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ABSTRACT 

A simple, sensitive, and economical UV spectrophotometric method has been developed for the estimation of Valganciclovir in bulk 

and pharmaceutical dosage form. Validation study was performed to develop a simple, sensitive, rapid, accurate, and economical 

UV spectrophotometric method for the estimation of Valganciclovir hydrochloride. UV 1800 double beam UV visible 

spectrophotometer with the pair of 10 mm path length matched Quartz cells were used for the study. Valganciclovir shows the 

maximum absorbance at 252 nm. Hence the area under the curve was measured at 247 nm and 257 nm, respectively. The linearity 

was measured at the concentration range of 1-6 µg/ml with the correlation coefficient of 0.9994. The regression equation was found 

to be Y=0.0354 x-0.0041. The standard plot clearly shows a straight line passing through the origin. The limit of detection and the 

limit of quantitation were found to be 0.0522 μg/ml and 0.1589 μg/ml, respectively.  The results of analysis were validated 

according to the ICH guidelines and by recovery studies are found to be satisfactory. The above method was applied to 

pharmaceutical dosage forms successfully. 

 

Keywords – Valganciclovir hydrochloride, UV visible spectrophotometer, Area under curve, Recovery studies, ICH guidelines. 

 
1. INTRODUCTION 

Valganciclovir hydrochloride is a hydrochloride salt form of Valganciclovir, a prodrug form of ganciclovir, a nucleoside analogue of 

2’-deoxyguanosine, with antiviral activity. After the completion of phosphorylation, Valganciclovir is incorporated into DNA, 

resulting in the inhibition of viral DNA polymerase, and viral replication.  Valganciclovir hydrochloride is an antiviral agent that is 

used to treat cytomegalovirus retinitis in patients with AIDS, and for the prevention of cytomegalovirus infections in organ 

transplant recipients who have received an organ from a CMV-positive donor. The Valganciclovir acts by slowing the growth of the 

CMV virus. It helps prevent the spread of infection to other areas of the body. 
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Fig. 1: Chemical structure of Valganciclovir hydrochloride1 

Valganciclovir hydrochloride contains not less than 97% and not more than 102%. Hydrochloride is calculated based on the 

anhydrous and solvent free basis. Valganciclovir hydrochloride is available in the form of White to off crystalline powder. The 

crystals from water+isopropranol undergo phase changes at 142˚C. It is freely soluble in Water, Dimethyl sulfoxide, Methanol, 

Acetonitrile and Acetic acid. Valganciclovir hydrochloride is available under the brand name of Valcyte, Cymeral, Rovalcyte and 

Darilin 2-6. 

Literature Survey revealed that the drug has been estimated by UV-Spectrophotometric7-13, RP-HPLC14-17, HPTLC18 and Liquid 

chromatographic method19-21 has been reported so far. 

The present study describes a simple, precise and accurate analytical method for the estimation of Valganciclovir hydrochloride in 

bulk and pharmaceutical dosage forms. The above method was developed and validated according to the ICH guidelines. 

 

2. MATERIALS AND METHODS 

2.1 Chemicals and reagents 

The Valganciclovir hydrochloride was obtained as a gift sample from pharma industry. All the chemicals were of under analytical 

grade. The tablet formulation was procured from local pharmacy store. Distilled water was used throughout the analytical method 

development. 

 

2.2 Instrumentation 

UV 1800 double beam UV spectrophotometer with a pair of 10 mm path length of two quartz cells were used for the study. 

 

2.3 Preparation of standard stock solution 

Weigh accurately about 10 mg of Valganciclovir hydrochloride and transferred into 100 ml clean and dried volumetric flask and 

make up the volume up to 100 ml with Distilled water (100 µg/ml). From above solution carefully pipette out 10 ml of solution and 

transferred into 100 ml clean and dried volumetric flask and make up the volume up to 100 ml with Distilled water (10 µg/ml). 

Above standard solution was prepared and scanned in the range of 200-400 nm against Distilled water as blank. It shows the 

maximum absorbance at 247 nm and 257 nm respectively (figure 2). 

