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A novel electrochemical approach for 6-mercaptopurine (6-MP) determination 

employing an anodically pretreated boron-doped diamond electrode (AP-BDDE) is 

presented herein. The electrode reaction of 6-MP on AP-DDE was represented by 

three well distinguished oxidation peaks at +0.25V, +1.19V and +1.63V (P1-P3) and 

one reduction peak at +0.11V (vs. Ag/AgCl/3M KCl). Detailed study revealed a 

mixed adsorption and diffusion-controlled reaction mechanism of the analyte. A 

possibility to analyze three baseline separated peaks provided valuable selectivity 

enhancement of the method. The overall best analytical performance was 

achieved via differential pulse voltammetry (DPV) for the third oxidation peak 

(P3), which offered the highest sensitivity (30.4nA/uM) and the widest linear 

concentration range (1-450uM, R2=0.997). Submicromolar detection limit 

(0.51uM) and intra-day and inter-day repeatability (RSD=0.38 and 1.91%, 

respectively) underlined favorable performance of the developed method. The 

applicability of the proposed method was illustrated by the analysis of 

pharmaceutical dosages containing 6-MP and spiked human urine, with an 

excellent average recovery of 101.8% and 95.9%, respectively. Clearly, the 

combination of an innovative electrode material (BDD) and sensitive 

voltammetric technique (DPV) established a simple and highly reliable alternative 

to chemically modified electrodes that might be advantageous in routine 

pharmaceutical and clinical analysis.
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Pokročilý elektrochemický prístup so senzorom na báze bórom dopovaného 

diamantu pre jednoduchú, rýchlu, citlivú a ekonomicky výhodnú analýzu 

imunosupresív na báze tiopurínov. Demonštrujeme možnosti nového spôsobu 

analýzy stopových množstiev tiopurínových liečiv v liekových formách aj 

biologickom materiáli pre účely klinického výskumu a praxe, s využitím 

špecifického elektrochemického profilu na zvýšenie selektivity stanovenia. / 

Advanced electrochemical approach with boron-doped diamond sensor for 

simple, fast, sensitive, and economically favorable analysis of thiopurine-based 

immunosuppressants. We demonstrate the possibilities of a new method of 

analysis of trace amounts of thiopurine drugs in dosage forms and biological 

material for the purposes of clinical research and practice, using a specific 

electrochemical profile to increase the selectivity of the assay.

Teoretické aj experimentálne aspekty navrhnutého analytického prístupu spolu so 

získanými dátami/výsledkami sú prezentované v rámci prednášok z predmetov 

analytická chémia, nové smery v analytickej chémii, analýza látok v biologických 

systémoch a budú zaradené tiež do pripravovaného modulu monitorovanie hladín 

liečiv vo farmaceutickej praxi. Tieto výstupy dopĺňajú edukačnú bázu o nové 

poznatky v oblasti analytickej metodológie ale aj farmaceutickej chémie. / 
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