Validation and comparison of a gas chromatographic-mass spectrometric method in electron ionization (EI) and positive chemical ionization mode (PICI) for the simultaneous determination of 13 antidepressants and their active metabolites in plasma
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Background: Monitoring of antidepressants can provide cost-effective, rational use of psychiatric drugs. EI allows identification of unknown compounds by comparison of their mass spectrum with reference mass spectra in libraries. Due to extensive fragmentation of some ADs in EI mode, PICI could provide more selectivity as it often gives molecular mass information. 
Methods: A HP 6890 GC-5973 mass-selective detector was used in SIM for the quantification of mirtazapine, viloxazine, venlafaxine, trazodone, citalopram, mianserin, reboxetine, fluoxetine, fluvoxamine, sertraline, maprotiline, melitracen, paroxetine, mcpp, norfluoxetine, desmethylmianserin, desmethylmirtazapine, desmethylsertraline, desmethyl-citalopram, and didesmethylcitalopram. Fluoxetine D6, mianserin D3 and paroxetine D6 were used as internal standards.

The GC was equipped with a split/splitless auto-injector at 300°C and a 30m x 0.25mm i.d., 0.25-µm J&W-5ms column. The initial temperature was set at 90°C for 1 min, ramped at 50°C/min to 180°C for 10 min, and ramped again at 10°C/min to 300°C (5 min), with a constant helium flow of 1.3 ml/min. The mass-selective detector temperatures were 300°C for the transferline, 150°C for the quadrupole and 230 or 250°C for the EI or PICI-source, respectively.  

The ADs were extracted from 1 ml of plasma on a strong cation exchanger. The sorbent was conditioned and the sample was loaded after dilution with 4 ml phosphate buffer pH = 2.5. After a wash with 4 ml of methanol, the compounds were eluted with 2 ml of 5% ammonia in methanol. 

The validation procedure of Peters et al.1 was followed.

Results: Most antidepressants, as well as their heptafluorobutyryl derivatives were stable under different storage conditions. Calibrators (n=7) ranged from subtherapeutic till high therapeutic concentration. Calibration curves were fit to a linear least-squares regression curve for EI and a quadratic curve for PICI, both with a weighting factor of 1/x2. A strong cation exchanger resulted in reproducible extraction efficiencies (72-107%) at three different concentration ranges (n=6). In EI and PICI, intra-batch precision at LOQ (5-12.5 ng/ml), low, medium and high concentrations fulfilled the criterion of a relative standard deviation below 20% at LOQ and below 15% at the other concentrations. Inter-batch precision in EI fulfilled the criterion except for sertraline at LOQ and mcpp at low concentration. In PICI, however, the inter-batch precision was not satisfactory for several compounds at LOQ. Accuracy ranged from 80-118%, except for mianserin and didesmethylcitalopram. 

Conclusion: A GC-MS method for simultaneous determination of 13 ADs and active metabolites is validated. Due to extensive fragmentation of some ADs in EI mode, PICI provides more selectivity through molecular mass information. However, because of the quadratic curve in PICI, higher inter-batch variation is observed. NICI, on the other hand can increase sensitivity and will be validated in the near future.
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