 

2.4 Preparation of calibration curve  

Aliquots of a solution 1 ml, 2 ml, 3 ml, 4 ml, 5 ml, 6 ml (10 µl/ml) were transferred to 10 ml volumetric flasks marked as A, B, C, D, 

E and F respectively diluted up to the mark using distilled water. The absorbance is measured at 247 nm and 257 nm against 

reagent as distilled water. The calibration curve was plotted between the concentration of Valganciclovir hydrochloride and the 

measured absorbance. It has shown in the figure 3. The data is obtained statistically to calculate the coefficient of correlation, 

linearity, range, slope and intercept.  



International Journal of Chemical & Pharmaceutical Analysis ……………January-March 2020 
 

Page 3 of 7 
 

2.5 Accuracy  

For assay methods, samples are prepared in triplicate at three concentration levels covering the specified three levels over a range 

of 50–150 % of the target concentration. 

 

2.6 Precision  

2.6.1 Intraday Precision: It is determined by analyzing the drug at a 6 different concentration and each concentration for six times 

on a same day and calculated the value of Mean, SD, and % RSD.  

2.6.2 Inter day Precision: It is determined similarly, but the analysis being carried out daily for six consecutive days and calculated 

the value of Mean, SD, and % RSD 

 

2.7 Limit of Detection and Limit of Quantification 

Limit of Detection and Limit of Quantification are two important performance characteristics in method validation. The LOD and 

LOQ are terms used to describe the smallest concentration of an analyte that can be reliably measured by an analytical procedure. 

The LOD and LOQ were based on the third approach and were calculated according to the 3.3σ/S and 10 σ/S criterions, 

respectively, where σ is the standard deviation of the S-intercepts of the regression lines and σ is the slope of the calibration 

curve. 

 

2.8 Preparation of Sample solution 

The marketed tablet formulation of Valganciclovir was analysed by the proposed method. Weigh about 20 tablets of Valganciclovir 

hydrochloride and grind to fine powder by using mortar and pestle. From this weigh about 10 mg of powder was transferred into a 

100 ml volumetric flask. Weighed powder was dissolved in 50 ml of distilled water and shaken for 15 minutes. The solution was 

filtered through Whatman filter paper no. 40 into 100 ml volumetric flask and diluted with the same solvent to get the 

concentration within the linearity. The absorbance was measured at 247 nm and 257 nm respectively and the concentration was 

determined from regression equation of calibration curve.  

 

2.9 Method Validation  

The method is validated according to the ICH guidelines Validation methods like Linearity, Precision, Accuracy, Ruggedness, LOD 

and LOQ was carried out according to the ICH guidelines. 

 All the tablet formulations contained different excipients and binders, which were added to the formulations along with the 

active pharmaceutical ingredients. These substances cause some interference during estimation of the active drug constituents. 

And the Interferences from the excipients were confirmed by performing the recovery experiments for which standard addition 

method was performed. So in order to ensure the accuracy and reproducibility of the results obtained, recovery studies were 

carried out by the addition of known amount of standard drug solution of Valganciclovir hydrochloride to pre-analyse the tablet 

sample solution at three different concentration levels within the range of linearity. The resulting mixtures were analysed by the 

proposed method. The data results obtained for the determination of Valganciclovir in tablet formulation by the proposed 

method. It is shown in Table no 2. Also, the experiment was repeated 6 times in a day to determine intraday precision and on the 

6 different days to determine interday precision. The percentage Relative standard deviation (%RSD) was calculated at each 

concentration level.   
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3. RESULTS AND DISCUSSION 

The development of new formulation or dosage form involves a number of stages and procedures and the analytical methods that 

are specific, accurate and precise plays a very important role in many of the essential features that are useful for an identical 

analytical system. An accurate, economical and rapid spectrophotometric method was developed for the quantitative estimation 

of Valganciclovir hydrochloride in bulk and tablet dosage forms. The linearity range of Valganciclovir hydrochloride was 

determined in Distilled water and found to be 1-6 µg/ml. It is shown in the table no 1.  Commercial formulations (tablet) 

containing Valganciclovir hydrochloride was successfully analysed by the proposed method. S.D. values were low that indicated 

reproducibility of the proposed method. The accuracy, recovery experiments were also performed by adding known amount of 

free drug to previous analysed by the proposed method. The results are summarized in Table 4. The percentage of drug recovered 

99.39 -100.4% was in good agreement with the added amount and labelled claim indicating reproducibility of the methods. 

