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Molecular imprinting has now been established as a technigue which allows the creation of tailor-made binding sites for
many classes of compounds. MIPs were prepared by covalent and non-covalent chemical bonding systems, by
interactions between functional monomer and template. The shape of MIP is divided to particle and membrane. MIP
membranes can be prepared by surface imprinting, in-situ polymerization, wet phase inversion and the dry phase
inversion method. MIPs have been mainly used for analytical separation and biosensor systems to separate and detect
chiral compounds and materials with similar structures. However the application of MIP by the chemical industries is
still in its infancy stages. This review summarizes the preparative characteristics and applications of MIP with respect

to chiral separations and biosensors.
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Table 1. Template classes used for MIPs.
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Class of Compound Reference
Sugars and derivatives 2
Amino acids and derivatives 3
Peptides and proteins 4
Therapeutic drugs 19, 5
Steroids 6,7, 89 10, Il
Metal ions 12
Aromatic hydrocarbons and derivatives 13
Dyes 4
Pesticides 14
Tahle 2. The characteristics of covalent ard non-covalent bonding systems.
Systemse Covalent Non-covalent
Hydrogen bonding
Ester L N
. Electrostatic interactions
Bonding Types Ketal L .
) Hydrephobic interactions
Schiff-base L
metal coordination
Merits High selectivity Simpler and easier procedure
&
Stable template-monomer complex Separation under mild conditions
Unfavorable use in Chromatographic
) ) Unstable template-monomer complex
Demerits separation. ) e
L. o Formation of unfavorable binding site
Limited application
Funotional
monomers ¥ Templats + Crogslinker - Template
% —> —>
Complexation Pobmerization Removing

Figure 1. Schematic diagram of molecularly imprinted pelymer preparation(23)
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a) Covalent axample b} Non-covalent example

Figure 2. Representative MIP of covalent and nen-covalent bonding

a) covalent system : template : phenyl «-D-mannopyranoside, functional
: EGDMA ; b)
phenylalanine anilide, functional

monomer : (4-vinylphenyl) boronic acid, crosslinker

non-covalent system(29) : template :
monomer : methacrylic acid, crosslinker : EGDMA,
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Figure 3. Commen functionai monomer in MIP synthesis
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4-divinylbenzene N.Nmethylene-bisacryhsmide

N.N'-phenylene-bisaerylamide

Aoy
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Figure 4. Common crosslinker in MIP synthesis
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Figure 6. MIP membrane preparation by in situ polymerization,
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Figure 7. MIP membrane preparation by dry phase inversion.
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Table 3. Comparison of Molecular Imprints Prepared under Different Conditons

. Average pore Pore volume Inner surface Swellability
Polymer preparation K'D K'L a ,
diameter (A) {cui/2) area {m'/g) (g/g)
Acetonitrile 607 1.058 1.667 1.57 270 0.81 272 1.175
Chioroform 60T 2.395 4814 2,01 140 0.19 151 0.942
Acetonitrile 07 1.081 24359 2275 150 0.23 53 1.382
Chloroform 0T 1.4 2,15 225 100 0.04 3 1.179

K'o ={to-t,)fty, K'L=(tLt)fte, @= K’L / K'p (tv: retention time of void marker, (L , tD : retention time of L- and D-phe)

MAA (methacrylic acid)2} L-phenylalanine anilideZ 0°C o 4]
3 7} A)(photoinitation) 2. 2  F3HEPH  separation factor( @ )=
2.275(acetonitrile)2t  2.25(Chloroform)?}t =¥ o]& 60°C oA
=%13le AL KT =riTable 3). McNiven Z{9)-2 choleterol

w¥she B BoldE AW AFAE WS AZleR
AR MedE FrAEs eSS Radn
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L-phenylalanine®} L-phenylalanine anilide 2}l ¥z} =9}
MelAde gk BuE slgch 5L polymerd] FAH|A}
20:4:1 (ZERAl - ©EA c HES)Y o HHe RERVE
73 A, L-phe ZHol mE2b7} L-phe anilide 2}gl 287} B
D, Lphes] #elol that Aol o ¥ 8& Husisch &
3 Lphe 291 3&727} Lpheol] thall o 23 s8]
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Sensors
A 200 FoF A e Fopolld B2 8F0] o]FY
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