SIMULTANEOUS DETERMINATION OF NINE N-NITROSAMINES PROHIBITED IN COSMETIC PRODUCTS BY
VORTEX-ASSISTED DISPERSIVE LIQUID-LIQUID MICROEXTRACTION
AND GAS CHROMATOGRAPHY-MASS SPECTROMETRY
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INTRODUCTION ANALYTES
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N-nitrosamines are compounds with mutagenic, carcinogenic, and teratogenic effects [1], ~_ _— NO NO |
which can be found in cosmetic products without having been intentionally added during the T | N | "
manufacturing process. To avoid causing a risk to the consumer health, a maximum content NO PN | NN
NO

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

N-nitrosoethylmethylamine
(NMEA)

N-nitrosodimethylamine
(NDMA)

N-nitrosodiethylamine
(NDEA)

N-nitrosodipropylamine
(NDPA)

N-nitrosopiperidine

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

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.
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Vortex-assisted dispersive liquid-liguid microextraction (VA-DLLME) was selected as
microextraction technique because vortex agitation helps the formation of the cloudy solution,

N-nitrosodibutylamine N-nitrosopyrrolidine N-nitrosomorpholine

reducing the consumption of additional organic solvents beyond the extraction solvent. (NDBA) (NPYR) (NMOR) (NDPhA)
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Sample pretreatment studies
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When samples were analyzed, it was necessary a volume of CHCI; of 120 yL to obtain a clean drop after the extraction, easy to be

collected and injected into the chromatographic system = Filtration

LLE with 1 mL hexane

®m No clean-up
LLE with 200 uL hexane

Figures of merit Analysis of cosmetic samples AGREEprep

Repeatability (%0RSD) N-nitrosamines contents found applying the developed method

Analyt EF MLOD MLOQ Intra-d N=25 Inter-d N=25 -1
nalytes (ug kg™ (ug kg™) _ ntra-day ( 1— ) _ _1n er-day ( —1 ) . Analytes Found amount (nug kg™)
0.1lngmL™ 0.5ng mL 5ng mL 0.lngmL™ 05ngmL™ 5ngmL Aftersun gel  Body cream 1 Body cream 2
NDMA 2 7.4 24.8 n.a.’ 6.7 3.3 n.a. 10.9 4.3 NDMA < LOD < LOD < LOD
NMEA 18 9.2 30.5 n.a. 4.6 2.1 n.a. 7.2 9.1 NMEA 770 £ 90 < LOD 560 + 20
NDEA 38 1.9 6.4 3.0 3.4 3.3 7.3 4.6 4.6 NDEA < LOD < LOD < LOD
NDPA 100 0.4 1.5 4.6 1.1 4.5 6.0 7.6 12.4 NDPA 1.19+0.01 < LOD < LOD
NDBA 73 0.02 0.06 6.0 4.4 3.7 6.6 8.4 12.5 NDBA 16.5+0.1 < LOD < LOD
NPIP 91 1.9 6.2 5.3 4.2 4.8 9.7 12.5 7.6 NPIP 50.6 + 0.3 <LOD <LOD Green sample
NPYR 25 3.3 11.1 7.4 2.2 3.8 6.1 11.1 5.2 NPYR 114 +5 < LOD < LOD preparation
NMOR 10 8.4 27.9 n.a. 2.0 2.7 n.a. 8.4 2.9 NMOR < LOD 870 £ 60 < LOD
NDPhA 66 3.5 11.7 4.3 2.4 6.9 9.9 6.7 7.7 NDPhA 10.57 = 0.03 < LOD < LOD
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