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ABSTRACT 

A simple, rapid and reliable UV-Visible spectrophotometric method was developed and validated for the 

estimation to check for Atrasentan in drug ingredients and pills. Atrasentan blocks endothelin-A receptors and 

helps people with IgA nephropathy by lowering protein in their urine and slowing down kidney disease. The 

analytical method was developed using acetonitrile as our go-to liquid and found that Atrasentan soaks up the 

lightest at 297 nm. The test works with the Beer-Lambert law for amounts between 5 and 30 µg/mL, and it's 

pretty straight, with an R² of 0.9995. The developed method was validated according to our test followed 

international rules (ICH) for things like how straight it is, how right it is, and how well it holds up. The test 

results were consistent (with a %RSD below 2), pretty spot on (recovery between 99.4% and 100.4%). It turns 

out that small changes didn't mess with the results too much. We put the drug through tough conditions (acid, 

base, peroxide, heat, light, etc.) to see if our test could spot when the drug breaks down. Turns out, it did a 

solid job of detecting when the drug went bad under stress. So, this UV test is not too complicated, it's on the 

money, it's repeatable, cheap, and a good pick for checking Atrasentan in drug ingredients and pills on the 

regular. 

KEYWORDS: Atrasentan, UV Spectrophotometry, Method Validation, Beer–Lambert’s Law, Forced 

Degradation, Pharmaceutical Analysis. 

INTRODUCTION: 

             Spectroscopy is the study of the interaction of electromagnetic radiation with matter. Spectroscopy 

looks at how electromagnetic radiation and matter act together. The matter energy using heat, electricity, or 

radiation, it often sends out electromagnetic radiation as it goes back to normal. The emission spectrum is what 

radiation is sent out by a thing after it has soaked up energy, and the study of it is called emission spectroscopy.  

An absorption spectrum is the range of radiation, but with dark parts where frequencies were lost because they 

were absorbed. In spectroscopy, the radiation that’s either sent out or absorbed gets broken down into its 

frequencies, and its intensity is measured with a spectrophotometer. 
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                             DRUG PROFILE OF ATRASENTAN 

                                         

                                      Fig No. 1: Molecular structure of Atrasentan 

Method Validation: 

                  Method validation corresponds to establishing (through lab studies) that the method performance 

characteristics meet the requirements for their intended use within the laboratory environment. Once lab 

validation is complete. The eight steps for the analytical characteristics of method validation are typically 

referred to as "Method Validation Step" by the U.S. Pharmacopeia. 

                                                      

   

 

     

 

 

 

                                                

Figure No 3: Method validation 

System suitability: 

 Before analyzing any sample each day, the operator needs to verify that both the UV system and 

method/process can produce acceptable quality data. 
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 Establishing this capability is referred to as conducting system suitability testing, which is defined as 

the process of verifying that a system will produce accurate and precise results for the method. 

Accuracy: 

Accuracy means how close your measurement is to the real value. If a method is really accurate, measuring a 

sample with a known real value will give you that exact value. Usually, you figure out accuracy through 

recovery studies, but there are three main ways to do it. 

 Compare to a reference standard. 

 See how much of the stuff you're looking for you get back when you add it to a sample that doesn't 

have it. 

Precision: 

Precision is basically how much different measurements or results line up with each other. When you run the 

same test on different parts of same uniform sample over and over, you get consistent results. The ICH's more 

detailed definition breaks down precision into three categories. 

 Repeatability 

 Intermediate precision and 

 Reproducibility 

Linearity & Range: 

          Linearity of a method measures its ability to approximate a straight line on a Calibration plot of response 

versus concentration. Individual measurements are taken at multiple concentrations of an analyte and linear 

least-squares regression is performed to create a plot of slope, intercept, and Correlation coefficient which 

provides information about Linearity. 

