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Abstract: 

The present research work was mainly focussed on establishing a novel, rapid, accurate and simple Ultraviolet-

Spectrophotometric method by using LABINDIA double beam 3000+ UV- Visible Spectrophotometer. The simple 

analytical method was established using potassium dihydrogen phosphate buffer (3.5 pH, adjusted using ortho 

phosphoric acid) and Acetonitrile in the ratio 30:70v/v. The absorbance was measured over wavelength range of 200-

400nm and from the spectrum the λmax was found to be at 389nm. Later, the method was proceeded for validation. 

The developed method was obeyed Beers-Lamberts law showing a good linearity over a concentration range of 5-

25µg/ml. The developed method was also proved to be accurate and precise showing good percentage recovery and 

having %Relative standard deviation with in the acceptable criteria. The obtained Limit of Detection and Limit of 

Quantitation values of 2.004µg/ml and 6.072µg/ml respectively proved the sensitivity of the established method. Thus, 
the developed method can be used routinely for quality control analysis of pomalidomide drug in bulk. 

Keywords: Method development and validation, UV- Spectrophotometric method, %Relative Standard deviation, 
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INTRODUCTION: 

At present, maximum pharmaceutical industries are 

mainly giving importance to reduce the cost for the 

development of a new method and to improve the 

sensitivity and rapidity. The present research was 

carried out on Pomalidomide drug which is chemically 

4-amino-2-(2,6-dioxopiperidin-3-yl) isoindole-1,3-

dione is an orally bioavailable thalidomide derivative 

having immunomodulatory, anti-angiogenic and 

anticancer activities [1]. FDA granted approval to 

Pomalidomide drug for treating multiple myeloma on 
Feb 8, 2013. It is also approved by European 

commission in Aug, 2013 [2]. On May 14, 2020, FDA 

also accelerated approval to Pomalidomide for treating 

AIDS related Kaposi Sarcoma. It is available in market 

as 1mg, 2mg, 3mg, and 4mg capsules [3]. 

Pomalidomide inhibits TNF-alpha production, 

increases the activity of T cells and natural killer (NK) 

cells and antibody dependent cellular cytotoxity. It 

also inhibits tumour angiogenesis arrest the cell cycle 

in susceptible tumour cell populations and stimulate 

erythropoiesis [1]. 

 

Figure 1: Chemical structure of Pomalidomide 

After thorough literature survey, it was noticed that 
many authors reported new methods on RP-HPLC [4] 

[5] [6], Stability indicating RP-HPLC [7], Stability 

indicating RP-UPLC [8], UPLC MS/MS [9] [10], LC-MS 
[11] [12] [13], and Spectro-fluorometry [14] techniques but 

till today no simple analytical method was available 

for regular quality control analysis of Pomalidomide 

drug in the bulk. Thus, the present method was aimed 

to develop and validate a novel, rapid, sensitive and 

cost-effective simple UV-Visible Spectrophotometric 

method. 

MATERIALS & METHODS: 

Materials: Pomalidomide active pharmaceutical 

ingredient, water, acetonitrile, methanol, 

orthophosphoric acid, & potassium dihydrogen ortho 

phosphate.  

Equipment: Double beam UV-Visible 

Spectrophotometer (Make- LABINDIA, Model- UV 

3000+), Vacuum filtration kit, pH meter & weighing 

balance.  

 METHODOLOGY: 

 Preparation of Stock solution(1000µg/ml):  

Weighed about 25mg of Pomalidomide API, 
transferred into a 25ml of volumetric flask, 

diluted to volume using diluent, sonicated for 

10 mins and filtered. 

 Preparation of working stock 

solution(10µg/ml): From stock solution about 

0.25ml solution was pipetted out into 25 ml of 

volumetric flask, diluted to volume, mixed 

thoroughly, sonicated and filtered. 

 Preparation of 0.01M buffer: About 0.136g of 

KH2PO4 was accurately weighed and dissolved 

in 100ml of distilled water and the pH was 
adjusted to 3.5 using 0.1% ortho phosphoric 

acid. 

 Preparation of diluent: Accurately measured 

300ml (30%) 0.01M Potassium dihydrogen 

ortho phosphate buffer (adjusted to pH 3.5 

using 0.1% diluted Orthro phosphoric acid) and 

700ml of Acetonitrile (70%) were mixed 

thoroughly degassed and filtered. 

