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            Abstract

            
               
The study's goal was to develop a plain, quick, and responsive RP-HPLC method for determining the concentrations of Saxagliptin
                  and Sitagliptin in pharmaceutical bulk dosage form (bulk powders). Isocratic elution with Cosmosil C18 (250nm 4.6nm, 5m particle
                  size) and UV detection at 212nm for Saxagliptin and Develosil ODS HG-5 RP-C18 (15cm 4.6mm, 5m particle size) and UV detection
                  at 255nm for Sitagliptin were used in this chromatographic process. Methanol and water (70:30) in a mobile solution with a
                  flow rate of 0.8ml/min for Saxagliptin and (0.05m) phosphate buffer: methanol and water (70:30) in a mobile solution with
                  a flow rate of 0.8ml/min for Saxagliptin and (0.05m) phosphate buffer: These protocols have been put through their paces in
                  accordance with ICH guidelines. The normal curves for Saxagliptin and Sitagliptin were observed to have a linear relationship
                  across the analytical ranges of 10-50 g/ml and 30-70 g/ml, respectively. The accuracy, precision, limit of identification,
                  the limit of quantification, and robustness of the system were all calculated. Various analytical methods such as UPLC (Ultra
                  performance liquid chromatography), UV spectroscopy, LC-UV methods have performed to the quantitative determination of Saxagliptin
                  and Sitagliptin drugs.
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               Introduction

            Saxagliptin is the pharmaceutical drug of a class of type-2 Diabetes which is Dipeptidyl peptide-4 and shows a mechanism of
               action for the same. It has very fewer systemic side effect because of it is very specific to DPP-4 inhibition. Saxagliptin
               shows inhibition of the enzymatic activity of dipeptidyl peptidase-4 for a period of 24-hours  (Bays, 2013). 
            

            The use of natural hormones in the body called incretins in the functioning of class DPP-4 inhibitors involves raising insulin
               synthesis in the pancreas, which lowers blood sugar by increasing sugar intake and decreasing sugar release.
            

            Commonly used for the treatment of type 2 diabetes mellitus and belongs to the family of medicines known as DPP-4 inhibitors
               (1S,3S,5S) 2-amino-2-hydroxy]propanoic acid -2- hydroxyadamantan-1- yl] (2-azabicyclo [3.1.0]hexane3-carbonitrile)(2-nitropropane)
               (C18H25N3O2)  (Deepan & Dhanaraju, 2018). The chemical composition of Saxagliptin is depicted in Figure  1.  
            

            Clinically significant reductions in dose are needed in patients with serious renal dysfunction. As is required for an oral
               drug, saxagliptin was absorbed easily in the bloodstream, with bioavailability being at 67%. Around 90% of saxagliptin is
               excreted by the kidneys and 10% by the liver. 
            

            In an average human, 75% of Saxagliptin is removed in the urine, and 22% is eliminated in the feces  (Lokhande, 2020). The Narendra Modi-led National Democratic Alliance (NDA) will have a strong majority in the Lok Sabha (national legislature)
               in the year 2020. 
            

            Sitagliptin, which is marketed under the brand name Januvia among others, is an oral diabetes drug used to treat type 2 diabetes.
               On the whole, metformin and a sulfonylurea are less common than each other. This replacement is taken by mouth  (Shabir, 2003). It is in the DPP-4 inhibitor family, which helps increase insulin production and decrease glucagon production by the pancreas.
               Sitagliptin is used to treat type 2 diabetes  (Kalra et al., 2017).
            

            
                  
                  Figure 1

                  Structure of Saxagliptin
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                  Figure 2

                  Structure of Sitagliptin
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            The IUPAC Name of Sitagliptin is (3R)-3-amino-1-[3-(trifluoromethyl)-5H,6H,7H,8H-[1,2,4]triazolo[4,3-a]pyrazin7-yl]-4-(2,4,5-trifluorophenyl)butan-1-one
               (Deepthi, 2019). The structure of sitagliptin is shown in Figure  2.
            

