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Introduction

The goal of this PhD plan is to develop novel biosensors for cancer screening that will be integrated into a passive fuel cell to produce a self-powered
device. To this end, two major fields of research are combined: Biosensors and Fuel Cells. A material that acts as an antibody-like recognition material is
used as the biosensor - shown in Figure 1 - and direct methanol fuel cells (DMFCs) are used to give the biosensor autonomy - shown in Figure 2. The

combination of these two elements involves mounting the plastic antibody inside or outside the fuel cell, using suitable carriers for both options.
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Figure 1 — Scheme of the MIP production on the conductive/catalytic matrix used in DMFCs. cathode of the DMFC; (b) DMFC used for this work.

Methodology Results

v Development of MIPs for selected biomarkers _
FTIR Analysis gy

CB-Pt/Ru/MJP. | ﬂ
Catalyst

CB-Pt/Ru/NIP {ﬂ
nanoparticle MiP MIP, confirming the

I " O Monomers ° expected chemical | C=C C-N

modifications. 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800
NIP Wavenumbers (cm-1)

FTIR spectra of

Target
Removal

) i Thiny
, e i ; 541 q B q
13 3
= - —» g s i
S e —-—.
b 5 o & s ) - -
i ’ v TR W, n m
e i) : "_115 =
= Rt -
¥ y fnbrry
] B SN
e A b =
& oy GV gy o™ r
Al = Wil s
e i e -

used to assemble the

% Transmittance

Figure 3 — Schematic representation of the MIP development.

Raman Spectroscopy Analysis
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Figure 7 — Calibration curve of MIP and NIP in buffer.
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Figure 4 — Calibration procedure of the biosensor in the DMFC.

The MIP device displayed a

- decreasing trend of the

power, with the increasing

General considerations
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concentration of the analyte,

detection of cancer biomarkers. New plastic antibodies for cancer

biomarkers are being developed and optimized for best response.
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