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2
2.1
S-4800 ( ) ; LC20AT ( ) ; ELSD-UM3000
( ) ; Si0, (150 mm x 4.6 mm 5 um Agela );
Avaspec2048TEC ( Avantes ) AvaLight-DH-SBAL FCUV6002-SR ;
RW20 C-MAG HS7 (TKA ) KSW-542A (
) ; HWSHSO HWS-SO ( ) o
( MMA) . ( ABVN) .N- ( NIPA) .4-
(4-VPBA) ; ( KPS) . ( SDBS) .H,SO, H,0,(
)i N N- ( BIS) . (DMSO) . . JHCL
( ABDV ) ( HEMA ) D- -
o o ( Fisher ) AWL-
0502-U ( ) .
2.2
2.2.1 (MIP) 0.0307 g( 0. 17 mmol)
4-VPBA 0. 0252 g (0. 17 mmol) HEMA 1.5 ml (12.4 mmol) NIPA 0.1698 ¢ (1.5
mmol) BIS 0.0490 g( 0.32 mmol) ABVN 0.0064 ¢ (0.03 mmol) 1.5 mL
0.4 mL. DMSO o 60 °C
12 he 60 C o
: Si0, (150 mm x4.6 mm 5 um) 20 pL
~ (201 W) 1.0 mL/min.
2.2.2 (PMMA) 30 mL MMA 255 mL
1000 mL 300 r/min 80 °C 0.04 g/mL
KPS 45 min. .
N 3 PMMA
' PMMA .
H,S0,H,0,(7: 3 V/V) 12 h o o
0.3% ( m/m) PMMA 30 C 50%
2.2.3 MIPC 1 o PMMA
MIP o 60 C
12 he 7h PMMA 1% . JHCI- (pH4)
3 ( MIPC)

( Non-imprinted polymers NIP)

=

1 MIPC

Scheme 1 Preparation of molecularly imprinted photonic crystal ( MIPC) for glucose
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7
2.2.4 o 10 mL
0.15 mo/L NaCl (pH9.6) 37 C MIPC ( NIPC)
o 0.001 0.005 0.010 0.015 0.020
mol /L MIPC o
3
3.1
7 . Nakayama "
4— (4-VPBA) 2
\CI‘Hz \ HO
/CH\O\ OH CH\@\ O\
o 2o =1
OH -0
'?/ B~on
OH Ol[
2 4-VPBA
Scheme 2 Equilibria associated with complex formation between 4-vinylphenyboronic acid and glucose
N N I: 1: 81.8: 1.5,
MIPC.
3.2 MIP
4-VPBA o
MIP NIP o MIP
4-VPBA ( 2) . pH=9.6 MIP
3 min ( Do (37 C pH=7.4) pH
pH MIPC 0 4~
3.3 MIP n
MIP
D- L- = 3F
$ NIP
MIP  NIP o E
1 6 min. MIP = °
D- L- = |
1 MIP NIP
Table 1  Adsorption properties of glucose and its analogues on MIP and , . . . . . |
1]
NIP 0 3 6 9 12 15 18 21
t/min
Adsorption capasity of template ( mg/g)
Compound
MIP NIP 1
Glucose 2.90 2.06 Fig. 1  Adsorption kinetics curve of MIP for
D- D-ribose 1.20 1.23
glucose at pH =9.6

L- L-hamnose 0.99 1.18
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2.4 2.9 . NIP MIP. MIP
3.4
PMMA 280 nm
o PMMA
MIPC o 2  PMMA
200°C 30s “«7
2 (b)
Fig.2 Scanning electron micrographs of photonic template (a) and MIPC ( b)
3.5
(1)
mA =2ndsing (1)
m A n d 0
o A, d o
3 o
MIPC
0 MIPC NIPC 0
0.02 mol/L MIPC 150 nm NIPC MIPC 1/
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Fig.3 Optical response of MIPC ( a) and NIPC ( b) films in various concentrations of glucose
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Molecularly Imprinted Photonic Crystal for Detection of Glucose

XUE Fei DUAN TingRui XUE Min LIU Feng WANG Yi¥ei WEI Ze-Quan
WANG Miao ZHANG Pan YUAN Zi-Gao MENG Zi-Hui’
( School of Chemical Engineering and the Environment Beijing Institute of Technology Beijing 100081)

Abstract A three-dimensionally ordered macroporous inverse-opal glucose molecularly imprinted polymer

crystal ( MIPC) film was synthesized by the inverted colloidal-erystal template technique. Preparation of our

MIPC was carried out by thermo-poymerization of monomers ( 2-hydroxyethyl methacrylate and N-isopropylac—
rylamide)  covalent recognizer ( 4-ethylenyl phenylboronic acid) and crossdinker ( N N -Methylenebisacryl—
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amide) with poly( methyl-methacrylate) ( PMMA) particle array as template followed by chemical removal of
the template using acetone. Due to its 3D-ordered macroporous arrays with molecular imprinting nanocavi—
ties the formed photonic hydrogel allows rapid and selective detection of the target glucose. The glucose ad—
sorption amount of our MIP was 3.2 mg/g in 3 min which is two times more than that of other analogues. The
diffraction wavelength of the MIPC redshifts was more than 150 nm in response to 0. 02 mol/L of glucose. Our
results revealed that MIPC could provide a novel non-invasive approach for glucose detection in tears or urine
and exhibit a promising potential for development of new glucose monitoring technology.

Keywords Photonic crystals; molecular imprinting; Glucose detection; Self-assembly
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