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A Glucose-Selective Surface Plasmon Resonance Sensor Based on
Self-assembled Multilayers
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Abstract A glucose-selective surface plasmon resonance sensor was constructed by using specific interaction
between concanavalin A and sugars. The sensing element was self-assembled multilayers of concanavain A
and dextran formed on gold film. In the presence of glucose, the self-assembled multilayers were disintegrated.
As a result, the surface plasmon resonance signa was changed evidently. The signa changes were correlative
to the concentration of glucose. The results showed that this sensor could detect the glucose selectively in the

range of 0.1~50 mmolsL "

, and the sensing element could be regenerated for severa times.
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Figurel The scheme of glucose determination based on self-assembled multilayers
(A) Con A layer; (B) Con A/dextran layers; (C) Con A/dextran/Con A layers; (D) dextran/Con A/dextran layers
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Figure 2 The change of wavelength shift monitored during the
preparation of the self-assembled multilayers
(A) Con A immobilized on Au film; (B) dextran immobilized on Au film
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Figure 3 The response curves of self-assembled layers to glu-
cose
(A) Con A layer; (B) Con A/dextran layers; (C) Con A/dextran/Con A layers;
(D) dextran/Con A/dextran layers
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Figure 4 The SPR spectra of Con A/dextran/Con A layers un-

der different glucose concentrations
(a) 0; (b) 5; (c) 20; (d) 50 mmolsL ~* glucose
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Figure5 Selectivity of the SPR sensor

25 HEREMBYE

TR B ) i A A R O A IR S P ) T AR AR 2
o BRI IR R DA R i B R R T LA
ey MRS S R G S (E P ENE S = (e i)
R RS R B b, AR SCE B2 K F 100 mmolsL 14 4]
2 0 SE IR RBUB B ) P A, TR AR IS, AR FH v 1
RREIAT AR RIS %s. SRR, SR m A
14 %, SRS S A BRI B I WIME ¥ 90%, U BHIX Fh i
AT R R FEIL A [ 22 1Y Con A FSEE, HH M
SRR vy A

3 it

ASCRIRY B 32 SRR a4 SOV, il 46 T REILFE
P ACTIU #8125 B £ SPR AR s, T T35 A AR s A
UM IZS9R R i R e i LS SIS A N R
2822 UCHHAE T B (1 2 11 5 (Con A) D8R fRF T 2442
WTE. WCRERETIE ) 2 R AR, SR B AT LA
I HEEE /NI T 1) SPR AR I

References

1 Pe, R-J; Cui, X.-Q.; Yang, X.-R.; Wang, E.-K. Chem. J.
Chin. Univ. 2002, 23, 195 (in Chinese).
(G, H/NSR, MFHR, TR, SFFRMAFFIR,
2002, 23, 195.)

2 Li, Y., Wak, A. W.; Leg, H. J;; Corn, R. M. Anal. Chem.
2006, 78, 3158.



No. 12

TF/NIEEE T 2 2 2 I A 2 B T A T AR AR R

1189

10

11
12

13

Arndl, R.; Ferraz, N.; Fornstedt, T. Anal. Chem. 2006, 78,
1682.

Lin, A.-H.; Qin, Y.-M.; Zou, G.-L. Acta Chim. Sinica 2005,
63, 153 (in Chinese).

(BhZfE, ZEE, ABIEMK, 13 5 4R, 2005, 63, 153.)
Karlsson, R.; Stahlberg, R. Anal. Biochem. 1995, 228, 274.
Homola, J. Anal. Bioanal. Chem. 2003, 377, 528.

Gestwicki, J. E.; Hsieh, H. V.; Pitner, J. B. Anal. Chem.
2001, 73, 5732.

Matsui, J.; Akamatsu, K.; Hara, N.; Miyoshi, D.; Nawafune,
H.; Tamaki, K.; Sugimoto, N. Anal. Chem. 2005, 77, 4282.
Chen, S.-H.; Cui, X.-Q.; Yang, F.; Ni, Y.-N.; Yang, X.-R.
Chem. J. Chin. Univ. 2003, 24, 1770 (in Chinese).

(M2 2, g, BN, BUKE, BBR, a5 FRNE
23R, 2003, 24, 1770.)

Shankaran, D. R.; Gobi, K. V.; Matsumoto, K.; Imato, T.;
Toko, K.; Miura, N. Sens. Actuators B 2004, 100, 450.
Ballerstadt, R.; Schultz, J. S. Sens. Actuators B 1998, 46, 50.
Pieczonka, N. P. W.; Goulet, P. J. G.; Aroca, R. F. J. Am.
Chem. Soc. 2006, 128, 12626.

Dubas, S. T.; lamsamai, C.; Potiyaraj, P. Sens. Actuators B

14

15

16

17
18

19

20
21

2006, 113, 370.

Yang, M.-H.; Li, C-X.; Yang, Y.-H.; Shen, G.-L.; Yu,
R.-Q. Acta Chim. Sinica 2004, 62, 502 (in Chinese).
(PHEIME, 28T, Mok, B, ik, LFFR,
2004, 62, 502.)

Inoue, H.; Sato, K.; Anzai, J. Biomacromolecules 2005, 6,
27.

Sato, K.; Imoto, Y.; Sugama, J.; Seki, S.; Inoue, H.; Odagiri,
T.; Hoshi, T.; Anzai, J. Langmuir 2005, 21, 797.

Inoue, H.; Anzai, J. Langmuir 2005, 21, 8354.

Yang, X.; Wang, Q.; Wang, K.; Tan, W.; Yao, J.; Li, H.
Langmuir 2006, 22, 5654.

Lofés, S.; Johnsson, B. J. Chem. Soc., Chem. Commun.
1990, 1526.

Sunmook, L.; Victor, H. P. Anal. Chem. 2005, 77, 7204.
Cai, W.-Q.; Wang, B. Practical Techniques for Immunocells
and Nucleic Acid Hybridization, Sichuan Science and
Technology Press, Chengdu, 1994 (in Chinese).

(BSCEE, A, ERAEmie S8BT REK, Y
JNRFERAR B A, T, 1994.)

(A0610097 PAN, B. F; ZHENG G C)



