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INTRODUCTION
Concentrations in the µg·L-1 range of several of antineoplastic compounds have been detected in effluents

from hospitals in the range of µg·L-1 and in influents and effluents from wastewater treatment plants in the
range of ng·L-1 [1]. The fact that the antineoplastic compounds are detected in effluents means that the
treatment plants are not efficient in the elimination of these compounds causing them to be detected in river
and surface water [2,3].

On the other hand, it has been shown that exposure to low concentrations (120 ng·L-1) of Daphnia pulex to
tamoxifen causes adverse effects [4], which is a concentration no much higher than those found in some
effluents, where the mixture of several antineoplastic compounds can be even worse than separately.

For this reason it is necessary to optimise sufficiently sensitive techniques for the detection of said
compounds in different water bodies.
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EXPERIMENTAL
 Bond Elut, Isolute ENV+, Oasis HLB and Strata-X cartridges were tested.
 Six antineoplastic compounds were selected: Etoposide (ETO), Vinblastine (VINB), Methotrexate (MET),

Tamoxifen (TAM), Cyclophosphamide (CP) and Vincristine (VINC)
 A sample volume of 250mL was selected, since a higher volume could clog the cartridges.
 A randomized experimental design 32 (2 variables at 3 levels) was carried out with the pH and ionic strength.
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 Essay nº 2 was selected (pH = 2, ionic strength = 5%), since it
offered good results for most compounds.

 Because the ionic strength of seawater is close to 5%, we
continued working with the ionic strength of seawater.

ANALYTICAL PARAMETERS AT 0.5 µg·L-1

CONCLUSIONS
 A sensitive method, based on SPE extraction and UHPLC-MS/MS quantification, was optimized and validated for the

simultaneous determination of different antineoplastic compounds in seawater samples from marine outfalls.
 Absolute recoveries higher than 68% for all compounds were obtained and LODs ranged between 0.95 – 5.14 ng·L-1.
 Due to the matrix effect it is necessary to perform a matrix match calibration for quantification.
 Seawater samples were analysed from three marine outfalls taken at the bottom of the sea and the surface in several

months; however, no antineoplastic compounds were detected.

Compound Recovery
LOD 

(ng·L-1)
LOQ 

(ng·L-1)
Matrix effect

RSD 
Intraday

RSD 
Interday

ETO 120,03 1,06 3,55 -6,42 10,34 13,33

VINB 90,65 3,66 12,20 49,83 12,34 15,52

MET 134,88 5,14 17,13 66,78 11,03 13,93

TAM 68,58 0,95 3,15 -75,68 9,27 15,44

CP 132,52 3,10 10,33 -85,17 10,63 1,92

VINC 102,93 1,96 6,54 73,96 14,68 10,93


