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METHOD DEVELOPMENT AND VALIDATION FOR THE DETERMINATION OF 49 NEW 
PSYCHOACTIVE SUBSTANCES (NPS) IN SERUM, URINE AND HAIR BY ULTRA-HIGH 

PERFORMANCE LIQUID CHROMATOGRAPHY - TANDEM MASS SPECTROMETRY (UHPLC-
MS/MS): APPLICATION TO REAL SAMPLES.

Doctoral thesis of Christalla Kiriakou from Cyprus codirected by Dr. Roberta Pacifici and Prof. 
Enrico Marinelli

49 NPS belonging to different chemical classes (synthetic cannabinoids, synthetic
cathinones, benzofurans, aminoindanes, phenethylamines, piperazines, piperidines) 
in serum, urine and hair extracts in a single run, following rapid and easy sample pre-
treatment. 
The method was very fast, easy to perform, cheap and minimum amount of sample 
(0.1 ml serum or urine and 50 mg hair) was required. Chromatography was carried
out using an Acquity UPLC BEH reversed phase C18 column (2.1 x 75 mm, 1.7 µm) 
and a gradient elution with two solvents: 0.1% formic acid in water (solvent A) and 
acetonitrile (solvent B). The separated analytes were detected with a triple 
quadrupole mass spectrometer operated in multiple reaction monitoring (MRM) 
mode via positive electrospray ionization (ESI). 





Determination of illegal fentanyl derivatives in non biological and biological matrices

Emilia Marchei, Enrico Marinelli, Simona Pichini, Francesco Paolo Busardò, Roberta Pacifici 

Invited Review on Trends in Analytical Chemistry



UHPLC-MS/MS assay of most recent illegal fentanyl derivatives in non biological and biological 
matrices

Emilia Marchei, Roberta Pacifici, Enrico Marinelli, Giulio Mannocchi, Francesco Paolo Busardò, Simona Pichini
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