Analytical Method Summary: Phthalates, Organophosphorus Flame Retardants, and Alkyl phosphate pesticide metabolites in Urine

Project ID: 2017-1598
Lab Hub: Mount Sinai CHEAR Network Laboratory Hub 
Project Name: Evaluation of Environmental Exposures in TEDDY
Project PI: Dr. Krischer
Description of Analyses: 
We followed the analytical method of the Centers for Disease Control and Prevention for phthalate metabolites in urine (CDC) (Silva et al., 2004) with minor modifications (Dewalque et al., 2014). Quantification was based on an isotope-dilution liquid chromatography and tandem mass spectrometry method. In brief, 13C4 and D4 labeled internal standards were added to each sample, metabolites were treated with β-glucuronidase from Helix pomatia, followed by solid phase extraction with a polymeric sorbent. Quantitation was achieved using reverse-phase liquid chromatographic separation (Shimadzu Nexera XR) with analyte detection and quantification via multiple reaction monitoring in electrospray-negative ionization mode (AB Sciex 6500 triple quadruple mass spectrometer). Urine creatinine was measured to account for urine dilution using a well-established colorimetric method based on Jaffe reaction (Taussky et al., 1954). 
Quality controls (QC) included in each batch were procedural and instrumental blanks, matrix spikes in the lower, middle and upper range of assay validation, enzyme de-conjugation and no-enzyme matrix treatments, NIST standard reference material (SRM 3672: Organic Contaminants in Smokers' Urine and SRM 3673: Organic Contaminants in Non-Smokers' Urine), and archived proficiency testing material. Batchwise relative standard deviations (RSDs) of QCs during analysis of the study specimens were <10% for target analytes in reference or fortified material, except for analytes at or below LOQ (LOQ = 3xLOD) where RSDs up to 30% were accepted. Intra-batch precision (CV) was below 10% and inter-batch precision was below 20% for QC analytes above the LOQ. Recoveries in batch QC were between 80% and 120%. We participated in proficiency testing programs for phthalate metabolites and creatinine conducted by G-EQUAS (http://www.g-equas.de/) and CHEAR inter-laboratory Round Robin.
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