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INTRODUCTION
Food allergy can be defined as a medical condition in which exposure to APTASENSOR DEVELOPMENT STRATEGY

a particular food triggers a harmful immune response. The symptoms can
occur from minutes to hours after exposure, and may include difficulty in
breathing, low blood pressure, itchy rash, swelling of the tongue, and life-
threatening systemic reaction called anaphylaxis.

Peanut allergy is one ot the most common food allergies in childhood,

__

with a dramatic increase over the past few decades. It is often lifelong and

carries a significant daily burden that adversely affects quality of life.
Ara hl, 2, 3 and 6 are considered to be the major allergens found in peanut

A.

Figure 1. Scheme of aptamer-based sensor development for Ara hl detection:
A. Activation of the gold surface

B. Para-aminothiophenol (p-ATP) immobilization

C. Thiol group functionalized aptamer (HS-Apt) immobilization

which trigger to an immunological response in more than 50% of the allergic
population representing the first leading cause of anaphylactic fatalities

worldwide.

Therefore, it is essential to develop fast, accurate and easy-to-use
analytical methods to determine Ara hl, from different food samples.

D. Target (Ara hl) incubation and signal evaluation

RESULTS

Imizati f the Ara hl 1f1
Electrochemical platform study Optimization of the Ara hl specific aptasensor

* p-ATP immobilization

A, eohe B C. {
DS ; 400
A o B. ] . : Lo
_ /\ Table I. Deposition time optimization
. | 300 4 - . .
(-.,\ (.\ i N of multipulse-assisted technique
‘ - . Deposition | Deposition | Signal
| ;§’ 29 3 . procedure time (min) | change (%)
100_' i 1 -43.11
| 50 _ Multipulse— 2 _68.25
I . 0_: N _/ - assisted technique ; 00
i T T T T T T T T 1 -50 z T z T z T T T T 1
-0.4 -0.2 0.0 0.2 0.4 06 -0.4 -0.2 0.0 0.2 0.4 0.6
Figure 2. Electrode supports tested for optimal surface construction: A) screen-printed carbon E/V E/V
electrode (SPCE); B) screen-printed gold electrode (GSPE); C) ordered mesoporous carbon Figure 5. DPV signal obtained after immobilization of different
modified screen-printed carbon electrode (SPOMCE) p-ATP concentrations (0 mM — black; 5 mM — orange; 10 mM — brown) on

GSPE vza A) multipulse amperometry (MPA) and B) overnight incubation
Gold deposition — multipulse-assisted procedure

* Aptamer immobilization
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Figure 3. Characterization by DPV of SPCE (yellow) and SPOMCE (black) before (straight - B hd
line) and after (dot line) gold nanoparticle deposition from a 10 mM HAuCl, solution e =
in 0.5 M H,SO, via multipulse amperometry ] 2
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HAuCl, solution concentration optimization
Figure 6. Platform characterization by DPV of A) Apt/p-ATP/GSPE and B)p-ATP/Apt/GSPE;
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Figure 4. Electroactive area calculation for different AuNPs/SPOMCE platforms.

A) Cyclic voltammograms at different scan rates after gold deposition using different
concentration HAuCl, solutions (1, 5 and 10 mM); B) Graphical representation of the anodic and
cathodic currents vs. the square root of the scan rate; C) I, (uA) and L (uA) values and the
corresponding RSD obtained after CV measurements

é CONCLUSIONS B

* Work in progress: optimization of the sensing platform to lower the detection
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