
Y. Naveen Kumar. et al.                                                                                                                                        J Pharm Res, 2018; 07(12): 338-341 

© 2012, JPR. All Rights Reserved                                                     https://jprinfo.com/ 

 

 

 

Original Article 

ANALYTICAL METHOD DEVELOPMENT AND VALIDATION FOR THE ESTIMATION OF ZIDOVUDINE TABLET DOSAGE FORM 

BY RP-HPLC 

 
Y. Naveen Kumar1 *, B. Divya2, Dr. J Sreekanth3 

* 1Scientific Officer, Drugs Control Administration, Vengalrao Nagar, Hyderabad 500038, Government of Telangana, India. 
2Assistant Professor, Brilliant Institute of Pharmacy, Abdullapur (V), Abdullapurmet (M), Rangareddy (D), Hyderabad,  501505, India. 

3Managing Director, Progenerics Pharma Private limited. Plot no.73a, Export Promotion Industrial Park Pashamylarm, Patancheru, 

Telangana – 502307, India 

 

                                                            Received on: 15-11-2018                            Revised and Accepted on: 31-12-2018 

 

ABSTRACT 

 

                                        An accurate and precise HPLC method was developed for the Simultaneous determination of Zidovudine. 

Separation of the drug was achieved on a reverse phase hypersil BDS C18, 100 X 4.6 mm, 5µ using a mobile phase consisting of Buffer 
and acetonitril in the ratio of 65:35v/v. The flow rate was 1mL/min and the detection wavelength was 270nm. The linearity was 
observed in the range of 25% to 150% with a correlation coefficient of not less than 0.998. The %RSD of Zidovudinein precision was 
found to be 0.20, 0.05 respectively. The recovery was found to be 98% to 102% for Zidovudine which shows the accuracy of proposed 
method. The proposed method was validated for its linearity, accuracy, precision and robustness. This method can be employed for 
routine quality control analysis of Zidovudine tablet dosage forms. 
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INTRODUCTION 

                     Zidovudine1-[(2R,4S,5S)-4-azido-5-(hydroxymethyl) 

oxolan-2-yl]-5-methyl-1,2,3,4-tetrahydropyrimidine-2,4-dione is 

a structural analog of thymidine, is a prodrug that must be 

phosphorylated to its active 5′-triphosphate metabolite, 

zidovudine triphosphate (ZDV-TP). It inhibits the activity of HIV-

1 reverse transcriptase (RT) via DNA chain termination after 

incorporation of the nucleotide analogue. It competes with the 

natural substrate dGTP and incorporates itself into viral DNA. It 

is also a weak inhibitor of cellular DNA polymerase α and γ. 

Several methods have been developed using various 

chromatographic studies, and the scope of the present work is to 

expand and optimization of the chromatographic conditions, to 

develop RP-HPLC method. These drugs are evaluated for 

linearity, precision, accuracy, System suitability, Specificity, %  
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Assay, Robustness, etc 

2. MATERIALS AND METHODS 

Zidovudine pure drugs (API) received as gift sample from Hetero 

drugs Pvt Ltd. Combined form of Zidovudine tablets was 

purchased from the local market. Acetonitrile, Phosphate buffer, 

Methanol, Potassium dihydrogenortho phosphate buffer, 

perchloric acid Ortho-phosphoric acid.  All the above chemicals 

and solvents are purchased from Merck. 

2.1. Preparation of Solutions:  

2.1.1. Preparation of Standard solutions: 

Accurately weighed 100mg of Zidovudinetransferred into a clean 

and dry 100 ml volumetric flask, dissolved with sufficient volume 

of diluents. The volume made up to 100ml with diluents to 

obtain the concentration of 1000µg/ml for both the drugs. 0.1ml 

of stock solution was further diluted in a 10ml volumetric flask 

with mobile phase to get a concentration of 10 µg/ml. 
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2.1.2. Samples Preparation  

10 Tablets of contents were weighed and triturated in glass 

mortar. The quantity of powder equivalent to 100 mg of active 

ingredient present in Zidovudine was transferred into a 100 ml 

clean dry volumetric flask, Few ml of diluent was added to it and 

was shaken by magnetic stirrer and sonicated for about 30 

minutes by shaking at intervals of five minutes each and was 

diluted up to the mark with diluent to give a concentration of 

1000 µg/ml and allowed to stand until the residue settles before 

taking an aliquot for further dilution (stock solution). 0.2 ml of 

upper clear solution was transferred to a 10 ml volumetric flask 

and diluted with diluent up to the mark to give the respective 

concentrations as per with standard solution. The solution was 

filtered through 0.45 m filter before injecting into HPLC system. 

