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a b s t r a c t

Molecular imprinted polymer (MIP) techniques have been increasingly used in a variety of fields

including chromatography, sample pretreatment, purification, sensors, drug delivery, and catalysts, etc.

MIP is a specific artificial receptor that shows favored affinity to the template molecule. The cavities of

the template are produced by carrying out polymerization of a reaction mixture followed by

eliminating the template molecules by washing. Various forms of MIP materials have been prepared

for diverse applications including irregularly ground particles, regular spherical particles, nanoparticles,

monoliths in a stainless steel or capillary column, open tubular layers in capillaries, membranes, surface

attached thin layers, and composites, etc. When an enantiomer is used as the template, then the

resulting MIP can show capability of enantiomeric recognition between the pair of enantiomers. In this

review, progresses in applications of enantio-selective recognition by MIPs will be critically reviewed

for the recent period since 2007.

& 2012 Elsevier B.V. All rights reserved.
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1. Introduction

A MIP reaction mixture is commonly composed of a template,
a functional monomer or monomers, a cross-linking monomer,
a polymerization initiator, and a porogenic solvent. It is known
that complex formation between the template and the functional
monomer is very critical for fabrication of MIP, and the complex is
surrounded by the surplus cross-linking monomer. A 3-
dimensional polymer network with trapped template molecules
is formed after completion of polymerization. The template
molecules are taken off by exhaustive washing to give empty
cavities complementary to the template in size, shape, and
molecular interactions. The properties, physical appearance, mor-
phology, and performance of the MIP are determined by poly-
merization conditions such as choice of functional monomer,
cross-linking monomer, and porogen; mixing ratios of them;
and reaction temperature and time, etc. The schematic illustration
of MIP formation is given in Fig. 1.

There have been numerous review articles regarding MIPs. There
have been several review articles on general and extensive introduc-
tion of MIPs [1–5]. Some of them are devoted to chiral recognition
[2,3]. Reviews on characterization, evaluation and optimization of
MIPs have also been published [6–10]. There have been many reviews
on capillary electrochromatography (CEC) application of MIPs
[11–19], an area of sharply increased attention. Most of them include
discussion on enantiomeric separation. Reviews have also been made

on specific forms of MIPs such as monoliths [18,19], particles [20–23],
and membranes [6,24], etc. MIP has been incorporated in solid phase
extraction (SPE), a powerful sample pretreatment/enrichment tool.
Thus some reviews concerning SPE coupled with MIP have appeared
in the literature [25–27]. The potential usefulness of MIPs in drug
delivery has been examined in some review articles [28–30]. Applica-
tion of MIPs as artificial enzymes or receptors for antibodies has also
been reviewed in some articles [31–35]. There have been many
reviews for MIP-based sensors [22,36–44] probably owing to their
huge potential market. There are also some miscellaneous reviews
on drug discovery with MIPs [45], MIPs incorporated with electrically
conducting polymer [46], and template removal from the MIP
matrix [47].

This review will focus on MIP applications only in enantio-
meric recognition. Diverse studies of enantiomeric recognition by
MIP methodologies in recent 5 years will be critically discussed.
Applications in HPLC, CEC, SPE, sensors, and miscellaneous fields
will be included in this review.

2. Enantiomeric recognition in HPLC

2.1. Bulk monolith MIPs

Monolithic MIP stationary phases have been simple and cost-
effective compared to other types of MIPs [18,19]. Ou and Zou

Fig. 1. The schematic illustration of preparation of molecule imprinted polymer (reproduced with permission from Ref. [1]).
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