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A Quick and Sensitive Method for the Quantitation of Disopyramide in Human Plasma by LC-MS-MS
Representative Chromatograms:
Blank

LLOQ

Results: 
Standard Precision and Accuracy
Mean of Three Validation Runs

Amount Added (ng/mL) 10.0 20.0 50.0 100 200 1000 1800 2000

Mean Found (ng/mL) 9.99 20.0 50.9 96.5 195 1050 1730 2070

CV (%) 1.9 3.5 5.0 6.9 4.5 5.0 5.5 9.0

% Bias -0.1 0.0 1.8 -3.5 -2.5 5.0 -3.9 3.5

QC
Mean of Three Validation Runs

Amount Added (ng/mL) 10.0 30.0 375 1500 10,000

Mean Found (ng/mL) 9.69 30.2 394 1560 9910

CV (%) 5.8 5.5 4.1 4.6 3.6

% Bias -3.1 0.7 5.1 4.0 -0.9

n 18 18 18 18 6

Stability
Concentration (ng/mL) 1500 30.0

Mean % Change
BTS, 24 hrs @ 22°C 3.3 3.9

FTS, 5 cycles 4.0 5.7

XTS, 49 hrs @ 22°C -6.9 -8.9

LTS, 237 days @ -20°C 2.4 1.9

LTS, 237 days @ -70°C 1.6 0.9

The isocratic chromatography conditions and the use of the APCI interface provided a quick and reliable way to 
separate disopyramide, resulting in a run time of 2.0 minutes.  The recovery of disopyramide and disopyramide-D5 
was 87% and 89% respectively.  Three validation runs were performed on separate days.  The precision for all 
QCs was ≤ 5.8%, and accuracy was within ±5.1%. No chromatographic interferences or matrix effects from six 
different lots of plasma were observed indicating the specificity of the method. Stability of disopyramide in plasma 
was established for 24 hours at room temperature (BTS), 5 cycles of freezing and thawing (FTS), 237 days of 
storage at -20 ºC and -70 ºC (LTS), and 49 hours in the final extract (XTS).

Conclusion:
This method was successfully validated.  The method proved rugged and can quickly process and accurately 
quantitate samples generated from clinical trails. 
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Introduction: 
Disopyramide is used for the treatment of ventricular arrhythmias, such as sustained ventricular tachycardia.  An 
LC-MS-MS method for the quantitation of disopyramide in human plasma was developed and validated.

Disopyramide is a class IA antiarrhythmic drug.  Agents in this class directly alter membrane conductances of sodium 
and potassium cations.   Disopyramide has the added function of blocking Ca2+ channels.  Disopyramide has a 
broad spectrum of action and is effective for short- and long-term treatment of supraventricular and ventricular 
arrhythmias.  Disopyamide is also used for the treatment of arterial arrhythmias.

Objective:
1.  Develop and validate a method for the quantitation of disopyramide.
2.  Develop a rugged method that is simple to extract.
3.  Develop method suitable to analyze pharmacokinetic samples

Experimental:
Chemicals  
Disopyramide was purchased from Sigma-Aldrich and disopyramide D5 from Texas Biochemicals Inc.  All other 
chemicals were AR grade and solvents were HPLC grade or better. 

Standard Solutions
Stock solutions of disopyramide were prepared in acetonitrile/water 1:1, as were combined intermediate, calibration 
spiking and internal standard solutions.  Quality Control (QC) solutions were prepared in human K2EDTA plasma 
and stored in 0.1 mL aliquots at –20° C. QC samples were prepared from different weighings of drugs than the 
calibration spiking standards.

Extraction 
All samples were in 1.4 mL polypropylene tubes in a 96-position rack.  To all samples (K2EDTA plasma, 0.1 mL) 
except blank-blank samples, disopyramide D5 solution is added.  Calibration standards were prepared daily by 
spiking 10 μL of the appropriate calibration spiking solution.  Proteins were precipitated with the addition of 0.5 
mL of methanol.  After centrifuging the samples, 0.2 mL of supernatant was transferred with a Tomtec Quadra 96 
to a clean 96-well plate.  The plate was sealed with a cap-mat and submitted for analysis by LC-MS-MS.

Sample Analysis by LC-MS-MS
A SCIEX API-4000 LC-MS-MS in positive APCI MRM mode analyzed the extract. The analytes were resolved 
under isocratic conditions with a Thermo Scientific Hypersil GOLD PFP (3 µ, 4.6 × 50 mm) column and a mobile 
phase of 10 mM ammonium formate in methanol/water, 80:20.  The flow rate was 1.0 mL/min.  Disopyramide 
(340 → 239 m/z) and disopyramide-D5 (345 → 244 m/z) eluted at approximately 1.0 minutes.
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