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The ultra-high sensitivity of several bio/chemical plasmonic sensors can be exploited to detect substances of interest
in attomolar concentration ranges in real-world scenarios. This goal can be achieved using simple and low-cost equipment in small-
size experimental configurations, combined with disposable sensor chips based on ultra-highly sensitive plasmonic phenomena or
ultra-efficient receptor layers. More specifically, extrinsic and intrinsic fiber optic sensing schemes can be realized by exploiting the
characteristics of plastic optical fibers (POFs) combined with simple equipment that only requires a white light source and
spectrometers to achieve point-of-care tests (POCTs).
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Figure 1. Outline of the experimental setup used to 
test the SPR-POF-based chip with ultra-thin MIP layer. 

Figure 3. Outline of the experimental setup used to 
test pollen-based chips with an estrogen receptor. 
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Figure 2. PFOA detection in buffer: (A) SPR spectra obtained via different 
PFOA concentrations; (B) dose-response curve. [1] 

Figure 4. Estradiol detection in buffer: (A) plasmonic spectra obtained via 
different estradiol concentrations; (B) dose-response curve. [2]

The binding tests in [2] involved detecting estradiol using the estrogen 
receptor (ER) as a bioreceptor. The resulting plasmonic spectra, shown in Fig. 
4A, showed a blue shift in the resonance wavelength with increasing estradiol 
concentration, ranging from 0.1 aM to 1000 aM. The data fitted to Langmuir's 
model (Fig. 4B) confirmed high sensitivity of pollen-based plasmonic 
biochips and a detection limit of 0.37 aM [2]. 

Binding assays aimed at detecting PFOA using molecularly imprinted 
polymers (MIPs) obtained by near-field photopolymerization [1]. The resulting 
SPR spectra, shown in Fig. 2A, showed a blue shift in the resonance 
wavelength with increasing PFOA concentration, ranging from 0.1 fM to 100 
fM. The data fitted to Langmuir's model (Fig. 2B) confirmed that an SPR-POF-
based chip combined with an ultra-thin MIP layer ensures a detection 
limit of 53 aM [1]. 

The experimental setup, outlined 
in Fig. 3, consists of a white light 
source that, with a POF-based 
optical splitter, directs the light to 
two chips: a reference chip 
(without nanostructures) and a 
pollen-based chip functionalized 
for the estradiol detection. The 
transmitted light is collected and 
sent to two spectrometers, 
which are connected to a laptop.

The SPR-based platform has 
been combined with an ultra-
thin MIP for the detection of 
perfluorooctanoic acid (PFOA) 
at ultra-low concentrations. 
The experimental setup, shown 
in Fig. 1, consists of a white light 
source, a SPR-based platform, 
and a spectrometer connected 
to a laptop. 
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