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ABSTRACT : 

For the quantitative determination of anastrozole in 

pharmaceutical tablet dosage forms an accurate, 

highly sensitive, precise, simple, efficient, and 

reproducible isocratic Reversed Phase-High 

Performance Liquid Chromatography (RP-HPLC) 

method was developed and validated. Waters 

Symmetry ODS C18 RP Column (250mmx4.6mm, 

5μm) was used in isocratic mode to develop the RP-

HPLC method. The mobile phase contained a 75:25 

v/v mixture of acetonitrile and phosphate buffer pH-

3.00 (pH was adjusted with ortho phosphoric acid). 

The flow rate was 1.0ml/min, and the effluent was 

measured at 241nm UV wavelength using an ELICO 

SL-159 UV-Vis spectrophotometer. Anastrozole's 

retention time was discovered to be 3.461 minutes. 

Anastrozole's linearity and range were found to be 0-

140 μg/ml, with a correlation coefficient of 0.999. 

According to ICH guidelines, the method was 

validated over the analyte concentration range of 30-

70 μg/ml, and its accurate accuracies of three 

concentrations ranged from 98-102%. Specificity, 

linearity, precision, accuracy, robustness, limit of 

detection (LOD), and limit of quantitation (LOQ) 

were all evaluated using the International 

Conference on Harmonization (ICH) Q2 R1 

guidelines. The developed method was successfully 

used to quantify the bulk and active pharmaceutical 

ingredient content of tablet dosage form. 

KEYWORDS:Anastrozole, Isocratic RP-HPLC, 

UV-Visible detector, Validation Methods. 

 

I. INTRODUCTION 
Anastrozole chemically designated as2-[3-

(1-cyano-1-methyl ethyl)-5-(1H-1, 2, 4-triazol-1-yl 

methyl) phenyl] -2-methyl propanenitrile is a non-

steroidal aromatase inhibitor of modern trend with 

molecularformula C17H19N5[1,2,3]. It selectively 

inhibits the aromatase enzyme. The primary source 

of circulating oestrogen (estradiol), which is 

produced by the adrenal glands and converted to 

estrone by the action of aromatase found in 

peripheral tissues [4]. This causes a decrease in 

serum and tumoroestrogen concentration, resulting 

in a decrease in tumor mass in women. Anastrozole 

is used for the treatment of post - menopausal 

women with breast cancer. It is indicated for 

adjunctive treatment (surgery) and is also used in 

metastatic breast cancer. It works by lowering 

oestrogen hormone levels, which aids in tumor 

shrinkage and growth [5,6].Anastrozole has been 

studied for its ability to reduce estrogens, including 

estradiol, in men. It may also help to lower the risk 

of stroke, heart attack, chronic inflammation, 

prostate enlargement, and prostate cancer [7]. 

According to the literature review, there are 

only a few analytical methods available for the 

separation and estimation of anastrozole, such as 

HPLC, HPTLC, UV-Visible analysis, GC, and LC-

MS [8]. In the literature, there are only a few 

analytical HPLC methods for determining 

anastrozole in bulk and pharmaceutical dosage forms 

[9, 10]. So far, the reported HPLC methods in the 

literature are thought to be cost prohibitive, time 

consuming, and have poor symmetry. In fact, there 

is a need for the development of a novel, simple, 

quick, and reproducible RP-HPLC analytical method 

for determining anastrozole in bulk and 

pharmaceutical dosage forms. 

The goal of this work is to create a new, 

simple, and precise method for evaluating 

anastrozole drug by RP-HPLC method in bulk and 

tablet dosage forms, as well as studies on its 

stability. This method had the advantage of a shorter 

retention time, a shorter runtime, and simple mobile 

phase preparation. 
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Figure 1 :Chemical structure of Anastrozole 

 

II. MATERIALS AND METHODS 
MATERIALS 

Sd Fine-Chem Ltd. in Mumbai provided 

the HPLC grade water; dipotassium hydrogen 

orthophosphate; potassium dihydrogen 

orthophosphate and orthophosphoric acid. We 

bought acetonitrile and methanol from LobaChem in 

Mumbai. 

