
Original Article

Abstract

O
p
e
n
 A

c
c
e
s
s
 

Correlation of results between validated 
in-house analysis method with new 
pharmacopeia monograph for analysis 
of Sitagliptin Phosphate API

Keywords: Sitagliptin Phosphate, Analytical Method Validation, Assay, Impurities, HPLC, 
Pharmacopeial analytical method.

Having validated analysis methods for medicinal ingredients is attractive for pharmaceutical 
companies. When a new molecule is introduced to the market, there is not any pharmacopeial 
analysis method for that. After publishing official methods, the correlation between validated 
in-house methods and the official one could establish the value of the in-house method. Sitagliptin 
phosphate is a new antidiabetic pharmaceutical ingredient and many pharmaceutical companies 
are trying to manufacture high-quality dosage forms using this agent. In the present study, a full 
validated in-house method for analysis of sitagliptin phosphate Active Pharmaceutical Ingredient 
(API) is presented and the method is compared with newly published United State Pharmacopeia 
(USP)  monograph. Results show that the in-house method is correlated with the USP method with 
regard to assay study and even could separate and detect more probable impurities in the sample. 
In brief, a full analytical method validation based on USP general chapter (<1225˃) was done on 
the developed analysis method and a calibration curve was plotted successfully with a reasonable 
R2 equal to 0.9993 and the equation of the curve was Y = 3.4588X +30.099. Then precision, 
accuracy, and robustness were studied.  The mobile phases, column, column temperature, sample 
preparation of the solvent, as well as detector wavelength, are different in two methods.  It seems 
that the validated method could be a valuable alternative method for USP method depending on 
users facilities for analysis. It seems with presenting of this method, more pharmaceutical research 
centers will be able to analyze sitagliptin with a high degree of assurance.
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Introduction

Sitagliptin  Phosphate, previously identified as 
MK-0431 and marketed under the trade name 
Januvia, is an oral antihyperglycemic drug. 
Sitagliptin was approved by the U.S. Food and 
Drug Administration (FDA) on October 17, 

2006. Sitagliptin works to competitively inhibit 
the enzyme dipeptidyl peptidase 4 (DPP-4). 
This enzyme breaks down the incretins GLP-1 
and GIP, gastrointestinal hormones released in 
response to a meal. By preventing GLP-1 and 
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Table 1: in-house analysis method in comparison to USP method (USP 2006)
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validated in-house HPLC method

Table 2: Analysis data for sample 1 using in-house and USP method
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Table 3: Analysis data for sample 2 using in-house and USP method
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Table 4: Analysis data for sample 3 using in-house and USP method
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validated in-house HPLC method
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GIP inactivation, they are able to increase the 
secretion of insulin and suppress the release 
of glucagon by the alpha cells of the pancreas 
(Herman et al., 2006 and Herman et al., 2005). 
Although many companies synthesized the 
Sitagliptin API and others formulated that as 
pharmaceutical dosage form but after 11 years 
from discovery of this molecule a  Pharmaco-
peial analytical method was published for it 
in USP 39.  Prior to the USP method, a full 
validated analysis method was developed by 
our research team which is presented in this 
manuscript. Also, we compared the results 
of both pharmacopeial and in-house methods 
when we tested three different batches of 
sitagliptin API.

Materials and Methods
In-house method validation:
The developed method is presented in Table 
1 in comparison with USP monograph. A 
full analytical method validation based on 
USP general chapter (<1225˃) was done on 
the developed analysis method. In brief, a 
calibration curve was plotted successfully 
with a reasonable R2 equal to 0.9993 and 
the equation of the curve was Y = 3.4588X 
+30.099.  The range of linearity was 1-1000 
ppm. Precision was studied for two different 
concentrations, 10 and 100 ppm,  RSD was 0.62 
and 0.44% (≤2). The accuracy of the method 
was investigated for the same concentrations 
as precision and error percentages were 0.55 
and 1.2%, which are completely reasonable. 
Robustness was studied by changing mobile 
phase flow rate, pH and temperature and the 
effect of changing these factors on tailing 
factor were investigated. Limit of Detection 
(LOD) and Limit of Quantitation (LOQ) of the 
method were 0.75 and 2.5 ppm, respectively.

Comparison of the assay and related substanc-
es test results using In-house and USP method:
Three different batches of sitagliptin were 

analyzed by both methods and results were 
compared with each other.  Results are 
described in Table 2-4.

Results and discussion

The results of analysis of three samples with 
two methods are presented in Tables 2-4. 
Results of the assay for all samples are very 
similar. Generally, in-house method could 
detect more impurities in most of the samples. 
Although previous validated HPLC and UV 
spectroscopy methods were published for 
analysis of sitagliptin using different analysis 
conditions (Lavanya et al., 2013, Ravisankar 
et al., 2015 and Tarkase et al., 2013), there is 
not any published data in which results were 
compared to USP monograph.

Conclusion

An HPLC method was found to be simple, 
accurate, precise, linear, robust and specific 
for quantitative estimation of Sitagliptin 
phosphate in bulk API. Then the correlation 
between results of this method with newly 
published USP monograph was investigated. 
As the column, column temperature, mobile 
phase composition, sample preparation 
solvent and detector wavelength are different 
in two methods, it seems that in-house method 
could be a valuable alternative for the USP 
method which could be performed when the 
user facilities are fit with that.
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