Accepted Manuscript

JOURNAL OF
PHARMACEUTICAL
AND BIOMEDICAL
ANALYSIS

Title: Determination of benzodiazepines in beverages using
green extraction methods and capillary HPLC-UV detection

Authors: Maurizio Piergiovanni, Achille Cappiello, Giorgio
Famiglini, Veronica Termopoli, Pierangela Palma

PII: S0731-7085(18)30150-X

DOI: https://doi.org/10.1016/j.jpba.2018.03.030
Reference: PBA 11861

To appear in: Journal of Pharmaceutical and Biomedical Analysis
Received date: 17-1-2018

Revised date: 14-3-2018

Accepted date: 15-3-2018

Please cite this article as: Maurizio Piergiovanni, Achille Cappiello, Giorgio Famiglini,
Veronica Termopoli, Pierangela Palma, Determination of benzodiazepines in beverages
using green extraction methods and capillary HPLC-UV detection, Journal of
Pharmaceutical and Biomedical Analysis https://doi.org/10.1016/j.jpba.2018.03.030

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.jpba.2018.03.030
https://doi.org/10.1016/j.jpba.2018.03.030

Determination of benzodiazepines in beverages using
green extraction methods and capillary HPLC-UV

detection

Maurizio Piergiovanni, Achille Cappiello, Giorgio Famiglini, Veronica Termopoli, Pierangela Palma”
University of Urbino Carlo Bo, Department of Pure and Applied Sciences, LC-MS Laboratory Piazza Rinascimento 6

— 61029 Urbino, Italy
*Corresponding Author: pierangela.palma@uniurb.it

Highlights:

Quantification of eight benzodiazepines in three commercial beverages
DLLME and MEPS are used for sample preparation

Capillary UHPLC-UV analysis

Green analytical chemistry

Abstract

Dispersive liquid-liquid microextraction with and without ultrasound assistance (DLLME, UA-DLLME) and
microextraction with packed sorbent (MEPS) methods for the extraction and determination of eight different
benzodiazepines (BDZ) (chlordiazepoxide, flurazepam, bromazepam, oxazepam, lorazepam, clobazam, clonazepam,
and flunitrazepam) in three commercial non-alcoholic and light alcoholic beverages were optimized and compared.
Benzodiazepines are frequently used for their extensive diffusion and strong numbing effect in drug-facilitated
crimes (DFC). The tiny small amount of sample required for DLLME and MEPS extraction makes them very suitable
for specimens collected at the crime scene of DFCs. Microextraction techniques are of increasing interest thanks to
their accordance to green analytical chemistry (GAC) guidelines providing good recovery values. Ultrasound
assistance (UA-DLLME) was used to investigate whether this type of energy can improve the recoveries of the
analytes. Analyses of the extracts were performed with reverse-phase capillary high-performance liquid
chromatography with UV detection (HPLC — UV), thanks to low environmental impact, robustness, diffusion, and
affordability. Recovery percentages at three different concentrations in the three beverages were between 14.30%
and 103.28% with intraday and interday RSD lower than * 2.78%. The same samples were extracted using a MEPS
protocol, and the results were compared with those obtained with DLLME. MEPS gave recoveries between 20.90%
and 101.88% for all matrices showing a better performance than DLLME at higher concentrations, though lower

recoveries were observed with diluted samples.

Abbreviations

ACN Acetonitrile
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