METHOD DEVELOPMENT 

For developing the present method, the prepared 

Pomalidomide(10µg/ml) working stock solution’s 

absorbance was measured by scanning in UV-Visible 

Spectrophotometer in the wavelength range of 200-

400nm against Buffer (pH 3.5 ) and Acetonitrile in the 

ratio of 30:70v/v  as blank. The sample solution 

showed maximum absorbance( λmax) at 389nm.   

METHOD VALIDATION 

The developed method was validated as per ICH 

Guidelines. The parameters checked were- Linearity, 

Accuracy, Precision, LOD and LOQ. 

i) Linearity:  

Preparation of Pomalidomide working standard 

solutions for Calibration 

 5%working standard solution: 0.125ml of 

standard stock solution was pipetted out into a   

25ml volumetric flask and made up to 25 ml to 



IAJPS 2018, 05 (12), 17619-17627                 D. Suchitra et al                       ISSN 2349-7750 

 

 

w w w . i a j p s . c o m  

 

Page 17621 

obtain 5μg/ml Pomalidomide working stock 

solution. 

 10%working standard solution: 0.25ml of 
standard stock solution was pipetted out into a 

volumetric flask and made up to 25ml to obtain 

10µg/ml Pomalidomide working stock solution.  

 15%working standard solution: 0.375ml of 
standard stock solution was pipetted out into a 

volumetric flask and made up to 25ml to obtain 

15µg/ml Pomalidomide working stock solution. 

 20% working standard solution: 0.5ml of 
standard stock solution was pipetted out into a 

volumetric flask and made up to 25ml to obtain 

20µg/ml Pomalidomide working stock solution. 

 25% working standard solution: 0.625ml of 
standard stock solution was pipetted out into a 

volumetric flask and made up to 25ml to get 

25µg/ml Pomalidomide working stock solution. 

Procedure:  The method’s linearity over the 

concentration range of 5-25µg/ml was determined by 

taking the prepared solutions into quartz cuvettes and 

measuring the absorbance of each solution against 

diluent as blank in UV-Visible Spectrophotometer.  

Plotted a standard curve of concentration vs 

Absorbance and calculated correlation coefficient by 

regression analysis. 

ii)  Accuracy: Accuracy was confirmed by calculating 

the recovery of the samples at the concentration level 

of 50% ,100% and 150%.  

Procedure: For this assessment, 5µg/ml, 10µg/ml and 

15µg/ml working standard solutions were prepared 

and their absorbances were measured at 389nm against 

blank and finally calculated the amount found, 

percentage recovery and mean percentage recovery 

values. 

iii) Precision:  

Intra-day precision: Intra-day precision was carried 

out by measuring the absorbance of 10µg/ml for 5 
repititive times under the same operating conditions 

for a short period of time. Finally calculated the %RSD 

value. 

Inter-day precision: Inter -day precision was 
performed by measuring the absorbance of 10µg/ml 

concentration solution of Pomalidomide for 5 

repititive times on the different days under identical 

operating conditions and calculated the %of RSD 

value. 

iv) Limit of Detection (LOD): The lowest amount of 

analyte that can be detected was calculated by using 

the formula- 

Limit of detection(LOD) :  3.3×SD of Intercept 

/Slope 

v) Limits of Quantitation(LOQ) :Limits of 

quantitation was calculated by using  

the formula- Limits of Quantification LOQ = 10×SD 

of intercept / slope  

RESULTS AND DISCUSSION:  

METHOD DEVELOPMENT: After few trial and 

errors, using the mobiles phase 0.1M Potassium 

dihydrogen ortho phosphate (adjusted to pH 3.5 using 

0.1% orthro phosphoric acid : Acetonitrile (30:70) 

mobile phase composition, has shown highest 

absorbance at λmax of 389nm. So it was finalized and 

proceeded for method validation. The spectrum of 

Pomalidomide and blank was showed in “Figure 2” & 

“Figure 3” respectively. 

 
Figure 2: λmax Spectrum of Pomalidomide 
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Figure 3: Blank spectrum of Pomalidomide 

METHOD VALIDATION :   

i) Linearity: 
From the linearity graph, it was confirmed that the method is exhibiting Linearity over the range of  5-25µg/ml . The 

correlation coefficient is 0.999 which is meeting  the validation criteria.  The plotted graph and linearity data are 

provided in the “Figure 4” and “Table 1” and the spectrum of 5-25µg/ml  are shown in “Figures- 5, 6, 7, 8 and 9 

respectively. The overlaid spectrum of Linearity were shown in “Figure 10”. 

