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Introduction
Veterinary drugs are some of the potential chemical hazards that can pose
a risk to food safety. For consumer protection, it is relevant to analyse
their presence in food samples. Biochip array technology enables the
simultaneous screening of multiple analytes with a single sample. It uses
miniaturised assay procedures, which ultimately reduces the volume of
sample and reagent per test and increases the result output.

This study reports the applicability of this technology to the simultaneous
screening of fifteen sulphonamides and trimethoprim in different food matrices
(tissue, honey, milk).

Methodology
- Simultaneous competitive chemiluminescent immunoassays are employed with this
biochip array for the measurement of fifteen sulphonamides and trimethoprim in 		
tissue, honey or milk samples.
- The biochip (9mm x 9mm) is the platform in which the capture ligands are 			
immobilized and stabilised defining microarrays of discrete test sites and it is also
the vessel where the simultaneous immunoreactions are performed.

- The immunoassays were applied to the semi-automated bench top analyser 			
Evidence Investigator.
- Simultaneous detection of chemiluminescent immunoreactions using digital imaging
technology.
- The system incorporates dedicated software to process and archive the multiple 		
data generated.

Sample preparation methods

Analytical parameters

Tissue samples
1 gram of homogenised tissue sample was diluted in diluted wash buffer after
centrifugation for 10 min, the supernatant was collected and diluted with equal
amount of working strength wash buffer. Following these procedures the sample was
ready to be applied to the biochips.

Limit of detection(LOD)
LOD was calculated as the mean +3SD calculated from data for a minimum of 20
negative samples and represented the lowest concentration of each analyte that can be
distinguished due to matrix effects.

Specificity
Specificity, expressed as % cross-reactivity (%CR), was calculated as follows:
Honey samples
%CR = [IC50(analyte) / IC50(cross-reactant)] x 100
1 gram of honey sample was dissolved in diluted wash buffer (37oC), the solution
was then diluted with equal amount of working strength wash buffer. Following these The half maximal inhibitory concentration ( IC50) for each analyte tested was
calculated by taking 50% of the signal of the zero calibrator and reading this value
procedures the sample was ready to be applied to the biochips.
from the x-axis (concentration in ng/ml) of the respective calibration curve. This
concentration corresponded to the inhibitory concentration that produced 50%
Milk samples
inhibition.
For skimmed milk samples after dilution with working strength wash buffer, the
samples were ready for application to the biochips. For semi-skimmed or whole milk
Intra-assay precision
samples, after centrifugation for 10 minutes, the lower layer is diluted with working
Intra-assay precision was determined by assaying 20 replicates of controls spiked at
strength wash buffer. The samples were then ready for application to the biochips.
The Milk Preparation kit (EV3776, Randox Laboratories Ltd., Crumlim, UK) is used in three different levels within a run.
conjunction with this array.

Results

Assay

Calibration range*
(ppb)

Sulphadimethoxine

0-20

Sulphadiazine

0-20

Sulphadoxine

0-20

Sulphamethizole

0-20

Sulphachlorpyridazine

0-20

Sulphamethoxazole

0-31

Sulphamethoxypyridazine

0-20

Sulphamonomethoxine

0-120

Sulphamerazine

0-20

Sulphisoxazole

0-20

Sulphathiazole

0-20

Sulphamethazine

0-20

Sulphaquinoxaline

0-20

Sulphapyridine

0-20

Trimethoprim

0-10

*The calibration range may vary slightly with the batch of calibrators.

Limits of Detection (LOD)
Tissue
LOD
(ppb)

Honey
LOD
(ppb)

Milk
LOD
(ppb)

Sulphadimethoxine

6.5

5.0*

0.6

Sulphadiazine

3.0

5.0

0.5

Sulphadoxine

3.2

5.0

0.5

Sulphamethizole

3.2

5.0

0.5

Sulphachlorpyridazine

2.0

5.0

0.5

Sulphamethoxazole

1.6

1.6

0.5

Sulphamethoxypyridazine

2.0

5.0

0.5

Assay

Biochip (9mm x 9mm)

Biochip Carrier
(3x3 biochips)

Semi-automated analyser
Evidence Investigator

Anti Microbial Array I plus
Sulphadimethoxine
Sulphadiazine
Sulphadoxine
Sulphamethizole
Sulphamethoxazole

Sulphamethoxypyridazine
Sulphachlorpyridazine
Sulphamerazine
Sulphamonomethoxine
Sulphisoxazole

Sulphathiazole
Sulphamethazine
Sulphaquinoxaline
Sulphapyridine
Trimethoprim

Anti Microbial Array I Plus (EV3775)
Antimicrobial PLUS I Multianalyte Control (AMC5084)

Sulphamonomethoxine

10.0

20.0

2.0

Sulphamerazine

2.0

5.0

0.5

Sulphisoxazole

2.0

5.0

0.5

Sulphathiazole

2.0

5.0

0.5

Sulphamethazine

3.2

5.0

2.5

Sulphaquinoxaline

2.0

5.0

0.5

Sulphapyridine

3.2

8.0

0.5

Trimethoprim

3.0

9.0

0.5

*A higher LOD of 10 ppb is recommended for the screening of unprocessed raw honey samples.
10/623, 625, 635, 637/SF, 11/648, 649/SF

Kits, calibrators, controls and Evidence Investigator analyser (EV3602) were manufactured by Randox Laboratories (Crumlin, UK).
Assays were performed following manufacturer’s instructions.
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Specificity
- Fifteen simultaneous immnoassays were specific for the targets.
- The sulphamethoxypyridazine assay presented 56% cross-reactivity with sulphaethoxypyridazine.
- The sulphamethoxazole assay presented 92% cross-reactivity with sulphamethizole.
10/624/SF

Precision
Typical intra-assay precision (n=20) <14% for different concentration levels.
10/611/SF, 11/655/SF

Conclusions
The results show applicability of this biochip array to the simultaneous
screening of fifteen sulphonamides and trimethoprim in different food
matrices (tissue, honey, milk).
With the Evidence Investigator analyser, 54 biochips can be handled at a time.

The system incorporates dedicated software to process, report and archive
the multiple data generated.
This system consolidates many tests in one platform and is a very applicable
tool for the screening of batches of samples in test settings.

