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Introduction 
Laser Ablation Electrospray Ionization Mass Spectrometry 
(LAESI-MS) is a new ambient ionization technique that has 
found great utility in the direct analysis of analytes in 
unprocessed samples such as plant and animal tissues, as 
well as biofluids (whole blood, serum, urine). This 
capability of the Protea LAESI DP-1000 system is 
demonstrated here by direct analysis of fexofenadine and 
pseudoephedrine, the active components of the 
antihistamine medicine Allegra-D® 24 Hour, in urine. 
Fexofenadine is an antihistamine present in a number of 
allergy medications including Allegra-D 24 Hour, and 
pseudoephedrine is a decongestant for allergic rhinitis. 
Allegra-D 24 Hour is therefore taken when the combined 
antihistaminic properties of fexofenadine and the 
decongestant properties of pseudoephedrine are desired. 
When administered together, fexofenadine and 
pseudoephedrine do not influence each other’s 
pharmacokinetics, and so are used here to demonstrate 
the utility of LAESI-MS in tracking the elimination of drugs 
and drug metabolites in urine. The Allegra-D 24 Hour 
tablet in this study contained 180 mg of fexofenadine for 
immediate release and 240 mg pseudoephedrine for 
extended release. Fexofenadine is known to achieve 
maximum effect within 2-3 hours, and so sampling of urine 
was performed at 0, 2 and 4 hrs post-ingestion. Rapid 
analysis with LAESI-MS is extremely important for clinical 
and drug development, as well as pharmacokinetic studies 
where high throughput analysis and rapid screening is of 
paramount importance for the analysis of thousands of 
samples.  
 
Experimental 
A tablet of Allegra-D 24 Hour containing 180 mg of 
fexofenadine hydrochloride and 240 mg of 
pseudoephedrine hydrochloride was ingested right after 
collection of a urine sample (time = 0) from a human 
subject.  Urine samples were collected 2 and 4 hours post-
ingestion for direct analysis by LAESI-MS.  A 20 µL 
volume of each sample was deposited in the wells of a low 
volume 96-well plate and analyzed by LAESI-MS using the 
Protea LAESI DP-1000 system integrated with a Thermo 
Scientific LTQ VelosTM mass spectrometer (Figure 1).  The 
electrospray voltage controlled via the LAESI Desktop 
Software (LDS) was set at 4 kV. The electrospray buffer 
(0.1% (v/v) acetic acid in 50% methanol) was infused at 1 
µL/min through a 100 µm I.D stainless steel emitter. The 
LAESI mid-infrared laser was set to operate at 1000 µJ 
output energy and a 10 Hz repetition rate. Each well was 
analyzed for 4 seconds for a total of 20 MS and MS/MS 
scans. 
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Figure 1: Workflow process for the direct analysis of urine by 
LAESI-MS using Protea’s LAESI DP-1000 system 
 
Results and Discussion 
LAESI-MS was used to detect the presence of the active 
components of ingested Allegra and their metabolites in 
urine without sample clean-up to remove salts or 
concentration on SPE columns.  As shown in Figure 2, 
pseudoephedrine and fexofenadine were clearly detected 
in the urine samples at 2 and 4 hours after ingestion of 
Allegra. The peak at m/z 502.9 corresponds to the 
protonated form of fexofenadine [C32H39NO4 + H]+ which is 
confirmed by the MS/MS spectrum in Figure 3. The peaks 
at m/z 467.9 and 484.8 in Figure 2 correspond to loss of 
one and two water molecules from fexofenadine, 
respectively. Similar peaks are detected in the MS/MS 
spectrum for the peak at m/z 502.9. Pseudoephedrine in 
Figure 1 is also detected at m/z 166.5, m/z 148.1 (loss of 
water) and at m/z 129.9 (loss of two water molecules). The 
identity of pseudoephedrine is confirmed by MS/MS of 
both peaks shown in Figure 2. Interestingly, low amounts 
of pseudoephedrine were detected at time 0, possibly due 
to residual amounts of the drug still present in the system 
of the subject due to previous ingestions of Allegra 24 
hours prior to the urine collection at time 0. There is also a 
notable increased intensity of the m/z 129.9 
pseudoephedrine metabolite peak in the 2 and 4 hour time 
points compared to the 0 hour time point. 
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Conclusion 
The LAESI DP-1000 system was successfully used for the 
detection of excreted fexofenadine and pseudoephedrine, 
as well as their metabolites, in urine without any sample 
pre-treatment. This method is particularly effective for 
rapid screening of samples in drug pharmacokinetic 
studies and clinical samples.  
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