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Introduction: Buprenorphine (BUP) is a semi-synthetic opioid used for the treatment of pain and opioid addiction. A sensitive and specific liquid chromatography-tandem mass spectrometry method for the analysis of BUP and its N-dealkylated metabolite norbuprenorphine (NBUP) was developed and validated for use in a clinical study, were it was necessary to detect concentrations as low as 0.05ng/mL. 
Methods: A C18 solid-phase extraction method was used to isolate and concentrate BUP and NBUP from plasma (250μL). Chromatographic separation was achieved using a C8 column and a gradient elution system consisting of two mobile phases; 0.1% formic acid in de-ionised water and 0.1% formic acid in methanol. A Sciex API4000 triple quadrupole mass spectrometer equipped with a turbo-ion spray interface was used for analysis. The method was operated in positive ionisation mode and set to detect the precursor and product ions of BUP 
(m/z:468.36/396.40), NBUP (m/z:414.34/340.40) and their internal standards BUP-D4 (m/z:472.39/400.40) and NBUP-D3 (m/z:417.31/343.30), respectively.
Results: Calibration curves were calculated using 1/x2 weighted quadratic regression for BUP (0.025-9.900ng/mL, r2>0.999, n=5) and NBUP (0.099-9.900ng/mL, r2>0.998, n=5). Within assay (BUP:<7.5%, NBUP:<8.1%) and between assay (BUP:<3.9%, NBUP:<1.9%) precision, and the accuracy (BUP:93.8-103.6%, NBUP:99.1-106.3%) for the LLOQ, ULOQ, and the three QC’s (low, mid and high range) were within acceptable limits. BUP and NBUP were stable at 4(C and 21(C for up to 24 hours, and after three freeze-thaw cycles. Absolute recovery was >72% for all analytes. No significant matrix effects were observed.

Conclusion: BUP and NBUP produce poor fragmentation patterns. Many published methods monitor the transitions 468/468 (BUP) and 414/414 (NBUP), and utilise large sample volumes (0.4-1.0mL) to gain the sensitivity required. This method monitors a true precursor to product ion transition for all analytes, resulting in enhanced selectivity. Good sensitivity was achieved for both BUP (LLOQ:0.025ng/mL) and NBUP (LLOQ:0.099ng/mL) using a small sample volume.
