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ABSTRACT

A microfluidic system combined with chemiluminescence detection procedure
was developed for the determination of some nitrofurans such as nitrofurazone (NFZ),
nitrofurantoin (NFT) and furazolidone (FZD) in pharmaceutical preparations and
animal feed samples. Preliminary experiments implemented for testing the sensitivity
of chemiluminescence reactivity was investigated for nitrofurans by a simple flow
injection chemiluminescence method. The method is based on CL induced by
luminol in alkaline medium. Regarding on these findings, the CL signal of the
presence reaction of the amount of enhanced emission is proportional to the

concentration of nitrofurans. The possibility to develop to a microfluidic system for



nitrofurans analysis due to it gave an effective detection but minimize the reagent
consumption with reducing waste production.

The microfluidic flow injections procedure was adopted for a microfluidic
chemiluminescence device. The microchannels were designed using Core/Draw X4,
and was fabricated on an acrylic glass by laser engraving. The chip consisted of
acrylic glass and PDMS plates in sandwiched fashion. The optimum values of
chemical and physical variables for determination of nitrofurans on the microfluidic
chemiluminescence system were investigated by univariate procedure. The method
involved injection of standard nitrofurans manually into a carrier stream (ultrapure
water), which was then merged with the oxidant/surfactant (H,O, with sodium
hexametaphosphate) and a stream of reagent (luminol/K4Fe(CN)g) solutions, which
was passed through a microflow channel where the CL intensity was detected by a
PMT put underneath a microchip, operated at a fixed voltage of 850 V. Under the
microfluidic chemiluminescence procedure optimum conditions, the method exhibited
the linear detection in a large concentration range from 0.30 to 9.00 mg L
nitrofurans. The detection limit (S/N = 3) of the method was 0.058, 0.11 and 0.12 mg
L with a quantification limit (S/N = 10) 0f 0.19, 0.36 and 0.40 mg L™ for NFZ, NFT
and FZD, respectively. The relative standard deviation was found to be 1.9, 0.8 and
1.0 % (n = 15) for NFZ, NFT and FZD, respectively. The intra-day and inter-day
variations of the method were expressed in terms of percentage relative standard
deviation (% RSD) were determined and found to be less than 5.0 % RSD.
The proposed method has been successfully applied to determine the FZD, NFT and
NFZ concentrations in real samples and results were compared favorably with those

obtained by using the BP and HPLC method for commercial pharmaceutical



vi

preparations and animal feeds, which were in good agreement at the 95 % confidence
level. The recoveries of the drugs by proposed method were observed between 96.94

and 105.80%.
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