2.1.3. Cc standards: 

Calibration curve standards were prepared by pipetting suitable 

aliquots from stock solution into separate 10 ml volumetric 

flasks and the volume was made up to the mark with diluent to 

obtain the CC standards in the range of 50 - 300 µg/ml 

concentrations for Zidovudine. 

2.2. Diluent: Mobile phase is used as diluent.  

2.3. Chromatographic conditions:  

A HPLC method had been developed for the simultaneous 

estimation of Zidovudinevalidated using HYPERSIL BDS C18 

(100 x 4.6mm, 5µm), mobile phase Acetonitrile: Buffer (35: 

65v/v), pH of buffer adjusted to 2.5 with ortho phosphoric acid, 

detection wavelength at 270 nm at flow rate 1 ml/min.  

2.4. System suitability: 

These tests were based on the concept that the equipment, 

electronics, analytical operations and samples to be analysed 

which constitutes an integral system that can be evaluated as 

such. This test ensures that the analytical system was working 

properly and can give accurate and precise results The system 

suitability parameters were determined by preparing standard 

solutions of Zidovudine. The solutions were injected six times 

and the parameters like peak tailing, resolution and USP plate 

count were determined. 

2.5. Method validation  

The method validation was performed in accordance with ICH 

guidelines 

2.5.1. Linearity  

The linearity of the analytical method constitutes its ability to 

elicit test results which are directly proportional to the 

concentration of the analyte in the sample. Solution of different 

concentrations (level I - VI) was injected into the 

chromatographic system and measured the peak area. 

Chromatogram for Linearity of Zidovudine from Level I ― VI are 

given in Figure and Chromatogram Linearity report was given.  

2.5.2. Accuracy  

The accuracy of an analytical method is the closeness of test 

results obtained by that method to the true value. Accuracy may 

often expressed as percent recovery by the assay of known 

added amounts of analyte. The standard solutions of 

concentrations 0f 50%, 100%, 150% of Zidovudine was injected 

into chromatographic system. Calculated the amount found and 

amount added for Zidovudine also calculated the individual 

recovery and mean recovery values. The Chromatograms were 

recorded. 

2.5.3. Precision 

Precision of an analytical procedure is usually expressed the 

variance, standard deviation of coefficient of variation of a series 

of measurement. Precision of the method is determined in terms 

of System precision and Method precision. The system precision 

was checked by using standard chemical substance to ensure 

that the analytical system was working properly. The retention 

time and area of six determinations was measured and 

percentage Relative Standard deviation was calculated. Method 

precision indicates whether a method is giving consistent results 

for a single batch, usually applied to standardization of 

methodology. 

2.5.4. Robustness 

The Robustness of an analytical method is a measure of its 

capacity to remain unaffected by small but deliberate variations 

in method parameters and provides an indication of its reliability 

during normal usage. The robustness of the proposed method 

was determined by analysis of aliquotes from homogenous lots 

by differing physical parameters like volume of injection, 

wavelength which may differ but the responses were still within 

the limits of the assay. 

2.5.5. Specificity: 

The specificity was studied by establishing the interference of 

placebo with the drug. A sample of placebo was injected into the 

HPLC system as per the test procedure. Chromatogram of 

placebo should not show any peak at the retention time of 

analyte peak.  

3. RESULTS AND DISCUSSION 

3.1. Assay of formulation: 

A solution of 20µl standard,  sample separately were injected 

into the chromatographic system and the peak areas of the 

Zidovudine was measured and the percentage assay was 

calculated by using the formulae. Chromatograms were recorded 

measured the peak responses.  
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3.2. System suitability 

System suitability parameters were determined according to ICH 

guidelines. Plate count was more than 2000, tailing factor was 

less than 2 and resolution was more than 2. All the system 

suitable parameters were passed and were within the limits.  

3.3. Validation 

3.3.1. Linearity  

The linearity was determined at six concentration in the range of 

25 - 150 µg/ ml for both Zidovudine. The Peak areas against 

concentration were plotted and the calibration curve was 

constructed. The Correlation coefficient (r2) was greater than 

0.99 within the concentration range for both the drugs.  

