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AbSTRACT

 Using RP-HPLC, an accurate and precise technique for the measurement of Temozolomide 
in its pharmaceutical dose form was developed and validated. Chromatographic separation was 
achieved on an X Terra RP 18(250mm x 4.6mm), 5µ column using a mobile phase consisting 
of methanol and buffer in the ratio of 10:990v/v. The flow rate was 1mL/min with the detection 
wavelength of 254nm and retention time was found to be 20 minute. The developed method was 
validated according to ICH guidelines. With a correlation coefficient of 0.9990, linearity was observed 
in the range of 50-150 percent. The %RSD of the developed method for precision and Intermediate 
precision was found to be 0.65% and 0.59% respectively. With a percent recovery of 99.82±0.045, 
the approach was confirmed to be reliable. All of the validation parameters yielded results that 
were within acceptable limits. It was discovered that the procedure was accurate, exact, specific, 
rugged, and durable. As a result, the newly discovered approach can be used for  finish product 
of quality control and stability testing on a regular basis and it has been confirmed to be stable for 
Temozolomide is available in both pure and pharmaceutical  dose forms.

Keywords: RP-HPLC, Temozolomide capsules, Method development, Validation and Method 
Stability indicating.

INTRODUCTION

 Imidazotetrazine derivative of temozolomide. 
The chemical name of Temozolomide is 3,4-dihydro-
3-methyl-4-oxoimidazo[5,1-d]-as-tetrazine-8-
carboxamide1. Temozolomide is an anticancer agent 
that is used to treat Grade IV astrocytoma, a type of 
aggressive brain tumor also known as glioblastoma 
multiforme, and skin cancer2. Temozolomide inhibits 
DNA replication and so has antineoplastic action 

that is time-dependent. Temozolomide sold under 
the brand name Temodar and is taken by mouth or 
via intravenous infusion3.

Fig. 1. Structure of Temozolomide
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 Temozolomide is available as a capsule 
or as an injectable powder. It is available in the 
pharmaceutical market for the effective treatment of 
different types of cancer. Temozolomide is a drug that 
comes in both bulk and pharmaceutical dosage forms.

 As a result, drug quality testing is critical in 
the pharmaceutical industry. The branch of chemistry 
dealing with the separation, identification, and 
determination of compounds is known as analytical 
chemistry. The proportions of the constituents that 
make up a sample of matter. It is mostly used for 
qualitative compound identification or detection, 
as well as quantitative assessment of components 
present in bulk and medicinal formulations4.

 A review of the literature for temozolomide 
analysis indicated that there are multiple extant 
methods for temozolomide analysis, including 
several techniques such as spectrophotometric5, 
HPLC6, colorimetric7, LC/MS8 and UPLC9 methods for 
the determination of Temozolomide in single dosage 
form and HPLC10. The purpose of this research was 
to create and test a new HPLC method for estimating 
Temozolomide that was simple, precise, economical, 
cost-effective, and took less time. The proposed 
HPLC method's major application is to figure out 
how much medication is in commercial formulations. 
The newly designed approach was verified in 
accordance with the International Conference on 
Harmonization (ICH) criteria. Validation of system 
appropriateness, linearity, precision, accuracy, 
specificity, ruggedness and robustness, detection 
limit, and limit of quantification11,12.

MATERIAL AND METHOD

Reagents and Chemicals
 Choksi Lab Indore (MP) Marketed Capsule 
formulation NATCO Pharma Ltd provided. As a sample 
of donations, Temozolomide (purity: 99.8%). A local 
drugstore sold a tablet containing 20 milligrams of 
TMZ. Merck India supplied the HPLC-grade methanol 
and water. Other solvents used were analytical grade, 
glacial acetic acid and ammonium format.

Instrument and Analytical conditions
 Waters alliance HPLC 2996 with a Waters 

photodiode array detector  and UV-Vis detector 2487 
was used for the analysis. The chromatographic 
separation was performed in X terra RP18, (250mm 
x 4.6mm), 5µ (Waters, Ireland). The mobile phase 
consisted of buffer and methanol (contain 0.4 g of 
ammonium format into 1000 mL volumetric flask). 
The newly prepared mobile phase was filtered using 
0.20 μm nylon membrane filter pore size and pumped 
with a flow rate of 1.0 mL/min in isocratic mode. The 
analyte elution was monitored at 245nm wavelength.

Preparation of Mobile phase
buffer
 Transfer 0.4 g of ammonium format in to 
1000 mL volumetric flask and dilute up to mark with 
water and mix well.

 Prepare mixture of buffer: methanol in the 
ratio of 990 : 10. Filter and degas prior to use. (Use 
before 72 h after preparation).

Preparation of Diluent
 Use mixture of 0.1 percent (v/v) of glacial 
acetic acid solution, prepared in water.

