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Introduction. Asthma is a prevalent chronic respiratory disease characterized by persistent airway inflammation, bronchoconstriction, and heightened airway hyperresponsiveness. Effective management often requires the use of bronchodilators, yet interindividual variability in pharmacokinetics and pharmacodynamics complicates dosing. Recent clinical research has emphasized the importance of therapeutic drug monitoring (TDM) to optimize treatment outcomes and minimize adverse effects. There is a growing need for reliable analytical methods that can simultaneously quantify multiple bronchodilators in patient plasma to support personalized dosing strategies.
Aims. To develop an analytical tool for the simultaneous quantification of four bronchodilator drugs—theophylline, diprophylline, formoterol, and salbutamol—in human plasma, facilitating dose adjustment and treatment optimization.
Methods. A straightforward extraction process was employed, followed by separation using High-Performance Liquid Chromatography (HPLC) with a gradient system on a C18 column with a gradient elution system.
Results. All four analytes (theophylline, diprophylline, formoterol, and salbutamol) exhibited good linearity over their specified calibration ranges (0.691–103.575 µg/mL, 0.612–122.4 µg/mL, 0.537–107.4 µg/mL, and 0.7675–153.5 µg/mL, respectively), with correlation coefficients (r²) greater than 0.998 for all calibration curves. Both intra-day and inter-day precision, expressed as relative standard deviation (RSD%), were below 5%, and accuracy ranged from 95% to 105%, meeting international acceptance criteria for bioanalytical method validation. Importantly, the total chromatographic run time was less than 18 minutes, allowing for high-throughput analysis. The method successfully quantified all target bronchodilators with high sensitivity and no significant matrix interference.
Discussion. We have successfully developed and validated an economical, sensitive, and specific bioanalytical method for the simultaneous determination of theophylline, diprophylline, formoterol, and salbutamol in human plasma. Notably, this method stands as a valuable asset in the optimization of therapeutic strategies for individuals with asthma. It provides a reliable and efficient means of monitoring bronchodilator drug levels, which can significantly improve the management of asthma.