 

SOLUTIONS PREPARATION 

STANDARD SOLUTION PREPARATION 

A working concentration of around 50 

µg/ml is recommended. Transfer 25mg of the 

working standard anastrozole correctly weighed into 

a dry, clean 25ml volumetric flask. Then, in order to 

achieve a concentration of 1000 µg/ml, prepare up 

to the mark using the same mobile phase or solvent. 

Finally, prepare the dilutions to get 50 µg/ml 

concentrations. 

 

MOBILE PHASE PREPARATION 

Phosphate buffer, 250 ml (30%) and 

acetonitrile, 750 ml (HPLC Grade-70%) should be 

combined and degassed in an ultrasonic water bath 

for ten minutes. Under vacuum filtration, then filter 

through a 0.45 micro filter. 

 

SAMPLE SOLUTION PREPARATION 

Transfer 0.5ml of the previously produced 

solution to a clean, dry 10ml volumetric flask. Then 

use the solvent/mobile phase system to make up to 

mark. 

 

WAVELENGTH SELECTION 

Using a UV spectrophotometer, the UV 

spectra of several dilute solutions of anastrozole in 

mobile phase were captured [11,12,13]. At 241 nm, 

the peak of the highest absorbance was noted. 

Anastrozole was detected using this wavelength. 

 

 

 

METHOD VALIDATION 

The devised analytical technique was 

validated in accordance with ICH for the following 

criteria: system suitability; specificity; 

accuracy; precision; linearity; limit of detection 

(LOD) and limit of quantitation (LOQ); robustness, 

and ruggedness [14,15,16]. 

 

SYSTEM SUITABILITY 
Gas and liquid chromatographic techniques 

as well as other chromatography methods all include 

the system suitability parameter. The parameters are 

used to confirm that the chromatographic system's 

resolution and repeatability are adequate for the 

analysis [17]. Six injections of the standard solution 

were made, and the area of each injection was 

quantified using HPLC. It was discovered that the 

theoretical plate count and tailing factor were within 

acceptable bounds. The subsequent Table 1 displays 

the outcomes that were attained. 

 

SPECIFICITY 

The system suitability for specificity was 

tested to see if any impurities interfered with the 

analytical peak's retention time [18]. Blank 

injections were used to conduct the trial. 

 

ACCURACY 

When using the developed approach, the 

accuracy can be tested by injecting 80%, 100%, 

even 120% of the pure anastrozole medication. It 

has a 50g/ml concentration, approximately. We 

shall determine the % purity of the pure medicine 

from the administered injections based on these tests 

[19]. The subsequent Table 2 displays the outcomes 

that were attained. 

 

PRECISION 

Six injections of the standard solution were 

made, and the area of each injection was determined 
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using HPLC. The subsequent Table 3 lists the 

results. 

 

LINEARITY & RANGE 

Theconcentration range studied for 

linearity was 30ppm to 70ppm. The 

correlationcoefficient was calculated using the area 

of each level which is shown in Table 4. 

 

LIMIT OF DETECTION AND LIMIT OF 

QUANTIFICATION 

The smallest concentration of analyte that 

can be accurately detected by an analytical process 

is referred to as the limit of detection (LOD) and 

limit of quantification (LOQ)[20]. 

 

The LOQ might be substantially higher in 

concentration or it might be equal to the LOD. 

Equations were used to calculate the LOD and LOQ. 

LOD = 3.3 × σ / S and 

LOQ = 10 × σ / S 

Where,  

σ is the standard deviation of Calibration curve 

             S is the average of slope of corresponding 

Calibration curve    

 

ROBUSTNESS OF THE METHOD 
Robustness testing was done for flow rate 

fluctuations between 0.9 and 1.1 ml/min and mobile 

phase ratio variations between more and less organic 

ratio. 

