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Steroids are common analytes tested by forensic, clinical, and anti-doping laboratories. Analysis of free steroids generally requires a
hydrolysis step, most commonly performed using an enzyme to cleave glucuronide groups. However, recently, there is a growing
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interest in the direct analysis of steroid sulfate conjugates rather than only targeting free steroids originating from glucuronide x100.000) 9 A I
conjugates after hydrolysis. This is because the ratio between glucuronide and sulfate metabolites is different from person to person f 11 ” na ytes

and sulfate conjugates may even exceed the glucuronide-bound steroids in some cases, potentially leaving a large degree of analytes
unanalyzed." Also, sulfate metabolites are excreted at a slower rate, meaning their abundance is dependent on the time and route of
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administration.2 Current research suggests that steroid sulfate markers can increase the detection window for the identification of
substances that are potentially being abused by athletes. Sulfate metabolites increase with time after use and remain present in the
body longer than glucuronide metabolites.

This poster outlines a highly efficient method for simultaneous analysis of free and sulfated steroids from urine, plasma, and blood
utilizing solid-phase extraction (SPE) and liquid chromatography-tandem mass spectrometry (LC-MS/MS). Styre Screen® HLB extraction
cartridges consist of a highly retentive hydrophilic and lipophilic sorbent which can effectively retain these challenging analytes leading
to high recoveries. The SelectraCore® DA UHPLC column provided exceptional retention and peak shape for the wide range of steroids
included in the method.
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LCMS/MS System

UHPLC Column SelectraCore® DA 100 x 2.1 mm, 2.7 um (P/N SCS27-DA1021)
Guard Column SelectraCore® DA 5x 2.1 mm, 2.7 um (P/N SCS27-DAGDC21)

Column Temperature 40°C

Flow Rate 0.4 mL/min

Injection Volume 5uL
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Mobile Phase A 0.1% formic acid in water
Mobile Phase B Acetonitrile
Gradient Conc. B 20% (0 min) — 30% (5 min) —45% (8.5 min) — 100% (10.5to 11.5 min) = 20% (11.6 to 15.6 min)

Urine Condition Column Evaporate

3 mL 50:50 MeOH:ACN

0.5 mL sample + internal standards 3 mL MeOH Evaporate to dryness at 10 psi, 40°C « : e :
C ALI BR ATION C U RVES y ~ +200 L of MeOH + 1.3 mL of DI water 3 mL Dl water LLOQ must be higher than 5 ng/mL for reproducibility of DHEA sulfate and androsterone due to endogenous background concentrations.
; Vortex
Wash Sample Reconstitute Sixteen free and sulfated steroids were extracted from synthetic urine, plasma, and blood utilizing UCT’s Styre Screen® HLB SPE cartridges. Extraction recoveries ranged from
1, e o memmm Blood and Plasma 3 mL 60 mM HCl in DI water 1 mL 80:20 DI water:ACN or other 73 to 103% across all three matrices and all three spiked concentrations. Relative standard deviations and matrix effects ranged from 0 to 18% and -13 to 24 respectively. Synthetic
1 T - 0.25 mL of sample + internal standards 3 mL 30% MeOH in DI water appropriate volume and solvent urine was used as a surrogate matrix for urine due to the endogenous nature of the analytes. Plasma and blood recoveries were obtained by background subtraction of the

o +0.75mLACN blank matrices. DHEA sulfate i t in the background matrices in large amounts and, therefor ld require an LLOQ higher than 5 ng/mL for results to be reproducible.34
= Vortex and centrifuge Dry Column and Elute ank matrices. sulfate is present in the backgrou atrices in large amounts and, therefore, would require a ighe g u produ :

i Decant supernatant in 5 mL DI water Dry for 10 minutes at full pressure
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The full SPE method including the protein crash, wash solvents, and elution solvents were optimized to achieve the highest recoveries with the lowest matrix effects. Both free

and sulfated steroids were successfully extracted from synthetic urine, plasma, and blood by SPE utilizing the Styre Screen® HLB cartridges with adequate recoveries, precision,
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