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ABSTRACTABSTRACTABSTRACTABSTRACT 

A simple, rapid, precise, accurate and sensitive reverse phase liquid chromatographic method has been developed 

for the determination of Gemcitabine hydrochloride in bulk and parentral dosage form. The chromatographic 

method was standardized using ODS column with PDA detection at 285 nm and mobile phase consisting of 

ammonium acetate (0.025M): methanol (40:60 v/v) at a flow rate of 1.0 mL/min. The proposed method was 

successfully applied to the determination of Gemcitabine hydrochloride in bulk and parentral dosage form. The 

method was linear over the range of 5 – 40µg/mL. The recovery was in the range of 98.17 to 100. 40% and limit 

of quantification was found to be 0.16µg/mL. Different analytical performance parameters such as precision, 

accuracy, limit of detection, limit of quantification and robustness were determined according to International 

Conference on Harmonization (ICH) Q2Bguide. 
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    

Gemcitabine HCl is a difluoro analog of 

deoxycitidine used as anticancer drug. Only limited methods 

have been described in the literature for the determination 

of gemcitabine HCl which includes the use of HPLC with 

variable walength detector detection (4,5) and LC-MS (6). The 

aim of this study is development of a simple, precise, rapid 

and accurate reverse phase HPLC method for the 

estimation of Gemcitabine HCl in parenteral dosage 

form.The present work describes the development of a 

validated. RP-HPLC method in pharmaceutical dosage form. 

The present RP-HPLC method was validated following the 

ICH guidelines(8). 

    

MATRIALS AND METHODSMATRIALS AND METHODSMATRIALS AND METHODSMATRIALS AND METHODS    

Reagents and chemicalsReagents and chemicalsReagents and chemicalsReagents and chemicals::::    

The HPLC solvents were used of Merck (India) 

Ltd. Ammonium    acetate (HPLC grade) HPLC grade water 

was used to prepare all the solutions required for the 

method. 

    

Apparatus and chromatographic conditionsApparatus and chromatographic conditionsApparatus and chromatographic conditionsApparatus and chromatographic conditions::::    

Quantitative HPLC was performed on an isocratic 

high pressure liquid chromatography (Shimadzu SPDM20A) 

equipped with a series LC-20 AT pump, photo diode array 

detector. Analytical ODS column (4.6mm x 250mm, 5µ) was 

used and the system connected with the help of LC- 

 

 

 

prominence software in a computer system for data 

integration and processing. 

 

ChromatographChromatographChromatographChromatographic conditionsic conditionsic conditionsic conditions::::    

The mobile phase mixture, ammonium acetate 

(0.025 M) and methanol (40:60 v/v) was filtered through 

0.45µm membrane filter, sonicate for 10 minutes to degas 

the mixture. The flow rate of the mobile phase was 

maintained at 1.0mL/min. The column temperature was set 

at 25 ± 10C and the detection was carried out at 285 nm. 

The run time was set at 10 minutes and the volume of 

injection loop was 20µL. 

 

Preparation of standard solutionsPreparation of standard solutionsPreparation of standard solutionsPreparation of standard solutions::::    

About 50mg of Gemicitabine hydrochloride RS was 

taken in 50mL volumetric flask and made up to volume 

with methanol to get a concentration of 1000µg/mL. The 

solution was filtered and 5mL of filtrate was transferred to 

50mL volumetric flask and volume adjusted up to mark with 

methanol to give a solution containing 100µg/mL 

Gemicitabine hydrochloride. 

    

Preparation of sample solutionsPreparation of sample solutionsPreparation of sample solutionsPreparation of sample solutions::::    

The lyophilized powder equivalent to 50mg was 

transferred to a 50mL standard flask. The powder was 

vortexes with methanol and made to volume with the same 

to get a concentration of 1000µg/mL. The solution was 

filtered through 0.45µm membrane filter and 5mL of filtrate 
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was diluted to 50mL with methanol solution to get a 

concentration of 100µg/mL. 

