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ABSTRACT 
 

A simple and precise method was developed for estimating Paclitaxel. The method was found to be specific and precise. The 

separation was attained on Acquity CSH C18 Column (100*2.0mm &1.5mm) and linearity was achieved in the concentration rage 

of 25µg/ml to 125µg/ml of Paclitaxel with correlation coefficient 0.99. The percent recovery from the assay was found to be 

100.15%for Paclitaxel. Limit of detection and quantitation for Paclitaxel were within the acceptable range. From the stability 

studies, the percentage variation was less than 10.0% which is the desired criteria. Therefore, this method can be adopted to 

estimate Paclitaxelin other pharmaceutical formulations. 
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INTRODUCTION 
 

Paclitaxel is a chemotherapeutic agent marketed under the 

brand name Taxol among others. Used as a treatment for 

various cancers, paclitaxel is a mitotic inhibitor that was 

first isolated in 1971 from the bark of the Pacific yew tree 

which contains entophytic fungi that synthesize paclitaxel. It 

is available as an intravenous solution for injection and the 

newer formulation contains albumin-bound paclitaxel 

marketed under the brand name Abraxane.
1-3

 Used in the 

treatment of Kaposi's sarcoma and cancer of the lung, 

ovarian, and breast. Abraxane® is specifically indicated for 

the treatment of metastatic breast cancer and locally 

advanced or metastatic non-small cell lung cancer. 

Paclitaxel interferes with the normal function of microtubule 

growth. Whereas drugs like colchicines cause the 

depolymerization of microtubules in vivo, paclitaxel arrests 

their function by having the opposite effect; it hyper-

stabilizes their structure. This destroys the cell's ability to 

use its cytoskeleton in a flexible manner. Specifically, 

paclitaxel binds to the β subunit of tubulin. Tubulin is the 

"building block" of microtubules, and the binding of 

paclitaxel locks these building blocks in place. The resulting 

microtubule/paclitaxel complex does not have the ability to 

disassemble. This adversely affects cell function because the 

shortening and lengthening of microtubules (termed 

dynamic instability) is necessary for their function as a 

transportation highway for the cell. Chromosomes, for 

example, rely upon this property of microtubules during 

mitosis.
4-8

 Further research has indicated that paclitaxel 

induces programmed cell death (apoptosis) in cancer cells 

by binding to an apoptosis stopping protein called Bcl-2 (B-

cell leukemia 2) and thus arresting its function. 

From the literature survey, it was revealed that few UV 

spectrophotometric methods were developed but were not 

economical. Moreover, RP-HPLC
9-11

 and LC-MS and 

derivative methods were also developed which estimates 

Paclitaxel. In the present research work, a new method was 

developed to estimate Paclitaxel and validated as per ICH 

guidelines.
12 

(Figure 1) 
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MATERIALS AND METHODS 
 

Gift samples of Paclitaxel were received from 

Pharma. KH2PO4 was purchased from Final chemicals 

where as water, aceto nitrile, methanol for HPLC and 

phosphoric acid was purchased from Merck. 

Instrumentation: Agilent Infinity 1290, Hamilton

was used for the estimation of Paclitaxel

spectrophotometer (Thermo Electron Corporation

for detection. Instruments such as; pH meter used was 

Adwa — AD 10100 and weighing machine was of 

ER-1000A.  

 

Method development 
 

Preparation of Standard solution: 10 mg of 

weighed and exchanged in to 100 ml volumetric jar and 

broken up in portable stage and after that make up to the 

check with portable stage and plan 10 µg /ml of arrangement 

by weakening 1ml to 10ml with portable stage.

Preparation of Sample solution: Weigh amount of powder 

proportionate to 100mg of Paclitaxel and exchanged in to 

 

Figure 

System Suitability & System Precision: 

recorded responses for System Suitability & System Precision
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Figure 1: Structure of Paclitaxel 

were received from Celon 

KH2PO4 was purchased from Final chemicals 

methanol for HPLC and ortho 

purchased from Merck.  

, Hamilton Syringe 

Paclitaxel. UV/VIS 

Corporation) was used 

pH meter used was of 

and weighing machine was of Afcoset 

10 mg of Paclitaxel was 

weighed and exchanged in to 100 ml volumetric jar and 

broken up in portable stage and after that make up to the 

check with portable stage and plan 10 µg /ml of arrangement 

by weakening 1ml to 10ml with portable stage. 

eigh amount of powder 

and exchanged in to 

100 ml volumetric carafe and broken up in versatile stage 

and after that make up to the check with portable stage and 

plan 10 µg /ml of arrangement by weakening 1ml to 10ml 

with versatile stage. 

Procedure: Mixture of Methanol, Acetonitrile and Water 

the ratio of 50:30:20%V/V/

which was injected into the system for 30 minutes prior to 

injecting the prepared solutions of standard as well as 

sample. Detection of the drug was achieved at the 

wavelength of 254nm at room temperature

trials, method was optimized followed by validation of the 

method considering various validation parameters.

 

RESULTS AND DISCUSSI
 

Method development was achieved using 

Column (100*2.0mm &1.5mm)

of Methanol, Acetonitrile and 

Flow rate (1ml/min) and injection volume

The peaks obtained had good resolution with the retention 

time 1.455min. Chromatogram of optimized trial is shown 

in figure 2. 

