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Origami paper-based biosensor to SARS CoV-2 on the surface
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CONCEPT

The European project RELIANCE aims to create modified self-
disinfecting surfaces as a way to control the spread of pathogens
better. In this context, we present a paper origami electrochemical
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sensor that we are developing, which can measure the 5 Adding

effectiveness of the specific surface modification. Following up on Y \

our previously published work [1], which was the first publication P y
describing an electrochemical immunosensor for SARS-CoV-2 /-? / ‘ /
detection in saliva, we adapted the sensor to easily detect the virus //

on the surface. The method uses the magnetic beads as support S/

for the sandwich-type immunological chain, which, thanks to their
high surface/volume ratio, permits the load of a high amount of
antibodies, improving the assay sensitivity. Currently, our work Is
refining the design of the sensor origami model by selecting the
type of paper to use.
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Optimization of MBs-based assay

18 2.5
c [] Negative | [] Polyester sensor L] Negative
B 0,5 ug/mL Spike protein ) 16 m wax paper-based sensor , B 0,5 ug/mL Spike protein
c 1.4 1
1.2
4 1.5
< < =
. £ 0 I
§ 5 0.6 Lt:)
2
0.4 05
1 ) I l 0.2 I I I I [
1 . - - [ . ‘
0 | Negative (10uL Positive 0.5 Negative (20 uL Positive 0.5 Negative (30 uL Positive 0.5 MBs: 3 ul MBs: 6 ulL MBs: 9 ul MBs: 12 ul
1 washingstep 3 washing steps 6 washing steps 12 washing steps MBs) “g/”l\‘/l'-ésl)o ut MBs) “g/”I:/ILB(SZ)O ul MBs) Ug/TﬂLla(j)o ul HRP: 1 ug/mL HRP: 2 ug/mL HRP: 3 ug/mL HRP: 4 ug/mL
We have optimized the number of washing steps, the MBs volume (30 pL in tube, 9 uL on electrode), the working volume (150 pL in tube,
45 uL on electrode), and the labeled antibody concentration (1 pg/mL in tube, 3 pg/mL on electrode) using a Spike protein concentration
of 0,5 ug/mL. The objective Is to pre-load the specific recognition elements to wax paper wells to enable easier measurement.

Future developments

Implementation of origami configuration

v Optimization of reagent pre-loading

v Testing of the Immunosensor analytical performances

v Specificity testing
Surface testing of real samples

Conclusions

We are implementing a series of strategic developments aimed at enhancing system efficiency, reliability,
and analytical performance. These improvements will play a crucial role in optimizing our methodologies
and expanding the potential applications of our technology. This approach allows for a very easy
workflow: the wax paper well is placed on the surface to be tested, a washing step Is performed, then the
well Is folded onto the electrode for detection, and the substrate Is added. In this way, our sensor
addresses wider goals by providing a simple method to measure SARS-CoV-2 on different surfaces.
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