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‘In situ SERS affect studies with screen-printed electrodes and a compact Raman spectroelectrochemical 
instrument

UV-VIS, NIR and Raman spectroelectrochemistry techniques can be used as ‘in situ’ and real time characterization and 
quantification techniques. These are powerful techniques since more complete and specific information is obtained with 

optical and electrochemical signals recorded simultaneously. However, the main current disadvantages are related to complex 
experimental setup where two analytical instruments (spectrometer and potentiostat) controlled by two different software 
should be triggered and usually a home-made spectroelectrochemical cell is used. The purpose of this study is to introduce 
a new compact and portable Raman spectroelectrochemical instrument controlled by software in combination with screen 
printed electrodes. The new instrument integrates a 785 nm laser, a Raman spectrometer and a potentiostat/galvanostat fully 
synchronized in the same box. A Raman probe and a Raman spectroelectrochemical cell are used under optimized conditions 
together with screen printed electrodes (SPEs). These miniaturized strips where the three electrodes of the electrochemical 
cell are printed together in the same alumina substrate are easy to handle, do not need to be pretreated previously to be used 
and require a low volume of solution (around 40 µl). Time resolved and quantitative measurements were developed on SPEs 
using different molecules such as ferricyanide, ruthenium bipyridine, thionine or the active pharmaceutical ingredient called 
naratriptan. On the other hand, silver, gold and copper based SPEs are shown as cost effective Surface Enhanced Raman 
Spectroscopy (SERS) substrates. The complete experimental setup is demonstrated to be easy to handle in comparison to the use 
of conventional electrodes and allows fast, in situ, real time and time resolved Raman spectroelectrochemical measurements.
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