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Montelukast is a prescription drug that belongs to the 
class of leukotriene receptor antagonists. This is a 
combination drug available in tablet form or as 
granules. Montelukast oral tablets are used to treat 
symptoms of asthma and is also effective for allergies 
and exercise-induced bronchoconstriction. 

A cost-effective highly selective and reproducible 
method is developed for the low-level quantification of 
Montelukast in plasma using Montelukast-D6 as an 
internal standard. An electrospray ionization (ESI) 
based multiple reaction monitoring method was 
developed on a 6470 triple quadrupole LC/MS (LC/TQ) 
system. A simple liquid-liquid extraction-based 
sample preparation is adopted for the extraction of 
drug from plasma.

Introduction Experimental

Sample Preparation

Figure 1. 1290 Infinity II UHPLC coupled to the 6470 
LC/TQ.
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• 0.25 ml plasma spiked with the drug 
(2% spiking) 
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• Extracted with 1.5 ml of MTBE: n-Hexane 
(90:10)

3
• Vortex for 5 minutes

4
• Centrifuge at 5000 rpm for 5 minutes. 
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• Supernatant is evaporated to dryness at 45 
degrees in SpeedVac.

6. • Reconstitute with 0.50 ml of mobile phase.

Chromatographic conditions

Analytical column XDB C18 (100 X3.0, 3.5um)

Flow rate 0.5 ml/min

Mobile phase A 0.1% Formic acid in water

Mobile phase B Acetonitrile

Injection volume 1 ul

Elution Isocratic

Mobile phase ratio 10:90

Needle wash 
solvent

Acetonitrile: Water (60:40)

Figure 2. Chemical structure. of Montelukast

Figure 3. Liquid-liquid extraction protocol for the 
sample preparation of Montelukast

Ionization: ESI Polarity: Positive

Sheath gas temp: 300°C Sheath gas flow: 10l/min

Drying gas temp: 250°C Drying gas flow: 8l/min

Cap Voltage: 3500V Nozzle voltage: 0

Nebulizer pressure: 40 psi

Source parameters
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Results and Discussion

Method development

Montelukast method was developed using a 6470 LC/TQ 
installed with an Electrospray ionization source. Both 
Montelukast and the internal standard Montelukast-D6 
were detected in positive ionization mode.

Precision and accuracy of the batch was determined to 
verify the method performance in plasma samples. 3-
orders of calibration curve concentrations were generated 
within the concentration range of 1 ng/ml to 1000 ng/ml 
and found to be linear. The regression coefficient 
obtained is 0.9993 when linearity plotted using “area ratio” 
against “concentration ratio” of analyte to internal 
standard with a weighing factor of 1/X2. The accuracy of 
each calibration standards measured from the linearity 
curve was between 96-104%. 

Calibration curve

Following the linearity studies, triplicate injections of 
LLOOQ, LQC, MQC, and HQC were also submitted. 
Recovery for these QC samples at their respective 
concentration of 1, 5, 400 and 800 ppb were between 93-
110%. The average area response at the LLOQ level was 
found to be 786 counts.

Carryover was also evaluated by injecting the extracted 
blank sample after injection of the highest concentration 
standard. Area counts obtained for the blank after the 
injection of the highest concentration standard was less 
than 5% of the area of the LLOQ sample. Signal-to-noise 
ratio was calculated for LLOQ with the peak-to-peak 
algorithm and found to be more than S/N=30:1. 

Compound ID Precursor 

ion

Product 

ion

Collision 

energy

Montelukast 586.2 568.1 16

Montelukast 586.2 422.1 28

Montelukast D6 592.3 574.1 16

Montelukast D6 592.3 427.1 28

Figure 4. Isotopic pattern of Montelukast

Table 1. MRM parameters for Montelukast

Figure 5. Calibration curve of Montelukast

Figure 6. Calibration table of Montelukast
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• A MRM based Montelukast method was developed 
showing good sensitivity and linearity from 1 ng/ml to 
1000 ng/ml

• The developed method is cost-effective, highly 
reproducible and shows good recovery from plasma 
matrix.

Results and Discussion

Conclusions

• Ezzeldin et al. Chemistry Central Journal 2014, 8:17 
http://journal.chemistrycentral.com/content/8/1/17

• B. R. Challa et al. Sci Pharm. 2010; 78: 411–422; 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3002
811/pdf/scipharm.2010.78.411.pdf
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LLOQ chromatogram

The reproducibility of area ratio was measured by 
performing 300 injections of prepared plasma samples at 
the LLOQ level. % CV of area ratio for 300 injections was 
calculated as 6.4%.

Recovery of QC samples 

Montelukast

Montelukast- D6

Figure 7. LLOQ chromatogram of Montelukast

Figure 8. Reproducibility at LLOQ of Montelukast
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Figure 9. RADAR Plot of recovery of Montelukast in QC
samples
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