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Introduction 
The utility of LAESI-MS for fast and direct quantitation of the 
drug verapamil in minimally processed human plasma is 
investigated using the Protea LAESI DP-100 system. Three 
sample sets with varying amounts of verapamil spiked into 
human plasma were prepared and proteins removed by 
acetonitrile precipitation. The reproducibility and detection limit 
of the LAESI DP-1000 in-line with a linear ion trap mass 
spectrometer was determined. 
 
Experimental 
Sample Preparation 
A dilution series of 1000, 850, 500, 200, 100, 50 ng/mL 
verapamil hydrochloride in human plasma with lithium heparin 
anti-coagulant was prepared with a total volume of 500 µL for 
each concentration. Each concentration was aliquoted in 
triplicate, at a volume of 150 µL. To all samples, the plasma 
proteins were precipitated with the addition of 900 µL 
acetonitrile followed by 2 minutes of vortexing and centrifugation 
at 12,000 x g. The supernatant was decanted into a clean tube 
and lyophilized; the protein pellet was discarded.  
LAESI-MS analysis 
After lyophillization of the supernatants, the samples were 
reconstituted in 50 µL of 50% methanol, 0.1% acetic acid. For 
LAESI-MS analysis, a 10 µL aliquot of reconstituted sample was 
pipetted upon a glass depression slide and subjected to 20 
laser pulses at 10 Hz repetition rate and attenuation to 525 µJ 
using the Protea LAESI DP-1000; the 2 sec. sampling was 
repeated in quadruplicate for each sample of the concentration 
curves. Electrospray conditions consisted of 4000 V and 1 
µL/min flow rate using 50% methanol, 0.1% acetic acid. Data 
acquisition was performed by a Thermo LTQ VelosTM using SIM 
centered at m/z 455 with a 100 m/z tolerance window.  Ion 
injection time was 50 ms. Total analysis time was 6 min.  
   
Results and Discussion 
Each graph presented in Figure 1 represents results from a 
single sample set, plotted using intensity values from four 
replicate LAESI-MS runs. Coefficients of variation (CV) values 
between 7-30% for the signal intensity were achieved for 
concentrations more than 200 ng/mL. The data was collected 
using a linear trap instrument with the detection of verapamil 
down to 50 ng/mL. The linear quantitation capabilities of the 
LAESI DP-1000 over a broad range of sample concentrations 
provides the opportunity to rapidly and consistently determine 
levels of specific compounds found in complex biological 
samples, as shown here with human plasma.   
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Figure 1. Linear calibration curves showing the reproducibility of 
three replicate sample sets prepared by spiking verapamil into 
human plasma and analyzing with the LAESI DP-1000 system. 
 
Conclusion 
Analysis of verapamil spiked in plasma samples with the LAESI 
DP-1000 system, followed by protein precipitation using 
acetonitrile, produces linear curves between concentrations of 
100–1000ng/mL.  Without the need for upstream sample 
preparation or chromatographic separation, the LAESI DP-1000 
excels at quickly examining a broad range of native sample 
types to provide reproducible, quantitative data for major 
pharmacokinetic screening studies.    
 


