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INTRODUCTION
 Nowadays, water pollution has become a very serious problem due to the economic growth,

the technology development and the farming waste that are ditched in rivers and seas.
Some of the pollutants are plastics, heavy metals, pesticides or pharmaceutical products.

 Lead (Pb), Chromium (Cr), Mercury (Hg) and cadmium (Cd) are some of the most frequently
heavy metals encountered in water. Unfortunately, these are not biodegradable, in
consequence, they persist a long period of time in the ecosystem. Cadmium can cause
damage to kidney, liver or heart.

 In this work, fiber optic-surface plasmon resonance (FO-SPR) sensors coated with
palladium (Pd) and polyaniline (PANI) will be produced, then functionalized using
immunoglobulin G (IgG) antibodies for detecting Cd2+ within water. The Pd thin film will be
deposited using the magnetron sputtering. The sensibility of the sensor is obtained using
different sucrose concentrations. Afterwards, the PANI synthesis will be performed using
electroless polymerization. IgG antibodies are going to be used for the detection of Cd2+

ions. We expect that the as-prepared PANI/Pd coated FO-SPR sensors will detect picomolar
levels of Cd2+.

FO-SPR SENSING PLATFORM
 The sensing platform consists of a computer, white light source, spectrophotometer, bifurcated optical fiber and the interchangeable FO-SPR

sensor. The “in-house” developed FO-SPR sensing platform is presented in Figure 1.

 Surface plasmons (SPs) are electromagnetic waves that form along the interface between a metallic thin film (e.g. Gold, palladium) and a dielectric
medium (eg. solution containing the molecular target). SPs are very sensitive to the surrounding environment (eg. refractive index change).

 This sensing platform combines the SPR phenomenon with FO technology. A palladium-coated FO is used to transport the light towards the
plasmonic interface. Any binding events (e.g. bioreceptor-target interactions) at the palladium surface will trigger a SPR signal response which
can be processed into a graph (Figure 2).

Figure 1: FO-SPR sensing platform.
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Figure 2: The FO-SPR system working principle: (A) Schematic of the FO-SPR biosensor; (B) typical SPR spectral
dip response, where the wavelength is shifting as a function of refractive index changes at the sensor surface.
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FO-SPR SENSORS CHARACTERIZATION
 The results regarding the sensor sensitivity, Scanning Electron Microscopy (SEM) investigations and X-ray photoelectron spectroscopy (XPS)

analysis are presented below. This sensor will be further functionalized with IgG antibodies and will be used for the detection of Cd2+ ions.

Figure 3: Evaluation of the Pd-coated FO-SPR sensors performance. (A) SPR
spectral dips obtained in water and in 12 % w/w sucrose concentration.
(B)Corresponding calibration curve measured at sucrose concentrations (0, 2, 4, 8
and 12% w/w) with the metallic-coated FO-SPR sensors. The sensitivity of the Pd-
coated FO-SPR sensors was found to be 1427 nm/RIU.
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Figure4: SEM micrographs of the
Pd-coated FO-SPR surface after
PANI chemical oxidative synthesis
for 2 h at room temperature.

Figure 5: The XPS survey spectrum of the
deposited PANi film reveals the presence of
C, N, O, S, Si. The C and N are representative
for PANI film presence on the FO substrate.
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