Abstract
A temperature sensitive dopamine-imprinted polymer was prepared in 80%

agqueous methanol solution by free-radical crosslinking copolymerisation of methacrylic
acid and acrylamide at 60°C in the presence of N,N-methylene-bis-acrylamide as the
cross-linker and dopamine hydrochloride as template molecule. The resulting
molecularly imprinted polymer (MIP) formed temperature responsive materials which
could be used for the selective separation of appropriate dopamine and adrenergic
compounds from a liquid matrix at ambient temperatures. The thermoresponsive MIP
exhibited a swelling-deswelling transition in 80% aqueous methanol solution at about
35°C. The capacity of the thermoresponsive MIP to recognise the template molecule
when present in aqueous methanol solution changed with temperature, with the highest
selectivity found at 35°C. Additionally, binding parameters obtained from Scatchard
analyses indicate that increasing temperature resulted in an increased affinity and
binding capacity of specific binding sites, but had less effect on non-selective binding
sites. Subsequently, the thermoresponsive MIP was tested for its application as a
sorbent material, utilisable in the selective solid-phase extraction (SPE) of dopamine
and other adrenergic compounds (epinephrine, isoproterenol, salbutamol and serotonin)
from urine samples. It was shown that the compounds that were structurally related to
dopamine could be removed by elution, while dopamine and serotonin, the analytes of
interest, remained strongly adsorbed to the adsorbent during SPE applications. The
thermoresponsive MIP displayed different efficiency in clean-up and enrichments using
the SPE protocol at different temperatures.

A dopamine and serotonin molecularly imprinted polymer (DS-MIP) artificial
receptor is designed and has been successfully used in fluorescent molecularly
imprinted binding polymer assay for ergot binding studies. The dopamine and serotonin

which are the printed molecules is bound by the DS-MIP and the ergot analyte



competes with dopamine/serotonin probe for the same binding site. The artificial
receptor obtained showed to be highly specific and affinity was similar to natural
receptors. A series of ergot derivatives (ergocryptine, ergocornine, ergocristine,
ergonovine, agroclavine, pergolide and terguride) has been characterized as to their
ligand binding activities with the DS-MIP. The affinity for the dopamine/serotonin binding
site of the model ergots was measured by observing the increase of the free dopamine
or serotonin in the presence of increasing concentrations of the ergot specie. The
utilization of the DS-MIP in a competitive fluorescent ligand binding assay for ergot
produced results which were comparable to those obtained using a competitive
immunoassay data obtained using dopamine/serotonin receptors derived from the rat
hypothalamus. These results indicate the applicability of the assay in characterizing the
ligand binding characteristics of ergot derived molecules. The developed assay does
not require the separation of free/bound ligands could be used to determine the binding

specificities of possible new ergot derivatives.
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