38 ( FENXI HUAXUE) 11

2010 11 Chinese Journal of Analytical Chemistry 1652 ~ 1656

DOL: 10.3724/SP. J.1096.2010. 01652

1 *1

Elena V. Piletska’ :

' 830046)
*( Crandield Health Crandield University Bedfordshire MK43 OAL UK)

(LD)
o N N-
( DMF) ( MIP) ;
5% - 5% HCl-
100 mg MIP ( NIP)
1.62  0.92 mg LD ; 84.6% -
1
(LD) . LD
1
2~5
o ( SPE) 20 70
o SPE o
( MIP) . o8
MIP SPE
9 10
MIP ( MI-SPE)
2
2.1
UV-2450 LCH0A ( ); 551020 (
) (LD) . (1A >98.0% Sigma-Aldrich );
(AD) \N N- (COo >98.0% ); N N- ( DMF
) ( EDMA )
( AIBN ) N{26 ) N N- (Cl1 )
2.2 MIP

LD 0.2343 g( 1 mmol) TA 0.5204 ¢(4 mmol) AIBN 0.0785 ¢ EDMA 3.1715 g( 16 mmol) DMF

2010-0245 ;20100531

( No. 20765005) ( No. BS080113)
*  E-mail: turghunm@ xju. edu. cn




11 : 1653

3.9262 ¢ 50 mL S min 15 min 80 C
24 ho 38 ~75 pm - (1:9 V/V) LD
o ( NIP) LD
2.3 HPLC
(50 mm x4.6 mm) 0.4 mL/min
25 C 262 nm o o 1.0 g/L 10 pL.
2.4 MI-SPE 1

MIP NIP 100 mg Table 1 Percolated washing and eluted solvents used during molecularly imprin—
ted polymer( MIP) and nonimprinted polymer( NIP) experiments

Loading Washing Elution
o 1.0 g/L 1 mLx1 1.5 mLx2
( 1) . ACN CAN-MeOH (95:5 V/V)
CH, Cl, CH,ClL,-ACN (90:10 V/V) MeOH=0.2 mol/L
A H,0-ACN (50:50 V/V) H,0-ACN (50:50 V/V) HCI (95:5 V/V)
° PBS-ACN (50:50 V/V) PBS-ACN (50:50 V/V)
2.5 ACN: ( Acetonitrile) ; PBS: ( Phosphate buffer solution pH 7.0) .
0.3 mL 4.0 mL
LD 1 min 2.4 mL 4000 r/min 30 min
. 1.5 mL 2.4 . 45°C N,
11 588.0 nm LD o
3
3.1
Crandield University o Silicon Graphics Octane running IRIX 6.5
SYBYL 6.9™ LEAPFROG™ 2 20
LD
(TA) > > > >4- >
o TA LD —135.9 kJ/mol LD 1A
3.2
LD 1.0 mmol/L 0.1~ 3.00
8. 8 mmol /L TA 200 ~ 320 nm 251 \ Uff i3 LDHA
( 1) . 1
( LD 10. 8 nm) IA A
B LD (pK, = \ /;
7.9) —C(=0 —NH Oijﬂo 240 260 280 300
IA (pK, =3.85 pK, =5.44) " A/nm
—COOH ° 1 1A LD
LD LD H~ Fig. 1 UV absorption spectra of lidocaine ( LD) in
LD IA presence of itaconic acid( IA) with different concentra—
8.0 nm - tions in acetonitrile
. LD 1.0 mmol /L LD; C;,( mmol/L): a. 0.10; b. 0.49; c. 1.04;

IA d. 2.06; e. 3.12; f. 4.44; g. 8.80. AA =10.8 nm.
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Table 2 Retention and selectivity factors on lidocaine-imprinted polymer

Selective factor ( )

Retention factor ( K)
LD AD Co C1 kip lkap kip ke kip ke
3.0 1.2 1.1 0.19 2.5 2.7 15.8
LD: ( Lidocaine) ; C1: N{2 6 ) -V N- ( N- 2A Diethylamino) ethyl 2° 6’=xylidine) ; CO: N N-
( N N-Dimethylaniline) ; AD: ( Amiodarone) .
3.4 MISPE
MIP NIP LD ( 3) . LD- MIP
; NIP
44% , MIP
o N LD.
- 0.2 mol/L HCI(95:5 V/V) o
— Nlpﬂ"‘“-an_\
I 100 \l‘
| Z 80 .'
." T 60 e'
| g 40 |
. 3 20 7
L /Elutlon 2o < Elution
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w0 e
> ?B'Sfib‘
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Fig.3 Extraction profiles obtained with MIP and NIP after the percolation of LD in different media
Breakthrough 0 MIP  NIP ( 4A). LD
0.2 g/L 3mL 100 mg MIP NIP 1.62  0.96 mg LD
( 4B). 2.9%
50, 7
3.5
3.3 LD AD CO Cl1
( 3), 3
LD MIP MIP

cO AD
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Fig.4 A. Breakthrough curve for 0.2 g/L of LD by MIP and NIP; B. Influence of LD concentra—
tion on the binding capacity of MIP and NIP
C1 LD
3 3 MIP  NIP
Table 3 Retention of three analogues in acetonitrile on MIP and NIP column
Recovery (%)
MmIp NIP
LD Cl (6] AD LD Cl CcOo AD
Loading 0 58.9 68.9 35.9 3.5 65.7 71.9 50.5
Washing 0 31.9 26.6 58.8 49.7 30.2 24.7 47.8
Elution 98.0 4.4 0 3.5 44.0 2.5 0 2.5
3.6 LD 4  MI-SPE LD
Table 4  Detection result of molecularly imprinted solid phase
MIpP extraction( MI-SPE) —purified extracts of LD-spiked calf serum
LD 4, LD RSD
T R
588.0 nm " 16.0 13.6 84.8 6.34
LD 18.0 15.4 85.3 4.36
20.0 16.9 84.5 5.22
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Synthesis of Lidocaine Molecularly Imprinted Polymers
and Application on Solid Phase Extraction
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'( College of Chemistry & Chemical Engineering Xinjiang University Key laboratory of Oil and
Gas Fine Chemicals Educational Ministry of China Urumqgi 830046)
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Abstract Itaconic acid was selected as the best template for lidocaine molecularly imprinted polymer ( MIP)

through computational investigation and template-monomer interaction experiment. The MIP was prepared
using ethylene glycol dimethacrylate as crosslinker and dimethylformamide as porogen. High retention factor and
selectivity were achieved by HPLC evaluation of MIPs as column sorbent. After optimization of SPE profile it
was found that the best imprinting effect was obtained with loading in acetonitrile washing with methanol-aceto—
nitrile (5:95 V/V) eluting with hydrochloric acid-methanol (5:95 V/V). MIP and nonimprinted polymer
( NIP) showed surprisingly high binding capacity in acetonitrile in breakthrough curve and their capacities are
1.62 and 0.92 mg of drug to 100 mg of adsorbent respectively. Concentration of lidocaine in spiked serum was
determined by visible spectrophotometric measurement of the SPE eluent with the average recovery of 84. 6% .

Keywords Molecularly imprinted polymer; Solid phase extraction; Lidocaine; Visible spectrophotometry
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