Figure 2: Chromatogram of optimized trial 

 

: All the parameters were evaluated by performing system suitability studies. The 

System Suitability & System Precision are depicted in table 1. 

 

 

 

14-119] 

 

100 ml volumetric carafe and broken up in versatile stage 

and after that make up to the check with portable stage and 

plan 10 µg /ml of arrangement by weakening 1ml to 10ml 

Methanol, Acetonitrile and Water in 

of 50:30:20%V/V/V was used as mobile phase 

which was injected into the system for 30 minutes prior to 

injecting the prepared solutions of standard as well as 

sample. Detection of the drug was achieved at the 

room temperature. After several 

was optimized followed by validation of the 

method considering various validation parameters. 

RESULTS AND DISCUSSION 

Method development was achieved using Acquity CSH C18 

100*2.0mm &1.5mm). Mobile phase was mixture 

Methanol, Acetonitrile and Water (50:30:20% v/v/v). 

and injection volume (10µl) was set. 

The peaks obtained had good resolution with the retention 

. Chromatogram of optimized trial is shown 

 

All the parameters were evaluated by performing system suitability studies. The 
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Table 1: Results of system suitability parameters 

 

Injection RT Peak area Theoretical plates (TP) Tailing factor (TF) 

1 1.457 7561.87 3579 1.32 

2 1.457 7544.48 3619 1.25 

3 1.458 7554.34 3591 1.31 

4 1.459 7557.49 3628 1.25 

5 1.460 7552.46 3631 1.27 

6 1.461 7664.35 3630 1.30 

Mean 1.459 7572.498 - - 

SD 0.002 45.368 - - 

%RSD 0.112 0.599 - - 

 

Method validation: Validation of the method was evaluated 

for various parameters which include linearity, specificity, 

robustness and stability. The method was also evaluated for 

specificity of the method and was found to be specific as 

there were no interactions found. Linearity obtained was 

shown to have good correlation as shown in table 2. 

 

TABLE 2: Linearity Relationship 

 

 

 

 

 

 

 

 

Linearity: The linearity range was observed from 25µg/ml to 125µg/ml of Paclitaxel. The respective absorbance values are 

depicted in table 3. The linearity graph plotted is presented in figure 3. 

 

Table 3: Linearity results 

 

S.No Concentration (µg/mL) Area 

1 25 2257.66 

2 50 4949.50 

3 75 7557.22 

4 100 9947.19 

5 125 12780.21 

 
Figure 3: Linearity graph for Paclitaxel 

 

S.No Parameter PACLITAXEL 

1 Correlation coefficient 0.9995 

2 Slope 104.17 

3 Intercept 314.48 
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Accuracy: Percent recovery of sample solutions at different concentrations (50%, 100%, and 150%) was calculated. The Percent 

recovery of Paclitaxelis depicted in table 4. 

 

Table 4: Accuracy (recovery) data for Paclitaxel 

 

Recovery Area Avg Area % Recovered % Recovery 

25 

1889.25 

1885.78 24.95 99.82 1878.34 

1889.74 

75 

5667.75 

5676.28 75.11 100.15 5679.65 

5681.44 

125 

9446.25 

9451.94 125.08 100.06 9452.34 

9457.22 

 

Limit of Detection and Quantitation: Lowest concentrations of the sample were prepared and measured for LOD and LOQ. The 

LOD for this method was found to be 0.58µg/ml Paclitaxel. The LOQ for this method was found to be 1.77µg/ml Paclitaxel. 

 

LOD =
3.3σ

S
 

      = 3.3 * (18.47)/104.17 

         = 0.58µg/ml 

LOQ =
10σ

S
 

      = 10* (18.47)/104.17 

                                                                  = 1.77µg/ml       

Where 

             σ = the standard deviation of the response 

              S = the slope of the calibration curve 

The slope S may be estimated from the calibration curve of the analyte.  

 

Robustness: The standard and samples were injected by changing the conditions of chromatography. There was no change 

observed in the parameters like tailing factor, resolution, plate count and asymmetric factor. Chromatograms for variation in flow 

rate are presented in figure 5 and 6where as chromatograms for variation in temperature are presented in figure 7 and 8. Their 

respective results are depicted in table 5. 

 

Variation in flow 

 
Figure 4: Chromatogram showing less flow 



Dr. R. Vani et al / Int. J. of Pharmacy and Analytical Research Vol-10(2) 2021 [114-119] 

www.ijpar.com 

~118~ 

 

 

 
Figure 5: Chromatogram showing more flow 

Variation of temperature: 

 
Figure 6: Chromatogram with less temperature 

 
Figure 7: Chromatogram with more temperature 

 

TABLE 5: Results for variation for Paclitaxel 

Chromatographic changes Retention time(min) Tailing Factor Theoretical Plates 

Flow rate 

(mL/min) 

0.8 1.463 1.32 3672 

1.2 1.457 1.27 3622 

Temperature 

(°C) 

25 1.456 1.24 3675 

35 1.463 1.30 3644 

 

CONCLUSION 
 

From the above experimental results and parameters it was 

concluded that, this newly developed method for the 

estimation of Paclitaxel was found to be simple, precise, 

accurate and high resolution and shorter retention time 

makes this method more acceptable and cost effective and it 

can be effectively applied for routine analysis in research 

institutions, quality control department in industries, 

approved testing laboratories, bio-pharmaceutical and bio-

equivalence studies and in clinical pharmacokinetic studies 

in near future. 
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