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Project objectives

    

Plasmon-graded sensor. 
Representative images of the SHF platform. The test fluorescent 

molecule (green) is selectively delivered to specific areas. 

The development of sensors for detection and identification of molecular species at ultralow con-

centration within biologic samples is a research field with huge fallouts in biomedics, allowing the 

early diagnosis of pathological states via detection of specific markers The ability to detect the pre-

sence of very few molecules in a bio sample, either because rare or because at ultralow concentra-

tions, is nowadays one of the main targets of biomedics. 

The project targets the development of innovative ultrasensitive bio-detectors based upon the 

combination of superhydrophobic (SHF) concentrators for delivering molecular species within pre-

determined nanovolumes, and ultradense lattices of plasmonic nanoparticles for molecular-specific 

detection by surface plasmon-enhanced Raman spectroscopy (SERS), located within the “target” 

nanovolumes. 

Within the PanLab project, SHF systems have been successfully realized, capable of selectively deli-

vering a given molecule to pre-determined micro-wells endowed with sensitive structures (see top 

Figure). It can be observed that the green fluorescence signal of the target-molecule only originates 

from selected areas, corresponding to the concentration volumes.  

In parallel with the development of SHF systems, micro-chips with spatially-graded plasmonic reso-

nances for plasmon enhanced SERS have been developed and validated against specific test mo-

lecules, reaching a potential sensitivity to 1nM concentration. The next objective will be represen-

ted by the integration of the two types of structure to yield an empowered sensor, and the test of 

the hybrid plasmonic/SHF system with molecules of biological interest. 

http://www.compagniadisanpaolo.it

