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❑ The proposed method is based on a reduced pretreatment of the sample, which consists of simple

leaching of the analytes in water, followed by VA-DLLME and GC-MS analysis

❑ The variables involved in the microextraction stage were optimized, and comparative studies were

carried out on the pretreatment of samples to find the best methodology that would allow the analysis of

the greatest number of nitrosamines at the same time with the required sensitivity, favoring their

extraction from the complex cosmetic matrices without losing analytes during the procedure

❑ The proposed method is suitable for the quality control of cosmetics in order to guarantee the safety of

users and compliance with the European Regulation on cosmetic products [3]
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N-nitrosamines are compounds with mutagenic, carcinogenic, and teratogenic effects [1],

which can be found in cosmetic products without having been intentionally added during the

manufacturing process. To avoid causing a risk to the consumer health, a maximum content

limit of 50 μg kg−1 for traces of N-nitrosamines in cosmetic products has been established [2].

The aim of this work was to develop a new analytical method for the simultaneous

determination of nine prohibited N-nitrosamines in cosmetic products, obtaining detection

limits that allow the determination of these analytes below the limit established by the

European Regulation [3], reducing the consumption of organic solvents and the process time.

Vortex-assisted dispersive liquid-liquid microextraction (VA-DLLME) was selected as

microextraction technique because vortex agitation helps the formation of the cloudy solution,

reducing the consumption of additional organic solvents beyond the extraction solvent.

This article is based upon work from the National Thematic Network on Sample Treatment (RED-2018-102522-

T) of the Spanish Ministry of Science, Innovation and Universities, and the Sample Preparation Study Group and

Network supported by the Division of Analytical Chemistry of the European Chemical Society.
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Analysis of cosmetic samples 
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PRETREATMENT

When samples were analyzed, it was necessary a volume of CHCl3 of 120 μL to obtain a clean drop after the extraction, easy to be

collected and injected into the chromatographic system
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5 ng mL
-1 Aftersun gel Body cream 1 Body cream 2

NDMA 2 74.3 247.5 7.4 24.8 n.a.
e 6.7 n.a. 10.9 4.3 NDMA < LOD < LOD < LOD

NMEA 18 91.5 304.9 9.2 30.5 n.a. 4.6 n.a. 7.2 9.1 NMEA 770 ± 90 < LOD 560 ± 20

NDEA 38 19.1 63.6 1.9 6.4 3.0 3.4 7.3 4.6 4.6 NDEA < LOD < LOD < LOD

NDPA 100 4.4 14.7 0.4 1.5 4.6 1.1 6.0 7.6 12.4 NDPA 1.19 ± 0.01 < LOD < LOD

NDBA 73 0.2 0.6 0.02 0.06 6.0 4.4 6.6 8.4 12.5 NDBA 16.5 ± 0.1 < LOD < LOD

NPIP 91 18.6 61.9 1.9 6.2 5.3 4.2 9.7 12.5 7.6 NPIP 50.6 ± 0.3 < LOD < LOD

NPYR 25 33.3 110.9 3.3 11.1 7.4 2.2 6.1 11.1 5.2 NPYR 114 ± 5 < LOD < LOD

NMOR 10 83.8 279.3 8.4 27.9 n.a. 2.0 n.a. 8.4 5.5 NMOR < LOD 870 ± 60 < LOD

NDPhA 66 35.0 116.8 3.5 11.7 4.3 2.4 9.9 6.7 7.7 NDPhA 10.57 ± 0.03 < LOD < LOD
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