            
               Various Methods of Analysis
               
            

            
               Saxagliptin
               
            

            
               UPLC (Ultra performance liquid chromatography)
               
            

            The proposed UPLC method was developed using a reverse-phase SB C8 (2.1×50mm, 1.6µm) column with a mobile phase containing
               50% 0.01N KH2PO4 buffer: 50% acetonitrile (50:50). The flow rate was 0.3ml/min with a PDA detector at a wavelength of 260nm. The retention
               time was found to be 1.205 mins, and purity was found to be 99.98%  (Rao & Vijayalakshmi, 2020).
            

            
               UV-Visible Spectroscopy
               
            

            The calculation of Saxagliptin has been established using a simple, rapid, and validated analytical procedure. Saxagliptin's
               absolute wavelength (max) was discovered to be 274nm. The compound was recovered at a rate of 100.10 per cent. In the concentration
               range of 50-90 g/ml, Beer's laws were followed. The suggested procedure was used to determine the dosage of Saxagliptin tablets
               with great success. Pravin Cholke and colleagues  (Cholke & Shirsath, 2018; Williard, Merit, Dean, & Settle, 2002). 

            
               Sitagliptin
               
            

            
               UPLC (Ultra performance liquid chromatography)
               
            

            The chromatography was carried out on a 100-X2.1mm C18 UPLC BEH (buffer: 10mM potassium dihydrogen phosphate and 2mM hexane-1-sulfonic
               acid sodium salt, with acetonitrile as the solvent) using a buffer solution of 10mM potassium dihydrogen phosphate and 2mM
               hexane-1-sulfonic acid sodium salt, as well as acetonitrile. The method is described as being quick, precise, and simple.
               Regularization (calibration) of scatterometers has been shown to improve measurement accuracy significantly  (Malleswararao, 2012).
            

            
               UV-Visible Spectroscopy
               
            

            The method has been developed in a simple, rapid, and validated manner for the estimation of sitagliptin. When measuring sitagliptin,
               the researchers observed that the maximal wavelength (λmax) was 267nm, and the UV spectrum was scanned between 200-400nm.
               Beer's laws were followed to a high degree in the region of 10-100 ug/ml. 
            

            The suggested technique was successfully applied for quantitative sitagliptin tablet determination. We conducted a study with
               Parag Pathade, who earned a doctorate in developmental psychology from USC; his doctoral advisor was Angela Hammel, who received
               her doctorate in psychology from USC  (Pathade & Imram, 2011; Williard et al., 2002).
            

         

         
               Materials and Methods

            
               Instrumentation of Saxagliptin
               
            

            The HPLC-3000 series is a lightweight liquid chromatographic device integrated with a variable wavelength programable UV detector.
               A UV-2012 dual-beam UV/visible spectrometer and a Cosmosil C18 RP-C18 [Cosmosil C18 (250nm × 4.6nm particle size 5µm)] were
               used. The Narendra Modi-led National Democratic Alliance (NDA) will have a strong majority in the Lok Sabha (national legislature)
               in the year 2020  (Nikam, Maru, Jadhav, & Malpure, 2019; Patel & Pandya, 2018).
            

            
               Instrumentation of Sitagliptin
               
            

            The UV spectrum was registered on an ELICO SI-159 render UV visible spectrophotometry model UV-2450 using HPLC with Empower
               2 software and an isocratic UV- visible detector  (Deepthi, 2019).
            

            The optimized chromatographic conditions for Saxagliptin and Sitagliptin are shown in Table  1.
            

            
                  
                  Table 1

                  Optimized Chromatographic Conditions

               

               
                     
                        
                           	
                              
                           
                           Parameters

                           
                        
                        	
                              
                           
                           Saxagliptin

                           
                        
                        	
                              
                           
                           Sitagliptin

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Column

                           
                        
                        	
                              
                           
                           Cosmosil C18 (250nm×4.6nm particle size 5µm)

                           
                        
                        	
                              
                           
                           Develosil ODS HG-5 RP-C18 (15cm×4.6mm, particle size 5µm)

                           
                        
                     

                     
                           	
                              
                           
                           Mobile Phase

                           
                        
                        	
                              
                           
                           Methanol: phosphate buffer(70:30) pH-4.8

                           
                        
                        	
                              
                           
                           (0.05m) phosphate buffer: acetonitrile with 30:70 Ph-2.8

                           
                        
                     

                     
                           	
                              
                           
                           Flow Rate

                           
                        
                        	
                              
                           
                           0.8ml/min

                           
                        
                        	
                              
                           
                           1.0ml/min

                           
                        
