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THE OBJECTIVES

1. Optimize and validate traceable aqueous reference Mass Spectrometry-based
methods for the analysis of 5 estrogenic compounds prioritizing 178E2, 17aEE2, and
El in whole water samples at environmental quality standard (EQS) levels. Methods will
have limit of quantification (LOQ) not exceeding 30% EQS with a measurement
uncertainty of S50 % at EQS

Partners developed and validated Ms and Effect based methods : deliverables :

« D1 : Report on the comparison of sample preparation techniques for estrogens
partitioning in whole water and recommendations on the most appropriate
methods

» D2 : Report and recommendations to improve the short and long-term stability of
selected estrogens in complex water matrix

» D3 : SOP/method description for the most promising MS-based measurement
method(s) of estrogens in whole water samples compatible with the requirements
of the QA/QC Directive

2. Develop production methods for aqueous reference materials (RM), which are as
close as possible to real water samples, with proven homogeneity, short- and long-term
stability

Two reference materials : pure compounds and kit

« D5 : Recommended production methods for aqueous reference materials, which

are as close as possible to real water samples, with proven homogeneity and
short- and long-term stability
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THE OBJECTIVES

3. Improve the comparability of estrogen measurements with selected Effect-Based
Methods (EBM) in whole water samples at EQS level. Methods will have been correctly
calibrated and information on uncertainty will be provided

Partners developed and validated Effect based methods :

« D4 : SOP/method description for the most promising Effect-based measurement

method(s) of estrogens in whole water samples compatible with the requirements of
the QA/QC Directive

4. Organize and perform an interlaboratory comparison (ILC) to demonstrate the
performance of the developed methods using the reference material (RM) for the selected
estrogen substances

Interlaboratory comparison

« D6 : Interlaboratory comparison of chemical MS-based methods and Effect-Based

Methods (EBMs bioassays) for estrogens measurements

5. Contribute to the work of key European and international standardization
organizations e.g. CEN TC 230 and ISO TC 14

Standard draft

« D7 : Standard draft provided to CEN/TC230”Water quality” and ISO/TC 147 “ Water
analysis”
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ALL DELIVERABLES:

https://projects.lne.eu/jrp-edc-wfd/

A LNE Joint Research Project
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Natural and pharmaceutical estrogens are key Endocrine Disrupting Chemicals (EDC) which are E M PI R - EURAMET )

monitored differently depending on the country, and for which standardised reference methods
are currently not available. The overall objective of the project is to develop reliable and bkttt il
harmonised measurement methods for estrogens, to comply with the Water Framework Directive

in Union's Horizon 2020
PIR Parlicipaling Stales
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https://projects.lne.eu/jrp-edc-wfd/

PROJECT OUTCOMES

No ,real” water sample available which can be provided to all the project partners
which fits the EQS levels given by the EU-WFD (long term stability for the
material is needed e.qg., 3 years of project time)

Synthetic real water matrix with distinct composition and defined estrogen level
This RM kit can be adapted to other analytes
Method development: different methods due to the synergy partnership:

« SPE disk is strongly recommended especially for high SPM content (> 50 mg
L)

» Purification of extracts is recommended even for LC-MS (ion suppression)

« IDMS is needed (preferably for each analyte an isotopically labelled IST)

* Uncertainty estimation associated to EBMs is also possible/evaluated
according 1SO 11352
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PROJECT OUTCOMES

« Both LC- and GC-MS/MS reached the old EQS level for all five
estrogens while LC-MS/MS reached also the new EQS level for EE2*

« LC-HRMS is not sufficiently sensitive. For GC-MS/MS and GC-
HRMS comparable sensitivity could be reached (A question of
budget)*

Method validation: same samples and experimental design which is fit
for purpose for MS-based and EB-methods

Standardisation:

* Draft is under review for chemical measurements
* Proposition of ISO EBM standard

*this is only valid for equipment which was used within the project
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PROJECT OUTCOMES
ILC:

* The general accurate application of the reconstitution step positively
influenced the very good agreement of the measurements with the
reference concentration of the tested samples

* For EBM need new interlaboratory trails

« The EDC-WFD ILC adds useful information about application of EBMSs,
in a future perspective of implementation within the framework of
environmental waters monitoring activities in Europe, together with
chemical measurment
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