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ARTICLE INFO ABSTRACT

Handling Editor: Prof Kin-ichi Tsunoda Organic UV filters (UVFS) are used to mitigate the dermal effects associated with health risks from UV radiation,
making them essential in personal care products. UVFS are frequently identified in environmental samples due to
their high lipophilicity and persistence, underscoring the urgency of comprehensive assessments and regulatory
measures aimed at safeguarding ecosystems and human health. The present study reports a multiclass analytical
method for determining 16 UV sunscreens and metabolites in breast milk based on an ultrasound-assisted-
dispersive liquid-liquid micro-extraction (UA-DLLME) with further chromatographic and chemometric resolu-
tion. The experimental conditions of the UA-DLLME were optimized through the implementation of the Design of
Experiment tools. To model the responses, least-squares and artificial neural network methodologies were
implemented. The optimal conditions were found by employing the desirability function. The samples were
analyzed through reverse-phase liquid chromatographic separation, UV diode array, and fast-scanning fluores-
cence detection. The chromatographic analysis enabled the resolution of 16 analytes in a total time of 13.0 min.
Multivariate curve resolution-alternating least-square (MCR-ALS) modelling was implemented to resolve ana-
lytes that were not fully resolved and to determine analytes that coeluted with endogenous components of the
breast milk samples. An enrichment factor of 5-fold concentration was obtained with this methodology, reaching
recoveries between 65 % and 105 % for 13 multiclass UV sunscreens and metabolites in breast milk samples with
RSD % and REP % lower than 12 %.
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1. Introduction Notably, benzophenone-3 (BP3), ethylhexyl methoxycinnamate

(EHMC), octocrylene (OCR) and homosalate (HOMO) are among the

Organic UV filters (UVFS) encompass diverse compounds, each
characterized by its unique physicochemical properties. Their primary
function as sunscreens is to mitigate the dermal effects associated with
health risks from UV radiation, making them essential components in a
wide range of personal care products (PCPs) such as creams, lotions,
shampoos, and cosmetics, as well as in materials like plastics and paints
to enhance light stability [1]. According to the current regulations set by
the European Chemical Agency [2], more than 25 compounds with
diverse chemical structures are permissible as sunscreens in cosmetics.

most used substances.

UVES are frequently identified in environmental samples due to their
high lipophilicity and persistence, with notable prevalence within
aquatic environments and recreational areas [3]. The implications of
these findings underscore the urgency of comprehensive assessments
and regulatory measures aimed at safeguarding delicate ecosystems.
Recent investigations have yielded compelling evidence that these
compounds can permeate the skin, undergo metabolic transformations
within the body, and be excreted or bioaccumulated, which would be
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