                                                    Linearity and Accuracy 

                                                  

                        Peak Area 

 

                                                                                      Precision 
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                                          Figure No 4: Graph for linearity and accuracy 

Range: Difference between the greatest and the smallest values of the varieties. 

      Range= largest value – smallest value 

Limit of Detection: 

             Limits usually relate to related substances found in both drug substances as well as drug products. The 

term "Limit of Detection" refers to the concentration level where an analyte can be detected at or above a 

minimum concentration, but cannot necessarily be determined with accuracy at that level. Visual Evaluation, 

Signal-To-Noise Ratio Method and Standard Deviation of the Response and the slope of the Calibration Curve 

of the analyte. The limit of detection may be calculated as follows: Calculating the limit of detection as LOD. 

   Where:  

 

σ = = the standard deviation of the analyse’s response 

S = the slope of the Calibration curve 

S can be estimated using a Calibration Curve. 

Limit of Quantification: 

         The limit of quantitation (LOQ) is defined as the lowest concentration of an analyte that can be measured 

with acceptable precision and accuracy under a defined set of experimental conditions. There are several 

methods for determining the quantitation limit, depending on whether the method used is non-instrumental or 

instrumental. 

 Visual assessment 

 Signal-to-noise approach 

 Standard deviation of the response and slope 

The LOQ can be determined using the following equation: 

 

Where: σ = standard deviation of the response S = slope of the calibration curve 

Robustness: 

LOD = 3.3 σ / S 

LOQ = 10 σ / S 
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The International Conference on Harmonization (ICH) outlines that the ability to withstand minor design 

changes is an accurate indicator of the robustness of an analytical protocol. A good practice is to systematically 

alter important variables and evaluate the resulting degree of separation. 

Ruggedness: 

                Reproducibility refers to the degree of reliability of the measurements made on the same sample, 

obtained using various (laboratory) analysis conditions. Ruggedness assessments are used to quantify the 

reproduceability of the measurements, as a function of the laboratory (or operator/analyst) variability.  

Formulas used 

Correlation coefficient(r): 

         Correlation is when changes in one thing go along with changes in another. We measure this with 

something called the correlation coefficient, and it's defined by relation. 
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Regression equation: 

Regression equation= I + aC 

X1X2

Y1Y2
slopea




  

  I = Intercept = regression – a C 

  As a percentage of mean absorbance. 

METHOD DEVELOPMENT: 

(a) Determination of λ max: 

A solution of 20µg/mL of Atrasentan was scanned against Acetonitrile blank in the range of 

200- 400 nm. The λ max was found to be 297nm for Atrasentan. 

(b) Preparation of standard solution: 

                The pure 20mg Atrasentan drug was carefully weighed and then poured into a 10mL 
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volumetric flask Teh drug fully dissolved in acetonitrile and topped off with more of the same 

solvent to reach the final volume Further dilute 1ml to 10ml with diluent to get a stock solution of 

concentration 200ppm. Aliquots of standard stock solution were pipette out 1 ml to 10ml and 

diluted suitably with acetonitrile to get the final concentration of standard solutions. (20ppm of 

Atrasentan). 

(c) Sample Solution Preparation: 

                  Take 11mg of Atrasentan sample and Transferred into a 10mL volumetric flask and it 

was dissolved in acetonitrile and made up to the mark with same solvent. (20ppm of Atrasentan). 

These solutions were analyzed in UV and the result was indicated by % assay. 

Method Validation: 

The methods were validated as per ICH guidelines for different parameters like Linearity, 

Accuracy, Precision, Robustness, Ruggedness and Forced degradation. 

Linearity: 

      Atrasentan concentrations between 5 and 30 µg/mL were prepared from a standard stock solution and 

their absorbance was measured at 297 nm against acetonitrile as a blank. Linear relationships were 

identified between doses within this range for Atrasentan, with a correlation coefficient of 0.999. 