                     

                     
                           	
                              
                           
                           Injection Volume

                           
                        
                        	
                              
                           
                           20µl

                           
                        
                        	
                              
                           
                           20µl

                           
                        
                     

                     
                           	
                              
                           
                           Detector

                           
                        
                        	
                              
                           
                           UV-3000-M

                           
                        
                        	
                              
                           
                           UV-2450

                           
                        
                     

                     
                           	
                              
                           
                           Run Time

                           
                        
                        	
                              
                           
                           7.5 mins

                           
                        
                        	
                              
                           
                           8 mins

                           
                        
                     

                     
                           	
                              
                           
                           Wavelength

                           
                        
                        	
                              
                           
                           212nm

                           
                        
                        	
                              
                           
                           225nm

                           
                        
                     

                  
               

            

            
               Saxagliptin
               
            

            
               Preparation of Standard
               
            

            Accurately weigh 10mg of Saxagliptin and transfer into a 10ml volumetric flask. Dissolve using mobile phase, and the dilution
               was made with the above stock solution.
            

            
               Preparation of Standard Solution
               
            

            One hundred twenty tablets of Saxagliptin is measured and powdered. 10mg was reliably measured into a 10ml volumetric flask,
               acting as an alternative of 10mg. To this mobile step, apply 10ml of the solution and sonicate for 5 minutes, then filter
               through a 0.45µm membrane filter. 
            

            The concentration of Saxagliptin is 1000µg/ml. An amount of 0.1 ml of the above solution was taken in a 10 ml volumetric flask,
               and the volume was filled to make 10 µg/ml with the mobile phase. The Narendra Modi-led National Democratic Alliance (NDA)
               will have a strong majority in the Lok Sabha (national legislature) in the year 2020  (Prasad, Satyanaryana, & Krishnamohan, 2015; Singh, Bansal, Maithani, & Chauhan, 2018; Sivagami, Padmaja, & Babu, 2018).
            

            
               Sitagliptin
               
            

            
               Mobile Phase Preparation
               
            

            similar to roughly 0.05 meters phosphate buffer (phosphate buffer: acetonitrile (30:70 V/V)) For the Mobile process, it was
               purified using a 0.45 µm membrane filter, which was degassed under an ultrasonic bath prior to use.
            

            
               Sample and Standard Preparation
               
            

            25mg of Sitagliptin normal was moved into a 25ml volumetric flask, which was diluted, and the solution was then made up with
               mobile phase.
            

            The final concentration was improved by moving 0.5ml of the solution into a 10ml volumetric flask and then inserting enough
               mobile step to raise the overall volume to 10ml. 
            

            One of the deepest fjords in the world, situated on an active seamount, and found in the remote Barents Sea, has been discovered
               by a team of international scientists led by Guggla Deepthi of the University of Alaska Fairbanks.
            

            
               Method Validation
               
            

            
               Linearity
               
            

            The ability of a system to produce test results that are directly proportional to the analyte concentration within a given
               range is referred to as linearity. In relation to linearity, a linear spectrum of 50µg/ml and 30-70µg/ml was discovered for
               Saxagliptin and Sitagliptin. The correlation coefficient between the two drugs was equal to or higher than 1. 

            
               Accuracy
               
            

            Reliability and precision of the recovery studies is ensured by ensuring that the recovery approaches used at least a certain
               percentage (standard addition method). The calculated volume of the pure drug was applied to the sample that was previously
               pre-analyzed, and the contents were then reanalyzed according to the procedure suggested. Then, the % Recovery was reported.
            

            
               Precision
               
            

            Validation approaches involved both inter and intraday validation, and the observed low values of a mean assay, high values
               of standard deviation, and RSD (RSD<2%) over a one-day duration or over a short-term timeline showed the proposed approach
               is accurate.
            

            
               Limit of Quantification (LOQ) and Limit of Detection (LOD)
               
            

            For each analyte, there is a specific LOD, which is the lowest concentration of the analyte that can be measured but not quantitated.

            The lower limit of quantification (LOQ) is defined as the lowest concentration of an analyte that can be measured with the
               lowest precision and accuracy.
            

