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Abstract: 

A simple UV spectrophotometric method has been developed for the quantitative estimation 

of remdesivir (REM) by complex formation with an acid dye bromocresol purple (BCP). This 

method involves the formation of a yellow-coloured ion-pair complex ofbromocresol 

purplereagent with remdesivir using chloroform at pH 2.The resultant complex was measured 

at itsλmax of 420 nm. Beer Lambert’s range was found to be 4 to 12 μg/ml with a good 

correlation coefficient (R
2
= 0.9977).The proposed method was validated as per ICH 

guidelines.The developed method has been used for the determination of remdesivir in bulk 

and can be adaptedfor pharmaceutical formulations. 

Keywords:Ion-pair complex, Bromocresol purple, Remdesivir, Chloroform, ICH 

Introduction: 

Remdesivir is an antiviral drug, it was widely used throughout the world during the pandemic 

to treat COVID-19.Remdesivir (Figure 1) is a prodrug of 1'-cyano-substituted adenosine 
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nucleotide analogue that actively competes with ATP for incorporation into newly 

synthesized viral RNA by the corresponding RdRp complex.
 [1-4]

 

A literature survey revealed that several methods including UV, HPLC, and LC-MS have 

been reported for the estimation of Remdesivir.
[5-8]

 In our present study we intended to 

develop a novel and simple extractive spectroscopic technique using bromocresol purple as 

an acid-dye reagent. 

Materials and methods: 

All the chemicals (methanol, HCl, KCl, BCP, chloroform) used in the study were of 

analytical grade. The API (remdesivir) was obtained as a gift sample from Hetero drugs Ltd. 

Shimadzu 1800 UV visible spectrophotometer and borosilicate glass wares were used 

throughout our study.  

Preparation of standard and working stock solution: 

Accurately weighed and transferred 10 mg of pure remdesivir drug into a 10 ml standard 

flask then made up the volume with methanol and labelled it as standard stock solution. 

About 10 ml of standard stock solution was pipetted and transferred intoa 100 ml standard 

flask and made up the volume with distilled water and labelled as working stock solution.
 

[9,10]
 

Determination of absorption maxima: 

The lambda max (or) absorption maxima of remdesivir wereobtained by scanning an 

8mcg/ml solution of REM-BCP complex in the visible region (380 – 800 nm) using a UV-

Vis spectrophotometer. 

Validation parameters: 

Construction of calibration curve/ Linearity 
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Suitable aliquots (0.4, 0.6, 0.8, 1, 1.2 ml) of working stock solutions were taken in five 

different separating funnels, 5 ml of chloroform, 2 ml of KCl – HCl buffer (pH 2), 2 ml of 

0.05% w/w BCP were added in each separating funnel. The solution was allowed to stand for 

20 minutes until the phases get separated. The chloroform layerswere collectedand scanned 

from 380 to 800 nm.The calibration curve was plotted using the absorbance of these 

solutions. 

Limit of detection and Limit of quantitation 

Using the calibration curve, the LOD and LOQ for remdesivir can be determined. The 

formulas 

employed were: 

LOD = 3.3 x Standard deviation / Slope 

LOQ = 10 x Standard deviation / Slope 

Accuracy and Precision 

The accuracy and Precision of the proposed method were carried out as per ICH guidelines. 

Accuracy was carried out by taking the absorbance value of 3 solutions of varying 

concentrations and precision was carried out by taking the absorbance value of 6 solutions of 

the same concentration.
 [11,12]

 The results were tabulated. 

Results and discussion: 

Determination of absorption maxima: 

The absorption maxima of the REM-BCP (yellow-coloured ion-pair) complex was found to 

be 420 nm. The proposed mechanism of the complex formation has been depicted in Figure 3 

Validation parameters: 
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Calibration curve / Linearity 

The overlain spectra of allfive solutions of varying concentration of REM-BCP complex has 

been given in Figure 4. The calibration curve of absorbance vs concentration was plotted 

(Figure 5) and a good correlation coefficient of 0.9977 was obtained.  

LOD and LOQ: 

The slope was determined, and LOD and LOQ were calculated using the formula as depicted 

in the methodology. The LOD and LOQ were found to be 0.006 and 0.013 mcg/ml 

respectively. 

Accuracy and Precision 

The absorbance values of all the samples were tabulated in Tables 1 and 2. The developed 

method was found to be accurate and preciseas the % purity was between 98-103% and the % 

RSD was found to be less than 2% respectively.  

Conclusion: 

A novel, simple, accurate and precise extractive spectrophotometric method for 

remdesivirhas been developed using an acid dye reagent and it can be successfully adopted in 

the quantitative estimation of remdesivir in bulk. This method can also be extended for 

routine analysis of pharmaceutical dosage forms of remdesivir. 
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Figure 1. Structure of Remdesivir 

 

 

 

Figure 2. Spectra showing lambda max of REM-BCP complex 

 

Figure 5. Proposed mechanism for REM-BCP complex 
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Figure 4.Overlain spectra of REM-BCP complex 

 

Figure 5.Calibration curve of REM-BCP complex  

 

Table 1. Accuracy data for REM-BCP complex 

Concentration Absorbance % purity (w/w) 

4 mcg/ml 0.132 101.82 

6 mcg/ml 0.380 98.62 

8 mcg/ml 0.675 99.86 

 

Table 2. Precision data for REM-BCP complex 
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Concentration Absorbance % purity (w/w) %RSD 

 

 

 

10 mcg/ml 

0.924 99.32 
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0.936 101.47 

 


