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Abstract
A simple, rapid and sensitive spectrophotometric method for the determination of Ganciclovir 

was developed. The method is based on the proton transfer reaction of drug with quinalizarin 

reagent in aqueous solution to form violet product which shows maximum absorbance at 560 

nm. Beer's law was obeyed in the concentration range   1-20 μg.mL-1 with an average recovery 

(accuracy) of 99.02% and precision (RSD) of less than 2.0%. The molar absorbtivity was 

8.93x103 l.mol-1.cm-1 with LOD of 0.21 μg.mL-1 and LOQ of 0.71 μg.mL-1. The proposed method 

was further applied to the determination of the drug in pharmaceutical formulations as an 

injection and capsule and the results were comparable with the certified values of 

pharmaceutical formulations.  
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Introduction  
Ganciclovir (GCV) or 9-(1, 3-dihydroxy-2-propoxymethyl)guanine, (Figure 1),is 

an acyclic nucleoside analogue of 2-deoxyguanosine that inhibits replication of herpes 

viruses. It is used for the prevention of cytomegalovirus (CMV) disease in organ or 

bone marrow transplant recipients and in HIV-infected individuals who are at risk of 

developing CMV disease.  GCV is a white crystalline powder with a molecular formula 

of C9H13N5O4 and a molecular weight 255.23 g/mol [1, 2].

Figure 1: The chemical structure of ganciclovir 

Various analytical techniques were used for the determination of GCV in 

biological fluids or pharmaceutical formulations which include high-performance liquid 

chromatography,[3] capillary electrophoresis,[4] differential pulse and square wave 
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voltammetry[5]. These techniques require sophisticated instruments and expensive 

reagents and involve several manipulation steps and derivatization reactions. 

However, spectrophotometric techniques continue to be the most preferred methods 

for routine analytical work due to their simplicity and reasonable sensitivity, along with 

significant economical advantages. Literature survey revealed few spectrophotometric 

methods which have been developed for the determination of GCV in bulk drug and its 

pharmaceutical formulations such as the reaction of GCV with  p-dimethylamino 

cinnamaldehyde, [6] a charge transfer reaction of GCV (n- electron donor ) with several 

 and   acceptors[7] and first order derivative spectroscopy.[8] GCV also was 

determined at 253 nm in 0.1 N HCl and at 266 nm in 0.1 N NaOH [9], the oxidation of 

the drug by different inorganic oxidants in acidic medium[10] and the reduction of 

potassium permanganate by ganciclovir in alkaline medium[11].

Quinalizarin has been frequently utilized as an analytical reagent in 

pharmaceutical analysis. It has been used for the colorimetric determination of 

piroxicam and tenoxicam,[12] albendazole,[13] azithromycin,[14]  cephalexin [15],  aliphatic 

amines. [16]

In this work quinalizarin reagent was used for the spectrophotometric 

determination of ganciclovir via proton transfer reaction in aqueous solution. 

Experimental

Apparatus

A digital double beam Shimadzu UV-1650 spectrophotometer with 1- cm glass 

cells used for all spectral and absorbance measurements. The pH of the solutions 

was measured by HANNA (pH211) Microprocessor pH meter. 

Reagents 

All chemicals used were of the highest purity available which were provided by 

BDH and Fluka companies. Ganciclovir was obtained from (European Directorate for 

the Quality of Medicines & HealthCare). 

Standard ganciclovir (1000 µg.mL-1) solution

A stock standard solution of 1000 μg.mL-1 GCV was prepared in distilled water 

and diluted further with distilled water to get a working solution of  100 μg.mL-1.

 Quinalizarin (QA) 2x10-4 M solution  

This solution was prepared by dissolving 0.0136 g of quinalizarin in a adequate 

quantity of absolute ethanol and diluted to the mark in a 250 mL volumetric flask with 

the same solvent. The solution was stable for at least one month. 

0.1% w/v surfactant 

(Cetavlon, cetyltrimethylammonium bromide and sodium dodecyl sulphate ) in 

water.
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Buffer solutions pH 10 [17]

Carbonate buffer : a solution of sodium carbonate (0.05 M) was adjusted to pH 10 with  

a pH meter by the addition of adequate amount of 0.1 M HCl. 

Phosphate buffer : 0.05  M  NaH2PO4, 0.1  M  HCl. 

Borate buffer : 0.025 M  Na2B4O7. 10 H2O, 0.1 M NaOH.      

Procedure for calibration      

To a series of 10 mL volumetric flasks, increasing volumes of ganciclovir 

working standard solution were transferred to cover the range (1-20) μg.mL-1 in final 

dilution. Quinalizarin solution (4 mL of 2x10-4 M) was added. The solution was diluted 

to the mark with distilled water. The absorbance was measured at 560 nm after 5 

minutes at room temperature against the blank solution which was prepared in a 

similar way.

Assay procedure for dosage forms 

1-Injection: 

Several vials of cymevene (IV) from Roche, that contain 500 mg ganciclovir, 

were obtained. The contents of two vials were mixed, and an amount equivalent to 500 

mg of the component was weighed and dissolved in distilled water and filtered then 

completed to the mark in a 100 mL volumetric flask. From the above solution 20 mL 

was pipette into a 100 mL volumetric flask and the volume was made up to the mark 

with distilled water. Further dilution was made with distilled water to get the 

concentration of 100 μg.mL-1.The solution was proceeded as described under 

procedure for calibration. 