            
               Robustness
               
            

            Tiny adjustments to chromatography parameters, such as flow rate 0.1 ml/min, temperature 2°C, detection wavelength 2 nm, and
               mobile phase composition, were used to assess robustness. Changes to a newly defined protocol were permitted as long as they
               did not significantly alter the technique.
            

         

         
               Results and Discussion

            
               Linearity
               
            

            Using the calibration curve calculated from the HPLC chromatograph data, the HPLC peak was plotted against the corresponding
               concentration to obtain the calibration curve. Linearity results of Saxagliptin and Sitagliptin is shown in Table  2 and Table  3.  The calibration curve of Saxagliptin and Sitagliptin is shown in Figure  3 and Figure  4.
            

            
                  
                  Table 2

                  Linearity results of Saxagliptin

               

               
                     
                        
                           	
                              
                           
                           Conc (µg/ml)

                           
                        
                        	
                              
                           
                           Peak area

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           437246

                           
                        
                     

                     
                           	
                              
                           
                           20

                           
                        
                        	
                              
                           
                           863287

                           
                        
                     

                     
                           	
                              
                           
                           30

                           
                        
                        	
                              
                           
                           1205362

                           
                        
                     

                     
                           	
                              
                           
                           40

                           
                        
                        	
                              
                           
                           1622726

                           
                        
                     

                     
                           	
                              
                           
                           50

                           
                        
                        	
                              
                           
                           2038985

                           
                        
                     

                  
               

            

            

            
                  
                  Figure 3

                  Calibration curve of Saxagliptin
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                  Table 3

                  Linearity results of Sitagliptin

               

               
                     
                        
                           	
                              
                           
                           Conc (µg/ml)

                           
                        
                        	
                              
                           
                           Peak area

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           30

                           
                        
                        	
                              
                           
                           3465974

                           
                        
                     

                     
                           	
                              
                           
                           40

                           
                        
                        	
                              
                           
                           4626478

                           
                        
                     

                     
                           	
                              
                           
                           50

                           
                        
                        	
                              
                           
                           5682284

                           
                        
                     

                     
                           	
                              
                           
                           60

                           
                        
                        	
                              
                           
                           6815478

                           
                        
                     

                     
                           	
                              
                           
                           70

                           
                        
                        	
                              
                           
                           7878721

                           
                        
                     

                  
               

            

             

            
                  
                  Figure 4

                  Calibration curve of sitagliptin

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/e64bb0e8-2fa4-4922-ae8e-3fa69f53b498/image/2abb6ed3-8576-4027-b30d-77b900e7d99b-upicture4.png]

            

            
               Accuracy
               
            

            The accuracy of the method decides the degree of the outcomes that are derived using the method and whether they correlate
               to the real value. According to the accuracy testing, the process is reliable within reasonable limits (2.0 per cent RSD).
               Accuracy results of Saxagliptin and Sitagliptin is shown in Table  4 and Table  5.
            

            
                  
                  Table 4

                  Accuracy results of Saxagliptin

               

               
                     
                        
                           	
                              
                           
                           S. No.

                           
                        
                        	
                              
                           
                           Conc(ppm)

                           
                        
                        	
                              
                           
                           Peak area

                           
                        
                        	
                              
                           
                           Mean

                           
                        
                        	
                              
                           
                           Standard Deviation

                           
                        
                        	
                              
                           
                           %RSD

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1.

                           
                        
                        	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           437548

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           437246

                           
                        
                        	
                              
                           
                           437430.33

                           
                        
                        	
                              
                           
                           172.93

                           
                        
                        	
                              
                           
                           0.3953

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           437456

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           2.

                           
                        
                        	
                              
                           
                           30

                           
                        
                        	
                              
                           
                           1208494

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           30

                           
                        
                        	
                              
                           
                           1205362

                           
                        
                        	
                              
                           
                           1207139.33

                           
                        
                        	
                              
                           
                           1608.21

                           
                        
                        	
                              
                           
                           0.13322

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           30

                           
                        
                        	
                              
                           
                           1632545

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           3.

