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Article history:  

Corona viruses resist many antiviral agents which reduces the antiviral therapies. Remdesivir 

is an antiviral drug efficient against single-stranded RNA viruses. Analytical determinations of 
this drug are very benefit in selecting the correct dose and getting real information and 

formulas of this compound. In this work, remdesivir has been identified at 239 nm in aqueous 

alkaline (1M NaOH), at 245 nm in ethanol, and at 246 nm. in methanol, it has also been 

followed at 239 nm using the alkaline medium and determined in injection, the linearity range 
was from 1to 60 µg/ml with molar absorptivity 2.036×104 l.mol-1.cm-1, and Sandell’s sensitivity 
index is 0.0295 µg.cm-2, LOD is 0.2613 and LOQ is 0.871 µg/mL. I. R spectrum of solid 

remdesivir shows band at 1639.96 cm -1 due to the carbonyl group and at 3350.79 cm-1refer to 
the hydroxy group adjacent to NH2 group which appears at about 3300 cm-1, the aromatic was 

identified at 1660-2000 cm-1 and C-O of ester at 1153cm-1. These bands in the alkaline 
medium were slightly shifted to be 1637 cm -1 due to carbonyl group and at 3318 cm-1refer to 

hydroxy group adjacent to NH2 group which appeared at about 3264 cm-1, the aromatic was 

identified at 2131 cm-1, and C-O of ester at 1379cm-1.  
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1. Introduction 

1Remdesivir (RMR) is a pro-drug of an adenosine 
nucleotide analogue, it is an antiviral agent with broad-

spectrum activity against viruses from several families, it 
was developed for the treatment of Ebola virus disease 
followed by other developments for treating RNA-based 
viruses cause in the global pandemic (Eastman, et al., 2020; 

Lamb, 2020). RMR is 2-ethylbutyl(2S)-2-[[[(2R,3S,4R,5R)-5-
(4-aminopyrrolo[2,1-f][1,2,4]triazin-7-yl) -5-cyano-3,4-
dihydroxyoxolan-2-yl] methoxy-phenoxy phosphoryl] amino] 
propanoate with the chemical formula C27H35N6O8P  and 

molecular weight 602.585 g/mol (Al-Tannak, et al., 2020). 
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 RMR has been used for treatments respiratory caused by 

coronaviruses, a simple mechanism may be represented by 
bio-activated transformation to monophosphate of GS-
441524 the pro-drug of RMR, this phosphorylation of 
nucleosides is the rate- determining step, the 

monophosphate derivative, is highly polar, inter, trap the 
cell and transfer by another phosphorylation step to form 
nucleoside triphosphate in the host cell, and this 
triphosphate derivative used by the viral as a substrate 

leading to prevent its replication (Eastman, et al., 2020). 
Figure (1) shows The Chemical and biological transformation 
of RMR. 
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Fig. 1. The Chemical and biological transformation of RMR (Yan & Muller, 

2020) 

RMR is crystalline white to off- white powder, soluble in 

dimethyl sulfoxide (DMSO), 0.339 mg RMR can be dissolved 
in a liter of water (Sahakijpijarn, et al., 2020). Many 
chromatographic methods have been used to analyze RMR, 
UHPLC – MS/MS is more accurate than TLC (Avataneo, et 

al., 2020; Noureldeen, et al., 2022). RMR in biological 
samples such as plasma of hamsters, plasma of cats, and 
plasma of humans, RMR was first isolated from protein by 
methanol/Zinc sulphate (1M), improve selectivity by micellar 

formation, attached to C18 column relatively non polar 
package, eluted by polar mobile phase, and detected by dual 
detectors, diode array detector and fluorometric detector 
(Sahakijpijarn, et al., 2021; Murphy, et al., 2018; Attia, et 

al., 2022; Alvarez, et al., 2020; Pashaei, 2020; Emam, et al., 
2022; Abdel Moneim, et al., 2021; Eastman, et al., 2020). 
Some of the chromatographic methods have been determine 
RMR in both biological and pharmaceutical samples (Rizk, et 

al., 2022). One spectrophotometric method is available for 
the determination of RMR based on a charge transfer 
complex between RMR with chloranilic acid in methanol to 
form (1:1) complex measured at 530 nm. 

