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Fig. 2 Concept of the fragment imprinting technique
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Fig. 3 Chromatograms for Br-BPAs on prepared polymer column

(a), Blank polymer prepared without template ; (b), BTFB imprinted polymer.

Chromatographic

conditions : mobile phase, 90 % aqueous MeOH ; column size, 150 mm X 4.6 mm i.d. ; flow rate,
1.0 mL/min ; temperature, 40 C ; detection, photo diode array (275 nm)
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Fig. 4 Chromatograms for HO-PCBs on ODS or imprinted polymer column

column, Chromatographic conditions : Inertsil ODS-3 (150 mm X 4.6 mm i.d.); mobile phase, (A) MeCN/H,O =
8/2; (B) MeCN/0.1 % aqueous formic acid = 8/2, 0-10 min ; 100 % A, 10-20 min ; 100 % B, step-wise gradient ;
flow rate, 1.0 mL/min ; temperature, 40 T ; detection, photo diode array (270 nm)
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Fig. 5 Concept of interval immobilization technique for CYN

SSA, p-styrene sulfonic acid ; EDMA, ethyleneglycol dimethacrylate
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Table 1 Binding data determined by Scatchard
analysis
, , N N.
K., (M 1 K., (M 1 1 2
a (M) w2 (M) (Wmol/g) (i mol/g)
Blank 27%x10"  23x10° 1.4 8.1
TCBA-MIP 89Xx10" 3.2x10° 0.82 7.6
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Fig. 6 Scatchard plot for CYN on prepared polymers

The association constants (K,) and number of binding
sites (N) were determined from the slope and
y-intercept, respectively, of fitted line (n/C;= — K,n +
K,N) obtained by least squares regression
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Fig. 7 Alteration of AG by conformation changes in domoic acid in chromatographic mobile phase condition

(1), Most stable conformation of domoic acid and (2), conformation of domoic acid after protonation of COOH (b)

Table 2 Gibbs Free Energies of domoic acid on
Chromatographic Evaluation

AG — AG AG — AG
k' of DA (on BASE) (on BLANK)
(kJ/mol) (kJ/mol)
BASE 0.10 — —
BLANK 1.10 6.04 —
1,3,5-PeTA-MIP 53.5 15.8 9.79

Chromatographic conditions : mobile phase, MeCN/0.05 %
AcOH aqueous = 7/3 (v/v); flow rate, 1.0 mL/min ;
temperature, 30 C ; detection, photodiode array (241 nm);
column size, 150 mm X 4.6 mm i.d. BASE : Only crosslinker
(EDMA) was used for the preparation without a functional
monomer (4Vp) and any template molecules. BLANK:
EDMA and 4Vp were used for preparation without any
template molecules.
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Fig. 9 Chromatograms of blue mussel extracts containing domoic acid

(a), non-pretreated sample ; (b), passed-through fraction from 1,3,5-PeTA imprinted polymer.

Chromatographic

conditions for determination of domoic acid : column, Mightysil (Kanto Chemical, Japan, 150 mm X 4.6 mm i.d.);
mobile phase, MeCN/0.05 % AcOH aqueous =3/7 ; flow rate, 1.0 mL/min ; temperature, 30 C ; detection,

photodiode array (241 nm); injection volume, 1 uL.
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Fig. 10 Concept underlying molecular recognition of watersoluble ionic compounds by the interval
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Fig. 11 Structure of saxitoxin (STX) and template
molecules

TBTA, 4-(tributylammoniummethyl)-benzyltributylammo-
nium chloride ; BTAB, 4,4-bis(tributylammoniummethyl
chloride) biphenyl ; Distance between N* and N* are
7.07 A (STX), 7.93 A (TBTA), and 11.62 A (BTAB),
respectively, these values are calculated by using Chem
Draw Ultra 9.0.
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Fig. 12 Ion-exchange capacity and adsorption ratio
of deSTX after batch evaluation

The histograms denote the adsorption ratio and the
dotted line represents the ion-exchange capacity.
(a), BLANK polymer prepared without templates ;
(b), TBTA-P prepared with TBTA; (c), BTAB-P
prepared with BTAB.
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Fig. 13 Chromatograms of samples after solid-phase
extraction

(a), Non-treated sample ; (b), fraction on BLANK
polymer which was prepared without template ; (c),
fraction on TBTA-P, detection using LC-MS : SIM-MS
m/z 257 [M+H]".
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The application techniques based on the molecular imprinting for selective molecular
recognition were developed, and we evaluated newly developed separation media concerning
its fundamental retention properties and the possibilities as pretreatment media of
environmental pollutants. Selective separation and/or concentration of environmental
pollutants such as endocrine disrupters, halogenated aromatic compounds, and water-soluble
natural toxins was achieved by newly proposed techniques, the fragment imprinting and the
interval immobilization technique. Furthermore, the selective adsorption and photo
degradation of natural toxin in environmental water was demonstrated by the hybrid material
of titanium oxide nano particles modified with interval immobilized recognition site.

Keywords : molecular imprinting ; selective recognition ; environmental pollutants ;
pretreatment.



