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Surface-enhanced Raman scattering (SERS) represented a great advance in the field of Raman 
spectroscopy. SERS is based on the huge enhancement of Raman emission of certain 
molecules when they are placed in the proximities of certain rough metal surfaces. (1,2) This 
technique can be successfully applied in the study of poor soluble compounds in water, since 
very low concentrations are required. The main advantage of the SERS is the fluorescence 
quenching occurring on the metal surface (3). The fluorescence quenching occurring on metal 
nanoparticles (NPs) is attributed to charge-transfer phenomena taking place between the 
adsorbate and the metal. However, at a proper distance from the surface (more than 50Å) the 
emission of fluorophore can be enhanced by metal surface, and this phenomenon is called 
SEF (Surface-enhanced fluorescence) or MEF (metal-enhanced fluorescence)(4). The 
fluorescence emission of fluorophores is markedly enhanced at distances between 70 and 
100Å (4). If the distance from the surface is not too far, a combined SERS+SEF spectrum can 
be registered, thus providing information from the vibrational and electronic processes 
occurring in the adsorbed species. In order to place the fluorophore at a proper distance from 
the metal one must functionalize the metal surface with a spacer. This was accomplished by 
covering the NPs with spacers such as fatty acids (5,6), or proteins (7). In this work we 
demonstrate that intense SEF spectra can be obtained by self-spacing when using 
fluorophores able to aggregate at certain conditions. This is the case of many anthraquinone 
antitumoral drugs such as hypericin (3, 8). In this case, intense SERS and SEF spectra can be 
obtained and can be used to understand the aggregation processes taking place in these 
important molecules.  
In this work we show the SEF and SERS combined spectra of HYP and the dependence on 
the pH, when adsorbed on colloidal silver and aqeuous solution at different pH. This is also 
the first step in the application of SEF-SERS study of anthraquinone drugs interacting with 
biomolecules. 
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Figure: Schematic explanation of state of Hyp in water and colloid at different pH 
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