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Abstract
The evaluation of Remdesivir in pure form and pharmaceutical dosage formulation has been established and 

veriýed using a simple, speciýc, and repeatable RP-HPLC approach. The estimation was accomplished by Thermo 
Scientiýc Hypersil BDS C18 column (150 x 4.6 mm) 5Õ i.d. in gradient elution with a mobile phase made up of 10 
mM ammonium acetate bu er (pH 3.5 by 2% glacial acetic acid) and acetonitrile, þowing at a rate of 1.0 mL/min. The 
analyte was measured at a wavelength of 245nm. Remdesivirôs linearity was found to be between 2 and 10 Õg/mL, 
while its recovery was shown to be between 99.01 and 100.04%. The developed method was authenticated as per ICH 
guideline Q2R2. 
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Introduction
Gilead Sciences Biopharmaceutical initially created Remdesivir 

(RMV), an antiviral nucleotide analog, to treat the Ebola virus [1-
4]. RMV has recently been used to manage and treat coronavirus 
illness (COVID-19). It’s an infection with the CoV-2 coronavirus 
that triggers Severe Acute Respiratory Syndrome (SARS). RMV is a 
pro-drug analog of ATP that has been authorized for use in hospitals 
and possesses antiviral activity against COVID-19. Remdesivir’s 
chemical structure is shown in Figure 1 [1]. Due to the approval of 
RMV in emergency conditions during the pandemic, many cases 
have been reported for duplication, and substandard preparations of 
RMV injection have been noted. �erefore, it is necessary to develop 
a quick, precise, simple, and speci�c technique for identifying and 
quantifying RMV. �e developed method should be capable of 
quantifying even minute levels to identify and di�erentiate between 
standard and sub-standard API and its formulations. �e literature 
review examines various hyphenated analytical practices, including 
Liquid Chromatography-Mass Spectroscopy (LC-MS) and UHPLC-
ESI (+)-MS/MS, for quantifying RMV in a formulation [6]. In 2016, 
a method for studying the pharmacokinetics of RMV in male rhesus 
monkeys without infection using LC-MS/MS [5]. In 2020, an analytical 
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Chemicals and Reagents

Acetonitrile (ACN) (Rankem, HPLC grade), Glacial acetic acid 
(Rankem, AR grade), and ammonium acetate (Rankem, AR grade). 
A double distilled water prepared in the lab was used. RMV API and 
Pure Remadac injectable vial (100 mg/vial) were obtained from Zydus 
Cadila Healthcare, Ahmedabad, as a gi� sample.

Wavelength determination for Remdesivir (λ)

30 µg/mL solution of RMV was prepared to determine the 
wavelength. �e scan was performed in the range of 200-400 nm. A 
detection wavelength of 245nm was selected for further analysis of 
RMV. �e scan for wavelength determination of RMV standard 
solution is depicted in.

HPLC chromatographic conditions

�e mobile phase was prepared by combining 10mM ammonium 
acetate (pH 3.5) and acetonitrile solution, and a gradient programme 
was designed, as shown in Table 1. �e pH 3.5, 10mM ammonium 
acetate bu�er was prepared by dissolving about 0.77 g of ammonium 
acetate in 1000 mL of double-distilled water. �e pH of 3.50±0.05 was 
adjusted by using 2% glacial acetic acid. Before use, the mobile phase 
was �ltered through a 0.45 µm nylon membrane �lter and sonicated for 
nearly 10 minutes to remove dissolved gas. An 80:20 mixture of bu�er 
and ACN made up mobile phase A, whereas an 80:20 mixture of bu�er 
and ACN made up mobile phase B.

i.	 Solution Preparations

•	 2% glacial acetic acid

•	 2 mL glacial acetic acid dissolved in 100 mL double distilled water.

ii.	 Diluent-1

•	
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duplicate injections each time.
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Sensitivity: limit of detection (LOD) and limit of quanti�cation 
(LOQ) 

�e lowest quanti�ed quantity of analyte in a sample is known as 
the Limit of Quanti�cation (LOQ). �e lowest quantity of analyte in a 
sample matrix to be examined but not primarily be quanti�ed is known 
as the limit of detection (LOD). RMV LOD and LOQ were theoretically 
computed through equations 1 and 2 below. �e values of σ and s are 
depicted in Table 6. RMV’s theoretically predicted LOD and LOQ 
values were 0.35 and 1.06 µg/mL, respectively.

   					                  (1)

  					                    (2)

Accuracy

�e similarity of the �ndings produced by an analytical procedure 
to the actual value is known as accuracy. �e recovery rate of the 
method appeared in the range of 99.09% to 100.04%, with an RSD of 
less than 2% (Table 7). �ese outcomes were discovered to be within 
the acceptable recovery range (98.0% to 102.0%).

Precision

RSD values are used to establish the method’s precision. It is 
“the closeness of agreement amongst a set of measurements obtained 
from various sampling of the similar sample at a given particular 
circumstance”.

Precision of the system: �e RSD values of the analyte peak’s 
area, as well as the performance of the chromatographic technique, 
are measured by HETP (Height Equivalent to �eoretical Plates) and 
tailing factor of the analyte peak, which were found to be less than 
2.0%, as shown in Table 8. �e analyte peak’s theoretical plate number 
was higher than 4000. Precision of the method: Tables 9, 10, and 11 
correspondingly reveal that the RSD of the assay results of RMV in 
the repeatability and intermediate precision was less than 2.0%. So, 
according to system and method precision (RSD and analyte peak 
tailing factor, respectively, less than 2%, and the number of theoretical 
plates < 4000), the technique was accurate within the permissible limits.

Robustness

�e analytical method’s robustness was determined by estimating 
the impact of purposefully changing slight HPLC parameters on the 
system suitability criteria of the suggested method, as shown in Table 
2. �e robustness testing results, summarized in Table 12, revealed that 
minor variations  to the method’s parameters, including wavelength, 
�ow rate, and bu�er pH of the mobile phase, were robust within 
the permitted ranges (RSD less than 2.0%). In all minor changes, 
a symmetric peak was seen with the lowest RSD values of peak area 

R Square 0.999
Standard Error (ů) 92441.78

Observations 5
Intercept 178242.13

X variable (s) 875281.30

Table 6: Regression statistics for LOD and LOQ.

50
4.537218114.46 

98.92 Ñ 0.320.32
4.536997684.43 98.55 

34.537208734.46 50524825.98 99.35 Ñ 0.400.4050398175.97 99.45 
3

50113455.93 98.91 
150

7.563828117.50 100.04 99.31 Ñ 0.69
7.563279547.44 

37.562934577.4098.68 
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determined based on the duplicate injections of standard solution and 
the analyte assay results determined from sample solutions.

Solution Stability

�e percentage recovery for RMV solutions for standard and 
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