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Polycyclic aromatic hydrocarbons (PAHs) are ubiquitous environmental agents commonly believed to contribute significantly to human cancers pathologies. PAHs are formed in the process of incomplete combustion of organic material and are found widely in the environment, for example, in water, food, soil etc. so human exposure to PAHs is unavoidable. Like many other carcinogens, polycyclic aromatic hydrocarbons are metabolized enzymatically to various metabolites, of which some are highly reaction active. One of the most dangerous organic PAHs carcinogens is benzo[a]pyrene (BP) (Figure 1).
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Figure 1 – The major metabolic pathway of benzo(a)pyrene leading to the ultimate carcinogen, benzo(a)pyrene-7,8-diol-9,10-epoxide. CYP, cytochrome P450; EH, epoxide hydrolase.
There are known methods for PAHs detection in water objects, such as chromatography, immuno-chemical, biological and chemical ones. However, they have several disadvantages, including high cost, duration and complexity of the analysis procedure, high detection limit, low selectivity and some others. So at present a development of new methods of PAHs detection based on modern technologies and materials such as nanotechologies and nanomaterials is a rather relevant and important task. 
Belonging to above mentioned is nanophotonic method of PAHs assay considered in the paper. Nanophotonic method of PAHs in particular BP detection in water is a combination of electrochemical and electrochemiluminescence analysis with the application of nanomaterials such as semiconductor quantum dots (QDs) and nanotechnologies for its instrumental realization. 

Proposed nanophotonic analytical method is based on process of QDs transfer to ionic forms in a consequence of electrochemical processes and reactions with oppositely charged ionic forms of the analyte – PAHs (BP), resulting in the emission of an analytical optical signal. The number of quanta emitted at the given period of time is a measure of PAHs (BP) content thus characterizing the essence of nanophotonic assay method for PAHs (BP) detection in water (Figure 2). 
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Figure 2 – Scheme of the process for polycyclic aromatic hydrocarbons detection: Ec – QD’s conduction band; Ev – QD’s valence band; LUMO – lowest unoccupied molecular orbital, HOMO – highest occupied molecular orbital
Increase of the selectivity by the proposed method is being due to the following reasons – chemical consist in dividing the particles in assay probe using the electrophoresis method; mechanical include filtration with the use of high-quality systems for segregation of the sample components by size; physical based on the selection of specific QDs for the analyte by finding the optimal physical parameters of QDs, and electrochemical based on using voltammetry in the assay procedure.
Reactants are oxidized and reduced, correspondingly on electrodes of a nanophotonic sensor. During electric current flow through sensor’s electrodes electron-transfer reactions between electrode and corresponding particles – analyte (PAHs) or QD are taking place. The working electrode is specially prepared optically transparent semiconductor ITO plate modified by thin-layer ordered film of QD’s plotted  by known methods – Langmuir-Blodgett or spin-coating (Figure 3).

[image: image3.emf]1

3

2


Figure 3 – Schematic representation of the nanophotonic sensor working electrode: 1 – QD, 2 – glass substrate, 3 – ІTO coating
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