA synthesis
o MC-LR
HS(CH,);NH, 0
MC-LR HoN-etMC-LR S I
[1 | N—(CHp)s—C—0
CHO (6]
CHO(CHy),CHO MeO— S" —OMe
A
l |
B 2 BRI S IS 54 MC-LR-OVA 7R E ¥
Figure 2 Schematic of surface activation of probe and MC-LR-OVA immobilization
1.3 Pulse laser Laser to fiber coupler
131 X Fiber probe
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Figure 3 Schematic of evanescent wave all-fiber immunosensor
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Figure 4 Response of specific reaction and non-specific ad-
sorption

MIE 4 FTELE L, BEE PR L MC-LR HUAIRIZ IR
i, TR K 865 5 Bl . s 5 (- ARG
A IR IC PO B RAT IR I 2 PG R, R Cy5.5
FRICHIR R 19G IV PRI 5 i /) MC-LR TiAid i
A, ARG SRR, X8 T BARAR LR R
19G WRIEH i, (EIHIFABER LS 7 1 S B by RS R T
A=) 537 S, T R ARy S5 W A R B B 21
BRI, 1B A BEROR AL T HIE AR 9
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Table 1 XPS results of the probe modified

SN T lipi JRFE RS S AR Cis Oss Sizp S2p Ny
v Atom/% 15.72 58.04 26.24 0 0
B.E./eV 284.71 530.75 101.56 NA? NA?
Tk, Atom/% 17.02 55.73 26.01 1.24 0
B.E./eV 284.82 530.87 101.62 167.75 NA“
R A Atom/% 26.17 49.59 23.27 0.52 0.45
B.E./eV 284.70 530.80 101.60 167.78 398.70
R Atom/% 51.73 30.07 15.79 0.19 2.22
B.E./eV 284.67 530.78 101.53 167.70 398.82

“NA: No absorption was detected.
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Figure 5 Representation of the EWAI response curves for im-
munoreaction at different regeneration cycles
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