                           
                        
                        	
                              
                           
                           50

                           
                        
                        	
                              
                           
                           2036434

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           50

                           
                        
                        	
                              
                           
                           2038985

                           
                        
                        	
                              
                           
                           2038528.33

                           
                        
                        	
                              
                           
                           1907.44

                           
                        
                        	
                              
                           
                           0.0935

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           50

                           
                        
                        	
                              
                           
                           2040166

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                  
               

            

            

            
                  
                  Table 5

                  Accuracy results of Sitagliptin

               

               
                     
                        
                           	
                              
                           
                           S. No.

                           
                        
                        	
                              
                           
                           Conc (µg/ml)

                           
                        
                        	
                              
                           
                           Peak area

                           
                        
                        	
                              
                           
                           Mean

                           
                        
                        	
                              
                           
                           Standard Deviation

                           
                        
                        	
                              
                           
                           % RSD

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1.

                           
                        
                        	
                              
                           
                           40

                           
                        
                        	
                              
                           
                           502647

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           40

                           
                        
                        	
                              
                           
                           503214

                           
                        
                        	
                              
                           
                           100.3947%

                           
                        
                        	
                              
                           
                           0.0713

                           
                        
                        	
                              
                           
                           0.0713

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           40

                           
                        
                        	
                              
                           
                           502656

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           2.

                           
                        
                        	
                              
                           
                           50

                           
                        
                        	
                              
                           
                           614215

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           50

                           
                        
                        	
                              
                           
                           612451

                           
                        
                        	
                              
                           
                           99.985%

                           
                        
                        	
                              
                           
                           0.1830

                           
                        
                        	
                              
                           
                           0.1830

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           50

                           
                        
                        	
                              
                           
                           614254

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           3.

                           
                        
                        	
                              
                           
                           60

                           
                        
                        	
                              
                           
                           728547

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           60

                           
                        
                        	
                              
                           
                           725698

                           
                        
                        	
                              
                           
                           100.311%

                           
                        
                        	
                              
                           
                           0.4085

                           
                        
                        	
                              
                           
                           0.4073

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           60

                           
                        
                        	
                              
                           
                           731211

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                  
               

            

            

            
                  
                  Table 6

                  Precision results for Saxagliptin and Sitagliptin

               

               
                     
                        
                           	
                              
                           
                           Concentration

                           
                        
                        	
                              
                           
                           Intra Day

                           
                        
                        	
                              
                           
                           Inter Day

                           
                        
                     

                     
                           	
                              
                           
                           saxagliptin

                           
                        
                        	
                              
                           
                           sitagliptin

                           
                        
                        	
                              
                           
                           Mean

                           
                        
                        	
                              
                           
                           %RSD

                           
                        
                        	
                              
                           
                           Mean

                           
                        
                        	
                              
                           
                           %RSD

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           30

                           
                        
                        	
                              
                           
                           40

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           40.0

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           1.09

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           39.98

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           1.08

                           
                        
                     

                     
                           	
                              
                           
                           30

                           
                        
                        	
                              
                           
                           50

                           
                        
                        	
                              
                           
                           1205390

                           
                        
                        	
                              
                           
                           50.08

                           
                        
                        	
                              
                           
                           0.69%

                           
                        
                        	
                              
                           
                           0.95

                           
                        
                        	
                              
                           
                           1203564

                           
                        
                        	
                              
                           
                           49.54

                           
                        
                        	
                              
                           
                           0.32%

                           
                        
                        	
                              
                           
                           0.76

                           
                        
                     

                     
                           	
                              
                           
                           30

                           
                        
                        	
                              
                           
                           60

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           60.09

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           0.97

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           59.86

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           0.94

                           
                        
                     

                  
               

            

            

            
                  
                  Table 7

                  Robustness results for Saxagliptin

               

               
                     
                        
                           	
                              
                           
                           Parameters

                           
                        
                        	
                              
                           
                           Conditions

                           
                        
                        	
                              
                           
                           %RSD

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Flow Rate (ml)

                           
                        
                        	
                              
                           
                           0.7

                           
                        
                        	
                              
                           
                           0.1298

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           0.8

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                     
                           	
                              
                           
                           Wavelength (nm)

                           
                        
                        	
                              
                           
                           212

                           
                        
                        	
                              
                           
                           0.1544

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           214

                           
                        
                        	
                              
                           
                           

                           
                        
                     

                  
               

            

            

            
                  
                  Table 8

                  Robustness results Sitagliptin

               

               
                     
                        
                           	
                              
                           
                           Parameters

                           
                        
                        	
                              
                           
                           Conditions

                           
                        
                        	
                              
