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Arrays of Resonant Nano Pillars (RNPs) for advanced optical 
biochemical sensing and first steps in tissue-on-a-chip

In recent works we demonstrated the suitability of using 
resonant nanopillars (R-NPs) arrays for biochemical sensing 

and label-free biosensing. The performance comparison 
with other photonic structures suggest the suitability of this 
transducers and bio-transducers for many other applications. 
Moreover, the vertical interrogation of the biochips, 
simplifies the readout platforms and allows a high degree 
of multiplexing. The multiplexing results showed a highly 
reproducibility suggesting the potentially of using R-NPs for 
multiplexed chemical sensors and biosensors. On the other 
hand, most of the biosensing systems are based on chemical 
development or amplification (labeled technologies). This is 
the case of ELISA tests or lateral flow devices. The challenge 
for label-free PoC devices is to achieve a competitive LoD 
avoiding this chemical amplification and working with 
simple drops of samples in an easy-to-use manner. Thus, 
being the LoD the main figure of merit to compare PoCs, it 
is worthy to mention that this figure can be improved mainly 
by enhancing the transducer sensitivity or by reducing the 
uncertainty of the PoC readout systems. On one hand, the 
optical transducers employed is decisive for having high 
sensitivity, and on the other hand, the optical reader (PoCs) 
is fundamental for readout the signal with low uncertainty 
and stability. In, fact the LoD can be estimated by the ratio 
between the uncertainty and the sensitivity and it can be 
considered the main figure of merit to compare different 

biosensing systems. The application of these technologies 
(transducers and readers) may play an important role in the 
development of tissue-on-a-chip approaches. We present in 
this paper the first steps carried out in our research group in 
tissue-on-a-chip models. 
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