The molar absorptivity was 3.33 × 103 L mol−1 cm−1 and 
the association constant of the complex was 1.11 × 109 L 
mol−1. The RMR-chloranilic acid complex was synthesized in 
the solid state, and identified by UV-visible, mass, FT-IR, 

and 1H NMR spectroscopy (Darwish, et al., 2022). A 
spectrophotometric method studied by computer using 
density functional theory program B3LYP/6-31G(d) has 
been followed to choose the best acid dye that may produce 

a selective colorimetric reaction for the determination of 
RMR. According to theoretical calculations, the affinity of 
bromophenol blue  to match remdesivir is higher than other 

acid dyes because the energy of interaction is higher as 
calculated (Skaggs, et al., 2022). Native fluorescence of RMR 
at pH 4 and was appeared and measured at wavelengths of 
244/405 nm. with the linearity range of 1.0–65.0 ng mL−1. 

limits of detection and limit of quantification were 0.287 and 
0.871 ng ml−1 respectively, the method consider the first 
assay fluorescent method for RMR (Elmansi, et al., 2021).  

There is no available study of RMR in the literatures about 
the identification, spectral  and structural behavior of it in 

different solvents, this article offers an identification of RMR 
by UV, I.R, Mass, and H1 NMR spectrum at a variety of 
conditions as well as it offers a determination procedure of it 
at UV region in alkaline solution. 

2. Material and Methods 

Instruments 

Absorption spectra were measured on a double-beam 
Jasco V- 630 spectrophotometer with 1.0 cm matched glass 
cells, and pH measurements were measured on HANNA 301 
pH meter. I.R. spectrum has been measured using BRUKER 

(ALPHA II, PLATINUM-ATR). 

Chemicals  

 High percent of purity of all chemicals and reagents were 
used. Sodium hydroxide (Fluka). Ethanol and methanol 
(Fluka) DMSO (Fluka). NaOH (0.1M) : solution was prepared 
by diluting the ampoule) 10 mi of 1molar) with distilled 

water then complete the volume to 100 ml in a volumetric 
flask. Remdesivir was provided from India (RMR) working 

solution (100 μg ml-1). The stock solution of RMR was 
prepared by dissolving 0.0100 g in 10 ml of 0.1 M NaOH 
solution and completed to 100 ml with 0.1 M NaOH 
solution.  

Method 

Absorption Spectrum at UV 

Three series, of 20,40,60,80, and 100 µg/ml of RMR were 
prepared in methanol, ethanol, and 10,20,40,60,80,100 

µg/ml of RMR was prepared in 1M of NaOH, 1 M of Na2CO3 
and scanned at wavelength from 200 to 400 nm. Figure 2 
shows no distinguished peak at high level of RMR 
concentration which dissolved in methanol, this may be due 

to the amphoteric behavior of methanol in which it acts as 
an acid against RMR (classified as amine), ethanol in the 
other side exhibits more acidic effect towards RMR and give 
clearer peak at 246 nm (Camões & Anes, 2019). 

Determination Method   

0.01 g of remdesivir powder has been dissolved in ml of 
1M sodium hydroxide, and 1, 2 ,4 ,6,8,10 ml of the solution 

has been further diluted by 1M solution of sodium 
hydroxide, diluted to 10 ml in calibrated flasks to prepare 
10,20,40,60,80, and100 µg/ml, measured at 232 nm.  

I.R. Spectrum 

Absorption spectrum of RMR in solid state, in alkaline 
NaOH solution, in methanol, and in DMSO by using 
BRUKER (ALPHA II, PLATINUM-ATR) spectrometer. 

3. Results and Discussion 

Absorption Spectrum at UV 

The spectrum of RMR in the base and in basic salt 

sodium carbonate shows different absorption bands and 
clearer details; therefore, it has been used for subsequent 
estimation of RMR in injection. 

 

https://www.sciencedirect.com/topics/chemistry/bromophenol-blue


Ibrahim & Mahmood  Biomedicine and Chemical Sciences 2(2) (2023), 125-130 

 

127 

Determination Method   

  Figure 3 shows the absorption spectrum of prepared 

standards of RMR in sodium hydroxide. Figure 4 shows the 
high correlation between absorbances and concentrations. 