 

Assay methodAssay methodAssay methodAssay method::::    

With the optimized chromatographic conditions, a 

steady baseline was recorded, the mixed standard solution 

was injected and the chromatogram was recorded. The 

retention time of Gemcitabine hydrochloride was found to 

be 6.7min respectively.  This procedure was repeated for 

the sample solution obtained from the formulation. The 

response factor (peak area ratio of standard peak area and 

internal standard peak area) of the standard solution and 

Sample solution was calculated. The concentration of the 

drugs was calculated using following formula: 

 

                  Response factor of the sample 

Concentration of drugs = ------------------------- x Concentration of standard 

Response factor of the standard 

    

RESRESRESRESULTSULTSULTSULTS    

Estimation of Gemcitabine hydrochloride in dosage formsEstimation of Gemcitabine hydrochloride in dosage formsEstimation of Gemcitabine hydrochloride in dosage formsEstimation of Gemcitabine hydrochloride in dosage forms::::    

The HPLC procedure was optimized with a view 

to develop precise and stable assay method. The pure drug 

Gemcitabine hydrochloride run with a ODS column (4.6mm 

x 250mm i.d., 5u) with a mobile phase of a mixture of 

ammonium acetate and methanol (adjusted to at a flow rate 

of 1.0 ml/min with detection at 285 nm gave sharp and 

symmetrical peaks with retention time 6.7min for 

Gemcitabine hydrochloride respectively. The typical 

chromatogram of sample solution is shown in Figure.1. 

Detection was done at 285 nm. The peak area ratio of 

standard and sample solutions was calculated. The assay 

procedures were repeated for six times and mean peak 

area and mean weight of standard drug was calculated. 

The percentage of individual drug found in formulations, 

mean, standard deviation in formulations were calculated 

and presented in Table 1. The results of analysis shows 

that the amounts of drug were in good agreement with the 

label claim of the formulation. 

 

Method Method Method Method validationvalidationvalidationvalidation::::    (8(8(8(8----15)15)15)15)        

Accuracy and precision: Accuracy and precision: Accuracy and precision: Accuracy and precision: The accuracy of the 

method was determined by recovery experiments. The 

recovery studies were carried out three times and the 

percentage recovery and standard deviation of the 

percentage recovery were calculated and presented in 

Table.1. From the data obtained, added recoveries of 

standard drugs were found to be accurate. 

 

The method was found to be accurate with the 

percentage recovery 98.17 to 100.40%. Precision of the 

method was demonstrated by inter day and intraday 

variation studies. In the intraday studies, six repeated 

injections of standard and sample solutions were made and 

the response factor of drug peaks are calculated and 

presented in Table.2. In the inter day variation studies, six 

repeated injections of standard and sample solutions were 

made for three consecutive days and response factor of 

drug peaks are calculated and presented in Table 2. From 

the data obtained, the developed RP-HPLC method was 

found to be precise. 

 

TableTableTableTable....1. 1. 1. 1. Results of analysis of formulation and recovery 

Studies 

Drug Drug Drug Drug     
Intial amountIntial amountIntial amountIntial amount    

    (mg)(mg)(mg)(mg)    

Fortified amountFortified amountFortified amountFortified amount    

(mg)(mg)(mg)(mg)    

RecoveryRecoveryRecoveryRecovery    

(%)(%)(%)(%)    

RSDRSDRSDRSD    

(%)(%)(%)(%)    

Brand I 

 

 

Brand II 

250 

 

 

250 

25 

50 

100 

25 

50 

100 

99.43 

98.17 

98.57 

100.40 

98.30 

99.71 

1.32 

1.28 

1.70 

1.81 

1.10 

1.53 

 

TableTableTableTable....2: 2: 2: 2: Intraday and interday precision studies of 

Gemcitabine hydrochloride 

DrugDrugDrugDrug    

 

Concentration Concentration Concentration Concentration 

(ug/ml)(ug/ml)(ug/ml)(ug/ml)    

