QUANTITATION USING GC-TOF-MS: EXAMPLE OF BROMAZEPAM
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Time-of-flight mass spectrometry offers new perspectives for forensic toxicology. The quantitative analyses of Bromazepam are used to compare GC-TOF-MS, GC-ECD and LC-DAD data. Method validation parameters like LOD, LOQ, S/N-ratios reflect the capabilities and also the restrictions of GC-TOF-MS. 

A standard solution of Diazepam, Nordiazepam and Bromazepam, each at concentrations of 20 ng/(L, was tested with ECD, NPD, quadrupole GC-MS and GC-TOF-MS. Both MS were run in the full scan mode. The limits of detection were calculated for a minimum signal/noise ratio of 5:1. The obtained sensitivity for GC-TOF-MS is much higher than of the quadrupole GC-MS; in fact close to the sensitivity of the specific NPD and ECD-detectors. 

Five-point calibrations for Bromazepam in human peripheral blood (50, 100, 160, 200, 300 ng/mL) using Medazepam as internal standard (1000 ng/mL) were performed. The calibrations using GC-TOF-MS (with m/z 236 and 288), GC-ECD (dual system) and HPLC (at 235nm) all showed correlation coefficients superior to 0.989.

The comparison of the mass spectrum of Bromazepam of the lowest calibration point (50 ng Bromazepam per mL blood) gave excellent correlations with the library spectra from Pfleger, Maurer, Weber (version 3), Wiley (250k), Finnigan, MassLib and AAFS. 

A real case of a low level quantitation / confirmation of Bromazepam will be presented. Even with very high S/N-ratios for the GC-ECD, background signals (eg. of endogenuous origin) are problematic. The amount of information of high quality mass spectra can be further increased by spectrum arithmetics (eg. background corrections). In this example, GC-TOF-MS could clearly exclude the presence of Bromazepam, whereas both GC-ECD (dual systems) and HPLC would give incertain results in the low level range. 
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