DEVELOPMENT OF A COMPREHENSIVE ANALYTICAL METHOD FOR DETERMINATION OF
HUMAN EXPOSURE TO PERSONAL CARE AND HOUSEHOLD PRODUTCS IN WASTEWATER
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Introduction
Humans are nowadays exposed to an increasingly large number of chemical pollutants, including different types of personal care and household products. Human
exposure to these potentially harmful substances is mostly assessed by human biomonitoring (HBM) studies, which involve the analysis of specific biomarkers (parent
compounds and/or their metabolic products) in urine and other biological matrices from individuals. Due to the several limitations of this approach, which involves
complex cohort studies, a novel concept, based on the analysis of human biomarkers in municipal wastewater (sewage), often referred to as wastewater-based
epidemiology (WBE) or sewage chemical information mining, has been proposed [1]. However, the full potential of WBE in this field is yet to be explored and one of the
main challenges is the development of comprehensive, multiresidue analytical methods for their determination in wastewater [2].
In this work, specific human biomarkers of exposure to major representatives of parabens, UV filters, phosphorous flame retardants/plasticizers, bisphenols, phthalates,
and alternative plasticizers, as well as some oxidative stress biomarkers, were selected by exploring pharmacokinetic, HBM and pioneer WBE studies. These biomarkers
were then included in the development of comprehensive, multiresidue analytical method for their determination in wastewater.

Procedure and preliminary results
Table 1. List of the target biomarkers

*Not

Table 2. LC-MS/MS parameters used in multiple reaction monitoring (MRM) mode on QqQ MS

included in the analytical method

CE = collision energy

Fig 1. MRM chromatograms of selected compounds obtained using the column Luna Omega C18
(100 x 2.1 mm; 1.6 μm)

Fig. 2 Extraction recoveries of target compounds in spring water using Oasis HLB and Oasis MAX cartridges
(spiking level = 1 µg/L; V = 100 mL; n = 4).

Main findings and future work
• Target biomarkers were successfully separated on C18 column, however, to obtain high sensitivity and good peak shapes, different mobile phase compositions and
ionization polarities should be applied.
• HLB sorbent is more suitable than MCX for the extraction of target compounds.
• Extraction recovery of some analytes strongly depends on sample pH and it was not possible to obtain high recoveries for all compounds at single pH.
• The developed method will be compared with online SPE-LC-MS/MS method which is currently being developed.
• The possible importance of the analytes incorporated into the suspended solids, as well as their stability in wastewater, will be also evaluated.
• The applicability of the developed methodology will be explored by assessing human exposure to selected chemical pollutants in several cities.
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