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ABSTRACT 
Background: The objective of this study was to develop a liquid 

chromatography–tandem mass spectrometry (LC–MS/MS) method for the 

determination of metformin and sitagliptin in human plasma and to apply this 

method for bioequivalence study. 

Methods: An LC–MS/MS method was developed, validated, and applied to 

the quantification of metformin and sitagliptin in human plasma. Phenformin 

was used as an internal standard. LC–MS/MS with electrospray ionization 

(ESI) in positive ion mode, performed under the multiple reaction monitoring 

(MRM) mode, was used for analysis of the analytes. 

Results: The method was developed and validated with respect to selectivity 

and carryover, as well as intra- and inter-day accuracy and precision, 

according to the United States Food and Drug Administration guidance. 

Analytes were extracted from human plasma by a protein precipitation 

technique using methanol after acidification with formic acid. The mean 

extraction recovery for the analytes was between 70% and 99.95%, and 

matrix effects had only a minor influence on precision. 

Conclusion: The validated method was applied for a clinical bioequivalence  

 

study to evaluate the in vivo bioequivalence of a product containing 500 mg 

metformin hydrochloride and 50 mg sitagliptin and the Janumet XR® 50/500 

mg commercial product. Fourteen healthy subjects participated in this 

randomized, two-period, two-treatment, open label, crossover-design study. 

Standard pharmacokinetic parameters were calculated to compare the test 

product to the commercially available Janumet XR® 50/500 mg reference 

product. 

Keywords: bioequivalence; Human plasma; LC-MS/MS; Metformin; 

sitagliptin 

Correspondence: 

Nguyen Duc Tuan (PhD.) 

Faculty of Pharmacy, University of Medicine and Pharmacy at Ho Chi Minh 

City. 

Address: 41 Dinh Tien Hoang Street, District 1, Ho Chi Minh City 700000, 

Vietnam.  

Email: ductuan@ump.edu.vn 

DOI: 10.5530/srp.2020.2.02 

© Advanced Scientific Research. All rights reserved 

http://dx.doi.org/10.5530/srp.2019.2.04


Nguyen Ngoc Nha Thao et al.: Development, validation, and application for simultaneous assay of metformin and sitagliptin in human plasma by liquid 
chromatography–tandem mass spectrometry 

 

7                                                                                       





Nguyen Ngoc Nha Thao et al.: Development, validation, and application for simultaneous assay of metformin and sitagliptin in human plasma by liquid 
chromatography–tandem mass spectrometry 

 

8                                                                                       



Nguyen Ngoc Nha Thao et al.: Development, validation, and application for simultaneous assay of metformin and sitagliptin in human plasma by liquid 
chromatography–tandem mass spectrometry 

 

9                                                                                       

 



Nguyen Ngoc Nha Thao et al.: Development, validation, and application for simultaneous assay of metformin and sitagliptin in human plasma by liquid 
chromatography–tandem mass spectrometry 

 

10                                                                                       

 

 



Nguyen Ngoc Nha Thao et al.: Development, validation, and application for simultaneous assay of metformin and sitagliptin in human plasma by liquid 
chromatography–tandem mass spectrometry 

 

11                                                                                       

 



Nguyen Ngoc Nha Thao et al.: Development, validation, and application for simultaneous assay of metformin and sitagliptin in human plasma by liquid 
chromatography–tandem mass spectrometry 

 

12                                                                                       

0.0

0.5

1.0

1.5

2.0

2.5

0 20 40 60 80 100 120C
o

n
ce

n
tr

at
io

n
 (

n
g
/m

L
)

Time (hour)

Test Reference

0

1

2

3

4

5

0 20 40 60 80 100 120

C
o

n
ce

n
tr

at
io

n
 (

n
g
/m

L
)

Time (hour)

Test Reference



Nguyen Ngoc Nha Thao et al.: Development, validation, and application for simultaneous assay of metformin and sitagliptin in human plasma by liquid 
chromatography–tandem mass spectrometry 

 

13                                                                                       

. 


