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ABSTRACT: The Fourier Transform Infrared (FTIR) Spectroscopy technique has been 

used to establish a novel analytical approach for the quantification of dapagliflozin and 

vildagliptin in their pure and pharmaceutical dose forms. In transmittance mode, the spectra 

were obtained between 4000 cm-1 and 400 cm-1. Vildagliptin and dapagliflozin's FTIR spectra 

were used to pinpoint certain functional groups. The O-H stretching at 3369.3 cm-1 and 3295.0 

cm-1, the C-H stretching at 2880.2 cm-1 and 2847.7 cm-1, and the C-O stretching at 1271.0 

cm-1 for dapagliflozin were all visible in the spectra of the two drugs. Vildagliptin's spectrum 

showed similar amounts of stretching. During the procedure, pure drug samples and 

pharmacological formulations were scanned in the 4000-400 cm-1 range. Using OPUS, the 

device's software, the spectra were analysed. A robustness, linearity, accuracy, and precision 

assessment were conducted on the developed technique. The goal of this investigation is to 

promote a fundamental, precise, reliable, and workable logical approach for evaluating 

antiemetic medications in accordance with ICH guidelines. to provide a time-efficient, reliable 

approach for quickly estimating large numbers of samples. 
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INTRODUCTION: 

Dapagliflozins Chemical name: (2S, 3R, 5S, 6R)-2-[4-chloro-3-[(4-ethoxyphenyl) methyl] 

phenyl]-6- (hydroxymethyl) oxane-3,4,5-triol. 

Drug class: Sodium-glucose co-transporter 2 (SGLT-2) inhibitors. 

By lowering the renal glucose threshold and decreasing filtered glucose reabsorption, the 

SGLT2 inhibitor Dapa enhances the excretion of glucose in the urine. The enzyme SGLT2, 

which is expressed in the proximal renal tubules, is primarily in charge of filtered glucose 

reabsorption via the tubular lumen. 

 

Vildagliptins Chemical name: (2S)-1-[2-[3-hydroxy-1-adamantyl) amino] acetyl] 

pyrrolidine-s2- carbonitrile. 

Drug class: Dipeptidly peptidase-4 (DPP-4) inhibitor. 

Blood glucose levels are regulated and glucose homeostasis is maintained by the incretin 

hormones glucose-dependent insulinotropic peptide (GIP) and glucagon-like peptide-1 (GLP-

1). It is estimated that GLP-1 and GIP activity accounts for around 70% of the insulin 

response to an oral glucose challenge.  

They stimulate the secretion of insulin in a glucose-dependent manner through GLP-1 

receptor signalling and G-protein-coupled GIP. 
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MATERIALS AND METHODS: 

Reagents and chemicals:  

The standard Dapagliflozin were procured from Lupin, Pune. Vildagliptin from CTX Life 

Sciences, Surat. 

The solvents used Methanol, Ethanol and Water of HPLC grade were bought from Research 

lab fine industries.  

Equipment’s used: Analytical balance: Shimadzu AUX-220, Japan. 

pH meter: Eeuiptronics. 

FT-IR: Jasco V-750, Japan. 

 

MATERIALS AND METHODS 

DAPAGLIFLOZIN 

 

 

 

 

 

 

IR spectroscopic analysis of DAPAGLIFLOZIN, a standard medication: 

Dapagliflozin's infrared spectroscopy was conducted using a Bruker FT-IR Spectrophotometer 

with a wing ALPHA. We checked the anvil, ATR crystal, and sample surface for cleanliness; 

this was an easy and uncomplicated procedure. The sampling area's center is where the sample 

is placed. The sample is applied sparingly enough to thoroughly envelop the ATR crystal. The 

anvil is pressed onto the sample, taking care to apply the optimum contact pressure to press it 

on the ATR crystal. After the spectrum has been acquired, the pressure application device is 

raised once more, and the sample is taken. 

VILDAGLIPTIN 

 

 

 

 

 

 

IR spectroscopic analysis of VILDAGLIPTIN, a standard medication: 

Using an ALPHA Bruker FT-IR Spectrophotometer, Vildagliptin's infrared spectroscopy was 

carried out. An uncomplicated and basic technique was used to assess the cleanliness of the 

Figure 1 structure of Dapagliflozin 

Figure 2 Structure of Vildaglip�n 
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anvil, ATR crystal, and sample surface. Samples are placed in the centre of the sampling zone. 

The appropriate amount of sample is used to thoroughly cover the ATR crystal. The sample is 

pushed against the ATR crystal using the anvil, with caution used to apply the proper contact 

forces. The sample is taken and the pressure application device is raised once more once the 

spectrum has been acquired. 

 

EXPERIMENTAL WORK FOR FT-IR METHOD  

METHOD DEVELOPMENT: FTIR Spectroscopic method was developed by using a liquid 

sampling technique. 

Selection of Measurement Mode: DAPA and VILDA's IR spectra were analyzed 

quantitatively using transmittance mode. Transmittance of functional peaks were determined 

at different wavenumbers(cm-1).  

