Optical imaging biosensors for multiplex
detection of food and feed contaminants
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Introduction

The growing need for new multi-analyte screening assays enables the
development of platforms for the rapid and simultaneous detection
of different contaminants in numerous samples. For that purpose,

a hew portable imaging SPR (iSPR) biosensor (the IMPRESSOR), in
combination with a continuous flow microspotter, was tested as
possible replacer of the bench top iSPR (IBIS, Figure 1) and compared
with Biacore 3000 results within the Marie Curie project IMPRoved
food safety monitoring through Enhanced imaging nanoplaSmonicS
(IMPRESS, Project No. 286262). The multiplex approach was tested
for the simultaneous detection of a milk protein, an antibiotic and a
mycotoxin.

Figure 1. On the left the continuous flow microspotter, on the right the iSPR
of IBIS with the IMPRESSOR on top.

Principle of the IMPRESSOR
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Figure 2. Schematic presentation of the working of the IMPRESSOR based on Imaging
Nanoplasmonics™.
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Results

After the interaction of 8, 5 and 6 ug/ml of anti-casein, anti-gentamicin
and anti-fumonisin, respectively, specific bindings of antibodies to the
corresponding immobilized antigens are obtained (Figure 3A and 3B).

Fumonisin Bl

A Bovine k-casein Gentamicin

B
3
i 2~
- 2.5
£ = £ 15
% F <y
£ w Z
§ 154 E £ 1-
= r g
£ 1 & 05 g
g = 0.5
5 1 ¢ E
2 E 5
1 E 0 1 2 01
s ¥ 0 15 0 5 1 15
Time (min) 0.5
05 ' i
Time (min) Time {mio]
C
. 1.2 - 12 - o 2
5 9 c 1
5 s L °
2 208 - o 08
0 v v
nid o 0.6 - id 6
E T <
N N 04 - 0 04
T E =
g T T TTTT rol H L g 0 T TTTmm T TTTTm T TTTIm E U T T TTTT T T TTTT T T TTTI
0.2 10 100 1000 10000 0.0001 0.01 1 100 10000 £ 0.0001 0.01 1 100

Bovine k-casein (ng/mL) Gentamicin (ng/mL)

Fumonisin B, (ng/ml)

Figure 3. A) Multiple spots of the 3 antigens and the selected spots for analyses,

B) Binding of antibodies to immobilized antigens and C) Inhibition curves in the
IMPRESSOR (blue) and in the Biacore (green) using a mixture of 3 Mabs against k-casein
with the anti-fumonisin and anti-gentamicin.

Conclusions

The initial results obtained with the IMPRESSOR are close to those
obtained with the Biacore and they look promising for further
extension of the multiplex assay to more food and feed contaminants.
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