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Rosa Ventura, M.-Pilar Marco, New approach based on immunochemical
techniques for MONITORING of Selective estrogen receptor modulators
(SERMs) in human urine, Journal of Pharmaceutical and Biomedical
Analysis https://doi.org/10.1016/j.jpba.2018.04.027

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.jpba.2018.04.027
https://doi.org/10.1016/j.jpba.2018.04.027


 1 
 

NEW APPROACH BASED ON IMMUNOCHEMICAL TECHNIQUES FOR MONITORING OF 

SELECTIVE ESTROGEN RECEPTOR MODULATORS (SERMS) IN HUMAN URINE 

 

J.-Pablo Salvador2,1,*, Ester Vila-Roca1,2, Núria Monfort3, Rosa Ventura3,4, M.-Pilar Marco1,2 

 

1Nanobiotechnology for Diagnostics group (Nb4D). IQAC- CSIC. Jordi Girona 18–26, 08034 Barcelona, 

Spain. 

2CIBER de Bioingeniería, Biomateriales y Nanomedicina (CIBER-BBN) 

3Barcelona Antidoping Laboratory, IMIM (Hospital del Mar Medical Research Institute), Barcelona, 

Spain 

4Department of Expermerimental and Health Sciences, UPF, Pompeu Fabra University, Barcelona, Spain 

 

 

Highlights 
 A class-selective antibody for the determination of the main metabolites of selective estrogen receptor 

modulators (SERMS) is presented 

 The ELISA developed achieved the analysis of SERMS metabolites with a LOD of 0.15, 0.16 and 0.63 µg/L 

for 4OH-tamoxifen, 4OH-toremifen and 4OH-clomifen, respectively, much lower than the MRPL 

established by WADA (20 µg/L). 

 The hapten design has been demonstrated as a powerful tool to produce antibodies with tailored 

properties as has been demonstrated for the simultaneous determination of the main metabolites of 

SERMs. 

 

Abstract 

Antiestrogenic compounds such as tamoxifen, toremifen and chlomifen are used illegally by athletes to 

minimize physical impacts such as gynecomastia resulting from the secondary effects of anabolic 

androgenic steroids, used to increase athletic efficiency unlawfully. The use of these compounds is 

banned by the World Anti-Doping Agency (WADA) and controls are made through analytical 

methodologies such as HPLC-MS/MS, which do not fulfil the sample throughput requirements. 

Moreover, compounds such as tamoxifen are also used to treat hormone receptor-positive breast cancer 

(ER+).Therapeutic drug monitoring (TDM) of tamoxifen may also be clinically useful for guiding 

treatment decisions. An accurate determination of these drugs requires a solid phase extraction of patient 

serum followed by HPLC-MS/MS. In the context of an unmet need of high-throughput screening (HTS) 

and quantitative methods for antiestrogenic substances we have approached the development of 

antibodies and an immunochemical assay for the determination of these antiestrogenic compounds. The 
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