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One of the promising directions of modern bioanalytical chemistry is the development of reagentless optical sensor 
elements (no reagents need to be added externally except for analytes) based on enzymes or their mimetics for the de-
termination of a wide range of biologically active substances.

Sensor systems and methods to increase the rapidity of analysis, its accuracy, sensitivity, while ensuring its simplic-
ity are being actively sought.

Surface-enhanced Raman spectroscopy is one of the promising methods for solving these problems. This method 
allows to identify analytes in complex matrices with high sensitivity (at the level of single molecules) without prelimi-
nary sample preparation. 

In this case, to expand the possibilities of SERS, the capability to detect compounds whose bond vibrations don't 
appear or have a low intensity in the Raman spectrum is of particular interest at present. Examples of such compounds 
are classical indicator molecules in biocatalytic sensor systems based on oxidoreductases such as o-phenylenediamine 
(o-PDA) and 3,3',5,5'-tetramethylbenzidine (TMB).

In the present work, we have developed an ultrathin reagentless photocatalytic SERS-sensor system based on the 
sodium salt of zinc octa (3',5'-dicarboxyphenoxy) phthalocyaninate, which was immobilized on a graphene oxide mod-
ified surface, and silver nanoparticles. The photocatalytic activity of zinc phthalocyaninate in reactions of oxidation of 
o-PDA and TMB under visible light and the possibility of detection of oxidized forms of these biocatalytic indicators by 
SERS method were demonstrated.

This work was financially supported by The Russian Science Foundation, Agreement 23-73-00095.
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