3.3.2. Accuracy  

The accuracy of the test method was demonstrated by preparing 

recovery samples (i.e.test Sample with known quantities of at the 

level of 50%, 100%, and 150% of target concentration. As the 

recovery results are found between 98.0% to 102.0%, the study 

proves that the method is accurate for the estimation. 

3.3.3. Precision: 

The precision of the method was studied by considering system 

precision and method precision. This method validation 

parameter was performed to ensure the closeness of results 

between true value and experimental value. The %RSD values of 

retention time and Peak area for five injections of Zidovudine 

was found to be 0.15, 0.20 and 0.20, 0.05 respectively which are 

well within acceptance criteria limit. The method precision was 

performed to standardize methodology i.e., to check whether the 

developed method is precise. The values for Retention time and 

Peak area for six injections of Zidovudine was found to be within 

acceptance criteria.  

3.3.4. Robustness: 

This parameter was carried out to check the ability of the system 

to give unaffected results for small deliberate changes in system 

parameters and method parameters. Robustness of the method 

was studied by making deliberate changes in flow rate, mobile 

phase ratio. After making each change in the conditions, 

chromatograms were recorded by injecting the standard 

solutions in six replicates. System suitability parameters were 

checked at each level. System suitability parameters were not 

much affected and all the parameters were passed. % RSD was 

within the limit.  

3.3.5. Specificity 

The Chromatograms of Standard and Sample are identical with 

nearly same Retention time. No interference due to Placebo and 

Sample at the retention time of analyte which shows that the 

method was specific. 

Table 1: Assay Data 

ZIDOVIDINE 

1 4.175 4.17 279.862 281.767 

2 4.173 4.17 282.189 282.124 

MEAN 4.174 4.17 281.903 282.375 

% RSD 0.25 0.0 0.0 0.20 

 

Table 2: System suitability parameters of Zidovudine 

SAMPLE Rt Peak 

Area 

USP 

plate 

count 

USP 

Tailing 

ZIDOVUDINE 4.174 282.124 1302 1.14 

 

Table 3: Method Precision data of Zidovudine 

 
S.NO. 

INJECTION 
NO. 

ZIDO 

Rt. AREA 
1 INJECTION -1 4.162 282.658 
2 INJECTION -2 4.167 282.509 
3 INJECTION -3 4.169 282.243 
4 INJECTION -4 4.171 282.878 
5 INJECTION -5 4.175 283.125 
6 INJECTION -6 4.177 283.100 
7 AVG 4.170 282.250 

 

Table 4: System Precision data of Zidovudine 

S.NO. INJECTION 
NO. 

ZIDO 

Rt. AREA 
1 INJECTION -1 4.162 282.658 
2 INJECTION -2 4.167 282.509 
3 INJECTION -3 4.169 282.243 
4 INJECTION -4 4.171 282.878 
5 INJECTION -5 4.175 283.125 
6 INJECTION -6 4.177 283.100 
7 AVG 4.170 282.250 

 

Table 5: Robustness data of Zidovudine 

Proposed 
Variation Of 

Flow rate 

 
0.9ML/MIN 

ZIDO 

Rt. 
4.422 

Variation In Buffer 
Concentration 

Ratio 

1.1ML/MIN 3.880 
60 : 40 4.422 
70 : 30 3.880 
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Fig 1: Structure of Zidovudine 

 

 

Fig 2: Representative Chromatogram of working standard 

solution 

 

Fig 3: Representative Chromatogram of working sample 

solution 

4. CONCLUSION 

A RP-HPLC method was developed and validated successfully for 

the estimation of Zidovudine in bulk and tablet dosage 

formulation. The analysis is resolved by using aon HYPERSIL 

BDS C18 (100 x 4.6mm, 5µm), mobile phase Acetonitrile: Buffer 

(35: 65v/v), pH of buffer adjusted to 2.5 with ortho phosphoric 

acid, detection wavelength at 270 nm at flow rate 1 ml/min. The 

retention time for Zidovudine was 4.17 min respectively. The 

method was found to be accurate, precise, linear and 

reproducible for the simultaneous determination of Zidovudine 

in bulk and tablet dosage form (tablets). Hence these methods 

can be used for simultaneous estimation of Zidovudine in routine 

table.   
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