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Abstract: 
Molecular imprinting is a relatively modern technique according to which the selective binding/isolation 
of target species from a mixture can be achieved. Molecular imprinting presents wide recognition due to 
stability, easy and low-cost preparation. It is applied using some smart polymeric materials known as 
MIPs. These polymers are common materials synthesized by classic polymerization reaction using the 
targets-for-isolation molecule in the polymerization mixture. In this way, the template is imprinted into 
the polymerization matrix forming numerous imprints in it. 
Cyclodextrins, characterized as supramolecular host compounds, belong to a series of cyclic 
oligosaccharides. The physical conformation of its molecular structure creates a lipophilic inner cavity 
with hydrophilic outer surfaces that is able to interact with a large variety of guest molecules forming 
non-covalent inclusion complex. 
In this work, MIPs of cyclodextrin were synthesized for the selective adsorption of Fluconazole. Three 
types of cyclodextrin (beta-, methyl- and hydroxypropyl-) were used. Cyclodextrins were dissolved at 
DMSO. Toluene-diisocyanate (TDI) used as cross-linker and Fluconazole as template-drug were inserted 
in the reactor. Synthesis was held at 55oC under magnetic stirring. MIPs were washed with acetone, 
ethanol and hot water for the removal of unreacted TDI and cyclodextrin. Drug was extracted from MIPs 
by soxhlet. Characterization occurred using FTIR and XRD. MIPs were evaluated by adsorption studies 
in different pH, temperatures and initial compound concentration. The non-imprinted polymer (NIP) was 
also synthesized similarly, without the absence of drug. 
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XRD was used to examine the crystallinity of the initial cyclodextrins. As seen all
three types of cyclodextrins are amorphous as they show a broad wide peak.

Introduction
Molecular imprinting is a relatively modern technique according to which the
selective binding/isolation of target species from a mixture can be achieved.
Molecular imprinting presents wide recognition due to stability, easy and
low-cost preparation. It is applied using some smart polymeric materials
known as MIPs. These polymers are common materials synthesized by
classic polymerization reaction using the targets-for-isolation molecule in the
polymerization mixture. In this way, the template is imprinted into the
polymerization matrix forming numerous imprints in it.
Cyclodextrins, characterized as supramolecular host compounds, belong to a
series of cyclic oligosaccharides. The physical conformation of its molecular
structure creates a lipophilic inner cavity with hydrophilic outer surfaces that
is able to interact with a large variety of guest molecules forming non-
covalent inclusion complex. In this work, MIPs of cyclodextrin were
synthesized for the selective adsorption of Fluconazole.
Fluconazole is an azole-based antifungal drug with low toxicity and shows
very significant efficacy against Candida albicans.

Synthesis of MIPs
Three types of cyclodextrin (beta-, methyl- and hydroxypropyl-) were used.
Cyclodextrins were dissolved at DMSO. Tolylene-diisocyanate (TDI) used as
cross-linker and Fluconazole as template-drug were inserted in the reactor.
Synthesis was held at 55oC under magnetic stirring. MIPs were washed with
acetone, ethanol and hot water for the removal of unreacted TDI and
cyclodextrin. Drug was extracted from MIPs by soxhlet. Characterization
occurred using FTIR and XRD. MIPs were evaluated by adsorption studies
in different pH, temperatures and initial compound concentration. The non-
imprinted polymer (NIP) was also synthesized similarly, without the absence
of drug.

Chemical structure of beta- cyclodextrin

FT-IR spectra of net cyclodextrins and fluconazole
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FT-IR spectra of all net cyclodextrins and Fluconazole showed the characteristic
peaks.

HPLC Analysis
Identification and quantification of fluconazole was accomplished with HPLC-DAD and
CNW Athena C18, 120 Å, 4.6mm *250mm, 5 μm column. Isocratic elution was used and
the mobile phase was ACN/H2O (pH=4) 30/70 v/v. The flow-rate was 1 mL/min, the
column temperature was 25 oC and the injection volume was 20 μL. The detection
wavelength was set at 210 nm. The UV spectra and the retention time of trimethoprim
standard were used for the identification.
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