 

RUGGEDNESS OF THE METHOD 

The Ruggedness of the methodology was 

tasted for the five injections of anastrozole on 

various days and by various analyzers[21].The 

subsequent Table 5 displays the outcomes that were 

attained. 

 

FORCED DEGRADATION STUDIES 

Forced degradation is a part of stability 

testing which isfind out by the API and dosage form 

[22,23]. Here, many forced degradation processes 

are analyzed which include oxidative, photolytic, 

thermal, acidic, and basic degradation. Following 

Table 6 is a summary of these studies on forced 

degradation. 

 

ACID HYDROLYSIS 

Anastrozole was properly weighed out to 

be 25 mg pure, then put into a 25 ml clean, dry 

volumetric flask with around 5 ml of diluent, then 

sonicated to completely dissolve it. The above 

mentioned solution undergoes acid degradation in 

3ml of 0.1N HCl to get the volume up to the 

required level (Stock Solution-1000µg/ml). After 

being set aside for 24 hours, the prepared solution is 

neutralized with 3 ml of 0.1N NaOH. From the 

above mentioned stock solution, a concentration of 

25 µg/ml solution was made, and filtered through a 

0.45 micron filter, and then tested. 

 

BASIC HYDROLYSIS 
Similarly, alkaline degradation tests were 

carried out using an anastrozole concentration of 

1000µg/ml in 3 ml of 0.1N NaoH. After being set 

aside for 24 hours, the solution is neutralized with 

3ml of 0.1N HCl. From the above mentioned stock 

solution, a concentration of 25µg/ml was made, 

filtered through a 0.45 micron filter, and then tested. 

 

 

THERMAL DEGRADATION 

For thermal degradation studies, 25µg/ml 

of anastrozole was heated in hot air oven for 

24hours at 50
0 
C, then cooled and used for testing.  

 

PHOTOLYTIC DEGRADATION 

For photo stability testing, the therapeutic 

solution containing 25µg/ml was exposed to UV 

light(at 254nm) for 24 hours in a UV light chamber 

and then tested [24]. 

 

OXIDATION WITH (3%) H2O2 

30ml of 3% H2O2 at a concentration of 

1000µg/ml was used to make solutions for oxidative 

stress tests. The stock solution was used to prepare a 

concentration of 25µg/ml. After being set aside for 

24 hours, the final solution was filtered through a 

0.45micron filter and then examined [25]. 

 

III. RESULT AND DISCUSSION 
CHROMATOGRAPHIC CONDITIONS  

Several reversed phase columns, including 

the C8 and C18 columns, were used to evaluate 

anastrozole. Symmetry ODS C18 RP Column 

(250mm x 4.6mm, 5m), among C8 and C18 

columns, was chosen. As a column modification, 

different mixtures of acetonitrile, phosphate buffer, 

and methanol were examined. This method's mobile 

phase, is a combination of an acetonitrile and 

phosphate buffer (pH=3.0) in a ratio of 75:25 v/v, 

was used to detect UV light at a flow rate of 1.0 

mL/min with wavelength 241 nm. The injection 

volume was 20µL, the temperature was ambient, the 

runtime was 6 minutes, and the retention duration 

was 3.461 minutes.  
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METHOD VALIDATION 

SYSTEM SUITABILITY 

Six injections of the standard solution were 

prepared, and the area of each injection was 

quantified using HPLC. The Theoretical plate count 

3945.667 (N  2000), tailing factor 1.48 (T   2) 

both were within accepted limits.  

 

Table 1: System Suitability Results 

 
 

SPECIFICITY 

The system's appropriateness for specificity 

was tested to see if any contaminants interfered with 

the analytical peak's retention time. Blank injections 

were used to conduct the trial. 

The specificity test for anastrozole was 

conducted. There were no further peaks discovered. 

It was observed that there were no contaminants 

interfering with the retention time of the analytical 

peak. 

 

READINGS OF ACCURACY 

For anastrozole, the accuracy study was 

carried out at 80%, 100%, and 120%. Three copies 

of each level were put into the chromatographic 

system. Each level's area was used to calculate the 

recovery percentage.   