Selection of detector: The Mercury cadmium telluride detector was selected.  

 Solvent Selection: Selected according to solubility profile. 

 Dapagliflozin- Water. 

Vildagliptin- Ethanol. 

 Sample Preparation: Weighed the drug sample (as per concentration to me made) transfer to 

volumetric flask and add the solvent up to the mark.  

METHOD VALIDATION: The developed method was validated according to the ICH 

guidelines Q2(R1).  

Linearity: The working standard solutions of 2,4,6,8,10 mg/ml were prepared. Transmittance 

of the solution were recorded. Standard calibration curve were plotted. 

LOD and LOQ: The LOD and LOQ were calculated by the equation method  

 LOD = 3.3× σ/S  

 LOQ = 10 × σ/S  

 Where, σ = the substandard deviation of the response  

 S = slope of the calibration curve 

Precision: The precision of the instrument was checked by repeated scanning and measuring 

the transmittance of solution of dapagliflozin and vildagliptin. 

Accuracy: Accuracy of the method was expressed in terms of % recovery. 

RESULTS AND DISCUSSIONS:  

Spectrophotometric methods for the simultaneous determination of DAPA and VILDA were 

developed and validated according to ICH Q2B guidelines which are used for validation of 
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analytical procedures in order to determine the linearity, LOD, LOQ, precision and accuracy 

for the analytes and data complying with the standards were obtained. The results of 

validation parameters for the developed methods are reported.  

Validation parameters: 

Table No.1 Validation Parameters  

 Dapagliflozin Vildagliptin 

Linearity range (mg/spot) 1-5mg 1-5mg 

Regression equation (Y=mX+C) Y= 0.0001x-0.0263 Y= 0.0234x-0.0288 

Correlation Coefficient r2 0.9128 0.8767 

Slope (S) 0.019 0.023 

Intercept 0.022 0.028 

Mean standard deviation of responses (σ) 0.152752 0.152757 

LOD 0.087 mg/ml 0.093mg/ml 

LOQ 0.42 mg/ml 0.57 mg/ml 

 

FTIR spectra and ƛmax by UV of DAPA: 

 

 

 

  

 

 

 

 

FTIR spectra of DAPA in water by liquid sampling technique: 

 

 

 

 

 

 

 

 

Figure 3 FTIR spectra of Dapagliflozin  Figure 4 ƛmax for DAPA 

Figure 5 FTIR spectra of DAPA in water by liquid sampling technique 
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Standard Calibration Curve data for Dapagliflozin: 

 

Track 

 

Sample 

volume in 

mg 

 

Amount 

fraction in 

mg 

 

Absorbance 

 

±SD 

 

Correlation 

coefficient 

(r2 ) 

1 2 1 0.00516 0.485946  

 

 
0.9128 

2 4 2 0.01207 1.507878 

3 6 3 0.02709 0.853939 

4 8 4 0.04511 1.671779 

5 10 5 0.08422 1.752025 

     
 

 

Standard Calibration Curve for Dapagliflozin: 

 

 

 

 

 

        

Figure 5 FTIR spectra of DAPA in water by liquid sampling technique 

Figure 6 FTIR spectra of DAPA in water by liquid sampling technique 

Figure 7 Standard Calibra�on Curve for Dapagliflozin 
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FTIR spectra and ƛmax by UV of VILDA: 

 

  

      

       

FTIR spectra of VILDA in water by liquid sampling technique: 

 

  

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Figure 8 FTIR spectra of Vildaglip�n 

Figure 9 ƛmax for VILDA 

Figure 10 FTIR spectra of VILDA in ethanol by liquid sampling technique 

Figure 11 FTIR spectra of VILDA in ethanol by liquid sampling technique 
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Standard Calibration Curve data for Vildagliptin: 

 

Track 

 

Sample volume 

in mg 

 

Amount 

fraction in mg 

 

Absorbance 

 

Correlation 

coefficient (r2 ) 

1 2 1 0.00710  

 

 

0.9128 

2 4 2 0.01408 

3 6 3 0.02907 

4 8 4 0.05218 

5 10 5 0.10521 

 

Standard Calibration Curve for Vildagliptin: 

 

 

 

 

 

 

 

 

 

Conclusion: The principal application of FTIR in the transmission mode, as described in 

all compendium pharmacopeia’s, is to identify functional groups in raw materials and final 

products. The FTIR method is rarely employed for quantitative analysis. In this work, a novel 

FTIR approach was developed to detect dapagliflozin and vildagliptin. The approach met the 

majority of validation criteria for a concentration range appropriate for medication quality 

control in both pure and solid dose forms. Furthermore, the FTIR approach consumes less 

solvent and requires no reagents. Hence, the devised approach was shown to be appropriate 

for the detection of dapagliflozin and vildagliptin in medications. The approach was accurate, 

precise, linear, and resilient, making it appropriate for quality control and regulatory 

applications.  

 

 

 

Figure 12 Standard Calibra�on Curve for Vildaglip�n 
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