IntraIntraIntraIntra----day day day day 

precisionprecisionprecisionprecision    

Mean RRF Mean RRF Mean RRF Mean RRF ++++    

SDSDSDSD    

RSD RSD RSD RSD 

(%)(%)(%)(%)    

InterInterInterInter----day day day day 

precisionprecisionprecisionprecision    

Mean RRF Mean RRF Mean RRF Mean RRF ++++    

SDSDSDSD    

RSDRSDRSDRSD    

(%)(%)(%)(%)    

Brand 

I 

 

 

Brand 

II 

10 

15 

20 

10 

15 

20 

3.58 + 0.04 

5.49 + 0.07 

7.17 + 0.13 

4.17 + 0.09 

6.35 + 0.12 

8.15 + 0.10 

1.11 

1.27 

1.81 

2.15 

1.88 

1.17 

3.47 + 0.06 

5.12 + 0.11 

7.25 + 0.12 

4.23 + 0.03 

6.13 + 0.08 

8.21 + 0.15 

1.72 

2.14 

1.65 

0.70 

1.30 

1.82 

The method was found to be with the %RSD 1.11 TO 2.15 

intraday 0.70 to 2.14 for inter day 

    

Linearity and Range:Linearity and Range:Linearity and Range:Linearity and Range: 

Linearity was studied by preparing standard 

solution at different concentration levels. The linearity range 

was found to be 5-40µg/mL. The LOD and LOQ for 

Gemcitabine hydrochloride were found. The results are 

tabulated in Table.3. 

 

TableTableTableTable 3333: Analytical performance parameters of Gemcitabine 

hydrochloride 

Statistical parametersStatistical parametersStatistical parametersStatistical parameters    Gemcitabine hydrochlorideGemcitabine hydrochlorideGemcitabine hydrochlorideGemcitabine hydrochloride    

Linearity range, ug/ml 5-25 

Correlation coefficient (R) 

Regression coefficient (R2) 

Limit of detection, ug/ml 

Limit of quantification, ug/ml 

0.9995 

0.9989 

0.05 

0.16 

 

Robustness:Robustness:Robustness:Robustness:    

The study was done by small deliberate changes 

in the chromatographic conditions at different levels and 

relative retention factor (RRF) is noted for Gemcitabine 

hydrochloride. Small variations in the mobile phase ratio 
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and flow rate were done and the results were presented in 

table 4. 

 

TableTableTableTable....4444: Robustness study for Gemcitabine hydrochloride 

Condition Condition Condition Condition     RRFRRFRRFRRF    RSDRSDRSDRSD(%)(%)(%)(%) 

Mobile phase ratio (w/v) 

36:64 

38:62 

40:60 

Flow rate (ml/min) 

0.9 

1.0 

1.1 

 

5.51 

5.45 

5.44 

 

5.39 

5.41 

5.44 

 

0.65 

1.76 

1.01 

 

1.30 

1.23 

0.98 

The method exhibited good robustness because 

the changes made in chromatographic conditions did not 

influence the analytical results. 

 

Solution stability:Solution stability:Solution stability:Solution stability:    

In order to demonstrate the stability of both 

standard and sample solutions during analysis, both 

solutions were analyzed over a period of 5 h at room 

temperature. The results show that for both solutions, the 

retention time and peak area of Gemcitabine hydrochloride 

remained almost unchanged and no significant degradation 

within the indicated period, thus indicated that both 

solutions were stable for at least 5 h, which was sufficient 

to complete the whole analytical process. 

 
FigureFigureFigureFigure.1: Typical chromatogram of Gemcitabine 

 
FigureFigureFigureFigure....2222:::: Calibration curve of Gemcitabine hydrochloride 

    

CONCLUSIONCONCLUSIONCONCLUSIONCONCLUSION    

An analytical liquid chromatographic method was 

developed and validated for the determination of 

Gemcitabine hydrochloride in parentral dosage form. The 

developed method was found to be specific, accurate, 

precise, robust, economic and rapid for its intended use. 
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