Preparation of stock solution: 

     Weigh 20mg of the Atrasentan working standard accurately and transfer to a 10mL volumetric flask (use 

an appropriate balance). Dilute 1mL of this stock solution to 10mL (again using the diluent) in a 10mL 

volumetric flask before diluting further to prepare your working standard. 

Accuracy: 

       To prove the accuracy of the created method three sets of recovery tests were done, at three different 

concentration levels (80%, 100%, and 120%), all repeated three times. The % RSD for Atrasentan accuracy 

was less than two. The % Recovery for Atrasentan was 99.9%. Per ICH Guidelines the statistical values 

were all tested and met the required acceptance criteria. 

 

UV SPECTROPHOTOMETRIC METHOD OF ATRASENTAN: 

  Selection of analytical wavelength: 
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                                            Figure 6: UV spectrum of Atrasentan (297 nm) 

 

Method validation of Atrasentan by UV spectrophotometry: 

    System Precision:   Table 4: System precision results of Atrasentan 
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1 0.488  

 

0.38 

2 0.486 

3 0.484 

4 0.489 

5 0.487 

6 0.485 

S. No 
Atrasentan 

Conc.(µg/mL) Absorbance 
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Linearity & Range:  

     Table 5: Linearity of Atrasentan 

 

 

 

 

 

 

 

Figure 7: Atrasentan Calibration curve at 297nm 

Assay: 

Table 6: Results of analysis of Formulation by UV-Spectrophotometry 

 

Name 

Wave 

Length 

nm 

Label claim 

(mg/Tab) 

Standard 

absorbance 

Test 

absorbance 

Amount 

found 

(mg) 

 

% Recovery 

Atrasentan 297 0.75 0.487 0.481 0.198 99.0 

1 5.00 0.123 

2 10.00 0.241 

3 15.00 0.365 

4 20.00 0.485 

5 25.00 0.584 

6 30.00 0.697 

Regression equation y = 0.02x+0.007 

Slope 0.02 

Intercept 0.007 

R² 0.99950 
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Accuracy: 

                                          Table 7: Accuracy data of UV Method 

 

Level 

 

Absorbance 

Amount 

Added 

(mg) 

Amount 

Found 

(mg) 

 

% Recovery 

 

Mean % 

Recovery 

 

80% 

0.872 0.36 0.358 99.4  

99.9 0.869 0.36 0.357 99.2 

0.885 0.36 0.364 101.1 

 

100% 

0.971 0.40 0.399 99.8  

100.4 0.982 0.40 0.404 101.0 

0.977 0.40 0.402 100.5 

 

120% 

1.062 0.44 0.437 99.3  

99.4 1.069 0.44 0.439 99.8 

1.061 0.44 0.436 99.1 

SUMMARY: 

        The UV-Visible spectrophotometric method developed in this research has been found to successfully 

quantify Atrasentan in drug formulations. The maximum absorption of the drug occurred at 297 nm in 

acetonitrile. This measurement was within the concentration range of 5-30 µg/mL as specified by “Beer-

Lambert's Law” with linearity verified by an R² value of 0.9995. Validation of the method according to ICH 

guidelines revealed good accuracy (99.4--100.4%) and precision (%RSD < 2). The described method is 

therefore deemed simple, precise, and appropriate for routine pharmaceutical analysis. 

CONCLUSION: 

           The study successfully developed a simple and reliable UV–Visible spectrophotometric method for the 

estimation of Atrasentan. The drug showed maximum absorbance at 297 nm using acetonitrile as solvent. The 

method followed Beer–Lambert’s law in the concentration range of 5–30 µg/mL with good linearity (R² = 

0.9995). Validation results showed good accuracy, precision, and robustness according to ICH guidelines. The 

%RSD values were below 2%, indicating good reproducibility. Forced degradation studies confirmed the 

stability-indicating nature of the method. Therefore, the developed method is suitable for routine analysis of 

Atrasentan in pharmaceutical formulations. 
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