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Abstract

Molecularly imprinted technology (MIT) has the characteristics of specificity and high selectivity,
which is one of the most promising methodologies. Besides, the polymers are made using MIT as
the functional material of solid-phase extraction and chromatographic fractionating and sensor,
because of the characteristics of the high selectivity, the better stability and easy preparation. This
review introduces the progress in the application of MIT and summarizes its application in the
chemistry.
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1. Introduction

Molecular imprinting received a wide range of concerns since the publicly synthesis of molecularly imprinted
polymers by Wulff in 1972 [1]. Molecular imprinting technology originated in antigen as template to synthesize
antibodies that the template molecule, specific functional monomers and cross-linking agents are to obtain solid
polymers. Molecularly imprinted polymers (MIPs), as man-made material of antibodies, possess recognition
sites within the polymers that are adapted to the three-dimensional shape [2].

2. Preparation of MIPs

Combin template and functional monomer in the specific dispersion system, adding cross-linking agent (or add-
ing sorbent) and initiator, and then that will get the high alternate and robust polymer by non-covalent interac-
tion or reversible covalent interaction [3] [4]. Consequentially, the template molecule was washed out from the
polymer under harsh physics or chemistry conditions, which obtain a three-dimensional hole can identify the
template molecule [5]. MIPs are gaining in importance as robust molecular recognition elements in analytical
and separation sciences. What we can do is just to overcome the difficulty of choosing the appropriate condi-
tions by chemical synthesis.

According to the property of the additive polymer made by template and functional monomers, there are co-
valent imprinting and non-covalent imprinting. Covalent imprinting, in which the process is explicit, distinct,
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steady and hard, is the less used technology for preparing MIPs than non-covalent imprinting, in which the
complex of template and functional monomer is formed in situ by non-covalent interactions. Non-covalent inte-
ractions is the widely used, because the interaction is relative quick, and the template molecule was washed out
from the polymer in the temperate condition. What is more, a planty of the functional monomers will have
non-typical binding point, so that it deduces the ability of the selectivity of the synthetic substrate. There are
several polymerization method such as suspension polymerization, situ polymerization, bulk polymerization,
surface polymerization, dispersion polymerization, precipitation polymerization and swelling polymerization.
Above all, bulk polymerization is the most common method in which template, functional monomer, cross-
linking agent, adding sorbent and initiator dissolve in an inert solvent in appropriate proportions, which carry
out in the light or thermal initiation under anaerobic conditions. We will get the particle what size we want
through polymers obtained by crushing, grinding and sieving.

3. The Application of MIPs

Based on the relevant characteristics of MIPs compared to other adsorbents such as selectivity, stability, sensi-
tivity, high lifetime, etc. we perceive, it deserve arousing widely concern. The technique have already brought
forward, successfully applying to solid phase extraction, chromatographic fractionating and bionic sensor.

3.1. Applications to Solid Phase Extraction (SPE)

Compared to the traditional extradition sorbent, MIPs are much better matched to the template molecule, so that
they can identify the extract specifically. Particularly, MIPs, as the solid phase extraction, can reduce the ques-
tion about complicated environmental sample system factor and heavy pretreatment factor, and then MIPs is
widely used as solid phase material to separate and enrich (Table 1).

3.2. Applications to Chromatographic Fractionating

Chromatographic methods, including HPLC, HPLC-MS and GC-MS [10], are able to provide molecular struc-
ture identification of the captured molecules. In order to reduce the limits of detecting instrument, we attach
more importance to the effective enrichment approach. Obviously, MIPs is suited to be the analytical column
and to separate sample (Table 2).

3.3. Applications to Sensor

Recently, molecularly imprinted polymers (MIPs), as a recognition element for sensors, have made a great
progress. Chemical (or biological) sensor consists of a recognition material and a response signal component. In

Table 1. Application of MIPs to SPE.

Template Function monomer Polymerization Sample Reference
Iphenylguanidine Iphenylguanidine Bulk polymerization Water [6]

Lidocaine Itaconic acid Bulk polymerization Serum [7]
Methyltestosterone Methacrylic acid Bulk polymerization Hormone [8]

Bulk polymerization and

Dimethomorph Methacrylate suspension polymerization Antiseptic [9]
Table 2. Application of MIPs to chromatographic fractionating.

Template Function monomer Sample Analytical system Reference
Ractopamine Acrylamide Feed MISPE-HPLC-FLD [11]
Triadimenol Methacrylate acid Food MISPE-HPLC [12]
Nicotinamide MAA Drug MISPE-HPLC-UV [13]
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general, MIP film acts as the signal transducer that converts the binding signals from the molecular recognition
to detectable electrical signals, and has an advantage of sensitivity of the sensing system [14].
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