2-Capsule: 

The mixed contents of 10 capsules (Lovir from Oubari Pharma – Aleppo – Syria) 

were accurately weighed. An amount equivalent to 250 mg of the drug was dissolved 

in sufficient quantity of distilled water and filtered then the volume was made up to 100 

mL with distilled water. From the above solution   40 mL was pipette out into a 100 mL 

volumetric flask and the volume was made up to the mark with distilled water. Further 

dilution was made with distilled water to get the concentration of 100 μg.mL-1.  The 

solution was prepared as described under procedure for calibration. 

Results and discussion 
Absorption spectrum  

Ganciclovir reacted with quinalizarin in aqueous solution to give violet colored 

complex with maximum absorption at 560 nm, whereas the reagent blank gives 

maximum absorption at 480 nm (Figure 2). 
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Effect of time and temperature: 

           The reaction time was determined by following the color intensity at room 

temperature and in thermostatically controlled water bath adjusted at   40 and 50 C°. 

The experiment showed that the color of the solution developed after 5 minutes and 

the absorbance remained stable for more than two hours. All studied conditions were 

optimized at room temperature (30 ±1 C°), at which the best color intensity was 

obtained (Figure 4). 

Figure 4: Effect of time and temperature on the absorbance of  

10 μg mL-1 GCV – quinalizarin complex

Effect of surfactant 

Different types of surfactants, including cetavlon, cetyltrimethylammonium 

bromide (CPC) and sodium dodecylsulphate (SDS) were tested to enhance the 

absorption of the colored product. Unfortunately none of them improve the absorption 

and therefore they were excluded from this study. 

Quantification

Under the experimental conditions, standard calibration graph for ganciclovir 

was constructed by plotting the absorbance versus concentration (Figure 5). Beer's law 

plot was obeyed in the concentration range (1-20) μg.mL-1 for GCV with a correlation 

coefficient, molar absorbtivity, regression equation were given in Table 1. In order to 

determine the accuracy and precision of the proposed method, the recovery (R %) and 

relative standard deviation (RSD %) for three different concentrations of drug were 

also calculated and recorded in table 2. 
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Figure 5: Calibration graph of ganciclovir 

 Table 1: Quantitative parameters for the complexation of GCV with Quinalizarin

ValuesParameter

560 max   (nm)

1-20 Beer's  law limit (μg.mL-1)

8.93x103Molar absorptivity (l.mol-1.cm-1)

Regression  equation(Y)* 

0.035 Slope (a) 

0.002Intercept(b)

0.998 Correlation coefficient (r)

0.21  LOD ( μg.mL-1)

0.71 LOQ  ( μg.mL-1)

 *Y=ax+b, where x is the concentration of GCV in μg.mL-1 and Y is the absorbance. 

       
Table 2: Accuracy and precision of the method. 

RSD* (%) Recovery* (%) 
Found

(μg. mL-1)
Taken 

(μg. mL-1)

 ± 1.07 99.00 4.95 5

±0.71 98.80 9.88 10 

±0.46 99.26 14.89 15 

*   Average of six determinations 

Effect of interferences

To check the selectivity of the method, 10 g. mL-1 of ganciclovir was 

determined using the recommended procedure in the presence of foreign compounds 

that are usually present in pharmaceutical formulations. The results didn't show any 

interfering effect on the present method which indicate that the method was selective 

(Table 3). 

y = 0.035x + 0.002
R² = 0.998
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Table 3: Effect of excipients for assay of ganciclovir

Recovery* (%) ± SD of 10 μg mL-1 GCV per μg excipient 
added Excipient 

300020001000500

101.44±1.18 102.85±0.34 99.98±0.45 101.45±0.92 Starch 

101.99±0.67 101.55±0.55 98.54±0.43 102.43±1.54 Magnesium stearate 

103.11±1.32 103.31±0.6998.67±0.24 102.65±0.81 Croscarmellose  sodium 

101.49±0.24 102.32±0.12 99.76±0.84 99.54±0.98 Microcrystalline cellulose 

* Average of three measurements.   

Stoichiometry and reaction mechanism 

In the present work the stoichiometric ratio for the reaction of ganciclovir with 

quinalizarin was investigated through applying the continuous variation (Job's) 

method[18], with using equimolar solutions of each (2x10-4 M). It was found that 

ganciclovir forms a product with quinalizarin in the ratio of 1:1, as it is evident in figure 

6. The probable reaction mechanism based on the reported method is given in 

scheme1. 

Figure 6: Continuous variation plot for reaction of ganciclovir with quinalizarin under 

the optimum conditions. 

Scheme 1: Proposed reaction mechanism for assay of GCV
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It is evident from this table that the present method has good sensitivity 

compared to some recently published methods on GCV determination.

Conclusion 
The proposed method is very simple, rapid and sensitive. The method does not 

involve the use of complicated sample preparation. Low value standard deviation 

shows that the method is precise, whereas high percentage of recovery shows that the 

method is free from interference of the excipients used in the formulations, also the 

reported method requires neither buffer solution nor solvent extraction. Therefore the 

method can be useful in routine quality control analysis.
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