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ABSTRACT 
Nanocomposites containing magnetic (e.g. magnetite) and plasmonic nanoparticles (e.g. Au and/or Ag) 
combined with smart polymers have been known for several years already. Concomitantly, selective and 
sensitive detection of species via surface-enhanced Raman scattering (SERS) spectroscopy represents 
the goal applicable in many domains, such as in medicine and/or when solving environmental issues (1, 
2). The highest SERS enhancement in hydrosols (i.e. plasmonic nanoparticles dispersed in aqueous 
solutions) is usually obtained when hot spots are formed, that can be caused by nanoparticles aggregation 
for instance. Here, we would like to present a new concept of species SERS detection that differs from the 
regular SERS approach. It is based on species spontaneous aggregation induced by the nanocomposite 
shell design as we have demonstrated recently (3). Indeed, due to the presence of thermoresponsive 
polymer around plasmonic core, it is possible to increase the SERS signal via a decreased distance of 
detected species and plasmonic surface at slightly elevated temperatures (3). Therefore, the developed 
nanomaterial enables the detection of micromolar and submicromolar concentrations of selected 
macrocyclic species, e.g. highly charged porphyrins (3). The SERS detection can be then regarded as a 
two-step process: (i) species preconcentration near nanocomposite surface via its spontaneous 
aggregation and (ii) species SERS signal increase owing to polymeric shell shrinkage at slightly elevated 
temperatures. Macrocyclic, highly charged molecule, i.e. porphyrin (hence, perfectly soluble in water) that 
possess fluorescent properties has been intentionally chosen as a model adsorbate to prove the concept 
recently (3). Different degree of its fluorescence quenching can serve as another, albeit indirect proof of 
the whole idea. During the talk we would like to show other successful examples of SERS detection via 
magneto-plasmonic nanocomposites.             
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Figure Caption: TEM image of the most perspective nanocomposite (on the most left); SERS signals and 
derived intensity ratios of the marker bands of the selected cationic porphyrin using different 
nanocomposites under study (middle graphs); fluorescence signals obtained from the cationic porphyrin 
interacting with representative nanocomposites (on the most right). 
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