Table 1: Linearity data 

At λmax of 389nm 

Concentration(µg/ml) Absorbance 

5 0.130 

10 0.254 

15 0.366 

20 0.495 

25 0.627 

 

Figure 4: Calibration curve  of Pomalidomide 
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Figure 5 :  Spectrum showing linearity level -1( 5µg/ml) 

 

Figure 6: Spectrum showing  linearity level-2(10µg/ml) 

 

Figure 7: Spectrum showing  linearity level-3 (15µg/ml) 



IAJPS 2018, 05 (12), 17619-17627                 D. Suchitra et al                       ISSN 2349-7750 

 

 

w w w . i a j p s . c o m  

 

Page 17624 

 

Figure 8: Spectrum showing linearity level-4 (20µg/ml) 

 

Figure 9: Spectrum  showing  linearity level-5 (25µg/ml) 

 

Figure 10: Overlaid  spectrum of linearity 
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ii)Accuracy : The measured percentage average recovery at the levels of 50%,  

100% & 150% was found to be 99.69%, 99.13% and 100.66% respectively. The Accuracy data is provided in “Table 

2”.  

Table 2: Accuracy  data 

Spiking level Absorbance  Amount 

added 

Amount 

found  

Percentage 

recovery 

Mean %recovery 

 

50% 

0.127 5 4.98 100.04% 99.69% 

0.127 5 4.98 100.04% 

0.128 5 5.02 99% 

 

100% 

0.249 10 0.99 99.2% 99.13% 

0.249 10 0.99 99.2% 

0.251 10 1.00 100% 

 

150% 

0.369 15 1.009 100.99% 100.66% 

0.369 15 1.009 100.99% 

iii) Precision : The measured percentage relative standard deviation of Intermediate precision and Repeatability was 

found to be 0.431 and 0.351 respectively which are within the specified limits. Accordingly, it confirmed the method 

precision. The Intermediate  precision data Repeatability data is provided in “Table 3” and “Table 4” respectively.  

Table 3: Inter-day Precision data 

S.NO             ABSORBANCE 

1 0.254 

2 0.254 

3 0.253 

4 0.255 

5 0.254 

MEAN 0.2538 

SD 0.001095 

%RSD 0.43144208% 

Table -4: Intra-day precision data 

S.NO ABSORBANCE 

1 0.254 

2 0.254 

3 0.253 

4 0.252 

5 0.254 

MEAN 0.2534 

SD 0.000894427 

%RSD 0.351% 

iv) LOD & LOQ : The detection limit and the quantification limit values are found to be 2.004µg/ml  and 6.072µg/ml. 
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Standard deviation of intercept = Standard deviation error of intercept × √n 

= 0.0068 × √5 

=0.0068×2.236 

= 0.01520 

Limits of detection (LOD)=  3.3 × SD of Intercept /Slope 

The LOD value was analysed by using the formula 

= 3.3×0.015/0.0247 

= 0.0495/ 0.0247 

= 2.004µg/ml 

Limits of Quantification LOQ = 10 × SD of intercept / slope  

The LOQ value was analysed by using the formula 

= 10×0.015/0.0247 

= 0.15/0.0247 

=6.072µg/ml 

SUMMARY 

The main objective of the present research work is 

mainly focussed on development of a  novel , rapid, 

accurate and UV- Spectrophotometric method  by 
using an   LABINDIA double beam UV- Visible 

Spectrophotometer. The  analytical method was 

developed using potassium dihydrogen phosphate 

buffer (3.5  adjusted using ortho phosphoric acid ) and 

Acetonitrile in the ratio 30:70v/v. The absorbance was 

measured Over a range 200-400nm and the λmax was 

found to be 389.  The develop method obeyed beers 

lamberts law showing good linearity over a range of  

5-25µg/ml. The developed method was found to be 

Accurate  and precise showing good recovery value  

and having %RSD with in the acceptance criteria. 

Thus the developed method can be used routinely for 
quality control analysis of pomalidomide drug. 

 

CONCLUSION: 

A simple, rapid,  precise and accurate UV-

Spectrophotometric method  was developed & 

validated for the estimation of pomalidomide in Active 

and pharmaceutical Ingredient. All the validation 

parameters was found to be within the acceptance 

criteria. Thus the present developed method can be 

applied for routine quality control analysis.  
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