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This study aims to develop and validate bioanalytical method for quantifying warfarin in VAMS samples 
using liquid chromatography tandem mass spectrometry (LC-MS/MS), directly implementing the method 

to patients receiving warfarin therapy. The  UPLC-MS/MS  method  was  developed  and  optimized,  with 
quercetin as the internal standard. Sample preparation was carried out using protein precipitation with 
methanol-acetonitrile (1:3   v/v).   Chromatographic   separation   was   achieved   using Acquity® UPLC BEH 
C18 column with 0.1% formic acid- acetonitrile-methanol  (30:69:1  v/v)  as  mobile  phase,  in  isocratic elution. 
Multiple Reaction Monitoring (MRM) detection was done using m/z values of 307.10 161.06 for warfarin and 
301.03 150.98 for quercetin as internal standard, using Electrospray Ionization (ESI) negative ion source. The 
clinical application of the bioanalytical method was carried out on 25 patients receiving warfarin therapy at 
Universitas Indonesia Hospital and warfarin levels were well within the calibration range from 6.05 to 431.39 
ng/mL.  A novel method has been developed to analyze warfarin in VAMS samples. This method has been fully 
validated according to guideline from FDA 2022 and is linear in the range of 5 – 500 ng/mL and the value of r ≥ 
0.9977, and successfully applied for the analysis of warfarin in VAMS samples of clinical patients.
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