On the evaluation of accuracy results 

The % recovery of 80% concentration was found to 

be 101.433% 

The % recovery of 100% concentration was found 

to be 101.554%  

The % recovery of 120% concentration was found 

to be 100.242% 

Acceptance Criteria: Each level of concentration 

should have a recovery percentage of98–102%. 

 

Table 2.Accuracy Results of Anastrozole 
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PRECISION 

The peak areas and retention time 

determined by real estimation of 6 replicates of a 

constant dose of anastrozole (API). 

 

Acceptance Criteria:The RSD percentage should 

not be greater than 2% for the area of six standard 

injection results. 

Based on the review of the aforementioned 

results, it can be said that the RSD % was found to 

be 0.4%, which does not significantly damage the 

procedure and thus shows that the method is 

accurate. 

 

Table 3.Readings of Repeatability 

 
 

LINEARITY AND RANGE 

The concentration range studied for 

linearity was 30ppm to 70ppm. The correlation 

coefficient was calculated using the area of each 

level. 

Results: With a correlation value (R
2
) of 0.999, the 

calibration curve for anastrozole (API) demonstrated 

good linearity in the range of 0-70 µg/ml. For 

anastrozole, the standard calibration curve has the 

regression equation y = 22802x + 7400. 

Acceptance Criteria: The correlation coefficient for 

the results of the area of five standard injections 

must be greater than or equal to (>=) 0.999.  

 

Table 4.Results of Co-relation Coefficient 
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Figure 2.Calibration curve of Anastrozole (API) 

 

On,  X-Axis-Concentration (in ppm) 

Y-Axis- Peak Area 

 

LOD (LIMIT OF DETECTION) AND LOQ 

(LIMIT OF QUANTIFICATION) 

Anastrozole's minimum concentration 

levels at which it can be reliably detected (LOD) 

and quantified (LOQ) were found to be 0.16µg/ml 

and 1.64µg/ml, respectively, indicating that the 

method's sensitivity is high. 

 

ROBUSTNESS OF THE METHOD 

Robustness testing was done for flow rate 

fluctuations between 0.9 and 1.1 ml/min and mobile 

phase ratio variations between more and less organic 

ratio. 

On the basis of analysis, it can be said that the flow 

rate variation has little to no impact on the 

methodology. 

Therefore, it demonstrates that the method is 

reliable even when the flow rate changes by ± 0.1 

ml/min. 

 

RUGGEDNESS OF THE METHOD 

For the five injections of anastrozole, the 

robustness was tested on various days and by 

various analyzers. 

Acceptance Criteria: The %RSD for the outcomes of 

five standard injections shouldn't be higher than 2%. 

According to the analysis, the%RSD reported to be 

0.01% and 0.08% do not significantly damage the 

method, indicating that the methodology is accurate. 

 

Table 5.Results of Ruggedness 
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FORCED DEGRADATION STUDIES 

The results of the tests indicate how 

specific the developed method performs. 

Anastrozole was partly stable under oxidative and 

basic stress conditions, as well as fully stable 

in acidic and thermal conditions. 

 

Table6.Results of force degradation studies of Anastrozole API 

 
 

IV. CONCLUSION 
The findings of this investigation 

demonstrate that, under chromatographic conditions, 

the flow rate, wavelength, and retention time are, 

respectively, 1.0 mL/min, 241 nm, and 3.461 min. 

The theoretical plate count and system suitability 

tailing factor, respectively, are 3945.667 and 1.48. 

The LOQ is 1.64 µg/ml, while the LOD is 0.16 

µg/ml. According to force degradation 

investigations, anastrozole was mostly stable under 

oxidative and basic stress conditions and completely 

stable under acidic and thermal conditions. From 

above we can conclude that, in the present work, we 

have successfully developed analytical method 

namely HPLC for anastrozole in bulk and 

formulation. The validation by HPLC is performed; 

the HPLC method is simple, efficient, rapid and 

precise. 
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