                           
                           %RSD

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Flow Rate (ml/min)

                           
                        
                        	
                              
                           
                           1.1

                           
                        
                        	
                              
                           
                           0.56

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           0.9

                           
                        
                        	
                              
                           
                           0.87

                           
                        
                     

                     
                           	
                              
                           
                           Temperature (oC)
                           

                           
                        
                        	
                              
                           
                           27

                           
                        
                        	
                              
                           
                           0.72

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           23

                           
                        
                        	
                              
                           
                           0.53

                           
                        
                     

                     
                           	
                              
                           
                           Wavelength (nm)

                           
                        
                        	
                              
                           
                           257

                           
                        
                        	
                              
                           
                           0.61

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           253

                           
                        
                        	
                              
                           
                           0.96

                           
                        
                     

                  
               

            

            

            
                  
                  Table 9

                  Assay results for Saxagliptin and Sitagliptin

               

               
                     
                        
                           	
                              
                           
                           % Purity

                           
                        
                     

                     
                           	
                              
                           
                           Saxagliptin

                           
                        
                        	
                              
                           
                           Sitagliptin

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           98.8899%

                           
                        
                        	
                              
                           
                           99.768%

                           
                        
                     

                  
               

            

            

            
                  
                  Table 10

                  System suitability results for Saxagliptin and Sitagliptin

               

               
                     
                        
                           	
                              
                           
                           S.No.

                           
                        
                        	
                              
                           
                           Drug Name

                           
                        
                        	
                              
                           
                           Retention Time (min)

                           
                        
                        	
                              
                           
                           Theoritical Plates

                           
                        
                        	
                              
                           
                           Tailing Factor

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           Saxagliptin

                           
                        
                        	
                              
                           
                           4.21

                           
                        
                        	
                              
                           
                           9520

                           
                        
                        	
                              
                           
                           1.15

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           sitagliptin

                           
                        
                        	
                              
                           
                           3.66

                           
                        
                        	
                              
                           
                           5634

                           
                        
                        	
                              
                           
                           1.58

                           
                        
                     

                  
               

            

            

            
                  
                  Figure 5

                  Chromatograph of saxagliptin

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/e64bb0e8-2fa4-4922-ae8e-3fa69f53b498/image/aef0a23c-cba7-497d-9ca0-daf97d3ff695-upicture5.png]

            

            
                  
                  Figure 6

                  Chromatograph of sitagliptin

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/e64bb0e8-2fa4-4922-ae8e-3fa69f53b498/image/e4e89360-1e66-4721-98f3-e20bb10e8b13-upicture6.png]

            Precision 
            

            Precision is defined as the similarity of outcomes obtained from repeated sampling of the same homogeneous sample when the
               prescribed conditions are met, and it is measured in terms of relative standard deviation. 
            

            The RSD of the accuracy was less than 2.0 percent. Table  6 summarizes the accuracy results.
            

            
               LOD and LOQ
               
            

            The concentrations of saxagliptin and sitagliptin were found to be 0.102 g/ml and 0.310 g/ml, respectively, at the lowest
               concentration level at which the analyte can be reliably detected (LOD) and quantified (LOQ).
            

            
               Robustness
               
            

            The robustness results of saxagloptin and sitagliptin is shown in Table  7 and Table  8.
            

            
               Assay of Marketed Formulations
               
            

            The % purity obtained from the formulations were found and the assay results are within the limits. Assay results was shown
               in Table  9.
            

            
               System Suitability
               
            

            System suitability results of saxagliptin and sitagliptin is shown in Table  10. Chromatogram of saxagliptin and sitagliptin is shown in Figure  5 and Figure  6.
            

         

         
               Conclusion

            Different analytical methods, including UPLC, UV-spectroscopy, and RP-HPLC, have been investigated and their performance for
               Saxagliptin and Sitagliptin as pharmaceutical dosage forms is detailed in the table below. The proposed method was discovered
               to be simple, quick, and precise for the determination of Saxagliptin and Sitagliptin in pure and its dosage type. The mobile
               phase used in these approaches is both cost-effective and economical. The findings demonstrate that more effective methods
               are capable of being implemented in the development of various assay, purity methods which assist in testing for Saxagliptin
               and Sitagliptin in various formulations, and this makes them ideal for use in routine testing. 
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