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Fabrication of Disposable Mesofluidic Devices for the Determination of Selected

Antibiotics via Electrogenerated Chemiluminescence Detection
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ABSTRACT

A new approach to enhance the electrogenerated chemiluminescence (ECL) of the tris
(2, 2"-bipyridyl)ruthenium (II)(Ru(bpy);r‘) system was proposed using resonance energy transfer
with L-cysteine-capped cadmium telluride quantum dots (CdTe-QDs) in aqueous solution. The
oxidative peak signal of Ru(bpy)f occurred at a voltage of 1.10 V, when the potential was cycled
between 0.4 and 1.6 V using cyclic voltammetry with a carbon screen-printed electrode (SPEC) in
a 0.11 M phosphate buffer at pH 7.50. The L-cysteine-capped cadmium telluride quantum dots
(CdTe-QDs) were synthesized and added into the solution of Ru(bpy)32+ to magnify the ECL
sensor. The ECL emission signal was measured by a red-sensitive photomultiplier tube set at a
constant potential of 850 V. The extreme enhancement of the ECL intensity was achieved via the
cnergy transfer by the L-cysteine-capped CdTe-QDs. It was found that the induced ECL from the
Ru(bpy)32+CdTe-QDs system was inhibited by the presence of selected nitrofurans. This
quenching effect of nitrofuran antibiotics on the anodic ECL of Ru(bpy)32+CdTe-QDs was found
to be selective and concentration dependent and was observed to have a linear relationship over
the concentration range 10-100x10° M. The detection limits were found to be 0.40, 0.73 and 0.60
uM for furaltadone (FID), furazolidone (FZD) and nitrofurantoin (NFT). In addition, the
proposed ECL method was successfuily applied to detect the total residuals of selected nitrofuran
residues in animal feed samples with satisfactory results. Furthermore, paper-based microfluidic
devices for the determination of selected contaminant is being developed. The mesofluidics platform
was printed by inkjet printer to create hydrophobic channels in Whatman chromatographic paper using

an alkyl ketone dimer (AKD) as a hydrophobic ink. This technique will be further applied as a

disposable field-trip devices.
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