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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 or D4 labeled internal standards were added to each sample, metabolites were treated with β-glucuronidase from Escherichia coli-K12 (product # 3707601001, Roche Diagnostics through Sigma Aldrich), followed by solid-phase extraction with an Oasis HLB hydrophilic-lipophilic balanced reversed-phase 96-well plate (30 mg sorbent per well, 30 µm particle size; Waters Corporation, Milford, MA). The procedure was automated using a liquid handler (epMotion 5075vtc; Eppendorf, Hauppauge, NY). The LC-MS/MS (UHPLC Nexera XR, Shimadzu and Sciex 6500 triple quadruple MS, AB Sciex; Framingham, MA) was operated in electrospray negative mode for ionization and multiple reaction monitoring (MRM) for quantification. Chromatographic separation was achieved on a Kinetex biphenyl, 2.6 µm, 50 x 2.1 mm analytical column with 2 x 2.1 mm guard cartridge (Phenomenex Inc., Torrance, CA) using a mobile phase gradient with 0.1% acetic acid in LC-MS grade water and acetonitrile, respectively. We analyzed mono(3-carboxypropyl) phthalate (MCPP), monoethyl phthalate (MEP), monoisobutyl phthalate (MIBP), mono-n-butylphthalate (MNBP), mono-benzyl phthalate (MBZP), mono-(2-ethylhexyl) phthalate (MEHP), mono-(2-ethyl-5-carboxypentyl) phthalate (MECPP), mono-(2-ethyl-5-hydroxyhexyl) phthalate (MEHHP), mono-(2-ethyl-5-oxohexyl) phthalate (MEOHP), mono-carboxy isooctyl phthalate (MCIOP), and mono-carboxy isononyl phthalate (MCINP). MCINP and MCIOP are measured and reported as summation of mono-carboxynonyl phthalate isomers and mono-carboxyoctyl phthalate isomers, respectively, as per the NIST SRM guidelines. CDC in the NHANES reports used MCOP and MCNP abbreviation for MCIOP and MCINP that are used in CHEAR. The limits of detection for phthalate metabolites in water blanks ranged from 0.05 to 0.50 ng/mL.
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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