 

 

 
Fig. 2. The absorption spectra of increasing concentrations of RMR in ethanol, 

methanol and selected alkaline solution 

 
Fig. 3. The absorption spectrum of RMR in 1 M NaOH solution 

 

 
Fig. 4. The calibration curve for the determination of RMR according to the 

suggested new method 

 
Table 1 
The calculated and derived values from the calibration curve 

λMax.(nm.) Linearity(µg/ml) LOD LOQ R2 
ε   

(l. mol.-1cm.-1) 
Sandell’s index( µg.cm-2) 

239 1-60 0.2613 μg/mL 0.871 μg/mL 0.9981 2.036×104 0.0295 

 

 

Application and Validation of the Method 

The present method has been applied for determination of 
RMR in Pandovir (100mg) IV injection by preparing three 
concentrations 10,30 and 00 µg/ml, under the selected 

optimum conditions, each one replicate for five times. The 
results in Table 2 show high recovery percentage (98.72-
99.65%), with relative standard deviation range between 
0.168 to 0.549. as well as the "t" value test the confidence of 

the proposed method, and for it calculation, Five 
determined, and cheeked for t-test by applying the following 
mathematical relationship (Christian, et al., 2013). 

 
 

 
Where ̅x the percentage recovery rate, μ the amount of 

standard remdesivir, and N is the number of readings of the 
proposed method, and S is the standard deviation that can 
be calculated by applying the following relationship: 
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Table 2 
The validation of the method 

Pandovir (100mg) 

(BEACON- Spain) 

Remdesivir) µg/ml) 
Recovery% RSD% t-exp. 

Taken Found 

05 49.82 99.65 0.168 1.37 

05 29.82 99.41 0.385 1.24 

05 9.87 98.72 0.549 1.21 

 
 

 

I.R. Spectrum  

The identified essential bands in I. R spectrum of solid 
remdesivir shows band at 1639.96 cm -1 due to the carbonyl 
group and at 3350.79 cm-1refer to the hydroxy group and 

merged with the NH of NH2 group at about 3300 cm-1, the 
aromatic was identified at 1660-2000 cm-1 and C-O of ester 

at 1153cm-1. These bands in the alkaline medium were 
appeared with less details;1637 cm -1 due to carbonyl group 
and at 3318 cm-1refer to hydroxy group adjacent to NH2 

group which appeared at about 3264 cm-1, the aromatic was 
identified at 2131 cm-1, and C-O of ester at 1379cm-1. While 
bands in other medium were slightly shifted in such 
positions and merged in others. Table 3 summarizes the 

position of the base peaks. Figure 5 shows I.R spectra of 
RMR in different media. 

 

 

 

 

 
Fig. 5. I.R spectra of RMR in different media 
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Table 3 
Band positions of functional groups result from I.R spectra of RMR in different 

media 

Band 
Position in different media (cm-1) 

Solid pure NaOH Methanol DMSO 

Aromatic 2000- 1600  2131 2519 2092 

C=O 1632.26 1637 1658 1662 

C-O 1153 1379 1114 1310 

NH2 
3350.79 

3264 2944 3445 

OH 3318 3319 3478 

4. Conclusion 

Remdesivir can be easily identified at 1 M NaOH and 
determined at 239nm in its intravenous vial with good 
linearity range of 1-60 µg/ml with high Determination 
cofficient 0.9981 and high sensitivity (molar absorptivity 

2.036× 104 l.mol-1.cm-1), (Sandell’s sensitivity index is 
0.0295 µg.cm-2), low value of LOD is 0.2613 and LOQ is 
0.871 µg/mL. I.R spectrum shows 1639.96 cm -1 due to the 
carbonyl group and at 3350.79 cm-1refer to the hydroxy 

group adjacent to the NH2 group which appear at about 
3300 cm-1, the aromatic was identified at 1660-2000 cm-1 

and C-O of ester at 1153cm-1. These bands were slightly 
shifted at different aqueous and organic mediums.  
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