Preparation of Standard
 Transfer about 25 mg of Temozolomide 
WRS precisely weighed in a 25 mL volumetric flask. 
Dissolve and dilute up to the mark. Dilute 5 mL  
to 100 mL diluent of this solution. Temozolomide (50 ppm).

Preparation of Sample
 Weigh and report the weight of 20 
undamaged capsules (W1). Empty the contents of 
the capsules into an appropriate container as fully 
as possible. Remove the contents from the interior 
of each capsule shell with a cotton swab. Weigh 
20 empty pill shells precisely (W2). Calculate the 
average capsule fill weight. Weigh and transfer a 
part of the capsule blend, equal to roughly 25 mg 
of Temozolomide, to a 25 mL volumetric flask with 
precision. Add about 10 mL of diluent and sonicate 
for about 10 min shaking occasionally. Allow to cool 
to ambient temperature before diluting to volume 
with diluent. Centrifuge the resultant solution for  
10 min at 3000 RPM. Further dilute 5 mL of this 
solution to 100 mL volumetric flask and dilute up to 
the mark with diluent.
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Method validation
 The technique was verified in accordance 
with ICH standards13. All of the qualities of accuracy, 
precision, linearity, specificity, ruggedness, 
robustness, and stability were confirmed. Degradation 
experiments were also carried out by exposing Acidic, 
basic, peroxide, thermal, neutral, and photolytic 
conditions are all used to test the drug's solution.

RESULTS AND DISCUSSION

 Several mobile phase ratios at varying flow 
rates were initially explored to elute the medications 
in order to develop the method. Based on peak 
parameters, the mobile phase was chosen to be 
a combination of buffer (0.4 g ammonium format 
into 1000 mL volumetric flask): methanol in the 
ratio of 990: 10v/v at 1.0 ml/min in Revers phase  
isocratic mode. The medicines were separated 
using a Discovery RP 18, (250 x 4.6) mm, 5) column. 
The temperature in the column oven was kept at  
25 degrees Celsius. The wavelength of 254nm was 
identified as the most suitable for drug monitoring. 
The chromatographic system was injected with 
the prepared standard and sample solutions, and 
the system suitability and percent assay were 
determined. The chromatograms of the standard, 
and sample were depicted in Figs. 2, and 3, 
respectively.

 The validation parameters were used 
to validate the created technique. To verify the 
method's linearity, dilutions of the standard solution 
in the concentration range of 50 g/mL-150 g/mL 
for Temozolomide were prepared. Peak areas and 
concentrations for Temozolomide pharmaceuticals 
were displayed on a graph, and the correlation 
coefficient was determined to be 0.9990, suggesting 
that the technique follows Beer's law. Fig. 4 shows 
the linearity charts.

Fig. 2. Standard chromatogram

Fig. 3. Sample as Such

Fig. 4. Linearity of response 

Table 1: Results of system suitability and 
validation parameter

Parameters Temozolomide

Specificity Specific
Precision (% RSD) 0.65
Accuracy (% Recovery) 50% to150%
Linearity range (µg/ml) 25-75
Correlation coefficient (r) 0.9990
Method Robustness Robust method
Method Stability Stable method
Tailing factor 1.15
Plate count 7036

 The RSD percentage variation was 
determined to be 0.38 for Temozolomide, indicating 
that the technique is accurate. The percentage 
recovery was 98.0 percent-100.2 percent for 
Temozolomide, which showed that the technique was 
correct. The approach was determined to be specific 
since excipients do not interfere with the drug's 
retention period. The technique was discovered 
to be tough and reliable. To test the stability of the 
medicines, the standard pharmaceuticals were 
exposed to forced deterioration conditions. The 
medicines were determined to be stable since their 
degradation was within the net degradation limits 
under various stress situations. Table 2 and Fig. 5 
show the findings of the forced deterioration research 
as well as the chromatograms.
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Table 2: Result of Forced degradation studies 

Conditions and time % Assay Purity angle Purity threshold

Sample as is 101.96 0.072 0.258
Acid degradation (2 mL 1N HCl, Kept at RT for 2 minutes) 36.10 0.174 0.358
Alkali degradation (1 mL 1N NaOH, Kept at RT for 2 minutes) 69.07 0.092 0.288
Peroxide degradation (1 mL 3.0% H2O2, Heat in water bath at 80°C for 4 minutes.) 99.30 0.077 0.260
UV degradation (24 h at 254 nm) 98.50 0.082 0.270
Thermal degradation (Heat in water bath at 80°C for 4 minutes) 96.82 0.091 0.265

CONCLUSION

 Using RP-HPLC, a stability indicating 
technique for Temozolomide determination in 
Temozolomide capsule’s dosage form was established. 
The verified technique was accurate, exact, specific, 
linear, rugged, robust and stable. The medicines 
were shown to be stable under forced degradation 
circumstances, according to the results of the 
research. This technique is suitable for determining 

Fig 5: Specificity of methods 

Temozolomide in its dose form for routine analysis.
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