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INTRODUCTION

Thyroxine (T4) is a tyrosine-based hormone produced by the thyroid gland, whose main function is to regulate biological processes in humans such as growth and development, basal metabolism, or
reproduction [1]. The normal serum concentration of total T4 ranges from 60 to 160 nM (i.e., 47 to 124 ng mL") [2]. However, people suffering from thyroid-related diseases present abnormal levels of T4,
causing hypo- or hyperthyroidism. Several health conditions can induce these disorders, such as autoimmune diseases (e.g., Hashimoto or Grave’s diseases) or thyroiditis. Therefore, the monitoring of
T4 is important to show the proper functioning of the thyroid gland.

The objectives of this work are the synthesis and characterization of two T4-specific immunosorbents (ISs) by the immobilization of two different monoclonal antibodies on the surface of a CNBr-
activated-Sepharose® 4B support and their application as selective extraction phase in solid-phase extraction (SPE), followed by liquid chromatography-tandem mass spectrometry (LC-MS/MS) [3].
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Validation of the proposed SPE method
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CONCLUSIONS
The successful immobilization of the antibodies on the CNBr-activated-Sepharose® 4B has been demonstrated by means of the high grafting yields obtained (i.e., > 90%)
The immunosorbent has been fully characterized in terms of extraction and synthesis repeatability, and capacity

The need of the immunosorbent was evidenced by comparing the LC-MS chromatograms of both eluate after the SPE method and filtered supernatant after protein precipitation without applying the
immunoextraction method

The optimized immunoextraction method was applied to a pooled human serum sample in order to evaluate its performance, showing accurate results
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ARTICLE INFO ABSTRACT

Keywords In this work, an analytical method hased on solid-phase extraction (SPE) followed by liquid chromatography-
Human serum tandem mass spectrometry analysis (LC-MS/MS) has been developed for the selective determination of
fmamemosachen thyroxine (T4) in human serum. For this purpose, two immunosorbents (1Ss) specific to T4 were synthesized by
Liguid chrosatosraphy-tanden cuass spec- grafting two different T4-specific monoclonal antibodies on a cyanogen bromide (CNBr}-activated-Sepharose®
:ﬂ.?dg';?ﬂﬂ extraction 4B solid support. The grafting yields obtained from the immobilization of each antibody on the CNBEr-activated-

Sepharose® 4B were over 90%, demonstrating that most of the antibodies were covalently bound to the solid
suppaort. The SPE procedure was optimized by studying the retention capability and selectivity of the two [8s in
pure media fortified with T4. Under the optimized conditions, high elation efficiencies were achieved in the
elution fraction for both specific 1Ss (Le, 85%), whereas low ones were obtained in the control 1Ss (co. 2%),
showing the selectivity of the specific 18s. The ISs were also characterized by studying extraction and synthesis
repeatability (RSD <A%), and capacity (104 ng of T4 per 35 mg of IS5, ie., 3 pz g~ '), Finally, the methodology
was applied to a pooled human serum sample in order to study its analytical wtility and accuracy. Relative re-
covery (RR) values between 81 and 107% were obtained, showing no matrix effects during the global meth-
odology. Furthermore, the need to perform the immunoextraction was evidenced by comparing the LC-MS scan
chromatograms and RR values with and without applying the immunoextraction procedure on a serum sample
submitted to protein precipitation. This works exploits, for the first time, the wse of an IS on the selective
determination of T4 in human serum samples.
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