Precision was performed by two ways interday and intraday precision. The results obtained are satisfactory and the %RSD values 

are low well within the range of ICH guidelines. Results are shown in the table no 3. Ruggedness was performed by the different 

analysts. The %RSD values are low well within the range of ICH guidelines. Results are shown in the table no. 5. 

 

Table 1: Results of calibration curve at 247-257 nm by Area under curve. 

Sr. No. Concentration Absorbance 
1 1µg/ml 0.033 
2 2 µg/ml 0.066 
3 3 µg/ml 0.10 
4 4 µg/ml 0.137 
5 5 µg/ml 0.175 
6 6 µg/ml 0.208 

 

Table 2:  Regression parameters of Valganciclovir hydrochloride by Area under curve 

Sr. No. Regression Parameters Value 
1 Beer’s law Range 1-6μg/ml 
2 λMax 247-257nm 
3 Regression Equation Y=0.0354x-0.0041 
4 Slope (b) 0.0354 
5 Intercept(a) 0.0041 
6 Correlation coefficient (r2) 0.9994 
7 Sandell’s Sensitivity 0.0294 
8 Molar extinction co-efficient 3.4×10-4 

9 Limit of Detection 0.0522μg/ml 
10 Limit of quantitation 0.1589μg/ml 

 

     Table 3: Results of precision for Valganciclovir hydrochloride at 252 nm by Area under curve 
 

Concentration (μg/ml) 
Intra-day Absorbance 

± SD** 
% RSD 

Inter-day Absorbance 
±SD** 

%RSD 

1 0.0335±0.0005 1.49 0.0335±0.0005 1.49 
2 0.0655±0.00125 1.83 0.066±0.00057735 0.86 
3 0.1015±0.00160 1.58 0.101±0.001527525 1.5 
4 0.1355±0.00170 1.25 0.1366±0.001105542 0.8 
5 0.1768±0.00203 1.13 0.1766±0.001972027 1.07 
6 0.2083±0.00221 1.05 0.2083±0.001374369 0.65 
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Table 4: Results of accuracy for Valganciclovir hydrochloride at 252nm by Area under curve 
 

Spiked levels 
Amount of sample 

(μg/ml) 
Amount of Standard 

(μg/ml) 
Amount 

recovered 
% Recovery ±SD** % RSD 

50 3 4.5 4.48 100.4±1.491 1.48 
100 3 6 5.94 99.18±0.150 0.15 
150 3 7.5 7.48 99.39±1.675 1.68 

**Average of six determinations 
 

Table 5: Results of Ruggedness for Valganciclovir hydrochloride at 252 nm by Area under curve 
 

Analysts Analyst-1 Analyst-2 Analyst-3 Mean absorbance ±SD** %RSD 
1 0.034 0.033 0.033 0.0333±0.000577 0.000577 
2 0.066 0.064 0.066 0.0653±0.001155 0.001155 
3 0.102 0.099 0.1 0.1003±0.001528 0.001528 
4 0.136 0.135 0.137 0.136±0.001 0.001 
5 0.178 0.176 0.175 0.1763±0.001528 0.001528 
6 0.21 0.207 0.208 0.2083±0.001528 0.001528 

 

 
 

Fig. 2: Area under curve spectra of Valganciclovir hydrochloride showing the absorbance from 247nm to 257nm. 
 

 

Fig. 3: Area under curve overlain spectra of Valganciclovir hydrochloride showing the absorbance from 247nm to 257nm. 
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Fig. 4: Linearity curves for Valganciclovir hydrochloride by Area under curve 

 

4. CONCLUSION 

From the above it can be concluded that all validation parameters such as precision, accuracy, linearity, LOD, LOQ and Ruggedness 

met the predetermined acceptance criteria as mentioned in ICH guidelines. The developed spectrophotometric method is simple, 

rapid, accurate, and precise and can be applied for routine analysis of Valganciclovir hydrochloride in bulk and its dosage forms. 
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